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1. Introduction
During the 1990s, homicide, property crime, and violent crime rates declined substantially across the United States. A large amount of research and analysis – both in economics and other disciplines – attempted to explain this decline. Donohue and Levitt’s 2001 paper (hereafter DL) suggests the legalization of abortion between 1970 and 1973 was a major contributor to this decline. They suggest this occurred through two channels: (1) smaller birth cohort sizes during the mid-1970s, resulting in fewer total criminals during the 1990s; and (2) a disproportionately large decrease in the birth rate of women whose children are at risk of committing criminal acts. They note that because 6% of the population commits 50% of total crime, either of these channels can have a substantial effect on crime rates. Through a review of existing literature, DL identify several groups that could be affected through the second channel and categorize them by age, level of completed education, and socioeconomic and emotional factors
. To analyze the effect of abortion rates on crime in the 1990s, they attempt to use abortion legalization laws to instrument for abortion rates
. They determine that the abortion legalization laws are positively correlated with abortion rates and negatively with birth rates. These relationships are well accepted and have been previously proven in the literature
.  What is not so clear is DL’s assumption that abortion legalization laws are correlated with the birth rates of women in the aforementioned groups (i.e. those women whom have children that are at high risk of committing crime in adolescence). In this paper, we attempt to determine and clarify this relationship.

We begin by confirming certain results generated by previous literature authored by Levine et al. (1996) regarding the relationship between abortion legalization laws and the birth rates of women in groups of interest
. We similarly identify these women according to age and race. We then extend the analysis to examine women by education status and specific interaction groups. For instance, Levine established the relationship for white women as well as women ages 14-19. In our extended analysis we further examine the relationship for women in the intersection of these groups: white women that are aged 14-19.
The added value of examining these interaction groups is we expect the birth rates of women in the intersection of two high risk groups to be at an even greater risk than women in only one group. For instance, if Donohue and Levitt are correct in stating that abortion legalization strongly affected the birth rates of teenage women and those without a high school education, then we should expect the birth rates of women that are both teenagers and without a high school education to drop by a greater margin because we assume these women are at a higher risk of birthing children likely to commit crime than those women that only fall in one high-risk category.
The structure of this paper is as follows: Section 2 provides a brief history of abortion reform among the fifty states and the District of Columbia, Section 3 reviews the existing literature on the effects of abortion reform on birth rates, Section 4 follows with a description of our data, and Section 5 outlines our econometric model. Finally, we present our results in Section 6, Section 7 concludes and interprets our findings, and Section 8 provides a brief description on ideas for future research.

2.  Brief History of Abortion Reform

Under British common law, abortions were legal before quickening; when the first movements of the fetus could be felt by the mother. Though it varies for each person, it was commonly accepted that quickening occurred by the 40th day of the pregnancy, thereby allowing for an abortion up to that time. New York became the first state to outlaw abortions in 1828 and by 1900 it was illegal throughout the country. 

The abortion law was legally revised again in 1967, when the first of twelve states legalized abortions for women in extraordinary situations. For instance, some states allowed abortions for women involved in rape and incest, while others for women whom birth could significantly endanger their physical health
. In late1969, the Supreme Court of California ruled that laws prohibiting abortion infringed on a woman’s constitutional rights, in effect legalizing the practice. Subsequently, in 1970 four states – Alaska, Hawaii, New York, and Washington – repealed their abortion laws and legalized abortion for all circumstances
. Finally, on January 22, 1973, the United States Supreme Court legalized abortion for all states and the District of Columbia in the landmark ruling of Roe v. Wade. 
This chronology of events provides an opportunity to examine the effect of abortion legalization on birth rates at two different points in time: in 1970, when women in the five original repeal states had full access to abortion; and in 1973, when women in the 45 states and Washington D.C. were first granted access to abortion
. We use this legislative history to define control and treatment groups for time intervals surrounding 1970 and 1973 and subsequently determine the impact legal abortion has on birth rates. 

3.  Literature Review
Previous literature has commented on the relationship between abortion legalization and birth rates. Levine et al. (1996), in a paper similar to our analysis, estimates the impact of a change in abortion legalization on birth rates in the United States. In their analysis, they categorize states into three different groups and seek to analyze the effect experimentally. The five states that repealed abortion laws and granted full legalization of abortions are classified as repeal states, those that allowed for restricted access to abortion are referred to as reform states, and the states that denied access to abortion before Roe v. Wade are referred to as standard states
. 
With these groups, they define a regression model and analyze the data using an experimental structure. First, they consider the effect of abortion legalization in repeal states (treatment group) compared to standard states (control group). They analyze differences in birth rates between 1971 and 1973 for all repeal states and also for specific cross-sections of the population partitioned by age, race, and legitimacy status. They find a 5% decrease between 1971 and 1973 in birth rates of all women in repeal relative to states that had no law change before Roe v. Wade. They also find that teenage (ages 15-19) birthrates fall by 13% in repeal states relative to control states. Further, they subgroup race according to white and non-white status; this analysis identifies a 4% decrease in the birth rates of whites and a 12% decrease in the birth rate of non-whites. An analysis of differences in birth rates between groups of states identifies a large difference in birthrates after 1970 between repeal states and control states. This difference begins to slowly increase from 1971 to 1973 and experiences a large decrease in 1973 after Roe v. Wade. The difference in birth rates eventually approaches zero in years after 1973. 

	TABLE I

	History of Abortion-Legalizing Litigation in the United States

	

	
	
	
	
	
	
	

	REPEAL STATES (5)

	Alaska, California, Hawaii, New York, and Washington (1970) fully legalized abortion before Roe v. Wade:

  - Alaska, Hawaii, New York, and Washington repealed anti-abortion laws. 
  - California's Supreme Court declared anti-abortion laws unconstitutional.

	

	

	

	

	
	
	
	
	
	
	

	REFORM STATES (12)

	The following states reformed anti-abortion laws prior to Roe v. Wade, legalizing abortion for women who meet specific criteria:

1967: Colorado, North Carolina
1968: Florida, Georgia, Maryland
1969: Arkansas, Kansas, New Mexico, Oregon
1970: Delaware, South Carolina, Virginia

	

	

	

	

	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	STANDARD STATES (33)

	The following states did not legalize abortion until the U.S. Supreme Court's ruling on Roe v. Wade in 1973:

Alabama, Arizona, Connecticut, District of Columbia, Idaho, Illinois, Iowa, Kentucky, Louisiana, Maine, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South Dakota, Tennessee, Texas, Utah, Vermont, West Virginia, Wisconsin, Wyoming

	

	

	

	

	

	

	

	

	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 

	     Note: In 1969, the California Supreme Court ruled that pre-1967 state abortion laws were unconstitutional. Further, abortions were legally practiced within California state borders by 1970.

Sources: Alan Guttmacher Institute (1989), Levine et. al (1996), Mueler (1970)

	

	

	

	


In analyzing the effect of abortion legalization on birth rates, we focus on groups who are reportedly more likely to have children who are at a higher risk of committing crimes in adolescence. Previous literature has categorized these groups by various traits. Fleisher (1966) finds that income has a significant impact on criminality. In addition, Comanor and Phillips (1999) determine that children born to mothers who are low income, teenage, and unmarried are at a higher risk of committing crime in adolescence. Finally, Gruber, Levine, and Staiger (1997) state that life conditions for children born on the margin of abortion (those children who would have been aborted had it been legal) are at higher risk for infant mortality, growing up in a single-parent family, and experiencing poverty.  We use these categorizations to define the subgroups of women that are at high risk of giving birth to children likely to commit crime.

4.  Data
To analyze the behavior of birth rate changes in response to abortion legalization, we use two separate data sets: Vital Statistics to define the number of mothers in the groups we examine, and the census data of 1980 to define the entire population within those groups. We define the birth rate of a group as the number of mothers within that group divided by the total female population of that group by state and year. 
To calculate the total number of births we use data from the National Center for Health Statistics (also known as Vital Statistics) for the years 1968 to 1975, which includes information on mothers in all 50 states and the District of Columbia in a given year. Before 1972, Vital Statistics recorded 50% of all births occurring in the United States. After 1972, certain states began to report 100% of all births and the others still reported on a 50% basis. We account for this in our analysis by weighting the sample as needed. 
From Vital Statistics we examine race, age, and educational attainment. Race is defined as the child’s race and we consider children reported as either white or black
.  Other racial groups are excluded since the different data sources lack uniformity in how race is defined beyond these subgroups. It should be noted that in any estimates where race is not an explicit variable, we include women of all races. Education is reported as the mother’s education status at the time of birth. Some states report a large proportion of education status as not applicable in certain years. In our regression analysis, we drop these states when calculating the effect of birthrates for women by education status. At most we drop 14 states from our sample in 1969
. We then define interaction groups by creating intersections of age, race, and education status, and then consider the effect abortion legalization may have on birth rates within these groups.

We estimate group specific populations using the 1980 Census 5% sample as reported by the Integrated Public Use Microdata Series (IPUMS). From this census, we use a subsample containing women between the ages of 14 and 44 in 1970 (or 24 and 54 in 1980). Because the census is reported every ten years we use the same population estimate each year of our sample.
 Since we only examine an eight-year period, this is a reasonable approach as we should not expect large changes in the population of groups from year to year. Education is reported as highest level of education attained at the time of the census. The 1980 census is favorable to the 1970 census because it contains a larger population sample. This provides for better accuracy in our total population estimates. Since we are creating birthrates for such specific interaction groups, a larger population sample is desired. Race is reported similarly to Vital Statistics. In our regression we use population weights, which are calculated as the state’s total population for each year. 
5.  Methodology
The objective of the model is to isolate the causal effect of legalized abortion on birth rates in the United States from 1968 – 1975. In particular, we investigate the impact of this policy change on white women, black women, women aged 14-44, and women of various educational backgrounds ranging from those with no high school diploma to women with bachelor degrees. Similar to Levine et. al. (1996) we classify states according to the time and extent to which abortions were legal labeling them as repeal, reform, and standard states.
In the first analysis we examine the effect of legalization on birth rates by examining the period of 1969-1973, defining the five states that legalized abortion before 1973 as our treatment group. Three options exist for the control group: the set of reform states, the set of standard states, or the set of standard and reform states. As the objective is to isolate the causal effect of the impact of abortion legalization on birth rates, the first regression takes the control group to be the set of standard and reform states
. The model is as follows:
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 is the impact of state s on birth rates relative to the state of reference,
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 is the impact of year t on birth rates relative to the year of reference, and
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 captures the impact of the legalization of abortion on the birth rate of the specific group. 

The variable 
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 denotes the log of the birth rate in state s and year t. We employ the log function to estimate percentage changes in birth rates. In an effort to isolate the impact of abortion legalization, the regression accounts for two invariants: time and state. The variable 
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 captures all unobserved, time constant factors that affect birth rates. The unobserved factors that are constant across all states in a given year, but vary across years, are captured in the time fixed effect
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The indicator variable 
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 is equal to 1 if abortions were legal in state s at time t, and is equal to 0 otherwise. Note that in our methodology there is some lag as to when the five repeal states are given treatment in this variable. The time from conception to birth is approximately 9 months, generating a time delay as to when a pregnancy will actually contribute to the birth rate.  Since the law instituted in 1970 first impacts the birth rates of children due 3-9 months after its passage, treatment states are not given a 1 to indicate legalized abortion until 1971.

Though this model is similar to the one used by Levine et al. (1996), we extend their analysis by analyzing the birth rate changes for women in particular subgroups or interaction groups. We refrain from adding additional variables that may affect birth rates, such as the unemployment rate or the number of fertility clinics. Since we analyze over a considerably short time period, we do not expect much variation in these characteristics across time. Thus, they should be mostly controlled for by state fixed effects. 
 After 1973, with the ruling of Roe v. Wade, the District of Columbia and the 45 states that had banned abortions experience a legislative shock that could impact birth rates. We use the same regression model analyzing the time period between 1972 and 1975, but now the treatment has reversed. The District of Columbia and the 45 states that had not legalized abortion are treated as our treatment group, and the five repeal states are considered the control group. This model attempts to determine the impact of Roe v. Wade on birth rates for treatment states relative to the birth rate changes of control states. We also examine the effect on all sets of interaction groups.
Finally, we examine the changes in birth rates across time interval 1969-1975. Here we are not concerned about the specific effect of pre or post Roe v. Wade legislation on birthrates, but rather are concerned about the general effect of an abortion legalization policy. This analysis does not define treatment or control groups. The coefficient on aborti then estimates the average change in birthrates across all states compared to Alabama in 1969, the state and year omitted to avoid multicolinearity.
6.  Results

Table II shows the results of our empirical analysis for the years 1969-1973, 1972-1975, and 1969-1975. In column one, we first consider our treatment group as the set of repeal states and the control group as the set of reform and standard states. For 1969 to 1973 we estimate average decreases of 15.1%, 7.1%, and 5.1% in the birth rates of women ages 14-19, 20-24, and 25-29, respectively. Birth rates for black and white women decrease by 11.3% and 7.3%, respectively. Women who did not complete high school experience a 14.3% decrease in births, while women with high school degrees experience a 10.2% decrease. Finally, women who have completed some college education see a 12.4% decline in birth rates. Surprisingly, we see no significant difference in the birthrates of women across educational attainment.
 If DL are correct in their assumption that abortions occur most frequently among low educated women, we should expect the effect to decrease as education increases. However, there is no evidence to support this assumption 


We see that abortion legalization affected teenagers (age 14-19) greater than women other ages. Also, we see a greater impact for black women that for white women. We obtain a surprising result. The effect of abortion legalization has an equally negative effect for women regardless if they have never completed high school, only have a high school degree, or have some college. Only for those women who have completed a bachelors degree is there significantly no effect.

The second column lists results for birth rate changes of groups between 1972 and 1975. Here the control group is the set of repeal states and the treatment group is the set of reform and standards states. These results are more difficult to interpret because there is a possibility that the birth rates of the control group states are still declining. Our results identify only three groups in which abortion legalization led to significantly lower birth as compared to repeal states. Mothers between the ages of 14-19, mothers of ages 25-29, and black mothers all have significantly lower birth rates in these states. Again, decreases could occur because these particular groups are heavily affected by abortion legalization in our treatment states or alternatively that birthrates in these groups began to decrease slower during this time period for our control group. For example, one valid interpretation is if the birthrate decreased by 15% on average in repeal states for 14-19 year olds, then effectively the birth rates of 14-19 year olds would be decreasing by an average of 18% across the reform and standard states. Despite this difficulty, it is odd that we do not see any significance Roe v. Wade had on women across educational attainment. Examining the impact between education levels is the best proxy for socio-economic status. We expect women with low education to have a high likelihood of being in a low socio-economic group. There is no evidence to support DL’s assumption that women with lower educational attainment are more likely to have an abortion.

Finally, in the last column we identify changes in birth rates over the entire time period analyzing between the years of 1969 and 1975. Our model estimates women ages 14 to 19 will 
	TABLE II

	Panel-data Estimates of the Relationship Between
 Abortion Law Changes and Birthrates, by Year and Group

	
	
	
	
	
	
	

	Log Birthrates
	69-73
	 
	72-75
	 
	69-75

	age 14-19
	-15.12
	
	-3.07
	
	-8.67

	
	
	(1.28)
	
	(1.41)
	
	(2.16)

	age 20-24
	-7.12
	
	-1.47
	
	-4.08

	
	
	(1.65)
	
	(2.00)
	
	(2.18)

	age 25-29
	-5.08
	
	-1.40
	
	-3.04

	
	
	(1.28)
	
	(1.56)
	
	(1.62)

	Black
	-11.29
	
	-9.03
	
	-10.19

	
	
	(1.34)
	
	(1.37)
	
	(1.43)

	White
	-7.34
	
	-2.03
	
	-4.47

	
	
	(1.39)
	
	(1.78)
	
	(1.88)

	Non HS Graduate
	-14.25
	
	-0.33
	
	-6.19

	
	
	(2.04)
	
	(1.50)
	
	(4.46)

	High School Degree
	-10.24
	
	-0.90
	
	-4.06

	
	
	(1.94)
	
	(0.86)
	
	(3.33)

	Some College
	-12.44
	
	2.30
	
	-4.40

	
	
	(3.22)
	
	(1.30)
	
	(4.46)

	College Graduate
	-5.41
	
	2.61
	
	-0.43

	 
	 
	(2.93)
	 
	(2.96)
	 
	(3.56)

	     The dependent variable is the log birth rates for the specified group. The birth rate is calculated as the number of births in that group divided by the total number of women in the group. We restrict our sample to only women between the ages of 14 and 44 in 1970. The total number of observations in the first column is 255, in the second column is 204, and in the final column is 357. We examine all 50 states plus the District of Columbia. Standard errors are in the parenthesis and bolded observations are significant at the 5% level. 

	

	

	

	

	


see an 8.7% decline in birth rates, a 4.1% decline for women ages 20 to 24 and a 3% decline for women ages 25 to 29 due to abortion legalization. We predict that abortion legalization is correlated with a 10.2% decrease in the birth rates of black mothers and a 4.5% decrease in the birth rates of white mothers. Again there is no significant effect that abortion legalization has women across educational status. This implies that the significant result found over 1969-1973 could be solely driven by New York. 
We can extend this analysis by looking at interaction groups. Table III lists the estimates for the abortion coefficient for the birth rate of specific interaction groups. We obtain significant results for various interaction groups for 1969-1973, 1972-1975, and 1969-1975. For the first time period, we predict significant changes in birth rates for all groups of women with multiple characteristics. For women ages 14-19, we identify the following decreases: a 14.6% reduction in birth rates for black and white teenagers, a 19.3% reduction for teenagers who had not obtained a high school diploma, a 17.3% reduction for black non-graduates, and a 19.1% reduction for white non-graduates. 

Here we see there is no difference between white and black teenager birth rates. However, we begin to see the difference emerge for women older than age 20. Abortion legislation’s impact lessons for white women compared to black women among the ages of 20-24, but the difference subsides when analyzing between the ages of 25-29. This suggests that abortion legalization begins to stabilize sooner for white women than for black women as age increases. 

Finally, our model predicts the following decreases in birth rates for women ages 25-29 between 1969 and 1973: 7% and 5.6% for black and white women, 9.9% for women who did not complete high school, and 12.5% and 11.4% for black and white women who did not complete high school. Finally, we predict a decrease of 16.4% for black women of all ages who did not finish high school, and a decrease of 14.4% for white women of similar educational attainment.

Looking at the interaction groups between race and educational attainment, we can see that abortion legalization has an equivalent effect on the birth rates of white and black teenagers. However, it continues to affect black women that completed high school and those that finished 
	TABLE III

	Panel-data Estimates of the Relationship Between
 Abortion Law Changes and Birthrates, by Year and Interaction Group

	
	
	
	
	
	
	

	Log Birthrates
	69-73
	 
	72-75
	 
	69-75

	14-19*black
	-14.61
	
	-7.76
	
	-11.13

	
	
	(1.80)
	
	(1.46)
	
	(2.00)

	14-19*white
	-14.64
	
	-1.84
	
	-7.87

	
	
	(1.21)
	
	(1.82)
	
	(2.33)

	20-24*black
	-12.38
	
	-8.51
	
	-10.18

	
	
	(1.97)
	
	(1.54)
	
	(1.91)

	20-24*white
	-6.41
	
	-0.57
	
	-3.30

	
	
	(1.76)
	
	(2.37)
	
	(2.44)

	25-29*black
	-6.96
	
	-6.24
	
	-6.75

	
	
	(2.04)
	
	(1.99)
	
	(2.03)

	25-29*white
	-5.61
	
	-0.32
	
	-2.62

	
	
	(1.29)
	
	(1.61)
	
	(1.73)

	black*no HS grad
	-16.44
	
	-6.28
	
	-10.82

	
	
	(3.41)
	
	(3.94)
	
	(4.81)

	white*no HS grad
	-14.44
	
	1.93
	
	-5.25

	
	
	(2.24)
	
	(2.07)
	
	(4.96)

	black*HS grad
	-17.91
	
	7.18
	
	-4.31

	
	
	(5.05)
	
	(7.49)
	
	(8.4)

	white*HS grad
	-12.69
	
	1.19
	
	-1.29

	
	
	(9.67)
	
	(15.1)
	
	(9.56)

	black*some college
	-13.42
	
	-0.64
	
	-6.57

	
	
	(5.05)
	
	(7.09)
	
	(5.47)

	white*some college
	-3.76
	
	1.9
	
	-2.34

	
	
	(10.91)
	
	(16.8)
	
	(10.6)

	14-19*no HS grad
	-19.32
	
	1.76
	
	-7.62

	
	
	(3.37)
	
	(2.53)
	
	(6.31)

	20-24*no HS grad
	-10.25
	
	2.36
	
	-3.36

	
	
	(2.15)
	
	(2.08)
	
	(4.25)

	25-29*no HS grad
	-9.85
	
	-5.11
	
	-7.81

	
	
	(1.27)
	
	(1.02)
	
	(1.57)

	14-19*black*no HS grad
	-17.25
	
	-3..11
	
	-10.09

	
	
	(4.96)
	
	(3.51)
	
	(6.49)

	14-19*white*no HS grad
	-19.06
	
	3.12
	
	-6.89

	
	
	(3.47)
	
	(3.07)
	
	(6.52)

	20-24*black*no HS grad
	-20.61
	
	-7.63
	
	-13.83

	
	
	(3.11)
	
	(3.33)
	
	(4.59)

	20-24*white*no HS grad
	-8.53
	
	4.07
	
	-1.21

	
	
	(2.41)
	
	(2.73)
	
	(4.64)

	25-29*black*no HS grad
	-12.47
	
	-12.82
	
	-12.95

	
	
	(3.64)
	
	(5.82)
	
	(3.62)

	25-29*white*no HS grad
	-11.42
	
	-3.31
	
	-7.24

	
	
	(1.32)
	
	(1.26)
	
	(1.92)

	     The dependent variable is the log birth rates for the specified group. The birth rate is calculated as the number of births in that group divided by the total number of women in the group. We restrict our sample to only women between the ages of 14 and 44 in 1970. The total number of observations in the first column is 255, in the second column is 204, and in the final column is 357. We examine all 50 states plus the District of Columbia. Standard errors are in the parenthesis and bolded observations are significant at the 5% level. 

	

	

	

	

	


some college, while having no effect on white women in the same educational categories also suggesting the effect remains across black categories. 

7.   Conclusion
In their controversial 2001 paper, Donohue and Levitt argue that the legalization of abortion in the early 1970s was mainly responsible for the large decline in crime rates during the 1990s. DL suggests abortion affects crime rates through smaller birth cohort sizes and an increase in abortion rates for groups of women who will give birth to children at risk of engaging in criminal behavior. The literature identifies at risk groups as those who receive low incomes, are unmarried, or are in their teenage years when giving birth. (Comanor and Phillips 1999). We should expect to see decreases in birth rates of women in these particular groups and in particular for women that are classified in more than one of these categories.  
Given our results, we find that abortion legalization effects are not particularly concentrated among women with low educational status. The significance completely disappears when analyzing years 1972-1975 and the entire time period of 1969-1975 across education status. We do see that the impact of abortion legalization attenuates sooner for white women than for black women.
Finally, it is important to expound upon the conclusions as pertaining to mothers with low educational attainment. Central to the premise of Donohue and Levitt is that this group is likely to birth children who are more likely to commit crimes in their adolescent years and young adulthood. If the impact of abortion was a driving force in the decline of crime rates, as asserted by Donohue and Levitt, then we should expect to see a significant drop in the birth rates of this cohort. Of the five repeal states, California and Washington were significantly ill reported regarding educational status and thus had to be dropped from the regression. As such, of the repeal states, Alaska, Hawaii, and New York were the only states represented in any interaction group that involved education. Comparatively, the population magnitude of New York overwhelmed that of Alaska and Hawaii, thus the results involving any educational attainment are driven primarily by New York.  The regression becomes especially biased toward New York when we consider the interaction of race and education due to the dearth of black women in Hawaii and Alaska over the years studied. As New York is not representative of the United States these results are not indicative of the impact of abortion legalization across the U.S., as asserted in the article ‘The Impact of Legalized Abortion on Crime’. 
8.   Thoughts on Future Research
Particularly important to this study is whether the legalization of abortion differs in its impact on the fertility of women across different socioeconomic groups. Here we extend a model of fertility proposed by Levine et al., (1996), where 
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 the probability of getting pregnant. Once pregnant the woman can either give birth or have an abortion, with costs B and A, respectively. Here costs are taken to be the total costs of the procedure; psychologically, financially, and otherwise. Consequently the woman chooses the value of 
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We take for granted here Levine’s assertion that the probability of becoming pregnant,
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It is worth noting that the graph should not level out at zero. On the interval [0, B), as the cost of an abortion rises, the woman shifts her consumption to more effective contraceptive methods, thereby decreasing the probability of becoming pregnant. On the interval
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choosing an abortion. As aborting is no longer an option, the probability of becoming pregnant is no longer influenced by the cost of an abortion, and it is constant thereafter.

From this we can deduce the probability of procuring an abortion. For A<B the woman will choose to have an abortion in order to minimize costs. Since the woman has an abortion only in the event that she gets pregnant, Prob(abortion) = Prob(pregnancy). When A=B the woman is indifferent to giving birth and having an abortion, so the probability of having an abortion is a uniform random variable on
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Probabilities of Pregnancy, Birth, and Abortion when there is
no uncertainty regarding the cost of Birth
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Likewise the probability of giving birth is 0 for A<B. When A=B we have indifference between giving birth and having an abortion, so the probability of giving birth is a uniform random variable on 
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,

0

[
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P

. When A>B, the probability of giving birth coincides with the probability of becoming pregnant.

The model above assumes no uncertainty regarding the cost of birth. Note that B is the focal point of the model as it is the point that defines indifference and preferences. Future research should hypothesize how shifting B to the right or left impacts the fertility of women of different socioeconomic groups, where B is taken to be a relative cost instead of a level cost. This is important as the same level amount of money will differ in the impact of consumption for women of varying income levels, which may consequently vary its impact on fertility of women from different groups.
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Appendix 1

	 
	Listing of States That Do Not Consistently Report 
Educational Attainment, by Year
	 

	 
	
	 

	 
	
	
	
	
	
	
	
	 

	 
	1969
	 

	 
	
	 
	 
	 
	 
	 
	 
	 

	 
	Alabama, Arizona, Arkansas, California, Delaware, District of Columbia, Florida, Georgia, Idaho, Maryland, New Mexico, Pennsylvania, Texas, Washington.
	 

	 
	1970
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, California, Delaware, District of Columbia, Georgia, Idaho, Maryland, New Mexico, Pennsylvania, Texas, Washington.
	 

	 
	1971
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, California, Delaware, District of Columbia, Georgia, Idaho, Maryland, New Mexico, Pennsylvania, Texas, Washington.
	 

	 
	1972
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, California, District of Columbia, Georgia, Idaho, Maryland, New Mexico, Pennsylvania, Texas, Washington.
	 

	 
	1973
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, Idaho, Maryland, New Mexico, Texas, Washington.
	 

	 
	1974
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, Idaho, New Mexico, Texas, Washington.
	 

	 
	1975
	 

	 
	
	
	
	
	
	
	
	 

	 
	Alabama, Arizona, Arkansas, New Mexico, Texas, Washington.
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


Appendix II 
	TABLE I

	History of Abortion-Legalizing Litigation in the United States

	

	
	
	
	
	
	
	

	REPEAL STATES (5)

	Alaska, California, Hawaii, New York, and Washington (1970) fully legalized abortion before Roe v. Wade:

  - Alaska, Hawaii, New York, and Washington repealed anti-abortion laws. 
  - California's Supreme Court declared anti-abortion laws unconstitutional.

	

	

	

	

	
	
	
	
	
	
	

	REFORM STATES (12)

	The following states reformed anti-abortion laws prior to Roe v. Wade, legalizing abortion for women who meet specific criteria:

1967: Colorado, North Carolina
1968: Florida, Georgia, Maryland
1969: Arkansas, Kansas, New Mexico, Oregon
1970: Delaware, South Carolina, Virginia

	

	

	

	

	

	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	STANDARD STATES (33)

	The following states did not legalize abortion until the U.S. Supreme Court's ruling on Roe v. Wade in 1973:

Alabama, Arizona, Connecticut, District of Columbia, Idaho, Illinois, Iowa, Kentucky, Louisiana, Maine, Massachusetts, Michigan, Minnesota, Mississippi, Missouri, Montana, Nebraska, Nevada, New Hampshire, New Jersey, North Dakota, Ohio, Oklahoma, Pennsylvania, Rhode Island, South Dakota, Tennessee, Texas, Utah, Vermont, West Virginia, Wisconsin, Wyoming

	

	

	

	

	

	

	

	

	
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 
	 

	     Note: In 1969, the California Supreme Court ruled that pre-1967 state abortion laws were unconstitutional. Further, abortions were legally practiced within California state borders by 1970.

Sources: Alan Guttmacher Institute (1989), Levine et. al (1996), Mueler (1970)

	

	

	

	


______ Prob. of Birth


______ Prob. of Abortion


______ Prob. of Pregnancy
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� Previous literature has found that the mother’s desire to have the child is correlated with future criminal behavior of the child. (Dagg 1991, Rasanen et al. 1999)


� Donohue and Levitt implement a difference-in-differences model instead of using two-stage least squares. Therefore, they do not directly state or show an instrumental variable procedure or first-stage regression.


� See the section entitled literature review for an outlining of this literature.


� For a further explanation of the methodology used by Levine et al., please refer to Section 3 – Literature Review.


� See Alan Guttmacher Institute (1989) and Muller (1970) for a further description on the landscape of abortion reform in the 1970s.  


� Restrictions were and are still in place for abortion requested during the third trimester of pregnancy. 


� See Table I for a listing of these states.


� In the paper “Roe v. Wade and American Fertility,” Levine et al. refer to standard states as control states. We employ our nomenclature so as to avoid ambiguity as to which states will be treated as the control and treatment groups in the various regressions.


� We are not able to separate race according to Hispanic origin because ethnicity was not reported in Vital Statistics.


� See Appendix 1 for a listing of states dropped in calculating birthrates considering educational attainment.


� We use 1980 population estimates and assume that women between the ages of 24-54 in 1980 were between the ages of 14-44 in 1970. We then use these 1970 population estimates across all time periods in our model.


� It should be noted that the results are robust to changing the control group and dropping reform states. This means that modest abortion reform has little or no effect on birthrates. This is not surprising because modest reforms are only applicable for women in specific unique circumstances.


� To avoid multicollinearity one state and one year is omitted. That omitted state becomes the state of reference in interpreting the parameters.


� Between 1969 and 1972, California does not report information on educational attainment. There is a strong possibility that New York primarily drives these results as it is considerably larger than other repeal states. 


� All results are robust to dropping reform states from the model and adding 1968 and 1976 to our model. 
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