Appendices
Table S1 Sample summary statistics for key variables
	Variable
	Definition
	Obs
	Mean
	S.D.
	Min
	Max

	Explained variables
	
	
	
	
	
	

	[bookmark: _Hlk131513289]Physical health
	
	
	
	
	
	

	Self-reported health
	1=Poor-5=Excellent
	1,014
	3.944
	0.917
	1
	5

	Newborn weight
	[bookmark: _Hlk131514060]Catty
	2,206
	6.436
	1.146
	2.100
	20

	HAZ (height-for-age z score) a
	Score
	2,100
	-0.550
	1.740
	-5.923
	5.984

	Mental health
	
	
	
	
	
	

	CES-D
	Score
	1,014
	9.707
	6.176
	2
	42

	Depressive symptoms b
	1=Yes; 0=No
	1,014
	0.156
	0.363
	0
	1

	Depression b 
	1=Yes; 0=No
	1,014
	0.020
	0.139
	0
	1

	Cognitive abilities
	
	
	
	
	
	

	Word test
	Score
	909
	23.240
	6.570
	0
	34

	Math test 
	Score
	909
	11.340
	4.147
	0
	23

	Noncognitive abilities
	
	
	
	
	
	

	Internalizing problem behavior
	Score
	1,004
	19.050
	5.160
	8
	40

	Externalizing problem behavior
	Score
	1,003
	12.860
	4.060
	6
	30

	Explanatory variables
	
	
	
	
	
	

	Early left-behind event of parents
	1=Yes; 0=No
	2,206
	0.167
	0.373
	0
	1

	Early left-behind event of father
	1=Yes; 0=No
	2,206
	0.091
	0.287
	0
	1

	Early left-behind event of mother
	1=Yes; 0=No
	2,206
	0.097
	0.295
	0
	1

	Early left-behind event at 0-3
	1=Yes; 0=No
	2,206
	0.083
	0.277
	0
	1

	Early left-behind event at 4-12
	1=Yes; 0=No
	2,206
	0.150
	0.358
	0
	1

	Early left-behind event at 0-12
	1=Yes; 0=No
	2,206
	0.065
	0.247
	0
	1

	Years of left-behind event: [0.5,1)
	1=Yes; 0=No
	2,206
	0.057
	0.232
	0
	1

	Years of left-behind event: [1,2)
	1=Yes; 0=No
	2,206
	0.054
	0.227
	0
	1

	Years of left-behind event: [2,3)
	1=Yes; 0=No
	2,206
	0.025
	0.157
	0
	1

	Years of left-behind event: [3,+∞)
	1=Yes; 0=No
	2,206
	0.075
	0.263
	0
	1

	Instrumental variable
	
	
	
	
	
	

	Community-level of left-behind event c
	1=Yes; 0=No
	2,178
	0.167
	0.158
	0
	1

	Mechanism variables
	
	
	
	
	
	

	Household earnings
	RMB
	2,206
	80314
	101992
	2000
	2043750

	Household consumption
	RMB
	2,205
	71306
	64283
	2000
	643200

	Education consumption
	RMB
	2,206
	2861
	4167
	0
	60000

	Housework (weekdays)
	Hours
	2,206
	1.488
	1.127
	0
	10

	Family caregiving (weekdays)
	Hours
	2,206
	1.887
	1.718
	0
	10.50

	Housework (weekends)
	Hours
	2,206
	1.679
	1.137
	0
	10

	Family caregiving (weekends)
	Hours
	2,206
	2.173
	1.860
	0
	10.50

	left-behind children by both parents
	1=Yes; 0=No
	2,206
	0.100
	0.300
	0
	1

	left-behind children by father
	1=Yes; 0=No
	2,206
	0.191
	0.393
	0
	1

	left-behind children by mother
	1=Yes; 0=No
	2,206
	0.148
	0.355
	0
	1

	Parental care for children’s education
	1=Disagree-5=Agree
	1,877
	3.542
	0.810
	1
	5

	Parent-child interaction
	1=Disagree-5=Agree
	1,799
	3.694
	0.803
	1
	5


Source: China Family Panel Studies (2010 and 2018). Note: a HAZ was measured using: , where  is the height (cm) of child  in group . Group  is defned by gender and age, with age measured in months by the date of the interview.  and  are the mean and standard deviation of the height (cm) of the reference group  of children of same gender and age according to World Health Organization (WHO) child growth standards. After deleting outliers outside the range of [-6, 6], the remaining sample size is 2100; b The depressive symptoms / depression group is categorized using CES-D scores (depressive symptoms= CES-D between 16 and 27; depression= CES-D of 28 or higher); c The instrumental variables are the community-level of parents’ early left-behind event, where a community refers to the village in which the respondent lives.


Table S2 Center for Epidemiologic Studies Depression Scale (20-item) 
	Item
	During the past week:
	Scores a

	
	
	A
	B
	C
	D

	1
	I was bothered by things that usually don’t bother me. 
	0
	1
	2
	3

	2
	I did not feel like eating; my appetite was poor.
	0
	1
	2
	3

	3
	I felt that I couldn’t shake off the blues even with help from my family or friends.
	0
	1
	2
	3

	4
	I felt I was just as good as other people.
	3
	2
	1
	0

	5
	I had trouble keeping my mind on what I was doing.
	0
	1
	2
	3

	6
	I felt depressed.
	0
	1
	2
	3

	7
	I felt that everything I did was an effort.
	0
	1
	2
	3

	8
	I felt hopeful about the future.
	3
	2
	1
	0

	9
	I thought my life had been a failure.
	0
	1
	2
	3

	10
	I felt fearful.
	0
	1
	2
	3

	11
	My sleep was restless.
	0
	1
	2
	3

	12
	I was happy.
	3
	2
	1
	0

	13
	I talked less than usual.
	0
	1
	2
	3

	14
	I felt lonely.
	0
	1
	2
	3

	15
	People were unfriendly.
	0
	1
	2
	3

	16
	I enjoyed life.
	3
	2
	1
	0

	17
	I had crying spells.
	0
	1
	2
	3

	18
	I felt sad.
	0
	1
	2
	3

	19
	I felt that people disliked me.
	0
	1
	2
	3

	20
	I could not get going.
	0
	1
	2
	3


Source: China Family Panel Studies (2018)
Note: a A means “Rarely or none of the time (less than 1 day)”; B means “Some or a little of the time (1-2 days)”; C means “Occasionally or a moderate amount of time (3-4 days)”; D means “Most or all of the time (5-7 days)”. b The score is the sum of the 20 questions. Possible range is 0-60. 



Table S3 Items of problem behavior in the 2018 CFPS
	Item
	Type of 
problem behavior
	Specific
	Questions in 2018 CFPS 
(Attitudes: 1 = disagree to 5 = agree)

	1
	Internalizing 
problem 
behavior
	Angry
	I feel angry when I have trouble learning.

	2
	
	Exams
	I worry about taking tests.

	3
	
	Loneliness
	I often feel lonely.

	4
	
	Sadness
	I feel sad a lot of the time.

	5
	
	Performance
	I worry about doing well in school.

	6
	
	Worry about homework
	I worry about finishing my homework.

	7
	
	Playmates
	I worry about having someone to play with at school.

	8
	
	Shame
	I feel ashamed when I make mistakes at school.

	9
	Externalizing 
problem 
behavior
	Quarrel
	I often argue with other kids.

	10
	
	Attention
	It is hard for me to pay attention.

	11
	
	Distraction
	I get distracted easily.

	12
	
	Homework
	It is hard for me to finish my school work.

	13
	
	Bigmouth
	I get in trouble for talking and disturbing others.

	14
	
	Fight
	I get in trouble for fighting with other kids.


Source: China Family Panel Studies (2018)



Table S4 Sample descriptive statistics for control variables
	Variable
	Definition
	Mean
	S.D.
	Min
	Max

	Gender
	1=Male; 0=Female
	0.544
	0.498
	0
	1

	Age
	years
	9.597
	3.772
	0
	16

	Han ethnicity
	1=Yes; 0=No
	0.837
	0.370
	0
	1

	Education
	years
	3.677
	3.022
	0
	11

	Residency
	1=Urban; 0=Rural
	0.323
	0.468
	0
	1

	Family size
	Numbers
	5.458
	1.997
	2
	21

	Education of father
	years
	7.749
	3.465
	0
	16

	Education of mother
	years
	6.761
	3.823
	0
	16

	Political identity of father
	1=Party; 0=Others
	0.043
	0.203
	0
	1

	Political identity of mother
	1=Party; 0=Others
	0.006
	0.077
	0
	1

	Eastern China
	1=Yes; 0=No
	0.350
	0.477
	0
	1

	Central China
	1=Yes; 0=No
	0.304
	0.460
	0
	1

	Western China
	1=Yes; 0=No
	0.346
	0.476
	0
	1

	Observations
	2,206
	
	
	
	


Source: China Family Panel Studies (2010 and 2018).


Table S5 Proportion of the most immediate impact of the IV () that retains the second stage significant
	Panel A Explained variables: Health consequences

	Variables
	Physical health
	Mental health

	
	Self-reported health
	Newborn weight
	HAZ
	CES-D
	Depressive 
symptoms
	Depression

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

	Reduced form effect of IV
	0.036
	-0.148***
	0.589
	5.057*
	0.704***
	5.054***

	
	(0.380)
	(0.038)
	(0.364)
	(2.586)
	(0.173)
	(0.789)

	
	0.026
	-0.058
	0.274
	1.308
	0.402
	2.597

	Percentage ()
	-
	39.14%
	-
	25.86%
	57.09%
	51.38%

	Control variables d
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Observations
	1,002
	2,178
	2,073
	1,002
	1,002
	1,002

	Panel B Explained variables: Cognitive and noncognitive abilities

	Variables
	Cognitive abilities
	Noncognitive abilities

	
	Word test
	Math test
	Internalizing problem behavior
	Externalizing problem behavior

	
	(7)
	(8)
	(9)
	(10)

	Reduced form effect of IV
	4.396
	2.116
	4.918**
	1.380***

	
	(2.705)
	(2.100)
	(2.172)
	(0.023)

	
	4.002
	1.504
	1.081
	0.194

	Percentage ()
	-
	-
	21.98%
	14.03%

	Control variables d
	Yes
	Yes
	Yes
	Yes

	Observations
	906
	906
	992
	991


Source: China Family Panel Studies (2010 and 2018). Note: a Statistical significance is indicated by ***/**/* denoting the 1%, 5%, and 10% levels, respectively; b Robust standard errors are presented within parentheses; c The reduced form effect of IV on the explained variable is evaluated by the coming formula: .  indicates the most immediate impact of the IV on the explained variable that keeps the second stage significant at the 10% level. d Control variables involve gender, age, ethnicity, education in years, residency, family size, education of father in years, education of mother in years, political identity of father, and political identity of mother.


Table S6 Robustness to unobserved factors of human capital
	Panel A Explained variables: Health consequences

	Variables
	Physical health
	Mental health

	
	Newborn weight
	HAZ
	CES-D

	
	(1)
	(2)
	(3)

	Parental early left-behind event
	-0.048***
	-0.066**
	-0.004

	
	(0.003)
	(0.013)
	(0.524)

	Bounds: [] c
	[-0.057, -0.048]
	[-0.066, -0.048]
	-

	 required for =0 d
	5.141
	3.737
	-

	R-squared
	0.088
	0.141
	0.023

	Rmax
	0.115
	0.184
	-

	Control variables e
	Yes
	Yes
	Yes

	Regional fixed effect
	Yes
	Yes
	Yes

	Observations
	2,206
	2,100
	1,014

	Panel B Explained variables: Cognitive and noncognitive abilities

	Variables
	Cognitive abilities
	Noncognitive abilities

	
	Word test
	Math test
	Internalizing 
problem behavior
	Externalizing 
problem behavior

	
	(4)
	(5)
	(6)
	(7)

	Parental early left-behind event
	-0.053**
	0.121
	0.427***
	0.363***

	
	(0.008)
	(0.247)
	(0.001)
	(0.002)

	Bounds: [] c
	[-0.053, -0.033]
	-
	[0.427, 0.476]
	[0.363, 0.393]

	 required for =0 d
	2.554
	-
	8.040
	11.667

	R-squared
	0.437
	0.500
	0.027
	0.057

	Rmax
	0.568
	-
	0.036
	0.074

	Control variables e
	Yes
	Yes
	Yes
	Yes

	Regional fixed effect
	Yes
	Yes
	Yes
	Yes

	Observations
	909
	909
	1,004
	1,003


Source: China Family Panel Studies (2010 and 2018). Note: a Statistical significance is indicated by ***/**/* denoting the 1%, 5%, and 10% levels, respectively; b Robust standard errors are presented within parentheses; c The bounds results in square brackets. The bounds method supposes Rmax=1.3(R-squared), where R-squared is from the baseline regressions using observables. The top constraint  is evaluated on the basis that the ratio of choice on unobservables to choice on observables is 0 (i.e., =0). The bottom constraint  is measured when =1, in other words, the ratio of choice on unobservables is same as choice on observables (=1). d The evaluated  required for =0 suggests that relative to choice on observables, there should be  times the amount of choice on unobservables for the evaluated connection between parental early left-behind event and children’s human capital outcomes to be insignificant. e Control variables involve gender, age, ethnicity, education in years, residency, family size, education of father in years, education of mother in years, political identity of father, and political identity of mother.

