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Abstract

THE DEMAND FOR MEDICAID ARD AFDC
by

EMIL BOHDAN BERENDT

Advisor: Professor Michael Grossman

This diesertation estimates joint demand functions for
the Medicaid and Aid to Families With Dependent Children
(AFDC) programs. In recent years there has been much effort
expended in analyzing the demand for public rediatribution.
Moat studiea, however, have ignored the interrelationahipa
between the various redistributive programs. The purpoase of
this dissertation is to develop and test a model in which the
coat to voters of each of the two programs affecta the demand
for both programs. Using the political procesa, the voter
simultaneously makes known his demand for Medicaid and AFDC
recipients and for the AFDC benefit level.

This atudy concludes that the demand for Medicaid
recipients dependa on the coats of the AFDC program and that
the demanda for AFDC benefits and recipients are functions of
aome of the coats of the Medicaid program. The results of the

Medicaid regressions show that the AFDC benefit level and



average state matching share, which are components of the
shadow price of the AFDC recipient rate, generally have
aignificantly poaitive effecta. Two of the variables making
up the ashadow price of AFDC benefita, the AFDC recipient rate
and the marginal state matching share, usually have negative
signa.

The Medicaid benefits and state matching share have
negative effecte on the AFDC recipient rate demanded. This
indicates the shadow price of the Medicaid recipient rate has
an effect on the demand for the AFDC recipient rate. In the
demand for AFDC benefita, the Medicaid and AFDC shadow price
varlablea have signa that are aenaitive to the econometric
treatment of the regreasions.

There haa been nuch criticiam of the present federal
ratching rate formulas used in the two programs. The results
of this dissertation point out that in any discussion of
reform, the crosa-program effects of a change in matching

rates should be taken into account.
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CHAPTER 1

INTRODUCTION

A. Purpose

This dissertation estimates joint demand functions for the
Medicaid and AFDC (Aid to Familiea With Dependent Children)
programs. In recent years there has been a growing literature
analyzing the demand for public redistribution programs. Host
studies, however, have ignored the interrelationships between the
various programs. The purpose of this dissertation is to develop
and teat a model in which the coat to votera of each of the two
programa affecta the demand for both programa.

Income tranafer programs have been fruitfully atudied by
assuming donors receive utility from recipients’ incomes or general
consaumption levela. Subsidies or transfers of specific goods have
also been examined using models vhere the recipients’ consumption
of the good entera the donors’ utility functiona. The coexistance
of both categories of programs indicatee donors receive satisfac-
tion fror recipients’ consumption levels in general and from the
consumnption of selected gooda. This impliea the donoras’ demand for

income tranefers and subsidies are interrelated. Underatanding



these interrelationships is necessary when changing basic policy
variables such as the degree of federal financisl support for these

programrs.

B. The Hedicaid and AFDC Programa

The two programs examrined here, Hedicaid and AFDC, are the
largest of their type in the United Stetes. The AFDC program, the
older of the two, waa establiahed by Title IV of the Security Act
of 1935 under the name of the Aid to Dependent Children (ADC)
prograr. The Act also created the 0ld Age Assistance (OAA) and Aid
to the Blind (AB) programs. OAA, AB, and Aid to the Permanently and
Totally Disabled (APTD) were later replaced by the Supplemental
Security Income (SSI) program. ADC gave aid to children without
support because of the death, absence or incapacitation of a
parent. Because of desertions by fathers to meet the eligibility
requirementa, Title IV was amended in 1961 to allow astates to give
aid to children of unemployed parenta. In accordance with this
change, the program vwas renamed Aid to Families with Dependent
Children.

Both the state and federal governments contribute financially
to the programr. The relative shares of the contributiones are deter-
rined by a formula specified in the Social Security Act. In most
states, AFDC covers children without a father at home. Some atates
extend aid to families where the father is unemployed and not

receiving unemployment compensation. A few statea make AFDC avail-



able to all children in families with incomes below a certain
level. The eligibility level of income aa well as the benefit level
are determined by the individual statea.

Medicaid (Title XIX of the Social Security Act) is a vendor
payment program which provides medical asaistance to the poor. It
replaced the Kerr-Mills Act in 1965. Like AFDC, it is a joint
federal-atate program. All recipients of AFDC and most SSI
reciplients are eligible for Hedicaid. In addition, if a state so
choosea, other people deemed "medically needy" and not receiving
aasiatance under AFDC or SSI may receive Medicaid. The medically
needy are defined aas those who fit into one of the categoriea of
people covered by AFDC or SSI (i.e., the aged, blind, disabled or
those belonging to a family where one parent is abaent, in-
capacitated or unemployed) and have enough income to pay for baaic
living expenases but not enough to pay for medical care. States may
alao include persons not falling into one of these categoriea but
the statea must forego federal matching aid for those individuale.

Statea’ Hedicaid programs rust cover certain servicea such as
inpatient and outpatient hoapital, laboratory and X-ray, nursaing,
physician, family planning, and rural health clinic serviceas. There
are services the states may chose not to cover. Examples are druga,
eyeglasaes, physical therapy, and dental care. The reimbursement
rate, which is determined by the state, muat be accepted by
providers of medical care as payment in full. Since atates have
some control in setting eligibility levels for welfare and decide

whether to extend Medicaid to those outaide the AFDC and SSI



programs, the states determine the total number of Medicaid
reciplenta. Statea alaso have some freedom in determining the reim-

buraement rate and the typea of medical aservicea covered.



CHAPTER 1II

PREVIOUS STUDIES OF WELFARE EXPENDITURES

A. Studies of the Determinanta of Welfare Expenditures

One of the earlieat empirical atudiee analyzing public wel-
fare expenditures was done by Solomon Fabricant. He uaed per capita
incore, urbanization, and population density to explain per capita
interstate variations in varioua categories of government expendi-
turea in 1942. The categoriea he examined were general control,
police, fire, other public safety, highwaya, achoola, sanitation,
health and hoapitals, public welfare, and other expenditurea.
Fabricant used income as an explanatory variable for two reasons.
Firast, high income areas tend to have high price levels, making for
higher government expenditures. Second, higher incomee result in
greater demand and alao greater supply due to a larger tax
capacity. Urbanization playa a role because of the higher prices in
urban areas and because larger cities tend to have greater per
capita expenditures even with income held constant. Density was
added because the more crowded an area ia the more intenasively
public facilities can be used, thereby lowering per capita coats.

Fabricant found that regressing per capita welfare expenditures on



his three independent variables yielded a coefficient of multiple
determination (32) value of .45.1

In two articles Glenn Fisher elaborated on Fabricant’s work.
Like Fabricant, Fisher’s intereats included but were not limited to
public welfare. In hie 1961 article he essentially replicated parts
of Fabricant’s study for the year 1957. Fisher’s Rz value was .14
when per capita welfare expenditures were regressed on Fabricant’s
three independent varisbles. Although the functional classificetion
of government expenditures differed somewhat from that used in 1942
the results show other factora became important in deteraining
welfare expenditurea.2 In 1964 Fisher published another study where
he used data for 1960 and expanded the number of independent vari-
ables to seven. He replaced per capita income with an index of the
per capita yield of a representative tax aystem and percent of
families with income less than $2000 in 1959. The tax yield index
neasures the amount of revenue raised if all atates were to adopt a
hypothetical uniform tax system which ig representative of the tax
practices actually employed by the majority of the atates. The
fuller regression analysis for welfare yielded an 82 value of .19

while for the original three independent variables it was .09.3

Solomon Fabricant, The Trend in Governsent Activity in
the United States Since 1900 (New York: National Bureau of

Economic Research, 1952), pp. 112-139.

Glenn W. Fisher, "Determinanta of State and Local Govern-
rent Expenditure: A Preliminary Analysis," National Tax Journal
vol. 14 (December 1961) : 349-355.



Seymore Sacks and Robert Harris increased the explanatory
power of Fabricant’s model by adding per capita federal aid to
state and local governments and per capita state aid to local
governments. Like Fabricant and Fisher, they used a variety of
categories of per capita governament expenditures. Incluaion of per
capita federal aid had a8 significant impact on the proportion of
explained variation in public welfare expenditures. For example,
the coefficient of multiple determination of the welfare equations
rose fror .11 with the original three independent varisbles to .83
with the federal eid variable added. In light of this reasult, Sacka
and Harris attribute the apparent decline in the importance of
Fabricant’s three variablea over time to changes in the role of
federal aid.4

Lora Collins also analyzed the determinants of public assis-
tance expenditures. Unlike previous researcheras, Collina focused
excluaively on public welfare and ahe performed econometric
analysia on 0ld Age Asaiatance, Aid to Dependent Children, Aid to
the Blind, and Aid to the Permanently and Totally Disabled both
aeparately and aggregated together. The dependent variablea she

used were per capita expenditures by different levels of govern-

Glenn W. Fisher, “"Interstate Variation in State and Local
Government Expenditures,” National Tax Journal vol. 17 (March
1964) : 57-74.

Seymore Sacks and Robert Harris, "The Determinants of
State and Local Government Expenditures and Intergovernmental
Flow of Funds," National Tax Journal vol. 17 (March 1964) : 81—
82.



ment, recipient rates (the proportion of the relevent population
receiving aid), average monthly payment per recipient, and average
monthly adminiatrative expenditures per case. For ADC, the
"relevant” population used in getting recipient rates were persona
below eighteen years of age. The main explaenatory variables measure
income, degree of urbanization, the unemployment rate, racial
compogition, degree of social insurance coverage, and the rate of
population growth.s The regressions concerning ADC led to several
conclusions. The recipient rate was positively related to the
percent of children living with their mother only and waa nega-
tively related to the nonwhite population percentage. Incore,
unerployment, and urbanization all played & role in determining
recipient ratea. Income and percentage nonwhite were important
factora in explaining average ADC paymenta. Other social insurance
had little impact on ADC.6

Peter Albin and Bruno Stein studied the level of expenditures
for public assistance in each year from 1962 to 1965. They ran
three different sets of regressions equations using etates as the
unit of observation. In the first group, the dependent variable waa
the ratio of effort to need. Albin and Stein measured effort with

expenditures made by state and local governments net of federal

Lora S. Collina, "Public Aaaiatance Expenditures in the
United Statea” in Studies in the Economics of Income Main-
tenance ed., Otto Eckstein (Waashington D.C.: The Brookinga
Inatitution, 1969), pp. 99-102.

Ibid., pp. 123-135.



intergovernmental grants and need by the average difference between
earnings of persons in poverty and the poverty line. The independ-
ent variablea included per capita tax receipts and attitude vari-
ablea (percent nonagricultural population, percent nonwhite, and a
neasure of political conservatism). Per capita tax receipta vere a
proxy for the astates’ sbility to pay. Only per capita tax receipts
and the nonagriculturzsl population percentage were significant
although most of the other explanatory veriasbles had the expected
asigna.

The second set of regressions explained both local and state
public assistance expenditures from own tax receipts with lagged
expenditures, changes in relief and nonrelief spending, and changes
in atate and federal financing of relief spending. These regres-
ajiona attempted to capture the impact of shifta in financial
reasponaibilitiea for relief among the different levels of govern-
eenta. The reasults indicated increases in federal and local financ-
ing of public asasistance tended to have a negative effect on astate
welfare apending. The relationship waa atronger for changes in
local apending than for changes in federal apending.

The third set of equations, which more resemble the those
eatimated by other researchers, use different measures of
recipients and benefits as dependent variasblea. In the firat equa-
tion, recipient rates (defined here as the ratio of actusal to
potential recipients) are regressed on the effort to need ratio and
an index of conservatiem. Both regreasors were significant. The

effort to need ratio coefficient had a positive sign and the degree



of conaservatism was negatively related to the recipient rate. Albin
and Stein also regressed the number of recipients on the lagged
number of recipients, the lagged benefit level, the change in the
number unemployed, and the change in a measure of stringency in the
administration of relief. The lagged recipient variable had a
poeitive and asignificant effect while lagged benefits had a poasi-
tive effect but were nonsignificant. There were mixed reasults with
the stringency measuvre. Finally, regreasiona vwere made of the
benefit level on lagged benefits, change in proportion of popula-
tion receiving aid, change in per capita income, and a variable
denoting whether the atate givee AFDC to familiea with an un-
enployed male head. The resulta showed that lagged benefits had a
strong effect on current benefits and that recipiént rates were
negatively related to benefits. In addition, a change in income and
the AFDC unemployed parent provision had positive influences on the
benefit leve1.7

During the late 1960’s, economiste began to recognize that
transfer programs arise when an externality exists, that is, when
taxpayera’ utilitiea are affected by the income or consuaption
levels of the indigent. Harold Hochman and James Rogera, for ex-
ample, diacuassed the Pareto optimality of income tranafera when

utility functions depend on own income and the incomes of other

Peter S. Albin and Bruno Stein, “"Determinanta of Relief
Policy at the Sub-Federal Level,” Southern Economic Journal
vol. 37 (April 1971) : 445-454,

10



11

persons in aociety.8 Lawrence Shall examined the transfers of goods
between two persons when the utility functions of both individuals
depend on own consumption and the consumption of the other party.9
Daly and Giertz explored the optimality of income and in-kind
transfers when the donor’a utility is a function of both
recipienta’ conaumption of a apecific good and their utility
levels.10 Lester Thurow considered interdependent utility functions
to be one reason for the existence of public redistribution
prograns.11 Uri Ben-Zion and Uriel Spiegel used interdependent
preferences to build a model in which donors both subsidize

1
specific goods and transfer income to the poor. 2

Harold Hochman and James D. Rogeras, "Pareto Optimal
Rediatribution," American Econoric Review vol. 59 (September
1969) : 542-557.

Lawrence D. Shall, "Interdependent Utilities and Pareto

Optimality,” Quarterly Journal of Economics vol. 86 (February
1972) : 19-24.

10
George Daly and Fred Giertz, "Welfare Economics and
Welfare Reforam,” American Economic Review vol. 62 (March 1972)
: 131-138.

11
Lester D. Thurow, “The Income Distribution as a Pure

Public Good," Quarterly Journal of Economics vol. 85 (May 1971)
s 327.

12
Uri Ben-Zion and Uriel Spiegel, "Philanthropic Motives
and Contribution Policy,” Public Choice vol. 40 (Spring 1983) :
121-122,
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B. Studies Estimating the Demand for Welfare
Expenditures

None of the early empirical studies of public welfare were
based on any explicit utility maximization model and there was no
discussion of the mechanism by which the size of government expen-
ditures is chosen. Furthermore, those atudies which examined both
the determinants of the number of recipients and benefit levels did
not discuss thelr simultaneous determination. In the 1970’s,
economlsta began to apply public choice models to the eatimation of
demand functions for government expenditurea. These studies typi-
cally use the Bowen—Downa majority voting model. Hajority voting
implies the median voter decides the outcome. For example, if the
expenditure level is greater than that which the median voter
prefers, a majority can be found which would support lower expendi-
turea. The aame proceasa worka to increase expenditures if they are
lower than that preferred by the median voter.13

Thomas Borcherding and Robert Deacon were among the first to
use the median voter model to estimate demend functionas for dif-
ferent types of government expenditures. Their liat of dependent
variableas is similar to Fabricant’s although it does not include
public welfare. Assuming a Cobb-Douglas production function with
constant returng to acale, Borcherding and Deacon derive the sub-

jective marginal tax price per unit of output to the median voter.

13
Robin ¥. Boadway, Public Sector Economics (Cambridge,
Hasa.: Winthrop Publishers, 1979), pp. 129-131.
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They also assume the demand for per capita government expenditure
is a log-linear function of tax price, income, atate land area, and
urbanization. Since the model they use indicates that tax price is
a function of atate population and input pricea (the wage rate in
thia caae), these two variables replace tax price in the demand
equation they estimate. In their empirical results, the population
parapeter had a significantly positive sign in only three of the
twelve expenditure categories examined. The coefficlent of the
urbanization variable was significant at the five percent level for
only two categories. In over half the regressions income had a
positive effect at the five percent level of aignificance. The

price effecta were negative except for highways and higher educs-

tion, where they were positive but not significant.14

Theodore Bergstrom and Robert Goodman did a similar analysis
for municipal public aservices. They build a tax price of expendi-
turea to the aedian voter into the model. Unlike Borcherding and
Deacon;, who baage their tax price on the marginal cost of producing
government aervices, Bergatrom and Goodman derive their tax price
uaing utility maximization. In their basic demand equationa, they
regressed police, parka and recreation, and total municipal expen-
ditures excluding education and welfare on the number of
households, tax share, and median income. In general, they found

that income and population had a positive and significant impact of

14
Thomas E. Borcherding and Robert T. Deacon, "The Demand
for the Servicea of Non-Federal Governments,” American Economic
Review vol. 62 (December 1972) : 891-901.
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mnunicipal expenditures. The tax price coefficient had & negative
sign and was significant.15

Some work has been done in using public choice models to
explain educational expenditures. For example, Michael Lovell
estinated the demand for educational expenditures per pupil in
Connecticut using the median voter model. His regressiona supported
the hypothesis that local educational expenditure are negatively
related to neasures of the tax burden faced by the median voter.16
Robert Inman tested the median voter model using data on expendi-
tures by Long Island echool districts and found evidence that the
redian voter is decliaive. In particular, median income, the tax
share of the family with the median income, and state aid were
almost always significant and had the correct sign in every case.17

The model used in this diasertation is based on two studies
of public redistribution programs. The firat, conducted by Larry
Orr, estimates the demand for the AFDC benefit level, Orr was the

first researcher to combine the interdependent utility and public

choice models in deriving a demand function for income tranafers.

15
Theodore C. Bergatrom and Robert P. Goodman, "Private
Demands for Public Goods," American Economic Review vol. 63
(June 1973) :; 280-296.

16
Michael C. Lovell, “Spending For Education: The Exercise
of Public Choice," Review of Economica and Statiastica vol. 60
(November 1978) : 487-495.

17
Robert P. Inman, “"Testing Political Economy’s ‘Aas If’
Proposition: Ias the Median Income Voter Really Decigive?,"
Public Choice vol. 33 no. 4 (1978) : 45-46.



He assumed the median voter’s utility is a function of his own
income after tax and a vector of recipienta’ after-transfer in-
comes. With the number of recipients given, each taxpayer votes for
the benefit level which sets his marginal coat (the losa of utility
due to lower own-income) equal to marginal benefit (the gain in
utility stemming from the gain in recipientsa’ incomes). Any factor
vwhich affecta the firsat-order equilibrium condition affects the
demand for benefits. With majority rule the median level of
preferred benefits geta chosen.

Orr used twelve variables to explain benefits per recipient;
per capita income, the lagged ratio of AFDC recipienta to total
state population, the lsgged number of AFDC recipienta, the mar-
ginal atate share of AFDC paymente, average federal AFDC payments,
four regional dumey variablea, the fraction of nonwhite AFDC
families, and two time variables. The ratio of recipienta to total
population was used because it affecta the marginal cost of
benefits to the taxpayer. For exsmple, for a given population size
it costs twice is much to raise benefits by one dollar if there are
200 recipients than if there are 100 recipients. The number of
reciplents was added to the demand equation because according to
Orr’s model when there are more recipientes the taxpayer receivesa a
higher marginal utility from an increase of a dollar in benefits
since there are more people receiving the higher tranafers. Hence,
larger AFDC benefits would be demanded. Marginal state share and
average federal share captured the marginal price effect and the

income effect, reaspectively, of a change in the federal matching

15
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rate. The dependent variable wae average real monthly payment per
AFDC recipient.

Orr found that the coefficient of the federal AFDC benefita
was not a good explanatory variable. Ita coefficient haed a amall
value and was insignificant. The marginal state share, on the other
hand, had a negative and highly significant coefficient. The lagged
AFDC recipient raete was asignificant and had a negative effect and
the lagged number of recipients had a positive impact on the
benefit level. The racial composition variable had a negative
parapeter. Hany of the time and regional variables were
nonsigniﬁcant.18 Ho attempt was made to estimate the demand for
AFDC recipients.

The other atudy on which the model developed in this disaser-
tation is based was made by Thomaa Grannemann. He estimated the
demand for Medicaid and his model is in many reapects an extention
of Orr’as. Grannemann added a demand for recipients equation. He
took into account the coat to the taxpayer of the AFDC program in
hie theoretical work although he ignored it in his empirical
analyeis. The dependent variables he used included total Medicaid
benefita, benefits per recipient, the number of recipients, the
ratio of recipients to state population, aggregate state expendi-
tures for health and hospitals, total inpatient hoaspital and

physician services provided under Hedicaid, the share of atate

18
Larry L. Orr, "Income Transfera as a Public Good: An
Application to AFDC," American Economic Review vol. 66 (June
1976) : 359-364.



taxpayer income used for Hedicaid, and the number of optional
Hedicaid services offered in the state, Whenever poassible, aseparate
regressions were run for children, adult, and old recipienta. The
independent variablea encompasased an index of medical costa, the
nunber of taxpayers, a measure of the price of Hedicaid to the
taxpayer, taxpayer income, the number of persons below the poverty
level, the Gini coefficient, various characteristica of the poor,
percent of populetion living in metropolitan aress, percent com-
pleting high achool, regional dummy variablea, physicians and
hospital beds per capita, and time dummy variablea.

Grannemann assumed the median voter’s utility depeAds on own
consumnption, a vector of consumption of nonmedical goods by all
other atate residents, a vector of conasumption of medical care by
all other state residents, and a vector of astate characteristics.
State reeidents fall into one of three groups. They may recieve
both HMedicaid and welfare, receive Medicaid only, or receive
neither Hedicaid nor welfare.19 Grannemann tested several nodels
but only those related to this dissertation shall be discussed. He
got ordinary least squares estipmates of the reduced form demand
equations for the benefit level and number of recipienta. He did
not emphasize the simultaneous estimation of the demand for

benefitas and recipients because his model is difficult to identify.

19
Thomas W. Grannemann, “The Demand for Publicly Financed
Medical Care: The Role of Interdependent Preferences,"
Evanaton, Illinoias: Northwestern University, August 1979, pp.
46-64.

17



18

He was able to estimate the simultaneous demand for benefits and
recipients for recipients over the age of 65 because the reduced
form estimates indicated that time is not related to the number of
recipienta in that age group, and he dropped the index of atate
medical care costa from the demand for benefits. Both old
recipientas and benefitas were not significant at the five percent
level. The model where benefits are treated as exogenous did bet-
ter; when recipients were regressed, benefit levels were asig-
nificant at the one percent level for old and adult recipienta. In
all cases, benefits had a negative sign, thereby aupporting
Grannenannfa hypothesis that higher benefit levels increase the

shadow price of the number of recipients.zo

20 |
Ibid., pp. 79-92.
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CHAPTER III

THE MODEL

Loosely following Grannemann and Orr, the model developed in

thia dissertation ia based on the following asaumptiona:

(a) Society is composed of two mutually exclusive groups; the
poor and the nonpoor

(b) The poor are subdivided into those receiving Medicaid
only, those receiving both Medicaid and AFDC, and thoae
receiving nothing

(e) In a given astate the costa of the Medicaid and AFDC
tranafera are shared equally among the nonpoor

(d) In a given state all Hedicaid and all AFDC recipients
receive equal amounts of Hedicaid and AFDC benefits,
respectively

(e) The benefit levels and numberas of recipients of both
programs are decided in each state by simple majority rule

The last assuaption, (e), in conjunction with the assumptions of
transitive social preferences (that is, repeated votes result in
the same outcome) and no strategic behavior implies the median

voter decides the number of recipienta and benefit levels. It is
also assumed that the median voter belonge to the nonpoor group.

The median voter in each atate i is assumed to have a utility

function of the form



1 U1 = “1‘01'51'"1"1'b1’

wvhere ci own consumption

L]
L}

i proportion of poor persons receiving medical subsidies

<
]

proportion of poor persons receiving welfare

]
#

i medical care subsidies per recipient

o
]

welfare benefits per recipient.

Note that & includes those persons receiving Hedicaid and AFDC as
well as those who are recipients of MNedicaid only.

There are several reasons why these particular arguments are
used in the utility function. Previous researchera tended to aasaume
utility ia a function of a vector of other individuals’ income,
utility, or conasumption of a particular good. Thia impliea the
taxpayer can differentiate among all the individual recipients.
However, in reality, discrimination among recipients is difficult.
Because of this, the utility function can be simplified to having
one variable measuring the benefit level and one variable repre-
senting the number of recipienta. This point was made by J. Giertz
and Dennis Sullivan in their study of the Food Stamp Progran.z1 The
ratio of the number of recipients to the number of poor is used
because one would expect the number of recipients to depend on the

asize of the state. Benefits are divided by the number of recipients

21
J. Fred Giertz and Dennies S. Sullivan, "Donor Optimiza-
tion and the Food Stamp Program,™ Public Choice vol. 29 no. 2
(1977) : 24-25.

20
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for the same reason.

Both Medicaid and AFDC are federal matching grant programs so
the taxpayers as state taxpayers do not bear the full burden of
financing the tranafera. But as Orr pointas out, atate taxpayers
also pay federal taxea to cover the federal share. The average

taxpayer’s expenditures on Medicaid, then, in state i isas

(2) HEDTAXi L iPiGi/STAX + wisiPi(l G ) /USTAX

OBOPO(I -G ) /USTAX

Here, Pi = number of poor persons in the state
Gi = state percentage share of total Hedicaid expenditures
.0 = average HMedicaid benefits in all other states
PO = total number of poor persons in all other states
so = average proportion of poor persons receiving Medicaid in
all other states
G0 = agverage state percentage share in all other states

STAXi = number of taxpayers in the state

USTAX

number of taxpayers in the United States.

The derivation of equation (2) from the budget constraint Orr
uses is shown in appendix A. The state share, Gi' varies from state
to state and is computed from the formula given in the Social
Security Act. The formula is

2

(3 G1 = (Si N ) x .45



Here, Si = three-year average state per capita personal income

Ni = three-year average national per capita personal income.

The federal share is simply 1—61.22 Although in some cases the
local governmente share part of the costs with the state it is
assumed for aimplicity that the atate pays that portion of the
tranafers which the federal government doea not cover.

The taxpayer’s AFDC burden equation is analogoue to the

Medicaid liability equation:

(4) AFDCTAX1 = hiwiPiH(bi)/STﬂxi + b1w~P [1-H(b,>1/U3STAX

iPy 4
+ b%%%1-1% 1 7usTAX

where H(bi)

average state percentage share of total AFDC

expenditures
b0 = average benefits in all other states
H(bo) = average state percentage share in all other states
wo = average proportion of poor persons receiving AFDC

in all other states.

Appendix A demonatrates how equation (4) is derived. As with

Medicaid it is assumed the atate does not share the coat of the

22
U.S., Department of Health and Human Services, Social
Security Administration, Annual Statistical Supplement to_the

Social Security Bulletin 1982 (Washington D.C.: Government
Printing Office, 1982), p. 52.

22



program with local governments. The average atate AFDC share is
computed in a more complicated way than the Medicaid share is. In
1965 legislation was enacted allowing atates a choice of two match-
ing rate formulaas. In the firat (the "regular® or "original") AFDC
formula, the state paya one-sixth of the firat $18 each recipient
gets per month. On any amount above $18 and equal to or below $32

the percentage is deterained‘by the formuls

= N

- 2
(5) H, = (3 i

i /N

) x .50

The state share on the portion of benefits above $32 is 100 per-
cent. If the second (the "alternate" or "Medicaid") formula is
used, the state pays a conatant share equal to the Medicaid
ahare.23 If the original formula is used, the matching rate depends
on the size of the benefits, making it endogenous. Furthermore,
with the original formula, the marginal and average state AFDC
shares differ from each other.

Letting the price of C be one dollar, the Lagrangian function

becones

6) L = Ui(Ci,si,wi.ni.bi) + 1[Ii—Ci-HEDTﬂxi—AFDCTAXiJ

The first—-order conditiona give the following shadow prices:

23
Ibid.

23
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(7a) Pai = nipiGi

(7b) I-’.i = aipiG1
(7¢) Pwi = bipiH1
(7d) Pbi = wipiﬂi

where the PJi's are the respective shadow prices, Hi is the mar-
ginal AFDC matching rate, and pi=P1/STAx1. The derivations of the
shadow prices are shown in appendix B. Note the shadow prices are
endogenous. For example, if the AFDC benefit level increasea, the
cost to the taxpayer of increassing w (the proportion of poor per-
aona receiving AFDC) rises. Stated more intuitively, the coast of
extending welfare to one more person is higher if the benefit level
is $2 than if it is §1.

It has been argued that Hedicaid benefits are exogenous. In
fact, one of the criticisms of the program is that costs are out of
control. The benefits each recipient receives depends on his
utilization of medical care resourcea. The amount of medical care
consumred, in turn, is decided by the providers. As noted above,
Grannemann did eatimate a model where benefits are exogenous and
found asome evidence aupporting thia view. Because of this ex-
ogeneity and for reasons of identification, the demand for Medicaid

benefita per recipient ia dropped. Therefore only the three ahadow

prices Pa' Pw' and Pb are entered into the remaining demand equa-



tiona.
The demand equations that are left are assumed to have the

following atructural forma:

(8a) 1n s a, + ailn PBi + azln Pwi + aaln Pbi

(8b) 1n wy b0 + b11n Pai + bzln Pwi + b31n Pbi

(8c) 1n bi =¢cq + c11n PBi + c21n Pwi + c31n Pbi

Substituting the definitions of the shadow prices into the
structural demand equations it can be aeen that in (8b) and (8¢)
the dependent variable is found on both sides of the equation.
Becauae of thia, the structural demand equations cannot be es-
timated aa they are. Inatead, the equations muat be eatipated
indirectly by firat regreseing the quasi-reduced forr and then
golving for the atructural parametera. Solving each individual
equation for the dependent variable gives the quaai-reduced foram

equations:

(9a) lns, = a, + a,ln m, + a21n bi + a3ln w

1] i i
+ (a1+32+33)1n Py + a11n Gi + a21n Hi

i i

+ asln Hi
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(9b) 1n w, = 21b0 + zlblln L + zlbzln bi

(b +b +b3)1n Py + zy b,1ln G + z,b,1n H

% 1 172

+ zlbaln H

(9¢) In b + z,.c.1ln u + z

1% %% * 2% 2%3ln ¥y
+ 22(c1+c2+c3)1n Py + zzclln Gi + 22021n Hi
z, 3ln H

vhere zl=1/(1-b3) and 22=1/(1—c2).

Restrictions must be added to the quasi-reduced form in order
to be able to aolve for the structural coefficienta. In the
Medicaid demand equation, the reduced-forr coefficients of 1ln Ry
and 1n Gi' of In bi and ln Hi’ and of 1ln Wy and ln Hi are set equal
to each other. In addition, a fourth restriction constrains the sum
of the coefficients of 1ln By, 1n bi' and 1ln W, to be equal to the
coefficient of 1ln Py~

The demand for the AFDC recipient rate equation haa three
restrictiona placed on the quasi-reduced form. One reastriction setsa
the coefficients of 1n L and 1ln G1 equal to each other. Another
does the same for ln b1 and 1n Hi' A third restriction forces the
parameter estimates of 1n Py to have the same value as the sum of
the coefficient estimates of 1ln Ry» in bi' and 1ln Hi. Three similar
restrictione placed on the demand for AFDC benefits equation. The
coefficients of 1ln L and 1ln Gi are constrained to be the same as

are the coefficients of 1ln w

{ and 1ln Hi' A third restriction sets

the sum of the estimated parameters of 1ln Ry» in Hi' and 1n H1
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equal to the coefficient of 1In P;- Without the restrictions the
quasi-reduced form Medicaid recipient ratio demand equation is just
identified and the other two equations are overidentified. When the
reatrictions are added, all equations become overidentified.

Some predictiona can be made of the signa of the structural
parameters. The own-price elasticities a., b2, and cy are expected
to be negative. To keep the signs from switching when the struc-
tural equations are transformed into the quasi-reduced form equa-
tions, both b3 and ¢, must be less than one. For example, in (8b)
P“ has a negative sign. Therefore, H, which is a component of P".
should also have a negative impact on w. An examination of (9b)
shows thig is poasible enly if b3 has a value smaller than unity.
The same reasoning holds for the third equation. It should be kept
in mind that these predictions asaume real income is fixed. In the
empirical analysis income effects are introduced because money

income is held conatant.
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CHAPTER IV

EMPIRICAL IMPLEMENTATION OF THE MODEL

A. Econometric Methods Used in Estimation

The system of simultaneous demand equations ia eatimated
using the methods of limited information maximum likelihood and two
atage least aquarea. It is assumed that the supply curveas of
benefita and recipiente are perfectly elastic. Both Orr and Gran-
nemann implicitly make this asaumption.

Special attention is given to the endogeneity of M and H. As
discussed above the proportion of AFDC benefits covered by the
federal government is a function of the benefit level if the astate
ia asubject to the original formula. There are no simple equations
describing the functions H(bi) and H(bi) since both functions are
diascontinuous. To take account of this endogeneity Orr’as methodol-
ogy is used. First, using limited information simultaneous equa-
tions techniques, the demand function for the AFDC benefit level is
eatimated but without including In H and ln M in the set of ex-

planatory variables. Thia equation can be expressed aa

(10) 1n b1 = Xzo + ui
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vwhere X is a vector of explanatory variables in the AFDC benefits
equation excluding 1ln H1 and 1n Hi and Zq is a vector of coeffi-
cients. For those states utilizing the original AFDC formula the

predicted level of benefita is obtained by

(11) In b] = Xz
vhere bf is the predicted AFDC benefit level. Using the AFDC for-
rula for the marginal state share described in chapter III, the
rarginal and average shares corresponding to bi are computed,
Finally, equations (9a) through (9c) are regressed with the
predicted shares replacing the actual shares for the states that
are on the original formula.

There are aseveral variables that are used both as numerators
and denominators of the dependent and independent variablea. For
exarple, the number of poor persons is used in obtaining Py (the
proportion of state population who are poor), 8y (the proportion of
poor persgons on Hedicaid), and wy (the proportion of poor persons
on AFDC). Errors in the measurement of the number of poor persons
would bias the coefficient éstinates. The direction of bias cannot
be unambiguoualy predicted. Data on AFDC and Medicaid are based on
the universe so measurement errors of benefits and recipients can
be assumed to be negligible. Although the quality of Medicaid data
haa been severely criticized, states make an effort to keep the
financial data accurate since this information is used for fisacal

24
purposes.
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B. Deacription of the Data

In addition to the price variables (those variables appearing
in the definitiona of the shadow prices), seversal nonprice vari-
ablea are entered into the demand equations. The nonprice variables
employed pertain to schooling, income, racial composition, percent
of population living in urben areas, availablilty of medical
facilities, unemployment, climate, geographic location, snd time.
The complete list of variables and their definitione is given in
table 1. Summary statistics are given in table 2. The sources of
the data are listed in appendix C. Except for the regional and time
durmy variables, all variables are entered in natural logsa.

The unit of observation is the atate in a given year. The
years examined are 1976 through 1981. There are fifty observations
in each year (49 states and the District of Columbia). Arizona does
not participate in the Hedicaid program. Yeare prior to 1976 are
deleted for two reasons. The first ias that before 1975 the AFDC
matching rate was affected by all categorical assiastance progrars
(i.e., OAA, AB, and APTD). The second reason is that prior to 1976
the fiacal year for which both the AFDC and Hedciad state shares
are get ran from July to June. In mid-decade it changed to October
through September.

The median years of education captures the median voter’s

24
Ermil Berkanovic,"An Appraisal of Hedicaid Records as a
Data Source,” Medical Care vol. 12 (July 1974) : 594.



TABLE 1

DEFINITIONS OF VARIABLES

Variable Definition
Name
Dependent
Variables
MEDPOV raetio of Hedicaid recipients to poverty population
AFDCPOV ratio of AFDC recipients to poverty population
AFDCBEN average monthly AFDC benefit per recipient
Price
Variables
MEDBEN average monthly Medicaid benefit per recipient
PQOR proportion of population in poverty
MEDSHR marginal state Medicaid share
MARSHR rarginal state AFDC share
AVGSHR average atate AFDC share
Nonprice
Variablesa
EDUC nedian yeara of achooling completed
INCOME per capita personal income
BLACK percent of population that ies black
URB percent of population living in urban areas
in 1980
MEDINDEX index of market medical prices
PHYS nurber of physiciana per capita
UNENP unemployrent rate
TEMP average January temperature
NE,NC,S dichotomous variables for North Eaat, North
Central, and South (omitted category is
. West)
T76-T80 dichotomous year variables

Structural Equation
Price Variables

shadow price of proportion of poor persons
receiving Medicaid

shadow price of proportion of poor persons
receiving AFDC

shadow price of monthly AFDC benefits




TABLE 2

SUMMARY STATISTICS
OF SELECTED VARIABLES

Variable Nean Standard Minimum Maximum
Name Deviation Value Value
MEDPOV -0.8992 0.6140 -2.8341 0.3169
AFDCPOV -1.1016 0.4701 -2.2168 0.0128
AFDCBEN 4.0974 0.3954 2.5877 5.0261
MEDBEN 2.1000 0.4825 1.1207 3.9580
POOR ~2.1435 0.2870 -2.7162 -1.3594
MEDSHR -0.9276 0.2231 -1.5269 -0.6931
MARSHR -0.8617 0.3173 -1.7918 0.0000
AVGSHR -0.9251 0.2413 -1.7918 -0.3682
EDUC 2.5243 0.0150 2.4932 2.5495
INCOKE 8.7502 0.1500 8.1531 9.1790
BLACK -3.1415 1,5572 -6.6851 -0.1630
URB 4.1824 0.2354 3.5205 4.6052
NE 0.1800 0.3848 0.0000 1.0000
NC 0.2400 0.4278 0.0000 1.0000
S 0.3400 0.4745 0.0000 1.0000
PHYS -6.4475 0.2957 ~6.9239 -5.1287
MEDINDEX 0.2350 0.2091 ~0.2235 0.8354
UNEMP 1.8366 0.2871 1.0296 2.5337
TENP 3.3780 0.4363 1.9021 4.2850

32
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tastes. The percentage black, urbanization, and regional dumay
variables represent state characteristica. Higher levels of ur-
banization are expected to lower per capita administrative costa
and hence be asaociated with greater demand.

The number of phyaiciana per capita is used by Grannemann as
8 measure of the availasbility of medical resourcea. If votera feel
the medical care the poor get competes with their own usge then
fewer recipients will be demanded. The unemployment rate is ex-
pected to influence the demand for AFDC recipiente. Voters are
expected to demand more recipienta the higher the unemployment ia,
A climatic variable ia entered as a regressor because there is a
greater need for clothing and shelter in states with a harsher
climate and hence, voters would be willing to finance larger
benefits in these areas. The normal daily mean temperature in
January is used. For moat states it is reported for one city. If
temperaturea for more than one city are available, then a weighted
average is tasken. The weights are the 1976 SHSA population.

Hedicaid benefits are divided by a Hedicaid index to reflect
real benefits. In general, states choose their own Medicaid reim-
buraement practices. The only exception is inpatient hospital
services, for which Hedicare reimbursement procedures must be used
unless there is federal approval of another method of reimburse-
rent. For most other services, the only requirement states must
adhere to is that the Medicaid reimbursement rate muat not be
greater than the Hedicare rate. For long term institutionsl care

services there is the added requirement that payments musi be



34

related to costs. Consequently, there is a wide variety of reim-
bursement practices. Since rates are decided by the state govern-
rents the rates do not neceasarily reflect market medical prices.
Hence, a Medicaid-specific index should be used.

To construct the index, use ie made of a statewide index of
payments to physicians under Medicaid for 1975 that was calculated
by Ira Burney et al. They computed their index from the reimburse-
rent methoda for frequently performed procedurea. An effort waa
nade to correct for differences in the mix of aervices provided and
differences in practice cost5.25 In order to create an index from
the Burney state data, it is assumed that the relative state dif-
ferences in physician fees remain conatant over time and that the
index is highly correlated with the relative price differences in
other Medicaid-provided services. The medical component of the
national Consumer Price Index, which has a base year of 1967, is
divided by its 1975 value to approximate an index with a base year
of 1975. The index used to deflate Medicaid benefits is created by
multiplying the adjusted CPI index by the atate-specific index of
Medicaid payments. It should be noted that the medical component of
the CPI is only an approximation of the changea in prices paid for
Medicaid services. For example, it tends to overstate the rise in

payments to physicians and underatate reimbursements to

25
Ira L. Burney et al. "Geographic Variation in Physicians’
Feea: Payments to Physicians Under Medicare and Medicaid,"
Journal of the American Medical Association vol. 240 (September
22, 1978) : 1369-1370.
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hospitals.26

An index of market medical prices is added to the demand for
Medicaid recipients equation. The index is used because a higher
market price of medical care discourages the poor from seeking
medical aid. Donors would then have an incentive to demand more
Medicaid recipients. Burney et al. computed a atatewide index of
Nedicare paymenta to physicians for 1975. The construction of the
Hedicare index is similar to that of the the Medicaid index. Be-
cauee physician fees under Medicare are computed uaing the CPR
(cuatomary, prevailing, and reasonable charge) method, the reinm-
bursement rates rimick the private market.27 To create the market
price index the data compiled by Burney et al. are multiplied by
the medical conponent.of the CPI. Aa with the Hedicaid index
deacribed above the CPI figures &re divided by their 1975 value.

Income and AFDC benefits are also expressed in real terms. An
index is computed from data on personal income in current and
conatant 1972 dollars. Firat, to get an index with a base year of
1972, the nominal income is divided by real income. It is then
rultiplied by a state-apecific Laspeyres index for 1972 that waa

computed by Fuchs, Hichael, and Scott..28 Since the statewide

26
Karen Davis and Cathy Schoen, Health and the War on

Poverty: A Ten-Year Appraisal (Washington D.C.: The Brookings
Institution, 1978), p. 59.

27
Burney et al. "Geographic Variation in Physicians’ Fees:
Payments to Physicians Under Medicare and Medicaid,™ pp. 1369-
1370.



index is not available for Washington D.C., the average of Maryland
and Virginia is used. To make this index compatible with the
Medicaid index it is divided by ita 1975 value. Income and benefits
are deflated uaing thia index.

During the period under study, the AFDC and Medicaid federal
shares have been set every two years beginning in September.
Recipient and benefit data are reported for the calendar year. The
average AFDC state share is computed by dividing the benefits payed
out by each state by the total benefits in each state. Both the
AFDC and Medicaid benefits are converted to monthly figures by
dividing the yearly data by twelve.

The number of persons below the poverty level in each atate
la available only for the years 1975 and 1979. Déta for 1976
through 1978 are interpclated assuming a constant yearly percentage
rate of change. The series is extrapolated for the years 1980 and
1981 using the same rate of change. All observations are then
multiplied by the ratio of published US total population in poverty
to interpolated US totals so that the sum of estimated values would
equal the published values. The number of blacka in each atate is
available only for 1976 and 1980. The same methodology is applied

in estimating the black population figures for the missing years.

28
Victor R. Fucha, Robert T. Michael, and Sharon R. Scott,
"A State Price Index," NBER Working Paper 320, February 1979,
National Bureau of Economic Research, Cambridge, Mass.
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CHAPTER V

REGRESSION RESULTS

The linear equality restrictions applied to the regression
equations and the predictiona the model rakea are summarized in
table 3. F tests are applied to the linear restrictiona. The F
statistic is computed by dividing the difference between the
residual sum of aquares of the restricted and unrestricted equa-
tiona (corrected for degrees of freedor) by the sum of asquares of
the unreatricted equation (also corrected for deqgrees of freedonm).
Aa diacusaed above, the equationa are eatimated in a two atep
procesaa. Firat, the AFDC benefit demand function ias eatimated with
the two AFDC shares excluded from the set of explanatory variables.
In the second step, the three demand equations are estimated with
the predicted AFDC average and marginal state shares included as
regressors.

In the first step, the removal of the two AFDC shares leaves
only one reatriction in the AFDC benefit equation. A test is per-
formed on the hypothesis that the coefficients of MEDBEN and MEDSHR
are equal. The F statistic has a value of 39.65, making it highly
significant. Therefore, the hypothesis that the two parameters are

of equal value muat be rejected. Because of thia result, no



TABLE 3

SUMMARY OF RESTRICTIONS AND PREDICTIONS

Dependent Restrictions
Variable and Predictions
MEDPOV Parameter Restrictions:

POOR-MEDSHR-AVGSHR-MARSHR=0
MEDBEN-MEDSHR=0
AFDCBEN-AVGSHR=0
AFDCPOV-HARSHR=0

Quasi-Reduced Form Predictiona:
MEDBEN, MEDSHR<O

Structural Form Predictions:
P8<0

AFDCPOV Parameter Restrictions:
POOR-MEDSHR-AVGSHR-NARSHR=0
MEDBEN-NEDSHR=0
AFDCBEN-AVGSHR=0

Quasi-Reduced Form Predictions:
AFDCBEN, AVGSHR<O

Structural Form Predictions:
Pw<0, Pb<1

AFDCBEN Parameter Restrictions:
POOR-HEDSHR-AVGSHR-HARSHR=0
MEDBEN-MEDSHR=0
AFDCPOV-MARSHR=0

Quasi-Reduced Form Restrictions:
AFDCPOV, MARSHR<O

Structural Form Predictiona:
Pb<0, Pw<1




39

restrictions are used in the firat step.

The restricted two stage least squares eatimates of the
quasi-reduced form are given in table 4 and the reatricted limited
information maximum liklihood results are in table 5. The two
estimation methods give similar results so only the maximum lik-
lihood estimates shall be discussed. Since the restrictions set the
coefficients of KEDBEN and MEDSHR, of AFDCBEM and AVGSHR, and of
AFDCPOV and MARSHR equal to each other, both variables in each pair
have the same effect on the dependent variable. Aa can be aseen in
table 5, the demand for the proportion of poor persons on Medicaid
is inversely related to the Medicaid benefit level and atate share,
as was predicted. Except for the AFDC recipient rate, the marginal
AFDC state share and percent poor, the price variables are highly
significant.

The nonprice variables are all significant at the one percent
level except for three dichotomous variables and urbanization,
which is aignificant at the five percent level. It ie surprising
that high levels of median years of education are associated with
low Hedicald benefits to the extent indicated by the regression.
One explanation may be that the further socially and economically
removed a voter is from the poor the more inaccurate hia notions of
who receives Medicaid may be. The comron misperception of the
typical Medicaid recipient being a single black mother on welfare
may lower the demand for the recipient rate if the median voter ia
prejudiced against blacka.

The hypothesis that more urbanized states have higher



TABLE 4

RESTRICTED 2SLS ESTIMATES OF
QUASI-REDUCED FORM

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT 32.764 -17.975 -26.560
(5.843) (-3.646) (-5.855)
AFDCPOV -0.032 0.010
(-0.545) (0.143)
AFDCBEN 0.457 0.332
(4,862) (4.819)
MEDBEN -0.519 -0.175 0.065
(-11.059) (~3.881) (1.300)
POOR -0.094 -0.125 -0.001
(-0.930) (-1.623) (-0.010)
MEDSHR -0.519 -0.175 0.065
(-11.059) (-3.881) (1.300)
MARSHR -0.032 -0.282 0.010
(-0.545) (-5.537) (0.143)
AVGSHR 0.457 0.332 -0.076
(4.862) (4,819 (-0.542)
EDUC -13.932 2.873 10.584
(-6.139) (1.379) (5.532)
INCOME 0.718 0.632 0.389
(6.386) (6.099) (3.105)
BLACK 0.080 0.118 -0.002
(3.347) (6.086) (-0.110)
URB 0.229 0.372 0.201
(2.032) (3.634) (1.828)
T76 -0.574 0.557 0.011
(-5.119) (10.481) (0.145)



TABLE 4 - concluded

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
T77 -0.481 0.545 -0.009
(-5.136) (10.176) (-0.115)
T78 -0.522 0.548 -0.0006
(-6.597) (9,850) (-0.008)
T79 0.026 0.378 -0.0004
(0.414) (7.469) (-0.008)
T80 0.020 0.252 -0.045
(0.387) (5.316) (~0.882)
NE 0.331 0.520 0.206
(5.334) (10.286) (3.056)
NC -0.023 0.287 0.069
(-0.402) (5.136) (1.047)
S -0.440 0.006 -0.168
(-5.801) (0.088) (-2.297)
PHYS 0.943
(9.284)
MEDINDEX -0.669
(-31167)
UNEMP 0.547
(8.476)
TEMP -0.128
(-2.021)
F Ratio 96.43 57.97 35.07
Rz .85 77 .66

Note: T valuea are in parentheaes.



TABLE S

RESTRICTED LIML ESTIMATES OF
QUASI-REDUCED FORN

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT 32.788 -18.154 ~26.928
(5.843) (-3.642) (-5.891)
AFDCPOV -0.033 -0.013
(-0.557) (-0.180)
AFDCBEN 0.457 0.327
(4.838) (4.562)
MEDBEN -0.519 -0.174 0.062
(-11.050) (-3.835) (1.220)
POOR -0.09% ~-0.130 0.0009
(-0.941) (-1.655) (0.009)
MEDSHR -0.519 -0.174 0.062
(-11.050) (-3.835) (1.220)
MARSHR -0.033 -0.283 -0.013
(-0.557) (-5.545) (-0.180)
AVGSHR 0.457 0.327 -0.048
(4.838) (4.562) (-0.331)
EDUC -13.937 2.942 10.630
(-6.137) (1.399) (5.529)
INCONME 0.718 0.632 0.411
(6.385) (6.096) (3.211)
BLACK 0.080 0.118 0.0009
(3.351) (6.082) (0.041)
URB 0.228 0.372 0.212
(2.019) (3.633) (1.910)
T76 -0.573 0.556 0.027

(-5.112) (10.405) (0.336)
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TABLE 5 - concluded

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
T77 -0.481 0.544 0.006
(-5.130) (10.092) (0.073)
T78 -0.522 0.547 0.011
(-6.591) (9.793) (0.147)
T79 0.026 0.378 0.006
(0.414) (7.456) (0.104)
T80 0.020 0.251 -0.040
(0.388) (5.300) (-0.774)
NE 0.331 0.521 0.220
(5,326) (10.262) (3.176)
NC -0.023 0.288 0.073
(-0.404) (5.131) (1.102)
S 0.441 -0.007 -0.172
(5.815) (-0.092) (-2.336)
PHYS 0.945
(9.297)
MEDINDEX -0.669
(-3.160)
UNEMP 0.549
(8.465)
TEMP -0.127
(-1.989)
F Ratio 96.29 57.75 34.75
Rz .85 .77 .66

Note: T values are in parentheses.



recipient rates is supported by the data. The number of physicians
per capita has the correct asign. The index of market medical prices
has a negative sign, contrary to expectationa.

In the demand for the AFDC recipient rate, the AFDC benefit
and average share have parameters with a sign greater than zero,
oppogite of what is expected since it implies that the own-price
effect is positive. All the price variables are significant at the
ninety-nine percent confidence level except for percent poor.
Education is not as important es in the other two equations al-
though income, percent black, and urbanization are powerful regres-
sors. Unemployment has a high t value and it also has the expected
effect on the demand for the AFDC recipient rate.

The empirical resulta of the third demand equation show that
the signa of the AFDC recipient rate and marginal share are nega-
tive as predicted. However, all price variablea are nonaignificant.
Education has a large and significant parameter value. Income is
aignificantly poaitive. Percent black haas a coefficient value cloae
to zero. Urbanization has a poasitive coefficient and is not aig-
nificant. Average January temperature is significant only at the
five percent level and haa the correct sign.

Table 6 shows the estimates of the structural parameters
based on the maximum liklihood regressions of the quasi-reduced
form demand equations, Five predictions have been made of the
atructural price parametera. The eatin#tes are in agreement with
four predictions. The own—-price elaaticity in the Medicaid equation

ia negative, as expected. What is not expected is the poaitive own-
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TABLE 6

ESTIMATES OF STRUCTURAL PARAMETERS BASED ON LIML

Dependent Variables

Independent

Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT 32.788 -25.310 -28.283
P8 -0.519 -0.242 0.065
Pw 0.457 0.456 -0.046
Py -0.033 -0.394 -0.014
EDUC -13.937 4.102 11.164
INCOME 0.718 0.881 0.432
BLACK 0.080 0.165 0.001
URB 0.228 0.519 0.223
T76 -0.573 0.775 0.028
T77 -0.481 0.758 0.006
T78 -0.522 0.762 0.011
T79 0.026 0.527 0.006
T80 0.020 0.351 -0.042
NE 0.331 0.727 0.231
NC -0.023 0.402 0.077
S -0.441 0.010 -0.181
PHYS 0.945

MEDINDEX -0.669

UNENP 0.765

TEMP -0,133
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price elasticity in the AFDC recipient rate equation. In the demand
for benefita, the own-price elasticity is negative but asmall in
absolute value. The remaining two predictione, that the cross-price
elasticities of the AFDC recipient rate and benefits are less than
one, have held.

Removal of the restrictions has a profound effect on the
equation estimatea. The equationa were run with the restrictions
renoved and the results are shown in table 7. Comparison of table 7
with table 5 showa the two recipient rate equations suffer a
dramatic decline in the F ratios and Rz values. All variables in
the Hedicaid equation become nonsignificant. In the AFDC recipient
rate regression, only percent black is significant at the one
percent level while the AFDC benefit level, Medicaid share, ur-
banization, and the year dummy variable for 1980 are significant at
the five percent level. The F tests of the validity of reastrictions
indicate the hypothesis that the restrictions do apply should be
accepted. For the third equation, the Rz rises from .66 to .82 and
the F ratio increases from 34.75 to 67.63 when unrestricted regres-
sions are run. The F statistic for a teast of the reastrictions have
a value of 76.18 aso the hypotheais that the restrictione are valid
is rejected. However, some coefficients such as those of income and
temperature lose their asignificance when the reatrictions are taken
away. On the other hand, the proportion of people on AFDC, percent
black, snd the Medicaid and marginal AFDC matching ratesa increase
in their significance.

Regreasiona asre alac run uaing weighted data. The weighta
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TABLE 7

UNRESTRICTED LINL ESTIMATES OF
QUASI-REDUCED FORM

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT 83.071 11.551 -3.472
(0.290) (0.535) (-0.944)
AFDCPOV 0.094 0.174
(0.072) (2.802)
AFDCBEN -9,505 4,492
(-0.201) (2.371)
MEDBEN -0.722 -0.159 0.016
(-0.551) (-1.034) (0.422)
POOR -2.000 0.029 -0.031
(-0.198) (0.080) (-0.412)
MEDSHR 9.786 -5.731 1.286
(0.209) (-2.000) (5.200)
MARSHR -3.873 1.463 -0.338
(-0.214) (1.807) (-5.523)
AVGSHR 0.585 0.106 -0.045
(0.159) (0.102) (-0.195)
EDUC -12.967 -14.608 3.416
(-0.608) (-1.371) (2.305)
INCOME 2.473 -0.084 0.048
(Q,270) (-0.172) (0.498)
BLACK -0.786 0.376 -0.076
(-0.201) (2.826) (-4,.383)
(-0.184) (2.018) (-1.614)
T76 2.822 0.088 0.011
(0.170) (0.296) (0.179)
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TABLE 7 - concluded

Dependent Variablea

Independent
Variables MEDPOV AFDCPOV AFDCBEN
T77 2.253 0.111 0.007
(0.168) (0.389) (0.107)
T78 1.316 0.268 -0.023
(0.144) (1.124) (-0.414)
T79 0.885 0.329 -0,051
(0.206) (1.903) (~1.248)
T80 -0.037 0.438 -0.086
(~-0.088) (2.453) (~2.285)
NE 0.306 ~0.084 0.034
(0.595) (-0.257) (0.640)
NC 0.533 0.105 -0.028
(0.214) (0.516) (-0.576)
(-0.252) (0.519) (-0.520)
PHYS 3.912
(0.250)
MEDINDEX 4.641
(0.186)
UNEMP 0.243
(0.939)
TEMP -0.045
(~0.960)
F Ratio 1.52 4.71 6€7.63
82 .10 .29 .82
F Test (of Restrictions) .10 1.68 76.18

Note: T valuea are in parentheaesa.
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TABLE 8

WEIGHTED RESTRICTED LIML ESTIMATES
OF QUASI-REDUCED FORM

Dependent Variablea

Independent
Variables HEDPOV AFDCPOV AFDCBEN
INTERCEPT 20.738 -6.777 -28.847
(3.059) (-1.288) (-4.444)
AFDCPOV -0.122 -0.229
(-2.322) (~-3.417)
AFDCBEN 0.166 0.343
(2.182) (7.899)
MEDBEN -0.398 -0.247 -0.147
(-8.883) (-6.481) (-2.810)
POOR -0.353 -0.032 0.324
(-3.459) (-0.519) (2.920)
MEDSHR -0.398 -0.247 -0.147
(-8.883) (-6.481) (-2.810)
MARSHR -0.122 -0.128 -0.229
(-2.322) (-3.247) (-3.417)
AVGSHR 0.166 0.343 0.701
(2.182) (7.899) (5.134)
EDUC -8.945 -0.489 12.954
(-3.136) (-0.211) (4.526)
INCOME 0.949 0.742 0.381
(7.790) (7.690) (2.699)
BLACK 0.168 0.229 0.102
(6.210) (11.291) (3.381)
URB -0.306 -0.115 -0.064
(~1.805) (-1.050) (-0.420)
T76 -0.288 0.511 0.333
(~-2.572) (12.600) (4.560)

19
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TABLE 8 - concluded

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
177 -0.298 0.486 0.332
(~3.270) (11.856) (4.598)
178 -0.423 0.448 0.299
(-5.584) (10.070) (4.556)
T79 0.127 0.239 0.115
(2.160) (5.888) (2.172)
T80 0.064 0.174 0.036
(1.361) (4.976) (0.762)
NE 0.161 0.260 0.202
(2.375) (4.850) (2.536)
NC -0.183 -0.003 -0.245
(-3.193) (~0.067) (~2.822)
S -0.866 -0.631 -0.608
(-9.973) (-9.516) (-6.990)
PHYS 0.951
(7.266)
MEDINDEX 0.043
(0.204)
UNENP 0.266
(4.424)
TENP -0.400
(-4.591)
F Ratio 110.47 115.95 52.50
R? .87 .87 .75

Note: T values are in parentheses.



TABLE 9

ESTINATES OF STRUCTURAL PARAMETERS BASED
ON WEIGHTED LINML

Dependent Variablea

Independent

Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT 20.738 -7.776 -16.962
P, -0.398 -0.283 -0.086
P, 0.166 0.393 0.412
Py -0.122 -0.147 -0.135
EDUC -8.945 -0.561 7.617
INCOME 0.949 0.851 0.224
BLACK 0.168 0.263 0.060
URB -0.306 -0.132 -0.038
T76 -0.288 0.586 0.196
T77 -0.298 0.558 0.195
T78 -0.423 0.514 0.176
T79 0.127 0.274 0.067
T80 0.064 0.200 0.021
NE 0.161 0.298 0.119
NC -0.183 -0.004 -0.144
S -0.886 -0.724 -0.358
PHYS 0.951

MEDINDEX 0.043

UNENP 0.305

TEMP -0.235
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TABLE 10

WEIGHTED UNRESTRICTED LIML ESTIMATES
OF QUASI-REDUCED FORM

Dependent Variables

Independent
Variables MEDPOV AFDCPOV AFDCBEN
INTERCEPT -1.405 -10.425 5.879
(-0.131) (-1.379) (1.187)
AFDCPOV -0.015 0.097
(-0.070) (0.509)
AFDCBEN 1.378 1.338
(2.776) (3.783)
MEDBEN -0.437 -0.169 -0.016
(-5.974) (-3.069) (~0.257)
POOR 0.237 -0.417 0.084
(1.198) (-3.196) (0.883)
MEDSHR -0.175 -1.436 0.689
(-0.528) (-4.099) (3.309)
MARSHR 0.130 0.275 -0.280
(0.936) (2.216) (-5.735)
AVGSHR ~-1.155 -0.583 0.997
(-2.465) (-1.318) (4.453)
EDUC ~3.811 -2.021 0.768
(-1.090) (-0.650) (0.348)
INCONE 0.789 0.586 -0.038
(3.894) (4,359) (-0.226)
BLACK 0.265 0.288 -0.071
(3.694) (8.169) (-1.348)
URB 0.440 0.428 -0.320
(1.166) (1.915) (-2.699)
T76 -0.838 0.221 0.130
(-3.429) (2.437) (1.233)
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TABLE 10 - concluded

Dependent Variablea

Independent
Variables MEDPOV AFDCPOV AFDCBEN
T77 -0.737 0.194 0.138
(-3.575) (2.122) (1.407)
T78 -0.694 0.242 0.085
(-4.719) (3.181) (1.017)
T79 -0.053 0.167 0.0249
(-0.572) (2.974) (0.531)
T&o -0.005 0.162 -0.023
(-0.086) (3.512? (-0.562)
NE 0.311 0.153 -0.035
(3.452) (2.016) (-0.610)
NC -0.070 0.140 -0.263
(-0.909) (1.521) (~-2.902)
(~2.346) (-2.921) (-1.028)
PHYS 0.373
(1.365)
MEDINDEX -0.906
(-2.204)
UNENP 0.334
(4.137)
TEMP -0.154
(~1.948)
F Ratio 85.41 58.00 111.93
R2 .87 .80 .88
F Test (of Reatrictions) 3.32 5.91 88.38

Note: T valuea are in parentheses.
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used are the number of persons below the poverty level. The
weighted reatricted estimates are shown in table 8. In the derand
for Medicaid equation, weighting raises the t-ratios of the per-
centage in poverty, percentage on AFDC, and marginal AFDC ghare
variablea. Hedicaid benefits continue to have a negative and sig-
nificant effect. However, the coefficient of the medical market
price index becomes indistinguishable froa.zero.

The signas of the education and urbanization coefficients are
altered and urbanization loses its aignificance in the AFDC
reciplent rate equation. There is little change in the value of the
AFDC benefit and average share coefficients. The unemployment
elasticity falls but remains significant. In the third equation,
the proportion of poor on AFDC continuea to have a negative impact.
The Hedicaid benefit level and state share become significant.
Temperature becomes more elastic and significant at the five per-
cent level. Weighting generally improves the significance of the
regresgsora.

Table 9 gives the structural parameter estimates based on
table 8. As in the unweighted case, all the statements theory rakes
concerning the values of the structural coefficients are supported
except for the positive AFDC recipient rate own-price elasticity.

Unrestricted and weighted regressions are also run. Com-
parison of table 10 with table 8 reveals several sign changes. In
the demand for Medicaid, the percent poor, the two AFDC shares, and
urbanization reverse their signe. Except for the two benefit levels

and average AFDC ahare, the price variables auffer losses in asig-
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nificance. Physiclans per capita becores nonsignificant while
narket medical prices changes ites aign and becomes significant at
the five percent level. The F statistic computed to teat the
reastrictions has a value of 3.32, which is asignificant at the five
percent level.

In the second equation, the two AFDC state share variables
reverae thelir signs and the average share gets a lower t value.
Education remaine nonsignificant. Unemployment still has a strong
positive effect. The F value of the test of reatrictions is 5.91.
Therefore, the data doea not support the hypothesis that the
reatrictiona apply.

There are four major sign alterationa in the AFDC benefit
equation. They are for the AFDC recipient rate, Medicaid share,
incore, and percent black. With the exception of the three share
variablea, urbanization, and the North Central dummy variable, all
regreagors are nonsignificant in the nonrestricted equation. The
teat of reatrictions indicates they are not applicable.

There are several factors that may explain why the own-price
elasticity of the AFDC recipient rate has the wrong aign. One may
be errors.in measuring the number of poor persona. There are two
potential sources of measurement error. First, the number of per-
sons in poverty in each state was estimated. Second, the data from
which the eatimates were made are based on a asample.

Another reason may be that wrong structural relationships are
assumed or the supply function is not perfectly elastic. These

specification errors may also be responeible for the relatively
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poor results of the restricted AFDC benefit equation. In addition,
previous work has shown that the determinants of public welfare
expenditures change over time. Hence, there ia the posaibility of
unknown variables becoming important determinanta or supply curves
shifting and becoming less than infinitely elastic., These types of
changes can cause eatimates to be biased.

There ie some evidence for the existence of autocorrelation.
For each state the firat-order coefficient of autocorrelation is
computed. The average values of these statistics are .48 for the
restricted Medicaid equation, .44 for the restricted AFDC recipient
rate equation, and .82 for the restricted AFDC benefit equation.
The unrestricted counterparts are .65, .63, and .63, reapectively.

Thia informal test indicates there may be some loas of efficiency.
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CHAPTER VI

SUMMARY AND CONCLUSIONS

The aim of this dissertation hasa been to estimate joint
demand functions for the Medicaeid and AFDC programs. Building upon
previous research, a model was developed in which the median voter
faces a series of shadow prices. Using the political processa, the
voter simultaneously makes known his demand for the Nedicaid and
AFDC recipient rates and for the AFDC benefit level.

Several concluaions can be made of each of the three derand
equationa eatimated in this dissertation. The reatricted recipient
rate regresaions have better fits than their unresgtricted counter-
parta. On the other hand, removing the restrictions improvea the
fit of the AFDC benefit equation. For the Medicaid equation,
removal of the equality restrictions leads to nonsignificant
results in the unweighted regression. In the other Medicaid regres-
siona the AFDC recipient rate has a negative although usually
nonsignificant sign while the AFDC benefit level is always positive
and significant at least at the ninety-five percent confidence
level. The Medicaid benefit level consistently haas a atrong and
negative aign, further supporting the view that the number of

Medicaid recipients and benefit levels are inveraely related. The
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signs of the proportion of persons in poverty, the two AFDC match-
ing rates, urbanization, and the redical price index are sensitive
to the weighting and the reastrictiona. Although Grannemann doea not
include the Medicaid matching rate as a separate variable, he does
conaider it to be a component of the price of recipienta. There-
fore, his model predicts a negative effect will be found. The
empirical results show thaet the rate indeed has a negative sign and
in two cases is highly significant. The number of physicians per
capita, income, and percent black have positive coefficienta in all
three cases. As in many of Grannemann’s regressions, education has
8 consistently negative sign.

In the AFDC recipient rate regresaion, the unweighted and
unrestricted equation has the least reliable estimateas. The AFDC
benefit level has a strong and positive parameter value in all four
regregseion equations. The model predicts a negative coefficient
value. The Hedicaid benefit level and atate matching rate have
negative and usually significant parameter values. The signa and
significance levela of percent poor and the two AFDC matching rate
variables depend on whether restrictiona and/or weighting are used.
Education is a weak predictor in all caaes. The other four non-
dichotomous and non-price variablea tend to have positive and
significant coefficienta.

Unlike the recipient rate equations, the AFDC benefit
equation’s F ratio and R2 are higher in the unrestricted regres-
sions. The F tests for restrictions show the restrictions should

not be applied. Except for the intercept, education, income, and



temperature, all non-dichotomous variables are insignificant in the
unweighted and unreatricted regresaion. Running the restricted
regression using weighted data makes almost all variables becore
significant. The aign and significance of the AFDC recipient rate
differs among equations. Orr uses s similar variable, the ratio of
recipients to state population, which haes a negative and aig-
nificant impact on benefits in his regressionas. The Hedicaid
benefit level, Hedicaid matching rate, percent in poverty, income,
and percent black have signe or t valuea that are gensitive to the
weights and the restrictions. As in Orr‘s regressions, the marginal
state share haa a atrong and negative effect on benefita demanded.
The average state share parameter is negative and nonsignificant in
the unweighted regressions and poeitive and significant in the
weighted regreasions. Education has a positive effect in all equa-
tions and urbanization and temperature usually have negative ef-
fects.

In concluaion, there ia evidence that the demand for Hedicaid
recipients dependa on the coata of the AFDC program and that the
demands for AFDC benefits and recipients are functions of some of
the costs of the Medicaid program. The results of the Medicaid
regreasiona show that the AFDC benefit level and average share,
which are components of the shadow price of the AFDC recipient
rate, generally have significantly poasitive effecta. Two of the
variables making up the shadow price of AFDC benefits, the AFDC
recipient rate and marginal share, usually have negative signa and

in one equation they are significantly negative.
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In every AFDC recipient rate equation regressed, the Medicaid
benefits and matching rate have negative parameter values. In only
one case la the Medicaid benefit level nonsignificant. Hence, the
shadow price of the Medicaid recipilent rate has an effect on the
demand for the AFDC recipient rate. The marginal AFDC share, which
makes up part of the AFDC benefits shadow price, has a negative
influence in the restricted regressions and positive in the un-
restricted runs. In the demand for AFDC benefita, the two Nedicaid
variables and the AFDC recipient rate have aigna that are unstable
among regressions. The sign of the average AFDC state share dependa
on whether the data is weighted although the marginal share always
haa a negative aign.

The resultas of this diasertation point to several avenuesa
future research can take. There has been much criticism of the
present ratching rate formulas. In any discuasion of reform, the
cross—programr effects of a change in matching rates should be taken
into account. Second, the implications of alternate apecifications
of the median voter’s utility function should be worked out. The
effects of different functional forma of the demand fuctions should
also be examined. In particular, why the AFDC benefit demand equa-
tion has a better fit when no restrictions are used should be
explained. Another area for future study is extending the analysisa

to other government transfer prograra.
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APPENDIX A

DERIVATIONS OF AVERAGE TAXPAYER’S EXPENDITURES ON
MEDICAID AND AFDC

The average taxpayer’s tax liability equationas are derived
from the AFDC tax liability equation Orr uses in his article. Hie
equation is reproduced below as equation (A-1).

F F
(A-1) T1 = ni[Bi-B (Bi)]/STAX + niB (Bi)/USTAX

+ nOBF(BO)/USTAX

i

In (A-1) T1 is taxpayer i’s total liability, B is the total benefit
per recipient, BF is the portion of B (in dollars) which the
federal government pays, ng is the number of recipients in the
state, BO is the average total benefit in all other states, and n0
is the total number of recipients in all other states. Note that
because of the federal matching proviasion the federal outlay per
recipient dependas on the total benefit per recipient. The first
term on the right-hand side of (A-1) ia the state tax burden of the
taxpayer. The taxpayer also paya federal taxes, the procee&a of
which go partly to his own atate (represented by the second terni
and partly to all other atates (shown by the third term).

To derive equation (2) let m stand for Medicaid benefits and

n represent the number of Medicaid recipientasa.

)]/STAXi + ni[nF(n )1/USTAX

F
(A-2) HEDTAX1 = nitni-n (m i

i
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+ nolnF(no)]/USTAX
Equation (A-3) results from factoring out n, and no.

(A-3) HEDTAX1 = nili(l-gi)/STAXi + n11191/USTAX

+ nologolUSTAX

In (A-3) g=mF(m)/n, or in words, g is the average federal matching
rate. Since this rate is constant over all levels of benefits in
the Medicaid program, it is equal to the marginal federal matching
rate. By defining G=1-g and letting n=(n/P)P=gP equation (2) is
arrived at.

A similar procedure is used to obtain the average AFDC tax
burden. Using n, to denote the number of AFDC recipients and bi for
the AFDC benefit per recipient,

(A-4) AFDCTAKi = ni[bi-bF(bin/STAxi + ni[bF(bi)J/USTAx
+ nOIbF(bO)J/USTAx

To get equation (A-5) the benefit levels are factored out and h(b)
is defined as the average federal AFDC matching rate. Unlike the
previous case, however, the average matching rate is a function of

the benefit level.

(A-5) AFDCTAXi = nibill-h(bi)]/STAXi + nibi[h(bi)]/USTAx

+ nobolh(bo)]/USTAx



By replacing 1-h(b) with H(b) and letting n=(n/P)P=wP equation (4)

is obtained.
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APPENDIX B
DERIVATION OF SHADOW PRICES

In deriving shadow prices (7a)-(7d), it is assumed that so.

no. wo, bo. PO, Go, and H(bo) are all exogenous. The first-order

conditions are as follows:

(B-1) UiB = 1[niPiGiISTAXi + niPi(l—Gi)/USTAXJ

(B-2) Ui. = l[siPiGi/STAXi + siPi(l—Gi)/USTAX]

(B-3) in = l[biPiﬂ(bi)ISTAxi + bipill-ﬂ(bi)]/USTAX]
(B-4) Uib = llwiPIH(bi)/STAx1 + biwiPiH’(bi)/S'mxi

+ w,P El—H(bi)]/USTAX + biwip

1Py [l-H’(bi)]/USTAXJ

i
The shadow prices are enclosed within the bracketa. The second
terms of the shadow prices in (B-1) through (B-3) and the last two
terms of (B-4) can be dropped because they are numerically small.
Equation (B-4) can be further simplified by recelling that
H(bi) is defined as l—hi' In other words, H(bi)=bf/bi where bf is

the dollar amount of benefits the state pays out. Therefore,

_ S S, ,. 2
(B-5) H’(b;) = [(dbj/db,)b,~b}1/b]
= mibi—bfubf
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Substituting in the definitions of H(bi) and H’ (b

results in the shadow price (7-d).

i

) into (B-9)

65



VARIABLE

Medicaid Recipients

Medicaid Benefits

AFDC Recipientsa

AFDC Benefits

Population in Poverty

population in poverty,
1975

population in poverty,
1979

total U.S. population in
poverty, 1976-1981

APPENDIX C

DATA SOURCES

SOURCE(S)

U.S. Department of Commerce, Bureau of

the Census. Statiatical Abstract of the
United States, 1977-1979, 1981, 1982/83,
1984,

U.S. Department of Commerce, Bureau of

the Census. Statiatical Abstract of the
United States, 1977-19739, 1981, 1982/83,
1984.

U.S. Department of Health, Education and
Welfare. Social Security Adminiatra-

tion. Annual Statistical Supplement to
the Social Security Bulletin,1976-1982.

U.S. Department of Health, Education and
Welfare. Social Security Administra-
tion. Annual Statistical Supplement to

the Social Security Bulletin.1976—1982.

U.S. Department of Commerce. Bureau of
the Censuas. Current Population Reports.
Series P-60, Nos. 110-113, “Spring 1976
Survey of Income and Education,® 1978.

U.S. Department of Commerce. Bureau of
the Census. 1980 Censua of Population,
Vol. 1, Characteristics of the Popula-
tion, Chapter C, General Social and
Economic Characteristics. table 72,
1983.

U.S. Department of Commerce. Bureau of

the Census. Current Population Reports.
Series P-60, No. 140, “"Money Income and
Poverty Status of Families and Persons

in the United States: 1982," table 15,

p. 21,

€6



State Resident Population

Medicaid Federal Share

AFDC Federal Share

Median Yearz of Education

Peraonal Per Capita Income

Black Population

—black population, 1976

black population, 1980
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U.S. Department of Commerce. Bureau of
the Censua. Statistical Abatract of the
United States.table 11, 1978, 1984.

U.S5. Department of Health, Education and
Welfare. Health Care Financing Ad-
rinistration. Data on the Medicaid
Program, 1979 Edition (revised), table
19, p. 38.

U.S. Department of Health, Education and
Welfare. Social Security Administra-
tion. Characteristics of State Plans

for Aid to Families with Dependent
Children, 1976-1979.

U.S. Department of Commerce. Bureau of
the Census. 1980 Census of Population.
Vol. 1, Characteristics of the Popula-
tion. Chapter C, General Social and
Econoric Characteristics,table 66,
1983.

U.S. Department of Commerce. Bureau of
Econoric Analysis. Survey of Current
Busineas, April 1983, Vol. €3, No. 4,
table 2, p. 36 and April 1979, Vol. 59,
No. 4, teble 1, p. 20.

U.S. Department of Commerce. Bureau of
the Censuas. Current Population Reports.
Seriea P-20, No. 334, "Demographic,
Soclal and Economic Profile of the
States: Spring 1976," table 1, p. 16,
1979.

U.S. Department of Commerce. Bureau of
the Census. 1980 Census of Population.
Vol. 1, Characteriatice of the Popula-
tion.Chapter B, General Population
Characteriastica, table 15, 1982.

total U.S. black population,

1976-1981

U.S. Department of Commerce. Bureau of
the Census. Current Population Reporta.
aeriea P-25, No. 917, "Preliminary
Eatimateas of the Population of the
United Statea, by Age, Sex, and Race:
1870 to 1981," table 2, pp. 26-33,
1982,



Urbanization

Physiciana

Unemployment Rate

Average January
Temperature

SMSA Population

NE, NC, S

Medical Price Index
state-wide index, 1975

Medicare index, 1975

redical component of CPI,
1975-1981
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U.S. Department of Commerce. Bureau of
the Censua. 1980 Census of Population,
Vol. 1, Characteristica of the Popula-
tion.Chapter A, Number of Inhabitanta.
table 1, 1982,

U.S. Departeent of Commerce. Bureau of
the Census. Statistical Abatract of the
United States.1978-1984.

U.S. Department of Labor. Employment and
Training Adminiastration. Employment
Report of the President.table D-4, p.
260, 1982.

U.S. Department of Commerce. Bureau of
the Census. Statistical Abatract of the
United States.table 373, p. 217, 1984.

U.S. Department of Commerce. Bureau of

the Census. Current Population Reports.
Seriea P-25, No. 810, “Eatinmates of the
Population of Countieas and Metropolitan
Areas: July 1, 1976 and 1977, 1979.

U.S. Department of Commerce. Bureau of

the Census. State and Metropolitan Data
Book 1982.page xi, 1982.

Ira L. Burney, George J. Schieber, Martha
0. Blaxall, and Jon R. Gabel.

“Geographic Variation in Phyaicians’
Fees: Paymenta to Phyasicians Under
Medicare and Medicaid." Journal of the
American Medical Association, vol. 240
(September 22, 1978) : 1370.

Ira L. Burney, George J. Schieber, Martha
0. Blaxall, and Jon R. Gabel.

"Geographic Variation in Physicians’
Feea: Payments to Physicians Under
Medicare and Medicaid."™ Journal of the
American Medical Asaociation, vol. 240
(September 22, 1978) : 1370.

U.S. Department of Commerce. Bureau of
the Censua. Statiatical Abatract of the
United States.table 809, page 493,
1984,




General Price Index
state-wide CPI, 1972 Victor R. Fucha, Robert T. Michael, and
Sharon R. Scott. "A State Price Index."
NBER Working Paper 320, Cambridge,
Mass.: National Bureau of Economic
Reaearch, February 1979, table 1.

personal income in current

dollars, 1975-1981 U.S. Department of Commerce. Bureau of
the Censua. Statistical Abstract of the
United States.1977-1979, 1981, 1984.

personal income in constant

(1972) dollara, 1975-1981 U.S. Department of Commerce. Bureau of
the Census. Statistical Abatract of the
United States.1977-1979, 1981, 1984.
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