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sents a similar analysis using fourth grade test scores from the 2002 SIMCE.
Smaller schools tend to display greater variability in their performance, where
school enrollment (on the x axis) is measured by the number of fourth grade
students who took the test.

Test-score volatility is even more pronounced when we use measures that
arguably do a better job of controlling for student socioeconomic status, such
as changes in school performance between separate cohorts of fourth graders
(1999 and 2002). This measure is appealing to the extent that it controls for
time-invariant characteristics of schools, and it better approximates value
added.® The measure is also relevant since it is used in accountability schemes
throughout the world.** Panel B in figure 2 shows that the inverse relation-
ship between school size and performance variability becomes even more
pronounced—smaller schools on average improved no more or less than larger
schools, but their performance is much more volatile.

To explore how volatility in school test scores affects school rankings, we
consider a fictitious program that identifies the top 20 percent of schools in
each of eight years (see table 3).* As a benchmark, suppose that schools’ per-
formance does not vary over time. The column labeled “certainty” contains
the distribution that one would observe if schools’ performance were stable:
80 percent of schools would never appear in the top quintile, and 20 percent
would be in this category all eight years. The opposite benchmark supplies
the percentages that would be observed if the program were a lottery—that
is, if all schools had independent 0.2 probabilities of being selected each year.
In this case, one would expect that over the eight years, 17 percent of schools
would never get selected. The modal school would end up in the top quintile
only once, and no school would be selected every year. The table also sum-
marizes the results that emerge using actual test score levels over eight years.
The observed distribution is fairly close to the distribution under stable school
performance. This is not surprising given that, as stated, this measure sub-
stantially reflects socioeconomic status, and that schools’ position in the rel-
ative socioeconomic status distribution is relatively stable over time. Finally,
the table presents the results of using the eight cross-sections of data to cal-
culate seven observations of changes in mean test scores. The actual distri-
bution in this case is very close to that of a lottery. Over eight years, more than

43. Mizala, Romaguera, and Urquiola (2007) also explore the use of regression residuals
left after controlling for observed socioeconomic status.

44. Hanushek and Raymond (2003).

45. This exercise follows Kane and Staiger (2001).
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TABLE 3. Frequenciesin Top or Bottom 20 Percent Produced by Different Rankings

Levels Change in test score

Frequency Certainty ~ Lottery ~ Actual  Certainty ~ Lottery  Actual

A. No. times school in top 20 percent
Never 80.0 16.7 59.3 80.0 21.0 16.6
1year 0.0 33,6 9.1 0.0 36.7 40.0
2 years 0.0 29.4 5.0 0.0 27.5 31.7
3 years 0.0 14.7 5.7 0.0 1.5 10.7
4 years 0.0 4.6 53 0.0 2.9 14
5 years 0.0 0.9 3.0 0.0 0.4 0.0
6 years 0.0 0.0 3.9 0.0 0.0 0.0
7 years 0.0 0.0 4.1 20.0 0.0 0.0
All 8 years 20.0 0.0 46 e

B. No. times school in bottom 20 percent
Never 80.0 16.7 68.1 80.0 21.0 19.1
1year 0.0 336 5.1 0.0 36.7 34.7
2years 0.0 29.4 23 0.0 275 335
3 years 0.0 14.7 1.4 0.0 1.5 1.7
4years 0.0 4.6 3.9 0.0 2.9 1.0
5years 0.0 0.9 3.9 0.0 0.4 0.0
6 years 0.0 0.0 2.6 0.0 0.0 0.0
7 years 0.0 0.0 5.9 20.0 0.0 0.0
All 8 years 20.0 0.0 7.0 e

C. Schools ever in top and bottom 20 percent

Percentage e . 0.3 e . 725

Source: Mizala, Romaguera, and Urquiola (2007).
... Not applicable.

80 percent of schools would have been in the top performing group at some
point, and more than 70 percent would have been in both the best and worst
performing groups.

This last finding suggests that employing measures that better control for
socioeconomic status results in an undesirable trade-off. While the school
rankings may contain some signal of school effectiveness, the added volatil-
ity raises concerns. First, ever-shifting conclusions about the “best” or “worst”
schools may lead parents to sort across schools inefficiently. Hanushek, Kain,
and Rivkin, for instance, argue that higher student turnover can entail sig-
nificant negative externalities.* Second, teachers and school administrators
might begin to respond less to incentive programs whose ex post allocations
resemble a lottery.

46. Hanushek, Kain, and Rivkin (2004).
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FIGURE 3. Municipality Size Measured by the Number of Fourth Grade Test Takers,
1990 and 2002°
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Source: 1990 and 2002 SIMCE test and authors’ calculations.
a. For clarity, the figures exclude between five and ten municipalities in which more than 4,000 students took the respective exam.

Volatility Concerns Persist with Aggregate Data

The concerns highlighted above have been raised mostly in the context of
school- or classroom-level information. There is consensus that these issues
would be mitigated if data were aggregated to higher levels, such as cities or
states. The intuition is that averaging across large numbers of schools or stu-
dents will reduce the influence of one-time, school-specific events, as well as
of sampling variation among smaller schools.

In Chile, the municipality is a policy-relevant unit of aggregation at least
for public schools, since municipalities are responsible for school manage-
ment. For this reason, Engel, Mizala, and Romaguera list the most and least
improved municipalities in terms of SIMCE performance, and they call on
voters to hold their mayors accountable for this performance.*’

One must single out such “good” or “bad” municipalities with care, how-
ever, because volatility concerns persist even with data aggregated to this
level. Many municipalities are small as measured by the number of children
that take the SIMCE test in a given year. Panel A in figure 3 shows that in
1990, fifty or fewer students took the fourth grade SIMCE test in twenty-one
of 315 municipalities, and a hundred or fewer students took it in fifty-four
municipalities. While there are also large municipalities (sixty-six had more

47. Eduardo Engel, Alejandra Mizala, and Pilar Romaguera, “Educacién municipal: qué tal
lo ha hecho su alcalde?” La Tercera, 19 September 2004.
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FIGURE 4. AverageLanguage Score and Municipality Size, 1999 and 2002
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Source: SIMCE, 1990 and 2002, and authors’ calculations.

than 1,000 test takers), the data indicate that several municipalities have fewer
students than a large school in Santiago.* Panel B in figure 3 presents similar
data for 2002. Despite a decade’s worth of population growth, twenty-six of
337 municipalities had fewer than fifty test takers, and sixty-two had fewer
than a hundred.

Figure 4 shows that there is more variation in the performance of smaller
jurisdictions than larger ones at the municipal level. Panel A presents the aver-
age language score in each municipality in 1999 ordered against the total
number of test takers; panel B presents similar evidence for 2002. In both
years, the general inverse relationship between size and performance vari-
ability is observed. Panel C focuses on the change in scores between 1999 and

48. The mean municipality has approximately 730 students, with a standard deviation of
about 1,150.
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2002 and shows that, as with school-level data, extreme cases of municipal-
level improvement or worsening are most likely found among the smaller
jurisdictions.

Table 4 shows that small municipalities dominate in a listing of the ten
best and worst municipalities in language performance in 1990 and 2002. In
both years, the list of top performers selected from the full sample features
municipalities with high levels of income and parental schooling, such as
some of the wealthier neighborhoods in Santiago (namely, Providencia,
Vitacura, and Las Condes). Some extremely small municipalities like Torres
del Paine (in 1990) and Primavera are also among the top performers—with
five and seventeen test takers, respectively. Very small municipalities also
figure among the worst performers. For comparison, table 4 includes lists that
restrict the sample to ninety-seven municipalities with at least 350 students
taking the SIMCE in both 1990 and 2002.

Finally, table 5, analogous to the school-level table 3, uses SIMCE test
scores for 1990, 1992, 1994, 1996, 1999, and 2002 (that is, the years since
1990 in which the SIMCE was administered at the fourth grade level) to
explore the extent to which issues of ranking volatility persist with municipal-
level data. The results show that while rankings based on municipalities’
absolute scores are relatively stable (even more so than with schools), rank-
ings using changes in scores are still hard to distinguish from a lottery.

Volatile School Rankings Can Bias Evaluations

Economists are increasingly interested in evaluating school interventions that
are assigned on the basis of test scores, such as the rewards and sanctions dis-
tributed by school accountability programs. The volatility of test-based mea-
sures raised in the previous section can affect these evaluations. Consider a
ranking of schools by their mean test scores, used to identify the “worst”
schools for inclusion in a program. Our discussion suggests that such schools
are likely to be disproportionately small, as a result of sampling variation and
an unlucky draw of students. Unless the bad luck is systematically repeated
in the next year—which is unlikely if random events or sampling variation
are the culprit—then we would expect the average score among these
schools to bounce back in subsequent years. This mean reversion can easily
be mistaken for a positive program effect. In the opposite case, schools with
extremely positive scores in one year might dip in the following year, which
could be mistaken for a negative program effect. In both cases, common eval-
uation approaches can over- or underestimate the size of program effects.
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TABLE 4. TheBest-and Worst-Performing Municipalities in 1990 and 2002
Full sample Large municipalities

Year and No. No.

ranking Municipality Grade students  Ranking Municipality Grade  students

1990 results
1 Providencia 80.5 2,197 1 Providencia 80.5 2,197
2 Torres del Paine 79.3 5 2 Las Condes 76.4 4,412
3 Las Condes 76.4 4,412 3 Nufioa 717 2915
4 Pumanque 74.6 65 4 La Reina 71.6 1,522
5 Primavera 74.0 17 5 Santiago 63.8 7,479
6 Nufioa 717 2,915 6 Punta Arenas 67.0 1,910
7 La Reina 71.6 1,522 7 Arica 66.9 3,270
8 Navarino 71.1 36 8 Villa Alemana 66.5 1,058
9 Porvenir 70.1 87 9 Coyhaique 65.8 876
10 Santiago 68.8 7,479 10 Iquique 65.7 2,886
306 Lumaco 42.9 166 88 Monte Patria 51.7 504
307 Ercilla 2.7 173 89 Calbuco 51.6 368
308 Chaco 423 137 90 Paine 511 624
309 Lonquimay 41.2 172 91 Nueva Imperial 50.5 390
310 Quellen 40.7 45 92 La Pintana 50.5 2,343
3N Curarrehue 403 77 93 (afete 50.2 674
312 Saavedra 40.1 139 94 Collipulli 49.7 438
313 Tirua 39.1 246 95 Panguipulli 489 603
314 Empedrado 374 9% 96 Los Alamos 48.6 452
315 Colchane 35.1 12 97 Longavi 46.5 493

2002 results
1 Vitacura 303.2 1,330 1 Vitacura 303.0 1,330
2 Providencia 299.1 1,758 2 Providencia 299.1 1,758
3 Primavera 297.3 10 3 Las Condes 291.9 2,733
4 Las Condes 291.9 2,733 4 Lo Barnechea 279.0 1,211
5 Lo Barnechea 279.4 1211 5 La Reina 276.3 1,852
6 La Reina 276.3 1852 6 Nufioa 274.1 2,398
7 Navarino 276.1 45 7 Santiago 272.6 4,215
8 Nuroa 274.1 2,398 8 San Miguel 267.3 1,585
9 Santiago 272.6 4,215 9 Concepcion 267.1 3,756
10 Hualafie 271.6 149 10 Macul 262.0 1,505
324 Yerbas Buenas 216.7 172 88 Graneros 233.7 486
325 Quilaco 215.7 535 89 Lo Espejo 2325 1,503
326 S.Juan de la Costa 215.4 143 90 Victoria 231.6 664
327 Tolten 2127 181 91 Padre las Casas 2314 1,046
328 Galvarino 2115 224 92 Monte Patria 230.9 531
329 La Higuera 210.1 59 93 Longavi 230.0 416
330 Huara 209.4 28 94 Lautaro 229.0 586
331 Til-Til 209.3 279 95 Panguipulli 226.0 596
332 Saavedra 201.9 272 96 La Pintana 225.6 3,691
333 Colchane 191.4 23 97 Nueva Imperial 2240 578

Source: 1990 and 2002 SIMCE test and authors’ calculations.
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TABLE 5. FrequenciesinTop or Bottom 20 Percent Produced by Different Rankings,
Municipal-Level Observations®

Levels Change in relative score
Frequency Certainty Lottery  Actual Certainty Lottery  Actual
A. No. times school in top 20 percent
Never 80 26.2 56.7 80 32.8 325
1year 0 393 1.4 0 4.0 34.2
2 years 0 24.6 7.3 0 20.5 20.8
3 years 0 8.2 5.6 0 5.1 6.4
4 years 0 1.5 5.6 0 1.0 2.9
5 years 0 0.1 4.7 20 0.0 32
All 6 years 20 0.0 8.8
B. No. times school in bottom 20 percent
Never 80 26.2 57.6 80 32.8 36.6
1year 0 393 14.9 0 4.0 36.6
2 years 0 24.6 8.5 0 20.5 23.7
3 years 0 8.2 6.1 0 5.1 32
4 years 0 1.5 38 0 1.0 0.0
5 years 0 0.1 6.1 20 0.0 0.0
All 6 years 20 0.0 29

Source: SIMCE tests (1990, 1992, 1994, 1996, 1999, and 2002) and authors’ calculations.

... Not applicable.

a. Panel Arefers to a hypothetical program that would select the top 20 percent of municipalities, and panel B presents an analogous
exercise for a program that would select the bottom 20 percent. Columns 1and 4 describe the distribution that would be observed over the
six years under “certainty,” for test score levels and changes, respectively. Columns 2 and 5 provide the distribution that would be obtained
if the program were a lottery, for levels and changes, respectively.

In the early 1990s, Chile’s 900 Schools Program (or P-900), later renamed
and modified by the Ministry of Education, consisted of a targeted inter-
vention to a group of schools that received improvements in infrastructure,
instructional materials, teacher training workshops, and after-school tutoring
workshops for children not performing at grade level.* The program’s initial
assignment, in the 1990 school year, was primarily based on 1988 SIMCE
test scores. Schools in thirteen regions were ranked from best to worst. Sep-
arate cutoff scores were established for each region, and schools that scored
below the cutoff score were preselected to participate, although some were
subsequently removed.*®

Panel A in figure 5 illustrates a stylized version of the assignment rule by
plotting, on the x axis, the average score of each school in the year used to
determine school rankings (called the prescore) and, on the y axis, the treat-
ment status of the school, which takes a value of O or 1. The prescores range

49. Chay, McEwan, and Urquiola (2005).
50. This removal has important methodological implications that we gloss over here; they
are discussed at length in Chay, McEwan, and Urquiola (2005).
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FIGURE 5. Hypothetical Assignment of P-900 Schools and Effects on Test Scores
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Source: Chay, McEwan, and Urquiola (2005).

from O to 100, and we arbitrarily choose 50 as the program cutoff, such that
all schools with prescores of 50 or less are treated with the P-900 program,
and the rest are not.

P-900 has been praised as one of the most successful school interventions
in the developing world, and the literature reflects a perception that it sub-
stantially raised the achievement of treated schools.>! Specifically, previous
research finds that treated schools’ average test scores improved more than
those of untreated schools, a result obtained from a difference-in-differences
specification. For example, the 1988 to 1990 changes in scores imply pro-
gram effects that are equivalent to 0.3 and 0.5 standard deviations in math
and language, respectively. For 1988 to 1992 gain scores, the implied P-900
effects are 0.5 and 0.7 standard deviations, respectively. For these estimates
to have a causal interpretation, the differences in the gain scores of treated
and untreated schools must be entirely due to the program. Panel B of fig-

51. See, for example, Garcia-Huidobro (1994, 2000).
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FIGURE 6. GainScoresby 1988 Average Score Relative to the Regional Cutoff
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Source: Chay, McEwan, and Urquiola (2005).

ure 5 illustrates a scenario in which this may be the case. The y and x axes
display the post-program gain score and the prescore, respectively. Here, the
vertical distance between the two line segments is the added gain among
P-900 schools (that is, the treatment effect), and a causal interpretation of the
effect may be justified. In contrast, if schools with lower prescores have
higher gain scores even in the absence of P-900, then the program effect may
be closer to zero. This is the case in panel C of figure 5, which shows no break
in the relation between the gain score and the prescore close to the assignment
cutoff. However, a difference-in-differences specification would erroneously
identify a positive treatment effect. Finally, panel D illustrates a break in test
scores close to the assignment cutoff, consistent with a program effect.
Using a regression-discontinuity approach to consider the actual evidence,
we plotted unweighted smoothed values of schools’ gain scores against their
1988 prescores (relative to their respective regional cutoff), distinguishing
between P-900 and untreated schools; the results are presented in figure 6.
We find a negative relation between gain scores and 1988 scores, which is
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consistent with substantial mean reversion. To the extent that P-900 had an
effect, we should observe a break in these relationships close to the cutoff
(one analogous to that in figure 5, panel D). Restricting the analysis to obser-
vations in this range implements a regression-discontinuity approach. The
graphs for 1988-90 gain scores (figure 6, panels A and B) reveal no such
break, since the P-900 and non-P-900 lines essentially overlap at the cutoff.
Nevertheless, a “naive” evaluation would suggest that P-900 had a large effect
in its first year. Panels C and D, in contrast, indicate a break roughly equal to
two points in the 1988-92 gain scores.*? In the case of 1988-92 gain scores,
the magnitude of P-900 effects is about one-third as large as estimates returned
by difference-in-differences models.

We conclude that test score noise and the resulting mean reversion produce
important complications in the evaluation of schemes using accountability-
type test score rankings. The use of intuitively appealing evaluation strategies,
like difference-in-differences, can lead to dramatically biased estimates of the
program effects. Regression-discontinuity methods, which are often the nat-
ural by-product of accountability policies, can circumvent these biases.

Policy Discussion

The last three decades have been remarkable for education in Chile. In the
1980s, the military government introduced a large-scale school choice initia-
tive. Since 1990, successive democratically elected center-left administrations
have chosen not to alter the essential features of that scheme, but rather have
focused on increasing resources and launching a series of initiatives. These
include the following: targeted programs to raise quality in schools serving
the poor, extending the years of mandatory basic education to twelve and
ensuring that all first-grade entrants remain in schools throughout the twelve-
year cycle, lengthening the school day, raising teacher pay, improving infra-
structure, reforming the national curricula, establishing national standards,
and introducing performance assessment systems for students, teachers, and
schools.

Together, these policies have undoubtedly raised some households’ wel-
fare and improved school quality along many dimensions. Anyone visiting a

52. Infact, two types of breaks are visible in these figures: those at the cutoff and those for
treated and untreated schools with overlapping 1988 scores (our initial regression evidence will
capture both). Their magnitudes are generally similar. This reflects the fact that the assignment
discontinuities (figure 6) are imperfect, leading to fuzziness across the cutoff score.
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public or private school in Chile can see as much—relative to much of the
region, classes take place reliably, many teachers seem to be satisfied with
their work, and the infrastructure is adequate, even in rural areas. This reflects
Chile’s economic growth, but it also reflects the resources and effort expended
on schools. Additionally, many households have taken advantage of choice to
shift their children into subsidized private schools, and based on revealed
preference, this must have improved their welfare.

Despite these advances and for reasons not yet fully understood, Chile’s
education system has made insufficient progress in improving student learn-
ing, as measured by test scores. Stratification probably increased over the
period, and the associated perceptions of inequality were likely exacerbated
when, beginning in 1994, private subsidized schools were allowed to charge
supplementary tuition. Not surprisingly, schools with higher-income children
tended to avail themselves of this opportunity to expand their funding.

The failure of the reforms to substantially raise learning outcomes and
reduce school-based inequality has produced widespread dissatisfaction.
Chile is perhaps the only country in Latin America where a majority of citi-
zens list education quality and equity as one of their main political concerns,
and education issues are regularly featured in the media. Indeed, these con-
cerns were the main reason students called for a nationwide secondary-level
student strike that took place in May and June of 2006. In 2007, a number
of measures to raise the quality and equity of education were announced,
including the creation of a Superintendency of Education responsible for
quality assurance; a substantial increase in the value of the voucher subsidy;
a change in the voucher design to begin differentiating its value according to
students’ socioeconomic status (tied with the introduction of further school
accountability measures); and a significant overhaul of the laws that regulate
the system, aimed at prohibiting publicly financed schools from selecting stu-
dents, requiring more stringent reporting on the use of public funds, and pro-
hibiting the operation of schools on a for-profit basis.

In the resulting policy debate, perhaps the single most controversial issue
has been the proposal to eliminate private schools’ ability to operate for profit.
The existing evidence does not suggest that this policy would produce high
returns in terms of education quality. Just as shifting large numbers of children
into for-profit schools seems to have had a limited impact on average test
scores, stripping those schools of their ability to profit is unlikely to lead to
a large change. Furthermore, a key challenge in raising quality seems to be
providing schools (as well as parents and students) with adequate incentives,
and to the extent that for-profit schools might be responsive to well-specified
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incentives, it seems worth keeping them in existence. In addition, as Engel has
noted, schools can devise ways to conceal profits.>

A second measure, changing the voucher design such that it is higher for
children of lower socioeconomic status, was recently approved by Chile’s
Parliament. This preferential subsidy (as it is called in Chile) is intended to
discourage cream skimming and increase accountability based on student
learning outcomes (as opposed to just attendance).>* It seems a promising
avenue for raising quality and equity, although the literature does not provide
much direct guidance on its potential impact and its details have not been
fully worked out (particularly with respect to the precise gradient between
socioeconomic status and the size of subsidies).

An additional proposal that would affect stratification involves prohibit-
ing student selection by schools in grades one through eight. As stated above,
selective admissions are widespread in Chile, particularly among private
schools, which rely on tools ranging from testing to requiring marriage and
baptismal certificates. At present, the details of this proposal are still to be
worked out (for instance, whether to allow sibling preference, how the policy
would address religious schools, and how compliance would be monitored),
and its ultimate impact is difficult to predict given our incomplete knowledge
of the channels through which stratification comes about.5 Nevertheless, this
initiative also seems worth exploring, not least because reducing stratifica-
tion might improve the ability of the system to evaluate school performance.
At the same time, its eventual impact on stratification is hard to gauge. For
instance, some stratification happens naturally as a result of the interaction
between residential sorting and the fact that children of primary age typically
do not travel far to attend school. Furthermore, such segregation is potentially
exacerbated in Chile by the existence of add-on tuition. Finally, much cau-
tion is needed in implementing this policy because the proposal could affect
the ability of the very best public secondary schools (which rely on testing

53. Eduardo Engel, “El lucro y las politicas puablicas,” La Tercera, 15 April 2007.

54. Schools that received additional funding for lower socioeconomic status children
would have to sign agreements with the Ministry of Education stipulating specific student learn-
ing goals, to which they would be held accountable.

55. Similar regulatory issues exist for publicly funded and privately managed charter schools
in the United States. The majority of state-specific charter school laws explicitly require schools
to admit students by lottery if their applications exceed available positions, although exceptions
are often made for siblings of current students (McEwan and Olsen 2007). The conduct of many
such lotteries is self-monitoring, in that they are conducted, by law or custom, in a public forum.
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selection generally at the seventh grade) to excel. Some observers have noted
that selective public schools have contributed to social mobility in Chile.>®

As the Chilean government moves forward in education reform, it will
need to continue to collect, disseminate, and use information on school per-
formance. While the findings in this paper indicate reasons for caution in this
regard, it is still the case that generating appropriate incentives for schools
requires the use of high-quality performance data.’” Chile would therefore
do well to invest more in data collection and analysis. For instance, it could
gather information on student-level gains or produce filtered estimates in the
manner discussed by Kane and Staiger (although the theory and practice on
how to calculate these is limited, even in the United States).>® None of these
strategies is likely to provide a silver bullet solution to the challenges described,
but they might improve the quality and usefulness of school performance
information.

Finally, an important issue not receiving much attention in the current
debate is the need for Chile to do more to assess its own education policies and
initiatives. Whenever possible, evaluations should be planned and designed in
conjunction with policies, and they should employ experimental or high-
quality quasi-experimental methods.>® Over the past decades, Chilean admin-
istrations have shown imagination in designing and implementing education
reform, but they have been less inclined to rigorously evaluate these initia-
tives. Given the universal difficulty in designing effective education policy,
this must change if Chile is to optimize its ability to improve interventions and
increase their impact on school quality and equity.

56. Alejandra Mizala and Pablo Gonzdlez, “La LOCE y la calidad de la educacién,” La
Tercera, 15 April 2007.

57. Mizala and Urquiola (2008).

58. Kane and Staiger (2001).

59. Shadish, Cook, and Campbell (2002).



Comments

Reynaldo Fernandes: Chile has undergone considerable reform of the edu-
cational system in the last twenty-five years. In the early 1980s, the govern-
ment implemented a nationwide voucher system, in which the management
of public schools was transferred from the Ministry of Education to the munic-
ipalities. Under this system, municipal schools receive a per-student subsidy
and are not allowed to charge tuition or turn away students unless over-
enrolled. Subsidized private schools receive the same per-student subsidy as
municipal schools, but they have wide latitude regarding student selection and
are allowed to charge fees (after 1994). Since the end of Augusto Pinochet’s
military government in the early 1990s, Chile has been governed by the same
political coalition, which has given continuity to the effort of improving edu-
cation in the country. This has led to substantial increases in the per-pupil
expenditure, the dissemination of information on school performance, and
other policy measures.

In 2000, Chile participated in the Program for International Student Assess-
ment (PISA), with the expectation that the results would reflect the effects of
years of investment in the sector. The PISA results were disappointing, how-
ever. Chilean students’ performance was much lower than European and Asian
students and similar to that of students in other Latin American countries,
such as Brazil and Mexico. While there is thus no evidence that the Chilean
education reform has improved students’ average test score, there is evidence
that the voucher system has contributed to increased stratification, in the
sense that students with better socioeconomic status have transferred from
public schools to private ones.

McEwan, Urquiola, and Vegas address these issues, contributing to the lit-
erature in two distinct aspects: they present new evidences that Chilean edu-
cation reform has increased stratification and has had little effect on students’
average achievement; and they explore factors that may explain why the evo-

28
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lution of school quality in Chile has been disappointing. In this comment, I
focus on the second contribution.

The market mechanism assumes that efficient firms can be expanded or
replicated, which pushes inefficient firms out of the market. If Chilean stu-
dents’ low performance on the PISA test is due to inefficient schools, then the
market mechanism is not working in the voucher system implemented in the
country. However, the relation between low performance and schools’ ineffi-
ciency is not evident. Students’ performance on standardized tests depends
both on school quality and on external factors such as students’ socioeco-
nomic status. School quality, in turn, depends on the schools’ efficiency in
managing their resources and on the total amount of available resources. Thus,
low performance cannot automatically be identified with school inefficiency.
Given that Chile expanded the freedom of school choice and increased per-
pupil expenditures, one could expect an improvement on test scores. McEwan,
Urquiola, and Vegas show that this is not the case. Their evidence suggests
that the Chilean voucher system did not contribute to increasing schools’ effi-
ciency. The question is, why not?

To address this question, several factors need to be explored, but the
authors focus on just one: “the difficulties researchers have encountered in
generating useful information on school performance.” While the measure-
ment problem is a serious one for establishing an accountability program
(with rewards and punishments) and for assessing the program’s effective-
ness, its importance for orienting parents in school choice is not very clear.
The response to the failure of education reform in Chile must be obtained
elsewhere.

Imperfection of the Quality Measure and School Accountability Programs

The practice of evaluating schools according to their students’ performance on
standardized tests is becoming more frequent worldwide. It is also common to
allocate rewards, sanctions, and assistance based on these results. Since it is
important to show teachers and parents the reasons why their schools are
being rewarded or punished, simple indicators are desirable. This may explain
why students’ mean test scores are among the most widely used performance
measures by school accountability programs. Other measures used are mean
test score variations between two periods of time (a measure of progress) and
mean test score variation for students’ cohorts in different grades (a measure
of value added).
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The literature on school accountability emphasizes two potential problems
in using scores on standardized tests: distortion of incentives and gaming. In
the case of the former, the problem lies in the fact that schools have multiple
goals, whereas the measures used focus on only a few. Schools are therefore
motivated to concentrate their efforts on those aspects required by the pro-
grams. In the case of gaming, schools might adopt strategies to change test
scores without improving teaching quality. Strategies might include training
and motivating students to participate in the tests or excluding low-proficiency
students from the tests or from the school.

McEwan, Urquiola, and Vegas suggest that scores on standardized tests are
imperfect measures of the restricted goals that they are intended to evaluate,
even when no gaming is present. A math test is an imperfect tool for assess-
ing a school’s capacity to provide good learning to its students because it
reflects not only school effort, but also the influence of family and friends, the
students’ inherent abilities, and random error. The authors highlight that test
scores are measures with a lot of noise since the variance of error is very large,
especially among small schools.

McEwan, Urquiola, and Vegas suggest there is a trade-off in the extent
to which rankings generated using test score measures are either very similar
to rankings based purely on students’ socioeconomic status or very volatile
from year to year. This is indeed a serious problem for school accountability
programs, since rewarding or punishing schools based on the socioeconomic
status of their students or based on a lottery would have undesirable conse-
quences for the incentive structure of the schools’ accountability programs.
For example, schools that perform poorly on achievement tests because they
receive low-income students may be discouraged from improving teaching
quality, since school ranking does not reflect all the effort made. Similarly,
programs that focus on rewarding the “best” schools or punishing the “worst”
do not motivate larger schools. Smaller schools are more likely to be among
the top or bottom schools, since error variance decreases as the number of
students rises."

Error variance also creates some difficulties for evaluating programs’
effectiveness using standard procedures such as difference-in-differences
analysis. In any given year, the schools with the lowest performances tend to
be overrepresented among the schools achieving a low value of error. Thus,

1. Kane and Staiger (2002).
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the mean reversion process would tend to increase the mean performance of
the schools with the lowest performances, disregarding any change in schools
quality.

Imperfection of the Quality Measure and School Choice Process

Suppose that three measures of students’ performance on standardized tests
are available for each school: mean test score, value added, and mean test
score variation between two subsequent years. Further suppose that the
variance of error is very small and that it may not be taken into account. If
policymakers have to choose one of these measures to implement a school
accountability program, the majority would probably go with value added.
Some might opt for mean test score variation, but very few would choose
mean test scores, since punishing schools because they have low-income stu-
dents simply is not reasonable. Mean test scores might not be a bad choice,
however, for parents deciding on a school for their children. Value added mea-
sures do not represent what most people consider a good school. A school that
has low-performing students and produces good value added could be a bad
choice for a student with high learning capacity.

Students’ mean test scores may be a good guide for orienting school choice.
First, top schools tend to combine good students and good quality, while bot-
tom schools tend to have both bad students and bad quality. Students who
want to transfer from a low-performing school to a high-performing school are
probably doing the right thing. Second, the family’s options do not include all
schools, but rather are generally restricted to the few that are closest to home.
In this case, the separation of school effects and student effects is not the main
issue, because socioeconomic status tends to be very similar for families liv-
ing in the same neighborhood. If that is not the case, it may be relatively easy
for the families to separate the two effects. The families probably have more
information on schools than the econometrician, who lives far from their
reality.

If schools want to attract more and better students, they need to raise their
students’ mean test score. Better quality schools will probably have an advan-
tage in this process. While the market mechanism may cause stratification,
one could expect that it would raise students’ mean performance substan-
tially. If this mechanism does not work in Chile, it is probably not because
the families lack information on the quality of schools.
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Francisco A. Gallego: This interesting and ambitious paper addresses a vari-
ety of topics related to the school system in Chile. The paper presents a liter-
ature review on the Chilean voucher system and its effects on school quality
and stratification; new evidence on the correlation between school entry and
outcomes using a regression-discontinuity design in a Chilean region with
relatively low school entry and a relatively large share of rural population; a
detailed discussion on the degree of informativeness of most available mea-
sures of school outcomes in Chile; and a policy discussion on the present and
the future of the Chilean voucher system, with implications for other coun-
tries. The paper highlights the key findings that the school system in Chile has
not fulfilled its implicit promise of increasing quality and that the reforms
have accentuated stratification. I agree with these two stylized facts. The new
evidence using regression-discontinuity design supports these facts, but nei-
ther the interpretation of the results nor its policy implications are obvious. In
turn, the section on information is really interesting and shows that simply
providing information may not produce big impacts on school quality. I do
not have major comments on this section, so I concentrate on the other parts
of the paper. Finally, I agree with most of the policy implications presented,
although I would shift the emphasis somewhat.

I organize my comments in two sections. First, my comments on the actual
implementation of the quasi-voucher system in Chile stress a couple of miss-
ing pieces in the analysis. Second, I discuss briefly the policy implications
presented in the paper.

The Quasi-Voucher System in Chile

I agree with the propositions that school quality in Chile could be better and
that the actual implementation of the voucher system has been an important
cause of the high degree of stratification in schools.! However, I would stress
two additional points not present in the paper. First, the Chilean experience of
choice is not the only way of implementing school choice and is certainly sub-
ject to many improvements. In this sense, the Chilean voucher system is not
really a textbook version of the Friedman-style voucher system (which is why
I call it just a quasi-voucher system).? Second, I disagree somewhat with the

1. Many of the ideas presented in this section are based on Gallego and Sapelli (2007a,
2007b).

2. Moreover, some key features of the system changed from 1981 to 2007; see Gallego
(2006).
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authors’ reading of the available literature.® Very little causal evidence is
available to answer many questions, and given the nature of what is available,
it is really hard to learn much more with the methodologies used so far.* In
addition, evidence is still lacking on the cost effectiveness of the Chilean
voucher system. Even if quality did not rise relative to the prevoucher system,
enrollment seems to have improved (although there is no evidence on this),
and little is known about costs in conterfactual scenarios. The rest of this sec-
tion explores three key issues for understanding the actual evolution of the
voucher system and its impacts on quality and stratification.

The Actual Value of the Voucher

From a conceptual point of view, publicly financed education in Chile is
provided through a quasi-market for a heterogeneous product. There is fun-
damental heterogeneity because production costs vary with students’ socio-
economic status. As we economists well know, the key incentive mechanism
in a voucher system should be the value of the per-student voucher. In the
simplest model, p is the value of the per-student voucher, c(g) is the unit cost
of providing quality ¢, and c(.) is increasing in ¢. If there is free entry in the
market, p = c(g), and the value of the voucher pins down quality. A higher
value of the voucher thus implies higher quality. Then, a low value of the
voucher may well explain the low quality observed in Chile—as in the case
of an € voucher in which the value of the voucher is close to zero.

Table 6 presents the annual value of the per-student voucher in Chile. It is
currently about U.S.$1,200 (in constant 2005 PPP-adjusted dollars), which is
equivalent to about 11.3 percent of per capita GDP. The value dropped in the
late 1980s to about $600 (about 15 percent of per capita GDP). To provide a
benchmark, the table also lists the value of selected U.S. voucher programs.
The median for a group of programs is U.S.$2,400 (about 28 percent of per
capita GDP). The value of the Chilean voucher is thus quite low by inter-
national standards. Moreover, there is a consensus in Chile that the value of
the voucher is not enough to provide a minimum acceptable school quality.’

3. Larrafiaga (2004) and Sapelli (2003) provide alternative recent surveys of the Chilean
voucher system. Additional references on the effectiveness of vouchers and public schools
include Sapelli and Vial (2002, 2003, 2005, 2006).

4. As the authors argue, the key weakness of many papers in this literature is “that private
entry into school markets is endogenous.” One must therefore be extremely careful in deriving
causal interpretations of some empirical regularities found in this and other papers.

5. Gallego and Sapelli (2007b).
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TABLE 6. VoucherValue in Several Programs

Program Percent of per capita GDP Value of voucher®

Chile
1982 53.19 1,019
1985 32.55 686
1990 14.12 606
1995 .21 733
2000 12.06 1,010
2005 11.32 1,265

Selected U.S. programs
Charlotte, North Carolina 9.01 1,669
Cleveland, Ohio 24.01 2,455
Dayton, Ohio 10.90 1,178
Florida 34.43 3,927
Milwaukee, Wisconsin 1990 31.00 2,402
Milwaukee, Wisconsin 1998 37.27 4,611
Average 24.44 2,707
Median 27.5 2,429

Source: Author’s calculations.
a. Inconstant 2005 PPP-adjusted U.S. dollars (purchasing power parity).

As previously discussed, the value of the voucher does not depend on stu-
dents’ socioeconomic status. So if the per-student voucher is low on average,
it should be even lower for poor students. In equilibrium, these students are
probably segregated in low-quality public schools, because both public and
voucher schools with excess demand will select “cheap” students.

All in all, both the observed low quality and the stratification may be con-
sequences of the established prices (which are too low, particularly for poor
students) and not of school choice per se. Interestingly, current policies that
will increase the voucher disproportionately for poor students may provide
good experiments for studying the relevance of my story to explain the out-
comes of the Chilean quasi-voucher system.

The Role of Self-Selection and Self-Stratification vis-a-vis Selection
from the Supply Side

Many arguments and policy proposals relate the stratification we observe
in Chile to selection from the supply side, because regulations allow over-
enrolled public and voucher schools to freely select students—that is, private
schools are able to cream skim students. As previously discussed, these
overenrolled schools have incentives for selecting according to student costs.
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Moreover, voucher and secondary public schools may charge a top-up fee
above the voucher.

The question is how big cream skimming from the supply side is. I am not
sure it is as extensive as the arguments in the paper imply. First, the school-
entry cohort is significantly smaller today than during the peak in the mid-
1990s: the school-entry cohort in 2001-05 was 11 percent smaller than in
1996-2000, and it will be 15 percent smaller in fifteen years. Many schools—
especially middle-class schools—have excess supply. Second, survey evi-
dence suggests that 93 percent of parents say they send their kids to the school
they wanted.® This figure is probably biased upward, but the order of magni-
tude is suggestive. Finally, a group of researchers and I recently carried out a
survey of parents in three regions in Chile. The results reveal that 89 percent
of parents apply to just one school (the average number of schools to which
parents apply is 1.16), and only about 7.5 percent of parents applied to a
school and were not accepted.” Moreover, of the students that applied to a
school and were not accepted, about 40 percent ended up in voucher schools.?

This evidence as a whole suggests that selection from the supply side is not
as extensive as commonly thought. An alternative explanation is that there is
self-selection: studies show that parents like to be with peers who are similar
to them.” Moreover, equilibrium self-selection is relevant in both selective
and nonselective schools.'’

The policy implications of self-selection are different from the policy
implications of school selection. Prohibiting school selection will not decrease
stratification significantly if self-selection is what matters the most.

6. Centro de Estudios Publicos (2006).

7. The numbers increase to 1.26 school applications per student and 12 percent of students
who applied to a school and were not accepted in the Santiago Metropolitan Area, which has
the highest penetration of voucher schools. Similarly, the percentage of students who applied
to a school and were rejected and then ended up in voucher schools is 41 percent.

8. The low number of applications may be a consequence of selection from the supply
side. In equilibrium, parents might not apply to schools that they expect are going to reject their
kids. However, if this argument is of first-order importance, it would imply that these sophisti-
cated parents must be really rational when they choose schools, which contradicts one of the
most important arguments against school choice, and that currently used measures of school
selectivity may be severely biased.

9. Elacqua, Schneider, and Buckley (2006); Gallego and Hernando (2007). For the theo-
retical rationale for this class of preferences, see Rayo and Becker (2007). Luttmer (2005) pre-
sents experimental evidence, and Chakrabarti (2005) includes related evidence for the voucher
program in Milwaukee, Wisconsin.

10. Gallego and Hernando (2007).
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The Impact of Nonvoucher Public Programs

Arguments outlining the potential benefits of a voucher system are based on
the assumption that schools have hard budget constraints. In reality, public
schools in Chile tend to receive explicit transfers from other programs and
implicit transfers to finance school deficits.!" At least some public schools,
therefore, have soft budget constraints This should have an impact on the
incentives created by the voucher. This theoretical argument seems to be sup-
ported by the data. Public schools that operate under relatively soft budget
constraints do not react to interschool competition, whereas schools that oper-
ate under hard budget constraints react strongly.'? In contrast, Gallego and
Hernando similarly find that only voucher schools with low market power (in
the quality dimension) offer high quality, while public schools do not react to
this incentive."?

Policy Implications

The value of the voucher needs to be increased, but with different values
for different socioeconomic groups.'* This could increase average quality,
decrease stratification, and improve the set of schools available to poor stu-
dents. However, the necessary differentiation in the additional increase for
poor students seems to be greater than current policy proposals. Simulations
suggest that the value of the voucher should at least be doubled for poor stu-
dents and should not increase for about 20 percent of students.' Thus, it may
not be realistic to expect that small increases in the value of the voucher will
generate big impacts on quality for poor students, because the increase in the
voucher value may not be sufficient to foster acceptable levels of quality.

A second issue that emerges from the previous discussion is that parents
strongly value both distance and quality when choosing schools.'¢ Moreover,
quality seems to be a superior attribute and distance an inferior attribute. This

11. See Serrano and Berner (2002), for instance.

12. Gallego (2006). In that paper, I extensively discuss some valid concerns about the iden-
tification strategy (that is, that “priests are unlikely to have ever been randomly allocated”). 1
present evidence against those concerns and thus in support of the strategy.

13. Gallego and Hernando (2007).

14. Aedo and Sapelli (2001) were the first authors to argue in favor of this proposal.

15. Gallego and Sapelli (2007b). The simulations use the following target: move all stu-
dents to at least 0.50 standard deviation above current average test scores.

16. Gallego and Hernando (2007).
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implies that low-quality schools may survive by being close to students, and
this will be especially true for poor students. Thus, the education system
needs to incorporate an exit mechanism, through a Superintendence or other
institutional arrangement, for schools below some minimum quality level.

Finally, regulations that protect bad public schools from competition should
be eliminated. In the current context, the increase in the voucher could easily
be used just to finance deficits, without a clear impact on school quality.

Conclusion

McEwan, Urquiola, and Vegas raise a number of issues on the effects of a
voucher system and information on school quality and stratification. The
Chilean case provides an interesting experience that includes elements of a
voucher system as well as some key distortions to this system. How these ele-
ments and distortions affect average quality and stratification is the key
research question from an academic and policy perspective. Moreover, there
is room for new research using more theoretically motivated semistructural
empirical studies.'” I look forward to seeing more research on this and other
topics from the authors.

17. Urquiola and Verhoogen (forthcoming) is an excellent example.
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