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1 Introduction
1.1 Summary

This project aims to provide experimental evidence on the intergenerational returns to
health, training, and cash grant interventions. The persistence of poor health and poverty
across generations in low-income countries is an area of policy concern. It is plausible
that particular interventions not only improve the outcomes of program recipients
directly, but also benefit their children through indirect effects relating to nutrition, health
status, caregiving, and parental investments. Intergenerational benefits would have major
implications for the cost-effectiveness of the programs we consider in this project, as well
as for the appropriate design of public policies that aim to reduce persistent social
inequalities.

In order to study this question, we combine a series of randomized interventions
(childhood deworming, vocational training for adolescents and young adults, and cash
grants for young adults) and an existing (and continuing) longitudinal dataset containing
information on program participants with a new dataset containing information on the
children of participants.

In a longitudinal effort known as the Kenya Life Panel Survey (KLPS), information has
been collected in up to four rounds of data collection on individuals who participated in a
randomized primary school deworming intervention (1998-2003) and a randomized merit
scholarship program for girls (2000-2001). A subset of these individuals also participated
in a later randomized vocational training and cash grant intervention (2009-2014). The
current round of data collection, KLPS Round 4 (KLPS-4), which we focus on in this
analysis, follows the subset of KLPS individuals who previously participated in either the
deworming or the vocational training and cash grant programs, and the corresponding
control groups.”

Previous results indicate that primary school deworming led to health, schooling, and
labor market gains in young adulthood, even 10 years after the launch of the program
(Baird et al., 2016). Although existing work does not find much evidence of substantial
labor market gains due to vocational training (Hicks ef al., 2015¢), findings do suggest
substantial self-employment profit gains, at least in the short run, due to unconditional
cash grants (Hicks et al, 2015b). These sizeable direct impacts on parents provide a
potential channel for the intergenerational impacts on their children that we will study in
the current project, although it is possible that gains for parents in unmeasured
dimensions might also influence child outcomes.

The KLPS-4 data collection round creates a new dataset (which we refer to as KLPS-
Kids) for a sample of children of the original health, training, and grant program
participants, which can be linked with the KLPS longitudinal dataset. Using new survey
instruments and locally adapted cognitive and non-cognitive development assessments

? Individuals who participated in the merit scholarship program but did not participate in the vocational
training and cash grants programs were not surveyed during the KLPS-4 survey round.



designed for children aged 3—5 and 6-8, we are currently collecting data on health and
developmental outcomes for up to two biological children (one per age group) for each
KLPS-4 respondent as well as educational, home environment, and health investments
made by the KLPS adults.*

Despite the intellectual and policy importance of intergenerational returns to human
capital and financial interventions, few studies have been able to rigorously examine this
issue, especially in low-income countries due to the lack of longitudinal, multi-
generational data availability. In particular, the literature on links between the health,
nutrition and education of adults and their children in low-income countries is sparse, due
to the paucity of datasets that track both adults and their children in these areas.
Furthermore, few studies can exploit experimental variation in health status to overcome
well-known methodological concerns regarding and individual’s decision to invest in
her/his own health.’

1.2 Experimental design

The randomized interventions we study took place in rural western Kenya between 1998
and 2014. The deworming intervention, known as the Primary School Deworming
Program (PSDP), took place between 1998 and 2003. During this intervention, each of
the 75 schools located in Busia, an agrarian district of western Kenya, was assigned to
one of three groups. These groups were phased into deworming treatment in different
years of the program, providing a cluster-randomized, stepped-wedge research design.
Group 1 schools started receiving deworming treatment in 1998, Group 2 in 1999, and
Group 3 in 2001. In 2001, half of the schools in Group 1 and Group 2 required cost-
sharing contributions from parents, which substantially reduced take-up, and in 2002-
2003, free deworming was provided to all schools. For more details on the PSDP and
experimental design, see Miguel and Kremer (2004) and Miguel et al. (2014). In the
present analysis, early program beneficiaries (Group 1 and Group 2 parents) will
constitute the deworming treatment group, while Group 3 will constitute the control
group, following the approach in Baird ef al. (2016). Note that individuals in Group 1 and
2 schools were assigned 2.41 more years of deworming on average than Group 3
individuals. We will consider children of these individuals as being “treated” if at least
one parent was attending a Group 1 or Group 2 school at the time of the program launch
in early 1998; thus this is an intention to treat (ITT) approach.

* Early versions of the survey instruments and the child assessments were administered to a small subset of
respondents in 2015. They were further piloted, tested, and edited in 2018 to comprise the final version to
be used in the current data collection. For additional information about the assessments conducted in 2015,
please refer to Fernald, Hicks, Kariger and Miguel (2015).

> One study that combines an experimental design with long-run panel data measuring child health and
nutrition and intergenerational outcomes is the famous Institute for Nutrition in Central America and
Panama (INCAP) project in Guatemala (Martorell et al., 1995). In randomly selected treatment villages,
children (and expectant mothers) received a high energy, high protein drink, while children in the control
villages received a low energy, no protein drink. In follow-up studies conducted decades after the end of
the intervention, researchers found evidence of improved health, education and labor market outcomes
among the direct beneficiaries and improved nutrition for their children (Behrman et al., 2009). The INCAP
study is based on a sample size of four villages (Haas et al., 1995), and the follow-up surveys experienced
considerable sample attrition (Donegan et al., 2010).



The vocational training and cash grant program we study, which took place during 2009-
2014, included 2,163 adolescents and young adults ranging from roughly 17 to 28 years
of age who applied for vocational education tuition vouchers. Approximately 70% of
these individuals were participants of PSDP, and the others were participants in the Girls’
Scholarship Program (GSP), a separate randomized education intervention that took
place in a neighboring area.® A randomly selected half of all training program applicants
were awarded a vocational training voucher worth approximately 35,000 Kenyan
shillings (about US $460), an amount sufficient to fully (or almost fully) cover the tuition
costs for most public or private vocational education programs in Kenya. Voucher
winners attended courses during 2009-2011. In 2013 and 2014, a random half of voucher
winners and voucher non-winners were given an unconditional cash grant worth Ksh
20,000 (about US $230 at the time). In the present analysis, we consider voucher winners
as “treated” with respect to the vocational training program if they were randomly
selected to receive a voucher, and the cash grant winners as “treated” with respect to the
cash grant program if they were selected to receive a grant.” The timeline below
summarizes the relevant interventions.

1998-2003:
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1.3 Data

The Kenya Life Panel Survey (KLPS) is a longitudinal dataset that contains educational,
health, nutritional, demographic, labor market, and other information for nearly 10,000
Kenyan adults, spanning from their time in primary school up through early adulthood.
The KLPS sample comprises individuals who participated in one of two previous
randomized NGO programs: one which provided deworming medication to primary
school students during 1998-2003 (known as the Primary School Deworming Program,
or PSDP; Miguel and Kremer, 2004) and one which provided merit scholarships to upper
primary school girls in 2001 and 2002 (known as the Girls’ Scholarship Program, or
GSP; Kremer, Miguel, and Thornton, 2009). An approximately 20% subset of these
individuals also participated in the vocational training and cash grants programs during
2009-2014 (Hicks et al., 2015b).

% We do not provide more details on this program here, as it is not analyzed separately in the proposed
study. For more details on this program, see Kremer, Miguel, and Thorton (2009).

7 For more details on the vocational training voucher program, see Hicks et al. (2015c); for more details on
the cash grant program, see Hicks et al., (2015a). As described in these references, there were two variants
of the vocational education voucher, but both are considered treatment here for simplicity.
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The fourth round of the KLPS (KLPS-4), focuses on the subsets of the KLLPS sample who
participated in the PSDP or the vocational training and cash grants intervention. KLPS-4
data collection consists of two separate activities, both of which are currently ongoing.
The E+ Module survey data collection gathers detailed economic information on KLPS
(adult) respondents. This activity includes KLPS adults only, and the analysis of that data
has been pre-specified separately (Baird et al., 2017). The second data collection activity
includes administration of the I Module, PC Module, and a series of child assessments in
order to collect information on a wide variety of outcomes for KLPS (adult) respondents
as well as a subset of their children. As a result, an unusual feature of the KLPS-4 data
collection round is that we will be able to link a rich variety of information collected for
KLPS adults across several rounds of the KLPS to cognitive and non-cognitive outcomes
of their children. For both the E+ Module and the I Module/PC Module/child assessment
activities, data is collected in two representative waves.®

The I Module survey collects information on a wide range of outcomes, including KLPS
adult respondents’ risk and time preferences, marriage, migration, education, fertility
histories, mental health outcomes, and time use patterns, among a variety of other
measures. The primary purpose of that module is to study the longer term impacts of the
PSDP and vocational training and cash grants programs on now-adult beneficiaries, and a
separate pre-analysis plan is being written for that purpose. In addition, and more relevant
for the current pre-analysis plan, the I Module survey identifies biological children of
KLPS adult respondents (whom we refer to as KLPS parents), and determines whether or
not these children are eligible for inclusion in the KLPS-Kids sample.

Children are considered eligible for the KLPS-Kids sample if they are 2.5-8.5 years old
as of the date of launch of the survey wave. For example, Wave 1 was launched in
September 2018, and children who were 2.5-8.5 years old as of September 2018 are
included in the wave 1 eligibility sample. We define two age groups: pre-school aged
children (aged 3 years to 5 years 11 months old, or 36-71 months old) and school-aged
children (aged 6 years to 8 years 11 months old, or 72-107 months old). Up to one
eligible child per age group is selected per KLPS parent for inclusion in the KLPS-Kids
sample. Age group distinctions are made in part to align with the transition from pre-
school and kindergarten to primary school between ages 5 and 7, and in part to align with
the appropriate ages corresponding to our battery of assessments. In cases in which the
adult has more than two children within an age group, children to be interviewed are
randomly chosen by the survey software (SurveyCTO).

¥ At the time of registering this pre-analysis plan, data collection for Wave 2 of the E+ Module is ongoing.
For the I Module/PC Module/child assessment data collection, Wave 1 launched in September 2018 and is
expected to run through the end of 2019; Wave 2 is expected to launch in 2020 and extend into 2021. The
two wave design allows us to make minor changes to the survey instruments and assessments half way
through surveying, to improve data quality and explore additional questions. In the event that such changes
are made for Wave 2 of KLPS-4 data collection, we will update this pre-analysis plan accordingly. Note
that this pre-analysis plan focuses on outcomes collected using the PC Module/child assessments — a
separate pre-analysis plan is currently in progress for the I Module (Baird et al., 2019), and a separate pre-
analysis plan has already been written and registered for the analysis using outcomes from the E+ Module
(Baird et al., 2017).



We refer to children who are included in the sample based on the above eligibility criteria
and sampling methodology as sampled children. These sampled children are later
contacted for participation in the KLPS-Kids data collection activity. This data collection
activity consists of (1) administering age-appropriate assessments to each child to
measure cognitive and non-cognitive abilities and (2) administering a Primary Caregiver
Module (PC Module) to the child’s primary caregiver.

While eligibility is determined based on the age of the child at the start of the appropriate
survey wave, which set of age-appropriate assessments is administered is determined
based on the age of the child on the day of the assessment. In cases where the child has
not yet “aged in to” or has recently “aged out of” the eligible age range, we administer
the age-appropriate assessments for the closest eligible age.’

While we make every effort at the time of sampling and during the assessments (using
health cards and birth certificate record) to accurately determine each child’s exact birth
date and age, discrepancies may naturally arise. In cases where it is determined at the
time of assessment that a child was earlier mistakenly classified as eligible and sampled,
we will aim to replace that child in the sample with a child who is actually eligible. For
example, if a KLPS parent has two children in the older age group (6-8 years), one of
whom is randomly selected, then later it is determined that the sampled child was in fact
9 years old at the start of the wave (and hence ineligible), we will replace the mistakenly
eligible child with the truly eligible child.

As previously mentioned, KLPS-4 data collection is currently ongoing. At the time of
finalizing and registering this plan, 1,050 children have been sampled, 586 PC Modules
have been completed, and 574 children’s assessments have been completed (as of
February 11, 2019). We anticipate a full sample of roughly 7,000 children, though the
exact number will depend both on our tracking rate and the number of children that fall
within the target age range. We note that we plan on using a two-stage tracking
methodology to increase our effective tracking rate.'”

9 For example, if a child is determined to be eligible and sampled at age 2 years, 8 months, then contacted
for assessment when age 2 years, 11 months, we administer the assessments intended for 3 year olds and
consider this child a 3 year old in the analysis. Similarly, if a child is determined to be eligible and sampled
when age 8 years 6 months, then contacted for assessment when age 9 years, 2 months, we administer the
assessments intended for 8 year olds and consider this child as an 8 year old in the analysis. We will follow
this procedure in the analysis, provided these cases are relatively infrequent, and provided that this
procedure does not lead to large differences compared to dropping these observations or considering as
separate age groups (one for children younger than 3 years, one for children older than 8 years 11 months).
When children “cross-over” from the younger to the older age group, we will administer the age-
appropriate assessment as per the child’s age on the date of the assessment. For example, if a child is
determined to be eligible and sampled when 5 years, 6 months old and contacted for assessment when 6
years, 3 months old, we will administer the set of assessments intended for 6 year olds instead of those
intended for 5 year olds.

' For more information on the two-stage tracking procedure we employ in the main KLPS study, see
Baird, Hamory, and Miguel (2008) and Baird et al (2016). Our approach is related to that used in the U.S.
Moving to Opportunity evaluation project (Kling, Liebman and Katz, 2007; Orr et al., 2003).



1.4 Analysis Sample

In the analysis we pre-specify here, we consider two different samples of KLPS
parents/kids to distinguish the intergenerational impacts of the deworming treatment
intervention from that of the vocational training and cash grant programs. In particular,
once data collection is finalized, we expect that the I Module sample of parents will
include over 7,000 individuals, approximately 5,500 of whom participated in the PSDP,
and around 2,000 of whom participated in the vocational training and cash grant
interventions. We refer to the “deworming sample” as the subset of children whose
parents participated in the PSDP, but were not randomly selected into the treatment group
of the vocational training or cash grant interventions (so PSDP individuals who were not
involved in the training/grant program, as well as PSDP individuals who were part of the
training/grant program control group). Because the voucher/grant winners and non-
winners were randomly selected, the analysis will adjust the survey weights for
individuals in the non-winner comparison group in order to maintain initial (baseline
PSDP) population representativeness. We refer to the “vocational training and cash grants
sample” as the group of children whose parents were part of the vocational training
intervention (and thus also participants in the earlier PSDP and GSP programs).

1.5 Analysis and data examined to date

At the time of registering this pre-analysis plan, we have collected information on a
subset of the Wave 1 sample using a tablet-based survey instrument. At the start of data
collection, we registered a data management memo on the AEA registry to outline who
would have access to the KLPS-4 Kids data collected prior to the registration of this pre-
analysis plan. The data management memo specifies that all KLPS-4 Kids data collected
prior to the registration of this plan has been compiled, organized, and stored only by
those team members who are not involved in writing of this pre-analysis plan. Those
team members who have been involved in writing this pre-analysis plan have only seen
summary statistics and tracking rates for the purposes of ensuring data quality. They have
not examined the data nor performed any data analysis before registering this plan. No
team members have performed any estimates of treatment effects. Access to the KLPS-4
Kids data will be provided to research team members involved in writing the pre-analysis
plan only after the pre-analysis plan is filed on the AEA RCT Registry. Since the pre-
analysis plan for the I Module is still in the drafting process at the time of registering this
KLPS-Kids pre-analysis plan, we will only access data from the Kids Assessments and
PC Module; we will not link data across the Kids Assessments, PC Module, and I
Module until the I Module pre-analysis plan is filed on the AEA RCT Registry.

1.6 Roadmap

The remainder of this document lays out our main regression specifications and causal
interpretation of impacts at the population level; planned methods of multiple hypothesis
correction when interpreting individual outcome and sub-index measures; heterogeneity
analysis; exploratory analysis into the channels through which the health, training and
cash grants interventions may operate; the outcomes and hypotheses we intend to test



regarding child outcomes and early life investments in children; and the conceptual basis
upon which we create mean effects indices.

We discuss regression specifications and the interpretation of estimated coefficients as
causal at the population level. If deworming, training and cash grants affect fertility, this
differential fertility somewhat changes the interpretation of the results compared to a
standard analysis with a pre-defined analysis population. In particular, we will focus on
estimates of average differences among the next generation of children born to our
program beneficiaries, which we consider the relevant effect for understanding
intergenerational impacts at the population level.

In the final section, we group main outcomes in two broad categories: Primary Child
Outcomes and Child Investment Outcomes. Primary Child Outcomes include (1)
Language and Cognitive Abilities, (2) Behavior & Socio-Emotional Development, (3)
Subjective Health, and (4) Height. Child Investment Outcomes include (5) Early Life
Health Investments, (6) Home Environment, (7) Schooling Enrollment and Educational
Investments, and (8) Child Discipline Strategies. We also include a description of
additional outcomes which will be included in the resulting study, or its appendix.

This document captures our current thinking about analysis with this data, but we
anticipate carrying out some additional analyses beyond those included in this plan. As
such, this plan is not meant to be an exhaustive set of all analyses we will carry out, but
rather a core set of initial estimates that will hopefully inspire further and exploratory
analyses.

2 Analysis
2.1 Regression Specifications
2.1.1 Deworming sample

The main focus of analysis in this pre-analysis plan is the intergenerational impact of the
deworming intervention. We will focus on intention-to-treat (ITT) estimates, for at least
two reasons. First, in the three interventions we study, compliance rates are quite high,
leading ITT and treatment effect on the treated (TOT) estimates to be similar. Second,
with regard to the deworming intervention in particular, previous research has shown that
untreated individuals within treatment communities experienced gains, complicating
estimation of treatment effects on the treated within schools (Miguel and Kremer, 2004).

The main specification for the deworming sample is:
Vie = @+ BiTEPP + BoT50T + Ly 0 + &5 (1)

in which T;3PPtakes value 1 if child i has a parent who attended school & in PSDP group
1 or 2 in 1998, and thus B;is the main coefficient of interest. T5°°" is an indicator that

takes value one if the parent of child i was assigned to the cost-sharing treatment group,
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which had a much lower take-up of the deworming treatment in 2001''. Outcomes are
discussed at length below.

The vector of controls L;; is included to increase precision of estimated effects, and to
account for variables that were used to stratify either the original PSDP randomization, or
in the sampling for the KLPS sample (Bruhn and Mckenzie 2009). This vector comprises
an indicator for gender of interviewer; months elapsed since the start of the survey wave;
a wave 2 indicator; the total density of primary school children in a 6 km radius around
the parents’ PSDP school in 1998; an indicator for inclusion in the vocational education /
cash grant sample; an indicator for KLPS parent gender; indicator for parent grade in
1998; indicator for geographic zone of parent’s school in 1998; population of parent’s
school in 1998; and average 1996 test score of parent’s PSDP school.'? For the subset of
outcome variables that are not already normalized by child age and gender (as described
below), we will also include controls for child gender and age (in either three or six
month bins, consistent with our approach outlined below).

For analyses using the PSDP sample, we include survey weights that take into account
the sampling for the KLPS and the two-stage tracking strategy of KLPS-Kids data
collection, corrected for individuals in the non-winner comparison group of the vocation
training and cash grant interventions, in order to maintain initial (baseline PSDP)
population representativeness. For analyses using the vocational training and cash grants
sample, we will follow a similar approach but will not include weights needed to
maintain initial (baseline PSDP) population representativeness. We will report robust
standard errors clustered at the 1998 school level. We will also report treatment effect
estimates from specification without the additional covariates L;; as a robustness check.
Finally, in addition to estimating equation (1) for all children, we will break down the
intergenerational impacts of the deworming treatment for younger (3-5 years) and older
children (6-8 years).

The main hypothesis test will be a two-sided t-test on the null-hypothesis that f; = 0.
For this main hypothesis test we will also present p-values that adjust for multiple
hypothesis testing; we present the details of such adjustment in section 3.1. We will also
conduct an additional F-test regarding the joint significance of 5; and f5,, which tests the
null hypothesis that the set of two deworming treatment interventions (free treatment and
cost-sharing) jointly had zero intergenerational impacts.

2.1.2 Vocational training and cash grants sample

The vocational training and cash grants sample consists of individuals who previously
participated in either the PSDP or the GSP, and applied to participate in the vocational

"'Please refer to Baird et al (2016) for more details on the cost-sharing intervention and the reduction in
take-up with the deworming drugs.

"2 The vocational training intervention also included a randomly assigned information intervention, and we
will include an indicator for the treatment group of this intervention as well (see Hicks et al., 2015c, for
more information). There were no meaningful impacts of this information intervention on vocational
education attainment patterns so we do not expect it to have substantial impacts in this analysis.



training voucher program. For this sample, we will estimate the following specification:
Yo = @ + V1Tl PP + TS + Ly + &g (2)

in which T7°¢EP takes value one if the child’s parent was selected to receive a vocational
training voucher in 2009, T5*" takes value one if the child’s parent was selected to
receive a cash grant in 2013-2014, and y; and y, are the coefficients of interest that
capture the intergenerational impact of the vocational training voucher and cash grant
treatments, respectively. The remaining terms of equation (2) are analogous to the
variables included in equation (1), but additionally include an indicator for participation
in the PSDP (as opposed to the GSP) as well as a PSDP treatment assignment indicator
and a GSP treatment assignment indicator."” We also take into account the two-stage
tracking strategy of KLPS-Kids data collection. We will report robust standard errors

clustered at the 1998 school level. We will estimate equation (2) for the full age range of
children, as well broken out by younger (3-5 years) and older children (6-8 years).

We may additionally choose to compare the size of treatment effects across the various
interventions of interest. In the event that we choose to do so, we will pool the data,
utilizing both the PSDP sample and the vocational training and cash grants sample, and
run a single specification including indicators for each of the treatments and the vector of
controls L;;, and then perform an F-test for equality of the key treatment coefficients.

2.2 Heterogeneity

In additional analyses beyond the main regression specification above, we will estimate
heterogeneous treatment effects using interaction terms between each treatment indicator
and variables of particular theoretical and conceptual interest, including:

* Gender of parent

* Gender of child

* Age of parent

* Age of child

* Parent’s 1996 PSDP school’s average test score

2.3 Externalities

Although externalities are not the primary focus of the analysis, we will present
additional specifications that explore potential externalities (spillovers) for the
deworming parents. Exposure to spillovers is captured by the treatment saturation
proportion within 6 kilometers. Estimates that do not account for treatment spillovers,
such as those presented in equation (1), will be lower bounds on true overall deworming

'3 Again, we cannot identify the causal impacts of the PSDP and GSP interventions in this analysis (using
the vocational training and cash grants sample), since earlier PSDP or GSP treatment may have affected
individual selection into applying for a vocational training voucher, but we include the treatment
assignment indicators for completeness.
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impacts (Miguel and Kremer 2004, Baird et al 2016).

One issue with employing local deworming treatment rates as an explanatory variable is
that it is a function of the local treatment decisions of households in the relevant local
area, leading to possible endogeneity concerns if, for instance, take-up is higher in areas
where people have unobservably better labor market prospects. To address these concerns
we construct the local saturation measure as a function of the local coverage rate of
treatment school pupils within 6 km of school j, which is exogenously determined by the
experimental design, times the average take-up rate of deworming drugs when treatment
was free in the entire sample, O, i.e., P, = R, Q. This implies that variation in the local
saturation variable is driven entirely by the experimental design, with the average take-up
rate serving as a useful “rescaling” to allow for a more meaningful interpretation of the
magnitude of the estimated effects. Including this term in the PSDP sample specification
results in the following regression:

Yie = a + LTR°7 + LT +yPe + Liy6 + ey (3)

The remaining terms in this equation, including the controls specified in L}, 0 are defined
as above.

2.4 Going beyond mean effects

Estimation of distributions of outcomes are of interest in this type of study as an
additional piece of exploratory data analysis. We will non-parametrically estimate the
distributions of outcomes separately for the treatment and control groups, for each of the
three interventions, using kernel estimation techniques and will present these results for
the main outcome indices. If we find suggestive graphical evidence of differences in the
distributions, we will also report quantile regression results to better characterize the
magnitude and statistical significance of these differential effects across the distribution.

2.5 Mechanisms

We will explore channels and mechanisms that might explain the estimated average
treatment effects for the three interventions. For instance, gains in parent income might
help explain increased investments in child health or learning resources at home. Given
the large range of possible estimated effects that might be observed across the three
interventions, it is difficult to fully characterize the appropriate subsequent tests to
establish mechanisms, and we do not attempt to fully describe these in this document.
Thus by its very nature, the results on mechanisms and channels will be more exploratory
and tentative than the main program effect estimates that we have pre-specified in this
document.

Among other possibilities, we might explore mediation analysis or Oaxaca-Blinder
decompositions. We may use a counterfactual approach to mediation analyses (paramed
command in Stata) (Emsley and Liu, 2013). In these models, which are widely used in
psychology, nutrition, and public health (although less so in economics, see Angrist and
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Pischke, 2008), the independent variable would be randomized assignment, the
dependent variable would be a child development outcome, and the mediators would be
family-level or household-level variables that could be on the causal pathway between
deworming (or vocational training or cash grants) of parents and future improved
outcomes in children.

2.6 Differential Attrition at the Parent Level

The interpretation of differences between the treatment and control groups as causal
effects is jeopardized if there is differential attrition across these groups. Though it is
impossible (by the very nature of attrition) to fully determine if attrition behavior is
correlated with outcomes of interest, the existence of balanced characteristics along a
large number of observable dimensions would provide some suggestive evidence that the
propensity to attrite is not strongly related to outcomes of interest.

We will estimate average baseline differences in terms of baseline parent covariates using
standard two-sample t-tests between those found and not found during the KLPS-Kids
tracking activity. These covariates include:

* Parent assignment to deworming treatment (groups 1 and 2) and control (group
3), directly and interacted with parent gender

* Parent assignment to vocational training voucher treatment and control, directly
and interacted with parent gender

* Parent assignment to cash grant receipt and control, directly and interacted with
parent gender

* Parent gender

* Age of parent in September 2018

* 1996 PSDP school’s average test score

* Indicator for whether parent’s 1998 primary school is located in Budalangi
division

* Population of parent’s 1998 primary school

* Total number of treatment participants who studied at primary schools within 6
km of parent’s 1998 primary school

* Total primary school students within 6 km of parent’s 1998 primary school

* Parent 1998 test scores'*

If we observe differential rates of attrition across the treatment and control groups, we
will also report the Lee bounds on the main results. Lee bounds trim the sample such that
the share of observed individuals is equal for both groups, with all trimming of the
sample being done either from above (the right tail of the outcome distribution) or from
below (the left tail), to generate upper and lower bounds, respectively. See Lee (2009) for
a further explanation.

14 This test score was collected in 1998 and was part of the first-year follow-up of the deworming program.
No impacts of deworming were detected. This data exists for only a (non-random) subset of parents. For
more information on this test score, see Miguel and Kremer (2004).
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2.7 Differential Fertility

Deworming, vocational training, and cash grants may affect the fertility of KLPS study
participants and thus censor outcomes of some children (i.e., those who are never born, or
not yet born during our study period, due to intervention treatment status). Differential
fertility is related to but distinct from differential attrition. Differential attrition is the
result of a missing data problem that changes the analysis population across treatment
arms and should be minimized whenever possible. Differential fertility may also affect
average differences across treatment and control groups by changing the analysis
population, but in this case there is no missing data problem: the population of the next
generation of children may simply differ in size and composition across treatment groups.
Since we are interested in the average characteristics of these resulting populations, it is
appropriate to focus on average differences between the children of treatment versus
control group parents. That is, it may be impossible to “hold fertility constant” if parent
fertility and family size are channels through which outcomes are being influenced.

We intend to investigate differential fertility directly. In particular, we will investigate
whether there are differences in the propensity to have a child, the total number of
children, and the number of KLPS-Kids sample-eligible children (based on their age)
across treatment groups for the three interventions. This will be a main piece of pre-
specified analysis in the KLPS-4 I module pre-analysis plan (which is currently in
progress).

We note that we did not detect a statistically significant relationship between fertility and
deworming treatment in analysis of the KLPS Round 2 data. However, the deworming
treatment sample did have a statistically significant effect on miscarriages (as noted in
Baird et al., 2016), and thus differential fertility is a legitimate issue to consider. We will
check for differential fertility patterns among parents who received the vocational
training voucher or the cash grant interventions as part of the analysis.

2.8 Population Causal Impacts and Interpretation of Results

In a standard randomized controlled trial, the average treatment effect refers to the mean
difference in outcomes in the treatment and control groups. This is interpreted as the
average difference between the treatment and control groups’ potential outcomes in a
fixed population defined at baseline. In this study, we also focus on population average
treatment effects, but we are unable to interpret the mean difference as the average
counterfactual (i.e., treatment versus control potential outcomes) among a predetermined
group of children. Due to the possibility of differential fertility, the distribution of
potential outcomes in the treatment arms may differ. The average difference between the
children of treatment and control group parents is still a well-defined statistical quantity
and is meaningful given our interest in understanding average outcomes for the offspring
of the original program beneficiaries. This is what we call “treatment effects” throughout
this document.

Of course, to the extent that there are only minor differences in observed fertility patterns
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(e.g., numbers of children, timing, characteristics of parents versus non-parents, etc.)
across treatment groups, there is less reason to believe that the average difference across
treatment and control children captures something that is meaningfully different from the
standard interpretation in terms of potential outcomes.

3 Outcomes and Hypotheses

In this section we outline the primary and secondary outcomes of interest for which we
will explore intergenerational impacts of the interventions including the deworming and
vocational training and cash grants programs. Outcomes will be collected via two
instruments, (1) a set of child assessments, and (2) the Primary Caregiver Module survey
(PC Module), which is administered to the adult identified by the KLPS adult respondent
as a primary caregiver of the child."

Table 1 summarizes the primary outcomes of interest, Table 2 describes in detail the
construction of the primary outcomes of interest, and Table 3 describes additional
outcomes of interest. We refer to specific test items or survey questions by the name of
the survey and the section and question number. For instance “PC 3.3” refers to Primary
Caregiver Module, Section 3, question 3.

Table 1 details the primary outcomes of interest, and Table 2 summarizes how these
primary outcomes are constructed for cases where the outcome is a scale or index. The
outcomes are nested within two broad categories of outcomes, Primary Child Outcomes,
and Child Investment Outcomes. Included in Primary Child Outcomes are four families
of outcomes: (1) Language and Cognitive Abilities (drawing on Language, Math &
Spatial Abilities, and Executive Function Sub-Indices), (2) Behavior & Socio-Emotional
Development, (3) Subjective Health, and (4) Height. Included in Child Investment
Outcomes are four families of outcomes: (5) Early Life Health Investments, (6) Home
Environment Investments, (7) Schooling Enrollment and Educational Investments, and
(8) Child Discipline Strategies.

Each family of outcomes is constructed from items at different levels of aggregation,
ranging from individual component measures to sub-indices. While theoretically
interesting, due to the novelty of some of these measures, especially with respect to the
rural Kenyan context, some of these groupings may prove speculative. As such, we also
plan to report measures of index quality and coherence in the appendix by examining the
correlation patterns of components within each index. We may also do further
exploratory research based on the eventual correlation structure of index components, for
example, by adjusting the sub-indices or indices as deemed necessary and/or presenting
results with alternative groupings of component measures (for example, if distinct groups
of variables appear highly collinear). To make it easier to understand what the indices

15 During the I Module survey administration, KLPS adult respondents are asked to identify the primary
caregiver of the child as someone who knows the child very well and spends a substantial amount of time
with the child each week. In cases where the KLPS respondent (the biological parent of the child) meets
these requirements, we prioritize surveying the KLPS respondent as the primary caregiver. In practice, in
the majority of cases a biological parent is administered the PC module.

14



represent, we will present the results for all component measures individually (unless
specified otherwise and most likely in an appendix) in addition to the results for each
final constructed index.

The remainder of this section is structured as follows. We first explain how indices will
be constructed and how we will carry out multiple testing adjustments. Second, we
provide details on each of the primary outcomes in Table 1 and 2. Finally, we present
additional outcomes in Table 3 that will be analyzed either in the main paper text or in an
appendix.

3.1 Construction of Indices and Multiple Testing Adjustment

When an index consists of only indicator variables, the index will be the sum of the
indicators. When indices contain at least one continuous variable or a count variable
taking more than two values, we will use the mean effects approach: normalizing each
component variable to be mean zero with unit variance within the control group,
thereafter constructing the index by summing each component variable. Where
appropriate (for example, for the cognitive outcomes derived from assessments), we will
normalize within gender and age bands, as described below. For indices that are
constructed by combining several sub-indices, we follow a similar approach: normalizing
each sub-index to be mean zero with unit variance within the control group, then
summing across the normalized component sub-indices to create the index. Where
appropriate, index components will be re-signed so that all the directions of negative and
positive outcomes are consistent across all components.

We also note that we will exclude any variables that turn out to have very limited
variance, as these will not contribute any meaningful information. Furthermore, if a pre-
specified variable is missing more than 30% of possible observations among those with a
completed PC module survey or a completed set of child assessments, we will drop it
from inclusion in the index. We cannot anticipate why a particular variable will be
omitted so frequently and expect such cases to be rare. However, if such events arise
where the variable warrants exclusion, we will explore these reasons in the analysis.
Finally, we will report all component measures used to create indices either in the paper
or in the appendix.

For the main coefficient estimates of interest (for instance, in equation 1 above), we will
present two sets of statistical significance levels. We will first present the standard “per-
comparison” p-values, which provide the unconditional probabilities of a false positive.
These are appropriate for a researcher with an a priori interest in a specific outcome. For
instance, researchers interested in the effect of parent deworming on children’s height
should focus directly on this p-value. Since we test multiple hypotheses (for instance, for
the related but distinct outcomes listed under the first hypothesis regarding cognitive
abilities), it is appropriate to control for the possibility that some true null hypotheses will
be falsely rejected. Therefore, we plan to compute the False Discovery Rate (FDR)
adjusted g-values that limit the expected proportion of rejections within a set of
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hypotheses that are Type I errors'®. Thus, while a p-value is the unconditional probability
of a type I error, the analogous FDR g-value is the minimum proportion of false
rejections within a family that one would need to tolerate in order to reject the null
hypothesis'’. Specifically, we will follow the approach to FDR analysis adopted in
Casey et al. (2012) and the references cited therein. In particular, we will compute three
sets of FDR adjusted g-values, at different levels of aggregation. First, we will compute
FDR g-values for all component measures within a family of outcomes that make up a
sub-index (or in cases where there is no relevant sub-index, that make up a broad index);
we will do this for the component measures contained in Table 1 (Primary Outcomes)
and Table 3 (Additional Outcomes). Second, we will compute FDR-adjusted g-values for
all sub-indices within a broad index; we will do this for the sub-indices contained in
Table 1. Third, we will report FDR g-values across the set of all broad indices contained
in Table 1.

3.2 Language and Cognitive Abilities

In Table 1 we specify up to six individual outcomes (six for ages 3-5 years, seven for age
6, and eight for ages 7-8), which are the components of three sub-indices, which in turn
comprise one broad index of cognitive abilities. The three sub-indices are (1) a Language
Sub-Index, (2) a Math & Spatial Abilities Sub-Index, and (3) an Executive Function Sub-
Index.

The broad index will be constructed by normalizing and summing across the component
sub-indices as described in section 3.1. The component measures are tests that have been
designed specifically for assessing young children and have been locally adapted to the
Kenyan context after extensive piloting. The sub-indices present theoretically motivated
groupings of the tests, while the broad index is a more speculative measure of overall
cognitive abilities. The sub-indices are of standalone interest and will be reported
independently and in addition to the broad index (although, as we note above, we may
find that the sub-indices should be combined in different ways). For the broad index, we
will report the correlation structure of the individual tests as a measure of index quality
and coherence. Developmental domains tend to be global or interrelated among younger
children, gradually becoming more domain-specific as children age. For this reason, we
may choose to place more emphasis on the global Language and Cognitive Abilities
Index among younger children, and place more emphasis on the Language, Math &
Spatial Abilities, and Executive Function Sub-Indices among older children.

The Language sub-index includes the PPVT, MDAT, EGRA-Swahili, and EGRA-
English assessments, the Math and Spatial Abilities sub-index includes the mental
transformation (one part of the MELQO) and EGMA assessments, and the Executive
Function sub-index includes the forward digit span (other part of the MELQO), DCCS,
and PLUS-EF assessments. We provide more detail on each of these tests in what

16 When applicable, we will report several FDR g-values, if an outcome or index is included in different groupings or
families.

17 In this sense, false positives are driven not only by sampling variation (the traditional interpretation of a p-value) but
also by having multiple outcomes to test.
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follows.

For all tests we will create Z-scores by subtracting the mean and dividing by the standard
deviation within the control group sample using age-gender groups (using 3-month age
bands if sufficient sample size within 3-month bands allows, or aggregating to 6-month
age bands otherwise). For the Z-scores, we will exclude any practice items and only
consider test items. We also plan to report raw scores for each assessment, most likely in
an appendix.

For the cognitive tests, we will code non-responses from children as incorrect responses,
though the raw data indicates whether such responses were actually incorrect responses
or simply non-responses. Batteries of tests will be administered to children aged 3-5
years, 6 years, or 7-8 years (where age will be judged on the day of the assessment), as
summarized by the table below.'® We aim to measure language, cognitive, and executive
function abilities along similar dimensions using age-appropriate assessments. For
example, the PLUS-EF measures aspects of executive function (inhibition, cognitive
flexibility, and attention) among older (6-8 year old) children while the DCCS card sort
measures those same executive function abilities among younger (3-5 year old) children.
Two tests (PPVT, Forward Digit Span) are administered across all age bands. Below we
provide a description of each individual assessment along with details for how each will
be scored. We note that in some cases the assessments have been modified from their
original format to fit the Kenyan context. For most tests, trained field staff will first
determine the language in which the child is most proficient (English, Kiswabhili, Luo, or
Luhya) and administer the entire test in that language, where appropriate. We summarize
the assessments administered to children within each age group and language of
administration in the table below.

3-5years | 6years | 7-8 years
(36-71 (72-83 (84-107 Language of Administration
months) | months) | months)
PPVT v v v English, Kiswahili, Luo, Luhya
Mental Transformation v English, Kiswahili, Luo, Luhya
Forward Digit Span v v v English, Kiswahili, Luo, Luhya
DCCS Card Sort v English, Kiswahili, Luo, Luhya
PLUS-EF v v English, Kiswahili, Luo, Luhya
MDAT Language v English, Kiswahili, Luo, Luhya
EGRA-Swahili v v Swabhili
EGRA-English v English
EGMA v v English, Kiswahili, Luo, Luhya

'8 Note that what we call age range 3-5 years old includes sampled children who have not yet “aged-in” at the time of
the assessment (younger than 3 years old) and what we call age range 6-8 includes sampled children who have “aged-
out” by the time of the assessment (older than 8 years 11 months). See section 1.3 for more detail on how we plan to

handle these cases.
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The Peabody Picture Vocabulary Test (PPVT; Dunn and Dunn, 2007). PPVT
measures receptive vocabulary. Children are presented with four images and asked
to point to the image that corresponds to the word the enumerator says. The outcome
is the Z-score of the sum of correct items (not including practice items), created
within gender and age bands. Children aged 3-5 years are tested on Sets 1 to 6, while
children aged 6-8 years are tested on Sets 3 to 10. We will also report raw scores,
most likely in an appendix.

. Mental Transformation (subtask from Measuring Early Learning Quality and
Outcomes Direct Assessment module; MELQO DA; UNESCO et al 2017). The
mental transformation assessment measures children’s spatial abilities. The
assessment presents children with an image of several separated pieces of a
particular shape and asks children to identify which complete shape those pieces
would combine to create. The assessment consists of two practice and five test items
and is administered to children aged 3-5 years. The outcome is the Z-score of the
sum of correct items created within gender and age bands (not including practice
items). We will also report raw scores, most likely in an appendix.

Forward Digit Span (MELQO DA subtask). The forward digit span assessment is
a test of working memory. Children are asked to listen to and verbally repeat back a
series of numbers in sequence. The assessment consists of two practice and five test
items, and is administered to children aged 3-8 years. The outcome is the Z-score of
the sum of correct items created within gender and age bands (not including practice
items). We will also report raw scores, most likely in an appendix.

. Dimensional Change Card Sort (DCCS; Zelazo, 2006). The DCCS assessment is

a test of executive function (specifically, cognitive flexibility). In the first of two
rounds (“pre-switch™), children are asked to sort cards of two shapes and two colors
according to their color; in the second round (“post-switch”), children are asked to
sort the same set of cards according to their shape. The DCCS assessment is
administered to children aged 3-5 years. The primary outcomes will be two separate
indicators for passing each of the two rounds (correct responses for at least 5 out of 6
items in each round) within age and gender bands (not including practice items). We
may also report Z-scores of the sum of correct items for each round and for the
second round conditional on having passed the first round created within gender and
age bands (not including practice items). We will also report raw scores, most likely
in an appendix.

. Malawi Developmental Assessment Tool - Language and Hearing (MDAT -

Language and Hearing; Gladstone et al.,, 2010). The MDAT Language and
Hearing scale measures general language abilities, including receptive and
expressive vocabulary, understanding analogies, ability to identify common objects
and their use, and ability to answer questions. The test is administered to children
aged 3-5 years. The outcome is the Z-score of the sum of correct items created
within gender and age bands. We will also report raw scores, most likely in an
appendix.
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6. Promoting Learning, Understanding, Self-Regulation (PLUS-EF; Obradovi¢ et
al 2018). PLUS-EF is an assessment of executive function. The PLUS-EF was
developed to measure various aspects of executive function, including the capacities
to attend to relevant stimuli, inhibit previously learned responses when task rules
change, and demonstrate cognitive flexibility such as learning and applying new
rules. The assessment is administered on tablets. Enumerators read instructions and
advance each section, but children select responses on the tablet themselves.
Children are challenged to respond accurately under non-negligible time pressure.
We administer 3 of 4 PLUS EF tasks: MSIT, Hearts & Flowers, and Flanker. Each
task includes a series of consecutive trials across up to three categories (in “blocks”
of trials): congruent, incongruent, and mixed. Performance will be calculated
separately for each of these three categories, combining a measure of performance
(accuracy) on blocks of trials within each category from across the three tasks.
Accuracy scores for each task are calculated as the proportion of correct responses
(correct responses divided by the sum of correct and incorrect responses) conditional
on a sufficient level of non-missing responses'’. The test is administered to children
aged 6-8 years. The outcomes are Z-scores of accuracy scores created within gender
and age bands for each of the 3 categories (not including practice items). We will
also report raw scores, most likely in an appendix.

7. Early Grade Reading Assessment Swahili (EGRA Swahili; Gove & Wetterberg,
2011; Dubeck & Gove, 2015). EGRA Swahili is a standardized assessment
designed and developed for USAID. The purpose of the tool is to measure the
literacy of children attending primary school in classes 1-3 in terms of Kiswahili
proficiency at a national level, such that scores from this assessment will have
national comparability. The assessment consists of 6 sections, during which children
are asked to identify letters, sounds, and words, differentiate between invented and
real words, and complete oral reading and reading comprehension tasks. The
assessment is administered to children aged 6-8 years. Outcomes will be Z-scores of
the sum of correct items created within gender and age bands for each of the 6

" In order to determine whether or not an assessment contains a sufficient level of non-missing data to
calculate an accuracy score, we will use the standardized guidelines specified below as a starting point.
However, given that this is the first use of the (adapted) test in our specific context, we may adjust the
cutoffs/thresholds as we determine to be appropriate, in the spirit of retaining as much meaningful data as
possible. Any adjustments will be data-driven, clearly stated, and we will also make available all results
that show outcomes for the assessment using both the standardized guidelines and our adapted guidelines.
The standardized guidelines that we will use as a starting point hold that accuracy scores can be calculated
when there are no more than 7/12 invalid trials for each of the Hearts & Flowers Congruent and
Incongruent blocks, no more than 23/33 invalid trials for Hearts & Flowers Mixed block; no more than
9/24 invalid trials for each of the MSIT Congruent and Incongruent blocks; no more than 5/11 invalid trials
for the Flanker Congruent block, no more than 3/6 invalid trials for the Flanker Incongruent block, and no
more than 30/45 invalid trials for the Flanker Mixed block. Note that “invalid” responses include non-
responses and responses considered missing if a) the child stops responding for at least 10 trials at the end
of the task, in which case the full string of consecutive non-responses are considered missing, b) a child
responds with 10 or more presses of the same button in a block, in which case all responses within that
block are set to missing, or ¢) a child responds within 200 milliseconds (indicating an “anticipatory
response” rather than a true response), in which case the trial is considered as missing.
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sections (not including practice items). We will also report raw scores, most likely in
an appendix.

8. Early Grade Reading Assessment English (EGRA English; Gove & Wetterberg,
2011; Dubeck & Gove, 2015). EGRA English is also a standardized assessment
designed and developed for USAID. The purpose of the tool is to measure the
English proficiency of children attending primary school in classes 1-3 at a national
level. We administer only two of the sections of the complete assessment, such that
scores from these two sections only will have national comparability. These include
an oral reading section and a reading comprehension section, selected to determine
(1) the English reading and (2) the English comprehension abilities of children in the
sample. The assessment is administered to children aged 7-8 years. Outcomes will be
Z-scores of the sum of correct items created within gender and age bands for each of
the 2 sections (not including practice items). We will also report raw scores, most
likely in an appendix.

9. Early Grade Math Assessment (EGMA; Platas et al 2014). EGMA is also a
standardized assessment designed and developed for USAID. The purpose of the
tool is to measure the early math skills of children attending primary school in
classes 1-3 at a national level. Similarly, scores from this test will have the benefit of
national comparability. The measure has 6 sections, during which children are tested
on their knowledge of numbers, simple and complex addition, simple and complex
subtraction, and their ability to interpret and solve word problems. The assessment is
administered to children aged 6-8 years. Outcomes will be Z-scores of the sum of
correct items created within gender and age bands for each of the 6 sections (not
including practice items). We will also report raw scores, most likely in an appendix.

3.3 Behavior and Socio-Emotional Development

We administer the age-specific Strengths and Difficulties Questionnaires (SDQ) to the
primary caregiver of each child to assess children’s socio-emotional development (PC
6.1-6.25; SDQ; Goodman, 1997). Standard outcomes constructed from the SDQ include
the Emotional Symptoms, Conduct Problems, Hyperactive, Peer Problems, and Prosocial
Scales, as well as the Total Difficulties Score. Each of these scales and their components
are described in more detail in Table 2. Note that for each of these measures (aside from
the Prosocial Scale), lower values indicate positive outcomes and greater values indicate
negative outcomes in keeping with the literature. Depending on the paper, presentation,
or audience, we may occasionally choose to reverse the measures so that lower values
indicate negative outcomes while greater values indicate positive outcomes for ease of
interpretation. Since this would represent a departure from the typical presentation of
these measures in the literature, we will clearly specify and indicate when we choose to
present these measures in this way.

In addition to studying the standard outcomes constructed from the SDQ, we also

construct the Strengths and Difficulties Index by normalizing and summing the
component sub-indices within gender-age bands and relative to the control group using
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the procedure described in section 3.1. The Strengths and Difficulties Index is a more
speculative measure of child behavior, which includes all components of the Total
Difficulties Score (reverse-signed so that lower values indicate negative outcomes and
greater values indicate positive outcomes) and also the Prosocial Scale. For the broad
index we will report the correlation structure of the components as a measure of index
quality. For this family of outcomes, we plan to report each of the sub-indices and the
broad index, but will not report outcomes for each of the individual 25 component
questions.

3.4 Subjective Health

We will present four individual subjective health measures and one broad index. We
describe each measure below:

1. No sickness in the past seven days. Indicator equals one if caregiver indicates
that child has not experienced fever, malaria, vomiting, cough, diarrhea, or any
other infection in past seven days (PC 3.6).

2. Overall child health. Five point scale that asks caregiver to rate child health on a
scale from 1-5 where a higher score indicates better health (PC 3.7).

3. No serious health problems since birth. Indicator (PC 3.8).

4. No disability. The no disability indicator is based on caregiver’s answer to the
following 10 difficulties questions, used by the World Health Organization
(WHO) as a severe disability screener (Durkin et al., 1995). If answers to all 10
questions indicate that child has no difficulties, then the indicator takes value of
one. While we plan to report the final index, we will not report effects for each of
the individual components.

a. Child had serious delays in learning to walk compared to other children®’

(PC 3.9, PC 3.9a)

Child has difficulty seeing (PC 3.10)

Child has difficulty hearing (PC 3.11)

Child does not understand caregiver (PC 3.12).

Child has difficulty moving or weakness or stiffness in arms and legs (PC

3.13).

Child has seizures (PC 3.14).

Child has lower learning ability than other children (PC 3.15).

Child cannot speak or communicate (PC 3.16).

Child has speech impediments (PC 3.17).

Child appears cognitively delayed, or delayed in language®' (PC 3.18).

S
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5. Subjective Health Index. The Subjective Health Index will be created from

20 For clarification, we separately ask parents whether the child was able to walk by age 2.
21 If uncertain, parents are asked whether the child could speak by age two (a “no” response) or could
not speak by age two (a “yes” response).
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outcomes described in 1-4, by normalizing and summing the four components
(three indicators and one index) as described in section 3.1. For this outcome we
will we will report the correlation structure of the components as a measure of
index quality.

3.5 Height

Height. We will construct the height outcome by taking the mean of three height
measures (collected at the conclusion of the set of child assessments) and constructing z-
scores within age and gender bands using WHO child growth standards (de Onis et al.,
2004).

3.6 Early Life Health Investments

We will present two individual measures and one broad index related to early life health
investments. We describe each measure below:

1. Vaccination Index. Sum of indicators over the following items. While we plan to
report the final index, we will not report effects for each of the individual
vaccination components.

a. Indicator for having received BCG vaccination (PC 3.3a).

b. Indicator for having received polio vaccination (PC 3.3b).

c. Indicator for having received DPT vaccination (PC 3.3c¢).

d. Indicator for having received measles vaccination (PC 3.3d).

e. Indicator for having received yellow fever vaccination (PC 3.3e).

2. Parasitic Prevention Index. Sum of indicators over the following items (which
will be reported in an appendix):
a. Indicator for child slept under a bed net last night (PC 3.4).
b. Indicator for child dewormed in past 12 months (PC 3.5).

3. Early Life Health Investments Index. The Early Life Health Investments Index
will be created from outcomes 1 and 2 (both sub-indices), by normalizing and
summing the two component sub-indices following the procedure described in
section 3.1. For this outcome we will we will report the correlation structure of
the components as a measure of index quality.

3.7 Home Environment Investments

To measure home environment investments, we will present six individual measures and
one broad index, a modified version of the Family Care Indicators (FCI) (Hamadani et al.
2010) These measures (and associated scoring) were adapted from Kariger et al. (2012),
Hamadani et al. (2010), Ozler et al. (2018), Bradley et al. (2001), Prado et al. (2016) and
UNICEF (2015). We describe each measure below:

1. Household Books. Reported number of books of all types (PC 5.1c) minus the
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number of picture or storybooks (PC 5.1di), which are included as part of the
“Varieties of Play Materials” Index. Note that when we combine this into the
modified FCI index below, we treat this as an indicator for whether the household
has any books (again excluding picture and storybooks).

2. Magazines and Newspapers. Sum of indicators over the following items:

a. Newspapers, magazines, pamphlets, or brochures at home (PC 5.1¢)
b. Pictures, posters, calendars, or other type of art work on the walls at home
(PC 5.19)
3. Sources of Play Materials Index: Sum of indicators over the following items:
a. Plays with homemade toys (PC 5.2a)
b. Plays with toys from a shop or manufactured toys (PC 5.2b)
4. Varieties of Play Materials Index: Sum of indicators over the following items:
a. Music player or radio at home (PC 5.1a).
b. Musical instruments at home (PC 5.1.b).
c. Paper and pen or art supplies at home (PC 5.1g).
d. Number of storybooks or picture books at home (PC 5.1di), converted to
an indicator for having any storybooks or picture books at home.
e. Plays games of strategy (ludo, checkers, chess, video/phone games (PC
5.11).
f. Child makes toys (PC 5.1h).

5. Play Activities: Sum of indicators over the following items®* (which will be
reported in an appendix):

a. Caregiver reads books to or looks at books with child (PC 5.4a)
b. Caregiver tells stories to child (PC 5.4b)

Caregiver sings songs or plays instruments with child (5.4¢)

Caregiver plays with child (PC 5.4d)

Caregiver constructs objects or art with child (PC 5.4¢)

Caregiver names, counts, or draws things with child (PC 5.4f)

Caregiver helps child with homework (PC 5.4g)

Caregiver talks with child about what he/she is learning in school (PC

5.4h)

Caregiver teaches child vocabulary words in English or Swabhili (PC 5.41)

Caregiver teaches child vocabulary words in local language (PC 5.4j)

. Caregiver plays sports or other physical activity with child (PC 5.4k)

1. Caregiver takes child on a fun outing (PC 5.41)

6. Number of storybooks or picture books at home (PC 5.1di)

7. Modified Family Care Indicators (FCI) Index. The Modified Family Cares
Indicators Index will be created by taking the sum of an indicator for whether the
household has any books (from index 1) and the sum of indices 2 to 5. We do not
include the number of storybooks in this overall index, as an indicator for having
any story or picture books features in the “Varieties of play materials” index. For
this outcome we will report the correlation structure of the components as a
measure of index quality.

e th 0 oo
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22 For all items, “caregiver” refers to either the caregiver him/herself or another household member above
the age of 15.
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In the pre-analysis plan for pilot data collected from children (Fernald et al. 2015), we
generated the home environment investments subindices and broad index in a different
manner. While the underlying questions are very similar, the process of aggregation
differs. In the appendix, we present this alternate set of indices, which we may report in
an appendix for consistency with earlier work.

3.8 School Enrollment and Educational Investments

1. School Enrollment and Educational Investments Index. We plan to present an
index constructed as the sum of normalized averages over the following outcomes
related to age-appropriate schooling enrollment, attendance, and other educational
investment outcomes.

a. Indicator for child currently enrolled in school, including ECD, pre-
school, primary school, or other school (PC 5.6)

b. Indicator for child ever enrolled in school, including ECD, pre-school,
primary school, or other school (PC 5.6a)

c. Indicator for child attended school last week (PC 5.7d)

d. Number of days child attended school last week, conditional on attendance
(PC 5.7d1)

e. Cost of schooling last month, actual paid by household (PC 5.eii)

f. Cost of daycare last month, actual paid by household (PC 5.9a)

3.9 Child Discipline Strategies

We will present two individual measures and one broad index related to parent- or
caregiver-reported child discipline strategies used with the child. These outcomes were
drawn from Sadowski et al. (2004), UNICEF (2010), and UNICEF (2015). We describe
each measure below:

1. Positive Discipline Techniques Index. Sum of indicators over the following
items, with higher values indicating higher reported use of positive discipline
techniques (which will be reported in an appendix):

a. In past month, an adult took away privileges or grounded child (PC 5.5a).

b. In past month, an adult explained wrong behavior to child (PC 5.5b).

c. In past month, an adult gave misbehaving child alternate activity (PC
5.5d).

2. Negative Discipline Techniques Index. Sum of indicators over the following
items, with higher values indicating higher reported use of negative discipline
techniques (which will be reported in an appendix):

a. In past month, an adult has yelled at child (PC 5.5¢).
b. In past month, an adult has called the child names (PC 5.5¢).
c. In past month, an adult has hit the child (PC 5.5f).

3. Child Discipline Strategies Index. Index based on outcomes 1 and 2, constructed
by normalizing and summing across component outcomes following the
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procedure described in section 3.1. Note that the Negative Discipline Techniques
sub-index will be re-signed in construction of the overall Child Discipline
Strategies Index so that positive indicates “no adults have used the particular
negative discipline technique”. For this outcome we will we will report the
correlation structure of the components as a measure of index quality.

3.10 Additional Outcomes

Table 3 summarizes additional outcomes that will either be presented in an appendix or in
the main text of the final paper. Additional outcomes include the following:

1.

Birthweight. While this an important measure of intergenerational returns to
deworming, vocational training, and cash grants, we choose to label it as an
additional outcome because we expect a large share of missing data (PC 3.2).

Any Vaccination. Related to parental investments in child, we will also present:
a. An indicator for any vaccination (maximum of indicators, PC 3.3a-3.3f).
We expect little variation in this measure, with nearly all children reported
to receive at least one vaccination.
b. An indicator for received any other vaccination (PC 3.3f)

Schooling Outcomes. We plan to report on early-childhood investments made in
terms of current and past daycare enrollment along the following measures:

a. Indicator for child currently enrolled in daycare (PC 5.9)

b. Indicator for child ever enrolled in daycare (PC 5.9b)

Caregiver Mental Health Index. We administer the Center for Epidemiologic
Studies Depression Scale-Short Form (CESD-10; Andersen et al 1994) to
construct the Caregiver Mental Health Index (PC 2.7). For cases where the
primary caregiver is the KLPS respondent, this information will be collected in
the I Module and will not be collected again in the PC module. The index is made
by summing the following items reported on a scale ranging from 1 (rarely or
none of the time) to 4 (all of the time). Where necessary, responses will be
recoded so that positive responses are scored (1) and negative responses are
scored (4). Note that for the final index, lower values indicate positive outcomes
and greater values indicate negative outcomes in keeping with the literature.
Depending on the paper, presentation, or audience, we may choose to reverse the
index so that lower values indicate negative outcomes while greater values
indicate positive outcomes for ease of interpretation. Since this would represent a
departure from the typical presentation of this measure in the literature, we will
clearly specify and indicate when we choose to present the index in this way.
While we plan to report the final index, we will not report effects for each of the
individual components. In the analysis of this data, we will include an indicator
variable for whether this was collected as part of the I module (as opposed to the
PC module) as an additional regression covariate.

a. In the past week, caregiver was bothered by things that usually do not
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bother him/her (PC 2.7a).

In the past week, caregiver had a problem concentrating on what he/she
was doing (PC 2.7b).

In the past week, caregiver felt depressed or trouble in his/her mind (PC
2.7¢).

In the past week, caregiver felt that everything he/she did took up all
his/her energy (PC 2.7d).

In the past week, caregiver felt helpful about the future (PC 2.7¢).

In the past week, caregiver felt afraid (PC 2.7f).

In the past week, caregiver had difficulty sleeping peacefully (2.7g).

In the past week, caregiver felt happy (2.7h).

In the past week, caregiver felt lonely (2.71).

In the past week, caregiver lacked the motivation to do anything (2.7j).

5. Time Use. Estimates of child time use are calculated in one-hour increments for
common activities. We plan to sum time spent on various activities across the
following broad categories (and report individual items in an appendix):

a.

b.

C.

d.

Unstructured leisure time
1. Hours spent informally playing with friends (PC 5.3f)
1. Hours spent watching TV, playing video games, etc. (PC 5.3j)
Productive activities and/or chores
1. Hours spent doing chores (PC 5.3g)
ii. Hours spent on family business (PC 5.3h)
Educational activities
1. Hours spent at school, pre-school, day care (PC 5.3a)
ii. Hours spent reading, doing homework, or studying (PC5.31)
Other time use
1. Hours spent going to and from school (PC 5.3b)
ii. Hours spent doing a structured non-sports activity (PC 5.3c)
iii. Hours spent on religious activities (PC 5.3d)
iv. Hours spent on formal sports (PC 5.3¢)
v. Hours spent on other non-sleep activities (PC 5.3k)

6. Competition. We plan to look at competition choices (risk-neutral “alone” choice
versus high-payoff risky choice “compete”) in two ways: firstly looking at how
parents choose on behalf of their children, and secondly how children choose for
themselves. (We note that additional analysis with this data will be discussed in
the KLPS-4 I module pre-analysis plan.) We plan to examine the following:

a.

b.

Parent choice for child, correlation with child’s choice, by parent gender,
child gender, and parentXchild gender. (I Module 23.3.1)

Child choice of “alone” versus “compete,” separately for female and male
children, testing for differences in treatment effects across gender
(Outcomes from KLPS Kids Assessment).

26



4. Exploratory Analysis

1. Sleep. We plan to do exploratory analysis of sleep outcomes among children in
the sample, with a particular emphasis on examining heterogeneity by gender,
rural/urban location, age, and city-specific outcomes (e.g., Nairobi, Kisumu). We
plan to examine four measures:

a. Sleep efficiency, calculated as:

(Time in bed — Sleep latency — Wake after sleep onset)

Sleep efficiency = Time in bed

o Time in bed: Time child woke up minus time child went to bed (PC
4.1 and 4.4)

o Sleep latency: Time it took to fall asleep (PC 4.2)

o Wake after sleep onset: Total time awake during night (PC 4.3a)

b. Sleep time, calculated as:

Sleep time = Time in Bed — Sleep latency — Wake after sleep onset

Bed time last night (PC 4.1)

Bed time night before last (PC 4.7)
Wake time this morning (PC 4.4)
Wake time yesterday morning (PC 4.8)
Time spent napping (PC 4.6b)

oo

2. Interactions across interventions. In an extension of regression specifications
(1) and (2) described above, we will also examine the effect of assignment to
multiple treatment groups (a set of double interactions and one triple interaction).
The interactions between the PSDP and GSP treatment indicators with the
vocational training and cash grant treatment indicators may not necessarily have a
causal interpretation due to potential selection into the vocational training and
cash grants sample. Moreover, we do not expect our study design to have
sufficient statistical power to generate precise estimates for many of these
interaction terms (particularly for the smaller samples involved in the vocational
training and cash grants program interactions), and hence such analyses should be
considered suggestive rather than definitive. The patterns that emerge will likely
stimulate further exploratory analysis using the dataset.
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Al. Alternate indices for Home Environment Investments

In Fernald et al. (2015), we defined a measure of Home Environment Investments using
the following subindices (note that some of the individual components have since been
refined). We may report outcomes constructed in an analogous manner in an appendix.
Table A1 compares the construction below with what we describe in Section 3.7.

1. Music at Home Index. Sum of indicators over the following items (which will be
reported in an appendix):
a. Music player or radio at home (PC 5.1a).
b. Musical instruments at home (PC 5.1.b).

2. Reading Materials at Home Index. Sum of normalized averages over the
following items (which will be reported in an appendix):
a. Number of books (all types) at home (PC 5.1c).
b. Number of storybooks or picture books at home (PC 5.1di).
¢. Number of children’s textbooks at home (PC 5.1dii)
d. Newspapers, magazines, pamphlets, or brochures at home (PC 5.1e).

3. Creative Outlets at Home Index. Sum of indicators over the following items
(which will be reported in an appendix):
a. Pictures, posters, calendars, or other type of art work on the walls at home
(PC 5.11).
b. Paper and pen or art supplies at home (PC 5.1g).
c. Child makes toys (PC 5.1h).

4. Toys: Sum of indicators over the following items (which will be reported in an
index):
a. Plays games of strategy (ludo, checkers, chess, video/phone games (PC
5.11).
b. Plays with homemade toys or plays with toys from a shop or manufactured
toys (PC 5.2a, PC 5.2b).

5. Engagement in Activities to Support Development Index. Sum of indicators
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over the following items® (which will be reported in an appendix):

a.

S e a0 o

—_ N

Caregiver reads books to or looks at books with child (PC 5.4a)
Caregiver tells stories to child (PC 5.4b)

Caregiver sings songs or plays instruments with child (5.4¢)

Caregiver plays with child (PC 5.4d)

Caregiver constructs objects or art with child (PC 5.4¢)

Caregiver names, counts, or draws things with child (PC 5.4f)

Caregiver helps child with homework (PC 5.4g)

Caregiver talks with child about what he/she is learning in school (PC
5.4h)

Caregiver teaches child vocabulary words in English or Swabhili (PC 5.41)
Caregiver teaches child vocabulary words in local language (PC 5.4j)
Caregiver plays sports or other physical activity with child (PC 5.4k)
Caregiver takes child on a fun outing (PC 5.41)

6. Home Environment Investment Index. Index based on outcomes 1-5 above,
constructed by normalizing and summing the six component outcomes following
the procedure described in section 3.1. For this outcome we will we will report the
correlation structure of the components as a measure of index quality.

23 For all items, “caregiver” refers to either the caregiver him/herself or another household member above

the age of 15.
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Table 1: Primary Outcomes

Individual Outcomes Age Range Sub-Index Broad Index
Panel A: Primary Child Outcomes

Language and Cognitive Abilities

Peabody Picture Vocabulary Test Z-Score 3-8 years

MDAT Language and Hearing Z-Score 3-5 years

Language Index

EGRA-Swabhili Z-Score 6-8 years

EGRA-English Z-Score 7-8 years

Mental Transformation Z-Score 3-5 years Math and Spatial

EGMA Z-Score 6-8 years Abilities Index Cognitive Abilities
Forward Digit Span Z-Score 3-8 years Index

DCCS Card Sort Passing Indicator: Pre-switch round 3-5 years

DCCS Card Sort Passing Indicator: Post-switch round 3-5 years Executive Function

PLUS-EF Z-Score: Congruent Task 6-8 years Index

PLUS-EF Z-Score: Incongruent Task 6-8 years

PLUS-EF Z-Score: Mixed Task 6-8 years

Behavior and Socio-Emotional Development

Emotional Symptoms Scale

Conduct Problems Scale

Total Difficulties

Hyperactive Scale

Strengths and

Score*
Difficulties Index

Peer Problems Scale

Prosocial Scale

Prosocial Scale

Subjective Health

No sickness in past seven days

Overall child health

Subjective Health

No serious health problems since birth Index
No disability indicator

Height

Height Height

Panel B: Child Investment Outcomes

Early Life Health Investments

Vaccination Index

Early Life Health

Parasitic prevention Index

Investments Index

Home Environment Investments

Household books

Magazines or newspapers

Sources of play materials

Modified Family Care

Varieties of play materials

Indicators (FCI) Index

Play activities

Number of picture or storybooks

Schooling Enroliment and Educational Investments

School Enrollment and Educational Investments Index

School Enroliment
and Educational
Investments Index

Child discipline strategies

Positive discipline techniques index

Child Discipline

Negative discipline techniques index

Strategies Index

Notes:

1. Age ranges are reported for assessments that vary by child age. If ages are not specified, the outcome is collected for all

children

2. * indicates components where the direction will be resigned for internal consistency in construction of the index
(higher values reflect positive outcomes, lower values reflect negative outcomes).



Table 2: Construction of Primary Outcomes

Aggregation Question
Outcome Method Number Question Description

Panel A: Primary Child Outcomes

Behavior and Socio-Emotional Development

PC6.3 Often complains of headaches, stomach-aches, or sickness
Emotional PC 6.8 Many worries or often seems worried
Symptoms Sum PC6.13 Often unhappy, depressed or tearful
Scalet PC6.16 Nervous or clingy in new situations, easily loses confidence
PC6.24 Many fears, easily scared
PC 6.5 Often loses temper
PC6.7 **Generally well behaved, usually does what adults request
Conduct PC6.12 Often fights with other children or bullies them
Problems Sum Age 3 or younger: Often argumentative with adults
Scalet PCe.18 Age 4 or older: Often lies or cheats

Age 3 or younger: Can be spiteful to others

PC6.22 Age 4 or older: Steals from home, school or elsewhere
PC6.2 Restless, overactive, cannot stay still for long
PC6.10 Constantly fidgeting or squirming
Hyperactive sum PC6.15 Easily distracted, concentration wanders
Scale® PC 6.21 **Age 3 or younger: Can stop and think things out before acting
' **Age 4 or older: Thinks things out before acting
PC 6.25 **Good attention span, sees work through to the end
PC 6.6 Rather solitary, prefers to play alone
Peer PC6.11 **Has at least one good friend
Problems Sum PC6.14 **Generally liked by other children
Scale* PC6.19 Picked on or bullied by other children
PC6.23 Gets along better with adults than with other children
PC6.1 Considerate of other people's feelings
Prosocial PC6.4 Shares readily with other children, for example toys, treats, pencils
+ Sum PC 6.9 Helpful if someone is hurt, upset or feeling ill
Scale PC6.17 Kind to younger children
PC6.20 Often offers to help others (parents, teachers, other children)
Subjective Health
PC3.9 Serious delays in learning to walk compared to other children
PC 3.10 Difficulty seeing
PC3.11 Difficulty hearing
No PC 3.13 Difficulty moving. Weakness or stiffness in arms and legs.
disability Max PC3.14 Ha§ seizures :
. + PC3.12 Child does not understand caregiver
Indicator PC3.15 Child has lower learning ability than other children
PC 3.16 Child cannot speak or communicate
PC3.17 Speech impediments
PC3.18 Cognitively delayed, or delayed in language
Notes:

1. + indicates that individual components will not be reported separately.
2. ** indicates components where the direction will be resigned for internal consistency in construction of the index
(higher values reflect negative outcomes, lower values reflect positive outcomes, in keeping with the literature).



Table 2: Construction of Primary Outcomes (continued)

Aggregation  Question
Outcome Method Number Question Description

Panel B: Child Investment Outcomes

Early Life Health Investments

PC 3.3a Received BCG vaccination
PC3.3b Received polio vaccination
Vaccination Index’ Sum PC 3.3c Received DPT vaccination
PC3.3d Received measles vaccination
PC 3.3e Received yellow fever vaccination
Parasitic Prevention Sum PC3.4 Slept under bed net last night
Index PC3.5 Dewormed in past 12 months

Home Environment Investments

Reported number of books (all types) at home, subtracting off number of picture or

Household Books Sum storybooks (5.1di). We convert this to an indicator for any household books (excluding
PC5.1c picture or storybooks) when constructing the modified FCl measure.

Magazines and sum PC5.1e Newspapers, magazines, pamphlets, or brochures at home

Newspapers PC5.1f Pictures, posters, etc
Sources of Play sum PC5.2a Plays with homemade toys
Materials PC5.2b Plays with toys from a shop or manufactured toys

PC5.1a Music player or radio at home
PC5.1b Musical instruments at home

Varieties of Play PC5.1g Paper and pen or art suppli.es at home _

Materials Sum Number of storybooks or picturebooks at home, converted to indicator for any story or
PC 5.1di picture books
PC5.1i Plays games of strategy (ludo, checkers, chess, video/phone games)
PC5.1h Child makes toys (balls, dolls, etc)
PC5.4a Caregiver reads books to or looks at books with child
PC 5.4b Caregiver/HH member tells stories to child
PC5.4c Caregiver/HH member sings songs/plays instruments with child
PC5.4d Caregiver/HH member plays with child
PC 5.4e Caregiver/HH member constructs objects or art with child
. PC 5.4f Caregiver names, counts, or draws things with child
Play activities Sum - - -
PC5.4g Caregiver helps child with homework
PC 5.4h Caregiver talks with child about what learning in school
PC 5.4i Caregiver teaches vocabulary words in English or Swahili
PC 5.4j Caregiver teaches vocabulary words in local language
PC 5.4k Caregiver/HH member plays sports or other physical activity with child
PC 5.4 Caregiver/HH member takes child on a fun outing
Schooling Enrollment and Educational Investments

PC5.6 Child currently enrolled in school, including ECD, pre-school, primary school, or other school
PC 5.6a Child ever enrolled in school, including ECD, pre-school, primary school, or other school

School Enrollment

Normalized PC5.7d Child attended school last week

d Educational
an ucationa Average  PC5.7di Number of days child attended last week

Investments Index

PC 5.eii Cost of schooling last month, actual paid by household
PC5.9a Cost of daycare last month, actual paid by household
Child Discipline Strategies
Positive Disciplines PC5.5a In past month, an adult took ?way privileges or.grounde.d
. Sum PC5.5b In past month, an adult explained wrong behavior to child
Technique Index - - - —
PC 5.5d In past month, adult gave misbehaving child alternate activity
. Lo PC5.5¢c In past month, an adult has yelled at child
Negative Discipline -
. Sum PC 5.5e In past month, an adult has called the child names
Techniques Index* - -
PC 5.5f In past month, an adult has hit the child

Notes:

1. We will report all questions in an appendix, with both naive p-values and multiple testing corrected FDR g-values.

2. * indicates that individual components will not be reported separately.

3. * indicates components where the direction will be resigned for internal consistency in construction of the index
(higher values reflect positive outcomes, lower values reflect negative outcomes).



Table 3: Additional Outcomes

Question Number

Outcome Description

Index

Anthropometry

PC3.2

Birth weight

Parental Investments

PC3.3

Received any vaccination

Schooling Outcomes

PC5.9

Child currently enrolled in daycare

PC5.9b

Child ever enrolled in daycare

Caregiver Mental Health (CESD)

In the past week:

PC2.7a Caregiver was bothered by things that usually do not bother him/her

PC2.7b Caregiver had a problem concentrating on what he/she was doing

PC2.7c Caregiver felt depressed and troubled

PC2.7d Caregiver felt that everything he/she did took up all his/her energy Caregiver Mental

PC2.7e **Caregiver felt hopeful about the future +

PC2.7f Caregiver felt afraid Health Index

PC2.7g Caregiver had difficulty sleeping peacefully

PC2.7h **Caregiver was happy

PC 2.7i Caregiver felt lonely

PC2.7j Caregiver lacked the motivation to do anything

Time Use

PC5.3f Hours spent informally playing with friends Unstructured

PC5.3j Hours spent watching, playing video games, etc. Leisure
Productive

PC5.3g Hours spent doing chores Activities/Chores

PC5.3h Hours spent on family business

PC5.3a Hours spent at school, pre-school, day care Eiﬁ?\;ﬁg:'

PC 5.3i Hours spent reading, doing homework, or studying

PC5.3b Hours spent going to and from school

PC5.3c Hours spent doing a structured non-sports activity

PC5.3d Hours spent on religious activities Other

PC5.3e Hours spent on formal sports

PC 5.3k Hours spent on other non-sleep activities

Competition

[-Module 23.3.1 Parental choice for child ("alone" versus "compete")

Kids Assessments

Child choice of "alone" versus "compete"

Notes:

1. Center for Epidemiologic Studies Depression Scale (CESD) will be collected as part of the I-Module for cases

where the caregiver is the KLPS focus respondent.

2. + indicates that individual components will not be reported separately.

3. ** indicates components where the direction will be resigned for internal consistency in construction of
the index (higher values reflect negative outcomes, lower values reflect positive outcomes, in keeping
with the literature).



Table A1: Mapping of Modified Family Care Indicators (FCI) to KLPS Questions

FCI

X FCl Items
Construction

Home Enviroment Investment

KLPS Items
Index Category

FCl Subscale: Household Books

Total number of books observed,

(')\l;srzzjd excluding picture or story books: ~ PC5.1c :{;;Jec;r)taeghn;:eber of books (all Reading Materials
none, 1-2, 3-5, >=6
FCl Subscale: Magazines or Newspapers
Total number magazines or Reported household has
Number newspapers observed: none, 1-2, PCb5.1le  newspapers, magazines, Reading Materials
3-5,>=6 pamphlets, or brochures at home
observed
Reported household has pictures, i
Creative Outlets
PC5.1f  posters, etc at home
FCl Subscale: Sources of play materials
Household objects PC5.2a  Plays with homemade toys
Observed,  Toys bought from store Plays with toys from a shop or Toys
ves/no PC5.2b  manufactured toys
Things from outside
Home-made toys
FCl Subscale: Varieties of Play Materials
Things which make/ play music PC5.1a Mus!c pI.ayer or radio at home Music
PC5.1b  Musical instruments at home
Things for drawing/ writing PC5.1g EZZ: and pen or art supplies at Creative Outlets
Number of storybooks or
X picturebooks at home, converted ) )
Picture books - Reading Materials
to indicator for any story or
PC5.1di picture books
Observed, Plays games of strategy (ludo, Toys
yes/ no checkers, chess, video/phone
PC5.1i games)
Creative Outlets
PC5.1h  Child makes toys (balls, dolls, etc)
Things for stacking
Things for moving around
Toys for learning shapes and colors
Things for preten