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Dedication

We note with sadness and respect the death of Wray Smith on May 19,
2000, less than one month after he played a major role in the April 2000
Workshop on Formulas for Allocating Program Funds that is the primary
subject of this report.  Wray had a distinguished career as a federal statisti-
cian.  In 1976-1977, under the auspices of the Federal Committee on Sta-
tistical Methodology, he chaired the subcommittee that produced Statisti-
cal Policy Working Paper 1: Report on Statistics for Allocation of Funds (U.S.
Office of Statistical Policy and Standards, 1978).  That report broke new
ground in two ways: it served as the prototype for the highly successful
continuing series of Statistical Policy Working Papers and it identified the
potential for improving the equity and effectiveness of formula allocation
processes by paying greater attention to their statistical features.  The rec-
ommendations in Working Paper 1 have provided this panel with an impor-
tant starting point for its deliberations.

Because of his groundbreaking contributions, Wray was asked to pre-
pare and present an introductory background paper for the April 2000
Workshop (Smith and Parker, 2000), an assignment that he fulfilled with
his usual dedication and skill.  We dedicate this report to his memory.
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Each year, formulas are used to allocate well over $200 billion of fed-
eral funds to state and local governments via more than 160 federal pro-
grams designed to meet a wide spectrum of economic and social objectives.
These programs address societal goals, such as improving educational out-
comes and accessibility of medical care, and are designed to equalize fiscal
capacity to address identified needs.  An early example of such a formula
was the Morrill Act of 1862, which allotted to each state 30,000 acres of
public land for each of its senators and representatives in Congress.  The
land was to be sold and the proceeds used to establish one or more institu-
tions of higher learning.

Such formulas are developed in the context of a complex political pro-
cess.  Use of a formula, as opposed to arbitrary specification of the amount
to be given to each recipient jurisdiction, facilitates informed debate about
the allocation process by providing documentation of assumptions and
computations. Furthermore, a formula offers legislators an effective way of
explaining the allocation process to their constituents. However, as dis-
cussed in this report, when funds are allocated according to a formula,
there is no guarantee that objectives will be fully met.  In particular, proper-
ties of data sources and statistical procedures used to produce formula in-
puts can interact in complex ways with formula features to produce conse-
quences that may not have been anticipated or intended.

There is a long history of attention to these matters, but many of the
issues identified and recommendations made are still of central importance

Foreword
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and have been only partially addressed. To reenergize attention to these
persistent issues, the Committee on National Statistics (CNSTAT) con-
vened a two-day Workshop on Formulas for Allocating Program Funds on
April 26-27, 2000.  The workshop focused on statistical issues that arise in
the development and use of formulas for allocating federal funds to state
and local governments in programs with a wide spectrum of objectives.  Its
agenda included an overview of formula allocation programs and relevant
data sources, case studies, presentations on methodology, and a roundtable
discussion.   Presenters and other workshop participants included formula
allocation program managers, economists, statisticians, and demographers
from federal and state government agencies, universities, and independent
research organizations.  The goals of the workshop planners were to issue a
report that would make a significant contribution to the field and to lay the
groundwork for a subsequent panel study.

The workshop was a direct outgrowth of a previous study by the
CNSTAT Panel on Estimates of Poverty for Small Geographic Areas.  That
panel, established under a 1994 act of Congress, began its work with a very
specific mission: to evaluate the suitability of the U.S. Census Bureau’s
small-area estimates of poor school-age children for use in the allocation of
funds to counties and school districts under Title I of the Elementary and
Secondary Education Act.  In carrying out their assignment, panel mem-
bers came to realize that the properties of data sources and statistical proce-
dures used to produce formula estimates, interacting with formula features
such as thresholds and hold-harmless provisions, can produce consequences
that may not have been anticipated or intended (See Chapter 3 for specific
examples).  It also became evident that there is a trade-off between the goals
of providing a reasonable amount of stability in funding from one year to
the next and redirecting funds to different jurisdictions as true needs
change.  In one instance, for example, the annual appropriation included a
100 percent hold-harmless provision, ensuring that no recipient would re-
ceive less than the year before (For details, see “Title I of the Elementary
and Secondary Education Act” in Chapter 2).  However, there was no in-
crease in the total appropriation, with the result that new estimates show-
ing changes in the distribution of program needs across areas had no effect
on the allocations.

Situations like this can arise not only in the Title I education alloca-
tions, but also in the many other formula allocation programs under which
large amounts of federal and state funds are distributed to local govern-
ments for defined purposes. In considering the panel’s conclusions,
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CNSTAT decided that it was important to explore these issues in a broader
context, starting with the workshop and proceeding to a more comprehen-
sive panel study.

Following the April 2000 workshop, the Panel on Formula Allocations
was formed in fall 2000. The panel’s tasks are to refine and follow up on the
important issues identified in the workshop, conduct case studies and meth-
odological investigations, obtain input from individuals who design and
implement programs using formula allocation, and to develop findings,
recommendations, and guidelines relating to these issues. To these ends, a
planning meeting was held on December 11-12, 2000; the panel then met
on January 11-12, February 15, and April 19-20, 2001, to develop a work
plan, review information, and obtain input from individuals involved in
developing and administering funds allocation programs.  The panel will
hold additional meetings during the remainder of 2001 and in 2002.

At its first meeting in January 2001, the panel decided to include a
summary of the April 2000 workshop in this initial report; the issues iden-
tified by workshop participants will be high on the agenda for the panel’s
work.  Part I of this report is the workshop summary.  Part II synthesizes
the principal themes from the workshop and the panel’s initial meetings,
highlights the principal issues the panel intends to address, and outlines
anticipated panel activities.

We invite and encourage feedback on this report and the panel’s pro-
posed activities.  Please address comments to Virginia de Wolf, study direc-
tor, at the Committee on National Statistics (2101 Constitution Avenue,
N.W., Washington, DC 20418, phone 202-334-3023; fax 202-334-3751;
email vdewolf@nas.edu).

John E. Rolph, Chair
Committee on National Statistics
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PART I

Workshop Report

This part of the report provides an account of the presentations and
discussions at the workshop (see the agenda in Appendix A).  The first three
chapters cover the overview, case studies, and methodological sessions, re-
spectively.  Chapter 4 summarizes the issues discussed in the roundtable
and concluding sessions, with emphasis on the identification of questions
that might be addressed in a panel study.
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3

1

Formula Allocation Processes:
 An Overview

The use of formulas to allocate federal and state funds to subordinate
jurisdictions is part of a broader process of government-to-government
transfer of funds. Uses of such funds by the recipients may be unrestricted,
as in the General Revenue Sharing Program of the 1970s and 1980s, or
they may be limited to specific purposes, for example to provide medical
care and improve the education of children in poor families, assist persons
to end their dependence on welfare, revitalize economically depressed cities
and neighborhoods, or provide assistance to localities disproportionately
affected by the HIV epidemic.  At the federal level, the U.S. Congress
determines how much money will be distributed and for what purposes.
For some programs, the Congress appropriates a fixed total amount each
year to be allocated among states or other recipients; for others, such as
Medicaid, amounts may be specified as a certain proportion of all qualified
expenditures by a state or other jurisdiction.  In the former case, a formula
dictates how much of the total goes to each recipient; in the latter case, a
formula determines what proportion of each jurisdiction’s amount will be
matched by the federal government.

Wray Smith, of the Harris Smith Institutes, opened the workshop by
presenting “An Overview of Formulas for Allocation of Funds” (Smith and
Parker, 2000).  He noted that nearly $200 billion of federal funds are dis-
tributed annually to states and other units of government under formula
allocation programs. Amounts have more than doubled in real terms over
the past 25 years; a 1975 study estimated that $35.6 billion was allocated
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under grants using population or per capita income as formula compo-
nents.1 In fiscal year 1998, Medicaid was by far the largest formula alloca-
tion program, with $101.2 billion disbursed.  Highway planning and con-
struction grants came next, with $19.8 billion, followed by allocations
under Title I of the Elementary and Secondary Education Act, with $7.8
billion.  The U.S. General Services Administration’s 1998 Formula Report
to the Congress lists a total of 340 programs; however, some of these do not
have formula provisions but have optional or required matching or cost-
sharing provisions.

Formula allocation programs are characterized by the allocation of
money to states or their subdivisions in accordance with a distribution for-
mula prescribed by law or administrative regulation, for activities of a con-
tinuing nature not confined to a specific project.  For some programs, the
distribution formula used is a closed mathematical expression; for others,
iterative processes are used to arrive at the final allocations.  Block grant
programs are a subset of formula allocation programs in which the recipient
jurisdiction has broad discretion for the application of funds received in
support of such programs as community development or the prevention
and treatment of substance abuse, which are specified in the enabling legis-
lation.  Matching grant programs, such as Medicaid and certain transporta-
tion programs, require that the recipient state provide a matching percent-
age of funds from state sources.

ELEMENTS INCLUDED IN ALLOCATION FORMULAS

Elements included in formulas vary widely among the programs cur-
rently active.  Most programs use one or more of the following:

• A direct or indirect measure of need, such as the number of school-
age children in poverty, the number of overcrowded housing units in an
area, or the number of reported cases of AIDS.

• A measure of the capacity or capability of an area to meet the need

1The 1975 study, “Use of Data on Population in Federal Grants-in-Aid to State and
Local Government in Fiscal 1975” was prepared by Charles Ellett of the Statistical Policy
Division, U.S. Office of Management and Budget, and is cited in U.S. Office of Statistical
Policy and Standards (1978).  The 1975 and current figures may not be precisely comparable
in terms of the types of formula allocation programs included.
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from state, local, or private funds.  Typical measures used are per capita
income and total taxable resources.

• A measure of effort, that is, the amount of available local resources
actually devoted to meeting the need.  In the Medicaid formula, for ex-
ample, this would be a state’s total eligible medical expenses under its Med-
icaid program.  In the Title I education program it is the state’s average per
pupil expenditure (bounded by 80 and 120 percent of the national aver-
age).

• An index of costs incurred in meeting program needs in an area,
such as an index of wages paid to workers in the health care industry.

In addition to these and other formula elements, the allocation rules may
include one or more of the following features:

• A threshold, which calls for some minimum level of need before an
area is eligible for any funds at all under the program.  In some programs,
thresholds are used to target resources to the areas with the greatest need.

• A minimum amount to be received by each state or other jurisdic-
tion.

• A hold-harmless provision, which limits decreases in amounts re-
ceived by areas from one time period (usually a fiscal year) to the next.

The inclusion of such special features sometimes requires use of relatively
complicated iterative procedures to determine the allocation of a fixed total
appropriation to eligible jurisdictions.

DATA SOURCES

Specific data sources for formula elements may or may not be identi-
fied in enabling legislation for formula grant programs.  Population (total
or for defined age groups) is an element in many formulas and may come
from the most recent decennial census or from the U.S. Census Bureau’s
current population estimates.  Income data may come from the decennial
census, the Current Population Survey (CPS), or personal income statistics
compiled by the Bureau of Economic Analysis.  Possible future sources of
income and poverty data are the U.S. Census Bureau’s Survey of Income
and Program Participation and its American Community Survey (ACS),
which is currently in the developmental stage (see discussion in Chapter 4).
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Data from administrative sources may also be used as inputs.  As de-
scribed in Chapter 2, the county estimates of poor school-age children used
in the Title I education allocations are model-based estimates that supple-
ment decennial census and CPS data with inputs based on individual in-
come tax returns and records of participation in the Food Stamp Program.

Several considerations influence choices among alternative sources of
input data for elements included in a formula:

• The conceptual fit between currently available data and the formula
elements, as defined in enabling legislation or administrative regulations. If
the definitions of the elements or program goals lack specificity, evaluation
of the fit may require subjective judgments.

• The level of geographic detail for which data are provided.  The de-
cennial census can provide estimates for areas as small as school districts
(although with substantial sampling variability for the smaller districts),
whereas estimates from the Survey of Income and Program Participation
are limited to census divisions and a few large states.

• The timeliness of the data, that is., the elapsed time between the
reference period for the estimates and the period for which the allocations
are being made.  Here the decennial census data are at an obvious disadvan-
tage compared with continuing or periodic sample surveys and administra-
tive record sources.

• The quality of the data, as measured in terms of sampling variability
and bias.

• The cost of collecting or compiling new data to provide inputs to
the formula.  Benefits from improvements in conceptual fit or other aspects
of data quality have to be weighed against cost.  Even when existing data
sources are used, there may be significant costs of obtaining data in a for-
mat suitable for the allocation process.

Clearly, there are many trade-offs among these considerations, and it is
likely that no one data source will be superior to the others on all counts.
One solution to this dilemma may be the use of model-based estimates that
combine inputs from several different sources.

Martin David of the University of Wisconsin, a discussant in the open-
ing session, elaborated on these trade-offs, using the Title I education allo-
cations as an illustration.  Comparing alternative sources of income data,
he noted that the most comprehensive data on income by source come
from the Survey of Income and Program Participation, but that it has the
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smallest sample size.  The CPS data are somewhat less detailed but are
based on a larger sample.  Individual income tax data are not subject to
sampling error but cover only about 90 percent of the total population.
Their utility could be improved if they were coded to the county and school
district levels.  Decennial census data cover a larger proportion of the popu-
lation and provide more geographic detail, but they lack timeliness and are
subject to greater underreporting of some types of income. Regarding con-
ceptual fit, he argued that the current official definition of poverty could be
improved by adopting proposed revisions that include in-kind income as a
resource and exclude taxes paid (see National Research Council, 1995).

HOW FORMULAS ARE DEVELOPED AND ADMINISTERED

David McMillen, a staff member of the U.S. House Committee on
Government Reform and Oversight, discussed practical considerations that
affect the development of legislation to allocate federal funds to states and
localities.  He stated that inclusion of a funding formula in a bill makes the
legislative process more difficult from beginning to end.  At each stage,
starting with the committee that first considers the bill and proceeding
through votes in both houses and deliberations in conference committees,
the sponsors and drafters of the legislation must take into account how the
members most influential at each stage will fare in allocations based on the
proposed formula.  As with any type of legislation, there must be a majority
of members voting for it as it moves to final passage.  However, funding
formulas place in stark contrast those who are advantaged and disadvan-
taged by the legislation.  In simplest terms, how does one persuade a mem-
ber of Congress to vote for legislation that will disadvantage his or her
constituents?  There must be more winners than losers, and key members
of the power structure must not perceive that the outcome will be unfavor-
able to them.

In the Senate, where an individual senator can block legislation from
coming to the floor, it is important that members representing small states
not feel that the allocation formula treats them unfairly.  All members of
Congress must face the reality that they will be held accountable for every
vote they cast and that their constituents will be more inclined to judge
them on how their state or district fared in the allocation than on the
overall goals of the program.  Thus, formulas that finally emerge from the
political process may represent compromises between substantive program
goals and the need to generate the required number of votes at each stage.



Copyright © National Academy of Sciences. All rights reserved.

Choosing the Right Formula:  Initial Report
http://www.nap.edu/catalog/10178.html

8 CHOOSING THE RIGHT FORMULA:  INITIAL REPORT

In some extreme cases, it has proven to be too difficult to devise a formula
that would give the desired percentages to each state, so the actual percent-
ages have been specified in the legislation.

In response to a question, McMillen said that members of Congress
and their staffs frequently request that the Congressional Research Service
and the U.S. General Accounting Office provide information used to evalu-
ate proposed formulas.  However, Congress has relatively little contact with
the statistical community in this context.  One exception was the initiative
by Congressman Tom Sawyer of Ohio which led to the replacement of
outdated census data by more current small-area estimates of income and
poverty in the Title I education allocations (see Chapter 2 for more details).

Program agencies in the Executive Branch also play a significant role in
the funding allocation process and in the formulation of rules and regula-
tions that govern how the funds are used by the jurisdictions that receive
them.  In a few instances the agencies, following general guidelines in legis-
lation, develop the specifics of the allocation formula or process.  Funds are
sometimes provided for agencies to conduct or sponsor research to deter-
mine to what extent the allocations have led to the achievement of program
goals and to develop recommendations for improved formulas and better
data sources.

At the state and local levels, authorities are generally required to follow
prescribed administrative procedures in order to receive the funds that have
been allocated to them and to account for their use.  Typically, legislation
or regulations allow for some proportion of the total funds to be used for
such administrative purposes.

PREVIOUS STUDIES OF THE STATISTICAL ASPECTS
OF ALLOCATION FORMULAS

The paper by Smith and Parker that was presented at the workshop
summarized selected previous studies that they considered relevant to its
themes.  The first four studies related to the General Revenue Sharing
(GRS) Program.  Between 1972 and 1986, the GRS program allocated
federal funds to approximately 39,000 local jurisdictions using a formula
based on population and per capita income:

• The General Revenue Sharing Data Study by the Stanford Research
Institute (1974).  This pioneering study focused on questions of the degree
to which equitable allocations to states, and thence to localities, were de-
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pendent on the quality of the data used in the GRS allocation formulas.
Several methods of improving the timeliness and accuracy of the estimates
were recommended.  The study addressed difficulties in making the esti-
mates for small jurisdictions that were mandated by the GRS legislation.

• A 1975 study of alternative formulas for the GRS program under-
taken by the Center for Urban and Regional Study at Virginia Polytechnic
Institute and State University under a grant from the National Science
Foundation.  The study recommended inclusion of a poverty factor in the
intrastate allocation formula and allocations on a per capita basis for units
of government for which reliable estimates of income and poverty were
unavailable.

• The 1980 report of the CNSTAT panel on Small-Area Estimates of
Population and Income (National Research Council, 1980).  This panel
was asked to evaluate the U.S. Census Bureau’s procedures for making
postcensal estimates of population and income, a task largely motivated by
the use of these estimates in the GRS program.  The panel made several
recommendations for improving the estimates.  It also recommended that
some limits be imposed on congressional and other requirements for the
U.S. Census Bureau to make such estimates for very small areas.

• A staff report of the Federal Reserve Bank of Minneapolis (Stutzer,
1981).  The GRS allocation formula included an element designed to re-
ward localities with higher tax efforts (a ratio of state and local tax collec-
tions to total personal income).  This study used simulation methods to
evaluate the effects of such provisions on the recipient government’s tax
effort, spending levels, and welfare.

Two major studies of the statistical aspects of allocation formulas ap-
peared toward the end of the 1970s.  The first was Statistical Policy Working
Paper 1, Report on Statistics for Allocation of Funds, prepared by a subcom-
mittee of the Federal Committee on Statistical Methodology (chaired by
Wray Smith).  The subcommittee’s goal was “to study, from the statistical
standpoint, possible principles or guidelines which could be used to insure
that the intent of Congress is fulfilled in the allocation of federal funds”
(U.S. Office of Statistical Policy and Standards, 1978:1).  The report in-
cluded 5 case studies selected from the 10 largest programs using popula-
tion and per capita income data as formula components.  It considered the
problem of measuring population, capability, and effort and took into ac-
count the effect of constraints and hold-harmless provisions on formula
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performance.  It also discussed the special problems that arise in adminis-
tering allocations to small areas.  The subcommittee recommended that the
goals of each allocation program be specified as clearly as possible and made
several recommendations designed to assist program designers and drafters
of legislation in meeting these goals more effectively.

The second broad study of these issues was conducted by the Center
for Governmental Research (1980) under a grant from the National Sci-
ence Foundation.  This project was primarily concerned with “developing
and applying analytical tools to evaluate the distributional and equalization
effects of federal grant-in-aid formulas and to improve formula perfor-
mance.”  The project final report called for several modifications of existing
formulas, including “elimination of dual formula systems, updating of data
elements, elimination of constraints, adjustments for cost-of-government
differentials, and use of income per need unit ratios.”

An article by Spencer (1982a) examined interactions between statisti-
cal issues and the technical and political aspects of formula design.  Spencer
recommended further statistical and policy research to explore a series of
trade-offs:  the use of simple versus more sophisticated formula compo-
nents,  the use of general-purpose data versus data produced primarily for
use in allocation programs,  the use of abrupt versus gradual eligibility
thresholds, and updating versus not updating the statistical variables used
in formulas.  He recommended that statisticians and policy analysts col-
laborate in research on these issues.

The Smith and Parker paper also reviewed three studies conducted in
the 1990s.  A study by the Urban Institute reviewed a broad range of op-
tions for Reforming the Medicaid Matching Formula.  It discussed several
elements that could be included in the formula, “particularly emphasizing a
broader-based measure of fiscal capacity, adding cost of living and cost of
health care adjustments, and adding a new component that would incorpo-
rate health care needs” (Blumberg et al., 1993:vi).

In 1996 the U.S. General Accounting Office, at the request of the
Committee on the Budget, U.S. House of Representatives, conducted a
study that focused on “the extent to which the grant system succeeds in two
objectives frequently cited by public finance experts: (1) encouraging states
to use federal dollars to supplement rather than replace their own spending
on nationally important activities and (2) targeting grant funding to states
with relatively greater programmatic needs and fewer fiscal resources” (U.S.
General Accounting Office, 1996:1).  The report, which was called Federal
Grants Design Improvements Could Help Federal Resources Go Further, con-
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cluded, “for the most part, the federal grant system does not encourage
states to use federal dollars as a supplement rather than a replacement for
their own spending on nationally important activities” (p.2) but added that
not every grant is intended to do so.  The report also concluded, “federal
aid is not targeted to offset these fiscal imbalances.  Consequently, lower
income states face greater fiscal strain in financing federally aided services
than higher income states with lower measurable needs” (p.2).

Finally, Smith and Parker described a report from the RAND Drug
Policy Research Center, Review and Evaluation of the Substance Abuse and
Mental Health Services Block Grant Allocation Formula (Burnham et al.,
1997).  These grants were the subject of the third case study presented and
discussed at the workshop (see Chapter 2).
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Four federal formula grant programs were selected to provide concrete
illustrations of statistical issues that arise in the development and applica-
tion of funding formulas.  The Medicaid program, although its basic for-
mula differs substantially from those of most other programs, was chosen
for the first case study because it currently accounts for more than half of all
federal funds disbursed annually via formula grants.  The second case study
relates to grants under Title I of the Elementary and Secondary Education
Act.  The third case study relates to block grants administered by the Sub-
stance Abuse and Mental Health Services Administration (SAMHSA), and
the fourth covers allocation of funds in the Special Supplemental Nutrition
Program for Woman, Infants, and Children (WIC).  The allocation formu-
las used in all of these programs have been modified over time, partly on
the basis of evaluation studies and research, in attempts to improve the
equity of the allocations and their effectiveness in meeting program goals.

MEDICAID

In the opening session of the workshop, Jerry Fastrup, of the U.S.
General Accounting Office, described the Medicaid program and the for-
mula used to provide federal funds to match expenditures by the states
under the program.  Medicaid is a jointly funded federal-state program
providing health care to low-income persons under eligibility standards set
by the states, subject to federal regulations.  State expenditures are partially
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reimbursed by the federal government.  The proportion reimbursed to each
state is determined according to a formula for the federal medical assistance
percentage (FMAP):

where PCI = per capita income.  FMAP is subject to a minimum of 50
percent and a maximum of 83 percent.  The values of per capita income are
based on a 3-year average of personal income estimates compiled by the
Bureau of Economic Analysis. The lower a state’s per capita personal in-
come in relation to the national value, the higher is the proportion of its
Medicaid costs that will be reimbursed by the federal government.  Squar-
ing the ratio magnifies this effect.  The highest value of the FMAP in fiscal
year 2000 was Mississippi’s 76.8 percent.  Ten states received the minimum
50 percent reimbursement.

Fastrup explained that the per capita income ratio in the formula serves
a dual purpose.  It is indirectly related to the relative number of low-income
persons in the state, which is an indicator of the target population that the
program is intended to serve (need), and also to the state tax base, that is,
its ability to raise revenues to meet program needs (capacity).  He said that
there may be better indicators that could be used in the formula.  An esti-
mate of the number of persons in poverty might be a more direct indicator
of program need.  For capacity, estimates by state of total taxable resources
that are prepared by the U.S. Department of the Treasury and used in the
SAMHSA block grant formula would be a more direct measure.  Further
improvements could be achieved by introducing measures related to cost
differentials by state.  Such measures would take account of differentials in
the costs of providing medical care and also in the proportion of the target
population who are elderly and therefore require more resources per person.

Fastrup presented results of a simulation using a revised formula that
included such elements.  Based on this formula, the states of California and
New York, which both have per capita incomes above the national average,
were among those with the lowest capacity in relation to need.  He then
presented an analysis of the equalizing effects on relative capacity, by state,
of federal aid based on the current FMAP formula.  This analysis showed
that more than half of the states that were above the national average in
terms of their capacity to fund Medicaid without federal aid were farther
above it with federal aid (disequalization) and that several that had been
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below average were taken well above the average (overequalization).  A
handful of states, including New York, California, and the District of Co-
lumbia, were farther below the national average when federal aid under the
Medicaid program was taken into account.  He concluded his presentation
by pointing out that a large majority of states would lose funding if a more
appropriate formula were used; hence, the likelihood of such a formula
being adopted is small.

TITLE I OF THE ELEMENTARY AND SECONDARY
EDUCATION ACT

Sandy Brown, of the U.S. Department of Education, described the
history and scope of the program, the processes used in allocating funds,
and the changes that have been made during the past decade as a result of
legislation designed to bring about use of more timely data in the allocation
process.

The Title I grants to school districts were first authorized in 1965 as a
part of the Johnson administration’s Great Society program.  Their objec-
tive is to provide financial assistance to school districts and schools with
high numbers or percentages of poor children to help meet the educational
needs of children who are failing, or most at risk of failing, to meet chal-
lenging academic standards.  The Title I program is the largest elementary
and secondary education program of the federal government, with a cur-
rent budget of almost $7.9 billion.  Based on 1996-1997 data, Title I ac-
counted for about 2.5 percent of total U.S. revenues from all sources that
were devoted to elementary and secondary education.  About 92 percent of
all school districts receive Title I funds, and about 27 percent of all children
ages 5 to 17 are affected by Title I services.  Currently, there are two kinds
of grants being made: basic grants, which account for about 84 percent of
the total, and concentration grants, which are designed to supplement fund-
ing for school districts with heavy concentrations of poor children.

For each fiscal year, the grants to individual school districts1 are deter-

1Prior to the 1999-2000 school year, allocations to counties were determined by the
Department of Education and the allocations to school districts were determined by state
education agencies.  Starting with the 1999-2000 school year, the allocations to school dis-
tricts are determined directly by the Department of Education, except that states have the
option to group school districts with a population of less than 20,000 and determine alloca-
tions to these districts, using a procedure approved by the Department of Education.
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mined by allocation formulas that are applied to the total amounts appropri-
ated by Congress for basic and concentration grants.  The allocation formulas
for both kinds of grants are based primarily on estimates of the number of
children ages 5 to 17 living in families below the official poverty line.  They
also use state per pupil expenditures as a proxy measure of the cost of educa-
tional services.  Both kinds of grants are subject to eligibility thresholds.  To
qualify for a basic grant, a school district must have at least 10 “formula”
children2 and the number of formula children must exceed 2 percent of the
school age population.  To qualify for a concentration grant, either a district
must have more than 6,500 formula children, or the number must exceed 15
percent of the total school-age population.  There are also state minimums
whose effect is to give a few small states somewhat larger amounts than they
would otherwise receive.  Title I also includes a hold-harmless provision for
basic grants, under which each district is guaranteed to receive a specified
minimum percentage of what it received the year before.  These guaranteed
percentages vary according to a step function based on the percentage of
eligible children in the school age population.

The application of the formulas for the two kinds of grants is an itera-
tive process.  First, estimates of the number of eligible children are multi-
plied by 40 percent of state per pupil expenditure to produce an “entitle-
ment” figure for each school district.  These figures are then prorated to
add to the total appropriation for that type of grant.  Then the state mini-
mums and, for basic grants, the hold-harmless provisions are applied, with
further prorating of amounts remaining after these provisions are satisfied.
Special features that affect the final allocations include:

• A provision of the statute that allows a state to reallocate the total
amount that the Department of Education has allocated to its school districts
with fewer than 20,000 people.  A state that exercises this option can use
alternate data sources, such as school lunch program data, for this purpose.

• Changes in school district boundaries.  The universe of school dis-
tricts on which the Department of Education bases its allocations lags the
currently existing universe by about five years, so the states in which there

2“Formula” (eligible) children include children ages 5 to 17 in families with income
below the poverty level, children in foster homes, children in families above the poverty level
that receive benefits under the Temporary Assistance to Needy Families program, and chil-
dren in local institutions for neglected and delinquent children.
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have been changes must adjust the department’s allocation by districts to
account for boundary changes and the creation of new school districts.

• The creation of charter schools.  In some states, individual charter
schools are treated like school districts but draw students from one or more
existing school districts.

Sandy Brown’s presentation covered the procedures for the allocation of
funds to school districts; he did not cover the procedures used by school
districts to allocate the funds they receive to individual schools.

He explained the steps that were taken during the 1990s to bring about
the use of more up-to-date estimates of the number of school children in
poverty.  The reauthorization of the Elementary and Secondary Education
Act in 1994 required that the Department of Education use, for its 1997-
1998 school year allocations, the U.S. Census Bureau’s updated estimates
of poor school-age children by county, unless the secretaries of education
and commerce were to determine that these estimates were “inappropriate
or unreliable” based on a National Research Council review that was autho-
rized by the legislation.  The Panel on Estimates of Poverty for Small Geo-
graphic Areas reviewed the U.S. Census Bureau’s county estimates for 1993
and recommended that they be used in the allocation process.  The esti-
mates were used in the allocation to counties,3 but at that stage it was left to
the states to determine the suballocation of funds to school districts.  Sub-
sequent reports by the panel supported the use of revised 1993 county
estimates for the 1998-1999 school year allocations (National Research
Council, 1998) and the use of the U.S. Census Bureau’s 1995 estimates by
school district for the allocation of 1999-2000 Title I funds directly to
school districts (National Research Council, 1999a).

Brown then discussed how changes during this period affected the
amounts received by states and school districts.  Factors that affect the
allocations are:

• Changes in the estimated number of eligible children in each state,
county, and school district.  The estimated national poverty rate declined
from 21.2 percent in 1993 to 19.5 percent in 1995, but there were in-

3For the fiscal year 1997 allocations, the panel recommended use of estimates obtained
by averaging the updated county estimates with estimates based on the 1990 census (Na-
tional Research Council, 1997).  For subsequent fiscal years, the allocations were based solely
on the updated estimates.
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creases in a few states, mostly in the south and the northern mountain
states.

• Changes in a state’s per pupil expenditure.
• Changes in the amount appropriated for Title I grants.  For fiscal

year 1999, which controls the allocations for school year 1999-2000, Con-
gress increased the amounts for both basic and concentration grants by
about 5 percent.

• State minimums for basic and concentration grants.
• Hold-harmless provisions.  As noted above, the statute includes a

graduated hold-harmless provision for basic grants, but none for concen-
tration grants.  However, for school years 1999-2000 and 2000-2001, Con-
gress established a 100 percent hold-harmless provision for both kinds of
grants.

Brown presented the results of an analysis that compared the actual
Title I allocations for school year 2000-2001, based on the 100 percent
hold-harmless provisions, with what they would have been if only the statu-
tory hold-harmless provisions for basic grants had been applied. Looking at
the totals for both kinds of grants, Utah’s allocation would have been 21.4
percent less without the 100 percent hold-harmless provisions and the Dis-
trict of Columbia’s would have been 8.8 percent more.  The 17 states that
gained under the 100 percent hold-harmless provisions received in total
about $200 million more than they would have under the statutory provi-
sions.  Total grants to the remaining 34 states were reduced by the same
amount.  For the 2000-2001 concentration grants, there was a slight de-
crease in the total appropriation, with the result that there was not enough
money to fully fund the 100 percent hold-harmless provision.  Therefore,
the Department of Education reduced the previous year’s allocation for
each district by the same proportion, and new data inputs for that school
year had no impact on the allocation.

The second presenter in the session was Graham Kalton, of Westat,
who served as chair of the Panel on Estimates of Poverty for Small Geo-
graphic Areas.  He explained the Panel’s mission and described the steps it
had taken to evaluate the suitability of the U.S. Census Bureau’s estimates
for use in the Department of Education’s Title I allocations at the county
and school district levels.  He noted that small area estimates were required
for three variables.  The key variable is the number of poor school-age
children ages 5 to 17.  Also needed are the total number of children in that
age group and the total population of each area.  The total number of
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children is needed to serve as denominator for an estimate of the propor-
tion of poor children, which enters into the statutory threshold and hold-
harmless provisions of the law.  Total population is needed in connection
with the provision that allows states to use alternate allocations for school
districts with less than 20,000 population.  Estimates for the first variable
are provided by the U.S. Census Bureau’s Small Area Income and Poverty
Estimates (SAIPE) Program, which was launched in 1992.  Estimates of
total population and population by age for states and counties come from
the U.S. Census Bureau’s long-established population estimates program.

The principal sources of data for the SAIPE program estimates are the
CPS, the decennial census of population, and administrative record data
based on individual income tax returns and participation in the Food Stamp
Program.  As noted earlier, there are trade-offs among these data sources
with respect to timeliness, sampling variability, nonsampling error, and con-
ceptual fit.  Therefore, a model-based estimation procedure was adopted to
seek the best use of information from each source.

After examining several alternative models for use in county estimates
of poor children, the U.S. Census Bureau adopted a log-linear regression
model, with the logarithm of the CPS estimate (based on a three-year aver-
age to increase sample size) as the dependent variable and data from the
decennial census, IRS, and the Food Stamp Program as independent vari-
ables.  The resulting model was used to predict the number of poor school-
age children for each county for 1993 and 1995.  These predicted values
were averaged with direct CPS estimates for those counties that had actual
data from the CPS sample.  Within each state, the resulting county esti-
mates were benchmarked to state estimates based on a separate model.

Three methods were used to evaluate the SAIPE Program county
estimates.  First, standard regression diagnostics for the model selected by
the U.S. Census Bureau and several alternative models were examined to
determine to what degree the results were consistent with modeling as-
sumptions.  Second, the U.S. Census Bureau model and some of the
alternative models were used to prepare estimates for 1990, using inputs
based on the 1980 census and appropriate data from the CPS, the IRS,
and the Food Stamp Program.  These estimates were compared with the
direct estimates from the 1990 census.  Third, for several groups of coun-
ties for which the 1993 estimates seemed unusually high or low in rela-
tion to previous levels and trends, local officials were contacted to obtain
their assessments of the reasonableness of the trends in poverty implied
by the SAIPE estimates for 1993.
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Kalton described some of the results from these evaluations, which
were undertaken by joint efforts of the U.S. Census Bureau’s SAIPE Pro-
gram staff and panel members and staff.  One analysis by the U.S. Census
Bureau showed overestimation of the number of poor children in counties
that had a high proportion of the population living in group quarters.  This
bias was substantially reduced in the revised 1993 estimates by changing
one of the independent variables in the model from population under 21 to
population under 18.  A general conclusion of the panel was that many of
the alternative models examined were fairly comparable and that the one
selected by the U.S. Census Bureau was a good choice.  Nevertheless, the
estimates are subject to appreciable error.  The comparison of model-based
county estimates for 1989 with the decennial census numbers showed an
average absolute difference of about 15 percent for numbers of poor chil-
dren and average absolute proportional differences of 15 percent for num-
bers of poor children and 16 percent for proportions of poor children.
Biases in the estimates for groups of counties with common characteristics
are also a concern.  In the aggregate, model-based county estimates for
1989, 1993, and 1995, when compared with direct estimates from the
CPS, consistently underestimated the number of poor school-age children
for the 199 counties with a population of 250,000 or more.  Errors in the
estimates can also affect the application of the threshold and hold-harmless
provisions.  An example of this would be a county for which the 90 percent
confidence interval for the estimated proportion of poor school age chil-
dren included 15 percent, the threshold level for receipt of concentration
grant funds.

Kalton went on to discuss the estimates for school districts.  Several
new problems arise at this level: many of the districts are very small, their
boundaries change frequently over time, some of them cross county bound-
aries, and some serve subsets of grades 1 through 12.  A key difficulty is that
there are no nationally consistent administrative data available to use for
the kind of modeling that is done at the county level.  The estimation
procedure adopted allocated the county model-based estimates for the esti-
mation year (e.g., 1995) in proportion to each district’s share of poor school-
age children in the 1990 census.  For districts whose boundaries changed
between 1990 and the estimation year, census data by block were used to
obtain census estimates for the districts as defined in the estimation year.

For selected counties, the school district estimation procedure was
evaluated in the same way as the procedure for obtaining county estimates
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(i.e., the procedure was used to estimate the number of poor school-age
children in 1989 based on data from the 1980 census and these estimates
were compared with the 1990 census results).4  The average absolute differ-
ence in the estimates for poor school-age children was 22 percent, roughly
double that which had been observed for the county estimates.  The differ-
ences in the estimates of the total number of school-age children by school
district were smaller, with an average absolute difference of 12 percent,
because the allocations were based on the 100 percent data from the previ-
ous census and the estimates were compared with 100 percent data from
the 1990 census.

Initially the panel was uncertain about whether to recommend use of
the model-based county estimates and subsequently had even more diffi-
culty in deciding whether to extend its recommendation to the school dis-
trict numbers.  It recognized the high degree of error in the estimates, but,
after examining all reasonable alternatives, concluded that these estimates
were at least as good as and probably better than the alternatives.

In concluding, Kalton noted that even though the estimates now being
used in the allocation process are more timely than they had been, they still
lag the current program year by three or four years.  Shifts in the distribu-
tion of poverty across the nation in that period of time can be substantial.
The levels of variable error and possible persistent error (bias) in the esti-
mates are a subject for concern.  In particular, it is important to ask how
these errors interact with thresholds and hold-harmless provisions.  Finally,
he noted that new data will be available soon from the 2000 census and, if
it is funded, from the American Community Survey (ACS).  These data
sources offer possibilities for improving the estimates, but the transition
from the current series will raise some complex technical issues.

Bruce Spencer of Northwestern University discussed the presentations
by Brown and Kalton.  He began by challenging the presupposition that
accurate estimates of the number of school-age children in poverty are
needed for Title I allocations.  A general goal of the program, cited in the
legislation, is “distributing resources, in amounts sufficient to make a dif-
ference, to areas and schools where needs are greatest” (Improving America’s
Schools Act of 1994, P.L. 103-382).  Another possible goal might be to give

4This could be done only for school districts that did not change boundaries during the
1980s; also excluded from the evaluation were districts that were not unified, that is, that did
not include both elementary and secondary grades.
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the federal government some authority over the educational system, which
is controlled by state and local governments.  It is not obvious why very
accurate poverty data are essential to achieve either of these goals.  He asked
whether congressional intent would be thwarted by the levels of modeling
errors in the poverty estimates that were identified by the CNSTAT panel.

Two possible criteria for evaluating improvements are cost effective-
ness and fairness (both actual and perceived).  If efficiency is the criterion,
one needs to ask whether improvements in meeting program goals through
the use of better estimates justify the additional costs of producing those
estimates.  To answer this question would require evaluation of Title I pro-
gram outcomes for alternative allocation procedures; however, evaluation
of Title I under any conditions is notoriously difficult.  The concept of
perceived fairness suggests that whether or not the allocation formula is
optimal in any sense, the estimates used in the process should be as accurate
as practicable.  However, at some point, resources devoted to making them
more accurate may be wasted.

Spencer reviewed some of the sources of error in the SAIPE Program
estimates.  He echoed Martin David’s concerns about definitional prob-
lems, census undercoverage, nonresponse, and errors in reporting income,
sampling error, and modeling error.  He suggested that county estimates for
1986 be compared with the 1990 census data to reflect lack of timeliness.
For the school district estimates, he asked whether alternative sources of
data, such as participation in the school lunch program, might be used for
states for which these data are uniformly available for all districts.  Another
possibility would be to make direct estimates of the current population ages
5 to 17, using school enrollment data by school district or tax return data
geocoded to school districts.

Spencer pointed out that the kinds of data used in formula allocations
have many uses and that improvement of these data could yield diverse
benefits.  It would be a mistake to look only at formula uses of statistics in
order to justify their importance or their cost.  Other uses may be more
important, although harder to identify.  For formula-based allocations, the
underallocations are offset by the overallocations, so that the loss in overall
social welfare resulting from these errors may be a small fraction of the total
error.

Another question that needs to be asked is how should the amount of
resources spent to obtain the data be influenced by the presence of defini-
tional error?  If we have a measure that is invalid for the intended purpose,
is it still important to reduce sampling and modeling error?  The answer to
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this question, Spencer said, depends on what loss function is appropriate.
If the loss increases moderately with error, less money should be spent on
data when the measure is invalid.  If the loss from estimation error follows a
quadratic function, one should spend the same amount regardless of the
size of the bias.  Only if it increases even more rapidly with the size of the
error, should one spend more on improving the data when the bias is larger.

Henry Aaron of the Brookings Institution began the general discussion
that followed by pointing out that the initial allocation is politically driven
and that the formula is an instrument for achieving a political outcome.
Once a formula is in place, it is very hard to change it.  One should focus
on how the allocation formula behaves over time.  What counts is not
whether the formula is accurate, but whether it changes in the same way as
the true, target measure.

Several workshop participants called attention to the state per pupil
expenditure component of the Title I allocation formula, which had been
given only passing attention earlier in the session.  This component is de-
fined as current expenditures on public elementary and secondary educa-
tion (minus certain federal revenue items), divided by attendance as de-
fined by state law.  Its value is allowed to vary only within a limited range of
the national average.  Unlike most states, California until recently defined
attendance to include excused absences, which brought down their per pu-
pil expenditure.  They have now changed this, which will increase their
share of the overall appropriation for the program.  One participant, who
noted that the inclusion of per pupil expenditure in the formula is com-
monly justified as a proxy for the cost of educational services, felt that it
was not a good measure of relative costs and in fact measures differences
among states in the amount and quality of education they want.

There was further discussion of hold-harmless provisions in allocation
formulas.  There is always a tension between program stability and target-
ing where the money is supposed to go.  The concern of Congress may be
less with accuracy in targeting funds and more with the avoidance of sharp
differences, sudden changes, and high variability.

Paul Siegel, of the U.S. Census Bureau, had two suggestions about
terminology.  He objected to use of  the term “poverty counts” to describe
the SAIPE Program estimates, and he suggested that the term “uncertainty”
be used in place of “errors” in the estimates.  He also noted that the Con-
gress has provided for updating the SAIPE Program estimates only at two-
year intervals, which suggests they may have given some consideration to
the costs of producing the data.
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THE SAMHSA BLOCK GRANTS

The third case study covered block grants to states for substance abuse
and mental health services, administered by the Substance Abuse and Mental
Health Services Administration (SAMHSA).  Albert Woodward of SAMHSA
began the session by describing the current allocation formula and summa-
rized changes in the allocation procedures since the inception of the program
in the early 1980s, when several related block grants were consolidated in the
budget reconciliation bill for fiscal year 1982 (P.L. 97-35).

Currently, the total annual appropriation for these block grants is about
$2 billion, of which about four-fifths goes to substance abuse and the re-
mainder to mental health services.  Of the total amount appropriated by
Congress each year for the two types of grants, 5 percent goes to SAMHSA
for data collection and other administrative activities and 1.5 percent goes
to the U.S. territories.  The remainder is allocated to the states.  The same
general allocation formula is used for both the mental health and substance
abuse block grants:

SALLOCi = the allocation to the ith state.
AMT = the appropriation for substance abuse or mental health.
Pi = a proxy measure of the state population at risk.
Ci = cost of services index for the state.
Fi = fiscal capacity index for the state.

The Pi component of the formula, which is a proxy measure of need
based on population, is defined differently for the two kinds of grants.  For
substance abuse, two population groups, ages 18 to 24 and ages 25 to 64,
are used, with the urban population ages 18 to 24 receiving twice the weight
of the other groups.  For mental health services, a weighted average of four
age groups of the population age 18 and over is used, using weights speci-
fied in legislation.

The cost of services component, Ci, which is the same for both kinds
of grants, represents an effort to account for differences between states in
the costs of providing services.  It is a weighted average of three subindexes
covering labor costs, rent, and supplies.  In the early 1990s, after SAMHSA
was created, the agency used data from the Bureau of Labor Statistics on
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manufacturing wages by state for the required three-year updates of this
component.  However, this procedure was challenged by California be-
cause the legislation that established the formula had incorporated a re-
search paper that used 1979 census data on wages in nonmanufacturing
industries and noted specifically that the Bureau of Labor Statistics data on
wages in manufacturing were not appropriate.  After consulting with an
expert panel, SAMHSA decided to use the most recent decennial census
data on wages in nonmanufacturing industries, updated by using wage in-
formation for hospitals published annually by the Health Care Financing
Administration, an approach consistent with legislative intent.

The fiscal capacity component, Fi, is also the same for both kinds of
grants.  It is based on the relationship between the Treasury Department’s
estimates of total taxable resources and the other two components.  The
larger a state’s cost-adjusted taxable resources in relation to its population at
risk, the smaller the value of this component in relation to its value for
other states.

Woodward reviewed some aspects of the history of these grant pro-
grams.  In 1981, when the categorical block grants were consolidated, there
was a cut of about 20 percent in overall funding and states were given
flexibility in the use of the funds received.  Allocations were based on total
population (as a proxy for need), with no factors representing need or ca-
pacity.  Legislation passed in 1984 revised the population component of
the formula in an attempt to approximate populations at risk and also in-
troduced a factor based on per capita income.  As these changes were phased
in, Congress introduced a hold-harmless provision.  In 1988, there were
further changes in the population component of the formula, total taxable
resources were substituted for per capita income, and the hold-harmless
provision was phased out.

With the creation of SAMHSA in the ADAMHA [Alcohol, Drug
Abuse, and Mental Health Administration] Reorganization Act of 1992
(P.L. 102-321), the substance abuse and mental health services block grants
were separated and the cost of services component was introduced.  As
noted above, the change in the labor component from manufacturing to
nonmanufacturing in order to conform with the statutory requirement was
introduced for the fiscal year 1998 allocations.  For fiscal year 1999, Con-
gress introduced a small state minimum, so that no state would get less
than 0.375 percent of the total, as well as a hold-harmless provision.  For
mental health services, every state received at least as much as in 1998 and,
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for substance abuse, each state got the same amount as for 1998 plus 5
percent.

Woodward drew three conclusions from experience with this formula
grant program.  First, he said, the formulas represent an attempt to achieve
equity among the states.  However, congressional changes to the formula,
especially through the use of hold-harmless provisions, have interfered with
the achievement of this goal.  Second, little is known about what impact
the federal dollars have had on state spending behavior.  A recent U.S.
General Accounting Office (1996) report suggests that the federal dollars
are supplanting rather than supplementing state funding.  It is not clear
whether this is what Congress intended.  Finally, the current population
component of the formula is a very rough proxy for need.  The Office of
Applied Studies in SAMHSA sponsors a national household survey that
collects current data on substance abuse.  The National Household Survey
of Drug Abuse (NHSDA) has recently been expanded to approximately
70,000 respondents so that it will be possible to produce direct estimates of
the prevalence of substance abuse and mental health conditions for eight
states and synthetic estimates for the remaining states.  These new data may
produce better estimates of need at the state level.

The 1992 legislation that created SAMHSA, split the grants between
substance abuse and mental health, and introduced several changes into the
allocation formula also mandated a study to review the formula and its
components and determine whether improvements could be made.  The
methodology and results of the study (Burnam et al., 1997) were described
by John Adams of RAND.  His presentation focused primarily on the for-
mula for the substance abuse block grant allocation.

The first step in the study was to examine how the different compo-
nents of the formula—need, cost of services, and fiscal capacity—inter-
acted.  Then, alternative measures of need and costs were developed (the
study team concluded that the fiscal capacity measure, total taxable re-
sources, was appropriate and could not readily be improved) and alloca-
tions based on these alternative measures were compared with those based
on the existing formula.  It was not necessarily intended that the alternative
measures be readily implementable.  The goal was to develop a clearer pic-
ture of the main features of the measures that had been written into the
legislation.  Primary attention was given to the need component of the
formula.

The RAND researchers reviewed the legislative history and interviewed
congressional staffs in an attempt to clarify program goals.  The grants are
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intended to support both treatment and prevention services related to sub-
stance abuse, which in the United States is dominated by alcohol abuse
rather than hard-core drug abuse.  The nature of the formula, as had been
explained earlier by Albert Woodward, suggests a view that the need was
greatest among young adults in urban areas.

In an effort to develop a more precise estimator of need, the study
team worked with microdata from the NHSDA to develop a logistic regres-
sion model to predict the probability of need by state.  The dependent
variable was an approximation, based on available NHSDA variables, to a
generally accepted measure of drug or alcohol dependence.  Other NHSDA
variables were used as predictors.  The model was then applied to data in
public-use microdata files from the 1990 census to predict the probability
that each person in a state was in need of treatment services.

The usefulness of the NHSDA data was somewhat limited by the fact
that RAND did not have access to complete information about the geo-
graphic locations of the NHSDA households.  Except for a few large met-
ropolitan areas that had been oversampled, the only geographic informa-
tion available to them was census region and whether or not the household
was located in a metropolitan statistical area (urban versus nonurban).  Both
of these variables turned out to be useful predictors.  Contrary to what the
framers of the legislation appear to have believed, the estimates of need
were generally higher in smaller states with a less urban population.  This
may reflect the fact that there are more people with alcohol problems than
there are with hard-drug problems and that alcoholism is more prevalent in
rural areas than some people think.

One very strong predictor of individual treatment needs was gender.
However, since the proportion of males does not vary much by state, its
usefulness at the state level is limited.  Other more useful predictors at the
state level were age (highest for young adults), census region (highest prob-
ability of dependence in the West), race-ethnicity (highest for white, non-
Hispanic), marital status (highest for single or separated), and completed
education (highest for high school dropout).  For the few large metropoli-
tan areas that had been oversampled, it was possible to use the NHSDA
data to make direct estimates of dependence and compare these with the
model-based estimates.  The agreement was reasonably good for four of the
five areas, the exception being Los Angeles.

Some work was also done on the cost-of-services measure.  Data from
the National Drug and Alcoholism Treatment Unit Survey indicated that
labor costs were a somewhat higher proportion of total treatment costs
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than would be indicated by the weights specified in the legislation.  In
addition, the survey showed that states spend more to provide services in
rural areas, probably because they do not benefit from economies of scale
that can be realized in urban areas.  The RAND researchers believed that
the cost-of-services measure could be made more equitable by adjusting the
formula to reflect these differences.

After comparing allocations based on alternative measures with the
allocation based on the existing formula, the researchers attempted to de-
vise ways of presenting their findings without calling attention to outcomes
for specific states.  One global outcomes indicator was the fraction of the
total allocation that would be moved.  If only the needs component (an
estimate of or proxy for the prevalence of drug or alcohol dependence) had
been changed, 18 percent of the money would have been moved, and if
only the cost-of-services component had been changed, 8 percent would
have been moved.  If both had been changed, 22 percent of the money
would have been moved.  A second indicator, which was referred to as “the
Senate criterion,” was the number of states with changes of more than 20
percent in their shares.  A third indicator, “the House criterion,” was the
fraction of the population living in states with shares that changed by a
large amount.  Adams presented some tabulations of these indicators.  One
thing that stood out very clearly was the extent to which using the alterna-
tive formulas would cause funds to be transferred from the large, more
urban states to the smaller, rural states.

Summarizing what was learned from the RAND study, Adams offered
the following conclusions:

• It would be possible to do a better job of defining the population
and cost-of-services components of the formula.  These improvements
would matter, with funds being shifted from larger, urban states to smaller,
rural states.

• The formula does not recognize other programs that support sub-
stance abuse services.  Also, the need estimates are for the entire state popu-
lation, despite the reality that most block grant funds are spent on services
for the poor and the uninsured.

• The statistics used to improve the formula elements would be more
useful if there were less clustering in the sample and if more geographic
detail could be made available to the researchers.

• The NHSDA, as a household survey, does not cover prisoners and
the homeless, population groups that have a higher than average probabil-
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ity of dependence.  Other data sources, such as emergency room and arrest
records, should be sought to fill this gap.

Jane Maxwell, of the Texas Commission on Alcohol and Drug Abuse,
was the designated discussant for the session on the SAMHSA block grants.
Primarily addressing the population (needs) component of the formula,
she cited several reasons why in her view it is not a good indicator of need.
Block grant funds are being used to treat medically indigent people, but no
measure of poverty is included in the current formula.  The allocation for-
mula includes an estimate of the number of persons at risk for substance
abuse, but it does not consider what proportion of them are in need of
public services.  It does not reflect the need for services and it does not take
into account different drugs, different populations, or differences among
regions.  Furthermore, the prevalence of drug abuse is changing.  The allo-
cation formula is weighted toward youth, but data from the NHSDA show
that the population of drug abusers is aging.

Maxwell presented data by state from two federal data systems that
indicate need:

• The Drug Abuse Warning Network (DAWN), which collects data
on mentions of drugs in cases from a sample of hospital emergency depart-
ments and medical examiners.

• The Treatment Episode Data Set (TEDS), which contains admis-
sion and discharge data on all clients entering publicly funded substance
abuse treatment programs.

She observed that there was little, if any association between indicators of
substance abuse from these datasets and the per capita block grant amounts
by state for 1997, which varied from $2.65 for North Dakota to $5.80 for
California.

Maxwell concluded her presentation by offering options for improving
the need component of the formula.  The recent expansion of the NHSDA
should provide good data on substance abuse for the eight states that have
been oversampled.  It is not clear how good the synthetic estimates for the
remaining states will be.  They should be compared with the results of
recent telephone surveys administered by the states.  If the agreement is not
good, it may be necessary to use data from DAWN or TEDS to adjust the
synthetic estimates.  Furthermore, it should be understood that household
surveys, which do not cover the institutional population, seriously under-
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count hard-core drug users.  She presented data from Texas prison surveys
to confirm this point.

In the general discussion that followed, it was noted that the weak
association between state per capita grant amounts and measures of need
might be explained, at least in part, by the fact that the formula has two
other elements—cost of services and fiscal capacity.  It was hypothesized
that if adjustments were made for state differences in those elements, there
might be a better correlation between indicators of need and grant amounts.

Jerry Fastrup provided some elaboration of Congress’s reasoning be-
hind the changes over time in the allocation formulas and procedures.  He
explained that the formula used prior to the 1992 amendments had favored
states with a disproportionately high share of the nation’s urban popula-
tion. Responding to the concerns of rural states, the new formula reduced
but did not eliminate this differential treatment.  At the same time how-
ever, the cost-of-services factor, which favored the large urban states, was
incorporated into the formula.  Also associated with these changes were
temporary hold-harmless provisions and features that limited the increase
that any state could receive in a single year.

It had been pointed out previously that the SAMHSA block grant
formulas did not take into account how much states were spending on
substance abuse and mental health programs using other federal funds and
their own funds.  This appears to be the case for most block grant formula
programs.  One participant noted that it is difficult to obtain good data on
what the states are spending on these programs.  For matching grant pro-
grams, such as Medicaid, the size of the federal grant does depend in part
on what the state spends, but it does not take account of other state pro-
grams directed at the same target populations.

Questions were raised about program rules that govern how the states
use their block grant funds and about how much information is available
about the extent to which program goals were being achieved.  One partici-
pant observed that information is inadequate to evaluate the relative effec-
tiveness of prevention (including interdiction) and treatment in reducing
the prevalence of substance abuse.  In the view of some participants, it was
not cost-effective to make minor changes in formulas as long as these
broader questions were not being addressed.  Another view was that the
important question whenever a change in a formula is being considered is
whether that change is in the right or the wrong direction.  The RAND
study showed clearly that giving greater weight to the urban population
was a move in the wrong direction.
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One participant called attention to the contrast between the nature of
the formulas used for the SAMHSA block grants and the Title I education
grants.  For the latter, Congress has left it to an agency, the U.S. Census
Bureau, to decide on what data sources and statistical procedures are best
suited to produce the estimates needed for the allocation.  But for the
SAMHSA block grants, nearly all of these details have been specified in the
legislation.  It was suggested that part of the explanation for this contrast
could be that until recently there have been no generally agreed-on mea-
sures of the prevalence of substance abuse and mental health treatment
needs, and no agency that Congress felt it could rely on to produce such
measures. How Congress will react to the improved state estimates to be
produced from the NHSDA is not known.  Whether they will be used in
the formula may depend partly on the expected numbers of winners and
losers and partly on whether members of the statistical community can
agree among themselves and then convince Congress that these estimates
are, in fact, better indicators of need.

THE WIC PROGRAM

The focus of the fourth case study was the Special Supplemental Nu-
trition Program for Women, Infants, and Children (WIC), a federal grant
program administered by the Food and Nutrition Service of the U.S. De-
partment of Agriculture.  Ronald Vogel of that agency gave an overview of
the program and the procedures for allocating program funds to states and
Indian Tribal Organizations.  The WIC program provides nutrition and
health assistance services to low-income childbearing women, infants, and
children.  Pregnant and postpartum women and children under the age of
5 who have family incomes not exceeding 185 percent of the applicable
poverty guidelines are “income eligible” to participate.  To be fully eligible,
participants must be determined to be at nutritional risk based on a medi-
cal or nutritional risk factor identified by a competent health professional.
Persons exhibiting a medical risk factor, such as anemia, underweight, or
diabetes, receive higher priority than persons at risk of inadequate nutri-
tion.  Participants receive federally prescribed packages of foods designed to
meet their specific needs, plus nutrition education and counseling and ac-
cess to health and social services.  The program is currently funded at about
$4 billion per year and serves about 7.1 million women, infants, and chil-
dren each month.

For the first few years of the WIC program, which was established in
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1972, state grant amounts were determined at the discretion of the Depart-
ment of Agriculture.  In 1979, a funding formula was established by regula-
tion.  There have been several changes in the formula since then, but the
underlying objective is to allocate the funds to state agencies in proportion
to their share of the national estimate of persons eligible for assistance.  The
formula does not include a component to adjust for state differentials in
the costs of the food packages that are distributed.  The state and national
estimates are both important: the former are used to determine state shares,
and the latter are used by the administration and Congress to determine
the total amount requested and appropriated for the program each year.
Initially, the estimates were based on decennial census data, but as the pro-
gram grew there were pressures to produce more timely estimates, leading
to the successive introduction of a series of model-based estimates making
use of more current survey and administrative data.

Vogel described several issues currently facing the WIC program:

• Citizenship is not a condition of eligibility for WIC program ben-
efits.  Failure to include a significant portion of unauthorized immigrants
in current population estimates could lower the shares of states with large
numbers of eligibles in that category.

• At present, only a few American Indian tribes are participating in
the program, but the number is increasing and it may become difficult to
obtain the data needed to determine how much of the funding should go
to Indian Tribal Organizations.

• There is an “adjunctive eligibility” issue.  The current law estab-
lishes income eligibility for WIC for persons who participate in other
means-tested programs—Medicaid, Food Stamps, and Temporary Assis-
tance for Needy Families—even when their family income exceeds the 185
percent of the poverty cutoff.  However, such persons are not included in
the estimates.

• Infant formula is a major component of the food packages provided
to program participants.  Congress has required the Food and Nutrition
Service to seek large discounts from formula manufacturers.  The WIC
program currently pays about $0.35 for a can of formula that would cost
from $2.50 to $2.70 in the retail market.  Program data indicate that the
number of infants currently served by the program exceeds the estimated
number of income eligibles by 22 percent, and the manufacturers are con-
cerned about the program’s effect on their revenues.
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• Like the Title I education and SAMHSA block grant programs, the
WIC program includes a hold-harmless provision.  Unless the current year’s
appropriation is smaller than that of the previous year, each state receives at
least as much as it did last year, with an adjustment for inflation.  When
there is an increase in the overall appropriation, the growth funds are allo-
cated to states that have been receiving less than their proportionate shares.

Allen Schirm, of Mathematica Policy Research, described the evolu-
tion of the method for estimating the number of eligible infants and chil-
dren starting with 1979, when the first allocation formula was introduced
by regulation.  The “first-generation estimator,” which was simply the num-
ber of eligibles according to the decennial census, was used through fiscal
year 1994, based initially on 1980 census data and, for fiscal year 1994
only, on 1990 census data.  The shortcomings of this estimator became
especially apparent following the 1990-1991 recession.  Census and CPS
data showed a 20 percent growth in the number of eligible infants and
children between 1989 and 1992, and there was clear evidence that this
growth had been spread unevenly across states.  Thus, the assumption of no
change not only created problems for program planning and budgeting,
but also led to bias in the proportional allocation of program funds among
the states.

The second-generation estimator of WIC program eligibles was an
empirical Bayes shrinkage estimator (see Fay and Herriot, 1979; Ghosh
and Rao, 1994) that optimally averaged CPS direct sample estimates and
predictions from a regression model.  The regression model predicted
change in the percentage of income eligibles by state between 1989 (the
income reference year for the 1990 census) and 1992 (the reference year for
the March 1993 Income Supplement) based on observed changes in Food
Stamp Program participation, Unemployment Insurance claims, and per
capita income.  The shrinkage estimates of change in the percentage eli-
gible were added to the estimates for 1989 from the census to obtain state
estimates for 1992.  These 1992 estimates were multiplied by the U.S.
Census Bureau’s current population estimates for July 1, 1992, to obtain
state estimates of income eligibles.  Finally, these state estimates were ratio-
adjusted to add to the CPS direct national estimate of income eligibles for
1992.

The resulting estimates were used to determine state food grants for
fiscal year 1995.  Over $125 million in growth funds was distributed.  The
estimates were more timely than census estimates and substantially more
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precise than direct CPS estimates (Schirm, 1995).  Had there been no hold-
harmless provision in the allocation formula, the WIC grants for about half
the states would have differed by at least 10 percent from what they would
have been using the first-generation estimates.

It was believed that further improvements could be realized by making
use of CPS and administrative data for intervening years and by adding
some new components to the regression model.  This led to the third-
generation estimator, which was used to allocate funds for fiscal year 1996
and has been used with some refinements for all succeeding years.  Like its
predecessor, the third-generation estimator is an empirical Bayes shrinkage
estimator.  Inputs for the 1997 estimates, for example, included data for
1989 from the 1990 census, CPS data for each of the years 1990 through
1997, and administrative data for 1989 through 1997. In the past few
years, the regression model has predicted the percentage eligible in the esti-
mation year, rather than the change in the percentage eligible, thus elimi-
nating the need to go from levels to changes and then back to levels.  Pre-
dictors that were added to those used in the earlier model were child poverty
rates based on tax returns, tax return nonfiler rates for nonelderly persons,
total population, and the “census regression residual,” that is, the residual
obtained from regressing the WIC eligibility percentage for 1989 on values
of the other predictors for that year.

Evaluation of the third-generation estimator showed good relative pre-
dictive fit of the regression model according to various criteria and there
was no strong evidence of model bias.   There have been substantial gains in
precision from using CPS data for more than one year.

Schirm concluded his presentation by discussing opportunities for fur-
ther improvements in the estimates as new and better data become avail-
able over the next few years.  New data sources will include the 2000 cen-
sus, the ACS, and possibly the Survey of Income and Program Participation,
especially if it becomes a data source for official poverty statistics.  In addi-
tion, Congress has appropriated funds for increasing sample sizes to im-
prove the precision of CPS state estimates of children lacking health insur-
ance, with the likely effect of also increasing the precision of state estimates
of persons eligible for the WIC program. Administrative record data sources
will have to be monitored, to identify potential new sources and to look at
the data currently in use to see if they remain suitable as changes occur in
the programs they are designed to support.  Making the transition to new
data sources, especially the 2000 census, will raise some complex technical
and operational issues.  There is still a lag of about three years between the
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period to which the estimates refer and the period for which funds are
being allocated.  It may be difficult to reduce this gap, but the possibilities
should be examined.

The designated discussant for the session on the WIC program was
David Betson, of the University of Notre Dame.  He began by observing
that case studies are most useful when it is possible to compare and contrast
the evidence from more than one case.  One issue that is present in most
formula funding programs is the availability of relevant data from several
different sources, for example income and poverty from the census, the
CPS, and the Survey of Income and Program Participation.  It is also im-
portant to consider how survey data will be used in conjunction with ad-
ministrative data.  The question is how to make optimum use of these
varied sources of data.

Betson also noted that another common feature of the case studies
presented at the workshop is that significant resources have been devoted to
efforts to improve the quality of the estimates used in the funding formu-
las.  He asked to what extent these efforts have been justified by the out-
comes, taking into account the existence of program provisions that at-
tenuate the effects of improved estimates.

Betson identified and discussed the implications of another kind of
congressionally mandated formula, in the area of child support.  In the
Family Support Act of 1988, the states were required to develop and adopt
mathematical formulas for use in setting child-support awards.  Several
consequences of this legislation may have some relevance to formula fund-
ing programs:

• There was some initial resistance from the judiciary, who did not
want to have their discretionary powers usurped by a mathematical for-
mula.  But when they were reassured that departures from the formula-
based amount would be allowed when justified by special circumstances,
they embraced the new procedure as a means of speeding up the disposi-
tion of child-support cases on their crowded calendars.

• There was wide variation in the formulas adopted by the states.
The clear intent was to develop formulas that reflect the needs of the child
in the case being considered, yet only a few states take account of the age of
the child.

• Many states define need or ability to pay as 17 percent of the non-
custodial parent’s income.  In practice, this is translated to a nominal dollar
amount, which does not automatically change over time, so that no consid-
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eration is given to either changes in need as the child grows older or the
effects of inflation.

Betson suggested that these observations about child support may be
applicable to other formula-based programs.  First, even though formula-
based approaches may be viewed to take discretion out of the hands of
decision makers, the formula can indeed serve their interests.  Second, many
formula-based programs use only crude proxies for the determination of
need.  Some judgment is needed to determine whether or not these proxies
truly serve the intent of the program.  Finally, many formula-based pro-
grams adopt ad hoc adjustments to the formula to balance competing needs
or demands on the programs.  Betson pointed out that the last feature is
somewhat analogous to hold-harmless provisions in funding formulas.  He
observed that downside risks are viewed differently from upside gains but
suggested that perhaps, in the interests of stability, some limitations should
be placed on the latter as well.

In the general discussion of the WIC program, Schirm was asked to
what extent he had examined the consequences of using alternative regres-
sion models and predictors.  He said that many alternatives had been tried
and their properties compared with the ones that were adopted.  While
others might not have chosen exactly the same estimation procedures, it
did not appear to matter very much which of the more promising alterna-
tives was finally chosen.

There was further discussion and clarification of the basis for the hold-
harmless provisions of the allocation procedure, their specific nature, and
their effects on the resulting allocations.  Strictly speaking, it was the Food
and Nutrition Service’s responsibility, in consultation with the states, to
develop the allocation formula and related provisions. However, the agency
believed that members of Congress would have had serious concerns if no
hold-harmless provisions had been included.  At present, the hold-harmless
amounts consist of last year’s grant increased by some percentage of the
accepted rate of inflation, so there is a small amount of money each year for
growth allocation purposes, unless there is no increase in funding from the
previous year.  They have made comparisons of actual allocations with what
the state grants would have been if there were no hold-harmless provisions,
and there are some substantial differences in both directions.  It has been
observed that states that are well under their fair share have some of the
lowest food package costs.

At the end of the earlier discussion of the SAMHSA block grants, one
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participant had pointed out the sharp distinction between them and the
Title I education allocations.  The SAMHSA block grants are based on a
congressionally written formula, whereas for Title I, the responsibility for
development of the estimation procedures has been delegated to the pro-
gram agency.  A participant noted that the WIC program followed the
latter pattern, and he praised the Food and Nutrition Service for support-
ing the research that has been done in an effort to improve the process.
However, in his experience, these two programs—Title I education and
WIC—are unique; for most programs the specific details of the allocation
formula and process are written into the legislation.
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3

Effects on Formula Outputs of Errors in
Formula Inputs

As discussed in Chapter 2, several presentations at the workshop fo-
cused on what inputs and features (e.g., thresholds) should be included in a
particular formula to obtain the desired allocations or what data sources
and estimation methods should be used to estimate a formula’s inputs.  Pre-
senters also discussed the many sources of errors in estimates of formula
inputs.  These errors include sampling variability, bias, and lack of concep-
tual fit between the inputs specified by legislation or regulation and the
inputs that are estimated from survey or other data.

Although it is widely understood that such errors in formula inputs
can lead to errors in formula outputs (i.e., allocations to states or other
jurisdictions), it is less well known that the effects of errors in formula
inputs can be amplified, attenuated, or influenced in other ways when the
errors in inputs interact with the properties of formulas.  Thus, one session
of the workshop was devoted to formal, statistical issues via presentation
and discussion of two papers that explored how estimation errors in for-
mula inputs can affect formula outputs in a single year and over time.  This
session focused on the interactions among data sources, estimation meth-
ods, and formula features and their combined effects on formula outputs,
which are—like the formula inputs—statistical quantities.  The papers pre-
sented showed how such interactions can produce sometimes unanticipated
results.

First, Alan Zaslavsky of Harvard Medical School discussed findings
from work conducted jointly with Allen Schirm of Mathematica Policy
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Research.  Zaslavsky began by reviewing the statistical properties of estima-
tion methods and data sources.  He contrasted direct and indirect esti-
mates.  Direct estimates for a “domain” (defined by both geography and
time) are based on data from that domain only.  Indirect estimates are
constructed using direct information and information from other domains,
such as other geographic areas or other time periods.  Thus, indirect esti-
mates can be spatially or temporally indirect, or both.  Zaslavsky noted that
many if not most estimates that have been used for fund allocations are
indirect.

Next, Zaslavsky discussed the relative limitations of the principal data
sources for estimating formula inputs: the decennial census, current sur-
veys such as the Current Population Survey (CPS) and the Survey of In-
come and Program Participation, and administrative records.  He then de-
scribed the potential implications of introducing the American Community
Survey (ACS) as a source of data for allocating funds.  His main point was
that introducing a new data source could have substantial consequences for
allocations because it changes the estimation errors in formula inputs and
may change the frequency at which allocations are recomputed.

Zaslavsky concluded his review of formulas and their inputs by dis-
cussing some common formula features.  Formulas often contain features
that cause allocations to be disproportionate to need even though propor-
tional allocation may be the primary objective.  Such features include hold-
harmless provisions that limit downward fluctuations in funding and
thresholds that require a minimum level of need for distribution of funds,
thus concentrating funding where it is most needed.1

In the remainder of his presentation, Zaslavsky focused on the interac-
tions between the statistical properties of data sources, estimation methods,
and the resulting estimates of formula inputs and the features of funding
formulas.  He began his discussion of these interactions by stating several
general results:

• In the fund allocation process, the procedure for estimating for-
mula inputs cannot be separated entirely from the funding formula.  For
example, a formula that specifies the use of a moving average of estimates

1Some threshold provisions are designed to avoid distribution of amounts so small that
they could not be used effectively by the areas receiving them.  Others are designed to chan-
nel resources to those areas whose needs are greatest in absolute or relative terms.
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for three single years produces the same allocations as a formula that speci-
fies the use of the “best” estimate for a year if that estimate is technically
implemented as the moving average over three years.

• Two main implications of using decennial census estimates of for-
mula inputs are that allocations are stable in most years with possibly large
shifts every 10 years (depending on what hold-harmless provision may per-
tain) and that allocations are sensitive to the particular socioeconomic and
demographic conditions in the census reference year rather than to the
average conditions over a decade.

• The effects of a hold-harmless provision depend on the frequency
with which fund allocations are recomputed.

• Averaging over time reduces the variances of estimates of formula
inputs.

• If the estimation procedure and the funding formula are linear, allo-
cations will be unbiased, that is, correct on average over time.

After describing these relatively straightforward, general results,
Zaslavsky presented simulation results that illustrate the more complex in-
teractions between the statistical properties of estimates and the features of
allocation formulas.  The simulation scenarios were defined by those statis-
tical properties (e.g., method of estimation and magnitude of sampling
error) and formula features (e.g., presence of a hold-harmless provision or a
threshold). Amounts allocated to each geographic area were determined
independently.2

Principal findings from these simulations were:

• When there is a threshold in a formula, sampling variability in esti-
mates of formula inputs smooths allocations toward the threshold, an effect
that is strongest for areas whose true need is near the threshold.  As sam-
pling variability rises, areas whose true need is below the threshold for re-
ceiving funds are more likely to receive funds, and those whose true need is
above the threshold are more likely to receive nothing.  On average, areas
with true need below the threshold get more than they deserve, while areas
with true need above the threshold get less than they deserve.  The amount
of smoothing of average allocations toward the threshold increases as sam-

2For a full description of the specifications for these simulations and the results, see
Zaslavsky and Schirm, 2000.
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pling variability increases.  Thus, there is a tendency for the allocations for
smaller areas (which typically have smaller samples and larger sampling
errors) to be distorted more than the allocations for larger areas.  This im-
plies that the sampling plan for the data source used to produce estimates
can affect the allocation of funds, an effect that is almost certainly not
anticipated when statisticians specify the sampling plan or when policy
makers specify a threshold for a formula.

• When there is a hold-harmless provision in a formula that allows an
area’s allocation to rise by any amount but fall by only a limited amount,
sampling variability in estimates of formula inputs “ratchets up” allocations
over time.  The amount of ratcheting increases as sampling variability in-
creases.  Thus, smaller areas tend to benefit more from a hold-harmless
provision than larger areas because the upward bias in allocations is greater
for the smaller areas.

• Using moving average estimates (e.g., averaging information from
the most recent three years) can greatly reduce the biasing effect of a hold-
harmless provision.

Next, Zaslavsky discussed the implications of assuming statistical inde-
pendence of the geographic areas.  He noted that for most formula alloca-
tion programs, this specification is not strictly true because the sum of the
amounts allocated for each time period must equal the total amount appro-
priated for the program.  When total funding is fixed, an undeservedly high
allocation to one area (due to a fortuitous sampling error) comes at the
expense of areas that were not so fortunate, so these other areas are allo-
cated less than they would have been if total program funding were open-
ended.  Nevertheless, based on algebraic derivations, Zaslavsky argued that
under some—but not all—circumstances, the relative biases in allocations
to different areas under such fixed funding are essentially the same as the
relative biases found in the simulations under the assumption of open-
ended funding.  One circumstance under which biases might be notably
different with fixed funding is when a small number of areas substantially
influence the estimate of the basic allocation parameter (e.g., the dollars
allocated per eligible person).

Zaslavsky concluded his presentation by observing that there are in-
herent conflicts of values in allocating funds.  If allocations are responsive
to changes in need, an area’s funding may be unstable, whereas if funding is
stable, it may not be responsive to changes in need.  When policy makers
specify a formula that is responsive to increases in need and impose a hold-
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harmless provision to ensure stability (in the form of protection against a
substantial drop in funding), allocations will be biased.  The biases will be
different across areas in ways that are unrelated to differences in need.  Some
of these conflicts in values could be lessened if all participants in the alloca-
tion process worked together and better appreciated that data sources, esti-
mation methods, and the funding formula are all part of a single process.
Policy makers could then take account of the properties of potential data
sources and estimation methods when designing formulas, and statisticians
could take account of policy objectives and formula properties when evalu-
ating new data sources or estimation methods.

David Betson of the University of Notre Dame gave the second pre-
sentation.   Betson first addressed whether the estimated biases reported in
the paper by Zaslavsky and Schirm are sensitive to the specification of open-
ended funding used in their simulations.  To investigate this issue, Betson
conducted simulations under both fixed and open-ended funding.  He dis-
cussed the following findings:

• In the absence of hold-harmless provisions and thresholds, there are
no biases in allocations if funding is open-ended.  However, if total funding
is fixed, there may be small biases.  A few of the largest areas (those with
stable estimates) may receive slightly less than they would receive under
open-ended funding, while some of the remaining areas may receive slightly
more.

• In the presence of a threshold, the biases in allocation under open-
ended and fixed total funding are about the same except for large areas with
true need substantially above the threshold.  Under open-ended funding,
allocations to such areas are approximately unbiased, while under fixed
funding they may be somewhat downwardly biased.  However, this finding
pertains only when a substantial fraction of the total true need is in areas
with true need near the threshold.

Next, Betson addressed the goal of stable funding for every area.  Sta-
bility is often justified on grounds of equity, with the claim that large de-
creases in funding are unfair.  Betson proposed that stable, predictable fund-
ing is also needed if funds are to be spent effectively.  Money may be wasted
if there are large swings in funding, whether they are up or down.  Two
methods of achieving stability are to include a hold-harmless provision in a
formula or to smooth estimates of formula inputs by calculating moving
averages.  Alternatively, the allocation formula can be smoothed in a way
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that is not explicitly temporal.  For example, Betson noted that stability in
funding could be increased if the step function that defines a funding
threshold is replaced by a logistic function or other smooth function.  The
limitation of this approach is that there is a tradeoff between the goal of
stability and the goal of concentrating funds where need is greatest.  As the
allocation formula becomes smoother, there is less concentration of fund-
ing.  Thus, as noted earlier in the presentation by Alan Zaslavsky, attractive
policy objectives are often in conflict in practice, even when policy makers
agree on the objectives.

Paul Siegel of the U.S. Census Bureau led off the discussion of these
two presentations.  He began by observing that allocations are the result of
combining a formula and estimates of the formula’s inputs, and those esti-
mates are the result of combining truth and statistical error.  Generally,
allocations based on estimates will not be the same as allocations based on
truth.  The Zaslavsky-Schirm and Betson papers demonstrate that the dif-
ferences between these allocations are exacerbated by features of the formu-
las.  But, according to Siegel, that may simply reflect the fact that formulas
result from many inevitable compromises over many different goals.  Those
compromises and perhaps some of the biases that may result from them are
not necessarily inefficiencies or deficiencies that must be eliminated.

However, Siegel was troubled by the fact that, as demonstrated by
Zaslavsky and Schirm, areas with the same true need could receive different
expected allocations simply because need was measured with varying preci-
sion.  This finding suggested to him that one important advantage of using
model-based estimates, such as the estimates from the U.S. Census Bureau’s
Small Area Income and Poverty Estimates (SAIPE) Program, is that the
model-based estimates are more precise and are much more equal in preci-
sion across areas than are direct estimates.

Siegel concluded by remarking that the paper by Zaslavsky and Schirm
has illustrated many of the potentially troubling ways in which properties
of estimates and features of formulas interact.  He noted that Betson has
shown that these interaction effects may be significant in some areas and
negligible in others.  Thus, it is important to begin assessing how well
actual allocation processes are performing.

Robin Fisher of the U.S. Census Bureau was the second discussant.
He showed graphically how, in the presence of a threshold, an area’s ex-
pected allocation could change as the area’s true need changes.  Fisher noted
a problem that Zaslavsky and Schirm found in their simulations: when an
area’s true need is not far above the threshold, the area may receive much
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less than it deserves on average.  This bias occurs because when there is
substantial variability in estimated need, there is a substantial probability
that the area’s estimated need falls below the threshold and the area receives
no funds.

Fisher noted that he interprets a formula as an expression of policy
makers’ intent, although some of the previous discussion at the workshop
had led him to question that interpretation.  If a formula truly reflects such
intent, abstract arguments to make formulas smoother—despite their ap-
peal to statisticians—might not convince policy makers.  However, illus-
trating how very small errors in estimates can cause some areas to lose all of
their funding may persuade policy makers that some changes to formulas
could enhance fairness.

The remarks by Siegel and Fisher were followed by a period of open
discussion.  One workshop participant asked Alan Zaslavsky what specific
suggestions he would make for replacing a step function in a funding for-
mula.  Zaslavsky responded by noting that there are two problems with
step functions.3 First, they can produce allocations that are highly variable.
Second, the allocations, on average, depend on the sampling properties of
estimates of formula inputs.  Surely, neither of these outcomes were in-
tended by policy makers when they specified a step function.  Thus, it may
not be hard to convince policy makers that a smoother function would be
desirable.  One drawback to a smoother function that would have to be
addressed is that some of the amounts allocated will be smaller than the
amount implied by the threshold of the original step function.  Thus, one
would need to consider the specific program to determine whether such
amounts would be too small to be effectively spent.  Zaslavsky observed
that piecewise linear functions like those that Congress has specified in the
tax code would be simpler and easier to explain than the logistic function
(discussed by David Betson) but have a similar effect.  Betson added that

3A threshold, in which nothing is received if the estimate of need is below a specified
number or proportion, is one form of step function.  Another example occurred in the Title
I education allocations for fiscal year 1997, in which the hold-harmless provision applied to
basic grants at variable rates.  Counties and school districts with 30 percent or more poor
school-age children were guaranteed at least 95 percent of the previous year’s grant.  The
guarantee dropped to 90 percent for areas with 15-30 percent poor school-age children and
85 percent for areas with fewer than 15 percent poor school-age children (National Research
Council, 1997:50).
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although smoother functions will reduce some of the problems under dis-
cussion, they will not eliminate the problems if they are nonlinear.

One workshop attendee raised the potentially important issue that im-
proving estimates of a formula input may not be all that helpful if the input
is only weakly associated with objective measures of program success.  For
example, obtaining better estimates of poor children for Title I allocations
may not improve the overall effectiveness of Title I funds in improving
educational outcomes for the target population.  Alan Zaslavsky responded
to this point, noting that even if the input to a formula were exactly the sole
measure of program success and there were no conceptual problems in mea-
suring the input from available data, the problem of sampling error in esti-
mating the input would still exist.  Even in this best-case situation, there
would still be the unintended effects of interactions between properties of
estimates and features of allocation formulas.  Many of the approaches to
reducing those effects would cost very little and would surely be worth
pursuing.  A key point of Zaslavsky’s response was that the issues raised by
the presenters in this session are relevant to real fund allocation processes,
even though there may be other important concerns, such as whether a
formula’s inputs, even if they could be perfectly measured, are appropriate.
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Roundtable and Concluding Sessions

The penultimate session of the workshop was a roundtable with pre-
sentations by four speakers, followed by open discussion.  The speakers had
been asked in advance to discuss one or more of the following questions:

• Are there problems with the quality or timeliness of available data?
• Are there features of new or future datasets that are particularly

relevant to issues of formula allocation?
• Do you think that the estimates used in formulas or the features of

formulas have unintended consequences with respect to equity between
jurisdictions?  If so, what changes might resolve such problems?

• Do you have any suggestions for changing formulas, data, and esti-
mation procedures?

• What issues could be usefully addressed by the Committee on Na-
tional Statistics in a study of statistical and data needs for allocation formulas?

Paula Schneider, of the U.S. Census Bureau, led off by discussing the
use of the U.S. Census Bureau’s data products in funding formulas.  She
focused on potential future uses of data from the American Community
Survey (ACS), which is now being developed.  The ACS has been designed
as a continuing household survey which, when fully implemented, will
provide annually updated demographic and economic information for small
areas.  Content will be similar to that of the decennial census long form.
Testing for the ACS started in 1996.  In April 2000 the survey was operat-
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ing at 31 sites across the country, with sufficient sample size to produce
estimates down to the census tract level, so it will be possible to compare
these estimates with data from the 2000 census long form.  Assuming that
Congress provides funding, the ACS will become fully operational in 2003,
with estimates for areas as small as 65,000 population available in 2004 and
updated annually.  By 2010 there will be no need for a long form in the
decennial census.

As part of the 2000 census evaluation program, an ACS questionnaire
was sent to a national sample of about 700,000 households.  State estimates
based on this supplementary survey will be available in July 2001.  These
data can be compared with the long form data and could be used in con-
junction with selected funding formulas to see what would happen if the
new data were used.

Schneider emphasized that it will be up to Congress, working with
program agencies and the U.S. General Accounting Office, to specify what
data should be used in funding formulas.  She believed that data from the
ACS, supplemented by data from other surveys and administrative records,
have the potential to improve the timeliness and quality of estimates used
in funding formulas.  She gave two examples:

• Grants to states under the Individuals with Disabilities Education
Act.  At present, the state shares are still being determined on the basis of
data from the 1990 census long form.

• Community development block grants that go to metropolitan ar-
eas.  ACS data for the largest areas will be released starting in July 2004, to
be followed by data for successively smaller areas over the next four years.

Linda Gage, the state demographer with the California Department of
Finance, discussed the role of current population estimates in determining
the relative amounts received by states under various funding formulas.
For example, the U.S. Census Bureau’s estimates of total population are
used as control totals for Current Population Survey (CPS) estimates and
for the estimates of school-age children in poverty that are produced by its
Small Area Income and Poverty Estimates (SAIPE) Program for use in the
allocation of Title I education grant funds.  In the future, they will be used
in the same way to produce estimates from the ACS.  She noted the impor-
tance of the issue of whether all of these estimates should be adjusted for
the census undercount.  A 1999 U.S. General Accounting Office study
showed that if adjusted 1990 census numbers had been used in fiscal year
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1998, California would have received an additional $223 million in for-
mula grant funding.  If the adjusted 1990 census numbers had been used
throughout the decade, the state might have received an additional $2.2
billion.  A recently released study by PricewaterhouseCoopers estimated
that if unadjusted rather than adjusted numbers from the 2000 census are
used, California will lose an estimated $5 billion in the years 2002 to 2012.

Some states, including California, have their own population estimates
programs used for allocating grant funds within their states.  During the
1980s, the U.S. Census Bureau averaged its estimates for California with
the state’s independent estimates, which were higher, and published these
averages as their official estimates.  The 1990 census count for California
exceeded both the U.S. Census Bureau and the state estimates.  After the
1990 census, both the U.S. Census Bureau and the state of California evalu-
ated their estimation procedures and introduced changes.  The two sets of
estimates continued to diverge and currently the state’s estimate exceeds
that of the U.S. Census Bureau by about 900,000 persons.  Taking into
account this difference plus the 1990 census estimate of undercount for
California, Gage believes that the numbers currently being used in funding
formulas are about 5 to 6 percent below the state’s true population.  She
expressed her concern about the effects of differential underestimation on
funding to the states, and her hope that evaluation of estimation proce-
dures following the 2000 census can lead to changes that will reduce the
extent of the divergence between their estimates and those produced by the
U.S. Census Bureau.

The third roundtable speaker was Katherine Wallman, chief statistician,
U.S. Office of Management and Budget.  She is responsible for the develop-
ment and periodic updating of several classification systems used in the col-
lection and presentation of official statistics, covering concepts such as indus-
try, occupation, race and ethnicity, poverty, and metropolitan areas.  These
classification systems are developed solely for statistical purposes; program-
matic uses, such as regulation or allocation of funds, do not influence their
general structure or specifics.  Nevertheless, in practice they are often used to
determine eligibility for federal assistance or to allocate funds to eligible areas.
She provided several examples of how the metropolitan-area classifications
have been used in these ways.  For example:

• Under the legislation that governs the Medicare program, reim-
bursement rates for hospitals vary significantly, depending on whether or
not they are located within metropolitan areas.
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• Under the Rural Revitalization Through Forestry Program, the term
“rural community” means any county that is not contained within a metro-
politan area as defined by the U.S. Office of Management and Budget.

• In the Urban Park and Recreation Recovery Program, the secretary
of the interior is authorized to establish eligibility to general-purpose local
governments in standard metropolitan statistical areas.

• Under the Rural Homelessness Grant Program, which makes grants
to organizations providing direct emergency assistance to homeless indi-
viduals and families in rural areas, the terms “rural area” and “rural commu-
nity” mean any area or community, no part of which is within an area
designated as a standard metropolitan statistical area by the U.S. Office of
Management and Budget.

Other examples covered such diverse areas as mortgage insurance, tax cred-
its for low-income housing, organ transplants, and immigrant visas.  In a
recent review of the U.S. Code, her office found at least 20 such references
to the metropolitan-area construct.

John Rolph, of the University of Southern California and chair of the
Committee on National Statistics, was the final speaker.  He reviewed some
of the earlier discussion of the effects of thresholds and hold-harmless pro-
visions used in fund allocation formulas.  Clearly, it is not always well un-
derstood in advance how the formulas will operate, and they do sometimes
have unintended effects.  As noted by several speakers, there are important
conceptual and measurement error questions associated with data elements
included in funding formulas.  Two fundamental questions need to be ad-
dressed: (1) What might be done to mitigate the effects of errors or uncer-
tainty in the formulas?  (2) Is correcting these flaws of principal importance
or are there more fundamental questions that need to be addressed about
how formula allocation processes operate?

Commenting on the first question, Rolph noted that some ways to
improve formulas had been suggested, including replacing thresholds by S-
shaped, continuous functions and using moving averages rather than hold-
harmless provisions to dampen the effects of large year-to-year changes.  He
suggested that better correspondence between the intentions of those who
draft legislation and the actual formula might be achieved by creating an
analytical resource, perhaps located in the U.S. General Accounting Office
or the Congressional Research Service, that would provide real-time advice
and appropriate modeling and simulation capabilities to legislative staff.

With regard to what may be more fundamental issues, Rolph noted
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that the Committee on National Statistics had been exploring the possibil-
ity of undertaking a panel study on formula allocation.  Such a panel would
be a logical follow-on to the Panel on Estimates of Poverty for Small Geo-
graphic Areas, to this workshop, and to the panel that was being established
to evaluate the estimates used in the WIC program.  He asked workshop
participants for suggestions as to what issues should be on the agenda for
the proposed panel.

In the general discussion that followed, several themes were suggested
for consideration by the proposed panel on formula allocations.  Some
speakers proposed that the panel should go beyond an examination of the
formulas themselves and how they are affected by the quality of the statisti-
cal data used as inputs.  It should study the conceptual foundations of grant
formulas and the desired outcomes with regard to efficiency and equity.  It
should address questions such as how to integrate measures of need, cost,
and fiscal capacity into a formula and whether there are other components,
such as outcome measures, that should be included.

Some participants alluded to the resources provided for research on
improving the data and the formula allocation procedures used in the Title
I education and WIC programs, and suggested that other formula alloca-
tion programs might benefit from similar provisions.  However, one par-
ticipant cautioned that not all program agencies have the same ability to
sponsor and monitor relevant research and to apply research findings to the
allocation process.  Others pointed out that there is a limit to how much
accuracy is needed; there is some point beyond which the costs of further
improvements outweigh the benefits from any gains in efficiency and eq-
uity.  Some felt that more resources should be devoted to the evaluation of
program outcomes.  One attendee, referring back to the presentation by
Linda Gage, reminded the group that current population estimates will
continue to play an important role in providing updated estimates for use
in allocation formulas.

Finally, one person urged careful consideration by the panel of the
intended audience for its findings.  If the intention of the panel is to affect
the process of writing formulas for the allocation of funds, its reports should
be prepared with the idea that they are directed primarily at Congress and
the agencies that have been assisting Congress in this process.

Henry Aaron of the Brookings Institution wrapped up the workshop.
He started by noting that there has been considerable dedicated and tal-
ented work to produce improved measurements for use in formula alloca-
tion.  However, in his view, relative to other kinds of needed work, such as
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exploring the effects of varying the program rules, the marginal value of
additional efforts to improve the quality of input data is relatively small.

He then asked what role formula allocation plays in the political proc-
ess, considering that it would be possible for Congress to vote direct dollar
amounts and that it sometimes does so.  He answered this question by
noting that allocation formulas are a device to achieve closure to what would
otherwise be unendable debates.  Members of Congress are elected by con-
stituents to serve their interests.  If they do not strive to get the largest
possible appropriations for their states and districts, they will pay for it
later.  However, they can shield themselves from unpleasant consequences
if they can point to a plausibly objective formula and say they did the best
they could, but this is what the formula produced.

To support his subsequent remarks about formula allocation programs,
Aaron defined the following concepts:

G = the goal(s) of a federal grant program, e.g., educational outcomes.
T = a government transfer of funds.
Ti = transfer to the ith jurisdiction.
Ii = an indicator of true need for the ith jurisdiction.
ei = the difference between Ti and Ii.
P = a politically determined goal for the transfer.
R = program rules to determine resource allocations within districts.

The error term has two parts.  It consists of any conceptual error separating
the transfer amount from the (unknowable) indicator of true need and
errors in measurement or estimation that distinguish the numbers actually
used from ones that are potentially more accurate.

Aaron emphasized that it was important to make the distinction be-
tween T and R.  The former is simply a transfer of money but the program
rules determine what goes on in each jurisdiction when the money is re-
ceived.  Transfers of funds can affect recipients in ways that are not neces-
sarily intended or obvious.  For example, in the legislation under which
Medicare distributes extra funds to hospitals that take care of dispropor-
tionate numbers of low-income persons, the amounts hospitals receive are
determined by the numbers of Medicare and Medicaid patients they serve.
This measure of need provides an incentive for states to have a broad but
shallow Medicaid program that covers as many people as possible.  Not
surprisingly, the legislation that established this program was initiated and
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supported by the Senate Finance Committee at a time when Russell Long,
whose state of Louisiana had such a program, was chair of the committee.

It is also important, Aaron said, to look at the effects of grant funding
on overall government spending.  By giving money, you may change incen-
tives within a state.  Under a matching grant program, you can bring in
additional funds.  If the expenditures are in a new area, political constituen-
cies may arise on behalf of activities that never before existed.  But state
legislators might find funds for these new activities by reducing  appropria-
tions for other programs.  There is a case for a quasi-anthropological ap-
proach that looks very carefully at the institutions and details associated
with particular grant programs.

Aaron said he believed that, for two reasons, the impact of mistakes on
the achievement of program goals is typically very small.  First, suppose we
start from an allocation where marginal dollars spent yield equal marginal
benefits to all jurisdictions.  If we make a mistake, the marginal benefit to
the jurisdiction that receives more money will decline a bit and for the
jurisdiction that receives less money it will increase slightly, but the impact of
these changes on welfare is distinctly second order.  Second, evaluation stud-
ies suggest that some allocation programs are not very effective in achieving
program goals.  For example, evidence that the Title I education program has
had significant effects on educational outcomes is very limited.

In his judgment, Aaron said, the process of collecting data for use in
allocation formulas on topics, such as poor children, nutritional intake,
and various illnesses, has an important educational function in shaping
political views about what is considered decent and acceptable.  Neverthe-
less, in the final analysis, to some degree the choice of formula inputs re-
flects a political compromise or consensus, and this is what determines the
amounts of money transferred.  The effects of these choices over time are
difficult to predict.

He stressed the importance of program rules.  In discussing the Title I
education program, the workshop participants reviewed the procedures for
allocations to each state, county, and school district, but that is where the
analysis ended.  He suggested that what happens after the funds get to the
school district is an order of magnitude more important than marginal
adjustments in the distribution formulas.  Should poor children receive
special instruction outside the classroom?  If a poor child transfers to a
magnet school, should Title I funds also be transferred to that school?  An-
swers to questions like these could have a major effect on the evolution of



Copyright © National Academy of Sciences. All rights reserved.

Choosing the Right Formula:  Initial Report
http://www.nap.edu/catalog/10178.html

52 CHOOSING THE RIGHT FORMULA:  INITIAL REPORT

the educational system and its efforts to meet the special needs of poor
children.  It is important to pay attention to formulas and their inputs to
guard against the possibility that some groups may try to manipulate the
process to get grossly more than their fair share.  What is more important,
however, is to understand what makes a program work.  Aaron observed
that statisticians, working to address this question in collaboration with
economists, sociologists, and other social scientists, can make important
contributions.
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PART II

Panel Report

Following the April 2000 Workshop on Formulas for Allocating Pro-
gram Funds, described in Part I of this report, the Panel on Formula Alloca-
tions was established within the Committee on National Statistics to conduct
a study of formulas used to allocate federal and state funds.1  The study
focuses on the statistical estimates used as inputs to formulas, data and meth-
ods for estimating these inputs, the features of the formulas, and how esti-
mates and formula features interact in ways that affect outcomes.  The panel
study is considering in greater breadth and depth how the properties of esti-
mates, such as sampling error and response quality, can affect their use in
formulas that have a variety of features (e.g., thresholds for eligibility and
hold-harmless provisions).

The purpose of the study is to provide a detailed assessment and several
illustrations of how formula features can interact with estimator properties in
ways that affect the likelihood of program goals being met; it is not designed
to recommend changes in existing formulas, new formulas, or the use of
particular datasets.   The work of the panel will include analyses of allocations
with a variety of program provisions and estimators for programs that cover a
range of areas, such as education, community development, public health,
and others.

1Formulas play a central role in cost of living escalator clauses, labor contracts, child
support rules, income tax collection, and congressional apportionment.  Although these can
serve as interesting and relevant analogies, we do not consider them in this report.

53
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In this initial report, the panel summarizes themes identified in the work-
shop and in its first three meetings, highlights the principal issues it intends
to address, and outlines anticipated activities.  Themes and issues are pre-
sented in Chapter 5 and anticipated activities are described in Chapter 6.
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5

Themes and Issues

THE FORMULA ALLOCATION PROCESS

Programs that allocate federal funds to states and localities address three
principal goals: delivering funds to the right places, implementing pro-
grams and delivering services, and producing the desired outcomes (e.g.,
health improvement, educational attainment).  Formulas have a major, di-
rect role in achieving the first goal; a substantially smaller, indirect role in
achieving the second goal; and essentially no role in achieving the third
goal, except through the first two goals.

There are three models for the way that Congress interacts with Execu-
tive Branch agencies in designing programs to allocate federal funds:
(1) Congress can legislate the exact amount to be received by each state or
other political subdivision; (2) Congress can pass legislation that includes a
detailed formula for determining allocations; or (3) the legislation can de-
scribe program objectives and leave it to the Executive Branch agency to
determine the formula or other process for allocation.  Occasionally, an
agency receives funds for research on improving the formula inputs.

An example of the first approach is the Capitalization Grants for State
Revolving Funds Program of the Environmental Protection Agency; the
Medicaid program is an example of the second.  The Special Supplemental
Nutrition Program for Women, Infants, and Children (WIC) and Title I of
the Elementary and Secondary Education Act provide two examples of the
third approach.  In recent years, the U.S. Department of Education has
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improved the accuracy and timeliness of the estimated numbers of school-
age children in poverty for Title I allocations (via the U.S. Census Bureau’s
Small-Area Income and Poverty Estimates Program [SAIPE]).  However,
the programmatic effects of these improvements have been largely negated
by legislated hold-harmless provisions.  Such post hoc modifications may
serve short-term political goals.  Nevertheless, when total program funding
is approximately level, avoidance of funding reductions to some political
subdivisions can be accomplished only at the expense of other jurisdictions
that would have received additional funds.

When a program is authorized (or reauthorized), the explicit nature of
a formula facilitates the legislative process and increases actual and per-
ceived fairness. Scenarios can be evaluated and the formula specification
adjusted.   A formula can make the allocation process more transparent and
promote full disclosure.  Once implemented, a formula may be fine-tuned
or considerably modified.  Communicating the rationale for and evaluat-
ing an allocation process without a formula is far more difficult.

In the evaluation of programs and allocations, technical statistical is-
sues are important, but so are many other administrative and political as-
pects of a program.  If a program fails to attain its stated goals, the fault may
lie in requirements dictated by the legislation, in the data inputs to the
allocation formula, in the allocation process, or in the program services.
There is a complicated interaction between formula inputs and features,
with the possibility for unintended and unanticipated, cascading conse-
quences of various combinations.  For example, hold-harmless provisions
attempt to balance the goals of changing allocations when necessary and
maintaining funding stability.  As discussed in Part I, Chapter 3, hold-
harmless provisions may systematically and persistently help or harm areas
based on the statistical properties of formula inputs rather than changes in
true need.  The absolute and relative impacts of hold-harmless provisions
depend on whether total funds for a program are capped or can adjust to
the formula-based financial need.

DESIGN AND EVALUATION OF
FORMULA ALLOCATION PROGRAMS

As the foregoing indicates, design, implementation, and evaluation of
a funds allocation program is considerably more complicated than a super-
ficial view would suggest, entailing synthesis of statistical information from
several sources and complex processing of the results. Many programs use
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formulas with several elements, such as need, capacity, and cost of services.
Furthermore, as pointed out by Zaslavsky and Schirm (2000), there is a
degree of arbitrariness in what constitutes the inputs and what constitutes
the formula.  Legislation can direct that “appropriate” statistical analyses be
used to prepare inputs (as is the case for Title I Education) or such analyses
can be built into the formula (as is the case for Medicaid).  For example, the
law might specify that allocations are to be based on a three-year moving
average and that each year’s estimate is to be based on a single year’s data.
However, the same effect would be obtained if the formula called for an
estimate for a single year but, based on a statistical assessment, the estimate
for that year was calculated as a three-year moving average.

This complexity calls for a framework for evaluating program perfor-
mance.  It should include measures of monetary allocation success (possi-
bly including loss functions that compute equity/inequity measures), effec-
tive use of funds for program-specified services, and beneficial impacts of
services, and it should be used to assess performance of current programs
and to recommend changes.  Developing such a framework will be chal-
lenging.  Challenges include defining equity, especially when formulas in-
clude multiple elements of need, fiscal capacity, and effort, and balancing
equity with efficiency and political considerations. Although evaluation of
an individual allocation program is of primary importance, evaluating how
different federal allocation programs interact and how they impact pro-
grams that allocate state funds for similar purposes is also important.

During the legislative process, the U.S. General Accounting Office and
the Congressional Research Service, when requested by congressional staffs,
provide simulations that evaluate formula options.  There are institutional
mechanisms for obtaining additional expert input during the development,
evaluation, and modification of allocation formulas.  In those instances
when it is left to an Executive Branch agency to determine the formula or
other process for allocation, the agency will need similar capacity to imple-
ment and evaluate formulas and to work through the public comment pro-
cess.  State agencies have similar needs, both in developing their own allo-
cation formulas and in understanding how the federal formula allocation
programs work.  The parties to these processes do interact, sharing prob-
lems and solutions, but additional communication and coordination could
be beneficial.

Many take for granted that efforts to improve the quality of formula
inputs (accuracy, conceptual relevance, timeliness) are desirable.  But the
benefits may not justify the costs.  For example, the U.S. Census Bureau’s
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small-area income and poverty estimates are updated on a two-year schedule.
The cost of annual updating may not be justified by the consequent im-
proved performance; such trade-offs need to be evaluated.  To get started, one
can consider the situation wherein there is no sampling error and the model
is correct and evaluate the improvement relative to the current situation.
Performance measures will be needed to conduct such an evaluation.

DATA SOURCES

A few key data sources such as the decennial census, the Current Popu-
lation Survey, and Internal Revenue Service records are widely used to sup-
port formula allocation programs.  In addition to these data sources cur-
rently in use, new information sources have the potential to improve
formula inputs.  The American Community Survey (ACS), which is in-
tended to replace the decennial census long form, would be a major new
data source that might be used in estimating inputs if the survey is imple-
mented as planned.  With data from census 2000 becoming available in
stages and the ACS pending, an immediate and high priority should be
given to developing recommendations on how to make a smooth transition
to these and other data sources and how to evaluate the impact on alloca-
tions of introducing new data sources.

Guidance is also needed on the statistical limits of available information.
No formula will work perfectly, especially at a fine level of spatial, temporal,
and demographic disaggregation.  Inevitably, there will be short-term statisti-
cal fluctuations in estimates used as formula inputs.  While reduction of these
statistical fluctuations is an important objective, considerable attention must
be paid to identifying and reducing persistent biases for identifiable geo-
graphic and demographic subgroups to keep allocations aligned with true
needs (see National Research Council, 2000b, for examples).

In some circumstances a lower limit to the population size of areas for
which the federal agencies are required to produce population and income
estimates has been proposed.  For example, the 1980 Panel on Small-Area
Estimates of Population and Income recommended that the U.S. Census
Bureau not provide postcensal population estimates for places with popula-
tion below a (to be determined) threshold (National Research Council,
1980).  However, the Title I education program now mandates allocations
to school districts, and many school districts have small populations.  Since
some process (formal or informal, sophisticated or naive) will be used to
determine school district allocations, it may be preferable to base them on a
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standardized approach using the best available information and statistical
analysis.  Properties of the estimates and their effect on allocation programs
should be assessed and, in the spirit of openness, the estimates should be
made public.

Administrative data are an important element in developing model-
based statistical estimates used as formula inputs (for example, Internal
Revenue Service and food stamp records are used in the U.S. Census
Bureau’s SAIPE Program).  Evaluation of the potential for modifications in
the collection and storage of program and administrative data to improve
their performance as inputs to allocation formulas will be beneficial.  For
examples of possible modifications, see National Research Council
(2000a:Ch.5).

THE ROLE OF THE STATES

While policy makers, program administrators, statisticians, and others
at the federal level give their attention to formulas and formula inputs,
some recipients of federal funds, especially states, are spending significant
resources on efforts to increase their allocations.  As discussed in Chapter 2,
California changed its definition of school attendance to achieve a per pu-
pil expenditure estimate that increased its share of Title I education funds,
and the state protested as improper the use of manufacturing wages in the
mental health/substance abuse block grants.  These examples show that
states will challenge definitions and data sources to maintain or increase
their allocations.  It is therefore important to document what individual
states are doing to improve their shares of formula funds and to consider
what federal agencies can do to ensure a level playing field.

Further consideration of the role of states in fund allocation processes
suggests that adjuncts to the use of national databases should be considered
for developing formula inputs.  For example, a program could require that
a state or county produce “best estimates” and use these in a formula. This
approach has the potential to produce more timely and targeted estimates.
In fact, many funds allocation programs currently allow flexibility in state-
provided information, especially for distributing federally allocated funds
within the state.  If similar flexibility is allowed in providing inputs to the
formula for allocating funds among states, inputs should be as immune as
possible from manipulation of definitions or data sources.

Formulas also figure importantly in the allocation of state funds to
counties, cities, school districts, and other jurisdictions.  State funding of
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elementary and secondary education substantially exceeds the contribution
from the Title I and other federal education programs.  Since the early
1970s, perceived disparities between school districts have led to many ef-
forts, in state legislatures and in the courts, to develop more equitable allo-
cation processes (National Research Council, 1999b).  A recent court deci-
sion by a New York State judge declared the state’s method of financing
public schools illegal and set a September 2001 deadline for the state to
revise its formula (Goodnough, 2001).
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6

Anticipated Panel Activities

In the past 30 years, there has been considerable research related to
formula-based fund allocation programs.  Findings and recommendations
made two decades ago remain timely and relevant (see Box 6-1 for a sum-
mary).  To make additional progress, the Panel on Formula Allocations will
address both broad and focused issues relevant to developing, implement-
ing, and evaluating federal and state programs.

A broad view will be provided by the panel’s already initiated summary
of goals, inputs, and formula features for the universe of federal funds allo-
cation programs listed in the General Services Administration’s Catalogue
of Federal Domestic Assistance.  Similar summaries will be considered for
selected state programs.

To increase understanding of formula allocation processes and of the
role of Congress and federal or state agencies in developing and administer-
ing formula-based fund allocation programs, the panel plans to commis-
sion a series of papers on some or all of the following topics:

1. Retrospective case studies of the evolution of formula allocations for
specific programs.  The universe for these studies would be formula alloca-
tion programs which have been in operation for a substantial period of
time.  The focus of each study will be on how the formula and the alloca-
tion process have changed over time, the reasons that changes were made,
and evaluation of their effects on equity, efficiency, or other appropriate
measures of program effectiveness.  See the list of relevant program features
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BOX 6-1
Previous Recommendations on Allocation

Formula Design

• Specify program goals and statistics clearly and completely,
avoiding underspecification of program goals and over-specifi-
cation of formula inputs.

• Promote an effective collaboration between the legislative
branch and statistical agencies to ensure that the best informa-
tion, properly analyzed, is used for formula inputs.

• Improve the frequency and quality of formula performance test-
ing and monitoring to ensure that formulas are neither too sensi-
tive to short-term changes nor too insensitive to long-term
changes.

• Promote communication about undesirable formula practices
and data problems.

• Avoid the use of funding thresholds by specifying a gradual tran-
sition from receiving no funds to receiving the “above-threshold”
amount.

• Evaluate the effectiveness of specific versus general and simple
versus complex proxies for the characteristic that policy makers
want to use for targeting program funds.

• Develop additional statistical series for use in fund allocation.
• Use comparable state-specific information when allocating funds

to states.
• Evaluate the costs and benefits of improving the accuracy of

estimates of formula inputs and undertake efforts to improve ac-
curacy only when justified by such an evaluation.

SOURCE:  U.S. Office of Statistical Policy and Standards (1978:25-
28) and Spencer (1982:528).

below for additional details.  A commissioned paper may cover a single
program or more than one program.  Programs that might be covered fall
into three groups:

(a)  U.S. federal formula allocation programs.  Some good candi-
dates might include Elementary and Secondary Education Act Title I, the
Special Supplemental Nutrition Program for Women, Infants, and Chil-
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dren (WIC), the State Children’s Health Insurance Program, the Substance
Abuse and Mental Health Services Administration (SAMHSA) Block
Grants, Medicaid, Highway Planning and Construction, Employment and
Training Assistance, and Special Education Grants to States under the Indi-
viduals with Disabilities Education Act.

(b)  State programs, i.e., programs in which state governments use
formulas to allocate state funds to counties, municipalities, and other juris-
dictions.  A case study might focus on a particular state or cover similar
programs in two or more states. State aid to education is an area of consid-
erable current interest.

(c)  Foreign and international formula allocation programs.  Ex-
amples of foreign programs would be Canada’s system for fiscal equaliza-
tion among its provinces or for allocating revenues from “harmonized sales
taxes” among the federal and three participating provincial governments.
At the international level, several agencies, such as the United Nations, the
International Monetary Fund, and the U.N. Development Programme,
use formulas to allocate aid funds.

2.  Prospective case studies of specific programs or groups of programs.  These
studies would cover areas in which significant developments are expected
to occur during the projected life of the Panel on Formula Allocations.
Possible examples are:

(a)  The reauthorization process for the Temporary Assistance for
Needy Families block grant program.  The program will be coming up for
reauthorization soon, providing an opportunity for a sort of anthropologi-
cal/organizational study, tracking and analyzing the roles of congressional
staff, federal, and state agency staff and other players in the process.  The
paper would describe the initial allocation procedures established under the
Personal Responsibility and Work Opportunity Reconciliation Act of 1996
and subsequent changes, including any that may be included in the reau-
thorization legislation.  High-performance bonuses are a special feature that
may merit attention.

(b)  Revision of New York state’s formula for the allocation of state
education funds.  A recent court decision has declared the current formula
to be unconstitutional and has given the legislature until September 2001
to revise it (the case may be appealed).  This paper might be expanded to
cover similar recent developments in other states.

(c)  A study of several continuing programs whose allocation for-
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mulas rely on decennial census data. Describe in detail how the transition
from 1990 to 2000 census data takes place.  Are new legislation or regula-
tions needed?  Which year’s allocations are the first to be affected?  How is
the transition affected by hold-harmless provisions?  What can be learned
about how to improve future transitions when new decennial census data
are released (or are replaced by American Community Survey data)?

3.  A quantitative analysis of historical trends in U.S. formula allocation
programs: 19xx to 2000.  Using data from the Federal Assistance Awards
Data System (FAADS) and other sources, develop annual time series data
for the amounts of federal funds distributed to states and other recipients
through formula allocation programs. To the extent possible, provide data
classified by type of program, type of recipient, and other salient character-
istics.  An initial conceptual analysis will be needed to determine the scope
of programs to be included and define appropriate classification variables.
The FAADS data go back only to 1981; other sources will be needed to
extend the series farther back, and there may be problems in achieving
comparability among different sources.

4.  An analysis of long-term effects of formula allocations on the legislative
process.  A historical analysis of how the introduction and increasingly wide-
spread use of formula allocation processes has helped national and state
legislatures in their functioning, for example, by shifting the language of
the debate.

5.  Alternative measures of fiscal capacity.  Measures of fiscal capacity or
capability are often used in allocation formulas to represent the possibility
of a recipient area meeting its needs from state, local, or private funds.  The
most commonly used measure has been and still is per capita income.  In
1989, in response to a congressional requirement, an alternative measure,
total taxable resources, was developed by the U.S. Treasury Department’s
Office of Economic Policy for use in the allocation formula for the SAMHSA
block grants. This study would evaluate these two alternative measures, com-
paring their suitability from a conceptual point of view, the quality and time-
liness of the data sources used, and other relevant features.  The evaluation
might include comparisons of the effects of using the two measures in spe-
cific formula allocation programs, such as Medicaid.
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6.  An empirical analysis of the effects of hold-harmless provisions.  Build-
ing on the work of Zaslavsky and Schirm (2000), describe the various kinds
of hold-harmless provisions that have been used and how they interact over
time with changes in the total amounts appropriated for the program and
with other formula features, such as thresholds.  Include some real examples
showing what the allocations would have been with and without hold-
harmless provisions.

7.  The rationale for hold-harmless and threshold provisions in formulas.
For the most part, allocation formulas are based on measures of need, ca-
pacity, effort, and cost that are more or less directly related to program
goals.  Other formula features, such as hold-harmless provisions and thresh-
olds, are often added on the grounds that they are needed for reasons of
administrative efficiency, for example, to avoid disruptions caused by large
changes in the amounts received from one year to the next. The purpose of
this study would be to undertake a detailed analysis of the rationale for
such formula provisions, examine how they vary among programs, and, if
possible, gather empirical evidence about how effectively they are meeting
their stated objectives.  As part of the study, the experiences and views of
local program administrators should be sought.

8.  Procedures for combining different components of allocation formulas.
Many formulas incorporate different components representing need, ca-
pacity, effort, and costs, although it is challenging to determine how best to
combine these components in a single allocation formula.  Examine a large
number of allocation formulas with multiple components to identify meth-
ods used to combine them.  Develop a typology of alternative methods and
identify their advantages and disadvantages.

9.  The role of the public comment process in the development of allocation
formulas.  In those instances in which some features of the allocation pro-
cess are determined by regulation rather than legislation, the proposed regu-
lations have to be published in the Federal Register for public comment.
Identify some instances in which this has occurred, analyze the volume,
nature, and sources of comments received, and analyze changes to the pro-
posed regulations as a result of the public comment process.

10.  Measuring the effects of the statistical properties of input data on the
achievement of program goals.  Several studies have examined the effects of
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the statistical properties of input data, such as sampling variance, persistent
bias, and lack of conceptual fit, on formula allocations and on the degree of
equity achieved by the process.  However, very little is known about how
such errors affect the achievement of program goals.  The purpose of this
paper would be to develop prospectuses for one or more experimental or
quasi-experimental studies designed to measure gains in efficiency that
might result from investment in the development of more accurate input
data.  Specific programs would be identified for the proposed experiments
and design protocols proposed.

11.  Facilitating analysis and interpretation of simulations of alternative
allocation formulas.  Simulations of alternative formulas and processes are
frequently used in the development of new programs and the revision of
existing allocation formulas.  Given the complexity of many formulas
and the sometimes unexpected ways in which formula elements and fea-
tures interact, it may be difficult, even for statisticians, to evaluate the
outputs of simulations.  This paper would attempt to identify summary
measures and graphical outputs that would make it easier for interested
parties to understand the properties of alternative formulas and make
choices among them.

Each of the case studies (topic 1 above) will describe the establishment
and subsequent development of one or more formula allocation programs.
If more than one program is included, the programs will be selected either
because they have similar objectives and target populations or because they
illustrate significant contrasts in approaches to formula allocation.

The relevant program features include:

• program goals;
• target population, if applicable;
• a brief description of services provided by the program;
• first-level recipient units, e.g., states, counties, metropolitan areas;
• the formula and its elements, including need, capacity, effort, and

cost;
• information, from legislative history and other sources, about con-

siderations that affected the formula’s initial development;
• sources of input data used to estimate formula elements;
• other formula features, such as thresholds, minimums, and hold-

harmless provisions;
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• research studies designed to measure and suggest possible improve-
ments in the equity or efficiency of the allocation process;

• studies designed to evaluate impacts of the program; and
• the relationships between legislators, program agencies, recipient

units, and other interested parties in the operation of the program.

The primary focus of each case study will be on changes in these pro-
gram features during the life of the program.  What specific changes oc-
curred, why were they made, and how did they affect the achievement of
program goals?  Other commissioned papers will address topics such as
alternative measures of fiscal capacity, the rationale for and effects of hold-
harmless and threshold provisions in formulas, and procedures for combin-
ing different components of formulas.  For a selected set of programs, the
panel intends to study statistical properties involving formula inputs, fea-
tures, and outputs, and to compare actual allocations to those that would
have resulted from using alternative formulas or processes.

The panel anticipates developing examples of good and poor practice,
including consideration of allocation programs that do not use formulas
and programs that have changed after an evaluation (e.g., WIC).  To pro-
vide background for possible changes in the properties or types of input
data as new data sources become available in the next few years, the panel
will document the principal data sources currently used in the major for-
mula based allocation programs.  The panel will also identify information
gaps and potential new information sources.

Fund allocation programs are extremely complicated systems.  Their
design, implementation, and evaluation are very specialized activities and
require understanding of diverse fields.  Not surprisingly, there is a knowl-
edge gap.  To help bridge this gap, increase public understanding, and in-
crease the effectiveness of formula-based fund allocation programs, the
panel plans to develop a handbook that addresses issues in formula pro-
gram development, implementation, and evaluation (Box 6-2).  The target
audience includes members of Congress and their staffs, federal and state
policy makers and program administrators, and other interested parties,
such as advocacy groups.  Principal topics include explaining the complex
interrelations between inputs and formula features, necessary a priori and
ongoing evaluations, and the properties of the most common data sources.
The handbook will aid in developing new allocation formulas and evaluat-
ing existing formulas.  Issues related to appreciating, accommodating, and
communicating uncertainty will receive substantial attention in the hand-
book.
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Box 6-2
A Handbook on Fund Allocation Formulas:

Preliminary Table of Contents

1. Introduction
1.1 Fund allocation formulas: an overview

1.1.1 An early example: the Morrill Act
1.1.2 General Revenue Sharing
1.1.3 A statistical summary of current programs

1.2 The parties involved
1.2.1 The Congress
1.2.2 Program agencies
1.2.3 First-level recipients
1.2.4 Individual beneficiaries

1.3 Alternative approaches
1.3.1 Amounts specified in legislation
1.3.2 Specific formula in legislation
1.3.3 Goals in legislation; formula developed by pro-

gram agency with public comment
1.4 Types of formula allocations

1.4.1 Closed mathematical statements
1.4.2 Iterative procedures
1.4.3 Matching and cost-sharing provisions

1.5 Purpose of the Handbook
1.6 Intended audience
1.7 Uses of the Handbook

1.7.1 Developing a new formula
1.7.2 Periodic allocations
1.7.3 Analyzing an existing formula

2. Program goals
2.1 Target population
2.2 Services provided
2.3 Desired outcomes

3. Basic formula features
3.1 Target allocation units

3.3.1 Multilevel allocations
3.2 Frequency and timing of disbursements
3.3 Provisions for administrative costs
3.4 Program rules
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4. Components of formulas
4.1 Measures of need/workload
4.2 Measures of funding capacity
4.3 Cost differentials
4.4 Effort
4.5 Interactions among components

5. Special features of formula allocations
5.1 Thresholds and other eligibility criteria
5.2 Minimum and maximum values
5.3 Hold-harmless provisions
5.4 Interaction of special features with size of and changes in

program appropriations

6. Data sources for estimating formula components
6.1 Decennial censuses
6.2 Household surveys
6.3 Other statistical programs
6.4 Administrative records
6.5 Factors to consider in choosing data sources

6.5.1 Conceptual fit
6.5.2 Level of geographic detail available
6.5.3 Timeliness
6.5.4 Quality
6.5.5 Costs of collecting new data or processing exist-

ing data
6.6 Combining data sources to produce model-based esti-

mates
6.7 Updating estimates

7. Special topics
7.1 Step functions v. continuous functions
7.2 Hold-harmless provisions v. moving averages

8. Operational considerations
8.1 Steps in developing a new formula
8.2 Quality assurance procedures

8.2.1 Replication
8.2.2 Analysis of change from prior years

8.3 Evaluating a formula
8.3.1 The use of simulation techniques
8.3.2 Exploratory data analysis
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Workshop Agenda and Participants

WORKSHOP ON FORMULAS FOR ALLOCATING
PROGRAM FUNDS

Wednesday, April 26, 2000, Green Building, Room 104

8:30 Continental Breakfast

9:00–9:15 Welcome and Opening Remarks
Andrew White, Director, Committee on National Statistics
Tom Louis, Workshop Chair, University of Minnesota

9:15–10:45 SESSION I, Introduction and Workshop Overview
The purpose of this session is to provide the workshop
participants, who come from a variety of government and
academic venues, with an overview of the manner in which
federal program funds are allocated to jurisdictions based
on statistical formulas.  This session will address the back-
ground of formula allocation, types of programs covered,
trends in amounts of funds allocated, current distribution
of funds across departments, data sources, and previous
studies of statistical features of formulas.

Presenter: Wray Smith,
The Harris Smith Institutes 9:15-9:45

Discussant: Jerry Fastrup, U.S. General
Accounting Office 9:45-10:00
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Discussant: David McMillen, U.S.
House Government Reform and Oversight
Committee 10:00-10:15

Discussant: Martin H. David, University
of Wisconsin 10:15-10:30

Floor Discussion 10:30-10:45
10:45–11:00 Break

11:00–12:30 SESSION II, Title I Case Study
This session will provide an overview of the Title I Educa-
tion funding formula.  The impact of updated census data
on allocations to school districts will be examined, and is-
sues the Education Department faced in using new data to
allocate Title I funds to school districts will be addressed.

Presenter: Sandy Brown, U.S. Department
of  Education  11:00-11:25

Presenter: Graham Kalton, Westat  11:25-11:50
Discussant: Bruce D. Spencer, Northwestern

University 11:50-12:10
Floor Discussion 12:10-12:30

12:30–1:30 Lunch

1:30–3:00 SESSION III, Features and Consequences of Formula
Allocation
This session will explore some of the consequences for fed-
eral formula allocation when particular features, such as
thresholds and hold harmless, are present in the formula.
In particular, the effect on allocations of changes in mea-
surement systems, such as changes in precision and fre-
quency, in the presence of these features will be examined.

Presenter: Alan Zaslavsky, Harvard University 1:30-1:55
Presenter: David Betson, University of Notre

Dame 1:55-2:20
Discussant: Paul Siegel, U.S. Census Bureau 2:20-2:30
Discussant: Robin C. Fisher, U.S. Census

Bureau 2:30-2:40
Floor Discussion 2:40-3:00
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3:00–3:15 Break

3:15–4:45 SESSION IV, Substance Abuse and Mental Health Ser-
vices Formula Block Grants
This session will outline the intention, as stated by Con-
gress, of the substance abuse and mental health services
block grant formula allocation.  Alternative measures for
the formula elements will be presented.  Comparisons be-
tween the current formula measures and alternative mea-
sures will be discussed.

Presenter: Albert Woodward, Office of
Applied Studies, Substance Abuse and
Mental Health Services Administration 3:15-3:40

Presenter: John Adams, RAND 3:40-4:05
Discussant: Jane Maxwell, Texas

Commission on Alcohol and Drug Abuse 4:05-4:25
Floor Discussion 4:25-4:45

4:45–5:00 General Discussion
5:15 Reception
6:30 Dinner

Thursday, April 27, 2000, Green Building, Room 130

8:30 Continental Breakfast

9:00–10:30 SESSION V, WIC, Fund Allocation and Small Area Esti-
mation in the WIC Program
This session will provide an overview of the WIC formula,
changes in estimate of WIC eligibles, the current method
to produce these estimates, and goals for future estimates.

Overview of WIC: Ronald Vogel, Special Nutrition
Programs, U.S. Department of Agriculture 9:00-9:25

Presenter: Allen L. Schirm, Mathematica Policy
Research, Inc. 9:25-9:50

Discussant: David Betson, University of
Notre Dame 9:50-10:10

Floor Discussion 10:10-10:30
10:30–10:45 Break



Copyright © National Academy of Sciences. All rights reserved.

Choosing the Right Formula:  Initial Report
http://www.nap.edu/catalog/10178.html

78 APPENDIX A

10:45–12:00 SESSION VI, Roundtable Discussion
The panel members will be state officials, representatives
from federal statistical agencies, and researchers of formula
allocation.  The discussion should be oriented toward the
future of available data and estimates for formula alloca-
tion.  What issues should be taken into consideration for
future data, estimated inputs, and features of formula allo-
cation?

Panel Members: (15 min. each followed by 15 min.
of discussion)

Paula J. Schneider, Principal Associate Director for
Programs, U.S. Census Bureau

Linda Gage, California Department of Finance
Katherine K. Wallman, Chief Statistician, U.S. Office of

Management and Budget
John E. Rolph, Chair of the Committee on National

Statistics, University of Southern California

• Are there problems with the quality and timeliness of available data?
• Are there features of new and future datasets that are particularly rel-

evant to issues of formula allocation, such as timeliness and level of
aggregation?

• Do you think that the estimates used in formulas or the features of
formulas have unintended consequences with respect to equity between
jurisdictions?  If so, what changes might resolve such problems?

• Do you have any suggestions for changing formulas, data, and estima-
tion procedures?

• What issues could be usefully addressed by the Committee on National
Statistics in a study of statistical and data needs for allocation formulas?

12:00–12:30 Concluding Remarks
Henry Aaron, Brookings Institution

12:30 Lunch
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PARTICIPANTS

Presenters

Henry Aaron, Brookings Institution, Washington, DC
John Adams, RAND, Santa Monica, CA
David Betson, Department of Economics, University of Notre Dame
Sandy Brown, U.S. Department of Education
Martin David, University of Wisconsin
Jerry Fastrup, U.S. General Accounting Office
Robin Fisher, U.S. Census Bureau
Linda Gage, California Department of Finance
Graham Kalton, Westat, Rockville, MD
Thomas Louis, RAND, Alexandria, VA
David McMillen, U.S. House of Representatives
Jane Maxwell, Texas Commission on Alcohol and Drug Abuse
John Rolph, Marshall School of Business, University of Southern

California
Allen Schirm, Mathematica Policy Research, Inc.
Paula Schneider, U.S. Census Bureau
Paul Siegel, U.S. Census Bureau
Wray Smith, The Harris Smith Institutes
Bruce Spencer, Department of Statistics, Northwestern University
Ronald Vogel, U.S. Department of Agriculture
Katherine Wallman, U.S. Office of Management and Budget
Albert Woodward, Substance Abuse and Mental Health Services

Administration
Alan Zaslavsky, Department of Health Care Policy, Harvard University

Invited Guests

Craig Abbey, Congressional Research Service
Chip Alexander, U.S. Census Bureau
Todd Barrett, U.S. Department of Agriculture
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William Bell, U.S. Census Bureau
Ken Bryson, U.S. Census Bureau
Lynda Carlson, National Science Foundation
Cheryl Chambers, U.S. Census Bureau
Stephen Cohen, Bureau of Labor Statistics
Paulette Como, Congressional Research Service
Mike Compson, U.S. Treasury Department
Thomas Corwin, U.S. Department of Education
Robert Dinkelmeyer, U.S. General Accounting Office
John Eltinge, Bureau of Labor Statistics
Deborah Fulcher, Substance Abuse and Mental Health Services

Administration
Linda Ghelfi, U.S. Department of Agriculture
John Guyton, PricewaterhouseCoopers
Stefan Harvey, Center on Budget and Policy Priorities
Daniel Kasprzyk, National Center for Education Statistics
Jerry Keffer, U.S. Census Bureau
Victoria Lazariu-Bauer, New York State Department of Health
Bette Mahoney, The Harris Smith Institutes
Don Malec, U.S. Census Bureau
Marge Martin, U.S. Department of Housing and Urban Development
Marge Miller, Congressional Budget Office
Albert Parker, Synectics for Management Decisions, Inc.
Jeff Passel, Urban Institute
Ken Prewitt, U.S. Census Bureau
Charles Roberts, Substance Abuse and Mental Health Services

Administration
Susan Schechter, U.S. Office of Management and Budget
Kathleen Scholl, U.S. General Accounting Office
Susan Sieg Tompkins, Congressional Budget Office
Marjorie Siegel, U.S. Department of Housing and Urban Development
Tom Slomba, U.S. General Accounting Office
Ian Soper, U.S. Department of Education
William Sonnenberg, National Center for Education Statistics
Paul Strasborg, U.S. Department of Agriculture
Doug Williams, National Center for Health Statistics
Michael Williams, U.S. General Accounting Office
Josh Winicki, U.S. Department of Agriculture
Peyton Young, Johns Hopkins University
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Committee on National Statistics Staff

Andrew White, Director
Heather Koball, Study Director
Connie Citro, Study Director
Shelly Ver Ploeg, Study Director
Thomas B. Jabine, Consultant
Jamie Casey, Senior Project Assistant



Copyright © National Academy of Sciences. All rights reserved.

Choosing the Right Formula:  Initial Report
http://www.nap.edu/catalog/10178.html



Copyright © National Academy of Sciences. All rights reserved.

Choosing the Right Formula:  Initial Report
http://www.nap.edu/catalog/10178.html

83

Appendix B

Biographical Sketches of
Panel Members and Staff

THOMAS A. LOUIS (Chair) is a senior statistical scientist at RAND and
adjunct professor of biostatistics at the Johns Hopkins University School of
Public Health.  His research interests focus on Bayesian methods with ap-
plications in health, environmental, and public policy.  He is coordinating
editor of The Journal of the American Statistical Association, a member of the
Committee on National Statistics, on the board of the Institute of
Medicine’s Medical Follow-up Agency, and on the executive committee of
the National Institute of Statistical Sciences. He was on the IOM Panel to
Assess the Health Consequences of Service in the Persian Gulf War and was
on the CNSTAT Panel on Estimates of Poverty for Small Geographic Ar-
eas.  He is a fellow of the American Statistical Association and of the Ameri-
can Association for the Advancement of Science.  He received a Ph.D. in
mathematical statistics from Columbia University and from 1987 to 1999
headed the department of Biostatistics at the University of Minnesota.

GORDON J. BRACKSTONE is assistant chief statistician responsible for
statistical methodology, computing, and classification systems at Statistics
Canada.  From 1982 to 1985 he was the director-general of the Methodol-
ogy Branch at Statistics Canada, and previously he was responsible for sur-
veys and data acquisition in the Central Statistical Office of British Colum-
bia.  His professional work has been in survey methodology, particularly
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the assessment of the quality of census and survey data.  He is a fellow of
the American Statistical Association and an elected member of the Interna-
tional Statistical Institute.  He received B.Sc. and M.Sc. degrees in statistics
from the London School of Economics.

DANELLE J. DESSAINT (Project Assistant) is a staff member of the Com-
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