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Introduction

This paper summarizes some recent work being
done at the Bureau of the Census. Our concern
here is with the development of graphical tech-
niques for projections of consumer income and ex-
penditures. In addition, an attempt is made to
separate the contributions of population growth
and economic growth (increase in average family
income) on the expected increase in expenditures
for major categories of consumption between now
and 1985.

Development of Control Totals and "Corrected"
Size Distribution

Due to the income underreporting in the CPS,
the money income of families and unrelated indi-
viduals was adjusted to control totals using data
supplied by the Office of Business Economics
(OBE). Beginning with the OBE's "personal income
total," we subtracted out those types of "personal
income" which are not included in the Census's
(BC) "money income" and added those sources which
are included in Bureau of the Census "money
income" but are excluded from "personal income."
The major items subtracted from "personal income"
are all types of imputed income, income of non-
profit ingtitutions, medicare payments to benefi-
ciaries, and various types of lump sum payments.
The major items which were added to "personal
income" are employees contributions to social
insurance and periodic payments for life insurances

After computing control totals for each
source of income, these income source control
totals were then distributed to the income inter-
vals using the preadjustment percentages. For
example: if the BC $8,000 to $8,999 income
interval had 5.6 percent of the total wage and
salary income before adjustment, this interval is
then given 5.6 percent of the OBE wage and salary
control aggregate. Within each income interval,
we then added together the aggregate amount for

. each source to arrive at a total money income
aggregate for each income interval. These "new"
total money income aggregates were then divided
by the rumber of families and unrelated individ-
uals in the intervals before any adjustments
were made., This yields a set of new interval
means which were then plotted directly above the
pread justment interval means using lognormal graph
paper. The "corrected" income distribution based
on OBE control totals is obtained by comnecting
the new interval means and reading from the graph,
the number of families and unrelated individuals
within each income interval. While this type of
"raking" adjustment, which assumes an equipropor-
tional underreporting of income, leaves much to be
desired, it was found to yield a distribution very

c.;zse to that developed by Dr. Budd at OBE for
1964.

The Projection of the 1985 Aggregate Income

To project aggregate total money income for 1985,
we used the following model:

MY = GNP¥*
GNP¥* MH E LF
GNP¥* = MH X £ XIF X
IF
F = (L:mi) (Fut) + ( Pfi) (Pfi)
mi fi
Where
GNP¥ = Constant dollar GNP with average
productivity increase inputed to
govermment workers.
MH = Manhours worked per year
E = FEmployed labor force
LF = Total labor force
I‘Fmi = Male labor force in the ith age group
I‘Ffi = Female labor force in the i th age group
Pmi = Male population in the i thage group
Pfi = Female populationin the ith age group

Below are presented the assumed relationships

between the variables for 1985 along with their
1968 values. In addition we have presented the
magnitude of the variables for 1968 and 1985 along
with the implicit average anmual rate of change
for each variable for this period. We used the
"C" population series and 3.0% increase in output
per manhour which was applied to govermment work-
ers as well as those in the private economy in
order tomaintain a reasonably constant relation-
ship between constant dollar output and constant
dollar money income. The average labor force par-
ticipation rates for males and females were esti-
mated using the weighted average of the estimated
labor force participation rates for each age group
for each sex.

* The views presented here are not necessarily those of the Census Bureau or any other governmental

agency.



Description 1968 1985

= Mon income to output raticecccccccccccccccccsscccses .72 .72
B = oy e 0

.Glm{f’* = Output per man-hour @ 3,0% average annual increase... $5.54 | $9.16

% = Average hours worked per year per WOrKeresesoooesoccse 1,966 1,85102

IEIF' = Employmen‘b ra.teoooo.ouaaooooco-.o.oouo..u-ooocoooooooo '9% ‘960

EEE = Male averafe labor force participation rateeeccceccecces .813 -804

%;; = Female average labor force participation rateeeececcess o411 433

_ Billions in 1968 $.. 622,3 |1,263.4

M - Total Ibneylncomelocooo-ooac % cl ——aVv. an, ratoe‘. _— 4.3

MH = Tota.l m-n-Hours Workedc.ocoa . Billions.n 15602 19104

% change--av. an. rate.. - 1.2

= se00co0ee Thous&nds.- 79 455 103 382

E = Employed labor Force % change--av. an. rate.. gis 1.6

= Thousands.. | 53,030 | 68,051

LF, = Male Labor Force (Age 16t)... % o——av. an. Tate. . 202 175

= Thousa.nds.. 29 39 639

LF, = Female Labor Force (Age 16+). % change—av. aousanCS.. ’ffz 0%

P = pula 16+) ... Thousands.. | 65,238 | 84,692

o Yale Po tion (Age ) % change--av. an., rate.. -_— 1.6

_ Thousands.. | 71,117 | 91,464

P; = Female Population (Age 16+).. 4 change—-av. an. rate.. — 1.5

Projection of the 1985-Income Size Distribution

The projected income size distribution, shown
in table 1, is based on the assumption that in the
next 15 years, the Lorenz Curve (that is the cumu~
lative percent distribution of families and of in-
come) will be constant. On a lognormal graph this
assumption results in a parallel upward shift of
the cumulative frequency distribution of families
receiving less than a certain level of income.

The procedure used to project the size dis-
tribution is as follows: we first calculated the
1985 aggregate income assuming no population
growth using the 1968 number of families and un-
related individuals and the projected 1985 mean
income. This 1985 aggregate is then distributed
to the income intervals using the 1968 percentages.
Thus if the $4,000 to $5,000 income interval had
2.8 percent of the total income in 1968, this in-
terval is then given 2.8 percent of the estimated
1985 aggregate. These interval aggregates are
then divided by the number of families and unre-
lated individuals in that interval in 1968. This
yields a set of new interval means which are then
plotted directly above the 1968 interval means on
lognormal graph. When these new means are connect-
ed using a French curve, we have the projected 1985
distribution. From this new distribution we can
then read off the percentage of all families and
unrelated individuals which have income below any
particular level of income. By applying these
family and unrelated individuals percentages
against the projected number of families and unre-
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lated individuals in 1985, we can calculate the
estimated number of families and unrelated individ-
uals in each income interval.

Based on our assumptions, real incomes would
grow by over 100 percent during the next 17 years.
In 1968 the money income of families and unrelated
individuals totaled about 629 billion dollars. It
is expected to reach about $1.3 trillion by 1985.
The average (mean) income of families and unrelated
individuals is expected to increase from about
$9,800 in 1968 to about $14,700 in 1985 measured
in constant purchasing power. At present about 17
percent of all families and unrelated individuals
receive incomes over $15,000 and account for about
39 percent of the income. By 1985 about 44 percent
of families and unrelated individuals are expected
to have incomes above $15,000 at constant 1968
prices, and will account for over 3/4 of the total
income. Moreover, because of the combined impact
of both income and population growth, the total
amount of purchasing power, in constant dollars,
at this upper income level will be over four times
as great as in 1968.

Projection of Consumer Expenditures in 1985

Given the above configuration of purchasing
power in 1985, our next concern is to examine how
it will be spent. We have projected the major
types of consumer expenditure using the procedures
outlined below.



We adjusted each category of consumer expend-
itures for price changes and calculated, for a
number of the postwar years, each category's pro-
portion of total personal consumption expenditures
in constant dollars. For each type of consumer
expenditure, we then plotted the proportions on
semi~log paper and by fitting a linear trend line,
we calculated an average rate of change in its
proportion of total consumer expenditures. For
example, the proportions of total consumer expend-
iture which goes for food has been declining during
the postwar period. We fitted a linear trend line
to this series and projected the proportion to be
spent on food in 1985 (relative to total consump-
tion expenditures). When this was done for each
major type of expenditures, the sum of these per-
centages for 1985 added to more than 100 percent.
The percentages were then proportionately reduced
so that their sum would equal 100 percent. The
net result was a slight reduction in longrun rate
of increase of those expenditure types which have
been increasing, and a slight increase in the long-
run rate of change of those consumer types which
have been falling. Estimates were made for 1980
using this procedure, and the estimated percentage
for each expenditure type came to within one half
of one percent of the Bureau of Labor Statistics
(BLS) 1980 personal consumption forecasts.

For the 1985 expenditure projections, shown
in table 2, we adjusted OBE's Personal Consumption
Expenditure (PCE) so that they reflected, as much
as possible, only the money expenditure of families
and unrelated individuals.

Consequently, we excluded the expenditures
of nonprofit foundations, net imputed rent on
owner-occupied nonfarm dwellings, imputed proprie-
tors income from owner-occupied farm dwellings,
space rental values of institutional buildings,
food and fuel produced and consumed on farms, ser-
vices furnished without payment by financial inter-
mediaries, and employees food, lodging, and clothing
furnished by employers. By subtracting the above
items from their respective expenditure type, we
obtained an estimate of the money expenditure of
families and unrelated individuals. It should be
noted that an imputed amount covering capital con-
sumption allowances, taxes and interest expenses
on owner-occupied dwellings are included in our
figure for housing expenditure. :

We also developed a technique which is useful
in allocating the proportion of the increase in
each type of consumer expenditure that can be at-
tributed to population growth and an overall
measure including factors which result in increas-
ing affluence. This procedure rests on the follow-
ing two identities:

x
=] o
xo ‘_1_)__ (PO’
o
and

1 =(;l‘ Pl‘
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where
x, = Total expenditure on x in 1968
xl = Total expenditure on x in 1985

Po = Number of fumilies and unrelated
individuals in 1968

Pl = Number of families und unrelated
individuals in 1985

The change in expenditure on x between 1968
and 1985 is then equal to:

ek

By adding the following terms:

X1-xo=

X. X X
poﬁ-po_1+p1§-p1_°+r>o;x3- p. —
P P1 Po Po Po % p,

and factoring the result, we obtain:

b1 - =) -
IEETT———

Dx=p, A(%)*(;-) , Qe+ APA(%')

The first term shows the "pure" inccme effect
(i.e., the change in average expenditure on x times
a constant population); the second term shows the
"pure" population effect (i.e., the change in pop-
ulation times a constunt average consumption of x);
and the final term shows the combined effect of
the change in population times the change in aver-
age consumption of x. The following box diagram
is useful in showing the magnitude of the above
effects,

Number of Pl
Families and
Unrelated P o IT ITT
Individuals
A I
x
o X X Mean
(-} (— expenditure
Pl, Pl{ onx by
Families &
Unrelated
Individuals

On the "x" axis we measure the average expen-
diture on x, and on the "p" axis we measure the
number of families and unrelated individuals. The
area of box A then measures the uggregate expen-

diture on x for period ze
pe 10 po(%)o . The area of

box I shows the increuse in expenditure for x at-
tributable to the "pure" income effect, box II



shows the increase effect of the increases in the
income and population fuctors. For our analysis
we partitioned box III into separate population
and income effects. The rule we used to allocate
box ITI was to prorate it according to the rela-
tive tude of the "pure" population effect
(box II; and the "pure" income effect (box I).
Thus if the area of box I is twice us large as
box II, then 2/3 of box III is attributed to in~
come factors and 1/3 is attributed to population
factors.

Using the above procedure we have estimated
the proportion of the projected increases in ineome

and major categories of consumer expenditure,
which can be attributed to population and to in-
come factors. The estimates are shown in table 2.
About 60-percent of the increase in aggregate in-
come can be attributed to increasing affluence and
the remaining LO-percent of the increase is attrib-
utable to population growth. Increasing affluence
is also the more important factor in the projected
increuse in all the major categories of consumer
expenditure except for food and clothing. Of the
remaining categories, increases in income account
for almost three-fourths of the increase for hous-
ing and recreation and from 51 to 6él-percent of
the increase for the remaining categories.

Table 1.--DISTRIBUTICN OF FAMILIES AND UNREIATED INDIVIDUALS AND AGGREGATE INCOME,
BY INCOME LEVELS:

1968 AND 1985

(A1l figures in 1968 dollars)

1985
Income levels 19681/ estimate
FAMILIES AND UNREIATED INDIVIDUALS
Number (millioNS).eeeeeveeecoscooocoessensees 64.3 85.9
Percent distribution

Totaleeeeeseoooerevscoseceooecocoonsonns ceeee 100.0 100.0
Under $3,000.......... Ceeereseiesteseseeeseneenenns 14.5 8.6
$3,000 t0 $4,999. . ceeeeerrrrrnereennnnnaneonns veene 12.7 8.1
$5,000 10 $9,999. .. cciierennnn. eeeecseescccrevee soe 32.8 1.4
$10,000 to $14,999....cce... 23.0 21.9
$15,000 to $24,999........... cesescsesesescernocane 13.1 26.8
$25,000 and over..... Ceesesseceenensstessesaseannne 3.9 13.2
Median TNCOME. . suerreuserernrnosnsrsonosnononns eee.  $8,470 $12,600

AGGREGATE INCOME
Amount (billions)eeesecvereerrnnreeonnes $629 $1263.4
Percent distribution

Totaleseevoeeoeseoococoonns ceeeens ceeeee .. 100.0 100.0
Under $3,000..c000eecccrrccocncens ceeesenseaes 2.5 1.0
$3,000 0 $45999 et eeersrrccntocscoeccnncances ceees 5.1 2.2
$5,000 t0 $9,999 4+ c0eeeccccrcncccorrccccscscccacnee 25.0 11.0
$lo,000t0 $1LP)999¢00--. ----- R Y 28.2 17-9
$15,000 t0 $24,99 ¢ e eeeecerecerornnsooscoaossscones 24.3 33.1
$25,000 and OVer..oceeeereeccscsseoocosossovocscsnssse 14.9 34.8
MEBN INCOME . s vveresrsosocroososooossocsossossoons .. $9,779 $14,700

1/ Amounts adjusted to compare with OBE control totals.
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Table 2.-~AGGREGATE CURRENT CONSUMPTION EXPENDITURES OF ALL FAMILIES AND
UNREIATED INDIVIDUALS: 1968 AND 1985

(In billions of 1968-dollars except percents)

Percent increase

Attributable Attributable
Income levels 1968 1985 £o popu~ to
lation change income change
Total aggregate income.... $628.9 $1,263.4 40.0 60.0
Taxes, Savings.....eeeeee. veses 117.1 277.9 30.4 69.6
Expenditures for current con-

SUMPLioN. sesserssrosres ceeeees 511.8 985.5 43.1 56.9
Food, beverage, tobacco.... 124.7 183.3 77.2 22.8
Housing (shelter)...... cee 49.1 128.1 26.1 73.9
Household operation and

furnishings........... cees 75.9 141.9 L5.4 54,6
Clothing and clothing

materials....cooeevceecnoes 55.5 95.6 53.3 L6.7
Personal and medical care.. K7.7 96.6 39.2 60.8
Transportation.......... vos 72.2 130.1 49.0 51.0

Recreation, education, con-
tributions, and other..... 86.7 209.9 29.2 70.8

1/ Edward C. Budd and Daniel B. Radner, "The OBE Size Distribution Series:
Methods and Tenative Results for 1964," American Economic Review,
May 1969, Vol. LIX, No. 2, pp. 435-449.
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