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Abstract This paper exploits the “Up to the Mountains and Down to the Countryside Movement” during China’s Cultural Revolution to identify how adolescent environment affects individuals’ noncognitive skills, as measured by locus of control. Using regression discontinuity design, we find that rusticated youths have less external locus of control, i.e., are less likely to believe that external circumstances, such as luck or powerful others, control their lives. This effect can explain 20.4% of the earning differences caused by send-down. We interpret our findings as a long-run effect of the adolescent experience of adapting to adversity and expending effort that leads to reward. Keyword: Noncognitive skills; Adolescent environment; Locus of Control; China JEL Classification: J13, O15, Z13
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Introduction



Human skills are formed throughout multiple stages over the life cycle. Economists have increasingly demonstrated the importance of prenatal and early childhood investment in cognition, which is mostly documented by performance on achievement tests. More rarely investigated is how noncognitive skills—personality, core beliefs, preferences, sociability, etc.—are formed and shaped at different ages. Noncognitive skills are valued across cultures, religions, and societies, and are shown to be as important as cognitive skills in explaining socioeconomic and behavioral outcomes. Once formed, they are typically considered relatively stable across contexts. A central question in human development and policy design, therefore, is how environmental factors and interventions at different stages shape individuals’ noncognitive skills. In skill-formation models, individuals are endowed with abilities and inputs at each stage that produce skills in the next stage (Cunha and Heckman 2007). Different skills are manipulable at different ages. Numerous studies in economics and social psychology have shown that while cognitive skill measures (e.g., IQ scores) become stable by age 10, noncognitive skills develop and mature during the teen years and are malleable until late adolescence (Borghans et al. 2008; Heckman and Kautz 2013). Adolescence is also a period of transition, during which children shift their social worlds outward and are particularly responsive to their external environment, making it a sensitive and critical stage for noncognitive skills. One implication is that individuals’ experiences and environments during their adolescent years may have a strong and persistent impact on their noncognitive skills. This paper empirically demonstrates the effect of adolescent environment on noncognitive skills. Direct investigation of the relationship between environment and skill formation usually suffers from endogeneity issues. For example, people who undergo certain experiences or live in a particular neighborhood may have unobservable attributes that affect both their character skills and choice of environment. To overcome the identification problem, we exploit a large-scale, mandatory social movement in China. In December 1968, the thenleader of China, Mao Zedong, initiated a national movement to send urban junior and senior high school graduates to rural areas. Millions of urban youths were suddenly banished to the countryside, and their lives changed dramatically; they had to work and live with peasants, earned food by hard manual labor every day, and were not allowed to visit their families for years. By the end of the policy in the late 1970s, more than 17 million people had been rusticated (Zhou and Hou 1999; Pan 2002). While there is broad agreement on the social cost of the “send-down” movement, only a few studies have empirically documented the impact on the human capital of rusticated youths (e.g., Meng and Gregory 2002; Li et al.
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2010), and even fewer on their noncognitive skills. This unexpected and mandatory movement provides us with a regression discontinuity (RD) design to estimate the impact of send-down on noncognitive skills. Starting in 1968 and ending after Mao’s death in 1976, the mandate applied to all eligible urban youths who had just graduated from junior or senior high school. The first and last sent-down cohorts were the cutoffs for being sent down. Specifically, the cohort born just after September 1947 (or before August 1960) was rusticated, whereas the cohort born just before September 1947 (or after August 1960) was not, and therefore constitutes a good counterfactual. Moreover, to deal with the cohort effect—that individuals born just before and just after the cutoffs could differ for reasons unrelated to send-down—we first control for birth-quarter dummies with the identifying assumption being that cohort effects are the same in different years. To accommodate the possibility that cohort effects at the margin are different from other years, we then use the rural sample (to whom the policy did not apply) to estimate the difference in noncognitive skills between rural individuals born before and after the cutoffs, and subtract it from the estimate using the urban sample—a combined RD and difference-in-difference (RD-DD) estimator. We measure noncognitive skills by locus of control, which is the extent to which people believe that they have control over their lives (internal control) as opposed to the extent to which they believe that the environment controls their lives (external control). Locus of control has been commonly used in previous studies to analyze noncognitive skills and labor outcomes (Groves 2005; Heckman et al. 2006; Heckman and Kautz 2013), and is available in our primary data source, the China Family Survey Panel. The data contain individual-level information on send-down experience, date of birth, urban or rural status at teen years, and socioeconomic characteristics. Both anecdotal evidence and quantitative analysis support our identifying assumption. In particular, a density check of birth cohorts around cutoffs and a balancing test of predetermined characteristics for treatment and control groups both reveal that individuals did not manipulate their birth timing to avoid being sent down. Our RD and RD-DD estimates show that sent-down individuals have less external locus of control: They tend to believe less in external circumstances—luck or their family’s connections, social status, or wealth—as the most important determinants for success. We find consistent evidence on the summary index as well as individual external control indicators, and RD and RD-DD estimations yield similar results. Our findings are also robust to a battery of robustness checks, including alternative bandwidth, parametric estimation, differential policy effects on the send-down probability at two cutoff points, alternative measure of send-down experience (i.e., duration instead of a binary indicator), and the inclusion of covariates. 3



We interpret the change in locus of control as the result of the experience of adapting to adversity and expending effort that leads to reward during the teen years. Sent-down youths were uprooted, separated from family, and exposed to a completely different and difficult environment, in which external supports and factors were of little help. They needed abilities and social skills to fit into rural society, and earned food and income only by exerting effort in agricultural work. The experience of one’s own effort leading to reward is different from that of teenagers who remained in cities and fundamentally changed sent-down youths’ views on their control over life. Because there were other events and environmental changes during the Cultural Revolution, we also check the relevance of disrupted education, escaping violence in the cities, and disciplined responses (i.e., bias in answering survey questions) in explaining our results. Both anecdotal and quantitative evidence confirm that these three alternatives are unlikely to drive our results. The estimated effect, therefore, can more likely be attributed to the youths’ experiences and environments during the sent-down years. Our findings support skill-formation models. As conjectured by Cunha and Heckman (2007) we find that environments during sensitive and critical stages—e.g., adolescence for noncognitive skills—have a strong and persistent influence on skills. We also find evidence that is consistent with the dynamic complementarity hypothesis, i.e., that investments at different ages bolster each other. In particular, we show that the documented effects of send-down on locus of control are stronger among individuals with parents who were more educated, parents who remained present throughout childhood, and children who came from richer areas, which presumably indicate greater early-life investment in skills. Lastly, we examine the economic significance of the effects by anchoring the noncognitive skills in labor market outcomes. Does the impact on individuals’ locus of control translate into long-run differences in wages and job occupations? We use a decomposition method similar in spirit to Heckman et al. (2013) and show that the documented effects on noncognitive skills can explain about 20.4% of the send-down’s effects on yearly earnings, about 14.3% of the effects on the occupational prestige scale, and at least 4% of the effects on the skill content of their occupation. In other words, a significant share of the send-down’s impact on labor market outcomes works through individuals’ noncognitive skills. Our paper mainly contributes to the understanding of skill formation and the effect of the environment at different ages. In the skill-formation literature, empirical evidence for the development of noncognitive skills is thin. The closest to our paper are Malmendier and Nagel (2011), Alesina and Fuchs-Schundeln (2007), and Giuliano and Spilimbergo (2014), who examine the effect of macroeconomic shocks on preference for risks, government intervention, and redistribution, respectively. Using same data and same measurement of noncognitive skills, Roland and Yang (2016) shows that missing access to college makes people believes less 4



that effort pays off. In line with these studies, we find that economic and social environments have a significant impact on the formation of core beliefs. We focus on locus of control as a common measure for noncognitive skills. A larger body of literature evaluates policies and interventions that target children at different ages. Heckman and Kautz (2013) review the recent literature on measuring and boosting noncognitive skills. Early-intervention programs before formal schooling, such as the Nurse-Family Partnership and Perry Preschool Program, are shown to be effective in improving character skills, which are mostly measured by behavior (Kitzman et al. 2010; Olds et al. 2010; Eckenrode et al. 2010; Heckman et al. 2013). Adolescent programs and interventions have not been found to be as effective as programs that target earlier ages, partly due to the absence of measures of noncognitive skills and the relatively shorter followups. We innovate in two ways. First, instead of inferring character skills from behavior, we elicit information from a set of locus-of-control survey questions. Second, we are able to follow the affected individual approximately 40 years after the intervention, and can therefore document a relatively long-term effect on their noncognitive skills. Another line of literature studies the importance of environment, and mainly examines the effects on early childhood well-being and later-life outcomes (Heckman 2000; Currie 2001; Currie and Thomas 2001; Krueger and Whitmore 2001; Garces et al. 2002; Gould et al. 2011; Carneiro et al. 2015). Our findings on how adolescent environments shape noncognitive skills are not only of direct importance, but also provide a possible channel through which environments in earlier ages shape decisions, life events, and outcomes in adulthood. Other research has examined the impact of send-down on individuals’ education and life events. Li et al. (2010) use twin data and find that rusticated individuals did not have worse—and, in some cases, had better—outcomes for health, earnings, career, and social status. Meng and Gregory (2002) and Zhou (2013) find that sent-down individuals were more likely to upgrade their education after returning to the city. Our paper makes a valuable contribution by applying RD to estimate its impact on rusticated youths’ noncognitive skills, which are seen as more stable, and may explain a broad range of later life outcomes. The remainder of the paper is organized as follows. Section 2 briefly describes the skillformation framework and the send-down movement. Section 3 discusses estimation strategy and particulars. Section 4 describes the data. Section 5 details the main findings and several robustness checks. Section 6 offers possible interpretations of our findings and the relevance of competing hypotheses. Section 7 presents evidence on dynamic complementarity between early-life investment and send-down effects. Section 8 examines the economic significance of the effects. Section 9 concludes. 5



2 2.1



Framework and Background A Skill-Formation Framework



We outline a skill-formation framework in the spirit of Cunha and Heckman (2007). A child’s skills, both cognitive and noncognitive, are formed in a multistage technology. Each stage corresponds to a period in the life cycle—for instance, early childhood, adolescence, adulthood, etc.— and can have different technologies. At each stage, inputs such as parental investment, schooling, or policy interventions produce outputs—i.e., skills—at the next stage. Formally, assume that a child is born with initial conditions θ1 . The production function of skills when the child is t years old is θt+1 = ft (θt , It ), where It are inputs at stage t. In other words, a child’s skill is a function of his/her stock of skills and inputs from the previous stage. We can also write the stock of skills as a function of all past inputs: θt+1 = g(θ1 , I1 , I2 , · · · , It ) Assume positive and diminishing returns from investment in the last stage, i.e., the production function ft is strictly increasing and concave in It . Past inputs may have different returns. In particular, some stages may be more productive for certain skills than other stages, such as early childhood for cognitive skills and adolescence for noncognitive skills, and these are referred to as “sensitive periods” for the respective skills (for a comprehensive discussion of interventions at different stages, see Cunha nc , then holding and Heckman 2008). If period t∗ is a sensitive period for noncognitive skill θt+1 other conditions constant, interventions that affect noncognitive skills are more influential in stage t∗ than in other stages s 6= t∗ : ∂θt+1 ∂θt+1 < , I ,···I ∂Is 1 t ∂It∗ I1 ,··· ,It



for all s 6= t∗



An empirical implication is that intervention at the sensitive stage would have a relatively large and persistent effect on skills. This is the first-order effect, and we will test it by examining how interventions in adolescence affect noncognitive skills in the long run. Meanwhile, the effect of any intervention may depend on the stock of skills and, therefore, inputs in previous stages. For instance, the effects of adolescent environment on noncognitive skills might be stronger for more able children. Specifically, Cunha and Heckman (2007) point 2 t+1 out that dynamic complementarity— ∂∂θθt ∂I > 0—is essential to explain why children with t 6



greater early skills are more productive in later learning of both cognitive and noncognitive skills. This is the second-order effect, and can be related to heterogeneous effects across children with varying skill stock, e.g., early-life environments and family investments. We will empirically examine the dynamic complementarity between early-life and adolescent environment.



2.2



The Send-Down Movement



The “Up to the Mountain and Down to the Countryside Movement” (also called the senddown movement) in China was a massive initiative that forced educated youths out of cities to live and work in rural areas. Beginning in the 1950s as a policy response to urban employment problems, it evolved into a political movement during the Cultural Revolution and affected millions of urban youths until its end in the late 1970s. A small-scale send-down movement started in the early 1950s, following Mao’s rallying cry to develop remote regions. In 1955, he commented that “the countryside is a vast expanse of heaven and earth where we can flourish,” in an attempt to direct urban unemployed youth to rural areas; the early phase of the send-down movement was mostly voluntary. With the start of the Cultural Revolution in 1966, schools across the country closed during the first two years, leaving most teenagers idle. Many became Red Guards, whose mission was to harass and attack counter-revolutionaries and intellectuals with capitalist leanings in an effort to make education conform to socialism (Bridghan 1967; Heaslet 1972). The Red Guards soon became a destructive force: They harassed ordinary citizens, raided homes, destroyed schools and factories, and engaged in robbery and other criminal behavior. On December 22, 1968, Mao suddenly asserted that “The intellectual youth must go to the countryside, and will be educated from living in rural poverty,” and called for a nationwide mandatory movement of urban youth to the countryside. The 1968 directive marked the official beginning of the mandatory, large-scale send-down. The policy, which came as a shock to the people, uprooted millions of youths from their families and exiled them to the countryside and remote areas. The mandate was launched in 1968 and applied to individuals who were registered as urban residents and due to graduate from junior or senior high school. As junior and senior high schools had been closed for much of the first two years of the Cultural Revolution, six classes of graduates (1966-1968 cohorts of junior and senior high school graduates) were sent down together in 1968. Though some were inspired by the revolutionary and patriotic propaganda, most youths did not want to be separated from their families or give up the better living standards and work opportunities in urban areas. Many families with eligible youth were forced, under
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political pressure, to cooperate; parents were often threatened with job loss. As one sentdown individual recounted: I was only 15 when I was sent down. No one wanted to go, but no one could resist. When I refused to go, those in charge of the residential committee came to our home every day and asked us to study Chairman Mao’s instructions. A member of the worker’s propaganda team came to live in our home and organized a study team for my family. My father was a cadre. He was locked up in a study team in his workplace and was not allowed to return home until his children agreed to go to the rural area. In the end, my mother begged me to go to the rural area. (Deng 1993, p. 60) In 1977, the government relaxed enforcement and brought some youths back to work in the urban labor force or enter college.1 By 1979, Mao’s successors had denounced the send-down policy and allowed all affected youths to return to their home regions.



3



Estimation Strategy



3.1



Estimation Framework



The send-down movement in China uprooted millions of urban teenagers and banished them to rural areas, which completely altered their adolescent lives. We exploit this event to examine the effect of adolescent experience on noncognitive skills. Specifically, we use the RD framework, which is arguably the closest in the observational data analysis to experimental design (e.g., Lee and Lemieux 2010). As an illustration of the RD framework, consider the following Rubin causal model: Let Yi1 be the outcome (noncognitive skills—specifically, locus of control; see Section 4 for details) of individual i being sent down to the countryside and Yi0 be the outcome in the absence of send-down, and denote Di as the status of send-down, i.e., 1 if individual i was sent down and 0 otherwise. The effect of send-down is identified as β = E [Yi1 − Yi0 ] .



(1)



However, as we cannot observe for individual i both her Yi1 and Yi0 , the comparison of outcomes between the sent-down group (i.e., Di = 1) and the non-sent-down group (i.e., 1



After Mao’s death in September 1976, it became clear that the Cultural Revolution would end and the enforcement of send-down was much relaxed. Furthermore, college admissions were reinstated in 1977, and high school graduates in 1977 were allowed to enter universities.
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Di = 0) could be biased due to the selection issue, i.e., E [Yi0 |Di = 1] 6= E [Yi0 |Di = 0]. The mandatory send-down movement implies that the probability of being sent down is discontinuous at a cutoff point c0 of the birth cohort (ci ), i.e., limE [Di |ci = c] 6= limE [Di |ci = c]. c↓c0



c↑c0



Assuming taht E [Yi0 |ci = c] is continuous in c at c0 , Hahn et al. (2001) show that β can be identified as limE [Yi |ci = c] − limE [Yi |ci = c] β=



c↓c0



c↑c0



limE [Di |ci = c] − limE [Di |ci = c] c↓c0



= βˆRD .



(2)



c↑c0



We estimate βˆRD using a nonparametric approach, i.e., local linear regression, as suggested by Hahn et al. (2001). Specifically, α1 ≡ limE [Yi |ci = c]−limE [Yi |ci = c] is estimated c↓c0



c↑c0



from



min



α1 ,γ1 ,τ1 ,δ1



N X



 K



i=1



ci − c0 h1







[Yi − δ1 − γ1 (ci − c0 ) − α1 Ei − τ1 Ei (ci − c0 )]2 ,



(3)



where Ei takes a value of 1 if ci ≥ c0 and 0 otherwise; h1 is the bandwidth; and K (.) is a kernel function. Similarly, α2 ≡ limE [Di |ci = c] − limE [Di |ci = c] is estimated from c↓c0



min



α2 ,γ2 ,τ2 ,δ2



N X i=1



 K



ci − c0 h2







c↑c0



[Di − δ2 − γ2 (ci − c0 ) − α2 Ei − τ2 Ei (ci − c0 )]2 .



(4)



Once we obtain α ˆ 1 and α ˆ 2 , βˆRD is then calculated as βˆRD = ααˆˆ 21 = αα21 = β. As only urban cohorts were affected by the send-down movement, we focus on the urban sample in the RD estimation. As a robustness check, we also calculate βˆRD using a parametric approach. Specifically, we use a second-order polynomial function following the suggestion by Gelman and Imbens (2014).



3.2



Estimation Particulars



In this subsection, we provide some particulars of our RD estimations—specifically, the construction of the assignment variable (i.e., birth cohorts), the definition of cutoff points, the selection of optimal bandwidth, and the calculation of standard errors. Assignment variable—birth cohorts. The assignment variable in our RD estimation is a grade-based birth cohort. Following the system used by the former Soviet Union, schools in China start the academic year in September. The oldest students in a grade were born in
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September, and the youngest in August of the following year.2 We sort students into bins of three birth months. The first bin contains students born between September and November, the second between December and February, the third between March and May, and the fourth between June and August. The assignment variable in our RD estimation, birth cohort (c), is therefore a quarterly variable.3 For instance, the first youths affected were those who graduated from high school in 1966, and therefore those born between June and August, 1947, were not affected by the mandate; those born between September and November, 1947, were involuntarily be sent down. Cutoff points. As described previously, the send-down movement, which was launched in December 1968, required that junior and senior high school students go to the countryside. Because middle schools were closed for much of the first two years of Cultural Revolution (1966 to 1968), the first youths affected were those who had graduated from senior high school in 1966. From the 1950s to the 1980s, children started school at the age of 7 and completed the primary grades in 6 years and junior and senior high school in 3 years each. Therefore, the first cohort c10 affected by the mandatory send-down policy were those born between September 1946 and November 1946. Meanwhile, since the colleague entrance examination was reinstated in 1977, the last cohort c20 affected by the mandatory policy consisted of those who had graduated from junior high school in 1976, i.e., those born between June 1960 and August 1960. Optimal bandwidth. We calculate the optimal bandwidth h using the method developed by Imbens and Kalyanaraman (2012). Specifically, we separately calculate the optimal bandwidth for equations (3) and (4), then take the minimal of these two to apply to both  IK equations, as suggested by Imbens and Lemieux (2008)—i.e., h∗ = min hIK . To check 1 , h2 whether our results are sensitive to the selected optimal bandwidth, we conduct analyses with bandwidth from h∗ − 8 to h∗ + 8 (for a similar exercise, see, e.g., Carneiro et al. 2015). 2



Regarding the school entry date, we are aware of studies that use different dates (e.g., Zhang 2014). Sources suggest that although classes were interrupted at the beginning of the Culture Revolution and then resumed after the 1967 Spring Festival, there were no changes in the admission and entry dates for the fall semester. In particular, documents show that: (1) middle schools started the academic year on September 1 during the 1950s (Major Educational Events in the People’s Republic of China: Secondary Education, pp.62-63); (2) in 1966 (i.e., the beginning of the Cultural Revolution), the Ministry of Education announced that fall admission would continue as usual (Major Educational Events in the People’s Republic of China: 1949-1982, pp.403) but teaching activities were largely interrupted by revolutionary events within the schools; (3) in 1967, the Ministry of Education directed all schools to resume classes after the Spring Festival, and to prepare for admissions for the fall semester (same source as above, p.415); and (4) in 1968, the government announced that the graduating class would graduate in July and that schools would have summer breaks as usual (same source as above, p.419). 3 Our data report the month and year of birth for each individual. We aggregate to quarterly bins to ensure sufficient observations for each bin.
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As we have two cutoff points in the assignment variable (c10 for the first cohort affected and c20 for the last cohort affected), we center birth cohorts to the cutoff points so that c ≥ 0 indicates the cohorts affected by the send-down movement and c < 0 the cohorts unaffected. We calculate the optimal bandwidth for the two cutoff points separately and pool them to conduct a local linear estimation. This approach implicitly restricts a common effect at the two cutoff points. As a robustness check, we relax this assumption and allow the effects to differ between the two cutoff points. Standard errors. We compute clustered standard errors at the assignment-variable level (i.e., birth cohort level), which allows us to capture random sampling errors and obtain conservative statistical inference. Seasonality and cohort effect. A potential concern about the RD estimator is that it may also capture the cohort effect—that is, that people born in different quarters are inherently c0 0 different. In other words, α ˆ 1 and α ˆ 2 becomesα1 + θcohort and α2 + φccohort , respectively, where c0 c0 θcohort and φcohort are cohort effects at cutoff point c0 . As a result, βˆRD = ααˆˆ 21 6= β. We address this issue in two ways. First, we add four quarter dummies in the regressions— specifically, Q1 (born September–November), Q2 (December–February), Q3 (March–May), and Q4 (June–August). This approach implicitly assumes that the quarter effects are the c0 0 same across years—in other words, θcohort = θcohort and φccohort = φcohort . Given that these ˆ quarter dummies control for cohort effects, we then have βRD = β. To further accommodate the possibility that the cohort effect at the cutoff point might differ from other years, we include data on rural individuals—who were ineligible for the send-down movement—and combine the RD framework with a DD analysis to obtain an RD-DD estimation. Specifically, by estimating equations (3) and (4) for the urban sample c0 with the inclusion of quarter dummies, we obtain α ˆ 1,urban = α1 +θcohort,urban −θcohort,urban and c0 α ˆ 2,urban = α2 + φcohort,urban − φcohort,urban . Applying the same estimations to the rural sample, c0 0 we obtain α ˆ 1,rural = θcohort,rural −θcohort,rural and α ˆ 2,rural = φccohort,rural −φcohort,rural . Therefore, α ˆ 1,urban −α ˆ 1,rural c0 c0 ˆ − θcohort,rural βRD−DD = αˆ 2,urban −αˆ 2,rural = β, as long as θcohort,urban − θcohort,urban = θcohort,rural c0 c0 and φcohort,urban − φcohort,urban = φcohort,rural − φcohort,rural . In other words, the identifying assumption in the RD-DD estimation becomes that the deviation of cohort effects at the cutoff point from the average cohort effect in the urban sample is the same as that in the rural sample.
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4



Data and Variables



Our data come from the 2010 China Family Panel Studies (CFPS), a nationally representative sample of Chinese communities, families, and individuals, that contains data on 14,960 households and 33,600 adult respondents in 2010.4 The survey includes most questions covered in four U.S. counterpart datasets: the PSID, CDS, HRS, and NYLS. In addition to standard demographic and socioeconomic information, the survey reports the respondent’s send-down experience and noncognitive measures, specifically, locus of control. Locus of control. Locus of control indicates the extent to which people feel that they have control over their lives through self-motivation or self-determination (internal control), as opposed to the extent to which they believe that the environment controls their lives (external control). This psychological concept captures “a generalised attitude, belief or expectancy regarding the nature of the causal relationship between one’s own behaviour and its consequences” Rotter (1966). Locus of control has been commonly used in previous studies of noncognitive skills and labor outcomes (Groves 2005; Heckman et al. 2006; Heckman and Kautz 2013). It has been well established that locus of control affects key economic outcomes, including earnings and employment (Andrisani 1977; Goldsmith et al. 1997; Groves 2005; Semykina and Linz 2007; Heineck and Anger 2010; Becker et al. 2012); educational attainment (Coleman et al. 1966; Coleman and DeLeire 2003; Bar´on and Cobb-Clark 2010; Piatek and Pinger 2010); and life satisfaction (Becker et al. 2012). Heckman et al. (2006) show that together with self-esteem, locus of control affects labor-market outcomes and social performance in adulthood, and appears to be as strong as cognitive skills in its effects.5 Moveover, locus of control is considered one of the fundamental noncognitive skills that persist across situations and remain stable during adulthood. Cobb-Clark and Schurer (2013) show that changes in locus of control are modest, and are concentrated among the young or very old. This is important to our study, because if these beliefs were more adaptive to environment throughout one’s adulthood, they would carry the marks from multiple—and possibly unobservable—events, making it hard to distinguish the source of the effects. We draw the information on locus of control from all available questions in the survey that relate to determinants of success. In the survey, eight questions explicitly ask respondents about their views on a determinant for success—e.g., luck, effort, hard work, family status, 4



The survey was conducted biennially from 2010 to 2012; only the 2010 wave is complete and ready for use by researchers. 5 In the range of psychosocial traits that are prominent in the economic literature, locus of control captures beliefs that correlate with other noncognitive skills, such as self-esteem and personality (big five; Judge et al. 2002), and are complementary to risk, time, and social preference (Becker et al. 2012).
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etc. In particular, respondents were asked to rate how much they agree with the following statements on a scale from 1 (strongly disagree) to 5 (strongly agree). 1. In today’s society, hard work is rewarded. 2. The most important factor affecting one’s future success is his/her effort. 3. The higher the level of education one receives, the higher the probability of his/her future success. 4. In today’s society, intellect is rewarded. 5. The most important factor affecting one’s future success is his/her luck. 6. The most important factor affecting one’s future success is whether his/her family has connections. 7. The higher a family’s social status is, the greater the child’s future achievement will be; the lower a family’s social status is, the smaller the child’s achievement will be. 8. A child from a rich family has a better chance of succeeding in the future; a child from a poor family has a worse chance of succeeding in the future. We exhaust all eight questions to elicit individuals’ locus of control. The first four items— luck, family’s relations, social status, and wealth—focus on chance and external circumstances, while the last four—hard work, effort, education, and intellect—concern internal factors. Compared to the general notion of luck versus factors that one can control in the Rotter Internal-External Locus of Control Scale (Rotter 1966), the set of questions we use here lists concrete factors of success, which allows us to examine respondents’ views on the importance of each factor individually, as well as overall tendencies for internal or external control. It is important to note, however, that internality and externality represent two ends of a continuum, rather than an either/or typology (Rotter 1975). In Table 1, we list the variable names for the corresponding survey questions. In the empirical analysis, each variable is normalized to have mean 0 and standard deviation one. This allows us to use a standard scale and compare estimates across variables. To estimate the effect of send-down experience on the overall level of external (internal) locus of control, we follow an aggregation method proposed by Kling et al. (2007) and construct a summary index that averages four measures of the extent to which one believes that external (internal) factors determine success. The summary index is a weighted average of the z-scores of its
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component.6 This aggregation improves statistical power to detect effects that are consistent across specific outcomes when the outcomes also have idiosyncratic variation. [Insert Table1 here] Send-down status. The CFPS reports whether the person experienced the send-down movement and his or her place of registered residence (hukou) at various ages. We use hukou status at age 12 to identify urban youth, assuming that during junior and senior high school the person lived in the same region he or she lived in at age 12. One concern is that people could have moved from urban to rural areas during that period, and thereby avoided being sent down. In the 1960s and 1970s, however, the government strictly regulated urban-to-rural migration, and status was unlikely to be manipulated. Other variables. To test for the validity of our RD setting and determine whether there are heterogeneous effects, we also use predetermined individual characteristics. These include demographic and socio-economic variables such as gender, birth weight, ethnicity, urban or rural status at the age of 3, migration history ages 0-12, whether s/he was the first child, number of siblings, family’s political identity during the the Cultural Revolution, and parental absence before age 12. Parental characteristics, including parents’ educational levels and ages at their first child’s birth, are also accounted for in our study. Table 2 presents the descriptive statistics for send-down experience, locus of control, and predetermined demographic and socioeconomic characteristics separately for urban and rural populations. The sent-down ratio is 12% for urban people and close to zero for rural people. Mean levels of locus of control indices are close to zero. [Insert Table 2 here]



5



Empirical Findings



5.1



Threats to the Identification



The key identifying assumption of our RD and RD-DD estimations is that E [Yi0 |ci = c] is continuous in c at c0 . As discussed by Lee (2008), this means that people cannot fully 6



Specifically, let Yk be the kth of K outcome variables, and let µk be the group mean, and σk denote the standard deviation of outcome Yk . The normalized outcome is Yk∗ = (Yk − µk ) /σk . Then, the summary PK 1 ∗ index is defined as K k=1 Yk . Following Kling et al. (2007), we interpret this summary index as aggregating information about related constructs. Focusing our interpretation on the indices helps us to form conclusions about the overall impact of the send-down and to reduce the number of statistical tests performed to reduce type I error.
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manipulate the assignment variable, i.e., the timing of birth. We provide both qualitative and quantitative evidence to show that this identifying assumption has been satisfied in our research setting. Selection within the cohort. Before discussing the validity of our identification strategy, it is worth noting that our estimation framework allows for a certain degree of manipulation within cohorts. Specifically, consider individual i’s decision of staying in cities (i.e., Di = 0) and going to countryside (i.e., Di = 1). The utility of staying in cities is normalized to 0, and the utility of being sent down is assumed to be Di∗ = αZi − τ Ci − Vi , where Zi is a vector of observed variables capturing the net benefits of being sent down; Ci is a vector of observed variables reflecting the net costs of being sent down; and Vi presents the idiosyncratic component. Urban youths who were not subject to the mandate (the control group) made decisions by comparing Zi against Ci and Vi , i.e., Dicontrol = I [αZi − τ Ci > Vi ], where I[.] is the identity function. The send-down proportion is always positive, which suggests that some youths voluntarily went to the countryside. For urban youths subject to the mandate (the treatment group), their decision rule contains a new component, the mandatory policy: specifically, Ditreatment = I [αZi − τ Ci + βP > Vi ], where policy variable P is automatically applied to individuals. Hence, within the treatment group, there were three groups of individuals: (1) always takers (i.e., those with αZi − τ Ci > Vi and therefore would choose to go to the countryside with or without the mandate); (2) always non-takers (i.e., those with αZi −τ Ci + βP < Vi and therefore would make efforts to avoid the mandate, e.g., deliberately injuring themselves or failing to complete school); and (3) compliers (i.e., those with αZi − τ Ci < Vi < αZi − τ Ci + βP , and therefore induced by the mandate to be sent down). Comparing compliers with always takers or always non-takers in the treatment group would bias the treatment effect due to self-selection. However, as long as there is randomization across treatment and control groups, using randomization to instrument for actual treatment status can identify the local average treatment effect, i.e., the average treatment effect from the compliers. Anecdotal evidence. The key identifying assumption of our estimation is that birth timing was not fully manipulated for the cohorts on the margin, which then created a randonmess across treatment and control cohorts on the margin. Several threads of anecdotal evidence suggest that people cannot fully manipulate the timing of birth, in particular, to avoid the mandatory send-down movement. First, no one could foresee that roughly 20 years later, Mao would issue his mandate in 1968; it is well documented that this came as a shock to most people (e.g., Bernstein 1977; Li et al. 2010). Similarly, no one could predict that roughly 20 15



years later, the send-down movement would end in 1977. Second, using birth quarter as the assignment variable means that to avoid being sent down, people would be able to select precisely in which quarter the child would be born— specifically, to choose between policy-ineligible (June–August) and policy-eligible (September– November) quarters. Cesarean sections were not widely available across China in the 1940s to 1960s, making it difficult to manipulate the timing of birth. Moreover, anecdotal records suggest that there was no fixed day that schools opened in the 1930s in China; therefore, it is unlikely that parents would have adjusted the timing of childbirth so that their children could enter school earlier or later. Quantitative evidence. To further alleviate the concern of full manipulation, we provide two sets of quantitative analyses suggested by Lee and Lemieux (2010). First, if there had been full manipulation of birth timing to avoid or participate in the mandatory senddown movement, the distribution of individual characteristics on the two sides of the cutoff points would be different. A mixture of discontinuities in individual characteristics would further imply that the aggregate distribution of the assignment variable is discontinuous at the cutoff points. To this end, we follow McCrary (2008) in conducting an RD analysis of density. Appendix Table A1 reports regression results and Figures A1a and A1b display the density of birth cohorts for urban and rural samples separately. We do not find any statistically and economically significant discontinuity in the density of birth cohort at the cutoff points for either urban or rural samples. A second check is to directly examine whether individuals’ predetermined socioeconomic characteristics are smooth at the cutoff points. If there had been full manipulation of birth timing, we would find discontinuities in these predetermined characteristics at the cutoff points. To this end, we go through 16 predetermined variables that can be identified in the data—gender, weight at birth, ethnicity, urban or rural status at the age of 3, migration history ages 0-12, whether s/he was the first child, number of siblings, family’s political identity during the the Cultural Revolution, parents’ education (2 variables), parents’ ages at first childbirth (2 variables) and whether the father/mother was absent when the child was 3 years old and 4-12 years old (4 variables). First, we test whether these predetermined variables are jointly smooth at the cutoff point. Specifically, we examine the predicted probability of being sent down, calculated as the fitted value from an OLS regression of senddown indicators on all predetermined covariates along with birth quarter dummies. Appendix Figure A2 plots the predicted probability against birth cohorts, showing no particular jump or drop around the cutoff point. Appendix Table A2 reports the RD and RD-DD estimates of send-down probability. The coefficients are all close to zero and statistically insignificant, which further supports the validity of our RD approach. Second, we examine the smoothness 16



of these predetermined variables separately. Online Appendix Table E1 reports RD and RDDD regression results. For all the predetermined socioeconomic characteristics, we do not find any statistically and economically significant discontinuities at the cutoff point. In summary, our exercises in this subsection suggest that there was no full manipulation of the assignment variable related to the mandatory send-down movement, which implies that our estimation strategy is valid.



5.2



Send-Down Probability and Birth Cohorts



Figures 1a and 1b plot the relation between the send-down experience (the regressor of interest) and birth cohort (the assignment variable) for urban and rural samples, respectively. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regression, with optimal bandwidth calculated using the method of Imbens and Kalyanaraman (2012); and vertical lines indicate the two cutoff points in the assignment variable. [Insert Figures 1a and 1b here] We find a clear jump in the probability of being sent down at the first cutoff (the first cohort subject to mandatory send-down, i.e., individuals born between September and November 1946) and a clear drop at the second cutoff (the last cohort subject to be sent down, i.e., individuals born between June and August 1960) in the urban sample. In contrast, for the sample of rural individuals, the probability of being sent down always remains close to zero, and there is no discontinuity at any cohort. These results reflect the effectiveness of the policy changes in 1968 (the beginning of the movement) and 1977 (the end of the movement), and support our research design (i.e., RD and RD-DD estimations). Table 3 reports the regression results of equation (4), with RD estimates in the upper panel and RD-DD estimates in the lower panel. All regressions control for a linear term of assignment variable c (centered at the cutoff points); an interaction between c and an indicator of being on the right side of the cutoff points Ei ≡ I [ci ≥ c0 ]; and four quarter dummies, the coefficients of which are suppressed to save space. We find consistent evidence across both RD and RD-DD estimates, as seen in Figure 1, that the mandate significantly increased individuals’ probability of being sent down by about 20 percentage points. [Insert Table 3 here]
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5.3



The Effect of Send-Down on Locus of Control



In Table 4, we examine whether the send-down experience affects locus of control. Column 1 and 2 present the estimates on external and internal summary indices, respectively. We include the same set of control variables as in Table 3, whose coefficients are omitted to save space. [Insert Table 4 here] We find that being sent down has negative effects on external locus of control. The coefficients are similar in magnitude for RD and RD-DD estimations, with the latter having more statistical power, presumably due to the larger sample. These estimates suggest that the send-down experience causes people to be less likely to believe that the external environment controls their lives. Using the RD-DD estimates, for example, send-down reduces the level of external locus of control by approximately 0.661 standard deviation, the magnitude of which is economically meaningful. Estimates on the components of external locus of control, as shown in the upper panel of Appendix Table A3, show a similar pattern: Send-down renders them less likely to believe that the most important factor affecting one’s future success is his/her family’s relations, or family wealth. The effects on internal locus of control is weak. Both RD and RD-DD estimates on the summary index are statistically insignificant and close to zero; send-down seem to have little impact on the belief that individuals have control over their lives. The lower panel of Appendix Table A3 reports estimates on internal locus of control components and show mixed results. Coefficients of Education and Intellect are persistently negative. Coefficients of Hard Work are positive and those of Effort have opposite signs in RD and RD-DD estimates. None of the estimates is statistically significant. Figures 2 and 3, respectively, display the relation between birth cohort—our assignment variable—and external and internal-locus-of-control indices for the urban sample, without controlling for quarterly dummies. We find modest drops in external locus of control but not significant change in internal locus of control at the cutoff point, consistent with the RD estimates in Table 4. As a complement to the summary indices, we also present a similar figure for each specific outcome that was a component of an index in Appendix Figures A3 and A4. Consistent with the regression results in Appendix Table A3, these figures suggest that while the send-down experience renders individuals less likely to believe in the family’s relations, social status, or wealth as key determinants of future success, the effect on internal locus of control is mixed and relatively small.
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[Insert Figures 2 and 3 here]



5.4



Robustness Checks



In this subsection, we present a battery of robustness checks. Specifically, we check sensitivity to different bandwidths, use a parametric approach to calculate RD and RD-DD estimators, allow policy effects on send-down probability to vary at the two cutoff points, and include predetermined covariates. We focus on the summary indices for external and internal locus of control and also conduct the same set of robustness check for individual measures of each summary index in the Online Appendix, Figures E1a-E2d and Table E2-E5. Alternative bandwidth. To check whether our findings are sensitive to the optimal bandwidth that we chose using the method of Imbens and Kalyanaraman (2012), we experiment with alternative bandwidth from h∗ − 8 to h∗ + 12. Appendix Figures A5a and A5b report the estimates for external and internal control, respectively. We find stable estimates for all outcomes, suggesting that our results are not driven by a particular bandwidth. Parametric estimation. In the baseline estimations, RD and RD-DD estimators are calculated using the nonparametric approach. To check whether the results are sensitive to this method, we employ a parametric approach (i.e., second-order polynomial function) and report the estimates in Appendix Table A4, columns 1 and 2. We find similar patterns and estimates close to those in the nonparametric estimation, suggesting that our findings are robust. Differential policy effects on send down probability at the two cutoff points. Our research design contains two cutoff points, and in the baseline estimation we assume that the discontinuities in the probability of being sent down are the same at both. To relax this restriction, we allow the magnitudes of the discontinuities in send-down probability to differ across cutoff points. Specifically, we add the interaction term between treatment and an indicator of the first cutoff point in estimating the coefficients of α1 in equation (4). As shown in Appendix Table A4, columns 3 and 4, send-down effects on locus of control remain similar to the baseline results reported in Table 4. A related concern is that the earliest and latest sent-down cohorts may have stayed in the countryside for different lengths of time (Li et al. 2010). We explicitly explore duration difference in the next robustness check. Send-down duration as an alternative regressor of interest. Thus far, we have used a binary variable to characterize the send-down experience. As a robustness check, we use time 19



spent in the countryside during the send-down movement as an alternative measurement. This also helps address the concern that the send-down experience may differ between the earliest send-down cohorts (at the first cutoff point) and latest cohorts (at the second cutoff). Estimation results are reported in Appendix Table A4, columns 5 and 6. We find similar patterns—i.e., that send-down reduces individuals’ external locus of control but has little impact on internal locus of control.7 Inclusion of covariates. As a further robustness check, we follow the suggestion of Lee and Lemieux (2010) by including predetermined socioeconomic characteristics as additional controls. Given that our research design is valid, the inclusion of socioeconomic controls should have little effect on our estimates. Results are presented in Appendix Table A4, columns 7 and 8.8 We find coefficients of external locus of control statistically significant and comparable to the baseline.



6



Interpretation



We documented a significant effect of send-down experience on individuals’ noncognitive skills—that is, sent-down people have less external locus of control. In this section, we provide interpretations of this estimated effect. Specifically, inspired by skill-formation models (e.g., Cunha and Heckman 2007) and the impressionable-years hypothesis (e.g., Krosnick and Alwin 1989; Alwin and Krosnick 1991; Alwin et al. 1991), which holds that core beliefs are malleable until late adolescence, we interpret our findings as a result of adolescents’ adaptation to difficulties and the experience of expending effort that leads to reward. We also check three alternative explanations that arose from other shocks during the Cultural Revolution: disrupted education, city violence, and disciplined responses.



6.1



Environment and Experience during the Send-Down Years



Theories and empirical findings suggest that the skill-formation process is governed by a multistage technology (Cunha and Heckman 2007): Individuals are endowed with abilities and environmental inputs at each stage that produce output—cognitive and noncognitive 7



It is worth noting that when considering send-down duration, the estimates still come from a binary instrument and Wald estimator. 8 Note that as the control variable Birth Weight contains a significant number of missing values, we conduct this exercise without Birth Weight. Nonetheless, in Online Appendix Table E6, we report the results with all the predetermined covariates including Birth Weight. While the statistical significance compromises due to the tremendous decrease in the number of observations, the magnitudes still remain comparable to the baseline.
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skills—at the next stage. Relatedly, the impressionable-years hypothesis in social psychology suggests that individuals’ core beliefs form, develop, and mature during a period of great mental plasticity in adolescence and early adulthood (generally considered to be age 12-18) and remain largely unchanged thereafter (Merelman 1972; Meadow 1982; Krosnick and Alwin 1989; Alwin and Krosnick 1991). This hypothesis is well supported by evidence from neuroscience that the prefrontal cortex remains malleable until the early twenties (Dahl 2004). To the extent that individuals are highly susceptible to attitude changes during adolescence and early adulthood, and that susceptibility drops precipitously thereafter, interventions during these critical years should have a strong and long-lasting effect on one’s core beliefs. Consistent with the models and hypothesis, our findings show that being sent down— that is, a dramatic change in an adolescent’s environment—influenced people’s beliefs about their control over events and life outcomes. Specifically, we attribute less external control to the youths’ adaptation, during their send-down years, to adversity and the experience of expending effort that leads to reward. Sent-down youths were forced to develop necessary life and social skills to adapt to a completely different environment. During the 1960s and 1970s, living conditions were much more stringent in the countryside than in the cities. The youths lived with peasants, most of whom had no electricity or running water at home and were not allowed to visit their families for many years, or to receive support from family or friends in the cities. In addition to the harsh environment, fitting into rural society was also a challenge. Peasants were typically less educated, if not completely illiterate, and only spoke the local dialect. Sent-down youths, therefore, needed social skills to communicate, live, and work with peasants and establish good relationships with local cadres.9 The youths’ well-being in the countryside essentially depended on their own actions and ability to adapt to the environment, which in turn influenced their beliefs about their control over life. Interviews and documents have revealed that many sent-down people associated the difficult experience with developing confidence in their ability to overcome hardship. Song: For me, I am rather thankful for that experience because it really tempered me. It built the foundation of my character and made everything else possible for me. It really was a reeducation. Tan: After that experience, you got a bottom line because you went through so much difficulty and hardship so you develop a certain confidence, that no matter what, you can face anything seemingly insurmountable and you can be 9 In some areas, local cadres played an important role in deciding when a youth could return to the city (Chen and Cheng 1999).
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persistent in your pursuit no matter what you wanted to do in life. (Rene 2013, p. 174) In addition, sent-down youths earned their living from manual labor—i.e., they expended effort to obtain rewards. During the same period, urban workplaces based earnings and promotion mainly on seniority; it is hard to control one’s career outcomes when advancement depends on other workers’ tenure in the same organization. Sent-down youths faced a different incentive system. Right out of junior or senior high school, most had little work experience, let alone with hard agricultural work. Once sent down, they had to do manual labor every day, earning work points to purchase food and basic living supplies; all rewards and promotions depended on their efforts in the field—where work outcomes were easier to predict and control. Ding (who was sent down to a rural village near Guangdong) explained the system, which was used throughout the rural villages: “Work points directly affected your food ration, or one portion of your allocated food amount, which was called the labor grain ration.[...] So if I don’t work it would mean that I will have to starve because I won’t have enough to eat [without the extra portion earned from the labor ration].” (Rene 2013, p. 135) Sent-down youths were exposed to a completely different environment than those who remained in the cities. Their efforts to adjust to the harsh environment and earn a living from manual labor improved their life and social skills, and altered their views on what determines life and work outcomes. We believe that the experience of living independently and being rewarded by effort rendered them less likely to attribute success or failure to external causes, such as luck or powerful others.



6.2



Competing Hypotheses



In this subsection, we discuss three alternative hypotheses that might also explain our findings. Disrupted education. Schools and universities throughout the country closed down during the first phrase of the Cultural Revolution. As a result, sent-down individuals may have either delayed or completely forgone the opportunity for higher education. For instance, while cohorts just affected by the send-down policy were unable to attend college after they completed high school, cohorts who just avoided the mandate had about one year of college.
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If education affects individuals’ locus of control, our findings could then be explained by disrupted education rather than the environment and experiences in the countryside. To assess the relevance of this competing hypothesis, we use data on education attainment. First, before the schools were closed, there were 9.3 college students for every 10,000 people, and the percentage of college students among all registered students was as low as 0.5 percent in 1965. Therefore, the effect of disrupted eduction, if any, would be negligible, with such a small share of the population. Second, when the government abandoned the send-down movement and reinstated the college entrance exam in 1979, all students—either sent-down youths or concurrent high school graduates—were eligible to take national college entrance exams and were admitted on an equal footing. The Ministry of Education also established vocational and adult learning institutions, where sent-down individuals could acquire further education. Through these alternative-education programs, the sent-down individual could make up for a disrupted education. Indeed, we find no statistically significant effects of the send-down movement on either total years of schooling or the probability of completing college;10 results are presented in Appendix Table A5, columns 1-2. We also check various cognitive measures, e.g., verbal, math, comprehension, language, and intelligence level and find no significant send-down effects, as shown in columns 3-7 of Table A5. The fact that sent-down individuals have similar education attainment and cognitive outcomes rejects the chain of causation that runs from send-down to education and, finally, to noncognitive skills. Altogether, we believe that disrupted education is unlikely to be the main channel through which the send-down experience affects noncognitive skills. City violence. During the Cultural Revolution, the Red Guard unleashed frequent violence and chaos in cities, but less so in the countryside. Therefore, our findings could be explained by escaping from violence and chaos rather than by experiences of adaptation and effort leading to reward. However, both anecdotal and analytical evidence suggest that this is not the main reason. First, one widely held conjecture about Mao’s motive for ordering send-down for all urban youths is that the Red Guards, who were mostly teenagers, became a destructive force in the cities (e.g., destroying schools and factories, harassing ordinary citizens, and engaging in robbery and other criminal behavior), and moving students to the countryside would defuse the Red Guards and reduce the chaos. In other words, the urban youths in both our treatment and control groups largely experienced similar levels of vio10



It is worth emphasizing that our RD-DD estimation compares the education attainment of cohorts on the margin, i.e., born just before and just after the cutoff. Studies that examine a broader sent-down population—for instance, Meng and Gregory (2002) and Zhou (2013)—find that sent-down individuals were more likely to upgrade their education after the schools reopened.
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lence and chaos, which therefore should not be the main driving force in the differences in noncognitive skills. Second, to provide quantitative evidence, we divide the provinces in our sample into two groups: those who suffered from fierce violence in the cities and those who experienced less violence. Specifically, we use death casualties between 1968 and 1971, collected by Walder and Su (2003) from County Annals (Xian Zhi), to calculate each province’s death count per county and distinguish fierce- and less-violent provinces by sample median. Since youths from different provinces were largely blended into the same rural areas, any differential estimates would indicate the effect of violence in their home cities. Regression results are reported in Appendix Table A6. Most of our estimates are statistically indifferent between the fierce-violence group and the less-violence group, and the differences are also small in magnitude. These results imply that city violence cannot explain our findings.11 Disciplined responses. While the initial purpose of the send-down movement was to defuse the Red Guards and discipline urban youths, it is possible that sent-down individuals may have perceived and answered survey questions differently from those who had not been sent down. Since it was largely a political movement, send-down is more likely to influence correspondents’ answers to questions related to politics. We examine how sent-down and nonsent-down people rate the performance of their county/district government, with a higher value indicating a better evaluation. If the send-down movement made individuals more politically sensitive or disciplined, we expect that their rating scores would differ from those of non-sent-down individuals. As shown in Appendix Table A5, column 8, we do not detect any significant differences, and the magnitude of estimated coefficients is close to zero. This suggests that the disciplined-response explanation is not likely to be a driving force in our findings.



7



Dynamic Complementarity



A key feature of skill formation is dynamic complementarity (Cunha and Heckman 2007). In particular, the levels of skill investment at different ages—e.g., early childhood versus adolescence—bolster each other. To test dynamic complementarity in the formation of noncognitive skills, we explore whether the send-down’s effect on locus of control differs across individuals with varying skill stocks. Following Heckman and Kautz (2013), who 11



We conduct the same exercise for individual measures of external and internal locus of control and find similar patterns between fierce-violence and less-violence group. Moreover, a direct control of the city violence level in our RD and RD-DD specification yields very similar estimates to baselines. Results are reported in Online Appendix Table E9 and E10.
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demonstrate the impact of parents, schools, and social environments on skill formation at different ages, we examine whether and how the send-down’s effects vary by parents’ education, father’s or mother’s absence when the child was 4-12, and economic conditions during childhood.12 Parents’ education. Parents’ human capital influences the skills and abilities of their children. Children of more educated parents tend to have better health, cognition, education, and labor market outcomes (e.g., Haveman and Wolfe 1995; Holmlund et al. 2011; Lundborg et al. 2014; etc.). One possibility is that more educated parents invest more in their children at early stages, which further bolsters the return from subsequent investments. Along the same lines, we examine the heterogeneous effects of parents’ education. Specifically, we compare the send-down’s effects on individuals who have at least one parent who is literate with individuals whose parents are both illiterate. Table 5 presents the estimation results. The effects on external locus of control appear to be stronger and more statistically significant for the Literate Parents group than for the Illiterate Parents group. Using the RD-DD estimates, for instance, the summary index for external locus of control is -0.831 and statistically significant for the Literate Parents group, compared to an estimate of -0.152, which is statistically insignificant, for the Illiterate Parents group. We do not observe significant impact on internal locus of control, whether the parents are literate or not. Estimates on the individual measures (in Appendix Table A7) show similar patterns. Together, these results indicate that individuals with more educated parents were more responsive to the send-down experience than those with less educated parents. [Insert Table 5 here] Parental absence in early stages. Parental absence often has adverse effects on the child’s human capital development. Potential mechanisms include a lack of parenting inputs, loss of local earnings and labor, and the psychological costs associated with family separation (e.g., Antman 2013; Zhang et al. 2014). If parents are absent and invest less when the child is very young, it can render later intervention less productive. In our context, we expect smaller send-down effects on noncognitive skills for individuals who were separated from their parents in early years. Table 6 reports the results by individuals’ early experience (age 4-12) of family separation. Estimates show that, compared to sent-down individuals who had at least one parent who was 12



Note that because our treatment and control groups have similar predetermined socioeconomic characteristics, there is no sample selection issue in dividing the samples based on these characteristics.
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absent during ages 4-12, sent-down youths without parental absence tend to have less external locus of control. Estimates on individual measures of external locus of control (in Appendix Table A8) reveal consistent patterns: The send-down’s effect is stronger among youths whose parents were present in early years. One explanation is that those who had never been separated from their parents had more challenges in adapting to the environment and living independently. The send-down experience was therefore a more intense “treatment” for them, and had a stronger effect on their locus of control. [Insert Table 6 here]



Economic conditions in early stages. It has been well documented that early life environments (e.g., neighborhood quality) affect adult social and economic outcomes (e.g., Kling et al. 2007; Gould et al. 2004; Gould et al. 2011). Considering the surrounding economic conditions as an indicator of early-life environment, we examine whether adolescent environment has a different influence on youths from richer versus poorer areas. Specifically, we looked at the GDP of one’s home province (as registered at age 12) in 1952 and divided the provinces by sample median. The idea is that individuals who lived in a wealthier province at age 12 were nurtured in a better environment than those who lived in a poorer province at 12. As shown in Table 7, we find that youths from richer provinces experience stronger senddown effects on the tendency for external control, while the impact on individuals from poorer provinces is relatively smaller and insignificant. Estimates on individual measures of locus of control (in Appendix Table A9) show similar patterns. [Insert Table 7 here] Throughout these three exercises, we consistently find evidence supporting the dynamic complementarity conjecture of Cunha and Heckman (2007): The send-down’s effect on locus of control is stronger when the individual had a better social environment and more parental investment throughout childhood—in particular, those who had more educated parents, whose parents were present during childhood, and who came from richer areas.
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8



Locus of Control’s Role in Labor Market Outcomes



Lastly, we show the economic significance of the effects by anchoring the noncognitive measurements in objective labor market outcomes.13 Given the effects of send-down on locus of control, we would like to identify, for example, whether these effects translate into economically meaningful differences in labor market outcomes, such as income and occupation characteristics. To this end, we use a decomposition method similar in spirit to Heckman et al. (2013). Specifically, the anlaysis is conducted in three steps. First, we estimate the effects of senddown on individuals’ labor market outcomes using the same RD-DD framework as in our baseline estimation. From these regressions we obtain the full send-down effect β f ull . Second, we include locus-of-control indices in the regressions in the first step, from which we retain the partial effect β partial , which is the full send-down effect net of send-down induced changes in the outcomes via noncognitive skills (i.e., the contribution of noncognitive skills). Lastly, we f ull partial and normalize calculate the relative contribution of noncognitive skills by taking β β−β f ull f ull partial to 100%. Appendix Table A10 reports the estimates of β and β . Figure 4 shows the relative contribution of noncognitive skills and other factors (i.e., the residuals associated with unmeasured skills) to the total effect.14 We find that noncognitive skills play an important role for labor market outcomes. For example, the send-down’s influence on noncognitive skills can explain about 20.4% of the experience’s impact on yearly earnings, 14.3% of the impact on occupational status, and around 4.35% to 8.07% of the skill content of their occupation.15 For comparison, Heckman et al. (2013) find that for males the impact of the Perry Preschool Program on externalizing behavior accounts for around 19% of the total treatment effect on income and probability of employment; Nilsson (2016) finds that the effects of prenatal exposure to a policy that increases alcohol availability on children’s noncognitive ability can explain about 13% of the policy’s impact on labor market outcomes. Decomposition using RD framework yields similar patterns and is reported in Appendix Figure A6. Overall, the decomposition pinpoint the economic significance of our 13



The economic significance of locus of control has been well documented in studies of noncognitive skills and labor outcomes (e.g., Groves 2005; Heckman, Stixrud and Urzua 2006; Heckman and Kautz 2013). Heckman et al. (2006) show that together with self-esteem, locus of control affects labor-market outcomes and social performance in adulthood, and appears to be as strong as cognitive skills in its effects. 14 The decomposition does not include the relative contribution of cognitive skills, because we do not see a significant effect from send-down on individuals’ educational outcomes, e.g., total years of schooling, probability of finishing college, intelligence level, etc. (Appendix Table A8, columns 1 to 7). 15 Occupational status (ranking) are measured by Treiman’s Standard International Occupational Prestige Scale (SIOPS). For skill content, we follow Autor et al. (2006) and use the 1977 Dictionary of Occupational Titles (DOT) to calculate skill measures in three categories: high-skilled (abstract), middle-skilled (routine), and low-skilled (manual).
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main findings, and also confirms the role of noncognitive skills in explaining long-run labor market outcomes. [Insert Figure 4 here]



9



Conclusion



In this paper we investigate how a large-scale urban-to-rural migration in China affects individuals’ noncognitive skills. Using Regression Discontinuity Design, we show that people forced to live and work in the countryside had less external locus of control. Because the sudden and mandatory change in environment occurred during adolescence, when core beliefs and values are highly sensitive to external changes and interventions, we interpret our findings as evidence of the impact of adolescent environment on one’s character skills. We present new evidence for the multistage technology of skill formation, in that inputs during critical and sensitive stages have strong and long-lasting impact on skills, and returns can be fostered by investment in earlier stages. The findings also support the conventional wisdom that environment matters for human development. Our demonstration that environment is important in explaining character differences helps to explain why earlylife environment, such as one’s neighborhood, affects earnings and well-being in adulthood. Environmental factors and experiences can shape an individual’s character, which either directly affects their achievements or indirectly affects their decisions and choices in schooling, the labor market, and other domains. One implication is for policies that target adolescents. While the sudden and mandatory send-down movement offers us a clean empirical setting, one should be cautious when comparing it to returns from voluntary programs that target disadvantaged children. Returns from the latter might be higher given that children with larger potential gain are more likely to sign up or lower, if the changes associated with the intervention are relatively mild. Future studies could improve our understanding of this issue by directly and consistently measuring pre- and post-intervention noncognitive skills and following up with individuals at multiple stages of the life cycle.
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Figures and Tables Figure 1a. Cohort Means of Send-down: Urban



Figure 1b. Cohort Means of Send-down: Rural



Note: Figures 1a and 1b plot the relation between the send-down experience (the regressor of interest) and birth cohort (the assignment variable) for urban and rural samples, respectively. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical lines indicate the two cutoff points in the assignment variable.



Figure 2. Effects of Send-down on Locus of Control: External Locus of Control



Note: Figure displays the relation between birth cohort—our assignment variable— and external-locus-of-control index for the urban sample, without controlling for quarterly dummies. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure 3. Effects of Send-down on Locus of Control: Internal Locus of Control



Note: Figure 3 displays the relation between birth cohort—our assignment variable— and internal-locus-of-control index for the urban sample, without controlling for quarterly dummies. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure 4. Decomposition of the Effect of Send-down on Labor Market Outcomes: RD-DD Estimates
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Table 1. Outcome Variables and Corresponding Survey Questions Variable



Survey Question How much do you agree with the following statement: (1- strongly disagree; 5-strongly agree)



Luck



(1) The most important factor affecting one's future success is his/her luck.



Family's Relations Family's Social Status



(2) The most important factor affecting one's future success is whether his/her family has 'connections'. (3) The higher a family's social status is , the greater the child's future achievement will be; the lower a family’s social status is, the smaller the child’s future achievement will be. (4) A child from a rich family has a better chance of succeeding in the future; a child from a poor family has a worse chance of succeeding in the future. Scale for each statement is z-standardized then averaged to creat the external locus of control index: the higher the score, the more external the individual.



Family's Wealth External Index Hard Work Effort Education Intellect Internal Index



(1) In today's society, hard work is rewarded. (2) The most important factor affecting one's future success is his/her effort. (3) The higher level of education one receives, the higher the probability of his/her future success. (4) In today's society, intellect is rewarded. Scale for each statement is z-standardized then averaged to creat the internal locus of control index: the higher the score, the more internal the individual.



Table 2. Summary Statistics



VARIABLES Send-down



Urban Hukou at Age 12 5,215 Mean S.D. # Obs [1] [2] [3] 0.12 0.33 5,215



Local of Control: External Index Luck Family's Relations Family's Social Status Family's Wealth



0.02 0.03 0.12 0.01 -0.08



0.70 1.00 0.99 1.02 1.00



5,193 5,168 5,155 5,136 5,155



0.03 0.01 0.00 0.02 0.04



0.71 1.00 0.99 0.99 1.00



25,174 24,485 24,195 23,727 24,517



Local of Control: Internal Index Hard Work Effort Education Intellect



-0.23 -0.41 -0.10 -0.14 -0.26



0.77 1.24 1.12 1.11 1.13



5,195 5,175 5,163 5,162 5,168



0.05 0.08 0.02 0.04 0.06



0.63 0.92 0.97 0.97 0.95



25,423 24,853 24,435 24,569 24,591



0.49 3.10 0.91 0.04 0.93 0.53 2.25



0.50 0.56 0.28 0.20 0.25 0.50 1.94



5,215 2,272 5,176 5,206 5,192 5,215 5,113



0.48 2.93 0.01 0.09 0.99 0.42 3.03



0.50 0.57 0.08 0.28 0.10 0.49 1.90



26,330 6,418 26,178 26,269 26,274 26,330 26,061



3.66 7.02 5.18 26.87 24.04 0.11 0.14 0.04 0.07



0.70 4.98 4.95 5.79 4.83 0.31 0.34 0.21 0.25



3,807 4,211 4,456 4,533 4,614 5,079 5,140 5,135 5,172



3.71 3.71 1.75 25.44 22.87 0.09 0.15 0.05 0.09



0.58 4.24 3.25 5.97 5.26 0.29 0.36 0.22 0.28



20,473 21,832 23,045 22,070 22,137 25,299 25,752 25,658 25,878



Total number of observations



Other variables Gender (male=1) Birth Weight (k.g.) Had Urban Hukou at Age 3 Ethnic Minority (minority=1) Had ever Migrated during Age 0-12 Being First Child Number of Siblings Family Background during Cultural Revolution Father's Education (years) Mother's Education (years) Father's Age at First Birth Mother's Age at First Birth Father's Absence During Age 0-3 Father's Absence During Age 4-12 Mother's Absence During Age 0-3 Mother's Absence During Age 4-12



Rural hukou at Age 12 26,330 Mean S.D. # Obs [4] [5] [6] 0.01 0.08 26,330



Table 3. First Stage



ESTIMATE



VARIABLE Send-down



RD: I(cohort≥C0)



0.199*** (0.042)



Observations Control Mean



2,418 0.037



RD-DD: I(cohort≥C0)



0.196*** (0.050)



Observations 26,095 Control Mean 0.009 Notes: 1. Each cell presents the estimated discontinuity in send-down at the cutoff points; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table 4. Effect of the Send-down on Locus of Control VARIABLES External Index [1]



Internal Index [2]



RD



-0.415* (0.218)



-0.051 (0.388)



Observations Control Mean



2,405 0.090



2,409 -0.181



RD-DD



-0.661*** (0.248)



-0.043 (0.346)



ESTIMATE



Observations 25,836 23,608 Control Mean 0.065 0.066 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table 5. Dynamic Complementarity: Parents’ Education VARIABLES



ESTIMATE



External Index Literate parents Illiterate parents [1] [2]



Internal Index Literate parents Illiterate parents [3] [4]



RD



-0.703** (0.358)



0.246 (0.768)



-0.047 (0.627)



-0.181 (0.462)



Observations Control Mean



1752 0.093



656 0.080



1755 -0.206



657 -0.103



RD-DD



-0.831** (0.397)



-0.152 (0.766)



-0.012 (0.457)



-0.220 (0.637)



Observations 13014 11453 12091 10570 Control Mean 0.042 0.095 0.045 0.095 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table 6. Dynamic Complementarity: Parental Absence in Early Stage VARIABLES



ESTIMATE



External Index Parent absence Parents present [1] [2]



Internal Index Parent absence Parents present [3] [4]



RD



0.766 (1.205)



-0.628** (0.267)



1.041 (2.384)



-0.216 (0.475)



Observations Control Mean



303 -0.0459



2088 0.111



303 -0.215



2092 -0.175



RD-DD



0.384 (0.988)



-0.834*** (0.263)



0.893 (1.576)



-0.195 (0.393)



Observations 3813 20321 3522 18831 Control Mean 0.0361 0.0681 0.0686 0.0665 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table 7. Dynamic Complementarity: Economic Conditions in Early Stages VARIABLES



ESTIMATE



External Index From poorer provinces From richer provinces [1] [2]



Internal Index From poorer provinces From richer provinces [3] [4]



RD



0.202 (0.814)



-0.610*** (0.233)



0.292 (1.129)



0.193 (1.051)



Observations Control Mean



683 0.0662



1725 0.101



686 -0.143



674 0.0272



RD-DD



-0.252 (1.656)



-0.725*** (0.259)



0.386 (1.183)



-0.176 (0.339)



Observations 12327 12140 11390 11271 Control Mean 0.0457 0.0851 0.0752 0.0564 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Appendix Figures and Tables Figure A1a. Density of Birth Cohort: Urban



Figure A1b. Density of Birth Cohort: Rural



Note: Figures A1a-A1b, respectively, display the density of birth cohort for urban and rural sample, without controlling for quarterly dummies. Circles represent the average density for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure A2. Smoothness of Predetermined Covariates



Note: Figures A2 displays the relation between birth cohort—our assignment variable—and predicted Send-down probability, without controlling for quarterly dummies. The predicted Send-down probability is calculated by OLS using predetermined covariates, including gender, ethnicity, hukou at age of 3, migration experience before age12, whether s/he was the first child, number of siblings, family background during the Cultural Revolution, father's education, mother's education, parents' ages at first childbirth, and whether father/mother was absent when the child was 0-12 years old. Circles represent the average predicted probability for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure A3a. Effects of Send-down on Luck



Figure A3b. Effects of Send-down on Family Relations



Figure A3c. Effects of Send-down on Family’s Social Status



Figure A3d. Effects of Send-down on Family’s Wealth



Note: Figures A3a-A3d, respectively, display the relation between birth cohort—our assignment variable—and four external-locus-of-control variables for the urban sample, without controlling for quarterly dummies. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure A4a. Effects of Send-down on Hard Work



Figure A4b. Effects of Send-down on Effort



Figure A4c. Effects of Send-down on Education



Figure A4d. Effects of Send-down on Intellect



Note: Figures A4a-A4d, respectively, display the relation between birth cohort—our assignment variable—and four internal-locus-of-control variables for the urban sample, without controlling for quarterly dummies. Circles represent the ratio of being sent down for each birth cohort; lines indicate the fitted values from the local linear regressions, with optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012); and vertical line indicates the normalized cutoff point in the assignment variable.



Figure A5a. Effect of Bandwidth on the Estimated Impacts: External Locus of Control



Figure A5b. Effect of Bandwidth on the Estimated Impacts: Internal Locus of Control



Note: Figures A5a-A5b display the effect of bandwidth on the estimated impacts. Dots represent the RD and RDDD coefficients for each bandwidth; Dashed lines indicate the 95% confidence interval. The “bw” indicates the optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012).



Figure A6. Decomposition of the Effect of Send-down on Labor Market Outcomes: RD Estimates
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Table A1. Density Test VARIABLE Urban Density [1]



Rural Density [2]



I(cohort≥C0)



-0.000 (0.001)



-0.000 (0.000)



Observations Control Mean



1,498 0.005



9,896 0.005



ESTIMATE



Notes: 1. Each cell presents the estimated discontinuity in the frequency of births at the cutoff points; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A2. Smoothness of Predetermined Probability VARIABLES Predicted Send-down Probability ESTIMATE RD



[1] 0.004 (0.011)



[2] 0.013 (0.015)



Observations Control Mean



1,426 0.037



506 0.037



RD-DD



0.003 (0.013)



0.013 (0.017)



Observations 26,095 26,095 Control Mean 0.009 0.009 Notes: 1. Each cell presents the estimated discontinuity in the predicted Send-down probability, predicted Send-down probability is calculated by OLS using predetermined covariates, including gender, birth weight, (no birth weight in column [1]), ethnicity, hukou at age of 3, migration experience before age 12, whether s/he was the first child, number of siblings, family background during the Cultural Revolution, father's education, mother's education, parents' ages at first childbirth, and whether father/mother was absent when the child was 0-12 years old; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A3. Effect of the Send-down on Components of Locus of Control



ESTIMATE



Luck [1]



VARIABLES Locus of control - external Family's Relations Family's Social Status [2] [3]



Family's Wealth [4]



RD



-0.078 (0.379)



-0.505 (0.312)



-0.500 (0.388)



-0.511 (0.401)



Observations Control Mean



2,389 0.066



2,381 0.192



2,374 0.086



2,384 0.015



RD-DD



-0.422 (0.392)



-0.604* (0.342)



-0.705 (0.500)



-0.846* (0.495)



Observations Control Mean



26,114 0.037



ESTIMATE



Hard Work [1]



22,593 21,573 0.052 0.094 Locus of control - internal Effort Education [2] [3]



Intellect [4]



26,114 0.082



RD



0.603 (0.552)



-0.023 (0.387)



-0.414 (0.476)



-0.399 (0.564)



Observations Control Mean



2,399 -0.360



2,383 -0.085



2,390 -0.080



2,395 -0.209



RD-DD



0.628 (0.572)



0.041 (0.482)



-0.239 (0.463)



-0.627 (0.775)



Observations 25,836 23,211 24,793 25,583 Control Mean 0.085 0.031 0.077 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A4. Robustness Checks



ESTIMATE



Parametric Estimation External Index Internal Index [1] [2]



VARIABLES Differential Effects at Two Cutoffs Send-down Duration External Index Internal Index External Index Internal Index [3] [4] [5] [6]



Inclusion of Covariates External Index Internal Index [7] [8]



RD



-0.558 (0.373)



-0.194 (0.699)



-0.353 (0.229)



0.092 (0.468)



-0.091* (0.047)



-0.013 (0.084)



-0.572** (0.273)



-0.233 (0.447)



Observations Control Mean



3,816 0.113



3,819 -0.156



2,408 0.090



2,412 -0.181



2,396 0.090



2,400 -0.181



1,419 0.090



1,423 -0.181



RD-DD



-0.780* (0.460)



-0.591 (0.896)



-0.752*** (0.281)



-0.001 (0.342)



-0.138*** (0.053)



-0.009 (0.076)



-0.723** (0.361)



-0.259 (0.531)



Observations 24,563 24,563 25,836 23,608 25,836 23,608 25,836 23,608 Control Mean 0.165 0.0746 0.065 0.066 0.065 0.066 0.065 0.066 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A5. Impact of the Send-down on Educational Outcomes and Disciplined Responses



Total Years of Schooling [1]



Complete College [2]



Word Test Score [3]



Math Test Score [4]



VARIABLES Comprehesion Capability [5]



Mandarin Fluency [6]



Intelligence Level [7]



Evaluation of the Local Government [8]



RD



-1.834 (1.951)



-0.045 (0.106)



-0.053 (0.316)



-0.386 (0.385)



-0.032 (0.292)



0.020 (0.285)



0.130 (0.312)



0.418 (0.343)



Observations Control Mean



2,418 10.26



2,418 0.148



2,418 0.508



2,418 0.658



2,418 0.280



2,415 0.478



2,418 0.251



2,341 1.724



RD-DD



-0.962 (1.708)



-0.006 (0.110)



-0.029 (0.309)



-0.408 (0.408)



-0.172 (0.371)



0.000 (0.292)



0.010 (0.471)



0.329 (0.353)



ESTIMATE



Observations 13,754 18,324 21,825 14,207 23,438 25,836 22,361 25,584 Control Mean 6.660 0.0385 -0.123 -0.112 -0.127 -0.201 -0.124 1.672 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A6. City Violence VARIABLES



ESTIMATE



External Index Fierce violences Less violences [1] [2]



Internal Index Fierce violences Less violences [3] [4]



RD



-0.567 (0.351)



-0.182 (0.753)



0.038 (0.441)



-0.006 (0.585)



Observations Control Mean



1634 0.090



738 0.097



1635 -0.200



741 -0.144



RD-DD



-0.495 (0.350)



-0.693 (0.786)



0.047 (0.393)



-0.024 (13.080)



Observations 11232 12979 10365 12056 Control Mean 0.051 0.075 0.038 0.090 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Appendix Table A7. Dynamic Complementarity: Parents’ Education



ESTIMATE RD



Observations Control Means RD-DD



VARIABLES Locus of control - external Locus of control - internal Luck Family's Relations Family's Social Status Family's Wealth Hard Work Effort Education Intellect Literate Illiterate Literate Illiterate Literate Illiterate Literate Illiterate Literate Illiterate Literate Illiterate Literate Illiterate Literate Illiterate [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] -0.338 0.457 (0.499) (1.071) 1744 0.054



648 0.101



-0.411 -0.172 (0.520) (0.686)



-0.675* (0.387)



-0.082 (1.068)



-0.876 (0.564)



0.434 (0.885)



-0.779 (0.595)



0.107 (0.774)



1740 0.195



644 0.182



1731 0.112



646 0.004



1735 0.012



652 0.024



-0.685 (0.437)



-0.269 (0.936)



-1.153 (0.734)



0.302 (0.770)



-1.095 (0.707)



-0.289 (0.774)



0.535 0.566 0.185 -0.632 -0.615 0.104 -0.241 -0.879 (0.885) (0.583) (0.563) (0.796) (0.659) (0.844) (0.839) (0.831) 1747 -0.399



655 -0.240



1741 -0.111



645 -0.003



1746 -0.057



647 -0.152



1745 -0.268



653 -0.025



0.674 0.450 0.256 -0.567 -0.392 0.188 -0.429 -1.190* (0.858) (0.715) (0.701) (0.772) (0.599) (1.079) (1.050) (0.704)



Observations 12818 11117 10825 9551 10132 8848 12814 11134 12847 11253 11342 9874 12234 10604 12563 11007 Control Means 0.018 0.062 0.044 0.063 0.086 0.103 0.043 0.134 0.047 0.135 0.023 0.042 0.069 0.088 0.049 0.114 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Appendix Table A8. Dynamic Complementarity: Parental Absence



ESTIMATE RD



Observations Control Means RD-DD



VARIABLES Locus of control - external Locus of control - internal Luck Family's Relations Family's Social Status Family's Wealth Hard Work Effort Education Intellect Absence Present Absence Present Absence Present Absence Present Absence Present Absence Present Absence Present Absence Present [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] 1.089 -0.358 (2.363) (0.429) 303 -0.215



2072 0.112



0.251 -0.597 (2.252) (0.433)



-0.250 (1.564)



-0.575* (0.327)



-0.014 (1.103)



-0.571 (0.548)



301 0.085



2066 0.209



299 0.082



2061 0.085



-0.143 (1.717)



-0.688** (0.306)



-0.701 (1.750)



-0.695 (0.585)



2.112 -0.909* (2.224) (0.512)



1.636 0.438 3.916 -0.611 -0.638 -0.346 -0.543 -0.387 (2.419) (0.701) (4.694) (0.495) (3.269) (0.578) (2.261) (0.595)



302 -0.133



302 -0.306



2068 0.037



1.692 -1.215** (2.018) (0.567)



2083 -0.365



299 -0.203



2070 -0.066



301 -0.078



2075 -0.082



300 -0.294



2081 -0.195



1.603 0.467 4.167 -0.563 -0.702 -0.180 -1.399 -0.543 (2.353) (0.650) (6.471) (0.462) (2.029) (0.543) (3.059) (0.764)



Observations 3718 19886 3179 16927 2975 15758 3726 19897 3728 20048 3300 17632 3561 18971 3643 19616 Control Means 0.032 0.034 0.027 0.055 0.061 0.099 0.014 0.093 0.089 0.085 0.044 0.028 0.061 0.080 0.088 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Appendix Table A9. Dynamic Complementarity: Economic Conditions in Early Stages



ESTIMATE RD



Luck Poorer Richer [1] [2] 0.193 -0.192 (1.051) (0.372)



Observations 674 1718 Control Means 0.027 0.084 RD-DD



-0.450 -0.337 (1.346) (0.365)



VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth Hard Work Poorer Richer Poorer Richer Poorer Richer Poorer Richer [3] [4] [5] [6] [7] [8] [9] [10] -0.697 (1.075)



-0.484 (0.338)



1.205 (1.559)



-0.942** 0.431 -0.790* (0.425) (1.149) (0.469)



673 0.195



1711 0.190



668 0.022



1709 0.116



-0.935 (2.593)



-0.472 (0.353)



0.929 (1.412)



-1.124* (0.607)



676 0.015



1711 0.015



-0.084 -1.049** (2.202) (0.527)



Locus of control - internal Effort Education Poorer Richer Poorer Richer [11] [12] [13] [14]



Intellect Poorer Richer [15] [16]



0.620 0.597 -0.314 0.093 0.627 -0.707 0.113 -0.469 (1.860) (0.628) (1.475) (0.512) (1.420) (0.455) (1.695) (0.496) 682 -0.264



1720 -0.405



672 -0.126



1714 -0.065



675 -0.086



1718 -0.077



663 -0.134



1735 -0.242



0.587 0.666 -0.153 0.102 1.040 -0.683* -0.002 -0.838 (1.708) (0.534) (1.822) (0.449) (1.486) (0.411) (6.795) (0.610)



Observations 12000 11935 10083 10293 9314 9666 11968 11980 12129 11971 10562 10654 11445 11393 11466 12104 Control Means 0.013 0.062 0.000 0.108 0.075 0.113 0.084 0.079 0.123 0.043 0.042 0.020 0.053 0.103 0.089 0.064 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Table A10. Impact of Send-down on Labor Market Outcomes



ESTIMATE RD



Observations Control Mean RD-DD



Ln Wage Income Full Partial [1] [2] 1.002*** 0.957*** (0.384) (0.366) 878 7.491



877 7.491



1.914*** 1.896*** (0.651) (0.634)



Ln Yearly Earnings Full Partial [1] [2]



SIOPS Full Partial [3] [4]



Current Job Skill Measures Low-skilled Middle-skilled Full Partial Full Partial [5] [6] [7] [8]



High-skilled Full Partial [9] [10]



0.407 (0.510)



0.242 (0.453)



4.284 (4.710)



3.636 (4.478)



-0.461 (0.549)



-0.437 (0.540)



0.156 (0.404)



0.186 (0.401)



0.305 (0.391)



0.282 (0.371)



1,931 9.455



1,926 9.455



953 42.800



951 42.800



964 0.155



962 0.155



983 -0.429



981 -0.429



969 -0.069



967 -0.069



1.088* (0.632)



0.866 (0.601)



4.621 (6.628)



3.960 (6.323)



-0.607 (0.570)



-0.558 (0.570)



0.552 (0.476)



0.576 (0.465)



0.768 (0.477)



0.717 (0.465)



Observations 19,635 19,635 18,230 18,230 20,037 20,037 20,253 20,253 20,722 20,722 20,270 20,270 Control Mean 7.309 7.309 8.600 8.600 39.820 39.820 0.592 0.592 -0.866 -0.866 -0.620 -0.620 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Figures and Tables Figure E1a. The Effect of Bandwidth on the Estimated Impacts: Luck



Figure E1b. The Effect of Bandwidth on the Estimated Impacts: Family Relations



Figure E1c. The Effect of Bandwidth on the Estimated Impacts: Family’s Social Status



Figure E1d. The Effect of Bandwidth on the Estimated Impacts: Family’s Wealth



Figure E2a. The Effect of Bandwidth on the Estimated Impacts: Hard Work



Figure E2b. The Effect of Bandwidth on the Estimated Impacts: Effort



Figure E2c. The Effect of Bandwidth on the Estimated Impacts: Education



Figure E2d. The Effect of Bandwidth on the Estimated Impacts: Intellect



Note: Figures E1-E2 display the effect of bandwidth on the estimated impacts. Dots represent the RD and RD-DD coefficients for each bandwidth; Dashed lines indicate the 95% confidence interval. “bw” indicates the optimal bandwidths calculated using the method of Imbens and Kalyanaraman (2012).



Table E1. Smoothness of Predetermined Socioeconomic Characteristics VARIABLES Hukou Migrated at Age 3 at Ages 0-12 [4] [5] -0.000 -0.029 (0.022) (0.020)



GenderMale [1] -0.018 (0.036)



Birth Weight [2] 0.102 (0.090)



Ethnic Minority [3] -0.015 (0.014)



Observations Control Mean



2,421 0.498



766 2.993



2,418 0.038



2,400 0.938



RD-DD



-0.037 (0.035)



0.110 (0.106)



-0.013 (0.018)



-0.003 (0.027)



Observations Control Mean



24,146 0.491 Father's Education [9] -0.562 (0.404)



5,454 2.875 Mother's Education [10] -0.225 (0.279)



Observations Control Mean



1,750 5.120



1,930 3.301



1,988 27.030



2,061 23.420



2,353 0.092



2,386 0.133



2,380 0.042



2,402 0.066



RD-DD



-0.512 (0.459)



-0.096 (0.323)



-0.115 (0.590)



0.344 (0.416)



0.028 (0.024)



-0.010 (0.028)



-0.011 (0.018)



-0.028 (0.018)



ESTIMATE RD



RD



25,526 23,998 0.078 0.091 Age at First Birth Father Mother [11] [12] -0.658 0.324 (0.542) (0.304)



First Child [6] 0.045 (0.046)



No. of Siblings [7] -0.185 (0.173)



Family Background [8] -0.099 (0.075)



2,408 0.949



2,421 0.396



2,351 3.074



2,390 3.673



-0.025 (0.018)



0.040 (0.048)



-0.050 (0.208)



-0.010 (0.077)



23,739 24,112 0.988 0.374 Father's Absence by age 3 at ages 4-12 [13] [14] 0.026 -0.011 (0.024) (0.024)



19,985 17,493 3.453 3.686 Mother's Absence by age 3 at ages 4-12 [15] [16] -0.016 -0.033 (0.017) (0.022)



Observations 20,327 21,900 20,150 17,110 25,133 22,786 23,539 22,832 Control Mean 3.105 1.316 25.690 22.890 0.087 0.135 0.047 0.078 Notes: 1. Each cell presents the estimated discontinuity in the predetermined characteristics, including gender, birth weight, ethnicity, hukou at age of 3, migration history ages 0-12, whether s/he was the first child, number of siblings, family background during the Cultural Revolution, father's education, mother's education, parents' ages at first childbirth, and whether father/mother was absent when the child was 0-12 years old; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E2. Paremetric Estimation VARIABLES Luck [1]



Family's Relations [2]



Family's Social Status [3]



Family's Wealth [4]



Hard Work [5]



Effort [6]



Education [7]



Intellect [8]



RD



-0.393 (0.663)



-0.797 (0.495)



-0.675 (0.555)



-0.245 (0.598)



0.948 (0.872)



-0.312 (0.726)



-0.795 (0.859)



-0.724 (1.009)



Observations Control Mean



3,794 0.110



3,783 0.196



3,761 0.103



3,781 0.0354



3,799 -0.308



3,788 -0.0898



3,787 -0.106



3,793 -0.123



RD-DD



-0.814 (0.916)



-0.960 (0.661)



-0.712 (0.881)



-0.516 (0.656)



0.848 (1.292)



-0.725 (1.145)



-1.030 (0.969)



-1.369 (1.065)



ESTIMATE



Observations 24,563 24,563 24,563 24,563 24,563 24,563 24,563 24,563 Control Mean 0.150 0.126 0.175 0.184 0.0804 -0.00791 0.0789 0.136 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use second order polynomial fit based on 1930-1977 cohorts; 3. Standard errors in parentheses at clustered at cohort level: *** p


Online Appendix Table E3. Differential Effects at Two Cutoff Points



ESTIMATE



Luck [2]



VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth [3] [4] [5]



Hard Work [7]



Locus of control - internal Effort Education [8] [9]



Intellecct [10]



RD



-0.184 (0.423)



-0.511 (0.332)



-0.373 (0.435)



-0.303 (0.355)



0.727 (0.701)



0.030 (0.417)



-0.327 (0.472)



-0.079 (0.755)



Observations Control Mean



2,392 0.066



2,384 0.192



2,377 0.086



2,387 0.015



2,402 -0.360



2,386 -0.085



2,393 -0.080



2,398 -0.209



RD-DD



-0.573 (0.472)



-0.653* (0.353)



-0.694 (0.479)



-0.904* (0.490)



0.722 (0.586)



0.077 (0.480)



-0.295 (0.463)



-0.486 (0.802)



Observations 26,114 22,593 21,573 26,114 25,836 23,211 24,793 25,583 Control Mean 0.037 0.052 0.094 0.082 0.085 0.031 0.077 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E4. Send-down Duration as an Alternative Regressor of Interest VARIABLES



ESTIMATE



Luck [1]



Locus of control - external Family's Relations Family's Social Status [2] [3]



Family's Wealth [4]



Hard Work [5]



Locus of control - internal Effort Education [6] [7]



Intellect [8]



RD



-0.020 (0.081)



-0.113 (0.071)



-0.106 (0.083)



-0.107 (0.085)



0.119 (0.118)



-0.006 (0.083)



-0.085 (0.103)



-0.093 (0.123)



Observations Control Mean



2,380 0.0656



2,372 0.192



2,365 0.0861



2,376 0.0152



2,390 -0.360



2,374 -0.0846



2,382 -0.0798



2,386 -0.209



RD-DD



-0.088 (0.082)



-0.126* (0.068)



-0.147 (0.098)



-0.177* (0.106)



0.131 (0.140)



0.009 (0.107)



-0.050 (0.100)



-0.131 (0.171)



Observations 26,114 22,593 21,573 26,114 25,836 23,211 24,793 25,583 Control Mean 0.0366 0.0524 0.0937 0.0818 0.0848 0.0311 0.0770 0.0768 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down duration; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E5. Inclusion of Covariates Except for Birth Weight



ESTIMATE



Luck [1]



Family's Relations Family's Social Status Family's Wealth [2] [3] [4]



Hard Work [5]



Effort [6]



Education [7]



Intellect [8]



RD



-0.074 (0.405)



-0.620 (0.410)



-0.723 (0.506)



-0.754 (0.511)



0.503 (0.679)



0.031 (0.469)



-0.857 (0.618)



-0.682 (0.686)



Observations Control Mean



1,415 0.0656



1,406 0.192



1,405 0.0861



1,410 0.0152



1,417 -0.360



1,412 -0.0846



1,415 -0.0798



1,416 -0.209



RD-DD



-0.334 (0.534)



-0.633 (0.575)



-0.672 (0.559)



-1.012 (0.672)



0.411 (0.779)



0.088 (0.573)



-0.798 (0.813)



-0.920 (1.016)



Observations 26,114 22,593 21,573 26,114 25,836 23,211 24,793 25,583 Control Mean 0.0366 0.0524 0.0937 0.0818 0.0848 0.0311 0.0770 0.0768 Notes: 1. Predetermined controls including gender, ethnicity, hukou at age of 3, migration experience before age 12, whether s/he was the first child, number of siblings, family background during the Cultural Revolution, father's education, mother's education, parents' ages at first childbirth, and whether father/mother was absent when the child was 0-12 years old. Birth weight is not included because of many missing values; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E6. Inclusion of Covariates VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth [3] [4] [5]



Luck [2]



RD



-0.929 (0.722)



-0.304 (0.660)



-0.839 (0.739)



-1.385 (1.199)



-1.275 (1.043)



0.556 (0.678)



1.772 (1.389)



1.973* (1.069)



-1.181 (1.109)



-0.503 (0.999)



Observations Control Mean



505 -0.201



503 0.026



500 -0.075



502 -0.180



502 -0.142



505 -0.009



502 -0.231



504 -0.259



503 -0.111



501 0.040



RD-DD



-0.683 (0.988)



-0.440 (1.343)



-0.035 (1.432)



-0.978 (1.648)



-1.255 (1.559)



0.571 (1.739)



1.520 (1.768)



2.293 (63.672)



-1.138 (2.465)



-0.839 (1.973)



ESTIMATE



Internal [6]



Locus of control - internal Hard Work Effort Education [7] [8] [9]



External [1]



Intellect [10]



Observations 5,291 5,235 4,514 4,318 5,254 4,950 5,250 4,732 5,024 5,169 Control Mean 0.0406 -0.0327 0.0855 0.0913 0.0508 0.0598 0.0627 0.0399 0.115 0.0307 Notes: 1. Predetermined controls including gender, ethnicity, hukou at age of 3, migration experience before age 12, whether s/he was the first child, number of siblings, family background during the Cultural Revolution, father's education, mother's education, parents' ages at first childbirth, and whether father/mother was absent when the child was 0-12 years old. Birth weight is not included because of many missing values; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E7. Inclusion of Predicted Send-down VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth [3] [4] [5]



Luck [2]



RD



-0.768 (0.776)



0.006 (0.696)



-0.848 (0.822)



-1.170 (1.316)



-1.198 (1.163)



0.905 (0.827)



2.044 (1.618)



2.510* (1.289)



-0.899 (1.175)



-0.237 (1.145)



Observations Control Mean



505 0.090



503 0.066



500 0.192



502 0.086



502 0.015



505 -0.181



502 -0.360



504 -0.085



503 -0.080



501 -0.209



RD-DD



-0.772 (1.306)



-0.401 (1.724)



-0.214 (7.061)



-1.032 (2.196)



-1.435 (2.218)



1.021 (1.130)



2.125 (2.138)



3.037 (19.391)



-1.027 (3.187)



-0.525 (7.963)



ESTIMATE



Internal [6]



Locus of control - internal Hard Work Effort Education [7] [8] [9]



External [1]



Intellect [10]



Observations 24,467 23,935 20,376 18,980 23,948 22,661 24,100 21,216 22,838 23,570 Control Mean 0.065 0.037 0.052 0.094 0.082 0.066 0.085 0.031 0.077 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E8. Inclusion of Predicted Send-down (Except for Birth Weight) VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth [3] [4] [5]



Luck [2]



RD



-0.485* (0.282)



0.081 (0.443)



-0.618 (0.438)



-0.639 (0.514)



-0.678 (0.501)



-0.141 (0.473)



0.558 (0.715)



0.147 (0.471)



-0.773 (0.633)



-0.582 (0.716)



Observations Control Mean



1,419 0.090



1,415 0.066



1,406 0.192



1,405 0.086



1,410 0.015



1,423 -0.181



1,417 -0.360



1,412 -0.085



1,415 -0.080



1,416 -0.209



RD-DD



-0.675* (0.373)



-0.251 (0.559)



-0.618 (0.541)



-0.604 (0.570)



-0.988 (0.704)



-0.206 (0.591)



0.493 (0.778)



0.196 (0.573)



-0.823 (0.888)



-0.932 (1.119)



ESTIMATE



Internal [6]



Locus of control - internal Hard Work Effort Education [7] [8] [9]



External [1]



Intellect [10]



Observations 24,467 23,935 20,376 18,980 23,948 22,661 24,100 21,216 22,838 23,570 Control Mean 0.065 0.037 0.052 0.094 0.082 0.066 0.085 0.031 0.077 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E9. City Violence: LOC Components



ESTIMATE RD



Observations Control Means RD-DD



Luck Fierce Less [1] [2]



VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth Hard Work Fierce Less Fierce Less Fierce Less Fierce Less [3] [4] [5] [6] [7] [8] [9] [10]



-0.482 0.234 (0.526) (0.921)



-0.508 (0.478)



-0.572 (0.890)



-0.553 (0.586)



-0.104 (1.202)



-0.722 (0.678)



-0.042 (1.079)



1618 0.164



730 0.247



1616 0.091



725 0.081



1622 0.025



729 0.005



-0.330 (0.489)



-0.889 (2.554)



-0.625 (0.609)



-0.436 (1.014)



-0.838 (0.678)



-0.589 (0.762)



1622 0.079



734 0.051



-0.507 -0.369 (0.394) (0.946)



Locus of control - internal Effort Education Fierce Less Fierce Less [11] [12] [13] [14]



Intellect Fierce Less [15] [16]



0.999 -0.027 -0.108 0.223 -0.234 -0.638 -0.463 0.308 (0.635) (1.152) (0.561) (0.837) (0.556) (0.924) (0.616) (1.441) 1629 -0.433



737 -0.230



1617 -0.065



733 -0.110



1624 -0.119



733 -0.017



1628 -0.193



734 -0.223



1.051* -0.054 -0.117 0.347 0.048 -0.587 -0.723 0.047 (0.610) (1.010) (0.527) (1.633) (0.519) (15.662) (0.732) (1.223)



Observations 10980 12702 9455 10703 8868 9914 11014 12695 11090 12758 9727 11264 10492 12108 10836 12485 Control Means 0.008 0.062 0.067 0.041 0.096 0.090 0.059 0.097 0.046 0.116 0.010 0.049 0.043 0.106 0.067 0.086 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p


Online Appendix Table E10. Inclusion of City Violence Level VARIABLES Locus of control - external Family's Relations Family's Social Status Family's Wealth [3] [4] [5]



Luck [2]



RD



-0.462** (0.227)



-0.229 (0.371)



-0.539* (0.325)



-0.453 (0.402)



-0.555 (0.398)



-0.011 (0.385)



0.674 (0.541)



-0.030 (0.397)



-0.420 (0.484)



-0.297 (0.548)



Observations Control Mean



2,369 0.090



2,353 0.066



2,345 0.192



2,338 0.086



2,348 0.015



2,373 -0.181



2,363 -0.360



2,347 -0.085



2,354 -0.080



2,359 -0.209



RD-DD



-0.719*** (0.261)



-0.585 (0.410)



-0.634* (0.364)



-0.662 (0.505)



-0.915* (0.504)



-0.015 (0.343)



0.683 (0.533)



0.030 (0.482)



-0.249 (0.476)



-0.552 (0.748)



ESTIMATE



Internal [6]



Locus of control - internal Hard Work Effort Education [7] [8] [9]



External [1]



Intellect [10]



Observations 25,836 26,114 22,593 21,573 26,114 23,608 25,836 23,211 24,793 25,583 Control Mean 0.065 0.037 0.052 0.094 0.082 0.066 0.085 0.031 0.077 0.077 Notes: 1. Each cell presents the estimated discontinuity in the outcomes as a result of the Send-down Movement; 2. We use local linear regressions with optimal bandwidths calculated by the method of Imbens and Kalyanaram (2012); 3. Standard errors in parentheses are clustered at cohort level: *** p
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