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ABSTRACT

Private Education Market, Information on Test Scores and
Tuition Practices

In this paper, we study the impact of disclosing information about school quality of private
schools in Brazil on school choice. Particularly, we investigate whether test score disclosure
affected private schools’ tuition prices. In 2006, Brazil started to announce the schools’
average test score of ENEM, a high school exit exam run by the federal government. Using
longitudinal school data, we gauge the effect of test score disclosure on tuitions of private
schools for three different schools levels (elementary, middle and high school). We find that
the disclosure of schools’ average test scores affects tuitions positively for all these three
educational levels, but the effect is larger for high school tuitions. We also find that private
education markets are local instead of national, since local ranks better predict tuition prices
than national ranks. Finally, adjustments on prices did not follow immediately after the
publication of scores but occurred gradually over time, revealing that the parents needed
some time to trustfully associate results on the exam to new information on school quality.
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1 Introduction

The literature that studies the impact of hard softlschool accountability systems on
students’, parents’, teachers’ and principals’ béra is vast: Many studies have focused on
the relation between school standardized testsemabl choice as a way to come up with
measures of willingness to pay for school quaMpst of the school systems that have been
studied are in general public. Thus, those stuchesonly offer indirect measures of
willingness to pay for school quality. Housing gschave been typically used as providing
the monetary measure between school quality arithgnless to pay. For school systems that
link the place of residence to school enrolimeBtack (1999), Figlio & Lucas (2004), and
Fack & Grenet (2010) provided evidence that thabettest score reports do affect housing
prices. In fact, in the urban and housing econofitieatures it is well documented the link
between school attributes and housing priddswever, housing prices are affected by many
other observable and unobservable factors beyogtilm@hood’s school quality and a more
direct price, such as tuition, would have been nageropriate to measure how much parents

value school quality.

Clearly, even if information on tuition were regdavailable, noiseless measures of school
quality are either rare or difficult to be proces&y parents. Hastings et al. (2007) show that
in the U.S., parents tend to choose high-qualitylipischools after receiving simplified
information about school quality. Koning & van d&iel (2010) analyze the impact of public
schools external evaluations on enrollment decssinrihe Netherlands. They find that a
positive evaluation increases the inflow of studentthe year after the publication and that
the probability of a student’ choice for a spec#ahool is positively and significantly

affected by its quality score.

For developing countries, there are some recenepief evidence of the relationship between
information on school quality and parental chosedrabi et al. (2014) study the effects of
distributing test score information (report cartisPakistani parents using randomized
control trials (villages are the randomization unfihey find that additional information on
school quality affects positively student learnindow performing schools in both private

and public sectors. Moreover, they find that tuitfees decreased after information on quality

! See Figlio and Loeb (2011) for a comprehensiveesur

% See, for example, Haurin & Brasington (1996); Brg®n, (1999); Downes & Zabel (2002); Gibbons &
Machin (2003 and 2008); Kane, Riegg &Staiger (200@\vidoff & Leigh (2008); and Clapp, Nanda & Ross
(2008).



was released for high performing private schoolss Tatter result can be rationalized with
high quality private schools already providing ¢pstgnals of their quality and extracting
informational rents before the publication. Camaggal. (2014) exploit a discontinuity on
the rule of test scores publication and find theegositive effects on learning from low
performing schools, but only for the private sedatoBrazil. They interpret their results as
evidence of the effectiveness of market incentthas schools in the private sector face.
However, Camargo et al. (2014) do not exploit thpact of score publication on prices as
they do not have data on tuition fees. Mizala & Wotp (2013) quantify the impact on
number of enrollments, number of classrooms, taifinces and socioeconomic composition
of providing schools with a quality seal in Chiléhey found that informing parents about
schools’ effectiveness has no effect on marketaynés through school competition, a

surprising and unexpected result according to them.

This paper contributes to the literature on théinghess to pay for school quality by
analyzing the impact that a recent change in ttieypeegarding disclosure of schools’
average test scores had on tuition practices dfiltra private schools. Unlike developed
countries, private schools in Brazil are not oniteeones, but also correspond to about 20%
of enrolments in the basic education. We use augnliongitudinal dataset of Brazilian private
schools to measure the impact of that policy chahgee specifically, we study the impact
of the unanticipated disclosure of the Nationald®elary Education Exam (ENEM) test in
Brazil on tuitions of private schools. Thereforalike most of the literature that relies on
housing prices, we use tuition fees, which are eemdoect measure of willingness to pay for

school quality.

Since 1998, Brazilian Ministry of Education has kalb individual scores anonymous, but,
starting with ENEM 2005, averages by school werderaublic> We had access to
individually, student-level, anonymized ENEM resuliith a link to their schools. Therefore,
we were able to construct school test scores fdEMMditions previous to 2005. We

matched that data with the micro data from I@flice Geral de PrecQsone of the most

% That part of our dataset has also been used byfgmnet al. (2014). In fact, ENEM was only madeljoulor
schools that had at least ten students takingthmeCamargo et al. (2014) exploit this discontiynto check

how students and school managers reacted to th@ieew of information. In our sample, however,tasili be
discussed later, we only have schools with pulditigcores as we merged that dataset with the griaicing

information on tuition, which is systematically mlted only for large schools.



used consumer prices indexes in Brazil. IGP isttooed byFundacao Getulio Vargaand
regularly collects data on several educational stamparticular, school tuition fees.

Our identification strategy compares how tuitionsrelate with ENEM scores before and

after the disclosure of those scores. Thereforgyaed observations from 2004 to 2009 and

run school ordinary least squares (OLS) and fiXézteregressions of schools’ tuitions on
schools’ ENEM scores and the interaction of thees@ath a dummy variable for years after
the score disclosure. The idea is that even béf@rdisclosure, students and parents received
noisy signals of school quality, which were palyi@orrelated to the undisclosed ENEM
scores. That correlation can be explained in patdrimbservable (to the econometrician)
time-invariant heterogeneity, such as school remrtaand that is why fixed effect

regressions are important. After the disclosuregmia and students receive a better signal and
their reaction is potentially more correlated te #verage scores (or school rankings based on
the test scores). Therefore, if information on agerschool scores provides indeed extra
information about school quality, one would expéeit the correlation between tuitions and

test scores would become stronger after the reldfaeeerage test scores that began in 2006.

Our results indicate that the disclosure affectdwesls’ tuitions and that the correlation
between average test scores and tuitions becanepusitive after that event. OLS and fixed
effects estimates differ substantially, and requdisit that pricing before ENEM release was
mostly related to unobservable time-invariant stlobaracteristics. Moreover, we show that
the impact of the publication of test scores otidos depended more on how the school
performed locally and not nationally and also thatas not immediate, i.e., it took some time
until the prices reacted to the new piece of infation received. Finally, as we have data on
tuitions per grade, we show that even for lowedgsaof primary schools prices changed after

ENEM release. The results are robust to severalkshe

Unlike Andrabi et al. (2014) we did not study th#etential effects of score publication on
tuition by initial school quality level. In fact,evdid not investigate further the existence of
heterogeneous effects due to the relatively lowlemof schools for which data on tuition
was available. It is nevertheless plausible thdgast qualitatively, results reported in
Andrabi et al. (2014) on information affecting negaly tuition prices of high quality schools
could also have been found in the Brazilian caseh$vestigation would nevertheless

require usage of alternative datasets.



Our paper reports some results that differ frons¢hio Mizala & Urquiola (2013). In

particular, they found no effect of additional infeation on tuition practices. Their setup
differs from ours because, unlike our paper, tmegstigate the net effects on schools of an
award/quality seal, controlling for the score usedssign the award. In our case, we measure
the impact on tuitions of releasing to the puldtie school average ENEM scores -a
continuous measure-, controlling for school repatatAverage scores became public for all
schools and at the same time, and schools wergrogped according to the score results.

Therefore we do not have a clear treatment vsrabsgtup as in Mizala & Urquiola (2013).

Our study found statistically significant and robresults about ENEM school ranks’ impact
on tuition prices, even though they might be comisd economically small according to an
individual perspective. Koning & van der Wiel (2QXaced a similar problem, also finding
statistically significant and robust, but econorlycamall results about school ranks impact

on kids’ willingness-to-travel.

An important difference between this work’s resaltsl the results found by Figlio & Lucas
(2004) is that while the latter concluded that stliankings’ impact on the residential market
got weaker with time due to the fact that the digigaven by school rankings were noisy, we
found that evidence that the impact of school nagéion the Brazilian private education
market got stronger at least for the three yearseadiately after the publication of ENEM.
We conjecture that parents gradually started takiN&M results as credible signals of
school quality, strengthening the relation betweéormation and tuitions.

The paper proceeds as follows. Next section diesuse institutional background of the
ENEM exam and the private school market in Bre&&gction 3 describes the datasets and
presents descriptive statistics of the data. Seetishows the empirical strategy. The results

are discussed on section 5. Section 6 concludes.

2 Institutional Description
Brazilian institutional settings present an intéregscase to study the relationship between

information on school and tuition fees. First, pt& schools represent an important share of



enrollments. In 2012, 16.46% of all Brazilian hgghool students were enrolled in a private
school?

Secondly, ENEM, which was created in 1998, is @onat and standardized test whose main
goal is to evaluate high school students’ proficiefENEM is a non-mandatory exam
organized by the National Institute of EducatioBtldies and Research (INEP), which is part
of the Brazilian Ministry of Education (MEC). Evémough ENEM is a voluntary exam,

many students take it, because it is frequentlg @seone way to get into college or to get a
government scholarship. This makes ENEM a higheste&t, indicating that students will
dedicate efforts to get a good score. Only studemtslled in the last grade of high school
(high school year 3), and students who have alréadhed it can take that exam. ENEM
consists of two parts: one test of multiple-chajoestions covering four different subjects

and an essay. Since 2008, its scores have beemdetd using Item Response Theory.

Thirdly, on 2006, Brazilian Educational Ministryaéed to make public ENEM 2005’s
school average scores. This was an unexpectedxagerous institutional change that is
likely to have increased the demand for high quakitools and decreased the demand for
low quality schools according to ENEM average ssdifeor this reason, a change in the
partial correlation between ENEM average scorestaitidn prices before and after this
exogenous institutional decision is likely to hdaampened due to additional information on
school quality. Moreover, this policy was continuedhe following years, making possible
to verify if this change becomes increasingly sgemafter private agents got more
information about this policy.

Since 2006, annual school average ENEM scoreslhesm available at the INEP’s website
and have been used by the media in the productilmtal, regional, and national school
rankings. Despite the fact that there is no haodactability system based on school average
ENEM scores, managers, teachers, parents, anchssuzie about their schools' average
ENEM scores. Camargo et al. (2014) report that sishadvertise their own ENEM results

and that some real estate agencies inform the gee@&BEM score of the schools near a given

* This number is even higher in some states. In 2fatRio de Janeiro and Distrito Federal, respetyi
21.43% and 25.48% of all high school students werelled at private schools.

® Given that the release was not anticipated, sshamild not respond by gaming the system througtestt
selection, teaching-to-test activities, or in atlyeo way.



location. According to them there is ample evideoicéhe large media attention that ENEM

average scores by school have received sincefttstipublication.

We believe it is important to make two more commamncerning (i) the division between
elementary school, middle school and high schodl(anthe reason why we employed only
2" year of elementary schoof! year of middle school and®3/ear of high school tuition

prices instead of all the possible tuition prices.

In Brazil, the basic education system is divided it?2 grades. Kids start elementary school
(grades 1 to 5) when they are 6 years-old if theyevborn in the first semester of the year
and when they are 7 years-old if they were borhiénsecond semester. Elementary school
lasts five years and, after that, kids enter middlgool (grades 6 to 9), which lasts four years.
The end of basic education is high school (gra@e® 1.2), which lasts three years, and
teenagers that had no grade retention graduate tubgnvere between 17 years-old or 18

years-old.

Using high school year 3 (grade 12) tuition priteserify the impact of disclosure of ENEM
scores on the demand curve for private schoolsawasbvious choice, because, in the last
year of high school, parents and teenagers are comeerned about standardized tests,
getting into college and getting a government satsblip. As a consequence, they are likely
to respond more strongly to school ranks. Howeves,also expected that parents respond to
ENEM school ranks not only when they decide to ktineir children at high school, but also

when they decide to enroll their children at eletagnand/or middle schools.

Therefore, we also use middle school year 1 (géadeition prices. Also, note that it is more
frequent to observe parents enrolling their kidseat schools at the beginning of a cycle
(‘elementary’, ‘middle’, *high’) than during a cyel Finally, most schools charge only one
tuition price per cycle, implying that tuitions peis for intermediate years within a given

cycle are the same, for example.

For elementary school, the same reasoning woultyithpt we should have used th&éyear
of elementary school and not th¥ @ne (grade 2). However, there was a recent itistital

change and elementary education changed from 4/¢@ars. Since not all schools at the



period 2004-2009 had already adopted the 5 yeaicalum, we decided to use elementary
school year 2, which was previously the admissieary

Schools are free to decide on prices, but notedytiThere is a list of restrictions imposed by
Brazilian law concerning tuition price regulatidifhe most important are: (i) tuition for the
entire yeat must be set on ye#dl; (ii) tuition prices increases must be justifeectording to
cost increases; (iii) yearuition prices cannot change during yearhe second restriction

limits upward changes on prices.

Given the lack of institutional flexibility to adgt prices upward, it is expected that an
increase in the partial correlation between ENERbst average scores and tuition prices
after the 2006 institutional change, is mostly tlughe low quality schools reducing (or
increasing less) their tuition prices. Therefona, @sults can be seen as a lower bound of the
true impact of school quality on tuition.

3 Data Setsand Descriptive Analysis
In order to answer the questions whether ENEM scpublication impacts on private

schools’ tuition structure, two data sets will Bed.

Tuitions come from a sample of private schools syed byinstituto Brasileiro de Economia
(IBRE) of Fundacgao Getulio Vargad he dataset includes annual information on eléangn
school year 2, middle school year 1 and high sciieal 3 tuition nominal values for nine
cities for the period between 2006 and 200&®minal values were deflated and we present
values as of Reais of January 2006. This dataresepts an unbalanced panel structure. The
number of schools in the sample ranges from 2&3&from 2006 to 2009. It represents a
small subgroup of the universe of private schaolBriazil. In 2006, there were around 35,000

private schools in the entire country.

We also used the data on ENEM scores. The Bradiarstry of education organizes,
through INEP, a national standardized test in Biagdled ENEM (High School National

®Law 9,870/99
" The cities are: Belo Horizonte, Brasilia, Guarért® Alegre, Recife, Rio de Janeiro, Salvador, Béolo and
Taguatinga. First year of data availability is 2006



Exam). Students take this test voluntarily, butriiportance increased due to the fact that
more flagship universities are considering ENEMrasaon their application process. The data
set includes students’ results since 1998, andsed student-level data to construct school
average scores from 2004 to 2007. Since 2006irggavith ENEM 2005, school average
results have been made public to the general somigy in 2006°

The exogenous institutional change on publicatioschool performance also explains why
ENEM data set starts in 2004 and ends in 2007 WBRE's data set starts in 2006 and ends
in 2009: when parents decide, in the second senwsyeart, to enroll their children at
school for yeat+1, they face school’s tuition ¢f 1. However, updated information on
ENEM is that of yeat-1 ENEM scores, because Ministry of Education phielsyeat

ENEM results in the middle of year1.

We used the school name in order to match therotim dataset. We were able to match
around 66% of schools only. However, there is gaificant difference in tuition’s price

between matched and unmatched schools.

As Table 1 shows, there was a real price increakegh school tuitions, suggesting that
recent changes in the Brazilian economy, e.g. ircomorease and better income distribution,
had an impact on demand for private education. Mg it is also interesting to note that

the tuition prices’ standard deviations increased t

Tablel. Monthly Grade 12 tuition fees

Year Mean Standgrd Min M ax N. of Obs.
Deviation

2006 641.56 259.31 115.001428.00 76
2007 613.36 261.69 111.501461.10 101
2008 635.15 286.78 113.241482.28 104

2009 683.04 286.85 160.391539.89 88
Source: IBRE. Matched schools with INEP data only.

The samples for grade 2 tuition prices and for graduition prices are not the same of the

sample for grade 12 tuition prices. They are abtightly smaller in size, because some

8 It is worth noting that INEP, when organizing ENE&hking, only considers schools with more thaneeam
takers. For this reason, the dataset includessmfigols with, at least, ten students who tookdkedn yeat.



schools offer only secondary (high school) educatioreover, schools can legally charge

different prices depending on grades. For thisaeadescriptive statistics for those

subsamples are also reported on Tables 2 and 3.

Table2. Monthly Grade 2 tuition fees
Year Mean Staqda_er Min  Max N.of Obs.
Deviation
2006 454.99 18492 75.00 915.00 69
2007 436.97 185.32 72.72 942.39 92
2008 463.24 189.97 69.61 955.08 94
2009 490.80 195.90 137.60995.63 80

Source: IBRE. Matched schools with INEP data only.

Table3. Monthly Grade 6 tuition fees
Year Mean J@ndard i v N.of Obs
Deviation
2006 513.58 224.91 115.001313.00 76
2007 496.78 220.72 111.501342.82 98
2008 518.14 237.31 113.241362.55 100
2009 553.61 243.56 148.121415.44 85

Source: IBRE. Matched schools with INEP data only.

Using ENEM data set, we constructed four main \emthat were used in our analysis.
ENEM exam is divided into two components. A testliple choice) and an writing exam.
We used scores from the test part only. We thardataized it using the score distribution of

all private schools in Brazil. That is our indivalyschool-level) ENEM score measure.

We also constructed standardized measures usiabdistribution of scores. That is our
locally standardized ENEM score measUWe constructed a national rank variable: schools
were ranked nationally in a way that the highesltipia choice score is ranked 1 and there is
no correction for ties, i.e., the rank is 1 plus thumber of values that are higher. Finally, we

also constructed a local rank variable using timeesgeasoning as for the nation rank variable.

° By ‘local’ we mean for Belo Horizonte, Porto AlegiRecife, Rio de Janeiro, Salvador, and S&o Rhatove
used city-level distribution. For Brasilia, Guaaad Taguatinga, three cities that are part of dmees
metropolitan area, we used the metropolitan aregl-tistribution.



Table 4 shows descriptive statistics of those emfor each grade. We index time

10

according to tuition prices as we have done irthinee previous tables. For example, in the

next table, the lingear 2006shows descriptive statistics related to ENEM 2004.

Table4. School quality proxies

Panel A: National Standardized Multiple Choice Scores

Grade?2 Grade 6 Grade 12
Year | Mean SD Min Max | Mean SD  Min Max | Mean SD  Min M ax
2006 | 0.76 1.03 -1.70 284 0.78 1.05 -1.70 2(84 0.7805 -1.70 2.84
2007 | 0.72 107 -158 311 0.74 108 -158 311 0.70.09 -158 3.11
2008 | 0.83 116 -162 34| 084 118 -162 34 081.181-162 34
2009 | 0.78 082 -133 273 081 084 -133 273 0.78684 -1.33 2.73
Panel B: L ocal Standardized Multiple Choice Scores

Grade?2 Grade 6 Grade 12
Year | Mean SD Min Max | Mean SD  Min Max | Mean SD  Min Max
2006 | 041 095 -182 213 045 099 -182 286 0.46.99 -1.82 2.86
2007 | 045 096 -150 254 049 099 -150 2[84 0.486.00 -1.70 2.84
2008 | 051 098 -148 276 055 1.02 -1.48 3(34 05102 -148 3.34
2009 | 045 080 -1.24 214 051 084 -124 265 0.48.84 -1.24 2.65
Panel C: National Ranking

Grade?2 Grade 6 Grade 12
Year | Mean SD Min Max | Mean SD  Min Max | Mean SD  Min M ax
2006 | 1114 987 7 35321113 994 7 35321113 994 7 3532
2007 | 1391 12302 4075| 1374 1231 2 4075| 1418 1245 2 4075
2008 | 1256 11406 4012| 1261 1150 6 4012 1296 1154 6 4012
2009 | 1088 987 2 35621063 991 2 35621100 1000 2 3562
Panel D: L ocal Ranking

Grade?2 Grade 6 Grade 12
Year | Mean SD Min Max | Mean SD  Min Max | Mean SD  Min M ax
2006 | 64 84 1 352| 62 821 1 352 62 821 1 352
2007 | 63 78.7 1 381 61 78 1 381l 61 77 1 381
2008 | 57 711 1 321 55 703 1 321 55 69 1 321
2009 | 49 64.3 1 345| 47 635 1 345 47 625 1 345

Source: INEP. Matched schools with IBRE data only.

4

| dentification Strategy

In order to verify whether the disclosure of ENE&hgol average scores impacted private

schools’ tuitions, we will test the following model

Moddl 1:

One-period effect
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tuition;; = yq X school quality proxy;; + 1 X year2007;; + [, X year2008;; + (3
X year2009;; + y, X (after2006 X school quality proxy;;) + a; + &;;

wherei denotes school indexdsjenotes time indexes; is a school fixed effect that can be
interpreted as, for example, school tradition, m#kacts, students’ demographic aspects,
school inputs or any other variable that is faitked during, at least, four years; is an
exogenous shockuition;; can be the real tuitions of the grades 2, 6 and 12

school quality proxy;; can be ENEM national standardized multiple chemares, ENEM
local standardized multiple choice scores, ENEMiloanks or ENEM national ranks;
after2006 is a dummy variable that assumes the value of 8 2006 and the value of 1

otherwise.

The parameter; measures the impact of increasing school quadifgre the institutional
change of making ENEM results public informatign;measures the impact on tuition prices
of the institutional change. The sym+ y, measures the impact of increasing school quality

after the institutional change of making ENEM résplublic information.

The coefficient of interest ig, and we employ fixed effects estimation methoduargntee
that there is no bias coming from omitted varialled are time-invariant. A source of that
kind of bias could have been, for example, schaalition. School tradition is fixed during
short time horizons as the one analyzed in thikwut is likely to be correlated with ENEM
scores and prices for the following reasons: (jae traditional school is likely to face a
more inelastic demand curve and, therefore, chaigdeer tuition rates and (ii) a more
traditional school is likely to attract innatelyttes students and those students will achieve
higher results, increasing school’s average scéi@sthese reasons, the results would be
biased without controlling for fixed effects. Moraw, during a short time period, such as four
years, some variablese.g. students’ demographic aspects, peer effgat®ol inputs and
school’s price policy- can be considered as fairly fixed and, as a caresezg, controlling

for fixed effects will avoid any biases coming frarot including those variables as

regressors.

However, the important identification condition @es the exogeneity of the information

disclosure rule. This institutional change is pialysuncorrelated to unobservable
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determinants of tuition for all levels of schooladjty measures. This is due to the fact that
Brazilian Education Ministry’s decision was exogesdo school managers’ decision making
process. While parents will immediately adjust itligimands for high and low quality
schools, headmasters cannot change school inpiatdygenough to impact school scores and
tuition prices. Moreover, parents’ and headmastiafsimation set contains only yeta?
ENEM’s results and any action took by school mamagannot have any impact on past and
realized ENEM’s school scores. Therefore, for ideation of y,, it is not necessary to apply
instrumental variable techniques, because the latioe between the error term (e.g.
headmasters’ decision about unobservable schootanpuch as effort) and the ENEM scores
and/or rank variables have to be the same befatater the decision to release school

averages.

Formally, our identification condition is given by:
E (&jt|school quality proxy;, time dummies, fixed ef fects,after2006 = 1)
— E(g&;¢|school quality proxy;, time dummies, fixed ef fects,after2006 = 0) |
d[school quality proxy;:] B

d

0

Moreover, on Model 1 we can identify parametgas:

V2
_ Cov(tuition;, school quality proxy;;|time dummies, fixed ef fects,after2006 = 1)

Var(school quality proxy;:|time dummies, fixed ef fetcs,after2006 = 1)
Cov(tuition;, school quality proxy;:|time dummies, fixed ef fects,after2006 = 0)

Var(school quality proxy;|time dummies, fixed ef fects,after2006 = 0)

The interpretation of this coefficient is straigitiard: ify, is significant and positive, the
disclosure of ENEM school results affected schowigions by strengthening the correlation

between prices and school quality measures, dféclatter became visible to agents.

Moreover, it is also possible to test when exaitté/impact of this institutional change
affected prices. There are reasons to believalieampact was not immediate, that is, the
impact occurred in the first year of the publicat@f scores. For example, the impact might
be increasing over time if parents need time teewstdnd informational schemes and the

policy maker might have had to conquer credibifftidowever, the impact could also be

19 Mizala & Urquiola (2013) raise that possibilityrfthe Chilean case.
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decreasing over time. That would be the case ichvparents believe that the ENEM signal
about school quality is indeed noisier than inijiaxpected? In order to test those different

possibilities, we also try the following econometmodel:

Model 2: Multi-period effect
tuition;; = y, X school quality proxy;; + 1 X year2007;; + 8, X year2008;; + (33
X year2009;; + y, X (year2007 X school quality proxy;;) + v3
X (year2008 X school quality proxy;;) + Vs
X (year2009 x school quality proxy;;) + a; + &;;
whereyear2007, year2008 andyear2009 are dummies for years 2007, 2008 and 2009,

respectively.

It is important to note that identification of céefentsy,, y; andy, of this model follows by
the same reasons that the coefficignof the previous model was identified too. Formally
the identification condition foy,, y; andy,, as well as their formulas, are very similar te th
ones stated above. For this reason and conciséhegsre not explicitly written here. Their
interpretation is also straightforward: if they avereasing, that is, if, <y; <y,, then the
price reaction originated by the disclosure of ENEgults is getting more intense due to the
fact that agents got a better understanding abmutBENEM works. If it is decreasing, that is,
if v, >vy3; >v4, then ENEM was probably a noisier signal of sclopgallity than agents

initially expected.

Time dummies were added in both models in ordeptdrol for factors that change during
the years, but that do not change among schoalk,asinational-wide consumer’s behavior,
income increases and changes in income distributiameover, when running the fixed-
effect regressions, a constant will be added tortbdel and a robust variance matrix will be
employed in order to allow for heteroscedastidtiynally, all models were subjected to two
selection bias tests and both tests did not répechull hypothesis that there is no selection

bias.

The first test of selection, the lagged selectiwtidator test? consists of adding to the
regression a dummy (lagged selection indicatomeds, that assumes the value of 1 if

" That is a phenomenon that happened in Floridaxssddocumented by Figlio & Lucas (2004).
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schooli was present in the sample in yedrand the value of 0 otherwise. Under the null
hypothesisg;; is uncorrelated with selection indicators for anflence, selection in the
previous time period should not be significantha equation at time If, when running this
test™® some variables are omitted due to multicollingattis phenomenon is even stronger
evidence that there is no selection bias, becdugsmissing information problem due to a
possible selection bias is really too small. Treuts for this test are reported in the
Appendix.

The second test, the leavers test, is based oreBec¢kould, Lillard & Welch (1988) and
consists of adding to the model interactions betwadkethe independent variables and a
dummy, called., that assumes the value of O if schiosl present in the sample for all the

four years and 1 otherwise. Then, this test is @m@nted through a regression with data only
for the first time period, compensating for theoimhation loss of the first test. Under the null
hypothesis, all the interactions must be non-sicgit. If, when running this test, some
variables are omitted due to multicollinearity stbhenomenon is even stronger evidence that
there is no selection bias, because the missignr#tion problem due to a possible selection
bias is really too small. Results for this testsimilar to the previous one and we omitted

them in this version (they are available upon retjue

5 Results

This section contains four tables and each onw&idet! into two panels. While the second
panel of each table presents the fixed-effectseessypns described in the previous section, the
first panel presents the ordinary least squaragessgns associated to each one of them. Each
table shows our results using a different schoaliyuproxy that is indicated by its initials.
While the interaction termsfter2006 X school quality proxy of the one-period models

are named as 2006_‘initials’, the interaction tegrasr X school quality proxy of the

multi-period models are named as year_‘initials’.

2 Thijs procedure is well explained at section 170f. @ooldridge (2001).
13 When this test is implemented, information ababetfirst time period is lost.
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National Standardized Multiple Choice Scores (NSM&s$school quality proxy

Panel A: Ordinary L east Squar es Regressions

1) @) ©) (4) ) (6)
: : : : Grade
Variable Grade 2: Graqe 2. Grade6: Grad.e 6: Grade 1-
One Multi- One Multi- 12: One s
period period period period period Mu.lt"
period
NSMCS 112.3** 112.3*** 134.7** 134.7** 176.7*** 176.7***
(15.19) (15.23)  (21.35)  (21.42) (21.53)  (21.59)
After 2006_NSMCS 5.223 . 9.714 14.49
(17.37) (24.26) (24.62)
2007 _NSMCS 2.019 -1.164 .00889
- (20.31) (28.22) (28.35)
2008 _NSMCS -2.721 2.918 5.767
- (19.59) (27.43) (28.11)
2009 _NSMCS 30.03 46.49 62.49*
B (26.22) (35.23) (36.31)
Observations 335 335 359 359 369 369
R-squared 412 416 422 A27 526 533
Panel B: Fixed-Effects Regressions
(7) (8 9) (10) (11) (12)
Variable Grade 2: Grad_e 2. Grade6: Grad_e 6: Grade gszr.ade
One- Multi- One- Multi- 12: One- s
period period period period period Mu.lt"
period
NSMCS -5.115 -3.408 -10.34** -7.983 -71.274 -4.012
(4.997)  (5.043) (5.19) (4.861)  (7.016)  (6.63)
After 2006 NSMCS 4.195* 10.09*** 9.756***
(2.426) (2.502) (3.398)
2007_NSMCS .883 3.547* .897
B (1.808) (1.973) (2.551)
2008_NSMCS 3.095 9.518*** 8.658**
B (3.166) (3.174) (4.044)
2009 _NSMCS 14.20%* 24,97 30.55%*+
- (5.489) (5.462) (7.366)
Observations 335 335 359 359 369 369
R-squared .296 334 .308 .388 .280 .368

Notes: (i) Robust standard errors in parentheggSymbols ***, ** and * indicate respectively palues, p,
such that p<.01, p<.05, and p<.1. (iii) Time dunsra@d a constant were added in all models, but thei
coefficients are not reported here.
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Table6. National ranking (NR) as school quality proxy

Panel A: Ordinary L east Squar es Regressions

(13) (14) (15) (16) (17) (18)
Variable Grade gs:rade Grade 6: Graqe 6: Grade 12: fzr:ade

2: One , One Multi- One .

X Multi- . . ) Multi-

period period period period period period
NR S 122%kx - 122%FF L 1443 -.144%** -.186*** -.186***

(.0159) (.016) (.0195) (0.0196) (.0209) (0.021)
After 2006 _NR| .0114 (.0111) .0126

(.0175) (0215) (.0231)
2007_NR .0208 .0278 .035

- (.0199) (.0242) (.026)
2008 _NR .00572 .0004 -.00172

- (0188) (.0237) (.0256)
2009_NR .0036 -.00171 -.00483

B (.024) (.0288) - (.0315)
Observations | 335 335 359 359 369 369
R-squared 433 435 420 423 511 516
Panel B: Fixed-Effects Regressions

(19) (20) (21) (22) (23) (24)
Variable Grade Qrade Grade 6: Grade6: Grade 12: Gr.ade

2: One- 2 , One- Multi- One- 12 .

. Multi- : . ) Multi-

period period period period period period
NR .0022 .00207 .00805 .00749 .00245 .00194

(.00584) (.00559) (.00624)  (.00573) (.00767) (@71
After 2006 NR| -.00367 -.00957*** -.00943***

(.00276) (.00263) (.0034)
2007_NR .00164 -.00490** -.00221

N (.00203) (.002) (.00255)
2008 _NR .00218 -.00848*** -.00884**

N (.00346) (.00318) (.00391)
2009 NR -.0104** -.0203*** -.0240***

- (.00471) (.00472) .00621)
Observations | 335 335 359 359 369 369
R-squared 294 319 .302 .358 281 .345

Notes: (i) Robust standard errors in parentheggSymbols ***, ** and * indicate respectively palues, p,
such that p<.01, p<.05, and p<.1. (iii) Time dunsra@d a constant were added in all models, but thei
coefficients are not reported here.
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Local ranking (LR) as school quality proxy
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Panel A: Ordinary L east Squar es Regressions

(25) (26) (27) (28) (29) (30)
Variable Grade2: Grade2: Grade®6: Grade6: Gradel2: iszrlade
One Multi- One Multi- One o
period period period period period Mu.lt"
period
LR -.383*** - 383*** - 510** -.510** -.827*** -.827***
(.146) (.147) (.199) (.199) (.235) (.236)
After 2006 LR | -.234 -.274 -.281
(.192) (.251) N (.302) N
2007 _LR -.13 -.133 -.119
- (.261) - (.324) - (.391)
2008 LR -.469* -.531* -.575
- (.24) - (.306) - (.383)
2009 LR -.076 -.149 -.137
B (.244) B (.342) B (.408)
Observations | 335 335 359 359 369 369
R-squared .060 .063 .060 .063 .084 .086
Panel B: Fixed-Effects Regressions
(3D (32) (33) (34) (35) (36)
Variable Grade2: Grade2: Grade6: Grade6: Gradel2: gszr.ade
One- Multi- One- Multi- One- s
) . ) . ) Multi-
period period period period period period
LR .0762 .0467 141 .0733 126 .0546
(.076) (.0851)  (.0912) (.1) (.0984) (.112)
After 2006 _LR | -.0410* -.0918*** -.0976***
(0218) (0.03) - (.035) -
2007_LR -.012 -.0238 -.0149
N (.0204) (0224) (.026)
2008 LR -.0281 -.0817** =117+
N (0312) (041) (.0476)
2009 LR -.104** -.215%** -.207**
- (0474) (.0807) (.0829)
Observations | 335 335 359 359 369 369
R-squared 294 .305 294 331 273 295

Notes: (i) Robust standard errors in parentheggSymbols ***, ** and * indicate respectively palues, p,
such that p<.01, p<.05, and p<.1. (iii) Time dunsra@d a constant were added in all models, but thei
coefficients are not reported here.

We first analyze the results regarding Grade libtuprices in the one-period model. We

note that, when OLS columns and Fixed-Effects colsiare compared in any table, OLS
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estimations are biased because they do not cdatrahobserved variables, e.g. school
reputation. When unobserved effects are contrétiedhe coefficients associated to the
school quality proxy lose significance, suggestimagf ENEM average scores and school
reputation are closely correlated as initially eotpd, and the interaction termgter2006 x
school quality proxy becomes significant with the expected sign. MpecHically, after

the 2006 institutional change that started progdiNEM school averages to the public, the
partial effect of all our school quality proxies twition prices increased. Analyzing
regression (11) and considering that NSMCS’s coiefiit is non-significant, we find that,
after 2006, if a school was able to increase igsaye national standardized multiple choice
score by one standard deviation, tuition woulddised by R$ 9.76. That represents an

increase of 1.5% in 2006 grade 12 tuitions.

There exists another interpretation fgrthat is also important to mention. Since the
coefficients associated to the school quality prasey statistically equal to zero when we
control for fixed effects, we know, from sectiontdat

V2
_ Cov(tuition;, school quality proxy;;|time dummies, fixed ef fects,after2006 = 1)

Var(school quality proxy;:|time dummies, fixed ef fetcs,after2006 = 1)
Multiplying it by
sd(school quality proxy;:|time dummies, fixed ef fects,after2006 = 1)
sd(tuition;;|time dummies, fixed ef fects,after2006 = 1)

we can interpret this number as an increase isdhelation between monthly tuition prices
and our school quality proxy from zero to a posithumber. This increase was provoked by
the new information about school quality createdh®ydisclosure of ENEM average school
scores. Looking regression (11) and knowing thatstiandard deviation of NSMCS and
Grade 12 tuitions after 2006 are, respectively58.8nd 278.408, we find that the disclosure
of ENEM average scores increased the correlatibmd®a NSMCS and tuition prices by
0.037.

In the Appendix, we show the results when locatdgsadized multiple choice scores are used.
The impact on tuition prices are slightly larget .(2). We find that, after 2006, if a school

was able to increase its average local standardmgtiple choice score by one standard

* This number is just an approximation since ound#ad deviation measures do not control for fixéeots
nor time dummies.
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deviation, tuition could be increased by 1.7% wbempared with 2006 grade 12 tuitions.
Moreover, after calculations similar to the onegealeped in the previous paragraph, the
disclosure of average school scores provoked arase of 0.038 in the correlation between
LSMCS and tuition prices. This suggests that Ipcadate education markets are more

responsive to new information on school qualitynttfze national one.

The rank regressions provide similar results whanpared to the standardized score
regressions, giving even stronger evidence thagtisea price reaction to the disclosure of
ENEM school average scores. Note that the negsitiveis actually a consequence of the fact
the main regressor in those tables (national acal lankings) decreases with school quality.
The local effect using rankings is almost 10 tihiggher than using the national ranking. This
was expected since parents set choice is usualltreaned to schools in the same
municipality. Therefore, a local ranking adds miofermation to the school choice decision

than a national one.

Now, we analyze the results regarding Grade lbtugrices in the multi-period model.
Regression (12) shows that ENEM school averageesgarblication impact on tuition prices
gets stronger with time. This result is supported-tests, because +# y; at the 5-percent
significance level ang; # y, at the 1-percent significance level. Intuitivelyis result means
that parents started paying close attention to ENEMes after they actually understood this
standardized test, a learning process that too, ta® suggested by Mizala & Urquiola
(2013). This phenomenon can also be explained bgibg up exam reputation. ENEM
organizers needed to build up a credible reputatmut ENEM’s fairness and difficulty.
Moreover, the conclusions achieved for the oneggemodel are still valid for this part and
their economic significance is even larger dug,tsmagnitude. Analyzing regression (24), we
find that, in 2009, if a school was able to inceedis average national standardized multiple
choice score by one standard deviation, tuitioriccbe increased by 4.5% when compared
with 2009 grade 12 tuitions.

Again, the local standardized scores presentssigryar results when compared to national
ones, giving stronger evidence that the price r@agrovoked by the disclosure of ENEM
school average scores got stronger with time. Maedhe ranking regressions show

stronger evidence that the price reaction provdiethe disclosure of ENEM school average
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scores increases with time. Interestingly, locakiiags produce effects that are about ten

times larger than national rankings.

Now, we analyze the results regarding Grade 2otuprices in the one-period model because
their comparison with the results related to Gra2¢uition prices is more interesting.
According to regression (7), we note that, thedbedfect estimate of, (coefficient of
2006_NSMCSxare smaller than the OLS estimate, revealinguhabservable time invariant
determinants of tuitions, such as school reputatiffiect positively tuition prices. Also, it is
important to note that ENEM is taken on grade drge would expect that the transmission
to the prices of earlier grades would have a weaKect. In fact, the effect on regression (7)
is about half of that encountered on regressioin (llbre specifically, after the 2006
institutional change that started providing ENEMa@a averages to the public, the partial
effect of average national standardized multipleicd scores on tuition prices increased by
4.195. That represents an increase of 0.9% in gédde 2 tuitions. Again, we can interpret
¥,, after multiplying it by the correct ratio betwettre standard deviation of NSMCS and of
Grade 2 tuition prices after 2006, as an increlasld correlation between NSMCS and Grade
2 tuition prices. More specifically, we find thaetdisclosure of average school scores
increased this correlation by 0.023, providingHertevidence that the new information about
school quality has an impact on elementary educasibhough it is weaker than its impact on

high school tuition prices.

Again, the local score and national and local nagkiegressiopresents very similar results.
However, when we use ENEM results that are relatvee local markets, the effects of
publication on prices are even more prominent treional ones, giving stronger evidence
that there is a price reaction to the disclosureNEM school average scores even on earlier
grades.

The fact that effects on tuition prices at gradeeabout half of those on grade 12 is very
intuitive. Parents, when deciding to enroll thadsat elementary school, may have other
concerns than getting their kids into college, sagla humanitarian, cultural or political
education, and it would be very surprising to feftects of the same magnitude of grade 12

on grade 2 tuition prices.
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We also analyze the results regarding Grade dtufrices in the multi-period model.
Although both score and ranking regressions sudhesrice reaction provoked by the
disclosure of ENEM school average scores in th&ketdor earlier grades of elementary
education got stronger with time, this process lwager and weaker than the process for high
schools. This statement is supported by the fattthis statistically equal tg; in the those
regressions, although is statistically different thap,. Also, local rankings are 10 times
more important than national rankings for pricesd@ination. Those findings support the
already mentioned view that parents may have athecerns than getting their kids into
college when enrolling six years old children disa. For this reason, they took a longer
time to believe that ENEM was actually a good sigout school quality relative to those

other concerns.

To conclude this section, we analyze the resuffarding Grade 6 tuition prices. In the one-
period model, the results show that the disclosfilEENEM school average scores caused a
price reaction in the market of middle schoolstesng as the reaction in the market of high
schools. This statement is supported by the fattthin the models with grade 6 tuition
prices is similar in size and significanceytoin the models with grade 12 tuition prices.
Regarding the multi-period model, the results sagte effect might have taken more time

to kick in compared to the senior year of high stho

6 Conclusion

School accountability systems are powerful toolgrtmmote school quality enhancements.
For this reason, many local and national governmardund the world have implemented
those systems. However, most of these initiativesewoncerned with public education
instead of private education. For this same reabenargest part of research about school
accountability considered only public education #reimpact of this system on students’
achievement. Any measure on willingness to payt@lity had to use information on
housing prices or local taxes.

By looking at the Brazilian private education systevhose enrolment share is about 20%,
we are able to measure directly the link betwedoaicquality and prices charged. Our
results show that the publication of ENEM to paseaftected the prices charged by schools:
higher quality (higher ENEM scores) schools chargeeh higher prices than lower quality

ones. Such positive correlation between ENEM scanelsprices existed before the decision
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to make average scores public, as ENEM may coeraldh unobserved to the
econometrician school attributes that affect sclpoickes. However, that correlation became

even stronger, revealing that ENEM scores are usgfasures of school quality.

More precisely, after analyzing a panel data setiatuition prices and ENEM average scores
using a fixed effect estimation method, three nagults were found:

The disclosure of ENEM school average scores hagaficant impact on tuition prices,
suggesting that parents do consider ENEM resutexy for school quality when they take
the decision about where to enroll their childiés.a consequence, there is some evidence
that ENEM score publication established a free eiaskhool accountability system, because
schools are rewarded and punished based on themgas scores on this standardized
national test. It is also interesting to note th& accountability system holds not only for
final grades of basic education but for elementary middle schools as well.

ENEM school average scores publication did noeravimmediate impact on tuition prices.
There was a time delay between this institutiohainge and its impact on the private
education market. This phenomenon is likely to be & a parents’ learning process about
ENEM fairness and hardness or to an initial lackreflibility related to government’s ability
to organize such an important test.

Private education markets in Brazil are local iadtef national, implying that agents are
unlikely to move from one state to another in ortdeenroll their kids at a better school, an

unsurprising result given the dimensions of thentigu

Given that private schools cannot immediately cleaangd/or increase prices as there are
institutional restrictions to when and by how myecites can increase, our results can be seen
as a lower bound between information disclosurguaility and tuition practices. Without
those restrictions it is reasonable to believe ¢imat would be able to find even more

prominent effects of publication of scores on Bice

It is worth noting that the conclusions about prieactions are robust to model specification.
We tried four distinct measures of school qualitgtionally and locally standardized results
and rankings), prices for three different gradeadgs 2, 6 and 12). Furthermore, we also ran
but did not report here models using nominal prinstead of real prices and models adding
school-level covariates. Results for those unrebmiodels are similar to the ones presented

and that is why we omitted them (they are availaiplen request). Very importantly, in one
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of the unreported models we added the number désts taking ENEM per school as a
covariate. Results do not change, revealing them eontrolling for ‘quantity’, quality

impacts on prices.

Finally, according to the above mentioned resitlis,possible to make the following public
policy recommendations:

It is actually possible to reward school qualityoiingh a free market mechanism if the agents
have enough information about it. This finding sesjg that private school regulation (e.g. a
very strict national curriculum or minimum numbéhours spent in a classroom) are not the
only solution to increase school quality, becaifgbe agents are free to choose among
schools and have information about them, parertslemand high quality, enroll their kids

at better schools and reward those schools thrbiggter tuition prices and, consequently,
higher profits. Therefore, an education system dasecompetition among schools is likely

to provide the correct market incentives to schaold force them to increase quality, because
parents’ school choice and willingness-to-pay depaminformation about school quality.
Education public policy takes time to presentésults. For this reason, a policy cannot be
implemented and, later, ignored if its resultsraverapidly clear. After adopting a specific
public policy for education, the government musitvi@ results to ‘kick-in’ before taking the
decision on to continue this policy or not. Thisding also means that the government must
make a deep analysis before implementing a pdbegause it has sunk and time costs related
to institutional credibility.

If education markets are local instead of natioedijcation policy and regulation should be
local too. Therefore, there seems to be gainsdemtealizing public education and/or

educational policies.
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APPENDI X
A.1. Results using Local Standardized Multiple Choice Scores (LSMCS) as
school quality proxy
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TableA.1. Local Standardized Multiple Choice Scores (LSM@S¥chool quality proxy

Pand A: Ordinary Least Squares Regressions

(13) (14) (15) (16) (17) (18)
Variable Grade2: Grade2  Grade6: Grade6: Gradel2: Gradel2:

One- Multi- One- Multi- One- Multi-

period period period period period period
LSMCS 124 1%+ 124.1%*  151.3**  151.3**  190.5**  190.5***

(17.04) (17.09) (22.8) (22.86) (21.27) (21.33)
After 2006_LSMCS| 10.61 _ 15.59 . 23.3 .

(19.68) (26.17) (24.69)
2007_LSMCS -.759 -4.143 742

N (23.6) N (31.2) N (29.62)
2008_LSMCS 13.48 19.34 28.31

N (2251) (29.82) (28.13)
2009 _LSMCS 24.42 40.77 51.24

N (28.08) (36.46) (35.65)
Observations 335 335 359 359 369 369
R-squared 429 431 466 470 .545 .548
Panel B: Fixed-Effects Regressions

(29) (20) (21) (22) (23) (29)
Variable Grade2: Grade2:  Grade6: Grade6: Gradel2: Gradel2:

One- Multi- One- Multi- One- Multi-

period period period period period period
LSMCS -6.464 -6.282 -12.20**  -11.82**  -7.043 -6.465

(4.848) (4.854) (4.773) (4.519) (7.729) (7.661)
After 2006_LSMCS| 5.470* 12.05%** 11.02%**

(2.766) (2.588) (4.006)
2007_LSMCS .266 3.291 .356

B (2.265) (2.3) B (3.244)
2008_LSMCS 4.863 11.26%** 9.664**

N (3.471) (3.298) (4.679)
2009 _LSMCS 15.31%** 27.04%** 29.95%**

N (5.303) (4.867) (6.949)
Observations 335 335 359 359 369 369
R-squared .299 341 317 409 .281 .363

Notes: (i) Robust standard errors in parentheggS&y(nbols ***, ** and * indicate respectively p-
values, p, such that p<.01, p<.05, and p<.1.Tiif)e dummies and a constant were added in all
models, but their coefficients are not reporteceher
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A.2. Selection Bias Test
In this section, we report the results for the Edygelection indicator test described in the end
of section 4. The lagged selection indicator isimohy variable and is named &dn the next

table, the number of the regression is a referemoegressions columns of table 5, 6, 7 and 8.

We only report the results associated to fixedetéfeegressions because those are our main

regressions. Selection bias test for the OLS regyes are available upon request. Table A.2

clearly shows that there is no selection bias atingrto the lagged selection indicator test,

because variabl8is non-significant in all regressions.

Table A.2. Lagged selection indicator test

Regression S

Regression S

Regression S

Regression S

(7 3.608 (19) 3.612 (31 4.287  (43) 3.794
(5.064) (5.101) (5.002) (4.941)
(8) 4.484  (20) 3.780 (32) 4.465 (44) 2.890
(4.402) (4.535) (4.441) (5.229)
(9) 5.243  (21) 5328 (33) 5.900 (45) 5.238
(4.835) (4.828) (4.755) (4.641)
(10) 5261 (22) 4142 (34) 529  (46) 3.800
(4.479) (4.710) (4.397) (5.021)
(11) -567  (23) -414  (35) 380 (47 -.798
(7.531) (7.451) (7.386) (7.267)
(12) 1.442  (24) 462 (36) 1.569  (48) -2.149
(6.362) (6.715) (6.527) (7.512)

Notes: (i) Robust standard errors in parenthesgSymbols ***, ** and * indicate respectively palues, p,
such that p<.01, p<.05, and p<.1. (iii) Time dunmsramd a constant were added in all models, but thei

coefficients are not reported here.



