Supplementary Online Appendix

Figure A1   Stability of coefficient parameter.
Discontinuity is estimated based on the piecewise linear function of local polynomial orders 1, 2 and 3. Estimated discontinuity of years of education through the piecewise linear function of local polynomial regression with a 95 percent confidence interval. 
(a)                                             (b)
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Kenya Demographic and Health Survey (KDHS) 1989 
There were three types of questionnaires in the 1989 KDHS: household, men and women. A total of 7,150 women and girls aged 15 to 49 years were randomly selected from the household survey and interviewed. In the women’s dataset, to which all birth records were attached, there were 25,173 birth records with information about whether the child is alive or not, the childbirth year and month, the child’s sex, and the child’s health care and immunization records. We use the above information attached with household characteristics, the educational background of the women and their husband, and test whether those covariates have any apparent discontinuity in January 1982. Note that this survey was conducted from December 1988 to May 1989.

Table A1 Summary Statistics 
Selected variables of household characteristics and socioeconomic background information from 1989 KDHS are listed in Table A1. The table shows the summary statistics for children born from January 1978 to December 1987, before the termination of UPE in 1988. 
 [image: ]

Table A2　Continuity of observed variables between the two sides of the threshold in January 1982
[image: ]The parents’ educational background and socioeconomic variables of households whose children were born from January 1978 to December 1987 were surveyed in the 1989 KDHS and regressed on birth month of children, the indicator dummy (birth year is older than January 1982), and its cross term. Data restricted to children born from January 1978 to December 1987 in 1989 KDHS. Birth year of these children is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Standard errors are in parentheses. 







Table A2 continued
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Table A3 Number of children from a sample of women aged 36 to 46 years 
[image: ]
The effect of maternal education on the accumulated number of children from a sample of women aged 36 to 46 years.
From this data with a threshold in January 1973, we use complete birth histories up to age 37 years. Birth year is re-centered at the discontinuity (January 1973) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to women aged 36–46 at the time of the survey. Standard errors are in parentheses. 

Table A4 Child education investment: probability of never having attended in school (children)
[image: ]
Outcome variables are probability of never having attended school from the age of 6 to X years. The coefficients are the estimation results of the second stage from equation (2). Birth year of their mothers is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to children whose mothers aged 27–37 at the time of the survey. Standard errors are in parentheses. 

Table A5    Educational outcomes of children: years of education
[image: ]
Outcome variables are years of education from the age of 6 to 17 years. The coefficients are the estimation results of the second stage from equation (2). Birth year of their mothers is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to children whose mothers aged 27–37 at the time of the survey. Standard errors are in parentheses. 

Table A6 Child education investment: years of education (children)
[image: ] 
Outcome variables are years of education from the age of 6 to X years. Coefficients are the estimation results of the second stage from equation (2). Birth year of their mothers is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to children whose mothers aged 27–37 at the time of the survey. Standard errors are in parentheses. 






Table A7 Child education investment: probability of never having attended in school (children), sub-sample analysis
[image: ]
Outcome variables are the probability of never having attended in school by age group from 7–8 to 15–16 years. Coefficients are the estimation results of the second stage from equation (2). Birth year of their mothers is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to children whose mothers were aged 27–37 at the time of the survey. Standard errors are in parentheses.





[image: ]Table A8 Child education investment: years of education (children) sub-sample analysis
Outcome variables are length of education by age group from 7–8 to 15–16 years. The coefficients are the estimation results of the second stage from equation (2). Birth year of their mothers is re-centered at the discontinuity (January 1982) so that the coefficient on the discontinuity may be interpreted directly. Data restricted to children whose mothers aged 27–37 at the time of the survey. Standard errors are in parentheses.
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obs mean sd min max

Household characteristics

Number of household members

12,749 8.05 4.53 1 72

Urban residence

12,749 0.19 0.39 0 1

Women and partner's characteristics

Years of education (mother)

12,726 4.19 3.73 0 17

Current work (mother)

12,625 0.12 0.32 0 1

Worked before marriage (mother)

12,189 0.20 0.40 0 1

Literacy (mother)

12,718 1.97 0.89 1 3

Husband never worked

12,133 0.02 0.14 0 1

Husband's years of education

11,587 6.32 3.91 0 21

Non-agricultural earnings (self-employed)

7,174 0.21 0.40 0 1

Non-agricultural earnings (earns wage)

7,174 0.75 0.43 0 1

Non-agricultural earnings (no wage)

7,143 1.38 0.85 0 3

Household property

Electricity

12,742 0.09 0.29 0 1

Radio

12,746 0.58 0.49 0 1

TV

12,742 0.05 0.22 0 1

Refrigerator

12,741 0.03 0.17 0 1

Bicycle

12,739 0.29 0.45 0 1

Motorbike

12,730 0.01 0.12 0 1

Car

12,738 0.06 0.24 0 1

Tractor

12,684 0.01 0.11 0 1

Water and sanitation situation

Time to fetch water

10,187 32.38 35.32 1 360

Soap

12,729 0.92 0.27 0 1
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Number of

household

members

Urban

residence

Years of

education

(mother)

Current work

(mother)

Worked

before

marriage

(mother)

Literacy

(mother)

Husband

never worked

Husband's

years of

education

Non-

agricultural

earnings

(self-

employed)

Non-

agricultural

earnings

(earns wage)

Non-

agricultural

earnings (no

wage)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Year of birth ≥ January 0.145

―

0.0115

―

0.101 0.00205

―

0.00151 0.0141 0.000650

―

0.0578

―

0.0114 0.0126

―

0.0234

(0.160) (0.0139) (0.131) (0.0115) (0.0144) (0.0312) (0.00517) (0.144) (0.0192) (0.0205) (0.0405)

Birth month

―

0.00369 0.000603 0.0158

―

0.000118 0.000314

―

0.00354

―

5.94e-05 0.012

―

0.000287 0.000161

―

0.000616

(0.00304) (0.000263) (0.00248) (0.000217) (0.000276) (0.000591) (9.89e-05) (0.00276) (0.000362) (0.000386) (0.000763)

(Birth year  ≥Jan.1982)*birth month 0.000632

―

0.000456

―

0.00349 0.000128

―

9.45e-05 0.00171

―

1.99e-05

―

0.00166 0.000128 0.000220 0.000399

(0.00471) (0.000408) (0.00385) (0.000336) (0.000425) (0.000916) (0.000152) (0.00425) (0.000565) (0.000602) (0.00119)

Constant 8.006 0.187 4.152 0.118 0.198 1.999 0.0203 6.295 0.214 0.75 1.396

(0.104) (0.00900) (0.0850) (0.00743) (0.00940) (0.0202) (0.00336) (0.0938) (0.0124) (0.0132) (0.0261)

Number of observations 12,749 12,749 12,726 12,625 12,189 12,718 12,133 11,587 7,174 7,174 7,143

R-squared 0.002 0.002 0.020 0.000 0.001 0.013 0.000 0.011 0.000 0.000 0.000

Household characteristics Women and partner's characteristics
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Electricity Radio TV Refridgerator Bicycle Motorbike Car Tractor

Time to fetch

water Soap

Year of birth ≥ January 0.00380 0.00402

ー

0.00192 0.00329 0.00582 0.00180

ー

0.00732 0.000607

ー

0.706 0.00719

(0.0102) (0.0175) (0.00769) (0.00611) (0.0160) (0.00420) (0.00858) (0.00397) (1.396) (0.00964)

Birth month 0.000245 0.000481

ー

9.28e-05

ー

9.37e-05 4.36e-05

ー

0.000108

ー

0.000180

ー

2.79e-05

ー

0.0372 0.000219

(0.000193) (0.000332) (0.000146) (0.000116) (0.000304) (7.96e-05) (0.000163) (7.54e-05) (0.0265) (0.000183)

(Birth year  ≥Jan.1982)*birth month

―

0.000286

―

0.000260 0.000307 0.000253 0.000314 0.000247 0.000253 6.83e-05 0.0551 8.33e-05

(0.000299) (0.000514) (0.000226) (0.000179) (0.000471) (0.000123) (0.000252) (0.000117) (0.0410) (0.000283)

Constant 0.0847 0.57 0.0548 0.0328 0.288 0.017 0.0697 0.0134 33.53 0.917

(0.00661) (0.0114) (0.00499) (0.00396) (0.0104) (0.00272) (0.00557) (0.00258) (0.909) (0.00625)

Number of observations 12,742 12,746 12,742 12,741 12,739 12,730 12,738 12,684 10,187 12,729

R-squared 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

Household Property

Water and sanitation
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at age 22 at age 23 at age 24 at age 25 at age 26 at age 27 at age 28 at age 29

Years of education ―0.146** ―0.161** ―0.190** ―0.206** ―0.200** ―0.273*** ―0.201** ―0.269***

(0.0697) (0.0750) (0.0805) (0.0849) (0.0882) (0.0970) (0.0936) (0.101)

Birth month ―0.00124 ―0.000801

―

7.53e-05 0.000302 0.000130 0.000650 0.000138 2.93e-05

(0.000959) (0.00103) (0.00111) (0.00117) (0.00121) (0.00133) (0.00129) (0.00138)

Cross term 0.00111 0.00125 0.000216 ―0.000220 ―0.000318 ―0.000647 ―0.000452 0.000217

(0.00178) (0.00191) (0.00205) (0.00216) (0.00225) (0.00247) (0.00238) (0.00256)

Constant 2.372*** 2.749*** 3.240*** 3.628*** 3.853*** 4.637*** 4.381*** 5.105***

(0.488) (0.526) (0.564) (0.595) (0.618) (0.680) (0.655) (0.704)

Number of observations 6,287 6,287 6,287 6,287 6,287 6,287 6,287 6,287

First stage effect on education

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

(0.217) (0.217) (0.217) (0.217) (0.217) (0.217) (0.217) (0.217)

at age 30 at age 31 at age 32 at age 33 at age 34 at age 35 at age 36 at age 37

Years of education ―0.262** ―0.324*** ―0.341*** ―0.388*** ―0.433*** ―0.425*** ―0.433*** ―0.444***

(0.102) (0.110) (0.114) (0.121) (0.128) (0.129) (0.132) (0.135)

Birth month 0.000406 0.000585 0.000608 0.00131 0.00123 0.00115 0.000642 0.000527

(0.00140) (0.00151) (0.00156) (0.00166) (0.00176) (0.00178) (0.00182) (0.00186)

Cross term ―0.000804 ―0.000194 ―0.000291 ―0.00194 ―0.00219 ―0.00278 ―0.00281 ―0.00318

(0.00260) (0.00279) (0.00289) (0.00307) (0.00325) (0.00329) (0.00337) (0.00344)

Constant 5.299*** 5.955*** 6.290*** 6.852*** 7.362*** 7.482*** 7.695*** 7.896***

(0.716) (0.768) (0.796) (0.845) (0.895) (0.905) (0.927) (0.945)

Number of observations 6,287 6,287 6,287 6,287 6,287 6,287 6,287 6,287

First stage effect on education

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

－

0.862***

(0.217) (0.217) (0.217) (0.217) (0.217) (0.217) (0.217) (0.217)

Number of children

Number of children 
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VARIABLES Age

≤

 17 Age

≤

16 Age

≤

15 Age

≤

14 Ag

≤

13 Age

≤

12 Age

≤

11 Age

≤

10 Age

≤

9 Age

≤

8 Age

≤

7

Years of education -0.0370*** -0.0369*** -0.0357*** -0.0389*** -0.0415*** -0.0468*** -0.0561*** -0.0620*** -0.0696*** -0.0731*** -0.0639***

(0.00972) (0.00947) (0.00953) (0.00942) (0.00973) (0.0101) (0.0118) (0.0122) (0.0156) (0.0188) (0.0203)

Birth month -0.000726***-0.000589*** -0.000422** -0.000311* -0.000141 -1.07e-05 0.000122 0.000277 0.000302 0.000517 0.000882

(0.000171) (0.000175) (0.000181) (0.000188) (0.000202) (0.000223) (0.000259) (0.000304) (0.000356) (0.000437) (0.000545)

(Birth year  

≥

Jan.1982)*birth month 0.000358 0.000139 -9.72e-05 -0.000256 -0.000472 -0.000658 -0.000925* -0.00113** -0.00122* -0.00162** -0.00217**

(0.000362) (0.000367) (0.000379) (0.000387) (0.000408) (0.000442) (0.000504) (0.000570) (0.000651) (0.000787) (0.000960)

Age of children -0.0649*** -0.0693*** -0.0754*** -0.0834*** -0.0966*** -0.112*** -0.136*** -0.164*** -0.198*** -0.243*** -0.269***

(0.000963) (0.00100) (0.00107) (0.00117) (0.00136) (0.00162) (0.00216) (0.00282) (0.00446) (0.00707) (0.0145)

Sex of children 0.0116** 0.0122** 0.0140** 0.0154*** 0.0183*** 0.0186*** 0.0251*** 0.0295*** 0.0325*** 0.0390*** 0.0563***

(0.00535) (0.00540) (0.00546) (0.00565) (0.00598) (0.00640) (0.00717) (0.00803) (0.00966) (0.0120) (0.0150)

Constant 1.082*** 1.122*** 1.170*** 1.259*** 1.384*** 1.544*** 1.780*** 2.022*** 2.308*** 2.629*** 2.738***

(0.0669) (0.0649) (0.0653) (0.0642) (0.0663) (0.0683) (0.0774) (0.0843) (0.0988) (0.136) (0.149)

Number of observations 17,146 16,755 16,231 15,495 14,376 13,139 11,513 9,990 8,043 6,153 4,157

First stage effect on education -1.158*** -1.204*** -1.215*** -1.274*** -1.304*** -1.350*** -1.313*** -1.428*** -1.352*** -1.361*** -1.542***

(0.132) (0.134) (0.136) (0.140) (0.147) (0.155) (0.168) (0.183) (0.207) (0.241) (0.292)

*** p<0.01, ** p<0.05, * p<0.1

Never attended
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Male Female 5th last 4th last 3rd last 2nd last the last

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Years of education 0.285*** 0.290*** 0.291*** 0.237*** 0.338*** 0.271** 0.298*** 0.271*** 0.262** 0.280**

(0.0390) (0.0451) (0.0454) (0.0686) (0.0605) (0.113) (0.0903) (0.0764) (0.113) (0.130)

Birth month -0.000935 -0.00119 5.78e-05 -0.000882 0.000489 0.00208 -0.00239 0.000631 0.000869 0.000976

(0.000690) (0.000767) (0.000693) (0.000961) (0.00102) (0.00254) (0.00165) (0.00126) (0.00138) (0.00206)

Cross term 0.00164 0.00166 0.00220 0.00287 0.00206 -0.00468 0.00433 0.00112 0.000795 0.00137

(0.00145) (0.00153) (0.00173) (0.00234) (0.00254) (0.00600) (0.00374) (0.00293) (0.00298) (0.00328)

Sex of children -0.172*** -0.167*** -0.164*** -0.180** -0.171*** -0.203*** -0.178*** -0.229***

(0.0215) (0.0220) (0.0221) (0.0787) (0.0542) (0.0394) (0.0357) (0.0696)

Constant 6.039*** 5.823*** 5.934*** 6.031*** 5.736*** 6.325*** 6.538*** 6.994*** 8.301*** 6.844***

(0.245) (0.463) (0.436) (0.645) (0.585) (0.506) (0.454) (0.494) (1.224) (0.901)

Observations 17,156 17,156 17,156 8,620 8,536 1,745 3,170 4,607 4,500 1,927

Child age fixed effect Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Sibling size fixed effect No No Yes Yes Yes Yes Yes Yes Yes Yes

Birth order fixed effect No Yes Yes Yes Yes

First stage effect on education -1.163*** -1.006*** -0.996*** -0.897*** -1.092*** -1.404*** -1.195*** -1.032*** -0.666*** -0.882**

(0.132) (0.123) (0.119) (0.168) (0.168) (0.376) (0.283) (0.233) (0.226) (0.346)

Dependent Variable :  Years of Education

Gender sub-sample Birth Order sub-sample
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VARIABLES Age

≤

 17 Age

≤

16 Age

≤

15 Age

≤

14 Ag

≤

13 Age

≤

12 Age

≤

11 Age

≤

10 Age

≤

9 Age

≤

8 Age

≤

7

Years of education 0.290*** 0.276*** 0.272*** 0.262*** 0.233*** 0.206*** 0.176*** 0.170*** 0.131*** 0.0561** 0.0291

(0.0396) (0.0375) (0.0368) (0.0349) (0.0333) (0.0315) (0.0321) (0.0302) (0.0310) (0.0279) (0.0229)

Birth month -0.00127* -0.00132* -0.00132* -0.00114 -0.00120* -0.00118* -0.000952 -0.00146* -0.00151** -0.00112* -0.000435

(0.000697) (0.000693) (0.000698) (0.000697) (0.000692) (0.000695) (0.000705) (0.000753) (0.000707) (0.000651) (0.000613)

(Birth year  

≥

Jan.1982)*birth month 0.00187 0.00178 0.00174 0.00147 0.00139 0.00137 0.00102 0.00237* 0.00242* 0.00196* 0.000841

(0.00147) (0.00145) (0.00146) (0.00143) (0.00139) (0.00138) (0.00137) (0.00141) (0.00129) (0.00117) (0.00108)

Age of children 0.716*** 0.713*** 0.711*** 0.703*** 0.694*** 0.678*** 0.656*** 0.611*** 0.553*** 0.471*** 0.351***

(0.00393) (0.00397) (0.00413) (0.00434) (0.00464) (0.00506) (0.00590) (0.00698) (0.00888) (0.0105) (0.0163)

Sex of children -0.172*** -0.170*** -0.161*** -0.163*** -0.161*** -0.149*** -0.157*** -0.141*** -0.116*** -0.106*** -0.0677***

(0.0218) (0.0214) (0.0211) (0.0209) (0.0204) (0.0199) (0.0196) (0.0199) (0.0192) (0.0179) (0.0169)

Constant -6.256*** -6.150*** -6.110*** -5.974*** -5.723*** -5.433*** -5.075*** -4.743*** -4.102*** -3.101*** -2.177***

(0.273) (0.257) (0.252) (0.238) (0.227) (0.213) (0.211) (0.208) (0.196) (0.203) (0.168)

Number of observations 17,156 16,763 16,238 15,502 14,381 13,143 11,514 9,991 8,044 6,153 4,157

First stage effect on education -1.149*** -1.195*** -1.206*** -1.267*** -1.297*** -1.345*** -1.307*** -1.425*** -1.339*** -1.352*** -1.529***

(0.132) (0.134) (0.136) (0.140) (0.147) (0.155) (0.168) (0.183) (0.207) (0.241) (0.292)

*** p<0.01, ** p<0.05, * p<0.1

Years of education
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VARIABLES Age 15-16 Age 14-15 Age 13-14 Age 12-13 Age 11-12 Age 10-11 Age 9-10 Age 8-9 Age 7-8

Years of education 0.103 0.0147 -0.00887 -0.00456 0.00916 -0.0194 -0.0482*** -0.0803*** -0.0635***

(0.199) (0.0429) (0.0180) (0.0114) (0.0142) (0.0136) (0.0134) (0.0251) (0.0231)

Birth month 4.32e-05 -0.000284 -0.000192 -0.000269 -0.000111 -0.000324 -0.000276 -0.000304 3.26e-05

(0.00113) (0.000291) (0.000255) (0.000224) (0.000240) (0.000273) (0.000364) (0.000466) (0.000489)

(Birth year  ≥Jan.1982)*birth month 0.00613 0.00205 0.000683 0.000933* 0.00114** 0.000862 0.000215 -0.000186 -0.000612

(0.00886) (0.00209) (0.000699) (0.000516) (0.000556) (0.000660) (0.000730) (0.000900) (0.000871)

Sex of children 0.0358 -0.0330*** -0.0130* -0.00797 -0.00149 0.00511 0.00470 0.0116 0.0365**

(0.0959) (0.0108) (0.00784) (0.00725) (0.00779) (0.00789) (0.00966) (0.0129) (0.0155)

Constant -0.630 -0.0537 0.0930 0.0604 -0.0286 0.169* 0.393*** 0.683*** 0.729***

(1.268) (0.271) (0.112) (0.0730) (0.0940) (0.0910) (0.0901) (0.165) (0.150)

Observations 1,260 1,855 2,356 2,863 3,149 3,470 3,837 3,886 4,007

First stage effect on education -0.292 -0.475 -0.892*** -1.279*** -1.107*** -1.200*** -1.500*** -1.119*** -1.341***

(0.471) (0.375) (0.336) (0.307) (0.292) (0.284) (0.281) (0.295) (0.296)

Dependent Variable: Never attended
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VARIABLES Age 15-16 Age 14-15 Age 13-14 Age 12-13 Age 11-12 Age 10-11 Age 9-10 Age 8-9 Age 7-8

Years of education 0.619 0.910 0.587*** 0.408*** 0.328*** 0.247*** 0.311*** 0.310*** 0.0700

(0.974) (0.630) (0.200) (0.102) (0.0989) (0.0788) (0.0632) (0.0825) (0.0433)

Birth month -0.000359 0.000329 0.00270 0.000341 0.00151 -1.35e-05 -0.00210 -0.00261* -0.00117

(0.00547) (0.00425) (0.00283) (0.00199) (0.00167) (0.00158) (0.00172) (0.00153) (0.000916)

(Birth year  ≥Jan.1982)*birth month 0.0111 0.0195 0.000601 -0.00109 -0.00401 -0.00195 0.00323 0.00443 0.00182

(0.0434) (0.0305) (0.00777) (0.00458) (0.00385) (0.00383) (0.00345) (0.00295) (0.00163)

Sex of children -0.113 -0.251 -0.279*** -0.160** -0.152*** -0.291*** -0.230*** -0.203*** -0.140***

(0.467) (0.157) (0.0872) (0.0643) (0.0539) (0.0458) (0.0456) (0.0422) (0.0290)

Constant 2.865 0.320 1.749 1.980*** 1.802*** 1.535*** 0.268 -0.509 0.347

(6.194) (3.982) (1.247) (0.649) (0.653) (0.528) (0.426) (0.541) (0.281)

Observations 1,261 1,857 2,359 2,867 3,152 3,470 3,838 3,887 4,007

First stage effect on education -0.338 -0.501 -0.913*** -1.291*** -1.117*** -1.191*** -1.496*** -1.135*** -1.352***

(0.470) (0.375) (0.335) (0.306) (0.292) (0.284) (0.281) (0.295) (0.296)

Dependent Variable: Years of education
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