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PREFACE

. Section 823 of the Education Amendments of 1974 (PL 93-380)
requires a thorough study of the manner in which the
relative measure of poverty for use in the financial
assistance program, authorized by Title I of the Elementary
and Secondary Education Act of 1965, may be more accurately
and currently developed.

That financial assistance program is administered by the Commissioner
of Education, through the Office of Education, Department of Health,
Education, and Welfare. An important feature is the use of a formula
prescribed by Section 103 of the Elementary and Secondary Education Act
for the annual distribution of Federal funds to school districts. A
significant factor in the formula is the number of school-aged children
5 to 17 in poor families within each school district. The measure of
poverty which is used, and which is the subject of the study mandated
by Section 823, is the Federal government's official statistical definition
of poverty (also known as the Orshansky, OMB, Census Bureau, or Social
Security poverty lines).

Other work related to poverty measurement has been called for in
recent legislative acts. 1In the Comprehensive Employment and Training
Act, the Secretary of Labor is directed to develop and maintain compre-
hensive household budget data at different levels of living, including
a "level of adequacy." Any such review of the level of adequacy must
necessarily be closely related to measures of poverty. The Housing and
Community Development Act of 1974 gives the Secretary of HUD authority
to adjust the poverty measure to reflect local variations in the cost
of living. The Conference Report accompanying it directs the Secretary
to develop or obtain data with respect to the "extent of poverty" by
metropolitan areas and to submit such data to the Congress as part of
a March 31, 1977, report.

Because of the broad scope of the subject matter, coverage of the
study of the measure of poverty mandated by Section 823 of the Education
Amendments of 1974 was extended to include implications of the study
findings for the poverty-related programs of all affected Federal
departments and agencies. The Title I program of the Elementary and
Secondary Education Act was given the most detailed treatment, to meet
the legislatively—mandated specifications for the study as well as to
serve as a primary example of application of the concepts of poverty
measurement to Federal programs. The findings of the study are published
in a report entitled, "The Measure of Poverty." An important objective
of the study was full discussion and documentation of the major elements
of currently applied and potentially usable poverty measures. Material
containing essential supporting documentation for the study was assembled
as technical papers. These have been written to stand alone as complete
technical treatments of specific subjects.
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The study was performed under the direct guidance of a Poverty
Studies Task Force of the Subcommittee on the Education of the Dis-—
advantaged and Minorities, Federal Inter-Agency Committee on Education.
Technical papers were prepared at the request of, under the direction
of, and subject to review by the Task Force members. Some papers
are primarily the work of one or two persons; these are attributed to
their authors. Others result from the collective input of Task Force
members or advisors and no specific attribution is given except to
the Task Force, as a whole.

The following listings show members of the Poverty Studies Task
Force by appropriate Federal departments and agencies, and the titles
and authors of the technical papers.

This report contains Technical Paper IV, Bureau of Labor Statistics
(BLS) Family Budgets Program.

To obtain copies of the report, "The Measure of Poverty," or any of
the technical papers, please write to:

Office of the Assistant Secretary for Planning and Evaluation
Department of Health, Education, and Welfare

200 Independence Avenue, S.W.

Room 443D - South Portal Building

Washington, D. C. 20201
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INTRODUCTION

The BLS publishes estimates of the annual costs of purchasing three hypo-
thetical market baskets of goods and services for each of two urban family
types. 1/ These estimates are referred to as standard budgets or as family
budgets. The budgets include allowances for food, housing, transportation,
clothing, personal care, medical care, and certain other consumption items.
Other allowances consist of gifts and contributions, and for one family type
allowances are also made for occupational expenses, Social Security, and
personal income taxes. The three hypothetical market baskets, which will
be described in more detail later in this paper, were originally constructed
in an attempt to represent different standards of living. 2/ The standards
are now referred to as lower, intermediate, and higher to Teflect their
relative as opposed to absolute nature.

One family type is a four person family comprised of a husband, age 38,
employed full time; a wife who does not work outside the home; and two
children, a girl of 8 and a boy of 13 years. The other family type is a
retired couple consisting of a husband and wife, age 65 or over, who are
assumed to be self-supporting, in reasonably good health, and able to take
care of themselves. The remaining discussion will be addressed to the four
person family budgets although a great deal of the information also applies
to the retired couple's budgets.

Estimates of the budgets are published for the urban United States and
44 selected urban areas. 3/ By calculating ratios of the cost of the budgets
in particular areas to the U.S. urban average cost of the budgets, it is pos-
sible to make comparisons of the costs among the 44 different areas. Such
comparisons are sometimes referred to as interarea "living costs" compari-
sons. 4/ Indexes of comparative costs based on the lower, intermediate, and
higher budgets are presented in Appendix 2.

Also, within the scope of the family budgets program the BLS publishes
equivalence scales which allow for the adjustment of the total consumption
cost in the four person family budgets for various other family sizes and
types. The BLS equivalence scales are presented in Table 4 (see Appendix 2).

To summarize, the family budgets program provides: 1) estimates of
budget levels originally constructed to represent standards of living;
2) interarea indexes of "living costs" based upon these budget estimates; and
3) adjustment factors to convert the budgets for other family sizes and types.

Because a definition of poverty is frequently desired which determines
some minimum standard of income adequacy and also takes account of the varying
needs of families of different sizes and types plus differences in the cost of
living among different geographic areas, it has been suggested that parts or
all of the family budgets program be used in defining poverty. However, because
of limitations in the program, use of the estimates in this manner would consti-
tute a misuse of the data. Because of the possibility that the definition of
poverty would be used legislatively and administratively in the allocation
of funds, such misuse could result in misallocations of monies; and because



of the possibility that the definition would be used as eligibility
criteria for welfare and social programs, such use could unduly reward or
penalize certain persons. A general misunderstanding on the part of the
general public regarding the "precision" of such a definition would also
quite likely occur.

This paper will discuss the limitations of the budgets program particu-
larly as they apply to defining poverty.



GENERAL LIMITATIONS

Briefly, the general limitations of the budgets program with respect to
defining poverty are:

1) As measures of income adequacy - The costs of purchasing the market
baskets are often misinterpreted as objectively and rigorously determined
dividing lines between "adequate" and "inadequate” levels of income. 5/,6/
However, presumably objective criteria, developed by scientists and technicians,
for use in developing measures of adequacy are only availble for food and
shelter. The remaining components of the budgets are based upon techniques
which appear to be objective, but in fact are very dependent upon the subjec-
tive judgment of the budget makers. 7/

2) As measures of interarea cost of living differences - First, the
content of the hypothetical market baskets of goods and services has been
varied among the budget areas at the discretion of the budget makers to
represent a constant level of satisfaction among the areas. In order to
use the indexes based on the area costs of the budgets as geographic living
cost indexes, users must make the strong assumption regarding consumer
satisfaction or preferences that an individual would be equally satisfied
with all of the market baskets in the different areas. The strength of
this assumption will be discussed later in this paper.

Second, limited resources constrained the price data base for the
family budgets program to being a modest augmentation of the price data
collected for another BLS program. Because of conceptual and statistical
problems that were encountered, the price data for the items in the family
budget market baskets do not permit an assessment of the statistical reli-
ability of the budget cost estimates in the different areas; consequently,
no estimates of reliability can be assigned to the interarea indexes.

Finally, the budget costs are estimated for only 44 urban areas. No
estimates are available for rural areas, states, regions, or other such
geographic areas.

3) As adjustment factors for various sizes and types of families -
The BLS equivalence scales are based upon an admittedly arbitrary assump-—
tion with respect to levels of eguivalent consumption for families of
different sizes and types. In addition, a technique called "smoothing by
inspection," which implicitly relied upon the intuitive expectations of
the budget makers, was applied to actual expenditure data to derive the
published scales.

The remainder of this paper will be divided into a brief description
of the manner of living represented by the market baskets in the family
budgets, a discussion of the methodology used to establish the standards
in the budgets program, a discussion of the price measurement problems, a
discussion of geographic cost of living comparisons, and a discussion of
the equivalence scales. A short section will be included at the end which




discusses areas for future research in this program which may be of value
in future work related to defining poverty.

Description of the Manners of Living Represented
by the Family Budget Market Baskets

The market baskets for the three budgets are precisely specified as
to the quantitites and types of items included. 8/ Together with the
assumptions regarding the reference family, these market baskets describe
a certain manner of living. The following brief description of the manner
of living may help to set the family budgets in perspepective for persons
unfamiliar with the program.

The four person family is well established, living in an urban area,
and headed by a 38 year old man who is a fully employed worker. The
. family possesses average inventories of items such as clothing and house-
furnishings, and the market baskets reflect annual replacement rates for
these items. '

For the intermediate level budget, the family lives in either a five
room, one bath rental unit or a five-six room, one or one and a half bath
home which was purchased seven years ago. 9/ For the renter family, the
market basket contains contract rent, fuel and utilities, when not in-
cluded in the rent, replacement rates for a refrigerator and range, and
an insurance policy for household contents. 10/ For the homeowner family,
the market basket contains principal and interest payments, property taxes
and homeowner insurance, fuel and utilities, repairs and maintenance, and
replacement rates for a refrigerator and range.

If the family owns a car, it would have been two years old when the
family bought it used. This car will be kept for four years before being
sold and replaced by another two year old car. The market basket contains
goods and services associated with maintaining and operating this car for
a year plus an allowance for its eventual replacement.

In some of the larger urban areas, a certain percentage of these fam-
ilies do not own a car but rather use public transportation. The market
basket contains an allowance for a certain number of rides on public
transportation. There is an allowance for families who own cars, but
also take some rides on public transportation. :

The family is covered by a basic hospital and surgical insurance policy
obtained by the husband at his place of employment, and the family makes a
certain number of visits to the doctor and dentist each year.

The manner of living described for the lower budget differs from the
manner described for the intermediate budget. The family does not own a
home; but rather lives in a rental unit without air conditioning. Public
transportation is used more; and if a car is owned, it is older. Also, the
family performs more services for itself and takes advantage of free
recreational facilities.

o



The manner of living described by the market basket in the higher budget
compared to the manner described for the intermediate budget allows more
families to own their homes and some families to own new cars. Also, more
services and household appliances and eguipment are bought.

In general, the differences in the manners of living described by the
three budgets are varied according to assumptions such as those discussed
above plus the inclusion in the market baskets of different guantities and
qualities of goods and services

Methodology Used to Determine Standards of Living

In the 1940's the BLS was directed by a congressional subcomittee to
determine "what it costs a worker's family to live in the large cities of
the United States." ll/ To carry out this mandate the BLS, with the assis-
tance of a Technical Advisory Committee, undertook the development of a list
of goods and services which could be used to determine the dollar level
required for the maintenance of health and social well-being, the nurture
of children, and participation in community activities. A budget was
derived in an attempt to describe a "modest but adequate" standard of
living for a city worker's family.

The cost of this budget was estimated for spring 1946, summer 1947,
autumn 1949, 1950, and 1951. Employing the same methodology as in the mid
1940's, a new list of goods and services was derived for an autumn 1959
interim revision of the budget.

With few exceptions, the market basket construction methodology employed
in the mid 1940's and in 1959 to establish the budget level intended to
represent a "modest but adequate" standard of living was again used in 1966
to derive a budget level for a "moderate" standard of living. In 1967 the
BLS developed for the first time lower and higher budgets in response to
user needs. The "moderate" level budget was then renamed the intermediate
budget. Because the lower and higher budgets simply represent a scaling down
and a scaling up of the intermediate budget, it is of interest here to
discuss first the methodology employed to derive the intermediate budget.

A discussion of the methodology used to derive the lower and higher budgets
will follow.

The items and quantities which make up the intermediate budget basket
were derived from two sources: 1) scientific judgments concerning the re-
quirements for physical health and social well-being; and 2) analytical studies
of the choices of goods and services made by consumers in successive income
intervals.

Scientifically determined standards of adequacy were available for the
food-at-home and the shelter components of the budget. Nutritionally adequate
diets for individuals in different sex-age groups have been developed by the
Food and Nutrition Board of the National Research Council, and translated into
food plans at various cost levels by the U.S. Department of Agriculture. The



moderate cost food plan developed in 1964 is used for the food-at-home compo-
nent of the intermediate budget.

The shelter component of the budgets is based upon recommendations
originally made by the American Public Health Association and the U.S. Public
Housing Administration which describe sleeping space requirements, essential
household equipment (including plumbing), adequate utilities and heat,
structural condition, and neighborhood location. For the rental unit, an
unfurnished five-room unit, a complete private bath, and for the homeowner
unit a five- or six-room house with one- or one and a half baths was speci-
fied. Both the rental unit and the owned home had to be in sound structural
condition, had to have a fully equipped kitchen, hot and cold running water,
electricity, central or other installed heat, be located in neighborhoods
free from hazards or nuisances, and have access to public transportation,
schools, grocery stores, and play space for children.

It is important to note that although these specifications were estab-
lished by experts, they do not determine the cost of maintaining a nutri-
tionally adequate diet or an adequate standard of shelter. Rather, the
level of cost at which these standards are to be maintained is determined
by the budget makers. As an example, in the modest but adequate family
budget of 1959, food-at-home costs were based on the average of the costs
of the USDA low- and moderate-cost food plans. In the 1966 moderate budget,
the moderate-cost food plan was chosen.

For the other components of consumption — food away from home, house- -
hold furnishings and operations, transportation, clothing, personal care,
medical care, reading, recreation, educational expenses, tobacco, alcohol,
miscellaneous consumption expenses, gifts and contributions, and life in-
surance — no standards have been formulated by experts. For this reason,
the budget makers attempted to use data on the actual spending patterns of
families as collected in the BLS 1960-61 Survey of Consumer Expenditures
and a statistical procedure known as the quantity-income-elasticity (g-i-e)
technique to derive quantities of goods and services to represent a standard
based on expressed social goals.

It was anticipated that expenditure data would show that as income
increases, families would increase spending on a group of related items at
an increasing rate; then expenditures would increase at a decreasing rate.
It was expected that if expenditures in relation to income followed such a
trend and if initially quantity not quality increased, then a quantity-income
curve would take the same form, that is, an "S" shape. See Figure 1.

The inflection point of an "S" shape curve was interpreted as the point
on the income scale where families stop buying "more and more" and start
buying either "better and better" or something else less essential to them.
Locating this income level would allow the budget makers to select the
quantities of the particular group of items purchased at this level and use
these quantities in the market baskets that describe a standard of living. 12/
The purpose of using the g-i-e technique was to locate the inflection point



Quantity of
a consumption
group

Y* Income

Figure 1

by determining the income level at which elasticity, defined as the per-
centage change in the quantity purchased divided by the percentage change in
income, reached a maximum. 13/

In operational terms the budget makers calculated elasticity for a group
of items according to the following formula:

E = lOgQi - lOgQi_l

logy, - log¥.

where i = income interval i

Y; = mean income for income interval i

Q; = the number of items (or services) in a particular
consumption group purchased on the average by income
group i weighted by a fixed set of prices.

The income intervals used were $3,000-$3,999; $4,000-$4,999; $5,000-$5,999;
$6,000-$7,499; $7,500-$9,999; $10,000-$14,999; $15,000 and above. An example
of a consumption group would be personal care services which includes men's
and boy's haircuts, women's and girl's haircuts, shampoos, etc. The following
summary from an unpublished BLS working paper discusses the results. 14/




...numerous problems were encountered in analyzing the 1960-61
expenditure data to derive the 1966 budgets. (Problems also
were encountered in the two earlier periods; but since these
are primarily of historical interest, they are not dealt with
here.) No S-shaped curve was apparent in expenditures (or
quantities) for the transportation or medical care components,
and these quantitites for the intermediate budgets actually
represented average consumption for this family type.
Elasticities for food away from home and alcoholic beverages
were ever—increasing, and quantities were derived from the
income class corresponding to the anticipated level of the
budget. For a majority of sub-groups and the clothing com-
ponents, the point of maximum elasticity was at the initial
income class. There was no observable pattern of first

rising and then falling elasticities as incomes increased,
although in this component the analysis for the most part

was based on reported quantities whereas for most of the other
components quantities were derived from expenditures by use
of an estimated average price. In housefurnishings, the
method could not be used to derive major appliance quantities.
In the remaining components -- household operations, personal
care, reading, recreation, and tobacco.-— the shape of the
curve was difficult to perceive objectively except for
tobacco. Quantities for the four-person budget were derived
for all five of these components from the $6,000-$7,500 class,
but for several of these groups a case could readily have been
made for a higher inflection point.

Abstracting from the operational problems indicated by the above quo—
tation, the interpretation that the guantities of items purchased at the
inflection point represent adequate amounts of the items is inconsistent
with the implicitly assumed notion of adequacy associated with the point of
maximum elasticity. Referring back to footnote 13 and Figure 1 on page 6, it
is the case that if expenditures (or quantities) do assume an "S" shape in
relation to income and if a point of maximum elasticity does exist for the
function, such a point is not located at Y*.

Once the intermediate level budget market basket was derived, the con-
struction of the lower and higher level budgets consisted of an arbitrary
scaling down and a scaling up of this intermediate standard. The lower and
higher budgets were developed in response to user needs for dollar levels
of costs which were either higher or lower than the former moderate budget
and not as absolute levels of income adequacy.

For the components constructed with the g-i-e approach, quantities
in the lower (higher) level budget were generally derived from the
income interval below (above) the income interval in which maximum
elasticity was estimated to have occurred. For food-at-home, USDA's
low (liberal) cost food plan was incorporated for the lower (higher)
budget. Shelter costs were primarily based on the mean contract
rent for the lower (upper) third of the distribution of units




meeting the budget specifications, and house market values for the upper
third of the distribution of units meeting the specification.

To conclude this section, the lower budget is not an objectively and
rigorously determined dividing line between adequate and inadequate or sub-
sistence and nonsubsistence levels of income. It is definable only as "lower
than the intermediate level budget," which was shown to have neither rigorously
nor objectively defined adequacy. Any attempt to adjust the lower budget
level downward (or upward) to define poverty will end up layering another set
of subjective decisions on top of those that were used to derive first the
intermediate budget and then the lower budget.

Pricing Procedures

Once the market baskets of goods and services for the three budgets were
constructed, it was necessary to collect and compile price data in the budget
areas for the items in the market baskets in order to estimate the costs of
the budgets in the areas and for the urban U.S. This section will briefly
discuss the pricing procedures used in the family budgets program from 1966 on.

Due to resource constraints, pricing for the family budgets program
involved an augmentation of the price data collected for the BLS Consumer
Price Index (CPI) program, which measures the change in price levels over
time for a market basket of goods and services purchased by urban wage
earners and clerical workers. 15/ This presented a problem because the
conceptual and statistical requirements for price data which are to be used
in measuring the change in prices over time are not necessarily the same as the
requirements for measuring the average cost of a market basket in a given area
and for measuring the differences in prices among geographic areas at a point
in time. For example, to make meaningful comparisons among geographic areas
of the prices of items, it is necessary to collect prices for comparable items
in all the selected outlets in all the areas; otherwise, a comparison of the
costs will reflect not only price differences, but also possible gquality
differences in the items being compared. A lack of strict comparability
among outlets and areas is acceptable for the CPI as long as the same item
which was originally chosen to be priced in an outlet is priced in subsequent
time periods or an adjustment is made if the item can no longer be found.

Further compounding the pricing problem for the budgets program was
the need to collect prices for the three market baskets representing the
three budget levels; this involved pricing different quality levels of items
which were common to the market baskets.

Because of the limited amount of price data suitable for the family
budgets program, several assumptions and techniques were used to "estimate"
prices for the different budget areas. One consequence of using the price
"estimation" procedures is that is is not possible to assign estimates of
reliability to the individual area budget cost estimates and to the difference
in costs among areas.



Thus, using the interarea cost differentials calculated for the family
budgets to adjust a definition of poverty to account for geographic cost of
living differences would not allow for the determination of whether the
definition effectively accounted for differences in the cost of living among
areas.

Geographic Cdmparisons of Costs of Living

A definition of poverty which takes account of differences in living
costs among geographic areas is frequently desired and, in fact, Section
823 of the Education Amendments of 1974 (July 22, 1974) requires that this
issue be examined within the context of an overall study of measures of
poverty. The last section discussed the limitations of the interarea
indexes of the family budgets program due to price data deficiencies. The
notion that the content of the market baskets has been adjusted among the
areas to represent a constant level of satisfaction will be discussed in
this section.

In the economic literature a cost of living index is defined as the
ratio of the costs of attaining a particular level of satisfaction in
two price situations. 16/ _To state this definition less succinctly,
assume that an individual purchases a given market basket of goods and
services in city A and that the market basket costs a certain amount. 17/,18/
Now place the individual in city B and find the minimum cost for the indi-
vidual to purchase a market basket in city B, where prices may be the same
or different than those in city A, that satisfies him just as much as the-
market basket which he had purchased in city A. A cost of living index
would compare this cost with the cost of the market basket purchased in
city A. In other words, this definition allows for the comparison of the
costs of different market baskets of goods and services in different geo-
graphic areas if it can be demonstrated that a representative individual is
indifferent between the two different market baskets.

In BLS technical bulletin it is stated that "...indexes based on a stan-
dard (family) budget measure differences in living costs and not differences
in prices only." 19/ In the absence. of any empirical support, this statement
is true only if the strong assumption is made that an individual would derive
equal satisfaction from the various market baskets priced in the different
budget areas.

Interarea weight variations are incorporated into several major
components of the area market baskets for the intermediate standard bud-
gets. 20/,21/ The food-at-home component incorporates regional differences
in food consumption patterns; the transportation component incorporates
different weights assigned to the ownership and usage of automobiles, with
lower proportions in large than in small cities; the shelter component
incorporates varying quantities and types of fuel associated with climatic
differences from place to place; the clothing component also incorporates
different climatic requirements resulting in different quantities of
selected items in different localities. Furthermore, in non-metropolitan
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areas (places with populations of 2,500 to 50,000) some components incorpo-
rate differences in life style in comparison with metropolitan areas.

An implication of these weight variations, excluding the adjustments
for climate, can be seen by examining the food component of the budgets.
Regional variations are incorporated into the Eood-at-home component
based upon regional consumption patterns as reflected in the U.S. Depart-
ment of Agriculture's 1965 Household Food Consumption Survey. Larger
weights are given to pork and lard in the south than in the northeast com-
pared to larger weights for beef and butter in the northeast versus the
south. In order to argue that these weight variations based upon regional
consumption patterns are valid for use in a geographic cost of living
index, the following guestions would need to be answered. Would a repre-
sentative individual be equally satisfied with either the southern or the
northeastern market baskets of food when the southern basket contains
more pork and lard and less beef and butter than the northeastern basket?
Or is it the case that the different consumption patterns in the north-
east and south might reflect differences in real incomes?

One more example of the variation in the market baskets will be dis-
cussed here. The weight variations between the metropolitan and nonmetro-
politan areas' market baskets in the intermediate budget are based to a
large extent on data from the BLS 1960-61 Survey of Consumer Expenditures
concerning differences in expenditures for families living in these two
types of areas. An examination of the quantities for housefurnishings shows
that the market basket for persons living in metropolitan areas contains
1.44 sheets (i.e., the family purchases on the average 1.44 sheets/year)
and the market basket for persons living in nonmetropolitan areas contains
1.30 sheets. There are probably many factors explaining why the data show
such a difference in spending patterns. For whatever reason, in order to
use the family budget indexes to make cost of living comparisons, it is
necessary to assume that an individual living in a nonmetropolitan area
would be just as satisfied replacing his sheets less freguently than if
he lived in a larger area and replaced his sheets more frequently.

What implications can be drawn from this discussion regarding the use
of the interarea indexes computed in the family budgets program to adjust
a poverty threshold for geographic differences in cost of living? If the
various market baskets in the budget areas do not represent an equal amount
of satisfaction for an individual (and without empirical evidence there is
no way to determine whether they do or not) then possible differential
allocations of funds among areas based on this adjusted threshold may not
really be accounting for cost of living differences. As a possible conse-
quence, returning to the food example and ignoring the other components,
poor people in the south may receive less money than someone in the
northeast not because it costs an individual less to live in the south, but
rather because people in the south can not afford to buy the same products
as were bought in the northeast.

11



BLS Equivalence Scales

Because of resource and time constraints, the BLS was able to derive
family budgets for only two family types, the four person family and the
retired couple. Because users needed estimates of budget costs for other
sizes and types of families, the BLS developed the eguivalence scales. 22/
The revised scale published in BLS Bulletin 1570-2 [8] is of interest here.

The basic problem confronting the budget makers involved establishing
an objective means for identifying equivalent levels of consumption or
income for families of varying composition where the notion of equivalent
income (or consumption) was not defined. Without defining equivalence,
the following assumption was accepted in order to construct the scales.
Assumption: Families spending an equal proportion of income on food have
attained an equivalent level of total consumption.

This underlying assumption allows us to make a statement like: family
A with an annual income of $100,000, comprised of four members, and spending
10 percent of its income or $10,000 on food comprised heavily of steaks and
caviar is at an equivalent level of consumption (or income) as family B with
an income of $5,000, comprised of two members, and spending 10 percent or
$500 on food comprised heavily of rice and beans. Even if such a situation
could not be found empirically, it illustrates the nature of the equivalence
scales' foundation.

The scales, as calculated using data on U.S. average food expenditures
and income after taxes for various urban family sizes and types behaved
in what at first seems a peculiar fashion. Holding age of the head of the
household (AHH) and age of the oldest child (AOC) constant, in certain
cases the scales decreased when family size increased by another member.

There are several possible explanations for this result. One might be
that holding AHH and AOC constant does not adequately control all of the
variables other than family size that affect the scales. As an example,
suppose in area A a family of three with an income of $20,000 spends $2,000
on food and in area B, where food prices are lower, a family of four with
an income of $20,000 spends $1,500 on food. The equivalence scale calculated
according to the BLS procedure would be lower for the four person than the
three person family. Granted that the data used were aggregates composed
of several observations for the particular family size-type, the example
is one plausible explanation for the behavior of .the scales. In fact,
aggregation would only tend to combine many different possible influences.

The possible influence of uncontrolled variables on the scales was
recognized by the BLS. On page 9 of reference [8] the following statement
is made:

In general these assumptions are reasonable for most families,

but for some family types the percentage of income spent for
food may not be an adequate measure of equivalent well-being.

12




Even within the rather narrowly defined family types specified
in table 1, there is room for considerable variation in compo-
sition and spending patterns, and such variations increases

as number of children and the age of the oldest child rise.
Also, the scales are based on the market behavior of families
as recorded in the Survey of Consumer Expenditures, rather

than on standards satisfying specified physical or social
requirements. The nature of food expenditures makes them more
flexible than those for housing or automobiles that freguently
involve long-term obligations, and it may be easier for families
to economize on food to offset temporary reductions in income
than to reduce contractual payments. Implicitly, the averages
on which the scale values are based take account of such varia-
tions among families of specified types, but the scales should
be used as guidelines and not interpreted in too liberal or
precise a manner.

However, rather than publishing the scales that behaved in that fashion,
a smoothing technique was employed. The first smoothing described in [8]
amounted to plotting the scales calculated with regional data for different
sizes of families holding AHH and AOC constant and then visually fitting a
curve that increased with family size.

In conclusion, the BLS equivalency scales cannot be considered an
objective tool for adjusting a poverty definition to account for varying
needs of families of different sizes and types.

Future Research

Irrespective of the normative issue of standards of living, research
is needed in the field of interarea comparisons of price levels and/or
cost of living. Constructing interarea price indexes is operationally
more feasible given current technology than is constructing cost of living
indexes. However, even the construction of interarea price indexes is
not free of conceptual, statistical, and operational problems particularly
in collecting and compiling price data for such indexes. The BLS is cur-
rently performing research in this area, and as time and resources permit
will collect and compile reliable price data for use in making interarea
compar isons.

Reliable interarea comparisons of at least price levels, if not cost
of living, should be of value in future work involved with defining poverty.
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FOOTNOTES TO TECHNICAL PAPER IV

1. The term market basket is a convenient notation for a list of
goods and services and the amounts of the goods and services. A market
basket can contain more than just food items; such diverse items as hair-
cuts, car batteries, and rent payments can be included.

2. A committee of experts from six different countries met at the
request of the United Nations Economic and Social Council in 1954 and
recommended that the following distinction be maintained between the terms
"level™ and “"standard" of living: The "level of living" relates to the
actual living conditions of a people. The "standard of living" relates
to the aspirations or expectations of a people, that is, the living condi-
tions which they seek to attain or regain, or which they regard as fitting
and proper for themselves to enjoy.

3. The term area is being used in place of the proper terms Standard
Metropolitan Statistical Areas (SMSA's), Standard Consolidated Areas (SCa's),
and nonmetropolitan areas.

4. Although the term living costs or cost of living will be discussed

later in this paper, some clarification is necessary at this time. The term

is sometimes used in the following sense, how much does it cost to live in an
area? In order to answer this question, it is necessary to know for what
level of living a cost is desired. Since the discussion in this appendix

is concerned with the family budgets, the phrase "the cost of the budget in
an area" will be used instead of the phrase "the cost of living in an area.”
when discussing the question, how much does it cost to live in one area -
versus another, the terminology "interarea (or geographic) cost of living
compar isons" will be used.

5. The budgets are also misinterpreted at times to be actual expendi-
ture patterns.

6. For this paper "objectively determined" will mean that another
group of individuals could use the same techniques and data and arrive at
very similar results; subjective decisions would be kept at a minimum.
Rigorous will mean that the techniques which are employed are strongly
grounded in economic and statistical theory.

7. "The budget makers" will be used to refer to the BLS staff and
any advisors who worked on constructing the family budgets program. The
term has no other special connotation or significance.

8. See [11] for the actual quantities used in the family budget
market baskets.

9. 1In the published intermediate budget estimates, shelter cost is
25 percent renter cost and 75 percent homeowner cost.
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10. Contract rent is the monthly rent regardless of whether any
furnishings, fuel and utilities, or services are included.

11. Spring 1945, Labor and Federal Security Subcommittee of the
Committee on Appropriations of the House of Representatives.

12. It should be noted that even though locating the inflection
point may involve an objective procedure, defining the quantities of
the group of items as adequate is subjective.

13. Referring to the attached note, Cook has shown that even if
there exists an income level that maximizes the elasticity of an "S"
shaped quantity-income curve, the inflection point, i.e., Y*, and the
elasticity maximizing point do not coincide. A further discussion will
follow shortly.

14. Reference [2] pp. 9-10.

15, Prices were collected for the current budget series in 1966
and 1969. Item costs based on 1966 prices were updated to 1967 using
the change in prices in the Consumer Price Index (CPI). Since 1969,
budget costs have been estimated by updating costs for main classes of
goods and services with the CPI.

16. For a theoretical discussion of cost of living, see [4] or [5].

17. It is important to discuss this issue in reference to a single
individual or a "representative" individual. Otherwise interpersonal
compar isons of satisfaction are required.

18. The minimum cost for the given level of satisfaction.

19. See [11] p. 26.

20. 1In the case of the family budget market baskets, the term
"weights" refers to the quantities of the items.

21. See appendix tables in [7] and [11] for the actual interarea
weight variations in the intermediate family budget market basket.

22. . The actual mechanics of the estimation procedure are presentéd
in [8] for those who are interested. A little explanation may be helpful
for readers seeking the derivation of two formulae on page 2 of the bul-
letin. First to derive equation (1), recall that elasticity is defined as

e =dy . _x , multiply both sidés by dx and then integrate
y dx X ,

both sides holding e constant. Second, in order to derive equation (2)
or the equation just above it, the underlying assumption must be restated
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as: families have attained an equivalent level of total consumption if,
and only if the families spend an equal proportion of income on food.
Assuming equivalence, then :

Yi Y, and the two formulae can be derived. .

X.
i Xy,
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APPENDIX 1

A Note on the Validity of the Quantity-
Income-Elasticity Technique

By: John S. Cook
August 1975




Introduction .

Although scientifically determined standards of "adequacy" existed for
the food-at-home and shelter components of the U.S. Bureau of Labor
Statistics 1966 intermediate family budget describing a modest but adequate
standard of living, no such objective standards were available for the
other components of consumption-food away from home, transportation,
clothing, recreation, educational expenses, etc. Consequently, the budget
makers used actual expenditure pattern data and the guantity-income-
elasticity technique to derive the quantities of these other items to be
used in the market basket representing an adequate standard of living.

In particular, the consumption level of a given group of related items
deemed adequate was defined to be the level at which the quantity consumed
stopped increasing at an increasing rate, and began increasing at a decreas-
ing rate with respect to family income. That is, the budget makers presumed
an "S-shaped" relationship between quantity consumed and income, and inter-.
preted its inflexion point as representing the adeguate consumption level.
The budget makers attempted to locate the income level corresponding to
adequate consumption by calculating the level at which the elasticity of
quantity consumed, defined as the ratio of the proportional change in con-
sumption to the proportional change in income, was maximized. The quantity
consumed corresponding to the elasticity maximizing income level was then
included in the market basket describing an adequate standard of living.

The purpose of this note is to analyze the relationship between the
slope of the quantity-income function and its elasticity. In particular,
we shall demonstrate that the procedure of locating the inflexion point
income level by computing the elasticity maximizing level is conceptually
unfounded. For, we shall show that the slope maximizing and the elastic-
ity maximizing income levels never coincide for a S-shaped quantity func-
tion. Indeed, for a rather large class of such functions there exists
no elasticity maximizing income level. Clearly then, the guantity-income-
elasticity technique is inconsistent with the expressed objective of
deriving adequate (i.e., inflexion point) consumption quantities for
inclusion in the intermediate budget market basket.

Inflexion Points and Elasticity

We now turn to an examination of the "relationship" between the inflexion
point and the point of maximum elasticity for the quantity-income function.
In the interest of generality, we assume, here, that the quantity function,
g = £(x), is any arbitrarily selected S-shaped function. Under this
assumption, the average quantity (consumed), A(x) = g/x, and the marginal
quantity (or rate of change in quantity consumed with respect to a small
change in income), M(x) = dg , curves are well defined, and exhibit the

dx

shapes and interrelationships shown below.
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O Xl Xll

S-shaped quantity function

A, M E>1 E <1
< >|¢ >

0 x! Xll

Average and Marginal quantity functions; relationships

By assumption, i.e., the S-shape, f(x) increases at an increasing rate

up to (say) the income level x'. That is, f'(x) =dg=M > O, and increasing
dax

up to x'. After the inflexion point x', f£(x) continues to increase, but at

a decreasing rate, i.e., £'(x) = M > O and decreasing after x'. Geometri-

cally, we may represent the average value of f(x), i.e., the average
quantity consumed, at any income level x, A(x) = f(x), as the slope

. X
of the ray drawn from the origin to the point on the quantity curve q = £(x)
corresponding to the income level x in gquestion. Thus, A(x'') = f(x'') is the
T

X
slope of the ray from O to point P shown.. Clearly then, as x increases
toward x'', A(x) is positive and increasing. At x'', A(x'') is maximized;
and, for x > x'', A(x) is positive and decreasing.

Note 1: At x'', A(x'') = f(x'') equals £'(x'') = M(x'').
xll
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Note 2: The inflexion point is x' < x''. Since M = dg = f'(x)
dax
is maximized at x', it follows that M reaches its maximum before A reaches
its maximum. (A is maximized at x'').

Note 3: M(x') = f£'(x') > A(x''); thus, the maximum value of M exceeds
the maximum value of A.

Note 4: These remarks justify the curves and their relationships as
indicated in the above diagram.

Given the S-shaped quantity function, the corresponding average and
marginal functions and their interrelationships, we now examine the rela-
tionship between the slope and income elasticity of g = f(x). Note, again,
that £'(x) = M is maximized at the inflexion point x'.

However, the income elasticity of g = f(x) at any point x is defined as:

E(x) =d(log g) = x dg = £'(x) = M(x)
d(log x) g dx a/x A(x)

Hence, it follows that:

\

if O<x<x'', E(x) 1, since M(x) > A(x);

if x = x'', E(x) l} since M(x) = A(x); and,

if x > x'"', E(x) <1, since M(x) < A(x).

Clearly, then, if there exists an income level x at which E is maximized,
then x < x''. Intuitively, however, the above results suggest that
elasticity may be monotonically decreasing as x increases. That is, there
may be no E maximizing value of x; in which case, of course, the slope
maximizing value x', does not coincide with the E maximizing value.

In any event, we may demonstrate that for the S-shaped quantity func-
tion, the inflexion point and the elasticity maximizing value of x (if it
exists) do not coincide. For, suppose they do coincide, i.e., assume that
the inflexion point x' maximizes not only the slope of g = £(x), but also
its income elasticity. Then, f''(x') =0, and E'(x') = 0. But, E'(x') =0
implies that ' '

x' £ (x') + £'(x') [f(x') - x'"f'(x")] =0, or,
f(x") Cf(x")2 )
simplifying, that
fll(xl) = f'-(X') _ l‘_ .
T (x") TE(xT) x'
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Since f''(x') = O and f'(x') > O, it follows that

£'r(x") -
f(x")

1 = 0O, or that f£'(x') = f£f(x')
x' X'
But, this result states that at x', M = A, which is clearly not the case.
That is, as demonstrated above, we know that for the S-shaped quantity
function and the marginal and average functions derived from it, M(x') >
A(x'') > A(x"). Thus, by virtue of this contradiction, we have estab-
lished that the slope maximizing and elasticity maximizing points can
not coincide.

An Illustration

We now illustrate the above discussion for a rather large class of
S-shaped quantity functions. In particular, we shall demonstrate that there
exists no elasticity maximizing income level for functions of this class.

Let the quantity consumed depend upon income according to the following
rule:

q=£f(x) = -ax3 + abx? , where x > 0, and a, and b denote
arbitrarily chosen positive constants. Given this quantity function,
the corresponding average and marginal functions are:

A(x) = -ax® + abx,
M(x) = dg = -3ax? + 2abx .
dx

In order to construct the graphs of these functions, we make the following
observations: :

i) since a and b are positive constants, the rules specifying A(X)
and M(x) define parabolas that open downward.

ii) Setting A'(x) = dA = -2ax + ab equal to zero, we obtain x=b/2
dx
as the value of x that maximizes A, since A''(b/2)=—2a<0.
Note that if 0 <x <b/2, then -2ax > —ab; hence, —2ax + ab = A'(x)>0.
Thus, A is increasing as x increases toward b/2. At x = b/2,
A=ab® > 0.
4

iii) If O < x < b, -ax?2 > -axb; hence, -ax?> + abx = A(Xx) > 0.
Also, if 0 < x < 2 b, then -3ax?2 > -2abx; hence,
3
-3ax2 + 2abx = M(x) > 0.
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iv) Setting M'(x) = g;g = —bax + 2ab equal to zero, we obtain
' dx
x=b/3 as the value of x that maximizes M(x), since M''(b/3) =
. -6a < 0. Note that if 0 < x < b/3, then -6ax > —-2ab; hence,

—-6ax + 2ab = M'(x) > 0. Therefore, M is increasing as x
increases toward b/3. At x=b/3, M(b/3) = ab?.

3
v) If x=b/2, M= -3ab? + 2abb = 1 ab?;
Z 7 1
also, A= -ab? + abb =1 ab? . Thus, M=A at x=b/2, i.e.,
7T 7 3

. at the income level at which A is maximized.

vi) If 0 <x <b/2, then -2x > ~b, and, adding x to both sides
of the latter inequality, -x > x-b, i.e., b-x > x. Thus,
2b -3x > x+b -2x = b~x. Hence, if 0 <x <Db/2,

M(x) = ax(2b-3x) > ax(b-x) = A(x).

In view of these remarks, it follows that the quantity function,
and the derived average and marginal functions possess the shapes and
interrelationships indicated in the diagram on the following page.

We may now observe that the quantity function g= -ax3 + abx? is of the
S-shaped variety over the income range 0O<x < 2/3b. Furthermore, the derived
functions, A(x) and M(x), possess the shapes and interrelationships over
this interval typical of the S-shaped quantity function case. 1In particular,
since b can be any arbitrarily large positive const-nt, the income range
0 < x < 2/3b can be constructed to be as large as is feasible to consider.
Thus, restricting q = -ax3 + abx? to this interval implies no meaningful
limitation on the applicability of this class of functions.

Now, the inflexion point of this quantity function occurs at x = b/3.
However, since

E(x) = M(x) , E(x) > 1, if 0 <x < b/2;
(x) '

>

E(x) = 1, if x = b/2; and

0 <E(x) <1,/if b/2 <x <2/3 b .

In particular, since M(b/3) > A(b/3), E(x) is not maximized at the slope
maximizing point. Indeed, E(x) decreases continuously as x increases

over the range 0 < x < 2/3b. For,

E(x) = M(x) = -3ax? + 2abx ; and
A(x) -ax? + abx
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E>1 JE<1

I —
q= f(x)

X
0] b/3 b/2 2/3b b
Quantity Function
M(x), A(x)
ab2
T P
- ab? |
4
| M(x)
X
0 b/3 b/2 2/3b b
Average and Marginal Functions; Relationships
E'(x) = (-ax? + abx) (-6ax + 2ab) - (-3ax? + 2abx) (-2ax + ab)
(-ax? + abx) 2
= -a%px? = -a%bx? <0, 0<x<2/3b.
(-ax? + abx)? A(x)?

Thus, as x decreases toward zero from the right, E(x) increases continuouSly,
i.e., there does not exist an E maximizing income level x for this S-shaped
quantity function in the range 0 < x < 2/3b. :
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Conclusion

In conclusion, it would appear that the procedure of locating the income
level at which the quantity purchased is "adequate" by deriving the income
level at which elasticity is maximized is conceptually baseless. For, if
the former income level is interpreted to be the inflexion point of a S—-shaped
quantity-income function, then that level and the income level maximizing
elasticity never coincide. Indeed, theoretically, the latter income level
may not even exist. Consequently, if, in fact, the quantity-income relation
is S-shaped, if its inflexion point is to denote the point of adequacy, and
if, therefore, the budget maker's objective is to obtain the inflexion
point quantities for inclusion in the intermediate budget market basket, a
technique other than the quantity-income-elasticity approach must be used.
One possible procedure, of course, may be to fit the quantity-income data
with a S-shaped functional form, and calculate its inflexion point income
and consumption levels. It is to be hoped, however, that a more tractable
approach can be devised.
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Table 7. Revised Equivalence Scale 1/ for Urban Families of
Different Size, Age, and Compositian (4-Person Family--
Husband, Age 35 to 54, Wife, 2 Children,

Older 6 to 15 = 100)

Age of Head
Under 65 or
Size and Type of Family 2/ ) 35 35-54 55-64 Over
One person 35 36 32 28
Two persons: average 3/ 47 59 59 52
Husband and wife 49 60 59 51
One parent and child 40 57 60 58
Three persons: average 3/ 62 81 86 77
Husband, wife, child under 6 62 69 - -
Husband, wife, child 6-15 62 82 88 81
Husband, wife, child 16-17 . - 9 4/ 88 -
Husband, wife, child 18 or over . -_— 82 85 77
One parent, 2 children 67 76 82 75
Four persons: average 3/ 74 99 109 91
Husband, wife, 2 children, (older under 6) 72 80 - -
Husband, wife, 2 children, (older 6-15) 77 100 105 95
Husband, wife, 2 children, (older 16-17) - 113 125 -
Husband, wife, 2 children, (older 18 or over) —_— 96 110 89
One parent, 3 children 88 96 - -_
Five persons: average 3/ 94 118 124 —
Husband, wife, 3 children, (oldest under 6) 87 97 - -
Husband, wife, 3 children, (oldest 6-15) 96 116 120 -
Husband, wife, 3 children, (oldest 16-17) - 128 138 -
Husband, wife, 3 children, (oldest 18 or over) — 119 124 C-—
One parent, 4 children 108 117 — -
Six persons or more: average 3/ 111 138 143 -_
Husband, wife, 4 children or more, (oldest under 6) 101 —_— - -
Husband, wife, 4 children or more, (oldest 6-15) 110 132 140 -
Husband, wife, 4 children or more, (oldest 16-17) _ 146 - -
Husband, wife, 4 children or more, {oldest 18 or over) —_ 149 -— -
One parent, 5 children or more 125 137 - ——

1/ The scale values shown here are the percentages of the cost of goods and services for

= family consumption of the base family (4 persons——husband, age 35-54, wife, 2 children, |
older child 6-15 years) required to provide the same level of living for urban families |
of different size, age, and camposition.

2/ Husband-wife and one-parent families with their own children (including adopted and step—

= children) present, but with no other persons living with the family.

3/ Scale values for individual family types weighted by the number of families of each type
in the universe. The averages include same types for which values were not shown sepa-
rately because of the small muber of such families in the sample.

4/ Revised.

Source: Derived fram BLS Survey of Consumer Expenditures, 1960-61.

39 GPO 912.699






