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Abstract

This study investigates the association between child and caregiver time prefer-

ences in rural Thailand. We find that caregiver discount factor is positively corre-

lated to a child’s ability to delay gratification, indicating that patient children are

more likely to have patient caregivers. This correlation exists regardless of whether

the caregiver is a biological parent or not. However, some evidence suggests genetic

contribution in intergenerational transmission of time preferences: this correlation

is stronger when both biological parents live at home than when none is present,

and mother’s time preferences is stronger correlated with child time preferences

than grandmother’s.
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1 Introduction

Time preferences play an important role in intertemporal decision-making, which involves

costs and benefits that occur at different points in time, e.g., health behaviors and out-

comes (e.g., Bradford et al., 2017; Chabris et al., 2008; Kirby and Petry, 2004), financial

decisions (e.g., Ashraf et al., 2006; Meier and Sprenger, 2010, 2013), and human capital

formation (e.g., Cadena and Keys, 2015). Time preferences also correlate to child and

adolescent behaviors and life outcomes, e.g., savings, expenditures on smoking and alco-

hol and conduct at school (e.g., Sutter et al., 2013), performance at school (e.g., Castillo

et al., 2011; Falk et al., 2021), high school completion (e.g., Castillo et al., 2019) and

lifetime outcomes (e.g., Cadena and Keys, 2015; Golsteyn et al., 2014). Child ability

to make optimal intertemporal choices is crucial since such decisions determine later life

outcomes. It is, therefore, important to understand how time preferences are shaped

during young ages.

There could be several factors contributing to child time preferences, from caregiver

and household characteristics to teacher input and the school curriculum. In this study,

we take the first step and focus on the role of caregiver time preferences on child time

preferences. There is still limited evidence regarding the correlation between child and

caregiver time preferences. Previous studies focus on the transmission between biological

parents and their children, and findings are still inconclusive. Chowdhury et al. (ming)

measured child and biological parent time preferences in Bangladesh by asking them

to make choices between sooner smaller and later larger rewards (multiple price list

method), and found that child time preferences are correlated to both mother and father

time preferences. Along the same line, Falk et al. (2021) found a significant relationship

between child and mother time preferences in Germany; however, mother time preferences

were elicited by a validated non-incentivized questionnaire. Brenoe and Epper (2019)

used data from the Danish Longitudinal Survey of Youth (DLSY) and DLSY-Children

which measured time preferences of parents and children with the same non-incentivized
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questions regarding jobs but in different years (1973 for parents and 2010 for children)

and found a robust transmission from parents to children. In contrast, Andreoni et al.

(2019) did not find a significant relationship between child and caregiver time preferences

measured as well by the multiple price list method, where 94% of caregivers were either

biological mothers or fathers.

It is still unexplored whether this relationship exists only between children and bio-

logical parents or whether it is merely about caregiving so that this relationship would

also be present when caregivers are not parents but other family members. This study

aims to investigate whether the relationship between child and caregiver time preferences

exists when a caregiver is not a biological parent. Also, we investigate which factors

might affect the correlation between child and caregiver time preferences. To answer

these questions, we use RIECE panel data which contain rich background information

about child, caregiver and household characteristics. More importantly, approximately

45% of children in this setting live in a household without the permanent presence of any

biological parent. This phenomenon is quite common in Thai rural areas where parents

seek for employment in big cities to financially support the family and have to leave their

children back home, mostly to grandparents or other relatives (Ingersoll-Dayton et al.,

2018; Dinh and Kilenthong, 2021).

Our contributions are two folds. Firstly, with different types of caregivers (biological

parents or not) in our sample, we are the first to investigate whether having a biological

parent as a main caregiver matters for child time preferences. Secondly, using data from

the RIECE panel survey, we have rich background information about children, household

and caregiver characteristics. Subsequently, we can estimate the caregiver discount factor

using a theoretical formulation and disaggregate household consumption data instead of

aggregate consumption as in, (e.g., Andersen et al., 2008, 2014).

Our study finds a significant relationship between child and caregiver time prefer-

ences regardless of whether a main caregiver is a biological parent or not. However,

this relationship becomes stronger when both parents live at home compared to when

no parent is present. We also find that this relationship between mother and the child

seems to be stronger than the relationship between grandmother (mother’s side) and the

child, showing that there exists a genetic contribution in this relationship alongside an

environmental one.
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The rest of the paper is organized as follows. Section 2 describes method, i.e., our

sample, measurement of child and caregiver time preferences and model specifications.

Section 3 presents the main results regarding intergenerational transmission of time pref-

erences as well as heterogeneous effects. Finally, in section 4, we discuss and conclude

the study.

2 Data, Measurement and Empirical Specification

This paper uses an early childhood panel data from rural Thailand, called RIECE panel

data, see details of the panel in Appendix A. The annual survey covered 21 Tambons

or sub-districts in Mahasarakham province and two Tambons in Kalasin province. The

baseline samples were one-to-five-year-old children. RIECE panel data provide rich and

comprehensive background information about children, their caregivers and households,

which allow us to control for individual heterogeneity more than previous studies.

In addition to the regular annual survey, we conducted time preference elicitation

tasks with kindergartners and caregivers. See the detail of each task below. We were

able to test 832 kindergartners and 1,001 caregivers. Because this study focuses on the

relationship between child and caregiver time preferences, only children whose caregivers

performed the time preference elicitation task were included. Therefore, our whole sample

contains 731 children.

2.1 Child Time Preferences

We used a variant of the seminal marshmallow test (e.g., Mischel et al., 1972) to measure

child time preferences, the ability to wait for a later larger benefit. This section describes

the task and procedure in details as well as showing the basic descriptive statistics.

2.1.1 Elicitation task

Children were offered a binary choice between getting ONE unit of their favorite item

(chosen before the task started) TODAY or waiting to get TWO units of the same item

TOMORROW.1
1In some sessions that were conducted on Fridays so the children had to wait until the next Monday

(21.88% of all kindergartners). We control for days of the week on which the task was conducted in our
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2.1.2 Procedure

We conducted the incentivized task with 832 kindergartners, aged between 3-7 years

(mean=5.43; SD=0.98) one-on-one in an isolated room at their schools during the school

time between November 2018 and May 2019. Two or three children entered the room

around the same time but then sit separately far enough and faced a corner or a wall

so that they were not able to hear or see other children’s decisions. Before we started

the elicitation task, we asked children to choose their favorite item from the following

items: different types of sweets (e.g., chocolate, marshmallow, jelly, etc.) and stationery

(e.g., pencil, color pencil, eraser, etc.). Then we explained the rule of the game and

asked test questions: If you choose to receive the reward today (tomorrow), how many

unit(s) will you get? If the child gave the right answers, we proceeded with the task.

If not, we explained the whole task to the child again. We repeated the explanation a

maximum of three times. Less than five percent of children failed the test (4.33% for all

832 participating children and 4.24% for the whole sample of 731 children).

The children received the TODAY reward in a bag immediately after the whole activ-

ity, while they would receive the TOMORROW reward in a different colored bag labeled

with their names from their teachers tomorrow (or on Mondays for children who did the

task on Fridays).

2.1.3 Descriptive Statistics related to the Elicitation Task for Children

We also exclude children who could not answer the test questions correctly from the

whole sample (N=31). In the end, the final sample consists of 700 kindergarteners from

657 households. Table B.1 in Appendix B shows that characteristics from both samples

are statistically indistinguishable. For the analysis with whole sample, see Appendix B.

Out of 700 children, 47.0% were female and 50.3% chose sweets as their favorite item

over stationery. Regarding our measure of child time preferences, 55.4% chose to wait for

a later larger reward. Figure 1 shows the distribution of “waiting” choice across child’s

age (in years). The fraction of children who waited increases with age starting from 5

years old. Surprisingly, the fraction of waiting choices of children aged 5 years drops from

that of children aged 4 years. This u-shaped pattern is consistent with findings from

regressions on the child’s decision to wait and find that none of the days of the week are statistically

significant.
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Chicago Heights in Andreoni et al. (2019), where they argued that children younger than

5 years old might have not yet fully understand the concept of “tomorrow” with support

of findings in Suddendorf and Busby (2005).

Figure 1: Fraction of children choosing to wait for a later larger reward across age (years)

2.2 Caregiver Time Preferences

We used the multiple price list method to elicit caregiver time preferences (Andersen

et al., 2008; Coller and Williams, 1999; Harrison et al., 2002; Sutter et al., 2013). This

section describes the task and procedure in details as well as showing the basic descriptive

statistics.

2.2.1 Elicitation task

Participants were asked to choose either a sooner smaller payoff in option A or a later

larger reward in option B in each of several decisions. There were 2 choice sets and each

choice set consisted of six decisions, making 12 decisions in total.

In choice set 1, we asked participants to choose between the sooner reward Mt = 100

Thai Baht (THB)2 in a month and a later larger reward Mt+1 in two months with six
2Given that the purchasing power parity (PPP) conversion factor (GDP) was 12.618 Thai Baht per

1 USD in 2019, this amount is equivalent to the purchasing power of 7.89 US Dollar – USD PPP. See

6



different scenarios as shown in Table 1. Choice set 2 was similar except for the payment

dates, which were “today” for option A and “next month” for option B. The order of

both choice sets was random (45% played set 1 and then set 2 in the final sample). In the

main analysis, we focus on decisions in choice set 1 to estimate the individual “long-run”

discount factor which does not involve any immediate payoff. Decisions in choice set 2

might involve present bias which could lead to underestimated discount factor. However,

we also estimate discount factor from choice set 2 which correlates significantly with

estimate from choice set 1 (t-test, p=0.0154 in the final sample). Using discount factor

estimated from choice set 2 (controlled for reduced-form measure of present bias) yield

similar results, see Appendix B.

Regarding the payment, only one out of the 12 decisions was randomly drawn by two

die rolls to determine the actual payoff. The first die roll was to randomly select the

choice set, then the second die roll was to randomly select one out of the six decisions

in the selected choice set. The participants received the actual payoff according to the

option they chose in the randomly drawn decision. With this mechanism, all decisions

were equally relevant for the payoff and income (generated from the task) effects could be

avoided Charness et al. (2016). This random mechanism was known to all participants.

Table 1: Price list in choice set 1
Decision Option A Option B Monthly

THB next month THB in 2 months interest rate (%)

1 100 or 105 5
2 100 or 110 10
3 100 or 120 20
4 100 or 130 30
5 100 or 150 50
6 100 or 200 100

Note that the last column was not shown to the participants.

2.2.2 Procedure

We conducted the incentivized task with 1,001 caregivers, one-on-one and face-to-face

at home during the annual RIECE panel household survey between June and November

https://data.worldbank.org/indicator.
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2019.3 However, only 637 caregivers were matched with the kindergarten children who

did the delay gratification task and passed the test questions. Note that some of them

were matched with multiple children. The average earning from this time preference

elicitation task was 120 (SD=32) THB (9.51 USD PPP).

Concerning the issues of trust and transaction cost that might confound participants’

intertemporal decisions, we followed the following procedure. First, this task was inte-

grated into the annual RIECE panel’s household survey which participants had partici-

pated for 4 or 5 years. Second, all payoffs including those of “today” were paid via bank

transfers to keep trust and transaction costs homogeneous across all options.

2.2.3 Calculation of individual discount factor

An individual discount factor, βi, is imputed using the same principle as in Andersen

et al. (2008). An individual i with utility function U , is indifferent between the sooner

reward Mt and the switching later reward Mt+1 if and only if

U (ci +Mt) + βiU (ci) = U (ci) + βiU (ci +Mt+1) (1)

where ci is per-capita consumption of a household i. Household consumption is calculated

from the household expenditures in five essential categories, namely food, utilities, recre-

ation, education and clothes; then divided by number of members in the household. The

expenditures include values from purchases, produces and presents as well. The average

monthly consumption per capita of the final sample is 2,518 (SD=1,654) THB (200 USD

PPP). Note that the richness of our household data allows us to incorporate individual

heterogeneity in consumption ci while most of the previous studies, e.g., Andersen et al.

(2008), Andersen et al. (2014), could not.

The utility function is assumed to be separable and stationary over time. The left-

hand side of equation (1) represents the discounted utilities from choosing the sooner

smaller payoff delivering at time t while the right-hand side is the discounted utilities from

choosing the later larger payoff delivering in t + 1 month(s). This indifferent condition

implies that an individual facing an increasing and continuous sequence of later reward

options will switch from the sooner reward to the later reward at Mt+1.
3We conducted pilots with 17 participants in the target area in late May 2019 to test the task,

questions, procedure and to train our enumerators.
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In order to determine an individual discount factor, βi, we need to further assume the

functional form of the utility function. Based on the benchmark result in Andersen et al.

(2008), it is reasonable to assume that the utility function is in the following logarithmic

form:

U (c) = ln c (2)

Therefore, the individual discount factor, βi, that satisfies the indifferent condition (1) is

as follows.

βi =
ln
(
1 + Mt

ci

)
ln
(
1 + Mt+1

ci

) (3)

Practically, each player faces a discrete choice of Mt+1 (not a continuous one). There-

fore, we approximate the switching later reward using the average between the later larger

payoff at the switching point4, M j
t+1, and that at the previous point, M j−1

t+1 . As a result,

for an individual who switched her/his choice to the later reward at the option M j
t+1, the

value of her/his individual discount factor, β∗
i , is as follows.

β∗
i =

ln
(
1 + 100

ci

)
ln
(
1 +

Mj−1
t+1 +Mj

t+1

2ci

) (4)

2.2.4 Descriptive Statistics related to the Elicitation Task for Caregiver

Out of all caregivers in the final sample, 90.7% were female; the average age was 51

(SD=13) years old; 91.5% wished to receive the actual payment from the task; 56% played

choice set 1 before set 2; 74.2% were choice consistent, i.e., switch from option A to B at

most once. The mean of individual discount factor is 0.77 (SD=0.21) with median of 0.87.

The mean of number of waiting choices in choice set 1 is 2.89 (SD=2.40) with median

of 3. See Figure 2 and Figure 3 for the frequency of the estimated individual discount

factor and the number of waiting choices from choice set 1 of caregivers, respectively.
4For those who switched multiple times (less than 26%), we use their first switching point to estimate

their discount factor. In the regression analysis, we also control for “having switched back and forth” or
choice inconsistency by a dummy variable.
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Figure 2: Imputed value of individual discount factor from choice set 1 of caregivers

2.3 Empirical Specifications

The baseline analysis estimates the following model:

TP c
i = α0 + α1TP

p
i +α2X i + εi (5)

where TP c
i is child time preferences, which are measured by child’s choice to wait (or delay

gratification) (1=yes); TP p
i is caregiver time preferences, which are measured either by

individual discount factor or the number of waiting choices (see, for example,Andreoni

et al. (2019); Chowdhury et al. (ming); Sutter et al. (2013), for using the latter measure);

X i is a vector of control variables; and εi is an error term. Note that there are 41

households with more than one child in the sample. Provided that the outcome variable,

child time preferences TP c
i , is a dummy variable, we estimate the model using both the

linear probability and Probit regressions. In addition, all estimations are clustered at the

household level in order to account for unobserved within-household correlation.

We have the following control variables regarding child characteristics, i.e., age (in

months), gender, and cognitive ability5, being the only child, being the oldest child, and

number of siblings; elicitation tasks related, i.e., whether a child chose sweets as a reward,

interviewers dummies, ‘day of week’ dummies, whether the caregiver wished to receive
5Cognitive ability contains the direct assessment of math and language ability during RIECE panel

data’s annual survey and was calculated using factor analysis.
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Figure 3: Number of chosen waiting options in choice set 1 of caregivers

payoff from the task, order of choice set played by caregiver, and whether a caregiver

is choice consistent (switched no more than once and from option A to B); household

characteristics, i.e., wealth, number of biological parents living at home, and whether

parents are divorced; caregiver characteristics, i.e., whether the caregiver is a biological

parent, caregiver’s age, gender and years of education; the caregiver’s time spent on

activity with child, i.e., time spent on interactive activities (such as story-telling, sport,

etc.) averaged from 2016 to 2019 and categorized as high or low by median split. See

table B.2 in Appendix B for descriptive statistics of control variables.

We also investigate whether the intergenerational transmission between child and

caregiver time preferences is heterogeneous across subgroups. The heterogeneous effects

are estimated using the following model:

TP c
i = γ0 + γ1TP

p
i + γ2Hi + γ3(TP

p
i ×Hi) + γ4X i + εi (6)

where Hi is a subgroup characteristic of interest capturing the heterogeneity, which in-

cludes parent characteristics, i.e., whether one or both parents live in the household,

whether the caregiver is a biological parent and whether parents are divorced; caregiver

characteristics, i.e., caregiver’s age, education, activity time with the child and whether

the caregiver has the same gender as the child; child characteristics, i.e., child’s age,

gender, cognitive ability, whether the child is the only child, oldest child and number of

11



siblings. These subgroup characteristics are considered each one at a time.

3 Results

Table 2 shows that caregiver time preferences, represented by caregiver discount factor,

are significantly and positively correlated with child time preferences, measured by the

child’s decision to wait. This indicates that patient caregivers tend to have patient

children. In particular, the results suggest that a ten percentage point increase of caregiver

discount factor is associated with a three percentage point increase of the probability

that his/her child will wait for a later larger reward. This is generally true for both the

OLS (models I-II) and Probit regressions (models III-IV). Similar results are found when

caregiver discount factor is replaced by the number of waiting choices, as shown in table

3. See full regressions results in Appendix B.

Children-related covariates have insignificant coefficients in the following directions.

Age seems to have an upward parabolic relationship with ability to wait for a larger

reward. Being a girl and cognitive ability seem to be positively correlated with ability

to wait, while the correlations tend to be negative for household wealth and whether the

child chose sweets as a reward. Regarding parenthood, being a biological parent (26.2%)

and having both biological parents living at home (36.6%) are positively correlated with

child’s decision to wait but not significantly. In addition, other caregiver’s characteristics

are not significantly correlated to child time preferences, except for whether the caregiver

was choice consistent.

The estimation results are robust when standard errors are clustered at the school

level, when the whole sample is analyzed and when caregiver time preferences were cal-

culated using the decisions from choice set 2 (both estimated discount factor and number

of waiting choices). See Appendix B.

Table 4 presents the heterogeneous effects with respect to parent, caregiver and child

characteristics. The second row of panel A of the table shows that the interaction term

between caregiver time preferences and the dummy variable indicating that both bio-

logical parents are living at home (compared to no parent at home) are positive and

significant. In words, the relationship between child and caregiver time preferences when

both parents at home is stronger than with no parent. On the other hand, the relationship

with only one parent at home is indistinguishable from with no parent.
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Table 2: Estimation results with caregiver discount factor.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit

Caregiver discount factor 0.290*** 0.269** 0.287*** 0.262**
(0.0940) (0.114) (0.0911) (0.107)

Child’s age (in months) -0.0319 -0.0102 -0.0319 -0.00996
(0.0209) (0.0240) (0.0208) (0.0232)

Child’s age (in months) squared 0.000252 0.000102 0.000253 0.000100
(0.000162) (0.000184) (0.000161) (0.000178)

Child’s gender (1=girl) 0.0549 0.0574 0.0549 0.0569
(0.0393) (0.0434) (0.0390) (0.0417)

Household wealth -0.0497 -0.0557 -0.0490 -0.0545
(0.0324) (0.0386) (0.0322) (0.0362)

Child’s cognitive ability 0.0253 0.0248 0.0251 0.0252
(0.0212) (0.0234) (0.0208) (0.0224)

Child’s reward choice (1=sweets) -0.00709 0.00129 -0.00718 0.00307
(0.0396) (0.0448) (0.0394) (0.0433)

Biological parent as caregiver (1=yes) 0.0473 0.0499
(0.0937) (0.0891)

One parent lives in the HH (1=yes) -0.00844 -0.0100
(0.0636) (0.0602)

Both parents live in the HH (1=yes) 0.0324 0.0332
(0.0607) (0.0584)

Parents are divorced (1=yes) 0.0316 0.0294
(0.0641) (0.0603)

Activity time (1=above median) -0.0196 -0.0192
(0.0455) (0.0443)

Caregiver’s choice consistent (1=yes) -0.106* -0.105**
(0.0541) (0.0526)

Observations 638 543 638 543
Note: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regressions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include a
constant while (II) and (IV) include siblings controls, caregiver’s characteristics controls, elicitation task
related controls and interviewer and day of week controls.
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Table 3: Estimation results with the number of waiting choices.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit

Number of waiting choices 0.0206** 0.0228** 0.0205** 0.0224**
(0.00834) (0.00953) (0.00819) (0.00900)

Child’s age (in months) -0.0318 -0.00951 -0.0319 -0.00942
(0.0209) (0.0240) (0.0208) (0.0232)

Child’s age (in months) squared 0.000251 0.0000964 0.000252 0.0000957
(0.000162) (0.000183) (0.000161) (0.000178)

Child’s gender (1=girl) 0.0528 0.0585 0.0530 0.0581
(0.0395) (0.0434) (0.0391) (0.0418)

Household wealth -0.0512 -0.0554 -0.0505 -0.0541
(0.0322) (0.0386) (0.0321) (0.0362)

Child’s cognitive ability 0.0269 0.0266 0.0267 0.0268
(0.0213) (0.0234) (0.0209) (0.0225)

Child’s reward choice (1=sweets) -0.00815 0.000623 -0.00842 0.00222
(0.0397) (0.0449) (0.0395) (0.0433)

Biological parent as caregiver (1=yes) 0.0444 0.0471
(0.0935) (0.0890)

One parent lives in the HH (1=yes) -0.00915 -0.0106
(0.0636) (0.0602)

Both parents live in the HH (1=yes) 0.0315 0.0329
(0.0606) (0.0583)

Parents are divorced (1=yes) 0.0322 0.0296
(0.0643) (0.0604)

Activity time (1=above median) -0.0191 -0.0184
(0.0455) (0.0443)

Caregiver’s choice consistent (1=yes) -0.141*** -0.139***
-0.051 -0.050

Observations 638 543 638 543
Note: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regressions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include a
constant while (II) and (IV) include siblings controls, caregiver’s characteristics controls, elicitation task
related controls and interviewer and day of week controls.
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One potential explanation for the stronger relationship is a genetic one. The natural

way to examine this issue is to check the interaction term between time preference measure

and the dummy variable indicating whether the caregiver is a biological parent. Indeed,

this interaction term is positive, however not statistically significant. It could be because

a non-biological parent in our sample is still a (genetically) relative, mostly a grandparent.

Since biological and non-biological parents still share the same genes to some extent, the

difference caused by genetics might not be fully reflected in the interaction term.

We, therefore, take an alternative route to explore more about the genetic contribu-

tion in our setting by proposing that biological parents would be genetically closer to

their own children, relative to grandparents, and therefore, their time preferences should

be stronger correlated with their children’s than grandparents. To shed light on this pos-

sibility, we estimate the baseline model using the sample of children whose caregivers are

their mothers and grandmothers (mother’s side) separately. See table 5. As expected,

the relationship is stronger for the mother (e.g., α̂m
1 = 0.474 for a probit model) than

grandmother (e.g., α̂g
1 = 0.312 for the same specification). If we assume further that

the relationship can be decomposed into a hereditary/genetic contribution, which is sup-

posed to have a geometric transmission process across generations, and the environmental

one,6 we can write the relationships for mother and grandmother as follows: α̂m
1 = θ + η

and α̂g
1 = θ2 + η, respectively, where θ is a genetic contribution between one generation

and η is the environmental one. Based on the estimation results described above, the

genetic contribution for the mother and child relationship is θ = 0.203, which is approx-

imately 43% of whole relationship (for mother). In other words, child, parent, caregiver

and household characteristics play an important role in intergenerational transmission

of time preferences. We, therefore, investigate heterogeneous effects of those observed

characteristics below.

Unfortunately, none of those are statistically significant. We, therefore, discuss only

some of them. One interesting result is the positive impact of having a biological parent
6This decomposition is motivated by the literature on the quantification of natural/genetic and en-

vironmental influences on skills formation (e.g., Sacerdote, 2007, 2011; Fagereng et al., 2021). The key
difference is that our paper considers a transmission of a structural parameter, time preferences, not
behavioral outcomes like those papers. However, we cannot apply the behavioral model as they do. We
simply decompose the transmission coefficient, the estimation coefficient of the parent time preferences,
into hereditary/genetic and the rest, which covers parental investments, parenting style. The calculation
in this paper should be considered as suggestive at best.
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Table 4: Heterogeneous effects for the relationship between child and caregiver time
preferences (discount factor and number of waiting choices).

Discount factor Number of waiting choices
(I) OLS (II) Probit (III) OLS (IV) Probit

Panel A: Parent
One parent in the HH -0.0380 -0.0380 0.00158 0.00101

(0.291) (0.271) (0.0258) (0.0238)
Both parents in the HH 0.409* 0.423* 0.0483** 0.0505**

(0.238) (0.228) (0.0207) (0.0200)
Biological parent 0.134 0.149 0.0127 0.0138

(0.243) (0.238) (0.0207) (0.0205)
Divorced -0.276 -0.274 -0.0286 -0.0283

(0.270) (0.252) (0.0243) (0.0226)
Panel B: Caregiver
Age (in years) 0.0112 0.0109 0.000971 0.000964

(0.00863) (0.00836) (0.000756) (0.000736)
Years of education -0.0188 -0.0178 -0.000884 -0.000845

(0.0283) (0.0271) (0.00242) (0.00234)
Activity time with child 0.0790 0.0767 0.0223 0.0224

(0.211) (0.202) (0.0183) (0.0175)
Same gender with child -0.253 -0.247 -0.0135 -0.0129

(0.209) (0.199) (0.0183) (0.0176)
Panel C: Child
Age (in month) 0.00955 0.0102 0.00101 0.00106

(0.00946) (0.00915) (0.000827) (0.000803)
Female -0.230 -0.221 -0.0111 -0.0102

(0.210) (0.200) (0.0186) (0.0178)
Cognitive ability -0.00988 -0.00563 0.000133 0.000413

(0.106) (0.103) (0.00914) (0.00888)
Only child -0.169 -0.173 -0.0191 -0.0191

(0.208) (0.198) (0.0183) (0.0175)
Oldest child -0.129 -0.122 -0.0113 -0.0110

(0.275) (0.267) (0.0247) (0.0237)
Number of siblings 0.0234 0.0224 0.00364 0.00371

(0.173) (0.165) (0.0151) (0.0145)
Ex.Controls Y Y Y Y
Note: Standard errors, clustered on household level, are in parentheses. Columns II and IV report
marginal effects from Probit regressions. Each row reports estimation coefficient of interaction term
between each variable and discount factor (column I-II) or number of waiting choices (column III-IV)
reflecting heterogeneous effect of the variable. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Table 5: Estimation results for children whose caregivers were either mothers or (mother-
sided) grandmother.
Dep. Variable Child’s ability to wait

(I) OLS (II) Probit (III) OLS (IV) Probit
Mothers’ discount factor 0.465 0.472** - -

(0.287) (0.193)
(Mother-sided) - - 0.309* 0.310**
Grandmothers’ discount factor (0.167) (0.154)
Ex. Controls Y Y Y Y
Observations 117 117 249 249
Note: Standard errors, clustered on household level, are in parentheses. Columns II and IV report
marginal effects from Probit regressions. * p < 0.10, ** p < 0.05, *** p < 0.01.

as a caregiver, as shown in the third row of panel A. This emphasizes the role of genetics

in intergenerational transmission of time preferences. On the other hand, having divorced

parents seem to make the relationship weaker (negative coefficient). This suggests that

household environment matters (though not enough to be statistically significant). Re-

garding time investment, we find a positive but insignificant effect of activity time on

the relationship, which is aligned with Brenoe and Epper (2019). One would imagine

that a pair of caregivers and a child who spent more time together should have signifi-

cant stronger relationship. In conclusion, all these insignificant results indicate that the

formation of time preferences is not so easy to understand. More research is needed.

4 Discussion and Conclusion

This study measures child and caregiver time preferences using a binary delay gratifica-

tion task and a multiple price list, respectively. We take advantage of having access to

an ongoing panel data survey. On the one hand, it allows us to conduct field experiments

with the subjects. On the other hand, we can account for individual heterogeneity by in-

corporating household consumption into the estimation of caregiver’s individual discount

factor because the RIECE panel data contain detailed disaggregate consumption.

Our main finding is that child and caregiver time preferences are significantly corre-

lated. In words, a patient caregiver tends to have a patient child. This relationship is

robust, and aligned with findings in Chowdhury et al. (ming) for Bangladesh, Falk et al.

(2021) for Germany and Brenoe and Epper (2019) for Denmark. Caregivers in both stud-
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ies are biological parents while only 26.2% of our final sample are. In that sense, our work

contributes to the literature by showing that the relationship between child and caregiver

time preferences exists even when the caregiver is not a biological parent. To the best

of our knowledge, this paper is the first to investigate this relationship in heterogeneous

households in terms of whether a caregiver is a biological parent and whether a biological

parent lives at home.

Another interesting finding is that the correlation between child and caregiver time

preferences is significantly stronger when both biological parents live at home than when

no parent is present. In addition, we found that mother’s time preferences tend to be

closer to child time preferences than grandmother’s (mother’s side). This finding sug-

gests that genetics may play an important role in intergenerational transmission of time

preferences. Our crude calculation indicates that the genetic contribution could be ap-

proximately 43% of the whole relationship. The other half should come from environment

factors. Unfortunately, all heterogeneous effects of other supporting factors considered

in this paper, except the presence of both parents, are not statistically significant. The

insignificance suggests that the origin of time preferences is not so easy to understand

and more research is needed.

There are some limitations regarding measuring of time preferences. First, the tradi-

tional task used to elicit child time preference in this study is a one binary decision task,

which might be prone to measurement error which cannot be dealt with using factor anal-

ysis. For the future research, an outcome whose measurement errors could be addressed

should be applied properly. Second, our paper needs to assume a specific form for the

utility function (log utility function for baseline analysis and a linear one for robustness)

in order to estimate individual discount factor. However, it would be better if we could

do that without the functional form assumption. That would be possible only if we could

conduct a field experiment to elicit individual risk preferences as in the seminal paper by

Andersen et al. (2008). We have to leave that to future research.

In conclusion, the findings of this study support previous evidence on intergenerational

transmission of time preferences within a household and further extends the knowledge

that this transmission is present even though caregivers are not biological mothers or

fathers.
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A Sampling Framework of the RIECE Panel Data

RIECE panel data result from two sets of baseline samples, the first generation sample

(the survey began in 2015) and the second generation sample (the survey began in 2016).

A.1 The First Generation Sample

The first generation sample are young children who were two to five years old in June 2015

and attended one of 50 public child care centers in Mahasarakham and Kalasin provinces

that participated in the Reducing Inequality through Early Childhood Education program

(RIECE). The survey randomly chose 25 children from each center whenever possible,

and chose all if there were less than 25 in the center. Another stratification criterion is

child age. That is, the sample consisted of 15 children who were older than 3 years old

and 10 of the younger whenever possible. If there were not enough of sample from one of

the groups, it would be replaced from the other. To sum up, the first generation sample

consisted of 1,054 children from 1,006 households in 262 villages in 29 Tambons.7

A.2 The Second Generation Sample

With limited resources, it was not possible to follow up children in 262 villages. The

survey redesigned sampling framework using village instead of child care center as a stra-

tum. The survey began with a census of children, who were one to four years old in

June 2016, in 23 Tambons (subset of the 29 Tambons of the first generation sample) of

Mahasarakham and Kalasin provinces. The census was performed by village health volun-

teers, who lived within the villages. For each Tambon, all villages were then categorized

into the following three groups bases on the number of eligible children.

1. Small villages: villages whose the number of eligible children was less than the 30th

percentile.

2. Medium villages: villages whose the number of eligible children was between the

30th − 70th percentile.
7Dinh and Kilenthong (2021) and Chujan and Kilenthong (2021) employed an enlarged sample of the

data that covered some children from not only Mahasarakham and Kalasin provinces but also Roi-et
province. The enlarged sample contained 1,105 children.
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3. Large villages: villages whose the number of eligible children was larger than the

70th percentile.

One small, two medium and one large villages were randomly chosen for each Tambon.

All eligible children in the chosen villages were automatically chosen as part of the sample.

The total number of sample from this group was 1,040 children from 886 households in

92 villages.

A.3 The Consolidated Sample

The consolidated sample combined the sample from both waves. For the second gen-

eration sample, it kept all 1,040 children. For the first generation sample, It contained

the following two parts: (1) all children from the first generation sample who lived in

those 92 villages of the second wave (329 children); and (2) all children from the first

generation sample who lived in additional villages (299 children). For each Tambon, two

to three additional villages with a large number of sample from the first generation were

chosen. To sum up, the consolidated sample from both waves at the end of 2016 survey

consisted of 1,668 children from 21 Tambons or subdistricts in Mahasarakham province

and 2 Tambons in Kalasin province.
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B Additional Tables

B.1 Characteristics of children who passed and failed the test
questions
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Table B.1: Characteristics of children in the final and whole samples
Final Sample Whole Sample Difference
Mean (SD) Mean (SD) (p-values)

Child’s decision to wait (1=yes) 0.554 0.557 0.002
(0.497) (0.497) (0.925)

Caregiver’s discount factor 0.772 0.774 0.002
(0.211) (0.210) (0.842)

Caregiver’s number of waiting choices 2.898 2.914 0.016
(2.398) (2.392) (0.903)

Child’s age (months) 65.463 64.951 -0.512
(10.858) (11.040) (0.377)

Gender (1=girl) 0.470 0.462 -0.008
(0.499) (0.499) (0.773)

Cognitive ability (age-standardized) -0.003 -0.018 -0.015
(0.957) (0.949) (0.763)

Wealth (standardized) 0.047 0.052 0.005
(0.671) (0.674) (0.894)

Only child (1=yes) 0.451 0.449 -0.003
(0.498) (0.498) (0.917)

Oldest child (1=yes) 0.150 0.149 -0.001
(0.357) (0.356) (0.962)

Number of siblings 0.507 0.503 -0.004
(0.620) (0.616) (0.909)

No parent living at home (1=yes) 0.447 0.447 0.000
(0.498) (0.498) (0.994)

One parent living at home (1=yes) 0.187 0.192 0.004
(0.390) (0.394) (0.833)

Both parents living at home (1=yes) 0.366 0.361 -0.005
(0.482) (0.481) (0.858)

Bilological parent as caregiver (1=yes) 0.262 0.260 -0.002
(0.440) (0.439) (0.948)

Parent are divorced (1=yes) 0.174 0.175 0.000
(0.380) (0.380) (0.984)

Activity time (hr/wk) 1.181 1.172 -0.010
(1.918) (1.894) (0.924)

Sweets as a reward (1=yes) 0.503 0.503 0.001
(0.500) (0.500) (0.983)

Caregiver’s age (years) 51.053 51.084 0.031
(12.808) (12.839) (0.964)

Caregiver’s education (years) 6.795 6.762 -0.033
(3.737) (3.710) (0.874)

Gender of caregiver (1=female) 0.909 0.907 -0.002
(0.288) (0.291) (0.917)

Observations 700 731
Note: * p < 0.10, ** p < 0.05, *** p < 0.01.
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B.2 Control variables

Table B.2: Descriptive characteristics of control variables
Variables Mean (SD)/ N

Proportion

Child characteristics
Age (in months) 65.46 (10.9) 700
Gender (1=girl) 47% 700
Cognitive ability (via factor analysis) -0.003 (0.96) 700
Only child (1=yes) 45.1% 700
Oldest child (1=yes) 15% 700
Number of siblings 0.51 (0.62) 700

Elicitation tasks related
A child chose sweets as a reward (1=yes) 50.3% 690
Each interviewer (10 persons) - 681
Each day of week (5 weekdays) - 700
Task payoff wanted (1=yes) 91.5% 610
Caregiver played set 1 then set 2 (1=yes) 55.5% 614
Caregiver’s choice consistent (1=yes) 74.2% 608

Household
Wealth (via factor analysis) 0.047 (0.67) 700
Biological parent as caregiver (1=yes) 26.2% 699
One biological parent in the HH (1=yes) 18.7% 700
Both biological parents in the HH (1=yes) 36.6% 700
Parents are divorced (1=yes) 17.4% 683
Caregiver’s age (years) 51.02 (12.83) 655
Caregiver’s gender (1=female) 90.7% 657
Caregiver’s education (years) 6.82 (3.75) 587
Activity time (average 2016-2019 in hr/wk) 1.02 (1.71) 700
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B.3 Full regressions results of the baseline analysis
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Table B.3: Estimation results with caregiver discount factor (full model).
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Caregiver discount factor 0.290*** 0.269** 0.287*** 0.262**

(0.0940) (0.114) (0.0911) (0.107)
Child’s age (in months) -0.0319 -0.0102 -0.0319 -0.00996

(0.0209) (0.0240) (0.0208) (0.0232)
Child’s age (in months) squared 0.00025 0.00010 0.00025 0.00010

(0.00016) (0.00018) (0.00016) (0.00018)
Child’s gender (1=girl) 0.0549 0.0574 0.0549 0.0569

(0.0393) (0.0434) (0.0390) (0.0417)
Household wealth -0.0497 -0.0557 -0.0490 -0.0545

(0.0324) (0.0386) (0.0322) (0.0362)
Child’s cognitive ability 0.0253 0.0248 0.0251 0.0252

(0.0212) (0.0234) (0.0208) (0.0224)
Child’s reward choice (1=sweets) -0.00709 0.00129 -0.00718 0.00307

(0.0396) (0.0448) (0.0394) (0.0433)
Biological parent as caregiver (1=yes) 0.0473 0.0499

(0.0937) (0.0891)
One parent lives in the HH (1=yes) -0.00844 -0.0100

(0.0636) (0.0602)
Both parents live in the HH (1=yes) 0.0324 0.0332

(0.0607) (0.0584)
Parents are divorced (1=yes) 0.0316 0.0294

(0.0641) (0.0603)
Activity time (1=above median) -0.0196 -0.0192

(0.0455) (0.0443)
Number of siblings -0.00881 -0.0107

(0.0470) (0.0455)
Only child (1=yes) -0.0444 -0.0457

(0.0626) (0.0600)
Oldest child (1=yes) -0.0501 -0.0476

(0.0715) (0.0694)
Caregiver’s gender (1=female) 0.0395 0.0385

(0.0717) (0.0687)
Caregiver’s gender (year) 0.00040 0.00042

(0.00301) (0.00288)
Caregiver’s years of education 0.0100 0.00963

(0.00915) (0.00876)
Caregiver’s choice consistent (1=yes) -0.106* -0.105**

(0.0541) (0.0526)
Received task payment (1=yes) -0.0638 -0.0646

(0.0823) (0.0800)
Choice set order -0.0285 -0.0281

(0.0441) (0.0426)
Observations 638 543 638 543
Notes: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.28



Table B.4: Estimation results with the number of waiting choices (full model).
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Number of waiting choices 0.0206** 0.0228** 0.0205** 0.0224**

(0.00834) (0.00953) (0.00819) (0.00900)
Child’s age (in months) -0.0318 -0.00989 -0.0319 -0.00981

(0.0209) (0.0239) (0.0208) (0.0232)
Child’s age (in months) squared 0.00025 0.00010 0.00025 0.00010

(0.00016) (0.00018) (0.00016) (0.00018)
Child’s gender (1=girl) 0.0528 0.0580 0.0530 0.0576

(0.0395) (0.0435) (0.0391) (0.0418)
Household wealth -0.0512 -0.0562 -0.0505 -0.0548

(0.0322) (0.0386) (0.0321) (0.0362)
Child’s cognitive ability 0.0269 0.0265 0.0267 0.0267

(0.0213) (0.0236) (0.0209) (0.0226)
Child’s reward choice (1=sweets) -0.00815 0.00175 -0.00842 0.00338

(0.0397) (0.0449) (0.0395) (0.0433)
Biological parent as caregiver (1=yes) 0.0428 0.0454

(0.0936) (0.0890)
One parent lives in the HH (1=yes) -0.00859 -0.00994

(0.0636) (0.0602)
Both parents live in the HH (1=yes) 0.0319 0.0332

(0.0605) (0.0583)
Parents are divorced (1=yes) 0.0322 0.0296

(0.0644) (0.0605)
Activity time (1=above median) -0.00718 -0.00711

(0.0455) (0.0442)
Number of siblings -0.00865 -0.0103

(0.0468) (0.0454)
Only child (1=yes) -0.0470 -0.0480

(0.0623) (0.0598)
Oldest child (1=yes) -0.0479 -0.0461

(0.0718) (0.0696)
Caregiver’s gender (1=female) 0.0366 0.0354

(0.0716) (0.0687)
Caregiver’s gender (year) 0.00038 0.00040

(0.00302) (0.00289)
Caregiver’s years of education 0.00981 0.00945

(0.00916) (0.00876)
Caregiver’s choice consistent (1=yes) -0.141*** -0.139***

(0.0515) (0.0497)
Received task payment (1=yes) -0.0613 -0.0617

(0.0830) (0.0805)
Choice set order -0.0258 -0.0252

(0.0441) (0.0426)
Observations 638 543 638 543
Note: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.29



B.4 Robustness check of baseline analysis
B.4.1 Analysis with standard errors clustered on school level
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Table B.5: Estimation results with caregiver discount factor for robustness checks when
clustering on school level.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Caregiver discount factor 0.290*** 0.269*** 0.287*** 0.262***

(0.0835) (0.100) (0.0807) (0.0933)
Child’s age (in months) -0.0319 -0.0102 -0.0319 -0.00996

(0.0200) (0.0209) (0.0200) (0.0204)
Child’s age (in months) squared 0.00023 0.00010 0.00025 0.00010

(0.00015) (0.00016) (0.00015) (0.00016)
Child’s gender (1=girl) 0.0549 0.0574 0.0549 0.0569

(0.0443) (0.0480) (0.0440) (0.0460)
Household wealth -0.0497* -0.0557 -0.0490* -0.0545

(0.0283) (0.0353) (0.0283) (0.0333)
Child’s cognitive ability 0.0253 0.0248 0.0251 0.0252

(0.0226) (0.0242) (0.0222) (0.0230)
Child’s reward choice (1=sweets) -0.00709 0.00129 -0.00718 0.00307

(0.0336) (0.0372) (0.0334) (0.0359)
Biological parent as caregiver (1=yes) 0.0473 0.0499

(0.0971) (0.0927)
One parent lives in the HH (1=yes) -0.00844 -0.0100

(0.0647) (0.0613)
Both parents live in the HH (1=yes) 0.0324 0.0332

(0.0621) (0.0595)
Parents are divorced (1=yes) 0.0316 0.0294

(0.0631) (0.0596)
Activity time (1=above median) -0.0196 -0.0192

(0.0490) (0.0474)
Number of siblings -0.00881 -0.0107

(0.0510) (0.0500)
Only child (1=yes) -0.0444 -0.0457

(0.0702) (0.0674)
Oldest child (1=yes) -0.0501 -0.0476

(0.0784) (0.0767)
Caregiver’s gender (1=female) 0.0395 0.0385

(0.0685) (0.0655)
Caregiver’s gender (year) 0.00040 0.00042

(0.00290) (0.00279)
Caregiver’s years of education 0.0100 0.00963

(0.0105) (0.0100)
Caregiver’s choice consistent (1=yes) -0.106* -0.105*

(0.0582) (0.0568)
Received task payment (1=yes) -0.0638 -0.0646

(0.0786) (0.0767)
Choice set order -0.0285 -0.0281

(0.0383) (0.0371)
Observations 638 543 638 543
Notes: Standard errors, clustered on school level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.31



Table B.6: Estimation resultswith the number of waiting choices for robustness checks
when clustering on school level.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Number of waiting choices 0.0206** 0.0228*** 0.0205*** 0.0224***

(0.00797) (0.00866) (0.00783) (0.00810)
Child’s age (in months) -0.0318 -0.00951 -0.0319 -0.00942

(0.0200) (0.0208) (0.0199) (0.0203)
Child’s age (in months) squared 0.00025 0.00010 0.00025* 0.00010

(0.000154) (0.000158) (0.000153) (0.000155)
Child’s gender (1=girl) 0.0528 0.0585 0.0530 0.0581

(0.0442) (0.0479) (0.0439) (0.0460)
Household wealth -0.0512* -0.0554 -0.0505* -0.0541

(0.0281) (0.0352) (0.0281) (0.0332)
Child’s cognitive ability 0.0269 0.0266 0.0267 0.0268

(0.0228) (0.0244) (0.0224) (0.0232)
Child’s reward choice (1=sweets) -0.00815 0.00062 -0.00842 0.00222

(0.0339) (0.0376) (0.0337) (0.0361)
Biological parent as caregiver (1=yes) 0.0444 0.0471

(0.0971) (0.0928)
One parent lives in the HH (1=yes) -0.00915 -0.0106

(0.0647) (0.0613)
Both parents live in the HH (1=yes) 0.0315 0.0329

(0.0619) (0.0593)
Parents are divorced (1=yes) 0.0322 0.0296

(0.0633) (0.0597)
Activity time (1=above median) -0.0191 -0.0184

(0.0488) (0.0472)
Number of siblings -0.00902 -0.0107

(0.0507) (0.0497)
Only child (1=yes) -0.0450 -0.0460

(0.0703) (0.0673)
Oldest child (1=yes) -0.0480 -0.0461

(0.0791) (0.0771)
Caregiver’s gender (1=female) 0.0389 0.0377

(0.0686) (0.0656)
Caregiver’s gender (year) 0.00034 0.00037

(0.00290) (0.00280)
Caregiver’s years of education 0.00984 0.00948

(0.0104) (0.00997)
Caregiver’s choice consistent (1=yes) -0.141** -0.139***

(0.0555) (0.0540)
Received task payment (1=yes) -0.0611 -0.0616

(0.0792) (0.0770)
Choice set order -0.0259 -0.0254

(0.0384) (0.0372)
Observations 638 543 638 543
Notes: Standard errors, clustered on school level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.32



B.4.2 Analysis with whole sample
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Table B.7: Estimation results with caregiver discount factor for robustness checks when
using the whole sample.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Caregiver discount factor 0.261*** 0.274** 0.258*** 0.270***

(0.0899) (0.109) (0.0874) (0.103)
Child’s age (in months) -0.0254 -0.00751 -0.0256 -0.00749

(0.0185) (0.0212) (0.0185) (0.0205)
Child’s age (in months) squared 0.00021 0.00009 0.00021 0.00009

(0.000144) (0.000163) (0.000144) (0.000158)
Child’s gender (1=girl) 0.0623* 0.0653 0.0623* 0.0652

(0.0378) (0.0415) (0.0373) (0.0399)
Household wealth -0.0435 -0.0247 -0.0429 -0.0246

(0.0304) (0.0348) (0.0301) (0.0328)
Child’s cognitive ability 0.0180 0.0195 0.0180 0.0205

(0.0202) (0.0223) (0.0198) (0.0214)
Child’s reward choice (1=sweets) -0.0106 -0.0109 -0.0104 -0.00994

(0.0372) (0.0421) (0.0369) (0.0407)
Failed test questions (1=yes) 0.0594 0.00700 0.0601 0.00668

(0.104) (0.134) (0.105) (0.125)
Caregiver played the task (1=yes) -0.0176 0.0254 -0.0166 0.0223

(0.0777) (0.0785) (0.0768) (0.0767)
Biological parent as caregiver (1=yes) 0.102 0.104

(0.0767) (0.0739)
One parent lives in the HH (1=yes) -0.0286 -0.0293

(0.0608) (0.0577)
Both parents live in the HH (1=yes) -0.00852 -0.00613

(0.0577) (0.0555)
Parents are divorced (1=yes) 0.0113 0.0104

(0.0590) (0.0560)
Activity time (1=above median) -0.0247 -0.0246

(0.0441) (0.0430)
Number of siblings -0.0474 -0.0484

(0.0445) (0.0430)
Only child (1=yes) -0.0705 -0.0721

(0.0595) (0.0572)
Oldest child (1=yes) -0.0920 -0.0911

(0.0675) (0.0657)
Caregiver’s gender (1=female) -0.00646 -0.00461

(0.0664) (0.0639)
Caregiver’s gender (year) 0.000724 0.000793

(0.00268) (0.00256)
Caregiver’s years of education 0.00312 0.00290

(0.00831) (0.00806)
Caregiver’s choice consistent (1=yes) -0.0567 -0.0559

(0.0510) (0.0500)
Received task payment (1=yes) -0.0708 -0.0697

(0.0763) (0.0748)
Choice set order -0.0321 -0.0323

(0.0417) (0.0403)
Observations 712 606 712 606
Notes: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.
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Table B.8: Estimation results with the number of waiting choices for robustness checks
when using the whole sample.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Number of waiting choices 0.0183** 0.0209** 0.0182** 0.0207**

(0.00794) (0.00909) (0.00781) (0.00868)
Child’s age (in months) -0.0250 -0.00666 -0.0253 -0.00679

(0.0185) (0.0212) (0.0185) (0.0205)
Child’s age (in months) squared 0.00020 0.00008 0.00021 0.00008

(0.00014) (0.00016) (0.00014) (0.00016)
Child’s gender (1=girl) 0.0609 0.0649 0.0610 0.0649

(0.0379) (0.0415) (0.0375) (0.0400)
Household wealth -0.0452 -0.0247 -0.0446 -0.0245

(0.0303) (0.0347) (0.0300) (0.0328)
Child’s cognitive ability 0.0193 0.0212 0.0193 0.0220

(0.0202) (0.0223) (0.0199) (0.0214)
Child’s reward choice (1=sweets) -0.0115 -0.0115 -0.0116 -0.0107

(0.0373) (0.0421) (0.0370) (0.0407)
Failed test questions (1=yes) 0.0665 0.00555 0.0669 0.00384

(0.105) (0.136) (0.106) (0.127)
Caregiver played the task (1=yes) -0.0111 0.0285 -0.0106 0.0261

(0.0772) (0.0789) (0.0766) (0.0771)
Biological parent as caregiver (1=yes) 0.101 0.103

(0.0767) (0.0740)
One parent lives in the HH (1=yes) -0.0305 -0.0310

(0.0609) (0.0578)
Both parents live in the HH (1=yes) -0.0102 -0.00748

(0.0577) (0.0555)
Parents are divorced (1=yes) 0.0106 0.00952

(0.0591) (0.0561)
Activity time (1=above median) -0.0238 -0.0236

(0.0443) (0.0431)
Number of siblings -0.0489 -0.0499

(0.0444) (0.0428)
Only child (1=yes) -0.0726 -0.0740

(0.0595) (0.0572)
Oldest child (1=yes) -0.0899 -0.0892

(0.0678) (0.0659)
Caregiver’s gender (1=female) -0.00738 -0.00580

(0.0666) (0.0641)
Caregiver’s gender (year) 0.00070 0.00077

(0.00269) (0.00257)
Caregiver’s years of education 0.00300 0.00280

(0.00832) (0.00807)
Caregiver’s choice consistent (1=yes) -0.0914* -0.0902*

(0.0486) (0.0473)
Received task payment (1=yes) -0.0660 -0.0648

(0.0768) (0.0751)
Choice set order -0.0299 -0.0299

(0.0418) (0.0404)
Observations 712 606 712 606
Notes: Standard errors, clustered on household level, are in parentheses. Columns III-IV report marginal
effects from Probit regresssions. * p < 0.10, ** p < 0.05, *** p < 0.01. Specifications (I) and (II) include
a constant while (II) and (IV) include interviewer and day of week controls.
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B.4.3 Analysis with decisions in choice set 2
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Table B.9: Estimation results with caregiver discount factor for robustness checks when
using choice set 2.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Caregiver discount factor (set 2) 0.328*** 0.233* 0.326*** 0.226*

(0.104) (0.131) (0.102) (0.124)
Non-parametric measure of present bias 0.140** 0.141** 0.139** 0.139**

(0.0578) (0.0647) (0.0562) (0.0613)
Child’s age (in months) -0.0328 -0.0110 -0.0330 -0.0109

(0.0209) (0.0240) (0.0208) (0.0232)
Child’s age (in months) squared 0.00026 0.00011 0.00026 0.00011

(0.00016) (0.00018) (0.00016) (0.00018)
Child’s gender (1=girl) 0.0574 0.0571 0.0577 0.0570

(0.0393) (0.0433) (0.0390) (0.0417)
Household wealth -0.0466 -0.0550 -0.0459 -0.0538

(0.0325) (0.0394) (0.0321) (0.0369)
Child’s cognitive ability 0.0275 0.0270 0.0273 0.0271

(0.0212) (0.0235) (0.0208) (0.0225)
Child’s reward choice (1=sweets) -0.00502 0.00210 -0.00511 0.00353

(0.0397) (0.0449) (0.0394) (0.0433)
Biological parent as caregiver (1=yes) 0.0443 0.0470

(0.0936) (0.0891)
One parent lives in the HH (1=yes) -0.00828 -0.00931

(0.0635) (0.0602)
Both parents live in the HH (1=yes) 0.0262 0.0274

(0.0611) (0.0586)
Parents are divorced (1=yes) 0.0320 0.0291

(0.0647) (0.0608)
Activity time (1=above median) -0.0154 -0.0154

(0.0460) (0.0447)
Number of siblings -0.00924 -0.0108

(0.0472) (0.0456)
Only child (1=yes) -0.0459 -0.0471

(0.0630) (0.0602)
Oldest child (1=yes) -0.0506 -0.0491

(0.0721) (0.0699)
Caregiver’s gender (1=female) 0.0350 0.0334

(0.0726) (0.0696)
Caregiver’s gender (year) 0.00029 0.00030

(0.00307) (0.00292)
Caregiver’s years of education 0.0102 0.00984

(0.00922) (0.00878)
Caregiver’s choice consistent (1=yes) -0.113** -0.112**

(0.0553) (0.0537)
Received task payment (1=yes) -0.0583 -0.0584

(0.0833) (0.0807)
Choice set order -0.0266 -0.0262

(0.0443) (0.0428)
Observations 637 542 637 542
Non-parametric measure of present bias is the number of choice reversal between choice set 1 and 2; For
an item that participant waited in set 1 (2) but did not wait in set 2 (1), the present bias measure is
1 (-1); For a consistent item, the measure is 0. Standard errors, clustered on household level, are in
parentheses. Columns III-IV report marginal effects from Probit regresssions. * p < 0.10, ** p < 0.05,
*** p < 0.01. Specifications (I) and (II) include a constant while (II) and (IV) include interviewer and
day of week controls. 37



Table B.10: Estimation results with the number of waiting choices for robustness checks
when using choice set 2.
Outcome: (I) (II) (III) (IV)
Child’s choice to wait OLS OLS Probit Probit
Number of waiting choices (set 2) 0.0207** 0.0207* 0.0207** 0.0201*

(0.00972) (0.0113) (0.00959) (0.0107)
Non-parametric measure of present bias 0.0200** 0.0242** 0.0199** 0.0239**

(0.00983) (0.0108) (0.00963) (0.0103)
Child’s age (in months) -0.0327 -0.0104 -0.0328 -0.0103

(0.0210) (0.0240) (0.0209) (0.0232)
Child’s age (in months) squared 0.00026 0.00010 0.00026 0.00010

(0.00016) (0.00018) (0.00016) (0.00018)
Child’s gender (1=girl) 0.0542 0.0597 0.0544 0.0593

(0.0395) (0.0435) (0.0392) (0.0418)
Household wealth -0.0507 -0.0557 -0.0501 -0.0544

(0.0324) (0.0391) (0.0322) (0.0367)
Child’s cognitive ability 0.0277 0.0273 0.0276 0.0276

(0.0213) (0.0235) (0.0209) (0.0225)
Child’s reward choice (1=sweets) -0.00646 0.00194 -0.00671 0.00346

(0.0397) (0.0448) (0.0394) (0.0432)
Biological parent as caregiver (1=yes) 0.0432 0.0460

(0.0937) (0.0892)
One parent lives in the HH (1=yes) -0.00856 -0.00962

(0.0636) (0.0603)
Both parents live in the HH (1=yes) 0.0277 0.0290

(0.0610) (0.0586)
Parents are divorced (1=yes) 0.0314 0.0287

(0.0645) (0.0607)
Activity time (1=above median) -0.0158 -0.0158

(0.0460) (0.0446)
Number of siblings -0.00765 -0.00939

(0.0471) (0.0456)
Only child (1=yes) -0.0462 -0.0475

(0.0629) (0.0602)
Oldest child (1=yes) -0.0495 -0.0477

(0.0721) (0.0697)
Caregiver’s gender (1=female) 0.0341 0.0326

(0.0725) (0.0696)
Caregiver’s gender (year) 0.000139 0.000156

(0.00305) (0.00291)
Caregiver’s years of education 0.00990 0.00955

(0.00923) (0.00880)
Caregiver’s choice consistent (1=yes) -0.141*** -0.140***

(0.0516) (0.0499)
Received task payment (1=yes) -0.0596 -0.0600

(0.0832) (0.0807)
Choice set order -0.0274 -0.0271

(0.0443) (0.0427)
Observations 637 542 637 542
Non-parametric measure of present bias is the number of choice reversal between choice set 1 and 2; For
an item that participant waited in set 1 (2) but did not wait in set 2 (1), the present bias measure is
1 (-1); For a consistent item, the measure is 0. Standard errors, clustered on household level, are in
parentheses. Columns III-IV report marginal effects from Probit regresssions. * p < 0.10, ** p < 0.05,
*** p < 0.01. Specifications (I) and (II) include a constant while (II) and (IV) include interviewer and
day of week controls. 38


