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ABSTRACT

Longitudinal household data can have considerable advantages over much more
widely used cross-sectional data. The collection of longitudinal data, however, may be
difficult and expensive. One problem that has concerned many analystsis that sample
attrition may make the interpretation of estimates problematic. Such attrition may be
particularly severe in areas where there is considerable mobility because of migration
between rura and urban areas. Many analysts share the intuition that attrition is likely to
be selective on characteristics such as schooling and that high attrition is likely to bias
estimates made from longitudinal data. This paper considers the extent of and
implications of attrition for three longitudinal household surveys from Bolivia, Kenya,
and South Africathat report very high per-year attrition rates between survey rounds. Our
estimates indicate that (1) the means for a number of critical outcome and family
background variables differ significantly between attritors and nonattritors; (2) a number
of family background variables are significant predictors of attrition; but (3) nevertheless,
the coefficient estimates for “ standard” family background variablesin regressions and
probit equations for the majority of the outcome variables considered in all three data sets
are not affected significantly by attrition. Therefore, attrition apparently is not a general
problem for obtaining consistent estimates of the coefficients of interest for most of these
outcomes. These results, which are very similar to results for devel oped economies,

suggest that for these outcome variables—despite suggestions of systematic attrition from



univariate comparisons between attritors and nonattritors, multivariate estimates of

behavioral relations of interest may not be biased due to attrition.
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1. INTRODUCTION

Longitudinal household data can have considerable advantages over more widely
used cross-sectional datafor socia science analysis. Longitudinal data permit (1) tracing
the dynamics of behaviors, (2) identifying the influence of past behaviors on current
behaviors, and (3) controlling for unobserved fixed characteristics in the investigation of
the effect of time-varying exogenous variables on endogenous behaviors. Unfortunately,
the collection of longitudinal data may be difficult and expensive, and some, such as
Ashenfelter, Deaton, and Solon (1986), question whether the gains are worth the costs.

One problem in particular that has concerned analysts is that sample attrition may
lead to selective samples and make the interpretation of estimates problematic. Such
attrition may be particularly severein areas in the developing world in which thereis
considerable mobility because of migration between rural and urban areas. Many analysts
share the intuition that attrition islikely to be selective on characteristics such as
schooling and that high attrition is likely to bias estimates made from longitudinal data
Table 1 summarizes the attrition rates in a number of longitudina data sets from
developing countries. While these vary considerably (ranging from 6 to 50 percent
between two survey rounds and 1.5 to 20.5 percent per year between survey rounds),
often there is considerable attrition.

In this paper, we consider the implications of attrition for three of the four
longitudinal household surveys from developing countries in Table 1 that report the

highest per-year attrition rates between survey rounds: (1) a Bolivian household survey



designed to evaluate an early childhood development intervention in poor urban areas,
with survey roundsin 1995/1996 and 1998; (2) a Kenyan rural household survey
designed to investigate the nature of social networks in the dissemination of contraceptive
use and behaviorsrelated to HIV/AIDS, with survey rounds in 1994/1995 and
1996/1997; and (3) a South African (KwaZulu-Natal Province) rural and urban household
survey designed for more genera purposes with survey rounds in 1993 and 1998. All
three survey areas were relatively poor and experienced considerable mobility.

The next section summarizes recent studies on attrition in longitudinal surveys for
developed countries. Section 3 describes the three data sets used in this study while
Section 4 presents some tests for the implications of attrition between the first and the

second rounds of the three surveys. Section 5 summarized our conclusions.

2. SOME THEORETICAL ASPECTSOF THE EFFECTSOF ATTRITION ON
ESTIMATES

Most studies of attrition we know of are for major longitudinal samplesin
devel oped economies including those summarized in a specia issue of The Journal of
Human Resources (Spring 1998) on “Attrition in Longitudina Surveys.” The striking
result of these studies is that the biases in estimated socioeconomic relations due to
attrition are small—despite attrition rates as high as 50 percent and with significant

differences between attritors and nonattritors for the means of a number of outcome and



standard control variables. For example, Fitzgerald, Gottschalk, and Moffitt (1998)
observe:
By 1989 the Michigan Panel Study on Income Dynamics (PSID) had
experienced approximately 50 percent sample loss from cumulative

attrition from itsinitial 1968 membership.... (p. 251).

We find that while the PSID has been highly selective on many important
variables of interest, including those ordinarily regarded as outcome
variables, attrition bias nevertheless remains quite small in magnitude. The
major reasons for this lack of effect are that the magnitudes of the attrition
effect, once properly understood, are quite small (most attrition is

random).... (p. 252).

Although a sample loss as high as [experienced] must necessarily reduce

precision of estimation, there is no necessary relationship between the size

of the sample loss from attrition and the existence or magnitude of attrition

bias. Even alarge amount of attrition causes no biasif itis‘random’.... (p.

256).

The other studiesin this volume reach similar conclusions. For example, Lillard
and Panis (1998, p. 456 on PSID) indicate that, “While we found significant evidence of
selective attrition, it appears that this...introduces only very mild biases in substantive

results.” Van den Berg and Lindeboom (1998, p. 477 on data from the Netherlands)



observe that “...the estimates of the covariate effects in the labor market transition rates
do not change alot when alowing for...relations between labor market durations and
attrition. In any standard empirical analyses these covariate effects are the parameters of
interest.” Zabel (1998, p. 502 on SIPP and PSID) concludes that “ It appears that
accounting for attrition has little impact on the parameter estimates.” Ziliak and Kniesner
(1998, p. 507 on PSID) also agree that “...nonrandom attrition is of little concern when
estimating [labor relations] because the effect of attrition is absorbed into the fixed
effects....” And finaly, Falaris and Peters (1998, p. 531 on NL S and PSID) note that “In
general...we find that attrition either has no effect on the regression estimates or only
affects the estimates of the intercept....”

Fitzgerald, Gottschalk, and Moffitt (1998) provide a statistical framework for the
analysis of attrition bias in which the common distinction between selections on
unobservables and observablesis used to devel op tests for attrition bias and correction
factors to eliminate it. While neither type of attrition (on unobservables or on
observables) necessarily imposes a bias on estimates of interest, when one does, the | atter
may be more amenable to statistical solutions. This leads to a sequence of tests that we
will follow in this study. First, given that there is sample attrition, one determines
whether or not there is selection on observables. For this purpose, selection on
observables includes that which is based on endogenous observables such as lagged
dependent variables that are observed prior to the point of attrition. Even if thereis
selection on observables, this does not necessarily bias the estimates of interest. Thus,

one needs to test for the potential bias as well.



More formally, assume what is of interest isa conditiona population density f(y|x)
wherey isascaar dependent variable and x is a scalar independent variable (for
illustration, but in practice the extension to making x a vector is straightforward).

y=bo+bix+e yobservedif A=0 D

where A is an attrition indicator equal to 1 if an observation is missing its value of y
because of attrition, and equal to zero if an observation is not missing its value of y. Since
(2) can be estimated only if A=0, that is, one can only determine g(y|x, A=0), one needs
additional information or restrictions to infer f(.) from g(.). These can come from the
probability of attrition, PR(A=0Jy, X, ), where zis an auxiliary variable (or vector) that is

assumed to be observable for al units but not included in x, implying estimates of the

form:
A* =dp+dix+ dhz+u 2
A=1ifA*3 0 3
=0if A* <0.

Selection on unobservables occursif zis independent of elx but u is not
independent of elx. Selection on observables occurs if zis not independent of elx but u is
independent of elx. Stated alternatively, selection on observables occurs if
Pr(A=0ly, X, 2) = Pr(A=0|x, 2) 4
Selection on unobservables occursiif (4) failsto hold so that the attrition function

cannot be reduced from Pr(A=0ly, X, 2).



Selection on unobservables is often presented as dependent on the estimation of
the attrition index equation. Identification, however, usually relies on nonlinearitiesin the
index equation or an exclusion restriction, i.e., some z that isnot in x. It isdifficult to
rationalize most such exclusion restrictions because, for example, persona characteristics
that affect attrition might also directly affect the outcome variable, i.e., they should bein
X. There may be some such identifying variables, however, in the form of variables that
are externa to individuals and not under their control, such as characteristics of the
interviewer in the various rounds (Zabel 1998). However, in general, selection on
unobservables presents an obstacle to accurate parameter estimation.*

If there is selection on observables, the critical variableis z, a variable that affects
attrition propensities and that is also related to the density of y conditional on x. In this
sense, zis“endogenoustoy.” Indeed, alagged value of y can play therole of zif it is not
in the structural relation being estimated and if it isrelated to attrition. Two sufficient
conditions for the absence of attrition bias due to attrition on observables are either (1) z
does not affect A or (2) zisindependent of y conditiona on x.

Specification tests can be based on either of these two conditions. One test smply
isto determine whether candidate variables for i (for example, lagged values of y)
significantly affect A. Another test is based on Becketti, Gould, Lillard, and Welch

(1988). In the BGLW test, the value of y at the initial wave of the survey (o) is regressed

lFitzgerald, Gottschalk, and Moffitt (1998) suggest that indirect tests for selection on
unobservables can be made by comparisons with datasets without (or with much less) attrition (e.g., the
CPS for the United States), but only very limited possibilities are present for most panels.



on x and on future A. The test for attrition is based on the significance of A in that
equation. Thistest is closely related to the test based on regressing A on x and yp (which
iszinthiscase); in fact, the two equations are smply inverses of one another (Fitzgerald,
Gottschalk, and Moffitt 1998).

Clearly, if there is no evidence of attrition bias from these specification tests, then
one has the desired information on f(y|x). However, Fitzgerald, Gottschalk, and Moffitt
(1998) also note that if attrition bias is generated by this type of selection it can be
eliminated by the use of weighted least squares (WLS), using weights obtained from
estimated equations for the probability of attrition,

wW(z X) = [(Pr(A = 0|z, X))/(Pr(A= 0] ™. 5)

The numerator in relation (5) inside the brackets is the probability of retention in
the sample. Because both the weights and the conditional density g are identifiable and
estimabl e functions, the complete population density f(y|x) is estimable, as areits
moments such as its expected value. Indeed, Fitzgerald, Gottschalk, and Moffitt (1998)
show that a comparison between the WL S and the ordinary least squares (OLS) results

provides an additional test for attrition bias.



3. DATA AND EXTENT OF ATTRITION

BOLIVIAN PRESCHOOL PROGRAM EVALUATION HOUSEHOLD SURVEY
DATA

El Proyecto Integral de Desarrollo Infantil (PIDI) in Boliviais atargeted urban
early child development project expected to improve the nutritional status and cognitive
development of children who participate and to facilitate the labor force participation of
their caregivers. PIDI delivers child services through childcare centers located in the
homes of women living in the target areas who have been trained in childcare. The
program provides food accounting for 70 percent of the children’s nutritional needs. In
addition, the centers provide health and nutrition monitoring as well as programs to
stimulate the children’s social and intellectual development. The PIDI program was
designed to facilitate ongoing impact evaluation through the collection of panel data.

Eligibility for PIDI at the time of the collection of the first and second rounds of
data was based on an assessment of socia risk. The selection criteriaresultsin children
who attend a PIDI center are, on average, from poorer family backgrounds than children
who live in the same communities but who do not attend a PIDI center (see Todd,

Behrman, and Cheng 2000). The first PIDI evaluation data set (Bolivia 1) was collected



between November 1995 and May 1996 and consisted of 2,047 households.? The second
PIDI evaluation data set (Bolivia 2) was collected in the first half of 1998 and consisted
of interviews in the 65 percent of the original 2,047 households that could be located
(plus an additional 3,453 households that were not visited in Bolivia 1). The attrition rate
of 35 percent for Bolivia 1 isreatively high, which raised concern about whether reliable

inferences could be drawn from analysis of Bolivia 2.

THE KENYAN IDEATIONAL CHANGE SURVEY (KICS)

KICSisalongitudinal survey designed to collect information for the analysis of
the roles of informal networks in understanding change in knowledge and behavior
related to contraceptive use and AIDS. Four rural sites (sublocations) were chosen in
Nyanza Province, near Lake Victoriain the southwestern part of Kenya. The sites were
chosen to be similar in most respects but to maximize variation on two dimensions: (1)
the extent to which social networks were confined to the sublocation versus being
geographically extended and (2) the presence or absence of a community-based

distribution, family-planning program. Villages were selected randomly within each site

*These househol ds were stratified into three subsamples: (P) (40 percent of the total), which isa
stratified random sample of households with children attending PIDIs in which first the PIDI sites were
selected randomly and then children within the sites were selected randomly. (A) (40 percent of the total),
which is a stratified random sample (based on the 1992 census) of households with children in the age
range served by PIDI living in poor urban communities comparable to those in which PIDI had been
established, but in which PIDI programs had not been established as of that time. (B) (20 percent of the
total), which is a stratified random sample (based on the 1992 census) of households with at least one child
in each household in the age range served by PIDI and living in poor urban communitiesin which PIDI had
been established and within a three block radius of a PIDI but without children attending PIDI.
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and interviews were attempted with al ever-married women of childbearing age (15-49)
and their husbands. The study consisted of ethnographic interviews, focus groups, and a
household survey of approximately 900 women of reproductive age and their husbands
that was conducted December 1994—January 1995 (Kenya 1). A second round was
conducted in 1996/1997 (Kenya 2). The attrition rates between the two surveys were 33
percent for men, 28 percent for women, and 41 percent for couples (Table 1).2 These
rates are comparable to the 35 percent reported for the Bolivian data.

Table 2 summarizes data on the reported causes of attrition for men and women as
obtained generaly from other household members for most individuals who were
interviewed in Kenya 1 but not in Kenya 2. Mortality between the surveys accounted for
18.4 percent of the reasons given for men’s attrition, but only half as much (9.9 percent)
for women. For both men and women the leading explanation was migration, accounting
for 58.6 percent of the reasons given for women and 47.8 percent of the reasons given for
men. Because thisis a patrilocal society, a significant share of this migration (over one-
third) for women was associated with divorce or separation, but this was not a major
factor for men. Not being found at home after at least three visits by interviewers was the
next most common explanation for attrition in Kenya 2 among respondents in Kenya 1
who were till living at the time of Kenya 2, accounting for about one-sixth of the reasons

given for both men (17.9 percent) and women (15.8 percent). Explicitly refusing or

3 There also is “reverse attrition” in the sense of respondents who were present in Kenya 2 but not
in Kenya 1: 12 percent (of the Kenya 2 total) for men, 11 percent for women, and 19 percent for couples.

*These data are not available for 22.4 percent of the men and 21.8 percent of the women
interviewed in Kenya 1 but not in Kenya 2.
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claiming to be too busy or sick to participate accounted for slightly smaller percentages—
15.9 percent for men and 11.4 percent for women (with most of this gender difference

accounted by “other,” which is 4.4 percent for women but 0.0 percent for men).

KWAZULU-NATAL INCOME DYNAMICS STUDY (KIDS)

Thefirst South African national household survey, the 1993 Project for Statistics
on Living Standards and Development (PSLSD), was undertaken in the last half of 1993
under the leadership of the South African Labour and Development Research Unit
(SALDRU) at the University of Cape Town.? Unlike the specia purpose household
surveys for Bolivia and Kenya described above, the South African survey was a
comprehensive household survey similar to a Living Standards M easurement Survey or
“LSMS’ (Grosh and Murioz 1996; Deaton 1997) and collected a broad array of
socioeconomic information from individuals and households. Among other things, it
included sections on household demographics, household environment, education, food
and nonfood expenditures, remittances, employment and income, agricultural activities,
health, and anthropometry (weights and heights of children aged six and under).

The 1993 sample was selected using a two-stage, self-weighting design. In the
first stage, clusters were chosen proportional to population size from census enumerator

districts or approximate equivalents when these were unavailable. In the second stage, all

°PSLSD is aternatively referred to as the SALDRU survey, the South African Integrated
Household Survey (SAIHS), and the South African Living Standards Measurement Survey (LSMS).
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households in each chosen cluster were enumerated and then a random sample selected
(see PSLSD 1994 for further details).

Since the 1993 survey, South Africa has undergone dramatic political, social, and
economic change, beginning with the change of government after the first national
democratic elections in 1994. With the aim of addressing a variety of policy research
guestions concerning how individuals and households were coping during this transition,
households surveyed by the PSLSD in South Africa’'s most populous province, KwaZulu-
Natal, were resurveyed from March to June, 1998, for the KIDS (see May et al. 2000). In
this paper, the sample of 1993 PSLSD households in KwaZulu-Natal is referred to as
South Africa 1 and those reinterviewed in 1998 for KIDS, South Africa 2.

An important aspect of the South Africa resurvey—differentiating it further from
the Bolivian and Kenyan longitudina surveys—is that, when possible, the interviewer
teams tracked, followed, and reinterviewed households that had moved.® Hence, unlike in
Bolivia and Kenyan surveys, migration does not imply automatic attrition from the
sample. In addition to reducing the level of attrition and allowing analysis of migration
behavior, tracking and following plausibly reduced biases introduced by attrition, aclaim
that is evaluated below.

In 1993, the KwaZulu-Natal sample contained 1,393 households (215 Indian and

1,178 African). Of the target sample, 1,171 households (84 percent) with at least one

®n practice certain key individuals in the household were predesignated for tracking if they had
moved; in some cases this led to split households in 1998, but that does not affect this analysis, which,
except for the attrition indicator, uses only 1993 data (May et al.. 2000).
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1993 member were successfully reinterviewed in 1998 (Maluccio 2000). Asin most
surveys of thistype in developing countries, refusal rates are low; only nine recontacted
households refused an interview. There were four one- and two-person househol ds whose
members had al died over the period. The remaining households not interviewed were
either verified as having moved but could not be tracked (81 or 5.8 percent) or left no
trace (128 or 9.2 percent). Had 63 movers not been followed, only 79 percent of the
target households would have been reinterviewed. Put another way, the tracking
procedures yielded a 25 percent reduction in the number of households that attrited.

Reinterview rates were dightly higher in urban areas, reflecting the 89 percent
success rate in recontacting urban Africans (294 households). Offsetting that success was
areinterview rate of 78 percent (215 households) for Indian households, al of which
were urban. The reinterview rate for rural Africans was 84 percent (884 households),
reflecting the rate for the overall sample. There were no major differences between the
rural and urban samples, and we therefore pooled them in the analysis below.

The discussion of attrition between South Africa 1 and South Africa 2 to this
point has focused on attrition at the household level. For an analysis of individua-level
outcomes, however, measuring attrition at the individual level is more appropriate.
Because a household was considered to be a nonattritor if at least one 1993 member was
reinterviewed, individual level attrition for the entire sample is necessarily higher than
household attrition, although this need not be the case for subsamples of individuals.
Focusing on the sample of children aged 672 months for whom there is complete

information on height, weight, and age in 1993 (N=916), for example, 78 percent were
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reinterviewed as resident or nonresident household members in 1998, indicating one-third

more attrition than at the overall household level.’

4. SOME ATTRITION TESTSFOR THE BOLIVIAN, KENYAN, AND SOUTH
AFRICAN SAMPLES

As noted, the attrition rates for the three sasmples considered here are
considerable—35 percent for the Bolivian sample, from 28 percent for women to 41
percent for couples in the Kenyan sample, and from 16 percent for households to 22
percent for preschool children in the South African sample. However, studies for
developed economies suggest that while attrition of this magnitude may be selective, it
may not significantly affect estimated multivariate relations of interest. To test this, we
conducted three sets of tests of attrition asit relates to observed variables in the data
along the lines of some of the tests presented by Fitzgerald, Gottschalk, and Moffitt

(1998).

COMPARISON OF MEANS FOR MAJOR OUTCOME AND CONTROL
VARIABLES

First, we compared means for mgjor outcome and control variables measured in

the first rounds of the respective data sets for (eventual) attritors versus nonattritors

There are 1,029 African and Indian children in KwaZulu-Natal in 1993 with complete height,
weight, and age information but the following are dropped from the analysis: 26 because the absolute value
of at least one of the three height-for-weight z-scores, weight-for-age z-scores, or weight-for-height z-scores
exceeded 9.9; 47 who were less than 6 months old; and 30 who were more than 72 months old. If only
those reinterviewed as residents (living in the household more than 15 out of the past 30 days) are
considered, attrition rises to 31 percent, but the results reported on here are qualitatively the same.
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(Tables 3, 4, and 5). Mgjor variables are defined with respect to the interests of the
project in which these data have been collected.
Bolivia

A number of means for attritors differ statistically from those for nonattritors. For
example, rates of severe stunting, moderate wasting, and the fraction reporting Quechua
mainly spoken at home are all greater for attritors. Conversely, weight-for-age, gross
motor ability test scores, fine motor ability test scores, language-audition test scores,
personal-social test scores, mother’s age, father’ s age, home ownership, fraction with
both parents present, number of rooms in the home, number of siblings, ownership of
durables, mother having job, and household income are significantly smaller for attritors.
Other variables do not differ significantly.

Thus, 7 of the 11 early childhood devel opment outcome variables included in
Table 3 differ significantly, at least at the 10 percent significance level between attritors
and nonattritors. All of these indicate that in the first round of the data (Bolivia 1),
children who were worse off in terms of these measures were more likely to attrite from
the sample before the second round. Among the 14 predetermined parental and household
level variablesin Table 3, 11 differ significantly for the two groups at least at the 10
percent significance level. Attritors are more likely to be children with younger parents
(one of whom is more likely to be absent) who have fewer children, speak Quechua
mainly at home, livein asmaller house with fewer durables that are less likely to be
owned by them, with the mother less likely to have a permanent job and with relatively

smaller household income. Thus, both in terms of child development outcome variables
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and family background variables, attrition seems to be systematically more likely for
children who are worse off. Such systematic differences, together with the high attrition
rates, may cause concern about what can be inferred with confidence from these

longitudinal data.

Kenya

For the Kenyan data (Table 4), both male and female attritors have higher
schooling, more languages, and are more likely to have heard radio messages and lived in
households with males who received salaries. They are aso younger and have fewer
children than nonattritors. For a few variables the means differ significantly between
attritors and nonattritors for men but not for women (ever-use of contraceptives,
residence in Gwassl) or for women but not for men (want no more children, visited by
community-based distribution agent, speaks Luo only, belongs to credit group or to clan
welfare society, residence in Ugina). On the other hand, the means do not differ between
attritors and nonattritors for either men or women for a number of characteristics
(currently using contraceptives, heard about family planning at clinic, discussed family
planning with others, heard lecture at clinic, number of partners in networks, primary
schooling, lived outside of province, polygamous household).

Therefore, it appears that attrition is selective in terms of some “modern”
characteristics (including some of the outcome variables that these data were designed to
anayze) with selectivity related more to women'’s characteristics. On the other hand, the

means for many characteristics—including those for most of the indicators of social
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interaction, the impact of which is central to the project for which these data were

gathered—do not differ significantly between attritors and nonattritors.

South Africa

Because the South African survey is a comprehensive household survey, alarge
number of variables could be considered in the attrition analysis. For comparability, this
study examined a set of variables ssmilar to those considered for Bolivia, i.e., child
nutritional status as measured by anthropometrics and a health indicator, whether the
child was sick in the last two weeks, aswell as a set of predetermined family background
characteristics. As such, this analysis cannot be extended to different outcome
variables—each case should be evaluated individualy.

There are no significant differencesin child nutritional status and health outcome
variables between the two groups (Table 5). Thisis not the case for the predetermined
family background variables, however, where there are a number of significant
differences in means. Nonattritors are significantly more likely to be African rather than
Indian, have lower income, lower expenditures, less educated household heads, and fewer
durable assets. Of course, since these background variables themselves tend to be highly
correlated, in particular, race with education, income, and assets, it is not surprising that
they show similar patterns for these mean comparisons. In sum, while there are no
apparent differences in the child outcome variables, children from better-off or Indian

households were more likely to attrite.
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PROBITS FOR PROBABILITY OF ATTRITION

We start with a parsimonious specification of probits for the probability of
attrition in which only one outcome variable at atime is included; then we include all
outcome variables plus predetermined family background variables (Table 6). The
dependent variables in these probits are whether attrition occurs between the survey
rounds (1=yes; 0=n0). Chi-square tests presented at the bottom of the Table 6 test the

significance of the overal relations.

Bolivia

The Chi-square tests indicate that if only one of the outcome variables at atimeis
included in these probits, the probit is significant at the 5 percent level only for severe
stunting—that is, attrition is more likely when there is a so severe stunting. For moderate
and severe low weight-for-age and the four test scores, the probits are significant at the
10 percent level, suggesting that low childhood devel opment increases the probability of
attrition. If the family background variables and al childhood development indicators are
included, however, among the childhood development indicators only moderate stunting
is significantly nonzero, even at the 10 percent level, with a negative sign indicating that
children with moderate stunting in Bolivia 1l are less likely to attrite. That 1 in 11 of the
childhood development indicators has a significant coefficient estimate at the 10 percent
level, when all variables are included, is what one would expect to occur by chance only
if none of the childhood development indicator coefficients, in fact, are truly significant

predictors of attrition, once there are family background controls. Moreover, the one



19

childhood development outcome variable that has a significantly nonzero coefficient
estimate in Table 6, once there are multivariate controls for family background, does not
have significant differences in the univariate comparison of means between attritors and
nonéttritorsin Table 3.

The bivariate comparisons of means between attritors and nonattritors for the
childhood development outcomes, therefore, may be quite misleading regarding the
extent of significant associations of these childhood development indicators with sample
attrition, once there are multivariate controls for family background characteristics. The
bivariate comparisons in Table 3 indicate that there is selective attrition with regard to
childhood devel opment indicators, with those children who are worse off in round 1
significantly more likely to attrite. But the multivariate estimates indicate that the extent
of significant associations for the child development outcomes in probits for predicting
attrition with multivariate controls for family background is about what would be
expected by chance. Thus, conditional on control for observed family background
characteristics, attrition is not predicted by child development indicators for round 1. (Of
course, there may be multicollinearity among the child development indicators that
disguises their significance.)

If the predetermined family background variablesin Bolivia 1 are included alone
or with al of the early childhood development indicators, the probits are significantly
nonzero a very high levels. Some family background variables are significantly (at least
at the 10 percent level) associated with higher probability of attrition: older and less-

schooled fathers, speaking Quechua mainly in the household, not owning the home,
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having more rooms in the house, having fewer siblings, having fewer durables, father
having permanent or no (rather than atemporary) job, and mother having no or a
temporary (rather than a permanent) job, with some significant differences also among
the urban areas included in the program. The mgjority of these significant coefficient
estimates are consistent with what might be predicted from the significant differencesin
the means in Table 3, reinforcing the observation that attrition tends to be selectively
greater among children from worse-off family backgrounds.

But some of these significant coefficient estimates are opposite in sign from what
might be expected from the univariate comparisons of the meansin Table 3, suggesting
the opposite relation to attrition if there are multivariate controls for other standard
background variables than what appears in the univariate comparisons. Specificaly, the
univariate comparisons in Table 3 suggest that attrition is significantly more likely when
fathers are younger, the house has fewer rooms, and there are fewer siblings—but all
three of these signs are reversed with significant coefficient estimatesin Table 6.
Moreover, two variables that are not significantly different for attritors versus nonattritors
in Table 3 have significant coefficient estimatesin Table 6, i.e., father’s schooling and
father having atemporary job, both of which are estimated to significantly reduce
attrition probabilitiesin Table 6. Finally, both mother’ s age and household income have
means that are significantly different between attritors and nonattritorsin the univariate
comparisonsin Table 3, but do not have coefficient estimates that are significantly
nonzero, even a the 10 percent level, once there is control for other family background

characteristicsin Table 6.
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Thus, exactly which family background characteristics predict attrition with
multivariate controls and what the directions of those effects are cannot be inferred
samply by examining the significance of means in univariate comparisons between
attritors and nonattritors. While the patterns in Tables 3 and 6 suggest that worse-off
family background is associated with greater attrition, the multivariate estimates may be
somewhat less strongly supportive of this conclusion due, for example, to the negative

significant association with number of rooms in the household and household income.

Kenya

For men, we find that when the outcomes of interest are included singly, only one
of the five fertility-related outcomes (number of surviving children) is significantly
related to attrition at the 5 percent level and one other (ever-used contraceptives) is
significantly related to attrition at the 10 percent level (Table 6). If other variables are
included among the right-side variables, among the five fertility-related outcomes noneis
significantly nonzero at the 5 percent level, and only not wanting more children is
significantly related to attrition at the 10 percent level. A Chi-square test for the joint
significance of these five variables rgjects such significance (p=0.52). Among the control
variables only age is significant, but not schooling, language, household characteristics,
past residence in Nairobi or Mombasa, or current sublocation of residence. A Chi-square
test for the joint significance of all the right-side variables rg ects such significance at the

5 percent level (p=0.068).
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For women, we find that two of the five lagged outcome variables, wanting no
more children and the number of surviving children, are individually significant (and
negative). When al the lagged outcome variables and the predetermined variables are
included, only the latter (number of surviving children) remains significant. However, in
contrast to the results for men, Chi-square tests for the joint significance of the five
fertility-related outcome variables and for the entire set of right-side variables indicate
significance (p=0.0000 in both cases).

Thus, for the Kenyan data, there is no significant association between attrition,
most of the outcome variables of interest, and most of the major control variables.
However, there is a significant negative association between attrition and number of

surviving children, even with such controls for women though not for men.

South Africa

Probit estimates for the probability of attrition reveal little evidence that the
outcome variables are associated with attrition, reflecting the results of the mean
comparisons above (Table 6). When only one outcome variable at atimeisincluded,
noneis significant at conventional levels. When al are included at once, the outcome
variables are both individually and jointly insignificant.

The conditional influence of the predetermined variables differs from the mean
comparisons but confirm that some of them are significant predictors of attrition,
although the overall relation isinsignificant. Children in households with older heads and

more assets (number of rooms and durables are jointly significant) are more likely to
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have attrited. Conditional on these assets, however, household ownership made it less
likely that there was attrition, probably due to homeowners having deeper roots or higher
moving costs. After controlling for these factors, race is no longer associated with

attrition.

DO ATTRITORSHAVE DIFFERENT COEFFICIENT ESTIMATES THAN
NONATTRITORS?

The BGLW tests, in which the value of an outcome variable at the initial wave of
the survey is regressed on predetermined variables for the initial survey wave and on
subsequent attrition, are presented in Tables 7, 8, and 9 for Bolivia, Kenya, and South
Africa, respectively. In short, the test is whether the coefficients of the predetermined
variables and the constant differ for those observations that are going to attrite versus
those that are not going to attrite. The aim is to determine whether those who
subsequently leave the sample differ in their initia behaviora relationships. Tables 7, 8,
and 9 present these multivariate regression and probit estimates for the same outcome
variables considered above, with the same family background variables among the right-
side variables. The first part of the table gives the coefficient estimates for the family
background variables for the nonattriting sample. At the bottom of the table are the F or
Chi-sguare tests for whether there are significant differences between the nonattriting
sample and tests for (1) al of the slope coefficients and constant and (2) all of the dope

coefficients (but not the constant).
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Bolivia

F testsindicate that all of the 11 estimated equations for childhood devel opment
indicators are statistically significant at the 0.01 percent level (Tables 7aand 7b). These
estimates indicate a number of associations that are consistent with widely held
perceptions about child development. For example, household income is significantly
positively associated with height-for-age and significantly negatively associated with
severe stunting; mother’s schooling is significantly positively associated with height-for-
age and weight-for-age, though significantly negatively associated with gross motor
ability; and ownership of consumer durablesis significantly positively associated with
height-for-age, gross motor ability, fine motor ability, language-audition, and personal -
socia test scores, but significantly negatively associated with severe wasting.

There are, however, no significant differences at the 5 percent level® between the
set of coefficients for attritors versus nonattritors for over half of the indicators of child
development: height-for-age, moderate stunting, gross motor ability tests, fine motor
ability tests, language-audition tests, and personal-social tests. The second set of tests,
further, indicates that there are no significant differences at the 10 percent level for severe
stunting. These estimates for the anthropometric indicators related to stunting and for the
four cognitive development test scores, therefore, suggest that the coefficient estimates of

standard family background variables are not significantly affected by sample attrition.

8Thisis true a the 10 percent level as well for all of these except for the fine motor ability test
score.
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The results differ sharply, however, for the anthropometric indicators related to
wasting. Both tests for these four child outcome variables indicate that the coefficient
estimates for observed family background variables do differ significantly at the 5
percent level (and for al but weight-for-age at the 1 percent level) between the
nonattriting and attriting subsamples. For these outcomes, therefore, it isimportant to
control for the attrition in the analysis, e.g., as with the matching methods used in Todd,

Behrman, and Cheng 2000.

Kenya

We conduct BGLW tests with Kenya 1 contraceptive use (ever or currently), want
no more children, number of surviving children, and family planning network size as the
respective dependent variables for the Kenya 1 sample. The right-side variables again
include afairly standard set of control variables, i.e., age, schooling, wealth indicators,
language indicators, and location of residence. Tests for the significance of the
differencesin the dope coefficientsin al cases for both men and women fail to reject
equality of all the coefficients between attritors and nonattritors (Table 8). Tests for the
joint significance of the differences in the slope coefficients and interceptsin all cases fail
to rgject equality of al the coefficients and of an additive variable for attrition (with the
exception at the 5 percent level of number of surviving children and at the 10 percent
level for currently using contraceptives, both only for women and in both of which cases
the constant differs between attritors and nonattritors, but not the slope coefficient

estimates).
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Thus there is no significant effect on the slope coefficients of attrition for either

men or women, but limited evidence of a significant effect on the constants for women.

South Africa

The evidence for South Africain previous sections suggests that thereis not a
significant amount of attrition bias resulting from selection on observables. The BGLW
tests largely confirm this, although there are some exceptions (Table 9).

For the first three anthropometric outcomes, the attrition interactions are not
jointly significant, although in the case of height-for-age, the joint test on al interacted
coefficients approaches significance at the 10 percent level (p=0.104) when the constant
is not considered. The overall fit for the stunting and wasting probits is much better than
for the regressions in the first three columns: al four relationships are significant at the 5
percent level. The attrition interaction terms are significant only in the case of moderate
stunting, indicating the possibility of attrition bias in this relationship. On the other hand,
attrition does not appear to have any association with severe stunting or moderate and
severe wasting. In the last column presenting the results for an indicator of whether the
child was sick in the last two weeks, the results for the full set of interactions suggest
attrition bias is present.

As described in Section 3, one important difference in the South African sample
relative to the others is that, when possible, households that had moved were followed.
These households are included in the analysis presented above. What would happen if

they were excluded? Reestimating the equations in Table 9, categorizing those that had
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moved as having attrited, leads to a stronger rejection of the null hypothesis that there are
no differences in coefficients across the two groups (results not shown). In every case the
p value for both F-tests declines and for height-for-age and severe stunting this declineis

enough for the tests to now become significant at the 10 percent level. It appears that the
investment made in following movers had a substantial payoff in terms of reduced

attrition bias for this set of relationships.

5. CONCLUSIONS

Our conclusions are similar in some respects to those of Fitzgerald, Gottschalk,
and Moffitt (1998) for the Panel Study of Income Dynamics in the United States that is
summarized in Section 2, but differ in other respects.

The means for a number of critical child development outcome and family
background variables do differ significantly between attritors and nonattritors. For the
Bolivian PIDI data, there is a definite tendency for attritors to have worse child
development outcomes and family background than do nonattritors. In the poor urban
communities on which PIDI concentrates, it appears that worst-off households are most
mobile and thus most difficult to follow over time. Thisis similar to the U.S. results, but
contrasts with the Kenyan rural data and the South African rural and urban data, where
households and individuals with better backgrounds, e.g., more schooling, more likely to
speak English, are most mobile and thus hardest to follow over time. For the Kenyan

data, thisis aso the case, because such individuals tend to migrate from the poor rural
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sample areas to urban areas. For the South African data, however, this result is for both
rural and urban areas, so it does not reflect selective migration from rural to urban areas
by those who are better off.

Some of the Bolivia 1 family background variables, but not the Bolivia 1 child
outcome variables, are significant predictors of attrition in multivariate probits. The result
for the child outcome variables is similar to that for the outcome variables in the Kenyan
case. But the significance of a number of background variablesin predicting attrition in
the Bolivian data, while smilar to the U.S. results, again contrasts with the limited
significance of such background variables in predicting attrition in the Kenyan and South
African data. There are some gender differences in the Kenyan data, with attrition for
women being more associated with their observed characteristics than is attrition for men.
For South Africa, the overall probit relation does not significantly predict attrition, even
though some individual variables appear to predict greater attrition of children—older
household heads, more nonhousing assets, and lack of home ownership.

The coefficients estimates for “standard” family background variablesin
regressions and probit equations for the majority of the Bolivian child development
outcome variables—including all of those related to stunting and to the test scores for
gross and fine motor ability, language/auditory and personal/social interactions—are not
affected significantly by attrition. The coefficients on “standard” variables in equations
with the major outcome and family planning social network variables in the Kenyan data
also are unaffected by attrition and—in contrast to the Fitzgerald, Gottschalk, and Moffitt

(1998) study—the constants also do not differ in most cases, with the possible exceptions
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of number of surviving children and of currently using contraceptives (the constant
differs at the 10 percent level) for women. For six of the seven child anthropometric
measures in the South African data, moreover, there are no significant effects of attrition
on the coefficient estimates of the “standard” variables nor, again, of the constants.
Therefore, attrition apparently is not a general problem for obtaining consistent estimates
of the coefficients of interest for most of the child devel opment outcomes in the Bolivian
data, for the fertility/social network outcomes in the Kenyan data, and for some of the
anthropometric indicators in the South African data. These results are very similar to the
results for the outcome measures of interest for the United States and suggest that for
these outcome variables, despite suggestions of systematic attrition from univariate
comparisons between attritors and nonattritors, multivariate estimates of behavioral
relations of interest may not be biased due to attrition.

But for the Bolivian child development outcomes related to child weight and for
South African child moderate stunting and morbidity, the results differ strikingly and
suggest that attrition biasis likely to be a problem in multivariate estimates of related
behaviora relations that do not control for attrition. Among the particular outcomes that
we consider in all three samples, there are significant interactions of attrition with the sets
of “standard” variables that we consider in 6 out of 29, or 21 percent, of the cases, higher
than the 5 percent that would be expected by chance at the 5 percent significance level.
Attrition selection bias appears to be model specific: changing outcome variables may

change the diagnosis even within the same data set. Thus, as a genera observation,
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analysts should assess the problem for the particular model and the particular data they
are using.

Nevertheless, the basic point remains that in contrast to concerns often expressed
about attrition, for most of the outcomes of primary interest for the purposes of these
three devel oping country samples, the coefficients on “standard” variables in equations
are unaffected by attrition. Therefore, though attrition bias may occur in more cases than
would be expected to be estimated by chance, for our exploration, significant effects of
coefficient estimates of standard variables are found in only about a fifth of the cases.
Thus, attrition apparently is not a general and pervasive problem for obtaining consistent
estimates of the coefficients of interest in these devel oping country samples, despite their

fairly high attrition rates.
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Table 134 Attrition rates for longitudinal household survey data in developing

countrieslisted in order of attrition rates per year

Attrition rate

Country, time period/interval between Attrition

between rounds (in rough order of rounds rate per year

attrition rates per year) (percentage)  (percentage) Source

Bolivia (urban), 1995/6 to 1998 35 175 Present study (also see
(two-year interval) Alderman and Behrman

1999)

Kenya (rural, South Nyanza Present study (also see
Province), 1994/5 to 1996/7 (two- Behrman, Kohler, and
year interval) a1 20.5 Watkins 1999)

couples 33 165
men 28 14.0
women

Nigeria (five-year interval) 50 10.0 Renne (1997)

South Africa (KwaZulu-Natal) 1993 Present study (also see
to 1998. (five year interval) Maluccio 2000)

households 16 3.2
preschool children 22 4.4

India (rural) 1970/71 to 1981/2 (11- 33 3.0 Foster and Rosenzweig
year interval) 1995

Malaysia (12-year interval) 25 21 Smith and Thomas 1997

Indonesia 1993 to 1997 (four-year 6 15 Thomas, Frankenberg,

interval)

and Smith 1999




Table 2% Reported reasons for men’s and women’s attrition in Kenyan (KICS)

survey

Reason for attrition:

Women

Number  Percentage

Number  Percentage

Working, moved to, or visiting
outside Nyanza Province

Working, moved to, or visiting
elsewhere in Nyanza Province

Not home
Refused
Sick or busy
Deceased

Separated, divorced, then moved
away

Other
Tota

45

51

36

26

6

37

n/a

0

201

22.4

254

17.9

12.9

3.0

18.4

n/a

0.0

21

56

32

20

3

20

42

11

205

10.3

27.6

158

9.9

15

9.9

20.7

4.4

Note: nfa= not available
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Table 3% Bolivia. T-testsfor differencesin meansin Bolivia 1 data for attritorsversus nonattritors?

Nonattritors Attritors Difference
Standard Standard
Variables Mean Deviation Mean Deviation Mean t-test
Early child development outcome variables
Height-for-age” 18.0 (22.5) 174 (22.1) 0.65 (0.72)
Weight-for-age” 32.2 (26.5) 30.3 (25.8) 1.91** (1.81)
Weight-for-height” 58.1 (26.5) 56.9 (27.2) 121 (1.10)
Moderate stunting® 0.639 (0.48) 0.631. (0.48) 0.008 (0.43)
Severe stunting® 0.279 (0.45) 0.323 (0.47) -0.0437* (-2.37)
Moderate wasting® 0.365 (0.48) 0.400) (0.49 -0.035** (-1.79)
Severe wasting® 0.0796 (0.27) 0.0946 (0.29) -0.0150 (-1.30)
Gross motor ability 20.8 (7.81) 20.3 (7.67) 0.5136** (1.65)
Fine mator ability 194 (7.28) 19.0 (7.19) 0.480** (1.65)
Language-audition 19.2 (7.62) 18.6 (7.44) 0.569** (1.88)
Personal-social 19.9 (8.02) 194 (8.06) 0.534** (1.65)
Predetermined family background variables
Mother’s age 29.8 (6.45) 28.7 (6.44) 1.07* (4.10)
Father's age 33.0 (7.70) 32.2 (8.03) 0.85* (2.66)
Mother’s schooling 3.0 (1.5) 3.0 (1.5) -0.06 (-0.9113)
Father’s schooling 3.6 (1.9 3.6 (1.9 -0.02 (-0.42)
Quechua mainly .00099 (0.0315) 0.0114 (0.106) -0.00414* (-2.85)
Amaryamainly .00396 (0.0628) 0.00456 (0.07) -0.000605) (-0.23
Home ownership 0.428 (0.495) 0.215 (0.4112) 0.213* (12.02)
Number of rooms in the house 1.50 (1.05) 1.40 (1.00) 0.100* (4.17)
Both parents present 0.841 (0.366) 0.775 (0.42) 0.0656* (4.54)
Number of siblings 2.37 (1.80) 2.05 (1.59) 0.322* (4.80)
Ownership of durables’ 6.30 (2.11) 5.92 (1.92) 0.375* (4.69)
Job of mother® 2.26 (0.91) 2.08 (0.91) 0.174* (4.73)
Job of fatherd 2.70 (0.54) 2.70 (0.55) -0.006 (-0.28)
Household income 922 (755) 868 (638) 55* (2.68)

Notes: * indicates significance at 5 percent level and ** at 10 percent level.
#Values of two-sample t-test with unequal variances are given in parentheses in last column.
P Height-for-age in centimeter/years. Weight-for-age in kilogram/years. Weight-for-height in kilograms/meters.
¢ Stunting and wasting are based on height-for-age and weight-for-age. Z-scores calculated are based on
CHS/CDC/WHO standards. "Moderate" refers to being more than one standard deviation below the means and
"severe" more than two standard deviations below mean.
4 Ownership of durables measures number of durables owned out of 15 asked.
€ Job of mother/job of father: 1=no job; 2=temporary job; 3=permanent job.
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Table 4% Kenya. T-testsfor differencesin meansin Kenya 1 data for attritorsversus nonattritors?

Men Women
Nonattritors Attritors Difference Nonattritors Attritors Difference
Standard Standard Standard Standard
Variables Mean Deviation Mean Deviation Mean t-test Mean Deviation Mean Deviation Mean t-test
Fertility-related outcome variables
Currently using contraceptives 0.196 (0.017) (0.031) -0.033 (-0.95) 0.126 (0.012) 0.103 (0.021) 0.024 (0.91)
Ever used contraceptives 0.233 (0.018) 0.311 (0.052) -0.077** (-1.79) 0.238 (0.016) 0.196 (0.027) 0.042 (1.25)
Want no more children 0.208 (0.017) 0.237 (0.032) -0.029 (-0.83) 0.351 (0.018) 0.220 (0.037) 0.132* (3.59)
Number of surviving children 4.76 (0.171) 3.9 (0.277) 0.817* (2.46) 3.88 (0.089) 2.78 (0.138) 1.10 (5.90Y)
Family planning program variables
Visited by community-based distribution  0.156 (0.015) 0.132 (0.025) 0.024 (0.78) 0.163 (0.014) 0.113 (0.022) 0.050** (1.75)
agent
Heard family planning messageonradio  0.931 (0.011) 0.968 (0.013) -0.037** (-1.86) 0.870 (0.916) 0.916 (0.019) -0.046**  (-1.79)
Heard about family planning at clinic 0.495 (0.0212) 0.513 (0.036) -0.018 (-0.42) 0.851 (0.013) 0.828 (0.027) 0.023 (0.80)
Discussed with others family planning 0.679 (0.029) 0.691 (0.047) -0.012 (-0.22) 0.629 (0.070) 0.661 (0.037) -0.032 (-0.76)
lecture heard at clinic
Number of network partners in network for
Family planning 3.7 (0.20) 4.0 (0.35) -0.3 (-0.86) 29 (0.112) 31 (0.20) -18 (-0.78)
Wedlth flows 5.0 (0.212) 5.0 (0.36) -0.04 28 (0.12) 24 (0.212) 0.38 (1.45)
Reproductive health - - - (-0.10) 3.2 (0.16) 2.8 (0.23) 0.38 (1.19)
Knows secret contraceptive user 0.637 (0.069) 0.558 (0.095) 0.079 (0.60) 0.408 (0.02) 0.377 (0.03) 0.030 (0.77)
Control variables
Age (years) 40.1 (0.52) 36.8 (0.78) 3.3* (3.29) 29.7 (0.332) 26.3 (0.488) 3.4* (5.04)
Education
No schooling 0.112 (0.013) 0.063 (0.018) 0.049** (1.94) 0.214 (0.015) 0.141 (0.029) 0.072** (2.30)
Some primary schooling 0.577 (0.0212) 0.537 (0.036) 0.040 (0.96) 0.669 (0.018) 0.668 (0.033) 0.001 (0.03)
Secondary schooling 0.298 (0.019) 0.379 (0.035) -0.081* (-2.06) 0.117 (0.012) 0.190 (0.027) -0.074* (-2.75)

(continued)
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Men Women
Nonattritors Attritors Difference Nonattritors Attritors Difference
Standard Standard Standard Standard
Variables Mean Deviation Mean Deviation Mean t-test Mean Deviation Mean Deviation Mean t-test

Language

Luo only 0.796 (0.017) 0.805 (0.029) -0.010 (-0.28) 0.422 (0.018) 0.327 (0.033) 0.095** (2.46)

English 0.443 (0.0212) 0.532 (0.036) -0.089* (-2.112) 0.178 (0.014) 0.263 (0.0312) -0.086* (-2.73)

Swahili 0.655 (0.020) 0.726 (0.032) -0.072** (-1.82) 0.396 (0.018) 0.517 (0.035) -0.121* (-3.112)
Lived

outside of province 0.591 (0.0212) 0.653 (0.035) 0.061 (1.49) 0.370 (0.018) 0.371 (0.034) -0.001 (-0.02)

in Nairobi or Mombasa 0.336 (0.020) 0.400 (0.036) -0.064 (-1.58) 0.214 (0.015) 0.205 (0.028) 0.009 (0.29)
Belongs to credit group 0.257 (0.019) 0.242 (0.031) 0.015 (0.40) 0.351 (0.018) 0.288 (0.032) 0.064** (1.70)
Belong to clan welfare society 0.868 (0.014) 0.905 (0.0212) -0.037 (-1.35) 0.747 (0.016) 0.644 (0.034) 0.103* (2.93)
Women sell on market - - - 0.464 (0.019) 0.444 (0.035) 0.020 (0.51)
Household characteristics

Polygamous household 0.293 (0.019) 0.238 (0.031) 0.055 (1.45) 0.350 (0.018) 0.371 (0.034) -0.021 (-0.56)

Self/Husband receives monthly 0.170 (0.016) 0.255 (0.032) -0.085* (-2.56) 0.334 (0.019) 0.402 (0.037) -0.068**  (-1.66)

sdary

Husband interviewed - - - 0.765 (0.016) 0.752 (0.029) 0.013 (0.41)

Household has radio - - - 0.492 (0.019) 0.546 (0.035) -0.055 (-1.38)

House has metal roof 0.173 (0.016) 0.189 (0.029) -0.016 (-0.512) 0.201 (0.015) 0.187 (0.027) 0.014 (0.45)
Sublocation of residence

Gwassi 0.278 (0.019) 0.216 (0.030) 0.063** (1.69) 0.213 (0.015) 0.210 (0.029) 0.003 (0.08)

Kawadhgone 0.230 (0.018) 0.237 (0.0312) -0.007 (-0.20) 0.240 (0.015) 0.205 (0.028) 0.035 (1.06)

Oyugis 0.259 (0.019) 0.300 (0.033) -0.041 (-1.12) 0.286 (0.017) 0.263 (0.031) 0.023 (0.63)

Ugina 0.233 (0.018) 0.247 (0.032) -0.014 (-0.39) 0.261 (0.016) 0.322 (0.033) -0.061**  (-1.72)

Note: * indicates significance at 5 percent level, and ** at 10 percent level.
@ Values of two-sample t-test with unequal variances are given in parentheses in third and sixth columns.
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Table 5% South Africa. T-testsfor differencesin meansin South Africa 1 data
for attritorsversus nonattritors®

Nonattritors Attritors Difference

Standard Standard
Mean Deviation Mean Deviation Means t-test

Early child nutritional status and health outcome variables

Height-for-age” 0377 (0.008) 0377 (0.016) 0000  (1.00)
Weight-for-age” 5369 (0.107) 5281  (0.195) 0088  (0.69)
Weight-for-height® 14.83 (0.099) 1474  (0.198) 0.090  (0.68)
Height-for-age z-score 1171 (0.073) -1.338 (0.143) 0167 (1.04)
Weight-for-age z-score -0621 (0.058) -0.742 (0.106) 0122  (1.00)
Weight-for-height z-score 0179 (0.070) 0.113 (0.136) 0066  (0.43)
Moderate stunting® 0539 (0.019) 0534 (0.035) 0005 (0.13)
Severe stunting® 0275 (0.017) 0284 (0.032) -0.009 (-0.25)
Moderate wasting® 0380 (0.018) 0441 (0035 -0.052 (-1.32)
Severe wasting® 0185 (0.015) 0.172 (0.026) 0014  (0.46)
Sick in last two weeks 0104 (0.011) 0.098 (0.021) 0006 (0.25)

Predetermined family background variables

Age in months 3736 (0.671) 3751  (L260) -0.146 (-0.10)
Fraction male 0501 (0.019) 0490 (0035 0011  (0.28)
Fraction African 0912 (0.011) 0863  (0.024) 0049** (185)
Household size 8817 (0.144) 8500 (0289) 0317  (0.98)
Total monthly expenditures 14733 (30.19) 15454  (6547) -721  (-100)
Per capita monthly 1942 (553) 2193  (1291) -251** (-179)
expenditures.
Total monthly income 11606 (4502) 13963 (97.41) -235.7% (-2.20)
Per capita monthly income 156.8 (7.88) 215.8 (20.86) -59.1*  (-2.65)
Household head age 5175 (0515) 5298  (L076) -1.235 (-103)
Household head education 2078 (0.123) 3453  (0.250) -0.476** (-170)
Household head male 0698 (0.017) 0711 (0032) -0013 (-0.35)
Own house 0886 (0.012) 0843 (0026 0043 (L53)
Number of rooms 4949 (0099) 5377 (0211 -0.428** (-184)
Number of durables 3132 (0.081) 3608 (0.146) -0476* (-2.85)
Urban 0278 (0.017) 0294 (0.032) -0016 (-0.44)
In former Natal 0160 (0.014) 0225 (0.029) -0.065° (-2.02)

Notes: * indicates significance at 5 percent level and ** at 10 percent level.
#Values of two-sample t-test with unequal variances are given in parenthesesin last column.
® Height-for-age in meter/years. Weight-for-age in kilogram/years. Weight-for-height in
kilograms/meters.
¢ Stunting and wasting are based on height-for-age and weight-for-age. Z-scores cal cul ated
are based on NCHS/CDC/WHO standards. "Moderate" refers to being more than one
standard deviation below the means and "severe" more than two standard deviations bel ow
mean.
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Table 6% Probits for predicting attrition between rounds 1 and 2 for Bolivian, Kenyan, and South African data ®

Bolivia Kenyan Men Kenyan Women South Africa
All All All All
outcome outcome outcome outcome
Outcome variables + Outcome variables+  Outcome variables + Outcome  variables +
variables, pre- variables, pre- variables, pre- variables,  pre-
oneat a determined  Outcome oneat a determined .oneat a determined  Outcome oneat a determined
Outcomevariables time variables®  variables time variables  time variables  variables time variables®
Hedhtforae 0015 -.0002 Currently 0.118 -0.065 0.134 0004 Lo 0001 1376
ght-for-ag (-0.83) (-0.04) contracepting (0.95) (0.34) (0.92) (0.02) ght-tor-ag (-0.01) (1.44)
. . -.0015 .0032 Ever used 0.162** -0.103 -0.142 -0.036 . . -0.007 0.042
Weight-for-neight 1 9q) (0.80) contraceptives  (1.67) (-0.70) (1.26) (0.28)  Weight-for-height (-037)  (L08)
. -.003** -.0037 Want no more 0.099 0.245** -0.374* -0.010 . -0.006 -1.355
Weight-for-age 3 7 (-0.78) children (0.83) (169) (3.60) (.07) \Veight-for-age (042  (:0.04)
Number of
o 14gr 1003 o 0083 0017 0139* 0136 . 0.125 0.279
Moderalewasting ) 7g) (0.70) Saving (-2.46) (-0.78) (5.82) (373 ~Moderdtewasting ;) (-1.62)
. 191 1353 f -0.009 0.003 0.012 -0.010 . -0.055 -0.119
Number of famil
Severewasting ;g (0.70) ming (085 (0.22) (0.78) (056 Sverewasing (-047)  (:0.81)
0315 -201%* network . -0.012 -0.040
Moderate stunting (-0.38) (1.93) partners Moderate stunting (-0.13) (-0.38)
. 2110% 2066 . 0.026 0.056
Severe stunting (2.41) (151) Severe stunting (0.22) (1.62)
L -009 0123 Sick in last two -0.038 -0.055
Bulk motor ability "3y (0.59) weeks (023)  (-032)
) - -.009 -.0073
Fine motor ability (-1.63) (-0.35)

(continued)
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Table 6 (continued)
Bolivia Kenyan Men Kenyan Women South Africa
All All All All
outcome outcome outcome outcome
Outcome variables + Outcome variables+  Outcome variables + Outcome variables +
variables, pre- variables, pre- variables, pre- variables, pre-
oneat a determined  Outcome oneat a determined .oneat a determined  Outcome oneat a determined
Outcomevariables time variables variables time variables® time variables variables time variables®
Language- -.010** -.0059
audition (-1.84) (-0.27)
Personal-social -.008 -.0014
(-1.64) (-0.07)
75%* -0.239 -0.097 -1.271
Constant (L72) (-0.70) (0.29) (-0.93)
Chi-square test f 300.22 25.13 h 54.49 i 24.63
[prob > Chi?| [0.00] 9 [0.068] [0.000] [0.22]

Note: * indicates significance at 5 percent level; ** indicates significance at 10 percent level

aValues of z-tests are in parentheses beneath point estimates. P-values of Chi-square tests are in brackets.

® Predetermined variables for Bolivian households that are: () significant at 5 percent level (with sign in parentheses)—father’ s age(+); Quechua only (+); ownership of house (-);
number of durables owned (-); Oruro (-), Postosi (-), Santa Cruz (-) relative to La Paz; mother’sjob permanent relative to no job (-); (b) significant at the 10 percent level —father's
schooling (-), number of rooms in the house (+), number of siblings of child (-); father's job temporary relative to no job (-); (c) not significant even at the 10 percent level —
mother’s age, mother’ s schooling, Amarya only, El Alto, Cochabamba, Tarijarelative to La Paz; father’s job permanent relative to no job; mother’s job temporary relative to no
job; household income.

¢ Predetermined variables for Kenyan men that are (a) significant at the 5 percent level (with sign in parentheses)—men’s age; (b) not significant even at the 10 percent level —
primary schooling; secondary schooling; Luo only; English; lived in Nairobi or Mombasa; polygamous household; earns a monthly salary; sublocation of residence.

4 Predetermined variables for Kenyan women that are: (a) significant at the 5 percent level (with sign in parentheses)—husband interviewed (-); (b) significant at the 10 percent
level—resided in Oyugnis relative to Ugina (-) (c) not significant even at the 10 percent level—primary schooling; secondary schooling; Luo only; English; lived in Nairobi or
Mombasa; polygamous household; household has radio; household has metal roof; other sublocation of residence.

© Predetermined variables for South African households that are (a) significant at the 5 percent level (with sign in parentheses)—age of household head(+); (b) significant at the 10
percent level—own on home (-); (c) not significant even at the 10 percent level—male respondent; African respondent; household size; In total monthly expenditures; household
head schooling; household head sex; number of rooms; number of durables; urban; former Natal.

" For Bolivian data, Probability > Chi-square (a) at the 5 percent level—severe stunting; (b) at the 10 percent level—weight-for-age, moderate wasting, language-auditory.

9 For Kenyan men, Probability > Chi-square (a) at the 5 percent level—number of surviving children; (b) at the 10 percent level—ever-used contraceptives.

" For Kenyan women, Probability > Chi-square (a) at the 5 percent level—want no more children, number of surviving children.

' For South African data, Probability > Chi-square (a) at the 5 percent level—none; (b) at the 10 percent level—none.
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Table 7a% Bolivia. Testing impact of attrition between Bolivia 1 and Bolivia 2 on coefficient
estimates of family background variablesin early childhood development
anthropometric outcomes®

Ordinary Least Squares Regressions for Probits for
Height for Weight for Weight for Moderate Severe Moderate Severe
Right-side variables age age height Stunting Stunting Wasting Wasting
Predetermined Family Background Variables
Mother's age -0.0369 0.162 0.214 -0.00933 -.00363 -0.00352 0.0142
(-0.31) (1.13) (1.46) (-0.79) (-0.27) (-0.29) (0.67)
Father's age 0.222% 0.130 -0.072 -0.00558 -0.0165 -.0209* -0.0186
(2.29) (1.13) (-0.61) (-0.58) (-1.50) (-2.08) (-1.06)
Mother’s schooling 0.998* 151* 0.611 — — — —
(2.40) (3.05) (1.20)
Father’ s schooling -0.143 -0.407 -0.534 — — — -0.106
(-0.34) (-0.82) (-1.05) (-1.37)
Quechua mainly -3.58 -7.23 -1.05 16.4* -0.667 17.3* —
(-0.23) (-0.40) (-0.06) (21.42) (-0.46) (25.26)
Amaryamainly -0.010 -3.19 -7.47 -0.755 0.476 0.313 —
(-0.00) (-0.35) (-0.79) (-1.00) (0.65) (0.43)
Ownership of house -1.37 -1.07 0.075 0.0537 0.0183 -0.0225 —
(-1.20) (-0.79) (0.05) (0.46) (0.15) (-0.20)
Number of roomsin 1.48* 115 0.108 -0.0523 -0.0591 -0.0127 -0.0269
the house (2.44) (1.59) (0.15) (-0.86) (-0.83) (-0.21) (-0.23)
Number of siblings -1.76* -1.50* 0.133 0.182* 0.242* 0.104* —
(-5.08) (-3.63) (0.31) (4.99) (6.42) (3.00)
Ownership of durables  0.946* 0.535 -0.246 — — — -0.172*
(3.28) (1.56) (-0.70) (-3.13)
El Alto 0.036 -0.135 2.149 .262** 0.343* -0.0610 -0.150
(0.03) (-0.08) (1.182) (1.70) (2.22) (-0.42) (-0.54)
Cochabamba 4.63* -2.17 -6.01* — — 0.130 —
(2.94) (-1.16) (-3.12) (0.84)
Oruro -4.43* -6.89* 112 0.526* 0.551* 0.509* 0.676*
(-2.10) (-2.75) (0.44) (2.29) (2.56) (2.53) (2.10)
Potosi -0.869 -10.0* -11.93* 0.229 0.481* 0.936* —
(-0.43) (-4.16) (-4.83) (1.08) (2.34) (4.78)
Tarija 6.65* 14.35* 12.4* -0.189 -0.0944 -0.723* —
(3.18) (5.76) (4.83) (-0.91) (-0.41) (-3.10)
Santa Cruz 9.65* 5.02* -2.27 -0.748* -0.673* -0.346* -0.372
(6.28) (2.74) (-1.21) (-4.92) (-3.67) (-2.21) (-1.26)
Job of father is 477+ -7.29* -3.85 0.411 0.6766** 0.372 —
temporary (-1.79) (-2.30) (-1.18) (1.57) (2.06) (1.35)
Job of father is -4.38** -6.38* -2.88 0.393 0.679* 0.282 0.0729
permanent (-1.73) (-2.12) (-0.93) (1.59) (2.14) (2.07) (0.16)

(continued)
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Table 7a (continued)

Ordinary Least Squares Regressions for Probits for
Height for Weight for Weight for Moderate Severe Moderate Severe
Right-side variables age age height Stunting Stunting Wasting Wasting
Job of mother is -4.80* -3.53** 2.63 0.544* 0.692* 0.268** 0.0967
temporary (-2.84) (-1.75) (2.27) (3.04) (3.90) (1.612) (0.33)
Job of mother is -3.23* -1.92 2.37** 0.250* 0.390% 0.226* 0.0356
permanent (-2.91) (-1.46) (2.75) (2.26) (3.07) (2.01) (0.18)
Household income .00121** .000558 -.000538 -0.000065 -0.000164**  -0.0000262  -0.0000376
(1.62) (0.63) (-0.59) (-0.86) (-1.64) (-0.33) (-0.25)
Constant 10.28* 27.19 57.91* 0.845* -0.901** -0.00232 -1.39**
(2.51) *(5.58) (11.58) (2.07) (-1.87) (-0.013) (-1.91)
F test for overall 7.11* 5.58 * 4.02¢ 257.80* 278.38* 179.06* 98.91*
relation [0.0000] [0.0000] [0.0000] [0.0000] [0.0000] [0.0000] [0.0000]

[probability > F test]

F Tests for attrition [probability > F]

1. Joint effect of 132 1.88* 1.58* 22.68 35.34** 44.86* 261.66*
attrition on constant  [0.1428] [0.0070] [0.0385] [0.3614] [0.0357] [0.0018] [0.0000]
and dl estimates

2. Joint effect of 137 1.90* 1.63* 22.49 29.18 42.17* 253.89*
attrition on all [0.1169] [0.0068] [0.0315] [0.3147] [0.1097] [0.0026] [0.0000]

coefficient estimates
but not on constant

Note: * indicates significance at the 5 percent level, and ** indicates significance at the 10 percent level. P-values of tests are in brackets.
& Values of t-tests (for regressions) and z-tests (for probits) are in parentheses beneath point estimates.



Table 7b% Bolivia. Multivariate ordinary least squaresregressionsfor testing
impact of attrition between Bolivia 1 and Bolivia 2 on coefficient
estimates of family background variablesin child test scores®

Gross motor Fine motor Language-

Right-side variables ability ability auditory Personal-social
Predetermined Family Background Variables
Mother's age 0.204* 0.189* 0.203* 0.199*
(4.84) (4.80) (4.96) (4.57)
Father's age -0.00767 0.00268 0.0118 0.00547
(-0.23) (0.08) (0.36) (0.16)
Mother’s schooling -0.257** -0.127 -0.0290 -0.167
(-1.75) (-0.93) (-0.20) (-1.10)
Father’ s schooling 0.236** 0.219 0.159 0.209
(1.612) (1.60) (1.12) (1.38)
Quechua mainly 2.85 2.88 3.32 4.28
(0.53) (0.57) (0.63) (0.77)
Amaryamainly -4.01 -3.05 -3.091 -2.91
(-1.47) (-1.19) (-1.17) (-1.03)
Ownership of house -0.167 0.137 -0.123 —
(-0.41) (0.36) (-0.31)
Number of roomsin the house -0.0260 0.0373 -0.0751 0.0433
(-0.12) (0.19) (-0.36) (0.20)
Number of siblings -0.0370 -0.139 -0.00220 -0.103
(-0.30) (-1.22) (-0.02) (-0.81)
Ownership of durables 0.335* 0.278* 0.395* 0.403*
(3.30) (2.92) (4.00) (3.89)
El Alto 1.70* 1.49* 1.87* 1.84*
(3.26) (3.07) (3.72) (3.43)
Cochabamba 0.569 -0.254 0.156 0.675
(1.03) (-0.49) (0.29) (1.18)
Oruro 537 -0.337 0.761 0.401
(0.72) (-0.49) (1.06) (0.52)
Potosi -1.08 -1.23** -0.720 -1.07
(-1.51) (-1.85) (-1.04) (-1.45)
Tarija 4.01* 2.64* 3.31* 3.68*
(5.43) (3.83) (4.63) (4.83)
Santa Cruz 2.05* 1.09* 1.63* —
(3.79) (2.16) (3.10)
Job of father is temporary -1.79%* -1.77x* -1.69**
(-2.05) (-1.95) (-1.75)
Job of father is permanent -2.35% -2.03* -2.09* -2.02*
(-2.64) (-2.44) (-2.42) (-2.20)

(continued)
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Table 7b (continued)

s . Gross motor Fine motor Language- e
Right-side variables ability ability auditory Personal-social
Predetermined Family Background Variables

Job of mother is temporary 2.20* 1.92* 2.17*
(3.69) (3.45) (3.53)
Job of mother is permanent 0.948* 0.900* 0.844* 1.06*
(2.43) (2.45) (2.22) (2.63)
Household income .000068 .0000878 -0.0000282 -0.0000404
(0.26) (0.36) (-0.12) (-0.15)
Constant 13.4* 1247 * 10.28* 11.4*
(9.28) (9.25) (7.35) (7.62)
F-test for overal relation 5.38* 5.21* 5.80* 5.39*
[probability > F-test] [0.0000] [0.0000] [0.0000] [0.0000]
F-Tests for Attrition [probability > F]
1. joint effect of attrition on all 131 1.45*%* 134 1.38
estimates, including constant [0.1461] [0.0772] [0.1277] [0.1055]
2. joint effect of attrition on all 1.37 1.51** 1.40 1.44**
coefficients but not on [0.1160] [0.0594] [0.1013] [0.0824]

constant

Note: * indicates significance at the 5 percent level. ** indicates significance at the 10 percent level. P-values of tests
are in brackets.
@ Values of t-tests are in parentheses beneath point estimates.
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Table 8. Kenya. Multivariate probits/regressions for testing impact of attrition for men and women between Kenya 1 and
Kenya 2 on key fertility-related outcome variables®

Men Women
Probits OLS Regressions Probits OLS Regressions
Family Family
Currently Number planning  Currently Number planning
using Everused Want no of socid using Everused Want no of socia
contra- contra- more surviving  network contra- contra- more surviving network
Right-side variables ceptives ceptives children children size ceptives ceptives children children size
Control variables
Age (years) 0.004 0.009 0.013* 0.200* 0.015 0.014* 0.023* 0.079* 0.161* 0.025*
(0.74) (1.62) (8.58) (20.26) (0.86) (2.03) (3.68) (11.80) (20.82) (2.97)
Education (relative to no schooling)
Primary schooling 0.075 -0.048 0.133 0.955* 1.202* 0.122 0.094 -0.004 -0.440* 0.957*
(0.36) (0.26) (0.69) (2.85) (2.08) (0.72) (0.66) (0.03) (2.66) (3.412)
Secondary schooling 0.310 0.122 0.197 0.736** 2.247* 0.125 0.279 -0.107 -0.447 1.786*
(1.22) (0.55) (0.82) 2.77) (3.12) (0.47) (1.23) (0.46) (1.60) (3.83)
Language
Luo only 0.372** 0.368* 0.142 -0.180 0.815** -0.268**  -0.236* -0.228**  -0.142 -0.395**
(1.87) (2.37) (0.89) (0.66) (1.74) (1.86) (1.95) (1.88) (1.00) (1.68)
English -0.037 -0.048 0.074 0.325 0.243 0.264 0.265 -0.002 -0.334 0.125
(0.24) (0.33) (0.46) (1.20) (0.52) (1.42) (1.59) (0.02) (1.59) (0.36)
Lived in Nairobi or Mombasa 0.130 0.221* 0.324* 0.086 0.258 0.311* 0.356* 0.240* 0.144 -0.066
(1.12) (2.02) (2.74) (0.42) (0.72) (2.33) (3.05) (2.02) (0.97) (0.26)
Women sell in market - - - - -- 0.254* 0.147 -0.119 0.032 0.180
(2.02) (1.34) (2.07) (0.24) (0.83)
Household characteristics
Polygamous household 0.091 -0.025 -0.296* 2.386* 0.017 -0.161 -0.104 0.187** -0.201 -0.089
(0.65) (0.19) (2.10) (9.69) (0.04) (1.28) (0.97) (1.79) (1.57) (0.42)
Earns a monthly salary 0.058 0.302* 0.251 0.312 0.953* - - -
(0.38) (2.16) (1.63) (1.13) (2.00)

(continued)



Table 8. (Continued)

a7

[probability > F]

Men Women
Probits OLS Regressions Probits OLS Regressions
Family Family
Currently Number planning  Currently Ever Number planning
using Everused Want no of socia using used Want no of socia
contra- contra- more surviving  network contra- contra- more surviving network
Right-side variables ceptives ceptives children children size ceptives ceptives children children size
Husband interviewed - - - - -- 0.211 -0.108 -0.113 -0.147 0.101
(1.51) (0.94) (0.99) (1.05) (0.44)
Household has radio - - - - - 0019 0005 0046 0106 0270
(0.16) (0.05) (0.44) (0.85) (1.31)
Household has metd roof - - - - - 0.003 0253 0173 0810+ 0142
(0.019) (2.00) (1.39) (5.15) (0.53)
Sublocation of residence (relative to Ugina)
Gwassi -0.639* -0.571* -0.630* -0.032 -0.323 -0.441* -0.645* 0.169 0.357% -0.668*
(3.42) (3.50) (3.42) (0.11) (0.66) (2.37) (4.10) (1.13) (2.03) (2.29)
Kawadhgone 0.145 0.015 0.153 0.165 -0.182 -0.170 -0.260**  0.130 0.240 0.496%*
(0.88) (0.09) (0.93) (0.57) (0.36) (0.99) (1.79) (0.85) (1.34) (1.68)
Oyugis 0.256 0.239%* 0.328* 0.229 -0.392 0.013 -0.179 0.437* 0.218 1.537*
(1.62) (1.67) (2.10) (0.82) (0.81) (0.08) (1.26) (2.93) (1.23) (5.22)
Constant -1.53* -1.43* -3.34* -4.96* 0.970 -1.85* -1.34* -3.03* -0.90* 1.87*
(4.38) (4.67) (9.31) (8.94) (1.02) (5.50) (4.71) (10.01) (2.57) (3.23)
Chi-squared test for overall relation 48.87* 58.21* 134.25* 44.22* 86.05* 234.12*
[probability > Chi-squared] [0.0000] [0.0000] [0.0000] [0.0001] [0.0000] [0.0000]
R-squared 0.560 0.057 0.469 0.082
F-test 82.81* 3.98* 50.36* 5.48*
[0.0000] [0.0005] [0.0000] [0.0000]

(continued)
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Table 8. (Continued)

Men Women
Probits OLS Regressions Probits OLS Regressions
Family Family
Currently Number planning  Currently Ever Number planning
using Everused Want no of socia using used Want no of socia
contra- contra- more surviving  network contra- contra- more surviving network
Right-side variables ceptives ceptives children children size ceptives ceptives children children size
Tests for Attrition
Effect of attrition on constant 0.027 0.046 0.150 -0.065 0.166 0.126** -0.162 -0.189 -0.549* 0.057
(0.22) (0.38) (1.13) (0.29) (0.42) (2.90) (1.32) (1.50) 3.77) (0.24)
Chi-squared test for joint effect of 12.11 11.27 16.79 111 0.71 10.85 12.60 10.68 2.08* 0.82

attrition on constant and al coefficient  [0.437] [0.506] [0.158] [0.352] [0.725] [0.763] [0.633] [0.775] [0.009] [0.657]
estimates [probability > Chi-squared]
(F tests for regressions)

Chi-squared test for joint effect of 11.90 11.04 15.27 120 0.67 10.74 11.58 9.20 1.05 0.87
attrition on al coefficient estimates [0.371] [0.440] [0.171] [0.284] [0.781] [0.706] [0.640] [0.818] [0.397] [0.588]
but not on constant [probability > Chi-
squared] (F-tests for regressions)

Notes: * indicates significance at the 5 percent level, and ** at the ten percent level.
& Absol ute values of t-tests (for regressions) and z-tests (for probits) are in parentheses beneath point estimates:
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Table 9% South Africa. Multivariate regressions/probits for testing impact of attrition between South
Africa 1 and South Africa 2 on child nutritional status and health®

Height-for- Weight-for- Weight-for-  Moderate Severe Moderate Severe Sick in past

age age height stunting stunting wasting wasting two weeks
Control variables
Respondent male 0.019 0.243 -0.028 0.116 0.132 0.160 0.114 0.032
(1.08) (1.05) (0.14) (1.21) (1.28) (1.50) (1.00) (0.21)
Respondent African 0.007 0.451 1.001* 0.044 0.069 -0.888* 0.288 -0.125
(0.17) (0.80) (2.47) (0.15) (0.18) (2.75) (0.89) (0.33)
Household size 0.002 -0.013 -0.083* 0.007 -0.020 0.020 0.013 -0.042
(0.55) (0.24) (2.24) (0.40) (0.80) (0.98) (0.56) (1.48)
Log total monthly 0.000 0.092 0.228 -0.159 -0.215 -0.200 0.044 -0.023
expenditures (0.01) (0.34) (0.95) (1.31) (1.40) (1.28) (0.30) (0.13)
Household head age 0.000 0.005 0.005 -0.003 0.005 0.002 0.002 -0.012
(0.09) (0.40) (0.46) (0.79) (1.01) (0.34) (0.43) (1.68)
Household head schooling -0.002 -0.050 -0.032 -0.017 0.014 0.011 0.002 0.016
(0.68) (1.03) (0.76) (0.84) (0.55) (0.53) (0.08) (0.54)
Household head male -0.015 -0.317 -0.202 -0.029 0.004 0.154 0.221 -0.062
(0.87) (1.42) (0.82) (0.26) (0.03) (1.28) (1.76) (0.40)
Own house 0.024 -0.130 -0.813* 0.090 0.431 0.560* 0.554* 0.025
(0.78) (0.33) (2.93) (0.55) (1.88) (3.13) (2.60) (0.09)
Number of rooms 0.001 0.054 0.083 -0.012 0.018 -0.044 -0.057* -0.056
(0.30) (1.25) (1.62) (0.61) (0.75) (1.69) (2.40) (1.49)
Number of durables -0.001 0.020 0.093 -0.040 -0.050 -0.063 -0.048 -0.011
(0.26) (0.27) (1.29) (1.04) (1.06) (1.61) (1.04) (0.21)
Urban 0.008 -0.126 -0.536 -0.185 -0.115 0.161 0.317 0.347
(0.38) (0.47) (1.37) (1.02) (0.50) (0.88) (1.56) (1.42)
Former Natal 0.027 0.424 0.277 -0.250 -0.296 -0.420 -0.184 -0.306
(0.72) (0.86) (0.97) (1.42) (0.93) (1.42) (0.69) (1.19)
Constant 0.327* 4.160* 13.150* 1517 0.404 1.406 -2.082* 0.116
(2.30) (2.18) (8.47) (1.68) (0.35) (1.32) (1.92) (0.09)
F-test overal (Cols 1-3) 1.80* 2.00* 1.43 11327+ 86.29% 51.43* 49.34* 6842.91*
Chi-sguare test overall
(ngl umns 4.7) [p-value] [0.03] [0.01] [0.12] [0.00] [0.00] [0.00] [0.00] [0.00]
Tests for Attrition
Effect of attrition on constant 0.462 5.504 1.818 -5.314* -3.746 -2.970 0.103
(1.61) (1.61) (0.32) (2.38) (1.38) (1.40) (0.04) n/a
[011] [0.11] [0.75] [0.02] [0.17] [0.16] [0.97]
ot effetof atiionon 15 132 0.88 30.26* 16.81 10.31 5.82 o
p-valUe [p-value] [0.13] [0.22] [0.58] [0.00] [0.21] [0.67] [0.95]
Joint effect of attrition on all 1.64 1.43 0.01 30.20* 16.56 6.49 5.82 4187.32*
\elj'g]ates but constant [p- 1] [0.18] [0.54] [0.00] [0.17] [0.89] [0.92] [0.00]

Notes: * indicates significance at the 5 percent level, and ** at the 10 percent level. P-values of tests are in brackets.
Columns 1-3 are ordinary least squares and columns 4—7 are probit estimation. All are estimated allowing for clustering at community level and
with robust standard errors to account for multiple observations on the same households within communities.
@ Absolute values of t-tests (for regressions) and z-tests (for probits) are in parentheses below point estimates.



50

REFERENCES

Alderman, H., and J. R. Behrman. 1999. Attrition in the Bolivian early childhood
development project and some tests of the implications of attrition. University of
Pennsylvania, Philadelphia, Penn., U.S.A. Photocopy.

Ashenfelter, O., A. Deaton, and G. Solon. 1986. Collecting panel data in developing
countries: Does it make sense? LSM S Working Paper 23. Washington, DC:
World Bank.

Becketti, S., W. Gould, L. Lillard, and F. Welch. 1988. The pand study of income
dynamics after fourteen years. An evaluation. Journal of Labor Economics 6:
472-492.

Behrman, J. R., H.-P. Kohler, and S. C. Watkins. 1999. Attrition in longitudinal
socioeconomic data from Sub-Saharan Africa: The Kenyan ideational change and
diffusion data. University of Pennsylvania, Philadelphia, Penn., U.SA.
Photocopy.

Deaton, A. 1997. The analysis of household surveys. London: Johns Hopkins University
Press.

Faaris, E. M., and H. E. Peters. 1998. Survey attrition and schooling choices. Journal of
Human Resources 33 (2): 531-554.

Fitzgerald, J., P. Gottschalk, and R. Moffitt. 1998. An analysis of sample attrition in

panel data. Journal of Human Resources 33 (2): 251-299.



51

Foster, A., and M. R. Rosenzweig. 1995. Learning by doing and learning from others.
Human capital and technical change in agriculture. Journal of Political Economy
103 (6): 1176-1209.

Grosh, M. E., and J. Mufioz. 1996. A manual for planning and implementing the Living
Sandards Measurement Sudy Survey. Living Standards Measurement Study
Working Paper No. 126. Washington, DC: World Bank.

Lillard, L. A., and C. W. A. Panis. 1998. Panel attrition from the panel study of income
dynamics. Journal of Human Resources 33 (2): 437-57.

Maluccio, J. A. 2000. Attrition in the KwaZulu-Natal income dynamics study, 1993—
1998. Food Consumption and Nutrition Division Discussion Paper No. 95.
Washington, DC: International Food Policy Research Institute.

May, J., M. R. Carter, L. Haddad, and J. A. Maluccio. 2000. KwaZulu-Natal income
dynamics study 1993-1998: A longitudinal household database for South African
policy analysis. Development Southern Africa (forthcoming).

PSLSD (Project for Statistics on Living Standards and Development). South Africansrich
and poor: Baseline household statistics. 1994. South Africa: South African
Labour and Devel opment Research Unit, University of Cape Town.

Renne, E. P. 1997. Considering questionnaire responses. An anaysis of survey
interactions. Paper presented at the annual meeting of the African Studies

Association, 13-16 November, Columbus, Ohio. U.S.A.



52

Smith, J. P., and D. Thomas. 1997. Migration in retrospect: Remembrances of things
past. RAND Labor and Population Program Working Paper Series 97-06. Santa
Monica, Cdlif., U.S.A.: RAND.

Thomas, D., E. Frankenberg, and J. P. Smith. 1999. Lost but not forgotten: Attrition in
the Indonesian family life survey. RAND Labor and Population Program Working
Paper Series 99-01. Santa Monica, Calif., U.S.A.: RAND.

Todd, P., J. R. Behrman, and Y. Cheng. 2000. Evaluating preschool programs when
length of exposure to the program varies. A nonparametric approach. University
of Pennsylvania, Philadelphia, Penn., U.S.A. Photocopy.

van den Berg, G. J. and M. Lindeboom. 1998. Attrition in panel survey data and the
estimation of multi-state labor market models. Journal of Human Resources
33 (2): 458-478.

Zabdl, J. E. 1998. An analysis of attrition in the panel study of income dynamics and the
survey of income and program participation with an application to amodel of
labor market behavior. Journal of Human Resources 33 (2): 479-506.

Ziliak, J. P., and T. J. Kniesner. 1998. The importance of sample attrition in life cycle

labor supply estimation. Journal of Human Resources 33 (2): 507-530.



FCND DISCUSSION PAPERS

01

02

03

05

06

07

08

09

10

11

12

13

14

15

16

Agricultural Technology and Food Palicy to Combat Iron Deficiency in Developing Countries,
Howarth E. Bouis, August 1994

Determinants of Credit Rationing: A Study of Informal Lenders and Formal Credit Groupsin
Madagascar, Manfred Zeller, October 1994

The Extended Family and Intrahousehold Allocation: Inheritance and Investmentsin Childrenin
the Rural Philippines, Agnes R. Quisumbing, March 1995

Mar ket Development and Food Demand in Rural China, Jikun Huang and Scott Rozelle, June
1995

Gender Differencesin Agricultural Productivity: A Survey of Empirical Evidence, Agnes R.
Quisumbing, July 1995

Gender Differentialsin Farm Productivity: Implications for Household Efficiency and
Agricultural Policy, Harold Alderman, John Hoddinott, Lawrence Haddad, and Christopher Udry,
August 1995

A Food Demand System Based on Demand for Characteristics: If There Is"Curvature” in the
Sutsky Matrix, What Do the Curves Look Like and Why?, Howarth E. Bouis, December 1995

Measuring Food Insecurity: The Frequency and Severity of "Coping Strategies,” Daniel G.
Maxwell, December 1995

Gender and Poverty: New Evidence from 10 Developing Countries, Agnes R. Quisumbing,
Lawrence Haddad, and Christine Pefia, December 1995

Women's Economic Advancement Through Agricultural Change: A Review of Donor Experience,
Christine Pefia, Patrick Webb, and Lawrence Haddad, February 1996

Rural Financial Policies for Food Security of the Poor: Methodologies for a Multicountry
Research Project, Manfred Zeller, Akhter Ahmed, Suresh Babu, Sumiter Broca, Aliou Diagne, and
Manohar Sharma, April 1996

Child Development: Vulnerability and Resilience, Patrice L. Engle, Sarah Castle, and Purnima
Menon, April 1996

Determinants of Repayment Performance in Credit Groups: The Role of Program Design, Intra-
Group Risk Pooling, and Social Cohesion in Madagascar, Manfred Zeller, May 1996

Demand for High-Value Secondary Cropsin Developing Countries: The Case of Potatoesin
Bangladesh and Pakistan, Howarth E. Bouis and Gregory Scott, May 1996

Repayment Performance in Group-Based Credit Programs in Bangladesh: An Empirical Analysis,
Manohar Sharma and Manfred Zeller, July 1996

How Can Safety Nets Do More with Less? General |ssues with Some Evidence from Southern
Africa, Lawrence Haddad and Manfred Zeller, July 1996




FCND DISCUSSION PAPERS

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Remittances, Income Distribution, and Rural Asset Accumulation, Richard H. Adams, Jr., August
1996

Care and Nutrition: Concepts and Measurement, Patrice L. Engle, Purnima Menon, and Lawrence
Haddad, August 1996

Food Security and Nutrition Implications of Intrahousehold Bias: A Review of Literature,
Lawrence Haddad, Christine Pefia, Chizuru Nishida, Agnes Quisumbing, and Alison Slack,
September 1996

Macroeconomic Crises and Poverty Monitoring: A Case Sudy for India, Gaurav Datt and Martin
Ravalion, November 1996

Livestock Income, Male/Female Animals, and Inequality in Rural Pakistan, Richard H. Adams, Jr.,
November 1996

Alternative Approaches to Locating the Food Insecure: Qualitative and Quantitative Evidence
from South India, Kimberly Chung, Lawrence Haddad, Jayashree Ramakrishna, and Frank Ridly,
January 1997

Better Rich, or Better There? Grandparent Wealth, Coresidence, and Intrahousehold Allocation,
Agnes R. Quisumbing, January 1997

Child Care Practices Associated with Positive and Negative Nutritional Outcomes for Childrenin
Bangladesh: A Descriptive Analysis, Shubh K. Kumar Range, Ruchira Naved, and Saroj Bhattarai,
February 1997

Water, Health, and Income: A Review, John Hoddinott, February 1997

Why Have Some Indian States Performed Better Than Others at Reducing Rural Poverty?, Gaurav
Datt and Martin Ravallion, March 1997

"Bargaining" and Gender Relations: Within and Beyond the Household, Bina Agarwal, March
1997

Developing a Research and Action Agenda for Examining Urbanization and Caregiving:
Examples from Southern and Eastern Africa, Patrice L. Engle, Purnima Menon, James L. Garrett,
and Alison Slack, April 1997

Gender, Property Rights, and Natural Resources, Ruth Meinzen-Dick, Lynn R. Brown, Hilary
Sims Feldstein, and Agnes R. Quisumbing, May 1997

Plant Breeding: A Long-Term Strategy for the Control of Zinc Deficiency in Vulnerable
Populations, Marie T. Ruel and Howarth E. Bouis, July 1997

Is There an Intrahousehold 'Flypaper Effect'? Evidence from a School Feeding Program, Hanan
Jacoby, August 1997

The Determinants of Demand for Micronutrients: An Analysis of Rural Households in Bangladesh,
Howarth E. Bouis and Mary Jane G. Novenario-Reese, August 1997




FCND DISCUSSION PAPERS

33

35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

Human Milk—An Invisible Food Resource, Anne Hatlgy and Arne Oshaug, August 1997

The Impact of Changesin Common Property Resource Management on Intrahousehold Allocation,
Philip Maggs and John Hoddinott, September 1997

Market Access by Smallholder Farmersin Malawi: Implications for Technology Adoption,
Agricultural Productivity, and Crop Income, Manfred Zeller, Aliou Diagne, and Charles Mataya,
September 1997

The GAPVU Cash Transfer Program in Mozambique: An assessment, Gaurav Datt, Ellen
Payongayong, James L. Garrett, and Marie Ruel, October 1997

Why Do Migrants Remit? An Analysis for the Dominican Serra, Bénédicte de laBriére, Alain de
Janvry, Sylvie Lambert, and Elisabeth Sadoulet, October 1997

Systematic Client Consultation in Development: The Case of Food Policy Research in Ghana,
India, Kenya, and Mali, Suresh Chandra Babu, Lynn R. Brown, and Bonnie McClafferty,
November 1997

Whose Education Matters in the Determination of Household Income: Evidence from a Developing
Country, Dean Jolliffe, November 1997

Can Qualitative and Quantitative Methods Serve Complementary Purposes for Policy Research?
Evidence from Accra, Dan Maxwell, January 1998

The Palitical Economy of Urban Food Security in Sub-Saharan Africa, Dan Maxwell, February
1998

Farm Productivity and Rural Poverty in India, Gaurav Datt and Martin Ravallion, March 1998

How Reliable Are Group Informant Ratings? A Test of Food Security Rating in Honduras, Gilles
Bergeron, Saul Sutkover Morris, and Juan Manuel Medina Banegas, April 1998

Can FAO's Measure of Chronic Undernourishment Be Srengthened?, Lisa C. Smith, with a
Response by Logan Naiken, May 1998

Does Urban Agriculture Help Prevent Malnutrition? Evidence from Kampala, Daniel Maxwell,
Carol Levin, and Joanne Csete, June 1998

Impact of Accessto Credit on Income and Food Security in Malawi, Aliou Diagne, July 1998
Poverty in India and Indian States: An Update, Gaurav Datt, July 1998

Human Capital, Productivity, and Labor Allocation in Rural Pakistan, Marcel Fafchamps and
Agnes R. Quisumbing, July 1998

A Profile of Poverty in Egypt: 1997, Gaurav Datt, Dean Jolliffe, and Manohar Sharma, August
1998.

Computational Tools for Poverty Measurement and Analysis, Gaurav Datt, October 1998




FCND DISCUSSION PAPERS

51

52

53

55

56

57

58

59

60

61

62

63

65

66

Urban Challenges to Food and Nutrition Security: A Review of Food Security, Health, and
Caregiving in the Cities, Marie T. Ruel, James L. Garrett, Saul S. Morris, Daniel Maxwell, Arne
Oshaug, Patrice Engle, Purnima Menon, Alison Slack, and Lawrence Haddad, October 1998

Testing Nash Bargaining Household Models With Time-Series Data, John Hoddinott and
Christopher Adam, November 1998

Agricultural Wages and Food Prices in Egypt: A Governorate-Level Analysisfor 1976-1993,
Gaurav Datt and Jennifer Olmsted, November 1998

Endogeneity of Schooling in the Wage Function: Evidence from the Rural Philippines, John
Maluccio, November 1998

Efficiency in Intrahousehold Resource Allocation, Marcel Fafchamps, December 1998

How Does the Human Rights Per spective Help to Shape the Food and Nutrition Policy Research
Agenda?, Lawrence Haddad and Arne Oshaug, February 1999

The Structure of Wages During the Economic Transition in Romania, Emmanuel Skoufias,
February 1999

Women's Land Rights in the Transition to Individualized Ownership: Implications for the
Management of Tree Resources in Western Ghana, Agnes Quisumbing, Ellen Payongayong, J. B.
Aidoo, and Keijiro Otsuka, February 1999

Placement and Outreach of Group-Based Credit Organizations: The Cases of ASA, BRAC, and
PROSHIKA in Bangladesh, Manohar Sharma and Manfred Zeller, March 1999

Explaining Child Malnutrition in Developing Countries: A Cross-Country Analysis, Lisa C. Smith
and Lawrence Haddad, April 1999

Does Geographic Targeting of Nutrition Interventions Make Sense in Cities? Evidence from
Abidjan and Accra, Saul S. Morris, Carol Levin, Margaret Armar-Klemesu, Daniel Maxwell, and
Marie T. Ruel, April 1999

Good Care Practices Can Mitigate the Negative Effects of Poverty and Low Maternal Schooling
on Children’'s Nutritional Status: Evidence from Accra, Marie T. Ruel, Carol E. Levin, Margaret
Armar-Klemesu, Daniel Maxwell, and Saul S. Morris, April 1999

Are Urban Poverty and Undernutrition Growing? Some Newly Assembled Evidence, Lawrence
Haddad, Marie T. Ruel, and James L. Garrett, April 1999

Some Urban Facts of Life: Implications for Research and Policy, Marie T. Ruel, Lawrence
Haddad, and James L. Garrett, April 1999

Are Determinants of Rural and Urban Food Security and Nutritional Satus Different? Some
Insights from Mozambique, James L. Garrett and Marie T. Ruel, April 1999

Working Women in an Urban Setting: Traders, Vendors, and Food Security in Accra, Carol E.
Levin, Danidl G. Maxwell, Margaret Armar-Klemesu, Marie T. Ruel, Saul S. Morris, and Clement
Ahiadeke, April 1999




FCND DISCUSSION PAPERS

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

Determinants of Household Access to and Participation in Formal and Informal Credit Marketsin
Malawi, Aliou Diagne, April 1999

Early Childhood Nutrition and Academic Achievement: A Longitudinal Analysis, Paul Glewwe,
Hanan Jacoby, and Elizabeth King, May 1999

Supply Response of West African Agricultural Households: Implications of Intrahousehold
Preference Heterogeneity, Lisa C. Smith and Jean-Paul Chavas, July 1999

Child Health Care Demand in a Developing Country: Unconditional Estimates from the
Philippines, Kelly Hallman, August 1999

Social Capital and Income Generation in South Africa, 1993-98, John Maluccio, Lawrence
Haddad, and Julian May, September 1999

Validity of Rapid Estimates of Household Wealth and Income for Health Surveysin Rural Africa,
Saul S. Morris, Calogero Carletto, John Hoddinott, and Luc J. M. Christiaensen, October 1999

Social Roles, Human Capital, and the Intrahousehold Division of Labor: Evidence from Pakistan,
Marcel Fafchamps and Agnes R. Quisumbing, October 1999

Can Cash Transfer Programs Work in Resource-Poor Countries? The Experience in Mozambique,
Jan W. Low, James L. Garrett, and Vitdria Ginja, October 1999

Determinants of Poverty in Egypt, 1997, Gaurav Datt and Dean Jolliffe, October 1999

Raising Primary School Enrolment in Developing Countries: The Relative Importance of Supply
and Demand, Sudhanshu Handa, November 1999

The Palitical Economy of Food Subsidy Reform in Egypt, Tammi Gutner, November 1999.

Determinants of Poverty in Mozambique: 1996-97, Gaurav Datt, Kenneth Simler, Sanjukta
Mukherjee, and Gabriel Dava, January 2000

Adult Health in the Time of Drought, John Hoddinott and Bill Kinsey, January 2000

Nontraditional Crops and Land Accumulation Among Guatemalan Smallholders: Is the Impact
Sustainable? Calogero Carletto, February 2000

The Constraints to Good Child Care Practices in Accra: Implications for Programs, Margaret
Armar-Klemesu, Marie T. Ruel, Daniel G. Maxwell, Carol E. Levin, and Saul S. Morris, February
2000
Pathways of Rural Development in Madagascar: An Empirical Investigation of the Critical
Triangle of Environmental Sustainability, Economic Growth, and Poverty Alleviation, Manfred
Zéeller, Cécile Lapenu, Bart Minten, Eliane Ralison, Désiré Randrianaivo, and Claude
Randrianarisoa, March 2000

Quality or Quantity? The Supply-Sde Determinants of Primary Schooling in Rural Mozambique,
Sudhanshu Handa and Kenneth R. Simler, March 2000




FCND DISCUSSION PAPERS

85

86

87

88

89

90

91

92

93

94

95

Intrahousehold Allocation and Gender Relations: New Empirical Evidence from Four Developing
Countries, Agnes R. Quisumbing and John A. Maluccio, April 2000

Intrahousehold Impact of Transfer of Modern Agricultural Technology: A Gender Perspective, Ruchira
Tabassum Naved, April 2000

Women' s Assets and I ntrahousehold Allocation in Rural Bangladesh: Testing Measures of Bargaining
Power, Agnes R. Quisumbing and Bénédicte de la Briere, April 2000

Changesin Intrahousehold Labor Allocation to Environmental Goods Collection: A Case Sudy from
Rural Nepal, PriscillaA. Cooke, May 2000

The Determinants of Employment Satus in Egypt, Ragui Assaad, Fatma El-Hamidi, and Akhter U.
Ahmed, June 2000

The Role of the Sate in Promoting Microfinance I nstitutions, Cécile Lapenu, June 2000

Empirical Measurements of Household’ s Access to Credit and Credit Constraints in Devel oping
Countries. Methodological Issues and Evidence, Aliou Diagne, Manfred Zeller, and Manohar Sharma,
July 2000

Comparing Village Characteristics Derived From Rapid Appraisals and Household Surveys: A Tale
from Northern Mali, Luc Christiaensen, John Hoddinott, and Gilles Bergeron, July 2000

Assessing the Potential for Food-Based Strategies to Reduce Vitamin A and Iron Deficiencies. A
Review of Recent Evidence, Marie T. Ruel and Carol E. Levin, July 2000

Mother-Father Resources, Marriage Payments, and Girl-Boy Health in Rural Bangladesh, Kelly
Hallman, September 2000

Targeting Urban Malnutrition: A Multicity Analysis of the Spatial Distribution of Childhood
Nutritional Status, Saul Sutkover Morris, September 2000

Attrition in the Kwazulu Natal Income Dynamics Study 1993-1998, John Maluccio, October 2000




