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A.1.	Using Birth Month in 1900 to Identify Twins

In the main paper, twins were identified based on their age because exact birth date (or birth month or birth year) are not available in most historical US censuses, including the 1910 and 1920 Federal Censuses. However, in 1900, the census did ask respondents their month and year of birth.[footnoteRef:1] Using these fields, we can examine whether or not our somewhat imperfect method of identifying twins is affecting our results. We find that the return to education estimated with the set of twins we are most confident about in 1900 – those with the same age and birth month – is even lower than the overall return, suggesting that our conclusions are unlikely to be driven by errors in twin tagging. [1:  The 1910 census only records the month of birth for people residing in Alaska.] 

We start by looking at the twins we identify in the 1900 census. Figure A.1 indicates that some of our twin pairs have different birth months and may not be actual twins. Overall, 55 percent of the twins in our baseline sample have the same birth month. Put differently, about half of the twins identified in the main text are potentially incorrect. This is consistent with Tan (2019), who also compares the twin rates in 1900 under the two different definitions. However, because there may be error in birth month – either in the enumeration or the transcription – some of the 45 percent of twin pairs with mismatched birth months may still be true twins. Further, because the likelihood of twins misclassification varies systematically with various household characteristics, the overall direction of the bias, if any, is unclear (Tan 2019). The effects of such misclassification on our results remains an empirical issue.
[Figure A.1 about here]
Table A.1 shows that the return to education among all twins tagged using our usual twins procedure in the 1900 census was 0.053 log points. That this is larger than our baseline estimate is not surprising, given the trend we find in the return to education across cohorts (see Figure A.2). The twins in 1900 were born between 1875 and 1900, with most births occurring between 1890 and 1900.
[Table A.1 about here]

What do the results in Table A.1 tell us about our imperfect method of identifying twins? When we have access to both age and birth month and the values all agree between twins, as in column (4), we estimate a return to education of 0.049 log points. When different birth months are recorded for twins in the census, as is the case in column (6), the return is higher: 0.056 log points. This suggests that, if anything, our imperfect method of tagging twins induces an upward bias in the estimated return to schooling. Thus, our main conclusion – that the return to education in 1940 was positive but smaller than the returns for more recent cohorts – is unlikely to be an artifact of errors in twins tagging.


A.2.	Inverse Propensity Weights

Given the lack of unique individual identifiers in the historical censuses and the limited covariates that are available for matching, any resulting linked samples are necessarily imperfect representations of the underlying populations. Bailey et al. (2019) recommend using inverse propensity weights to adjust for observable differences between matched and unmatched people. They construct these weights in two steps:[footnoteRef:2] [2:  See footnote 33 of Bailey et al. (2019).] 

· Step 1: Run a probit regression of link status (whether an individual is matched) on the following variables: an indicator for those with a middle name; the length of first, middle, and last names; polynomials in the day of birth and age; an index for how common the first and last names are; whether or not one has siblings and the number of siblings; and the length of the names of one's parents.
· Step 2: Inverse propensity scores for each person are then computed as , where  is the predicted likelihood of an individual being matched based on the estimated probit coefficients and  is the actual match rate.
To make our linked samples more representative of the underlying populations, we adapt the reweighting procedure in Bailey et al. (2019), with some minor adjustments:
1. We do not include polynomials for the day of birth as this information is not available in any of the historical censuses we use. Much of the analysis in Bailey et al. (2019) uses the Longitudinal, Intergenerational Family Electronic Micro-Database (LIFE-M) sample, which is based on a random draw of birth certificates from Ohio and North Carolina. This dataset contains more individual-level information than the historical censuses, one of which is the day of birth.
2. We do not control for the presence of siblings (but control for the number of siblings), as our starting sample of twin brothers automatically guarantees the presence of at least one sibling.
3. We use the names of parents, but because not all twins in our sample have both parents residing with them in a given census year, we interact these terms with indicators for whether the parent resides in the household.
4. We use a quadratic (second-order polynomial) in both age and year of birth because we are linking children from multiple censuses.
5. To measure how common first and last names are, we use the log of the number of people in the 1900, 1910, and 1920 censuses with a given first or last name.


A.3.	Replication of Ashenfelter and Rouse (1998) by Sex

Ashenfelter and Rouse (1998) estimate the return to education in the US during the late 20th century, exploiting variation in years of schooling between pairs of identical twins. In the paper, we compared our estimated return to education in 1940 with the returns in Ashenfelter and Rouse (1998) and other recent twins studies. However, our census linking strategy can only link male twins across censuses as we need to match individuals on names, among other criteria. In contrast, contemporary studies typically pool both genders together. For comparability, we replicate the results in (Ashenfelter and Rouse 1998) for the male-only portion of their sample.[footnoteRef:3] [3:  We use the replication data for Ashenfelter and Rouse (1998) available at http://arks.princeton.edu/ark:/88435/dsp01xg94hp567.We focus on Ashenfelter and Rouse (1998) rather than Ashenfelter and Krueger (1994) because the former is a larger sample that contains the original data in the earlier Ashenfelter and Krueger (1994) study.] 

First, we reproduce the results from Ashenfelter and Rouse (1998) in the first three columns of Table A.2. The first column replicates the result in Table II, column (2), of their paper – an OLS regression of log earnings on education with their sample of male and female twins. Included as controls are a quadratic in age, an indicator for females, and a dummy for whites. The second and third columns replicate the results in Table III, columns (4) and (9), first differencing between identical twin pairs, without or with differenced controls, respectively. The controls here are whether twins are covered by unions, married, and their job tenure, all differenced between twins. As we discuss in the body of the paper, these controls may be endogenous or “bad” (Angrist and Pischke 2009) as they could also be affected by schooling.
[Table A.2 about here]
Second, we show that the results do not change when we include a constant term. Ashenfelter and Rouse (1998) suppress the constant term in their first difference regressions, which we followed in columns (2) and (3). However, including the constants in columns (4) and (5) does not change the results. 
Finally, and most importantly for our analysis, we see that the late 20th century return to schooling for men is higher than what we find in 1940. The sample in Ashenfelter and Rouse (1998) is 59 percent female (see their Table I) and because they focus on identical twins all pairs are either male-male or female-female. When we restrict their sample to the 274 identical male twins, we observe reasonably similar results. The OLS return to education (column (6)) is 0.102 compared with the OLS return of 0.110 in the full sample (column (1)). More importantly, the causal returns using twin differences are either similar (compare columns (4) and (7)) or even larger when estimated only with differences between male twin pairs (compare columns (5) and (8)).
Overall, this replication exercise suggests that our main finding – that the return to education, when estimated using twins, was lower in 1940 than it is in the recent period – is not driven by the sex composition of our sample.


A.4.	Twin Name Similarity

In the paper, we suggested that parents who give twins similar names also intend to treat them more similarly. Is this true? If the nurture of similarly-named twins is more similar, then the identifying assumption of the within-twins estimator – that twins have the same unobserved ability – may be more plausible. This appendix shows that twins with more similar names do tend to have more similar education outcomes as children, the only possible measure of parental investment available in the census.
To implement this exercise, we consider the school enrollment of twin brothers in the 1900 to 1920 censuses – the sources for our baseline sample – as well as the enrollment and highest grade completed of twin brothers in the 1940 census. In all cases, we limit the sample to boy-boy twin pairs aged 7 to 17 to target children of school-going age.[footnoteRef:4] [4:  That all pairs of twins aged 1 or 2 are both not in school is not particularly informative about the nurture process.] 

Table A.3 shows that while twins in general are very likely to have the same educational outcomes during childhood – school enrollment or grade completed – those with similar names are even more likely to agree on enrollment or grade. Differences between twins with more similar names and twins with less similar names are always positive and statistically significant at the 5 percent level or better in all comparisons.
[Table A.3 about here]


A.5.	Other Dimensions of Heterogeneity

This appendix explores if the return to schooling varied across cohorts and regions. We find some evidence of higher returns for older cohorts and comparable returns across different regions.
The Return to Education by Cohort

We first explore the return to education by cohort. Our sample collects twin pairs in the 1900, 1910, and 1920 censuses and comprises twins born across five decades. Figure A.2 groups cohorts into 5-year bins and repeats our baseline analysis.[footnoteRef:5] [5:  We exclude cohorts born 1871 to 1875 as there are only 38 pairs of twins in this interval. Figure A.7 provides the sample size for each cohort.] 

[Figure A.2 about here]
The point estimates in Figure A.2 suggest that the return to schooling was higher for older cohorts, though the relative imprecision of the point estimates makes it difficult to determine if these differences are real or just noise. Simply fitting a line through the point estimates yields a gradient of -0.004 (S.E.=0.001) per 5-year binned cohort.
Differences in the return to schooling by cohort could be interpreted in two ways. First, the downward trend in the return to schooling may reflect the relatively smaller supply of skilled workers among earlier cohorts. Educational attainment rose steadily in the early 20th century, with new cohorts of American workers having about 0.8 more years of schooling per decade (Goldin and Katz 2009). Skilled workers were thus more scarce among the older cohorts when they entered the labor market. Second, the trend in Figure A.2 could reflect a lower return to education for individuals with less labor market experience or who are younger. It is not possible to distinguish between the two interpretations as we only observe earnings and education at one point in time, which makes cohort and age collinear.
The Return to Education by Region

While Goldin and Katz (2009) describe the 20th century as the “human capital century", investments in education and the use of human capital in production were not uniform across the country. Could there also be spatial variation in the return to schooling? Since stratifying the sample on location in 1940 would be post-treatment, we examine the rate of return between twin pairs raised in different parts of the country.[footnoteRef:6] [6:  Dahl (2002) develops a correction procedure to estimate the return to education by location even in the presence of endogenous migration. However, adapting this selection correction to our twins fixed effects specification is beyond the scope of our paper.] 

Our estimates suggest little geographic variation in the return to schooling. We divide the sample into four census regions, based on where twins were living when first observed in the 1900, 1910, and 1920 censuses. The returns are broadly similar across regions of childhood residence, as shown in Figure A.3.[footnoteRef:7] Though the point estimates are higher for twins from the South, these differences are not statistically significant. [7:  Figure A.8 shows that the spatial similarity in returns is also observed when twins are assigned to their region of residence in 1940.] 

[Figure A.3 about here]
This apparent geographic similarity cannot be due to the differential shares of non-white twins across regions, as Figure A.3 plots the regional returns for both the full twins sample and the subset of white twins. Another unlikely hypothesis is that the quality of schooling was similar across localities. Goldin and Katz (2007), for example, document large differences in the rate at which the high school movement progressed in each region during the first half of the 20th century.[footnoteRef:8] Given the vast differences in labor market structures across the country and the huge variation in the supply of educated workers across states and regions (Goldin and Katz 2009, p. 204), it also does not seem reasonable to attribute the regional consistency to equal rewards to human capital regardless of locality.[footnoteRef:9] We leave an investigation of the spatial homogeneity in returns to future research with better-suited empirical strategies.
 [8:  The variation in school quality changed substantially during this period. Goldin and Margo (1992) point to geographic narrowing in school quality as one factor behind the Great Compression.]  [9:  Within our sample of twins, there are sizable differences in the supply of educated workers across census regions. Southern-born white twins averaged only 9 years of schooling, less than the 9.8 years in the Northeast, 10 in the Midwest, or 10.7 in the West.] 

A.6.	Additional Figures and Tables

[Figure A.4 about here]
[Figure A.5 about here]
[Figure A.6 about here]
[Figure A.7 about here]
[Figure A.8 about here]
[Table A.4 about here]
[Table A.5 about here]
[Table A.6 about here]
[Table A.7 about here]
[Table A.8 about here]
[Table A.9 about here]
[Table A.10 about here]
[Table A.11 about here]
[Table A.12 about here]
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[bookmark: _Ref42944467]Figure A.1: Birth Months of Twins in 1900 Tagged Using Age. Because birth month is not recorded in 1910 or 1920, we tag twins as any pair of boys living in the same household and family, and who have the same age, birthplace, relationship to the head of household, and last name. In 1900, we can test the accuracy of our procedure. This graph suggests that there may be some twins in our data who are not actually twins, though the birth month variable in the census could itself be recorded with error or noise. Both the size and shading of the circles indicate the number of observations at each point.
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[bookmark: _Ref42944611]Figure A.2: The Return to Schooling by Cohort. For each 5-year bin of cohorts in our linked twins data, we estimate the return to education, replicating our main specification with twin family fixed effects. Each point represents a separate regression and is plotted with 95% confidence intervals, based on robust standard errors clustered at the twin-pair level. There is some evidence of a downward trend in the returns across cohorts.
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[bookmark: _Ref42944697]Figure A.3: The Return to Schooling in the Early 20th Century Did Not Vary Across Childhood Census Regions. We split our sample into four census regions based on where the twins were living when we observe them as children – in the household with their parents and their twin. Data are from the pooled 1900-1940, 1910-1940, and 1920-1940 linked twins samples. The sample is restricted to wage and salary male workers with a weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number of hours in the preceding week, according to the 1940 census. We estimate the return to schooling by region for the full sample and the subset of white twins. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between matched and unmatched people in our census linked sample. 95% confidence intervals are shown, based on robust standard errors clustered at the twin-pair level.



[image: ]
[bookmark: _Ref42944751]Figure A.4: Robustness of the Estimated Return to Education by Sample Restrictions. Our baseline sample is restricted to wage and salary male workers with a weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number of hours in the previous week. The twins sample includes only twins who both fit our sample criteria. This figure presents the estimated returns as we relax these restrictions one by one. We cannot relax the restriction for positive weeks worked in 1939 because our outcome is the log of weekly earnings, which is undefined when weeks worked is missing or zero. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between matched and unmatched people in our census linked sample. 95% confidence intervals are shown, based on robust standard errors.
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[bookmark: _Ref42944785]Figure A.5: Distribution of Years of Education in the Linked Twins Sample and the 1940 Census. Our sample of linked twins are slightly more likely to be common school (8 years), high school (12), or college (16) graduates compared with a random sample of cohort-mates in 1940, and less likely to report no schooling or 6 or less years of schooling. This differences are small and are likely to be driven by the smaller shares of foreign-born and African Americans in the linked sample (see Table 3).
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[bookmark: _Ref42944816]Figure A.6: Distribution of Log Weekly Earnings in the Linked Twins Sample and the 1940 Census.
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[bookmark: _Ref42944845]Figure A.7: Number of Twins in the Baseline Sample by Cohort. These sample sizes explain some of the variation in confidence intervals in Figure A.2. Because we only observe twins in 1900, 1910, and 1920 and can only identify twins when they are still living in their childhood homes (with their twin), we see very few twins who are over 20 years old.
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[bookmark: _Ref42944874]Figure A.8: The Return to Schooling in the Early 20th Century Did Not Vary Across Census Regions in 1940. We split our sample into four census regions based on where the twins were living when we observe them as adults in 1940. Data are from the pooled 1900-1940, 1910-1940, and 1920-1940 linked twins samples. The sample is restricted to wage and salary male workers with a weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number of hours in the preceding week, according to the 1940 census. We estimate the return to schooling by region for the full sample and the subset of white twins. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between matched and unmatched people in our census linked sample. 95% confidence intervals are shown, based on robust standard errors clustered at the twin-pair level.



[bookmark: _Ref42944501]Table A.1: The Return to Education: Twins Found in 1900 by Birth Month Agreement
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[bookmark: _Ref42944544]Table A.2: The Return to Education Among Twins in Ashenfelter and Rouse (1998)
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[bookmark: _Ref42944574]Table A.3: Twins with Similar Names Have More Similar Educational Outcomes in Childhood
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[bookmark: _Ref42944947]Table A.4: The Return to Education: Robustness to Uniqueness in the Initial Sample of Twins
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[bookmark: _Ref42944976]Table A.5: Sample Restrictions and Sample Size
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[bookmark: _Ref42945008]Table A.6: Ability Bias Test
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[bookmark: _Ref42945039]Table A.7: Most Common Twin Pair Names, Boy-Boy Twins Who Were Children in 1900-1920
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[bookmark: _Ref42945071]Table A.8: The Return to Education: Within or Across Industries?
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[bookmark: _Ref42945098]Table A.9: Effect of Education on Different Types of Occupation Scores
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[bookmark: _Ref42945128]Table A.10: Effect of Education on Alternative Measures of Economic Status
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[bookmark: _Ref42945159]Table A.11: Effect of Education on Migration, Full Sample
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[bookmark: _Ref42945191]Table A.12: Effect of Education on Marriage and Fertility, Full Sample
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Figure A.3: The Return to Schooling in the Early 20th Century Did Not Vary Across Childhood Census Regions. We split our
sample into four census regions based on where the twins were living when we observe them as children—in the household with
their parents and their twin. Data are from the pooled 1900-1940, 1910-1940, and 1920-1940 linked twins samples. The sample
is restricted to wage and salary male workers with a weekly wage of at least $6, who worked a positive number of weeks in the
previous year (1939), and who worked a positive number of hours in the preceding week, according to the 1940 census. We estimate
the return to schooling by region for the full sample and the subset of white twins. Following Bailey et al. (2019), we use inverse
propensity weights to adjust for observable differences between matched and unmatched people in our census linked sample. 95%
confidence intervals are shown, based on robust standard errors clustered at the twin-pair level.
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Figure A.4: Robustness of the Estimated Return to Education by Sample Restrictions. Our baseline sample is restricted to wage
and salary male workers with a weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939),
and who worked a positive number of hours in the previous week. The twins sample includes only twins who both fit our sample
criteria. This figure presents the estimated returns as we relax these restrictions one by one. We cannot relax the restriction for
positive weeks worked in 1939 because our outcome is the log of weekly earnings, which is undefined when weeks worked is
missing or zero. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between
matched and unmatched people in our census linked sample. 95% confidence intervals are shown, based on robust standard errors.
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Figure A.7: Number of Twins in the Baseline Sample by Cohort. These sample sizes explain some of the variation in confidence
intervals in Figure A.2. Because we only observe twins in 1900, 1910, and 1920 and can only identify twins when they are still
living in their childhood homes (with their twin), we see very few twins who are over 20 years old.
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Figure A.8: The Return to Schooling in the Early 20th Century Did Not Vary Across Census Regions in 1940. We split our sample
into four census regions based on where the twins were living when we observe them as adults in 1940. Data are from the pooled
1900-1940, 1910-1940, and 1920-1940 linked twins samples. The sample is restricted to wage and salary male workers with a
weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number
of hours in the preceding week, according to the 1940 census. We estimate the return to schooling by region for the full sample and
the subset of white twins. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences
between matched and unmatched people in our census linked sample. 95% confidence intervals are shown, based on robust standard
errors clustered at the twin-pair level.
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Table A.1: The Return to Education: Twins Found in 1900 by Birth Month Agreement



Baseline Same Birth Month Different Birth Month



(1) (2) (3) (4) (5) (6)



Years of Education 0.062⇤⇤⇤ 0.053⇤⇤⇤ 0.065⇤⇤⇤ 0.049⇤⇤⇤ 0.059⇤⇤⇤ 0.056⇤⇤⇤



(0.002) (0.003) (0.003) (0.004) (0.003) (0.004)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 8546 8546 4668 4668 3878 3878
Adjusted R2 0.19 0.31 0.18 0.32 0.20 0.29
Y Mean 3.40 3.40 3.41 3.41 3.39 3.39



Note: All columns present regressions of the log of weekly earnings in 1939 on years of education, drawing on our linked sam-
ple of twin brothers, linking twins from 1900 to 1940. Columns 1 and 2 include all twins, where twin status is identified based
on children in the same household and family with the same age, birthplace, relationship to the head of household, and last
name. Columns 3 and 4 exploit the birth month variable, only available in the 1900 census, and limit the sample to twins with
the same recorded birth month. Column 5 and 6 include twins with different recorded birth months. In the even columns, we
include twin family fixed effects, forcing the comparisons of earnings and education to be between twin brothers. With the
twin family fixed effects, the “good” controls—age, age-squared, race, and nativity—are subsumed because they cannot vary
between twins. Our sample is restricted to wage and salary male workers with a weekly wage of at least $6, who worked a
positive number of weeks in the previous year (1939), and who worked a positive number of hours in the previous week. The
twins sample includes only twins who both fit our sample criteria. Following Bailey et al. (2019), we use inverse propensity
weights to adjust for observable differences between matched and unmatched people in our census linked sample. Robust stan-
dard errors clustered at the twin-pair level are in parentheses.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.2: The Return to Education Among Twins in Ashenfelter and Rouse (1998)



Original Sample Men Only



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



Education 0.110⇤⇤⇤ 0.102⇤⇤⇤



(0.010) (0.017)



Education
Twin Differenced 0.070⇤⇤⇤ 0.078⇤⇤⇤ 0.068⇤⇤⇤ 0.077⇤⇤⇤ 0.068⇤⇤ 0.097⇤⇤⇤



(0.019) (0.018) (0.019) (0.018) (0.032) (0.031)



Constant -1.095⇤⇤⇤ 0.025 0.022 -1.223⇤⇤⇤ 0.059 0.060
(0.261) (0.027) (0.026) (0.420) (0.045) (0.043)



Good Controls Yes No No No No Yes No No



Bad Controls
Twin Differenced No No Yes No Yes No No Yes



Observations 680 340 333 340 333 274 136 132
Adjusted R2 0.33 0.04 0.17 0.03 0.16 0.28 0.03 0.18
Y Mean 2.44 0.03 0.04 0.03 0.04 2.64 0.07 0.08



Note: All columns present regressions of the log of earnings on years of education, drawing on the replication data for Ashenfel-
ter and Rouse (1998). The first column replicates the result in Table II, column 2. The second and third columns replicate the
results in Table III, columns 4 and 9. Ashenfelter and Rouse (1998) suppress the constant term in their first difference results,
which we follow in columns 2 and 3. However, including the constants, as we do in columns 4 and 5, does not change the re-
sults. To ensure comparability with our male-only sample, columns 6 to 8 restrict the sample to the 274 identical male twins in
Ashenfelter and Rouse (1998).



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.3: Twins with Similar Names Have More Similar Educational Outcomes in Childhood



Panel A. Same First Letter



Census Outcome Not Similar Names Similar Names Difference



1900 Both Twins Attend School 0.891 0.919 0.028⇤⇤⇤



(0.003)
1910 Both Twins Attend School 0.930 0.965 0.035⇤⇤⇤



(0.003)
1920 Both Twins Attend School 0.863 0.940 0.077⇤⇤⇤



(0.003)
1940 Both Twins Attend School 0.919 0.961 0.042⇤⇤⇤



(0.002)
1940 Twins in Same Grade 0.668 0.798 0.130⇤⇤⇤



(0.004)



Panel B. Jaro-Winkler Distance  0.2



Census Outcome Not Similar Names Similar Names Difference



1900 Both Twins Attend School 0.894 0.939 0.045⇤⇤⇤



(0.006)
1910 Both Twins Attend School 0.935 0.974 0.039⇤⇤⇤



(0.004)
1920 Both Twins Attend School 0.874 0.956 0.082⇤⇤⇤



(0.004)
1940 Both Twins Attend School 0.927 0.966 0.039⇤⇤⇤



(0.003)
1940 Twins in Same Grade 0.692 0.819 0.127⇤⇤⇤



(0.005)



Panel C. Same Soundex



Census Outcome Not Similar Names Similar Names Difference



1900 Both Twins Attend School 0.896 0.917 0.021⇤⇤



(0.010)
1910 Both Twins Attend School 0.937 0.972 0.034⇤⇤⇤



(0.006)
1920 Both Twins Attend School 0.882 0.921 0.039⇤⇤⇤



(0.008)
1940 Both Twins Attend School 0.931 0.954 0.022⇤⇤⇤



(0.005)
1940 Twins in Same Grade 0.706 0.806 0.100⇤⇤⇤



(0.010)



Note: Rows are based on the universe of boy-boy twins aged 7 to 17 in the given census years. We study twins in 1900, 1910,
and 1920 as in our main analysis, as well as twins in 1940 when we can observe the highest grade completed. Panel A de-
fines twins with similar names as twins whose first names start with the same letter. Panel B defines twins with similar names
as twins whose first names are within 0.2 in Jaro-Winkler string distance. Panel C defines twins with similar names as twins
whose first names have the same Soundex code. The column with the heading “Difference” represents the difference in ed-
ucational outcomes between twins with more and less similar names, with standard errors reported in parentheses below. In
all cases, the differences are positive, suggesting that twins with more similar names are more similar in terms of educational
outcomes during childhood.



21











image12.emf



Table A.4: The Return to Education: Robustness to Uniqueness in the Initial Sample of Twins



Baseline Sample Unique Cohorts 1 Unique Cohorts 2



(1) (2) (3) (4) (5) (6)



Years of Education 0.044⇤⇤⇤ 0.035⇤⇤⇤ 0.045⇤⇤⇤ 0.037⇤⇤⇤ 0.043⇤⇤⇤ 0.036⇤⇤⇤



(0.002) (0.002) (0.002) (0.002) (0.002) (0.002)



Bad Controls No Yes No Yes No Yes



Twin Family FE Yes Yes Yes Yes Yes Yes



Observations 38652 38652 25264 25264 25024 25024
Adjusted R2 0.42 0.44 0.43 0.45 0.43 0.45
Y Mean 3.27 3.27 3.22 3.22 3.22 3.22



Note: All columns present regressions of the log of weekly earnings in 1939 on years of education, drawing on the 1940 census.
In our baseline sample of twins, we attempt to link all twins aged 0 to 25 in the 1900, 1910, and 1920 censuses. However, we
might collect data on the same pair of twins more than once: a twin pair born in 1899 could be observed in 1900 at age 1, 1910
at age 11, and 1920 at age 21. To show that our results are robust to any potential double counting of twins as we pool over
censuses, we define two robustness samples that partition the set of twins by birth year across censuses. In columns 3 and 4,
we draw twins born 1875 to 1900 from the 1900 census, twins born 1901 to 1910 from the 1910 census, and twins born 1911
to 1920 from the 1920 census. In columns 5 and 6, we draw twins born 1875 to 1899 from the 1900 census, twins born 1900
to 1909 from the 1910 census, and twins born 1910 to 1920 from the 1920 census. In all cases, we estimate the return to ed-
ucation to be in line with our main findings in Table 4. All columns include twin family fixed effects while the even columns
add the “bad” controls. In all cases, our sample is restricted to wage and salary male workers with a weekly wage of at least
$6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number of hours in the
previous week. The twins sample includes only twins who both fit our sample criteria. Following Bailey et al. (2019), we use
inverse propensity weights to adjust for observable differences between matched and unmatched people in our census linked
sample. Robust standard errors clustered at the twin-pair level are in parentheses.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.5: Sample Restrictions and Sample Size



Sample Size



1900 1910 1920 Pooled



All Twins in Boy-Boy Pairs 232,188 206,141 255,597 693,926
Linked to 1940 99,343 94,528 118,498 312,369
Both Twins Linked to 1940 49,538 52,232 66,662 168,432
Twins Not Linked to Same 1940 Record 43,880 43,864 58,170 145,914
Neither Twin Missing Years of Schooling 42,252 42,332 56,472 141,056
Neither Twin Missing Earnings 17,038 21,800 32,212 71,050
Both Twins Wage and Salary Workers 10,474 14,798 21,998 47,270
Both Twins Positive Weeks of Work 10,320 14,574 21,660 46,554
Both Twins Positive Hours of Work 9,070 12,936 19,194 41,200
Both Twins Earned at least $6 per week 8,546 12,320 17,786 38,652



Note: In this table, we trace how our sample size shrinks as we link the full set of boy-boy twins identified in 1900, 1910,
and 1920 ahead to 1940. That a non-trivial share of our twin pairs link to the same record in 1940 follows from the common
practice of twins receiving similar names (see Table A.7). As we show in Figure A.4, our results are robust to all of the final
restrictions to eliminate linked twins who did not work positive hours, weeks, earn more than $6 per week, or were not wage
or salary workers.
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Table A.6: Ability Bias Test



Panel A. Full Sample



Correlation with Schooling
Overall Within Families



Married �0.072⇤⇤⇤ 0.007
Works Full-time 0.109⇤⇤⇤ 0.088⇤⇤⇤



Number of Children �0.182⇤⇤⇤ �0.089⇤⇤⇤



Panel B. Sample with Spouses in 1940



Correlation with Schooling
Overall Within Families



Works Full-time 0.131⇤⇤⇤ 0.089⇤⇤⇤



Number of Children �0.195⇤⇤⇤ �0.113⇤⇤⇤



Spouse’s Years of Education 0.609⇤⇤⇤ 0.430⇤⇤⇤



Spouse in Labor Force 0.003 0.002



Note: Testing for ability bias using several correlates of ability follows the approach in Ashenfelter and Rouse (1998) and Bon-
jour et al. (2003). We correlate years of schooling with possible proxies for ability. We find stronger correlations between
families than when we difference the measures within twin pairs and calculate within-family correlations.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.7: Most Common Twin Pair Names, Boy-Boy Twins Who Were Children in 1900-1920



Name 1 Name 2



1 James John
2 John William
3 Ray Roy
4 John Joseph
5 George John
6 James William
7 John Thomas
8 George William
9 Frank Fred
10 Floyd Loyd
11 Frank John
12 Charles John
13 James Joseph
14 Charles William
15 Floyd Lloyd
16 Joseph William
17 James Thomas
18 Edward John
19 George James
20 Richard Robert



Note: Rankings of name pairs are based on the full set of twins identified in the 1900, 1910, and 1920 censuses. Name 1 is al-
ways alphabetically before Name 2. In addition to pairings of very common names (pairs including James, John, William, and
George), we also see rhyming name pairs like Floyd and Loyd or Lloyd, as well as names sharing first initials like Ray and
Roy or James and John or John and Joseph or Frank and Fred or Richard or Robert. Ronald and Donald, a common pairing in
late 20th century twins data collected by Ashenfelter and Rouse (1998), is the 163rd ranked name pairing, still more common
than Ronald and Donald on their own.
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Table A.8: The Return to Education: Within or Across Industries?



Baseline Industry Code FEs



(1) (2) (3) (4)



Years of Education 0.044⇤⇤⇤ 0.042⇤⇤⇤ 0.038⇤⇤⇤ 0.037⇤⇤⇤



(0.002) (0.002) (0.002) (0.002)



Industry 1 Digit FE No Yes No No



Industry 2 Digit FE No No Yes No



Industry 3 Digit FE No No No Yes



Twin Family FE Yes Yes Yes Yes



Observations 38652 38652 38652 38652
Adjusted R2 0.42 0.46 0.48 0.48
Y Mean 3.27 3.27 3.27 3.27



Note: All columns present regressions of the log of weekly earnings in 1939 on years of education, drawing on our linked sam-
ple of twin brothers, linking twins from the 1900, 1910, and 1920 censuses to 1940. Column 1 duplicates our baseline results
from Table 4. In columns 2, 3, and 4, we add fixed effects for industry, using the three-digit industry code from IPUMS. The
small reduction in the return to education with the inclusion of these increasingly narrow industry fixed effects suggests that a
small part of the return to education in 1940 was driven by education changing (upgrading) industries. But in contrast to our
finding that about one-third of the return to education comes from occupational upgrading (Table 7), significantly less comes
from industrial upgrading. In all columns, we include twin family fixed effects, forcing the comparisons of earnings and edu-
cation to be between twin brothers. Our sample is restricted to wage and salary male workers with a weekly wage of at least
$6, who worked a positive number of weeks in the previous year (1939), and who worked a positive number of hours in the
previous week. The twins sample includes only twins who both fit our sample criteria. Following Bailey et al. (2019), we use
inverse propensity weights to adjust for observable differences between matched and unmatched people in our census linked
sample. Robust standard errors clustered at the twin-pair level are in parentheses.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.9: Effect of Education on Different Types of Occupation Scores



Log of Occupation Scores, Alternative Measures
Saavedra and Twinam Olivetti and Paserman 1940 Occupation Median



(1) (2) (3) (4) (5) (6)



Years of Education 0.025⇤⇤⇤ 0.023⇤⇤⇤ 0.031⇤⇤⇤ 0.026⇤⇤⇤ 0.035⇤⇤⇤ 0.031⇤⇤⇤
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 31108 31108 31020 31020 31108 31108
Adjusted R2 0.17 0.38 0.13 0.32 0.11 0.34
Y Mean 3.24 3.24 6.42 6.42 7.14 7.14



Note: All columns present regressions of the log of occupation scores on years of education, drawing on our linked sample of twin brothers,
linking twins from the 1900, 1910, and 1920 censuses to 1940. As all outcomes are in logs, they should be interpreted as semi-elasticities
with respect to education. The scores in columns 1 and 2 are from Saavedra and Twinam (2018) and are based on 1950 earnings data in lasso-
adjusted industry, demographic, and occupation cells. In columns 3 and 4, the scores are from Olivetti and Paserman (2015) and are based on
the 1901 Cost of Living Survey with imputations of farmers’ incomes. In columns 5 and 6, we create our own occupation scores based on the
1940 complete count census—IPUMS uses 1950—taking the median wage of male wage and salary workers aged 16 to 64, who worked at least
40 weeks in the preceding year (1939) and at least 35 hours in the preceding week. In the even columns, we include twin family fixed effects,
forcing the comparisons of outcomes and education to be between twin brothers. With the twin family fixed effects, the “good” controls—
age, age-squared, race, and nativity—are subsumed because they cannot vary between twins. Our sample is restricted to wage and salary male
workers with a weekly wage of at least $6, who worked a positive number of weeks in the previous year (1939), and who worked a positive
number of hours in the previous week. The twins sample includes only twins who both fit our sample criteria. The sample size is slightly lower
in columns 3 and 4 because one occupation code—545, airplane mechanics and repairmen—could not be imputed based on the 1900 data. Fol-
lowing Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between matched and unmatched people in
our census linked sample. Robust standard errors clustered at the twin-pair level are in parentheses.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.10: Effect of Education on Alternative Measures of Economic Status



Top-Coded Earnings ⇥100 > $50 Non-Wage Earnings ⇥100 Owns Home ⇥100



(1) (2) (3) (4) (5) (6)



Years of Education 0.321⇤⇤⇤ 0.261⇤⇤⇤ -0.163⇤⇤⇤ 0.251⇤⇤⇤ 0.611⇤⇤⇤ 0.617⇤⇤⇤
(0.012) (0.018) (0.038) (0.061) (0.039) (0.063)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 145914 145914 145914 145914 145914 145914
Adjusted R2 0.01 0.13 0.02 0.19 0.02 0.21
Y Mean 1.06 1.06 32.32 32.32 45.85 45.85



Note: All columns present regressions of alternative measures of economic status in 1940 on years of education, drawing on our linked sample
of twin brothers, linking twins from the 1900, 1910, and 1920 censuses to 1940. In the even columns, we include twin family fixed effects,
forcing the comparisons of outcomes and education to be between twin brothers. With the twin family fixed effects, the “good” controls—age,
age-squared, race, and nativity—are subsumed because they cannot vary between twins. Our sample include all twins who were both linked to
1940, without any further restrictions. We estimate the effect of education on the probability that a twin has earnings top-coded (earned $5,000
or more), earned more than $50 in non-wage earnings (our only measure of non wage and salary earnings in the 1940 census), and owned a
home. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between matched and unmatched
people in our census linked sample. Robust standard errors clustered at the twin-pair level are in parentheses. We scale indicator dependent
variables by 100 to simplify the interpretation of effects and standard errors.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.11: Effect of Education on Migration, Full Sample



Panel A. Migration



Moved Out of County ⇥100 Moved Within State ⇥100 Moved Out of State ⇥100



(1) (2) (3) (4) (5) (6)



Years of Education 0.209⇤⇤⇤ 0.775⇤⇤⇤ -0.885⇤⇤⇤ -0.566⇤⇤⇤ 1.094⇤⇤⇤ 1.341⇤⇤⇤



(0.039) (0.052) (0.039) (0.060) (0.037) (0.056)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 145914 145914 145914 145914 145914 145914
Adjusted R2 0.01 0.42 0.01 0.29 0.02 0.34
Y Mean 60.70 60.70 34.03 34.03 26.67 26.67



Panel B. 1940 Location Choice



Urban ⇥100 Log Size of Place Farm ⇥100



(1) (2) (3) (4) (5) (6)



Years of Education 3.237⇤⇤⇤ 2.184⇤⇤⇤ 0.183⇤⇤⇤ 0.122⇤⇤⇤ -2.761⇤⇤⇤ -1.831⇤⇤⇤



(0.038) (0.060) (0.002) (0.003) (0.034) (0.052)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 145914 145914 145914 145914 145914 145914
Adjusted R2 0.06 0.37 0.05 0.43 0.05 0.36
Y Mean 52.07 52.07 9.00 9.00 25.98 25.98



Note: All columns present regressions of migration or residential outcomes in 1940 on years of education, drawing on our linked
sample of twin brothers, linking twins from the 1900, 1910, and 1920 censuses to 1940. In the even columns, we include
twin family fixed effects, forcing the comparisons of outcomes and education to be between twin brothers. With the twin fam-
ily fixed effects, the “good” controls—age, age-squared, race, and nativity—are subsumed because they cannot vary between
twins. Our sample include all twins who were both linked to 1940, without any further restrictions. The results are very simi-
lar to Table 11. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between
matched and unmatched people in our census linked sample. Robust standard errors clustered at the twin-pair level are in
parentheses. We scale indicator dependent variables by 100 to simplify the interpretation of effects and standard errors.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Table A.12: Effect of Education on Marriage and Fertility, Full Sample



Married ⇥100 Any Children ⇥100 Number of Children



(1) (2) (3) (4) (5) (6)



Years of Education -0.289⇤⇤⇤ 0.544⇤⇤⇤ -1.092⇤⇤⇤ -0.242⇤⇤⇤ -0.075⇤⇤⇤ -0.038⇤⇤⇤



(0.036) (0.053) (0.039) (0.063) (0.001) (0.002)



Good Controls Yes No Yes No Yes No



Twin Family FE No Yes No Yes No Yes



Observations 145914 145914 145914 145914 145914 145914
Adjusted R2 0.05 0.30 0.04 0.21 0.04 0.22
Y Mean 72.13 72.13 52.42 52.42 1.28 1.28



Note: All columns present regressions of marriage or fertility outcomes in 1940 on years of education, drawing on our linked
sample of twin brothers, linking twins from the 1900, 1910, and 1920 censuses to 1940. In the even columns, we include
twin family fixed effects, forcing the comparisons of outcomes and education to be between twin brothers. With the twin fam-
ily fixed effects, the “good” controls—age, age-squared, race, and nativity—are subsumed because they cannot vary between
twins. Our sample include all twins who were both linked to 1940, without any further restrictions. The results are similar
to Table 12. Following Bailey et al. (2019), we use inverse propensity weights to adjust for observable differences between
matched and unmatched people in our census linked sample. Robust standard errors clustered at the twin-pair level are in
parentheses. We scale indicator dependent variables by 100 to simplify the interpretation of effects and standard errors.



* p < 0.1, ** p < 0.05, *** p < 0.01
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Figure A.2: The Return to Schooling by Cohort. For each 5-year bin of cohorts in our linked twins data, we estimate the return
to education, replicating our main specification with twin family fixed effects. Each point represents a separate regression and is
plotted with 95% confidence intervals, based on robust standard errors clustered at the twin-pair level. There is some evidence of a
downward trend in the returns across cohorts.
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