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A B S T R A C T

In 1996 the Aid to Families with Dependent Children program was replaced
with the Temporary Assistance for Needy Families (TANF) program. This
paper considers the effects of two specific components of TANF, time limits
and work requirements, on employment, marriage, and welfare participa-
tion. I use a discrete-choice dynamic programming model and obtain param-
eter estimates using data from the Panel Study of Income Dynamics. Policy
simulations show that a five-year lifetime time limit results in a 60 percent
reduction in welfare use and that a substantial part of this reduction occurs
because recipients are forward-looking.

I. Introduction

On August 22, 1996, President Clinton signed legislation that
replaced the Aid to Families with Dependent Children (AFDC) program with the
Temporary Assistance for Needy Families (TANF) program.1 AFDC was introduced
in the Social Security Act of 1935 and grew to become the heart of the welfare sys-
tem in the United States. It was a means-tested entitlement program that provided
cash assistance to single-parent families. Because the size of the cash grant increased
with the number of children, decreased with income, and was primarily available for
single-parent households, there was a great deal of concern that it created incentives
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1. Although the AFDC program has been replaced by the TANF program, I will refer to AFDC frequently
in the paper since that was the relevant program over the time period of the data. In addition, except for these
first paragraphs, I refer to the AFDC program in the present tense.
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for out-of-wedlock childbearing and divorce and disincentives for employment and
self-sufficiency.2

The broad Federal guidelines of TANF and the specific policies implemented by
the states address a number of concerns raised by critics of the AFDC program. For
example, there is an increased emphasis on moving recipients into jobs; states may
implement a “family cap” under which benefits do not increase if a recipient has
additional children while receiving TANF; and many states have made it easier for
two-parent families to receive assistance. While these represent important policy
changes in their own right, the centerpiece of the TANF program is a 60-month
time limit on Federal cash benefits. As with other aspects of TANF, states have
some flexibility regarding time limits and may either implement a shorter time
limit or extend the time limit if the additional benefits come from state (rather than
Federal) funds.

The shift from a lifetime entitlement to time-limited benefits is a significant change
in policy and one with unknown effects. Cross state variation in benefit levels and job
training programs has made it possible to learn how these parameters affect welfare
participation, but time limits were, outside of some state waiver programs, untested at
the time TANF was enacted. The purpose of this paper is to investigate the effect of
time limits on welfare participation and other behavior.

In the absence of any behavioral change, it is relatively straightforward to deter-
mine how many recipients will be affected by a time limit. In this case, the affected
recipients are those who, in the absence of the time limit, accumulate more than 60
months of AFDC receipt over their lifetimes. Duncan, Harris, and Boisjoly (1997) use
data from the Panel Study of Income Dynamics (PSID) to construct lifetime measures
of AFDC receipt and find that approximately 40 percent of recipients will be affected
by the 60-month time limit.

Understanding the consequences of time limits is more difficult once we allow for
behavioral effects. If recipients are forward-looking, they may alter their behavior
prior to reaching the time limit. For example, in the presence of a time limit, a woman
who is deciding whether to participate in AFDC or accept a job offer that makes her
ineligible must weigh the potentially higher current period utility derived from receiv-
ing AFDC against the fact that she will be spending some of her eligibility for future
AFDC participation. Consequently, the effect of a time limit is likely to be larger if
we allow for a behavioral response to the policy change.

A number of studies (for example, Moffitt 1983; Miller and Sanders 1997; Keane
and Moffitt 1998; Grogger and Michalopoulos 1999; and Keane and Wolpin 2000)
model the decision to participate in AFDC. Of these, Miller and Sanders (1997);
Grogger and Michalopoulos (1999); and Keane and Wolpin (2000) allow for forward-
looking behavior. Miller and Sanders (1997) focus on human capital accumulation as
an explanation for nonparticipation by eligible women rather than on welfare reform.
Keane and Wolpin (2000) examine the effect of the parameters of the AFDC program
on a number of outcomes for a subset of states, but they do not consider time limits or
other TANF-like reforms. Grogger and Michalopoulos (1999) focus specifically on

2. An excellent survey of the welfare literature can be found in Moffitt (1992). Bane and Ellwood (1994)
provide an overview of the recent history of the AFDC program and the issues underlying recent reform
efforts.
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time limits and other pre-TANF policy changes in Florida. They find that even before
any woman has reached the time limit welfare utilization falls by 19 percent. Although
the present paper and the paper by Grogger and Michalopoulos (1999) focus on the
same question, the econometric strategies are quite different. They test the reduced-
form implications of their economic model while this paper estimates the parameters
of the economic model directly.

The decision to participate in welfare each period is modeled jointly with the
decisions to work or marry using a discrete-choice dynamic programming model
where women are assumed to maximize their expected, discounted lifetime utility.
Uncertainty exists because future wages, utility, and marriage offers are unknown.
The framework is structural in the sense that the empirical analysis is closely tied
to the economic problem (potential) recipients are assumed to solve, and, conse-
quently, the parameter estimates have a behavioral interpretation. Maximum likeli-
hood and data from the Panel Study of Income Dynamics (PSID) are used to
estimate the parameters of the econometric model. An advantage of the structural
approach is that one may use the parameter estimates to conduct counterfactual pol-
icy simulations even though the policies under consideration may not be observed
in the data.3

Four different policies are simulated. The first, a 10 percent reduction in the ben-
efit reduction rate, provides a comparison point to the previous literature. The other
three approximate important aspects of the TANF program. These include a five-year
time limit after which benefit end (“benefit termination” time limit); a two-year time
limit after which nonexempt recipients must work (“work trigger” time limit); and
the combination of the two time limits. Reforms 2 and 3 highlight specific aspects
of the TANF program, and the last policy approximates the core structural reforms
of TANF.

The reforms are compared across a number of dimensions including their effect on
welfare utilization, the choices made by former recipients, their ability to divert recip-
ients from welfare altogether, and the degree to which reductions occur because recip-
ients “bank” their time for use at a later date. The simulations show that a five-year
time limit is associated with a reduction in welfare utilization of about 60 percent.
Nineteen percent of this reduction is due to changes in behavior rather than simple
“mechanical” reductions.

II. Economic Model and Econometric Specification

In the economic model each woman makes decisions regarding her
marital status, whether she works, and whether she receives AFDC. In a given period
she may have as few as two choices or as many as six. The six possible choices are
summarized in Table 1. The specific number of choices depends on her particular cir-
cumstances in the following ways. She may always choose to be single, not work, and
not receive AFDC (Choice 1) or to be single, work, and not receive AFDC (Choice 3).

3. Structural models are commonly used to conduct counterfactual policy experiments. See, for example,
Moffitt (1983); Keane and Moffitt (1998); Keane and Wolpin (1997); or Stinebrickner (2001).
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If she has at least one child younger than 18 years old, she also may choose to be sin-
gle, not work, and receive AFDC (Choice 5). If her wage offer is low enough that she
is income-eligible, she may choose to be single, work, and receive AFDC (Choice 6).
In addition, as discussed below, the model allows for the possibility that marriage is
an option in some periods. In the periods when marriage is an option, she may choose
to be married, not work, and not receive AFDC (Choice 2) or to be married, work, and
not receive AFDC (Choice 4).

The model does not allow married women to receive welfare. Under the AFDC-
Unemployed Parent (AFDC-UP) program, married couples are eligible to receive
cash assistance, but the AFDC-UP program has stricter eligibility requirements and
smaller enrollments than the basic AFDC program. For these reasons, and because it
has not been a significant focus of the welfare reform debate, this aspect of AFDC is
not modeled.4

A. The Optimization Problem

Each woman is assumed to choose one of the available choices each period in order
to maximize her expected, discounted lifetime utility. Let Jt to be the set of choices
available at time t. Where necessary, J0,t denotes the subset of choices when marriage
is not an option, and J1,t denotes the set of choices when marriage is an option. Let
dj (t) = 1 if choice j is chosen at time t and dj (t) = 0 otherwise; and let d (t) represent
dj (t) stacked over j. The utility maximization problem is
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where Uj(t) is the per-period utility function, β is the discount factor, and E denotes
expectations as of the beginning of the decision-making horizon.

4. AFDC-UP provides benefits to two-parent families where at least one parent has a history of attachment
to the labor force and is currently unemployed. In 1985, the regular AFDC program had about 10.9 million
recipients compared to only 1.13 million for AFDC-UP (Moffitt 1992). See also Hoynes (1996).
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Table 1
Choices

Choice Marital Status Employment Status AFDC Status

1 Single Not working Not participating
2 Married Not working Not participating
3 Single Working Not participating
4 Married Working Not participating
5 Single Not working Participating
6 Single Working Participating



B. Specification of Utility

The utility of choice j is assumed to be additive in the pecuniary and nonpecuniary
value of the choice:

( ) ( ) ( ) ( ( ))lnU t q t c t2 j j j= + a

where qj(t) denotes the nonpecuniary value, cj (t) denotes consumption, and the
parameter α weights the effect of consumption relative to leisure.

The nonpecuniary value of the choice captures a number of things including the
value of leisure, the disutility of working, and the “stigma” of AFDC participation.
Each of these may depend on the woman’s demographic characteristics to reflect,
for example, the role of education in the formation of stigma or the role of children
in the disutility of work. They may also depend on the woman’s tenure on AFDC,
in a marriage, or in an employment spell. For example, stigma may lessen with
exposure to the AFDC program; a couple may accumulate marriage-specific capital
over the course of their marriage; and preferences for work may evolve through
habit formation.

For these reasons, nonpecuniary utility is assumed to depend on the woman’s
exogenous characteristics and on tenure variables that evolve endogenously. The spe-
cific form of nonpecuniary utility for choice j is

( ) ( ) ( ) ( ) ( )q t X t S t t3 1j j j j j j= + - +d w f

where δj and ςj are vectors of parameters for choice j, Xj (t) is a choice-specific vector
of exogenous observed characteristics, Sj (t − 1) is a choice-specific vector of endoge-
nous “state variables” as of the beginning of period t, and ej (t) is a stochastic shock
to the nonpecuniary value of choice j at time t.

The vector Xj(t) includes those variables discussed above that affect the nonpecu-
niary value of each choice and are assumed to be exogenous. In the empirical imple-
mentation, Xj(t) includes age, education, and indicator equal to one if the woman is
black and (for one specification) the number of children younger than 18 years of age.
It is assumed that the path of each of these variables is known from the beginning
of the decision-making horizon and is not influenced by work, marriage, or welfare
participation decisions.

Of these variables, the number of children plays a key role in the model because the
presence of children determines eligibility for AFDC, the number of children deter-
mines the size of the AFDC benefit, and both the presence and number of children are
endogenous to work and marriage decisions. Unfortunately, for reasons to be discussed
below, modeling fertility decisions jointly with the other decisions increases the com-
putational burden of estimation to such a degree that it is not possible to estimate the
parameters of the more general model. Consequently, it is assumed that each woman
knows her childbearing profile at the beginning of the problem.5
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A probit model (estimated outside the structural model) is used to simulate one path of births in each
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during this period. Finally, it is assumed that women do not have children after age 40.



The state variables Sj(t) include the number of years of lifetime AFDC recipient,
the number of years in the current employment spell, and the number of years of
the current marriage, but only a subset of these variables is relevant for each of the
choices. Specifically, employment tenure is only allowed to affect the utility of con-
tinuing to work; AFDC tenure is only allowed to affect utility in the choices involv-
ing welfare participation; and marriage tenure is only allowed to affect utility when
married. Unlike the elements of Xj(t), these variables evolve endogenously, and their
paths are not known at the outset of the optimization problem. The laws of motion for
the three tenure variables are given by

( ) ( ) ( ) ( ) ( ),S t S t d t d t4 1a a
5 6= - + +

( ) ( ) ( ) ( ) ( ) ,S t d t d t d t S t and1 1e e
3 4 6 $= + + - +_ _i i

( ) ( ) ( ) ( )S t d t d t S t 1 1m m
2 4 $= + - +_ _i i

where t > 1, Sa(t) denotes AFDC tenure at time t, Se(t) denotes employment tenure,
and Sm(t) denotes marriage tenure. The initial values for the state variables are all
assumed to be zero: Sk (0) = 0 for k = a, e, m.

In the empirical implementation, it is assumed that there is no marginal effect of
AFDC tenure after six years and no marginal effect of marriage and employment
tenure after four years. This assumption is made in order to reduce the time required
to estimate the model and does not imply that, for example, women are limited to only
six or fewer years of AFDC receipt.

To this point, the discussion of utility has focused on the nonpecuniary utility of the
choices. The other component of utility is consumption. The consumption good is a
composite commodity with a price of one. Because there is no saving, consumption
in each period is equal to that period’s income and comes directly from the budget
constraint.

C. Specification of Income

There are three sources of income in the model. First, a woman receives income when
she works. Labor income for women who work and do not receive AFDC is assumed
to be 1900 : w where w is the hourly wage offer. For women who work and receive
AFDC, labor income is assumed to be 500 : w.

Observed wages are used for working women. For women who do not work, the
equation governing wage offers is assumed to be

( ) ( ) ( )ln w X t t5 w w w= +c h

where Xw(t) is a vector of observed characteristics that includes age, years of educa-
tion, an indicator equal to one if the woman is black, an indicator equal to one if the
woman resides in the south, the number of years of work experience, and the number
of years of lifetime AFDC receipt.

For a married woman, husband’s labor income is the second source of income for
the household. Husbands of married women are assumed to work full-time, full-year,
and annual labor income is assumed to be 2000 . whw. The husband’s hourly wage,
whw, depends on the woman’s characteristics to capture the notion of marital match-
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ing without introducing husband’s characteristics directly into the model. For women
who are not married, a potential husband’s hourly wage is given by

( ) ( ) ( )ln w X t t6 hw h hw hw= +c h

where Xhw(t) is a vector of observed characteristics that includes the woman’s years
of education, an indicator equal to one if she is black, an indicator equal to one if she
resides in the south, a measure of potential work experience, this measure squared,
and the number of years of lifetime AFDC receipt. The measure of potential work
experience is the number of years since the woman left school. Under the assumption
that men work full-time, full-year, this variable approximates the potential work
experience of a male of her cohort.

Once family income is known, one must also consider how it is shared among fam-
ily members. An equivalency scale that counts children as one-half adults is used
to determine the number of “adult equivalents” in the family (Deaton 1997). The
number of adult equivalents (AE) is computed as

( ) . * ( )AE kids m7 1 0 5 1 1t t= + + =

where kidst is the number of children present at time t and 1(mt = 1) is an indicator
function equal to 1 if the woman is married at time t and zero otherwise. The woman’s
share of income is computed as ρt = [AE]−1. For example, a single woman with two
children receives one-half of family income, and a married woman with these same
two children receives one-third.

The final source of income is the AFDC benefit. The AFDC benefit formula is
characterized by an income guarantee (G) and a benefit reduction rate (r) that sets
the rate at which benefits are reduced as a recipient earns income. Statutorily, the
guarantee varies over time, across states, and by family size while the benefit reduc-
tion rate only varies over time. However, to account for certain state-specific exemp-
tions and deductions that I do not consider directly, the empirical implementation
uses “effective” guarantees and benefit reduction rates. The effective guarantee
varies over time, across states, and by family size while the effective benefit reduc-
tion rate varies across states and over time. Under the assumption that working
AFDC recipients work 500 hours per year, the annual AFDC benefit for which a fam-
ily is eligible is given by

( ) ( ( ), , ) ( ( ), ) ( ( ))B X t kids w G X t kids r X t w8 500a
t

a
t

a $ $= -

where Xa (t) is a vector of year and state of residence, kidst is the number of children
at time t, G(Xa (t), kidst) is the annual AFDC guarantee, and r (Xa(t)) is the benefit
reduction rate. If the wage offer is large enough that the calculated benefit is negative,
the family fails the income test and is not eligible for AFDC.

Given these sources of income, the income available for each choice is

( ) ( ) ,Y t9 11 =

( ) ,Y t w2000t
hw

2 $= t 7 A

( ) ,Y t w1900t3 $= t 6 @
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( ) ,Y t w w1900 2000t
hw

4 $ $= +t 7 A
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( ) ( ( ), , ) .Y t w B X t kids w500t
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Under the assumption that there is no saving or dissaving, the per-period budget
constraint is

1
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D. Marriage Offers

When making her decision, each woman knows whether marriage is an option in the
current period, but, depending on her choice, she may be uncertain about whether she
will have an offer in the next period. If marriage is an option at time t and she chooses
to be married, then marriage is assumed to be an option at time t + 1. If, on the other
hand, she either does not have a marriage offer at time t or she has an offer and does
not accept it, then the probability of receiving a marriage offer at t + 1 is Φ (Xm(t + 1) $ γm)
where Φ denotes the normal distribution function, Xm (t + 1) is a vector of individual
characteristics (age, education, race, and the number of years of AFDC receipt), and
γm is a vector of unknown characteristics. In general, the probability of a marriage
offer at time t depends on the value of the state variables at time t − 1 and the woman’s
observed characteristics at time t and is denoted π(S(t − 1), Xm(t)).

E. The Dynamic Programming Problem

The lifetime utility maximization problem can be written in terms of value func-
tions that give the value of occupying each state with a particular set of the endoge-
nous variables S(t − 1). The value of making choice j at time t with the state
variables S(t − 1) is

(11) Vj(t, S(t – )) = Uj (t) + βZj (t + 1,S (t) | S (t – 1), dj(t) = 1)

where
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π = π(S(t), Xm(t + 1)), F(ε) is the joint distribution of the ε’s, G(ηw) is the distribution
function for the woman’s wage disturbance, H(ηhw) is the distribution function for the
husband’s wage disturbance, J1,t is the set of choices at time t given that a marriage
offer is received, and J0,t is the set of choices given that a marriage offer is not
received. Note that the integral over the ε’s is multidimensional.
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The form of Equation 12 underscores the sources of uncertainty in the model.
When she makes her current period decision, each woman is assumed to know the
current period value of each of the stochastic terms, but there is uncertainty over
future values of her income, her husband’s income, the stochastic shocks to utility,
and, if she chooses to be single this period, the availability of a marriage offer in the
next period.

The dynamic programming problem is solved backward recursively. Let T be the
last period in the decision-making problem. At this point, there is no future, and the
individual can form a decision rule for this time period conditional on any value of
the state variables. Given this solution, she can solve the problem at time T-1
because she can now compute the expected value of the last period’s best choice
given that she knows the parameters of the distributions governing stochastic
shocks. Repeating this procedure, it is possible to solve the model for each previous
period. This solution is required in order to form the choice probabilities for the
likelihood function.6

Estimating this model is computationally challenging because the solution requires
knowledge of the value of each choice for each possible combination of the endoge-
nous state variables (AFDC tenure, employment tenure, and marriage tenure) at each
point in time. This feature of the model makes inclusion of fertility as an endogenous
choice extremely difficult. Including fertility as a choice variable doubles the number
of choices, but, more importantly, it dramatically increases the size of the state space.
For the non-AFDC choices, it may be sufficient to use a state variable such as the
number of children ever born (van der Klaauw 1996). Unfortunately, in order to prop-
erly account for future AFDC receipt, the entire age distribution of children younger
than 18 years old must be considered. Knowing that a woman has two children is not
sufficient to capture the value of AFDC because her future eligibility depends on
the specific ages of the two children. Making the age distribution of children a state
variable is not feasible.

F. The Likelihood Function

The parameters of the model are estimated using the technique of maximum likeli-
hood. In order to form the likelihood contributions, distributional assumptions
about εj(t), ηw(t), and ηhw(t) must be made. The εj(t)’s are assumed to have an i.i.d.
extreme value distribution with mean zero and variance τ2 π2/6 where τ is a param-
eter to be estimated. The ln wage disturbances are assumed to be normally distrib-
uted with mean zero and variances of σw

2 and σhw
2 for the women and their husbands,

respectively.
Under the extreme value assumption and conditional on particular values for

wages, the inner (multidimensional) integral in Equation 12 has a closed form
solution:

6. In the empirical implementation, I assume that each woman makes decisions for ten years beyond the
point where she is last observed in the data and that she remains in this last state until age 55. For the women
who are old enough that they turn 55 before this ten year period ends, age 55 is the terminal age.
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where ( , ( )) ( , ( )) ( )V t S t V t S t t1 1 1j j j+ = + - +f , m equals zero or one depending on
whether a marriage offer has been received, and ξ is Euler’s constant. Denoting
this closed-form solution by Rm,j (t + 1, S(t)) and defining p = p(S(t), Xm(t + 1)), the
function Zj(t+1,S(t)) can be written as
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The closed form solution for the inner integral must be integrated over the distri-

butions of the wage disturbances. This integration is accomplished numerically using
Gauss-Hermite quadrature with five points (see Judd 1998).

A second consequence of the extreme value assumption is that, conditional on par-
ticular values for wages and the presence (m = 1) or not (m = 0) of a marriage offer,
the choice probabilities have a closed-form, multinomial logit solution:
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where ( , ( ))V t S t 1j - is defined above.7 In some cases the particular value of the wage
offer is not observed by the econometrician. For example, wages are not observed for
women who do not work, and husband’s wages are not observed for single women.
In these cases, the choice probability must be integrated over the appropriate wage
distribution(s). This integration is also implemented numerically using five point
Gauss-Hermite quadrature.

The likelihood contribution for each of the choices is the probability of the
observed choice multiplied by the appropriate wage densities when wages are
observed or integrated over the wage densities when wages are not observed. Because
the econometrician does not observe whether a marriage offer is received, the likeli-
hood contribution also incorporates the probability of receiving a marriage offer. As
an example, consider the probability that a woman (single in period t−1) chooses to
be single, not work, and receive AFDC in period t. This likelihood contribution is
given by

( ) ( ( ) ) ( ) ( ) ( )
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An individual’s likelihood contribution is the product over the years she is in the
sample of each year’s contribution, and the sample likelihood is the product of each
individual’s contribution. The likelihood function for the full sample is
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where θ is the vector of parameters to be estimated and Litj (θ) is the person, year,
choice specific likelihood contribution. The Berndt, Hall, Hall, and Hausman (1974)
technique is used to estimate the standard errors of the parameters.

III. Data

The main data source used in this paper is the Panel Study of
Income Dynamics (PSID). The PSID began in 1968 with a sample of 4,802 fami-
lies. These families have been interviewed annually since the study began, and the
data set contains information on more than 38,000 individuals. One of the advan-
tages of the PSID is that the children of sample members are sample members
themselves and are followed as they age. A woman enters my sample when she fin-
ishes school or establishes her own household (whichever is earlier), and she
leaves the sample either when she leaves the PSID through attrition or in 1992 (the
last year of data used in this analysis). Because of the way information is collected
in the PSID, all marriage spells are observed. However, a minor child who lives at
home and receives AFDC is not asked about her AFDC participation. Because a
small percentage of women report receiving AFDC in their first year in the sample
(approximately 3 percent), the problem of unobserved receipt is likely to be small,
and it is assumed that women do not receive AFDC prior to entering the sample.
Additionally, rather than attempting to account for summer employment or after-
school jobs, employment prior to entering the sample is disregarded. The justifica-
tion for this assumption is that the types of jobs held while attending school tend
to be different than the full-time work envisioned within the model. After select-
ing eligible women and rejecting women who are missing important information,
data are available on 24,563 person-years for 1,530 women for an average of about
16 years per person.

Descriptive statistics for the sample are reported in Table 2. The average woman is
about 27 years old, has slightly more than a high school education and 1.26 children.
Given that she works (hours > 1000), she works about 1,823 hours per year and earns
about $6.85 per hour.8 Married women on average have husbands who work about
2,000 hours per year and earn about $10.44 per hour.

A family is assumed to receive AFDC if it reports annual AFDC benefits of at least
$100. A woman is assumed to participate in the labor force if she reports at least 1000
hours of work in the year (100 hours if she is also receiving AFDC). The second part
of Table 2 describes the percentage of time spent in each state. Women choose to be
single, not participate in the labor force, and not participate in the AFDC program
about 13 percent of the time. They choose to participate in the AFDC program about
9 percent of the time. Most of the time spent participating in the AFDC program is

8. All nominal amounts have been converted to real using the CPI with 1981–82 as the base.
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spent out of the labor force since women only choose AFDC and employment about
3 percent of the time. The single and working state is chosen 29 percent of the time.
Finally, women choose married states almost half of the time.

Beyond simple tabulations of the fraction of time each choice is chosen, it is also
helpful to know something about the dynamics of participation. Table 3 shows the
number of women who experience different numbers of spells of welfare receipt, mar-
riage, and employment. As one would expect, most women do not participate in
AFDC. In the sample, 1,167 women out of 1,530 do not participate in AFDC. This
compares to 349 women who do not marry during the sample period and only 109 who
do not work. The table also shows that a number of women experience multiple spells
of AFDC (as well as multiple marriages and multiple employment spells). Just over 41
percent of women who participate in AFDC do so in more than one spell of participa-
tion. There is an even higher level of dynamics for employment spells in two senses:
more women experience multiple employment spells than experience marriage or wel-
fare spells, and these women experience a larger number of transitions (spells).

In addition to the PSID data, information about AFDC benefit levels is required
because the model assumes that women know the amount of AFDC they would
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Table 2
Descriptive Statistics

Variable Mean Standard Deviation Minimum Maximum

Age 27.37 6.12 16.00 50.00
Education 12.75 1.83 8.00 17.00
Number children < 18 1.26 1.15 0.00 6.00
Black 0.45 0.50 0.00 1.00
Hours of work 1,823.67 481.25 100.00 4,000.00
Hourly wage 6.85 3.77 0.50 34.55
Husband’s hours 2,014.68 822.58 0.00 4,000.00
Husband’s wage 10.44 5.29 0.63 44.46
Choice

Single, not working, 0.132 — — —
no AFDC

Married, not working, 0.206 — — —
no AFDC

Single, working, no 0.298 — — —
AFDC

Married, working, no 0.282 — — —
AFDC

Single, not working, 0.057 — — —
AFDC

Single, working, 
AFDC 0.028 — — —

Notes: The sample consists of 24,563 person-years for 1,530 women. Education is the number of years of
school and is capped at 17 for graduate school. “Hours of Work” includes only women who worked. “Husband’s
Hours” includes all married women. The minimum is zero because some husbands are unemployed.



receive if they choose to participate in the program. Given the specification of the
AFDC benefit formula, the program is characterized by the guarantee and the benefit
reduction rate. For the time period 1967 to the present, one could collect such data
for each state for each year. However, the model requires AFDC benefits for
future time periods for which data do not exist. In order to project benefits into
the future, forecasting equations are estimated.

This estimation uses data collected by Fraker, Moffitt, and Wolf (1985) and
McKinnish, Sanders, and Smith (1999). In each of these papers, the researchers used
administrative data to estimate “effective” guarantees and benefit reduction rates for
the period 1967–91. To forecast benefits, I estimate a separate AR(1) model in first dif-
ferences for the guarantee for one adult and one child, for a second child, for a third
(or higher order) child, and for the benefit reduction rate for each state. The parame-
ters from this estimation are used to simulate 1,000 paths of benefits and benefit reduc-
tion rates for each state for the relevant future years. The AFDC benefit calculations in
the model use the observed benefits for 1968 to 1991 and the state-specific averages
(over the 1,000 benefit paths) of the simulated benefits after 1991. Each woman is
assumed to know the path of AFDC benefits for all future years. Figure 1 depicts the
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Table 3
Count of People by Number of Spells

Number of Spells AFDC Marriage Employment

0 1,167 349 109
1 213 918 624
2 100 216 446
3 46 42 245
4 4 3 67
5 2 2 17
6 0 0 3
7 0 0 0
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annual average (over states) benefit for a family of two (one adult and one child) and
the benefit reduction rate over the time period from 1967 to 2015. The figure shows the
fall in real benefits during the 1970s and 1980s. The benefit reduction rate is increas-
ing during the 1970s and 1980s and is almost constant at about 0.30. Although not
shown, benefits are computed for a second child and a third (or higher birth order)
child. Given information on the number of children, the state of residence, the year, and
the wage offer, these parameters are used to compute the family’s AFDC grant.

IV. Results

Table 4 presents the estimation results for two different models.9 The
two specifications help provide some understanding of the role children play in these
decisions. In “Model 2,” the utility of each choice depends on age, education, race,
and the number of children younger than 18 years old. “Model 1” omits the number
of children from the nonpecuniary utility function. However, in all cases the num-
ber of children is assumed to be known and determines eligibility for AFDC, the level
of benefits, and the share of family income. For each specification, the utility function
parameters are found in Panel A and other parameters are found in Panel B.

The first five rows of Panel A in Table 4 are the estimates the parameters associated
with the nonpecuniary utility of being married and working, the second five rows are
the estimates of the nonpecuniary utility of being single and working and so on. The
table entries measure the marginal impact of the observed characteristic on the utility
in the state under consideration relative to the base state (single, not working, no
AFDC). For example, the fact that the coefficient on “children” for choice 2 in
Model 2 is 0.788 means that having an additional child while married and not work-
ing increases utility by 0.788 relative to the base state of single, not working and not
participating in AFDC. Because income (consumption) is assumed to enter the model
in log form and the coefficient on log income is fixed at one, the coefficients are in
terms of log income.

Several conclusions can be drawn from Table 4. First, the estimates imply that
women are forward-looking (see Panel B). The specific point estimate of the discount
factor depends on the model specification with estimates ranging from 0.81 to 0.84.
These estimates are similar to Keane and Wolpin’s (1997) estimate of 0.78 for a
model of career choice by young men. They are important because, as discussed in
the introduction, the degree to which women are forward-looking affects the size
(and existence) of the behavioral response to the policy change: If recipients are not
forward-looking, there will be no behavioral response to a time limit.

The estimates in Panel A of Table 4 show a number of consistent results: (1) blacks
receive significantly less utility in the married choices than whites; (2) education is
positively associated with each choice except for receiving AFDC while not working;
and (3) for the model that includes the number of children in the utility function, the
nonpecuniary utility of children is highest for married women who do not work and

9. A third model that excluded all person-specific characteristics from the utility function was also esti-
mated. The results were similar to the other models.
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Table 4
Panel A: Utility Function Parameters

Estimates of the Structural Model

Model 1 Model 2

Standard Standard 
Estimate Error Estimate Error

Choice 2: Married, Not Working, No AFDC
Constant −7.727 0.481 −9.098 0.448
Age −0.010 0.008 −0.029 0.008
Education 0.172 0.034 0.189 0.034
Black −1.610 0.181 −1.730 0.188
Children — — 0.788 0.062

Choice 3: Single, Working, No AFDC
Constant −13.825 0.592 −13.379 0.585
Age 0.005 0.007 −0.004 0.006
Education 0.238 0.037 0.216 0.035
Black −0.810 0.116 −0.783 0.108
Children — — 0.246 0.040

Choice 4: Married, Working, No AFDC
Constant −13.140 0.581 −13.554 0.596
Age −0.006 0.009 −0.006 0.007
Education 0.259 0.037 0.240 0.036
Black −1.167 0.146 −1.138 0.138
Children — — 0.341 0.041

Choice 5: Single, not working, AFDC
Constant −8.568 0.635 −9.770 0.612
Age −0.141 0.017 −0.135 0.017
Education −0.083 0.040 −0.032 0.037
Black −0.295 0.188 −0.575 0.184
Children — — 0.762 0.073

Choice 6: Single, Working, AFDC
Constant −13.799 1.146 −14.553 1.099
Age −0.227 0.027 −0.210 0.027
Education 0.159 0.073 0.179 0.068
Black −0.845 0.271 −1.061 0.257
Children — — 0.763 0.103

State Variables
AFDC tenure 1.724 0.143 1.470 0.134
Marriage tenure 0.233 0.059 0.260 0.055
Work tenure 1.299 0.100 1.141 0.098



for single women who receive AFDC. This last result occurs in spite of the fact that
the effect of family size on benefits is incorporated in the model and may occur
because the value of AFDC used in the paper includes only the cash benefit and
excludes the value of food stamps and Medicaid.
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Table 4
Panel B: Wages Equations and Other Parameters

Estimates of the Structural Model

Model 1 Model 2

Standard Standard 
Estimate Error Estimate Error

Own wage equation
Constant 0.103 0.015 −0.291 0.121
Age 0.005 0.0004 0.005 0.0004
Education 0.103 0.001 0.108 0.084
Black −0.067 0.004 −0.067 0.004
South −0.153 0.004 −0.153 0.004
Work tenure 0.119 0.002 0.120 0.002
AFDC tenure −0.065 0.002 −0.067 0.002
Variance 0.469 0.001 0.469 0.001

Husband’s wage equation
Constant 1.444 0.015 1.442 0.015
Education 0.048 0.001 0.048 0.001
Black −0.186 0.005 −0.187 0.005
South −0.112 0.004 −0.111 0.004
Work tenure 0.033 0.002 0.033 0.002
Work tenure squared −0.072 0.007 −0.070 0.007
AFDC tenure −0.048 0.002 −0.048 0.003
Variance 0.486 0.001 0.486 0.001

Marriage probability
Constant −0.383 0.116 −0.291 0.121
Age −0.026 0.003 −0.027 0.003
Education 0.014 0.008 0.011 0.008
Black −0.463 0.030 −0.465 0.030
AFDC tenure −0.007 0.016 −0.013 0.016

Other variables
β 0.814 0.014 0.835 0.013
τ 2.786 0.208 2.560 0.207

Likelihood −38,251.63 −38,080.79



The coefficients on the tenure variables are all positive and statistically significant.
For AFDC, this effect ranges in magnitude from 1.47 to 1.72. The consequence of this
positive effect is that, holding all else constant, women become increasingly unlikely
to leave AFDC as they accumulate tenure on the program. There are a number of dif-
ferent interpretations of this duration effect. It may represent a woman’s changing cir-
cumstances as she learns the rules of the welfare system, or it may serve as a proxy
for changing preferences if the stigma of receiving cash assistance diminishes with
exposure to the program. There are similar though smaller effects for marriage and
employment duration.

It is well known, however, that duration dependence may also be the result of uncon-
trolled unobserved heterogeneity (for example, Heckman and Singer 1984; Blank
1989). Because the model does not control for unobserved differences across women, it
is not possible to separate these two effects. If the model were extended to allow for
unobserved preferences for work, welfare, and marriage, one would expect that some of
the persistence in choices across a person’s lifetime that is now attributed to duration
would be attributed to these unobserved preferences. Consequently, the observed dura-
tion effect would be smaller if unobserved differences were allowed and significant.

The wage equation parameters are quite consistent across the two specifications.
Education and work experience each increase wages, and being black and/or living in
the south reduces wages. The coefficients in the husband’s wage equation show the
effect of the woman’s characteristics on her (potential) husband’s wages. Again edu-
cation and experience have positive effects on wages (though experience is qua-
dratic), while being black lowers wages. Lifetime AFDC tenure reduces both own and
husband’s wages in each model.

Finally, the marriage offer parameters show that race is the most significant factor
in determining the probability of a marriage offer. For example, the model predicts
that a 20 year old white woman with a high school education and no past AFDC
receipt has a 23 percent chance of receiving a marriage offer while a black woman
with the same characteristics has an 11.4 percent chance. If this same black
woman has five years of AFDC receipt, the probability falls to 10.7 percent.

V. Model Fit

Although the likelihood values in Table 4 provide information about
how well each model performs relative to the other, they do not provide any informa-
tion about how well either of the models fits the data. To test within-sample fit, 1,000
sequences of welfare, work, and marriage choices are predicted for each woman,
and these predicted choices are compared to the actual choices. Table 5 presents the
sample proportions from the data and for each model.

This table shows that the model predicts proportions of time spent in each choice that
are similar to the actual data. However, the simulations overpredict AFDC participation;
Model 2 underpredicts the proportion of time spent married and not working; and
Model 1 underpredicts the likelihood of being single and working. To test the hypothe-
sis that the predicted proportions are the same as the observed proportions, a χ2 good-
ness of fit statistic is constructed for each model. The critical value for χ5

2 (0.95) is
11.07, and each model is rejected by the data. It is not uncommon for structural models
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such as this one to fail goodness-of-fit tests (for example, Berkovec and Stern 1991;
Keane and Wolpin 1997; Brien, Lilliard, and Stern 2001).

Even if the model had exactly predicted the aggregate proportions, it is possible
that the model could predict choices across the lifecycle very poorly. The six panels
of Figure 2 explore this issue. These figures compare observed and predicted propor-
tions (for Model 1) from age 18 to 42. With the exception of Choice 2 (married, not
working, and no AFDC), the model captures the general shape of the lifecycle pro-
files well. For this choice, the model fits the overall proportion well, but underpredicts
this choice during the early 30s and overpredicts it in the teens and late 30s.

These figures still focus on aggregate proportions rather than on individual spells.
Figures 3 through 5 present information about how well the model predicts spell
lengths. Figure 3 shows that about 40 percent of all AFDC spells in the PSID sample
last one year while about 58 percent of AFDC spells in the simulation last one year.
It also shows that the model slightly underpredicts the number of spells longer than
three years. Consequently the model is overpredicting transitions on and off the
AFDC program. The results for employment spells are similar, but the model does a
much better job of fitting the distribution of spell lengths for marriage. Some of this
difference may be the result of the uncertainty over future marriage offers that dis-
courage women who generally prefer marriage from divorcing in the face of a bad
draw of the current-period disturbances.

VI. Policy Simulations

A. Methodology

The methodology for the simulations is very simple. First, using the same AFDC rules
used to estimate the model, a baseline set of simulated choices is obtained. To imple-
ment a reform, some aspect of welfare policy is changed, and the process is repeated.
Each reform holds everything constant except the policy under consideration, and any
change in behavior is attributed to the change in policy. The results of the simulations
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Table 5
Goodness of Fit

Data Model 1 Model 2

Single, no work, no AFDC 0.132 0.134 0.136
Married, no work, no AFDC 0.206 0.206 0.191
Single, work, no AFDC 0.298 0.285 0.294
Married, work, no AFDC 0.282 0.277 0.281
Single, no work, AFDC 0.057 0.066 0.066
Single, work, AFDC 0.026 0.032 0.032

χ2-Statistic 75.29 91.02

The critical value for the χ2 statistic is 11.1.
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are found in Table 6. The simulations are conducted for both Model 1 and Model 2,
but the table includes results for only Model 1. This specification is chosen
because it fits the data better than Model 2, because of a desire to minimize the effect
of children in the model, and because the two sets of simulations are similar.

B. Decrease in the Benefit Reduction Rate

Although not part of TANF, one way to encourage welfare recipients to work is to
increase the reward for working. Because welfare benefits are reduced as earned income
increases, the net wage rate increases as the benefit reduction rate falls. A potential down-
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Table 6
Simulation Results for Model 1 (No Children in the Utility Function)

Decrease Benefit Work TANF 
Outcome Baseline BRR 10% Termination Trigger Core

Panel A: Percentage of Time Spent in Each Choice
Single, Not Working, 0.134 0.134 0.145 0.135 0.142

No AFDC
Married, Not Working, 0.206 0.206 0.216 0.213 0.217

No AFDC
Single, Working, 0.285 0.285 0.307 0.307 0.313

No AFDC
Married, Working, 0.277 0.277 0.293 0.290 0.296

No AFDC
Single, Not Working, 0.066 0.066 0.022 0.020 0.015

No AFDC
Single, Working, 0.032 0.032 0.017 0.036 0.017

AFDC

Panel B: Percentage Change from Baseline Level
Single, Not Working, — −0.13 8.18 0.43 5.82

No AFDC
Married, Not Working, — −0.09 4.94 3.10 5.27

No AFDC
Single, Working, — −0.01 7.89 7.80 9.92

No AFDC
Married, Working, — −0.06 5.67 4.74 6.87

No AFDC
Single, Not Working, — −0.03 −67.16 −70.02 −77.66

No AFDC
Single, Working, — 1.86 −46.29 13.15 −45.17

AFDC

Panel C: Other Effects
Percent Change in — 0.58 −60.39 −43.04 −67.12

AFDC Person-Years
Percentage who are — −0.76 9.24 7.97 12.00

Diverted
Percentage who — — 41.25 43.06 47.14

make Behavioral 
Change

Behavioral Change — — 31.45 13.90 21.63
as Percentage of 
Reduction

Notes: “Benefit Termination” is a five-year lifetime benefit termination time limit, and “Work Trigger” is a
two-year work trigger time limit where women with children younger than three years old are exempt.
“TANF Core” combines these time limits in one reform.
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side of this policy is that the decrease in the benefit reduction rate increases break-even
income and thus the number of women who are income-eligible (and who participate).

The results in Table 6 show that a 10 percent reduction in the benefit reduction rate
results in very small reductions in the amount of time spent in each of the choices
except for combining work and welfare which increases by about 1.86 percent. The
small size of the effect is consistent with previous work including Moffitt (1983)
who found that decreasing the benefit reduction rate by 0.10 increased participation
probabilities by 1.69 percent and Keane (1995) who found that reducing the benefit
reduction rate by 50 percent increased participation probabilities by 2.8 percent.

C. Five-year Time Limit

While many authors have studied changes in the benefit reduction rate, time limits
have not been widely studied. This omission is important because the 60-month life-
time limit on benefits is arguably the most significant component of the TANF pro-
gram. The concept of a time-limit may seem straightforward, but Moffitt and Pavetti
(1999) point out that states have implemented a number of different types of limits.
In some cases, reaching the time limit triggers a requirement to work while in others
reaching the limit results in the termination of benefits. The next reform considered,
a five-year benefit termination time limit, approximates TANF’s 60-month time limit
on Federal benefits.

Imposing a time limit on welfare receipt leads to a dramatic reduction in welfare
utilization. Table 6 shows that the time spent receiving welfare while not working falls
from 6.6 percent to 2.2 percent—a drop of about 67 percent from the baseline level.
The reduction in the time spent combining work and welfare, about 46 percent, is
smaller though still substantial. Combining the two categories, the overall reduction
in time spent on welfare is about 60 percent.

The model makes predictions about the choices made by the women who leave
AFDC, and time spent in each of the non-AFDC choices increases. The largest
effect, an 8.18 percent increase, is in the time spent being single and not working.
In the context of this model, that choice can be thought of as living with friends or
family or working part-time. There is a slightly smaller increase in the time spent
being single and working and smaller still increases in marriage.10 The relatively
small increases in marriage are, at least in part, a result of the uncertainty about
marriage offers.

This simulation predicts that about 9 percent of baseline recipients will be diverted
from the program if a time limit is implemented. The fact that recipients are
diverted from the program highlights the distinction between a time limit’s “mechan-
ical” effect as opposed to its “behavioral” effect (Ashenfelter 1983). The mechanical
effect is the reduction that occurs because anyone who previously participated for
more than five years must cut back to five or fewer years. If women are myopic, this
is the only effect a time limit will have. However, if women are forward-looking,
there is a second effect where women who participated for more years than the time

10. When choices are simulated using Model 2, the results are similar except that there is a slightly larger
increase in the time spent in the married choices. This difference occurs because children have a positive
effect on the value of marriage and all women exiting AFDC have children.



limit in the baseline cut back to fewer years than the time limit or where women
who do not reach the time limit in the baseline simulation nonetheless reduce their
utilization. This phenomenon is frequently referred to as “banking” or “hoarding”
time (Moffitt and Pavetti 1999).

More than 40 percent of baseline recipients respond behaviorally in the sense that
they reduce their usage in some way beyond a pure mechanical effect. The reduction
in person-years due to the behavioral effect is about 31 percent of the total reduction
or about 19 percent of baseline AFDC. This result is remarkably similar to Grogger
and Michalopoulos’ (1999) estimate of a 19 percent reduction even before the time
limit takes effect, and it implies that a substantial proportion of the reduction in wel-
fare utilization is due to a behavioral response that is missed by models that due not
allow for forward-looking behavior.

Because the behavioral effect is 19 percent of baseline, the mechanical reduction is
41 percent (since the overall reduction is about 60 percent). This result is quite simi-
lar to Duncan, Harris, and Boisjoly’s (1999) conclusion that 40 percent of recipients
would be affected by a time limit—in spite of the fact that they measure the fraction
of recipients who will be affected rather than the reduction in person-years. In fact,
although it is not discussed above, the baseline simulation predicts that 37.4 percent
of recipients will accumulate five years of lifetime AFDC in the absence of a time
limit.

D. Work Trigger Time Limit

Under TANF, recipients must work or engage in work activities after receiving benefits
for 24 months. Single women with children younger than six years old who cannot find
childcare are exempt from the work requirement, and states may exempt other groups
such as women with children younger than one year old. To approximate the TANF pol-
icy, the next reform imposes of a work trigger time limit after two years of receipt with
the provision that women with children younger than three years old are exempt.

This policy results in a large (70 percent) decrease in the time spent not working
and receiving AFDC. Unlike the benefit termination time limit, there is an increase in
the time spent combining work and welfare. The overall effect is a 43 percent reduc-
tion in time spent receiving welfare. Perhaps because of the additional work experi-
ence while on welfare, this reform has a comparatively large effect on the amount of
time women spend working—particularly for women who remain single.11

Like the limit on lifetime benefits, this reform has both mechanical and behavioral
effects. In the case of the work requirement, nonexempt women who have received
AFDC for two years are no longer allowed to receive AFDC without working. Thus,
any reduction for women in this circumstance is mechanical. Because the value of
AFDC is lower due to these restrictions, eligible women may also choose not to par-
ticipate.12 About 43 percent of recipients respond to the work requirement with a

11. If unobserved heterogeneity were added to the model, we would expect the simulations to have a smaller
effect because some recipients would have a strong “taste” for AFDC and would be less likely to leave even
in the presence of an impending time limit.
12. Because there is no overall lifetime limit, this reduction does not have the same interpretation of
“banking” as in the case of the benefit termination time limit.
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behavioral reduction that accounts for almost 14 percent of the overall reduction in
utilization.

E. “TANF Core”

Individually, the two time limits have somewhat different effects on choices. The final
simulation combines the five-year benefit termination time limit with the two-year
work trigger time limit to approximate the core of the TANF reforms.

The effect of this reform on participation most closely mirrors, and is somewhat
larger than, the benefit termination time limit by itself. The time spent receiving
AFDC without working falls by 5.1 percentage points (almost 80 percent), and the
time spent combining work and welfare falls by more than 45 percent. The pattern of
choices made by former recipients is similar to those made in the case of the time
limit above though the largest effect is on the decision to work.

Given that the two policies together have a larger effect on choices than either pol-
icy by itself, it is not surprising that the combined policy also has a larger effect on
most of the behavioral measures. Twelve percent of baseline recipients are diverted
from the program, and almost 50 percent of recipients make a behavioral change that
accounts for 21 percent of the reduction in AFDC. These results imply that 14.5 per-
cent of the 67.12 percent reduction in AFDC use is behavioral and the remaining
52.6 percent (= 67.12 − 14.5) is mechanical.

VII. Conclusion

The goal of this paper has been to understand the effect of time limits
on welfare participation and other behavior when women are forward-looking.
Toward this end, I employ a discrete-choice dynamic programming framework and
estimate the parameters of the structural model using maximum likelihood and data
from the PSID.

Policy simulations for the preferred specification of utility show that a five-year
benefit termination time limit leads to a 9 percent reduction in recipients and a 60 per-
cent reduction in person-years of AFDC receipt. Almost one-third of this reduction is
behavioral and is missed by models that do not account for forward-looking behavior.
A two-year work trigger time limit results in a smaller—though still significant—
overall reduction in time on AFDC with an increase in the amount of time spent com-
bining work and welfare. When the two time limits are combined to approximate the
core of the TANF program, the effect is dominated by the benefit termination time
limit. The reductions are larger than either time limit separately, and the general pattern
of choices mirrors the benefit termination time limit.

The economic and econometric models incorporate a number of assumptions that
are necessary for computational reasons, and it is important to highlight a few of
these. Perhaps most importantly, fertility is assumed to be exogenous. Even in the
specification that does not explicitly include children in the utility function, fertility
behavior continues to affect eligibility for AFDC and income sharing. To the extent
that welfare reduces the cost of child-bearing, a less generous welfare system will
result in fewer births, less participation, and thus smaller effects of the reforms.
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Second, the estimation results show significant duration effects for welfare, marriage,
and work. If the model were extended to allow for unobserved heterogeneity, these
duration effects would likely be smaller, and consequently the effects of welfare
reform would be smaller because women with a relative distaste for work and mar-
riage would be less likely to leave AFDC even when a time limit is implemented. In
spite of the limitations, however, the model provides a framework to better understand
how time limits affect the decisions made by welfare recipients.
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