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Abstract 

 
WIC participation among eligible children is significantly lower than participation 

among infants. This paper explores possible explanations for the decline in participation 

including the need for recertification and changes in family composition. Discrete time 

hazard rate models are used to study the timing of exit from the WIC program for 

children who participate as infants. The models are estimated using the 2004 Survey of 

Income and Program Participation. The results suggest that the risk of exit from the WIC 

program is higher in recertification months than other months and for families with more 

children  in  the  age  range  for  WIC  eligibility.  Additionally,  comparisons  to  results 

obtained from the 2001 SIPP suggest that changes in the interviewing methodology 

introduced in the 2004 SIPP reduced the magnitude of seam bias in WIC spells. 
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1. Introduction 

 
The WIC program provides health screenings, nutrition education, and vouchers 

for nutritious foods to infants, children, and pregnant and postpartum women. Children 

make  up  the  majority  of  WIC  recipients.  However,  evidence  suggests  that  the 

participation rate for children is significantly lower than for infants and women (Swann 

2010, National Research Council 2003). The difference between take-up rates for infants 

and children is particularly striking: in 2006 the participation rate for infants is estimated 

to be 72 percent compared to 45 percent for children (Swann 2010). Considering the 

evidence that WIC participation is associated with a number of positive outcomes (see, 

e.g., Fox et al. 2004), it is important to better understand WIC participation by children. 

Because infant participation is relatively high and because there is such a large 

difference in participation between infants and children, this paper study exits from WIC 

by children who participate as infants (including the possibility of exit while still an 

infant). Two specific explanations for exit are explored. The first is re-certification. 

Infants  who  participate in  WIC  are  typically  certified  until  their  first  birthday.  To 

continue to receive benefits after turning one, the child must be recertified. Thereafter, 

children must be recertified every six months. To the extent that recertification imposes 

costs on recipients, it may increase exits from the program. 

Second, because the value of WIC benefits depends on number of eligible 

individuals and their respective categories (i.e., woman, infant, or child), the analysis 

accounts for  the  presence  and  type  of  other  eligible individuals in  the  family.  For 

example, it may be the case that children living in families with more eligible children 
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(which increases the value of WIC participation for the family) are less likely to exit the 

program. 

This paper uses discrete time hazard rate models and data from the Survey of 

Income and Program Participation to explore the relationship between recertification, 

family composition, and other factors on one hand and the probability of exiting the WIC 

program on the other. The results suggest that the hazard rate for WIC exit is higher in 

recertification months than in other months. When type of exit is not distinguished, 

family composition is not (statistically) related to exit probabilities. Competing risks 

models are used to distinguish exits in spite of continuing eligibility from exits due to 

ineligibility. Results from these models suggest that recertification is associated with 

exits from WIC in spite of continuing eligible and that family composition is associated 

with exits due to ineligibility. For example, recertification is estimated to increase the 

hazard rate for ineligibility by about one-third. Additionally, the results suggest that 

changes in the interviewing methodology introduced in the 2004 SIPP reduced the 

magnitude of seam bias in WIC spells. 

2. Previous Literature 

 
High participation rates for infants and substantially lower participation rates for 

children have been noted by National Research Council (2003); Bitler, Currie, and Sholz 

(2003); and Swann (2010) among others. Low participation rates are a concern because 

there is evidence that WIC participation is associated with improved infant and child 

health (e.g., Bitler and Currie 2005; Figlio et al. 2009; Fox et al. 2004; Carlson and 

Senauer 2003). 
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Several existing studies explored different aspects of participation by infants and 

children. Bitler, Currie, and Scholz (2003) and Swann (2010) used state-level 

administrative data to examine the correlates of child WIC participation. The results 

pointed to relationships between state characteristics and WIC participation by children, 

but these studies were unable to examine the length of participation or entry and exit 

decisions. Jacknowitz and Tiehen (2009) used individual-level data which allowed them 

to study delayed entry into the WIC program (post-natal rather than prenatal enrollment) 

and early exit (exits after age one by children who participate as infants). They found late 

entry and early exit tended to be associated with favorable circumstances such as higher 

maternal education and income greater than poverty. 

Burnstein and Baker (1998) and Castner et al. (2009) focused specifically on the 

dynamics of participation by children. As part of their analysis, Castner et al. (2009) 

estimated discrete-time hazard models similar to those described below. The present 

work improves on these studies in a number of ways. First, none of the previous studies 

focused specifically on recertification or isolated the effect of changes in the number of 

eligible individuals on entry and exit probabilities. Second, Castner et al (2009) assumed 

that the probability of exiting the WIC program does not vary with the duration of WIC 

participation. This untested assumption is typically rejected in applications.
1

 

An important issue arises when using SIPP for duration analysis. SIPP interviews 

are conducted at four month intervals, and previous research has documented a 

phenomenon known as “seam bias” where a disproportionate number of transitions (e.g., 

to and from welfare programs) are reported to occur during the reporting month (the seam 
 

 
 
 

1 
Likelihood ratio tests reject the constant baseline hazard model in the present application. 
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between waves) rather than being spread across the reporting period (Moore 2008). To 

address this issue, Castner et al (2009) used only information from the reporting month 

and  effectively studied  quarterly transitions.  However,  Ham  et  al.  (2009)  point  out 

several shortcomings with this approach. They find that including an indicator variable 

for seam months is preferred to using data from the reporting month. In fact, the indicator 

variable approach performs similarly to a maximum likelihood model of misreporting. 

3. Conceptual Model 

 
The underlying model is one where families choose to participate in WIC when 

the benefits of participation outweigh the costs. The benefits – food vouchers, infant 

formula, nutritional counseling – depend on the number of family members who receive 

WIC and their respective categories (i.e., women, infants, or children). The costs of 

participation include the initial application visit, recertification visits, and the effort 

needed to fulfill paperwork and documentation requirements. Eligible individuals are 

assumed to continue to participate as long as the benefits outweigh the costs of 

participation (to the parent(s) in the case of an infant or child). Because these benefits and 

costs may change over, infants and children may enter or exit the program at different 

times. 

4. Empirical Model 

 
The analysis takes WIC participation by infants as given and studies the 

probability of exit from the WIC program. Infant participation is taken as given because 

the infant participation rate is high and because the question of interest is motivated by 

the drop in participation between infants and children. Conditional on the beginning of a 
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i 

spell of WIC participation, a discrete-time logistic hazard model (see Allison 1984) is 

used to study the time in months until exit.
2
 

As described above, recertification requirements are hypothesized to play an 

important role in exit decisions.
3  

Consequently, an indicator variable is included in the 

analysis to mark months in which recertification is required. Additionally, the analysis 

explores  the  role  of  changing  family  composition  on  exits.  To  capture  family 

composition, the empirical model includes an indicator equal to one if the family includes 

a pregnant woman, an indicator equal to one if the family includes a postpartum woman, 

and a variable measuring the number of children aged 0 to 5 in the family. Although not 

directly relevant for determining the value of WIC, family composition is also measured 

by the number of children age five to eighteen and the number of adults. 

The hazard rate exit from the WIC program for person i in month t,  !i (t ) , is 

 
specified in terms of the logistic function as 
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where !0 (t ) is a baseline hazard function; 1(t = recert month) is an indicator function that 

equals one if t is a recertification month; the vector Xi  contains the information on family 

composition described above as well as other child, family, and state-level controls; and 

1(t = seam month)  is an indicator function that equals one if t is a seam month. The 

 
parameters of this model are estimated using maximum likelihood.

4
 

 

 
 
 

2  
Duration models have been used to study the timing of WIC participation  by pregnant women (Swann 

2007, Tiehen and Jacknowitz 2008). 
3 

Research on the food stamp program has shown that exits tend to be more frequent at recertification dates 

(Ribar et al 2008). 
4 

Huber-White robust standard errors are used to calculate p-values and associated statistical significance. 
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Estimates from this analysis provide information about the relationship between 

observed characteristics and ending a WIC spell for any reason. However, spells may end 

due to financial or age ineligibility or they may end even though the child remains 

eligible.
5    

Recertification,  family  composition,  and  other  characteristics  may  have 

different effects on these different types of exit. Consequently, the analysis is extended to 

include competing risks for exit due to ineligibility and for exit while remaining eligible. 

The extension to the econometric model is straightforward: a multinomial logit model is 

used in place of the binary logit model.
6
 

5. Data 

 
Data from the 2004 panel of the Survey of Income and Program Participation 

(SIPP) are used for the analysis. The 2004 SIPP contains longitudinal data on individuals 

for up to 48 months. The SIPP is ideal for this analysis because it contains information 

about WIC participation as well as information necessary to determine WIC eligibility 

(i.e., family income and participation in the TANF, Medicaid, and food stamp programs). 

Finally, SIPP contains data on many additional child, parent, and family characteristics. 

The analysis file consists of data for children who participate in WIC as infants. 

Children are only included in the sample if their mother is also present in the SIPP so that 

her characteristics can be matched to the child. If there are gaps in the child’s presence in 

the SIPP, data are included up to the point where the child is not observed for the first 

time. Any additional data that are available after the child reappears in the survey are not 

used. This strategy utilizes the data that are available while recognizing that it is not 
 
 
 
 

5 
Blank and Ruggles (1996) studied eligibility and participation spells for AFDC and food stamps. 

6  
This approach has been used in studies of exit from the food stamp program (e.g., Ribar and Edelhoch 

2008). 
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possible to use information after a gap because data on WIC participation and time 

varying family characteristics are not observed during an absence from the sample. 

The SIPP includes sampling weights to account for non-random sampling, non- 

response, and other sampling issues. Much of the analysis uses the sample weights. 

However, to assess the sensitivity of the estimates to weighting, some models are 

estimated without weights. 

Additionally, many variables in the SIPP contain missing information for some 

respondents. In these cases, data are imputed (by the Census Bureau) for the missing 

observations. For each variable with imputations, a separate allocation variable indicates 

which observations have imputed data and which have actual survey data. Most of the 

analysis below takes the imputed data as given. For some analysis, observations with 

missing information are excluded. As was done with gaps in the data (described above), 

children are included in the analysis up to the point where missing data are observed. 

Eligibility for WIC is based on being in a categorically eligible group (i.e., age 

less than 5), being income or adjunctively eligible, and being at nutritional risk. For 

infants and children, categorical eligibility is calculated based on month and year of birth. 

Similar to others (see for example, National Research Council 2003), I assume that 

nutritional risk is non-binding. Income and adjunctive eligibility are ascertained in the 

following way. 

Income eligibility for WIC is determined by comparing monthly family earned 

income to 185% of the poverty threshold for the family. If family income is less than 

185% of poverty, then categorically eligible individuals are determined to be income 

eligible. If family income is greater than 185% of poverty, then participation in Medicaid, 
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TANF,  food  stamps,  or  other  assistance  programs  is  assumed  to  confer  eligibility. 

Finally, infants and children are assumed to be eligible if they receive WIC even if they 

are not found to be income eligible using the approach just described. 

The SIPP contains a number of variables associated with receipt of WIC. These 

include a variable indicating whether each individual is covered by WIC as well as a 

variable indicating the receipt of benefits and the amount. Ideally it would be possible to 

disentangle coverage from actual receipt, but receipt information is only available for 

mothers (or other caretakers) and not for children. Thus, the coverage indicator is used to 

determine WIC receipt for infants and children. 

Spells of receipt begin in the month that a child is reported as being covered by 

WIC. Duration is measured as the number of months of receipt at the beginning of the 

reference month. Thus, in the first month of a spell, duration is equal to zero. Spells that 

end are assumed to do so at the end of the last month of receipt. In a spell that lasts four 

months, the child is assumed to exit WIC at the end of the fourth month. Finally, for 

models that differentiate between types of exits, the exit type is determined by looking 

ahead to the next month. For example, a spell that lasts four months is coded as ending 

while eligible if the child remains eligible in what would have been the fifth month and is 

coded as ending due to ineligibility if the child is ineligible in what would have been the 

fifth month. 

Certification months are inferred based on the age of the child. Infants who begin 

participating before they are six months old are certified until age one at which time they 

must be recertified. Infants who begin participating after they turn six months old must be 

recertified  after  six  months.  Following  the  first  birthday  or  the  first  six  month 
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certification, children must be recertified every six months. A variable denoting 

recertification months is created based on age at the beginning of the spell and the 

duration of the spell. 

To identify other eligible family members, information on infants and children in 

the family is supplemented with information on pregnant and postpartum women. 

Children’s birthdates are used to identify pregnant and postpartum women. Pregnant 

women  are  certified until  they  are  six  weeks postpartum at  which  point  they must 

recertify as a postpartum woman. The length of certification for postpartum women 

depends  on  whether  the  mother  breastfeeds  the  child.  Women  who  breastfeed  are 

certified until the child’s first birthday while women who do not breastfeed are certified 

for six months following birth. However, breastfeeding is not measured in the SIPP core 

files. The variable measuring the presence of a postpartum woman is constructed under 

the assumption that women do not breastfeed. 

With the information on children’s birth month and year and the information on 

program  rules,  indicators  for  any  pregnant  or  postpartum  women,  and  a  variable 

measuring the number of children age 0 up to age 5 in the family are created. Other 

family and child controls include the number of children ages 5 to 17 in the family; the 

number of adults in the family; indicators for whether the family moved within the 

county, across county lines but within the same state, or out of state; parents’ marital 

status; mother’s age and education; and the child’s age, race, and sex. Monthly, state- 

level data on the unemployment rate are merged onto the SIPP data. 

Table 1 reports the means for the analysis variables at the beginning of spells for 

the “full” and “restricted” (omits imputed data) samples with and without sampling 
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weights. On average, infants begin participating when they are a little older than three 

months old. Families have incomes below the poverty line at the beginning of just over 

one half of the spells. Parents are married at the beginning of just over half of the spells. 

There is little difference between the “full” and “restricted” samples. However, there are 

some differences as a result of using sample weights. The unweighted samples have a 

higher percentage of whites and lower percentages of Hispanics and children of other 

race/ethnicity.  Additionally  the  weighted  average  family  size  is  larger  than  the 

unweighted average family size. 

Table 2 displays frequencies of child’s age at the beginning of the spell. This table 

shows that over 75% of children who participate in WIC enter before they are six months 

old. This is important because all children who begin participating after six months of age 

must recertify every six months. The variation in the length of time until certification for 

children who begin participating before they are six months old allows for separate 

identification of recertification and the baseline hazard. 

Comparing the characteristics of spells that end for different reasons and those 

that are censored gives a descriptive sense of how individual characteristics are related to 

exits. Unweighted ample means for censored spells, all exits, and exits broken down by 

type are given in Table 3. As one would expect, censored spells are longer than 

uncensored spells. However, perhaps surprisingly spells that end because of ineligibility 

are relatively long. This is surprising because exits due to ineligibility mostly occur due 

to income ineligibility rather than children becoming age ineligible which would almost 

by definition be associated with longer spells. 
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Children who exit and are ineligible are much less likely to live in poverty than 

those who exit while eligible; they are much more likely to have married parents and 

much more likely to have mothers with more than a high school education. In comparing 

the two types of exits, children who exit while still eligible are less likely to be white and 

more likely to be female than those who leave the program because they are ineligible. 

Table 4 repeats Table 3 with sample weights. The results are similar with a somewhat 

smaller difference in durations for the two types of exits. 

For spells that end within 24 months, Figure 1 shows the percentage of spells 

ending at different durations for censored spells, spells that end while the child is eligible 

and spells that end due to ineligibility. The most striking feature of this table is the 

number of spells, of each type, that end at 4, 8, and 12 months. These are spells that end 

at a seam month and suggest that, even with the improvements to the 2004 SIPP, seam 

bias remains an important consideration for duration analyses using the SIPP. 

6. Multivariate Results 

 
The descriptive results suggest relationships between certain variables and exit (or 

type of exit). However, when comparing a single characteristic across types of exits in 

Tables 3 and 4, many uncontrolled differences are present. Thus, multivariate analysis, 

described in Section 4 above, is used to better understand the individual roles played by 

each characteristic. 

A. Single Risk Hazard Models 

 
The analysis begins by grouping both types of exits together and looking at the 

relationship between individual characteristics and spell exit. Table 5 presents the 

coefficient estimates from three specifications of the hazard rate model presented in 
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equation 1: constant, quadratic and flexible. To assess the roles played by recertification 

and family structure, each model includes the full set of family variables (presence of a 

pregnant woman, presence of a postpartum woman, and number of children 0-5). To 

measure the role of recertification, it includes an indicator variable equal to 1 in a 

recertification month and 0 otherwise. Each model also includes an indicator for seam 

months, state effects, year effects month-of-year effects, controls for other child, maternal 

and family characteristics. Each of these models is estimated using sample weights. 

The results in the first column assume a constant baseline hazard function. 

Consistent with the hypotheses outlined above, the probability of leaving the WIC 

program increases during a recertification month and decreases (though not statistically 

significantly) as the number of children age 0-5 increases. The point estimate for the 

presence of a pregnant woman is negative and large in absolute value, but it is not 

statistically significant. Importantly, seam months have a strong positive effect on exit 

risk. Also of note are higher risk of exit for girls, the lower exit rate for mothers with low 

education, and the lower rate of exit for children in poor families and in families with 

married parents. 

The second and third models include non-linear baseline hazard functions. In 

model  2  it  is  assumed  to  be  quadratic  while  in  model  3  it  is  modeled  flexibly. 

Specifically, the baseline hazard is allowed to differ each month from the first to the 

twelfth month. Thereafter is the model allows for a constant hazard for durations from 13 

to 17 months, a distinct hazard rate at 18 months, a constant hazard for durations from 19 

to 23 months, a distinct hazard rate at 24 months, and a constant hazard for spells longer 

than 24 months. 
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Inclusion of the quadratic baseline hazard reduces the size of the estimated effect 

of recertification while leaving the effects of child, mother, and family characteristics 

essentially unchanged. The parameter estimates of the baseline hazard suggest a hazard 

rate that is first increasing and then decreasing. Allowing for more flexibility in the 

baseline hazard reduces the size and statistical significance of the estimated effect of 

recertification. The effects of family characteristics and other controls continue to be 

essentially unchanged. The baseline hazard shows an increase in risk of exit for spells 

between 10 and 17 months long. Likelihood ratio tests of either of the non-linear baseline 

hazard specifications vs. the constant baseline hazard reject the constant hazard; however, 

a likelihood ratio test cannot be used to compare the quadratic and flexible baseline 

models because neither model is nested within the other. Because of its greater flexibility, 

the analysis in the remainder of the paper uses the flexible baseline specification. 

As a sensitivity analysis, Table 6 considers the role of weights and item non- 

response (leading to imputation). The first column reproduces the results from Model 3 of 

Table 5 for use as the baseline. The second column reports results from estimation on the 

“full” sample without sampling weights. The third column contains weighted estimates 

using the “restricted” sample. 

Compared to the baseline model, in the unweighted analysis the coefficient on 

recertification month is both smaller in magnitude and no longer statistically significant. 

Additionally, there are smaller estimated effects of poverty (statistically significant at 

0.01) and marriage (no longer statistically significant) and a larger (in magnitude and 

statistical significance) estimated effect of being Hispanic. It does not affect conclusions 

regarding seam months or mother’s age. The results using the “restricted” sample are 
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broadly stronger than the baseline analysis. The estimates in the last column of Table 6 

indicate a stronger relationship between recertification and exit, a statistically significant 

negative relationship between probability of exit and the number of young children, a 

statistically significant relationship between moving and exit risk, a stronger relationship 

between race/ethnicity and probability of exit. 

B. Competing Risks Models 

 
As discussed earlier, spells may end in spite of continuing eligibility or due to 

ineligibility. A competing risks model explores how spell, child, maternal, and family 

characteristics are related to these two types of exits. During each month of participation, 

each child is assumed to be at risk for a spell ending because the child or family becomes 

ineligible or because of exit even though the child remains eligible. 

The first set of results in Table 7 is the baseline model with the full sample and 

sampling weights. The exit risk is estimated to be higher in seam months for both types 

of  exit.  The  risk  of  exit  while  remaining  eligible  is  estimated  to  be  higher  in 

recertification months than other months, but the estimates indicate no relationship 

between recertification month and risk of exit due to ineligibility. 

Family composition is most strongly associated with exits due to ineligibility. 

Increases in the number of children reduce the risk for exit due to ineligibility with the 

larger estimated effect for younger children. Moving outside of the county but within the 

same state is estimated to increase the risk of exiting WIC due to ineligibility. There is a 

smaller, but still positive, effect for moves to a new state. These two results suggest that 

individuals may be moving in response to new job opportunities. In terms of maternal 

characteristics, children with older mothers, less educated mothers, and single mothers 
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face a lower risk of exiting due to ineligibility. Interestingly, girls are at an increased risk 

of exit while remaining eligible. 

The second set of results comes from unweighted estimation on the full sample, 

and the results in the final column of Table 7 are obtained from weighted estimation 

using the “restricted” sample. As with the single risk model, the estimated coefficient on 

recertification month becomes smaller and statistically insignificant in the unweighted 

analysis. There are two other notable differences between the weighted and unweighted 

results. First, being Hispanic is estimated to statistically significantly reduce the risk of 

exit while eligible in the unweighted analysis but not the weighted analysis. Additionally, 

although the coefficients on age for exit while eligible are similar regardless of whether 

weights are used, the coefficients are estimated to be statistically significant for the 

unweighted analysis. 

As in Table 6, the estimated effect of recertification is larger in the restricted 

sample than in the full sample while the estimated seam effect is essentially unchanged. 

The other important difference is the larger (in absolute value) coefficients for the race 

and ethnicity variables in the exit while ineligible equation. These larger values result in 

estimated effects that are statistically significant at the 10 percent level. 

The discussion thus far has not included mention of the baseline hazard 

coefficients. Rather than discussing coefficient estimates, it is simpler to use the 

coefficients to graph the baseline hazard, and Figure 2 shows the estimated shape of the 

hazard rates for both types of exits. A number of assumptions are made in order to 

construct the hazard function: 1) all explanatory variables except the baseline hazard are 

held constant at their (weighted) mean values; 2) year is held constant at 2003; 3) month 
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is  held  constant  at  January;  and  4)  state  is  fixed  to  be  California.  Any  of  these 

assumptions can be changed. Changing state will shift the curves up or down depending 

on the state used for the analysis. Allowing year and month to change over time will 

change the shape of the curves, but holding them fixed focuses attention on the shape of 

the baseline hazard itself. 

The hazard rate for exit while remaining eligible is everywhere higher than the 

hazard for exit due to ineligibility. The important features of the upper curve are the dip 

at six months, the increase around 12 months, and the increase at 18 months. Although 

the model controls for recertification, this shape suggests the baseline hazard may still be 

capturing some certification effect. Although it is relatively flat, the baseline hazard for 

exits due to ineligibility has increases at 12 and 24 months. 

The estimated hazard function can also be used to show the magnitude of a 

change in the hazard function associated with a change in one or more of the explanatory 

variables. Of particular interest is the magnitude of change in the hazard rate at 

recertification months. To obtain this estimated magnitude, Figure 3 adds one additional 

assumption to the assumptions underlying Figure 2: participation is assumed to begin 

before age six months so recertification occurs at 12, 18, and 24 months. Because the 

hazard  rate  for  exit  due  to  ineligibility  is  small  and  the  estimated  recertification 

coefficient is small, Figure 3 only depicts the hazard rate for exit while eligible. 

Recertification is estimated to increase the hazard rate by approximately a 1 percentage 

point, a substantial 34% increase from the initial hazard rate of approximately 0.025. 
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C. Seam Bias 

 
The 2004 SIPP incorporated changes, primarily dependent interviewing, meant to 

reduce seam bias. Moore (2008) discusses the changes in interviewing procedures and 

presents descriptive evidence that shows a substantial reduction in transitions that are 

reported at seam months. To understand how the change in interviewing is reflected in a 

multivariate analysis, a single risk model and a competing risk model are estimated using 

data from the 2001 SIPP panel. These results, particularly the estimate of the effect of a 

seam month, are compared across the two SIPP panels. 

Table 8 presents results for the single risk model. The first column reproduces the 

results from Table 6, and the second column contains the coefficient estimates from the 

single risk model estimated on data from the 2001 SIPP. The comparison across the two 

SIPP panels shows a dramatic reduction in the estimated effect of seam bias. The 

coefficient estimate has been reduced in magnitude by over 50%. A number of other 

differences are worth noting. The estimated effect of recertification month is similar in 

magnitude but is not statistically significant using the 2001 data. The estimated effects of 

race are larger and statistically significant in 2001. Surprisingly the presence of a post- 

partum woman and higher unemployment rates are associated to increases in the risk of 

exit from WIC. 

Table 9 repeats this exercise for the competing risks model. As with the single 

risk model, the seam month coefficients are over 50 percent smaller when using the 2004 

SIPP as compared to the 2001 SIPP. The estimated recertification effect is somewhat 

smaller and not statistically significant. The results indicate that the positive association 

between post-partum women and exit risk in 2001 is largely due to exits by eligible 
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women while the point estimates for unemployment are both positive and relatively large. 

Because this paper primarily focuses on the 2004 SIPP, additional effort will be required 

to better understand the results (e.g., the relationship between exit probabilities and the 

unemployment rate) that use the 2001 SIPP panel. 

7. Conclusions 

 
Children make up the largest share of WIC recipients in spite of having the lowest 

participation rate. The transition from infant participation to child participation is 

important in that it represents a change in category of recipient as well as being the first 

recertification point for many children. Consequently, this paper examines the duration of 

participation   by   infant   participants   paying   particular   attention   to   the   roles   of 

recertification months and changes in family composition. Data from the 2004 SIPP are 

used to estimate the parameter of a number of discrete time hazard rate models. The 

results show support for the hypothesis that the probability of exit from the WIC program 

is higher in recertification months and that the number of young children is negatively 

associated with exit probabilities. However, these results are not robust across all 

specifications and outcomes. Nonetheless, given the lack of administrative data to 

precisely determine recertification points, the results suggest that recertification plays a 

role the drop-off of participation by children. Additional work will attempt to better 

refine definitions of eligibility and of recertification months. 
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Figure 1: Distributions of Spell Lengths by Outcome 
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Figure 2: Predicted Hazard Rates from Competing Risk Model 
 
 
 
 
 

 
0.02 -------- - 1---- \ t:::· 

£ 0.015 +- - - 1 

""0 

t<l 
0.01 +--,---- 

 

 
 
 
 
 

2 3  4  5 6 7  8  9    10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25 
 

Duration 
 

-+-Exit and Eligible +Exit and Ineligible 



23  

 

Figure 3: Estimated Effect of Recertification 

on Probability of Exit While Eligible 
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Figure 4: Distributions of Spell Lengths 
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Table 1: Sample Means at Entry  
 
 

Full Sample 

 

 

Sub-sample Omitting 
Imputed Data 

 

 
Variable 

Unweighted 

Mean 

Weighted 

Mean 

Unweighted 

Mean 

Weighted 

Mean 

Family Characteristics     

Pregnant Woman 0.006 0.004 0.006 0.005 

Postpartum Woman 0.042 0.043 0.044 0.046 

Number of Kids Age 0-5 0.303 0.330 0.304 0.332 

Number of Kids Age 5-17 0.811 0.839 0.802 0.834 

Number of Adults 1.093 1.134 1.066 1.105 

Poverty 0.531 0.512 0.535 0.515 

Move within County 0.008 0.008 0.008 0.009 

Move within State 0.001 0.000 0.001 0.000 

Other Move 

Child Characteristics 

0.003 0.002 0.003 0.002 

Age in Months 3.337 3.123 3.328 3.085 

White 0.408 0.368 0.403 0.363 

Black 0.206 0.205 0.217 0.216 

Hispanic 0.288 0.368 0.280 0.361 

Other Race/Ethnicity 0.099 0.059 0.099 0.059 
Female 0.485 0.486 0.486 0.487 

Mother Characteristics 
Age in Years 26.700 27.215 26.623 27.164 

Less Than HS Education 0.233 0.227 0.228 0.226 

HS Education 0.363 0.375 0.367 0.379 

More Than HS Education 0.386 0.378 0.387 0.374 
Married 0.516 0.530 0.520 0.535 

State Characteristics 
Unemployment Rate 5.381 5.330 5.394 5.336 

Sample Size 1649  1545  
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Table 2: Age at Entry 

 

 
Month 

 
Frequency 

 
Percent 

Cumulative 

Percent 

0 302 18.31 18.31 
1 323 19.59 37.90 

2 223 13.52 51.43 

3 196 11.89 63.31 

4 120 7.28 70.59 

5 99 6.00 76.59 

6 73 4.43 81.02 

7 77 4.67 85.69 

8 76 4.61 90.30 

9 56 3.40 93.69 

10 62 3.76 97.45 

  11  42  2.55  100.00   
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Table 3: Unweighted Sample Means by Type of Spell Ending 
 

 
Variable 

 
Censored 

 
Exit 

Exit And 

Eligible 

Exit And 

Ineligible 

Spell Characteristics     

Duration 

Family Characteristics 

13.414 9.960 9.699 11.322 

Pregnant 0.002 0.003 0.003 0.000 

Postpartum 0.078 0.063 0.063 0.061 

Number of Kids Age 0-5 0.413 0.280 0.299 0.183 

Number of Kids Age 5-17 0.972 0.894 0.949 0.609 

Number of Adults 1.182 0.914 0.992 0.504 

Poverty 0.495 0.424 0.498 0.035 

Move County 0.034 0.042 0.045 0.026 

Move State 0.006 0.010 0.005 0.035 
Move Other 0.018 0.008 0.008 0.009 

Child Characteristics 
Age in Months 16.611 13.480 13.322 14.304 

White 0.386 0.435 0.409 0.574 

Black 0.212 0.197 0.208 0.139 

Hispanic 0.311 0.258 0.264 0.226 

Other Race/Ethnicity 0.090 0.110 0.120 0.061 
Female 0.470 0.505 0.520 0.426 

Mother Characteristics 
Age in Years 27.768 27.586 27.482 28.130 

Less Than HS Education 0.208 0.188 0.209 0.078 

HS Education 0.387 0.363 0.379 0.278 

More Than HS Education 0.388 0.434 0.394 0.643 
Married 0.497 0.547 0.497 0.809 

State Characteristics 
Unemployment Rate 4.985 5.151 5.164 5.088 

Sample Size 932 717 602 115 
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Table 4: Weighted Sample Means by Type of Spell Ending 
 

 
Variable 

 
Censored 

 
Exit 

Exit And 

Eligible 

Exit And 

Ineligible 

Spell Characteristics     

Duration 

Family Characteristics 

13.603 9.835 9.661 10.677 

Pregnant 0.002 0.002 0.002 0.000 

Postpartum 0.074 0.069 0.068 0.074 

Number of Kids Age 0-5 0.451 0.271 0.289 0.186 

Number of Kids Age 5-17 1.028 0.886 0.943 0.608 

Number of Adults 1.214 0.962 1.053 0.522 

Poverty 0.494 0.404 0.481 0.032 

Move County 0.032 0.046 0.049 0.028 

Move State 0.004 0.011 0.004 0.046 
Move Other 0.013 0.010 0.008 0.017 

Child Characteristics 
Age in Months 16.646 13.074 12.985 13.504 

White 0.349 0.395 0.363 0.548 

Black 0.208 0.201 0.216 0.128 

Hispanic 0.387 0.340 0.350 0.293 

Other Race/Ethnicity 0.055 0.064 0.071 0.032 
Female 0.465 0.517 0.524 0.478 

Mother Characteristics 
Age in Years 28.377 28.001 27.960 28.201 

Less Than HS Education 0.200 0.184 0.203 0.094 

HS Education 0.401 0.374 0.398 0.256 

More Than HS Education 0.381 0.428 0.382 0.650 
Married 0.514 0.544 0.492 0.800 

State Characteristics 
Unemployment Rate 4.966 5.098 5.107 5.055 

Sample Size 932 717 602 115 



 

 

Table 5: Results of Logit Discrete-Time Hazard Model 
 

Variable Model 1 Model 2 Model 3 

Spell Characteristics 

Recertification Month 

 
0.414*** 

 
0.327** 

 
0.246* 

Seam Month 

Family Characteristics 

1.338*** 1.332*** 1.307*** 

Pregnant Woman 
Postpartum Woman 

-1.191 
-0.191 

-1.252 
-0.105 

-1.217 
-0.054 

Number Age 0-5 

Number Age 5-17 

-0.113 

-0.024 

-0.112 

-0.030 

-0.111 

-0.030 

Number of Adults 

Poverty 

-0.020 

-0.399*** 

-0.018 

-0.399*** 

0.019 

-0.408*** 

Move County 0.302 0.277 0.300 

Move State 0.534 0.491 0.480 
Other Move 0.787* 0.754* 0.698 

Child Characteristics 
Black 
Hispanic 

-0.187 
-0.188 

-0.201 
-0.189 

-0.205 
-0.187 

Other Race/Ethnicity 

Female 
-0.076 

0.183** 
-0.075 

0.182** 
-0.059 

0.188** 

Mother Characteristics 
Age 20 to 29 0.627** 0.579** 0.572** 

Age 30 to 39 

Age > 39 

0.666** 

0.485 

0.626** 

0.480 

0.620** 

0.468 

Less Than HS Education 

HS Education 

-0.218* 

-0.142 

-0.211* 

-0.144 

-0.218* 

-0.157 

Married -0.206* -0.213* -0.215* 

State Characteristics 

Unemployment Rate 0.155 0.147 -0.155 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 5%, and *** indicates 

statistical significance at 1%. Models include state, year, and month effects. Sampling weights are used. 

(continued next page) 
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Table 5: Results of Logit Discrete-Time Hazard Model (continued) 
 

Variable Model 1 Model 2 Model 3 

Baseline Hazard 

Duration 

 
--- 

 
0.057*** 

 
--- 

Duration Squared 

Duration = 1 Month 

--- 

--- 

-0.002*** 

--- 

--- 

0.294 

Duration = 2 Months 

Duration = 3 Months 

--- 

--- 

--- 

--- 

-0.417 

0.296 

Duration = 4 Months --- --- 0.101 

Duration = 5 Months --- --- 0.266 

Duration = 6 Months 

Duration = 7 Months 

--- 

--- 

--- 

--- 

-0.397 

-0.093 

Duration = 8 Months --- --- 0.352 

Duration = 9 Months --- --- 0.157 

Duration = 10 Months 

Duration = 11 Months 

--- 

--- 

--- 

--- 

0.748*** 

0.581** 

Duration = 12 Months 

Duration 13 to 17 Months 

--- 

--- 

--- 

--- 

0.892*** 

0.465** 

Duration = 18 Months --- --- 0.571 

Duration 19 to 23 Months --- --- 0.319 

Duration = 24 Months 

Duration > 24 Months 

--- 

--- 

--- 

--- 

0.447 

-0.166 

Ln-L -2771.59 -2763.72 -2744.45 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 5%, and *** indicates 

  statistical significance at 1%. Models include state, year, and month effects. Sampling weights are used.   
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Table 6: Results of Logit Discrete-Time Hazard Model 

 
Variable Weighted Unweighted 

Spell Characteristics 

 

 

Weighted – Omit 

Imputed Data 

Recertification Month                              0.246*                        0.186                    0.326** 

Seam Month                                         1.307***                  1.173***                  1.291*** 

Family Characteristics 

Pregnant Woman                                      -1.217                       -0.904                       -1.194 

Postpartum Woman                                  -0.054                       -0.192                       -0.004 

Number Age 0-5                                       -0.111                       -0.019                     -0.149* 

Number Age 5-17                                     -0.030                       -0.014                       -0.040 

Number of Adults                                      0.019                       -0.023                        0.014 

Poverty                                                -0.408***                 -0.342***                 -0.391*** 

Move County                                             0.300                        0.192                    0.472** 

Move State                                                 0.480                        0.193                        0.580 

Other Move                                                0.698                        0.482                    1.025** 

Child Characteristics 

Black                                                         -0.205                       -0.161                     -0.254* 

Hispanic                                                    -0.187                 -0.319***                   -0.283** 

Other Race/Ethnicity                                -0.059                        0.064                       -0.102 

Female                                                    0.188**                        0.115                      0.177* 

Mother Characteristics 
Age 20 to 29                                           0.572**                    0.542**                      0.541* 

Age 30 to 39                                           0.620**                    0.556**                    0.603** 

Age > 39                                                     0.468                        0.239                        0.347 

Less Than HS Education                        -0.218*                       -0.139                   -0.253** 

HS Education                                            -0.157                       -0.111                       -0.143 

Married                                                   -0.215*                       -0.142                       -0.179 

State Characteristics 

Unemployment Rate                                 -0.155                       -0.032                       -0.133 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 5%, and *** indicates 

statistical  significance  at 1%.  Models  include  state,  year,  and  month  effects.  Sampling  weights  are  used 

where indicated. 

(continued next page) 
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Table 6: Results of Logit Discrete-Time Hazard Model (continued) 

 
Variable Weighted Unweighted 

Baseline Hazard 

 

 

Weighted - Omit 
Imputed Data 

Duration = 1 Month 0.294 0.294 0.281 

Duration = 2 Months -0.417 -0.331 -0.435 

Duration = 3 Months 0.296 0.407* 0.228 

Duration = 4 Months 0.101 0.559** 0.062 

Duration = 5 Months 0.266 0345 0.215 

Duration = 6 Months -0.397 -0.125 -0.556* 

Duration = 7 Months -0.093 -0.031 -0.064 

Duration = 8 Months 0.352 0.761*** 0.375 

Duration = 9 Months 0.157 0.696*** 0.156 

Duration = 10 Months 0.748*** 0.849*** 0.664** 

Duration = 11 Months                            0.581**                  0.843***                    0.520** 

Duration = 12 Months                          0.892***                  1.156***                  0.724*** 

Duration 13 to 17 Months                      0.465**                  0.648***                      0.416* 

Duration = 18 Months                                0.571                    0.779**                      0.618* 

Duration 19 to 23 Months                          0.319                    0.536**                        0.277 

Duration = 24 Months 0.447 0.965** 0.263 

Duration > 24 Months -0.166 0.225 -0.129 

Ln-L -2744.45 -2904.80 -2488.77 

Sample Size 1649 1649 1545 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 5%, and *** indicates 

statistical  significance  at 1%.  Models  include  state,  year,  and  month  effects.  Sampling  weights  are  used 

  where indicated.   
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Table 7: Results of Competing Risk Discrete-Time Hazard Model 

 
Weighted  Unweighted 

 

 
Weighted – Omit 

Imputed Data 

Variable  Eligible  Ineligible  Eligible  Ineligible  Eligible  Ineligible 

Spell Characteristics 

Recertification Month             0.293**          -0.006            0.157            0.274       0.389**            0.002 

Seam Month                           1.299***      1.387***      1.198***      1.080***      1.300***      1.280*** 

Family Characteristics 

Pregnant Woman                        -1.035                 NI          -0.736                 NI          -0.978                 NI 

Postpartum Woman                    -0.082          -0.019          -0.216          -0.101          -0.029            0.091 

Number Age 0-5                         -0.021    -0.781***            0.058    -0.635***          -0.054    -0.856*** 

Number Age 5-17                        0.011    -0.527***            0.017    -0.408***            0.006    -0.549*** 

Number of Adults                        0.024          -0.054            0.006          -0.032            0.053          -0.017 

Poverty                                        -0.142                 NI          -0.091                 NI          -0.119                 NI 

Move County                                0.324          -0.063            0.219          -0.128        0.491**            0.149 

Move State                                  -0.582     1.646***          -0.468          1.088*          -0.484     1.693*** 

Move Other                                  0.519          0.904*            0.455            0.616            0.847       1.185** 

Child Characteristics 

Black                                            -0.131          -0.511          -0.124          -0.364          -0.178        -0.575* 

Hispanic                                      -0.129          -0.259      -0.275**           -0.351          -0.193        -0.565* 

Other Race/Ethnicity                  -0.009          -0.857            0.112          -0.536          -0.031        -1.107* 

Female                                      0.190**            0.021          0.151*          -0.242          0.195*          -0.079 

Mother Characteristics 

Age 20 to 29                                 0.426                 NI         0.423*                 NI            0.394                 NI 

Age 30 to 39                                 0.481            0.229          0.461*            0.149            0.466            0.204 

Age > 39                                       0.560        -1.604*            0.231          -0.887            0.420        -1.649* 

Less Than HS Education            -0.093    -1.176***          -0.027    -1.260***          -0.164    -0.959*** 

HS Education                              -0.007    -1.042***          -0.013    -0.721***          -0.013    -0.946*** 

Married                                    -0.316**      1.215***      -0.244**      1.410***      -0.269**      1.122*** 

State Characteristics 

Unemployment Rate                  -0.155            0.070          -0.029            0.157          -0.136            0.112 

Notes: * indicates  statistical  significance  at 10%, ** indicates  statistical  significance  at 5%, and *** indicates 

statistical significance at 1%. Models include state, year, and month effects. Sampling weights are used where 

indicated. 

(continued next page) 
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Table 7: Results of Competing Risks Discrete-Time Hazard Model (continued) 
 

  
Wei 

 
ghted 

 
Unw 

 
eighted 

Weight 

Imput 

ed – Omit 

ed Data 

Variable Eligible Ineligible Eligible Ineligible Eligible Ineligible 

Baseline Hazard       
Duration = 1 Month 0.095 1.720*** 0.248 1.193* 0.062 1.813*** 

Duration = 2 Months -0.265 NI -0.134 NI -0.306 NI 

Duration = 3 Months 0.282 1.056 0.446* 0.893 0.202 1.055 

Duration = 4 Months 0.199 0.009 0.697*** 0.256 0.138 0.142 

Duration = 5 Months 0.191 1.433** 0.333 1.207** 0.207 1.072 

Duration = 6 Months -0.512 0.970 -0.172 0.900 -0.644* 0.750 

Duration = 7 Months -0.225 1.152** -0.134 1.128** -0.242 1.405** 

Duration = 8 Months 0.296 1.466** 0.797*** 1.466** 0.285 1.690** 

Duration = 9 Months -0.056 1.787*** 0.558* 2.027*** -0.047 1.861*** 

Duration = 10 Months 0.657** 1.947*** 0.803*** 1.842*** 0.521* 2.126*** 

Duration = 11 Months 0.668*** 0.695 0.991*** 0.426 0.582** 0.867 

Duration = 12 Months 0.788*** 2.200*** 1.123*** 2.156*** 0.538* 2.392*** 

Duration 13 to 17 Months 0.426* 1.498*** 0.661*** 1.456*** 0.353 1.611*** 

Duration = 18 Months 0.762** NI 1.032*** NI 0.789** NI 

Duration 19 to 23 Months 0.475* -0.449 0.695*** 0.190 0.408 -0.216 

Duration = 24 Months 0.155 2.068** 0.689 2.526*** -0.054 2.028** 

Duration > 24 Months -0.345 1.171** 0.113 1.384** -0.334 1.331** 

Log Likelihood -2961.60 -3134.57 -2681.20 

Sample Size 1649 1649 1545 
Notes: * indicates  statistical  significance  at 10%, ** indicates  statistical  significance  at 5%, and *** indicates 

statistical  significance  at 1%. Models  include  state, year, and month effects.  Sampling  weights  are used where 

   indicated.   
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Table 8: Logit Discrete Time Hazard Results – 2001 and 2004 SIPP 
 

Variable 2004 SIPP 2001 SIPP 

Spell Characteristics 

Recertification Month 

 
0.246* 

 
0.217 

Seam Month 

Family Characteristics 

1.307*** 2.913*** 

Pregnant Woman 
Postpartum Woman 

-1.217 
-0.054 

0.161 
0.355* 

Number Age 0-5 

Number Age 5-17 

-0.111 

-0.030 

-0.107 

0.065 

Number of Adults 

Poverty 

0.019 

-0.408*** 

0.044 

-0.328*** 

Move County 0.300 0.142 

Move State 0.480 -1.437 
Other Move 0.698 0.494 

Child Characteristics 
Black 
Hispanic 

-0.205 
-0.187 

-0.399*** 
-0.413*** 

Other Race/Ethnicity 

Female 
-0.059 

0.188** 
-0.177 

0.051 

Mother Characteristics 
Age 20 to 29 0.572** -0.099 

Age 30 to 39 

Age > 39 

0.620** 

0.468 

-0.209 

0.275 

Less Than HS Education 

HS Education 

-0.218* 

-0.157 

-0.167 

-0.297*** 

Married -0.215* -0.151 

State Characteristics 

Unemployment Rate -0.155 0.532*** 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance 

at 5%, and *** indicates statistical significance at 1%. Models include state, year, and 

month effects. Sampling weights are used. 

(continued next page) 



35  

 

Table 8: Logit Discrete Time Hazard Results – 2001 and 2004 SIPP 

(continued) 
 

Variable 2004 2001 

Baseline Hazard   

Duration = 1 Month 

Duration = 2 Months 

0.294 

-0.417 

0.436 

0.676** 

Duration = 3 Months 0.296 0.745*** 

Duration = 4 Months 0.101 0.023 

Duration = 5 Months 0.266 0.200 

Duration = 6 Months -0.397 0.599 

Duration = 7 Months 

Duration = 8 Months 

-0.093 

0.352 

0.923*** 

1.246*** 

Duration = 9 Months 

Duration = 10 Months 

0.157 

0.748*** 

1.087*** 

1.357*** 

Duration = 11 Months 

Duration = 12 Months 

0.581** 

0.892*** 

0.985*** 

0.738* 

Duration 13 to 17 Months 

Duration = 18 Months 

0.465** 

0.571 

0.790*** 

0.663 

Duration 19 to 23 Months 0.319 0.987*** 

Duration = 24 Months 0.447 -0.374 

Duration > 24 Months -0.166 0.602* 

Log Likelihood -2744.45 -1854.51 

Sample Size 1649 1233 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 

5%, and *** indicates statistical significance  at 1%. Models include state, year, and 

   month effects. Sampling weights are used.   
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Table 9: Competing Risks Discrete Time Hazard Results 

– 2001 and 2004 SIPP 

2004 SIPP  2001 SIPP 
 

Variable Eligible Ineligible Eligible Ineligible 

Spell Characteristics     
Recertification Month 0.293** -0.006 0.237 -0.043 

Seam Month 

Family Characteristics 

1.299*** 1.387*** 2.787*** 3.644*** 

Pregnant Woman -1.035 NI 0.110 NI 

Postpartum Woman 

Number Age 0-5 

-0.082 

-0.021 

-0.019 

-0.781*** 

0.394* 

-0.065 

0.179 

-0.533*** 

Number Age 5-17 0.011 -0.527*** 0.061 -0.012 

Number of Adults 0.024 -0.054 0.061 0.209* 

Poverty -0.142 NI 0.030 NI 

Move County 0.324 -0.063 0.077 0.239 

Move State -0.582 1.646*** -1.119 NI 

Move Other 0.519 0.904* 0.352 0.035 

Child Characteristics 

Black -0.131 -0.511 -0.450*** -0.285 

Hispanic 

Other Race/Ethnicity 

-0.129 

-0.009 

-0.259 

-0.857 

-0.396** 

-0.256 

-0.515* 

-0.039 

Female 0.190** 0.021 0.118 -0.100 

Mother Characteristics 

Age 20 to 29 0.426 NI -0.035 NI 

Age 30 to 39 0.481 0.229 -0.094 -0.437* 

Age > 39 0.560 -1.604* 0.194 0.704 

Less Than HS Education 

HS Education 

-0.093 

-0.007 

-1.176*** 

-1.042*** 

-0.084 

-0.206 

-1.078*** 

-0.706*** 

Married -0.316** 1.215*** -0.321** 1.937*** 

State Characteristics 

Unemployment Rate  -0.155  0.070  0.542  0.576*** 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance 

at 5%, and *** indicates statistical significance at 1%. Models include state, year, and 

month effects. Sampling weights are used. 

(continued next page) 
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Table 9: Competing Risks Discrete Time Hazard Results 

– 2001 and 2004 SIPP (continued) 

2004 SIPP  2001 SIPP 
 

Variable Eligible Ineligible Eligible Ineligible 

Baseline Hazard     
Duration = 1 Month 0.095 1.720*** 0.592* 0.301 

Duration = 2 Months -0.265 NI 0.815** 0.723 

Duration = 3 Months 0.282 1.056 0.998*** 0.228 

Duration = 4 Months 0.199 0.009 0.208 -0.130 

Duration = 5 Months 

Duration = 6 Months 

0.191 

-0.512 

1.433** 

0.970 

0.301 

0.877** 

0.378 

-0.117 

Duration = 7 Months -0.225 1.152** 1.173*** 0.421 

Duration = 8 Months 0.296 1.466** 1.337*** 1.470** 

Duration = 9 Months 

Duration = 10 Months 

-0.056 

0.657** 

1.787*** 

1.947*** 

1.171*** 

1.524*** 

1.286 

1.335* 

Duration = 11 Months 0.668*** 0.695 1.187*** 0.801 

Duration = 12 Months 

Duration 13 to 17 Months 

0.788*** 

0.426* 

2.200*** 

1.498*** 

1.011** 

1.119*** 

0.180 

-0.123 

Duration = 18 Months 0.762** NI 1.088** NI 

Duration 19 to 23 Months 0.475* -0.449 1.177*** 0.901 

Duration = 24 Months 0.155 2.068** NI 1.660 

Duration > 24 Months -0.345 1.171** 0.741** 0.875 

Log-Likelihood -2961.60 -2065.65 

Sample Size 1649 1233 
Notes: * indicates statistical significance at 10%, ** indicates statistical significance at 

5%, and *** indicates  statistical  significance  at 1%. Models include state, year, and 

   month effects. Sampling weights are used.   


