Appendix

Additional Information on Modifying Cross-Sectional Estimates of the Return to Education to Reflect Causal Effects of Education 


	In the paper’s Table 7, we base our causal estimates of education returns on Zimmerman (2014), for bachelor’s degrees, and Bahr et al. (2015), for associate degrees. Both papers are recent studies, employ credible identification, and find causal estimates that reasonably accord with the education research literature. They also include persons with zero earnings in at least some of their estimates, whereas some other studies focus on earnings effects only among those with positive earnings. However, neither paper provides causal estimates for all of the demographic groups examined in the current paper, so we rely on aggregate estimates.
	Zimmerman’s causal estimates rely on a regression discontinuity analysis of bachelor’s degree attainment using administrative data from Florida. Specifically, he compares earnings (measured around age 30) and bachelor’s degree attainment among students just above and just below the high school GPA requirement for admission to the Florida state university with the weakest state admission requirements. The ratio of these discontinuities is an estimate of the causal effects of bachelor’s degree attainment on earnings for the marginal student who “barely” gets accepted at the least-selective state university. This local average treatment effect (LATE) can then be compared with the predicted earnings of students just below the high school GPA cut-off to yield a causal estimate of the percentage effect of bachelor’s degree attainment on earnings.[footnoteRef:1] [1:  Zimmerman reports a quarterly earnings effect of $6,547 when scaled by the increased likelihood of earning a bachelor’s degree. Expected earnings just below the high school GPA threshold are $7,241. Under the conservative assumption that students just below the cutoff do not earn a postsecondary degree, the premium to bachelor’s degree attainment is 90.4 percent. (If some of these students do complete a degree, and that boosts their earnings, the bachelor’s premium relative to high school diploma will actually be higher than 90.4 percent.) ] 

	Bahr et al.’s causal estimates rely on individual fixed effects of students in Michigan. Specifically, they compare quarterly earnings before and after an individual earns an associate degree.[footnoteRef:2] These estimates are average treatment effects on the treated, as they represent the earnings increases for individuals who obtain degrees (and not all individuals who could obtain degrees.) [2:  Their fixed effect estimates (Table 4) find causal effects of an associate degree on quarterly earnings (in 2011 dollars) of $2,346 for females and $1,441 for males.] 

	For bachelor’s degree attainment, Zimmerman’s estimates suggest an earnings premium of 90.4 percent between ages 26 and 32. For these same ages, our cross-sectional estimate is that a bachelor’s degree increases earnings by 97.2 percent.[footnoteRef:3] The ratio of Zimmerman’s causal estimate to our cross-sectional estimate is 93.0 percent (90.4 / 97.2). We thus adjust the cross-sectional bachelor’s degree earning premium over high school by multiplying by 0.93 for all groups and all years of age. [3:  This calculation compares the sum of average earnings for all persons between ages 26 and 32 who have a bachelor’s degree with the sum of average earnings for all persons of the same age who have a high school diploma (or some college) but no higher degree.] 

	For associate degree attainment, Bahr et al. estimate causal effects (in 2012 dollars) for annual earnings of $5,883 for men and $9,578 for women. For similar ages, our cross-sectional estimates show associate-degree holders have an earnings premium over high-school-diploma holders of $6,519 for men and $7,416 for women.[footnoteRef:4] Therefore, the causal estimates for men are 90.2 percent of the cross-sectional estimates, and the causal estimates for women are 129.1 percent of the cross-sectional estimates. For the gender-specific analysis, we use these separate estimates to adjust at all ages the differential between associate degree holders and high-school degrees down for men (multiplying by 0.902) and up for women (multiplying by 1.291). For the overall sample and for the racial and income groups, we combine Bahr et al.’s estimates for men and women. In our cross-sectional data, 42.8 percent of associates degree holders are men, and 57.2 percent are women. Applying these weights, the causal estimates are 113.7 percent of the cross-sectional estimates. For the overall sample, and for the groups differentiated by race or family income status, we multiply the observed associate degree premium over high school by 1.137 for all ages. [4:  Bahr et al. report the percentage of community college enrollees by broad initial age categories: less than 20, 57 percent; 20–26, 20 percent; 27–45, 20.3 percent; 46–60, 2.7 percent. Earnings are reported up to eight years after initial enrollment. To derive similar ages, we assume initial enrollment at the midpoint of the four age ranges (ages 19, 23, 36, and 53). We assume most earnings effects will be measured as of 4–8 years after initial enrollment. Therefore, we look at the earnings gains from associate degrees in our cross-section data for ages 23–27, ages 27–31, ages 40–44, and ages 57–61. The average earnings gain for each of these four age ranges is weighted by the percentage in each age category to get a weighted average that corresponds roughly to the ages considered in the Bahr et al. study.] 

	These calculations illustrate that causal estimates of the returns to education do not differ much from cross-sectional estimates of the returns to education. This is in line with the conclusions of Card (1999).
Bartik, Hershbein, and Lachowska (2015) find the largest effects of the Promise on bachelor’s degree attainment, not associate degree attainment. In addition, both the absolute and proportional gains in earnings from credential attainment are much higher for bachelor’s degrees than for associate degrees. Consequently, our Promise benefit-cost analysis is dominated by the returns to a bachelor’s degree. We would therefore expect that using causal estimates for the returns to education would reduce the Promise’s benefit-cost ratios and rates of return. However, these expected reductions will be slight, as the causal estimates adjust down the return to a bachelor’s degree by only 7 percent. These expectations are confirmed in Table 7, in which causal estimates only slightly reduce the estimated benefit-cost ratios. 
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