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Appendix B: Data Appendix
B1. Data linkage

NCERDC performed the linkage between the education and BLL data according to the following algorithm and anonymized the dataset for us. Appendix Table B1 reports the number of tests matched at each step.
1. Exact match on school district, that is local education agency (LEA), or county and first and last name, date of birth.
2. Exact match on first and last name, date of birth
3. Exact match on LEA or county and first and last name, but allow for mistakes in one of day, month, or year of birth
4. Exact match on LEA or county, last name, and date of birth, allow for close first name or nickname
5. Exact match on LEA or county, first name, and date of birth, allow for close last name
6. Exact match on last name, date of birth, allow for close first name or nickname
7. Exact match on first name, date of birth, allow for close last name
8. Exact match on first and last name, but allow for mistakes in one of day, month, or year of birth
9. Exact match on first and last name

	Table B1: Match Results
	 
	 

	(1)
Match Step
	(2)
Number of Tests
	(3)
Share

	1
	1,352,623
	0.606457

	2
	431,987
	0.193684

	3
	24,098
	0.010804

	4
	104,751
	0.046966

	5
	190,154
	0.085257

	6
	32,860
	0.014733

	7
	44,963
	0.020159

	8
	5,168
	0.002317

	9
	43,765
	0.019622


Notes: This table reports the additional number of tests matched at each step. Column 1 reports the match step, Column 2 reports the number of standardized tests, and Column 3 reports the share of children with each of these.

B2. Sibling Identification Algorithm
In this data appendix, we describe the algorithm used to identify siblings using students’ geocoded home addresses.
There are 4.38 million unique students in the NCERDC data. Of these, about 740,000 do not have a home address and another 640,000 do not have birthday information. Since both home addresses and birthdays are crucial for identifying siblings, we drop these observations when running the linkage algorithm. We also ignore about 660,000 students who never share a home address with another student and therefore do not have siblings in our data. 
We further restrict our sample to include home addresses with at most four students in any given year. We do this for several reasons. First, the geocoded address variable provided by NCERDC is based on street address and does not distinguish between different units that share the same street address. This means that students living in different apartment units within the same building appear to be living at the same home address. Because of this, we observe addresses with hundreds of students in a given year, and it is implausible that these students are siblings. Second, we observe that students who share a geocoded address with many other students often move across addresses. We suspect some of these students are in the foster care system and therefore it is difficult to identify their siblings with certainty. Three, according to the 2000 Census, the average number of children per family in North Carolina is 1.75, and thus we are conservative in limiting the number of children living together in any given year to at most four. Four, the algorithm speed is decreasing in the number of students living together in any given year. Thus, we apply our algorithm to addresses with no more than four students in a given year. This selection eliminates about 211,000 students, 80,000 of which always share an address with at least four other children.  
We are left with about 2.12 million students on which we run the sibling identifying algorithm. The following steps summarize the process: 
1. Identify all students who live together at any point or could be living together by transitivity and assign a tentative family identifier to these students. For example, Ana and Bob are observed living together in some years, Bob and Claire are observed living together in other years, but Ana and Claire are never observed living together. We temporarily assign Ana, Bob, and Claire to the same family. 
2. For each potential sibling pair within the temporary families, check if the students are ever observed living at different addresses in the same year and if they are born between 2 and 240 days of each other. That is, we allow students to be born on the same or consecutive days to account for twins. If at least one of these holds, the students cannot be siblings. This step produces a dummy variable for each student within the temporary family that equals 1 whenever another student within the temporary family is a potential sibling, and zero otherwise. Table B2 shows a simple scenario for a tentative family with three students where all three can be siblings to one another. In such cases, we assign the temporary family a permanent household identifier. 
	Table B2
	
	Table B3

	Student
	Student1
	Student2
	Student3
	
	Student
	Student1
	Student2
	Student3

	1
	1
	1
	1
	
	1
	1
	1
	0

	2
	1
	1
	1
	
	2
	1
	1
	1

	3
	1
	1
	1
	
	3
	0
	1
	1



3. Table B3 shows a tentative family where not all students can be siblings to one another: student 1 could be a sibling to student 2 but not to student 3, while student 2 could be a sibling to both students 1 and 3. Based on the indices, we conclude there are two potential true sibling groups: either students 1 and 2 are siblings, or students 2 and 3 are siblings. For each potential sibling group, we calculate a score based on the number of years students live together, the number of students in the subgroup, and the span of years for which the students are observed. Specifically: 

where i and j denote students in subgroup g, and y denotes year.  equals 1 if student i and student j are observed living together in year y.  equals the number of times students in the subgroup live with each other, allowing for double counting. denotes the number of students in subgroup g. Ny the is the difference between the first and last year subgroup g is observed. For example, if a subgroup is first observed living together in 2000 and last observed in 2005, Ny equals 5. The first term of the index gives more weight to subgroups where students are observed living together more often per student. The second term gives more weight to subgroups observed living together in consecutive years as opposed to many years apart. The subgroup with the highest score is assigned a permanent family identifier, and the step is repeated until all students in the temporary family are assigned a family identifier. 
Table B4 shows the distribution of children across family size produced by our algorithm. Almost half of the children have only one sibling (columns 2 and 3), and about 84 percent of families have at most two children (column 5). Dividing the total number of children by the total number of families gives an average number of children per family of 1.80, which is similar to the figure provided by the Census. 
	Table B4: Distribution of children across family size

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

	Family size
	# of children
	% of children
	# of families
	% of families

	1
	       457,796 
	21.56%
	       457,796 
	38.97%

	2
	    1,054,842 
	49.68%
	       527,421 
	44.90%

	3
	       458,760 
	21.61%
	       152,920 
	13.02%

	4
	       127,036 
	5.98%
	         31,759 
	2.70%

	5
	         19,960 
	0.94%
	           3,992 
	0.34%

	6
	           3,798 
	0.18%
	              633 
	0.05%

	7
	              791 
	0.04%
	              113 
	0.01%

	8
	              144 
	0.01%
	                18 
	0.00%

	9
	                45 
	0.00%
	                  5 
	0.00%

	Total
	     2,123,172 
	100%
	    1,174,657 
	100%




B3. Sample Selection and Variable Construction
In describing the sample, we refer to the year of the spring semester (e.g., 2000 refers to academic year 1999-2000).  
Sample selection criteria: The raw data include all children who attended public school, including charter schools, between 1997 and 2017. Because our blood lead level data begin in 1992 and children are tested up to age 6, we only have blood lead level data for children born after 1986. Thus, we restrict the sample to children born after 1986. Since the raw birth year data have some error, we impute birth year based on year and grade, and assume students enter first grade by age 7.[footnoteRef:1] Our full sample includes 3.3 million children with non-missing student identifier, and is described in Column 1 of Table 1 in the main text. All these children are used to calculate standardized test scores, cohort and class size, as well as the percentages of EBLLs, ED students, and non-White students by cohort.  [1:  Our results are robust to using birth year or other ages instead.] 

 In our analyses, we restrict the sample to children for whom we have, at minimum, information on birthday, grade, and school attended in a given year, as well as at least one of the outcomes of interest (except for column 1 if Table 1 in which we include all children). We also impose several sample restrictions on our outcome variables (described below) which result in fewer unique student observations in our analyses samples. Using the family identifier constructed using our sibling matching algorithm described in Data Appendix B2, we further restrict our main analysis sample to siblings. Our main analysis sample has 1.3 million children and is described in Column 2 of Table 1. 
The final sample for our short-run analysis is a panel with unique student observations at the grade and year level. For our long-run analysis, we further collapse the data to one observation per student by averaging all covariates over grades 3-8.  


Lead exposure definition: Capillary tests are more prone to false positives than venous tests. Thus, to identify lead poisoned children we use the highest venous test result if available, and the highest capillary test result if no venous test was performed.
Our main explanatory variable is the share of peers that have elevated blood lead levels. We construct two measures of peer exposure, one at the cohort---that is school-grade-year level,---and one at the classroom level. The share of cohort peers that have elevated blood lead levels equals the number of cohort peers that have known EBLL, divided by the number of children in the cohort (excluding oneself). NCERDC provides data on classroom membership from 2006-2017 for all grades. We define a classroom at the school-year-term-teacher-course code level. To calculate classroom peer exposure, we first calculate the share of peers that are lead-exposed in each classroom, where a classroom is defined at the school-year-term-teacher-course code level. We then calculate the share of lead poisoned classroom peers by taking the average over all classrooms a student is in.  
Test scores: NCERDC provides data on end-of-grade (EOG) mathematics and reading test scores for grades 3 through 8 between 1997 and 2017. When a student has more than one math or reading EOG score within a school-grade, we take the highest score. We standardize math and reading test scores at the grade-year level, using the full sample of children with non-missing test scores. We then average the two to obtain our average test score outcome variable. When one either the mathematics or reading test score is missing, we retain the non-missing test score.
North Carolina changed the EOG exams and exam scales multiple times during the sample period. The scale for the math EOG exams changed in 2002, 2006, and 2013. The reading EOG exam scale changed 2003, 2007, and 2013. In addition, North Carolina started offering alternative assessment exams in 2006. Prior to 2006, all students took the same exam. Changes to the exams’ scale, grading difficulty and accommodation may have shifted the distribution of test scores across schools in ways that were correlated with peer quality. For example, teachers in schools with more lead poisoned peers may have changed their teaching or grading of exams once the exam difficulty changed in order to meet proficiency thresholds. Schools not meeting proficiency standards were also marked for targeted interventions over this time period. It could also be that there was non-random selection of students allowed to take the regular exam after 2005. For these reasons, we focus on exams administered up to and including 2005. Since the mathematics and reading scale changed during this time period, we include indicators for the testing regime in our regressions. 
Suspensions: Data on suspensions are available beginning in 2001. We have information on in and out-of-school suspensions, length of out-of-school suspensions, number of suspensions, and expulsions. Reporting requirements changed in 2009, which resulted in more in-school suspensions and other previously non-reportable incidents to be reported. Reporting for out-of-school suspensions did not change, so in our analysis we focus on out-of-school suspensions (OOS). We create an OOS suspension indicator that equals one if a student had at least one OOS suspension during the academic year. We calculate days spent in OOS suspensions over the academic year by summing over all OOS suspensions in that year. If an OOS suspension is longer than 365 days, we set the length to 365 days. 
In all analyses, we limit suspensions to grades 6-12 as suspensions in elementary grades are unlikely. We also drop 2005 from these analyses because the 2005 suspension file does not have a unique student identifier and we cannot link it with other data. We perform two additional sample restrictions to minimize measurement error from reporting. One, for each school we calculate cumulative OOS suspensions over time and drop school-year observations if the cumulative sum is zero. In other words, we drop schools in years where no student was suspended, as long as that year precedes the first year with positive school-level OOS suspensions. Two, we drop school years with implausibly low suspension rates based on the size of the student body and patterns in the same grades at other schools.  
School absences: NCERDC provides data on the number of days a student was absent from school in a given year. These data are available for years 1997-2000 and 2004-2017. At the beginning of our sample, absences are reported in four bins---0-7, 8-14, 15-21, and more than 21 days absent---and we follow this breakdown throughout the sample. We create an indicator for whether a student is absent from school more than 21 days. Following the sample restrictions we impose for OOS suspensions above, we limit absences to grades 6-12 and to school-years where absences are consistently reported. 
Same-day OOS suspension and incidents with cohort peer with EBLL: The suspension data provide information on the exact date the suspension occurred, as well as an incident identifier (ID). OOS suspension dates are available from 2001, and incident ID is available from 2004. Both OOS suspension dates and incident ID are missing for 2005-2007. We create a yearly indicator that equals one if a non-poisoned student is suspended OOS on the same day as a lead poisoned cohort peer. Similarly, using the incident ID, we create an indicator for whether a non-poisoned student is involved in the same behavioral incident as a lead poisoned peer each year. We follow the same sample restrictions applied to OOS suspensions.
Same-day OOS suspension and incidents with classroom peer with EBLL: We combine the classroom membership data with the OOS suspension and incident ID data to create indicators for being suspended out of school on the same day as a lead poisoned classroom peer, and for being involved in the same behavioral incident as a lead poisoned classroom peer. We apply the sample restrictions described for OOS suspensions. 

Our long-run outcomes are defined only for students who are old enough to reach grade 11 during our sample period, i.e., students born before 1999. 

High school graduation: Graduation status is available for students in grade 12 for the entire sample period. Our indicator for having graduated high school equals one if a student has ever earned one of the following diplomas: career preparation, college technical preparation, college/university preparation, occupational course of study, vocation, or general diploma. NCERDC provides data on graduations and school exit, which complement our data on high school diplomas earned. Students who have obtained a certificate of achievement, graduation certification, or no diploma are not considered high school graduates.
School drop-out: Dropout information is available for the entire sample period, and we use it to create and indicator for having ever dropped out of school. All school systems in North Carolina define a dropout as
“an individual who was enrolled in school at some time during the reporting year, who was not enrolled on day 20 of the current year, and has not graduated from high school or completed a state or district approved educational program.  Students who transferred to another public school district, private school, or home school are not considered dropouts.  Students who are temporarily absent due to suspension or illness are not considered dropouts.  School leavers whose status is unknown must be included in the total count of dropouts for that year. In 1998, the State Board of Education approved changes to the definition of dropouts. Students who leave high school for a community college GED, adult high school, or other program are considered dropouts.”
College intentions: NCERDC provides information on post-high school graduation plans, and actual and intended course of study while in school. Post-graduation intentions are available from 2009, and intended course of study is available from 1998-2005. We define having 4-year college intentions if a student plans on attending a 4-year institution, or attends/ intends to take college prep courses. A student has 2-year college intentions if they plan on attending community or technical college, a trade, business or nursing school, or attend/intend to take college tech prep, occupational or vocational courses. 
SAT taking: Data on SAT taking by high school students are available from 2009. Our indicator for having taken the SAT equals one if a student has either math or verbal SAT score. When we don’t observe either a math or verbal SAT score, we assume the student did not take the SATs while in high school. 

