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Abstract

Pooling data from the 1979-2004 waves of the National Longitudinal Survey of Youth and employing simultaneous quantile regression methods and fixed effects models, we test whether the penalty for motherhood differs across the distribution of women’s earnings. We examine whether this penalty persists with the addition of controls for labor supply, human capital, job characteristics, and social class background. We also examine variation in the size of the motherhood penalty by age of youngest child, timing of first birth, racial/ethnic group, educational attainment, and marital status at different points in women’s earnings distribution. Results indicate that the motherhood wage penalty is largest for the highest-earning women in the sample: those at the 95th quantile of the earnings distribution. The wage penalty for motherhood is larger among women with older children and is the largest among the highest-paid workers. Consistent with past research, it is larger among the currently and previously married compared to the never married, and these differences increase at the upper tail of the earnings distribution. Moreover, this penalty varies by racial/ethnic group: among workers at the 10th quantile of earnings, white women incur the greatest motherhood penalties, while at the 90th quantile of the distribution, African-American women incur the largest penalty for motherhood. Finally, the wage penalty varies by educational attainment in countervailing ways across the earnings distribution, with large motherhood penalties for the highly educated at the lowest end of the earnings distribution that become decreasingly smaller and vanish altogether at the high end of the earnings distribution. Past research on the motherhood penalty that estimates its size at the mean of the earnings distribution has overstated this penalty for low wage workers and understated it for highly paid workers. 

Differences in Disadvantage: 
How the Wage Penalty for Motherhood Varies Across Women’s Earnings Distribution
By Michelle J. Budig and Melissa J. Hodges

It is now widely documented that American women experience a wage penalty for motherhood (Glauber 2007; Anderson, Binder and Krause 2003; Avellar and Smock 2003; Budig and England 2001; Waldfogel 1997) as do women in other industrialized countries (Misra, Budig, and Moller 2007; Harkness and Waldfogel 2003; Todd 2001; Waldfogel 1998) . But do all mothers incur the same wage penalty? Recent research has examined differences in the motherhood penalty by educational attainment (Amuedo-Dorantes and Kimmel 2005; Anderson et al 2003; Todd 2001), by the timing of first birth (Amuedo-Dorantes and Kimmel 2005; Taniguchi 1999; Miller Unpublished), across cohorts (Avellar and Smock 2003), and between racial/ethnic groups (Glauber 2007; Budig and England 2001; Waldfogel 1997; Neumark and Korenman 1994; Hill 1979). However, still unanswered is the question of whether the motherhood penalty varies among women at different earnings levels. Does earnings inequality among women shape the motherhood penalty? More precisely, does the motherhood penalty vary in size across women’s earnings distribution? 
To date, the standard methods employed to analyze the penalty have been unable to answer this question. Past research on the motherhood wage penalty has used a variety of regression methods to estimate the impact of children on women’s average earnings, including ordinary least-squares models, fixed-effects regressions, and first-differencing approaches. What all of these methods have in common is that they estimate the size of the motherhood penalty as a mean function of the conditional distribution of earnings. Estimating the impact of children at the mean tells us little about how children may affect women at the tails of the earnings distribution, and whether highly-paid women incur smaller or larger penalties for children compared to women with lower earnings. A promising method developed in economics and other disciplines, but little used in sociology (but see Hao 2002; Hao and Naiman 2007), is the quantile regression approach, originally developed by Koenker and Bassett (1978). This approach enables the estimation of the motherhood penalty at different points in a conditional distribution of earnings and enables us to understand the impact of motherhood on the shape of the conditional earnings distribution:
“Each quantile regression characterizes a particular (center or tail) point of a conditional distribution; combining different quantile regressions thus provide a more complete description of the underlying conditional distribution. This analysis is particularly useful when the conditional distribution does not have a “standard” shape, such as an asymmetric, fat-tailed, or truncated distribution.” (Kuan 2004:1)
In this paper we extend our understanding of the wage penalty for motherhood by simultaneously estimating the wage penalties at different quantiles in the distribution of women’s earnings and by testing whether penalties significantly differ by quantile. Moreover, using the simultaneous quantile regression approach, we test how the age of children in the home, marital status of the respondent, respondent’s age at first birth, respondent’s racial/ethnic group, and educational attainment interact with the motherhood penalty to affect earnings. Our goal is to provide a more complete picture of how motherhood impacts women’s earnings by examining its impact on the entire distribution of women’s earnings, rather than simply the effect of motherhood at the center of the distribution.
Differences in Disadvantage: Investigating Variation in the Wage Penalty for Motherhood
Educational Attainment, Fertility Postponement, and the Wage Penalty for Motherhood
Much of the earnings inequality literature in sociology has been dominated by the investigation of average wage gaps between groups of workers after controlling for other factors. Some scholars, however, have argued for and demonstrated the importance of comparing entire wage distributions of groups to understand shifts in average inequalities. For example, Bernhardt, Morris, and Handcock (1995) argued in 1995 that “an exclusive focus on median or average earnings levels can be seriously misleading when one analyzes inequality between two groups” (p. 323). In their in-depth analysis of the decreasing gender gap in earnings, they demonstrate that its decline from 1967 to 1987 was not due to gains women made in earnings, but due to the growing inequality among men and the related movement of men from the middle into the lowest earnings categories. Despite men’s shift to lower earnings categories, by 1987 eighty percent of women had earnings below the median male earnings. This is partially related to the growing inequality in women’s earnings, particularly among white women. While white women’s earnings distribution was shown to be increasingly U-shaped between highest-earnings and lowest-earnings, black women’s distribution is a sharp V-shape between moderate-earnings (60th quantile) and lowest-earnings, with very few black women in the highest earning category. These findings can only be observed by comparing distributions of men’s and women’s earnings. A major contribution of this research is that it demonstrated that tracking trends at the middle (average) earnings may lead to erroneous conclusions about how two groups compare; conversely, comparing the shapes of the two group distributions gives a more accurate description of the underlying differences. 
No research to date has made comparisons of the gap between mothers and non-mothers at multiple points in women’s earnings distribution. The most significant movement toward exploring variation of the motherhood penalty has used educational attainment to sort women by earnings potential and then compared motherhood penalties within and across educational groupings. Generally, this body of work has concluded that motherhood penalties are smallest among the most highly educated. These differences in the motherhood penalty by educational attainment are further shaped by the timing of motherhood in the lifecourse, as described below.
Using four educational attainment groupings and running separate regression models on data from the National Longitudinal Survey of Youth (NLSY), Anderson et al (2003) document that the motherhood wage penalty differs by educational attainment.  They divide women by educational attainment into high school dropouts, high school graduates, college attendees with no degrees, and college graduates. Their analyses reveal a curvilinear wage penalty for children across education: the wage penalty is largest among high school graduates, and smaller among both high school dropouts and college graduates. Similarly, Taniguchi (1999) uses the NLSY data to examine the motherhood wage penalty across the same educational attainment categories. Rather than running separate regressions, Taniguchi estimates a pooled model with interactions between number of children and education. She also finds a curvilinear effect: children boost earnings among high school dropouts, produce the highest penalties for high school graduates, with penalties becoming smaller for college attendees and then college graduates. A third study in this group, Todd (2001), uses data from the Luxembourg Income Study and finds that in the U.S. and in Canada, the motherhood wage penalty is smallest among the highly educated.

A second set of studies examines the motherhood wage penalty, and the premium for each year of postponement of motherhood, by educational attainment. The earliest study in this group is by Taniguchi (1999) who interacted the number of children with the birth timing of the first child. Using National Longitudinal Data (NLS) and fixed-effects models, Taniguchi demonstrated that the net motherhood wage penalty was significant only for women who became mothers before the age of twenty-eight. Women who postponed motherhood after the age twenty-eight did not incur a wage penalty for children. Another study (Miller 2005) examining the impact of education and fertility delay on earnings with NLSY data found confirms the findings of Taniguchi. Miller (2005) shows that while there is a motherhood wage gap, it is smallest for college educated women who delay having their first child until after age 30. A third study in this group, also using NLSY data, is Amuedo-Dorantes and Kimmel (2005). They examine the impact of children on women’s wages among female college graduates only. They find wage penalties for one child and for two or more children among women college graduates, however, these penalties are smaller among women who postpone motherhood to later ages. Net of the child penalty, they find a positive effect of postponement, increasing with each year of postponement of motherhood. The analyses of our paper also examine the impact of postponing motherhood until after age thirty.
In summary, motherhood wage penalties appear to be smaller among the highly educated and among women who delay the onset of motherhood. Highly educated women are more likely to be in demanding careers and should be among the higher paid women in the labor market. However, educational attainment is imperfectly related to earnings. Particularly at the post-secondary level, field of specialization significantly shapes the relationship between education and earnings, with women receiving greater returns for degrees in business administration, compared to social sciences, for example (Budig and Fugiero 2008; Marini and Fan 1997). Thus, using education to proxy positions in the distribution of women’s earnings is an important first step, but directly estimating the size of the motherhood penalty at differing quantiles of the earnings distribution may not simply replicate findings from the educational attainment approach. To test whether effects of education significantly interact with number of children, and whether these effects are robust at differing quantiles of the earnings distribution, in supplementary analyses we examine these interactions.
Racial and Ethnic Differences in the Wage Penalty for Motherhood
A few recent studies examine whether the wage penalty for motherhood varies by race and ethnicity. In documenting the decline in African-American women’s earnings during the 1980s (reversing the positive trends of the prior decade), Newsome and Dodoo (2002) demonstrate that the motherhood wage penalty increased from 1980 to 1990 among African-American women. Along with changes in marital status, the increased penalty for motherhood contributed most to the overall decline in black women’s wages. These findings of increasing child penalties among black women contrasts with findings of Avellar and Smock (2003), whose analysis using two longitudinal panel surveys shows a stable motherhood wage penalty persisting across cohorts during this time period, though they did not investigate racial group differences in the penalty. 
Glauber (2007) examines race differences in the motherhood wage penalty using data from the 1982 through 2004 waves of the NLSY and fixed-effects models to estimate complex interactions between marital status, racial/ethnic group, and number of children. Glauber finds no wage penalty for the first child, significant wage penalties for 2 or more children for white and African-American women, and no penalties for motherhood among Latinas. However, while these penalties persist across marital status categories for white women, and the absence of these penalties persist across marital status categories for Latinas, the picture for African-American women is more complex. Glauber finds motherhood penalties for married African-American women with two or more children, however being single reduces these penalties, often to zero. In sum, then, Glauber finds greater penalties for white women and married African-American women with larger families, but no motherhood penalty for Latinas or single African-American women. Similarly, Budig and England (2001) tested for differences in the motherhood penalty between Latinas, African-American, and white women, finding smaller penalties for Latinas and also for black women with three or more children. In studies comparing African-American and white women, Waldfogel (1997), Neumark and Korenman (1994), and Hill (1979) found smaller penalties for African-American women, while Anderson et al (2003) found few differences in the wage penalty, with the exception that white women receive larger penalties for adolescents. 
However, it may be that while there are few differences in the size of the penalty at the mean of the distribution, racial differences may emerge in the tails of the distribution if processes such as discrimination against mothers and discrimination against racial/ethnic minorities are more likely emerge in highly-paid, or conversely, very lowly-paid labor markets, or if racial/ethnic group impacts placement or selection into these labor markets. Indeed, Newsome and Dodoo (2002) argue that there is a growing bifurcation among African-American women in the labor market, evidenced by a falling mean wage even median wages increased, and a redistribution of African-American women from the middle to the low-wage labor market during this period. To test whether the motherhood wage penalty differs by racial/ethnic group, in supplementary analyses we include interactions with two racial/ethnic groups: African-American women and Latinas.
Family Structure, Fertility Timing, and the Wage Penalty for Motherhood


In addition to measuring the wage penalty by the number of children a woman has, we also test an alternate specification of motherhood that incorporates the age of the youngest child. Some previous research finds that the age of children alters the size of the motherhood penalty, usually with younger children producing greater wage penalties (Anderson et al 2005; Avellar and Smock 2003). In addition, we examine whether and how delayed motherhood impacts the effects of children on earnings. Past research indicates child penalties may be less severe when women postpone motherhood past age thirty (Amuedo-Dorantes and Kimmel 2005; Taniguchi 1999; Miller Unpublished). Finally, we examine how marital status shapes motherhood. Previous research has found greater penalties for married and previously married mothers, compared to never married mothers (Glauber 2007; Budig and England 2001).
Other Factors Contributing to Motherhood Wage Penalty Variation
The factors that partially explain the motherhood wage penalty are well documented and include human capital and labor supply measures; occupational, industrial, and job characteristics; current family structure and spousal characteristics; and unmeasured heterogeneity (Anderson et al 2003; Budig and England 2001; Waldfogel 1998). Previous studies have greatly reduced unmeasured heterogeneity through person- and year-fixed-effects models. While we use year-fixed-effects models and corrections non-independent observations, we are unable to use person-fixed-effects in the quantile approach. Because of this, we also include measures of family of origin characteristics, social class background, and cognitive achievement as captured by the Armed Forces Qualifying Test (AFQT). All of these factors may independently impact both the propensity for motherhood and earnings; thus we control for these variables to reduce heterogeneity in the sample. Because we lack employer data, we are unable to test the extent to which employer discrimination explains the wage penalty for motherhood, though past work finds evidence of such discrimination (Correll, Benard, and Paik 2007). 
Data 


For this analysis we pool the 1979- 2004 waves of the National Longitudinal Survey of Youth (NLSY), a national probability sample of individuals. The respondents were interviewed annually up to the 1994 survey and were interviewed bi-annually thereafter. The initial survey took place when respondents were aged 14- 21. In 2004, the ages of respondents range from 39 to 46. We limit the sample to women who are employed and have valid data on all variables used in our analyses.  This results in 62,330 observations where person-years are the units of analysis (29,273 person-years for mothers and 33,057 person-years for non-mothers). 


To estimate the effect of the gender composition of respondents’ occupation-within-industrial sector, we use the 2005 Census 3-digit occupation and industry codes to cross-classify occupations-by-industry and calculate the percent female in each detailed occupation-by-industry combination (U.S Bureau of the Census, 2005). To harmonize changing Census occupational and industrial codes across the 1970, 1980, 1990, and 2000 Censuses, we utilize a cross-walk of Meyer and Osborn (2005) from the Bureau of Labor Statistics. This cross-decade comparison of occupational categories is made by matching incompatible occupation codes to a proposed standardized code most similar to the 1990s census categories. 

Variable Measurement


The dependent variable is the natural logarithm of hourly wage in the respondent's current job at the time of the survey. We top and bottom code hourly wages at $1 and $200. The primary independent variable is the total number of children reported by the respondent as of the interview date.
 In addition to estimating the effects of number of children in the home on earnings, we also use alternate specifications for motherhood. In supplementary analyses we measure motherhood using dummy variables indicating a mother with a preschool child at home, a mother of all older children, with non-mother as the reference category. We test whether the effects of motherhood vary by the timing of motherhood in the lifecourse. To do so, we create a dummy variable indicating postponement of first birth until the age of 30 or older. We interact this indicator with number of children to examine how timing of motherhood influences the child penalty. To examine whether children affect women's earnings differently depending on their marital status, some models include interactions between marital status categories and number of children. We measure marital status, with dummy variables indicating currently married, currently divorced (and not remarried)
, with never-married serving as the reference category. We test whether the motherhood penalty varies by educational attainment by interacting number of children with categorical variables for education. Here education is measured as high school graduate, college attendance without a degree, college degree, and post-graduate study, with high school dropout serving as the reference category. Finally, we test whether the motherhood wage penalty varies by race and ethnicity. Race and ethnicity are measured as non-Hispanic white (the reference category), non-Hispanic black, and Hispanic.

Remaining independent variables include human capital, job characteristics, family of origin and socioeconomic background, and demographic characteristics. Human capital measures include education (measured as highest grade completed in most models), score on the Armed Forces Qualifying Test (AFQT – a measure of job readiness), years of total work experience, and years of seniority (experience with current employer). These measures cover the respondent’s work history from 1979. In addition, we include the total number of jobs ever worked to control for the affect of job turnover on the respondents’ income. We also include a dummy variable indicating current school enrollment. 

We have multiple measures for job characteristics. We control for the number of weeks worked per year, number of hours worked per week, and a squared term for weekly hours. We also include dichotomous variables coded “1” to indicate self-employment, irregular shift work, public sector, and industrial sector.  Industrial sectors are extractive industries, manufacturing, construction, wholesale and retail trade, business and repair services, professional services, personal services, public administration, public utilities, and entertainment.


Family of origin and class background characteristics include a control for the average education of the respondents’ parents (adding mother and father’s years of education and taking the average), respondent’s mother's employment status when respondent was aged 16 years, and an indicator of whether respondent lived in a single-parent family (where parents include biological, adoptive, step-parents, and other adult relatives such as grandparents and aunts/uncles).  We also controlled for the respondents' number of siblings. 

Demographic variables include age of respondent, racial/ethnic group, and dummies for urban and rural areas and for the southern, north central, and northeastern, with the northwest as the reference category. We also include the unemployment rate of the respondent's county. Finally, year of interview is measured as a set of dummy variables (minus one) to control for period effects.

Statistical Models

To analyze the penalty at differing points in the income distribution, we use a semi-parametric regression approach known as simultaneous quantile regression (Koenker 2005). Past research on the motherhood wage penalty has used elaborations of the classical least-squares regression on the conditional mean, producing averaged estimates of the wage penalty. In contrast, quantile regression enables simultaneous estimation of the motherhood penalty at various percentage points of the earnings distribution. This approach allows us to test whether the wage penalty for motherhood significantly differs among women at different points in the wage distribution. We analyze the following quantiles: the lowest tenth (.1), the median (.5), the top ten percent (.9), and the top fifth of the income distribution (.95).  Let (yi,xi), i=1,…,n, be a sample from some population where xi is a K x 1 vector of regressors. According to Koenker and Bassett (1978) and Bunchinsky (1998), the quantile regression model can be expressed as:
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(yi| xi) denotes the conditional quantile of yi, conditional on the regressor vector | xi. The Linear model for the th quantile solves the following minimization to obtain 
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The dependent variable, Y, is the natural logarithm of hourly earnings. We use a post-estimation linear combination of estimators technique to test whether the coefficients generated at specified quantiles (.10, .50, .90 & .95) are significantly different from one another. This enables us to identify whether the motherhood wage penalty is significantly larger or smaller between paired quantiles that are adjusted by control variables in the model.

Because we have multiple time-point observations for each respondent structured into person-years data, we fix effects across time by including N-1 dummy variables for year of interview. To deal with the potential autocorrelation of the error term resulting from multiple observations for each respondent, we obtain estimates of the standard errors by bootstrapping the residuals of the quantile regression. As developed for quantile regression by Gould (1992) and Hahn (1995), bootstrapping estimates the entire variance-covariance matrix of the estimators and corrects for heteroskedasticity.  In table A1 in the appendix and in analyses not shown, we compared results obtained from median quantile regression models with those obtained from ordinary least squares regression, two-way fixed-effect models, and robust regression models.
  Table A1 in the appendix gives these results for the fixed effects and quantile methods for the full model.  Because the fixed-effects and robust regression OLS models estimate the effect of children on the conditional mean while quantile regression estimates this effect on the conditional median, we expected some small differences in the size of coefficients. If there is any tendency in the differences between estimating the effects of children on the conditional mean versus the conditional median as presented in table A1, it appears that child penalties are smaller when assessed at the median using year-fixed effects quantile regression, compared to person-year fixed effects models. Overall, these comparative results from different models verify that our coefficients are unbiased in the quantile model, while the standard error estimates in the quantile model closely approximated those from two-way fixed effects and robust regression models. Thus, we are confident that the quantile regression method provides a valid portrait of the effects of motherhood across the income distribution with pooled person-year data. 

We begin our analysis by fitting five analytical models including a baseline model incorporating number of children a woman has, her age, and N-1 dummy variables for interview year. The second model adds to the measures in model 1 current marital status, family of origin characteristics (parental educational attainment, respondent’s mother’s employment status, whether respondent was raised in a single parent family, and respondent’s number of siblings) and demographic controls (race/ethnicity, region of country, residential population density, and respondent’s county’s unemployment rate). The third model includes measures in model two plus labor supply indicators: usual weekly hours worked, a squared term for usual hours, annual weeks worked, and number of jobs ever held. The fourth model includes measures in model three, and adds human capital measures, such as highest grade completed, years of experience, years of seniority (experience with current employer), school enrollment status, and AFQT percentile score.  Finally, model five adds dummy variables for industrial sector, professional/managerial occupation, public sector employment, self-employment, and irregular shift work.  This staged approach enables us to examine how the motherhood penalty changes as we introduce sets of theoretically and empirically relevant variables that past research have found to partially explain the wage penalty for motherhood. 
We next examine whether the age of children alters the motherhood wage penalty by estimating gross and full models where we measure motherhood with a set of dummy variables indicating age of youngest child. We then examine whether the age of the mother at the time of her first birth interacts with the child penalty. Our next analysis tests whether the motherhood penalty varies by educational attainment by testing for significant interactions between our categorical measures of educational attainment and number of children. Our final analysis tests whether the wage penalty for motherhood differs by the racial/ethnic group of the respondent. Here we create statistical interactions between African-American and number of children and between Latina and number of children to test whether wage penalties vary.

Results


Table 1 presents unadjusted means and standard deviations for all variables used in the analyses, separately for mothers and childless observations. T-tests for significant differences in paired means were used to test for differences between mothers and childless observations. Survey weights are not used due to the person-year structure of the data. As a group, childless observations are at younger ages than observations of mothers -- the mean age of childless observations is 25.9 and while the mean age of observations of mothers is 32.1. Due to this difference in age, corresponding differences are expected and observed between mother person-years and childless person-years in current family status, human capital, and job characteristics measures. Notable differences that are likely unrelated to the age difference are that childless observations have higher educational attainment, AFQT scores, and parental educational attainment. Childless observations also have fewer siblings and are disproportionately Caucasian; they are also more likely to live in urban areas and in the northeastern region of the U.S. Mothers have, on average, 1.9 children and roughly one-half of the mother person-years have a preschool child in the home. More than sixty percent of mothers are currently married.

What are the effects of children on earnings? Table 2 shows the effect of each additional child on women’s ln hourly earnings from simultaneous quantile time-fixed-effects regression models with bootstrapped standard errors. The child penalties are estimated at the 10th, 50th, 90th, and 95th quantiles for several model specifications. Starting with a gross child penalty model that controls only for age of respondent and includes time-fixed effects, we find that the child penalty is -6 percent per child for women at the 10th quantile of the earnings distribution and is significantly larger, from -10 percent to -11 percent per child at the middle and top of the earnings distribution. This pattern of higher earning women incurring larger penalties for children persists as we add sets of theoretically relevant variables to the model. Adding family background and demographic characteristics in model 2 reduces the child penalty by 3 percent to 19 percent, explaining less of the penalty among the least paid workers and more the penalty among the highest paid workers. Adding labor supply variables in model 3 explains an additional 7 percent to 25 percent of the wage penalty, with labor supply accounting for less of the penalty among the highest paid workers and more of the penalty among the lowest paid workers. By far, the human capital measures we add in model 4 explain the largest portion of the motherhood wage penalty, and most of the reduction in the size of the penalty is attributable to adding experience to the model. Human capital measures explain 40 percent of the child penalty at the 10th quantile, 53 percent at the median, 60 percent at the 90th quantile, and 61 percent at the 95th quantile. Much of the penalty is explained by mother’s lower amounts of human capital, compared to childless women, and much of this is due to lost experience when mothers take time out from the labor force to care for children. Adding measures to control for job characteristics does little to explain the penalty at the median or at upper quantiles, as seen in model five of the table. However, job characteristics explain an additional 22 percent of the penalty experienced at the 10th quantile. In sum, we explain between 84 percent to 93 percent of the initial child penalty with the addition of all control variables. The group with the largest unexplained penalty are women earning at the 95th quantile. These women experience a significant penalty of 1.5 percent per child and this penalty is larger than penalties experienced at any other point in the earnings distribution.

In table 3 we present results from gross and fully-specified models for the child penalty, however we use a different measurement of motherhood that takes into account the age of the youngest child. Past research shows that the women's labor supply decreases the most when they have a preschool child and rebounds as children become school age. Although some work shows that the motherhood penalty does not vary by the age of the youngest child (Budig and England 2001) other studies find greater penalties for small children. In table 3 we divide mothers into those whose youngest child is 5 years old or younger from mothers whose children are all older than 5 years. Both the gross and full models shown in table 3 clearly show that the motherhood penalty is largest among women with older, not younger, children. The total penalty experienced by mothers with preschoolers in the home ranges from 10 percent to 13 percent, while the total penalty experienced by mothers of all older children ranges from 14 percent to 35 percent, with the highest penalties found in the upper tail of the earnings distribution. When control variables are included, these penalties are drastically reduced. The penalty experienced by mothers with young children vanishes completely, while the penalty experienced by mothers of all older children ranges from 3 percent to 8 percent, with monotonic and significant increases in the child penalty at each higher quantile. The largest motherhood penalty is experienced among women at the 95th quantile of the earnings distribution where the net penalty is 8 percent per child. In analyses not shown, we sequentially added sets of control variables to the initial model and found again that the single variable that explains the largest portion of the motherhood penalty is years of experience. 
Why do we find that the motherhood penalties are larger for mothers of older, compared to younger children? Because we are using dummy variables to indicate motherhood in this equation, we decided to test whether mothers of older kids simply had more children in the home compared to mothers with at least one younger child. In analyses not shown, we added total number of children in the home to control for this. Our results were robust: there were no wage penalties in the full model for younger children, but there were significant and negative penalties for mothers of all older children, with the exception of the 10th quantile where the effect of older children became non-significant. Other factors might account for the larger penalty experienced by mothers of all older children. It is possible that there is greater selectivity into employment among mothers of very young children, and only employed women are included in this analysis. If mothers with greater career ambitions constitute a larger share of mothers who are employed when children are young, compared to mothers who are employed when children are older, this positive selectivity may reduce the child penalty experienced among mothers of younger children. Indeed, Budig (2003) found that while younger children pulled women out of the labor market, older children increased women’s likelihoods of part-time and full-time employment, indicating greater selectivity among mothers of younger children in terms of entering the labor force. However, person and year fixed effects models, which should reduce this unmeasured heterogeneity, find a similar pattern of larger penalties experienced by mothers of older children. As shown in the appendix table A1, in fully specified two-way fixed effects models estimating the impact of younger and older children on the conditional mean reveal that mothers of younger children experience a penalty of roughly 2 percent while mothers of older children experience a net penalty of roughly 4 percent. A second reason why mothers of older children might experience a larger penalty than mothers of younger children could be that motherhood penalties are accrued over time. A woman with a young child likely has fewer years between the birth of that child and its potential effects on her wage, thus she may have not had enough time for a large wage gap to emerge between herself and childless women. A mother of all older children has likely been experiencing the effects of reduced human capital, lowered productivity, and/or employer discrimination against mothers for a longer period, increasing the gap over time between her earnings and those of childless women. In sum, results in table 3 show greater penalties for mothers of older children, and these penalties are significantly larger among the highest earning women at the 90th and 95th quantiles.
Do women who postpone fertility until the reach age 30 incur different motherhood penalties compared with women who bear children at earlier ages? Table 4 offers evidence that the answer is predominantly no, except at the median of the earnings distribution. In the lower and upper tails of the distribution, the motherhood penalty does not vary by the mother’s age at the first birth. However, at the median, there is a wage penalty for motherhood only among women who had their first child before the age of 30. Women who delayed the onset of motherhood until after age 30 do not suffer a penalty for motherhood, in fact there appears to be a bonus for motherhood for postponers. Similarly, in the person- and year- fixed effects model, postponers do not incur a wage penalty for motherhood, in contrast to women who bore their children at younger ages. 
Table 5 shows the effects of number of children on earnings separately by marital status from the fully specified model (with all controls) only. Here we find a net motherhood penalty only for married and previously married women, but no motherhood penalty for among never married women. Among the married, there is a significant penalty of roughly 1.5 percent per child at all quantiles, except the 90th quantile. Among the divorced, there is no net child penalty at the lower quantiles, but a significant penalty of 2 percent to 3 percent per child emerges among the highest earning women at the 90th and 95th quantiles, respectively. That we find larger motherhood penalties among currently married and previously women is consistent with findings from past research (Glauber 2007; Budig and England 2001). A husband’s earnings may enable mothers to temporarily opt out of the labor force or choose more family-friendly jobs with the sacrifice of higher wages. If such an exchange is made, it may have effects that persist even after the marriage has ended. Conversely, never married women are very likely to have been the sole or main breadwinner in their families, in addition to mothering. The reliance of children on never-married mothers’ earnings only increases the pressure for their labor market participation. In sum, table 5 shows greater penalties for married and previously married women, with the largest penalties again occurring among the highest earning women at the 90th and 95th quantiles.
In table 6 we investigate whether the motherhood penalty varies by educational attainment, and whether differences by educational attainment are consistent across the wage distribution. Only the full model including all control variables is presented in table 6. Looking first at women with less than a college degree, we see a negative net penalty of roughly 1 percent to 2.5 percent per child, which increases significantly as we move up the earnings distribution. These effects are consistent with our other results showing greater motherhood penalties among the most highly paid women. However, among women with college degrees or post-graduate study, we find an oppositional pattern. For these highly educated women, the largest child penalties are found at the lowest end of the earnings distribution and disappear at the upper ends. College graduates experience a 1 to 2 percent net penalty per child at the 10th and 50th quantiles. Women with post-graduate education incur very large net child penalties at the 10th quantile of 9 percent per child, decreasing to 1 percent per child at the median, and the effect of children becomes positive at the 90th and 95th quantiles. It is likely that these curvilinear and countervailing motherhood wage penalties conditioned on education are related to the timing of first births. Indeed, other research also finds similar patterns, along with positive effects of postponement of motherhood on earnings (Amuedo-Dorantes 2005; Miller Unpublished; Todd 2001). Additional research is needed to fully explore these countervailing effects and their relationship to the timing of motherhood.
In our final analysis presented in table 7 we examine whether the motherhood penalty varies by racial/ethnic group, and whether racial/ethnic differences are robust across the distribution of women's earnings. Results in table 7 show that while white women incur larger motherhood penalties in both gross and full models among the lowest-wage workers (10th quantile), black women incur the largest motherhood penalties among the highest paid workers (90th quantile). Consistent with past research, there is no net motherhood penalty for Latinas when all relevant control variables are added to the model. With the inclusion of all control variables, a net penalty of almost 2 percent per child remains for African-American women at the 90th quantile of earnings, while white women incur a less than 1 percent penalty per child. At the median, there is no difference in the size of the net motherhood penalty between white and African-American women. And while African-American women experience no net motherhood penalty at the 10th quantile, white women incur a penalty of 1.6 percent per child. Our findings of significant wage penalties among white women, and little to no motherhood wage penalty for Latinas are consistent with past research. However, our findings regarding motherhood wage penalties among African-American women extend previous work. While motherhood penalties estimated at the mean of the wage distribution show smaller penalties for African-American women, our quantile approach reveals more complex relationships between motherhood and earnings for African-American women. Compared to white women, African-American women incur smaller child penalties at the low end of the wage distribution (the 10th quantile), while at the median there is no difference in the penalty for African-American and white women. But at the upper end of the wage distribution, African-American women incur larger penalties for motherhood, compared to white women. It could be that discrimination against mothers and against African-American women intersect to produce larger penalties where there is more elasticity in income at the upper end of the distribution. Although we cannot uncover these processes with survey data, these complex interactions could not be discerned without the quantile regression approach.
Discussion


The major contribution of our study was to investigate whether the well-documented wage penalty for motherhood, previously estimated at the conditional mean of wages, varied in size across women’s earnings distribution. To do so we utilized a relatively new method developed in economics to estimate the motherhood wage penalty at the 10th, 50th, 90th, and 95th quantiles of the earnings distribution. The weight of evidence from our analyses of the motherhood penalty and its interaction with other factors reveals that the motherhood gap is largest among the most highly paid women, net of controls. While adding cumulative sets of theoretically derived control variables reduces the wage penalty for motherhood, and the reduction in experience associated with motherhood accounts for much of the wage penalty, these controls do the least to explain the penalty among the highest earning women and the fundamental pattern of greater motherhood penalties among highly paid women persists. Previous research using educational attainment groupings to proxy earnings potential found smaller child penalties among the highly educated, suggesting that the motherhood gaps would be smaller among high-earning women. Our findings contradict these conclusions. Indeed, our analyses that examine interactions between educational attainment and the child penalty reveal that the highly educated do not always receive the smallest child penalties: at the lowest end of the earnings distribution highly educated women incur the largest penalties for motherhood of almost 9 percent per child, net of control variables. Importantly, our analyses reveal countervailing effects of children on earnings for women with higher and lower educational attainment, consistent with past research, in that motherhood wage penalties increase across the wage distribution for less educated women while decreasing across the distribution for highly educated women. In sum, the relationship between educational attainment and the motherhood wage penalty is more complex than previous analyses suggest so that high levels of educational attainment does not always serve as a buffer from the earnings penalty associated with motherhood.


Greater motherhood wage penalties among the highly paid persist even when we use alternate indicators of motherhood. While the net penalty for motherhood is greater for mothers of older children compared to mothers of younger children, women at the 95th quantile incur a net penalty for older children that more than twice the size of the penalty incurred by women at the 10th quantile of the earnings distribution. And while never married women incur no penalty for motherhood and the child penalty is consistent across the earnings distribution for married women, we again see a larger penalty for motherhood in the upper tail of the distribution for divorced women. When we examine the impact of children on earnings for women who have their children before and after the age of 30 years, we find that while women with median or mean earnings are spared the motherhood wage penalty if they delay children until later ages, postponement is does not protect women from the motherhood wage penalty in either tail of the distribution.

Our results also reveal greater complexity in the effects of motherhood on earnings by race than previous research suggests. Consistent with past studies we find no net penalties for Latinas, but we do not find consistently lower penalties for African-American women similar to past research. Compared to white women, African-American women do incur smaller motherhood penalties at the lower end of the earnings distribution, however as earnings increase, the motherhood gap between white and African-American women reverse so that at the 96th quantile, black women’s motherhood penalty is twice as large as that of white women. 

What our analyses do not explain is why the wage penalty for motherhood is larger among the most highly paid workers. There is evidence that a different kind of wage gap – the gender gap in pay – is also larger among the most highly paid workers (Roth 2006; Blau and Kahn 2000; Bernhardt et al 1995). The metaphor of the glass ceiling is used to describe women’s blocked progress into the most highly rewarded positions in the U.S. economy and is argued to contribute to the gender gap. Is it possible that a similar phenomenon is occurring among women, based on maternal status? The popular debates since the late 1980s regarding the corporate “mommy track” suggested employers distinguish between career-oriented women who plan to combine careers with families versus those who plan to forgo children to focus on their careers. It is clear that work and family time allocations change around the birth of a child, and mother’ lost job experience explains a significant portion of the gap – roughly 40 to 60 percent of the motherhood penalty in this study, with larger effects among highly paid women. However, recent experimental research documents employer discrimination in terms of hire and wage setting between mothers and childless women, indicating plausibility of discrimination against mothers. It is possible that when wages are high and subject to employer discretion, greater inequalities may emerge between favored and disadvantaged groups. Unfortunately, we are unable to test these arguments in the current study, but future research should focus on uncovering the processes through which women at the top of the earnings distribution incur larger penalties for motherhood. Our contribution at this point is demonstrating this variation in the motherhood penalty across the earnings distribution.
Bibliography
Anderson, Deborah J., Melissa Binder, and Kate Krause.  2003.  “The Motherhood Wage Penalty Revisited: Experience, Heterogeneity, Work Effort, and Work-Schedule Flexibility.”  Industrial and Labor Relations Review 56(2):273-94.

Amuedo-Dorantes, Catalina and Jean Kimmel. 2005. “The Motherhood Wage Gap for Women in the United States: The Importance of College and Fertility Delay.” Review of Economics of the Household 3:17-48.

Avellar, Sarah and Pamela Smock.  2003.  “Has the Price of Motherhood Declined over Time? A Cross-Cohort Comparison of the Motherhood Wage Penalty.”  Journal of Marriage and the Family 65(3):597-607.

Bernhardt, Annette, Martina Morris, and Mark S. Handcock. 1995. “Women’s Gains of Men’s Losses? A Closer Look at the Shrinking Gender Gap in Earnings.” American Journal of Sociology 101(2):302-28.

Blau, Francine and Bertrand Kahn. 2000. “Gender Differences in Pay.” Journal of Economic Perspectives 14(4):75-99.
Buchinsky, Moshe. 1998. “Recent Advances in Quantile Regression Models: A Practical Guideline for Empirical Research.” The Journal of Human Resources 33(1):88-126.
Budig, Michelle J. 2003. “Are Women’s Employment and Fertility Histories Interdependent?  An Examination of Causal Order Using Event History Analysis.” Social Science Research 32(3):376-401.  

Budig, Michelle J. and Paula England.  2001.  “The Wage Penalty for Motherhood.”  American Sociological Review 66:204-25.
Budig, Michelle J. and Melissa Fugiero. 2008. "Race, Education and Earnings: Do African-Americans and Whites Receive Comparable Returns for Human Capital Investments?" Paper presented at the Annual Meetings of the Eastern Sociological Society (New York, NY).
Correll, Shelley, Stephan Benard, and In Paik. 2007. “Getting a Job: Is There a Motherhood Penalty?” American Journal of Sociology 112(5):1297-338.
Glauber, Rebecca. 2007. “Marriage and the Motherhood Wage Penalty among African Americans, Hispanics, and Whites.” Journal of Marriage and the Family 69(Nov):951-61.

Gould, W.W. 1992. “Quantile Regression with Bootstrapped Standard Errors.” Stata Technical Bulletin 9:19-21.

Hao, Lingxin. 2002. “Wealth Inequality in the US: Does Nativity Play a Role?” Paper presented at the Population Association of American Annual Meetings, Philadephia, PA.

Hao, Lingxin and Daniel Q. Naiman. 2007. Quantile Regression. Sage Publications.

Hahn, Jinyoung. 1995. “Bootstrapping Quantile Regression Estimators.” Econometric Theory 11:105-21.
Harkness, S. and J. Waldfogel. 2003. “The Family Gap in Pay: Evidence from Seven Industrialized Countries.” Research in Labor Economics. 22:369-414.
Hewitt, Belinda, Mark Western, and Janeen Baxter.  2002. “Marriage and Money: The Impact of Marriage on Men’s and Women’s Earnings.” Discussion Paper DP-007, Negotiating the Life Course Discussion Paper Series.

Hill, Martha. 1979. “Wage Effects of Marital Status and Children.” Journal of Human Resources 14:579-94.
Koenker, Roger and Gilbert Bassett. 1978. “Regression Quantiles.” Econometrica 46(1):33-50.

Koenker, Roger and Kevin F. Hallock. 2001. “Quantile Regression.” Journal of Economic Perspectives 15(4):143-56.

Koenker, Roger. 2005. Quantile Regression. New York: Cambridge University Press.

Marini, Margaret Mooney, and Pi-Ling Fan. 1997. “The Gender Gap in Earnings at Career Entry.” American Sociological Review 62:588-604.
Meyer, Peter B. and Anastasiya M. Osborne. 2005. “Proposed Category System for 1960-2000 Census Occupations.” Office of Productivity and Technology. U.S. Bureau of Labor Statistics. 1-53.

Miller, Amalia R. Unpublished Manuscript. “The Effects of Motherhood Timing on Career Path.” Department of Economics, University of Virgina.

Misra, Joya, Michelle J. Budig, and Stephanie Moller. 2007. “Reconciliation Policies and the Effects of Motherhood on Employment, Earnings, and Poverty.” Journal of Comparative Policy Analysis  9(2): 135-55. 

Newsome, Yvonne D. and F. Nii-Amoo Dodoo. 2002. “Reversal of Fortune: Explaining the Decline in Black Women’s Earnings.” Gender & Society 16(4):442-464.
Noonan, Mary and Mary Corcoran.  2004.  “The Mommy Track and Partnership: Temporary Delay or Dead End?”  The Annals of the American Academy of Political and Social Science 596(Nov):130-50.

Neumark, David and Seth Korenman. 1994. “Sources of Bias in Women’s Wage Equations: Results Using Sibling Data.” Journal of Human Resources 29:379-405.
Roth, Louise Marie. 2006. Selling Women Short: Gender and Money on Wall Street. Princeton, NJ: Princeton University Press.
Taniguchi, Hiromi.  1999.  “The Timing of Childbearing and Women's Wages.” Journal of Marriage and the Family 61(4):1008-19.

Todd, Erin L. 2001. “Educational Attainment and Family Gaps in Women’s Wages: Evidence from Five Industrialized Countries.” Luxembourg Income Study Working Paper No. 246.

Waldfogel, Jane.  1997.  “The Effect of Children on Women’s Wages.” American Sociological Review 62(2):209-17.

-----. 1998. “The Family Gap for Young Women in the United States and Britain: Can Maternity Leave Make a Difference?” Journal of Labor Economics 16(3):505-39.
Table 1: Descriptive Statistics by Motherhood Status: Means, Standard Deviations, and t-tests

	Independent Variables
	Mothers
	Childless Women

	
	N=33,057
	N=29,273

	Family Structure
	
	

	Number of Children
	  1.92

 (0.95)
	--

	Mother of at Least One Child < 6 yrs
	  0.52

 (0.50)
	--

	Mother of All Older Children > 5 yrs
	  0.48

 (0.50)
	--

	Currently Married
	  0.63***

 (0.48)
	  0.28***

 (0.45)

	Currently Divorced
	  0.22***

 (0.42)
	  0.10***

 (0.30)

	Never Married


	 0.14**

(0.35)
	 0.62**

(0.48)

	Human Capital & Labor Supply

	Highest Grade Completed
	13.00***

 (2.12)
	13.60***

 (2.17)

	High School Dropout
	  0.11***

 (0.32)
	  0.07***

 (0.25)

	High School Diploma
	  0.49***

 (0.50)
	  0.38***

 (0.48)

	Some College (no degree)
	  0.26***

 (0.44)
	  0.31***

(0.46)

	College Degree
	  0.11***

 (0.32)
	  0.21***

 (0.41)

	Post-Graduate
	  0.03**

(0.17)
	  0.04**

 (0.20)

	Current School Enrolment
	  0.05***

 (0.22)
	  0.19***

 (0.39)

	AFQT percentile
	39.00***

(26.00)
	49.6***

(26.7)

	Years of Seniority 
	  4.10***

 (4.40)
	  2.70***

 (3.30)

	Years of Experience
	 9.40***

 (5.80)
	  6.20***

 (4.90)

	Usual Weekly Hours
	36.10

(11.00)
	36.30

(11.40)

	Number of Jobs Ever Held
	  7.50***

 (4.80)
	  6.40***

 (4.50)

	Annual Weeks Worked
	43.80***

(14.60)
	45.00***

(12.60)

	Job Characteristics

	Hourly Wage
	  7.92***

 (1.95)
	  6.49***

 (1.92)

	Agriculture & Extractive Industries


	  0.12**

 (0.33)
	  0.05**

 (0.22)

	Construction
	  0.01

 (0.11)
	  0.01

 (0.09)

	Manufacturing
	  0.14***

 (0.34)
	  0.12***

 (0.33)

	Public Utilities
	  0.04

 (0.20)
	  0.04

(0.20)

	Whole Sale and Retail Trade
	  0.18***

 (0.39)
	  0.22***

 (0.41)

	Business & Repair Services
	  0.07

 (0.25)
	  0.07

 (0.26)

	Personal Services
	  0.06***

 (0.23)
	  0.03***

 (0.18)

	Professional Services
	  0.26***

 (0.44)
	  0.28***

 (0.45)

	Entertainment
	  0.02***

 (0.13)
	  0.03***

 (0.16)

	Public Administration
	  0.05

 (0.22)
	  0.05

 (0.21)

	Percent Female of Occup.*Industry
	  0.63***

 (0.25)
	  0.67***

 (0.25)

	Irregular Shift
	  0.12***

 (0.33)
	  0.16***

 (0.36)

	Self-Employed
	  0.07***

 (0.26)
	  0.03***

 (0.18)

	Professional/Managerial Occupation


	  0.21**

 (0.41)
	  0.24**

 (0.43)

	Public Sector Employment


	  0.13**
 (0.34)
	  0.14**
 (0.35)

	SES and Family Background 
	
	

	Number of Siblings
	  4.00***

 (2.67)
	  3.27***

 (2.25)

	R’s Mother Employed
	  0.49

 (0.50)
	  0.50

 (0.50)

	Parental Education
	 10.60*

 (2.84)
	11.64*

 (3.00)

	Single Parent Family
	  0.15

 (4.20)
	  0.15

 (0.36)

	Demographic
	
	

	Age
	32.10

 (6.60)
	25.90

 (5.90)

	African-American
	  0.30***

 (0.46)
	  0.19***

 (0.39)

	Latina
	  0.18***

 (0.39)
	  0.14***

 (0.35)

	Caucasian


	  0.51**

 (0.50)
	  0.66**

 (0.47)

	Inner City Residence
	  0.13***

 (0.34)
	  0.17***

 (0.38)

	Suburban Residence
	  0.64***

 (0.48)
	  0.61***

 (0.49)

	Rural Residence


	  0.24**

 (0.43)
	  0.22**

 (0.41)

	Southern Region
	  0.43***

 (0.50)
	  0.36***

 (0.48)

	Northeastern Region
	  0.15***

 (0.36)
	  0.21***

 (0.41)

	North-central Region
	  0.23

 (0.42)
	  0.23

 (0.42)

	Western Region


	  0.19

 (0.39)
	  0.20

 (0.40)

	County Unemployment Rate
	  2.75***

 (0.99)
	  2.95**

(1.04)


Notes: * is p< 0.05; ** is p < 0.01.  
Table 2: Effect of Number Children on Women’s Ln Hourly Earnings from Quantile Time-Fixed-Effects Regression Models with Bootstrapped Standard Errors a
	Quantile
	.10
	.50
	.90
	.95

	
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)

	Model 1: Grossb
	-.063**

(.004)
	-.105**

(.003)
	-.105**

(.003)
	-.096**

(.004)

	Model 2: + Family Structure, SES & Family Background, & Demographicsc 


	-.061**

(.004)
	-.086**

(.003)
	-.085**

(.004)
	-.081**

(.006)

	Model 3: + Labor Supplyd
	-.045**

(.003)
	-.063**

(.002)
	-.074**

(.005)
	-.074**

(.006)

	Model 4: + Human Capitale
	-.020**

(.004)
	-.007**

(.002)
	-.011**

(.003)
	-.015**

(.004)

	Model 5: + Job Characteristicsf
	-.006*

(.002)
	-.008**

(.003)
	-.008**

(.003)
	-.016**

(.005)


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b Gross model includes number of children, age of respondent, and dummy variables for year of interview. c Model 2 includes measures in model 1, plus current marital status, family of origin characteristics (parental education, mother’s employment status, single parent family, number of siblings) and demographic controls (race/ethnicity, region of country, population density, county unemployment rate). d Model 3 includes measures in model 2 plus usual weekly hours, hours squared, annual weeks worked, and number of jobs ever held. e Model 4 includes measures in model 3, plus highest grade completed, years of experience, years of seniority, enrollment status, and AFQT percentile. f Model 5 includes measures in model 4 plus percent female in industry*occupation, and dummy variables for industrial sector, public sector employment, self-employment, and irregular shift.

Table 3. Effect of Children on Women’s Ln Hourly Earnings by Age of Youngest Child from Simultaneous Quantile Regression Models with Bootstrapped Standard Errors a
	Quantile
	.10
	.50
	.90
	.95

	
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)

	Model 1: Gross b
	
	
	
	

	Mom of Preschooler(s)
	-.097**

(.008)
	-.134**

(.006)
	-.119**

(.006)
	-.095**

(.014)

	Mom of Older Child(ren)
	-.144**

(.009)
	-.314**

(.006)
	-.345**

(.006)
	-.350**

(.012)

	Model 4: Full c
	
	
	
	

	Mom of Preschooler(s)
	 n.s.
	n.s.
	n.s.
	n.s.


	Mom of Older Child(ren)
	-.027*

(.007)
	-.044**

(.006)
	-.066**

(.007)
	-.082**

(.010)


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b See notes for model 1 in table 2. c See notes for model 4 in table 2. 

Table 4. Effect of Number of Children on Women’s Ln Hourly Earnings by Age of Mother at First Birth from Simultaneous Quantile Regression Models with Bootstrapped Standard Errors a
	Quantile
	.10
	.50
	.90
	.95

	
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)

	Model 4: Full b
	
	
	
	

	  1st Birth Before Age 30


	-0.006*
(0.003)
	-0.008**
(0.002)
	-0.008**
(0.003)
	-0.016**
(0.003)

	  1st Birth Age 30 or Older


	-0.006*

(0.003)
	 0.037**
	-0.008**

(0.003)
	-0.016**

(0.003)


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b See notes for model 1 in table 2. c See notes for model 4 in table 2. 

Table 5. Effect of Number of Children on Women’s Ln Hourly Earnings by Marital Status from Simultaneous Quantile Regression Models with Bootstrapped Standard Errors a
	Quantile
	.10
	.50
	.90
	.95

	
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)

	Model 4: Full b
	
	
	
	

	Never Married
	 0.018**

(0.005)
	 0.006

(0.004)
	 0.006

(0.008)
	 0.000

(0.008)

	Married
	-0.013**


	-0.012**
	-0.008
	-0.015**

	Divorced/Separated
	-0.009


	-0.007
	-0.021**
	-0.030**


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b See notes for model 1 in table 2. c See notes for model 4 in table 2. 
Table 6: Effect of Number of Children on Women’s Ln Hourly Earnings by Educational Attainment from Simultaneous Quantile Regression Models with Bootstrapped Standard Errors a
	Quantile
	.10
	.50
	.90
	.95

	
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)
	Coeffic

(SE)

	Model 4: Full b
	
	
	
	

	High School Dropouts


	 0.011
(0.006)
	-0.010*
(0.004)
	-0.018*
(0.007)
	-0.025*
(0.012)

	High School Graduates


	-0.004
	-0.010*

(0.004)
	-0.018*
(0.007)
	-0.025*

(0.012)

	Some College


	-0.009
	-0.010*

(0.004)
	-0.018*
(0.007)
	-0.025*

(0.012)

	College Graduates


	-0.018*
	-0.010*

(0.004)
	 0.019
	 0.008

	Post-Graduates


	-0.087*
	-0.010*

(0.004)
	 0.036
	 0.047


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b See notes for model 4 in table 2. 

Table 7: Effect of Number of Children Interacted with Racial/Ethnic Group on Women’s Ln Hourly Earnings, from Simultaneous Quantile Regression Models with Bootstrapped Standard Errors a
	
	White Women


	African American Women
	Latina Women

	Quantile
	.10
	.50
	.90
	.10
	.50
	.90
	.10
	.50
	.90

	Model 1: Grossb
	-.087**

(.006)
	-.105**

(.004)
	-.084**

(.003)
	-.034**


	-.095**
	-.106**


	-.069**


	-.095**
	-.103**

	Model 4: Fullc
	-.015**

(.005)
	-.012**

(.003)
	-.007**

(.004)
	n.s.


	-.012**


	-.016**


	n.s.
	n.s.
	n.s.


Notes: * is p< 0.05; ** is p < 0.01.  a Bolded numbers indicate coefficients significantly differ from other coefficients within the same model at different quantiles. b See notes for model 1 in table 2. c See notes for model 4 in table 2. 

Table A1. Effects of Children on Women’s Ln Earnings from Fixed-Effects Regression Models on the Conditional Mean and Conditional Median

	
	Person- and Year-Fixed Effects on Conditional Mean
	Year-Fixed Effects Regression on Conditional Median, Bootstrapped SEs

	Full Model: # of Children


	-0.018**

(0.003)
	-0.008**

(0.003)

	Full Model: Child Categories
	
	

	   Preschooler
	-0.016**

(0.006)
	-0.002
(0.005)

	   Older Child
	-0.041**

(0.008)
	-0.044**

(0.006)

	Full Model: Postponement
	
	

	   1st Birth Before Age 30
	-0.021**

(0.003)
	-0.008**

(0.003)

	   1st Birth Age 30 or Older
	 0.004
	0.037**



	Full Model: By Marital Status
	
	

	   Never Married
	 0.018**

(0.005)
	 0.006

(0.004)

	   Married
	-0.013**


	-0.012**

	   Divorced/Separated
	-0.009


	-0.007

	Full Model: By Educational Attainment
	
	

	   High School Dropout


	-0.010*

(0.004)
	-0.016*

(0.007)

	   High School Graduate


	-0.010*

(0.004)
	-0.016*

(0.007)

	   Some College


	-0.010*

(0.004)
	-0.016*

(0.007)

	   College Graduate


	-0.010*

(0.004)
	-0.016*

(0.007)

	   Post-Graduate Degree


	-0.010*

(0.004)
	-0.046*

(0.012)

	Full Model: By Race
	
	

	  White Mothers


	-0.024**

(0.004)
	-0.012**

(0.003)

	  Black Mothers


	-0.024**

(0.004)
	-0.012**

(0.003)

	  Latina Mothers


	 0.005

(0.005)
	 0.005

(0.007)


Notes: * is p< 0.05; ** is p < 0.01.  

( Address all correspondence to Michelle J. Budig, Max Planck Institute for Demographic Research, Konrad-Zuse-Strasse 1, Rostock D-18057, Germany. Email: � HYPERLINK "mailto:budig@soc.umass.edu" ��budig@soc.umass.edu�. 


� We also tested an alternate measure of children: with dummy variables for one child, two children, and three or more children, with no children as the reference category. We found monotonic increases in the motherhood penalty with these measures, results were robust, and we decided to use the more efficient measure of number of children in all models.


� Divorced also includes widows, which number too few cases to analyze separately with this young sample.


� Results are available upon request.





0
1

_1257758403.unknown

_1257759408.unknown

_1257758379.unknown

