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Abstract

This paper analyses the impact of the labor market experience of household mem-
bers (siblings) on young adults’ beliefs about the wages they can expect and their
investment in human capital. In a context of uncertainty about returns to schooling,
learning may be determined by the experience of close but limited reference groups
and many young adults may under- or over-invest (ex-post) in education. Unique fea-
tures of the Cape Area Panel Study data (subjective beliefs and wage expectations
of youths, education and labor outcomes for all household members and the panel
structure) are used to empirically test predictions of a dynamic learning model of edu-
cation and labor market entry decisions given subjective beliefs about wages and ability.
Heterogeneous beliefs are associated with differences in ambitions and dropping out be-
havior. The estimates suggest that youths with limited information put a large weight
on the experience of their siblings when forming expectations of the typical wages in
the labor market. This social learning process influences their reservation wages and,
consequently, their education and labor market entry decisions. These findings imply
that targeting the provision of information and employment programs in high unem-
ployment/low information areas can, through local social learning mechanisms, raise
incentives to accumulate human capital, thereby reducing inequalities in educational
attainment and the skills shortage problem.
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1 Introduction

With imperfect information, individuals may form expectations of the returns to invest-
ment in human capital or job search based on the experience of other members of their
household or neighbourhood. These expectations may in turn influence their choices. While
approximating one’s own expected returns to effort by those observed among other house-
hold members may be rational and efficient if family endowments indeed determine indi-
vidual outcomes, it could induce departures from optimal actions if individual endowments
and choices are as important. This social learning of the returns to effort (from a limited
sample of relatives and friends) could be an additional reason (beside permanent family
characteristics such as wealth, parents’ education, school quality or segmented job markets)
why “discouragement” is perpetuated within certain families and neighbourhoods, as well
as unemployment and low educational attainment.

Understanding how individuals get their information and form their expectations about
employment and wages, returns to education and to job search effort can shed light on the
concentration of unemployment, the formation of “discouraged workers” and the mechanisms
of the intergenerational reproduction of inequalities and poverty. These issues are partic-
ularly salient in South Africa where unemployment is very high (at 22.7%! in September
2007), as well as the number of “discouraged workers” (i.e. persons who report wanting to
work but are not included in the official definition of unemployment because they did not
take active steps to look for a job in the past four weeks), who account for 11.3% of the
working-age population. They are also relevant for many developing countries, notably in
Africa where there have been several changes in actual and perceived returns to education,
in particular as civil service recruitments and public sector wages collapsed in the 1990s.
In high unemployment contexts, expectations of low returns to education or simply high
uncertainty can have deleterious effects by discouraging human capital accumulation among
youth. It is striking that in the sample considered in this paper, over 40% of Black youth
were unsure whether obtaining the high school leaving exam generally made it more likely
to get a better job (as opposed to only 11% of young Coloureds and 9% of young Whites
(figure 1a)). With uncertainty, negative “herd externalities” (Banerjee, 1992) in learning
can discourage youth in high unemployment families or neighbourhoods from investing in

education, leading to a vicious circle or poverty trap, for reasons other than low income,

!The official unemployment rate has been declining since September 2002, when it reached 30.4%.



even when the government provides the poor with social grants, as in South Africa. Con-
versely, a possible policy implication of these externalities is that employment programs for
youth in high unemployment areas can have multiplier effects on education and job search
effort and help address the skills shortage problem. More generally, the provision of informa-
tion about the labour market and, where necessary, incentives for human capital investment
could be beneficial if many young adults under- or over-invest in education due to imperfect

information about the returns.

The objective of this paper is to determine the importance of the labor market experience
of other household members on young adults’ own beliefs about the wages they can expect
and their investment in human capital. This entails addressing two main questions. First,
how do young adults form their expectations of returns to investment in human capital
or, more precisely, can their expectations be mostly explained by their own characteristics
(including individual ability and family endowments) and the objective average labor market
conditions in their area of residence, or does the experience of members of their closest
“reference group” matter significantly? Second, can variations in expected wages explain
the amount of investment in human capital?

These questions can be examined empirically by using a rich panel dataset from urban
South Africa (CAPS), which has the advantage of combining education, job search and
employment data with subjective variables about the beliefs and expectations of young
adults, across time. Siblings are a particularly useful reference group to study local learning
effects because they are the closest and best defined social network surrounding adolescents.
In the CAPS data, up to three young adults were intensively interviewed in every household
and, in addition, education, job market status and wages were collected for all household
members. Neighborhood and school identifiers also allow studying learning within other

potential information networks, though these are not as precisely defined as the household.

An important identification concern when relating the decisions of a cohort to the out-
comes of a preceding or adjacent cohort is that both may be caused by an unobserved factor.
Specifically, a correlation between the educational attainment of younger siblings and the
labor market outcomes of older siblings could indicate that students learn about their own
abilities and prospects; but, alternatively, it could be that learning does not play a signifi-

cant role, and siblings simply share characteristics which are unobserved by the researcher



(and were known from the beginning by the family). This paper uses a rare feature of the
CAPS dataset, namely the availability of individual stated beliefs (young adults’ expecta-
tions about typical wages for someone with their education level; their reservation wages; the
education level they expect to attain; etc.), to identify social learning from the experience of
siblings. The extent of learning is therefore measured by changes in stated subjective beliefs
(about wages for a given education level) in response to new information from older siblings
(“signals”).

Exploiting the panel structure of the data is, in itself, insufficient to address the identi-
fication problem, as both the decisions of younger siblings (e.g.: deciding to drop out) and
the outcomes of older siblings (e.g.: an older sibling dropping out and finding a well-paid job
without completing high school) may be caused by unobserved time-varying household level
shocks (e.g.: the family getting a new “connection” which facilitates finding an unskilled
job). However, using stated beliefs about the typical wage for a level of education can di-
rectly shed light on learning from the experience of others. As for the omitted variable bias
problem when relating the outcomes of different cohorts, it can be alleviated by using the
wealth of information on observable household level-shocks (including new employment and
wages, grants and other events such as health shocks).

The findings support the hypothesis that social learning and the uncertainty caused by
insufficient labor market information play a central role in the education decisions of certain
groups. Education and labor market entry decisions are modelled given beliefs about ability
and wages. The predictions of the model are then tested empirically. Heterogeneous beliefs
are found to be associated with differences in ambitions and dropping out behavior. The
estimates imply that youths put a large weight on the experience of their siblings in the job
market when estimating the typical wages in the labor market for someone of their age and
education. This also influences their reservation wages and their education decisions, though

the role of beliefs seems lower than that of individual and family endowments.

A large literature provides empirical evidence on the effects of family background or neigh-
bourhood characteristics on youth choices and behaviour. But when analysing education or
labor market entry decisions, economists often assume that expectations are rational and
homogenous (Manski, 1993). This is partly justified by the scarcity of subjective data on
expectations and preferences. In their structural estimation of a sequential model of high

school attendance and work decisions, Eckstein and Wolpin (1999) tackle this missing data



problem by treating (unmeasured) preferences, abilities and expectations as part of a set of
time-invariant “initial traits” that define a fixed number of discrete types of youth? . Still
in the United States, heterogeneity of such “traits” has been underscored by Wilson (1987),
who has stressed the role of “collective socialization” within neighbourhoods to explain the
deteriorating condition of disadvantaged youth in inner cities characterized by growing so-
cial isolation. Segmented reference groups can indeed produce different subjective beliefs
and expectations. An example is provided by Piketty (1995) who explains how differences
in perceptions about social mobility can generate differences in political views and attitudes
towards redistribution by modelling rational agents who try to learn from their family’s dy-
nastic income mobility experience the relative importance of effort and predetermined factors
in the generation of income inequality.

A few recent papers have shown the relevance of such beliefs or expectations for edu-
cational choices in developing countries. Using a randomized experiment in the Dominican
Republic, Jensen (2008) finds that perceived returns to completing secondary school were
on average much lower than measured actual returns and that providing information signif-
icantly increased the number of students who remained enrolled after one year. Similarly,
Nguyen (2008) shows that increasing perceived returns to education (through a randomized
provision of statistics or presentation of a role model) produces significant improvements in
test scores and student attendance, especially when the role model has a similar background
to the student.

However, the relative importance of material endowments on the one hand and beliefs
and expectations on the other hand (shaped by learning, social norms, role models, etc)
remains uncertain, though it determines the effectiveness of policies aimed at addressing low
educational attainment and inequality. Using data on the subjective earnings expectations
of youth (measured at one single point in time but under different alternative scenarios:
with completed high school and with completed college), Kaufmann (2007) and Attanasio
and Kaufmann (2007) find that expected returns and perceived risk from education are
important determinants of college attendance but that, consistent with credit constraints,
this link is weaker for poorer students. Yet, in the absence of longitudinal data, these

papers do not provide information on the evolution of beliefs and expectations in response

2Their estimates (from the 1979 youth cohort of the US National Longitudinal Surveys of Labor Market)
imply that youths who drop out are different from those who graduate (in their ability, motivation, labor
prospects, etc) and therefore that mandatory attendance or legislation preventing them from working would
have little impact on their graduation rates if initial traits were left unaltered.



to variations in information and the implications for the decisions to complete school or enter

the labor market.

2 Data

2.1 Survey description

The empirical analysis uses the Cape Area Panel Study (CAPS)?, a longitudinal survey of
4,800 young adults in Cape Town, South Africa (Lam, Seekings, and Sparks, 2006). This
urban survey consists of four rounds over five years (2002-2006) and is a representative
sample of youth aged 14 to 22 in 2002. Only the first three rounds are used in this analysis.
It is particularly suited to identifying social learning effects in education, as it contains yearly
information on education (enrollment, attainment, exam results, time spent on homework,
reasons for dropping out, etc), employment and job search but also beliefs and expectations
(expected schooling attainment, expectations about chances of unemployment, of having a
good job, reservation wage, etc). Up to three young adults are intensively interviewed in every
household and the survey also provides information on household members beside young
adults (including their education, labour market status, wages and government grants).
Summary statistics are presented in table 1.

School and neighborhood identifiers allow considering other reference groups. The survey
also contains information on school quality and neighbourhood characteristics (including

mean unemployment, income, education).

Attrition between wave 1 and wave 3 was about 25%, mostly due to migration. It was larger
among Whites and Blacks than Coloureds. White graduates migrated to attend university
and/or go abroad. Many Black youth migrate between Cape Town and other areas within
its Eastern Cape hinterland. Such migratory patterns are likely to correlate with perceived
labor market returns and actual education and employment opportunities. This attrition
problem was attenuated by information collected from other household members or neighbors

about the current location and occupation of the young adult. After using this information,

3The Cape Area Panel Study Waves 1-2-3 were collected between 2002 and 2005 by the University of
Cape Town and the University of Michigan, with funding provided by the US National Institute for Child
Health and Human Development and the Andrew W. Mellon Foundation.



data on the occupational status of respondents was missing for 16% of young adults by wave

2 and 24% by wave 3 (after three years).

2.2 Measurement of subjective beliefs

In all periods, all young adults were asked about their monthly (as well as weekly and daily)

reservation wage:

o “What is the absolute lowest monthly take-home wage that you would accept for any

full-time work?”
In Waves 2 and 3, they were also asked questions about a “typical wage”:

o “ What do you think is a reasonable take-home monthly wage for a full-time job for a

person of your age, with your education, and skills?”

Subjective expectations about the probability of unemployment over the next few years were
only elicited in the first wave. However, a more qualitative question was asked in all periods,

about the probability of getting a well-paid job:

o “What do you think are the chances that you will ever get a job that pays well?”.

3 Background on education and the labor market in

South Africa

3.1 Educational system and returns

Education in South Africa is compulsory from age 7 (grade 1) to age 15 or the completion
of grade 9 (cf. South African Schools Act, 1996). Primary school ranges from grade 0 to
7. High school spans grade 8 to 12 and is completed by the matriculation (also known as
“matric” or senior certificate) exam, which provides a national qualification, required for
university attendance. In this paper, I define as “dropouts” youths who leave high school
without passing the matric exam. This focus on the matric exam is based on the sharp
discontinuity identified at this level by the litterature on returns to education in South Africa.
They are generally found to be very low for much of primary and secondary education but

very high with completed secondary education and tertiary education (Keswell and Poswell,
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2004). The returns to tertiary education were found to be even higher for youths from
historically disadvantaged backgrounds (Mwabu and Schultz, 1996) due to a skills shortage
combined with affirmative action policies (access to government jobs and Black Economic

Empowerment).

3.2 Dropping out of high school in Cape Town

Examining the CAPS data, a lower educational attainment and a high drop out rate for
Black youths point to the persistence of past inequalities (see table 2). There could be
many reasons why some young adults do not complete high school, including differences in
preferences, low ability or poor quality of education, high monetary costs combined with
credit constraints, heterogeneity in returns to education, and “psychological” costs related
to low expectations, the absence of role models and uncertainty. This paper focuses on
the role of uncertainty. It is worth noting that monetary costs and credit constraints are
unlikely to be important in the decision of the young adults in this study: monetary costs of
attending primary and secondary school are very low, distance to school is not a concern in
Cape Town (the second largest metropolitan area in the country), and the opportunity cost
of attending school is low due to very high youth unemployment. This is also supported by
Edmonds (2006) who provides evidence of credit constraints in education in rural areas in
South Africa but not in urban areas.

In light of the institutional characteristics described above, one would expect most ra-
tional young adults to leave school either at age 15 (when compulsory education ends) or
at least with the matric exam (when they start earning positive returns to education). But
fewer than 10% of dropouts leave school at age 15 and many Black students delay this
decision until their early 20s (cf. figure 3b).

3.3 The role of uncertainty in human capital investment decisions

Uncertainty could explain why so many Black young adults remain in school for so long
without obtaining the matric exam and with low effort, if they are remaining in school until
they have sufficient information to make a decision. This could take the form of uncertainty
about their own ability and their chances of success, which Lam et al. (2007) describe as very
high due to a great degree of randomness in the grade advancement process in low quality

schools. In this paper, I also hypothesize large uncertainties about the returns to education:



adolescents, especially those from disadvantaged backgrounds, have insufficient information
about the labor market. Evidence of this is provided by the very high proportion (over
40%) of Black young adults in CAPS who answered “don’t know” or were not sure when
asked whether obtaining the matric exam allows getting a better job. By contrast, most
White and Coloured respondents either agreed or disagreed that there were positive returns
to completing high school, with less than 10% of uncertain answers (see figure 3a). This
high uncertainty about returns to education among historically disadvantaged youth can be
interpreted in light of two facts. First, South Africa has been undergoing profound structural
changes, both in the political and the economic arenas. With the end of apartheid in the
early 1990s, new opportunities have emerged for the majority nonwhite population, meaning
that youth face a different set of opportunities than their parents, increasing the need to
update beliefs about returns to education. Also, youth living in areas or families where few
have obtained education and unemployment is high are likely to have poor information about
wages and employment perspectives. A second reason for this high level of uncertainty may
be a large heterogeneity in individual returns to education due to wide differences in school
quality or mechanisms other than education attainment that determine returns (for example,

Magruder (2007) shows the importance of family networks in finding employment).

4 Theoretical model

4.1 Basic setup

In every period t, individuals consider the decision to enroll in school or not to enroll. It
is assumed that the decision to leave school is irreversible: once a student drops out or
graduates, he does not return to school. The stopping rule is therefore described by the

control variable d;, which can take values:

d - S if enroll in school for an additional year;
Ul woit stop attending school (and enter the labour market).

Since this paper focuses on the decision to drop out or graduate from high school, the
analysis is restricted to young adults initially aged 14-22 and enrolled in grades 7 to 12. Let
Y denote the number of years of completed education; Y € (7,12) .



Value functions The value of stopping school and working depends on the intertemporal
discount rate § and the natural logarithm of the wage w. To reflect the highly nonlinear
returns to education, the wage function is assumed to be a step function of completed
education Y, such that every young adult needs to form expectations about only two wage
levels L, depending on whether (s)he dropped out of school (w”) or graduated from high

school with the matriculation exam (w?).

L wP ifY <12
w =
wM Y > 12

Assuming an infinite horizon and that, for each individual, the wage remains constant

across time, the value of working with Y completed years of education is:

wD
wP + BV (Y) = =3 if Y <12
V() = (1)
M w"

The value of enrolling after having completed T years of education depends on an imme-
diate individual-specific utility noted ¢ (which includes the consumption benefit, financial
and opportunity costs, etc.) and on future choices. Indeed, enrolling to complete an addi-
tional year of education will still yield wage w? if the person drops out; it also carries the
option value of continuing education to ultimately complete 12 years of education and earn

wage wM.

( I wM ] [ wP ]
¢+ m.f.max V;il(Yle),Ewm + (1 —m).8.max Vtil(y)>Ew1_ﬁ ify =11
VA(Y) = _ ] ] ]
VSV 1), Ea ] 4+ (1 Ve 0, B iy s 11
c+mpmax |V, (Y +1), g + (1 = m).B.mazx |V, (Y), "I 5 if Yy >

(2)
where 7 is the probability of passing a grade. Because there are only two possible wages

for any individual, the option value is likely to be a large component of the value of enrollment

for those who have completed less than 11 years of education: enrollment is valuable to them



if it gives them the option to ultimately reach matric level while they are improving their

information on the benefits of education and labor market entry*.

Uncertainty, subjective beliefs and expectations Individuals are uncertain about: (i)
their school ability and (ii) their future wages. Regarding the uncertainty about their school
ability, it is just assumed that they have a constant belief p about 7, which is a function of
past repetition, initial literacy and numeracy skills and school quality (the effort level is not
endogenous).

The true (population) distribution of the log wage for education level L is assumed to be
normal with mean p” and variance oy, (L=M or D). This assumption reflects the approxi-
mately normal distribution of the actual log wages observed in the CAPS data (see figure
2b). The distribution of wages for individual i in family f depends on the average wage, his
family background and and individual characteristics. Let w]]%i be the wage distribution for

individual i with education level L in family f:
wﬁ- ~ NP + aypi, 0%) and wi ~ N (M + agi,0%)

where ap; =65 + ¢

ay; is an individual specific parameter that reflects the effect of family endowments and
individual market ability (including experience, skills, etc.) The young adults’ uncertainty
about the wage they can expect comes from their uncertainty about the mean wages p” and
.

Given individual characteristics (age, skills, etc), each individual needs to form a subjective
expectation of the average wage for the two education levels. These expectations depend on
their past and present information. Let ™~ denote these subjective expectations (conditional

on the information signals X; received by individual i up to period t-1):
Eit(ML|Xt—17 s Xo) = ﬂ{:t

At time t, the prior distribution of u* is N'(i, 07 ,). i}, is the individual’s subjective
expectation of the mean wage for education level L (“typical” wage for someone with their
age, education and skills) at time t. It is the prior mean of u* at time t, conditional on past

information.

4See Stange (2007) on the option value of college enrollment in the United States.
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The reservation wage w}, is the wage w such that the individual is indifferent between

remaining enrolled and leaving school, i.e. such that V5(Y) = VW (Y).

4.2 Learning: Information and signals

This part of the model is adapted from Jovanovic’s (1979) matching model and Sargent
(1987).

Individuals cannot observe their own wages unless they leave school and go on the labor
market. They do not know p” nor x* but they get noisy signals from their reference groups.
In particular, they observe the realized labour market outcomes (employment /unemployment
status and wages) of other persons who leave school. These outcomes result from their
(known) characteristics (such as age, education attainment, gender, ...) and “luck”.

They are therefore trying to make inferences about u” and pl based on signals X (wage
observations or employment status). In this paper, siblings are the main object of interest
but neighbors and former school peers are also considered.

Assuming that young adults take these signals as unbiased:

N(ut,~+2) for signals from siblings
XF ~ < N(u*,n2) for signals from neighbors
N (k%) for signals from school peers

Let X;; = Z;; be the mean signal over period t (the mean wage or mean employment status
of siblings, neighbors or peers who have just entered the labor market). While most young
adults would observe at most just one wage signal from a sibling in any given period, they
are likely to observe multiple signals from other reference groups such as neighbors or former
school peers. In those cases, the “signal” can be viewed as a sample mean of wages. Let n
be the size of the sample from which they are drawing these wage observations.

They use Bayes’s law to update their beliefs. Accordingly, they calculate a posterior prob-
ability distribution of p” conditional on the average signal Z;,; from their siblings and their

. . ~L . . . . . . . ~L . 2 .
prior belief ;. This posterior distribution is normal, with mean £, ; and variance o7, ;:

~L Ll OLt _ ’Y%/n ~L
i1 = Bippr (07]700) = ’ Lit i (3)
o ( ) G%,t +9%/n U%,t +91/n !
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and
o2 _ U/%,ﬂ/%/ n
Lyt+1 _U%,t +12/n
The updating equation is similar in the case of signals from neighbors (with n? replacing

72) and school peers (with ¥? replacing 7).

4.3 Model implications
4.3.1 Distribution of subjective expectations

From equation (3), in the simple case where young adults receive only one signal from their
siblings and because the random variable z — fi is also normal with mean zero and variance
(0%—1—7%), we know that i, ; (the subjective expectations of the mean wage, i.e. the “typical

wages” quoted by young adults in period t+1) is also normally distributed:

ol

~L L )t

firs ~ N0
Ot TL

4

Ort

o~ < 07, = fir1 and i have the same mean® but Var(fir1) < Var(fi).
It should be noted that the true wage distribution was assumed to remain constant but,
beside learning, changes in the variance of ji could also reflect a change in the true distribution

of wages (a widening or reduction in wage inequality)®.

4.3.2 Updating of subjective expectations

It can be seen from equation (3) that the bayesian estimator of the typical wage is a linear
combination of the prior and the signal mean. Equation (3) has several implications for the

extent of updating beliefs on the basis of signals:

(i) The higher the uncertainty about the prior (the greater the prior variance), the more

®The true wage distribution was assumed to be time invariant but there was wage inflation during the
period under consideration (2002-2005) Unit labor costs in the non agricultural sectors increased by a total of
33.9% between 2002 and 2005, i.e. an annual average of 7.6% (cf Quarterly bulletin, South African Reserve
Bank). However, because wages are all expressed in logs, a uniform change in all wages (due to inflation)
would not imply a change in the variance of fi.

6Wage inequality increased omly slightly over the period. The wage premium for workers with a high
school degree (matric) as their highest completed level of education over the wage for those with some
secondary school was 26.2% in 2001 and 30.8% in 2005 (Hlekiso and Mahlo, 2008).
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weight the individual puts on signals. This would imply that individuals who have
less information (for exemple, those who are still in school, or younger, or live in high
unemployment contexts) update their beliefs in response to signals to a greater extent

than those who have more labor market information.

(ii) Conversely, if the signal is a less reliable indicator of the true mean (i.e. if it has high
variance), the weight put on the prior is larger. One would therefore expect a single
signal from siblings to influence posterior beliefs about the mean wage more than a

signal from a neighbor or a former school mate.

(iii) As the number of signals increases, the weight on the prior decreases relative to the
weight on signals: the number of signals can compensate for the lower reliability of

individual signals.

From equation (3), we can derive the updating equation for the “typical wage” relating

posterior beliefs to prior beliefs and signals from siblings :

2
or N
2 (Zir — Nz‘L,t)

V) L —
Mz,t+1 luz,t O_%i + ’Y%/n
The extent of updating based on signals received from siblings can therefore be estimated

by running the regression equation:
logtypicalwage, 1 — logtypicalwage, = p(logsignal,+1 — logtypicalwage;) + €

The “signal” is measured as the wage of a sibling who found employment in period t+1;
p < lisinterpreted as the “updating coefficient”. It reflects learning (and not income effects)
because income effects should not have an impact on subjective expectations of the typical
wage (they can have an effect on the reservation wage w?). A “signal” can also reflect a
change in expected wages for all household members (such as a new family employment
connection, as in Magruder, 2007) but while this could change the reservation wage, it
shouldn’t affect the expectation of the typical wage, i.e. the “reasonable wage for someone

of similar age, education and skills”.
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4.3.3 Education decisions and the reservation wage

M _ P, Conse-

V% increases in the difference between the graduate and the dropout wage w
quently, the higher the difference in the subjective expectation of these wages i}l — jiZ, the
more likely it is the individual will complete high school. Also, when these differences are
high, the reservation wage w}, that makes the person indifferent between staying in school
and joining the labour force will be high.

The option value of enrollment that appears in equation (2) may explain why many young

adults faced with high uncertainty may delay the dropping out decision.

5 Empirical results

5.1 Distribution of subjective expectations

Table 3 presents the dispersion of young adults’ subjective beliefs about the mean wage
(var(@)). As predicted by the learning model, the variance of the typical wage diminishes
across time. It is also larger for respondents whose education level is below matric than for
those who already have matric.

The variance of young adults’ expectations of the mean wage is higher in high unemployment
neighborhoods and families, where one would expect that less information is available about
the labor market. This could also reflect higher heterogeneity of incomes in those areas .
Also consistent with learning (and with prolonged enrollment due to the option value created
by uncertainty about returns to education), young adults who are still enrolled in school have
more variable estimates of the typical wage than those who have entered the labor force and

are either working or unemployed.

5.2 Learning: updating of subjective expectations
5.2.1 Updating from wage signals

Table 4 presents the updating coefficient, which measures the degree of updating of re-
spondents’ beliefs about mean wages for their level of education in response to the signals
they receive. “Signals” are defined as new information, measured as the wage observed for
someone from their age group (14-30), with a similar education level (below matric or with

matric), who has left school and found a job. Wage signals are defined only when someone
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in a young adult’s information network (themselves, a sibling, a former school mate or a
neighbor) finds employment and earns a positive salary. In each of these regressions, the
dependent variable is the difference between the log typical wages between wave 3 and wave
2 (posterior - prior) and the independent variable is the difference between the signal (log
wage of the person who found a job) and the prior. If young adults were just replacing their
prior belief about the mean wage with the signal (the wage they have observed between
waves 2 and 3, either because they started working or a sibling did), then this updating
coefficient would be equal to 1. If they updated in a Bayesian way, taking into account that
every signal is a draw from the underlying distribution, equation (3) of the model combined
with the variances of actual wages ) would imply an updating coefficient of 0.56 for young
adults whose education level is below matric and 0.40 for those who have at least matric.

The results presented in table 4 provide tests of the model implications outlined in section
4.3.2:

As expected, young adults whose education level is below matric have larger updating
coefficients in response to signals than those who have at least matric. This is consistent
with the higher uncertainty they face: the variance of their priors about the mean wage is
larger and they are likely to have more information about the labor market (because they

are older, come from backgrounds with more information, etc.)

Also, the extent of updating beliefs about the mean wage on the basis of one’s own
experience (when one finds a job) is greater than with a sibling’s experience, though very
similar. Young adults therefore seem to consider signals from siblings to be almost as reliable
as those they would get from their own wage experience in the labor market. The degree
of updating in response to their own experience matches the updating coefficient implied by

the model and the variance of actual wages for this group.

The (total) updating coefficients for signals from school peers and neighbors are large,
though we expect young adults to put less weight on any single signal. Indeed, the overall
degree of updating on the basis of all these signals can be expected to be higher than the
updating coefficient that would apply to a single signal if the greater amount of information
(more signals) counterbalances the lower reliability of the information. While most young
adults received at most only one wage signal from their siblings or themselves, they observe

(potentially) many signals from former school mates and neighbors. In this case, the depen-
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dent variable is the difference between the average signal (mean wage of peers or neighbors
who found a job) and the prior. Contrary to signals from siblings and own experience, not
all signals from school peers or neighbors are observed in the data: for every young adult,
information is available on the wages of all those who live in the same household, but at the
school or neighborhood level, only a subset of young adults were sampled and interviewed.

In summary, the updating coefficient of young adults who were still in high school in
response to their sibling’s experience is only slightly below what would be implied by the
Bayesian updating model, given the variance of actual wages. The extent of updating from
the experience of a single former school peer or neighbors is much less than the updating
based on signals from a sibling or own experience. This could reflect the fact that wage
signals from peers and neighbors are measured with greater error (are less reliable) and
young adults know less about the unobservables of peers and neighbors. It could also be
due to the fact that the neighborhood (as defined by the census) or the school are not the

relevant unit of observation for adolescents.

5.2.2 Updating from binary signals

When a young adult leaves school but does not find employment, his siblings do not observe
a wage draw for a level of education. Binary signals (employment status of a sibling who
dropped out or graduated from school) are likely to be less informative about mean wages,
though they can carry information about employment probability and the likelihood of find-
ing a well-paid job. Table 5 presents the effect of such binary signals on several measures of
beliefs and expectations. The results suggest that young adults update their expectations
of the mean wage to a greater extent when their sibling finds employment, i.e. when they
receive a wage signal from a sibling (as opposed to when they do not receive a wage signal
because their sibling remained unemployed).

An effect on their reservation wage is only found if the sibling graduated with matric but
remained unemployed. This is consistent with a reduction in the expected opportunity cost
of enrollment or a high option value of enrollment due to the lack of information about the
wage that can be expected with matric.

Lastly, young adults whose siblings graduated with matric and found employment become

more optimistic about their own likelihood of getting a well-paid job.
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5.3 Beliefs, Ambitions and dropping out
5.3.1 Subjective beliefs and ambitions

Subjective beliefs are strongly correlated with initial ambitions. Young adolescents were
asked in every period about their educational goals (“As it stands now, how much education
do you think you will complete?”) and about a likelihood that they would get a well-paid
job 7. As reported in table 6, these beliefs, ability and race have a large and highly signif-
icant effect on maximum desired education. Ability is measured by the initial literacy and
numeracy test (administered at the beginning of the survey) and past school performance
(proportion of grades passed between age 9 and the beginning of the survey). Household
income is also highly significant in this regression but not parent’s educational attainment.
This strong association between beliefs about the likelihood of getting a well-paid job and the
desired educational attainment is robust to the inclusion of household fixed effects: within a
household, young adults who have more optimistic beliefs about the labor market and higher
ability also desire to gain more education.

Considering changes in the desired educational attainment, they are also positively associ-
ated with changes in subjective beliefs about the likelihood of getting a well paid job and
ability. Again, this association is robust to the inclusion of household fixed effects. Within
a household, an adolescent who increases by 25% the likelihood of getting a well-paid job
(for example, from “about 50/50” to “high”) increases his maximum desired education by
almost one year.

It is worth noting that Blacks have higher stated ambitions than Coloureds and are also more
likely to increase these ambitions between 2002 and 2005. This is at odds with their lower
actual educational attainment but could explain their tendency to delay the labor market

entry decision and drop out only in their 20s.

5.3.2 Subjective beliefs and dropping out behavior

Similar to ambitions, actual education decisions are strongly correlated with changes in
beliefs: young adults who review downwards their likelihood of getting a well-paid job by a
quarter are more likely to drop out of school, controlling for their ability, age and household

income (cf. table 7). This effect is strong, but less than the effect of ability (and in particular

TPossible answers in the survey were categorical: “very low, low, about 50/50, high, very high” and were
recoded as numerical probabilities in the analysis (0, 0.25, 0.5, 0.75, 1)
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new information about their ability, measured as the proportion of grades they have passed
over the period) and household income.

Again, Black youth are slower to drop out than Coloureds and Whites, which could reflect
the greater amount of uncertainty that they face in making the education or labor market
entry decision or their low opportunity cost of additional years in school.

The negative association between increases in the reservation wage and dropping out is
highly significant and consistent with the model: youth who place a high value on enrollment
(because they have a low opportunity cost, or a high expected wage following the additional
year or schooling or a high option value if they think returns to obtaining matric are high)
are less likely to leave school. Again, this effect is lower than that of new information about
their ability. Youth from poorer households are more likely to drop out, though changes in
household income over the period are not associated with a greater likelihood of dropping
out. This is consistent with a small role for credit constraints in the decision to complete
high school.

Predictably, there is no significant relationship between changes in the typical wage and
the likelihood of dropping out. Indeed, it is the difference between the expected wage with

matric and the expected drop-out wage which matters in the decision.

6 Conclusion

Local social learning is an important determinant of adolescents’” and young adults’ beliefs
and expectations about the distribution of wages in the labor market. Young adults who get
more information about the dropout wage than about the high school graduate wage and
those who are more likely to observe graduates getting low wages or remaining unemployed
after graduating will have more pessimistic beliefs which, in turn, will lead to a reduction in
their ambitions and make them more likely to drop out, even after accounting for the effects
of ability and family income.

While there is evidence that young adults’ beliefs about the labor market are influenced
by the experience of their school peers and neighbors, it is the large weight that they place
on the experience of their siblings that is most striking, as it is based on only one observation
in most cases. Changes in beliefs associated with such family experiences have a potentially
large impact on ambitions and dropping out, though lower than the effect of ability and

family income.
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The consequent under-investment in human capital among able individuals (and the
inefficiency of delaying the labor market entry decision due to a lack of information among
those who will not eventually graduate because of their low ability or low [true] expected
returns) would warrant targeting labor market information provision interventions to high
unemployment areas. Provided they are credible (as in Nguyen (2008) and Jensen (2008)),
interventions that would inform adolescents about the mean wage for high school graduates
and dropouts could greatly reduce uncertainty and its associated costs. They could provide
a means to reduce the high school dropout rate and increase effort and ambitions that
would combine the advantages of cost-efficiency and direct targeting of adolescents enrolled

in school.
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GRAPHS AND FIGURES

Figure 1a: Uncertainty about returns to completing high school (obtaining the Matric exam)
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Figure 1b: Wages by year of education

Mean wage by years of education completed
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Figure 2a: Distribution of subjective expectations of the mean wage
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Figure 2b: Distribution of wages (actual and subjective)
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Figure 3a: Age when dropping out
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Figure 3b: proportion of dropouts by age and race
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TABLES

Table 1: Summary statistics by wave of data (young adult sample)

Wave 1 Wave 2 Wave 3
Demographic
Male 0.450 0.455 0.459
Age 17.8 19.2 20.5
Coloured 0.422 0.431 0.475
Black 0.453 0.464 0.430
White 0.125 0.105 0.095
Occupation
Enrolled 0.644 0.511 0.378
Work 0.126 0.183 0.336
Unemployed searching 0.072 0.063 0.087
Unemployed discouraged 0.093 0.102 0.058
Inactive 0.044 0.023 0.005
Ever worked 0.340
Age first worked 16.7
Ever pregnant (females) 0.171 0.363
Education
Years of education completed 9.2 10.1 10.5
Maximum education wish to attain 13.9 12.9
Beliefs and expectations
Reservation wage 1374 2822 3943
Typical wage 2630 2795
Probability of getting a well paid job 0.62 0.64 0.63
N 4752 3932 3536
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Table 2: Educational attainment and exam results by race

Black Coloured  White Total
Average educational attainment by race, 10.4 10.6 12.39 10.7
youth aged 20-29
Percentage of youth aged 20-24 who have 43.6 55.2 97.0 55.6
obtained matric
Expected matric results by race 86.2 82.1 95.2 85.3
(“Do you expect to pass matric the 1*
time?”)
Actual matric results by race: passed 75.4 91.1 99.1 87.1
Incl. passed with exemption 16.2 23.2 70.0 31.8
Incl. passed without exemption 59.2 67.8 29.1 55.3

Source: CAPS, Waves 1, 2, 3
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Table 3: Dispersion of estimates of the mean wage (Variances of (log) typical wages) by education
level

Respondent’s education level is  Respondent passed matric (M)
below matric (D)

1. Acrosstime
Wave 2 418 .359

Wave 3 353 .362

2. By occupation (wave 3)

Enrolled 438 406
Unemployed 234 310
Working .242 311

3. By unemployment rate
in neighborhood

Lowest quartile

(% HH head unemployed was 261 333

<8.7% in 2001 census)
Highest quartile
(% HH head unemployed was 350 -402

>30.2% in 2001 census)

4. By employment rate in

household
Below median (<40%) .400 .399

Above median (>40%) 294 334
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Table 4: Updating of expectation of log mean wage (“typical wage”) in response to signals (new
wage information)

Respondent's update of log “typical wage”
(posterior — prior)

Below matric (D) At least with matric (M)
A. Siblings
Signal — prior 0.414** 0.298***
[0.185] [0.070]
Average number of wage obs. 1.02 1.04
Observations 30 19
R-squared 0.13 0.27
B. Own experience
Signal — prior 0.505*** 0.291
[0.134] [0.182]
Observations 26 35
R-squared 0.26 0.10
C. School peers
Signal — prior 0.560*** 0.266***
[0.070] [0.066]
Average number of wage obs. 1.33 1.53
Observations 186 97
R-squared 0.29 0.16
D. Neighbors
Signal — prior 0.542%** 0.296***
[0.037] [0.051]
Average number of wage obs. 3.89 4.59
Observations 584 289
R-squared 0.28 0.15

Robust standard errors in brackets

* significant at 10%; ** significant at 5%; *** significant at 1%

Signals from siblings, neighbors and peers aged 14-30 and at the same level of education as
the respondent (D: below matric or M: with at least matric). Note: the coefficients in panels C
and D correspond to the cumulative effect of several information signals.
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Table 5: Updating of expectations (typical wage, reservation wage and likelihood of a well-paid

job) in response to binary signals

@ @ 3
Change in belief about
Change in log Change in log likelihood of getting a
typical wage reservation wage  well-paid job

Number of siblings who dropped

out and found employment 0.345* -0.137 -0.078
[0.195] [0.176] [0.070]

Number of siblings who dropped

out and remained unemployed 0.04 0.025 -0.01
[0.077] [0.072] [0.028]

Number of siblings who graduated

with matric and found employment -0.005 0.018 0.040**
[0.045] [0.045] [0.016]

Number of siblings who graduated

with matric and remained

unemployed -0.006 0.089* 0.000
[0.049] [0.047] [0.018]

Number of siblings aged 14-30 -0.030* 0.007 0.004
[0.017] [0.018] [0.006]

Respondent passed matric

between waves 2 and 3 0.054 0.259*** 0.03
[0.094] [0.094] [0.032]

Observations 1167 2463 1865

R-squared 0.005 0.005 0.005

Standard errors in brackets

* significant at 10%; ** significant at 5%; *** significant at 1%

Signals are information received from siblings aged 14-30, between waves 2 and 3
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Table 6: Subjective beliefs and ambitions

@) 2 ®3) 4)
Change in Change in
years of years of
maximum  maximum
Maximum  Maximum desired desired
desired desired education  education
education  education  (wave 3- (wave 3-
(wave 1) (wave 1) wave 1) wave 1)
Belief about likelihood of getting a well-
paid job 0.418*** 0.528***
[0.104] [0.180]
Change in belief about likelihood of
getting a well-paid job 0.364*** 0.915***
[0.140] [0.235]
Ability test score result(standardized) 0.354*** 0.242%** -0.053 0.011
[0.038] [0.069] [0.074] [0.130]
Household per capita income 0.000*** 0.000
[0.000] [0.000]
Proportion of grades passed between
age 9 and 2001 1.781** 2.102%** 1.992%** 1.584**
[0.341] [0.546] [0.650] [0.751]
Years of education completed in 2002 0.126*** 0.060** 0.014 0.006
[0.015] [0.024] [0.028] [0.046]
Male -0.087 -0.093 0.076 0.206
[0.057] [0.082] [0.102] [0.162]
Black 1.008*** 0.366***
[0.072] [0.130]
White -0.156* 0.356**
[0.094] [0.160]
Mother's education 0.024* 0.052**
[0.012] [0.025]
Father's education 0.023** 0.036*
Household fixed effects N Y N Y
Observations 2381 3573 1536 2312
R-squared 0.18 0.84 0.05 0.84

Robust standard errors in brackets

* significant at 10%; ** significant at 5%; *** significant at 1%
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Table 7: subjective beliefs and dropping out behavior

) 2 3
drop-out by drop-out by drop-out by
2005 2005 2005
Change in belief about likelihood of
getting a well-paid job -0.841%**
[0.214]
Change in log reservation wage -0.195%**
[0.069]
Change in log typical wage -0.01
[0.138]
Ability test score result(standardized) -0.256*** -0.226** -0.221
[0.099] [0.109] [0.145]
Proportion of grades passed between
age 9 and 2001 -1.921** -1.680* -1.755
[0.790] [0.872] [1.199]
Proportion of grades passed from 2002
to 2004 -1.816*** -1.714%* -1.727%*
[0.243] [0.275] [0.372]
Maximum desired education(wave 1) -0.103** -0.065 -0.036
[0.052] [0.053] [0.069]
Age 0.492*** 0.502*** 0.427%*
[0.054] [0.061] [0.080]
Male -0.071 -0.1 -0.32
[0.151] [0.175] [0.226]
Black -1.716%+* -1.424%* -1.753%*
[0.223] [0.246] [0.328]
White -0.281 -0.202 -0.396
[0.373] [0.468] [0.842]
Log household per capita income -0.503*** -0.392%** -0.341**
[0.109] [0.122] [0.152]
Change in log household per capita
income -0.149* -0.074 -0.088
[0.091] [0.098] [0.112]
Observations 1209 920 491

Logistic regression. Robust standard errors in brackets
* significant at 10%; ** significant at 5%; *** significant at 1%
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