
1 Appendix 1: STATA code used for data cleaning1

2
#STATA code used for data cleaning3

codebook v0244

gen region = v0245

codebook v0256

gen residence = v0257

codebook v1308

replace v130=1 if v130==999

gen religion=.10

replace religion = 1 if v130==711

replace religion = 1 if v130==9612

replace religion = 2 if v130==613

replace religion = 3 if v130==514

replace religion = 3 if v130==415

replace religion = 3 if v130==316

replace religion = 3 if v130==217

replace religion = 3 if v130==118

codebook v13119

replace v131=1 if v131==9920

gen ethnicity=.21

replace ethnicity=1 if v131==1322

replace ethnicity=1 if v131==9623

replace ethnicity=1 if v131==224

replace ethnicity=1 if v131==425

replace ethnicity=1 if v131==726

replace ethnicity=1 if v131==827

replace ethnicity=1 if v131==1028

replace ethnicity=1 if v131==1129

replace ethnicity=2 if v131==330

replace ethnicity=2 if v131==531

replace ethnicity=2 if v131==632

replace ethnicity=3 if v131==133

replace ethnicity=3 if v131==934

replace ethnicity=3 if v131==1235

codebook v19036

gen wealth=.37

replace wealth=1 if v190==138

replace wealth=1 if v190==239

replace wealth=2 if v190==340

replace wealth=3 if v190==441

replace wealth=3 if v190==542

gen current_age=v01243

gen marital_status=.44

replace marital_status=1 if v501==045

replace marital_status=2 if v501==146

replace marital_status=2 if v501==247

replace marital_status=3 if v501==348

replace marital_status=3 if v501==449

replace marital_status=3 if v501==550

gen schooling=v13351

gen fertility=v20152
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codebook v36453

gen modern_contraceptive=.54

replace modern_contraceptive=1 if v364==455

replace modern_contraceptive=1 if v364==356

replace modern_contraceptive=1 if v364==257

replace modern_contraceptive=2 if v364==158

codebook v71759

gen occupation=.60

replace occupation=1 if v717==061

replace occupation=2 if v717==362

replace occupation=2 if v717==463

replace occupation=2 if v717==664

replace occupation=2 if v717==965

replace occupation=2 if v717==866

replace occupation=3 if v717==167

replace occupation=3 if v717==268

replace occupation=3 if v717==769

replace occupation=3 if v717==570

gen age_at_1st_sex = v53171

replace age_at_1st_sex =rpoisson(16.59018) if age_at_1st_sex >=5072

replace age_at_1st_sex =rpoisson(16.59018) if age_at_1st_sex <=573

hist age_at_1st_sex74

gen schooling_grpd=.75

replace schooling_grpd=1 if schooling==076

replace schooling_grpd=2 if schooling==177

replace schooling_grpd=2 if schooling==278

replace schooling_grpd=2 if schooling==379

replace schooling_grpd=2 if schooling==480

replace schooling_grpd=2 if schooling==581

replace schooling_grpd=2 if schooling==682

replace schooling_grpd=2 if schooling==783

replace schooling_grpd=2 if schooling==884

replace schooling_grpd=3 if schooling > 885

gen fertility_grpd=.86

replace fertility_grpd=1 if fertility==087

replace fertility_grpd=2 if fertility==188

replace fertility_grpd=2 if fertility==289

replace fertility_grpd=2 if fertility==390

replace fertility_grpd=2 if fertility==491

replace fertility_grpd=3 if fertility>=592

gen region2=.93

replace region2=1 if region==294

replace region2=0 if region2==.95

gen region3=.96

replace region3=1 if region==397

replace region3=0 if region3==.98

gen residence2=.99

replace residence2=1 if residence==2100

replace residence2=0 if residence2==.101

gen ethnicity2=.102

replace ethnicity2=1 if ethnicity==2103

replace ethnicity2=0 if ethnicity2==.104
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gen ethnicity3=.105

replace ethnicity3=1 if ethnicity==3106

replace ethnicity3=0 if ethnicity3==.107

gen wealth2=.108

replace wealth2=1 if wealth==2109

replace wealth2=0 if wealth2==.110

gen wealth3=.111

replace wealth3=1 if wealth==3112

replace wealth3=0 if wealth3==.113

gen maritalstatus2=.114

replace maritalstatus2=1 if marital_status==2115

replace maritalstatus2=0 if maritalstatus2==.116

gen maritalstatus3=.117

replace maritalstatus3=1 if marital_status==3118

replace maritalstatus3=0 if maritalstatus3==.119

gen contraceptive2=.120

replace contraceptive2=1 if modern_contraceptive==2121

replace contraceptive2=0 if contraceptive2==.122

gen occupation2=.123

replace occupation2=1 if occupation==2124

replace occupation2=0 if occupation2==.125

gen occupation3=.126

replace occupation3=1 if occupation==3127

replace occupation3=0 if occupation3==.128

gen religion2=.129

replace religion2=1 if religion==2130

replace religion2=0 if religion2==.131

gen religion3=.132

replace religion3=1 if religion==3133

replace religion3=0 if religion3==.134135

2 Appendix 2: R code used for bivariate Poisson136

model fitting, outlier and correlation analyses137

138
#R code for bivariate Poisson model fitting, outlier and correlation139

↪→ analyses140

141

rm(list=ls())142

library(car)143

library(foreign)144

library(VGAMdata)145

library(ggplot2)146

library(reshape2)147

library(nnet)148

library(ggrepel)149

library(dplyr)150

library(data.table)151

library(readstata13)152

library(ggpubr)153

require(foreign)154

3



155

mydata = read.dta("C:/Users/User/Documents/rdata2015.dta",convert.156

↪→ factors=F)157

158

model1 <- vglm(cbind(schooling, fertility) ˜ religion2 +religion3 +159

↪→ region2 + region3+residence2+ethnicity2+ethnicity3+wealth2+160

↪→ wealth3+current_age+maritalstatus2+maritalstatus3+161

↪→ contraceptive2+occupation2+occupation3+age_at_1st_sex,162

↪→ poissonff, data = mydata)163

164

summary(model1)165

166

AIC = -2*-50279.06 + 2*34167

168

cor.test(mydata$schooling,mydata$fertility,method="spearman")169

170

mydata$theta_sch = exp(coef(model1)[1]+mydata$religion2*(coef(model1171

↪→ )[3]) +mydata$religion3*(coef(model1)[5]) +mydata$region2*(172

↪→ coef(model1)[7]) + mydata$region3*(coef(model1)[9])+mydata$173

↪→ residence2*(coef(model1)[11])+mydata$ethnicity2*(coef(model1)174

↪→ [13])+mydata$ethnicity3*(coef(model1)[15])+mydata$wealth2*(175

↪→ coef(model1)[17])+mydata$wealth3*(coef(model1)[19])+mydata$176

↪→ current_age*(coef(model1)[21])+mydata$maritalstatus2*(coef(177

↪→ model1)[23])+mydata$maritalstatus3*(coef(model1)[25])+mydata$178

↪→ contraceptive2*(coef(model1)[27])+mydata$occupation2*(coef(179

↪→ model1)[29])+mydata$occupation3*(coef(model1)[31])+mydata$age180

↪→ _at_1st_sex*(coef(model1)[33]))181

182

mydata$theta_tfr = exp(coef(model1)[2]+mydata$religion2*(coef(model1183

↪→ )[4]) +mydata$religion3*(coef(model1)[6]) +mydata$region2*(184

↪→ coef(model1)[8]) + mydata$region3*(coef(model1)[10])+mydata$185

↪→ residence2*(coef(model1)[12])+mydata$ethnicity2*(coef(model1)186

↪→ [14])+mydata$ethnicity3*(coef(model1)[16])+mydata$wealth2*(187

↪→ coef(model1)[18])+mydata$wealth3*(coef(model1)[20])+mydata$188

↪→ current_age*(coef(model1)[22])+mydata$maritalstatus2*(coef(189

↪→ model1)[24])+mydata$maritalstatus3*(coef(model1)[26])+mydata$190

↪→ contraceptive2*(coef(model1)[28])+mydata$occupation2*(coef(191

↪→ model1)[30])+mydata$occupation3*(coef(model1)[32])+mydata$age192

↪→ _at_1st_sex*(coef(model1)[34]))193

194

cor.test(mydata$theta_sch,mydata$theta_tfr,method="spearman")195

196

corr1 <- ggplot(mydata,aes(x=mydata$theta_sch,y=mydata$theta_tfr))+197

↪→ geom_point(pch=1)+stat_cor(method="spearman")+labs(x="198

↪→ estimated␣years␣of␣schooling",y="estimated␣number␣of␣children199

↪→ ␣born")+theme_test()200

201

ggsave(’test.tiff’, corr1, device = "tiff", units="in", width=6,202

↪→ height=4, pointsize=12,bg="white", dpi = 1200)203

204

mydata$r1 = mydata$schooling - mydata$theta_sch205

206
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mydata$r2 = mydata$fertility - mydata$theta_tfr207

208

mydata$sgn1=ifelse(mydata$r1 > 0,1,-1)209

210

mydata$sgn2=ifelse(mydata$r2 > 0,1,-1)211

212

mydata$d1=mydata$sgn1*sqrt(2*(mydata$schooling*log((mydata$schooling213

↪→ +0.000001)/mydata$theta_sch)-mydata$r1))214

215

mydata$d2=mydata$sgn2*sqrt(2*(mydata$fertility*log((mydata$fertility216

↪→ +0.000001)/mydata$theta_tfr)-mydata$r2))217

218

mydata$Di = (mydata$d1 + mydata$d2)/2219

220

mydata$id = 1:nrow(mydata)221

222

outlierII04 <- ggplot(mydata,aes(x=mydata$id,y=mydata$Di))+geom_223

↪→ point(pch=1)+labs(x="woman␣id",y="outlier␣estimates␣to␣224

↪→ bivariate␣Poisson␣model")+geom_text(aes(label = mydata$id),225

↪→ size = 2.8, vjust = 0.5)+ theme_test()+geom_hline(yintercept226

↪→ = c(-2.58,2.58),color=c(’red’,’red’))227

228

ggsave(’test.tiff’, outlierII04, device = "tiff", units="in", width=229

↪→ 6, height=4.5, pointsize=12,bg="white", dpi = 1200)230

231

write.table(mydata,file="newMWIR2004.csv",sep=",",row.names = F)232233
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