Multilevel Modelling of Country Effects. A Cautionary Tale

Supplementary Material

Mark L. Bryan Stephen P. Jenkins
(ISER, University of Essex) (London School of Economics, ISER,
and IZA, Bonn)

This document contains the Supplementary Material referred to in the main text.

Further details can be found in:
Bryan, M. L. and Jenkins, S. P. (2013). ‘ Regression analysis of country effects using
multilevel data: a cautionary tale’, Working Paper 2013-14. Colchester: ISER,
University of Essex. https.//www.iser.essex.ac.uk/publications/working-
papers/iser/2013-14

A full list of References for work cited in this appendix is found in the main text or in Bryan
and Jenkins (2013, op. cit.)

Contents

Section Topic Page
1. Regression analysis of multilevel country data: four approaches 2
2. Choice of approach 5
3. The two-step approach 7
4, Generation of datafor Monte-Carlo simulations 9
5. Basic linear model: simulations repeated using different initial seed 11
6. Assessment of basic linear and logit model estimator accuracy intermsof 12

RMSE

7. Monte-Carlo simulation estimates for extended linear and logit models 13
8. Illustration of two-step estimation and data visualisation 22
9. Stata do-file code used for running the Monte-Carlo simulations 26


https://www.iser.essex.ac.uk/publications/working-papers/iser/2013-14
https://www.iser.essex.ac.uk/publications/working-papers/iser/2013-14

81. Regression analysis of multilevel country data: four approaches

We review four regression approaches that an analyst might use with multilevel country data,
based on the following linear model for a metric outcome variable:*

Vie=XigB+Zy + U+ &, withi=1,...,Ng;c=1,...,C. Q)
Outcome y;. for each person i in country c is assumed to depend on both observed predictors
and unobserved factors. X contains variables that summarise individual-level characteristics
such as age, education or marital status; Z. contains variables summarising country-level
features such as socio-economic institutions or labour markets. There are aso unobserved
individual effects (&¢) and country effects (uc) that are each assumed to be normally
distributed and uncorrelated with X;c and Z.

Pooling the data for all countries (and using cluster-robust standard errors)

A first approach isto simply pool the data from al of the country surveys. In this approach
the unobserved individual and country effects are combined into a single composite error
term. The outcome is no longer modelled conditional on a country’ s unobserved
characteristics, instead the 8 parameters are interpreted as the effect of X. averaged over al
possible values of u.. Thisis sometimes called the population-averaged (PA) effect, to be
distinguished from the cluster-specific (country-specific) effect that conditions on u,
(Neuhaus et al. 1991). In linear models, the PA and cluster-specific effects are identical
because the effect of X does not depend on the other variables (unlike in non-linear models).
Whatever the case, there are consequences for the standard errorsif one disregards the
nesting of observations within countries and the fact that individual s within a country share
unobserved characteristics (U is an omitted variable). This leads to underestimation of the
standard errors of S because the within-group (intra-class) correlation across individua units
is not accounted for (Moulton 1986).

Fortunately, it is straightforward to apply a‘Moulton correction’ or, more commonly,
to allow for more general correlation structure among individuals within countries using
estimates of cluster-robust standard errors where the clusters are the countries (Angrist and

! Our discussion is limited to the classical statistical framework favoured by most applied researchers. Bayesian
methods offer a potential way to address the small numbersissues, contingent on making assumptions about
“prior distributions’ of parameters including regarding country effects. See inter alia Browne and Draper (2006
and Gelman (2006). Bayesian methods are not yet widely used by social science researchers. One exception is
the application by Kedar (2005) in which the number of second level unitsis 14.
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Pischke 2009: 312-3).2 Another possibility is to derive standard errors with block-bootstrap
techniques (Angrist and Pischke 2009: 315; Cameron, Gelbach, and Miller 2008). Although
cluster-robust standard errors are easy to derive nowadays, reliance on them is a conservative
strategy because the within-country correlation is controlled for but not explicitly modelled.
There are no estimates of parameters describing the distributions of the unobserved factors.
The other three approaches (which are cluster-specific) account for the hierarchical

nature of the data explicitly.

Separate models for each country

Researchers can fit a separate model to each country’ s dataset. In this case, any country effect
(uc) is absorbed into, and cannot be identified separately from, the intercept term in each
country’ s regression model (and so is afixed parameter included as an element of ). This
approach has the advantage of allowing the estimates of the coefficients on individual-level
characteristics (the elements of B other than the intercept) to differ across countries. In

addition, the variance of the individual-specific error is aso country-specific.

Country fixed effects (FE) models

In afixed effects (FE) approach, the data from the country surveys are pooled but the model
specification includes distinct country intercepts (estimated as the coefficients on country
binary indicator variables). Again, the country effects are treated as fixed parameters rather
than random terms, with each country intercept representing the effects of unobserved factors
that are shared within each country. In the ssmplest case, the individual effects (the non-
intercept elements of B) are constrained to be equal across countries, but they can be allowed
to differ between countries by interacting subsets of individual-level characteristics with the
country indicator variables. Estimates from amodel that includes afull set of interactions
between individual characteristics and the country dummies are not equivalent to the
estimates derived from distinct country regressions because the residual error varianceis

constrained to be the same across countries in the former case but not in the latter.

2 |n Stata, one would use the regression command optionvce( cl ust er country_identifier).
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Country random effects (RE) models

The random effects (RE) approach also pools the data and allows for country effects.
However, rather than treating these as distinct values each of which can be estimated, they
are modelled as random draws from a distribution (usually normal) with mean zero and
variance which is estimated (estimates of the separate country effects can be obtained from
the estimated parameters using Empirical Bayes techniques; see Raudenbush and Bryk 2002:
47-8). Although this approach is termed ‘ random effects’, the parameters g and y remain
fixed in the ssmple case; in a more complicated RE model they may also be allowed to vary
randomly (see Bryan and Jenkins 2013: section 4). One of the attractions of the RE approach
isthat country-level regressors can aso be used as model predictors (see below). By contrast,
in the FE approach, country differences are fully characterised by the country indicator
variables.

The RE modél is the prototypical multilevel (hierarchical) model with random
intercepts. A key parameter istheintra-class correlation p = o.,%/ (6> + 6.°), where ¢,° and ¢,
are the variances of the individual and country random effects respectively. (Individual
random effects (&c) and country random effects (uc) are assumed to be uncorrelated with Xic
and Z; and with each other.) The intra-class correlation summarises the extent to which
unobserved factors within each country are shared by individuals. It tends to zero as 6> — O.
Assuming that the correlation structure of the random effects has a particular form leads to
more efficient estimates of the individual-level effects represented by g, i.e. estimates with
standard errors smaller than the cluster-robust ones. (Of course, the efficiency gainis
conditional on the model being correct.) Estimation methods for this type of model include
generalised least squares (GLS), full maximum likelihood (FML) and restricted maximum
likelihood (REML): see Hox (2010) for a comparative discussion. Estimates of the fixed
parameters are unbiased (Kackar and Harville 1981, 1984). However, if the number of groups
issmall, and even if the group sizes are large, estimates of the variance components and of
their standard errors are imprecise and likely to be biased downwards (Hox 2010: 233,
Raudenbush and Bryk 2002: 283). Estimates of the standard errors of fixed parameters are
also affected by the uncertainty in the variance estimates when the number of groupsis small:
they are biased downwards and the distribution of test statistics is unknown (Raudenbush and
Bryk 2002: 282). However, adjustments are available for inference about the fixed effects



(Kenward and Roger 1997) or if the random effects are not normally distributed (Carpenter et
al. 2003).

Bryan and Jenkins (2013) discuss extensions of the model to include country-specific
slope parameters (Section 4) and non-linear models of binary dependent outcomes (Section
6).

82. Choice of approach

Because the four approaches differ in fundamental ways, one cannot straightforwardly
recommend one approach over another. First of all, there are conceptual distinctions between
them that go beyond questions of statistical specification. The pooled approach differs from
the other threein that it yields population-averaged effects rather than cluster-specific effects.
Thetwo areidentical in alinear model, but in non-linear models the effect of Xic on yic will
depend on the values of the other variables (including uc): thus the effect in one country will
differ from that in another country (all else equal) and aso from the average effect over
countries. While the pooled approach is approach is straightforward to implement, much
cross-country research includes an explicit focus on the distinct contributions of unobserved
country effects and so researchers usually implement a cluster-specific approach.

Within the cluster-specific approaches there are also conceptual distinctions between
FE and RE, especialy when using multilevel country datafor only afew countries. In the FE
approach, the emphasisis on the uniqueness of each country: the country effect (e.g. national
culture or ingtitutions) is treated as a characteristic that cannot be transferred to another
national context. It isan effect that needs to be included as a control in the model, but each
country’ s estimate has no particular meaning regarding another country. That is, estimates
from an FE approach (intercepts and coefficients) relate specifically to the set of countries
included in the sample and cannot be generalised out of sample. As an example, FE estimates
from a dataset including respondents from the original 15 European Union member states
could not be applied to describe outcomes for the 12 new member states with their very
different institutions and history. (The post-war experience of Sloveniais very different to
that of France, for instance.)

Another consequence of the FE approach is that country-level variables cannot be
included as additional predictors (e.g. parental leave laws affecting couples’ division of
childcare time) because the country intercepts already fully encapsul ate cross-country

differences (Snijders and Bosker 2012: 46). The limited conclusionsin this case are a
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consequence of the agnostic view about the nature of country effects. To say more, additional
assumptions have to be made.

The emphasisin RE modelsis very different: the set of countriesincluded in the
anaysisis modelled as a sample from alarger population of countries defined in terms of
observed country characteristics. Any remaining unobserved country effects are treated as
being generated by some common mechanism and so are ‘ exchangeable’ between countries
(Snijders and Bosker 2012: 46-47). The regression intercept is a population average (a
common European intercept in the EU example) and deviations from this average are
assumed to be uncorrelated with country-level variables included in the model. With these
assumptions, the RE results can be generalised to other countries with different policies and
institutions. For example, estimate of the effects of parental leave legislation on childcare
time based on the old EU countries may be applied to possible legidative changesin the new
member states. Clearly the exchangeability assumption is not only strong but also potentially
unrealistic (depending on the research context).

The second consideration relates to statistical performance. Provided there is no
correl ation between the unobserved group-specific effect and the regressors, FE and RE both
deliver consistent estimates of 8 but the RE approach is more efficient because it * borrows
strength’ from between-group variation (FE uses only within-group variation). However, in
practice, the difference between the RE and FE estimatesislikely to be negligible when using
cross-country data that contain many more observations within countries than there are
countries (large N¢, small C). Thisis because, with large N, amost all the variation used in
RE estimation is from within, rather than between, countries.® Thus the efficiency loss from
using FE rather than RE (to estimate ) may be negligible: with only afew countriesthereis
little potential to ‘borrow strength’ across them.

Because the differences between the FE and RE estimates of g are likely to be minor
when using cross-county data, the choice between the two approaches (and the other
methods) may largely depend on which parameters are the substantive focus of interest.
Analysts primarily interested in the individual effects associated with observed predictors (53)
may favour the FE approach or separate equations. On the other hand the RE approach is the
natural choiceif the focusison the effects (y) of country-level predictors or the variance

component structure. To some extent this aspect is related to disciplinary conventions.

% For example GLS estimation of (1) weights between- and within-country variation as a function of 6,% (5,2 +
Nc o,). As Nc becomes large, the fraction of between-country variation used tends to zero and GL'S converges
to the within-country (FE) estimator.



Economists have conventionally avoided RE approaches, preferring to use one of the other
three approaches. Other social scientists, including quantitative sociologists, have tended to
favour the multilevel or hierarchica RE modelling approach. We a so focus the discussion on
a RE framework, given our interest in the effects of both individual- and country-level

predictors (and random country-specific parameters).



83. Thetwo-step approach

The model specified in equation (1) of the main text may also be estimated in two steps. This
two-step approach has several advantages. first, it highlights the sources of variation in the
dataand illustrates why a small number of countries affects the reliability of estimates,
second, given large enough sample sizesin each country, the estimates have the correct
standard errors (and are unbiased) and so can be used as a benchmark for the other methods,
and third, the two-step method |eads naturally to an aternative (or complementary) graphical
approach that provides a non-statistical view of country-level variation.

The two-step approach consists of one regression at the individual level and another
regression at the country level (for discussions see Hanushek 1974, Saxonhouse 1976, Borjas
and Sueyoshi 1994, Card 1995, a special issue of Political Analysis introduced by Kedar and
Shively 2005, Donald and Lang 2007, and a textbook discussion by Wooldridge 2010:
chapter 20).

In the first (within country) step, we estimate

Vie=XiegB+Ve+ &e Wwithi=1,...,N;;c=1,...,C (SM1)
where v, is afixed effect for country c¢ that combines both observed and unobserved country
characteristics, i.e. . = Zgy + Uc. In practice, thisisfitted either by letting v be a country-
specific binary indicator variablein an OLS regression (cf. approach 2 above) or by using the
within-group estimator with the country as the group (for textbook discussion of both
estimation approaches, and their equivalence, see Hsiao 2003: section 3.2). In the second step
we estimate

V.=a+Zy+n., withc=1,...,C. (SM2)

where V. isan estimate of the country-specific fixed effect and 7cis aresidual error term.
Depending on the first-step estimation method, V. is either the coefficient on the country

indicator variable or is derived from the estimates as ¥, = y, — X _p, where the bars over

variables denote means taken over all individuals within a country. In general, . will be
heteroscedasti stic because sampling error varies across countries and so the second step
would normally be estimated by GLS. However, with large N, the sampling error should be
sufficiently small that the second step can be estimated by applying OLS to the C country-



level observations (Donald and Lang 2007, Wooldridge 2010: 891—2).% It may be noted that
the two-step method is very similar to a meta-analytical approach in which each country
corresponds to a separate country study. The meta-analysis combines the separate effect

estimates from each ‘study’ (V. ), taking account of their precision, to produce an overall

effect estimate (o)) and estimates of the impact (y) of study characteristics (Snijders and
Bosker 2012: 37-9).

Under the assumptions of the basic model (Section 2) and with large N, the estimates
of both y and B are unbiased and have the correct standard errors. In addition the t statistics
and p-values reported as standard by software packages will lead to reliable hypothesis tests.
Moreover, OLS at step 2 provides an unbiased estimate of the variance of the country effects,
.. These properties apply even if there are few countries (small C), and so the two-step
method can be seen as a useful benchmark for comparison with the other approaches. Closer
consideration of the two-step method a so highlights a number of issues that apply more
generally to estimation using clustered data with few groups.

First, step 1 uses only within-country variation to estimate the individual-level
parameters, B, in contrast to the RE (and pooled) approach, which aso uses between-country
variation. The ability to *borrow strength’ from across groups (countries) is often cited as an
advantage (increasing efficiency) of the RE approach in estimating 8. But, as noted by
Aachen (2005), with only a small number of groups but large numbers of individual units
within groups, there is much less need (and less potential) to borrow strength across groups.
In this case the RE approach uses mainly within-country variation and the resulting
estimates will in practice be close to the two-step (or equivalently FE) estimates (as
illustrated in Section 8).

Second, the second-step regression makes clear that estimation of the y parameters

associated with country-level predictorsis based on only C observations, because estimation

* The country-level error, ., in (3) can bewritten 5_=u, +&, + X (8- ) . Withlarge N, &, can beignored
because its variance (=,%/N,) will be negligible compared to that of u., the unobserved country-specific effect.
Theterm X (8- ,B) , the sampling error of the estimated country effects, is heteroscedastistic, but with large N

it isalso small. As Nc — o the equation error then converges to U, which by assumption is homoscedastistic
and normal (Donald and Lang 2007: 225; Wooldridge 2010: 892). Therefore step 2 can be estimated efficiently
using OL S, with hypothesis testing of y based on the t-distribution (with C-k-1 degrees of freedom, wherek is
the number of Z. variables). In the more general case of a heteroscedastistic error 7. at step 2, GLS would be the
efficient estimator. Borjas and Sueyoshi (1994), Hanushek (1974) and Donald and Lang (2007) provide
alternative calculations of the weighting matrix for feasible GLS. However, feasible GL S estimates are only
consistent (and distributed normally) for large C (because estimates of the weighting matrix are ‘unreliable’ with
small C) . Given thelarge N, small C structure of most cross-country survey data, OLS (relying on alarge N,
approximation) appears preferable to GLS (relying on large C approximation).
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uses either the coefficients on country-level indicator variables or country means (the
dependent variable in (3)). No matter how many individual-level observations (N.) underlie
the calculation of these means, we are effectively using only C observations at the country
level (Donald and Lang 2007; Wooldridge 2010, chapter 20). For the same reasons, the
variance of the country-specific effect (0,°) isalso likely to be estimated imprecisely.

The small number of countries has several implications. First, the country-level
parameters, v, are estimated much less precisely than would be suggested by OL S estimation
of (1) using al individual-level observations. Ignoring the group-level error resultsin
standard errors that are too small (Moulton 1986).

Second, even if cluster-robust standard errors are used, the assumption that uc is
normally distributed is crucial for hypothesis testing because we cannot rely on large sample
sizes to provide an asymptotically normal distribution of the parameter estimates. If U is not
normally distributed, tests of statistical significance will not in general be accurate.
Furthermore, even if u; is normal, hypothesis tests and confidence intervals should be based
on the't distribution and not the standard normal (2) distribution.®> For small C, the't critical
values are considerably larger than the corresponding z values, implying that standard z tests
will find statistically significant results too often.

Third, asmall C places a practical limit on the number of variables that can be
included in Z. With only a small number of countries, it isimpossible to disentangle
institutional effectsin detail. Even calculating the variance of the country effectsis
problematic when the number of countriesis small. Thusformal statistical inferenceis
difficult. Nonetheless one can always compare the country effects V. derived from the first
step of estimation using less formal descriptive methods such as exploratory data analysis
including graphs. See Bowers and Drake (2005) and the empirical illustration in Section 8 of

this Supplementary Material document for examples.

® As noted above, if the second step is estimated by OLS, standard software will produce t-statistics that are
correctly referred to the t-distribution with C—k-1 degrees of freedom (where k is the number of country-level
variables).
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84. Generation of data for Monte-Carlo ssimulations

The generated regressors for the Monte-Carlo simulations were based on the empirical
distribution of variables among women aged 18-64 years from 26 countries in the 2007 EU-
SILC data (using a sample of working women for the hours model and a sample of all women
for the participation model). The regressors are age (continuous), age-squared, cohab
(whether married or cohabiting; binary), nownch (number of own children; integer), isced
(educational level; four categories with the lowest excluded from the regressions), and chexp
(country spending on childcare and pre-primary spending as a % of GDP, continuous).

We specified the joint distribution of the regressors by exploiting the fact that each
combination of regressor values defines a cell with an associated probability of occurrence.

We derived the cell probabilities from the empirical frequency distributions and then
generated data sets reflecting these distributions for each value of C (and for each model)
using arandom number generator. To incorporate age into the cell-based approach, we first
fitted either a Singh-Maddala distribution (hours models) or auniform distribution
(participation models) in the EU-SILC data.

The fitted parameters were used to generate values of age between 18 and 64 in the
simulated data (values used in the regressions). They were grouped into five categoriesin
order to construct the cells.

Stata code for running the Monte Carlo simulations is provided in 9.
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85. Basic linear model: ssimulationsrepeated using different initial seed

The graph below was derived in exactly the same way as Figure 1 in the main text, with the
exception that the simulations used a different initial seed. Observe that the 95% Clsin the
graph for chexp include zero for all values of C. See the main text for further discussion.

Relative parameter bias (%): linear model with random inter cept and country-level
regressor (basic model for ‘hours'), selected parameters
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86. Assessment of estimator accuracy in terms of RM SE

In the main text, two dimensions of estimator accuracy (bias and variability) are summarised
separately. Sometimes anal ysts summarise the two dimensions using a composite statistic,
RMSE. RM SE has the same scal e as the corresponding parameter and so, in order to make
the statistics comparabl e across parameters, each RM SE statistic has been expressed relative
to the absolute value of the corresponding parameter (and multiplied by 1000 for legibility).

The conclusions in the main text are confirmed: there is relatively poor accuracy at

small values of C of estimates of the country-level fixed effect and the country-level variance
parameters.
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87. Monte-Carlo simulation estimatesfor extended linear and logit models

The table below shows the parameters used to specify the extended models of hours and
participation that are described in the main text. The extended models differ from the basic

models by the inclusion of two random slopes (on cohab and nownch) and individual-country

interactions (of cohab and nownch with chexp).

Figures S.1-S.4 that follow summarise the Monte-Carlo results for these models.

Tables containing the estimates underlying Figures 1-6 in the main body of the paper and
Figures S.1-S.4 below, as well as additional estimates, are provided as appendicesto Bryan

and Jenkins (2013).

Model specifications and parameter values for extended model simulations

Regressor Parameter values
description Hours Participation
Fixed effects
Intercept constant 22 91
Age agec 0.8 0.5
Age-squared (ageo)’ -0.01 —0.006
In cohabitating partnership  cohabjc -1 0.02
No. own children present nownchic -1.2 -0.27
ISCED category 3 isced3ic 0.7 0.7
ISCED category 4 isced4i. 14 0.9
ISCED categories 5, 6 isced56;. 16 14
Expenditure on children chexp, 2.7 0.7
Interaction: cross-level chexp. x cohabic 2.4 0.6
Interaction: cross-level chexp, x nownchic 0.7 -0.1
Random effects variances
Individual oe (Sig_6) 9.4 /A3
Country oy (sig_u) 2.4 0.38
Random slope (cohab) Obac (Sig_b3c) 1.2 0.25
Random slope (nownch) Obac (Sig_b4c) 1.2 0.13
ICC 0.061 0.042

Notes. See main text for explanation of the models and regressors. The random effects are: an

individual-specific error ec ~ N(0, oc”); arandom intercept u. ~ N(0, 6,?); arandom
coefficient on cohabic, b3c ~ N(0, ops’); and a random coefficient on nownchic, b4c ~
N(O, obac’). chexp is the country-level regressor.
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Figure S.1. Relative parameter bias (%): linear model with random inter cept, two
random slopes, country-level regressor and individual-country interaction

(Extended model for hours), selected parameters
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Figure S.1 (continued). Relative parameter bias (%): linear model with random
inter cept, two random slopes, country-level regressor and individual-country
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Figure S.2. Non-coveragerate: linear model with random inter cept, two random slopes,
country-level regressor and individual-country interaction (Extended model for
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Figure S.2 (continued). Non-coveragerate: linear model with random inter cept, two
random slopes, country-level regressor and individual-country interaction
(Extended model for hours), selected parameters
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Figure S.3. Relative parameter bias (%): binary logit model with random inter cept, two
random slopes, country-level regressor and individual-country interaction
(Extended model for participation), selected parameters
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Figure S.3 (continued). Relative parameter bias (%): binary logit model with random
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Figure S.4. Non-coveragerate: binary logit model with random inter cept, two random
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Figure S.4 (continued). Non-coveragerate: binary logit model with random inter cept,
two random slopes, country-level regressor and individual-country interaction
(Extended model for participation), selected parameters
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88. lllustration of two-step estimation and data visualisation: hours worked and work

participation

We present a simple example of two-step estimation using data from EU-SILC.? Since the
Monte Carlo ssimulations indicated that we could expect substantial problems with around 10
countries, we randomly selected 10 from the available 26 countries.” We estimate models of
the form specified in Table 3 of the main text, that is linear models of working hours and
non-linear (binary logit) models of work participation. Tables S.9 and S.10 summarise the
results and also report estimates of the models produced by standard multilevel (MLM)
estimators. REML for hours and ML (with adaptive quadrature) for participation.

As expected, the two-step and MLM estimators produce almost identical results
except for the country-level variances and the standard errors of country-level coefficients.
The MLM estimates of the country-level random component (sig_u) are about 12% smaller
than the two-step estimates (and the estimated ICC is correspondingly smaller in MLM); and
the standard error of the country-level fixed parameter (chexp) is about 12% larger using the
two-step method than using MLM. The result isthat the effect of chexp tests as significant at
the 5% level in MLM but not in the two-step model.

Figures S.5 and S.6 illustrate the visualisation method of assessing country-level
differences. It replaces step 2 of the two-step method with graphs of the estimated country
intercepts (from step 1) against childcare spending (these are the data points used in the step 2
regressions reported in Tables S.9 and S.10). As well as showing the overall country-level
relationship, visualisation allows us to highlight natural country grouping such as North-West
Europe, Southern European, Eastern Europe and Scandinavia (Nordic countries) —which may
form clusters worthy of further investigation.

® We use data from 2007, 4" release, which contains 26 countries: the 27 EU member states excluding Bulgaria,
Malta and Romania, plus Iceland and Norway.

" The 10 countries are: Denmark, Estonia, Germany, Hungary, Finland, France, Netherlands, Poland, Portugal,
United Kingdom.
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Table S.9. Modd of working hourswith country-specific inter cepts

Parameter estimates (standard errors)

Method cohabic nownchic chexpe sig u sig e ICC
MLM (REML) —1.152***  —]1,6585*** 0.424 4.341*** 9.880*** 0.162
(0.114) (0.051) (4.785) (0.972) (0.033)
Two-step:
Step 1 (FE) —1.151%** ] 585*** 0.881
(0.114) (0.051)
Step 2 (OLY) 0.421 4.856 0.195
(5.349)

Notes: other explanatory variables are: age, age squared, and highest education level (3 dummy variables);
number of observationsis 45,464 and number of countriesis 10; * significant at 10%; ** significant at 5%; ***
significant at 1%; the MLM significance levels are as reported by Stata, and refer to critical values from z-
distribution; the two-step significance levels refer to critical values from t(8)-distribution.

Table S.10. Model of work participation with country-specific inter cepts

Parameter estimates (standard errors)

Method cohabjc nownchic chexp, sig_u ICC
MLM logit (FML) 0.072*** -0.288*** 0.529** 0.229*** 0.016
(0.021) (0.010) (0.255) (0.052)
Two-step:
Step 1 0.071*** -0.288***
(0.021) (0.010)
Step 2(OLS) 0.529 0.258 0.020
(0.284)

Notes: other explanatory variables are: age, age squared, and highest education level (3 dummy variables);
number of observationsis 73,169 and number of countriesis 10; * significant at 10%; ** significant at 5%; ***
significant at 1%; the MLM significance levels are as reported by Stata, and refer to critical values from z-
distribution; the two-step significance levels refer to critical values from t(8)-distribution.
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Figure S.5. Modd of working hours: country-specific inter cepts and childcare/pre-
primary spending
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Figure S.6. Model of work participation: country-specific intercepts and childcare/pre-
primary spending (10 countries)
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89 Stata do-file code used for running the Monte-Carlo simulations

() Basic linear model

(b) Extended linear model
(c) Basic logit model

(d) Extended logit model

(a) Basic linear model (mc_hours_model1_v01lb_Nc_C.do)

clear all

set nore off
version 12
capture | og cl ose
local Nc = "1

local C= "2

local N="C * "Nc'
| og using nt_hours_nodel 1_v0lb_"Nc'_"C .log, replace

*x*RERRXAE NONt - CArl O EXErCj S **X**rtkkkxkkx*
Qut come = Nunber of hours
Model 1: sinple randomintercept nodel with country-Ilevel predictor
Use argunments to do file to set parameters of truth nodel: e.g.
do nt_hours_nodel 1_v0l1b_Nc_C 1000 10

where "1000" is # persons/country and "10" is # countries
(1) decl are nodel paraneter val ues
(2) create data set

(3) set-up MC (10000 reps)
(4) post-fitting processing of results

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
IR R EEEEEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]
kkhkkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkk*x

* (1) declare nodel paraneter val ues
IR EEEEEEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

di "Nunmber of persons per country, Nc =" "Nc¢'
di "Nunmber of countries, C =" "C

di "Total sanple size (Nc x ), N =" "N

/*

Wonan aged 18-64 with positive work hours
Model 3 for hours:

Hours_ic = b0
+ bl * age_ic
+ b2 * age-squared_ic
+ b3 * cohab_ic
+ * nownch_ic
+ * isced3_ic
+ b6 * isced4_ic
+ * isced56_ic
+ * chexp_c <-- country=l evel
+
+
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uc ~ NO, sig_ur2)
e_ic ~ NO, sig_er2)
cov(u_c, e_ic) =0

*/

l ocal b0 = 22
local bl =0.8
local b2 =-0.01
local b3 = -1
local b4 = -1.2
local b5 =0.7
local b6 = 1.4
local b7 = 1.6
local cl1 = -0.23

local sig u = 3.5
local sig_e = 9.5

local icc = ("sigu')*2/ ( ("sigu)”2 + ("sige)r2 )
di "l =" Yicc
EEEEEEEEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEESES

* (2) create data set (using sunmary.log stats)

kkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhhkhhkhhkhkhkhkhkkhkhkkhkkhkhkhkkhkhkkhkhkhkhkhkhkhkkkkx*x

set obs "N
set seed 123456789
* "fixed" part of nodel (X, Z assuned sane/fixed across experinments)

geid =_n

ge country = autocode(id, "C, 1, "N)
egen country_id = group(country)

bys country_id: ge tag = _n ==

conpr ess

* age distribution
* Singh- Maddal a paraneters: a =

local a = 4.35

local b = 250

local g = 1656

ge age = 'b" * ( (L/runiform())™(1/"q") - 1 )71/ a")
sum age

replace age = . if (age < 18 | age > 64)

sum age

count if m ssing(age)
local nm=r (N
while "nm > 0 {
replace age = 'b'" * ( (L/runiform())~(1/°q") - 1 )~(1/ &) if mssing(age)
sum age
replace age = . if (age < 18 | age > 64)
count if m ssing(age)
local nm=r(N

}

repl ace age = round(age)

ge agegp =

replace agegp = 1 if age >= 18 & age < 25

replace agegp = 2 if age >= 25 & age < 40

repl ace agegp = 3 if age >= 40 & age < 50

repl ace agegp = 4 if age >= 50 & age < 60

replace agegp = 5 if age >= 60 & age <

| ab def agegp 1 "18-24" 2 "25-39" 3 "40-49" 4 "50-59" 5 "60-64"

| ab val agegp agegp
ta agegp

ge agesq = age”2
ge cohab =

ge nownch =
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sced012
sced3 =
sced4 =
sced56 = 0

ge
ge
ge
ge

ool

| ab var cohab "Partnership
| ab def cohab 0 "No partne
|l ab val cohab cohab

lab var nownch "# ki ds"

| ab def nownch 0 "O" 1 "1"
lab val nownch nownch

ge type =

I ab var type "Characteri st

lab def type ///
1 "Not marr
2 "Not marr
3 "Not marr
4 "Not marr
5 "Not marr
6 "Not marr
7 "Not marr
8 "Not marr
9 "Not marr
10 "Not marr
11 "Not marr
12 "Not marr
13 "Not marr 3+
14 "Not marr 3+
15 "Not marr 3+
16 "Not marr 3+
17 "Marr sced
18 "Marr sced
19 "Marr sced
20 "Marr sced
21 "Marr sced
22 "Marr sced
23 "Marr sced
24 "Marr sced
25 "Marr sced
26 "Marr sced
27 "Marr sced
28 "Marr sced
29 "Marr 3+ isce
30 "Marr 3+ isce
31 "Marr 3+ isce
32 "Marr 3+ isce

lab val type type

NMNNNNRPRPRPPRPOOOO

NMNNNNRPRPRPPRPOOOO

ge double u = 100 * runifo
replace type = 1 if agegp
replace type = 2 if agegp
replace type = 3 if agegp
replace type = 4 if agegp
replace type = 5 if agegp
replace type = 6 if agegp
replace type = 7 if agegp
replace type = 8 if agegp
replace type = 9 if agegp
replace type = 10 if agegp
replace type = 11 if agegp
replace type = 12 if agegp
replace type = 13 if agegp
replace type = 14 if agegp
replace type = 15 if agegp
replace type = 16 if agegp
replace type = 17 if agegp
replace type = 18 if agegp
replace type = 19 if agegp
replace type = 20 if agegp
replace type = 21 if agegp
replace type = 22 if agegp
replace type = 23 if agegp
replace type = 24 if agegp
replace type = 25 if agegp
replace type = 26 if agegp

status
r' 1 "Has parter"

2 o g wgym

i cs conbi nation"

sced0,1,2" ///
sced3" ///
sced4" ///
sced5, 6" ///
sced0,1,2" ///
sced3" ///
sced4" ///
sced5, 6" ///
sced0,1,2" ///
sced3" ///
sced4" ///
sced5, 6" ///
isced0,1,2" ///
isced3" ///
isced4" I/
isced5,6" ///
0,1,2" [/l

3" /1]

4" 1l

5,6" /1]
0,1,2" [/l

3" /1]

4" 1l

5,6" /1]
0,1,2" ///

3" /1]

4" 1l

5,6" /1]
do,1,2" ///
d3" 11/

da" 111/

d5, 6"

rm()

RPRRPRRRPRRRPRRPRRRPRPRRPRPRPREPRPREPRRPRRERRRERRR
R0 R0 R0 R0 R0 Ro Ro Ro Ro Ro Ro Ro Ro Ro RO Ro R0 RO RO RO RO RO RO Ro Ro Ro
CcCCcCccccccCcccccccccccccccccc
VVVVVVVVVVVVVVVVVVVVVYVYVYVYV

~

o

w

~

R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 R0 RO RO R0 R0 RO R0 RO R0 R0 RO Ro Ro Ro

cCccCcococcoccococococcoccococococcoccoccocococcoccoccoccoccoc

ErgE T I ety

cases
cases
cases
cases
cases
cases
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replace type = 27 if agegp == 1 & u > 99.86 & u <= 99.89
replace type = 28 if agegp == 1 & u > 99.89 & u <= 99.92
replace type = 29 if agegp == 1 & u > 99.92 & u <= 99.95
replace type = 30 if agegp == 1 &u > 99.95 & u <= 100.00
replace type = 31 if agegp == 1 & u > 100. 00 Il # cases
replace type = 32 if agegp == 1 & u > 100. 00 Il # cases
replace type = 1 if agegp == 2 & u <= 1.96

replace type = 2 if agegp == 2 &u > 1.96 & u <= 10.21
replace type = 3 if agegp == 2 &u > 10.21 & u <= 11.72
replace type = 4 if agegp == 2 & u > 11.72 & u <= 22.25
replace type = 5 if agegp == 2 & u > 22.25 & u <= 22.92
replace type = 6 if agegp == 2 & u > 22.92 & u <= 25.31
replace type = 7 if agegp == 2 & u > 25.31 & u <= 25.64
replace type = 8 if agegp == 2 & u > 25.64 & u <= 26.93
replace type = 9 if agegp == 2 & u > 26.93 & u <= 27.41
replace type = 10 if agegp == 2 & u > 27.41 & u <= 28.77
replace type = 11 if agegp == 2 & u > 28.77 & u <= 28.91
replace type = 12 if agegp == 2 & u > 28.91 & u <= 29.44
replace type = 13 if agegp == 2 & u > 29.44 & u <= 29.67
replace type = 14 if agegp == 2 & u > 29.67 & u <= 30.00
replace type = 15 if agegp == 2 & u > 30.00 & u <= 30.01
replace type = 16 if agegp == 2 & u > 30.01 & u <= 30.12
replace type = 17 if agegp == 2 & u > 30.12 & u <= 31.43
replace type = 18 if agegp == 2 & u > 31.43 & u <= 37.24
replace type = 19 if agegp == 2 & u > 37.24 & u <= 38.09
replace type = 20 if agegp == 2 & u > 38.09 & u <= 46.16
replace type = 21 if agegp == 2 & u > 46.16 & u <= 48.43
replace type = 22 if agegp == 2 & u > 48.43 & u <= 57.34
replace type = 23 if agegp == 2 & u > 57.34 & u <= 58.49
replace type = 24 if agegp == 2 & u > 58.49 & u <= 65.70
replace type = 25 if agegp == 2 & u > 65.70 & u <= 68.83
replace type = 26 if agegp == 2 & u > 68.83 & u <= 81.70
replace type = 27 if agegp == 2 &u >81.70 & u <= 83.15
replace type = 28 if agegp == 2 & u > 83.15 & u <= 92.10
replace type = 29 if agegp == 2 & u > 92.10 & u <= 93.43
replace type = 30 if agegp == 2 & u > 93.43 & u <= 97.19
replace type = 31 if agegp == 2 & u > 97.19 & u <= 97.52
replace type = 32 if agegp == 2 & u > 97.52

replace type = 1 if agegp == 3 & u <= 1.33

replace type = 2 if agegp == 3 &u > 1.33 & u <= 4.46
replace type = 3 if agegp == 3 &u > 4.46 & u <= 505
replace type = 4 if agegp == 3 &u > 5.05 & u <= 7.83
replace type = 5 if agegp == 3 &u > 7.83 & u <= 8.81
replace type = 6 if agegp == 3 & u > 8.81 & u <= 11.63
replace type = 7 if agegp == 3 & u > 11.63 & u <= 12.16
replace type = 8 if agegp == 3 & u > 12.16 & u <= 14.04
replace type = 9 if agegp == 3 & u > 14.04 & u <= 14.82
replace type = 10 if agegp == 3 & u > 14.82 & u <= 17.13
replace type = 11 if agegp == 3 & u > 17.13 & u <= 17.50
replace type = 12 if agegp == 3 & u > 17.50 & u <= 19.00
replace type = 13 if agegp == 3 & u > 19.00 & u <= 19.30
replace type = 14 if agegp == 3 & u > 19.30 & u <= 20.00
replace type = 15 if agegp == 3 & u > 20.00 & u <= 20.09
replace type = 16 if agegp == 3 & u > 20.09 & u <= 20.59
replace type = 17 if agegp == 3 & u > 20.59 & u <= 22.54
replace type = 18 if agegp == 3 & u > 22.54 & u <= 27.32
replace type = 19 if agegp == 3 & u > 27.32 & u <= 27.99
replace type = 20 if agegp == 3 & u > 27.99 & u <= 30.90
replace type = 21 if agegp == 3 & u > 30.90 & u <= 34.62
replace type = 22 if agegp == 3 & u > 34.62 & u <= 44.00
replace type = 23 if agegp == 3 & u > 44.00 & u <= 45.29
replace type = 24 if agegp == 3 & u > 45.29 & u <= 50.88
replace type = 25 if agegp == 3 & u > 50.88 & u <= 56.49
replace type = 26 if agegp == 3 & u > 56.49 & u <= 72.54
replace type = 27 if agegp == 3 & u > 72.54 & u <= 74.33
replace type = 28 if agegp == 3 & u > 74.33 & u <= 8571
replace type = 29 if agegp == 3 & u > 85.71 & u <= 87.94
replace type = 30 if agegp == 3 & u > 87.94 & u <= 94.45
replace type = 31 if agegp == 3 & u > 94.45 & u <= 95.15
replace type = 32 if agegp == 3 & u > 95.15

replace type = 1 if agegp == 4 & u <= 2.78

replace type = 2 if agegp == 4 &u > 2.78 & u <= 8.08
replace type = 3 if agegp == 4 &u > 8.08 & u <= 8.84
replace type = 4 if agegp == 4 &u > 8.84 & u <= 13.28
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replace type = 5 if agegp == 4 & u > 13.28 & u <= 14.83
replace type = 6 if agegp == 4 & u > 14.83 & u <= 17.96
replace type = 7 if agegp == 4 & u > 17.96 & u <= 18.36
replace type = 8 if agegp == 4 & u > 18.36 & u <= 20.37
replace type = 9 if agegp == 4 & u > 20.37 & u <= 20.97
replace type = 10 if agegp == 4 & u > 20.97 & u <= 22.05
replace type = 11 if agegp == 4 & u > 22.05 & u <= 22.21
replace type = 12 if agegp == 4 & u > 22.21 & u <= 22.97
replace type = 13 if agegp == 4 & u > 22.97 & u <= 23.12
replace type = 14 if agegp == 4 & u > 23.12 & u <= 23.32
replace type = 15 if agegp == 4 & u > 23.32 & u <= 23.34
replace type = 16 if agegp == 4 & u > 23.34 & u <= 23.48
replace type = 17 if agegp == 4 & u > 23.48 & u <= 32.15
replace type = 18 if agegp == 4 & u > 32.15 & u <= 48.05
replace type = 19 if agegp == 4 & u > 48.05 & u <= 49.82
replace type = 20 if agegp == 4 & u > 49.82 & u <= 59.33
replace type = 21 if agegp == 4 & u > 59.33 & u <= 64.92
replace type = 22 if agegp == 4 & u > 64.92 & u <= 75.12
replace type = 23 if agegp == 4 & u > 75.12 & u <= 76.31
replace type = 24 if agegp == 4 & u > 76.31 & u <= 82.55
replace type = 25 if agegp == 4 & u > 82.55 & u <= 85.74
replace type = 26 if agegp == 4 & u > 85.74 & u <= 91.31
replace type = 27 if agegp == 4 & u > 91.31 & u <= 91.88
replace type = 28 if agegp == 4 & u > 91.88 & u <= 96.37
replace type = 29 if agegp == 4 & u > 96.37 & u <= 97.20
replace type = 30 if agegp == 4 & u > 97.20 & u <= 98.52
replace type = 31 if agegp == 4 & u > 98.52 & u <= 98.72
replace type = 32 if agegp == 4 & u > 98.72

replace type = 1 if agegp == 5 & u <= 5.66

replace type = 2 if agegp == 5 &u > 5.66 & u <= 12.73
replace type = 3 if agegp == 5 & u > 12.73 & u <= 13.92
replace type = 4 if agegp == 5 & u > 13.92 & u <= 20.87
replace type = 5 if agegp == 5 & u > 20.87 & u <= 23.05
replace type = 6 if agegp == 5 & u > 23.05 & u <= 24.81
replace type = 7 if agegp == 5 & u > 24.81 & u <= 25.17
replace type = 8 if agegp == 5 & u > 25.17 & u <= 26.72
replace type = 9 if agegp == 5 & u > 26.72 & u <= 27.08
replace type = 10 if agegp == 5 & u > 27.08 & u <= 27.38
replace type = 11 if agegp == 5 & u > 27.38 & u <= 27.41
replace type = 12 if agegp == 5 & u > 27.41 & u <= 27.80
replace type = 13 if agegp == 5 & u > 27.80 & u <= 27.89
replace type = 14 if agegp == 5 & u > 27.89 & u <= 27.92
replace type = 15 if agegp == 5 & u > 27.92 & u <= 27.92 /] # cases =0
replace type = 16 if agegp == 5 & u > 27.92 & u <= 27.98
replace type = 17 if agegp == 5 & u > 27.98 & u <= 44.53
replace type = 18 if agegp == 5 & u > 44.53 & u <= 65.64
replace type = 19 if agegp == 5 & u > 65.64 & u <= 68.11
replace type = 20 if agegp == 5 & u > 68.11 & u <= 84.09
replace type = 21 if agegp == 5 & u > 84.09 & u <= 89.78
replace type = 22 if agegp == 5 & u > 89.78 & u <= 93.48
replace type = 23 if agegp == 5 & u > 93.48 & u <= 94.02
replace type = 24 if agegp == 5 & u > 94.02 & u <= 97.12
replace type = 25 if agegp == 5 & u > 97.12 & u <= 98.10
replace type = 26 if agegp == 5 & u > 98.10 & u <= 98.82
replace type = 27 if agegp == 5 & u > 98.82 & u <=098.82 // # cases =0
replace type = 28 if agegp == 5 & u > 98.82 & u <= 99.42
replace type = 29 if agegp == 5 & u > 99.42 & u <= 99.66
replace type = 30 if agegp == 5 & u > 99.66 & u <= 99.84
replace type = 31 if agegp == 5 & u > 99.84 & u <= 99.90
replace type = 32 if agegp == 5 & u > 99.90

ta type agegp, col nissing

repl ace cohab
repl ace cohab

0 if inrange(type, 1, 16)
1 if inrange(type, 17, 32)

repl ace nownc
repl ace nownc
repl ace nownc
repl ace nownc

inrange(type, 1, 4) | inrange(type, 17, 20)
i nrange(type, 5, 8) | inrange(type, 21, 24)
inrange(type, 9, 12) | inrange(type, 25, 28)
i nrange(type, 13, 16) | inrange(type, 29, 32)

WN O

h if
h if
h if
h if

repl ace i sced012 1if inlist(type, 1, 5 9, 13, 17, 21, 25, 29)
repl ace i sced3 1if inlist(type, 2, 6, 10, 14, 18, 22, 26, 30)
repl ace i sced4 =1if inlist(type, 3, 7, 11, 15, 19, 23, 27, 31)
repl ace i sced56 1if inlist(type, 4, 8, 12, 16, 20, 24, 28, 32)
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gen edl evel =
repl ace edl evel =
repl ace edl evel =
repl ace edl evel = if iscedd == 1

repl ace edlevel = 4 if isced56 ==

| ab def edlevel 1 "isced0,1,2" 2 "isced3" 3 "isced4" 4 "iscedb, 6"
lab val edlevel edleve

if isced0l12 ==
if isced3 == 1

A WN P

* | ognormal distribution for child exp. Paraneters: = -0.665, v = 0.535

local m= -0.665
local v = 0.535

ge chexp = exp( "m + “v' * invnormal ( runiforn() ) ) if tag
lab var chexp "child care expend, % CDP"
bys country_id: replace chexp = chexp[ 1]

ge chexpXcohab = chexp * cohab
ge chexpXnownch = chexp * nownch

| ab var chexpXcohab "chexp, cohab interaction”
I ab var chexpXnownch "chexp, nownch interaction"

conpr ess

ge fixed = b0 111
+ "bl'" * age 11
+ "b2' * agesq 11
+ “b3" * cohab 111
+ “b4'" * nownch 111
+ "b5" * isced3 111
+ “b6' * isced4 111
+ b7 * isced56 111
+ "cl' * chexp

ta country_id, sun(age)

ta country_id, sun(isced012)
ta country_id, sum(isced3)
ta country_id, sum(isced4)
ta country_id, sun(isced56)
ta country_id, sumcohab)
ta country_id, sumnownch)
ta country_id, sum(chexp)

de, full nanes

su
save nt_hours_nodel 1_v01lb_"Nc¢' _"C _data, replace

R EEE R EEEEE RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEESES

* (3) set-up MC

kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkkx*x

cap programdrop nc_silc
programdefine nt_silc

version 11
args sig_e sig_u

capture drop y u_c e_ic
gen e_ic = rnormal (0, sig_e')
gen u_c =rnormal (0, “sig u') if tag
bys country_id : replace u_c = u_c[1]
geny =fixed + uc + e_ic
/1 default estimation method is REM.,, cov structure independent

xtm xed y age agesq cohab nownch isced3 isced4 isced56 ///
chexp || country_id: , nolog iter(250)
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end

di "Time is: " c(current_time) " on " c(current_date)

sinulate _b _se converged = e(converged) logRLL = e(ll) ///
, reps(10000) saving(nt_hours_nodel 1_vOlb_"Nc' _"C _output.dta, replace double) ///
o mc_silc ("sig_e') (“sig_u')

di "Time is: " c(current_time) " on " c(current_date)

de, full nanes
ds, varwi dt h(20)
su

IR R EEEEEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

* (4) post-fitting processing of results and saving data

kkhkkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkk*x
* convert back to original metric; calculate summary stats

* quietly {

renane _eq7_converged converged
renane _eq7_l ogRLL | ogRLL

renpfix y_

ge sig_e = exp(lnsig_e_b_cons)
ge sig_e_se = exp(lnsig_e_b_cons)*Insig_e_se_cons

ge sig_u = exp(lnsl_1_1 b _cons)
ge sig_u_se =sig u * Insl_1 1 se_cons

* absolute bias
ge b_cons_abias = b_cons - "b0
lab var b_cons_abi as "Absol ute bias b0 (cons)"

ge b_age_abias = b_age - bl
lab var b_age_abi as "Absol ute bias bl (age)"

ge b_agesq_abias = b_agesq - "bh2
| ab var b_agesq_abi as "Absol ute bias b2 (agesq)"

ge b_cohab_abias = b_cohab - b3
lab var b_cohab_abi as "Absol ute bias b3 (cohab)"

ge b_nownch_abi as = b_nownch - “b4
I ab var b_nownch_abi as "Absol ute bias b4 (nownch)"

ge b_isced3_abias = b_isced3 - "bb
lab var b_isced3 abias "Absolute bias b5 (isced3)"

ge b_isced4_abias = b_isced4 - b6
lab var b_isced4_abias "Absolute bias b6 (isced4)"

ge b_isced56_abias = b_isced56 - b7
lab var b_isced56_abias "Absolute bias b7 (isced56)"

ge c_chexp_abias = b_chexp - “cl
lab var c_chexp_abi as "Absolute bias cl (chexp)"

ge sig_u_abias = sig u - “sig_u
lab var sig_u_abias "Absolute bias sig_u"

ge sig_e abias =sig_e - “sig_e
lab var sig_e_abias "Absolute bias sig_e"
* relative bias

ge b_cons_rbias = 100*(b_cons/ b0' - 1)
lab var b_cons_rbias "% Rel ative bias b0 (cons)"

ge b_age_rbias = 100*(b_age/ "bl' - 1)
lab var b_age rbias "% Rel ative bias bl (age)"
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ge b_agesqg_rbias = 100*(b_agesqg/ "b2' - 1)
| ab var b_agesq_rbias "% Rel ati ve bias b2 (agesq)"

ge b_cohab_rbias = 100*(b_cohab/ " b3' - 1)
lab var b_cohab_rbias "% Rel ative bias b3 (cohab)"

ge b_nownch_rbias = 100*(b_nownch/ b4' - 1)
lab var b_nownch_rbias "% Rel ative bias b4 (nownch)"

ge b_isced3_rbias = 100*(b_i sced3/ b5 - 1)
lab var b_isced3_rbias "% Rel ative bias b5 (isced3)"

ge b_isced4_rbias = 100*(b_i sced4/ b6 - 1)
lab var b_isced4 _rbias "% Rel ative bias b6 (isced4)"

ge b_isced56_rbias = 100*(b_i sced56/ b7' - 1)
lab var b_isced56_rbias "% Rel ative bias b7 (isced56)"

ge c_chexp_rbias = 100*(b_chexp/ " cl' - 1)
lab var c_chexp_rbias "% Rel ative bias cl (chexp)"

ge sig_u_rbias = 100*(sig u / “sig_u - 1)
lab var sig_u_rbias "% Rel ative bias sig_u"

ge sig_e rbias = 100*(sig_e / “sig_e' - 1)
lab var sig_e rbias "% Relative bias sig_e"

* non-cover age

ge bO_Ib b_cons + se_cons*invnormal ( (1-.95)/2 )

ge b0O_ub b_cons - se_cons*invnormal ( (1-.95)/2 )

lab var bO_Ib "Ib 95% Cl, b0 (cons)"

lab var bO_ub "ub 95% CI, b0 (cons)"

ge b_cons_noncover = 0

repl ace b_cons_noncover = 1 if ("b0" < bO_Ib | “b0" > b0_ub)
lab var b_cons_noncover "1: true b0 not in 95%C"

ge bl Ib b_age + se_age*invnormal ( (1-.95)/2 )

ge bl_ub b_age - se_age*invnormal ( (1-.95)/2 )

lab var bl Ib "Ib 95% Cl, bl (age)"

lab var bl _ub "ub 95% Cl, bl (age)"

ge b_age_noncover = 0

repl ace b_age_noncover = 1 if ("bl" < bl Ib | “bl" > bl ub)
lab var b_age_noncover "1: true bl not in 95%Cl"'

ge b2_Ib = b_agesq + se_agesqg*invnornmal ( (1-.95)/2 )

ge b2_ub = b_agesq - se_agesqg*invnornmal ( (1-.95)/2)

lab var b2_Ib "Ib 95% Cl, b2 (agesq)"

lab var b2_ub "ub 95% Cl, b2 (agesq)"

ge b_agesqg_noncover = 0

repl ace b_agesq_noncover = 1 if ("b2' < b2_Ib | “b2" > b2_ub)
lab var b_agesq_noncover "1: true b2 not in 95%"

ge b3_Ib = b_cohab + se_cohab*invnormal ( (1-.95)/2 )

ge b3_ub = b_cohab - se_cohab*invnormal ( (1-.95)/2 )

lab var b3_Ib "Ib 95% Cl, b0 (cohab)"

lab var b3_ub "ub 95% CI, b0 (cohab)"

ge b_cohab_noncover = 0

repl ace b_cohab_noncover = 1 if ("b3" < b3_Ib | "b3 > b3_ub)
lab var b_cohab_noncover "1: true b3 not in 95%"

ge b4_Ib = b_nownch + se_nownch*invnormal ( (1-.95)/2 )

ge b4d_ub = b_nownch - se_nownch*invnormal ( (1-.95)/2 )

lab var b4_Ib "Ib 95% Cl, b0 (nownch)"

lab var b4_ub "ub 95% CI, b0 (nownch)"

ge b_nownch_noncover = 0

repl ace b_nownch_noncover = 1 if ("b4" < b4_Ib | “b4d" > b4_ub)
I ab var b_nownch_noncover "1: true b4 not in 95%"

ge b5 Ib = b_isced3 + se_isced3*invnormal ( (1-.95)/2 )

ge b5 ub = b_isced3 - se_isced3*invnormal ( (1-.95)/2 )

lab var b5_Ib "Ib 95% Cl, b0 (isced3)"

lab var b5_ub "ub 95% Cl, bO (isced3)"

ge b_isced3_noncover = 0

repl ace b_isced3_noncover = 1 if ("b5 < b5 Ib | b5 > b5_ub)
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lab var b_isced3_noncover "1: true b5 not in 95%C"

ge b6_Ib = b_isced4 + se_isced4*invnormal ( (1-.95)/2 )

ge b6_ub = b_isced4 - se_isced4*invnormal ( (1-.95)/2 )

lab var b6_Ib "Ib 95% Cl, b0 (isced4)"

lab var b6_ub "ub 95% CI, b0 (isced4)"

ge b_isced4_noncover = 0

repl ace b_i sced4_noncover = 1 if ("b6' < b6_Ib | “b6" > b6_ub)
lab var b_isced4_noncover "1: true b6 not in 95%C"

ge b7_Ib = b_isced56 + se_isced56*i nvnormal ( (1-.95)/2 )

ge b7_ub = b_isced56 - se_isced56*invnormal ( (1-.95)/2 )

lab var b7_Ib "Ib 95% ClI, b0 (isced56)"

lab var b7_ub "ub 95% ClI, b0 (isced56)"

ge b_i sced56_noncover = 0

repl ace b_i sced56_noncover = 1 if ("b7" < b7_Ib | b7 > b7_ub)
lab var b_isced56_noncover "1: true b7 not in 95%C"

ge cl_|Ib = b_chexp + se_chexp*invnormal ( (1-.95)/2)

ge cl_ub = b_chexp - se_chexp*invnormal ( (1-.95)/2)

lab var cl_Ib "Ib 95% Cl, cl (chexp)"

lab var cl_ub "ub 95% Cl, cl (chexp)"

ge c_chexp_noncover = 0

repl ace c_chexp_noncover = 1 if (‘cl' <cllb | “cl' > cl_ub)
lab var c_chexp_noncover "1: true cl not in 95% "

ge sig u_lb =sigu + sig u_se*invnormal ( (1-.95)/2 )

ge sig_u_ub =sig u - sig_u_se*invnormal ( (1-.95)/2)

lab var sig_u_Ib "Ib 95% C, sig_u"

lab var sig_u_ub "ub 95% Cl, sig_u"

ge sig_u_noncover =0

replace sig_u_noncover = 1 if ("sig u <sigulb | “sigu > sig u_ub)
lab var sig_u_noncover "1: true sig_u not in 95%"

ge sig_ e lb sig e + sig e _se*invnornal ( (1-.95)/2)

ge sig_e_ub sig_e - sig_e_se*invnornmal ( (1-.95)/2)

lab var sig_e_Ib "Ib 95% C, sig_e"

lab var sig_e_ub "ub 95% Cl, sig_e"

ge sig_e_noncover =0

replace sig_e _noncover = 1 if ('sig e <sigelb | “sige > sig_e_ub)
lab var sig_e_noncover "1: true sig_e not in 95%"

* other stats

ge Nc = "Ne
lab var Nc "No. persons per country"

ge C="C
lab var C "Nunber of countries"”

ge icc = icc
lab var icc "icc = var_u/(var_u+var_e)"

drop | ns*
conpress

*}

save, replace

de, full nanes

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
su sig_e sig_u

su *abi as

su *rbias

su *noncover



su Nc Cicc converged

preserve
keep if converged ==

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
Su sig_e sig_u

su *abi as

su *rbias

su *noncover

su Nc Cicc

restore

kkhkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkk*k

| og cl ose

(b) Extended linear model (mc_hours_model13_v0la_Nc_C.do)

clear al

set nore off
version 11

set mem 500m
capture | og cl ose
local Nc = "1
local C= "2

local N="C * "Nc

| og using nt_hours_nodel 3_v0la_"Nc'_"C .log, replace

* ok k ok kkkk kK |\/Dnte-Car|O exerc'se khkkkkkkhkkkkkkxk
Qut conme = Nunber of hours

Model 3: interaction between individual and country-1level variables, and
country-specific random sl opes

Use arguments to do file to set parameters of truth nodel: e.g
do nt_hours_nodel 3_v0la_Nc_C 1000 10
where "1000" is # persons/country and "10" is # countries
(1) decl are nodel paraneter val ues
(2) create data set

(3) set-up MC (5000 reps)
(4) post-fitting processing of results

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
IR R E S SR SRR E R SRR SRR R R R R R ER R R R R R EEREEEEEESEESEESE]
R EEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEE SRS EEE SRS
* (1) decl are nodel paraneter val ues

IR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

"

di "Nunmber of persons per country, Nc = “Ne
di "Number of countries, C =" "C
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di "Total sanple size (Nc x ), N =" "N
I

Wonan aged 18-64 with positive work hours
Model 3 for hours

Hours_ic = b0

+ bl * age_ic

+ b2 * age-squared_ic

+ b3 * cohab_ic + b3c * cohab_ic <--- random sl ope
+ b4 * nownch_ic + b4c * nownch_ic <--- random sl ope
+ b5 * isced3_ic

+ b6 * isced4_ic

+ b7 * isced56_ic

+ ¢l * chexp_c <-- country=l eve

+ c2 * (chexp_c X cohab_ic)

+ ¢3 * (chexp_c X nownch_ic)

+ u_c

+eic

u_c ~ NO, sig_ur2)
e_ic ~ N(O, sig_er2)
cov(u_c, e_ic) =0

b3c ~ N(O, sig_b3c”2)
b4c ~ N(O, sig_b4c"2)

*/

l ocal b0 = 22

local bl =0.8
local b2 =-0.01
local b3 = -1

local b4 = -1.2
local b5 = 0.7
local b6 = 1.4
local b7 = 1.6
local cl1 =-2.7
local c2 = 2.4
local ¢c3 =0.7
local sig u=2.4
local sig_e = 9.4
local sig_b3c =1.2
local sig_b4c = 1.2

local icc = ("sig u')*2/ ( ("sigu)”2 + ("sige)r2 )
di "l =" Yicc
R EEE R EEEEE RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEESES

* (2) create data set (using sunmmary.log stats)

kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkkx*x

set obs "N
set seed 123456789
* "fixed" part of nodel (X, Z assuned sane/fixed across experinments)

geid =_n

ge country = autocode(id, "C, 1, "N)
egen country_id = group(country)

bys country_id: ge tag = _n ==

conpr ess

* age distribution
* Singh- Maddal a paraneters: a =

local a = 4.35
local b = 250
local g = 1656

ge age = 'b" * ( (L/runiform())™(1/"q") - 1 )71/ a")
sum age

replace age = . if (age < 18 | age > 64)

sum age
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cou
I oc
wh

}

rep

ge
rep
rep
rep
rep
rep
| ab
| ab
ta

ge

| ab
| ab
I ab
I ab
| ab
| ab

ge
| ab
| ab

lab va

ge

nt if mssing(age)
al nm=r(N
le "nmi > 0 {
repl ace age =
sum age
repl ace age =
count
| ocal

nm = r(N

if (age < 18

i f nissing(age)

| ace age = round(age)

agegp = .
| ace agegp
| ace agegp
| ace agegp
| ace agegp
| ace agegp
def agegp 1 "18-24
val agegp agegp
agegp

A WNBE

agesq = age’2

cohab =

nownch = .
i sced012
i sced3
i sced4
isced56 = 0

[eN=N]|
o

var cohab "Partner
def cohab 0 "No pa
val cohab cohab
var nownch "# kids
def nownch 0 "0" 1
val nownch nownch

type =
var type "Characte

def type ///

" Not

" Not

" Not

" Not

1 mar r
2

3

4

5 " Not
6

7

8

9

marr
marr
marr
marr
marr
marr
marr
marr
marr
marr
marr
marr
marr
marr
marr

" Not
" Not
" Not
" Not
10 " Not
11 " Not
12 " Not
13 " Not
14 " Not
15 " Not
16 " Not
17 "Marr
18 "Marr
19 "Marr
20 "Marr
21 "Marr
22 "“Marr
23 "Marr
24 "Marr
25 "Marr
26 "Marr
27 "“Marr
28 "Marr
29 "Marr 3+
30 "Marr 3+
31 "Marr 3+
32 "Marr 3+

type type

NNNNRRPRROOOO

double u = 100 * ru

if age >= 18 & age
if age >= 25 & age
if age >= 40 & age
if age >= 50 & age
if age >= 60 & age
"2 "25-39" 3"

A AANNNANNA
[}
o

ship status

rtner" 1 "Has parter”

"2 "2t 3 "3+

ristics conbination"

sced0, 1,2" ///
sced3" ///
sced4" ///
sced5, 6" ///
sced0, 1,2" ///
sced3" ///
sced4" /1]
sced5, 6" ///
sced0, 1, 2" ///
sced3" ///
sced4" ///
sced5, 6" ///
3+ isced0,1,2" ///
3+ isced3" ///

3+ isced4" ///

3+ isced5,6" ///
scedO, 1,2" ///
sced3" ///

sced4" ///
sced5, 6" ///
scedO, 1,2" ///
sced3" ///

sced4" /1//
sced5, 6" ///
sced0, 1, 2" ///
sced3" ///

sced4" /1]
sced5, 6" ///

i sced0, 1,2" ///
isced3" ///
isced4" /1]

i sced5, 6"
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ni form()

age > 64)

‘b ¢ ( (Uruniform())M(1/ q') - 1)1/ a)

0-49" 4 "50-59" 5 "60- 64"
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replace type = 1 if agegp == 1 & u <= 14.42

replace type = 2 if agegp == 1 & u > 14.42 & u <= 58.23

replace type = 3 if agegp == 1 & u > 58.23 & u <= 62.91

replace type = 4 if agegp == 1 & u > 62.91 & u <= 74.45

replace type = 5 if agegp == 1 & u > 74.45 & u <= 75.07

replace type = 6 if agegp == 1 & u > 75.07 & u <= 76.08

replace type = 7 if agegp == 1 & u > 76.08 & u <= 76.12

replace type = 8 if agegp == 1 & u > 76.12 & u <= 76.24

replace type = 9 if agegp == 1 &u > 76.24 & u <= 76.29

replace type = 10 if agegp == 1 & u > 76.29 & u <= 76.37

replace type = 11 if agegp == 1 & u > 76.37 & u <= 76.37 /] # cases =0
replace type = 12 if agegp == 1 & u > 76.37 & u <= 76.37 /] # cases =0
replace type = 13 if agegp == 1 & u > 76.37 & u <=76.37 /| # cases =0
replace type = 14 if agegp == 1 & u > 76.37 & u <=76.37 /| # cases =0
replace type = 15 if agegp == 1 & u > 76.37 & u <= 76.37 /] # cases =0
replace type = 16 if agegp == 1 & u > 76.37 & u <= 76.37 /] # cases =0
replace type = 17 if agegp == 1 & u > 76.37 & u <= 78.77

replace type = 18 if agegp == 1 & u > 78.77 & u <= 89.45

replace type = 19 if agegp == 1 & u > 89.45 & u <= 90.30

replace type = 20 if agegp == 1 & u > 90.30 & u <= 94.27

replace type = 21 if agegp == 1 & u > 94.27 & u <= 95.41

replace type = 22 if agegp == 1 & u > 95.41 & u <= 98.28

replace type = 23 if agegp == 1 & u > 98.28 & u <= 98.44

replace type = 24 if agegp == 1 & u > 98.44 & u <= 98.84

replace type = 25 if agegp == 1 & u > 98.84 & u <= 99.21

replace type = 26 if agegp == 1 & u > 99.21 & u <= 99.86

replace type = 27 if agegp == 1 & u > 99.86 & u <= 99.89

replace type = 28 if agegp == 1 & u > 99.89 & u <= 99.92

replace type = 29 if agegp == 1 & u > 99.92 & u <= 99.95

replace type = 30 if agegp == 1 & u > 99.95 & u <= 100.00

replace type = 31 if agegp == 1 & u > 100. 00 Il # cases
replace type = 32 if agegp == 1 & u > 100. 00 Il # cases
replace type = 1 if agegp == 2 & u <= 1.96

replace type = 2 if agegp == 2 &u > 1.96 & u <= 10.21

replace type = 3 if agegp == 2 & u > 10.21 & u <= 11.72

replace type = 4 if agegp == 2 & u > 11.72 & u <= 22.25

replace type = 5 if agegp == 2 & u > 22.25 & u <= 22.92

replace type = 6 if agegp == 2 & u > 22.92 & u <= 25.31

replace type = 7 if agegp == 2 & u > 25.31 & u <= 25.64

replace type = 8 if agegp == 2 & u > 25.64 & u <= 26.93

replace type = 9 if agegp == 2 & u > 26.93 & u <= 27.41

replace type = 10 if agegp == 2 & u > 27.41 & u <= 28.77

replace type = 11 if agegp == 2 & u > 28.77 & u <= 28.91

replace type = 12 if agegp == 2 & u > 28.91 & u <= 29.44

replace type = 13 if agegp == 2 & u > 29.44 & u <= 29.67

replace type = 14 if agegp == 2 & u > 29.67 & u <= 30.00

replace type = 15 if agegp == 2 & u > 30.00 & u <= 30.01

replace type = 16 if agegp == 2 & u > 30.01 & u <= 30.12

replace type = 17 if agegp == 2 & u > 30.12 & u <= 31.43

replace type = 18 if agegp == 2 & u > 31.43 & u <= 37.24

replace type = 19 if agegp == 2 & u > 37.24 & u <= 38.09

replace type = 20 if agegp == 2 & u > 38.09 & u <= 46.16

replace type = 21 if agegp == 2 & u > 46.16 & u <= 48.43

replace type = 22 if agegp == 2 & u > 48.43 & u <= 57.34

replace type = 23 if agegp == 2 & u > 57.34 & u <= 58.49

replace type = 24 if agegp == 2 & u > 58.49 & u <= 65.70

replace type = 25 if agegp == 2 & u > 65.70 & u <= 68.83

replace type = 26 if agegp == 2 & u > 68.83 & u <= 81.70

replace type = 27 if agegp == 2 &u >81.70 & u <= 83.15

replace type = 28 if agegp == 2 & u > 83.15 & u <= 92.10

replace type = 29 if agegp == 2 & u > 92.10 & u <= 93.43

replace type = 30 if agegp == 2 & u > 93.43 & u <= 97.19

replace type = 31 if agegp == 2 & u > 97.19 & u <= 97.52

replace type = 32 if agegp == 2 & u > 97.52

replace type = 1 if agegp == 3 & u <= 1.33

replace type = 2 if agegp == 3 &u > 1.33 & u <= 4.46

replace type = 3 if agegp == 3 &u > 4.46 & u <= 5.05

replace type = 4 if agegp == 3 &u > 5.05 & u <= 7.83

replace type = 5 if agegp == 3 &u > 7.83 & u <= 8.81

replace type = 6 if agegp == 3 &u > 8.81 & u <= 11.63

replace type = 7 if agegp == 3 & u > 11.63 & u <= 12.16

replace type = 8 if agegp == 3 & u > 12.16 & u <= 14.04

replace type = 9 if agegp == 3 & u > 14.04 & u <= 14.82

replace type = 10 if agegp == 3 & u > 14.82 & u <= 17.13

replace type = 11 if agegp == 3 & u > 17.13 & u <= 17.50
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replace type = 12 if agegp == 3 & u > 17.50 & u <= 19.00
replace type = 13 if agegp == 3 & u > 19.00 & u <= 19.30
replace type = 14 if agegp == 3 & u > 19.30 & u <= 20.00
replace type = 15 if agegp == 3 & u > 20.00 & u <= 20.09
replace type = 16 if agegp == 3 & u > 20.09 & u <= 20.59
replace type = 17 if agegp == 3 & u > 20.59 & u <= 22.54
replace type = 18 if agegp == 3 & u > 22.54 & u <= 27.32
replace type = 19 if agegp == 3 & u > 27.32 & u <= 27.99
replace type = 20 if agegp == 3 & u > 27.99 & u <= 30.90
replace type = 21 if agegp == 3 & u > 30.90 & u <= 34.62
replace type = 22 if agegp == 3 & u > 34.62 & u <= 44.00
replace type = 23 if agegp == 3 & u > 44.00 & u <= 45.29
replace type = 24 if agegp == 3 & u > 45.29 & u <= 50.88
replace type = 25 if agegp == 3 & u > 50.88 & u <= 56.49
replace type = 26 if agegp == 3 & u > 56.49 & u <= 72.54
replace type = 27 if agegp == 3 & u > 72.54 & u <= 74.33
replace type = 28 if agegp == 3 & u > 74.33 & u <= 8571
replace type = 29 if agegp == 3 & u > 85.71 & u <= 87.94
replace type = 30 if agegp == 3 & u > 87.94 & u <= 94.45
replace type = 31 if agegp == 3 & u > 94.45 & u <= 95.15
replace type = 32 if agegp == 3 & u > 95.15

replace type = 1 if agegp == 4 & u <= 2.78

replace type = 2 if agegp == 4 &u > 2.78 & u <= 8.08
replace type = 3 if agegp == 4 &u > 8.08 & u <= 8.84
replace type = 4 if agegp == 4 &u > 8.84 & u <= 13.28
replace type = 5 if agegp == 4 & u > 13.28 & u <= 14.83
replace type = 6 if agegp == 4 & u > 14.83 & u <= 17.96
replace type = 7 if agegp == 4 & u > 17.96 & u <= 18.36
replace type = 8 if agegp == 4 & u > 18.36 & u <= 20.37
replace type = 9 if agegp == 4 & u > 20.37 & u <= 20.97
replace type = 10 if agegp == 4 & u > 20.97 & u <= 22.05
replace type = 11 if agegp == 4 & u > 22.05 & u <= 22.21
replace type = 12 if agegp == 4 & u > 22.21 & u <= 22.97
replace type = 13 if agegp == 4 & u > 22.97 & u <= 23.12
replace type = 14 if agegp == 4 & u > 23.12 & u <= 23.32
replace type = 15 if agegp == 4 & u > 23.32 & u <= 23.34
replace type = 16 if agegp == 4 & u > 23.34 & u <= 23.48
replace type = 17 if agegp == 4 & u > 23.48 & u <= 32.15
replace type = 18 if agegp == 4 & u > 32.15 & u <= 48.05
replace type = 19 if agegp == 4 & u > 48.05 & u <= 49.82
replace type = 20 if agegp == 4 & u > 49.82 & u <= 59.33
replace type = 21 if agegp == 4 & u > 59.33 & u <= 64.92
replace type = 22 if agegp == 4 & u > 64.92 & u <= 75.12
replace type = 23 if agegp == 4 & u > 75.12 & u <= 76.31
replace type = 24 if agegp == 4 & u > 76.31 & u <= 82.55
replace type = 25 if agegp == 4 & u > 82.55 & u <= 85.74
replace type = 26 if agegp == 4 & u > 85.74 & u <= 91.31
replace type = 27 if agegp == 4 & u > 91.31 & u <= 91.88
replace type = 28 if agegp == 4 & u > 91.88 & u <= 96.37
replace type = 29 if agegp == 4 & u > 96.37 & u <= 97.20
replace type = 30 if agegp == 4 & u > 97.20 & u <= 98.52
replace type = 31 if agegp == 4 & u > 98.52 & u <= 98.72
replace type = 32 if agegp == 4 & u > 98.72

replace type = 1 if agegp == 5 & u <= 5.66

replace type = 2 if agegp == 5 & u > 5.66 & u <= 12.73
replace type = 3 if agegp == 5 & u > 12.73 & u <= 13.92
replace type = 4 if agegp == 5 & u > 13.92 & u <= 20.87
replace type = 5 if agegp == 5 & u > 20.87 & u <= 23.05
replace type = 6 if agegp == 5 & u > 23.05 & u <= 24.81
replace type = 7 if agegp == 5 & u > 24.81 & u <= 25.17
replace type = 8 if agegp == 5 & u > 25.17 & u <= 26.72
replace type = 9 if agegp == 5 & u > 26.72 & u <= 27.08
replace type = 10 if agegp == 5 & u > 27.08 & u <= 27.38
replace type = 11 if agegp == 5 & u > 27.38 & u <= 27.41
replace type = 12 if agegp == 5 & u > 27.41 & u <= 27.80
replace type = 13 if agegp == 5 & u > 27.80 & u <= 27.89
replace type = 14 if agegp == 5 & u > 27.89 & u <= 27.92
replace type = 15 if agegp == 5 & u > 27.92 & u <= 27.92 /] # cases =0
replace type = 16 if agegp == 5 & u > 27.92 & u <= 27.98
replace type = 17 if agegp == 5 & u > 27.98 & u <= 44.53
replace type = 18 if agegp == 5 & u > 44.53 & u <= 65.64
replace type = 19 if agegp == 5 & u > 65.64 & u <= 68.11
replace type = 20 if agegp == 5 & u > 68.11 & u <= 84.09
replace type = 21 if agegp == 5 & u > 84.09 & u <= 89.78
replace type = 22 if agegp == 5 & u > 89.78 & u <= 93.48



replace type = 23 if agegp == 5 & u > 93.48 & u <= 94.02

replace type = 24 if agegp == 5 & u > 94.02 & u <= 97.12

replace type = 25 if agegp == 5 & u > 97.12 & u <= 98.10

replace type = 26 if agegp == 5 & u > 98.10 & u <= 98.82

replace type = 27 if agegp == 5 & u > 98.82 & u <= 98.82 // # cases =
replace type = 28 if agegp == 5 & u > 98.82 & u <= 99.42

replace type = 29 if agegp == 5 & u > 99.42 & u <= 99.66

replace type = 30 if agegp == 5 & u > 99.66 & u <= 99.84

replace type = 31 if agegp == 5 & u > 99.84 & u <= 99.90

replace type = 32 if agegp == 5 & u > 99.90

ta type agegp, col nissing

repl ace cohab = 0 if inrange(type, 1, 16)

repl ace cohab = 1 if inrange(type, 17, 32)

repl ace nownch = 0 if inrange(type, 1, 4) | inrange(type, 17, 20)
replace nownch = 1 if inrange(type, 5 8) | inrange(type, 21, 24)

repl ace nownch = 2 if inrange(type, 9, 12) | inrange(type, 25, 28)

repl ace nownch = 3 if inrange(type, 13, 16) | inrange(type, 29, 32)
replace isced012 = 1 if inlist(type, 1, 5 9, 13, 17, 21, 25, 29)

repl ace i sced3 =1if inlist(type, 2, 6, 10, 14, 18, 22, 26, 30)

repl ace i sced4 =1if inlist(type, 3, 7, 11, 15, 19, 23, 27, 31)
replace isced56 =1 if inlist(type, 4, 8, 12, 16, 20, 24, 28, 32)

gen edl evel =

replace edlevel = 1 if isced012 ==

repl ace edlevel = 2 if isced3 ==

repl ace edlevel = 3 if isced4 ==

repl ace edlevel = 4 if isced56 ==

| ab def edlevel 1 "iscedO,1,2" 2 "isced3" 3 "isced4" 4 "isced5, 6"

I ab val edlevel edleve

* |ognormal distribution for child exp. Paraneters: m= -0.665, v = 0.535

local m= -0.665
= 0.535

local v

ge chexp = exp( "m + “v' * invnormal ( runiform() ) )
| ab var chexp "child care expend

bys country_id

repl ace chexp = chexp[1

ge chexpXcohab = chexp * cohab
ge chexpXnownch = chexp * nownch

% GDOP"

]

I ab var chexpXcohab "chexp, cohab interaction"”
I ab var chexpXnownch "chexp, nownch interaction"

conpress

ge fixed = “b0

‘b1
" bh2'
“ b3’
‘b4
* b5’
b6’
T b7
‘cl'
tc2'
“c3

+ 4+ + o+

ta country_id
ta country_id
ta country_id
ta country_id
ta country_id
ta country_id
ta country_id
ta country_id

de, full nanes

Su

age
agesq

cohab

nownch

i sced3

i sced4

i sced56
chexp
chexpXcohab
chexpXnownch

*k ok ok Xk 3k ok Ok F

sun{ age)
sun(i sced012)
sun(i sced3)
sun(i sced4)
sun(i sced56)
sun( cohab)
sunm( nownch)
sun( chexp)

save nt_hours_nodel 3_v0la "Nc' _"C _data

111
111
111

111
111
111
111
111
111

repl ace
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* (3) set-up MC

EEEEEEEEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEESES

cap programdrop nct_silc
programdefine nt_silc

version 11
args sig_e sig_u sig_b3c sig_b4c

capture drop y u_c b3c b4dc e_ic
gen e_ic = rnormal (0, sig_e')

gen u_c =rnormal (0, “sig_u') if tag
bys country_id : replace u_c = u_c[1]

gen b3c = rnormal (0, “sig b3c') if tag
bys country_id: replace b3c = b3c[1]

gen bdc = rnormal (0, “sig_b4c') if tag
bys country_id: replace b4c = b4c[1]

gen y = fixed + u_c + b3c*cohab + b4c*nownch + e_ic

/1 default estimation method is REM., cov structure independent
xtm xed y age agesqg cohab nownch isced3 isced4 isced56 ///
chexp chexpXcohab chexpXnownch || country_id: cohab nownch , nol og

end

di "Time is: " c(current_tinme) " on " c(current_date)
sinulate _b _se converged = e(converged) logRLL = e(ll) ///
, reps(5000) saving(nt_hours_nodel 3_vOla_"Nc'_"C _output.dta, replace double)
nc_silc ("sig_e') ("sig_u') ("sig_b3c') ('sig_b4c')
di "Time is: " c(current_time) " on " c(current_date)

de, full nanes
ds, varwi dt h(20)
su

IR R EEEEEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

* (4) post-fitting processing of results and saving data

kkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhhkhkkhkkhkkhkkhkhkhkhkkhkkhkhkkhkkkkkk*x

* convert back to original metric; calculate summary stats
/*

Insl 1 1 sd(cohab) = sig_b3c

Insl_1 2 sd(nownch) = sig_b4c

Insl 1 3 sig_u

*/

*quietly {

renane _eqll_converged converged
renane _eqll_ | ogRLL | ogRLL

renpfix y_

ge sig_e = exp(lnsig_e_b_cons)
ge sig_e_se = exp(lnsig_e_b_cons)*lnsig_e_se_cons

ge sig_b3c = exp(lnsl_1_1 b_cons)
ge sig_b3c_se = sig_b3c * Insl_1 1 se_cons

ge sig_b4dc = exp(lnsl_1 2 b_cons)
ge sig_bd4c_se = sig_bdc * Insl_1 2 se_cons
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ge sig_u = exp(lnsl_1_3 b_cons)
ge sig u se =sig u * Insl_1 3 se _cons

* absol ute bias
ge b_cons_abias = b_cons - “b0
lab var b_cons_abi as "Absolute bias b0 (cons)"

ge b_age _abias = b_age - bl
lab var b_age_abi as "Absolute bias bl (age)"

ge b_agesq_abias = b_agesq - b2
lab var b_agesq_abi as "Absol ute bias b2 (agesq)"

ge b_cohab_abias = b_cohab - "b3
| ab var b_cohab_abi as "Absol ute bias b3 (cohab)"

ge b_nownch_abias = b_nownch - "b4
lab var b_nownch_abi as "Absol ute bias b4 (nownch)"

ge b_isced3 abias = b_isced3 - b5
lab var b_isced3 abias "Absolute bias b5 (isced3)"

ge b_isced4_abias = b_isced4 - b6
lab var b_isced4_abias "Absolute bias b6 (isced4)"

ge b_isced56_abias = b_isced56 - b7
lab var b_isced56_abias "Absolute bias b7 (isced56)"

ge c_chexp_abias = b_chexp - “cl
| ab var c_chexp_abi as "Absol ute bias cl (chexp)"

ge c_chexpXcohab_abi as = b_chexpXcohab - “c2
lab var c_chexpXcohab_abi as "Absol ute bias c2 (chexpXcohab)"

ge c_chexpXnownch_abi as = b_chexpXnownch - “¢3
I ab var c_chexpXnownch_abi as "Absol ute bias c3 (chexpXnownch)"

ge sig_u_abias = sig u - “sig_u
lab var sig_u_abias "Absolute bias sig_u"

ge sig_e abias =sig_e - “sig_e
lab var sig_e_abias "Absolute bias sig_e"

ge sig_b3c_abias = sig_b3c - “sig_b3c
lab var sig_b3c_abias "Absol ute bias sig_b3c"

ge sig_b4c_abias = sig_b4c - “sig_b4c
lab var sig_b4c_abias "Absol ute bias sig_b4c"

* relative bias

ge b_cons_rbias = 100*(b_cons/ " b0' - 1)
lab var b_cons_rbias "% Rel ative bias b0 (cons)"

ge b_age_rbias = 100*(b_age/ "bl" - 1)
lab var b_age rbias "% Rel ative bias bl (age)"

ge b_agesq_rbias = 100*(b_agesqg/ "b2' - 1)
| ab var b_agesq_rbias "% Rel ati ve bias b2 (agesq)"

ge b_cohab_rbias = 100*(b_cohab/ " b3' - 1)
lab var b_cohab_rbias "% Rel ati ve bias b3 (cohab)"

ge b_nownch_rbias = 100*(b_nownch/ b4' - 1)
lab var b_nownch_rbias "% Rel ative bias b4 (nownch)"

ge b_isced3_rbias = 100*(b_i sced3/ b5 - 1)
lab var b_isced3 rbias "% Rel ative bias b5 (isced3)"

ge b_isced4_rbias = 100*(b_i sced4/ " b6' - 1)
lab var b_isced4 _rbias "% Rel ative bias b6 (isced4)"

ge b_isced56_rbias = 100*(b_i sced56/ b7 - 1)
lab var b_isced56_rbias "% Rel ative bias b7 (isced56)"

ge c_chexp_rbias = 100*(b_chexp/ cl" - 1)
lab var c_chexp_rbias "% Rel ative bias cl (chexp)"

42



ge c_chexpXcohab_rbias = 100*(b_chexpXcohab/ c2' - 1)
I ab var c_chexpXcohab_rbias "% Rel ati ve bias c2 (chexpXcohab)"

ge c_chexpXnownch_rbi as = 100*(b_chexpXnownch/ ¢c3' - 1)
I ab var c_chexpXnownch_rbias "% Rel ative bias ¢3 (chexpXnownch)"

ge sig_u_rbias = 100*(sig_u / “sig_u - 1)
lab var sig_u rbias "% Relative bias sig u"

ge sig_e rbias = 100*(sig_e / “sig_e' - 1)
lab var sig_e_rbias "% Rel ative bias sig_e"

ge sig_b3c_rbias = 100*(sig_b3c / “sig_b3c' - 1)
lab var sig_b3c_rbias "% Rel ative bias sig_b3c"

ge sig_b4c_rbias = 100*(sig_b3c / “sig_b4c' - 1)
lab var sig_b4c_rbias "% Rel ative bias sig_b4c"

* non-cover age

ge bO_Ib = b_cons + se_cons*invnormal ( (1-.95)/2 )

ge bO_ub = b_cons - se_cons*invnormal ( (1-.95)/2 )

lab var bO_Ib "Ib 95% Cl, b0 (cons)"

lab var bO_ub "ub 95% CI, b0 (cons)"

ge b_cons_noncover = 0

repl ace b_cons_noncover = 1 if ("b0" < bO_Ib | “b0" > b0_ub)
lab var b_cons_noncover "1: true b0 not in 95%C"

ge bl Ib b_age + se_age*invnormal ( (1-.95)/2 )

ge bl_ub b_age - se_age*invnormal ( (1-.95)/2 )

lab var bl Ib "Ib 95% Cl, bl (age)"

lab var bl _ub "ub 95% Cl, bl (age)"

ge b_age_noncover = 0

repl ace b_age_noncover = 1 if ("bl" < bl Ib | “bl" > bl ub)
lab var b_age_noncover "1: true bl not in 95%Cl"'

ge b2_Ib b_agesq + se_agesqg*invnornal ( (1-.95)/2 )

ge b2_ub b_agesq - se_agesqg*invnornal ( (1-.95)/2)

lab var b2_Ib "Ib 95% Cl, b2 (agesq)"

lab var b2_ub "ub 95% Cl, b2 (agesq)"

ge b_agesq_noncover = 0

repl ace b_agesq_noncover = 1 if ("b2' < b2 Ib | “b2" > b2_ub)
| ab var b_agesq_noncover "1: true b2 not in 95%C "

ge b3_Ib = b_cohab + se_cohab*invnormal ( (1-.95)/2 )

ge b3_ub = b_cohab - se_cohab*invnormal ( (1-.95)/2 )

lab var b3_Ib "Ib 95% Cl, b0 (cohab)"

lab var b3_ub "ub 95% ClI, b0 (cohab)"

ge b_cohab_noncover = 0

repl ace b_cohab_noncover = 1 if ("b3" < b3_Ib | "b3 > b3_ub)
lab var b_cohab_noncover "1: true b3 not in 95%"

ge b4_Ib = b_nownch + se_nownch*invnormal ( (1-.95)/2 )

ge b4d_ub = b_nownch - se_nownch*invnormal ( (1-.95)/2 )

lab var b4_Ib "Ib 95% Cl, b0 (nownch)"

lab var b4_ub "ub 95% CI, b0 (nownch)"

ge b_nownch_noncover = 0

repl ace b_nownch_noncover = 1 if ("b4" < b4_Ib | b4 > b4_ub)
I ab var b_nownch_noncover "1: true b4 not in 95%"

ge b5 1b b_isced3 + se_isced3*invnormal ( (1-.95)/2 )

ge b5_ub b_isced3 - se_isced3*invnormal ( (1-.95)/2 )

lab var b5_Ib "Ib 95% Cl, b0 (isced3)"

lab var b5 _ub "ub 95% CI, b0 (isced3)"

ge b_isced3_noncover = 0

repl ace b_isced3_noncover = 1 if ("b5 < b5 Ib | b5 > b5 ub)
lab var b_isced3_noncover "1: true b5 not in 95%"

ge b6 _Ib = b_isced4 + se_isced4*invnormal ( (1-.95)/2 )

ge b6_ub = b_isced4 - se_isced4*invnormal ( (1-.95)/2 )

lab var b6_Ib "Ib 95% Cl, b0 (isced4)"

lab var b6_ub "ub 95% CI, b0 (isced4)"

ge b_isced4_noncover = 0

repl ace b_isced4_noncover = 1 if ("b6' < b6_Ib | b6 > b6_ub)
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* ot her

lab var b_isced4_noncover "1: true b6 not in 95%C"

ge b7_Ib = b_isced56 + se_isced56*i nvnormal ( (1-.95)/2 )

ge b7_ub = b_isced56 - se_isced56*invnormal ( (1-.95)/2 )

lab var b7_Ib "Ib 95% Cl, b0 (isced56)"

lab var b7_ub "ub 95% ClI, b0 (isced56)"

ge b_i sced56_noncover = 0

repl ace b_isced56_noncover = 1 if ("b7" < b7_Ib | b7 > b7_ub)
lab var b_isced56_noncover "1: true b7 not in 95%C "

ge cl_|Ib = b_chexp + se_chexp*invnormal ( (1-.95)/2)

ge cl_ub = b_chexp - se_chexp*invnormal ( (1-.95)/2)

lab var cl_Ib "Ib 95% Cl, cl (chexp)"

lab var cl_ub "ub 95% Cl, cl (chexp)"

ge c_chexp_noncover = 0

repl ace c_chexp_noncover = 1 if ("cl' <cllb | “cl' > cl_ub)
| ab var c_chexp_noncover "1: true cl not in 95%C "

ge c2_l b = b_chexpXcohab + se_chexpXcohab*i nvnormal ( (1-.95)/2 )

ge c2_ub = b_chexpXcohab - se_chexpXcohab*i nvnormal ( (1-.95)/2 )
lab var c2_Ib "Ib 95% Cl, c2 (chexpXcohab)"

lab var c2_ub "ub 95% Cl, c2 (chexpXcohab)"

ge c_chexpXcohab_noncover = 0

repl ace c_chexpXcohab_noncover = 1 if ("c2' <c2_lb | “c2' > c2_ub)
lab var c_chexpXcohab_noncover "1: true c2 not in 95%C"

ge c3_1b b_chexpXnownch + se_chexpXnownch*i nvnornmal ( (1-.95)/2 )
ge c3_ub b_chexpXnownch - se_chexpXnownch*i nvnormal ( (1-.95)/2 )
lab var ¢3_Ib "Ib 95% Cl, c3 (chexpXnownch)"

lab var ¢3_ub "ub 95% Cl, c¢3 (chexpXnownch)"

ge c_chexpXnownch_noncover = 0

repl ace c_chexpXnownch_noncover = 1 if (¢33 < c3_Ib | "¢c3 > c3_ub)

lab var c_chexpXnownch_noncover "1: true c3 not in 95%"

ge sig u_lb sig u + sig u_se*invnornal ( (1-.95)/2)
ge sig_u_ub sig_u - sig_u_se*invnormal ( (1-.95)/2)
lab var sig_u_Ib "Ib 95% C, sig_u"

lab var sig_u_ub "ub 95% Cl, sig_u"

ge sig_u_noncover =0

replace sig_u noncover = 1 if ("sig u <sigulb | “sigu > sig u_ub)

lab var sig_u_noncover "1: true sig_u not in 95%"

ge sig e Ilb =sig e + sig e _se*invnormal ( (1-.95)/2 )
ge sig_e_ub =sig e - sig_e_se*invnormal ( (1-.95)/2 )
lab var sig_e_Ib "Ib 95% C, sig_e"

lab var sig_e_ub "ub 95% Cl, sig_e"

ge sig_e_noncover =0

repl ace sig_e _noncover = 1 if ('sig e <sigelb | “sige > sig_e_ub)

lab var sig_e_noncover "1: true sig_e not in 95%"

ge sig_b3c_Ib sig_b3c + sig_b3c_se*invnormal ( (1-.95)/2 )

ge sig_b3c_ub sig_b3c - sig_b3c_se*invnormal ( (1-.95)/2 )

lab var sig_b3c_Ib "Ib 95% Cl, sig_b3c"

lab var sig_b3c_ub "ub 95% Cl, sig_b3c"

ge sig_b3c_noncover =0

repl ace sig_b3c_noncover = 1 if ('sig_b3c' < sig b3c_Ib | “sig_b3c
lab var sig_b3c_noncover "1: true sig_b3c not in 95%Cl"'

ge sig_bd4c_Ib = sig_bdc + sig_bdc_se*invnormal ( (1-.95)/2)

ge sig_bdc_ub = sig_bdc - sig_bdc_se*invnormal ( (1-.95)/2 )

lab var sig_b4c_Ib "Ib 95% Cl, sig_b4c"

lab var sig_b4c_ub "ub 95% Cl, sig_b4c"

ge sig_b4c_noncover =0

repl ace sig_b4c_noncover = 1 if ( sig_b4c' < sig_bdc_Ib | “sig_b4dc
lab var sig_b4c_noncover "1: true sig_b4c not in 95%Cl"'

stats

ge Nc = "Nc
lab var Nc "No. persons per country"

ge C="C
lab var C "Nunber of countries”

ge icc = "icc

> sig_b3c_ub)

> sig_b4dc_ub)



lab var icc "icc = var_u/(var_u+var_e)"

drop | ns*
conpr ess

*}

save, replace

de, full nanes

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp b_chexpXcohab
b_chexpXnownch

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
se_chexpXcohab se_chexpXnownch

Su sig_e sig_u sig_b3c sig_b4c
su *abi as

su *rbias

su *noncover

su Nc Cicc converged

preserve
keep if converged ==

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp b_chexpXcohab
b_chexpXnownch

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
se_chexpXcohab se_chexpXnownch

su sig_e sig_u sig_b3c sig_b4c
su *abi as

su *rbias

su *noncover

su Nc Cicc

restore

kkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhhhhhhhhhhhhhhhhhkk

| og cl ose

(c) Basic logit model (mc_part_modell_v0la_Nc_C.do)

clear al

set nore off
version 11

set nmem 500m
capture | og close

local Nc = "1

o

local C

Co* NG

local N

log using nc_partic_nodel 1_v0la_"Nc'_"C .log, replace

*kkkkkkkk% Nonte-Carl o exercise 5000 replications ******kkkkkknx
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Qut come = participation

Mbdel 1: no interaction between individual and country-Ilevel variables, and no

country-specific random sl opes

Use arguments to do file to set parameters of truth nodel: e.g

where "1000" is # persons/country and "10" is # countries

(1) decl are nodel paraneter val ues
(2) create data set
(3) set-up MC (1000 reps)

*

*

*

*

* do nt_partic_nodel 1_v0la_Nc_C 1000 10
*

*

*

* (4) post-fitting processing of results
*

*

EEE R EEEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEES

kkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkkkk*x

* (1) decl are nodel paraneter val ues

IR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

di "Nunmber of persons per country, Nc =" "Nc
di "Nunmber of countries, C =" "C

di "Total sanple size (Nc x ), N =" "N

/*

Wnan aged 18- 64

Model 3 for particpation

y*_ic = b0
+ bl * age_ic
+ b2 * age-squared_ic
+ b3 * cohab_ic
+ b4 * nownch_ic
+ b5 * isced3_ic
+ b6 * isced4_ic
+ b7 * isced56_ic
+ ¢l * chexp_c <-- country=l eve
+ u_c
+ e_ic

uc ~ NO, sig_ur2)
e_ic ~ NO, sig_er2)
cov(u_c, e_ic) =0

*/

local b0 = -9.1
local bl =0.5
local b2 = -0.006
local b3 = 0.02
local b4 = -.27
local b5 = 0.7
local b6 = 0.9
local b7 = 1.4
local c1 = 0.98
local sig_| . 275

u:
local sig_ e =sqgrt( _pi*2/ 3)

local icc = ("sig u')*2/ ( ("sigu)”2 + ("sige)r2 )
di "1cc =" ‘icc

EEEEEEEEEEEE S S EEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEESES

* (2) create data set (using sunmmary.log stats)

kkhkkhkkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhhkhkhkkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkx*x

set obs N
set seed 123456789

* "fixed" part of nodel (X, Z assuned sane/fixed across experinments)
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geid=_n

ge country = autocode(id, "C, 1, "N)
egen country_id = group(country)

bys country_id: ge tag = _n ==
conpress

* age distribution
* uniformdistribution of integers between 18 and 64

ge age = 18+int((64 - 18 +1)*runiform())

su age
ge agegp =

replace agegp = 1 if age >= 18 & age < 25

replace agegp = 2 if age >= 25 & age < 40

repl ace agegp = 3 if age >= 40 & age < 50

repl ace agegp = 4 if age >= 50 & age < 60

repl ace agegp = 5 if age >= 60 & age <

lab def agegp 1 "18-24" 2 "25-39" 3 "40-49" 4 "50-59" 5 "60-64"

lab val agegp agegp
ta agegp

ge agesq = age”2

ge cohab =
ge nownch =
ge isced012
ge isced3 =
ge isced4 =
ge isced56 = 0

[eN=N]|
o

I ab var cohab "Partnership status

lab def cohab 0 "No partner" 1 "Has parter"
| ab val cohab cohab

lab var nownch "# kids"

| ab def nownch 0 "0" 1 "1" 2 "2" 3 "3+"

lab val nownch nownch

ge type =
lab var type "Characteristics conbination"
lab def type ///

1 "Not marr O iscedO,1,2" ///
2 "Not marr O isced3" ///

3 "Not marr O isced4" ///

4 "Not marr O isced5,6" ///

5 "Not marr 1 iscedO,1,2" ///
6 "Not marr 1 isced3" ///

7 "Not marr 1 isced4" ///

8 "Not marr 1 isced5,6" ///

9 "Not marr 2 iscedO,1,2" ///
10 "Not marr 2 isced3" ///

11 "Not marr 2 isced4" ///

12 "Not marr 2 isced5,6" ///

13 "Not marr 3+ isced0,1,2" ///
14 "Not marr 3+ isced3" ///

15 "Not marr 3+ isced4" ///

16 "Not marr 3+ isced5,6" ///

17 "Marr O iscedO,1,2" ///
18 "Marr O isced3" ///

19 "Marr O isced4" ///

20 "Marr O isced5,6" ///
21 "Marr 1 iscedO,1,2" ///
22 "Marr 1 isced3" ///

23 "Marr 1 isced4" ///

24 "Marr 1 isced5,6" ///
25 "Marr 2 isced0,1,2" ///
26 "Marr 2 isced3" ///

27 "Marr 2 isced4" /1]

28 "Marr 2 isced5,6" ///

29 "Marr 3+ isced0,1,2" ///
30 "Marr 3+ isced3" ///
31 "Marr 3+ isced4" [//
32 "Marr 3+ isced5, 6"
lab val type type

ge double u = 100 * runiform)
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replace type = 1 if agegp == 1 & u <= 24.77
replace type = 2 if agegp == 1 & u > 24.77
replace type = 3 if agegp == 1 & u > 72.98
replace type = 4 if agegp == 1 & u > 75.70
replace type = 5 if agegp == 1 & u > 82.98
replace type = 6 if agegp == 1 & u > 83.72
replace type = 7 if agegp == 1 & u > 84.77
replace type = 8 if agegp == 1 & u > 84.82
replace type = 9 if agegp == 1 & u > 84.90
replace type = 10 if agegp == 1 & u > 85.04
replace type = 11 if agegp == 1 & u > 85.14
replace type = 12 if agegp == 1 & u > 85.15
replace type = 13 if agegp == 1 & u > 85.18
replace type = 14 if agegp == 1 & u > 85.19
replace type = 15 if agegp == 1 & u > 85.19
replace type = 16 if agegp == 1 & u > 85.19
replace type = 17 if agegp == 1 & u > 85.19
replace type = 18 if agegp == 1 & u > 86.74
replace type = 19 if agegp == 1 & u > 92.13
replace type = 20 if agegp == 1 & u > 92.59
replace type = 21 if agegp == 1 & u > 94,27
replace type = 22 if agegp == 1 & u > 95.66
replace type = 23 if agegp == 1 & u > 98.09
replace type = 24 if agegp == 1 & u > 98.23
replace type = 25 if agegp == 1 & u > 98.51
replace type = 26 if agegp == 1 & u > 99.11
replace type = 27 if agegp == 1 & u > 99.71
replace type = 28 if agegp == 1 & u > 99.75
replace type = 29 if agegp == 1 & u > 99.79
replace type = 30 if agegp == 1 & u > 99.92
replace type = 31 if agegp == 1 & u > 99.99
replace type = 32 if agegp == 1 & u > 99.99
replace type = 1 if agegp == 2 & u <= 2.46
replace type = 2 if agegp == 2 & u > 2.46
replace type = 3 if agegp == 2 & u > 10.89
replace type = 4 if agegp == 2 & u > 12.29
replace type = 5 if agegp == 2 & u > 21.40
replace type = 6 if agegp == 2 & u > 22.21
replace type = 7 if agegp == 2 & u > 24.56
replace type = 8 if agegp == 2 & u > 24.86
replace type = 9 if agegp == 2 & u > 25.93
replace type = 10 if agegp == 2 & u > 26.60
replace type = 11 if agegp == 2 & u > 28.07
replace type = 12 if agegp == 2 & u > 28.20
replace type = 13 if agegp == 2 & u > 28.67
replace type = 14 if agegp == 2 & u > 29.09
replace type = 15 if agegp == 2 & u > 29.55
replace type = 16 if agegp == 2 & u > 29.58
replace type = 17 if agegp == 2 & u > 29.69
replace type = 18 if agegp == 2 & u > 31.11
replace type = 19 if agegp == 2 & u > 36.06
replace type = 20 if agegp == 2 & u > 36.82
replace type = 21 if agegp == 2 & u > 43.19
replace type = 22 if agegp == 2 & u > 46.13
replace type = 23 if agegp == 2 & u > 55.06
replace type = 24 if agegp == 2 & u > 56.24
replace type = 25 if agegp == 2 & u > 62.69
replace type = 26 if agegp == 2 & u > 67.21
replace type = 27 if agegp == 2 & u > 80.43
replace type = 28 if agegp == 2 & u > 81.90
replace type = 29 if agegp == 2 & u > 89.78
replace type = 30 if agegp == 2 & u > 92.30
replace type = 31 if agegp == 2 & u > 97.11
replace type = 32 if agegp == 2 & u > 97.53
replace type = 1 if agegp == 3 & u <= 1.82
replace type = 2 if agegp == 3 & u > 1.82
replace type = 3 if agegp == 3 & u > 4.85
replace type = 4 if agegp == 3 & u > 5.39
replace type = 5 if agegp == 3 &u > 7.75
replace type = 6 if agegp == 3 & u > 8.98
replace type = 7 if agegp == 3 & u > 11.65
replace type = 8 if agegp == 3 & u > 12.12
replace type = 9 if agegp == 3 & u > 13.70
replace type = 10 if agegp == 3 & u > 14.64
replace type = 11 if agegp == 3 & u > 16.78
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replace type = 12 if agegp == 3 & u > 17
replace type = 13 if agegp == 3 & u > 18
replace type = 14 if agegp == 3 & u > 18
replace type = 15 if agegp == 3 & u > 19
replace type = 16 if agegp == 3 & u > 19
replace type = 17 if agegp == 3 & u > 20
replace type = 18 if agegp == 3 & u > 22
replace type = 19 if agegp == 3 & u > 27
replace type = 20 if agegp == 3 & u > 27
replace type = 21 if agegp == 3 & u > 30
replace type = 22 if agegp == 3 & u > 35
replace type = 23 if agegp == 3 & u > 44
replace type = 24 if agegp == 3 & u > 45
replace type = 25 if agegp == 3 & u > 50
replace type = 26 if agegp == 3 & u > 57
replace type = 27 if agegp == 3 & u > 73
replace type = 28 if agegp == 3 & u > 74
replace type = 29 if agegp == 3 & u > 84
replace type = 30 if agegp == 3 & u > 87
replace type = 31 if agegp == 3 & u > 94
replace type = 32 if agegp == 3 & u > 95
replace type = 1 if agegp == 4 & u <= 3
replace type = 2 if agegp == 4 & u > 3
replace type = 3 if agegp == 4 &u > 9
replace type = 4 if agegp == 4 &u > 9
replace type = 5 if agegp == 4 & u > 13
replace type = 6 if agegp == 4 & u > 15
replace type = 7 if agegp == 4 & u > 18
replace type = 8 if agegp == 4 & u > 18
replace type = 9 if agegp == 4 & u > 19
replace type = 10 if agegp == 4 & u > 20
replace type = 11 if agegp == 4 & u > 21
replace type = 12 if agegp == 4 & u > 21
replace type = 13 if agegp == 4 & u > 22
replace type = 14 if agegp == 4 & u > 22
replace type = 15 if agegp == 4 & u > 22
replace type = 16 if agegp == 4 & u > 22
replace type = 17 if agegp == 4 & u > 22
replace type = 18 if agegp == 4 & u > 34
replace type = 19 if agegp == 4 & u > 50
replace type = 20 if agegp == 4 & u > 52
replace type = 21 if agegp == 4 & u > 59
replace type = 22 if agegp == 4 & u > 67
replace type = 23 if agegp == 4 & u > 77
replace type = 24 if agegp == 4 & u > 78
replace type = 25 if agegp == 4 & u > 83
replace type = 26 if agegp == 4 & u > 87
replace type = 27 if agegp == 4 & u > 92
replace type = 28 if agegp == 4 & u > 93
replace type = 29 if agegp == 4 & u > 96
replace type = 30 if agegp == 4 & u > 97
replace type = 30 if agegp == 4 & u > 98
replace type = 32 if agegp == 4 & u > 98
replace type = 1 if agegp == 5 & u <=7
replace type = 2 if agegp == 5 &u > 7
replace type = 3 if agegp == 5 & u > 15
replace type = 4 if agegp == 5 & u > 16
replace type = 5 if agegp == 5 & u > 19
replace type = 6 if agegp == 5 & u > 22
replace type = 7 if agegp == 5 & u > 24
replace type = 8 if agegp == 5 & u > 24
replace type = 9 if agegp == 5 & u > 25
replace type = 10 if agegp == 5 & u > 26
replace type = 11 if agegp == 5 & u > 26
replace type = 12 if agegp == 5 & u > 26
replace type = 13 if agegp == 5 & u > 26
replace type = 14 if agegp == 5 & u > 26
replace type = 15 if agegp == 5 & u > 26
replace type = 16 if agegp == 5 & u > 26
replace type = 17 if agegp == 5 & u > 26
replace type = 18 if agegp == 5 & u > 49
replace type = 19 if agegp == 5 & u > 70
replace type = 20 if agegp == 5 & u > 72
replace type = 21 if agegp == 5 & u > 81
replace type = 22 if agegp == 5 & u > 89
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replace type = 23 if agegp == 5 & u > 93.70 & u <= 94.24
replace type = 24 if agegp == 5 & u > 94.24 & u <= 96.06
replace type = 25 if agegp == 5 & u > 96.06 & u <= 98.01
replace type = 26 if agegp == 5 & u > 98.01 & u <= 98.90
replace type = 27 if agegp == 5 & u > 98.90 & u <= 98.94
replace type = 28 if agegp == 5 & u > 98.94 & u <= 99.35
replace type = 29 if agegp == 5 & u > 99.35 & u <= 99.77
replace type = 30 if agegp == 5 & u > 99.77 & u <= 99.90
replace type = 31 if agegp == 5 & u > 99.90 & u <= 99.93
replace type = 32 if agegp == 5 & u > 99.93

ta type agegp, col nissing

repl ace cohab = 0 if inrange(type, 1, 16)
repl ace cohab = 1 if inrange(type, 17, 32)

repl ace nownch
repl ace nownch
repl ace nownch
repl ace nownch

nrange(type, 1, 4) | inrange(type, 17, 20)
nrange(type, 5, 8) | inrange(type, 21, 24)
nrange(type, 9, 12) | inrange(type, 25, 28)
nrange(type, 13, 16) | inrange(type, 29, 32)

Inmnn
WN RO

repl ace i sced012 1if inlist(type, 1, 5 9, 13, 17, 21, 25, 29)
repl ace i sced3 1if inlist(type, 2, 6, 10, 14, 18, 22, 26, 30)
repl ace i sced4 =1if inlist(type, 3, 7, 11, 15, 19, 23, 27, 31)
replace isced56 =1 if inlist(type, 4, 8, 12, 16, 20, 24, 28, 32)

gen edl evel =

replace edlevel = 1 if isced012 ==

repl ace edlevel = 2 if isced3 ==

repl ace edlevel = 3 if isced4 ==

repl ace edlevel = 4 if isced56 ==
1

| ab def edl evel isced0,1,2" 2 "isced3" 3 "isced4" 4 "isced5, 6"
lab val edlevel edleve

* |ognormal distribution for child exp. Paraneters: m= -0.665, v = 0.535

local m= -0.665
local v = 0.535

ge chexp = exp( "m + “v' * invnormal ( runiforn() ) ) if tag
I ab var chexp "child care expend, % GDP"
bys country_id: replace chexp = chexp[ 1]

conpress

ge fixed = b0 11
+ “bl'" * age 11
+ "b2' * agesq 111
+ "b3'" * cohab 111
+ “b4'" * nownch 11
+ "b5'" * isced3 11
+ b6 * isced4 111
+ "b7" * isced56 111
+ 'cl' * chexp

ta country_id, sun(age)

ta country_id, sum(isced012)
ta country_id, sum(isced3)
ta country_id, sun(isced4)
ta country_id, sun(isced56)
ta country_id, sum(cohab)
ta country_id, sumnownch)
ta country_id, sumchexp)

de, full nanes
su
save nct_partic_nodel 1_v0la_"Nc'_"C _data, replace

kkhkkhkkkhkkhkkhkkkhkhkhkhkhkhkhkhkhkhkhhkhhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkhkkhkkkkkkx%x

* (3) set-up MC

EEEEEEEEEEEE S S EEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEESES
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cap programdrop nt_silcp
program define nc_silcp

version 11

args sig_u

capture drop y u_c e_ic

gen e_ic = logit( runiform() )

gen u_c =rnormal (0, “sig u') if tag
bys country_id : replace u_c = u_c[1]

gey = cond(fixed + uc +e_ic >0, 1, 0)

/1 default estimation method is used (adaptive quadrature; 7 points),

structure independent
xtmel ogit y age agesqg cohab nownch isced3 isced4 isced56 ///
chexp || country_id: , nolog iter(250)

end

di "Time is: " c(current_tinme) " on " c(current_date)
sinulate _b _se converged = e(converged) logRLL = e(ll) ///
, reps(5000) saving(nc_partic_nodel1_vOla_"Nc'_"C _output.dta
nc_silcp (“sig_u')
di "Time is: " c(current_tinme) " on " c(current_date)

de, full nanes
ds, varwi dt h(20)
su

kkhkkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhhhkhkhkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkk*x

* (4) post-fitting processing of results and saving data

IR EEEEEEEEEE SRR SRR EEEEEEEEEEEEEEEEEEEEEEEEEE]

* convert back to original metric; calculate summary stats

* quietly {

renane _eq5_converged converged
renane _eq5_|l ogRLL | ogRLL

renpfix eql_
ge sig_u = exp(lnsl_1_1 b_cons)

ge sig_u_se =sig u * Insl_1 1 se_cons

* absolute bias
ge b_cons_abias = b_cons - "b0
lab var b_cons_abi as "Absol ute bias b0 (cons)"

ge b_age_abias = b_age - bl
lab var b_age_abi as "Absol ute bias bl (age)"

ge b_agesq_abias = b_agesq - "bh2
| ab var b_agesq_abi as "Absol ute bias b2 (agesq)"

ge b_cohab_abias = b_cohab - b3
lab var b_cohab_abi as "Absol ute bias b3 (cohab)"

ge b_nownch_abi as = b_nownch - “b4
I ab var b_nownch_abi as "Absol ute bias b4 (nownch)"

ge b_isced3_abias = b_isced3 - "bb
lab var b_isced3 abias "Absolute bias b5 (isced3)"

ge b_isced4_abias = b_isced4 - b6
lab var b_isced4_abias "Absolute bias b6 (isced4)"
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ge b_isced56_abias = b_isced56 - b7
lab var b_isced56_abias "Absolute bias b7 (isced56)"

ge c_chexp_abias = b_chexp - “cl
| ab var c_chexp_abi as "Absol ute bias cl (chexp)"

ge sig_u_abias = sig_u - “sig_u
lab var sig_u_abias "Absolute bias sig_u"

* relative bias

ge b_cons_rbias = 100*(b_cons/ " b0' - 1)
lab var b_cons_rbias "% Rel ative bias b0 (cons)"

ge b_age_rbias = 100*(b_age/ "bl' - 1)
lab var b_age rbias "% Rel ative bias bl (age)"

ge b_agesq_rbias = 100*(b_agesqg/ "b2' - 1)
lab var b_agesq_rbias "% Rel ative bias b2 (agesq)"

ge b_cohab_rbias = 100*(b_cohab/ b3"' - 1)
lab var b_cohab_rbias "% Rel ati ve bias b3 (cohab)"

ge b_nownch_rbias = 100*(b_nownch/ b4' - 1)
lab var b_nownch_rbias "% Rel ative bias b4 (nownch)"

ge b_isced3 rbias = 100*(b_i sced3/ b5 - 1)
lab var b_isced3_rbias "% Rel ative bias b5 (isced3)"

ge b_isced4_rbias = 100*(b_i sced4/ b6 - 1)
lab var b_isced4_rbias "% Rel ative bias b6 (isced4)"

ge b_isced56_rbias = 100*(b_i sced56/ b7 - 1)
lab var b_isced56_rbias "% Rel ative bias b7 (isced56)"

ge c_chexp_rbias = 100*(b_chexp/ " cl' - 1)
lab var c_chexp_rbias "% Rel ative bias cl (chexp)"

ge sig_u_rbias = 100*(sig_u / “sig_u - 1)
lab var sig_u_rbias "% Rel ative bias sig_u"

* non-cover age

ge bO_Ib b_cons + se_cons*invnormal ( (1-.95)/2 )

ge b0O_ub b_cons - se_cons*invnormal ( (1-.95)/2 )

lab var bO_Ib "Ib 95% Cl, bO (cons)"

lab var bO_ub "ub 95% CI, b0 (cons)"

ge b_cons_noncover = 0

replace b_cons_noncover = 1 if ("b0" < bO_Ib | “b0" > b0_ub)
lab var b_cons_noncover "1: true b0 not in 95%C"

ge bl Ib b_age + se_age*invnormal ( (1-.95)/2 )

ge bl _ub b_age - se_age*invnormal ( (1-.95)/2 )

lab var bl Ib "Ib 95% Cl, bl (age)"

lab var bl_ub "ub 95% Cl, bl (age)"

ge b_age_noncover = 0

repl ace b_age_noncover = 1 if ("bl" < bl Ib | "bl" > bl_ub)
lab var b_age_noncover "1: true bl not in 95%Cl"'

ge b2_Ib b_agesq + se_agesqg*invnornal ( (1-.95)/2 )

ge b2_ub b_agesq - se_agesqg*invnornmal ( (1-.95)/2 )

lab var b2_Ib "Ib 95% Cl, b2 (agesq)"

lab var b2_ub "ub 95% Cl, b2 (agesq)"

ge b_agesqg_noncover = 0

repl ace b_agesq_noncover = 1 if ("b2' < b2_Ib | "b2" > b2_ub)
| ab var b_agesq_noncover "1: true b2 not in 95%C "

ge b3_Ib = b_cohab + se_cohab*invnormal ( (1-.95)/2 )

ge b3_ub = b_cohab - se_cohab*invnormal ( (1-.95)/2 )

lab var b3_Ib "Ib 95% Cl, b0 (cohab)"

lab var b3_ub "ub 95% CI, b0 (cohab)"

ge b_cohab_noncover = 0

repl ace b_cohab_noncover = 1 if ("b3" < b3_Ib | "b3 > b3_ub)
lab var b_cohab_noncover "1: true b3 not in 95%C"
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ge b4a_Ib
ge b4_ub

lab var b4
lab var b4_ub "ub 95% CI, b0 (nownch)"
ge b_nownch_noncover = 0

repl ace b_nownch_noncover = 1 if ("b4" < b4_Ib | b4 > b4_ub)
I ab var b_nownch_noncover "1: true b4 not in 95%"

ge b5_1b
ge b5_ub

lab var b5
lab var b5_ub "ub 95% Cl, b0 (isced3)"
ge b_isced3_noncover = 0

repl ace b_isced3_noncover = 1 if ("b5 < b5 Ib | b5 > b5_ub)
lab var b_isced3_noncover "1: true b5 not in 95%"

ge b6_Ib

ge b7_Ib

gecl b

ge sig_u_lb

b_nownch + se_nownch*invnormal ( (1-.95)/2 )
b_nownch - se_nownch*invnormal ( (1-.95)/2 )
_Ib "I'b 95% Cl, b0 (nownch)"

b_isced3 + se_isced3*invnormal ( (1-.95)/2 )
b_isced3 - se_isced3*invnormal ( (1-.95)/2)
Ib "lIb 95% Cl, b0 (isced3)"

= b_isced4 + se_isced4*invnornal ( (1-.95)/2)
ge b6_ub = b_isced4 - se_isced4*invnormal ( (1-.95)/2 )
lab var b6_Ib "Ib 95% Cl, b0 (isced4)"

lab var b6_ub "ub 95% CI, b0 (isced4)"

ge b_isced4_noncover = 0

repl ace b_isced4_noncover = 1 if ("b6' < b6_Ib | b6 > b6_ub)
lab var b_isced4_noncover "1: true b6 not in 95%C"

= b_isced56 + se_isced56*invnormal ( (1-.95)/2 )
ge b7_ub = b_isced56 - se_isced56*invnornmal ( (1-.95)/2 )
lab var b7_Ib "Ib 95% ClI, b0 (isced56)"

lab var b7_ub "ub 95% ClI, bO (isced56)"

ge b_i sced56_noncover = 0

repl ace b_isced56_noncover = 1 if ("b7" < b7_Ib | b7 > b7_ub)
lab var b_isced56_noncover "1: true b7 not in 95%C"

= b_chexp + se_chexp*invnormal ( (1-.95)/2 )
ge cl_ub = b_chexp - se_chexp*invnormal ( (1-.95)/2 )
lab var cl_Ib "Ib 95% Cl, cl (chexp)"

lab var cl1_ub "ub 95% Cl, cl (chexp)"

ge c_chexp_noncover = 0

repl ace c_chexp_noncover = 1 if (‘cl' <cllb | “cl' > cl_ub)
| ab var c_chexp_noncover "1: true cl not in 95%C "

sig_u + sig_u_se*invnornmal ( (1-.95)/2)

ge sig u ub =sig u - sig u_se*invnormal ( (1-.95)/2)

lab var sig u_lb "Ib 95% Cl, sig_u"

lab var sig_u_ub "ub 95% C, sig_u"

ge sig_u_noncover = 0

replace sig_u_noncover =1 if ('sig u <sigulb | “sig_u
lab var sig_u_noncover "1: true sig_u not in 95%C"

* other stats

ge Nc =
| ab var

ge C="C
lab var C "Nunmber of countries”

“Ne
Nc "No. persons per country”

ge icc = icc

lab var

drop | ns*

conpress

*}

save, replace

de, full nanes

icc "icc = var_u/(var_u+var_e)"

> sig_u_ub)

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp

Su sig_u
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su *abi as

su *rbias

sSu *noncover

su Nc Cicc converged

preserve
keep if converged ==

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
Su sig_u

su *abi as

su *rbias

su *noncover

su Nc Cicc

restore

kkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkk*k

| og cl ose

(d) Extended logit model (mc_part_model3_v01_Nc_C.do)

clear al

set nore off
version 11

set mem 500m
capture | og cl ose
local Nc = "1
local C= "2

local N="C * "Nc
log using nt_partic_nodel 3_v0l_"Nc'_"C .log, replace

kkkkkhkkkkk*k 'vbnte_carlo eXerC|Se *kkkkkkkkkkkk*k
Qutcone = participation

Mbdel 3: interaction between individual and country-level variables, and
country-specific random sl opes

Use arguments to do file to set parameters of truth nodel: e.g

where "1000" is # persons/country and "10" is # countries

(1) declare nodel paraneter val ues
(2) create data set
(3) set-up MC (1000 reps)

*

*

*

*

* do nct_partic_nodel 3_v01_Nc_C 1000 10
*

*

*

* (4) post-fitting processing of results
*

EEE R EEEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEES
kkhkkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkkhkkhkkhkhkhkhkhkhkkhkhkkhkkkkkk*x

* (1) declare nodel paraneter val ues
IR R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

di "Nunmber of persons per country, Nc =" "Nc



di "Nunber of countries, C =" "C
di "Total sanple size (Nc x ), N =" "N

/*
Wnan aged 18- 64

Model 3 for particpation

y*_ic = b0
+ bl * age_ic
+ b2 * age-squared_ic
+ b3 * cohab_ic + b3c * cohab_ic <--- random sl ope
+ b4 * nownch_ic + b4c * nownch_ic <--- random sl ope
+ b5 * isced3_ic
+ b6 * isced4_ic
+ b7 * isced56_ic
+ ¢l * chexp_c <-- country=l eve
+ ¢c2 * (chexp_c X cohab_ic)
+ ¢3 * (chexp_c X nownch_ic)
+ u_c
+ e.ic

u_c ~ NO, sig_ur2)
e_ic ~ N(O, sig_er2)
cov(u_c, eic) =0

b3c ~ N(O, sig_b3c”2)
b4c ~ N(O, sig_b4c"2)

*/

local b0 =-9.1
local bl = 0.5

Il ocal b2 = -0.006
local b3 = 0.02
local b4 = -.27
local b5 = 0.7

local b6 = 0.9

local b7 = 1.4

local c1 =0.7

local c2 = 0.6

local ¢c3 = -0.1
local sig_u = 0.38
local sig_e =sqgrt( _pi*2/ 3)
local sig_b3c = 0.25
local sig_b4c = 0.13

local icc = ('sigu)”2/ ( (Csigu')n2 + ("sige )2 )
di "l =" “icc

R E R EEEEEEEEE S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESES

* (2) create data set (using sunmary.log stats)

kkhkkkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhhhkhkhkhhkhkkhkkhkhkkhkkhkhkhkhkhkhkhkhkhkkkkkx*x

set obs "N

set seed 123456789

* "fixed" part of nodel (X, Z assunmed sane/fixed across experinments)
geid =_n

ge country = autocode(id, "C, 1, "N)

egen country_id = group(country)

bys country_id: ge tag = _n ==

conpr ess

* age distribution
* uniformdistribution of integers between 18 and 64

ge age = 18+int((64 - 18 +1)*runiforn())
su age

ge agegp =
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replace agegp = 1 if age >= 18 & age < 25
replace agegp = 2 if age >= 25 & age < 40
repl ace agegp = 3 if age >= 40 & age < 50
repl ace agegp = 4 if age >= 50 & age < 60
repl ace agegp = 5 if age >= 60 & age <

| ab def agegp '18-24" 2 "25-39" 3 "40-49" 4 "50-59" 5 "60-64"
I ab val agegp agegp
ta agegp

ge agesq = age”2

ge cohab =
ge nownch =
ge isced012
ge isced3
ge isced4
ge isced56 = 0

[eN=N]|

I ab var cohab "Partnership status

lab def cohab 0 "No partner" 1 "Has parter"
| ab val cohab cohab

lab var nownch "# kids"

| ab def nownch 0 "0" 1 "1" 2 "2" 3 "3+"

lab val nownch nownch

ge type =
| ab var type "Characteristics conbination”
lab def type ///

1 "Not marr O iscedO,1,2" ///
2 "Not marr O isced3" ///

3 "Not marr O isced4" //]/

4 "Not marr O isced5,6" ///

5 "Not marr 1 isced0O,1,2" ///
6 "Not marr 1 isced3" ///

7 "Not marr 1 isced4" ///

8 "Not marr 1 isced5,6" ///

9 "Not marr 2 iscedO,1,2" ///
10 "Not marr 2 isced3" ///

11 "Not marr 2 isced4" ///

12 "Not marr 2 isced5,6" ///

13 "Not marr 3+ isced0,1,2" ///
14 "Not marr 3+ isced3" ///

15 "Not marr 3+ isced4" ///

16 "Not marr 3+ isced5,6" ///

17 "Marr 0 iscedO,1,2" ///
18 "Marr 0O isced3" ///

19 "Marr O isced4" ///

20 "Marr O isced5,6" ///
21 "Marr 1 iscedO,1,2" ///
22 "Marr 1 isced3" ///

23 "Marr 1 isced4" ///

24 "Marr 1 isced5,6" ///
25 "Marr 2 iscedO,1,2" ///
26 "Marr 2 isced3" ///

27 "Marr 2 isced4" /1]

28 "Marr 2 isced5,6" ///

29 "Marr 3+ isced0,1,2" ///
30 "Marr 3+ isced3" ///
31 "Marr 3+ isced4" [//
32 "Marr 3+ isced5, 6"
lab val type type

ge double u = 100 * runiform)

replace type = 1 if agegp == 1 & u <= 24.77

replace type = 2 if agegp == 1 & u > 24.77 & u <= 72.98
replace type = 3 if agegp == 1 & u > 72.98 & u <= 75.70
replace type = 4 if agegp == 1 &u > 75.70 & u <= 82.98
replace type = 5 if agegp == 1 & u > 82.98 & u <= 83.72
replace type = 6 if agegp == 1 & u > 83.72 & u <= 84.77
replace type = 7 if agegp == 1 & u > 84.77 & u <= 84.82
replace type = 8 if agegp == 1 & u > 84.82 & u <= 84.90
replace type = 9 if agegp == 1 &u > 84.90 & u <= 85.04
replace type = 10 if agegp == 1 & u > 85.04 & u <= 85.14
replace type = 11 if agegp == 1 & u > 85.14 & u <= 85.14
replace type = 12 if agegp == 1 & u > 85.15 & u <= 85.15
replace type = 13 if agegp == 1 & u > 85.18 & u <= 85.18
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replace type = 14 if agegp == 1 & u > 85.
replace type = 15 if agegp == 1 & u > 85.
replace type = 16 if agegp == 1 & u > 85.
replace type = 17 if agegp == 1 & u > 85.
replace type = 18 if agegp == 1 & u > 86.
replace type = 19 if agegp == 1 & u > 92.
replace type = 20 if agegp == 1 & u > 92.
replace type = 21 if agegp == 1 & u > 94.
replace type = 22 if agegp == 1 & u > 95.
replace type = 23 if agegp == 1 & u > 98.
replace type = 24 if agegp == 1 & u > 98.
replace type = 25 if agegp == 1 & u > 98.
replace type = 26 if agegp == 1 & u > 99.
replace type = 27 if agegp == 1 & u > 99.
replace type = 28 if agegp == 1 & u > 99.
replace type = 29 if agegp == 1 & u > 99.
replace type = 30 if agegp == 1 & u > 99.
replace type = 31 if agegp == 1 & u > 99.
replace type = 32 if agegp == 1 & u > 99.
replace type = 1 if agegp == 2 & u <= 2.
replace type = 2 if agegp == 2 & u > 2.
replace type = 3 if agegp == 2 & u > 10.
replace type = 4 if agegp == 2 & u > 12.
replace type = 5 if agegp == 2 & u > 21.
replace type = 6 if agegp == 2 & u > 22.
replace type = 7 if agegp == 2 & u > 24.
replace type = 8 if agegp == 2 & u > 24.
replace type = 9 if agegp == 2 & u > 25.
replace type = 10 if agegp == 2 & u > 26.
replace type = 11 if agegp == 2 & u > 28.
replace type = 12 if agegp == 2 & u > 28.
replace type = 13 if agegp == 2 & u > 28.
replace type = 14 if agegp == 2 & u > 29.
replace type = 15 if agegp == 2 & u > 29.
replace type = 16 if agegp == 2 & u > 29.
replace type = 17 if agegp == 2 & u > 29.
replace type = 18 if agegp == 2 & u > 31.
replace type = 19 if agegp == 2 & u > 36.
replace type = 20 if agegp == 2 & u > 36.
replace type = 21 if agegp == 2 & u > 43.
replace type = 22 if agegp == 2 & u > 46.
replace type = 23 if agegp == 2 & u > 55.
replace type = 24 if agegp == 2 & u > 56.
replace type = 25 if agegp == 2 & u > 62.
replace type = 26 if agegp == 2 & u > 67.
replace type = 27 if agegp == 2 & u > 80.
replace type = 28 if agegp == 2 & u > 81.
replace type = 29 if agegp == 2 & u > 89.
replace type = 30 if agegp == 2 & u > 92.
replace type = 31 if agegp == 2 & u > 97.
replace type = 32 if agegp == 2 & u > 97.
replace type = 1 if agegp == 3 & u <= 1.
replace type = 2 if agegp == 3 & u > 1.
replace type = 3 if agegp == 3 & u > 4.
replace type = 4 if agegp == 3 & u > 5.
replace type = 5 if agegp == 3 & u > 7.
replace type = 6 if agegp == 3 & u > 8.
replace type = 7 if agegp == 3 & u > 11.
replace type = 8 if agegp == 3 & u > 12.
replace type = 9 if agegp == 3 & u > 13.
replace type = 10 if agegp == 3 & u > 14
replace type = 11 if agegp == 3 & u > 16
replace type = 12 if agegp == 3 & u > 17
replace type = 13 if agegp == 3 & u > 18
replace type = 14 if agegp == 3 & u > 18
replace type = 15 if agegp == 3 & u > 19
replace type = 16 if agegp == 3 & u > 19
replace type = 17 if agegp == 3 & u > 20
replace type = 18 if agegp == 3 & u > 22
replace type = 19 if agegp == 3 & u > 27
replace type = 20 if agegp == 3 & u > 27
replace type = 21 if agegp == 3 & u > 30
replace type = 22 if agegp == 3 & u > 35
replace type = 23 if agegp == 3 & u > 44,
replace type = 24 if agegp == 3 & u > 45,
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replace type = 25 if agegp == 3 & u > 50
replace type = 26 if agegp == 3 & u > 57
replace type = 27 if agegp == 3 & u > 73
replace type = 28 if agegp == 3 & u > 74
replace type = 29 if agegp == 3 & u > 84
replace type = 30 if agegp == 3 & u > 87
replace type = 31 if agegp == 3 & u > 94.
replace type = 32 if agegp == 3 & u > 95.
replace type = 1 if agegp == 4 & u <= 3
replace type = 2 if agegp == 4 & u > 3.
replace type = 3 if agegp == 4 & u > 9.
replace type = 4 if agegp == 4 &u > 9
replace type = 5 if agegp == 4 & u > 13
replace type = 6 if agegp == 4 & u > 15
replace type = 7 if agegp == 4 & u > 18
replace type = 8 if agegp == 4 & u > 18
replace type = 9 if agegp == 4 & u > 19
replace type = 10 if agegp == 4 & u > 20
replace type = 11 if agegp == 4 & u > 21
replace type = 12 if agegp == 4 & u > 21
replace type = 13 if agegp == 4 & u > 22
replace type = 14 if agegp == 4 & u > 22
replace type = 15 if agegp == 4 & u > 22
replace type = 16 if agegp == 4 & u > 22
replace type = 17 if agegp == 4 & u > 22
replace type = 18 if agegp == 4 & u > 34
replace type = 19 if agegp == 4 & u > 50
replace type = 20 if agegp == 4 & u > 52
replace type = 21 if agegp == 4 & u > 59
replace type = 22 if agegp == 4 & u > 67
replace type = 23 if agegp == 4 & u > 77
replace type = 24 if agegp == 4 & u > 78
replace type = 25 if agegp == 4 & u > 83
replace type = 26 if agegp == 4 & u > 87
replace type = 27 if agegp == 4 & u > 92
replace type = 28 if agegp == 4 & u > 93
replace type = 29 if agegp == 4 & u > 96
replace type = 30 if agegp == 4 & u > 97
replace type = 30 if agegp == 4 & u > 98
replace type = 32 if agegp == 4 & u > 98
replace type = 1 if agegp == 5 & u <=7
replace type = 2 if agegp == 5 & u > 7.
replace type = 3 if agegp == 5 & u > 15.
replace type = 4 if agegp == 5 & u > 16
replace type = 5 if agegp == 5 & u > 19
replace type = 6 if agegp == 5 & u > 22.
replace type = 7 if agegp == 5 & u > 24.
replace type = 8 if agegp == 5 & u > 24.
replace type = 9 if agegp == 5 & u > 25
replace type = 10 if agegp == 5 & u > 26
replace type = 11 if agegp == 5 & u > 26.
replace type = 12 if agegp == 5 & u > 26.
replace type = 13 if agegp == 5 & u > 26
replace type = 14 if agegp == 5 & u > 26
replace type = 15 if agegp == 5 & u > 26.
replace type = 16 if agegp == 5 & u > 26.
replace type = 17 if agegp == 5 & u > 26
replace type = 18 if agegp == 5 & u > 49
replace type = 19 if agegp == 5 & u > 70.
replace type = 20 if agegp == 5 & u > 72.
replace type = 21 if agegp == 5 & u > 81
replace type = 22 if agegp == 5 & u > 89
replace type = 23 if agegp == 5 & u > 93.
replace type = 24 if agegp == 5 & u > 94.
replace type = 25 if agegp == 5 & u > 96
replace type = 26 if agegp == 5 & u > 98
repl ace type = 27 if agegp == 5 & u > 98.
replace type = 28 if agegp == 5 & u > 98.
replace type = 29 if agegp == 5 & u > 99
replace type = 30 if agegp == 5 & u > 99
replace type = 31 if agegp == 5 & u > 99
replace type = 32 if agegp == 5 & u > 99.

ta type agegp, col nissing
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repl ace cohab
repl ace cohab

0 if inrange(type, 1, 16)
1if inrange(type, 17, 32)

repl ace nownch
repl ace nownch
repl ace nownch
repl ace nownch

if inrange(type, 1, 4) | inrange(type, 17, 20)
if inrange(type, 5, 8) | inrange(type, 21, 24)
if inrange(type, 9, 12) | inrange(type, 25, 28)
if inrange(type, 13, 16) | inrange(type, 29, 32)

WN RO
-

repl ace i sced012 1if inlist(type, 1, 5 9, 13, 17, 21, 25, 29)
repl ace i sced3 1if inlist(type, 2, 6, 10, 14, 18, 22, 26, 30)
replace iscedd =1 if inlist(type, 3, 7, 11, 15, 19, 23, 27, 31)
replace isced56 =1 if inlist(type, 4, 8, 12, 16, 20, 24, 28, 32)

gen edl evel =

replace edlevel = 1 if isced012 ==

replace edlevel = 2 if isced3 == 1

repl ace edlevel = 3 if isced4 ==

repl ace edlevel = 4 if isced56 ==
1

| ab def edl evel isced0,1,2" 2 "isced3" 3 "isced4" 4 "isced5, 6"
lab val edlevel edleve

* |ognormal distribution for child exp. Paraneters: m= -0.665, v = 0.535

local m= -0.665
local v = 0.535

ge chexp = exp( "m + “v' * invnormal ( runiforn() ) ) if tag
lab var chexp "child care expend, % CDP"
bys country_id: replace chexp = chexp[ 1]

ge chexpXcohab = chexp * cohab
ge chexpXnownch = chexp * nownch

| ab var chexpXcohab "chexp, cohab interaction”
I ab var chexpXnownch "chexp, nownch interaction"

conpress

ge fixed = b0 11
+ “bl'" * age 11
+ "b2' * agesq 111
+ "b3'" * cohab 111
+ “b4'" * nownch 111
+ b5 * isced3 111
+ b6 * isced4 111
+ "b7" * isced56 111
+ 'cl' * chexp 11
+ 'c2' * chexpXcohab 11
+ '¢3'" * chexpXnownch

ta country_id, sum(age)

ta country_id, sum(isced012)
ta country_id, sun(isced3)
ta country_id, sun(isced4)
ta country_id, sun(isced56)
ta country_id, sum(cohab)
ta country_id, sumnownch)
ta country_id, sumchexp)

de, full nanes

su
save nct_partic_nodel 3_v01_"Nc'_"C _data, replace

R EEEEEEEEEE S S E S EE SRS EEEEEEEEEEEEEEEEEEEEEEEEEESES

* (3) set-up MC

kkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhkhkhhkhkhkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkxx*x

cap programdrop nc_silcp
program define nc_silcp

version 11
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args sig_u sig_b3c sig_b4c
capture drop y u_c b3c b4dc e_ic
gen e_ic = logit( runiform) )

gen u_c = rnormal (0, “sig_u') if tag
bys country_id : replace u_c = u_c[1]

gen b3c = rnormal (0, “sig b3c') if tag
bys country_id: replace b3c = b3c[1]

gen b4c = rnormal (0, “sig _b4c') if tag
bys country_id: replace b4c = b4c[1]

ge y = cond(fixed + u_c + b3c*cohab + b4c*nownch + e_ic > 0, 1, 0)

/1 default estimation nmethod is used (adaptive quadrature; 7 points), cov structure

i ndependent
xtnel ogit y age agesq cohab nownch isced3 isced4 isced56 ///
chexp chexpXcohab chexpXnownch || country_id: cohab nownch , nolog iter(250)
end
di "Time is: " c(current_time) " on " c(current_date)

sinulate _b _se converged = e(converged) logRLL = e(ll) ///
, reps(1000) saving(nt_partic_nodel 3_v01_"Nc'_"C _output.dta, replace double) ///
nc_silcp ("sig_u') ('sig_b3c') (' sig_b4c')
di "Time is: " c(current_tinme) " on " c(current_date)

de, full nanes
ds, varwi dt h(20)
su

kkhkkhkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhhhhhhkhkhkhkkhkhkkhkkhkhkhkkhkhkhkhkhkhkkkkkk*x

* (4) post-fitting processing of results and saving data
IR EEEEEEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

* convert back to original metric; calculate summary stats
/*

Insl_1 1 sd(cohab) = sig_b3c

Insl_1 2 sd(nownch) = sig_b4c

Insl 1 3 sig_ u

*/

* quietly {

renane _eq9_converged converged
renane _eq9_|l ogRLL | ogRLL

renpfix eql_

ge sig_b3c = exp(lnsl_1 1 b_cons)
ge sig_b3c_se = sig _b3c * Insl 1 1 se_cons

ge sig_b4dc = exp(lnsl_1 2 b_cons)
ge sig_b4c_se = sig_bdc * Insl_1 2 se_cons

ge sig_u = exp(lnsl_1_3 b_cons)
ge sig_u_se =sig u * Insl_1_3 se_cons

* absolute bias
ge b_cons_abias = b_cons - “b0
lab var b_cons_abi as "Absol ute bias b0 (cons)"

ge b_age_abias = b_age - bl
lab var b_age_abi as "Absolute bias bl (age)"

ge b_agesq_abias = b_agesq - " b2
lab var b_agesq_abi as "Absol ute bias b2 (agesq)"

ge b_cohab_abias = b_cohab - "bh3
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lab var b_cohab_abi as "Absol ute bias b3 (cohab)"

ge b_nownch_abi as = b_nownch - “b4
I ab var b_nownch_abi as "Absol ute bias b4 (nownch)"

ge b_isced3_abias = b_isced3 - "bb
lab var b_isced3_abias "Absolute bias b5 (isced3)"

ge b_isced4_abias = b_isced4 - "b6
lab var b_isced4_abias "Absolute bias b6 (isced4)"

ge b_isced56_abias = b_isced56 - b7
lab var b_isced56_abias "Absolute bias b7 (isced56)"

ge c_chexp_abias = b_chexp - “cl
lab var c_chexp_abi as "Absolute bias cl (chexp)"

ge c_chexpXcohab_abi as = b_chexpXcohab - “c2
lab var c_chexpXcohab_abi as "Absol ute bias c2 (chexpXcohab)"

ge c_chexpXnownch_abi as = b_chexpXnownch - “¢3
I ab var c_chexpXnownch_abi as "Absol ute bias c3 (chexpXnownch)"

ge sig_u_abias = sig_u - “sig_u
lab var sig_u_abias "Absolute bias sig_u"

ge sig_b3c_abias = sig_b3c - “sig_b3c
lab var sig_b3c_abias "Absol ute bias sig_b3c"

ge sig_b4c_abias = sig_b4c - "“sig_b4c
lab var sig_b4c_abias "Absol ute bias sig_b4c"

* relative bias

ge b_cons_rbias = 100*(b_cons/ b0' - 1)
lab var b_cons_rbias "% Rel ative bias b0 (cons)"

ge b_age_rbias = 100*(b_age/ "bl" - 1)
lab var b_age rbias "% Rel ative bias bl (age)"

ge b_agesq_rbias = 100*(b_agesqg/ "b2' - 1)
| ab var b_agesq_rbias "% Rel ati ve bias b2 (agesq)"

ge b_cohab_rbias = 100*(b_cohab/ " b3' - 1)
lab var b_cohab_rbias "% Rel ati ve bias b3 (cohab)"

ge b_nownch_rbias = 100*(b_nownch/ b4' - 1)
lab var b_nownch_rbias "% Rel ative bias b4 (nownch)"

ge b_isced3 rbias = 100*(b_isced3/ b5 - 1)
lab var b_isced3 rbias "% Rel ative bias b5 (isced3)"

ge b_isced4 _rbias = 100*(b_i sced4/ " b6' - 1)
lab var b_isced4_rbias "% Rel ative bias b6 (isced4)"

ge b_isced56_rbias = 100*(b_i sced56/ b7 - 1)
lab var b_isced56_rbias "% Rel ative bias b7 (isced56)"

ge c_chexp_rbias = 100*(b_chexp/ cl" - 1)
lab var c_chexp_rbias "% Rel ative bias cl (chexp)"

ge c_chexpXcohab_rbias = 100*(b_chexpXcohab/ c2' - 1)
I ab var c_chexpXcohab_rbias "% Rel ative bias c2 (chexpXcohab)"

ge c_chexpXnownch_rbi as = 100*(b_chexpXnownch/ ¢c3' - 1)
I ab var c_chexpXnownch_rbias "% Rel ative bias c¢c3 (chexpXnownch)"

ge sig_u_rbias = 100*(sig u / “sig_u - 1)
lab var sig_u_rbias "% Rel ative bias sig_u"

ge sig_b3c_rbias = 100*(sig_b3c / “sig_b3c' - 1)
lab var sig_b3c_rbias "% Rel ative bias sig_b3c"

ge sig_bdc_rbias = 100*(sig_b3c / “sig_b4c' - 1)
lab var sig_b4c_rbias "% Rel ative bias sig_b4c"
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* non-cover age

ge bO_Ib = b_cons + se_cons*invnormal ( (1-.95)/2 )

ge b0 _ub = b_cons - se_cons*invnormal ( (1-.95)/2 )

lab var bO_Ib "Ib 95% Cl, b0 (cons)"

lab var bO_ub "ub 95% CI, b0 (cons)"

ge b_cons_noncover = 0

replace b_cons_noncover = 1 if ("b0" < bO_Ib | “b0" > b0_ub)
lab var b_cons_noncover "1: true b0 not in 95%C"

ge bl Ib = b_age + se_age*invnormal ( (1-.95)/2 )

ge bl ub = b_age - se_age*invnormal ( (1-.95)/2 )

lab var bl Ib "Ib 95% Cl, bl (age)"

lab var bl_ub "ub 95% Cl, bl (age)"

ge b_age_noncover = 0

repl ace b_age_noncover = 1 if ("bl" < bl Ib | "bl" > bl_ub)
lab var b_age_noncover "1: true bl not in 95%C"

ge b2_Ib = b_agesq + se_agesqg*invnornmal ( (1-.95)/2 )

ge b2_ub = b_agesq - se_agesg*invnormal ( (1-.95)/2 )

lab var b2_Ib "Ib 95% Cl, b2 (agesq)"

lab var b2_ub "ub 95% Cl, b2 (agesq)"

ge b_agesq_noncover = 0

repl ace b_agesq_noncover = 1 if ("b2' < b2_Ib | “b2" > b2_ub)
| ab var b_agesq_noncover "1: true b2 not in 95%C "

ge b3_Ib b_cohab + se_cohab*invnornmal ( (1-.95)/2 )

ge b3_ub b_cohab - se_cohab*invnornmal ( (1-.95)/2 )

lab var b3 _Ib "Ib 95% Cl, b0 (cohab)"

lab var b3_ub "ub 95% CI, b0 (cohab)"

ge b_cohab_noncover = 0

repl ace b_cohab_noncover = 1 if ("b3" < b3_Ib | "b3 > b3_ub)
lab var b_cohab_noncover "1: true b3 not in 95%C"

ge b4d_Ib = b_nownch + se_nownch*invnormal ( (1-.95)/2 )

ge b4d_ub = b_nownch - se_nownch*invnormal ( (1-.95)/2 )

lab var b4_Ib "Ib 95% Cl, b0 (nownch)"

lab var b4_ub "ub 95% CI, b0 (nownch)"

ge b_nownch_noncover = 0

repl ace b_nownch_noncover = 1 if ("b4" < b4_Ib | b4 > b4_ub)
lab var b_nownch_noncover "1: true b4 not in 95%C"

ge b5_Ib b_isced3 + se_isced3*invnormal ( (1-.95)/2 )

ge b5_ub b_isced3 - se_isced3*invnormal ( (1-.95)/2 )

lab var b5 Ib "Ib 95% Cl, b0 (isced3)"

lab var b5 _ub "ub 95% CI, b0 (isced3)"

ge b_isced3_noncover = 0

repl ace b_i sced3_noncover = 1 if ("b5 < b5 Ib | b5 > b5 ub)
lab var b_isced3_noncover "1: true b5 not in 95%C"

ge b6_Ib = b_isced4 + se_isced4*invnormal ( (1-.95)/2 )

ge b6_ub = b_isced4 - se_isced4*invnormal ( (1-.95)/2 )

lab var b6_Ib "Ib 95% Cl, bO (isced4)"

lab var b6_ub "ub 95% CI, b0 (isced4)"

ge b_isced4_noncover = 0

repl ace b_i sced4_noncover = 1 if ("b6' < b6_Ib | “b6" > b6_ub)
lab var b_isced4_noncover "1: true b6 not in 95%"

ge b7_Ib = b_isced56 + se_isced56*i nvnornal ( (1-.95)/2 )

ge b7_ub = b_isced56 - se_isced56*invnormal ( (1-.95)/2 )

lab var b7_Ib "Ib 95% Cl, bO (isced56)"

lab var b7_ub "ub 95% ClI, b0 (isced56)"

ge b_isced56_noncover = 0

repl ace b_i sced56_noncover = 1 if ("b7" < b7_Ib | b7 > b7_ub)
lab var b_isced56_noncover "1: true b7 not in 95%Cl"

ge cl_Ib = b_chexp + se_chexp*invnormal ( (1-.95)/2 )

ge cl_ub = b_chexp - se_chexp*invnormal ( (1-.95)/2)

lab var cl1_Ib "Ib 95% Cl, cl (chexp)"

lab var cl_ub "ub 95% Cl, cl (chexp)"

ge c_chexp_noncover = 0

repl ace c_chexp_noncover = 1 if (‘cl' <cllb | “cl' > cl_ub)
lab var c_chexp_noncover "1: true cl not in 95% "

ge c2_lb
ge c2_ub

b_chexpXcohab + se_chexpXcohab*i nvnormal ( (1-.95)/2 )
b_chexpXcohab - se_chexpXcohab*i nvnormal ( (1-.95)/2 )

62



lab var c2_Ib "Ib 95% Cl, c2 (chexpXcohab)"

lab var c2_ub "ub 95% Cl, c2 (chexpXcohab)"

ge c_chexpXcohab_noncover = 0

repl ace c_chexpXcohab_noncover = 1 if ("c2' <c2_lb | “c2' > c2_ub)
| ab var c_chexpXcohab_noncover "1: true c2 not in 95%C "

ge c3_I b = b_chexpXnownch + se_chexpXnownch*i nvnormal ( (1-.95)/2 )
ge c3_ub = b_chexpXnownch - se_chexpXnownch*i nvnormal ( (1-.95)/2 )
lab var ¢3_Ib "Ib 95% Cl, ¢3 (chexpXnownch)"

lab var ¢3_ub "ub 95% Cl, c¢3 (chexpXnownch)"

ge c_chexpXnownch_noncover = 0

repl ace c_chexpXnownch_noncover = 1 if (¢33 < c3_Ib | "¢c3 > c3_ub)
I'ab var c_chexpXnownch_noncover "1: true c3 not in 95%C"

ge sig_u_lb sig_u + sig_u_se*invnornmal ( (1-.95)/2)

ge sig_u_ub sig_u - sig_u_se*invnornmal ( (1-.95)/2)

lab var sig u_lb "Ib 95% Cl, sig_u"

lab var sig_u_ub "ub 95% Cl, sig_u"

ge sig_u_noncover = 0

replace sig_u_noncover = 1 if ("sig u <sigulb | “sigu > sig u_ub)
lab var sig_u_noncover "1: true sig_u not in 95%C"

ge sig_b3c_Ib = sig_b3c + sig_b3c_se*invnormal ( (1-.95)/2 )

ge sig_b3c_ub = sig_b3c - sig_b3c_se*invnormal ( (1-.95)/2 )

lab var sig_b3c_Ib "Ib 95% Cl, sig_b3c"

lab var sig_b3c_ub "ub 95% Cl, sig_b3c"

ge sig_b3c_noncover =0

repl ace sig_b3c_noncover = 1 if ('sig_b3c' < sig b3c_Ib | “sig_b3c' > sig_b3c_ub)
lab var sig_b3c_noncover "1: true sig_b3c not in 95%Cl"'

ge sig_bd4c_Ib = sig_bdc + sig_bdc_se*invnormal ( (1-.95)/2)

ge sig_b4c_ub = sig_b4c - sig_b4dc_se*invnormal ( (1-.95)/2)

lab var sig_b4c_Ib "Ib 95% Cl, sig_b4c"

lab var sig_b4c_ub "ub 95% Cl, sig_b4c"

ge sig_b4c_noncover =0

repl ace sig_b4c_noncover = 1 if ('sig_b4c' < sig bdc_Ib | “sig_b4c' > sig_bdc_ub)
lab var sig_b4c_noncover "1: true sig_b4c not in 95%Cl"'

* other stats

ge Nc = "Ne
lab var Nc "No. persons per country"

ge C="C
lab var C "Nunmber of countries”

ge icc = icc
lab var icc "icc = var_u/(var_u+var_e)"

drop | ns*
conpress

*}

save, replace

de, fullnanes

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp b_chexpXcohab
b_chexpXnownch

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
se_chexpXcohab se_chexpXnownch

Su sig_u sig_b3c sig_b4c
su *abi as

su *rbias

su *noncover

su Nc Cicc converged
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preserve
keep if converged == 1

su b_cons b_age b_agesq b_cohab b_nownch b_isced3 b_isced4 b_isced56 b_chexp b_chexpXcohab
b_chexpXnownch

Su se_cons se_age se_agesq se_cohab se_nownch se_isced3 se_isced4 se_isced56 se_chexp
se_chexpXcohab se_chexpXnownch

Su sig_u sig_b3c sig_b4c
su *abi as

su *rbias

sSu *noncover

su Nc Cicc

restore
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[End of Supplementary Material]



