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EXECUTIVE SUMMARY

Problem Statement

Substandard water and waste water services in certain
economically distressed areas of Texas have received
widespread attention in recent years. The 71st Texas
Legislature addressed the problem by passing Senate Bill 2
(SB 2) which sets up a state supported financial assistance
program to provide grants and loans to service providers of
eligible water and waste water projects, toc be administered
by the Texas Water Development Board. The statute requires
that the amount of financial assistance provided by this
program be based on "ability to pay" on the part of the
residents in project areas to be served. The study reported
in the pages ¢f this report recommends a methodolcogy for
implementing this ability to pay based prcgram.

Approach

The approach taken in this study is to first explore
the methods currently in use by other agencies of government
that base programs on a concept of ability to pay. Second,
data are organized and statistical methods then defined and
applied to develop empirically based estimates of ability to
pay.

1. Learn from Past Experience

A review of existing federal and state financial
assistance programs was completed in order to learn from
past experiences and diverse methodological approaches.

This review included six ability to pay based financial
assistance programs administered by several federal and
state agencies. The programs reviewed included (1) the U.S.
Department of Agriculture (USDA) Food Stamp Program, (2) the
U.S. Department of Housing and Urban Development’s (HUD)
Rental Assistance Program, (3) the Texas Department of Human
Services (DHS) Assistance Programs, (4) the Farmers Home
Administration’s (FHA) Water and Waste Water Disposal Grant
Program, (5) the U.S. Army Corp of Engineers’ (COE) Flood
Control Program, and (6) the U.S. Environmental Protection
Agency’s (EPA) Financial Assistance Program.

While the above referenced programs all have the common
"thread"” of financial assistance based on a concept of
ability to pay, the similarity stops there. Some programs
are designed to deliver assistance directly to individuals
and therefore, the criteria of ability to pay are defined
accordingly at the individual consumer level (e.g. food
stamps and DHS service programs). The other programs are
designed to operate primarily through the supplier of the



service and the ability to pay concept is applied at a
community level (e.g. FHA’s Water and Waste Water Grant
Program and Corp of Engineers’ Flood Control Program). In
some cases the programs are designed to operate "on demand”
(e.g. food stamps) while others require specific
administrative approval when management discretion is
exercised. In one case (EPA’s Financial Assistance Program)
ability to pay is a means of excluding communities from
assistance rather than the reverse.

The ability to pay concept used in each of the programs
reviewed is based principally on income and various measures
of community or family resources, where the ratioconale is
that the capacity of an individual or community to pay for a
current product or service is best (for practical reasons)
represented by the flow of monetary income augmented by
other available resources. In scome instances an income-
based ability to pay calculation is made as a criterion to
determine eligibility and in other instances the
calculation, subject to various exclusions, is made to
determine the amount of assistance to be granted. The
definition of income varies considerably among the programs,
put is for the most part, restricted to cash receipts by the
family.

2. Follow SB 2 Directives and Make Use of Statistical
Methods

Senate Bill 2 gives guidance to the problem of defining
ability to pay, as well as to the practical means of
determining an ability to pay dollar value to assign to a
particular project. First, SB2 is explicit in defining who
is eligible. Eligibility is determined by county under
either an income and unemployment test or by virtue of being
adjacent to the international border. Second, ability to
pay is to be determined empirically by reference to
expenditures actually made for comparable water and waste
water services by families of similar income who are
similarly situated.

After reviewing the language of SB 2 and studying the
approaches of other agencies, three factors were determined
to be important in arriving at a workable definition of
ability tc pay. First, the definition should recognize that
the means of implementing financial assistance will be
through the suppliers -- not directly to individuals.
Second, ability to pay determinations ought to be
conditional on family income, as well as a measure of family
wealth, household size and the prices that families are
required to pay for water and waste water services. Third,
the administrative burden of the WDB and out-cf-pocket costs
to applicants for information gathering should be
considered.
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Definition of Ability to Pay and Implementation of the
Program

The recommended methodology and procedures for
implementation of the program are as follows:

1. Ability to Pay for water or waste water of a particular
econcmically distressed community means the number of
households in the community times the average monthly dollar
amount per househcold that is typically spent on water or
waste water services by a household of the same average (1)
annual household income, {2) number of persons in the
household, (3) market value of the resident’s dwelling and
(4) price of water or waste water. Annual household income
means income from wages and salaries, self-employment
income, interest, dividends, rents, social security income
and public assistance income.

2. The means of determining the amcunt typically spent on
water or waste water services in relation to (1) through (4)
above is through a statistically based estimate from the
experience of a random sample of households living in the
eligible counties.

3. The applicant (a supplier of water and waste water
services) will be responsible for gathering wvarifiable
information from the community to be served, including
average household income, housing value, number of persons
per household and the average price of water for a typical
water consumption level (e.g. 100 gallons per capita per
day) to be specified by the WDB.

4. The WDB will calculate an ability to pay amount for
water or waste water for the community to be served based on
the data supplied by the applicant and the formula described
in (2) above, which is fully detailed in Chapter 3 of this
report.

5. The WDB will update the statistical analysis here
reported as the set of eligible counties changes, and
possibly upon the availability of sample information from
the 1950 Census now being taken by the U.S. Bureau of the
Census.

Recommendation Concerning Future Legislation

The purposes cf financial assistance programs are
sometimes subverted because of unanticipated consequences or
because certain unexpected side effects become major
problems. The Economically Distressed Areas Water
Assistance Program is likely to produce at least two such
side effects.
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The language of SB 2 implies that the financial
assistance program is to be used to alleviate existing
problems through financial assistance to service suppliers.
The prevention of future problems will be handled through
newly created subdivision regulation authority of the
eligible counties. It is obvious, however, that SB 2 has no
control over market forces, and therefore land and home
owners in the project community and in the vicinity of the
communities served by the program will likely receive a
windfall through property value enhancement. And, new
colonia-type development may spread across the county line
to the adjacent, ineligible county, where upon the adjacent
county may soon become an eligible county since income
levels will be pushed downward and unemployment rates will
rise.

The other side effect is that the availability of state
financial support is almost certain toc change the
expenditure patterns and program emphasis of the political
subdivisions that receive support. It is uncertain what
outcemes to anticipate, but one would expect that a
political subdivision would spend more on non-capital
services and less on capital intensive projects as a result
of the program. And, one would also expect that the entity
might spend more on roads (for example) since less is
required for water and waste water. A larger danger is that
the state will simply wind up supplanting federal assistance
that would otherwise come. To some extent the state will be
cross subsidizing other programs.

The problem with the program is that it amounts to a
reward to existing home owners and land owners for creating
a problem which only came about because of the avoidance of
capital expenditures for central water and waste water
systems. Such avoidance was a means of providing low cost
housing. Once the value of the new (subsidized) water and
waste water system becomes capitalized into the value of
land and housing, the current owners will capture the
windfall when prcperties are sold (the "windfall
capitalization preblem”) and the problem will shift
elsewhere (the "spreading problem"), unless the state also
subsidizes the surrounding development in order to keep
development cost competitive with areas outside the county.
Otherwise the same patterns will tend to develop in the
counties adjacent to the currently eligible counties.

One remedy to the "spreading problem" is to expand the
new subdivision authority created for eligible counties in
SB 2 to counties adjacent to eligible counties. A solution
to the "windfall capitalization problem” would be to allow
the state to impose a one-time sales tax on the first sale
of property following the completion of a water and waste
water project subsidized with the financial assistance
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program. While it may be constitutionally impossible to
give county (or other sub-state) governments discriminatory
taxing authority, it seems unlikely that the state
government weculd be unable to subsidize with one hand and
tax away a resulting windfall with the other.

A final note regarding the importance of the newly
created subdivision regulatory authority may be in order.
If this authority is not adequate to prevent the development
cf new colonia-type subdivisions nearby the current ones,
then the effectiveness of the entire program is in jeopardy.
Existing home owners and landowners will simply capture the
windfall in existing property value enhancement created by
the program and the scene will be repeated "down the road",
The resulting subsidy requirement to "chase" the

developments will require increased bonding authority for
the WDB, seemingly without end.



CHAPTER 1. INTRODUCTION AND PROBLEM STATEMENT

Social and economic conditions, principally along the
Texas international border with Mexico, have lead to the
development of rural subdivisions with very poor water and
wastewater conditions. The water and wastewater conditions
of these "economically distressed areas"™ have become
unacceptable for a number of reasons, and consequently the
State Legislature designed a remedy to the growing problem
in the form of Senate Bill 2 which was passed during the
71st legislature.

Senate Bill 2 (SB 2) creates a means of improving the
water and wastewater services for existing developments
while attempting to control the proliferation of the problem
as the population of this socio-economic group rapidly
expands. The responsibility for administering the program
is assigned to the Water Development Board in association
with the ongoing regional financial assistance programs
established in earlier periods. SB 2 defines a conceptual
approach to the task of deciding how tc implement a
financial aid program based on ability to pay for water and
wastewater services on the part of the residents of
economically distressed areas. The expected mechanism is
the use of grants and lcans from the WDB to providers of
water and wastewater services from an econcomically
distressed areas account in the State Treasury to be funded
by more than $100 million in state gcvernment bonds. The WDB
therefore needs to define a methodclcgy that determines the
amount of state assistance to be provided based on the
ability of conmmunity residents to pay for water and
wastewater services. SB 2 goes further in stipulating that
ability to pay be based on " a cocmparison of what other
families of similar income who are similarly situated pay
for comparable services."

The Board now has the task of interpreting SB 2 and
designing a methodology for implementing the program. This
project is intended to develop procedures for determining
the ability of customers of water and wastewater providers
to pay for water and wastewater services, and to help
integrate ability to pay considerations into the Board’s
financial assistance program.

The work outlined in this report is a recommended
approach to the problem of defining ability to pay and
integrating the measurement therecf intc the Board’s
financial assistance programs. The second chapter deals
with the development of a conceptual definition of ability
to pay and begins with a review of the definitions and
purposes of several other government programs that are based
on a concept of ability to pay. The third chapter deals
with the determination of ability to pay based on empirical
observations of what comparable people are in fact paying



for comparable services. The fourth chapter deals with some
procedural problems of implementing ability to pay criter:a
into the Board’s financial assistance programs. The f£i
chapter contains an example of how the methodoleogy wou.
applied to an existing development area outside of

Brownsville, known as Cameron Park.
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CHAPTER 2. DEFINITION OF ABILITY TO PAY

The layman’s understanding of ability to pay certainl-y
inveolves the notion that Chere are limits to the portion -
one’s income that one could De reasonably expected to spen
on a necessary gocod. Such a limit is based on a vague ncti
of needs and social justice, and therefore difficult to
translate into some workable rule. SB 2 bounds the problem,
however, by requiring that the rule be based on actusl
expenditures of people in similar conditions to those to be
served by a project. This mandate eliminates the temptation
to define a necessary quantity of water and wastewater
service, The first task therefore, is the development of a
definition of ability to pay so that this empirical test can
be implemented.

AP
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A definition of ability to pay needs to resclve whether
the expenditure for water and wastewater is relative to
income, income and wealth Or some other indicator of
capacity to pay, and whether the average, the maximum or the
minimum observed actual payment is to be the measure of
ability to pay. The definition should also provide a
geographical and socio-economic specification that
interprets the meaning of SB 2 when it requires that ability
to pay be based on actual payments of people similarly
situated.

A. Review of Other Ability to Pay Programs

Several existing government pPrograms are based on a
concept of ability to pay. A review of the concepts,
purposes and definitions of these programs is provided here
as background and guidance to the formulation of a
definition of ability to pay for the Economically Distressed
Areas Water and Wastewater Program. The pPrograms here
reviewed include (1) the U.S. Department of Agriculture’s
Food Stamp Program, (2) the u.s. Department of Housing and
Urban Development’s Rental Assistance Program, (3) the Texas
Department of Human Services Assistance Programs, (4) the
Farmer’s Home Administration’s Water and Wastewater Disposal
Grant program, (5) U.S. Army Corp of Engineers’ Flood
Control Program, and (6) the U.S. Environmental Protectiocn
Agency’s Financial Assistance Program. Also included is a
review of the factors that would normally be considered by
private banking institutions in consideration of financing
for water and wastewater projects. The following paragraphs
summarize the most important findings from the review,




Department of Agriculture Food Stamp Program

The food stamp program was designed to provide low-
income households the necessary means to purchase nutritiosus
food through regular market channels. The value of the
monthly food stamp allotment is based on three factors: food
costs, income, and family size. The basic guide is that
households should not have to spend more than thirty percent
of their income to purchase a nutritionally adegquate diet,

The federal government provides the total cost of the
food stamps issued to participating households; the states
share with the federal government the cost of administering
the program.

The U.S. Department of Agriculture establishes
eligibility criteria for the program. With some exceptions,
an applicant must provide proof of citizenship, residence,
social security numbers, and evidence of employment or
participation in employment services. An eligible
household’s resources must be less than $2000 ($3000 if a
member is age 60 or over); the following are exempt
resources: cne home and surrounding property, income
producing property, income producing vehicle, vehicles
necessary for employment to the extent that the value does
not exceed $4500, and perscnal effects such as clothing,
househeld goods, etc.

The food stamp program is one of a number of Federal
programs which use poverty income guidelines issued by the
Department of Health and Human Services. Applicants for the
food stamp program must also meet household income criteria
which includes both a gross income test and a net income
test.

Income is defined as total annual cash receipts before
taxes from all sources, including: money wages and salaries
before any deductions; net receipts from nonfarm or farm
self-employment; regular payments from social security,
railroad retirement, unemployment compensation, veterans’
payments, public assistance and training stipends; alimony,
child support, and military family allotments; private
pensions, government employee pensions, and regular
insurance or annuity payments; college scholarships, grants,
and fellowships; and dividends, interest, net rental income,
net royalties, periodic receipts from estates or trusts, and
net gambling or lottery winnings.

Excluded from the definition of income are the
following types of money received: capital gains; any
assets drawn down as withdrawals from a bank, the sale of
property, a house, or a car; and tax refunds, gifts, lcans,
lump-sum inheritances. Also excluded are noncash benefits,
such as the employer-paid portion of health insurance or




other employee fringe benefits, food Oor housing received -
lieu of wages and such Federal noncash benefit programs as
Medicare, Medicaid, food sStamps, school lunches, and *~je-n~

assistance.

The calculations used in determining foocd stamp
eligibility begin with the sum of household members’ incore
from which certain deductions and adjustments are made to
produce Net Food Stamp Income. The amount of food stamps
provided to the household is based on the maximum coupon
allotment less 30% of the household Net Food Stamp Income.
This 30% of income represents the household’s ability to

Pay.

The food stamp allotments are revised annually to
reflect changes in the cost of food. The allotments are
based on the cost of a thrifty food plan, a low cost,
nutritionally adequate model food plan. The thrifty food
plan, is based on the quantity of foods in 15 different food
groups that families with different-age children might be
expected to use to meet the recommended dietary allowances.

Environmental Protection Agency (EPA) Financial Assistance
Program

Unlike the other programs reviewed, the EPA does not
require applicants to the construction grants program to
meet specific eligibility criteria. Rather, the EPA
requires applicants to demonstrate their financial and
management capability to construct, cperate, and maintain a
wastewater treatment system. A written certification by
applicants must show that they have analyzed the costs and
financial impacts of the proposed facilities.

Successful applicants were funded by the EPA at the
level of 75% of project cost from 1972 to 1984; from FY
1984-FY 1990 the funding level was 55%.

Prior to construction, the applicant must determine
whether the community and its residents have the financial
and institutional capability to pay for and manage the
System, In demonstrating that it has the reguired
capability, the applicant must answer five questions among
which is the question about the annual costs per household.
Projects are considered high cost when the total annual cost
per household exceeds $250. Also, when the total annual
cost per household as a percentage of median income is
computed, the following percentages portray high cost
projects:

1.0% if median income is less than $10, 000
1.5% if median income is between $10,000-17,000
1.75% if median income is more than 517,000




The screening system provided by EPA alerts reviewers
to the size of community; this may be seen as a possikle
cause c¢of a high cost system. 1In general, most high cos-
problems occur in smaller towns which have fewer resourcsg,
are less densely populated and consequently are unable tgo
take advantage of econcmies of scale associated with larger
wastewater systems.

Each lcan applicant and its subscriber communities
receiving wastewater treatment services must adopt a User
Charge System in accordance with TWDB Rules and the CWA.
The adopted user charge system must assure that each
recipient of waste treatment services will pay its
proporticnate share of the operation, maintenance, and
replacement (C,M, &R) costs of any wastewater treatment
services provided by the applicant.

Any user charge system establishing a lower rate for
low income residential users must meet all other existing
user charge system requirements including proportionality,
public notice, and hearing. The lower rate must be defined
as a uniform percentage of the user charge rate charged
other residential users; also, the amount of any cost
reductions must be proportionately absorbed by all other
residential users. As a result of establishing a low inccme
residential class, the total revenues for proper operation
and maintenance of the facilities must not be reduced.

The EPA definition of low income residential user is
any residence with a household income below the Federal
poverty level or any residence designated as low income
under State law or regulation. States may establish their
own definition of a low income residential user class.

In summary, the EPA construction grants program was
designed to insure that community residents have the ability
to pay the ongoing costs of a wastewater system before a
subsidy is provided, not as a means of determining the need
for low income groups to be helped. 1In recognition of the
fact that a loan applicant may have several subscriber
communities, of which one or more may include residential
users not meeting the community ability to pay criteria, the
EPA now allows a lower rate to be charged to the low income
users. Special requirements, particularly public notice and
hearing, must be met in order to include reduced rates for
low income residential users in the user charge system.

Farmers Home Administration (FmHA) Water and Waste Disposal
Grants

Of the six government assistance programs reviewed,
this program has the most features in common with the Water




Development Board’s new program. 1In fact, some funding for
water projects in Texas economically distressed areas has
been provided by this program.

Eligible applicants are political subdivisions or
organizations organized on a not-for-profit basis, serving
rural residents (the area must have a population ¢of no more
than 10,000 residents) who are unable to obtain financing
for the proposed project elsewhere (i.e. through commercial
credit at reasonable rates and terms, or from their own
resources) . Household income levels determine funding
eligibility as well as the size of the maximum grant.

A project is not eligible for funding if the service
area is above the poverty line and more than 100% of the
statewide nonmetropolitan Median Household Income.

The purpose of the grants is to reduce user costs to a
reasonable level for farmers, ranchers and rural residents,
in the most financially needy communities. Reasonable user
rate is defined as that which is not less than existing
prevailing rates in communities having similar economic
conditions being served by an established system constructed
at similar costs per user. The initial user rates should
produce enough revenue to provide for all costs of the
facility (i.e. debt service, reserve, operation and
maintenance) . ‘

Three separate methods of analysis are used in
determining the funding level:

A) The funding cannot exceed 75% or 55% of cost depending on
household income.

The "ability to pay" concept used in the first type is
based strictly on a general categorization of income levels:
(1) below the poverty line, and (2) above the poverty line,
but still below the state median income of rural residents.
"Ability to pay" percentages are then multiplied times the
project cost to determine a maximum funding level.

B) The second method results in the level of funding needed
to cover the difference between annual debt service and a
thecretical approximation of the users’ ability to pay.

For a service area with income below the poverty line,
a factor of 0.5% is applied to Median Household Income
(MHI}; for a service area with income above the poverty line
and below the statewide nonmetropclitan MHI, a factor of
1.0% is applied to MHI.

The ability to pay concept used is based on two income
levels (previously determined, to show program eligibility),




each multiplied by a factor which reflects a percentage of
income applicable to utility service expenditurel.

C) If a grant based on (B} does not provide a "reascnable
average user cost", this third method may be used to
increase the funding level to an amcunt greater than (B},
put not more than (A). Although limited in applicability,
rhis method uses the average annual user cost of three
similar systems to determine the average user cost for the
applicant. This comparison may not reduce the average
annual cost to the applicant to "less than existing
prevailing costs in communities served by an established
system, having similar economic conditions”. This
determination of user cost i1s translated into the FmHA grant
by a simple formula.

U.S. Army Corp of Engineers Flood Control Program

The "Flood Control Cost-Sharing Requirements"” establish
an "ability to pay" test, whereby some projects will be cost
shared by the Non-Federal interest? at a lower level than
would otherwise apply. The regulations describe a sequence
of calculations which determines the percentage of a
project’s cost paid by the Federal government, and the
percentage paid by the non-Federal share. The maximum
percentage a local sponsor of a project will pay is 30%
while the minimum is 25%.

The "ability to pay"” test is based on the following
principles:
(1) Since the standard non-Federal cost share is
substantially less than the full cost of a project, the
"ability to pay" test causes reductions in the non-Federal
share only in a limited number of cases of severe economic
hardship;
(2) The test should depend not only on the economic
circumstances within a project area, but also on the
conditions of the state(s) in which a project is located.
The state represents a potential source of assistance tc the
project;
(3) There are benefits of a project (such as a reduced cost
for flood insurance, ¢r even direct income as a result of
the construction of a dam, for example), a pcrtion of which

1 More precisely, the debt service portion of utility expense. The
calculation applies to water or wastewater, not both. The .5% and 1.0%

factors were determined some years age, and are applied nationwide.

2 Language referring to "Federal Share", "non-Federal Share" and
vSrandard Share™ is consistent with the Federal regulations. The latter
term refers to the non-Federal share that would apply to a project
pefore any ability to pay consideration.




should be used by the community to pay for the non-Federal
share;

(4) Project sponsors may be permitted to defer a percentage
of the non-Federal share, since Project benefits are
received over time:

(5) The non-Federal interest may waive the application of
the ability to pay test. If the proiject sponsor does so,
the non-Federal interest is considered to have the ability
to pay the standard cost share.

Also of interest are the following items mentioned
under "general policy" in the regulations: .
{l) any reductions in the level of non-Federal cost sharing
as a result of the ability to pay test will be applied to
construction costs only. Operations maintenance and
rehabilitation responsibilities are unaffected by the
ability to pay test;

(2) the ability to pay test is conducted independently of a
project sponsor’s ability to finance its ultimate share of
proposed project costs. The ability to finance is addressed
in a statement of financial capability, and is much more
narrowly defined than the ability to pay test, which
considers the resource base of the community as a whole; and
{3) the ability to pay test shall not be used to affect
project scope, or to change budgetary priorities among
pProjects competing for scarce Federal funds.

Step one is a benefits test which establishes a
potential reduction in the non-federal share depending on
the extent to which local benefits relative to costs are
less than normal. The results of the benefits test provide
greater Federal assistance to projects with low ratios of
benefits to costs and lesser assistance to projects with
high benefits relative to costs. This result is consistent
with the principle that benefits represent a community
resource that will be available to pay a portion of the non-
Federal share.

Step two, the "income test" provides a measure of the
current economic resources of the project area and the
State(s) in which the project is located. This measure
determines whether a project qualifies for a full reduction
in cost sharing to the Minimum Federal Share or for some
fraction of the reduction in cost sharing.

A formula-based set of calculations is made and the
potential local cost share may or may not be reduced. Such
a fermula solution is an ability to pay test, incorpeorating
both the income test and the benefits test.




Texas Department of Human Services (DHS) Assistance
Programs

The poverty assistance programs administered By the
Texas Department of Human Services are federal programs,
some of which require State matching funds. The programs
reviewed include Nutrition Assistance Services, Aid for
Families with Dependent Children (AFDC), Medicaid, and Home
Energy Assistance Program.

Nutrition Assistance Services

A group of eight federal programs designed to protect the
health and well-being of children, the elderly, low-income
households, and victims ¢f disasters in Texas by providing
nutrition assistance, training, and education make up the
nutrition assistance programs. The programs are 100%
federally funded (with one exception, the Temporary
Emergency Food Assistance Program (TEFAP), which requires
50% matching funds for state administration of the program) .
For example, the National School Lunch Program is available
to all students attending schools where the lunch program is
operating. Lunch is served free to students who are
determined by local school authorities to have household
income levels at or below 130 percent of the level of
federal poverty income guidelines for Texas, adjusted for
household size; if household income is 185% of the poverty
level, a reduced price is available.

In fiscal year 1989, the schools were reimbursed at a
rate of 14 cents general cash assistance for all lunches,
plus an additional 92.25 cents special cash assistance for
each reduced price lunch and 132.25 cents for each free
lunch. The maximum reduced price charged for lunch is 40
cents.

Food Distribution Programs include the Temporary Emergency
Food Assistance Program where nutritious commodities are

distributed to eligible households (household income is less
than 130% of the poverty level or 165% if age 60 or over) or
households who receive AFDC, Food Stamps, Medicaid, or SSI.

Aid to Families with Dependent Children (AFDC)

The purpose of the AFDC program is to provide financial
and medical assistance to needy dependent children and the
parents or relatives with whom they live. In order to be
eligible, the AFDC recipient must include a child deprived
of the support or care of a legal parent, because of the
parent’s death, absence from the home, or physical or mental
incapacity. Payments are for monthly income maintenance and
child care, or, for families with children in emergency
situations, to prevent destitution. AFDC recipients must be
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reviewed and approved every six menths with at least one
face-to-face interview annually. The Department of Human
Services determines the maximum grant amount for each
household size, based on the total of state and federal
matching funds. In order to be eligible, an applicant’s
household income (after deductions are made for work-related
and child-care expenses) may not exceed the budgetary needs
level defined by the Legislature, for the appropriate
household size. The individual grant amount is based on the
difference between the net household income and recognizable
needs.

Eligible applicants cannot have more than $1000 in
resources; however, the following resocurces are exempt: home
and surrounding property, burial plots, up to $1500 cash
value of a prepaid funeral plan, personal possessions, one
vehicle to the extent of $1500 equity. Additional
eligibility requirements include residency (in Texas),
citizenship (U.S. or an alien lawfully admitted for
permanent residence), age (in general, the child must be
under 18 years old), social security number (obtained or
applied for), work registration (unless exempt because
attending school, caring for child or disabled household
member, etc.), and relationship and domicile (the child must
live in the home with a qualified relative).

Medicaid

Medicaid is a federal-state Program that provides
medical care for needy perscns who are over age 65, blind,
disabled, members of families with dependent children,
qualified children and pregnant women, and qualified
Medicare beneficiaries.

Federal standards require states to provide Medicaid to
all persons receiving benefits from the following programs:
AFDC and Supplemental Security Income (a public assistance
program for the blind, aged and disabled, administered by
the Social Security Administration). Also, some states,
including Texas, have extended coverage to persons called
"medically indigent": unable to pay large medical expenses
but able to provide for their daily needs. Cften, these are
persons whose monthly income falls within the income limits
specified for eligibility because of the payment of ongoing
medical expenses.

Home Energy Assistance Proqram

Payments are made directly to an eligible low-income
household, or, on behalf of the hcusehold, to an energy
supplier to assist in meeting the cost of home energy.
Eligible households are those with income which does not
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exceed the greater of 150 percent of the poverty level zr 5Q
percent of the State median income, or households wirh
recipients of AFDC, SSI, Food Stamps or certain income-
tested veterans’ benefits,

Housing and Urban Development Rental Assistance Programs

The major active, assisted housing programs funded by
the Department of Housing and Urban Development (HUD) are
the Section 8 certificate and voucher programs, and the
Public Housing program. This review focuses on the Section
8 program. The eligibility of families and persons wishing
to participate in housing programs is determined by income
limits established by the HUD Secretary. The following
discussion first focuses on the methedology used in
calculating income limits and the definitions of income, and
then on the method of determining the amount of assistance
provided. In general, the concept of ability to pay is
based on 30% of income: if 30% of a family’s income is
insufficient to obtain decent, safe and sanitary rental
housing, a subsidy may be provided to meet the difference.

An eligible program applicant is an authorized Public
Housing Agency (any State, county, municipality or other
governmental entity or public body which is authorized to
engage in the development or operation of housing for low-

income families). The local HUD Field Office Manager makes
final decisions as to which Public Housing Agencies will be
funded. Housing assistance payments are made to

participating property owners {on behalf of eligible
tenants) generally for 12 months and may be renewed for up
to 180 months.

nonmetropolitan county in the United States and its
territories. They are based on the Department’s estimates
of median family income, with adjustments for areas which
have unusually high or low income to housing cost
relationships. The first category, "very low-income
families", is defined as families whose incomes do not
exceed 50 percent of the median family income for the area.
The second category , "lower income families", ig defined as
families whose incomes do not exceed 80 percent of the
median family income for the area, and is used primarily as
the basis for exceptions to the first category.

Median family income estimates are based on decennial
Census data updated with Bureau of the Census P-§0 income
data and Department of Commerce County Business Patterns
employment and earnings data. In order to minimize year-to-
vear fluctuations, income limits are maintained at the
previous year’s levels for areas where they would decrease




if based solely on the most current data. Also, annual
increases are capped at ten percent.

HUD analyzes the existing Fair Market Rate of units
appropriate for a family of four relative to income levels
in determining the necessity of adjustments for areas with
unusually high or low housing-cost-to-income relationships.

For purposes of determining beneficiary eligibility,
annual income is defined as the anticipated income from all
sources received by the family head and spouse, and by each
additional family member (excluding children under the age
of eighteen years). Income includes: wages and salaries
(before payroll deductions); tips, commissions; net income
from operation of a business or profession; interest,
dividends, and other net income from real or personal
property; payments from social security, annuities,
retirement funds, or pensions; unemployment and disability
compensation; welfare assistance; and alimony and child
support. Adjusted income is calculated by deducting $480
for each dependent, and $400 for any elderly family.

In the Section 8 program the family must select a
housing unit that meets HUD housing quality standards and is
within the rental price guidelines. The family’s tenant
payment i1s calculated as the highest of: 30 percent of
monthly adjusted income, or 10 percent of monthly income.

If a family’s initial lease was effective before August 1,
1982, the effective percentage is not 30 percent, but ranges
from 26 to 30 percent. In the special case where a family
receives welfare assistance, a portion of which is
designated to meet the family’s housing costs, the monthly
portion designated for housing becomes the family’s tenant
payment. The tenant payment is the family’s obligation to
the property owner; the difference between this amount and
the contract rent is paid by the Public Housing Agency to
the property owner.

The Role of Income Among the Six Government Programs

The most important common denominator of determinants
of ability to pay among the six programs reviewed here is
income. The definition of income among the programs varies,
however; especially when exclusions are taken into account.
Table 1 summarizes the income definitions and exlusions of
the six programs.
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TABLE 1. INCOME DEFINITIONS FOR SIX GOVERNMENT PROGRAMS
Program/Standard Primary Definition Major Exclusions Allowed
for Eligibility of Income
Food Stamp Program
Poverty Level Income Total Cash Receipts Capital Gains

to family Assets Drawn Down
e.g. Sale of Home
Noncash Benefits
Loans, Gifts, Inheritances
DHS Assistance Programs
Poverty Level Income (School Total Cash Receipts (See under Food Stamps)
Lunch Program, HEAP) to Family
HUD Rental Assistance
Limits Based on Median Census Bureau, 7 types:
Family Income Wage or Salary Income Money from Sale of Property
Nonfarm Self-Employment Inc. In-Kind Income: Food Stamps
Farm Self-Employment Inc. Withdrawals of Bank Deposits
Interest, Dividends, Net Rentals Money Bomowed
Social Security Income Tax Refunds
Public Assistance Income Gifts, Inheritances, Lump-
All other Income Sum Receipts
FmHA Water and Waste
Disposal Grants
80% of State Median Census Bureau (see Income (See under HUD)

Households Inc. or Poverty
Level Income
(see Food Stamp Program)

Army Corp Flood Control
Program

U.S. Average per Capita
Income

EPA Wastewater Assistance

Grants
Poverty Level Income

Types under HUD) for
Household Members Age 15
or Over

Bureau of Economic Analysis:
Eamings

Personal Interest Income
Rental Income

Dividends

Transfer Payments

Personal Interest Income
Total Cash Receipis to
Family

Social Security Income
(Note: Includes Transfer
Payments)

(See under Food Stamps)



Private Banking Institutions

As an alternative to the issuance of public debt and
assistance from various state and federal agencies for water
and waste water projects, a supplier of such services has
the alternative of financing through borrowing from privatre
banks or savings and loan institutions. Private lending
institutions make their own judgments about the ability to
pay in deciding whether to make loans for projects. Such
determination, however, is akin to the EPA criteria
discussed earlier in that a private banking institution
wants evidence of ability to Pa&Y as a means of determining
the cash flow basis for loan repayment and if found
deficient, the loan will not be made. The bank wants to
determine that the project is fiscally sound before
extending credit, rather than finding that there is limited
ability to pay and a subsidy is needed.

Chief among the information requirements for a bank
loan is the investment cost of the project, operation and
maintenance costs over the life of the project, and revenue
expectations. These are the basic data for a pro forma cash
flow analysis required by the bank to be furnished by the
loan applicant. For purposes of the current study, the
relevant question is that of measures and uses of ability to
pay on the part of the customers of the water or waste water
supplier. The bank is interested in (1) projected number of
hookups to the system, (2) the upfront fixed hook up fee
that will be collected, and (3) projected use rates (water
sales) over the life of the project. 1Included in the pro
forma analysis is the collection rate; i.e., the ratio of
payments to billings for services rendered. The bank will
want convincing evidence of revenue flow to support the
project before a loan is extended. The interest rate on the
loan will reflect the degree of risk the bank believes is
associated with the project and the overall viability of the
supplier.

As a general matter, the bank wants to see a "times
coverage" factor sufficient to convince the bank that the
project is fiscally sound before a loan is extended. Times
Coverage is the ratio of net income after 0O&M exXpenses and
taxes, to debt service requirements. A times coverage
factor of 1.2 or greater is typically required by bonding
houses in the process of backing public bonds. Private
banks will need to have similar evidence to consider a loan
favorably.
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B. Recommended Definition of Ability to Pay

Several factors need to be coensidered in thne adoption
of a workable definition of ability to pay for Purpcses of
implementing SB 2. First, the definitien ought to recognize
that the method of implementaticn of the program is through
the suppliers of water and wastewater services - financial

by suppliers who receive Board financial assistance. Such a
mechanism is implicit in SB 2 and in the existing Board
programs. Therefore, the definition of ability to pay
should be designed to use community level data since SB 2
places the initiative for assistance with potential
suppliers to the various (economically distressed)
communities; the definition of ability to pay will be
implemented at the community level, not at an individual or
household level.

Second, the conceptual idea of ability to pay for water
and wastewater carries with it the notion that some portion
of money available for current expenditure should be
declared available for the purchase of water and wastewater
services. Since current expenditures of individuals (and
communities) are made out of current income, borrowing or
dissaving, the definition of ability to pay needs to
consider both income and wealth positions of the communities
Co be served by the program.

Third, the practical matters of administrative burden
on the Board and out-of-pocket cost of information gathering
by the applicant need to be considered in the adoption of a

program. This includes the consideration of the
availability of current information from standard sources
and the cost of primary data collection. Data from a random
sample of households living in the eligible counties derived
from U.S. Bureau of the Census public use sample, community
data collected by applicants and rate structure information
from the would-be suppliers will be sufficient for the task.

The above three considerations have been taken into
account, along with information from the study of the
problems and experiences of other programs, the examination
of the availability of data and the cost of data collectioen.
The following definition of ability to pay is reccommended:

Ability to Pay for water or waste water services of a
particular economically distressed community means the
number of househclids times the average monthly dollar amount
per household that is typically spent on water or waste
water services by the household of the same average (1)
annual household income, (2) number of persons per
household, (3) market value of the resident’s dwelling and
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(4) price of water or waste water. Annual household income
means inccome from wages and salaries, self-employment
income, interest, dividends, rents, social security income
and public assistance income. The other factors are self
explanatory, although the procedures for determining them
are not. Such procedures will be discussed in Chapter 4.

The calculation of ability to pay in a particular case
will be completed by the Water Development Board using the
mathmatical formula and statistical estimates of parameters
for the formula, detailed in Chapter 3. An applicant will
gather certain community data and a cost estimate for
serving a community with water or waste water and submit a
request for assistance to the WDB as specified in Chapter 4.
The difference between ability to pay and cost of service
under the current rate structure of the applicant will be
used by the WDB, along with other consideratories, to
determine the size and structure of financial assistance to
be provided under the program. An example is discussed in
Chapter 5.
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CHAPTER 3. ESTIMATION OF ABILITY TO PAY

SB 2 requires that ability to pay be based on the
purchases of comparable services by people in similar
circumstances, meaning among other things, that the
determination of ability to pPay must be empirically based
rather than being Strictly theoretical or arbitrary. The
comparability requirement calls for some interpretations
before the concept can be made coperational. To become
operational, choices of technique and data sources must be
made. Finally, judgements have to be made concerning the
reliability of analytical results of data and mathematical
models. This chapter deals with these topics and summarizes
the empirical findings of the estimates of ability to pay.

A. SB 2 Requirements

The requirement that ability to pay be based on " a
comparison of what other families of similar income who are
similarly situated pay for comparable service” dictates that
a market based empirical method be employed. The statute
also implies that in carrying out such an analysis, the rate
Structure under which the existing purchases are made by
such comparables be considered in defining how services will
be priced to economically distressed residents. The further
implication of SB 2 is that the WDB will use the existing
procedures of its water assistance programs to implement the
program; i.e., the Board will Pay part or all of the
difference between the economically distressed communities”’
ability to pay and the cost of service through the provision
of grants and loans to qualifying suppliers.

B. Interpretations of SB 2: Definitions

SB 2 is not specific about the details of the means of
determining ability to pay or the exact procedures for its
implementation; considerable latitude is given the Board in
making such decisions. The statute provides general pelicy
and concepts. For purposes of carrying out the analysis of
ability to pay the approach was to define key variables and
to rely on scientific pProcedures of hypothesis testing to
develop a mathematical model of the relationship between the
purchases of water and waste water, income and other
variables for recommendation tc the Board. Concerning
recommendations for procedures to implement the program, the
Beoard staff is much more knowledgable than Southwest
Econometrics, Inc. about the strengths and weaknesses of
various approaches. Therefore, we have only addressed the
conceptual approach to implementation (discussed in the next
chapter) leaving the practical considerations aside.
Specifically, the definitions used for the analysis of
ability to pay are:
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Comparable Families--the U.S.Census and utility data
upon which we have relied use a "household" definition which
means that some units may contain unrelated individuals; for
our purposes, households are the unit of observation and
considered adequate for purposes of SB 2 when it uses the
term "family". Data for all of the counties now eligible
for the program (30 in all) were used in the analysis and
therefore, "similarly situated” is satisfied geographically
and the analytical process itself determines whether
counties should be grouped intoc more homogeneous groupings.

Income--SB 2 speaks of comparable families of
comparable income and implies similar socio-economic status;
it does not define income nor specify which if any other
measures of economic condition should be considered. Income
is defined here as used by the U.S. Census for purposes of
developing the analytical model for estimating the ability
to pay.

Other Variables--The joint use of the terms "income and
"similarly situated” imply that other indicators of economic
status should be considered in the definition of ability to
pay. Therefore, we have examined the use of a measure of
wealth that may be most appropriate to the problem, namely
the market value of the owned residence. The market value
of the owned residence is recommended to represent wealth
position so that "comparable" means the same income and
wealth class. It is also implicit in notion of comparable
that the size of the consuming unit (family) be considered.
Therefore, the model developed below uses household as
another variable needed for comparability. The definition
used is number of persons per household as defined by the
U.S. Bureau of the Census. The other, and most significant
variable needed for comparability is the price of water or
waste water services. The water price used in the analysis
is the weighted average monthly price of water purchased by
households in the sample. Waste water service prices are
defined as the average monthly bill for waste water paid for
by households in the sample.

C. Methodology for Estimating Ability to Pay

The methodology for estimating ability to pay for water
and wastewater services on the part of residents of
economically distressed communities was developed as a
three-part procedure. First, traditional economic theory of
consumer behavior was consulted in order to specify a model
for the current purpose. Second, standard statistical
procedures were employed to provide information about the
reliability of estimated model parameters. Third, the
availability of data was a practical constraint on the
analysis.
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The Model of Ability to Pay

Economic theory of consumer behavior tells us that
rational economic choices by consumers who are free to
choose means that consumers will allocate their current
income between expenditures and savings, and that
expenditures will be allocated among the goods available to
them in a way that tends to maximize their satisfacticn from
consumption. It may of coarse be quite ratiocnal for
consumers to spend more than their current income at times
through dissaving from barrowing. The general model of a
consumers water consumption might be formulated as follows:

Q=f (Pw/Pl....Pn,I) (1)

where: Q = the quantity of water consumed
Pw = the price of water
Pl...Pn = prices of all other goods
I = income

As a practical matter the estimation of such a model is
next to impossible and might be formulated without
consideration of all prices but rather only prices for major
groups of commodities. 1In fact, empirically estimated
models of water demand have typically ignored all but the
price of water, income and household size under various
model formulations. The model recommended in this study is
expressed as the quantity of water consumed as a function of
average price, household income, number of persons per
household and housing value. That is;

Q = f (AP, HI, NP, HV) (2)

where: Q =annual quantity of water consumed
AP=annual average price of water
HI=annual household income
NP=number of persons per household
HV=market value of owned residence

Tre second part of the model explains monthly waste
water expenditures as a function of monthly water
consumption

MWWC = g(q) (3)

where: MWWC = monthly waste water cost the ith
month
g = monthly quantity of water consumed

In order to make the model as simple as possible, the

possibility of expressing the model as simply the share of
household income spent on water and wastewater as a function
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of household size and value of the owned residence and the
price of water was also tested; i.e.

YCW/I=g (NP, HV, PW) (4)
where:
YCW=yearly cost of water
I=household income
NP=number of persons per household
HV=market value of the house
PW=price of water

The equation form (2) turned out to have the best
statistical properties. Regardless of the specific form of
the model specified, an empirically estimated relationship
between the quantity of water consumed, the price of water,
income, family size, and wealth (housing value) will provide
the information needed for estimating ability to pay by
residents of an economically distressed area. Once the
relationship is estimated, one can determine an expected
annual expenditure for water, given information about family
size, income, wealth (housing value) and price. Since waste
water services are usually provided at a price that is
related to water consumption, monthly waste water costs can
be estimated as a function of water consumption.

Data Sources

One economic translation of ability to pay is that we
should be able to read the various prices a consumer is
willing to pay for various gquantities of water off of a
consumer’s demand function. We would therefore like to be
able to estimate a functional equivalent of a demand
function that includes family size, housing value, income
level and the price of water per unit of time. The data
required to be able to estimate such functions and the need
to restrict the sample data to conditions comparable tc that
of economically distressed areas, dictates that micro level
data be used. 1In fact, the estimation of such functions by
statistical methods for this problem dictates that census
and other secondary data be developed since primary data
collection is not practical within the time and budget
limitations imposed in this study. Such a data base is
available from the 1980 U.S. Census, 5% Public Use Sample
which includes housing value by class of housing, housing
classified by sewered or non-sewered water and waste water
service, household income, persons per household, number of
bathrooms (among other housing statistics), and yearly cost
of water,

The Census 5% Public Use Sample provides complete
survey answers by individuals for 5% of the households
answering the survey. The 5% sample information is
available for groups of counties and/or subcounty areas
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where the aggregate population is equal to or greater than
100,000 people. The county groupings included in the dara
used for analysis are groups 31 through 38, 43, 8, 9 and 53
shown in Figure 1. The answers to questions concerning
number of persons in the household, household income, annual
cost of water and whether the household is connected to
public water and waste water make up the Census contribution
to the data base. The details of the data preparation and a
ccpy of the questionnaire section used by the Census are
contained in Appendix A and C, respectively.

The yearly cost of water reported in the Census was
disaggregated into water and waste water, and the resulting
water cost was disaggregated into an annual average price
and an annual quantity of water consumed. This
disaggregation was accomplished by distributing the wvariable
cost of water and waste water over the months of the year
based on utility data, and then subtracting the monthly cost
of waste water from the monthly cost ¢of water and waste
water. Then the remaining water cost was disaggregated by
imposing a monthly distribution of water consumption
(derived from the utility data) and using the rate structure
to calculate the monthly average pPrice and quantity, from
which a weighted average price and annual total consumption
was calculated (see Appendix A for a full description of
data base construction).

The other principal data source is from information
provided by the major water utilities operating in the
qualifying counties. Information was received on rate
structures and billing data for selected low income sections
of the utilities’ service area. This information allowed us
to determine whether the dollars spent on water and waste
water has been stable since the Census data was collected in
1980, and to be able to calculate the quantity of water
consumed, average and marginal price and the annual
expenditure on waste water services, from the Census
reported annual cost of water.

A third set of data was used in the analysis for
determining the extent to which water and waste water
consumption patterns are stable over time. These sources
are the U.S. Labor Department’s Annual Consumer Survey which
provides data on consumer expenditures (including water and
wastewater) and income by income class for selected MSAs in
the country and the National Income Accounts for the U.S.
which provides national estimates of water and waste water
expenditures. Houston and Dallas-Ft.Worth are included in
the Consumer survey data, which provides a regional check on
the validity of the Census data and the results of our
analysis.

Specifically, four water utilities serving the maijor
population centers along the border were selected and asked
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to provide -monthly billing data for twelve months in 1979
and 1989, and a summary of their rate structure that applied
CO these two periocds. The utility was asked to send billing

which constitutes the low income end of the economic
Spectrum. El Paso, Sharyland WSC {(serving the Mission
area), Laredo and Brownsville supplied such data.

Empirical Estimation Procedures

Regression analysis was used Lo estimate parameters of
the relationship between the alternate dependent variable
(Q) and (YCW/I) and the various hypothesized explanatory
variables, namely number of persons per household, housing
values, household income and the price of water. The
analytical package employed was the widely used micro/macro
computer analysis package known as SAS.

D. Results of Statistical Analysis

The means of the share of income spent on water and
waste water for each of the county groups in the border area
in comparison with that for Dallas/Fort Worth and Houston
are shown in Table 2.

The border region’s share of income spent on water and
waste water falls generally in the range of 0.848% to 1.491%
depending on location, price, family size, housing value and
income, Overall, the share of income spent is meore like
that for Dallas-Fort Worth than for Houston, although
individual household variation ranges from 0.50% to 6.0% in
the Border area.

As a general matter the statistical analysis of the
1980 Census data shows that the quantity of water consumed
is dependent on (1) price, (2) household income, (3) housing
value (wealth), and (4) the number of persons per household.
The quantity of water consumed and the expenditures for
water and waste water are significantly different amoeng
eight geographical areas defined by county groupings or
parts of counties identified in the 5% Public Use Sample
(Table 2). As a general matter, however, it is clear that
price matters since the higher consumption areas are the
areas with the lowest average price and vice versa.

The equation form with the strongest overall

statistical results and best behavioral qualities is the
mixed log/log/linear form:
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TABLE 2. COMPARISON OF SHARES OF INCOME SPENT ON
WATER AND WASTE WATER SERVICES (1979)"

Area Persons per Incomeper Share of Income Quantity Weighted
Household  Household Spenton Water&  of Water Average
(av. no.) (1979%) Waste Water (%) Consumed Price
(GPCD) ($/CCF)
1. Border (Average)* " 3.56 20,964 0.936 163 0.545
2. Census Area"
Pecos 3.07 19,500 0.978 191 0.577
El Paso 3.52 22,868 0.860 252 0.375
Zavala 3.63 17,336 0.852 129 0.654
Webb 4.06 20,227 1.059 113 0.405
Urban Hidalgo 4.01 22,364 1.015 80 0.920
Rural Hidalgo 4.59 14,205 1.543 65 0.930
Cameron 3.82 21,101 0.697 79 0.827
Frio 2.96 17,519 0.946 170 0.544
Duval 3.35 21,399 1.018 141 0.404
3. Dallas/Ft. Worth  2.80 26,681 0.712 N/A N/A
4. Houston 2.80 22,662 0.432 N/A N/A

* .
Note: The summary data for the Border areas are averages for households reporting that they
own their home and use both public water and waste water services.

** See Appendix Table B for complete listing of county areas included in each Census area.

Sources: Data for Border areas is from the 1980 Census, 5% Public Use Sample; Dallas/Ft.
Worth and Houston data from the U.S. Department of Labor, Consumer Survey for 1979.
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Equation form: LnQ = a + bLnHI + cLnHV + dAP + eLnNP (5)

where: a = intercept
b = parameter for household income
C = parameter for housing value
d = parameter for price
€ = parameter for number of persons
per household
LnHI = log of household income
LnHV = log of housing value
AP = weighted average price
LoNP = log of number of perscns per
household

Log/log and log/linear and linear equation forms were also
tested and proved to fit the data reasonably well. 1In fact,
the log/log form produces slightly superior statistical
qualities but will not produce reasonable results at the
extreme ends of the price range. The recommended equation
for calculating ability to pay is listed below as Equation
(6) . The summary statistics and alternate equation forms
can be found in Appendix D.

LnQ = a + 0.011122 LnHI + 0.086822 LnHV - 1.015991 AP +
0.138794 LnNP (6)
where: a 4.537816 for county group Laredo
4.629708 for county group McAllen
4.702909 for county group Zavala
4,633962 for county group Hidalgo
4,.971403 for county group Pecos
4.671791 for county group Frio
5.197409 for county group El Paso
4.410734 for county group Camercn

The equation for each county group is shown graphically
in Figure 2, as are the 1979 average quantities of water
consumed per person per day. El Paso has the highest use
rate and the lowest price of water. Cameron has the lowest
consumption and near the highest price for the average of
the county groups.

Given equation (6) and values for average household
income, hcusing value and persons per household, and a rate
structure we can solve for the monthly quantity of water
consumed, and thus the monthly cost of water for any
community in the qualifying counties by first identifying in
which county group the community is located. That is, by
use of equation (6) an applicant for financial services
could derive the annual ability to pay for water for an
average household in the community in question. Once the
per household water consumed estimate has been made, a
monthly waste water cost is calculated as a function of the
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quantity of water used. The waste water COsSts per average
month by range of water consumption per average month for
each of the eight county dgroups are shown in Table 3. By
multiplying the average household water and waste water
estimate by the number ¢of households, the annual expected
revenue flow (ability to ray) from the community can be
determined. Given the COSt of delivering water and the
ability to pay, one can then determine an amount of a
monthly subsidy equivalent required from the WDB financial
assistance Program in order to cover the cost of service3d

E. Test of Stability over Time

Since the Primary data source used to estimate the
functional relationships summarized in the previous section
was the 1980 Census, there is a need to determine whether
the relationships are stable over time. we need to know if
the 1980 based estimates can be used with confidence in 1990
and over the next few years.

In order to answer the Stability question, several
information Sources were used. First, the four utilities
that provided data were asked to gather information for 1979
(for comparability with the Census data) and 1989 for

Fort Worth, and Houston were calculated from the Consumer
Survey for the years 1980 and 1987 (the latest year
available). Third, the U.s. National Income Accounts were
used to calculate the share of income spent for water and
waste water by U.S. consumers for selected years since 19790.

Table 4 summarizes three measures of share of income
Spent on water and waste water services in Dallas, Houston
and the U.S., for several years since 1980, The current
nationwide average is 0.52% of personal disposable income,
up from 0.43% in 1980. Houston area residents pay a
slightly higher than national average share of income with
1987 levels at 0.66%, Dallas residents pay considerable
higher than national average shares with the 1987 share
Standing at 0.93%. In al}l three cases there is 3 slight
rise in share from 1980 to 1987, amounting to about 0.1%.

Table 5 summarizes the shares of income spent on water
and waste water for the four low income Subareas of selected
utilities along the Texas/Mexico border. Alsc shown are the

3 Note: Equation 6 is in terms of 19795 so that the ability to pay
calculations based on the eéquation will also be in terms of 1979S. For
use during 1989 one will need to multiply by the consumer price index
ratio with 1979 as the base. The ratio is Currently 1.56; i.e. consumer
prices have risen by 56% since 1979,
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gallons per capita per day of water use, household inccomes
and number of persons per household. The per capita use
data suggests that water consumption is stable to slightly
rising over the period. Trends in national data (Table 4)
also confirm that water consumption (withdrawals) is Stabie
to slightly rising.  According to the U.S. Geological
Survey® withdrawals for residential and commercial use have

risen from 166 gpcd in 1970, to 168 in 1875, 183 in 1980 and
189 in 1985.

The shares of income spent on water and waste water by
residents in the four low income areas have risen since
1979, as is true for Dallas, Houston and the nation. The
share has risen by 0.33% in El Paso, Zone 4 since 1979;
0.10% in Laredo; and 0.46% in the Brownsville low income
area. The increase in share of income spent on water and
waste water in the four low income areas has risen more than
is true for the nation or Dallas and Houston principally
because real incomes have declined. Table 5 shows that the
real (19798) dollars spent has been stable but the shares
have been rising.

The matter of expenditures for water and waste water
per household in the four areas is instructive (Table 5).
After adjusting for inflation, the real cost of water is
stable to declining at the consumption levels of the four
low income areas studied. This is true even though the rate
structures applicable to the small areas identified in Table
> have been changing. The rate structures for 1979 and 1989
for the four comparison areas are shown in Table 6.

Given the complexity of the various rate structures
shown in Table 6, it is not easy to generalize, but the
price for the first increment of consumption, usually 3,000
gallons per month, has not increased as much as inflation in
either El Paso or Mission (Sharyland). The blocks of
consumption at the margin of 12,000 to 15,000 gallons have
increased faster than inflation in El Paso, but slower than
inflation in Mission. Overall, the average real price for
water for the four low income areas studied has stayed about
constant in El Paso and Laredo, has decreased in Mission and
has increased modestly in Brownsville.

The most important observation from examination of the
four selected areas set forth in Table 5 is that the number
of persons per household, household incomes and housing
values are quite similar among the areas and relatively

4 u.s. Geological Survey, Estimated Use of Water in the United States

in 1985, Circular 1005, and previous quingeunnial issues. Note: the
term "consumption”™ used throughout this report means the quantity of
water billed to the customer by the utility and should not be confused
with the term "consumption use" as used in the water conservation
literature.
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stable over the ten year period. The share of income spent
on water and waste water reflects a difference in per capita
consumption levels, persons per household and the price of
water. In large part, however, the varying shares of inccre
spent on water is a direct reflection of the price of water
charged by the utility serving the area. Expenditures on
waste water are tied directly to water use and the price of
waste water. This fact (the dominance of per capita
consumption and price) is borne out in the regression
analysis summarized in the previous section. The most
important determinant of the money spent on water and waste
water is the price, followed by the geographical region in
which the consumer is located. This means that a criterium
of ability to pay based on "what is currently being paid by
households in similar circumstances" will be ceonsiderably
influenced by the cost of service of the utility now
supplying comparison communities.

The model estimated in the previous section (Equation
6) when evaluated at the average values of persons per
household, income, housing values and average prices shown
in Table 5, produces an estimate of water consumption. The
equations and observed values for each of the four low
income areas are shown in Figure 3. The model produces
quite accurate results for the Laredo and Brownsville areas
while somewhat overpredicting water consumption in El1 Paso
and underpredicting in Sharyland. The predicted and actual
yearly cost of water and waste water for the four small
areas are also shown in Figure 3 and illustrate the
reasonableness the model for ability to pay proposes.
Overall, the model should produce gquite reasonable ability
to pay results for a wide range of communities throughout
the Border area.
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CHAPTER 4. IMPLEMENTATION OF ABILITY TO PAY PROCEDURES

Implementation of ability to pay criteria regquires thar
community level information be gathered by the applicant,
including the development of an engineering design plan.
Implementation also requires integration of the criteria
into the rules of the WD=.

A. Burden of the Applicant

The statistical results of the analysis of the 1980
Census data and the resulting regression medel provide a
straightforward means of implementing a financial assistance
program based on ability to pay. Equation (6) allows us to
calculate an ability to pay estimate for water services,
given information about the new community to be served.
Specifically, the applicant for financial assistance (a
utility) will submit estimates of average household
conditions in the community including (1) household income,
{2) housing value, (3) number of persons per household and
(4) the average annual price of water on his (the utility’s)
system for the norm of 100 gallons per capita per day. The
average price will be calculated by using the utilities’
rate structure and the average of 100 gpcd distributed over
the year according to the following distribution:

Monthly Distribution of Water Consumption (%)

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec
5.5 5.5 6.5 7.5 10.5 11.5 12.5 10.5 7.5 7.5 7.5 7.5

The suggested procedure for obtaining information on
the community to be served by the applicant is to use
personal interview techniques in a random samplie of
households in the community, supplemented by tax appraisal
district data on housing values. The personal interviews
will need to be door-to-door since telephones may not be
present in many cases. The interview will be very simple
since questions will be needed only for (1) number of
persons per household, (2) household income and (3) market
value of the house. The weighted average price of water
will be calculated by the applicant based on a range of
normal water consumption levels (e.g. 100 gpcd) and the
utilities’ own rate structure. The tax appraisal district
will constitute a second source of property value estimates,
and the WDB may require some appraisal work. The questions
on household income will need to be structured so that the
definition of income is correctly documented to include
wages and salaries, rental income, interest and dividends,
profits and state and federal transfer payments (Census
definition).
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'CHAPTER 5. CAMERON PARK 1: AN EXAMPLE

A residential housing development on the norrtheast
fringe of Brownsville was selected as an example for
application of the ability to Pay methodology developed in
this study. The data for water and Waste water costs and

Grande Valley", January 1387 (referred to hereafter as TCB

Study). Cameron Park 1 contained 500 housing units in 1986
and had an estimated population of 2250, or 4.5 persons per
household. The 198¢ housing density was 5.9 units rer acre,

household. One of the utilities that currently supplies
water to the Cameron Park 1l area is Military Highway wWsc
(MHWSC) .

lines to serve the the existing community, Assuming a

typical capital cost of $2,500 per housing unit for el
densities in the range of 5.9 units per acre, the water a LTt
Supply investment cost is estimated to be $1,250,000. o

TCB study referenced above puts the unit capital cost of T
: ‘ . , VEARAY
serving Cameron county colonias at $5, 311 per housing unit. "

The total capital cost of serving the existing 500 units i
With waste water services would be $2,655,500.

In summary, the capital investment cost of providing
water and waste water service to the existing housing units
is approximately $3, 905, 500.

for waste water service to Colonias in Cameren county would ok
be ¢n the order of $19/month. Assuming an Ooperating cost of

$1.00 per 1000 gallons for the water supply system, the e
menthly operating cost for water would amount to < r
approximately $13.50 Per month per unit for water [ (100 gpcd

X 4.5 x 365/1000 x $1.00)/12]. The estimated capital and

Operating cost estimates for Cameron Park 1 are $33.66 for
water and $61.40 for waste water.,

The monthly cost €xpected to be incurred by MHWSC is
$95.06 per unit (Table 7). Therefore, the total annual cost
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of serving Cameron Park with waste water and water sSupply
service will be $570, 360.

The other information needed for the analysis is the
set of independent variables for solving equation (§) in
order to calculate ability to pay. The rough estimates are

as follows: ":f:;)
A

Variable Value ! "';UG;:;_/-
o~ 2.
NP 4.5 - . J;f'f. ™~
HV (1879 gy $7,230 ;J»‘ -
HI (1979 §) -~ $5,513 R
APw (1979 $)/1000 gal $1.106
(1879 ) /ccF $0.827 .

The number of Persons per household (NP) is taken from
the TCB study; the housing value (HV) is from the Cameron
county appraisal district; household income is from survey
results of a local group which estimated 1989 income at
$8, 600 per household (converting to 1979, the household

income is $5,513). Solving equation (6) we get a 1979s

ability to pay estimate of $6.60 per month for water, and, .

using Table 3 for Census region "Cameron” for the 50 to 99 NJ**
gpcd use range, we obtain a waste water ability to pay of ,uJ““ﬂ
$7.51 per month. Taken together the water and waste water f‘jbe‘“'
ability to pay is $14.11 Per month in 13879$ or $22.01 ip. e O,Eﬂti;'
1989% which is $264.14 annually per household. . The ,f& - e
difference between ability to Pay revenue and costs are S

shown in Table 7 (last column) and the net present value of
the difference is $4.539 million.

This particular example shows that the subsidy needed
to make the project feasible for the utility exceedes the
capital cost of the pProject ($4.539 compared to $3.905
million), meaning that some of the subsidy might have to be
translated into cost sharing on operating cost, As a
general matter, however, it is €xXpected that the required

subsidy will be less than the total investment cost of the
Project,
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APPENDIX A: DATA SOURCES AND CONVERSIONS



DATA SOURCES AND CONVERSIONS

This appendix will cover the sources of the data used
in this study, the selection of variables and the data

SOURCES OF DATA

A household water demand model designed to predict
water demand for households at the micro level was developed

Several utilities weére contacted in order to have
actual water billing data by household against which to

over time and the soundness of using 1980 Census data to
model water use in 1989, Of the numerous utilities
contacted, several pProved cooperative in providing SEI with
billing data by household, from which the actual billing
experiences was determined. The utilities were regquested to
select areas that weére comparable to economically distressed
areas for this study’s purposes. Additionally, this data
was examined to determine how water consumption varied by
month. Household level data was obtained from the
Brownsville municipal utility (PUB), the Sharyland water
Supply Corporation (serving rural Hidalgo county) and the EI
Paso municipal utility. Laredo and El Paso provided summary
statistics for their entire cities. In order to obtain
current measures of the independent demographic variables in
our model for the small areas Cameron Park, El Paso Zone 4,
and several other areas were examined. National Decision
Systems of Encinitas, California provided estimates of
housing values, household income, and household size for
13989,

In order to calculate consumption and average price
data from the Census Yearly cost of water measure rate
Structure information was needed. Such rate Structures were
obtained from the utilities mentioned above and Municipal

For comparative purposes, we collected data for water
expenditures in Houston and Dallas (the only Texas cities




reported) from the Consumer Expenditures Survey of the
Bureau of Labor Statistics.

DATA TRANSFORMATIONS

Defining the Data Set

As a first step in data analysis all household
observations that reported no yearly cost of water were
eliminated. 1In an attempt to construct a data set that

those households reporting that they lived in single family
owner occupied housing units with public water and
wastewater service. As explained in the text, our task is
to estimate how much water and waste water service the
inhabitants of economically distressed areas would consume
if it were available based on what families in similar
Circumstances actually consume. Outliers were also
eliminated where there was an incongruity between housing
values and household incomes in a two step process. First,
we assigned the entire data set to a poverty class level of
either 1, 2, 3, or 4. These categories were established as
multiples of the poverty level. Thus, those respondents at
or below the poverty level by Census definitions were
assigned a poverty category of 1. Those respondents whose
household size (number of persons) and income level placed
them above the Census definition of the poverty level but
below twice the poverty level we assigned a value of 2. A
similar process assigned the category 3. All households
whose income and household Size placed them above three
times the poverty level we assigned the categorical value of
4. The second step in the process was to determine the 5Sth
and 95th percentile household value for each poverty class
in each county group. All observations outside these bounds
were eliminated. Thus, any household in the lowest income
category but residing in an house valued at the upper end
was removed from the data set. We further eliminated all
households in the highest housing value class ($200,000 and
Up). A printout of the percentile breaks by county group
and income class is attached (Exhibit Al).

The final data set for the 12 Census county groups from
which we made our estimations then contained approximately
10,000 observations. Census 5% samples are drawn from areas
no smaller than 100,000 people, forcing the aggregation of
smaller counties into county groups- see the attached map.

A further restriction that we imposed on the data was that
the Census respondents must report a yearly cost of water of
at least the local minimum annual fees for water and
wastewater in order to remain in the data set. To establish
this minimum annual fee we applied the rate structure for a
consumer served by the dominant utility in a county group.




EXHIBIT Al
PERCENTILE BREAKS: HOUSING VALUES (INDEXED VALUES) BY POVERTY

CLASS
C
0 P A
U o} N v
N v g E
T E M R P P P B e P P
oY R B A PP R R R R R R R
B G T E G S RR 1 2 5 7 ] 9 9
S R Y R E D 15 0 5 0 S 0 5 E
1 Red River 1 159 3.8365 3.78851 1 1 1.0 1.0 2.0 5 10.0 13.0 16
2 Red River 2 264 4.8485 3.57853 1 1 1.0 2.0 4.0 7 10.0 11.0 15
3 Red River 3 232 6.1595 3.89866 1 1 2,0 3.0 5.0 9 11.0 13.0 16
4 Red River 4 362 9.5036 4.66651 1 2 3.0 6.0 10.0 13 16.0 17.0 21
5 Marion 1 61 3.1311 2.88372 1 1 1.0 1.0 2.0 4 7.0 9.0 15
6 Marion 2 72 5.3333 3,38181 11 2.0 2.0 5.0 9 10.0 11.0 13
7 Marion 3 69 7.9420 4.11912 1 1 2.0 5.0 9.0 11 12.0 15.0 19
8 Marion 4 171 9.4503 4.55446 1 2 3.0 6,0 9.0 13 15.0 17.0 20
9 Pecos 1 98 3.9796 4,30051 11 1.0 1,0 2.0 5 11.0 15.0 19
10 Pecos 2 142 4,5986 3.72467 1 1 1.0 2.0 3.0 7 10.0 11.0 16
11 Pecos 3 108 5,9167 4.30849 1 1 1.0 2.0 5.0 9 11.0 13.0 18
12 Pecos 4 302 8.9470 4.82214 11 2.8 5.0 9.0 12 16.0 18.0 19
13 El1 Paso 1 277 7.7617 4.20502 1 1 2.0 5.0 8,0 10 13.0 15.0 20
14 El Paso 2 638 8.5439 3.53459 1 3 4.0 6.0 9.0 10 12.0 15.0 18
15 El Paso 3 702 9.8590 3.74414 2 4 5.0 8.0 10.0 12 15.0 16.0 20
16 E1 Paso 4 1443 12.8718 4.59265 2 5 7.0 10.0 12.0 16 19.0 21.0 23
17 Zavala 1 117 4.1368 3.428851 1 1.0 1.0 3.0 6 9.0 11.0 14
18 Zavala 2 182 5.8846 4.06343 1 1 1.0 2.0 5.0 9 12.0 13.0 17
19 Zavala 3 97 7.8866 4.34184 1 1 2.0 4,0 8.0 10 14.0 16.0 18
20 Zavala 4 147 10.8163 4.98219 1 2 3.0 8.0 11.0 14 17.0 19.0 22
21 Webb 1 158 4.4810 3.69838 1 1 1.0 1.0 3.0 7 9.0 12.0 15
22 Webb 2 188 6.4309 4.43256 1 1 1.0 2.0 6.0 9 12.0 13.0 20
23 Webb 3 114 88,8070 4.85229 1 1 2.0 5.0 9.0 12 14.0 16.0 19
24 Webb 4 171 12.5029 5.43991 1 2 4.0 9.0 13.0 16 20.0 21.0 23
25 Duval 1 205 3.3463 3.32283 11 1.0 1.0 2.0 5 9.0 10.0 14
26 Duval 2 277 5.0217 4,10808 1 1 1.0 2.0 4.0 8 11.0 12.0 18
27 Duval 3 230 7.1304 4.52460 1 1 1.5 3,0 7.0 10 13.0 15.0 19
28 Duval 4 535 10.9271 5.25424 1 2 3,0 7.0 11.0 15 18.0 20.0 22
29 Urban Hidalge 1 144 5.4306 4.22721 1 1 1.0 2.0 5.0 9 10.0 12.0 21
30 Urban Hidalgo 2 204 6.1029% 4.26975 1 1 1.0 2.0 5.0 9 12.0 14.0 18
31 Urban Hidalgo 3 172 8.2326 4.06720 1 1 2.0 5.0 9.0 11 13.0 15.0 18
32 Urban Hidalgo 4 320 12.2219 4.87629 1 4 6.0 9.0 12.0 15 19.¢ 21.0 23
33 Rural Hidalgo 1 125 3.6000 2.97028 1 1 1.0 1.0 3.0 5 7.0 9.0 13
34 Rural Hidalgo 2 92 5.2609 3.64306 1 1 2.0 2.0 4.0 8 11.0 12.0 15
35 Rural Hidalgo 3 42 7.0476 4.72643 1 1 2.0 3.0 6.5 10 13.0 15.0 23
36 Rural Hidalgo 4 54 9.4630 S5.68584 1 1 2.0 5.0 9.0 13 19.0 19.0 21
37 Cameron 1 185 4.8432 4.01387 1 1 1.0 2.0 3.0 7 10.0 12.0 19
38 Cameron 2 242 5.5248 4.04967 1 1 1.0 2.0 5.0 8 10.0 13.0 20
39 Cameron 3 168 17,6905 4.56221 1 1 2.0 4.0 8.0 1! 13.0 15.0 21
40 Cameron 4 321 11.9283 5.44040 1 2 4.0 9.0 12.0 16 20.0 21.0 22
41 Frio 1 86 4.4535 4,11784 1 1 1.0 1.0 2,0 7 10.0 12.0 17
42 Frio 2 121 5.8264 4.21046 1 1 1.0 2,0 5.0 9 11.0 13.0 17
43 Frio 3 126 7.7698 4.65130 1 1 2.0 3.0 9.0 11 13.0 16.0 18
44 Frio 4 200 10.8450 4.88470 1 2 4.5 7.0 11.0 14 17.0 19.5 22
45 Newton 1 34 3.5294 3.31421' 1 1 1.0 1.0 2.0 5 7.0 13.0 13
46 Newton 2 40 4.8250 4.08178 1 1 1.0 2.0 3.5 6 10.5 13.0 20
47 Newtcn 3 36 7.4444 4.25236 1 1 2.0 4.0 7.0 10 13.0 16.0 19
48 Newton 4 60 10.7500 5.24526 1 1 3.0 8.5 11.0 14 17.5 21.5 23
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For example, in El Paso the minimum monthly fee for the
combination of water and wastewater service in 1979 was
$4.75. In order for an observation in the 5% sample of El

X
cost of water reported by a respondent in E1 Paso county had
to be at least $57 (4.75 x 12) . We applied rate structures
to nine of the county groups’ yearly cost of water data to
assemble a data set for estimating water demand. Following
the application of these restrictions, the data set was
reduced to approximately 4,500 observations to be used for
estimation purposes. Wwe made the choice of the "dominant"
utility by selecting the utility in the county group that
served the most consumers, an obvious decision in most of
the county groups. The El Paso Water Works’ 1979 year end
customer count of 100,598 with a county population of
479,899 (and 137,100 households) makes it the obvious
dominant utility. The selection of a utility rate structure
is similarly straightforward in most circumstances- see
Table Al.

TABLE Al

Utility Data Used By County Group
Census County Eligible County/ Utility’s Rates

Group Number (&Name) Counties Used
31 Pecos Pecos Ft. Stockton
31 Pecos Brewster Ft. Stockton
31 Pecos Presidio Ft. Stockton
31 Pecos Jeff Davis Ft. Stockton
31 Pecos Hudspeth Ft. Stockton
31 Pecos Reeves Ft. Stockton
31 Pecos Terrell Ft. Stockton
31 Pecos Winkler Ft. Stockton
32 E1 Paso El Paso El Paso
33 Zavala Zavala Crystal City
33 Zavala Val Verde Crystal City
33 Zavala Kinney Crystal City
33 Zavala Maverick Crystal City
33 Zavala Dimmit Crystal City
34 Webb Zapata Laredo
34 Webb Jim Hogg Laredo
34 Webb Starr Laredo
34 Webb Webb Laredo
35 Duval Duval Laredo
35 Duval Willacy Laredo
35 Duval Jim Wells Laredo
36 Urban Hidalgo Urban Hidalgo McAllen
37 Rural Hidalgo Rural Hidalgo McAllen
38 Cameron Cameron Brownsville
43 Frio Frio Pearsall

OQur selection of the McAllen rates for rural Hidalgo
county was based on several factors. Much of rural Hidalgo
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county is served by utilities that do not provide wastewater
service. Since our data set is limited to those
observations where the consumers have water and waste warter
service it would be inappropriate to apply & rate structure
that does not include sewer service. Among those utility
service areas with waste water service, the price of water
varies greatly. For example, the city of Hidalgo has
extremely inexpensive ground (well) water in an area that
principally uses surface {expensive) water. Our use of
Laredo’s water rates for the Duval county group is also
based on judgements about comparability. Laredo has
relatively expensive waste water service and relatively low
cost water. Since much of the Duval county group area uses
ground (inexpensive) water in a predominantly rural area
(precluding inexpensive waste water service), this

contiguous county group’s rate structure appears to be a
good match.

The Scurce and Estimation of Calculated Variables

Use of utility rates extends beyond just restricting
the data set. Consumption and average prices variables in
the demand model are calculated from the yearly cost of
water variable that is directly reported. Other directly
reported variables include housing value, household income
and number of persons in the household. We estimated the
consumption and average price variables in the computer
program, (provided under seperate cover) which is summarized
as follows. Having answered whether the Census variable
"YCWater"- yearly cost of water- includes water and waste
water charges in the affirmative above, we first removed
wastewater charges from the yearly cost of water variable.
Waste water charges vary by utility over a broad range of
possiblities including the following:

@ flat monthly fee (e.g., $1.50 per
month as in Zavala County),
@ a variable amount based on some

months’ water consumption (e.g., a flat fee
is established for an address based on
February water consumption in El Paso),

@ a minimum monthly fee plus a unit
price based on water consumption (sometimes
bounded on the upper end),

@ a straight unit price based on
consumption.

Because of the range of waste water pricing schemes and
the range of waste water charges, water demand was estimated
and the remainder between water and YCWater is assumed to be
approximately the waste water charge. There is extreme
variance between monthly fees in the data, from $1.50/month
to fees in excess of $10/month.
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To estimate annual warter consumption, water cecnsunmption
by month was first calculated and then the average orice of
water per month followed making use of the selected rate
structure. This is important since the average price varies
by consumption which varies greatly cver the course of *he
year (since consumption is not distributed as a straight
line over the course of a year, consumers pay different
marginal price levels in different months... thus $240 buys
different amounts cof water if it is translated as 12 months
of $20 rather than as $10 in some winter months and $30 in
some summer months). To apportion water consumption cver
the months of the year we first subtracted the fixed ronthly
fees from the yearly cost of water reported by a respondent.
This takes the following form:

YCWater - (minimum fee * 12) = excess

where excess is that consumption above what is
included in the minimum charge.

The distribution of water consumption by month in the
utility provided data was then examined. We took that
distribution and applied it to the excess calculated above.
Adding that amocunt back to the monthly minimum gives us the
monthly expenditure. For example, the February proportion
of the annual water bill is, on average, 5.606%. With a
%240 yearly cost of water and a $2 monthly minimum the
February expenditure would be calculated as follows:

240 - (2 * 12) = 216

216 * .05606 = 12.11 + 2 =14.11= Feb. expenditure
Of course, this leaves out the waste water charges from this
example. Assuming these numbers come from a county group
with a fee structure that has a fixed monthly waste water
charge of $1.50, the calculation becomes:

240 - (3.5 * 12) = 198

198 * .05606 = 11.10+3.5 =14.60 = Feb. expenditure

Suppose further that the price structure includes 1,000
gallons in the minimum fee and charges $0.90 for each of the
next 8 thousand gallon units with subsequent consumption
priced at $0.80 per thousand gallons. To determine how this
price structure translates into consumption in gallons the
price steps need to be established. Written in the
If..then.. syntax of computer programming these steps appear
as follows:

If 3.5 <Feb expenditure < 10.70
then Feb consumption = 1 + (Feb expenditure-3.5)/0.9



the $10.70 figure is calculated as the 3.5 minimum plus
the next 8 thousand gallons in the first price step
times $0.90 per thousand. The consumption is the first
thousand gallons included in the minimum fee plus the
rest of the expenditure divided by the unit price.

Similarly, the second price step is incorporated as:

If Feb. expenditure > 10.70 then Feb. consumption =
9 + (Feb. expenditure - 10.70)/0.8

So, for our $240 annual cost of water example, the February
consumption figure would be 9 + (14.60 - 10.70)/.8, or
13.875 thousand gallons. The total annual quantity is
derived by simply adding the monthly quantities calculated
as above. The only distinction between this example and the
way the computer program works is that our model calculates
water not in thousand gallon increments but in CCF (hundred
cubic feet). The selection of this unit of measure has no
bearing on the ocutcome of the model (there are 748.05
gallons per CCF), it is simply a matter of using the unit of
measure in use by some of the utilities.

Another estimated independent variable in our model is
the weighted average price. This price is calculated from
the consumption figure by dividing consumption by
expenditure. First it is calculated by month by
establishing ranges similar to the consumption ranges above.
Once the average price for a month is derived, the weighted
annual average price for a consumer is determined by taking
the sum of the products of each months consumption and
average price and dividing that quantity by the total annual
quantity. Expressed mathematically,

Wt.ed Ave.P=

[(JanCns*JanAveP)+(Feans*FebAveP)...]

Total Annual Quantity

The functional form of the equation utilized in the
regression analysis was introduced with an example worked
through in the body of the report. The results of running
our analysis on the data set described in this appendix are
presented in Appendix D. The first page of Appendix D shows
the means, the ranges, etc. for the set of variables used,
derived or referenced in this work. These ranges and means
are based on the entire data set for the study area as a
whole. The last pages of Appendix D present a reduced set




of the same information on a county group by county group
basis. The second and third pages of Appendix D present 3
correlation coefficient matrix of the variable set. This
should enable the reader to explore relationships in the
data in at least a cursory way. The pages that follow the
correlation coefficient matrix Pages present regression
results for four functional forms considered: linear,
log/log, log/linear and modified log/log (log/log/linear) .

The selection of the fourth equation form was based not
only on its stability over ranges normally considered, but
also on its suitablility for theorized reasons. A model of
this format will have a quantity axis intercept, i.e., there
is satiation, where even if water is free there is some
maximum amount consumers will use. Furthermore, a model of
this functional form is asymptotic to the price axis. This
can be interpreted as meaning that due to humans’ dependence
On water to sustain life, there will be some consumption no
matter what the price. This functional form is inspired by
Griffin and Chang’s community level water demand modeling
work at Texas A&M. The dummy variables used in all the
functional forms are included to pick up any variation not
explicitly modeled (for example, weather variations among
the county groups). a functional form by functional form
application of the model to each of the county groups
modeled is provided under Separate cover with the SAS code
written to estimate these results.
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APPENDIX B
LISTING OF COUNTIES IN THE STUDY

Counties Eligible Under Senate Bill 42 -

El Paso Hudspeth Jeff Davis
Presidio Reeves Pecos
Brewster Terrel Winkler
Val Verde Kinney Maverick
Zavala Dimmit Webb

Frio LaSalle Duval

Jim Wells Zapata Jim Hogg
Brooks Starr Hidalgo
Cameron Willacy Red River
Marion Sabine Newton

2% Public Use Census Sample Countv Groups Used in Analvsis:

Census County Group 32:

El Paso

Census County Group 31:

Hudspeth Jeff Davis Presidio
Culberson Loving Winkler
Andrews Gaines Ward
Crane Brewster Pecos
Terrel
Census County Group 33:
Val Verde Edwards Real
Uvalde Kinney Maverick
Zavala Dimmit La Salle
Census County Group 34:
Webb Zapata Jim Hogg
Starr

Census County Group 36:
West Hidalgo County

Census County Group 38:

Cameron

Census County Group 35:

Census County Group 37:
East Hidalgo County

Wallacy Kenedy Brooks
Kleberg Jim Wells Duval
McMillen Live Oak San Patricio
Aransas Refugio Goliad
Bee

Census County Group 43:
Atascosa Medina Bandera Kerr
Kendal Gillespie Frio
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Appendix E.—Facsimiles of Respondent Instructions and Questionnaire Pages -

-

Page2 — ALSO ANSWER THE HOUSING QUES TIONS ON PAGE 3
Here are the | These are the columns — PERSON in column | = PERSON wn coiumn 2
QUESTIONS for ANSWERS ——m—

* Please 1ill one column Tor eech [Vom mme Budi vl | Fom v [y
person listed in Question 1.
2. How 18 this person related 1o the parson It relatrve of person o calumn |
. ¥ .
n column 1} START 15 this column with the household Husband/wite Father/ mother
Fitl one circia. member (or one of the members) in whose :’:;:7:::: . Oner relative ﬁ
nome the home is awned or rented. If there e Ll..
If "'Other retative’’ of person in coiumn 1, 15 A0 SWCH PRFSON, 3(art In this column with 1t not retated 10 DefsON 1 column |
GIVE SXCE refationship, such o3 morher-in-lgw, !
any edult howsehold member. Roomer. DOMIGE |,  Other ronrelative ~
niece, grandson, 1. 4 Partner. roommate,
Pard employee | . B .
3. Sex Fittone circie. . Maie B femae  Male B remae
4. is this person — White T Anian Indian . White . Aman indan
) Black or Negro Hawanan Black or Negro Z Hawauan
Filt ane circle. lapaness . Guamanian Japanese I Guamanien
Chinese Samoan Chinese o Samoan
Fihping Eslumo Flipsng T Eshmo
Horean Aleut Korgan Algut
Vietnamess T Otnar = Soecify Vietnamess Z Othar - Specify
indan (Amet ) ’v indian (Armmer ) }
Prime Prine
e - . fribe = e .
5. Age. and month and year of birth 8. Age atiast ¢ Year of berth s Ago atlast  c. Year of barth
bwrthday \ . . , burthday ) . ,
o Print oge ot Kt dirthday. ' , —;——-—.‘;—:— ‘ : ” ‘-‘
SRR ' : N EREEE T ' T
. Pri th () A . .
b. Print month and il ane circle. b, Month of 1o b. Month of § 1
<. Print yeor in the spaces, end lill one circle berth 12 2 berthy 12 2
below tach number. ' 303 ' Ien
e ] 4 . 4«
d 5 ' v 5 5
Jan. ~Mas [ 6 Jan —Mar 6 &
Apr — june 7 17 - Apr —June 7 :7 -
Juty—Sept [ .8 Juty - Sept . I '8
Oct —Dec 9.9 Ocl —Dec 9 :9
6. Marital status . Now marred Separaisd - Now marned . Sepataled
Fill ane circle. Widowed Never marred Widcrwed Never marred
Dsworced Dewvorced
7. ts s person of Spanish/Hispanic No (not Spamsh/Hispermc } - No {not Sparmah/Hispanc)
orgin or descent? Yes Meucan. Meucan Amer | Chicano . Yes, Mexrican, Memican Amer . Chicanc
Yos. Puerto Rican Yes. Pueno Rican
Fill one circle, . Yes, Cubsn . Yes, Cuban .
Yot other Sparsh/ Hepane Yes. othar Spanish/ Hispanc
8. Since February |. 1980. has this parson No. nas not attended since Fetruary 1 No. Pas not attended snce Fetruary |
attanded regular school or college at Yes. public 1Choot, publc college - Yes, pubiic schaol. public Coltege
30y UMA? £l one cucle. Count mursery wiool, " Yes. prvate, chureh related Yes orivate, Chusch related
Rinderparten, slamente y sKhool, snd schociing whach Yei. private, not church-related Yes, private, not church related
loay to ¢ high schao! Jiplome or colege degres.
9. What is the highast grade (or yaar) of Highest grade anended: Highest grade stiended:
regular school this person has ever schaol Kindergarten Nur St
Nursary school Nursery school Kindergacien
Mendeod? Srdetgarten
EM through MM school (wrede or yeer) Elementary through Mg Choot (grede or yewr)
Fill one circle. 123456 78 91011 12 123456 78 91011 12
ST T " LN e N ¢ I Vi
if now attending school, merk grads
person 1310, If high school was finished CL‘?!Z{'; ) :’:’ ; : . c-c—"i!;';‘:": ':' ; s .
by equivelancy tess (GED}, merk 12" o mare o more
RO A B oo L.
= Never sHengeq school — Saw question 10 - Newer aftended school = Skip quesrion 10
10. Did this person linish the hl‘h.l. > Now sttendwng the grade (or yeer) . Now stiending s grade (or yew)
rade {or year) attended? O Fumshed tws grade for yeer) T Fieshed this grade (or yeer)
Fill one circle. O Dud not hinigh this grade (or yeer) > Dot not hrush thus grace (or yewr)
CENSUS | AL . j N ) CENSUS | o ; ! nl - -
USE ONLY = ' - SE ONLY - L "




Appendix E.—Facsimiles of Respondent Instructions and Questionnaire Pages

PERSON in column 7 !
v ]

It relatrve of peryon in coluenn |
D Husberd/wite | O Father/mother
O Son/daughter | O Other reistive
O Beothar/uster |

NOW PLEASE ANSWER QUESTIONS H1—H12

If you iisted more then

Poge 3

# the person should be kabed — for saumple, o sew baby st/¥ in the
Ao.ud.-wmnh.h.mm oF & purmn who sMyT Mry
ONCE in ¢ wirlls ernd M RO Other Mame !

O HNe

[

Ye3. 8 condominium

] 7 persans in Question 1, FOR YOUR HOUSEHOLD
. pleage see nore on pege 20,
T “Giatn wini | (M1 Did pav leave snyons out of Guestion | Bac you wers fot sure [H] Ts e apariment (house) Gart of 8 condemumaml

2 Yes — G page 20 phe mame(1} ord ragson left out.
) No

i1 not retated o person in column |}

H2

Mynhﬂmmm%lmiﬁmnnnhm“m -

H10. /7 eA% 13 0 amedarmily howse -

5. |sMehouse en aproperty of 10 or more acres!

[0/ 1

No

O Reomer, basder | C Otrer for e2empis, on ¢ or 1 ¢ hospetel? b. is any pant of the property used as &
O Pariner. oommate’ nonrelative Y€1 — On pape 20 grve neme(s) and rewson parsom i ey commercial sstablishment or medecal office?
T Pagempioyee [ T No O Yes o No
- w
o Male . O Femate HJ1. Is anyone viasting hare who 18 not aiready listed? HLL. I you itve i & one-fomily house or & condominium
T unit which you own or e buying -
7} Yes — On pope 20 ghay name of sech viitor lor whom there Iy me one .
T Whnite O Asian indan €1 the home address (o report the Person 1 ¢ censws leher. What is the valus of this progerty, that is. how
T Black or Negro O Hawauan t: No mhbmmnsm(hamnuuw -
S Jepsese O Guar nlurm unit) would seil lor il § were lor sale? .
- HA. How many iving quarters, accupeed and vacant, are at thee R
~ Chingse QO Samoan = o
> Fihpino O Eshomg sddres Do not smtwer 1Al queition if this i3 - s
0O Korean O Alew " One [ ] & A mobre home or traer [ | 5
3 Vietnamess < Ower — Specity ) 2 apartments or ining quanters e Ahouse on 10 or morg acres
Z  Indan (Amar ) ] spariments or Imng quarters & A house wnih & commercial eslabhshment ‘
7 4 spartments or g quaners o medicai off«ca on the property [ ]
< ment uartery t
o o toanments o imng @ O Less men$10000 O $50.00010 354,999
spanments o iang quarters O 3100000314999 O 1550001035999 |
: 7 apartments or g quartery S $1500010817.499 G 3600001036499
' 78 apartments or Ivng quarters y y . y
' 7 411,500 t0 $19.999 G 365.000 w $69.999
'g :: A ?o""" o oy g quartery O 3200000822499 O $70.000 10574 999
3 o) * AT 0rmore 3panments or lvng quarters 0 $22500t0324999 Bl © $75.00010$79.999
1603 2 Thia s 2 mobie home o traser O $250001327499 O 380000 10389599 | O
B 40 HS. Do pou enter yous Nving quariers — O $27.500 10429999 C  $90.000 1o 399,999 <
rd 50 150 D $30.000 10 $34.999 O 300,000 1o $124.999 | -
% Jen —Mae 50 60 2 ooy rom i utle o hrough s COMMon o publ Kt O 3350001083999 O $125.000105149.999 |
D Apr = June 10070 ) Thwough someond efse's imng quarten O 140,00010 544 999 © $150.000 to $199.999 |
T July—Seot 80 8 [[HE Do you have P bang 1scirties in your Hving quarters, QO 345,000 0 349.999 U $200,000 or more <
+ _ A
2 061 —0ec 90:90 NGMMMMMMNUMMMJWG LT, 7 yow pay rent for your pye— .
‘ _ T Wihat is the monthiy rem?
O Now mamed 2 Separawd O Yes. for thiy only c'
O Widowed 7 Newver marmed ouLahold H rent it ROt peid by ihe month, se the Inseruc tion i
o < Yes. but 3130 used by another household Puide o M 1o Pyure @ Monthly rens,
Onorced © No, have tome but not st plumbing 1achites O Lessthen §50 0 3160108169 [ |
O No (not Soamsh/Hispenic) O No pluminng laciidus in inng ausners O 15010459 O 170103179
= Yei, Mencan. Menican-Amer . Chicana [H. How many rooms do yeu have in per kving quarters? QO 36010369 O si80w3IN9
O Yes, Puerin Rucan . T Do gy count bethrwoms, parches, beiconins, foyers, haths, or helfreems. O $7010819 O 3190105199
) ves, Cubsn 2 1room . O 4rooms O 7ronms O 380,15 O 32000 $224
o)
0 Yes, other Soameh/Hispenc o 2rooms o3 o8 O 39010399 [ ] 1225103249
o} o} Q 3] C 32%0w8274
5 Mo. hay nat £ ary | ]w & roomm, 9 or more roomvs. o ::z:::(z e wwu
5 Yes, pubhc school. publsc college HE. Are pout living Quarters — O $120w4129 a Smnul”i!
3 :”‘ "“:’" y :J':':":':“” 7} Owmedt or besng Sought by you or by someone else i ftus household?| O $120w0 3139 O 535010 8399
1. private. nt church: O Rented kv cash rere? O $140405149 O $a00%0 $499
O Occupred without payrment of Cash remt? QO $1%010315%9 QO $500or more
Highest grada sthanded: ~J
O Mursery shool Korngergter | NN 7OR CENSUS USE ONLY R
Elamentary througn high school /prede or pearf |AS. Bloch AS. Senal 8.Typs of undt or For vacant units D. Manthe vacant E. Towt
123456 78 91011 12 number | T number  ~ Occupeed €114 s unet tor — "o Less than 1 persens|
i : ' f H - reorth f 1
000000 OO0 Q00 O - o O Frestiorm O Yeer round e O tuplZzmontm | i !
|| I Bt 0 Continustion O SesvonaisMig ~ Skip C2, O 2wwbmones [ . 7
College (acasermic yesr) o000 oCoQO0 €3, o 0. 000
1214567 8ormore 1t I 111 Vacant 2, Yecancy statue O 6wioilmowns |
©Q00000CO00 S E RN o O Forrent | | O lmwuwolveey 2 2 & l
O Never stivated school-Shis evestion /8] 7 D 3 11313 o * O For saie only O 20w more years 333
— deo f e Usuat home O Rered or 10k, not e O
O Now stiandng ths grade (er reer) 533 3553 s O Heldfor accosonel use | E- Indicaters 338
O Firwthad ws grade for pesr) GG6Oo G666 Group quanten O Owr vecant 1. O C Mad retum G606
O Dvd fol Fewsh thes grade (o yeer) Te? T o €. bo this unit bearded up? 2. 00C PopsF ? 7?
RV BN N s 3! form = SR
CENSUS A. ' - O Comtnuston o0 999
ustom.v[ on,Lou Qo 999 9999 O Yes O Na

C.2
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Appendix E.—Facsimiles of Respondent Instructions and Questionnaire Pages

Page 4 ALSO ANSWER THESE QUESTIONS
HL). Which best describes this bullding! HZ1a. Which fusl is used mast lor houss hasting! Cinsus
T inclue olf apartmants, fety, sic., even if vecant. O Gas. Irom under ground ppes o Cos LS

3 A motnie home of trailer Wnang the negnoorhood f 'M“m“ ‘n.zz; i
-+ A one-lamily house Gelached Tom any other house O Gas. toried, ank, or LP < e foae ESENCENC
~ A 0ne-lamily house allached 10 One or more houses - O Ewctncity 5 o huel uaed i :
S A buikding for 2 famuses G Fusl ol hercnern, o, [} - oo
2 A Dukding lor 3 o 4 fanvules Yoioag
O Awm:mrsmslmm B. Which iusi is Used most for water hasting/ woe
G A buiding for 10 t0 19 tamses O Ges from underground pipws 305 s
o]
O A bunding for 20 I 49 famies erving the negnooMaod 3 :::m . woow L
C A buldmg Kor 50 or more lamiies O Gas: bomed, Lank. or LP O Other fai o 2
O Electicity - T
C A coat, e, van, . O Fuel oo, kerosane. e, Mo ha usao A
Hlds. How many steries (floars) are in thes buiiding? € Which fusl is used meet for cooking? nzs.
- Count an e1ic or basamment @ ¢ 1100y if 1§ s any (iacshed reass for Wving purpesss. O Gat: Om unaerground pipes O Cosl or cose S0 D
arwng the newghborhood . | S N
2 103~ Saproms © Twi2 O Ces: P O wood .
O swé C 13 o mors stones ¢ fftied, lank, or O Other huei e
O Eectricuy O o tow 13 3
O Fusi ol herosane, 0. Il “ |- s
l.l.m-nmu.m.mhmw T 5 3
O Yes G Ne m.!numumumummummw 6 6 o
. nd O Inchuded w rant of o chergs ¢t
H13s. Is this buikling — L 00 on oK 28 .
= Avaregs monehly cost lscwcay not vaed 2 9 9
o] mncnumnumlmummlmd-muml b Goe
S On aplace of 1 t0 9 acres’ - charge | MI2e.
< On a place of 10 or more acres? S . . ____;w or g'é:m:.;“wm o0 o
Avaregs menshly cost 11t
uum.nn.uwudmwnmmm €. Water e & &
from this place amaunt 1o — $ 00 OR O Inciuded v rent or no Charge 3 3 3
O Lmstan$so(orhone) O 32508599 O $1,000 1 $2.499 " Vaurty cost - & e
U350 W 3249 W O ¥00wi1ms O 32500 w moe d. Ou. cosi. herosens, wood, eic > 5 03
G 6 &
[3 00 OR Olmwnmamm 2 2
H1§. Do you get water from — T e O Thess fueis not uead R ?
3 A BubIC Systam (ciy water epertment, erc.) or private pany? -
O AN nGwidusl doilied wel? HZY. De you have complete hitchan tacilities? Compirte bischen feciicies 2 9 9
U AN Inwaual dug well? &Y & link wiiN piped weler, 8 renge or and ¢ refriges . TPy
D Some other source (a \pring, creeh, river, cisterm, atc.)? O Yes B <w oo oo
H17. in s busding connected 10 2 public sewer? t24. Hew many bedreoms de you have ! ! _l f l
T L Yes. connectad 1o puBC sewer T Count rocms asel mminty far sisaping rven i wead alse far eSver putposes < ; :" S
(e} No.cmmwuwcmacmnml C  No bedroam Qo 2 ) O 4 & 4 o
' No. use ather means O | bedroom O 3 bedmoms QO 5 or more bedrooms 5853
m.Ammnmmummmwmmuw'— H23. How many Seihvreame de you have? ('GGC;
- first ConSirug ted, A0t witen it weis revadeied, s8ed 10, o conversed. ”AMMHCMMMmmuQM-C 7 [ N
19791980 G 196001969 O 19040 m 1949 ek i mtth puped weter. seel
< 1975 w0 1978 < 1950 10 1959 G 1939 or aarer A Dl 50ahvoom Neu ot insst & Mivah 1lier or DESAD or hower, Intt dues s
O 19701 1974 I 206 hove atl he K for & campiets dush
- C  No bethvoom, or ondy 3 hait Datiwoom
nli.;:mduumlhuhcmlmm O | compiets bethoom coco
house (or spartment)? - O 1 compiete bathroom, phus heil been(s) 1111
> 1979 or 1980 S 195010 1959 Q2 or more compinte bathraorms Z o = =
< 1975w 1978 > 1949 or earker ; ; ; .fs
3 1970101974 < Atways fved here H2%. Do you have & eisphane in your living quanans! by
O 1960101969 O Yus | C o ml...
gﬂ.ﬂuuowmmw H3Z. De you have aivr condsroning? GC’(;(_:
il gme cicla for the aind of heet uieg mout, O Yo, a contral pur-condiboning sysiem : z oL
C Sisam or hot waler system G Ves, | ndradual room una 9959
2 Cu-uuwmu'umoccmmducbhmmmm O Yo 2o moreindewdust omunes | 70 —
(D0 A0t caunt shectric neat pumps Mers ) O Ne 0000
T Giectne haat pump 1t
< mhul-lﬂ.l“:m{pm‘fthﬂ'm HZ3. How many sutomebiles are hept 56 heme far uss by memisry Pl
o Sesedoera) ol your houssheid? ; ; ;;
. O Nore . Q2 msomoties . 4 4 & .
Ie) ;W.ﬂl.wnn-huhrm O ) sutomobsie C I or mare sutamobeies TR
[} OOM Nestars wih fue o vent, burning gas, ou, O karoseng H29. How vane or Wuchs of capecity Gecs
" 5 many mne-an of iose are -
9] anmmmnu“m«u&u.whm(mm) home for use by ¥ of pour househeiel hom Tt
o] mea.m.ummmmdmw aado
< Noheaung squipment C None O 2 vans or wucks 9399
O | van or ruch Q3 or more vers or Wuchs
€-10

B -esco+vcuvo

mFULeVONT YO




Pege 8

j

* Acondominiumunit . ... ... ...
* A house with a

OR
OR

¢ A mobrie home or trailer . . .. ... ...,
¢ Ahouse on L0 or more scres . . ... ..
oF medical oltice on the property . . . .

Mewse enswer HW30—H32 if you ive in ¢ one-family house
which you own or ere buying, ynless this iy -

H30. What were the real ssiste Lazes on thig property lael pear?
HIL What is the snnual premium for fire and hazard insurance on this property!

FOR YOUR HOUSEHOLD

Appendix E.~Facsimiles of Respondent Instructions and Questionnaire Pages
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O Yas, morgage, deed of trust, or sumiisr deot
Yes

O Yes. contract 16 purchase
O No ~ Skip to pege §

debt en this property!
h.hmhmamwhﬂmanﬁ:umr
[

H32a. Do you have 3 morigage. deed of trust, centr et W0 purch




Appendix E.—Facsimiles of Respondent Instructions and Questionnaire Pages

ANSWER THESF QUESTIONS FOR

Page 8
Name of 16. When was Whis person born? 222 Dui this persan work at 8y ume iggt wopalt
Person | O Born belore Apri 1964 — T VS ~ Foil ths cocsn if tha NG = Ful orut curcse
on page 2: Flears go on with questiony 11.1) POrson e ned fuil o i penion |

werd in INe 3eme Srate.

L1. In what Slate or loreign count’y was this persen born?
Prini the Siota whare ihs person’s motiver e living
WA (NS Penon wes born, Do not give the location of
the Daspiiel urdess the Mather's home end Ihe hospital

Name of Stots or foremn couniry, or Pusrto Rico, Cuem, sic.

. QO Born Apeut 1965 or iater —
Turn 10 seat poge tor neat person

17. in Apnri 1979 {fie yours oo} wan s person —
A.Onuunmmvnm'um?
U Yes J Na

b. Anending coliage?

G ves

S Ne

€. Working &t a job or business’?

United Stales?

Mo, not & Crizen

Ll

Born aroag of American parents

L2. it 1nss person wes boen in 4 foresgn country -
4. le tus person a naturslized citizen of the

Yes, a naturahued ciizen

O Yes, hilume Q No
G Yes. part ume

b. Whan did this person come ie ihe United Staies

182. is this person a veteran of sctive-duly mulitary
BOrVICS i the Armad Forces of the Unied States!

i Oof part Lumee
{Count part - 1sme wors

g Ol wor e,
o dud gty ownmr

b & aelivaring papers, ACuisd wOr R,

OFf NBIPing wi Vi | ey an KRGO wara, l
£ fOMily Susiness o larm & rOiuniser

A Count active Sty

n ihe Armed fw:u}
Shig 0 28
0. How many hours dsd this person work a8l wesh

(8t all robe )t
Subiracs any 1ume off, a5d overvime or £2170 ROy wo ol

|

f ;orvice was in Netional Guard or Reserves only,
s8¢ IRSIrUCtion guide.

Q Yes O Mo~ Skiproi9

23 M what location dud this person wark st wogi?

[

 this parson warked ef more Pan ong iocetion, pring
witers he or 1N worked most lasi weeh.

KRR

(Aprd 1. 1975)7

of rtadencs there,

r < No, different Rouse

15a. Dud this person live in this houss five yoar ago

1 in coliepe or Armed Forces in Apri 1975, report plece

Born Aped 1975 or latef ~ Tum ro next puye for

next peron

3 Ves, ths house - Sap o 16

(Aged L, 1979

Puevto Rico,

(2} County.

(3) City, lown,
wiliage, olc.:

Yas

L

(4) Inside the incorporated (legal) limits
of that cuty. town, village, etc.?

O No, in unincorporated area

b.ﬂn«ndidm;nmmlinﬁnnmuo

(1) State. toreign country,

1% stay? , , 5. Was acive — duning — H one & cannot be Iiod, so¢ INSITVCLION guiicle .
< 197510 1980! O 196510 1969) O 1950 1o 1959 FIl 8 60rcie [or ook period In wiich this persen sorved,
2 1970w 1976) O 196010 1964 O Belore 1950 O May 1975 o Later o Address (Number end serest) .
! ! O Vietnam ora (August 1964-Apeit 1975) [ ]
13a. Does this person speak 4 language other than skt i ovrs RSP S :
English at home? 8 Korsen confict (fune 1950 fenvary 1955} if siree: address i1 401 Rangun, tnter ‘:‘- Suilging neme, .
Warid Was iI {Sapiember 1940~ uiy 1947) HAOPPING CRRIN, OF DIMT DA yucal OCEION Q851 15 o
— Yes C Mo, onty speaks English — Sap 10 14
f B O wora war | (et 1917-Nowamper 1918 b. Name ol cily. lown. village. borough, eic.
- G Any ather ime
b. What is this language?
lllhunu‘smlnnlnhrﬁul.mm. hliasiaaad N E
N P has Lasted tor § or more <. I8 ibe place of work nside the incorporated {lagaly | ©
__________________________________ monthi and which . . . ' -
{For example ~ Chinese, iTolian, Soanish, arc. ) its the kind or Yes Ng bmuls ol that city. town, wilage, bovougn, eic.! X
a. u ! Smaunl — -
€. How wall does Ihis person speak Englishi of work tue person can do ol 4 joud ... .. o o O ¥, O Mo, ia urincorporated ares )
- ::.'“'m g NN:;."'“ | b. Provents this persen rem werking st s jod C O .
C. Limits or provents this parsen o o 9 Counly e .
14. Whai is thus person's ancesiryl If uncartain sbout o ueing ¢ Wemeporasent . ... . :’
fow 10 report ancesiry, see insnuciion guide. 20. /1 &t porson & ¢ lermeie ~ None | 2 3 4 5§ o Siate 1. 2iP Code €
How many babuet has e v, 0000 O | Tozoee---- COPEMe !
had, net counting snitburmnel Zu.uum.m-wﬂnuom’uulum .
- R O net count her sispchsidren 78901l R hluuunhanohm(moum
{For examplie: Alro-Amer., Enginh, Fronch, Cermen, Hongs o Children she A odop QCO00COo
Hungarien, irish, liehan, | . Korewn, Lebmoese, Mexicen, Minutes
Mogarian, Podish, Uheainven, Venatusien, e1c ) 2L i onis person Meu ever boen marvied - @000 | e
a.mm‘minnnumummmr h.huumnpummu,;ummhumn

Ifmmuammwmmnﬂ,y-mm

O Once QO Maore than once
1 usoally usedt for most of he dissance.

b. Menth and year Month and year O Car O Taucab

of marmage? of first masnage? O Truea B S Mowrcycle

Q VYan G Bucycie

--------------------------- QO Bus or sirescar C  Waineo oniy

{Monch) {Vowr) ::mmw {Yeur) C Redrong P a
G. H marvied more ihen once = the first marmiags C Submay o plevated O fhu-—.ipuﬂ!v_j
ond hec. of the desth of the husband (or wite)? W cor, trnc, ar vam in M0, go 10 e,

O Yes O Mo Otherwisa, shp 0 2. ________ ..

DT T 0 T 2 b e ~<

\\\\\\\\\\\\\\\\\\ FOR CENSUS USE ouu\\\\\\\\\\\\\A\\\\\
re. |1t M (130, 14. B (150, 23. B, (2.
M.l voolooae 000,000 |00 00v|00O 00w 0o0a|oo
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Appendix E.-Facsimiles of Respondent I nstructions and Questionnaire Pages

PERSON 1 ON PAGE 2

Poge?
<. When gowng W work last weeh. did this pecton usuaily — CES:‘US 31a. Last year (1979). did this person work. even for § lew CENSUS USE ONLY
© Drra slone — Ship 0 28 O Drree cthers onty b 4ays. 2t & pavd job or i & business or lerm! ™ — o
O Share drmng O Ride a1 passanger ony ‘o ow B O No - Swpmild . s s
Q R T O
d. How many peopis. including this persen. ususily rede ' i RS
o work w the car. iruch, or van lasl week? 0(_; b. How many weehs did this person work in 1979 . ! . s
o 2 - O & a6 . 33 Count poid vecation, pesd SR v, and millsery 1ervece. R . 3 33 .
01 =} © 7 ot more RS Weens cooLe e
Alrer anseuring 244, ship 0 38. mye o emmemee---= N * : 5 c‘j
2%. Was tws pavson temgoraniy absent or on layolt from a job OG(_» c. During Ihe wesks worked in 1979, how many hours dwd o, . ,
or business last weeh? " .? ¥ this person usually work sach week? i i
O Yo, on layoM a r) 9‘ Hours R
O Yo, on vacabon, temporary iiness, labor dsoute. . | 7 L ______ ' .
O Mo 220, 0.0f the weehs ot workied in 1979 (4 sny). how many weens| 322. I 320,
work 1 from 4 ‘A Lt
264. Hae this person been focking far work during e last § weehs” ?U was this person ioohing for or on layolt & b : -; ‘t’ \t’ i ????
o O No = Ship 1o 27 Cl _________ Weeks S P
I3 - 2 |
- 1313;13331°C
8. Cauld this parson Reve \sken 4 job last week? 3‘_' Jz.l;::m’:nl!?!— Sl s
T cirches and print dolier amounts A -
© :::*' "‘”M;m u 33 I net incame v 4 Jom, write “Lost” sbove the doller emount. 33035595353 7
e any GG I enoct amount is Aot Mvown, best estimere. For income GGLGGE6H ! GLGLG
[l [
O No, other ressons (ie schooi, ¢1x.) . s ¢ jointly by howsahol Bers, sea i iom guide. [N S SR SR S 4 a
O Yes, couid Npwe taken 2 10b IO H
T o a.
During 1979 did thes pe any from the e N A T B T :
27. Whan #id W person last work, sven for 3 few days! 20 S b ;O: o :0 1
. ] ! e
g I:: ° ;:;:mnn , f::::if-'.. sww 1o 28 10 7Ve1" 10 any of Whe sources buiow - How much did this 5.7~ "" BE 7 R B
5 Jat . " .
19719 " Neves wornes e ABC PErson receive lor the eniire yaar? "000 10000 n
feco o Wages. saiary. Commissions. bomuses. or lips from 11111011
28 ~ 30. Current sv most recent job actinty DEF ol jobt . .. Report amount beiore dedtioms for mues, bondy, | - - s e o:
Owscribe clearly s parson’s chief job sttty or butiness lest weeh. A Co des, ar omer inwn P 334
H# this person had more then one job, dexcrite the ane ot which O Y- 4 00 s
s persan warked e mast howrs Gwo i o ¥ - ' o
WM-nhdnp.arhmhrml.pnmlmnmla ooao O Mo [Annpel smount — Doliry) ; . C.: : Led 2 2 °
b o ymce 1975, KL M . Own nonlarm business. partnership, o¢ professonsl [ - T SO S -
28. indusiry Son peactice . . . Rapers pa1 oftir In P - < - : I I B
2. For whom did thus person work? /7 now on active duty in the . O ey e g 00 CTo9nlgagnnl g
reved “AF . ool 0 A e = ~ T G
A Forces, print "AF" end ship to question 31 ?C; rl) O No [hnmiedd atwount” = Detieriy _,’“_A"";-_O""A"O"‘ s
.................................... - < , c. Qwn lgrmn. 32e a2 a.
{Neme of company, buuneu, orger . oF other Je ) - Report met ofter op . PR . Cowve ! Booo 3
8. What bt of Dutiness of industry was the? e # NNt ferwer or harvcropper. [ 111 é
Owscribe the extivity st locstion wivery smpioyed. O Yo - g 00 ¢ ' EAF 1
o 2 NG pmmmermeee== - [ 13
‘; {Annuel emeaunt - Doliers) ;e P -
{Far snampie Howpitel, newnpaper pubirnhng, meil order hous, | N 4. Interest, dividends. royal or et rental sncome o 54 a
SUID $rgine e itec uring, ml-tnndn-wlammvﬂ - I-. 2 even dited to o 66l 666
C. i ths mawly — (Fill over cirche) ! 5 Yes - 00 P T
Manutacturing [l 0 Retas rrace AF O o Ne LI B
Wholesale Irade Other — I::::M tww’n::) W O (Anauel smeuns -~ Delien) 5a A 994
> Oc * — . Secial Security or Rsiiread Retrement o 15
- Bccupstion 2. 32 .
2. What und of work wat 1his person doing? WO .0"'"'3 _______________ o0 o000 |l cooo
000 (Anmuel emeunt - Daflery) SNSRI ERRR
"""" wi mareper. tuperviser of I, Supplementst Security (S31). Aid o Famedies with AR e 2
K pie qumrn‘mm,mmw wpearvisor of < €
{:-'n:.wmt gmoiine engine sembier, grinder aperetor) L wcu«m (AFOC). wuhupuuocnmw 1333|3333
. What wers (his person's most inportant acivies or duties? | © © © o publi " pay c.goce | fne e
uyvw Ovn-—‘ 00 S 33 3%
.................................... - D00 O No gt Rt Yol G606 | GGG6G6
(Far enample  Putient care, Sirec ling Mring poicivs, {Annusl smaunt ~ Dolien ) 2727 2727
Sherts, bling engines, opereung g o~ xv? §. Unempioyment compensation. vetarans’ paymenis. I T BT AR
30. Was this nerson — (Fl ane ciche) cQo mm-:mmwlﬁyuMMn ang | o999
Employes of prvate compary. Dutmess, or . T o . o] AOQ
ndrwndudl, 10F wages. talery, OF COMTHLTIONS Q [V ;,Mmm.m-m,m.w.', l
(overmment emploves t or e aate o/ ¢ home. Tttt
;:‘ mcr:m g << G Yes = o 00 é ¢ e e g ee
fgrernment ' o 333 [ MO pemememe ez 33| 3210333
Local government smgloyee (city, county, eic.) o o e [Arvisel armournt — Doders) ce | malana
Sell empioyed n own buviness, 3 3 5 133 What wae this persen’s tetal inceme in 19797 35| 551955
professions) cractce. or larm — 666 Add snwses in quertiom )2u - 66|66 |666
Ouwn butiess not incorporated : C: ¢ 7 Dwough g witeciony osses. Y 00 rr |zl
business Q o = anuel amount - Dollery, = - SIS mOH =
Own ncorporated a9 w9 if somd ameunt wes & Jous, fa - 4 9 - ; 5 590
Working wthout pay » {amly business or farm . . O write “Low " show svount. OR C More 2

=p Fuummm.mnmcmdmmmqmubmbrmzmpmz
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APPENDIX D: EQUATION FORMS AND STATISTICAL RESULTS




RESULTS OF REGRESSION ANALYSIS ON BORDER COONTY

N Obs variable N

4551 JANCNS 4400
JANWAT 3654
JANAVEP 4400

JULCNS 4400
JULWAT 3954
JULAVEP 4400
QUANT 4400
WTAVE 4400
YCWATER 4551
NEWHV 4551

HINCCOME 4551
NPERSCONS 4551
INCRATIC 4551
LNEWHV 4551

LHINC 4551
LWTAVE 4400
LNP 4551

Minimum

0.1204908
2.162510C
0.13579¢%8
0.2831544
2.3819000
0.1284209
2.2242836
0.1895%07
5.0000000
5000.00
75.0000000
1.00000Q0
0,000933333
8,5171932
1,3174881
-1.6628876

b

64.4431081
29,8633600
21.9748826¢
153.3094386
38.0973000
9.5787352
1184.73
14,4235806
492.,0000000
175000.00
75000,00
18.00000¢C0
2.4000000
12.0725413
11.2252434
2.6688644
2.8903718

16.23971737
11.4222986
0.602517%
35.1026949
20.,9138868
0.5040557
284.3483312
0.5453798
196.1819380
37877.64
20964 .85
J.5664689
0.0212791
10.3178148
8.6534062
-0.7065240
1.1173373

DATA SET

9.7313352¢C
4.886B813¢
0.5057132
23.7236622
9.8783307
0.2746395
182.5988003
0.3607134
80.713928%
25318.69
15017.54
1.9653951
0.C69266¢
0.7286448
0.8716182
0.4096545
0.5739506

Page D1
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Correlation

, CORR HINCOME NEWHY WTAVE NPERSONS MOUA L
. HINCOME 1.0000 0.6584 -0.0879 0.0933 Sl
NEWAV 0.6584 1.0000 -0.1¢77 -0.1035 VI
i WTAVE -0.0879 -0.1077 1.0000 -0.0157 SLrar
" NPERSONS 0.0933 -0.1035 -0.0157 1.0000 3.26773
MCALLEN 0.0303 0.0370 0.3242 0.0673 PeToToe
ZAVALA =0.0671 -0.0777 0.0850 0.0067 ~C.l8Es
HIDALGQ -0.0770 -0.0998 0.1847 0.0887 -0.35
PECOS -0.0313 -0.1328 0.0230 -0.0879 ~C.1049
FRIO -0.0583 -0.0512 -0.0013 -0.0819 -0.2809
ELPASO 0.0909 0.2179 -0.3268 -0.0049 -0.2165
CAMERON 0.0045 -0.0080 0.2687 0.0408 -0.1074
DUVAL 0,0135 -0.0538 -0.1610 -0.0475 -0.1274
QUANT 0.1765 0.228% -0.4354 0.1048 -0.2193
LHINC 0.8588 0,5645 -0.09586 0.1699 0.0224
LNEWHY 0.5985 0.8746¢ -0.1340 -0.1045 0.0376
LWTAVE -0.0970 ~0.1365 0.8241 0.0121 0.4628
LNP 0.1640 -0.0370 -0.0351 0.9407 0.0684
LQUANT 0.1733 0.2143 -0.6567 0.0957 -0.2365
i CORR ZAVALA HIDALGO PECOS FRIO ELPASO
HINCOME -0.0671 -0.0770 -0.0313 -0.0583 0.0909
- NEWHV -0.0777 -0.0998 -0.1328 -0.0512 0.217¢9
WTAVE 0.0850 0.1847 0.0290 -0.0013 ~0.3268
NPERSONS 0.0067 0.0887 -0.0879 -0.0819 ~0.0049
MCALLEN -0.0885 -0.0541 -0.1049 -G.0809% -0.2165
. ZAVALA 1.0000 -0.04%0 ~0.0952 -0.,0734 -0.1964
HIDALGO -0.0490 1.0000 -0.0581 ~0.0449 -0.1200
PECOS -0.0952 -0.0581 1.0000 -0.0871 -0.2328
. FRIO -0.0734 -0.0449 -0.0871 1.0000 -0.1797
ELPASO -0.1964 -0.1200 -0.2328 ~-0.1797 1.0000
CAMERON -0.0974 -0.0595 -0.1155 -0.0891 -0.2383
. DUVAL -0.1156 -0.0706 -0.1370 -0.1058 -0.2828
QUANT -0.0865 -0.1316 0.0027 -0.0545 0.5643
LHINC ~0.0662 -0.0878 -0.0240 -0.0549 0.1171
LNEWHV -0,0892 ~-0.1150 -0.1489 -0.0855 0.2963
. LWTAVE 0.1794 0.2620 0.1212 -0.1457 -0.4627
LNP -0.0089 0.0680 -0.0868 ~-0.0841 0.0157
. LQUANT -0.0997 -0.1426 0.0316 -0.0682 0.5554
Page D2



CORR

HINCOME
NEWHV
WTAVE
NPERSONS
MCALLEN
ZAVALA
HIDALGO
PECOS
FRIO
ELPASO
CAMERON
DUVAL
QUANT
LHINC
LNEWHV
LWTAVE
LNP
LQUANT

CAMERON

0.0045%
-0.0060
0.2687
0.c408
-0.1074
-0.0974
=-0.0595%
-0.1155
~0.0891
-0.2383
1.0000
-0.1403
-0.2585
0.0069
-0.0268
0.3210
0.0348
-0.3305

CORR

HINCOME
NEWHV
WTAVE
NPERSONS
MCALLEN
ZAVALA
HIDALGO
PECCsS
FRIO
ELPASQ
CAMERON
DUVAL
QUANT
LHRINC
LNEWHVY
LWTAVE
LNP
LQUANT

Correlation

DUVAL QUANT
0.013s5 0.1765
-0.0538 0.2285
-0.186l0 -0,4354
~0.0475 0,1048
-0.1274 ~0.2193
~0.115¢ -0.0865
-0.0706 -0.1316
-0.1379 0.0027
-0.1058 ~0.05458
-0.2828 0.5643
=0.1403 -0.2585
1.0000 -0.1214
~0.1214 1.0000
-0.0030 0,1748
-3.0903 0,2532
-0.2047 -C,5808
-0,04137 0,1229
-0.0599 0.9022
LWTAVE LNP
~0.0970 Q0.1640
-0.1365 ~-0,0370
0.8241 =0.0381
0.0121 0.9407
0.4628 0.0684
0.1794 -0.0089
0.2620 0.0680
0.1212 -0.0868
~0.1457 ~0.0841
-0.4627 0.0157
0.3210 0.0348
~0.2047 -0.0437
-0,5808 0.1229
-0.1026 0.2586
-0.1638 =03.0340
1.0000 -0.0075
-0.007s 1.000¢0
-0.7567 0.11863
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Model: LINEAR
Dependent variable: QUANT

Analysis of Variance

Sum of Mean
Source DOF Squares Square F Value Prob>r
Mode] 12 €5237308.153 5436442.34861 292.866 0.600¢C
Error 4387 81435565.710 18562.92813
C Total 4399 146672873.8%¢
Roct MSE 136,24584 R-square 0.4448
Dep Mean 284.34833 Adj R-sq 0.4433
c.v. 47.91512
Parameter Estimates
Parameter Standard T for HO:
Variable »pF Estimate Error Parameter=0 Prob > |71
INTERCEP 1 183.561328° 10.139262¢66 18.104 0.0001
HINCOME 1 0.000417 0.00018775 2.220 0.0265
NEWHV 1 0.000818 0.00011429 7.155 0.0001
WTAVE 1 -118.981459 6.87332902 -17.311 0.0001
NPERSONS 1 12.751330 1.09949908 11,597 ¢.0001
MCALLEN 1 -11.706411 10.95995152 ~1.06é8 0.2855
ZAVALA 1 44.19541¢ 10.947466686 4.037 0.0001
HIDALGO 1 ~10.656558 14.80536917 -0.720 0,4717
PECOS 1 101.022764 10.25696933 2.849 0.0001
FRIO 1 55.282276 11,36608588 4.864 0.0001
ELPASO 1 201.653344 8.58215073 23,497 0.0001
CAMERON 1 -25.996588 10.40311851 =2,499 0.0125
DUVAL 1 14.661849 9.51041139 1.542 0.1232
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Modeli: LOG/LOG
Cependent Variable: LQUANT

Analysis of Variance
Sum of Mean
Source CF Squares Square F Value Pr
Model 1 1735.21932 144 60161 1131.188 s.
Errcr 4387 560.79756 ¢.12781
C Total 4399 2296.01688
Root MSE 0.35754 R-square Q0.7558
Dep Mean 5.,42582 Adj R-sqg 0.7551
C.V. 6.58953
Parameter Estimates
Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0 Prob > |T)|
INTERCEP 1 2.860861 0.08509712 33.619 0.0001
LHINC 1 0.004126 0.00823717 0.501 0.6164
LNEWHV 1 0.075635 0.00997691 7.581 0.0001
LWTAVE 1 -1.627013 0.02136490 -76.154 0.0000
LNP 1 0.115564 0.01026907 11.254 0.0001
MCALLEN 1 0.885500 0.03229412 27.420 0.0001
ZAVALA 1 0.654829 0.02998390 21.839 0.0001
HIDALGOQ 1 0.892786 0.04150351 21.511 0.0001
PECOS H 0.817135 0.02771595 29,482 0.0001
FRIO 1 -0.063966 0.02975134 -2.150 0.0316
ELPASO 1 0.574516 0.02268184 25.329 0,0001
CAMERON 1 0.391712 0.02903987 13.489 0.0001
DUVAL 1 0.04548¢ 0.02497899 1.821 0.0687
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Model: LOG/LINEAR
Dependent Variable: LQUANT

Analysis of Variance

Sum of Mean

Source DF Squares Square F Value Prop>fF
Model 12 1405.49354 117.12446 576,992 0.000¢
Error 4387 890.52333 0.20299
C Total 4399 2296.01688

Root MSE 0.45055 R-~square 0.6121

Dep Mean 5.42582 Adj R-sq 0.6111

c.v. 8.30374

Parameter Estimates

Parameter Standard T for HO:
Variable DF Estimate Error Parameter=0
INTERCEP 1 5.409719 0.03352911 161,344
HINCOME 1 0.000001611 0.00C00062 2.595
NEWHV 1 0.000002488 0.00000038 6.584
NPERSQONS 1 0.041953 0.00363589 11.%39
WTAVE 1 ~1.016%946 0.02272913 -44.742
MCALLEN 1 0.0989%058 0.03624301 2.733
ZAVALA 1 0.170061 0.03620172 4,698
HIDALGO 1 0.094005 0.04895926 1.92¢
PECOS 1 0.441562 0.03391834 13.018
FRIO 1 0.145021 C.03758604 3.858
ELPASO 1 0.676245 0.0283799¢ 23.828
CAMERCON 1 -0.123942 0.03440164 ~3.603
DUVAL i 0.059331 0.03144958 1.887
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Prob > | T}

0.0000
0.00%5
0.0001
0.0001
G.0000
0.0063
0.0001
0.0549
0.0001
0.0001
0.0001
0.0c03
0,.0593
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Model: MODIFIED LOG/LOGC
Dependent Variable: LQUANT
Analysis of Varjiance
Sum of Mean
Source oF Squares Square F Value Proo>s:
Model L2 1398,52559 116.54380 3569.674 3.323¢
Error 4387 B897.49129 0.20458
C Total 4359 2296.01688
Root MSE 0.45230 R-square 0.6091
Dep Mean 5.42582 Adj R-sq 0.608¢C
C.Vv. 8.33617
Parameter Estimates
Parameter Standard T for HO:
Variable CF Estimate Error Parameter=0 Prob > T
INTERCEP 1 4.527816 0.10832947 41.889 0.000C0
LHAINC 1 0.011122 0.01041945 1.067 0.2858
LNEWHV L 0.086822 0.01262161 6,879 0.0001
WTAVE 1 -1.015991 0.02284451 -44.474 0.0000
LNP 1 0.138794 0.01258148 10.692 0.0001
MCALLEN 1 0.091892 0.03643949 2.522 €.0117
ZAVALA 1 0.165093 0.03634375 4.541 ¢.0001
HIDALGO 1 0.096146 0.0491347¢ 1.957 0.0504
PECOS 1 0.433587 0.03408351 12,721 0.0001
FRIO 1 0.133975 0.03771921 3.552 0.0004
ELPASQ 1 0.659593 0.02964298 23.028 0.0001
CAMERON 1 -0.,127082 0.03456828 -3.676 0.0002
DUVAL 1 0.05642¢6 0.03159884 1.78¢ 0.0742
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WTAVE
NPERSONS
HINCOME
NEWHV
YCWATER

COUNTYGR=Duval
Minimum Maximum
0,3582593 0.5227767
1.0000000 14.000Q000
320.0000000 75000.00
5000.00 175000.00
84.0000000 480.0000000

64.4634627

554.6169730

0.4030785
3.3535032
21398.88
34349.12
217.7659236
230.0337582

0.0342112
1.8403255
15866.78
25889.03
89,7220997
111.0545508

WTAVE
NPERSONS
HINCOME
NEWHV
YCWATER

0.6649240
1.0000000
530.0000000
5000.00
134.0000000
34.5337787

1.3922364
13.0000000C
75000.00
175000.00
480.0000000
516.7842841

0,9198072
4,007€728
22363.54
40709.72
226.9514066
156.1294804

C.1688946
2.0562456
16661,32
28392.42
69.3365275
92.,9347045

WTAVE
NPERSONS
HINCOME
NEWHV
YCWATER

WTAVE
NPERSCONS
HINCOME
NEWHV
YCWATER

0.9303016
4.5937500
14205.78
23037.11
219.1171875
145.5519704

0.8273027
31.8172043
21100.82
37258.06
179.9161290
147.0679769

0.1602426
2.7073484
13703.14
17126.70
60.6850163
80.3193827

0.8124907
2.0954610
15619.49
28281.69
78.0399948
98.9248B112

Minimum Maximum
0.6791416 1.2911388
1.00000C0 14,0000000

135.0000000 75000.00

5000.00 112500.,00
140.0000000 420,0000000
41.8847950 423,2483658

Minimum Maxlimum
0.4491254 14.4235806
1.0000000 11.0000000

135.0000000 75000.00

5000.00 175000.00

53.0000000 450,0000000

2.2242636 592,4921492
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VARIABLE MEANS BY COUNTY GRGUP

NPERSONS
HINCOME
NEWHV
YCWATER
QUANT

COUNTYGR=Pecos
Minimum Maximum
0.4768691 0.9731268
1.0000000 li.cc0o000¢C0
305.0000000 750C0.00
5000.c0 $5000.00
85.,0000000 485.0000000

50.3531305

941.5413309

0.5765134
3.0672646
19499.85
27642.94
180.6928251
285.8336270

0.0760536
1.646229¢
13194.5:
18388.67
75.8107478
168.9041097

WTAVE
NPERSONS
HINCOME
NEWHV
YCWATER
QUANT

0.37532368
3.5224826
228€8. 234
45730.68
1896.5953135
432.9727260

0.0017468
1.819475¢0
14399.85
23543.26
74.2039050
170.7032353

NPERSONS
HINCOME
NEWHV
YCWATER
QUANT

Minimum Maximum
0.3717219 0.3794739
1.0000000 13.0000000

75,0000000 75C00.00
5000.00 175000.00
60.0000000 492.0000000
217.9850766 1184.73
COUNTYGR=Zavala

Minimum Maximum
0.4006186 1.30059¢67
1.000Q000 18.00C¢0000

255.0000000 75000.00
5000.00 175000.00
45.,0000000 480.0000000
20.7596552 1153.19

0.6536381
3.6299654
17336.02
30726.30
147.6850153
228.6248678

0.1445155
2.2743072
13800.61
22404.54
71.7989387
176.8339718

NEERSONS
HINCOME
NEWHV
YCWATER
QUANT

0.3582593
1.0000000
145.0000000
$000.00
84.0000000
64.46348627

0.5227767
12.0000000
75000.00
175000.00
480.0000000
554.6169730

0.4054481
4.0580645
20227.27
36895.16
214,2387097
225.6679090

0,0360994
2.10789456
16807.06
27632.75
91.6427624
113.4318730
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-------------------------------- COUNTYGR=Duval -===-=-=----=—-----=-=======---
N Obs Variable N Minimum Maximum Mean sca Dev
628 WTAVE 628 0.3582593 0.5227767 0.4030785 ¢.0342112
NPERSONS 628 1.0000000 14.0000000 31,3535032 1.8403255
HINCOME 628 320.00000600 75000.00 21398.88 15866.76

NEWHV 628 5000 .00 175000.00 34349,12 25889.03
YCWATER 628 §4.0000000 480.0000C00 217.7659236 89.7220997

QUANT 628 64 .4634627 954.6169720 230.0337582 111.0545508

N Obs Variable N Minimum Maximum Mean Std Dev
381 WTAVE 3581 0.6649240 1.3922364 0.9198C72 0.1688946
NPERSONS 391 1.0000000 13.0000000 4,0076726 2.0562456
HINCOME 391 530.0060000 75000.00 22363.54 16663.32

NEWHV 391 $000.00 175000.00 40709.72 28392.42
YCWATER 391 134,0000000 480.0000000 226.9514066 69.3365275

QUANT 391 34.53377187 516.7842841 156.1294804 92.9347045

N Obs Variable N Minimum Maximum Mean Std Dev
128 WTAVE 128 0.6791416 1.2911388 0.9303016 0.1602426
NPERSONS 128 1.0000000 14.0000000 4.,5937500 2.7073464
HINCCME 128 135,0000000 75000.00 14205.78 13703.14

NEWHV 128 5000.00 112500.00 23037.11 17126.70
YCWATER 128 140.0000000 420.0000000 219.1171875 60.6850163

QUANT 128 41.8847950 423,2483658 145.5519704 80.3193827
------------------------- mmme—= COUNTYGR=Cameron =--————————--—esem-=——oo-=~-os==-==
N Obs Variable N Minimum Maximum Mean sStd Dev
465 WTAVE 465 0.4491254 14.4235806 0.8273027 0.8124907
NPERSONS 465 1.0000Q000 11.0000000 3.8172043 2.0954910
HINCOME 465 135.0000000 75000.00 21100.82 15619.49

NEWHV 465 5000.00 175000,00 3725%8.06 28281.69
YCWATER 4865 53,0000000 450.0000000 178.9161290 78.0399948

CUANT 465 2.2242636 592.4921492 147.0679769 98,9248112
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