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1 Impacts on spending shares

Figure 2 documents the impacts of additional FPM funding on total spending per capita as well as
on the main local expenditure categories: education, housing and urban infrastructure, and trans-
portation. There is clear evidence of a jump of about 20% at the cutoff in all of these variables,
although the jumps in expenditure categories are somewhat sensitive to the width of the neigh-
borhood examined. The regression lines also slope downward almost without exception, which is
further evidence favoring the validity of the design. The spending category graphs are considerably
noisier than the total spending graph because the sample size is smaller (due to missing values) and
because the expenditure categories are only available for the years 1982 and 1983, whereas total
spending is reported over the entire period 1982 to 1985. Nevertheless, the jumps in the expendi-
ture categories are also statistically significant as shown in Table 2. This evidence thus suggests
that local spending on education, housing and urban infrastructure, and transportation all increased

by about 20% per capita, leaving local spending shares essentially unchanged.!

2 Impacts on direct public service measures

The public service indicators we consider are dictated by data availability. They are measured in
1991, the earliest posttreatment year for which comprehensive data on municipalities are available.
The indicators are supposed to capture improvements in the main spending areas of education as
well as housing and urban infrastructure. Unfortunately we do not have any indicators on local
transportation services or infrastructure.

In the area of education, we use the primary school teacher-student ratio in municipal elemen-
tary schools and the number of schools run by the municipal government. It is easy to see how
extra spending over the period 1982-1985 might affect the number of schools six years later in
1991. Effects on teacher-student ratios in 1991 might arise if the extra spending on education
was in fact smoothed over subsequent years or if additional teachers could not easily be dismissed
once the funding differential stopped. Public service measures in the area of housing and urban

infrastructure are the percentages of individuals in the municipality with access to water, sewer,

ITo be precise, the null hypothesis of a proportional, 20 percent per capita increase cannot be rejected in any of the
specifications.



electricity and living in substandard housing.

Table 3 shows effects on the primary school teacher-student ratio. Estimates are reasonably
close across samples and suggest that the teacher-student ratio increased by about .01, or one
teacher per hundred students. This compares to an average teacher-student ratio in the marginal
comparison group of about .05. The implied average class-size reduction at the primary school
level amounts to about 3 students per teacher. In contrast, results on municipal elementary schools
(not shown) display no clear patterns and are imprecisely estimated, suggesting that transfers fi-
nanced mostly more labor input as opposed to school infrastructure.

Housing and urban infrastructure measures do not indicate much evidence of public service
improvements. Although the estimates go almost all in the right direction (positive for access to
electricity, water and sewer; negative for inadequate housing) they are very variable and only rarely
statistically significant. Rather than showing separate tables with mostly insignificant results, we
present the school and infrastructure estimates below when we test the joint significance of all
the outcome variables. Figure 3 shows the results for the teacher-student ratio, elementary schools,
and water and electricity access graphically (the graphs for sewer and inadequate housing look very
similar to the electricity graph). Direct evidence on public service improvements is thus mixed at
best: while there is evidence that student-teacher ratios in local primary school systems fell, there

is little evidence that housing and urban development spending affected housing conditions.

3 Further robustness checks

This section provides further robustness checks regarding functional form of both the running
variable (population) and of pretreatment covariates, as well estimates using the change in average
schooling and literacy outcomes over time, rather than the 1991 levels. The corresponding dif-
ference estimates are also presented for cohorts that had largely completed their education when
the extra funding started in 1982 and for whom one would expect smaller or no impacts. A final
robustness check on education outcomes uses only the subsample of individuals who were born in
the municipality and never moved away. All the previously discussed results turn out to be robust
to these additional tests. To conclude this section, we test and reject the joint null hypotheses of

no discontinuities in any outcome variable, suggesting that at least some of the impacts above are



real. This section starts out with robustness checks for schooling (3.1), followed by literacy (3.2),

and poverty (3.3), and concludes with the joint test (3.4).

3.1 Schooling

Table 5.1 presents pooled estimates across cutoffs ¢; and ¢, as well as ¢y, ¢ and ¢3 for the
older cohorts of 19- to 28-year-olds in 1991 and for the three previously used bandwidths (p =
2%, 3% and 4%). For each bandwidth, Table 5.1 has 3 columns, corresponding to the following
specifications: first, linear population polynomial with pretreatment covariates as in Table 5 of the
paper but now including average years of schooling of the 8- to 17-year-olds in 1980 (19- to 28-
year-olds in 1991) based on the 1980 census microdata as an additional control; second, quadratic
population polynomial without covariates; and third, linear population polynomial with a quadratic
specification of the pretreatment covariates. The corresponding results for the younger cohort of
9- to 18-year-olds in 1991 are presented in Table 6.1.

All estimates in Table 5.1 are positive and most of them fall in the 0.2 to 0.3 range, the same
result encountered in Table 5 of the paper for the specifications with covariates. And as before,
these estimates become statistically significant (at 5%) even within a relatively small neighborhood
of +/- 3% around the cutoffs. Table 5.1 also gives results of three hypothesis tests, one for each of
the three specifications discussed above. The first is a t-test of the hypothesis that the coefficient
on the pretreatment outcome is equal to one, as imposed in the first-difference specification further
discussed below. This null hypothesis is never rejected across bandwidths and cutoffs (the lowest p-
value 0.15). The second test investigates the joint hypotheses that the coefficients on the quadratic
population terms on either side of the cutoff are zero, that is, whether linearity of the population
polynomial can be rejected. As expected, there is no statistical evidence against linearity close to
the cutoff (p = 2% and 3%), although for the p = 4% bandwidth linearity is clearly rejected. The
third is an F-test for the joint hypotheses that the coefficients on the quadratics in covariates are all
zero. It turns out that the statistical evidence against including covariates linearly is weak across
bandwidths and cutoffs.

Estimates of the schooling gains for the 9- to 18-year-old cohort in 1991 based on the same

specifications as above are presented in Table 6.1. The only difference with the above specifications



is that pretreatment average schooling for this cohort (0- to 7-year-olds in 1980) is not included
since the census only collects schooling information for those aged 5 or above. As in Table 6, the
discontinuity estimates fluctuate around 0.15 years per capita, again statistically significant even
in the narrow samples around the cutoffs. Again there is no statistical evidence against linearity of
the population polynomial close to the cutoff (p = 2% and 3%) and only weak statistical evidence
against including covariates linearly.

Table 5.2 presents estimates where the dependent variable is the change in average years of
schooling between 1991 and 1980 of the older cohorts (19- to 28-year-olds in 1991). This approach
imposes a coefficient of one on initial schooling of this cohort, rather than allowing the coefficient
to be estimated as in Table 5.1 above. For each bandwidth, Table 5.2 has 3 columns, corresponding
to the following specifications: first, linear population polynomial without covariates; second,
quadratic population polynomial without covariates; and third, linear population polynomial with
covariates. Again, all estimates in Table 5.2 are positive, most of them fall in the 0.2 to 0.3 range
and they become statistically significant even within a relatively small neighborhood of +/- 3%
around the cutoffs.

In contrast, the corresponding estimates based on changes in average schooling for those 25
years and older in 1980—typically considered to have completed most of their schooling—are
close to zero in magnitude (sometimes negative) and very far from statistical significance as shown
in Table 5.3. These estimates are for the exact same cohorts for which Table 3 in the paper shows a
positive schooling differential before the extra funding had started. While it is reassuring that these
older cohorts did not experience any schooling gains, strictly speaking this is not a falsification test.
Although one would expect smaller effects on education outcomes for cohorts that were beyond
regular elementary schooling age, the effect need not be zero since older cohorts might have at-
tended adult literacy programs that were promoted by the military government and offered through
the local administration, such as the MOBRAL (Movimento Brasileiro de Alfabetiza¢do). In fact
the difference in average years of schooling of these cohorts in the comparison group is about 0.32,
on average (Table 5.3). This would be consistent with roughly one out of three individuals among
those 25 years and older getting an extra year of schooling over the eleven-year-period from 1980

to 1991.



As a final robustness check, we also estimate the impact on schooling for the 19- to 28-year-
olds in 1991 on a restricted sample of individuals who were born in a given municipality and never
moved away. The results are shown in Table 5.4 and are again quantitatively close to those from the
unrestricted sample. This provides suggestive evidence that the schooling gains stem at least partly
from existing residents, rather than being driven by inmigration of more highly educated individu-
als in response to public service improvements. The results are only suggestive, however, because
there could be selective attrition among nonmigrants across treatment and comparison communi-
ties. In particular, more educated individuals might be more likely to stay in the municipality in

response to public service improvements.

3.2 Literacy

Table 7.1 presents robustness checks for literacy outcomes of the 19- to 28-year-olds in 1991 using
the same specifications as in Tables 5.1 and 6.1 above. As in Table 7 in the paper, the estimates in
Table 7.1 suggest a literacy gain of about four percentage points throughout, significant even in the
+/- 2% window around the cutoffs. The hypothesis that the coefficient on the pretreatment outcome
is equal to one is soundly rejected across bandwidths and cutoffs (p-values of 0.00), although this
turns out not to matter at all for the estimate of interest. Again as expected, there is no statistical
evidence against linearity of the population polynomial close to the cutoff (p = 2% and 3%)
although for the p=4% bandwidth linearity is again rejected. There is also only weak statistical
evidence across bandwidths and cutoffs against including covariates linearly.

Estimates of the literacy gains for the 9- to 18-year-old cohort in 1991 are presented in Table
7.2. Table 7.3 presents robustness checks. Estimated impacts are mostly around two to three
percentage points, again statistically significant even in the discontinuity samples. As in Table 7.1,
Table 7.3 shows no statistical evidence against linearity of the population polynomial close to the
cutoff and strong evidence against including covariates linearly across bandwidths and cutoffs.

Table 7.4 presents estimates where the dependent variable is the difference in literacy rates
between 1991 and 1980 of the older cohorts (19- to 28-year-olds in 1991). Compared to the
estimates of about four percentage points in Tables 7 and 7.1, those in Table 7.4 suggest a slightly

lower literacy gain of about three percentage points, again statistically significant even within a



relatively small neighborhood of +/- 3% around the cutoffs.
Table 7.5 presents the final robustness check for the literacy gains of the 19- to 28-year-olds
in 1991 based on the subsample of individuals who were born in a given municipality and never

moved away. The results are again quantitatively close to those from the unrestricted sample.

3.3 Poverty

Table 8.1 presents robustness checks for the poverty rate using the same specifications as in Table
5.1 above. As in Table 8 in the paper, the estimates in Table 8.1 suggest a poverty reduction of
about four to five percentage points, significant even in the +/- 2% window around the cutoffs.
There is no statistical evidence against linearity of the population polynomial for any bandwidth.
In contrast, there is strong statistical evidence across bandwidths and cutoffs against including co-
variates linearly. Again, this turns out not to matter much since estimates with linear vs. quadratic

covariates are always very similar.

3.4 Testing joint significance

The analysis so far has examined impacts of additional financing on several intermediary and final
outcomes, some of which were statistically significant, while others were not. Since examining
a sufficient number of variables would always yield some jumps that are statistically different
from zero simply by chance, it is important to test the joint hypotheses of zero discontinuities in all
outcome variables. Table 10 presents local linear estimates from the pooled specification across the
first 3 cutoffs and the results of F-statistics, testing the joint null hypotheses of no discontinuities
in any outcome variable. The tests clearly reject these joint hypotheses, suggesting that at least

some of the effects are real.

4 Heterogeneous effects

In this section we show that additional resources had stronger effects on schooling and literacy in
the north of Brazil, which is generally less developed than the south (see Table 1 in the paper for
the definitions of north and south). We also find stronger effects on schooling in rural compared to

urban municipalities, which would be consistent with the larger role municipal governments play



in the provision of elementary education in rural areas. Poverty reduction was somewhat more
pronounced in the south of the country and evenly spread across rural and urban municipalities.

Table 11 shows impacts of additional FPM transfers on total public spending per capita and
on the primary school teacher-student ratio in northern and southern states of Brazil. Spending
increased by about 20% in both parts of the country and effects on primary school teacher-student
ratios tend to be positive and statistically significant, especially in the south. Although all estimates
tend to be larger in the south they are not statistically different from each other. None of the other
public service indicators are statistically significant in either region (results not shown).

Table 12 shows that the average schooling and literacy gains reported above are for the most
part accounted for by gains in the northern part of the country. The estimates with covariates put
the schooling gains in the north at about 0.3 years. Literacy gains are also larger in the north
than in the south. These regional differences in literacy and schooling gains are not statistically
significant.> The poverty reduction, in contrast, is larger in the south, and the differential impact is
statistically significant.

Tables 13 and 14 examine whether the notion that extra funds have stronger effects in less
developed areas holds true not just between the northern and southern parts of Brazil but also
across rural and urban areas as distinguished by the median percentage of urban residents in 1980.
Table 13 shows that spending increased by about 20% in both urban and rural municipalities. The
effect on primary school teacher-student ratios tends to be positive and statistically significant in
rural areas, with no real difference in urban areas although the differential effect is not statistically
significant.> Again, none of the other public service indicators are statistically significant in either
region (results not shown).

The results in Table 14 suggest that almost the entire schooling gains come from rural munici-
palities (an additional 0.5 year of schooling per capita). Effects in urban communities are smaller,
statistically insignificant but not statistically different from the effects in rural communities.* The

literacy gains are more evenly spread although they too are concentrated among rural municipali-

2The coefficients and standard errors on the interaction of the treatment indicator with the region indicator (1 for south)
in the pooled sample for schooling and literacy are, respectively: -0.172 (0.208) and - 0.033 (0.024).

3The coefficient and standard error on the interaction term of the treatment indicator with the urban indicator (1 for
urban) are -.007 and (.007).

4The coefficient and standard error on the interaction term are -.335 and (.221).



ties and somewhat smaller in urban municipalities although the difference is again not statistically
significant.” The poverty reduction is evenly spread across urban and rural communities. Overall,
the point estimates suggest that additional public spending had stronger effects on schooling and
literacy in less developed parts of Brazil, while poverty reduction was more pronounced in the
south of the country and evenly spread across rural and urban municipalities.®

An alternative explanation for these effects is that poor communities had stronger preferences
for education than richer communities and hence spent a higher proportion of extra funds on ed-
ucation. A direct test of this alternative view is to examine the share of education expenditure in
total spending subsequent to the increase in funding in poor vs. rich areas. Unfortunately, however,
existing expenditure data do not allow such a disaggregation between 1984 and 1989. When we
test for differential effects on education expenditure shares using data from 1982 and 1983, we
find no significant effects (results not shown), suggesting that stronger preferences for education
in poor communities are not the driving force behind the higher schooling and literacy gains found

in less developed parts of Brazil.

5The coefficient and standard error on the interaction term are -.005 and (.026).

6We also break the sample into high vs. low education and low vs. high initial poverty counties and find quantitatively
similar results.
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Table 1: Discontinuity tests for pretreatment covariates (quadratic specifications)

Polynomial specification: Quadratic Quadratic Quadratic Quadratic Quadratic
Neighborhood (percent): 2 3 4 5 6
Opposition party (0/1) 0.192 0.132 0.084 0.064 0.043
(0.153) (0.126) (0.112) (0.103) (0.094)
Average years of schooling 0.218 0.044 0.075 0.144 0.260*
(25 years and older) (0.267) (0.202) (0.178) (0.157) (0.149)
Urban residents (percent) 0.826 0.151 -0.092 2.021 3.105
(6.857) (5.166) (4.625) (4.226) (3.729)
Net enrollment rate (percent) 0.962 1.833 2.013 4.090 5.984**
(7- to 14-year-olds) (5.919) (4.419) (3.782) (3.241) (2.960)
Literacy rate (percent) 0.355 0.266 0.261 1.550 3.000
(15 years and older) (4.723) (3.578) (3.055) (2.650) (2.451)
Poverty headcount ratio (percent) 2.645 6.206 2.126 -0.615 -2.485
(national poverty line) (5.913) (4.406) (3.759) (3.348) (3.038)
Income per capita (percent) 3.357 -7.493 -2.040 2.319 6.718
(percent of minimum salary) (12.216) (9.598) (7.771) (6.919) (6.296)
Infant mortality -4.782 -3.318 -2.549 -7.464 -7.070
(per 1000 life births) (8.076) (5.911) (5.602) (4.851) (4.569)
Log current transfers 1981 0.099 0.116 0.093 0.103 0.157**
(per capita) (0.146) (0.110) (0.092) (0.085) (0.079)
Log capital transfers 1981 0.291 0.124 0.102 0.083 0.087
(per capita) (0.274) (0.200) (0.168) (0.153) (0.142)
Log total revenue 1981 0.149 0.132 0.064 0.127 0.183**
(per capita) (0.127) (0.106) (0.089) (0.080) (0.074)
Log own revenue 1981 0.258 0.173 0.222 0.449 0.514
(per capita) (0.689) (0.515) (0.432) (0.364) (0.340)
Municipalities 202 297 391 479 570
F-statistic 0.86 0.85 0.43 0.75 1.16
[p-value] [0.59] [0.60] [0.95] [0.71] [0.31]

Notes. Table entries are OLS estimates (standard errors) of discontinuities in pretreatment covariates using the
pooled specification across the first three cutoffs described in Section 1V, equation (2) in the main text. F-statistic
tests the joint null hypotheses of no discontinuities in any pre-treatment covariate. Clustered (at the municipality
level) standard errors in parentheses. Neighborhood (percent) is percent distance from respective cutoff. All
specifications include state fixed effects and segment dummies. All specifications allow for differential slopes by
segment and on each side of the cutoff. Opposition party is an indicator for whether the county was run by a PDS
mayor from 1982-1988 (0) or a mayor from an opposition party (PMDB, PDT, PT or PTB) (1). (***, **, and *)
denote significance at the 1 percent, 5 percent and 10 percent levels, respectively.
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Table 2: Impacts on spending categories

Polynomial specification: Linear Linear Linear Linear Linear
Neighborhood (percent): 2 2 3 3 4
Pretreatment covariates: N Y N Y N

Panel A: log education spending per capita (1982-1983)

Pooled cutoffs 1-3

I[X>0] 0.479*** 0.392** 0.334*** 0.261** 0.348***
(0.154) (0.170) (0.115) (0.120) (0.095)
Observations 140 137 205 202 273
R-squared 0.51 0.59 0.49 0.58 0.47
Pooled cutoffs 1-2
I[X >Q] 0.536** 0.551** 0.367** 0.308* 0.312***
(0.205) (0.222) (0.147) (0.157) (0.116)
Observations 94 93 141 140 185
R-squared 0.59 0.68 0.59 0.66 0.55

Panel B: log housing and urban infrastructure spending per capita (1982-1983)

Pooled cutoffs 1-3

I[X>0] 0.254 0.134 0.239 0.108 0.378**
(0.281) (0.295) (0.225) (0.215) (0.192)
Observations 136 133 198 195 263
R-sguared 0.39 0.56 0.27 0.47 0.28
Pooled cutoffs 1-2
I[X > 0] 0.565* 0.269 0.409 0.193 0.482**
(0.299) (0.287) (0.257) (0.241) (0.222)
Observations 92 91 136 135 180
R-sguared 0.42 0.65 0.30 0.51 0.28

Panel C: log transportation spending per capita (1982-1983)

Pooled cutoffs 1-3

I[X >0] 0.287 0.239 0.228 0.215 0.293**
(0.189) (0.208) (0.145) (0.157) (0.136)
Observations 139 136 202 199 267
R-squared 0.84 0.87 0.83 0.84 0.78
Pooled cutoffs 1-2
I[X > 0] 0.244 0.263 0.181 0.213 0.157
(0.241) (0.292) (0.183) (0.209) (0.160)
Observations 93 92 139 138 181
R-squared 0.87 0.89 0.86 0.87 0.82

Linear
4

Y

0.201%**
(0.096)
269
0.55

0.277+*

(0.119)
183
0.62

0.313*
(0.184)
259
0.47

0.408*
(0.213)
178
0.48

0.254*
(0.133)
263
0.79

0.168
(0.164)
179
0.84

Various'

15

Y

0.247%**
(0.078)
832
0.46

0.289***
(0.094)
578
0.48

0.239*
(0.141)
810
0.43

0.345**
(0.165)
564
0.40

0.164*
(0.085)
810
0.74

0.180*
(0.096)
565
0.76

Notes: OLS estimations. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent
distance from respective cutoff. All specifications include state fixed effects and segment dummies. Pretreatment
covariates (1980 census) include county income per capita, average years of schooling for individuals 25 years and
older, poverty headcount ratio, illiterate percentage of people over 14 years old, infant mortality, enrollment of 7- to 14-
year-olds and percent of population living in urban areas. All specifications allow for differential slopes or curvature by
segment and on each side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5 percent and 10 percent

levels, respectively.

Moving down the table from the top of Panel A to the bottom of panel C, the specifications are quadratic, quadratic,

quadratic, quadratic, linear, and linear, respectively.
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Table 3: Impact on teacher-student ratio

Dependent variable: primary school teacher-student ratio in 1991; comparison mean: 0.054

Polynomial specification: Linear Linear Linear Linear Linear Linear Quartic
Neighborhood (percent): 2 2 3 3 4 4 15
Pretreatment covariates: N Y N Y N Y Y

Pooled cutoffs 1-3

I[X > 0] 0.012**  0010*  0008**  0.007*  0.008*  0005*  0.012***
(0.005)  (0.005)  (0.004)  (0.004)  (0.004)  (0.003)  (0.004)

Observations 175 172 263 260 345 341 1125

R-squared 0.45 0.53 0.44 0.52 0.42 0.50 0.47

Pooled cutoffs 1-2

I[X>0Q] 0.011** 0.012** 0.008* 0.010** 0.006 0.006 0.007
(0.005) (0.006) (0.005) (0.005) (0.004) (0.004) (0.005)
Observations 114 113 180 179 236 234 769
R-squared 0.44 0.56 0.45 0.53 0.40 0.48 0.46
1% cutoff
I[pop > 10188] 0.007 0.012 0.013 0.014* 0.009 0.011* 0.016**
(0.013) (0.013) (0.009) (0.008) (0.008) (0.006) (0.008)
Observations 56 55 91 90 124 122 420
R-squared 0.37 0.71 0.35 0.56 0.36 0.51 0.46
2" cutoff
I[pop > 13584] 0.015 0.019 0.004 0.011 0.002 0.002 0.001
(0.010) (0.012) (0.007) (0.007) (0.006) (0.007) (0.007)
Observations 58 58 89 89 112 112 349
R-squared 0.57 0.65 0.60 0.67 0.55 0.62 0.50
3" cutoff
I[pop > 16980] 0.019* 0.011 0.013* 0.007 0.013** 0.009 0.024***
(0.010) (0.012) (0.008) (0.008) (0.007) (0.006) (0.008)
Observations 61 59 83 80 109 107 356
R-squared 0.72 0.77 0.66 0.75 0.58 0.66 0.52

Notes. OLS estimations. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent
distance from respective cutoff. All specifications include state fixed effects. The pooled specifications include segment
dummies. Pretreatment covariates (1980 census) include county income per capita, average years of schooling for
individuals 25 years and older, poverty headcount ratio, illiterate percentage of people over 14 years old, infant mortality,
enrollment of 7- to 14-year-olds and percent of population living in urban areas. All specifications allow for differential
slopes or curvature by segment and on each side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5
percent and 10 percent levels, respectively.

16



"APANOBOSa ‘spAa| Jusdsed QT pue Jusdted G ‘usdsed T oyl e 80ued 1JIUBIS 810UBP (4 PUR ‘4 ‘xxx) "}J0INOBYI JO BPIS YJea uo pue Juswibss
Ag 3IneAIND 10 S3dOs [eUSRYIP 04 MO|e SUOIIRO141090S ||V "(TE6T Ul Splo-1e9A-8Z 01 -6T) 086T Ul 10Y0d pjo-Skeak-,T 01 -8 8y} Jo Buljooyss jo
Steah affesone apnjoul osfe / pue ¢ ‘T suwnjo) 'seale ueqin ul bulal] uoirendod Jo 1usdsed pue spio-Jeak-pT 01 -/ JO JuBW||oJud ‘Alle1ioW Juejul
‘plo skedA T »ono ajdoad Jo afielusolsed arsslI||l ‘olTel JUNoopeay AlAod ‘BP0 pue SkeaA Gz senplAIpul Jo) Buljooyds Jo sieak abekne ‘elided
Jod awiooul Aunod apnaul (SNsUsd OZET) SAIRLIRACD JUBWIIESIRIH 'S3 ILLNp uawbas pue S1391j0 Paxl) S1els apnjoul SUoIea1f0ads ||y "1JoInd
9AN0adsa. Wol) souelsip weded s (Jusdsed) pooyloqubieN 'sesayiuated Ul SI0LB plepuels 1SNgoJ-Al1011SepaysoReH 'SUOITeWSS S0 SOI0N

[veol [090] [es0] [enen-d]
STT 6.0 0S0 Alxeaul| :0H o} 15914

[00°0] [cz0] [vT°0] [enpea-d]
¥8'€ 6ET 9/ T A1xeaul| 04 Joj 15914

[cT°0] [zz 0] [9T°0] [enpea-d]
502 2sT /67T T=T7A4 104 0} 159)-

(9z1°0) (Teg0) (8TT°0) (V2 N0)) (e8g0) (821°0) #81°0) (TeS0) (291°0)
#x0.2°0 TZ2v°0 69T°0 xx912°0 2220 66T°0 0ST'0 ¥8T°0 G800 [0< Xl
Z-T SHOIO pajood

[zo0] [9z'0] [89°0] [enpea-d]
Ve 82T 690 Aresul| 0 oy 1501

[00°0] [9T°0] [¥T°0] [enpena-d]
98'c 98T 99T Ajeaul| :0H 1o} 1591

[st0] [15°0] [85°0] [enpen-d]
€90 0 0£0 T=T7A4 104 0} 159)-

(0oT°0) (89z0)  (€60°0) (STT°0) (cog0) (¥o1°0) (091°0) (86£°0) (GeT0)
«+872°0 98¢0 «6.T°0 *x7G20 Z5T0 ¥002°0 YT0 ovT0 ozT0 [0< Xl
€-T SHOIO pajo0d

a1reIpend BUON laul7  oneipend BUON Jeaul a1eipend BUON Jeaul ‘SO 1IeA0d JUBWIRSIB.d
laull  omeJpend  Jedul Jeaul] a1Ipend Jeaul Jeaul o1rIpend) Jeaul :lelwiouA|od uoire|ndod
14 14 14 € € € Z Z Z :(ue2sed) pooyloqybeN

9¢ 7 ‘Ueall UoSedliod [Te6T UTSP[0-189A-8Z O -6 DUTIOOUJS JO SIeak abeloie S[CeleA Juapuada

1661 Ul SP]O-1BIA-8T 0} -6 ‘Surjooyds uo 3oedul J0J SYOYD Ssomsnqoy :[°S [qelL

17



‘ApANsadsal ‘spna| usdsed 0T pue usdsed g ‘usosed T ayl e
30URD1JIUB IS 810UBP (4 PUR ‘4 ‘xxx) "}OINDBY] JOBPIS YIes Uo pue Juswbss Ag ainieAind 1o sados eliuasiIp 104 MO| e SUoIRd 1}10ads
[V 'Seare ueq.n ul Bulall uoirendod Jo jusosed pue splo-feak-4T 01 -/ JO Juswjjoius ‘Alljelow Juejul ‘plo skeak T o ajdoad Jo
abieuadsed areJoll||l ‘ol unoopeay Aenod ‘Jep|o pue Seak Gz SenpliAlpul o) Buljooyss Jo sieadh afiesene elided Jod awooul Aunod
apN|oul (SNSUBD O8ET) SO 1LIRA0D JUBWIIEaIRIH "SSILUWIND JuBWBss pue S)384Je PaXI) a1els apn|oul SUoIed1}10ads ||V 1J0INd BA10adsal
woJ} aouesip wadsed s1 (Jusdased) pooyloqybieN ‘sesayiusted Ui SioLB plepuess 1Snqos-A11011Sepaxs0e1eH 'SUOIRWIISS SO S9I0N

18

[c0°0] [ec 0] [c20] [enea-d]
9z¢ QT 290 Alpeaul| :0H 1o} 191
[90°0] [65°0] [TT0] [enfea-d]
0£2 69°0 26T Aiesul| :°H Joj 1591

(0s00) (ecoz0) (0800)  (680°0) (zez0) (6800) (2zT0) (2ze0)  (T2r0)
xx0LT°0 2220  ««79T0  x+602°0 VZT'0  x+G020 T6T0 2610 T.T0 [0< Xl
Z-T SHOMd pa100d
[0°0] [cz 0] [88°0] [enjea-d]
8Tz 9T Z0 Ateaul| :0H 0} 15914
[zo0] [ot 0] [5T0] [enen-d]
55z S6°0 09T Alteaul| :0H 0} 15914

(2900) (8sT0) (2900)  (¥200) (2.t10) (12000 (660°0) (2.ez0)  (s60°0)
«LTT0 Z6T0  ++9ET0 «TET0 9800  xx99T°0 €ET0 LTT0 GGT0 o< Xl
€-T SHOId Pa100d
a1rIEEend 3UON Jeaul7  omeipend BUON Joul]  oleJpend)  SUON Jeaul ‘SO 1IeA0D JusWiIealeid
Joul7  oneipend  Jfesul Faull  omespend  Jeaul foul7  omelpend  Jeaul :lelwouA|od uoire|ndod
% v % e € € Z Z Z :(lusoed) pooyoqubieN

T9°¢ :Uealll UOSIedliod ‘16T Ul SP[O-18ak-8T 0] -6 'BUIO0UDS JO SIeak abeiene 8 |ge A Juepladaql

1661 UL SP[O-1BIA-8T 0} -6 “BUIjooyds uo joeduil J0J SO ssauIsnqoy :1°9 dqel.



‘ApAndadsal ‘spna| uased QT pue usdsed g “usdsked Tayl e
0ued 1B IS 910UBP (4 PUR ‘44 ‘xxx) "1JOIND BY] JO BPIS YJed Uo pue JuswiBes Ag ainfenind Jo sadofs enuaelip Jo) MO|e Suoied1}iseds ||V 'seale
ueq.n uil Buial uoirendod Jo 1usaiad pue splo-seah-T 01 -/ JO W [[oJud ‘Alifeliow Juejul ‘plo Seah 1T Jeno ajdoad Jo afiejusdled arelell||l ‘Olel
unoopeay Alienod ‘Jep|o pue skeak Gz SenpiAipul o) Buljooyds Jo sieak abesene elided Jod awooul AJunod apnjoul (SNsusd 086T) SO IRA0D
JUSLLTEaJRId 'S ILIWINP JUsWBas apnjoul suoiedl)ioeds pajood syl "SSIWNP UBWIBas pue S199)J8 Paxi) aels apn|oul SUOIRdI}Ioads || “JJoInd
9AI1290s3. WoJ4) douesip usdsed si (Jusased) pooyloguybieN 'sesayiuafed Ul SloJe plepuels 1SNCoJ-A11011SepaXys0RIBH 'SUOITRWISS SO SOI0N

[00°0] [co0] [ezo] [enea-d]

¥9'€ 89¢C T Aseaui| :°H Joj 15914

810 9e0 €0 ¥50 Zro 6E°0 090 L0 G0 pa.senbs-y

192 €92 €92 z0g €02 €02 zetT eeT eeT SuoIIeARBSIO
(8TT°0) (86T°0) (eeT0) (821°0) (€TZ°0) (evT0) (6ST°0) (582°0) (68T1°0)

10 ¥82°0 «E2°0 6.T°0 Z60°0 «+E82°0 £50°0 G210 JAXAN o< XIi

¢-TS}01nd pajood

[00°0] [c0°0] [v0°0l [enea-d]

Ge'e ov'e 122 Axesui| 04 JoJ 1591

0S0 GE0 Z€0 250 9¢'0 ¥E'0 G50 Zvo 6E°0 pe.enbs-y

/8¢ 16 16 v6¢ 162 162 66T 202 z02 SuoIABSAO
(¥60°0) (€91°0) (60T°0) (#0T°0) (181°0) (g210) (¥eT0) (8e2°0) (6ST°0)

«0.T°0 «T/20  «x+6/20  «I6T°0 6,00 #+T0E0 9IT0 8200 9870 [o< Xl

£-T SHOMo Pajood

A N N A N N A N N Salellenod juswiieseid
Jeaul o1eIpend Jeaul Jeaul o1eIpend Jeaul Jeaul J1reIpend Jeaul] :lelwouAjod uoire|ndod
14 14 14 € € € Z 4 Z :(usosed) pooyloqubeN

Gz ‘Uesw uos1edlliod ‘TEET UlISP0-189A-8Z 01 -6T '086T PUB T66T USOMISq BUT|00UJS JO SIeaA abelone Uladuaellip B[0elleA Juepuadad

1661 UL SP[0-1BIA-8T 01 -6 “Surjooyds ur a3ueyd uo joedwy :7'¢ d[qeL,

19



‘ApAnocadsal ‘spaa| usosad QT pue usdJed g “usdled T ayl e aoued1}iubis ajousp (4 pue
‘vx ‘xxx) "1OIND Y] JO 8PS YyJed uo pue Juswbas Ag aineAInd Jo S9dojs [elusseliIp J0) MO SUOIRDI}IDadS || 'Seate uedg.n ul Buial] uoire|ndod
10 1uR2Jad pue spo-1eah-7T 01 -/ JO JuBwW |[oJud ‘A11fe1iow Juejul ‘plo Steah 7T Jono ajdoad Jo afiejuadled areJell||l ‘olrel 1unoopeay Anod elided
Jad awiooul Aunod apnoul (SNSuUsd O8BT) SBIRIIRAOD JUBWITESIRIH "SaIlWNp JuswWBas pue S1091j0 PaXI) 9IS apn|oul SuoledIineds ||V 1o
91199053l woJ) aouesip 1ueased si (Jusased) pooyloqubieN 'sesayiusted ul S0l plepuels 1SNgo.-A11011Sepays0RIBH 'SUOITRWNSS SO SII0N

[og 0] [8g0] [og0] [enea-d]

€21 0£0 0 Alesul| 0H 1o} 1914

810 810 910 820 €20 220 620 /20 /20 pa.enbs-y

192 €92 €92 202 €0e €02 ZeT eeT eeT SUOIRABSIO
080°0) (T160°0) (SL00) (060°0) (960°0) (820°0) (90T°0) (8TT°0) (Tot'0)

£00°0- S60°0 0T0°0- GE0'0 G800 2€0°0 2500 2900 ¥,00 [0<Xx]i

Z-T SHOMD pa|o0d

[0l [6g°0] [c2°0] [enea-d]

cT'T S0'T 09°0 Axesul| 04 Joj 15914

€10 110 0T0 910 ¥10 rAN0) 120 610 810 pa.Jenbs-y

/8E 16E 16E v6¢ 162 162 66T 202 202 SUo[eABSIO
(090°0) (8200) (090°0) (890°0) (S80°0) (#90°0) (180°0) #TT°0) (280°0)

6200 9800 G£00 /900 0900 2,00 8500 000 6500 [o< XII

€-T SJOI pejood

A N N A N N A N N ‘Soleenod Juswieslpid
Jeaul o1RIpEnd JeaulT Jeaul o1reIpEnd Jeaul Jeaul o1reIpend Jeaul :lelwouAjod uoirendod
1% 1% 1% € € € Z 4 Z :(ueased) pooyloqubeN

ZE°0 ‘Uedw uosedwiod ‘086 T UTSP|0-I1edk 72 9A0Ge '086T PUe T66T USSMISC BUT00UIS JO SIeaA abelone UTaouaellIp o (qelen juspusdaq

0861 Ul SP[O-1BAA 47 dA0qe ‘3urjooyds ur a3ueyd uo joedwy :¢'¢ dqeL,

20



Table 5.4: Schooling gains for native nonmigrants, 19- to 28-year-olds in 1991

Dependent variable: average years of schooling, 19- to 28-year-oldsin 1991, native non-migrants

Polynomial specification: Linear Linear Linear Linear Linear Linear Quartic
Neighborhood (percent): 2 2 3 3 4 4 15
Pretreatment covariates: N Y N Y N Y Y

Pooled cutoffs 1-3

X > 0] 0.413 0.336**  0.663***  0.424%**  0592¢**  0331***  0.375++*
(0.283) (0.168) (0.226) (0139)  (0.190)  (0.120)  (0.164)

Observations 202 199 297 204 301 387 1271

R-squared 0.72 0.88 0.70 0.87 0.68 0.86 0.86

Pooled cutoffs 1-2

I[X >0] 0.486 0.324 0.652%* 0.454** 0.565%* 0.363** 0.373*
(0.361) (0.215) (0.284) (0.181) (0.243) (0.159)  (0.216)
Observations 133 132 203 202 263 261 874
R-squared 0.73 0.88 0.71 0.87 0.68 0.86 0.85
1 cutoff
I[pop > 10188] 0.221 0.767 0.499 0.588* 0.489 0.491** 0.557
(0.543) (0.475) (0.380) (0.351) (0.358)  (0.278) (0.362)
Observations 68 67 103 103 137 135 479
R-squared 0.80 0.91 0.77 0.88 0.74 0.88 0.86
2" cutoff
[[pop > 13584] 0.382 0.401 0.531 0.471* 0.563 0.333 0.179
(0.610) (0.298) (0.460) (0.259) (0.367)  (0.219) (0.245)
Observations 65 65 100 100 126 126 395
R-squared 0.74 0.94 0.73 0.90 0.70 0.88 0.86
3" cutoff
I[pop > 16980] 0.184 0.584* 0.483 0.390 0.611 0.234 0.484*
(0.529) (0.339) (0.416) (0.249) (0.384) (0.220) (0.263)
Observations 69 67 94 92 128 126 397
R-squared 0.78 0.94 0.75 0.93 0.70 0.89 0.89

Notes: OLS estimations. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent
distance from respective cutoff. All specifications include state fixed effects. The pooled specifications include segment
dummies. Pretreatment covariates (1980 census) include county income per capita, average years of schooling for individuals
25 years and older, poverty headcount ratio, illiterate percentage of people over 14 years old, infant mortality, enrollment of
7- to 14-year-olds and percent of population living in urban areas. All specifications allow for differential slopes or curvature
by segment and on each side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5 percent and 10 percent
levels, respectively.
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Table 7.2: Impact on literacy, 9- to 18-year-olds in 1991

Dependent variable: literacy rate, 9- to 18-year-olds in 1991; comparison mean: 0.73

Polynomial specification: Linear Linear Linear Linear Linear Linear Quartic
Neighborhood (percent): 2 2 3 3 4 4 15
Pretreatment covariates: N Y N Y N Y Y

Pooled cutoffs 1-3

I[X > 0] 0.037 0028  0043**  0027*  0.046%**  0024**  0.032**
(0.028) (0.019)  (0.020)  (0.014) (0.017)  (0.012)  (0.016)

Observations 202 199 297 294 386 387 1271

R-squared 0.82 0.93 0.83 0.91 0.82 0.91 0.90

Pooled cutoffs 1-2

I[X >0Q] 0.049 0.036 0.039 0.037** 0.036* 0.027* 0.044**
(0037)  (0.023)  (0.024)  (0017)  (0.022)  (0.015)  (0.019)
Observations 133 132 203 202 263 261 874
R-squared 0.82 0.93 0.84 0.92 0.82 0.91 0.90
1% cutoff
I[pop > 10188] 0.045 0.056 0.056 0.071** 0.049 0.055** 0.071**
(0058)  (0.049) (0.040)  (0.032)  (0.039)  (0.025  (0.031)
Observations 68 67 103 102 137 135 479
R-squared 0.85 0.94 0.84 0.92 0.81 0.91 0.90
2" cutoff
[[pop > 13584] 0.041 0.037 0.024 0.020 0.032 0.006 0.022
(0045)  (0.037)  (0.031) (00200  (0.026)  (0.018)  (0.023)
Observations 65 65 100 100 126 126 395
R-squared 0.84 0.94 0.88 0.95 0.87 0.94 0.90
3" cutoff
I[pop > 16980] -0.006 0.011 0.029 0.010 0.058* 0.015 0.013
(0.050)  (0.045)  (0.040)  (0.034)  (0.034)  (0.026)  (0.030)
Observations 69 67 94 92 128 126 397
R-squared 0.87 0.94 0.85 0.93 0.84 0.93 0.92

Notes: OLS estimations. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent
distance from respective cutoff. All specifications include state fixed effects. The pooled specifications include segment
dummies. Pretreatment covariates (1980 census) include county income per capita, average years of schooling for
individuals 25 years and older, poverty headcount ratio, illiterate percentage of people over 14 years old, infant
mortality, enrollment of 7- to 14-year-olds and percent of population living in urban areas. All specifications allow for
differential slopes or curvature by segment and on each side of the cutoff. (***, **, and *) denote significance at the 1
percent, 5 percent and 10 percent levels, respectively.
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Table 7.5: Literacy gains for native nonmigrants, 19- to 28-year-olds in 1991

Dependent variable: literacy rate, 19- to 28-year-oldsin 1991, native nonmigrants

Polynomial specification: Linear Linear Linear Linear Linear Linear Quartic
Neighborhood (percent): 2 2 3 3 4 4 15
Pretreatment covariates: N Y N Y N Y Y

Pooled cutoffs 1-3

I[X >0] 0.065%*  0.055%**  0.076+**  0.061***  0.062***  0.044***  0,055+**
(0.028) (0.017)  (0.022) (0.015)  (0.018)  (0.012)  (0.016)

Observations 202 199 297 294 301 387 1271

R-squared 0.77 0.01 0.77 0.89 0.78 0.89 0.88

Pooled cutoffs 1-2

I[X>0Q] 0.058 0.047** 0.058** 0.060*** 0.044** 0.036** 0.050**
0037) (00200  (0.026)  (0.017)  (0.022) (0015  (0.020)
Observations 133 132 203 202 263 261 874
R-squared 0.77 0.93 0.79 0.90 0.79 0.89 0.88
1% cutoff
I[pop > 10188] 0.060 0.085* 0058  0087*** 0038  0045*  0.070**
(0.061) (0.036)  (0.042)  (0027)  (0.040)  (0.026)  (0.030)
Observations 68 67 103 102 137 135 479
R-squared 0.81 0.95 0.82 0.94 0.81 0.92 0.89
2" cutoff
I[pop > 13584] 0.035 0.023 0.048 0.046* 0.049* 0.029 0.029
(0.044) (0025)  (0.038)  (0.027)  (0.028)  (0.020)  (0.025)
Observations 65 65 100 100 126 126 395
R-squared 0.82 0.95 0.81 0.89 0.82 0.89 0.88
3" cutoff
I[pop > 16980] 0.062 0.055* 0.081** 0.057* 0.080** 0.038* 0.065**
(0.046) (0033)  (0.038)  (0.029)  (0.033)  (0.023)  (0.029)
Observations 69 67 94 92 128 126 397
R-squared 0.86 0.94 0.84 0.93 0.82 0.93 0.90

Notes: OLS estimations. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent
distance from respective cutoff. All specifications include state fixed effects. The pooled specifications include segment
dummies. Pretreatment covariates (1980 census) include county income per capita, average years of schooling for
individuals 25 years and older, poverty headcount ratio, illiterate percentage of people over 14 years old, infant mortality,
enrollment of 7- to 14-year-olds and percent of population living in urban areas. All specifications allow for differential
slopes or curvature by segment and on each side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5
percent and 10 percent levels, respectively.
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Table 10: Joint significance test of education, income and public service outcomes

Neighborhood (percent): 2 2 3 3 4 4
Pre-treatment covariates N Y N Y N Y
Education Outcomes

Literacy rate 0.057**  0.047***  0.062***  0.049***  (0.059***  0.041***
(19- to 28-year-olds) (0.027) (0.016) (0.019) (0.012) (0.016) (0.012)
Literacy rate 0.037 0.028 0.043** 0.027* 0.046***  0.024**
(9- to 18-year-olds) (0.028) (0.019) (0.020) (0.014) (0.017) (0.012)
Average years of schooling 0.322 0.225 0.516***  0.301***  0.528***  (0.275***
(19- to 28-year-olds) (0.260) (0.151) (0.198) (0.114) (0.171) (0.102)
Average years of schooling 0.207 0.155* 0.287** 0.166**  0.288***  0.136**
(9- to 18-year-olds) (0.157) (0.096) (0.117) (0.071) (0.099) (0.062)
Household income

Poverty headcount ratio -0.037 -0.064***  -0.060** -0.051***  -0.054**  -0.037***
(National poverty line) (0.039) (0.022) (0.029) (0.017) (0.024) (0.015)
Income per capita 7.56 16.96 15.16 4.873 18.06 4.967
(R$ 2008) (24.23) (27.78) (19.45) (16.01) (17.41) (14.26)
School resources

Number of municipal 5.087 4.247 -1.009 2.162 -2.813 -0.146
elementary schools (5.796) (5.170) (4.561) (4.174) (4.042) (3.601)
Primary school 0.012** 0.010** 0.008** 0.007* 0.008** 0.005*
Teacher-student ratio (0.005) (0.005) (0.004) (0.004) (0.004) (0.003)
Housing and urban services

Individuals with access to 3.739 5.095* 5.386 3.437 3.785 1.635
electricity (%) (4.524) (2.983) (3.668) (2.541) (3.119) (2.102)
Individuals with access to 5.176 5.862* 6.078** 5.668* 0.882 -0.019
water (%) (3.616) (3.532) (3.033) (2.886) (2.826) (2.737)
Individuals with access to 2.249 4.783 8.265 8.806 1.679 2.650
sewer (%) (7.468) (7.086) (5.797) (5.566) (5.074) (4.790)
Individualsliving in 0.042 0.197 0.003 -0.016 -0.171 -0.133
inadeguate housing (%) (0.671) (0.641) (0.315) (0.357) (0.399) (0.387)
F-statistic 143 2.69 175 3.29 1.80 214
[p-value] [0.16] [0.00] [0.06] [0.00] [0.05] [0.01]

Notes: All entries are local linear estimates from the pooled specification across the first three cutoffs
described in Section 1V, equation (2) in the main text. The F-statistic tests the joint null hypotheses of no
discontinuities in any outcome variable. All outcome variables from the 1991 school or population census.
Clustered (at the municipality level) standard errors in parentheses. Neighborhood (percent) is percent distance
from respective cutoff. All specifications alow for differential slopes by segment and on each side of the cutoff.
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Table 11: Total spending and teacher-student ratio, north vs. south

Polynomial specification: Linear Linear Linear Linear Linear Linear
Neighborhood (percent): 2 2 3 3 4 4
Pretreatment covariates: N Y N Y N Y

Panel A: South of Brazil (South, Southeast and Center-west regions)

Dependent variable: log total public spending per capita (1982-1985)

I[X > 0] 0.188*  0.246***  0.172%*  0.166%*  0.213***  0.191%**
(0.108)  (0.085)  (0.086)  (0.071)  (0.078)  (0.067)

Observations 112 109 161 158 215 211

R-squared 0.59 0.77 0.57 0.75 053 0.71

Dependent variable: primary school teacher-student ratio in 1991; comparison mean: 0.060

I[X > 0] 0.018**  0019**  0013*  0012**  0011*  0.010*
(0.010)  (0.008)  (0.007)  (0.006)  (0.006)  (0.005)

Observations 87 84 129 126 171 167

R-squared 0.32 0.46 0.30 0.45 0.24 0.39

Panel B: North of Brazil (North and Northeast regions)

Dependent variable: log total public spending per capita (1982-1985)

I[X > 0] 0.134 0.143* 0.182** 0.127%*  0.198***  0.101**
(0.094) (0.081) (0.080) (0.072) (0.072) (0.059)

Observations 86 86 130 130 169 169

R-sguared 0.34 0.61 0.40 0.60 0.28 0.55

Dependent variable: primary school teacher-student ratio in 1991; comparison mean: 0.047

I[X >0] 0.005 0.001 0.003 0.001 0.005* 0.004
(0.005)  (0.005)  (0.004)  (0.003)  (0.003)  (0.003)

Observations 88 88 134 134 174 174

R-squared 0.36 0.47 0.40 0.48 0.42 0.49

Quartic

15

0.180%**
(0.082)
688
0.65

0.017+*

(0.007)
550
0.41

0.085
(0.075)
547
0.40

0.007
(0.004)
575
0.40

Notes: All entries are local linear estimates (standard errors) from the pooled specification across the first 3
cutoffs. Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent distance from
respective cutoff. All specifications include state fixed effects and segment dummies. Pretreatment covariates (1980
census) include county income per capita, average years of schooling for individuals 25 years and older, poverty
headcount ratio, illiterate percentage of people over 14 years old, infant mortality, enrollment of 7- to 14-year-olds
and percent of population living in urban areas. All specifications allow for differential slopes or curvature by
segment and on each side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5 percent and 10

percent levels, respectively.
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Table 12: Schooling, literacy and poverty, north vs. south

Polynomial specification: Linear Linear Linear Linear Linear
Neighborhood (percent): 2 2 3 3 4
Pretreatment covariates: N Y N Y N

Panel A: South of Brazil (South, Southeast and Center-west regions)

Linear
4

Y

Dependent variable: average years of schooling, 19- to 28-year-olds in 1991; comparison mean: 5.35

X >0] 0.162 0.148 0.362 0.198 0.293
(0349)  (0171)  (0273)  (0.136)  (0.230)

Observations 114 111 163 160 217

R-squared 0.33 0.75 0.33 0.78 0.24

Dependent variable: literacy rate, 19- to 28-year-oldsin 1991; comparison mean: 0.90

I[X > 0] 0035  0.038*** 0033*  0028*** 0023
(0.023)  (0.010)  (0.019)  (0.008)  (0.016)

Observations 114 111 163 160 217

R-squared 0.39 0.87 0.36 0.85 0.28

Dependent variable: poverty rate in 1991; comparison mean: 0.48

I[X > 0] -0.038  -0.085*** 0068  -0.070*** -0.072*
(0.064)  (0.031)  (0.046)  (0.024)  (0.039)

Observations 114 111 163 160 217

R-squared 0.50 0.87 0.46 0.86 0.39

Panel B: North of Brazil (North and Northeast regions)

0.139
(0.122)
213
0.76

0.020**

(0.008)
213
0.81

-0.062***
(0.021)
213
0.83

Dependent variable: average years of schooling, 19- to 28-year-oldsin 1991; comparison mean: 3.15

I[X > 0] 0.584 0.245 0.740** 0300  0.873***
(0.416)  (0270)  (0.306)  (0.210)  (0.256)

Observations 83 88 134 134 174

R-squared 0.35 0.77 0.31 0.71 0.26

Dependent variable: literacy rate, 19- to 28-year-olds in 1991; comparison mean: 0.61

I[X>0Q] 0.090 0.053 0.105*** 0.068**  0.108***
(0.060) (0.038) (0.039) (0.030) (0.031)

Observations 88 88 134 134 174

R-squared 0.34 0.73 0.38 0.71 0.37

Dependent variable: poverty rate in 1991; comparison mean: 0.81

I[X>0] -0.036 -0.017 -0.039** -0.004 -0.036**
(0.025) (0.023) (0.022) (0.0212) (0.022)

Observations 88 88 134 134 174

R-squared 0.46 0.75 0.48 0.71 0.41

0.311**
(0.168)
174
0.70

0.053**
(0.023)
174
0.71

0.002
(0.017)
174
0.69

Quartic

15

0.229
(0.174)
696
0.76

0.027***
(0.010)
696
0.80

-0.069**
(0.028)
696
0.83

0.346
(0.217)
575
0.69

0.069**
(0.030)
575
0.68

-0.022
(0.020)
575
0.62

Notes. All entries are local linear estimates (standard errors) from the pooled specification across the first 3 cutoffs.
Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent distance from respective
cutoff. All specifications include state fixed effects and segment dummies. Pretreatment covariates (1980 census)
include county income per capita, average years of schooling for individuals 25 years and older, poverty headcount
ratio, illiterate percentage of people over 14 years old, infant mortality, enrollment of 7- to 14-year-olds and percent of
population living in urban areas. All specifications alow for differential slopes or curvature by segment and on each
side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5 percent and 10 percent levels, respectively.
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Table 13: Total spending and teacher-student ration, urban vs. rural municipalities

Polynomial specification:  Linear Linear Linear Linear Linear Linear Quartic
Neighborhood (percent): 2 2 3 3 4 4 15
Pretrestment covariates: N Y N Y N Y Y

Panel A: urban municipalities (percent urban residents in 1980 > 24.07)

Dependent variable: log total public spending per capita (1982-1985)

I[X > 0] 0.146 0.159 0.096 0.070 0.154*  0.136*  0.147**
(0.134) (0.102)  (0.103) (0.090)  (0.089)  (0.075)  (0.061)

Observations 102 102 145 145 194 194 573

R-squared 0.72 0.84 0.69 0.78 0.59 0.72 0.75

Dependent variable: primary school teacher-student ratio in 1991; comparison mean: 0.057

I[X > 0] 0.002 0.001 0.004 0.004 0.003 0.001 0.002
(0.013) (0.012)  (0.009) (0.008)  (0.008)  (0.007)  (0.010)

Observations 78 78 117 117 155 155 508

R-squared 0.44 0.54 0.42 051 0.40 0.49 0.46

Panel B: rural municipalities (percent urban residentsin 1980 < 24.07)

Dependent variable: log total public spending per capita (1982-1985)

I[X >0] 0.168%**  0.268***  0.221***  0225%** 0215%** 0196*** 0.178***
(0.077) (0.072)  (0.066)  (0.064)  (0.055) (0.052)  (0.072)

Observations 93 93 143 143 186 186 612

R-squared 0.83 0.89 0.84 0.90 0.81 0.87 0.82

Dependent variable: primary school teacher-student ratio in 1991; comparison mean: 0.050

I[X >0] 0.012+**  0011**  0.007+* 0.007 0.008**  0.008*** 0.015**
(0.004) (0.005)  (0.004) (0.004)  (0.003)  (0.003)  (0.004)

Observations % 94 143 143 186 186 617

R-squared 0.62 0.63 0.60 0.63 0.56 0.59 0.57

Notes: All entries are local linear estimates (standard errors) from the pooled specification across the first 3 cutoffs.
Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent distance from respective
cutoff. All specifications include state fixed effects and segment dummies. Pretreatment covariates (1980 census)
include county income per capita, average years of schooling for individuals 25 years and older, poverty headcount
ratio, illiterate percentage of people over 14 years old, infant mortality, enrollment of 7- to 14-year-olds and percent of
population living in urban areas. All specifications allow for differential slopes or curvature by segment and on each
side of the cutoff. (***, **, and *) denote significance at the 1 percent, 5 percent and 10 percent levels, respectively.
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Table 14: Schooling, literacy, poverty, urban vs. rural municipalities

Polynomial specification:  Linear Linear Linear Linear Linear Linear
Neighborhood (percent): 2 2 3 3 4 4
Pretreatment covariates: N Y N Y N Y

Panel A: urban municipalities (percent urban residents in 1980 > 24.07)

Dependent variable: average years of schooling,19- to 28-year-oldsin 1991; comparison mean: 4.94

I[X>Q] 0.053 0.122 0.287 0.160 0.307 0.142
(0.315) (0.186) (0.261) (0.154) (0.225) (0.137)
Observations 104 104 148 148 197 197
R-squared 0.73 0.88 0.71 0.87 0.69 0.86
Dependent variable: literacy rate, 19- to 28-year-olds in 1991; comparison mean: 0.82
I[X >0] 0.039* 0.038** 0.052***  0.039***  0.056***  0.040***
(0.023) (0.015) (0.020) (0.012) (0.019) (0.012)
Observations 104 104 148 148 197 197
R-squared 0.87 0.94 0.86 0.94 0.85 0.93
Dependent variable: poverty rate in 1991; comparison mean: 0.56
I[X >0] -0.059 -0.057** -0.063* -0.051** -0.047 -0.037**
(-0.046) (0.028) (0.036) (0.021) (0.032) (0.018)
Observations 104 104 148 148 197 197
R-squared 0.82 0.95 0.84 0.94 0.81 0.94

Panel B: rural Municipalities (percent urban residentsin 1980 < 24.07)

Dependent variable: average years of schooling, 19- to 28-year-olds old in 1991; comparison mean: 3.5

I[X>0] 0.351 0.237 0.624** 0.457** 0.648***  0.472***
(0.412) (0.276) (0.314) (0.216) (0.252) (0.173)
Observations 95 95 146 146 190 190
R-squared 0.72 0.89 0.75 0.89 0.73 0.88
Dependent variable: literacy rate, 19- to 28-year-olds in 1991; comparison mean: 0.68
I[X>0Q] 0.057 0.037 0.062 0.051* 0.057* 0.045*
(0.054) (0.038) (0.037) (0.029) (0.029) (0.023)
Observations 95 95 146 6 190 190
R-squared 0.72 0.91 0.79 091 0.78 0.90
Dependent variable: poverty rate in 1991; comparison mean: 0.74
I[X >0] -0.002 -0.041 -0.046 -0.038 -0.048 -0.033
(0.045) (0.031) (0.035) (0.029) (0.030) (0.023)
Observations 95 95 146 146 190 190
R-squared 0.77 0.88 0.73 0.88 0.71 0.86

Quartic

15

0.110
(0.166)
636
0.86

0.036***
(0.014)
636
0.92

-0.029
(0.024)
636
0.92

0.549**
(0.224)
635
0.87

0.060**
(0.026)
635
0.88

-0.057+*
(0.029)
635
0.85

Notes. All entries are locd linear estimates (standard errors) from the pooled specification across the first 3 cutoffs.
Heteroskedasticity-robust standard errors in parentheses. Neighborhood (percent) is percent distance from respective
cutoff. All specifications include state fixed effects and segment dummies. Pretreatment covariates (1980 census) include
county income per capita, average years of schooling for individuals 25 years and older, poverty headcount ratio, illiterate
percentage of people over 14 years old, infant mortality, enrollment of 7- to 14-year-olds and percent of population living
in urban areas. All specifications allow for differential slopes or curvature by segment and on each side of the cutoff. (***,

** and *) denote significance a the 1 percent, 5 percent and 10 percent levels, respectively.
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