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1 Introduction

Assistance to the poor takes many forms in the US, with differing degrees of
participation by the Federal and state governments in anti-poverty programs.
Temporary Assistance to Needy Families (TANF) and Medicaid, two of the most
important programs measured in terms of budgetary expenditures, are and have
been characterized by significant participation by both levels of government.1

For both AFDC-TANF and Medicaid, state governments exercise discretion in
setting the generosity of benefits for recipients, subject to regulatory oversight by
the Federal government. In both cases, the Federal government finances a large
portion of state government expenditures. Our goal, in the present analysis, is to
present a theoretical framework that can be used to analyze how changes in the
structure of intergovernmental transfers can affect the mix of state government
expenditures on different types of anti-poverty programs, using Medicaid and
AFDC/TANF as our leading cases of such programs and using the passage of
the Personal Responsibility and Work Opportunity Reconciliation Act of 1996
(PRWORA) as a prime example of a policy change that substantially affects
intergovernmental fiscal relations.

As a backdrop to the theoretical analysis, Table ?? highlights some key em-
pirical trends on expenditures, recipiency, and intergovernmental financing for
Medicaid and AFDC/TANF. Several trends are evident in these data. First, and
importantly for the present paper, total cash welfare benefits from AFDC-TANF
constitute a diminishing share of combined AFDC-TANF/Medicaid expendi-
tures. In the early 1970s until the early 1980s, total (combined Federal/state)
Medicaid spending, initially slightly greater than AFDC expenditures, grew to
about twice their size. By the mid-1990s, total Medicaid spending was about 5
times larger than AFDC/TANF; since then, the relative sizes of these programs,
measured in terms of expenditures, have changed even more dramatically: total
Medicaid benefits are now almost ten times larger than cash benefits through
TANF, the consequence of simultaneous increases in Medicaid spending and de-
creases in TANF spending. These changes in expenditures are associated with
corresponding and even more pronounced changes in program participation:
the ratio of the number Medicaid recipients to AFDC/TANF recipients was
in the range 1.6–2.6 during the 1970s, 1980s, and until about 1995; since that
time, the Medicaid beneficiary population has increased sharply while TANF
caseloads have fallen, so that the ratio of the two stands at about 8.5 as of 2001.

Medicaid has grown in size not only relative to AFDC/TANF but relative
to all state government spending. As a proportion of total state government
expenditures, Medicaid has approximately doubled during the quarter-century
between 1976 and 2001, rising from 9% to 19%, while AFDC/TANF spending,

1Total TANF expenditures in 2000 amounted to $22.6B while Medicaid expenditures were
$206.1B. Other important anti-poverty programs in which state governments do not pay (gen-
erally) for benefits include Food Stamps ($20.4B), SSI ($35.1B), housing subidies (Section 8
housing assistance, $16.0B), and the Earned Income Tax Credit ($25.8B) (Burke (2001, Ta-
ble 11)). In 1977, AFDC-TANF and Medicaid expenditures account for about 38% of all
means-tested benefits, a share that had risen to 50% by 1993 and to 52% by 2000.
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which stood at 6% of state spending at the beginning of this period, is now only
about 2%. The two together have thus increased from about 15% to about 21%
as a share of total state government spending.

The financing and administration of these programs have been characterized
by persistent and substantial co-participation of Federal and state governments.
On average, the Federal/state financing mix for these expenditures has remained
fairly stable over time, with the Federal government paying for about 50–60%
of expenditures for both programs during this period. Nevertheless, the state-
Federal relationship has been far from static.

Prior to the passage of the Personal Responsibility and Work Opportunity
Reconciliation Act of 1996 (PRWORA), the Federal government provided states
with open-ended matching grants, at equal percentage rates, in support of both
AFDC and Medicaid expenditures, with the Federal financing share ranging
from a minimum of 50% up to approximately 80%.2 PRWORA changed Federal
assistance to the states for cash transfers – now through TANF rather than
AFDC – by replacing the previous open-ended matching grant system with a
system of lump-sum transfer payments of approximately equal total magnitude.
To date, no such reform has taken place with respect to Medicaid. PRWORA
has thus dramatically raised the marginal cost of state-determined cash welfare
expenditures and, in particular, it has raised the cost to the states of cash
relative to in-kind transfers through Medicaid, by a factor of from two to five,
depending on the state. Illustrative cases ... In short, while the average level
of Federal government financing for state government cash and in-kind transfers
to the poor has been relatively stable, the relative level of support for each, at
the margin, has changed dramatically since the passage of PRWORA.

To summarize: starting from a situation 25 years ago where Medicaid and
AFDC were programs of approximately equal sizes, measured in terms of re-
cipiency or in terms of expenditures, Medicaid has become by far the dominant
program of transfers toward the poor, now dwarfing TANF in magnitude. This
shift in relative size has been ongoing, but has become particularly pronounced
since the mid-1990s. These two categories of means-tested spending have been
major and increasing components of state government budgets, driven by rapid
increases in Medicaid spending, especially since the mid-1990s. Welfare reform
led to a dramatic change in the relative cost to state governments of each type
of spending.

Given that Medicaid and cash transfers through AFDC/TANF are both
targeted, broadly, at low-income households, what explains the changes in the
relative sizes of these programs, whether measured in terms of recipiency or
in terms of expenditures? This is of course highly complex issue, with far-
reaching implications for policy. There are undoubtedly many factors that have
played important roles in the evolution of these programs and their financing
over time, the full explanation of which lies beyond the scope of the present
study. Our more modest objective is to develop a theoretical framework that

2For every state, in every year, at least half of its expenditures would be reimbursed by
the Federal government. The matching rate could exceed 50% according to a formula that
depends inversely on state per capita income, rising to slightly in excess of 80% on occasion.
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highlights just one potentially important aspect of the large policy shifts that
we have observed, namely, how the structure of intergovernmental transfers can
influence the programmatic mix of expenditures undertaken by states, as well
as the total magnitude of these expenditures.

In order to examine this issue, it is necessary to develop a modeling frame-
work within which states choose a mix of anti-poverty policies. For Medicaid
and AFDC/TANF beneficiaries, and presumably for the taxpaying populations
that finance them, the benefits that they offer are partial but not perfect sub-
stitutes. Section 2 presents a model in which a state’s cash transfers augment
the incomes of poor recipients while its in-kind health benefits provide partial
protection against their health risks. In this model, a state’s equilibrium pol-
icy mix depends on (a) the preferences of beneficiaries, (b) the preferences of
taxpayers (or those who represent them in the political process), and (c) the
level and form of financial aid provided to the state by the Federal government
through its system of intergovernmental transfers in support of these two state
programs.

With this modeling framework in place, Section 3 undertakes a comparative-
statics analysis that shows how a change in intergovernmental transfers – specif-
ically, a reduction in the matching rate for Federal government assistance to a
state’s cash-transfer program – affects critical endogenous variables. In accor-
dance with previous analyses of intergovernmental transfers (references), the
analysis predicts that reduced Federal matching-grant support for cash trans-
fers would reduce the generosity of state-determined case benefits. More signif-
icantly, the analysis also shows that such a change in intergovernmental fiscal
transfers would create incentives for cross-program substitution, resulting in in-
creased generosity of health benefits, improved health for the poor, and increased
levels of total state government expenditures for health benefits.

This analysis is undertaken first within the setting of a model where the
beneficiaries of cash and in-kind transfers are unable to move from one state
to another. However, interstate externalities arising from the mobility of the
poor is sometimes cited as one reason for Federal government grants in sup-
port of state-level transfer programs. Section 4 therefore extends the analysis
to the case where the poor are freely mobile among states, showing that the
fundamental insights from the comparative-statics analysis in Section 3 con-
tinue to hold even when mobility of the poor is taken into account. Section 5
summarizes some main findings and highlights the need for further empirical
analysis, specifically aimed at determining the magnitude of state government
cross-program responses to changes in intergovernmental transfers.

2 The Model

In order to assess how Federal assistance to state governments affects their policy
choices, it is necessary to develop a model in which their policies are endoge-
nously determined. Ultimately, this necessitates a model of political economy.
We present a very simple and stylized model in which state policy choices reflect
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the interests of just two types of households, those who are the beneficiaries of
state cash and health insurance programs (the “poor”) and those whose taxes
pay for these benefits (the “rich”). To simplify the analysis, this section ab-
stracts from the potential interstate mobility of either rich or poor households
and thus focuses on a single state, considered in isolation from all other states.3

Let N̄ denote the number of poor households; the number of rich households is
normalized at 1.

Households of each type are endowed with labor and possibly other resources,
all of which are assumed to be inelastically supplied, so that the incomes of each
poor and rich household, denoted by wP and wR, respectively, are exogenously
determined.

Poor Households

The income of a poor household may be augmented by a cash transfer of
b. This income is used to purchase an all-purpose good, taken as numéraire,
and health care, the (fixed) relative price of which is pm. The state government
pays for a fraction 1 − c of the health care costs of the poor, where the policy
parameter c lies between 0 and 1. Letting xP and m denote the consumption of
all-purpose good and of health care, the budget constraint for a poor household
can be written as

xP + cpmm = wp + b ≡ y, (1)

where y is income inclusive of cash transfers. The interpretation of the policy
parameter c is discussed further below (add...); for now, simply note that it
functions like a “coinsurance rate” for the health care of the poor.4

The utility of a poor household u(xP , h) depends on its consumption of the
all-purpose good (assumed throughout to be normal) and on its health status, h.
With probability π a household suffers poor health; otherwise, it is healthy. Let
h̄ denote good health, and let ` denote the loss in health due to illness. Assume
that health care has no effect on the health status of a healthy household, for
whom h = h̄, but that each unit of health care raises the health of a sick
household by one unit, for whom h = h̄− `+m. (In other words, health status
is measured in units commensurate with units of health care.) Health care
is purchased subsequent to the realization of health status, so that a healthy

3Note that the determination of “programmatic mix” is an issue at the national level as
well as at the state level. In the US (and in other advanced economies), fixing the balance
between cash (Social Security) and health (Medicare) benefits for the elderly has (and will
increasingly have) major fiscal consequences. The basic model of state-level benefit determi-
nation presented here could similarly be applied, at the national level, to the analysis of this
issue. In that context, however, the role of intergovernmental transfers, a focus of the present
paper, is not so important.

4We are assuming that poor households do not purchase private health insurance. As
discussed in an appendix available on request, government subsidization of the health care ex-
penditures of the poor, as we model it here, would completely crowd out actuarially-fair private
health insurance so that, in equilibrium, poor households would depend only on government-
provided insurance, as assumed in (1).
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household simply sets m = 0 and spends its entire income on consumption of all-
purpose good; its realized level of utility is thus W (y) ≡ uP (y, h̄). A household
in poor health chooses (xP ,m) to maximize uP (xP , h̄− `+m) subject to (1).5

Let (xP [y, cpm],m[y, cpm]) denote the demand functions for the all-purpose good
and for health care for a household in poor health and let V (y, cpm) denote its
realized level of (indirect) utility. The expected utility of a poor household is
thus given by

EUP (b, c) ≡ πV (y, cpm) + (1− π)W (y). (2)

As is clear from (2), a state’s cash (b) and health care benefits (which depend
inversely on c) affect the utility of poor households through their effects on the
incomes of the poor (y) and on the net price of health care (cpm).

In the following analysis, the preference structures of the poor poor house-
holds are assumed to be either risk averse (uP (xP , h) is strictly concave) or,
in some cases, to have preferences that are quasi-linear in the all-purpose good
(uP = xP + ρ(h), with ρ′ > 0 > ρ′′), which implies both risk-neutrality and a
zero income elasticity of demand for health status. The choice of health care
consumption by a poor household is discussed further in Section 3, after com-
pleting the description of the model.

The Rich Household

The (representative) rich household is assumed always to enjoy good health
and it thus consumes only the all-purpose private good. State-financed cash and
health benefits for the poor are financed by state taxation of this household. The
rich household also pays taxes to the Federal government. Its budget constraint
therefore takes the form

xR = wR − TS − TF . (3)

The utility of the rich household depends not only on its consumption of the
private good, but upon the welfare of the poor and, separately, upon the health
of the poor. Quite generally, the utility function of a rich household takes the
form UR(xR, EUP , h), where we allow, as special cases, the possibilities that
the first derivatives are zero for either the second term, the third term, or
both. (In the latter case, for example, the utility function effectively reduces
simply to UR(xR).) A possible rationale for the second term in this utility
function is that the rich are “general altruists” toward the poor, in the sense
that they care, non-paternalistically, about the welfare of the poor, as measured
by their expected utility. One possible rationale for the third term in the utility
function of the rich is that they separately care about the health of the poor,
either because they are “specific altruists” who attach special significance to
the health of the poor, perhaps because of a paternalistic concern that does not
respect the preferences of the poor themselves (i.e., because they may attach
more weight to the health of the poor, relative to consumption of other goods,
than do the poor households). Externalities related to public health (contagion,

5Normality of xP implies that consumer will never fully replace the health lost due to
illness, i.e., m < ` and h < h̄ for sick households.
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etc.) provide another possible rationale for the inclusion of the health status
of the poor in the utility function of the rich. Our general specification allows
for any combination of these considerations. In any case, the utility of the
rich household depends indirectly on the state’s policy parameters (b, c, TS)
since these determine, indirectly, its own consumption of the private good, the
expected utility of the poor, and their health status.

State and Federal Fiscal Policies

The state government chooses the generosity of its cash and health benefits
for the poor, represented by the policy parameters (b, c). It incurs expenditures
for both of these programs which may be partially compensated by transfers
from the Federal government; its expenditures net of such transfers must be
financed from taxes on the rich household. (The model allows for the poor also
to pay taxes; the policy parameter b should be interpreted as cash benefits to
the poor, net of any taxes that they pay.) Let L denote any lump-sum transfers
from the Federal to the state government in support of either program, and let
µb and µm represent the proportions of state cash and health benefit outlays
paid by the Federal government through matching grants. The state government
budget constraint can then be written as6

(1− µb)N̄b+ (1− µm)πN̄(1− c)pmm(b, c) = TS + L. (4)

The Federal government finances its transfers to states (as well as any other
expenditures, held fixed for the purposes of the analysis) through taxes collected
from the rich. Budget balance for the Federal government would require that an
“average” state’s residents pay as much in Federal taxes as the state government
receives in transfers. It is not necessary for our purposes to specify in detail how
these taxes are distributed, however, or to limit the analysis to the case of an
average state.

A state government’s policies must satisfy (4). Subject to this constraint,
how are these policies chosen? We consider two equivalent hypotheses.

The first is that the state policies are selected so as to maximize the utility
of the rich household, for example because taxpayers (represented by our single
rich household) are more numerous and are decisive in electoral competitions.
That is, the state government chooses (b, c, TS) to maximize UR(xR, EUP , h).
Substituting from the state government budget constraint into the budget con-
straint of the rich household, this means that the state government solves the
problem

(P ) max<b,c> UR(xR, EUP [b, c], h̄− `+m[b, c])

subject to

xR = wR − TF + L− (1− µb)N̄b− (1− µm)πN̄(1− c)pmm(b, c).

6The model can easily accommodate any other state government expenditures for purposes
other than benefits for the poor; one need only interpret the term TS to represent state taxes
collected from the rich, net of any other exogenously-given state expenditures.
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As an alternative, we could postulate that the public policies chosen by a
state reflect the interests of different groups, including the poor as well as the
rich. The rich may exhibit no general altruism toward the poor at all, caring
only about their own private good consumption (xR) as well as any public-health
externalities associated with the health status of the poor (h), while the interests
of the poor are represented by their expected utility (EUP ). Any model of the
political process that produces policies that maximize a function that depends
positively on the variables (xR, EUP , h) – for instance, many probabilistic voting
models in which contending politicians maximize their probability of election,
or their expected plurality (see, e.g., Persson and Tabellini (2000) for a survey)
– would be formally isomorphic to one in which policies are chosen to maximize
the welfare of a rich household with general and specific altruism toward the
poor and their health, so that equilibrium policies can be characterized as solu-
tions to the constrained optimization problem (P). To economize on words, the
discussion to follow does not explicitly refer to this second interpretation but
statements about the preferences of the rich household could be rephrased in
terms of the “as if” preferences of politicians, induced by a probabilistic voting
model.

Before turning to the formal analysis, it is important to note that if the
rich household only cares about the welfare of the poor and not (separately)
about their health, there will be no special benefit attached to the provision of
health-care benefits, whereas the converse is true if the rich household does not
care at all about the welfare of the poor. Under either of these specifications,
only one type of transfer program (cash or health) would exist in equilibrium,
and the model cannot be used to analyze an economy in which both types of
programs exist.

3 Comparative Statics Analysis

There are two levels of comparative statics analysis that we must consider. The
first concerns the response of poor households to changes in state-level cash and
health benefits policies. These impacts must be analyzed because they enter into
the determination of state-level policies, as described by problem (P) above. The
second level of comparative statics concerns the response of state policies – the
choices of the policy parameters (b, c) – to changes in intergovernmental fiscal
transfers on the part of the Federal government. The details of the comparative
statics analysis are largely relegated to the Appendix; the main results are
summarized here. In order to focus on the role of relative price changes facing
consumers and state policymakers, some of the main results below are derived
under the assumption that households have quasi-linear preferences, so that
perverse income effects can be ruled out.

The Effect of State Policies on Poor Households
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The state policy parameter b affects all poor households, both those that
are healthy and those that are sick, because cash transfers are not conditioned
on health status. On the other hand, the generosity of state health benefits,
represented (inversely) by the parameter c, only affects those households who
have poor health, since m = 0 for healthy households. The following results,
which follow from standard consumer theory, are used in the sequel.

Proposition 1: If the all-purpose good and health status are non-inferior
goods, then:

(a) An increase in cash benefits (weakly) increases consumption of the all-
purpose good by all poor households and of health care by the sick, and increases
the expected utility of the poor.

(b) An increase in c (reduced generosity of health benefits) reduces con-
sumption of health care by sick households and the expected utility of all poor
households.

Part (b) follows because the policy parameter c determines the relative price of
health care for the poor.

Since sick households are worse off than healthy ones, poor households face
risk. In particular, subsidized health care for the poor not only increases their
consumption of health care by lowering its relative price, it also transfers re-
sources to the poor households who are least well-off and, in this way, it serves
an important insurance function. In order to clarify the intuition of the results
to follow, it is sometimes helpful to focus on a limiting case:

(A) The preferences of poor households are quasi-linear in consumption of
the all-purpose good, i.e, uP (xP , h) = xP + ρ(h), where ρ is strictly increasing
and concave (i.e., ρ′ > 0 > ρ′′).

When this assumption is imposed, poor households are risk-neutral rather
than risk-averse and the income elasticity of demand for health status is zero.
The results obtained in this limiting case also hold, approximately, when pref-
erences are nearly quasi-linear, i.e., when households are not “too” risk averse
and have a “small” income elasticity of demand for health status.

Equilibrium State Policy Choices

The solution to problem (P) is characterized by the first-order conditions
with respect to b and c, derived in the Appendix, which are the basis of the
comparative statics analysis of state policy. These conditions take a particularly
simple form under assumption (A), yielding, respectively,

MRSU = (1− µb)N̄ (5)

and

π(MRSU − (1− µm)N̄)m = s
(
MRSh − (1− µm)N̄π(1− c)pm

)
; (6)
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here,MRSU ≡ (∂UR/∂EUP )(∂UR/∂xR)−1 denotes the rich household’s marginal
rate of substitution between the expected utility of the poor and the all-purpose
good and MRSh similarly denotes its marginal rate of substitution between
health care for the poor and the all-purpose good. These conditions are readily
interpretable.

The first, which is like the Samuelson condition for efficient provision of a
public good, states that the optimal state policy balances the marginal benefit
of cash transfers to the poor against the marginal cost to state taxpayers, which
is reduced by whatever matching grant assistance the state receives from the
Federal government.

The left-hand side of (6) is the marginal benefit to the rich from the wel-
fare gain enjoyed by the poor when the cost of health care to them is re-
duced (πmMRSU ) minus the marginal cost of this small reduction in price
(πm(1− µm)N̄), reflecting whatever assistance the state receives from the Fed-
eral government in the form of matching grants for Medicaid. The right-hand
side reflects the relative-price effects of a small reduction in the cost of health
care for the poor, the magnitude of which depends on the size of the substitu-
tion term s. An increase in health care for the poor benefits the rich directly
because it generates a positive consumption externality (MRSh); for this rea-
son, the poor would “underconsume” health care if they paid its full price. This
price, in the absence of matching grants, is pm adjusted for the size of the con-
suming group (πN̄); when the Federal government provides a matching grant
for health benefits, the price to the state falls by the proportion (1− µm). The
health-consumption externality to the rich would be precisely internalized by re-
ducing the price of health care to the poor by a proportion (1− c) that reduces
the right-hand side of (6) to zero.

Combining the two first-order conditions above, we obtain an especially
transparent characterization of the equilibrium state policy:

Proposition 2: Under assumption (A), the state government chooses a mix
of cash and health benefits satisfying the condition

π(µm − µb)N̄ =
εm
cpm

(
MRSh − (1− µm)N̄π(1− c)pm

)
(7)

where εm (≡ cpms/m) is the compensated price elasticity of demand for health
care by poor consumers.

This result takes an especially simple form when, as was true prior to
PRWORA, the following condition holds:

(B) The Federal matching grants rates for cash and health assistance are
(initially) equal, i.e., µb = µm.

Since the left-hand side of (7) is zero when µb = µm, we have:
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Corollary to Proposition 2: Under assumptions (A) and (B), the state
chooses its health benefits solely in order to internalize the consumption exter-
nality associated with the health status of the poor.

The special assumptions (A) and (B) reveal some of the basic intuition of the
model especially clearly. From the Corollary to Proposition 2, it is clear that
state health benefits disappear entirely unless the rich derive some special benefit
from improved health for the poor. When both types of benefits are equally
supported by the Federal government, there is no special incentive on that
account to provide one type of benefit rather than the other, and, to whatever
extent the rich care simply about the welfare of the poor and not specifically
their health, they would favor the use of cash rather than health benefits because
this allows the poor to use the resources provided by the rich in a manner that
maximizes their expected utility.7 “General altruism”, in other words, favors
“general egalitarianism” in this model, and “specific egalitarianism”, in the
form of state health benefits, requires “specific altruism” or, in less lofty terms,
perhaps simply a fear of epidemic.

Let us note, finally, that the basic intuition presented above remains funda-
mentally valid if we relax assumptions (A) and (B). The first-order conditions
naturally become more complex, however, reflecting the role of risk aversion and
income effects on the demand for health care by the poor, as spelled out in the
Appendix. Since a main objective of our analysis is to highlight the impact of
changes in Federal government grant policies, we continue to focus on the case
where (A) and (B) hold, since this reveals those impacts most clearly.

The Effects of Federal Grants on State Policies: Comparative Statics

We are now in a position to see how a change in Federal government grant
policies, corresponding to those brought about through PRWORA, affect equi-
librium state policies. In terms of our notation, PRWORA resulted in a decrease
in the Federal matching rate for cash benefits, µb, starting from an initial situa-
tion where µb = µm, i.e., a situation corresponding to assumption (B). We can
also investigate the effect of a similar change in Federal matching grant support
for Medicaid, that is, a change in µm; recent policy debates have raised this as
a possible reform.

In order to obtain simple and clear-cut results, we make two further assump-
tions:

(C) The compensated price elasticity of demand for health care by poor
households εm is (locally) constant.

(D) The preferences of the rich household are quasi-linear in consumption of
the all-purpose good, i.e, UR(xR, EUp, h) = xR + φ(EUP ) + ψ(h) where φ and
ψ are strictly increasing and concave.

7Under assumption (A), in fact, cash transfers would lead only to increased consumption
of the all-purpose good, since the income elasticity of demand for health care is zero in this
case.
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The first of these is a purely technical assumption used to streamline the analy-
sis. The second assumption rules out income effects arising from the preferences
of the rich households. All of the following results continue to hold without ei-
ther of these assumptions, provided that the compensated elasticity for health
care does not vary too much, and that income effects in the preferences of rich
households are not too large, both evaluated locally, i.e., in the neighborhood
of an initial equilibrium.

To begin with, we examine the effects of changes in matching grants on the
state policy parameters (b, c):

Proposition 3: Under assumptions (A)–(D), a reduction in the Federal
matching rate for cash transfers, µb, reduces the equilibrium level of cash benefits
b and increases the generosity of state health benefits by reducing c, the portion
of health care costs paid by the poor. A reduction in the Federal matching rate
for health benefits, µm, has the opposite of these effects. Formally,

∂b

∂µb
> 0 <

∂c

∂µb

and
∂b

∂µm
< 0 >

∂c

∂µm
.

The proof of this proposition is sketched in the Appendix. Its main implica-
tion is that the relative price effects of changes in Federal government matching
grants alter the incentives for states to offer cash or health benefits for the poor.
The own-effect of these changes in grants (that is, the effect of µb on b and of µm

on c) are exactly as expected from standard analyses of matching grants. Propo-
sition 3 also signs the cross effects of a change in matching grant support for one
type of program on a recipient government’s policy choices regarding a different
program. In this respect, Proposition 3 goes beyond previous theoretical anal-
yses, few (if any) of which study the cross-program effects of intergovernmental
transfers. These cross effects are of critical importance if we seek to understand
how PRWORA may have affected state government Medicaid policies. As an
obvious implication of these results, note:

Corollary to Proposition 3: The health care consumption of the poor,
and thus their health status, depends positively on the matching grant rate for
health benefits and negatively on the matching grant rate for cash benefits.

Since it operates on the relative price of health care for the poor, the “coin-
surance rate” c is a critical parameter in our model. It does not, however, cor-
respond directly to observed budget items such as state expenditures on health
benefits or the other fiscal outcomes shown in Table 1. In the model, total state
government spending for health benefits is represented by M ≡ πN̄(1− c)pmm,
of which the proportion (1 − µm) is financed from own-source revenues. Since
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the state policy parameter c depends on the Federal matching grant rates, state
expenditures depend both directly and indirectly on these rates in a rather com-
plex way: a change in grant policy directly affects transfers to the state, it alters
equilibrium state policies, and this alters health care consumption by the poor.
All of these impacts affect state government finances. The combined impact is
as follows (see Appendix for the proof):

Proposition 4: Under assumptions (A)–(D), a reduction in the Federal
matching rate for cash transfers, µb, increases the total amount of state expen-
ditures on health benefits. A reduction in the Federal matching rate for health
benefits, µm, has the opposite of these effects. Formally,

∂N̄b

∂µb
> 0 >

∂M

∂µb
;

∂N̄b

∂µm
< 0 <

∂M

∂µm

This proposition, then, suggests that PRWORA would have a positive cross-
effect on state government expenditures on health benefits, as the states substi-
tute away from cash benefits and toward greater generosity in their Medicaid
policies. As an obvious implication of this finding, we note:

Corollary to Proposition 4: A reduction in the Federal matching rate for
cash benefits results in an increase in the equilibrium level of Federal transfers
to the states for health benefits.

4 Mobility of Beneficiaries

The model so far has assumed that the beneficiaries of cash and health benefits
are completely immobile. The actual or potential mobility of poor households
and its importance for anti-poverty policy has been the subject of extensive
analysis (see Brueckner (2000) for a review of and citations to relevant litera-
ture). Indeed, the possibility of such mobility is sometimes cited as a reason
for Federal government support for programs such as AFDC/TANF and Medi-
caid, since the interstate movement of beneficiaries could mean that state-level
redistributive transfers produce positive interstate fiscal externalities. These
considerations justify some attention to the case where poor households are mo-
bile among states. The present section sketches the extension of the analysis of
Sections 2 and 3 to this case. Assumptions (A)–(D) are maintained throughout.

First, suppose that poor households are costlessly mobile among states, and
that they move to locations that maximize their expected utility. This means
that the equilibrium level of expected utility for the poor must be the same in all
states where they reside. Assume further that each state takes this equilibrium
level of expected utility, ÊUP , as parametrically-given when it formulates its

13



redistributive policies.8 Under these assumptions, the problem solved by an
individual state government differs from (P) in two ways. First, the number of
poor residents in a state N is endogenously determined and, second, the level
of expected utility for the poor is treated as exogenously fixed.

To determine the equilibrium number of poor in a state, assume that total
state output (measured in units of numéraire) is given by a strictly-concave and
increasing function F (N), that factor markets are perfectly competitive, and
that rich residents receive all income produced within a state other than the
earnings of the poor.9 Under these assumptions,

wP = F ′(N) and wR = F (N)−NF ′(N). (8)

Conditional on any choice of state policies (b, c), the expected utility of the
poor households depends positively on their wages wP which, in turn, depends
negatively on N (since dwP /dN = F ′′(N) by (8)). Hence, one can solve the
equilibrium migration condition

EUP = ÊUP

implicitly for N as a function of (b, c); given assumption (A), this implicit func-
tion satisfies

∂N

∂b
=

−1
F ′′(N)

> 0 and
∂N

∂c
=

pmm

F ′′(N)
< 0. (9)

The problem of maximizing the utility of a rich household, taking the ex-
pected utility of the poor as given and noting the dependence of N on state
policies, can be written as

(P ′) max<b,c> UR(xR, ÊUP , h̄− `+m[b, c])

subject to

xR = F (N [b, c])−N(b, c)F ′(N [b, c])− TF + L

−(1− µb)N(b, c)b− (1− µm)πN(b, c)(1− c)pmm(pmc).

The characterization of the solution to (P ′) differs from that for (P) primarily
with respect to the choice of the cash benefits, b, which must satisfy

((1− µb)b+ (1− µm)π(1− c)pmm(pmc)) = −µbN(b, c)F ′′. (10)

8That is, states are “small” and “open”. We do not attempt to study the intermediate
cases where households are partially but not freely mobile and where there are several but
not many states, focusing just on what amounts to the polar opposite case of the “closed”
economy analyzed in previous sections.

9This means that, aside from their own earnings, rich households are the recipients of any
income derived from capital and natural resources (including land). The literature on fiscal
competition (see, e.g., Wilson (2000) and Wilson and Wildasin (2004) for recent surveys and
many additional references) has discussed the treatment of rents to fixed factors and other
related issues which, however, are not of central importance for present purposes.
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In particular, if there is no matching grant support for cash benefits, the right-
hand-side reduces to zero, showing that b is negative (if c < 1); in this case, the
“cash benefit” to the poor becomes a tax that is equal to the value of whatever
health benefits are financed by taxes on the rich.10

The first-order condition for the choice of c is derived similarly. When com-
bined with (10), it yields precisely the same condition (7) as obtained previously,
with the exception that the fixed population of poor N̄ is now replaced by the
equilibrium population of poor N(b, c). Proposition 2 and its corollary thus
continues to hold in the model with freely-mobile beneficiaries.

To carry out the comparative-statics analysis of the effects of changes in
intergovernmental grants, it is essential to distinguish between changes that
affect the grants received by only one state or changes that affect the entire
system of all states. A policy reform like PRWORA, for example, altered the
form of grants for all states simultaneously, not just for one small state in
isolation. The formal analysis of the two cases differs in that a policy change
affecting only one small state would have only a small effect on the equilibrium
of the entire system of states, whereas this is not true for a system-wide reform.
Since we are primarily interested in the latter, the following discussion focuses
on the case where grant policies are altered for all states simultaneously.

The simplest case to consider is one in which all states are initially iden-
tical in all respects. In this case, under any uniform system-wide program of
intergovernmental transfers, all states will choose identical cash benefits, health
benefits, and taxes, and, in equilibrium, all will contain identical numbers of
poor residents. Notationally, this means that there is no need to introduce spe-
cific subscripts to identify variables pertaining to an individual state since any
one state is representative of all.

An immediate consequence of this symmetry assumption is that a change
in system-wide grant policies will have no effect on the equilibrium population
of any state: each will have identical numbers of poor residents before a policy
change as well as after a policy change. On the other hand, the induced policy
changes of state governments certainly will affect equilibrium outcomes for rich
and poor, the magnitudes of state budgets, and other endogenous variables in
the system. Formally, however, the comparative-static analysis of a change in
grant policy on state benefit levels (b, c) is no different from that for the case
where poor households are completely immobile by virtue of the fact that no
state faces a migration response to its own policy changes because all other
states are adjusting their policies simultaneously and in an identical fashion.
For this reason, the comparative-statics results of Propositions 3 and 4, and
their corollaries, apply exactly in the present case.11

10Recall from Section 2 that b is interpreted as the value of cash transfers to the poor, net
of any taxes that they may pay. Thus, in practice, a negative value of b would correspond
to a situation where taxes paid by the poor (on their earnings, consumption, property, etc.)
exceed cash benefits financed from own-source revenues by the state.

11These conclusions will seem familiar to those who have studied the comparative-statics
of “closed” and “open” cities (see, e.g., Wheaton (1974), Fujita (1989), where this distinction
is spelled out in detail. In brief, a “closed” city – often, the case of interest when studying
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The extension of Propositions 2–4 to the case where poor households are
mobile is only exact in the case where states are identical. In practice, of
course, this is not true, and there will be some variations among states in policy
responses, in the equilibrium distribution of poor households among states, and
in other respects. A thorough analysis of the case of asymmetric jurisdictions
would necessitate a specification that identifies the way(s) in which states differ,
and the type and magnitude of the asymmetries would dictate the extent to
which the results of Propositions 2–4 would need to be amended. Since those
are qualitative results, we know that they continue to hold if the asymmetries
among states are “small”.

In summary, allowing for the free mobility of poor households does not fun-
damentally alter the incentives for states to substitute between cash transfers
(or taxes) and in-kind health benefits when the Federal government changes
the structure of intergovernmental transfers. In particular, the elimination of
matching grants for cash transfers associated with PRWORA would still be pre-
dicted to lead to a shift toward more generous and costly health-care benefits
and a reduction in cash transfers.

5 Conclusion

The preceding sections have presented a model in which state governments pro-
vide two forms of transfers toward the poor, corresponding, in US practice,
to AFDC/TANF and Medicaid. In this model, these two programs, both tar-
geted at the poor, perform distinct functions: cash transfers raise the welfare
of the poor by increasing their incomes, while in-kind benefits for health care
raise their welfare but also create differential incentives for beneficiaries to al-
ter their consumption in the direction of higher levels of medical and health
services. Grant support from the Federal government affects the cost to state
governments, and ultimately to their taxpayers, of providing these benefits. In
particular, matching grants lower the relative price of state government spending
on these programs.

The analysis highlights the fact that changes in the level of matching grant
support for either of these programs affects the generosity of benefits for both.
The major welfare reform of 1996, PRWORA, eliminated matching subsidies for
cash transfers (AFDC/TANF) while preserving existing high rates of matching
subsidies for Medicaid, raising the relative price of cash compared to Medicaid
expenditures by a minimum of 100% and, for some states, by a factor of 5.

an entire system of symmetric cities – is one with a fixed population, whereas an “open” city
is one where the level of utility available to residents is determined externally to the city. In
the former case, utility is endogenous with population fixed, whereas in the latter case, utility
is exogenous while population varies endogenously. A change in the fiscal transfers offered to
all states in a system of identical states gives rise to changes in the equilibrium level of utility
(or, in our case, expected utility) for the poor with no change in the equilibrium allocation
of the poor among states; the equilibrium utility level of the rich households will also change.
By virtue of our assumptions of quasi-linear preferences, changes in equilibrium utility levels
affect only private consumption, not the policy variables that are the focus of our analysis.
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The model predicts not only that such a reform would reduce the level of cash
welfare benefits, but that it would give rise to cross-program substitution that
would increase the level of health benefits. These results are established first
within the setting of a model where poor households are completely immobile,
but they extend with no essential changes to the case where they are freely
mobile among the states.

The analysis depends on a number of simplifying assumptions, including as-
sumptions that limit the magnitude of income effects in the preference structures
of poor and rich households, thus emphasizing substitution and relative-price
effects. In practice, income effects, as well as other simplifications in the model,
would affect the quantitative magnitudes of behavioral responses. However, with
specfic reference to US experience before and after PRWORA, it is noteworthy
that the average Federal share in the financing for both cash (AFDC/TANF)
and in-kind (Medicaid) transfers has remained approximately constant, while
changes in matching rates have caused very large changes in the relative levels
of marginal Federal support for these programs. In this instance, at least, it is
to be expected that relative price and substitution effects would swamp income
effects, which would be of second-order importance.

The continued rapid growth of Medicaid relative to TANF benefits and ex-
penditures raises serious policy issues, both from the viewpoint of anti-poverty
policy and from the viewpoint of overall fiscal policy. What balance should be
struck between cash and in-kind benefits in anti-poverty policy? Should state-
supported cash benefits dwindle to some comparatively negligible magnitude
or perhaps disappear entirely? What portion of state government spending
should be directed toward health care for the poor? Should state governments
be relieved entirely from responsibility for anti-poverty policy or for health care,
with one or perhaps both of these functions shifted entirely to the Federal level?
More modestly, should Federal support for states be shifted back toward more
balanced matching-grant support for both cash and in-kind transfers, perhaps
at some uniform but intermediate level across programs? Or, in the interest of
more fundamental reform, should the continued high level of Federal matching
support for Medicaid be replaced by lump-sum grants with no Federal match
at all?

A thorough empirical analysis of state government response to changes in the
structure of Federal grant support would provide an improved basis for the eval-
uation of these or other types of major reforms. Our analysis has provided a the-
oretical foundation that demonstrates the importance of taking cross-program
substitution into account when estimating the impact of policy reforms, such as
PRWORA, that alter the structure of intergovernmental fiscal relations. The
analysis provides a strong theoretical presumption that the impacts of such re-
forms are not limited only to the programs to which they are directly addressed:
their effects may spill over to other areas of recipient-government policymaking.
The recent experience of US welfare reform affords an excellent opportunity for
empirical research to help determine the magnitude of such policy interactions.
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Appendix

This Appendix presents some details of the comparative statics analysis sum-
marized in Section 3.

Comparative Statics Analysis of Poor Households

To save space, recall that there are two distinct types of poor households,
the healthy and the sick. The former spend their entire incomes on the all-
purpose commodity; an increase in benefits obviously raises their welfare and
their consumption of this good. The sick poor households solve the problem

max<xP ,m> uP (xP , h̄− `+m)

subject to (1). This is a standard consumer choice problem in which changes
in b result in one-for-one changes in income and where changes in c change the
relative price of good m. Proposition 1 follows immediately.

Equilibrium State Policy Choices

State policies (b, c) are chosen so as to solve problem (P) in the text. The
first-order conditions are

∂UR/∂EUP

∂UR/∂xR

(
π
∂VP

∂y
+ (1− π)

∂WP

∂y

)
− (1− µb)N̄

+
∂m

∂y

(
∂UR/∂h

∂UR/∂xR
− (1− µm)N̄π(1− c)pm

)
= 0.

and

∂UR/∂EUP

∂UR/∂XR
(π
∂VP

∂y
)− (1−µm)N̄π +

∂m

∂y

(
∂UR/∂h

∂UR/∂xR
− (1− µm)N̄π(1− c)pm

)

=
s

m

(
∂UR/∂h

∂UR/∂xR
− (1− µm)N̄π(1− c)pm

)
where s < 0 is the Slutsky substitution term for the own-price derivative of
demand for health care. Under assumption (A), ∂m/∂y = 0 so that the last
terms on the left-hand side of both conditions vanish, while the marginal utility
of income for the poor (both healthy and sick) is just one, yielding (5) and (6)
in the text, from which Proposition 2 follows.

Combining the above two equations yields

(1− µb)N̄ −
∂UR/∂EUP

∂UR/∂xR

(
(1− π)

∂WP

∂y

)

=
s

m

(
∂UR/∂h

∂UR/∂xR
− (1− µm)N̄π(1− c)pm

)
+ (1− µm)N̄π.
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The Effect of Federal Grants on State Policies

We specialize the analysis henceforth by imposing assumptions (A)–(D).
In particular, (D) implies that MRSh ≡ ψ′(h), so that (7) can be used to
solve implicitly for c in terms of the grant parameters (µb, µm).12 Writing this
condition as

Γ(c, µb, µm) ≡ εm
cpm

[
ψ′(h(cpm))− (1− µm)N̄π(1− c)pm

]
− π(µm − µb)N̄ = 0,

note that
∂Γ
∂c

= −εm
c

(
ψ′′s+ (1− µm)N̄π

)
> 0

∂Γ
∂µb

= πN̄ > 0

∂Γ
∂µm

=
εm
cpm

N̄π(1− c)pm − πN̄ < 0.

By the implicit function theorem,

∂c

∂µi
= −∂Γ/∂µi

∂Γ/∂c

for i = b,m, establishing the right-hand side terms in Proposition 3.
Next, using the fact (just established) that c is implicitly determined as a

function of (µb, µm), note that (5) can be written as

Λ(b, c[µb, µm], µb, µm) ≡ φ′(EUP [b, c[µb, µm])− (1− µb)N̄ = 0

with partial derivatives
∂Λ
∂b

= φ′′ < 0

(since ∂EUP /∂b = 1, by (A))

∂Λ
∂µb

= φ′′
∂EUP

∂c

∂c

∂µb
+ N̄ > 0

and
∂Λ
∂µm

= φ′′
∂EUP

∂c

∂c

∂µm
< 0.

By the implicit function theorem,

∂b

∂µi
= −∂Λ/∂µi

∂Λ/∂b

for i = b,m, establishing the left-hand side terms in Proposition 3.
12Note that the policy variable b does not enter this condition, permitting the analysis to

proceed recursively, focusing first on comparative statics with respect to c alone.
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The impacts of changes in grant policy on total state welfare spending N̄b are
easily ascertained once the signs of ∂b/∂µi are determined since N̄ is a constant.
To see what happens to M , total state spending on health care benefits, consider
first how changes in the policy parameter c affects expenditures:

∂M

∂c
= πN̄pm ((1− c)spm −m) < 0.

Combining this result with the comparative-statics results from Proposition 3
yields

∂M

∂c

∂c

∂µb
< 0;

the impact of µm on M is determined similarly.
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