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Abstract 

In this paper I examine the effect of the Earned Income Tax Credit (EITC) 
on birth outcomes by exploiting the 1993 expansion, which increased 
benefits disproportionately for families with two or more children.  Using 
both difference-in-difference and difference-in-difference-in-difference 
approaches, I find that the expansion had small positive and statistically 
significant effects on birth weight, and that the expansion reduced the 
incidence of low birth weight.  I also examine whether the increase in 
income as a result of the expansion led to greater investment into health 
inputs by testing whether the expansion increased the number of prenatal 
visits among eligible mothers.  I find the expansion had no effect on prenatal 
care decisions. 
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1. Introduction 

 Economists have recently become interested in the relationship between socioeconomic 

status and health.  A large literature documents that those with higher socioeconomic status have 

better health outcomes.  Adler et al. (1994) establish that the positive relationship between 

income and health is not limited to the lower end of the income distribution, but persists 

throughout.  This relationship begins early in life—Case et al. (2003) find that the gradient is 

present as early as childhood, and Finch (2003) provides evidence that there is health a gradient 

among infants.   

If one is concerned with reducing disparities in health across income classes, it is 

important to understand which policy tools are effective in improving health.  Some argue that an 

effective mechanism to achieve this goal is the use of in-kind transfer programs that provide 

direct access to healthcare for the poor.  Others argue that cash transfer programs that give extra 

income to poor households offer the opportunity to purchase healthcare and health related goods, 

relieve stressful financial burdens that may be detrimental to health, and may reduce the 

consumption of cigarettes.  Understanding the different health effects each type of program 

generates is important for policymakers interested in reducing inequalities in health.  This paper 

adds to the literature by providing an evaluation of effect of the largest cash transfer program, the 

Earned Income Tax Credit (EITC), on birth outcomes. 

There is research devoted to examining the efficacy of in-kind transfer programs such as 

Medicaid, Women, Infants, and Children (WIC), and SCHIP in programs in improving health 

outcomes.  Such programs make healthcare more accessible to low-income families, and increase 

the consumption of medical care among eligible families (Currie and Gruber, 1996).  Research 
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on such programs finds that Medicaid expansions in the 1990’s reduced infant mortality and the 

incidence of low birth weight (Currie and Gruber, 1994). The effect of the WIC program is less 

clear—Kowaleski-Jones and Duncan (2002) find that participation in WIC improves birth 

weights, while Joyce et al. (2005) find that WIC has little effect on infant health.     

There has not been as much examination of the health effects of cash transfer programs.  

Most of the work done has examined the AFDC/TANF program, which has diminished in 

importance over time.  Notably, Currie and Cole (1993) examine whether participation in the 

AFDC program affects birth weights, and find that enrolling in AFDC has no effect for infants of 

non-white mothers, and positive effects for infants of white mothers.  The literature leaves 

important questions about the ability of cash transfer programs to improve health unanswered.  

Namely, no one has examined the health effects of the EITC, which is the largest cash transfer 

program.  Additionally, there has been little work examining whether the extra income provided 

by cash transfer programs has been used to invest in health inputs such as visits to the doctor. 

This paper makes two contributions to the literature.  First, I provide an evaluation of the 

effect of the EITC on a number of birth outcomes by exploiting the 1993 expansion of the EITC, 

which disproportionately increased benefits for families with 2 or more children.  Second, I 

examine whether the expansion of the EITC led to greater investment in health by low income 

families by testing whether the expansion increased the number of prenatal doctor visits or 

changed tobacco use patterns during pregnancy among affected mothers.   

Using a commonly employed difference-in-difference estimation strategy, I detect small 

but statistically significant improvements in birth weight, a reduction in the incidence of low 

birth weight, an increase in the number of prenatal doctor visits, and a reduction in smoking 
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during pregnancy. When I employ a difference-in-difference-in-difference methodology that has 

never been used in the EITC literature, I find the expansion had positive and significant effects 

on birth weight that are larger than the difference-in-difference estimates, statistically significant 

reductions in the incidence of low birth weight, and no effect on prenatal visits and smoking.  

Such results indicate the expansion slightly improved birth weights, and that the standard 

difference-in-difference methodology associated with the 1993 expansion may be flawed. 

The paper proceeds as follows.  Section 2 discusses the EITC program, and explains why 

we might expect it to affect birth outcomes.  Section 3 explains my identification strategy and 

describes the data.  Section 4 presents results for the effect of the expansion on health outcomes 

and the use of health inputs during pregnancy.  Section 5 tests my results by using alternative 

identification strategies.  Section 6 concludes. 

2. The EITC expansion and the 1993 expansion 

A. History and Background of the EITC 

The EITC is the nation’s largest cash transfer program, with transfers totaling $36 billion 

in 2004.  While the program’s goal is to generate income for poor families, it is different from 

traditional cash assistance programs in that transfers are made through a refundable tax credit.  

This unique structure, which requires families to have positive earned income to be eligible, has 

helped the program gain in popularity due to its more stringent work requirements for the 

program’s recipients.  Created in 1975, the EITC has been expanded in terms of benefit size and 

eligibility requirements numerous times since its inception. 

The structure of the payment schedule is as follows: for a certain income range 

commonly referred to as the phase-in range (up to $10,020 for a filing unit with two or more 
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dependent children in 2001), recipients receive a subsidy that is proportional to their earned 

income.  At the end of the phase-in range, the size of the credit reaches its maximum ($4008 for 

the same filing unit in 2001).  For incomes above the phase-in range, the maximum credit is paid 

until a certain income threshold ($13,090 in 2001), when the credit is slowly phased out as 

earned income increases.  At the eligibility-restricting income ($32,121 in 2001), the size of the 

credit reaches zero.  Figure 1 illustrates the payment schedule for families with one and 2 or 

more children in both 1993 and 1996. 

The EITC has been expanded a number of times since its inception.  When the program 

was created in 1975, filing units eligible for the EITC were those that met the income 

requirements and had at least one dependent child.1  The size of the credit did not depend on the 

number of dependent children in the filing unit, and benefit levels were not indexed to inflation.  

Thus, the program diminished in importance over time as the size of the benefits was wiped out 

by inflation.  The Tax Reform Act of 1986 (TRA86) indexed the EITC to inflation, leading to an 

expansion in the maximum credit for all eligible families.   

The second major expansion, which is the focus of this paper, occurred in 1993.  The 

Omnibus Budget Reconciliation Act (OBRA 1993) dramatically changed the EITC in a couple 

of ways.  First, it expanded the maximum credit size for all eligible families by increasing the 

amount of the subsidy in the phase-in range.  Second, it generated significant differences in 

benefits for families with 2 or more children and families with 1 child.  As a result of the 

expansion, the maximum credit increased from $1,511 to $3,556 for families with 2 or more 

children, compared with an increase from $1,434 to $2,152 for families with one child.  The 

                                                            
1 A dependent child is defined as a biological, adopted, or step-child of the taxpayers.  After 1991, the child had to 
live with the parent for more than half the year to be defined as dependent. 



Baker: The EITC and birth outcomes 

 

5 

 

subsidy in the phase-in range increased from 19.5 to 40 percent of earned income for families 

with 2 or more children, compared to an increase from 18.5 to 34 percent for families with one 

child.  Figure 1 compares the benefit levels for families with 1 child against families with 2 or 

more children before and after the expansion by plotting adjusted gross income on the horizontal 

axis and the size of the credit on the vertical axis.  Note that before the expansion, benefit sizes 

were nearly identical, but after the expansion had taken full effect in 1996, benefit levels for 

families with 2 or more kids were 65 percent ($1404) greater. 

The 1986 and 1993 expansions have helped the EITC grow into the nation’s largest cash 

assistance program.  The size of the EITC and its unique incentive structure make it one of the 

most studied government programs. 

 A large majority of the research on the EITC has focused on labor supply, since those 

who argue for the EITC over other cash assistance programs state that the EITC will encourage 

poor families to work.  Results dictate that the EITC increases both the likelihood that a single 

mother will work, and the number of hours a single mother will work conditional on working 

(Meyer and Rosenbaum, 2001; Eissa and Liebman, 1996).  Among married women, results 

dictate that the EITC reduces labor force participation (Eissa and Hoynes, 2004).  Other research 

on the EITC has examined the program’s effect on fertility (Baughman and Dickert-Conlin, 

2006) and marriage and family formation (Dickert-Conlin and Houser, 2002), finding that the 

program has little effect on both outcomes.  Surprisingly, no one has examined the effect of the 

EITC on health outcomes.  I will now describe how we might expect the EITC to affect infant 

health. 

B. The EITC and Health 
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We might expect the EITC to affect health through three different pathways.  First, the 

EITC increases income through cash transfers.  If higher income causes better health, we would 

expect to see health improvements as a result of the income expansion provided by the EITC.  To 

understand how large the income effects of the EITC could be, consider an EITC-eligible family 

with 2 dependent children earning the maximum credit in 2001.  Such a family would earn 

between $10,020 and $13,090 in 2001 in the absence of the EITC.  With the EITC the family’s 

income increases by $4009, a growth between 30 and 40 percent. 

There has been little work that directly tests the causal nature of the relationship between 

income and health.  There are, however, a number of explanations for why we might think that 

such a relationship may exist.  Traditional arguments state that those with higher income have 

greater access to care and greater opportunity to purchase care.  If the use of medical care 

improves health outcomes, then we would expect that increasing income could improve health 

outcomes by allowing for greater use of medical care.  This argument assumes that medical care 

is a normal good with a relatively large income elasticity, and that the use of medical care 

improves health.  However, there is some dispute about the ability of medical care to improve 

health (McKeown, 1979) and not too much evidence of how the use of medical care responds to 

changes in income.   

Another explanation for why higher income might improve infant health that is growing 

in popularity argues that one’s relative social status might affect health outcomes.  These 

arguments are motivated by the fact that there is no relationship between national income and 

national health outcomes across countries, but the relationship between income and health is 

persistent within countries.  Further, the health/income gradient is present in countries with 
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universal health care, where access to care should be equal across income classes.  Marmot et al. 

(1997) and others argue that if low social status causes stress, which is detrimental to health, then 

increases in income that might result in increases in social rank might improve health.   

Finally, increases in income may affect health outcomes through pathways related to the 

consumption of unhealthy goods.  Some suggest that higher income might reduce cigarette 

smoking, a leading cause of low birth weight infants.  Such an argument only follows if 

consumption of cigarettes directly depends on income—that lower income individuals smoke 

more is not sufficient to prove this, since low income might be correlated with unobserved 

characteristics that affect the likelihood an individual smokes.  Wasserman et al. (1991) provide 

evidence that this is the case by establishing that cigarettes are an inferior good. 

In addition to the income effects of the EITC, a large literature has established that the 

EITC affects labor supply decisions.  If one’s labor decisions affect health outcomes, then we 

would expect the EITC to influence health outcomes through this channel.  It is hard to test the 

effects of labor supply on health, so hypothesizing whether the health effects of the EITC 

generated by labor supply changes are positive or negative is difficult.  If working during 

pregnancy has a negative effect on birth outcomes, then it is plausible that the labor supply 

effects of the EITC may counteract the income effects.  The limited research examining this 

issue shows that labor force participation during pregnancy has little effect on birth outcomes 

(Baum, 2004).  If this is true it is likely that any effects of the EITC on birth weight, my outcome 

of interest, should be attributable to something other than the EITC’s labor supply effects.   

One last way the EITC might affect health is through fertility incentives.  Under the EITC 

payment schedule, families with 2 or more children receive a larger credit than families with one 
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child, creating a financial incentive for EITC eligible mothers with one child to have a second 

child.  If the mothers who respond to this incentive are a non-random sample of EITC eligible 

mothers with 1 child, then the EITC would change the composition of the mothers giving birth.  

If the children of these mothers have different birth outcomes, we would expect the EITC to 

influence infant health.  It is unclear whether this fertility incentive would have a positive or 

negative effect on birth weights. 

The theoretical predictions of the effect of the EITC are ambiguous.  It is unlikely that the 

income effects of the EITC would reduce health, but it is possible that the labor supply and 

fertility effects the program creates might be detrimental to infant health.  I estimate the overall 

effects of the EITC on infant health, and do not try to isolate the income, labor supply, and 

fertility effects.  I do provide tests for whether there was a change in both the consumption of 

health care and the use of cigarettes as a result of the expansion.  I will now describe my 

empirical methods for identifying the effect of the EITC on birth outcomes. 

3. Data and Identification Strategy 

To generate an estimate of the effect of the 1993 EITC expansion on birth outcomes, one 

could examine whether a specific birth outcome for a group treated with an increase in EITC 

benefits improved after the implementation of the expansion.  The problem with such an 

identification strategy is that the method fails to isolate the effect of the expansion from other 

secular trends in birth outcomes.  If factors unrelated to the EITC were causing birth weights to 

decrease right around 1993, such a method might estimate that the EITC expansion reduced birth 

weights, when in fact the expansion may have prevented birth weights from decreasing even 

further.   
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To circumvent this problem, I will employ a difference-in-difference framework.  This 

estimation strategy attempts to mimic a randomly assigned clinical trial in that it examines the 

outcomes of two groups, one of which is “treated” with an EITC expansion.  The group that is 

not treated, known as the control group, is intended to represent the secular trends in the outcome 

of interest that would have occurred among the treatment group in the absence of an intervention.  

To isolate the effect of the EITC expansion from secular trends, one can look at the change in the 

difference in birth outcomes between the treatment and control groups before and after the 

expansion.  Such a method is preferred to the method previously described in that the control 

group can help identify the secular trends in the outcome of interest, allowing us to distinguish 

between the effect of the treatment and other effects not related to the treatment.   

In the context of the 1993 EITC expansion, I use two different treatment/control 

specifications.  In both models, I select families with 2 or more children as the treatment group.  

Such families received the largest increase in benefits as a result of the 1993 expansion.  In the 

first model, I select mothers giving birth to their first or second child as the control group.  

Interpretation on the estimate generated for this model is difficult, because the mothers in the 

control group giving birth to their second child were treated with an expansion as well.  Thus, the 

estimate generated does not measure the full effect of the 1993 expansion for families with 2 or 

more children, but instead measures the effect of the increase in benefits that went above and 

beyond that received by mothers with one child.   

In the second specification, I select mothers giving birth to their first child as the control 

group.  The interpretation on this estimate is easier, because mothers giving birth to their first 

child received a near negligible treatment in 1993, so they should represent what would have 
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happened to the treatment group in the absence of any treatment at all.  Thus, this estimate 

measures the full effect of the 1993 expansion on mothers with two or more children.     

Providing estimates for both models is useful, however, because the actual treatment in 

the first model is smaller than that in the second, so we should expect to see larger estimates of 

the treatment effect in the second specification.  Figure 3 presents time-series trends for a 

number of infant health outcomes and maternal health behavior during pregnancy for the 

treatment group and the control group in the second model.  The pictures on Figure 3 indicate 

that the treatment group had some improvement in birth weight, the incidence of low birth 

weight, and smoking prior to the expansion, but there was not much change in doctor visits. 

 The general difference-in-difference model will estimate equation (1): 

 

Yijt = μ*POSTt*THIRDKIDijt + γ*POSTt + η*THIRDKIDijt + β*Xijt + θj + λt + δjt + εijt     (1) 

 

where i, j, and t index persons, states, and time .  Y is the birth outcome of interest, X is a vector 

of demographic characteristics, including a complete set of dummies for mother’s age and birth 

parody, θj are state effects, and λt are year effects.2  δjt are time specific factors within each state 

that might affect birth weights: the percentage of the population that is black, the percentage of 

the population that is foreign born, the unemployment rate, and per capita disposable income.  

POST is a dummy variable that equals 1 if the birth occurred in the group deemed post-

expansion; this group varies based on the model being estimated.  I will discuss how the values 

of this variable change in the Section 4.  THIRDKID is a dummy variable that equals 1 if the 

                                                            
2 The year effects subsume the POST variable, and the set of birth parity dummies subsumes the THIRDKID 
variable 
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mother giving birth is part of the treatment group—these are mothers who are giving birth to 

their third or higher child.  The coefficient μ on the interaction term POST*THIRDKID is the 

coefficient of interest.  It represents the effect of the expansion on those who were likely to 

receive the EITC3, and our estimate ̂  will be unbiased if the treatment and control groups have 

been properly identified.  I will now describe the data I use to estimate this equation. 

A. Data 

Data for this project come from the Natality Detail File, an annual census of births in the 

United States provided by the National Center for Health Statistics (NCHS).  The data in the file 

come directly from birth certificates, and provide detailed information about birth outcomes, 

demographic characteristics of the mother, the number of previous live births of the mother, 

maternal smoking habits, and prenatal care usage.  The data do not contain information about 

income or EITC-eligibility, so I am forced to use a proxy for EITC eligibility.  A common proxy 

in the literature is years of education: Eissa and Hoynes (2004) use mothers with less than a high 

school degree to estimate EITC eligibility, and Baughman and Dickert-Conlin (2007) use 

mothers with no years of college.  I follow Eissa and Hoynes and proxy EITC eligibility with 

having less than a high school degree, since they find that 58 percent of married women with less 

than a high school degree are EITC-eligible, compared with only 19 percent for those with a high 

school degree. 

To construct my dataset, I gather all relevant demographic information: year, state, 

mother’s age, marital status, years of education, number of previous live births, and race.  I drop 

                                                            
3 Note that this coefficient does not measure the effect of the expansion on those who actually received the 
expansion.  I deal with this problem in section 4. 
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observations missing any of this information.  This resulted in losing around 6 percent of all 

births from years 1989-1996 from the dataset.  Additionally, I drop any missing values from the 

outcome of interest variable to construct outcome specific datasets.  For my analysis, I collapse 

the individual level data into cells based on year, state, mother’s race, mother’s age, number of 

past live births, and marital status, and weight each cell according to the number of mothers who 

share those characteristics.4  Table 1 presents summary statistics for the birth weight, number of 

prenatal visits, and smoking during pregnancy datasets.  Births in which the mother is less than 

18 years old or younger are also dropped, since such mothers would not receive EITC benefits. 

All differences in the number of observations across these five datasets are attributable to my 

dropping of observations missing values on the outcome of interest in that specific dataset.  Note 

that the means do not dramatically change from birth weigh to prenatal care datasets, indicating 

that the observations dropped are a representative sample of those without missing information 

in the dataset.5 

I restrict my analysis to the years 1989-1996 for a number of reasons.  First, prior to 1989 

information about maternal smoking during pregnancy was not reported on birth certificates, 

making it difficult to gather estimates for this outcome.  Additionally, using years 1989-1993 as 

pre-treatment years provides a sufficiently long pre-treatment period.  Second, the passage of the 

Personal Responsibility and Work Opportunity Reconciliation Act (PRWORA), which 

dramatically changed the welfare state in the United States, occurred in 1996.  Due to the 

magnitude of the changes generated by this welfare reform, I choose to avoid the years after its 

                                                            
4 An example of a cell would be a 23-year old married, white mother with 11 years of education giving birth to her 
3rd kid in North Carolina in 1994 
5 The race means change in the tobacco dataset because CA, NY, IN, and SD did not report smoking during 
pregnancy for much of the sample 
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passage to avoid any confounding effects.  Lastly, since the 1993 expansion was phased in from 

1994-1996, I drop the births in 1994 from the analysis since it is unlikely that most EITC eligible 

mothers would have received the expanded credit during pregnancy.  I will now present results 

using the difference-in-difference framework. 

4. Results 

The results presented in this section are the difference-in-difference estimates of the 

effect of the 1993 expansion on birth weights, incidence of low birth weight, number of prenatal 

visits, and tobacco use during pregnancy.  For each of the outcomes of interest, the dummy 

variable POST equals one for years 1995 and 1996 and zero in all other years.   

Tables 2-5 present the results for the four outcomes of interest.  The dependent variables 

in each respective table are: birth weight (in grams), a dummy variable for whether the infant 

was born low birth weight (<2500 grams), the total number of prenatal visits during pregnancy, 

and a dummy variable for whether the mother smoked during pregnancy.  The regressions in 

Tables 3 and 5 are estimated as linear probability models for ease of the interpretation.   

In each table, the estimates on the coefficient POST*THIRDKID are the difference-in-

difference estimates for the treatment effect of the EITC expansion.  The first two columns 

present estimates for a pooled sample of single and married women, while the third and fourth 

columns present estimates for single women and the last two present estimates for married 

women.  Columns 1, 3, and 5 present results of my first specification, where the control group 

includes mothers giving birth to their first or second child.  Columns 2, 4, and 6 present results 

for my second specification, where the control group is limited to mothers giving birth to their 
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first child.  Robust standard errors clustered by state are presented in parentheses below the 

coefficient estimates. 

 Under the first specification, for the pooled sample of both single and married women, 

the expansion is estimated to have increased birth weights by 3.63 grams, but is not statistically 

significant.  Under the second specification, the estimate increases to 7.30 grams, and is 

statistically significant at the 1 percent level.  This is a result we would expect if we anticipate 

that the 1993 expansion improved birth outcomes, because as mentioned earlier the treatment 

effect in the first model is the effect of the benefits to the treatment group above and beyond 

what was received by mothers giving birth to their first child; the treatment effect in the second 

model measures the full effect of the expansion.  We see similar differences between the two 

specifications for both the single and married regressions as well.   

We see statistically significant reductions in the incidence of low birth weight across all 

groups.  The effect is largest among single women, with the expansion estimated to have reduced 

the incidence of low birth weight by .44 percent under the second specification.  Again, we see a 

larger effect when the comparison group is first born children for each sample; when the 

comparison group is first and second born children, the estimated effect of reducing the 

incidence of low birth weight falls by 29 percent in the pooled sample.   

In looking at the expansion’s effect on the number of doctor visits, an indicator of the 

investment in infant health, we see very little change after the expansion.  There were no 

statistically significant effects among all women or single women, and small but statistically 

significant increases in prenatal visits among married women under both specifications.  

Estimates indicate that the expansion increased the number of prenatal doctor visits by 0.051 for 
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married women under the first model, and by 0.095 visits under the second model.  The mean 

number of visits for the treatment group in 1993 was approximately 10, so results show that the 

expansion increased the number of prenatal visits by approximately 1 percent. 

Results for smoking during pregnancy indicate that the expansion reduced the proportion 

of mothers that smoked during pregnancy.  Estimates for the pooled sample under the second 

specification reveal that that expansion reduced the likelihood that a mother smoked during 

pregnancy by 0.7 percent.  The estimates for single and married women are a larger—1 percent 

and 1.15 percent, respectively.  To put the magnitude of these estimates into context, it should be 

noted that 30 percent of mothers in the treatment group in 1993 smoked during pregnancy. 

A. Conversion of Coefficients 

One important note from my estimation strategy is that not all mothers in the treatment 

group are actually EITC eligible.  Equation 1 represents the reduced form equation estimating 

the effect of the expansion on people who are likely to be eligible for the EITC.  The treatment 

effect of interest in this paper is the effect of the EITC expansion on people who were both 

eligible for the EITC and received the credit.  I do not have a first stage regression to estimate the 

likelihood of EITC take-up among less-than-HS educated mothers, so I turn to an alternate 

method of estimating the “treatment on the treated.” 

To produce this estimate, I turn to data from the 1997 March Current Population Survey 

(CPS), which surveys households about labor market conditions in 1996, to compute the 

proportion of my treatment group that is actually eligible for the EITC.  While this 

approximation method does not take into account the fact that some EITC-eligible households 

will not take-up the credit, it should be noted that EITC take-up rates are extremely high, so my 
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estimates will come close to the actual EITC take up rate among the treatment group.  From the 

CPS data, I find that 55 percent of women between the ages of 18 and 45 with at least 2 children 

and less-than 12 years of education are EITC eligible.  Among married women, 63 percent are 

EITC eligible, and among single women 44 percent are EITC eligible.   

To obtain my estimates of the treatment on the treated, I convert the difference-in-

difference estimates using the delta method.  The delta method says that if for some random 

variable Z~N( , , and some continuous function g(.), then g(Z)~N( , ).  I 

define g( ̂ ̂ , where ̂  is the reduced form treatment effect estimated in equation 1, and  is 

the proportion of the treatment group that I estimate is eligible for the EITC.  The coefficient 

estimate ̂  in equation 1 (the reduced form estimate of the treatment effect) is a normally 

distributed random variable, and g is clearly a continuous function, so the conditions required to 

use the delta method are met.6 

Table 10(a) presents the converted difference-in-difference estimates for each of the 

outcomes of interest under the second specification, where the members of the control group did 

not receive any EITC expansion.  The rows indicate the outcome of interest, and the columns 

present estimates broken down by marital status.  This table allows us to understand the differing 

effects of the 1993 expansion on single and married women.  This is important to note because 

the expansion increased labor supply among single women, but decreased labor supply among 

married women.  While there is not enough information to conclude whether these differences 

are attributable to fundamental differences between the two groups or due to the differing 

                                                            
6 It follows from the delta method that the adjusted coefficients and their standard errors should be equal to the 
reduced form coefficient and standard error estimates multiplied by the reciprocal of the fraction of the treatment 
group that took up the EITC. 
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reactions in the labor market of the two groups, we should note the effects on the two groups are 

drastically different for birth weights. 

5. Alternate Specification 

A. Concerns with Difference-in-Difference estimates 

While the difference-in-difference estimation strategy offers a number of advantages, it 

relies on the critical assumption that the outcomes of the control group represent what would 

have happened to the treatment group in the absence of treatment.  If such an assertion proves 

false, then the difference-in-difference model will provide a biased estimate of the treatment 

effect.  In this paper, the primary assumption is that the trends in birth outcomes among first born 

children represent the trends that would have occurred among third and higher born children in 

the absence of the expansion of the EITC.   

The labor supply literature on the EITC has specified treatment and control groups based 

on the number of children within a household to generate difference-in-difference estimates, and 

this method is generally accepted.  However, mothers giving birth to their first kid have different 

observed characteristics than mothers giving birth to their third or higher kid.  Table 6 presents 

means and standard deviations for a number of relevant observed characteristics and birth 

outcomes among mothers in both the treatment and control groups before the expansion.  Note 

that mothers in the treatment group are on average 4 years older than mothers in the control 

group, have less schooling, are more likely to be married, and are more likely to be non-white.  

While these differences are not proof that the driving assumption is false, they do raise concerns 

that the time trends of the control group may not mimic the time trends of the treatment group.  

What should really make us skeptical of the difference-in-difference estimates, however, is direct 
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evidence that the treatment and control groups’ time trends in birth weights were not identical 

prior to the expansion.  If such behavior occurred over the period of interest, the difference-in-

difference estimates I present are biased.   

The primary concern with the difference-in-difference estimates is that the treatment 

groups’ birth outcomes were improving relative to the control group prior to the EITC 

expansion.  Under such a scenario, my estimates of the treatment effect would include the effect 

of the treatment plus the secular change in the difference between the two groups’ birth 

outcomes, making the estimates biased.  To test whether this is the case, I estimate equation 4, 

which includes a “false treatment” placebo term and an interaction term.   

 

Yijt =  τ*PLACEBOt*THIRKIDijt + χ*PLACEBOt + η*THIRDKIDijt + β*Xijt + θj + λt + δjt + εijt     (4) 

 

The PLACEBO variable equals 1 for all years after the “false expansion,” and zero for the years 

prior to the false expansion.  The sample on this regression is restricted to the year 1989-1993, 

which are my pre-treatment observations. If there were no differing trends between the treatment 

and control group prior to the 1993 expansion, we should expect the coefficient τ to be zero.  

Table 7 presents estimates of equation 4 for all three marital status pools, when the “false 

expansion is defined to have occurred in 1991 for one model and 1992 for the other.  In each 

case, we see that among both the pooled sample and single women there were positive and 

statistically significant changes in birth weight for the treatment group relative to the control 

group prior to the expansion.  Such results strongly hint that the difference-in-difference model is 

not sufficient to estimate the true treatment effect, calling for an alternative identification 

strategy. 
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Difference-in-Difference-in-Difference Strategy 

To alleviate this concern, I employ a difference-in-difference-in-difference framework. 

Such a model exploits the fact that not all mothers in the Natality Detail dataset are EITC-

eligible.  By comparing the time trends of the treatment and control groups among non-EITC 

mothers to those of EITC mothers, I can “difference out” the secular changes in outcomes of the 

treatment and control groups over time, thus eliminating the bias from the estimate.  This is done 

by subtracting the “treatment effect” estimated for non-EITC mothers from the treatment effect 

estimated for EITC mothers.  The assumption of this model is that the difference in the time 

trends of first born and third and higher born children is the same for both EITC and non-EITC 

eligible mothers.  The difference-in-difference-in-difference model is presented by equation 5: 

 

Yijt = ώ*EITC*POSTt*THIRDKIDijt + ρ*EITC*POST + ψ*EITC*THIRDKID + 

α*POSTt*THIRDKIDijt +φ*EITC + γ*POSTt + η*THIRDKIDijt + β*Xijt + θj + λt + δjt + εijt     (5) 

 

The variable EITC indicates whether the mother is likely to be EITC-eligible, and equals 1 if the 

mother has less-than a high school degree.  The coefficient ώ represents the effect of the EITC 

expansion on those who were likely to receive the treatment.  If the assumption driving the 

estimate of the difference-difference-in-difference model is correct, then ώ should present an 

unbiased estimate of the treatment effect. 

 Table 8 presents regression estimates of equation 5 for each of the four outcomes of 

interest for the pooled sample of single and married women.  The treatment group is third and 

higher born kids, and the control group is first born kids.  In these regressions, the population 

consists of women without a high school degree and women with a college degree.  I dropped 
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women with between 12 and 15 years of education because more than 22 percent of such women 

are eligible for the EITC, which means some of the trends among high school educated women 

would reflect the changes due to the EITC expansion, thus confounding the effects of adding the 

third difference to the model.7  Only 8 percent of women with a college degree are EITC-

eligible, so the expansion should not dramatically affect this group. 

Note that the estimate of the treatment effect on birth weight increases dramatically—the 

previous difference-in-difference estimate was 7.38 grams, while the DDD estimate is 13.8 

grams.  Further, the difference-in-difference estimate of the treatment effect falls outside of the 

95 percent confidence interval of the DDD estimate, indicating that the two models yield 

fundamentally different results.   For incidence of low birth weight, we see similar results; the 

DDD estimates the treatment effect to be larger, indicating the time trends between the treatment 

and control group in the difference-in-difference model were not the same.  For prenatal visits, 

the DDD estimates yield qualitatively similar results to the DD model—the expansion had no 

effect on the number of prenatal visits.  For tobacco use during pregnancy, the DDD estimates do 

not detect a statistically significant effect of the expansion, which is a qualitatively different 

result from the difference-in-difference, which found that the expansion led to a reduction in 

smoking during pregnancy. 

Table 10(b) presents the adjusted DDD estimates, taking into account the fact that 

equation 5 estimates the reduced form equation, which does not estimate the treatment-on-the-

treated.  Adjustments were again made using the delta method, following the same process 

described in Section 4.  Again note the large difference between the estimates of the effect of the 

                                                            
7 Baughman and Dickert-Conlin (2008) find that 22 percent of women with some college but no degree are EITC 
eligible.  Assuming women with a HS degree but no college are more likely to be EITC-eligible, this number will be 
greater than 22 percent.   
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expansion on single women relative to married women.  While this paper does not seek to 

explain this difference, it is a question that may be asked in future research. 

B. Specification check on the DDD 

The fact that the DDD estimates are significantly different from the difference-in-

difference estimates raises concern about which estimate to trust.  From the placebo tests 

previously conducted, we have strong reason to suspect that the difference-difference estimate is 

biased.  To try to correct this problem, I employed the DDD model to difference out the time 

trend differences between first born and third and higher born children.  Such a method is only 

effective if the time trends differences between first and third born children are the same for 

EITC and non-EITC eligible mothers.  To test whether this is the case, I again employ a placebo 

test on the DDD model.  To do so, I estimate equation 6: 

 

Yijt = π*EITC*PLACEBOt*THIRDKIDijt + χ*EITC*PLACEBO +  ψ*EITC*THIRDKID + 

κ*PLACEBO*THIRDKID +φ*EITC + η*THIRDKIDijt + β*Xijt + θj + λt + δjt + εijt     (6) 

 

If the coefficient π is zero, then prior to the expansion the non-EITC group is mimicking the 

EITC group.  If this coefficient is not zero, then we have cause for concern that the assumption 

of the DDD model is wrong.   

  Table 8 presents the regression estimates for equation 6.  Note that in all 6 regressions, 

the coefficient on the placebo treatment effect term is not statistically different from zero.  These 

results indicate that prior to the expansion, the time trend differences between first born and third 

and higher born children of less than high school educated mothers and college educated mothers 

were similar, offering support to the argument that the DDD are unbiased.  There should be some 
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concern about the accuracy of the DDD estimates for single women, considering the magnitude 

of the coefficient—it is approximately 10 grams for both falsification tests.  It is the only placebo 

estimate that is as large as the placebo estimates from the difference-in-difference model, 

indicating that adding the third difference may not be as useful for single mothers.  While we 

cannot reject the null hypothesis that there were changes in time trends prior to the expansion 

that will contaminate the DDD model, it appears as though there were some pre-expansion 

changes that should make us concerned.  It should be noted, however, that the DDD estimate of 

the treatment effect for single women8 is more than double the estimates produces by the placebo 

model. 

This DDD model reveals two important facts.  First, the 1993 EITC expansion had a 

positive and statistically significant effect on birth weights, reduced the incidence of low birth 

weight among affected mothers, but did not affect the likelihood of smoking during pregnancy or 

the number of prenatal visits.  Second, the results of the DDD model changed significantly from 

the difference-in-difference estimates, indicating that the assumption that mothers with no 

children provide a good control group for mothers with 2 or more kids may be flawed.  Unlike 

the difference-in-difference estimates, which failed falsification tests, the DDD estimates were 

robust to the placebo tests, indicating that these are more reliable.  While this paper only 

examines this assumption in the context of birth outcomes, the failure of the difference-in-

difference model should be noted when evaluating the validity of difference-in-difference 

estimates of the expansion on other outcomes. 

6. Conclusion  

                                                            
8 This result is not presented in any of the tables.  The DDD model estimates a 23.7 gram increase in birth weight 
among single women with less-than-a-high-school degree after the expansion. 
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This paper provides an evaluation of the effect of the 1993 expansion of the EITC.  To 

estimate the effects of the expansion, I employ both a difference-in-difference model and a 

difference-in-difference-in-difference model.  Results for the difference-in-difference model 

indicate that the expansion had small positive and statistically significant effects on birth weight, 

reduced the incidence of low birth weight and the proportion of women that smoke during 

pregnancy, and had little effect on the number of prenatal visits.  The DDD model confirms that 

the expansion had positive effects on birth weight, but the results are significantly larger than the 

DD estimates.  The model also finds that the expansion reduced the incidence of low birth 

weight, but had little effect on smoking during pregnancy and the number of prenatal visits.  

Further, when adjusting for the fact that not all women in the treatment group were actually 

treated with the expansion, I find that the effect of expansion was different on single and married 

women.  While the expansion increased birth weights for both groups, the effects were nearly 

double for single women.  While this paper does not seek to explain this difference, it raises an 

interesting question for future research. 

Such results indicate that the 1993 expansion was effective in increasing birth weights, 

though the magnitude of the effects is relatively small.  Further, the differing results from the 

difference-in-difference and DDD estimates indicate that specifying treatment and control groups 

based on the number of children a mother has may not satisfy the crucial assumption of a 

difference-in-difference model—that the treatment and control groups follow the same trends 

over time.  While this paper only proves this to be true for birth outcomes, other researchers 

using such an identification strategy should do so with caution. 



References 
 
Adler, N. E., Boyce, T., Chesney, M., Cohen, S., Folkman, S., Kahn, R., & Syme, S.L. (1994).  

“Socioeconomic status and health: The challenge of the gradient.” American 
Psychologist, 49. 15-24. 

Baughman, R., & Dickert-Conlin, S. (2008). “The Earned Income Tax Credit and Fertility,” 
Journal of Population Economics (forthcoming)\ 

Baum, Charles L., (2004). “The Effect of Employment While Pregnant on Health at Birth,” 
Economic Inquiry, 2005, vol. 43, issue 2, pages 283-302 

Case, Anne,  Lubotsky, D.,  & Paxson, C. ( 2002). "Economic Status and Health in Childhood: 
The Origins of the Gradient," American Economic Review, American Economic 
Association, vol. 92(5), pages 1308-1334, December 

Currie, Janet & Cole, Nancy, 1993. "Welfare and Child Health: The Link between AFDC 
Participation and Birth Weight," American Economic Review, American Economic 
Association, vol. 83(4), pages 971-85, September. 

Currie, Janet & Gruber, J. (1996a). "Health Insurance Eligibility, Utilization of Medical Care, 
and Child Health," The Quarterly Journal of Economics, MIT Press, vol. 111(2), pages 
431-66, May. 

Currie, Janet & Gruber, J. (1996b). "Saving Babies: The Efficacy and Cost of Recent Changes in 
the Medicaid Eligibility of Pregnant Women," Journal of Political Economy, University 
of Chicago Press, vol. 104(6), pages 1263-96, December 

Dickert-Conlin, S. & Houser, S. (2002). “The EITC and Marriage,” National Tax Journal, 55(1): 
25-40, March. 

Eissa, Nada & Hoynes, H. (2004). “Taxes and the labor market participation of married couples: 
the earned income tax credit,” Journal of Public Economics, Volume 88, Issues 9-10, 
August 2004, Pages 1931-1958. 

Eissa, Nada & Liebman, J. (1996). “Labor Supply Response to the Earned Income Tax Credit,” 
Quarterly Journal of Economics, 111:2. 

 
Finch, Brian K. (2003). “Socioeconomic Gradients and Low Birth-Weight: Empirical and Policy 

Considerations,” Health Services Research, Volume 38, Supplement 1, December 2003 , 
pp. 1819-1842(24) 

Joyce, T., Gibson, D. and S. Colman. 2005. "The Changing Association between Prenatal 
Participation in WIC and Birth Outcomes in New York City." Journal of Policy Analysis 
and Management. 24(4):661-685. 

Kowaleski-Jones, Lori. & Duncan, G. (2002). “Effects of Participation in the WIC Food 
Assistance Program on Children’s Health and Development: Evidence from NLSY 
Children,” American Journal of Public Health 92(5):  799-804. 

Marmot MG, Bosma H, Hemingway H, Brunner E, Stansfeld S., (1997). “Contribution of job 
control and other risk factors to social variations in coronary heart disease incidence,” 
Lancet, July 1997: 235-239 

McKeown, Thomas, The Role of Medicine: Dream, Mirage or Nemesis, (Princeton, NJ-Princeton 



University Press, 1979)  
Meyer, Bruce D. & Dan T. Rosenbaum, (2001). "Welfare, The Earned Income Tax Credit, And 

The Labor Supply Of Single Mothers," The Quarterly Journal of Economics, MIT Press, 
vol. 116(3), pages 1063-1114, August. 

Wasserman, J., et al., 1991. “The effects of excise taxes and regulations on cigarette smoking.” 
Journal of Health Economics, 10 (1), 43–64. 

 



2500

3000

3500

4000

t
Figure 1: Effect of 1993 EITC Expansion

0

500

1000

1500

2000

0 5000 10000 15000 20000 25000 30000

Si
ze
 o
f C

re
di
t

Adjusted Gross Income

Taxpayers with 1 
kid (1993)

Taxpayers with 2+ 
kids (1993)

Taxpayers with 1 
kid (1996)

Taxpayers with 2+ 
kids (1996)



Figure 2: Treatment and Control Group Trends Over Time
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Variable Birth Weight Prenatal Visits Tobacco Use
Mom Age 24.47686 24.47376 23.96721

(5.51) (5.51) (5.34)
Number of past births 1.517895 1.51403 1.480204

(1.53) (1.53) (1.50)
Years of Education 8.920412 8.921095 9.325409

(2.45) (2.45) (2.09)
Married 0.512832 0.5149805 0.5070627

(0.50) (0.50) (0.50)
White 0.388925 0.3921038 0.4791318

(0.49) (0.49) (0.50)
Black 0.1680666 0.1655417 0.2100721

(0.37) (0.37) (0.41)
Hispanic 0.4007747 0.4002537 0.2765427

(0.49) (0.49) (0.45)
Asian 0.0166686 0.0165471 0.0093917

(0.13) (0.13) (0.10)
Birthwt 3257.445 --- ---

(281.44)
Low-birth weight 0.0866031 --- ---

(0.13)
Gestation Age --- --- ---

Prenatal Visits --- 9.610971 ---
(2.33)

Tobacco Use? --- --- 0.3034312
(0.28)

Observations 4936901 4773940 3344247
Standard Deviations in Parentheses

Dataset

Table 1: Summary Statisitcs

Notes : Table presents summary statisitcs for the datasets used to estimate the effect of 
the expansion for each of the four outcomes of interest.  Data are taken from the Natality 
Detail file, and span the years 1989-1996, with observations in 1994  dropped from the 

dataset.  



(1) (2) (3) (4) (5) (6)
All kids No 2nd kid All kids No 2nd kid All kids No 2nd kid

POST*THIRDKID 3.63 7.30 7.26 10.75 4.16 9.85
(2.23) (2.69)*** (4.19)* (5.14)** (2.80) (3.10)*** 

POST (18.23) (22.65) (11.03) (21.06) (24.40) (26.55)
(6.01)*** (7.88)*** (6.50)* (7.18)*** (8.35)*** (7.77)*** 

THIRDKID (151.88) (146.11) 26.39 (125.67) (128.02) (135.24)
(120.64) (122.38) (.) (95.38) (291.70) (294.59)

Percentage black 1.12 2.45 (2.61) (3.53) 3.81 6.13
(4.38) (3.96) (5.45) (5.71) (4.44) (4.65)

Percentage foreign 6.37 5.62 10.90 10.79 3.68 2.68
(3.30)* (3.33)* (4.06)*** (4.14)** (3.14) (3.57)

Unemployment (0.57) (1.19) 3.66 2.71 (1.14) (1.13)
(3.44) (3.76) (4.74) (5.04) (2.48) (2.86)

Disposable income 1.44 0.61 3.88 4.05 4.66 3.11
(1.57) (1.54) (2.29)* (2.50) (1.59)*** (1.98)

White 27.92 24.70 (32.24) (34.99) 75.56 71.89
(23.21) (22.58) (21.15) (21.13) (24.03)*** (23.06)*** 

Black (209.87) (219.95) (229.41) (239.50) (138.90) (148.02)
(21.85)*** (21.37)*** (19.54)*** (19.45)*** (20.90)*** (20.42)*** 

Asian (53.38) (56.74) (137.58) (142.71) (31.24) (35.43)
(17.84)*** (17.47)*** (18.86)*** (20.30)*** (17.38)* (16.75)**

Hispanic 68.21 68.54 15.83 14.22 115.58 116.95
(27.06)** (27.07)** (28.09) (28.75) (23.47)*** (23.18)*** 

Constant 3251.09 3121.30 3255.29 3311.18 2931.51 3172.66
(32.39)*** (143.95)*** (203.22)*** (212.57)*** (170.20)*** (52.27)*** 

Observations 781535 622312 361191 287884 420344 334428
R-squared 0.17 0.16 0.18 0.17 0.10 0.10
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

All Marital Single Married
Table 2: Results of 1993 Expansion on Birth Weights

Note: Estimates are from OLS regression estimating Equation 1.  Birth weight (in grams) is the dependent variable.  The "All kids"  
column are estimates when the control group is first and second born children.  The "No 2nd kid" columns are estimates from where 

only first born children are the control group.  Observations from 1994 are dropped from the analysis.



(1) (2) (3) (4) (5) (6)
All kids No 2nd kid All kids No 2nd kid All kids No 2nd kid

POST*THIRDKID -0.002 -0.0028 -0.0033 -0.0044 -0.0022 -0.0035
(0.0007)*** (0.0009)*** (0.0013)** (0.0017)** (0.0006)*** (0.0007)*** 

POST 0.0053 0.0066 0.0037 0.006 0.0086 0.0084
(0.0022)** (0.0026)** -0.0025 (0.0035)* (0.0021)*** (0.0023)*** 

THIRDKID -0.1105 -0.1123 0.0034 -0.1188 0.2606 0.2621
(0.0372)*** (0.0381)*** -7.8443 (0.0304)*** (0.1546)* (0.1550)*

% Black -0.0017 -0.0022 -0.0006 -0.0006 -0.002 -0.0028
-0.0023 -0.0023 -0.0032 -0.0032 -0.0013 (0.0017)*

% Foreign -0.003 -0.0029 -0.0045 -0.0044 -0.0021 -0.0022
(0.0013)** (0.0013)** (0.0018)** (0.0019)** (0.0009)** (0.0010)**

Unemployment -0.0004 -0.0005 -0.0011 -0.0012 -0.0004 -0.0006
-0.001 -0.0011 -0.0019 -0.0021 -0.0008 -0.0008

Disp. income -0.0004 -0.0002 -0.0013 -0.0012 -0.0013 -0.001
-0.0008 -0.0008 -0.001 -0.001 (0.0006)** -0.0006

White 0.014 0.0158 0.0193 0.0202 0.0094 0.0114
(0.0023)*** (0.0028)*** (0.0041)*** (0.0044)*** (0.0019)*** (0.0023)*** 

Black 0.0845 0.0891 0.079 0.0826 0.0673 0.0712
(0.0042)*** (0.0050)*** (0.0046)*** (0.0051)*** (0.0045)*** (0.0052)*** 

Asian -0.0075 -0.0071 0.0126 0.0148 -0.0055 -0.0053
(0.0036)** (0.0040)* (0.0065)* (0.0071)** (0.0024)** (0.0027)*

Hispanic -0.0079 -0.0077 -0.0064 -0.0065 -0.0114 -0.0114
(0.0026)*** (0.0027)*** -0.0059 -0.0062 (0.0015)*** (0.0018)*** 

Constant 0.0748 0.1474 0.1125 0.1063 0.1744 0.0953
(0.0144)*** (0.0781)* -0.1169 -0.117 (0.0480)*** (0.0121)*** 

Observations 781535 622312 361191 287884 420344 334428
R-squared 0.08 0.08 0.1 0.09 0.04 0.04
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

All Marital Single Married
Table 3: Effect of the 1993 Expansion on Low Birth Weight

Notes: Linear Probability Model estimating the effect of the 1993 EITC expansion on the incidence of low birth weight.  The 
dependent variable is an indicator equalling one if the child's birth weight was less than 2500 grams.  The "All kids"  column 
are estimates when the control group is first and second born children.  The "No 2nd kid" columns are estimates from where 

only first born children are the control group.  Observations from 1994 are dropped from the analysis.



(1) (2) (3) (4) (5) (6)
All kids No 2nd Kids All kids No 2nd Kids All kids No 2nd Kids

POST*THIRDKID -0.004 0.007 -0.025 -0.009 0.051 0.095
(0.0240) (0.0290) (0.0400) (0.0470) (0.023)** (0.031)*** 

POST 0.839 0.779 1.082 0.995 0.389 0.337
(0.181)*** (0.163)*** (0.177)*** (0.133)*** (0.129)*** (0.137)**

THIRDKID -0.890 0.441 0.422 1.781 -1.844 -1.846
(.) (0.4770) (0.214)* (827.9630) (0.991)* (1.043)*

% Black -0.320 -0.301 -0.349 -0.329 -0.314 -0.307
(0.176)* (0.1830) (0.176)* (0.185)* (0.1900) (0.1990)

% Foreign 0.248 0.249 0.215 0.210 0.340 0.355
(0.078)*** (0.081)*** (0.095)** (0.098)** (0.085)*** (0.088)*** 

Unemployment 0.067 0.091 0.140 0.169 0.042 0.056
(0.0490) (0.046)* (0.060)** (0.058)*** (0.0470) (0.0470)

Disp. income -0.247 -0.248 -0.257 -0.259 -0.154 -0.155
(0.070)*** (0.069)*** (0.091)*** (0.092)*** (0.070)** (0.069)**

White 1.214 1.139 1.342 1.349 1.072 0.977
(0.146)*** (0.166)*** (0.118)*** (0.118)*** (0.101)*** (0.122)*** 

Black -0.502 -0.562 -0.082 -0.113 -0.051 -0.119
(0.132)*** (0.150)*** (0.1320) (0.1380) (0.0970) (0.1190)

Asian 0.457 0.406 0.189 0.155 0.159 0.107
(0.071)*** (0.066)*** (0.1270) (0.1440) (0.081)* (0.061)*

Hispanic -0.148 -0.149 0.089 0.123 -0.339 -0.341
(0.1350) (0.1430) (0.1170) (0.1100) (0.075)*** (0.084)*** 

Constant 25.2440 24.7910 25.9280 12.3050 11.2210 23.8650
(6.236)*** (6.465)*** (5.966)*** (1.849)*** (1.362)*** (6.694)*** 

Observations 765405 608752 353022 280980 412383 327772
R-squared 0.30 0.29 0.32 0.32 0.29 0.27
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

All Marital Single Married
Table 4: Effects of 1993 Expansion on Prenatal Visits

Notes: OLS regression estimating the effect of the 1993 EITC expansion on thenumber of prenatal visits to the doctor.  The dependent 
variable is the number of visits a mother reported on her birth certificate.  The "All kids"  column are estimates when the control group is first 
and second born children.  The "No 2nd kid" columns are estimates from where only first born children are the control group.  Observations 

from 1994 are dropped from the analysis.



(1) (2) (3) (4) (5) (6)
All  kids No 2nd kid All  kids No 2nd kid All  kids No 2nd kid

POST*THIRDKID -0.0022 -0.007 -0.0042 -0.0106 -0.0059 -0.0115
(0.0026) (0.0022)*** (0.0031) (0.0033)*** (0.0024)** (0.0025)*** 

POST -0.0476 -0.0266 -0.0275 -0.048 -0.0423 -0.0453
(0.0074)*** (0.0088)*** (0.0103)** (0.0099)*** (0.0074)*** (0.0086)*** 

THIRDKID 0.3254 0.013 -0.0051 -0.0689 0.2972 0.3052
(0.1951) (13.9112) (.) (.) (0.2898) (0.2923)

% Black -0.0239 -0.0226 -0.0234 -0.0211 -0.0203 -0.0197
(0.0075)*** (0.0080)*** (0.0065)*** (0.0076)*** (0.0073)*** (0.0072)*** 

% Foreign 0.0032 0.0033 -0.0002 -0.0007 0.009 0.0096
(0.0030) (0.0032) (0.0038) (0.0043) (0.0032)*** (0.0033)*** 

Unemployment 0.0059 0.0059 0.0057 0.0056 0.0072 0.0069
(0.0047) (0.0048) (0.0058) (0.0060) (0.0055) (0.0056)

Disp. income 0.0025 0.0024 0.0022 0.0017 0.005 0.0045
(0.0032) (0.0034) (0.0034) (0.0037) (0.0033) (0.0035)

White 0.2862 0.2918 0.3267 0.3277 0.2674 0.2723
(0.0279)*** (0.0285)*** (0.0409)*** (0.0417)*** (0.0208)*** (0.0215)*** 

Black 0.0793 0.0978 0.0436 0.0558 0.0618 0.0791
(0.0311)** (0.0320)*** (0.0427) (0.0436) (0.0251)** (0.0261)*** 

Asian -0.1485 -0.143 -0.145 -0.1353 -0.0996 -0.093
(0.0317)*** (0.0323)*** (0.0450)*** (0.0465)*** (0.0211)*** (0.0213)*** 

Hispanic -0.087 -0.0775 -0.0924 -0.0859 -0.081 -0.0724
(0.0312)*** (0.0314)** (0.0447)** (0.0455)* (0.0221)*** (0.0223)*** 

Constant 0.8408 0.7611 0.7853 0.7248 -0.4731 0.663
(0.2744)*** (0.2908)** (0.2425)*** (0.2773)** (0.1624)*** (0.2842)**

Observations 650650 513600 302248 238950 348402 274650
R-squared 0.46 0.42 0.52 0.48 0.5 0.46
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

All Marital Single Married
Table 5: Effects of the 1993 expansion on Tobacco Use

Notes: Linear Probability Model estimating the effect of the 1993 EITC expansion on the incidence of smoking during 
pregnancy.  The dependent variable is an indicator equalling one if the reported smoking during pregnancy on her birth 

certificate.  The "All kids"  column are estimates when the control group is first and second born children.  The "No 2nd kid" 
columns are estimates from where only first born children are the control group.  Observations from 1994 are dropped from 

the analysis.



Variable 1st Borns 3rd and Higher Borns
Mom Age 25.1836 29.2431

(5.2018) (5.3165)
Mom Educ 12.9986 11.8531

(2.4686) (2.9801)
Married 0.7055 0.7201

(0.4558) (0.4489)
White 0.6878 0.5644

(0.4634) (0.4958)
Black 0.1307 0.2009

(0.3371) (0.4007)
Hispanic 0.1354 0.1909

(0.3421) (0.3930)
Asian 0.0310 0.0221

(0.1733) (0.1469)
Birth Weight 3310.5280 3354.5760

(166.8030) (296.1865)
Low Birth Weight 0.0710 0.0771

(0.0656) (0.1195)
Observations 7000588 4991283
Standard Deviations in Parentheses

Table 6: Treatment vs. Control Group



(1) (2) (3) (4) (5) (6)
All Marital Single Married All Marital Single Married

PLACEBO*THIRDKID 4.99 11.82 5.18 6.42 8.52 4.16
(1.79)*** (2.58)*** (3.13) (1.95)*** (2.29)*** (2.55)

PLACEBO -9.76 -12.29 -12.27 -24.19 -10.68 -11.58
(4.91)* (7.77) (3.51)*** (7.44)*** (7.16) (3.82)*** 

THIRDKID -142.54 73.63 65.67 10.48 77.97 66.31
(123.96) (.) (.) (20573.36) (.) (.)

% Black 22.55 21.19 19.68 2.46 21.42 19.62
(12.75)* (14.52) (11.48)* (4.22) (14.58) (11.47)*

% foreign born 5.03 7.11 1.49 5.8 7.14 1.45
(4.04) (6.69) (3.28) (3.45)* (6.68) (3.27)

Employ 2.27 7.2 -0.69 -1.73 7.39 -0.66
(2.67) (3.88)* (2.28) (4.16) (3.88)* (2.28)

Disp. Inc. 1.94 0.05 2.66 0.76 0.12 2.65
(3.00) (3.74) (3.20) (1.59) (3.73) (3.21)

White 16.46 -44.33 64.1 26.21 -44.22 63.98
(24.59) (20.66)** (28.59)** (22.75) (20.70)** (28.58)**

Black -237.34 -258.15 -158.27 -217.03 -258.06 -158.42
(23.29)*** (19.35)*** (25.16)*** (21.55)*** (19.38)*** (25.15)*** 

Asian -73.56 -166.98 -50.28 -51.75 -166.72 -50.53
(19.61)*** (17.78)*** (21.96)** (17.45)*** (17.81)*** (21.99)**

Hispanic 57.45 2.68 106.81 71.15 2.75 106.67
(30.21)* (30.29) (29.38)*** (27.21)** (30.32) (29.38)*** 

Constant 2394.06 3339.72 3181.86 3118.16 3336.46 3181.26
(465.82)*** (84.38)*** (76.45)*** (149.91)*** (84.53)*** (76.45)*** 

Observations 441972 202057 239915 712935 202057 239915
R-squared 0.17 0.18 0.10 0.16 0.18 0.10
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

1991 False Expansion 1992 False Expansion
Table 7: Falsification Tests for Difference-in-Difference Model on Birth Weights

Notes: Regression where the dependent variable is birth weight.  2nd born children are dropped from the analysis.  Years included 
in the sample are 1989-1993.  The first three columns simulate a 1991 expansion, and the second three simulate a 1992 expansion.  

PLACEBO equals 1 for all years after the simulated expansion.



(1) (2) (3) (4) (5) (6) (7) (8)
DDD DD DDD DD DDD DD DDD DD

EITC*THIRDKID*
POST 13.8 --- -0.0033 --- -0.028 --- -0.0014 ---

(3.17)*** --- (0.0011)*** --- (0.037) --- (0.0033) ---
EITC*POST 11.65 --- -0.0042 --- 0.676 --- -0.0285 ---

(2.17)*** --- (0.0008)*** --- (0.126)*** --- (0.0092)*** ---
EITC*THIRDKID -85.82 --- 0.0136 --- -0.476 --- 0.0402 ---

(14.16)*** --- (0.0022)*** --- (0.144)*** --- (0.0046)*** ---
THIRDKID*POST -6.04 7.30 0.0005 -0.0028 0.055 0.007 -0.0007 -0.007

(1.78)*** (2.69)*** (0.0006) (0.0009)*** (0.020)*** (0.0290) (0.0009) (0.0022)***
POST -31.57 (22.65) 0.0093 0.0066 0.143 0.779 -0.0345 -0.0266

(5.68)*** (7.88)*** (0.0018)*** (0.0026)** (0.124) (0.163)*** (0.0110)*** (0.0088)***
THIRDKID 7.49 -146.11 -0.0019 -0.1123 0.473 0.441 0.1755 0.013

(25,199.33) (122.38) (.) (0.0381)*** (96.898) (0.4770) (.) (13.9112)
EITC -138.84 --- 0.0406 --- -1.391 --- 0.347 ---

(9.61)*** --- (0.0032)*** --- (0.180)*** --- (0.0183)*** ---
% Black 1.09 2.45 -0.0014 -0.0022 -0.245 -0.301 -0.0029 -0.0226

(2.91) (3.96) (0.0010) -0.0023 (0.111)** (0.1830) (0.0053) (0.0080)***
% Foreign 2.06 5.62 -0.0012 -0.0029 0.141 0.249 0.0055 0.0033

(2.67) (3.33)* (0.0008) (0.0013)** (0.062)** (0.081)*** (0.0023)** (0.0032)
Unemployment 1.02 (1.19) -0.0003 -0.0005 0.096 0.091 0.0142 0.0059

(2.04) (3.76) (0.0007) -0.0011 (0.044)** (0.046)* (0.0090) (0.0048)
Disp. Inc. 2.7 0.61 -0.0003 -0.0002 -0.148 -0.248 0.0057 0.0024

(1.33)** (1.54) (0.0005) -0.0008 (0.057)** (0.069)*** (0.0051) (0.0034)
White 98.54 24.70 -0.0002 0.0158 0.965 1.139 0.1482 0.2918

(18.06)*** (22.58) (0.0026) (0.0028)*** (0.083)*** (0.166)*** (0.0220)*** (0.0285)***
Black -158.52 (219.95) 0.0715 0.0891 -0.305 -0.562 0.0356 0.0978

(17.92)*** (21.37)*** (0.0041)*** (0.0050)*** (0.088)*** (0.150)*** (0.0257) (0.0320)***
Asian -62.57 (56.74) 0.0033 -0.0071 0.123 0.406 0.0109 -0.143

(16.03)*** (17.47)*** (0.0028) (0.0040)* (0.053)** (0.066)*** (0.0226) (0.0323)***
Hispanic 121.72 68.54 -0.0184 -0.0077 -0.247 -0.149 -0.1401 -0.0775

(21.90)*** (27.07)** (0.0029)*** (0.0027)*** (0.106)** (0.1430) (0.0267)*** (0.0314)**
Constant 3,208.88 3121.30 0.0934 0.1474 11.939 24.7910 -0.2703 0.7611

(127.20)*** (143.95)*** (0.0403)** (0.0781)* (1.125)*** (6.465)*** (0.7408) (0.2908)**
Observations 802940 ######### 802940 622312 787231 608752 672655 513600
R-squared 0.26 0.16 0.1 0.08 0.52 0.29 0.5 0.42
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

Birth Weight LBW Visits Tobacco
Table 8: Difference-in-Difference-in-Difference Estimates of the Effect of the Expansion

Notes:  This table presents both difference-in-difference (DD) and difference-in-difference-in-difference (DDD) estimates of the effect of the 1993 
expansion on the four outcomes of interest.  The coefficient EITC*THIRDKID*POST is the DDD estimate in the odd-numbered columns, and the 
coefficient THIRDKID*POST is the DD estimate in the even numbered columns.  The treatment group is third and higher born children, and the 

control group is first born.  The population is a pooled sample of single and married women.  



(1) (2) (3) (4) (5) (6)
All marital Single Married All marital Single Married

EITC*THIRDKID*PLACEBO 2.28 11.24 2.89 1.13 9.79 2.39
(2.70) (10.56) (3.78) (2.57) (10.75) (3.46)

NOHS*PLACEBO 6.06 -2.84 3.49 7.85 -1.17 5.05
(2.05)*** (4.94) (2.12) (2.42)*** (7.19) (3.10)

EITC*POST 6.06 -2.84 3.49 7.85 -1.17 5.05
(2.05)*** (4.94) (2.12) (2.42)*** (7.19) (3.10)

THIRDKID*PLACEBO 2.25 0.64 2.31 1.83 -1.2 2.02
(1.96) (11.23) (1.83) (2.26) (10.60) (2.21)

EITC*THIRDKID -84.43 3.23 -81.65 -83.72 5.91 -80.98
(14.33)*** (15.04) (13.85)*** (13.90)*** (12.90) (12.90)*** 

EITC -142.9 -137.58 -109.86 -142.02 -138.51 -109.46
(10.13)*** (10.99)*** (9.15)*** (9.81)*** (10.54)*** (9.05)*** 

PLACEBO -12.79 -1.59 -13.84 -21.9 -4.03 -18.58
(3.91)*** (5.70) (2.29)*** (3.96)*** (8.07) (3.42)*** 

White 80.27 -36.4 132.92 80.27 -36.3 132.8
(21.52)*** (22.37) (16.94)*** (21.49)*** (22.42) (16.93)*** 

Black -183.7 -252.29 -97.85 -183.69 -252.2 -97.97
(20.96)*** (20.89)*** (17.56)*** (20.94)*** (20.92)*** (17.56)*** 

Asian -84.37 -172.30 -44.29 -84.39 -172.09 -44.47
(19.70)*** (19.19)*** (14.83)*** (19.66)*** (19.22)*** (14.84)*** 

Hispanic 102.96 6.45 149.15 102.97 6.51 149.04
(26.11)*** (32.25) (18.13)*** (26.05)*** (32.28) (18.09)*** 

Constant 2,837.20 3,459.13 2,831.05 2,852.55 3,457.44 2,849.29
(377.63)*** (91.37)*** (287.09)*** (386.64)*** (91.72)***(295.64)*** 

Observations 564488 233608 330880 564488 233608 330880
R-squared 0.27 0.18 0.22 0.27 0.18 0.22
Robust standard errors in parentheses
* significant at 10%; ** significant at 5%; ***  significant at 1%

1991 Placebo 1992 Placebo

Table 9: Falsification Tests on Difference-in-Difference-in-Difference on Birth 
Weight

Notes: The first 3 columns define the variable PLACEBO as equal to one for all years past 1991, and the second three columns define 
PLACEBO as equal to one for all years past 1992



All Marital Single Married
Birth Weight 13.27 24.44 15.63

(4.899)*** (11.681)** 4.917***
Low Birth Weight -0.005 -0.01 -0.0056

(.0016)*** (.00377)*** (.0012)***
Prenatal Visits 0.0129 -0.0195 0.15

(0.0530) (0.1076) (.0486)***
Tobacco -0.0127 -0.024 -0.01831

(.0040)*** (.0075)*** (.0039)***

% EITC eligible (1/α) 0.55 0.44 0.63
Scaling factor (α) 1.8182 2.2727 1.5873

All Marital Single Married
Birth Weight 25.08 53.87 24.07

(5.769)*** (17.528)*** (6.122)***
Low Birth Weight -0.006 -0.0126 -0.005

(.002)*** (.0075)* (.0017)***
Prenatal Visits -0.05 -0.159 0.078

(0.0666) (0.1162) (0.05789)
Tobacco -0.0026 0.0068 -0.0069

(0.01) (0.02) (0.00)
% EITC eligible (1/α) 0.55 0.44 0.63
Scaling factor (α) 1.8182 2.2727 1.5873

(A)   Adjusted Difference in Difference Estimates
Table 10: Adjusted Treatment Effect Estimates

(B) Adjusted Difference-in-Difference-in-Difference Estimates

Notes: Panel A presents delta method-adjusted difference-in-difference estimates of 
the treatment effect.  Panel B presents the delta method-adjusted difference-in-

difference-in-difference estimates.  The control group for the DD estimates is first 
born children with less than a HS degree.  The DDD estimates indicate the difference 

in the "treatment effect" between those those that received the expansion (no HS 
degree) and those that did not (college degree).
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