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Appendix A: Descriptive Evidence on the

Determinants of School Choice

In this appendix, I provide descriptive evidence that poor students are less responsive

to school quality when they make enrollment decisions. I regress measures of information

about school quality and self-reported reasons parents choose a school on the probability

that a household is rich according to the classification in Section 6. In Appendix Table

A16, I estimate six associations using the household survey. First, I regress an indicator

variable that is equal to 1 if a child ever changes schools over the course of the survey on

the probability that the child is a rich type. Here, I restrict the sample to children who are

always enrolled in school between 2004 and 2007. Column 1 shows that there is a strong

positive and statistically significant relationship: moving from having a 0 probability of being

a rich type to a probability of 1 increases the likelihood that a child changes schools by 24

percentage points. In column 2, I regress an indicator variable for whether a child’s parents

know her teacher’s name on the probability that a child is a rich type. Again, there is a

strong and statistically significant relationship: moving from a 0 probability of being a rich

type to a probability of 1 increases the likelihood that parents know the teacher’s name by

11 percentage points. In column 3, I regress an indicator variable equal to 1 if parents report

choosing a child’s school based on distance on the probability the child is a rich type. Here,

the sample size drops substantially since parents were only asked why they chose a given

school in 2004. I find that rich types are less likely to choose a school based on distance

by 15 percentage points, though this effect is only marginally significant. In column 4, I

run a similar regression with an indicator variable for choosing a school based on quality

as the outcome. Column 4 indicates that rich types are significantly more likely to report

choosing a school based on quality. Finally, in columns 5 and 6, I regress a school’s estimated

value-added for poor and rich types on parents’ ranking of that school’s quality (from 1-5),

the household’s probability of being a rich type, and the interaction of these two variables.

Column 5 shows that the relationship between rank and type-specific value-added for low

types is similar regardless of the household’s type, but column 6 shows that households that

are more likely to be high types give schools with higher value-added for high types higher

rankings.

Taken together, the associations reported in Appendix Table A16 show that poor types

both report caring less about quality when they make enrollment decisions and have less

information with which to make these decisions. This is consistent with estimates of the

determinants of school choice, which show that δrich > δpoor.
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Appendix B: Alternative Formulation of the

Supply-Side

The cost function in the paper can be re-written in terms of schools separately choosing

quality for rich and poor students with a specific joint cost function for each choice of V Arich

and V Apoor. This joint cost function is given by c(w; s, V Arich, V Apoor), where w are input

costs, s is enrollment, and V Arich and V Apoor denote the value-added of the school for rich

and poor types. The model in the main body of the paper assumes that costs depend on

vertical quality but not horizontal quality. This implies that the joint cost function has the

following functional form

c(w; s, V Arich, V Apoor) = c(w; s, v)

= c(w; s, V Arich + V Apoor +
β

2
(1− (V Arich − V Apoor)

2

2
)),

where −β < (V Arich − V Apoor) < β because h ∈ [0, 1]. The above specification shows

that the costs are higher when the school attempts to increase both V Arich and V Apoor at

the same time. For a given value of V Arich + V Apoor, the cheapest way to achieve this is to

specialize as much as possible in one type. In other words, the isocost curves of this joint cost

function are concave in (V Arich, V Apoor) space, which pushes schools towards specializing.

The idea of the “returns to specialization” in this context is consistent with the fact that a

teacher’s choice of instructional level/curriculum will affect the entire class.
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Appendix C: Mathematical Appendix

In this appendix, I provide proofs for propositions 4.1 and 4.2. Additionally, I prove

proposition C1 which shows that, when δpoor is not sufficiently low, there is no pure strategy

equilibrium in the simplified model with two private schools.

Proposition 4.1. For N=1, there is a unique equilibrium where the single private school

chooses h∗ = max(1− (−uo)
1/2, 0).

Proof. When there is one private school, it maximizes its share when it minimizes the share

lost to the public school. The school will discontinuously receive all the rich types as long as

−(1− h)2 ≥ uo. It can never receive all the poor types, so it will always choose its location

to receive all the rich types at h ≥ 1− (−uo)
1/2. Then, the school minimizes the loss of the

poor types subject to this constraint at h∗ = max(1− (−uo)
1/2, 0).

Proposition 4.2. For N=2, if δpoor is sufficiently small, the unique equilibrium is (h1, h2) =

(1, 1).

Proof. The proof proceeds in two steps. First, I show that (1, 1) is an equilibrium for a

sufficiently low δpoor. Then I show that no other equilibrium is possible.

Step 1: (1, 1) is an equilibrium. If school 1 chooses h1 = 1, the only possible best responses

for 2 are h2 = 0 or h2 = 1 since, if h2 < 1, 2 will lose all high types and 2 will gain more and

more low types the closer it places to 0. Then, it is school 2’s best response to locate at 1 if

1

2
+

e−δpoor

e−δpooruo + 2e−δpoor
>

1

1 + e−δpooruo + e−δpoor
.

We can see that when δpoor is sufficiently low, this will be the case since the derivative of the

left-hand side (LHS) with respect to δpoor is always negative:

∂LHS

∂δpoor
=

−e−δpoor(e−δpooruo + 2e−δpoor)− e−δpoor(−uoe
−δpooruo − 2e−δpoor)

(e−δpooruo + 2e−δpoor)2

=
(uo − 1)e−δpooruo

(e−δpooruo + 2e−δpoor)2
< 0

and the derivative of the right-hand side (RHS) with respect to δpoor is always positive:

∂RHS

∂δpoor
=

−(−uoe
−δpooruo − e−δpoor)

(e−δpooruo + e−δpoor + 1)2
> 0.

This shows that there is a single crossing in the profit functions from placing at 1 and 0,

implying that there exists a δ∗poor such that, for all δpoor < δ∗poor, 2’s best response is to choose

h2 = 1. Since the best response functions of 1 and 2 are symmetric, for δpoor sufficiently
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small (1, 1) is an equilibrium.

Step 2: (1, 1) is unique. If 1 chooses h1 ̸= 1, 2’s best response function is max(h1 + ϵ, 1 −
(−uo)

1/2), ϵ > 0, since 2 can take all the rich types and split the poor types by deviating

ϵ above h1 as long as the rich types prefer 2 to their outside option. Since 1 and 2 have

symmetric best response functions, it is clear that for both schools to play their best response,

at least one school must place at 1. In step 1, we showed that if one school locates at 1, the

other school’s best response is to also locate at 1 if δpoor is sufficiently low. Therefore (1, 1)

is the unique equilibrium.

Proposition C1. When N = 2 and δ∗poor < δpoor < δrich, where δ∗poor is defined in the same

way as above, there is no pure strategy equilibrium.

Proof. If δpoor > δ∗poor, this implies that the school 2’s best response to school 1’s choice

of 1 will be to choose 0. However, if school 2 chooses 0, it is no longer school 1’s best

response to choose 1 since school 1 can choose h1 = 1 − (−uo)
1/2, retaining all the rich

types and gaining some of the poor types. However, if 1 chooses any h1 besides 1, it will

no longer be in school 2’s best interest to choose h2 = 0. Instead, 2 will choose a location

h2 = max(1− (−uo)
1/2, h1+ϵ), ϵ > 0, if h1 ̸= 1 and 0 otherwise. Since school 1’s and 2’s best

response functions are symmetric, we can see that there is no set of locations (h1, h2) such that

both schools are playing their best responses, and there is no pure strategy equilibrium.
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Appendix D: Identification & Estimation of the

Determinants of School Choice

In the first part of this appendix, I show how the determinants of demand are identified. In

the second part, I show how I estimate the parameters {Γindiv
z , δpoor, δrich, ζjn} and Γschool

z .

Identification of {Γschool
z ,Γindiv

z , δpoor, δrich}

Since I previously assumed that ϵijt is a type 1 extreme value error, the probability that a

student i of type z attends school j in year t can be written as

pijzt =
eδzV Aj,z,n+Γindiv

z Xindiv
ijt +ζjn∑

k e
δzV Ak,z,n+Γindiv

z Xindiv
ikt +ζkn

.

However, recall that for each child in the household survey, I estimated the probability of

being a rich type rather than assigning a binary type. Therefore, I write the expression for

the probability that a child i attends a school j in year t as:

pijt = P (typei = rich)pij,rich,t + (1− P (typei = rich))pij,poor,t, (1)

where P (typei = rich) is the probability that i is a rich type that was previously estimated

with the logistic lasso regression.

Using equation (1), I choose the parameters {Γindiv
z , δpoor, δrich, ζzn} that maximize the

log likelihood function ∑
ijt

1ijtlog(pijt),

where 1ijt is an indicator variable equal to 1 if i attends school j in year t. Intuitively,

this estimation procedure chooses the parameters that make students’ observed enrollment

decisions most likely.

Identification of Γschool
z

Equation (8) appears to be a linear regression. If school fees were unrelated to a school’s

unobserved quality, ξjn, then I could estimate Γschool
z by regressing the estimated school fixed

effects ζ̂jn on Xschool
jn . However, this assumption is unlikely to be satisfied. Profit-maximizing

schools with higher ξjn should charge higher prices. Therefore, to identify Γschool
z , I use

an instrument for private school fees, as described in the text. With the instrument, the
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parameters of equation (8) can be estimated with the general method of the moments. The

estimation procedure is described in more detail below.

Estimation of {Γindiv
z , δpoor, δrich, ζjn}

I estimate the parameters {Γindiv
z , δpoor, δrich, ζjn} that maximize the log likelihood function

L =
∑
ijt

1ijtlog(pijt), (2)

where 1ijt is an indicator variable equal to 1 if a student i attends a school j in year t and

pijt is the probability i attends j in year t given by equation (1). In practice, I do this

using the Artelys Knitro package in matlab to minimize the negative log likelihood function.

To reduce computational time, I provide the derivatives of equation (2) with respect to

θ = {Γindiv
z , δpoor, δrich, ζjn} . For notational simplicity, let Xijt also include V Aj,rich,n and

V Aj,poor,n. Then, the derivative of equation (2) with respect to the vector θ is

∑
ijt

1ijt
1

pijt

(
P (typei = rich)

∂pij,rich,t
∂θ

+ (1− P (typei = rich))
∂pij,poor,t

∂θ

)
, (3)

where pijzt is the probability that a student i chooses j in year t conditional on that student

being type z, and

∂pijzt
∂θ

= pijzt

(
Xijzt −

∑
k Xikte

θXikt∑
k e

θXikt

)
for the elements of θ that are in the utility function for type z and 0 for the remain-

ing elements of θ. To ensure that I find the global maximum of equation (2), I estimate

{Γindiv
z , δpoor, δrich, ζjn} with 5 randomly chosen start points and choose the parameter esti-

mates that produce the largest value for the log likelihood function.

Finally, I estimate the standard errors using the fact that in general, for maximum

likelihood estimation,
√
C(θ̂ − θ∗) → N (0, I−1), where the information matrix I(θ) is given

by the expectation of the outer-products of the first derivatives (given by equation (3)) of

the log likelihood function and C is the number of observations (here, children). Therefore,

the covariance matrix is:

1

C

(∑
i

∂L
∂θ

∂L
∂θ

′
)−1

.
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Estimation of Γschool
z

To construct the instrument for school fees, I regress teacher salaries in private schools on

teacher characteristics as follows:

salaryijt = ΥZit + ηj + αt + ϵijt,

where salaryijt is the salary of teacher i in school j in year t, ηj is a school fixed effect,

αt is a year fixed effect, and Zit are teacher characteristics consisting of fixed effects for

qualifications, experience, training, and age. I regress salaries on these characteristics to

ensure that differences in the cost of teachers are not explained by differences in teacher

quality, which could be related to ξjn. Then, I predict the residual:

̂salaryijt = η̂j + ϵ̂ijt.

For each village v, I create the leave-one out average measure costv =
∑

m∈T,m̸=v
̂salaryijt,

where T is the set of villages in the same sub-district as v.

In equation form, the final instrument is then calculated from the regression

costv × Iprivatej = ρ0 + ρ1I
private
j + ρ2costv + µj, (4)

where Iprivatej is an indicator variable equal to 1 if a school is private and the final instrument

is the estimate of the residual, µ̂j. Under the assumption that µj ⊥ ξj, the moment conditions

are given by

Φ =


ξ′jnµ̂j

ξ′jnµ̂
2
j

ξ′jnµ̂
3
j

ξ′jn1


where ξjn = ζjn−Γschool

z Xschool
jn −c, and c is a constant. To estimate c and Γschool

z , I again use

Knitro. I first solve for the parameters that minimize Φ̂′Φ̂. Given these parameters, I estimate

the optimal weighting matrix, C (for details, see Cragg (1983) and Hansen (1982)). Having

estimated C, I re-estimate the parameters, minimizing Φ̂′CΦ̂. I calculate the standard errors

using the standard “sandwich formula” for GMM.

8



Appendix E: Equilibrium Choice of Horizontal Quality

Estimation

In Section 5, I estimate hjt for every private school j in every year t and β using a two

stage procedure. In the first stage, to estimate the hjt that satisfy equation (9), I solve

min
hjt

Ojt(hjt) for each jt,

where

Ojt(hjt) =
(∑

it

P (typei = rich)δrich(1− hjt)pij,rich,t(1− pij,rich,t)

+ (1− P (typei = rich))δpoorhjt(p
2
ij,poor,t − pij,poor,t)

)2
.

In practice, this is implemented using the Artelys Knitro package in matlab.

To minimize computational time, I parallelize the loop through jt. Additionally, I provide

the solver with the first derivative of the objective function, which is given by

∂Ojt(hjt)

∂hjt

= 2Ojt(hjt)
(∑

it

−P (typei = rich)δrichpij,rich,t(1− pij,rich,t)

+ δrich(1− hjt)(
∂ρij,rich,t

hjt

− 2pij,rich,t
∂ρij,rich,t

hjt

)

+ (1− P (typei = rich))δpoor(p
2
ij,poor,t − pij,poor,t)

+ (1− P (typei = rich))δpoorhjt(2pij,poor,t
∂ρij,rich,t

hjt

− ∂ρij,rich,t
hjt

)
)
,

where
∂ρij,rich,t

hjt
=

∂pij,rich,t
hjt

1
2β

and
∂ρij,poor,t

hjt
=

∂pij,poor,t
hjt

1
2β
, and

∂pij,rich,t
hjt

and
∂pij,poor,t

hjt
are given

by

∂pij,poor,t
∂hjt

= 2δpoorβhj(p
2
ij,poor,t − pij,low,t)

∂pij,rich,t
∂hjt

= δrichpij,rich,t(2β − 2βhj)(1− pij,rich,t). (5)

Additionally, for some schools, the objective function is extremely small, leading to numerical

instability. To address this problem, I scale the objective function and its derivative by 1
Ojt(0)

.

The estimation procedure for β in the second stage is straightforward. Following equation

(10), I simply regress ̂V Aj,high,n − ̂V Aj,low,n on (2ĥjt − 1), controlling for report card-year
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fixed effects.
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Appendix F: Counterfactual Estimation

This appendix provides additional details on the estimation of the social planners’ choice

of hjt in the two types of counterfactuals.

Counterfactual 1: Maximizing Learning. DefineH to be set of hjt belonging to private

schools. The social planner chooses a vector of horizontal quality, hss
jt ∈ H to solve

hss
jt = max

hjt∈H
W,

where W is given by equation (12) and H denotes the set of schools in a given village-

year. To construct counterfactual values of V Aj,t,poor and V Aj,t,rich for each school, I need

to identify v. I estimate v using the relationships given by equations (3) and (4). Given the

estimates of hjt from Section 5.4, each of these equations can be used to solve for an estimate

of v, giving two different estimates. My final measure of vjt, vjt, is then the average of the

estimates from the two equations. Then, in the counterfactual, V Aj,t,poor = vjt− β̂(hjt)
2 and

V Aj,t,rich = vjt − β̂(1 − hjt)
2, where β̂ is the estimate of β from Section 5.4. Then, for a

given choice of hjt, I can recalculate a school’s V Aj,t,rich and V Aj,t,poor and solve for W .

In practice, I solve the social planner’s maximization problem in Matlab using Kintro.

To minimize computational time, I solve for each village in each year separately, since the

village-year problems are separable. I also provide the solver with the first derivative of the

social planner’s problem. This is given by

∑
iz

P (typei = z)

(
V Ajzn

∂pijzt
∂hjt

+ 2β(oz − hjt)pijzt − 2βδz(oz − hjt)pijzt
∑
k ̸=j

pikztV Akzn

)
,

where
∂pijzt
∂hjt

is given by equation (5). Finally, I use 10 randomly chosen start points for each

village-year to help ensure that the optimal solution is found.

Counterfactual 2: Improved Sorting. The procedure for identifying the socially opti-

mal values of hjt is the same as in counterfactual #2, except that δpoor and δrich are now

replaced with m× δ̂rich. To get the change in learning gains, I first calculate W with the orig-

inal instructional levels but with the new demand parameters where δpoor = δrich = m× δ̂rich.

Then, I calculate W after the social planner selects the instructional levels that maximize

W . I report the difference in learning gains between these two scenarios for each value of m.

This ensures that outcomes are not entirely driven by improvements in sorting as opposed

to changes in schools’ instructional levels.
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Appendix Figures

Figure A1: Relationship Between Horizontal Quality and the Number of Private Schools in
the Market
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The blue line plots the residual relationship between the log of the estimates of hjt for private
schools in the data and the number of private schools in the market in a village-year after
controlling for school and report card-year fixed effects. The histogram plots the density of
the variation in the residual number of private schools.
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Appendix Tables

Table A1: Summary Statistics for Public and Private Schools

(1) (2) (3) (4) (5) (6)
Private Public

Mean SD N Mean SD N

Fee (Rupees) 1,360 963 1,166 11 155 1,928
Maximum Grade Offered 7.549 1.975 1,166 5.935 1.987 1,925
Student-Teacher Ratio 21.172 13.554 1,168 38.718 33.974 1,924
Has Library 0.392 0.488 1,168 0.224 0.417 1,930
Has Computer 0.266 0.442 1,168 0.010 0.101 1,930
Has Sports 0.349 0.477 1,168 0.110 0.313 1,930
Has Hall 0.195 0.397 1,168 0.069 0.253 1,930
Has Wall 0.962 0.190 1,168 0.658 0.474 1,930
Has Fans 0.942 0.233 1,164 0.476 0.500 1,926
Has Electricity 0.959 0.199 1,167 0.542 0.498 1,930
Number Permanent Classrooms 4.235 4.143 1,166 3.386 3.042 1,928
Number of Semi-Permanent Classrooms 1.854 2.990 1,168 0.664 1.526 1,929
Number of Staff Rooms 0.531 0.532 1,168 0.265 0.476 1,928
Number of Stores 0.428 0.571 1,168 0.269 0.623 1,929
Number of Toilets 0.668 0.851 1,168 0.315 0.744 1,929
Number of Blackboards 7.031 4.457 1,168 5.295 4.151 1,930

This table reports summary statistics for private and public schools in the LEAPS survey
from 2004-2007. An observation is a school-year.
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Table A2: Summary Statistics for Tested Students in Public and Private Schools

(1) (2) (3) (4) (5) (6)
Private Public

Mean SD N Mean SD N

Female 0.450 0.498 14,216 0.450 0.498 28,500
Age 10.339 1.820 14,214 10.582 1.819 28,497
Grade 4.119 1.032 14,216 4.133 0.988 28,500
Mother Some Primary 0.481 0.500 14,216 0.299 0.458 28,500
Father Some Primary 0.748 0.434 14,216 0.579 0.494 28,500
Beds 0.998 0.044 14,216 0.996 0.060 28,500
Radio 0.632 0.482 14,216 0.541 0.498 28,500
TV 0.761 0.427 14,216 0.589 0.492 28,500
Refrigerator 0.600 0.490 14,216 0.322 0.467 28,500
Bicycle 0.746 0.435 14,216 0.713 0.452 28,500
Plough 0.250 0.433 14,216 0.222 0.416 28,500
Small Ag. Tools 0.697 0.460 14,216 0.720 0.449 28,500
Tables 0.952 0.213 14,216 0.855 0.352 28,500
Chairs 0.952 0.215 14,216 0.846 0.361 28,500
Fans 0.974 0.160 14,216 0.924 0.265 28,500
Tractor 0.159 0.366 14,215 0.115 0.319 28,500
Cattle 0.529 0.499 14,215 0.601 0.490 28,500
Goats 0.527 0.499 14,215 0.663 0.473 28,500
Chicken 0.574 0.495 14,215 0.649 0.477 28,500
Watches 0.972 0.166 14,215 0.958 0.202 28,500
Motor Rickshaw 0.040 0.196 14,215 0.039 0.193 28,500
Motorcycle 0.295 0.456 14,214 0.169 0.375 28,500
Car 0.124 0.329 14,215 0.048 0.215 28,500
Telephone 0.577 0.494 14,215 0.364 0.481 28,500
Tubewell 0.233 0.423 14,215 0.158 0.364 28,500
Math 0.376 0.829 14,216 -0.044 0.972 28,500
Urdu 0.429 0.858 14,216 -0.099 0.972 28,500
English 0.537 0.753 14,216 -0.205 0.939 28,500
Yearly Gains in Math 0.395 0.641 6,834 0.390 0.717 14,402
Yearly Gains in Urdu 0.433 0.581 6,834 0.443 0.670 14,402
Yearly Gains in English 0.350 0.580 6,834 0.391 0.694 14,402

This table reports summary statistics at the student-year level for the sam-
ple of tested students in private and government schools in the LEAPS
survey from 2004-2007.
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Table A3: Summary Statistics for Household Sample of Children Aged 5-15

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Private Public Not Enrolled

Mean SD N Mean SD N Mean SD N

Female 0.434 0.496 2,897 0.479 0.500 6,889 0.593 0.491 4,169
Age 9.541 2.865 2,897 9.969 2.824 6,889 10.732 3.413 4,169
Distance 0.481 0.658 2,897 0.721 0.904 6,889 – – –
Beds 0.998 0.045 2,897 0.997 0.056 6,889 0.994 0.080 4,168
Tables 0.717 0.451 2,897 0.623 0.485 6,889 0.475 0.499 4,169
Chairs 0.914 0.280 2,897 0.790 0.407 6,886 0.584 0.493 4,168
Fans 0.733 0.442 2,897 0.689 0.463 6,889 0.610 0.488 4,169
Sewing Machine 0.863 0.344 2,897 0.750 0.433 6,889 0.575 0.494 4,169
Air Cooler 0.153 0.360 2,897 0.074 0.261 6,889 0.042 0.201 4,169
Air Conditioner 0.268 0.443 2,897 0.246 0.431 6,889 0.220 0.414 4,169
Refridgerator 0.368 0.482 2,897 0.182 0.386 6,889 0.107 0.309 4,169
Radio 0.554 0.497 2,897 0.475 0.499 6,889 0.390 0.488 4,169
TV 0.524 0.499 2,897 0.419 0.493 6,889 0.318 0.466 4,169
VCR 0.111 0.315 2,897 0.051 0.219 6,889 0.036 0.186 4,169
Watches 0.908 0.289 2,897 0.907 0.291 6,889 0.849 0.358 4,169
Guns 0.130 0.336 2,897 0.071 0.256 6,889 0.052 0.222 4,169
Plough 0.173 0.378 2,897 0.133 0.340 6,889 0.105 0.306 4,169
Thresher 0.175 0.380 2,897 0.091 0.287 6,889 0.055 0.227 4,169
Tractor 0.093 0.290 2,897 0.059 0.235 6,889 0.042 0.201 4,169
Tubewell 0.221 0.415 2,897 0.165 0.371 6,889 0.133 0.339 4,169
Agricultural Machinery 0.263 0.440 2,897 0.238 0.426 6,889 0.206 0.404 4,169
Agricultural Hand Tools 0.661 0.474 2,897 0.657 0.475 6,889 0.618 0.486 4,169
Motorcycle 0.282 0.450 2,896 0.230 0.421 6,889 0.212 0.409 4,169
Car 0.084 0.278 2,894 0.032 0.176 6,889 0.030 0.169 4,169
Bicycle 0.615 0.487 2,896 0.634 0.482 6,889 0.590 0.492 4,169
Cows 0.655 0.475 2,896 0.714 0.452 6,889 0.710 0.454 4,169
Goats 0.485 0.500 2,896 0.570 0.495 6,889 0.602 0.490 4,169
Chickens 0.389 0.488 2,896 0.425 0.494 6,889 0.395 0.489 4,169

This table reports summary statistics at the child-year level for children aged 5-15 in the 1,740
surveyed households in the LEAPS survey from 2004-2007.

16



Table A4: Association Between Number of Private Schools and Village Characteristics

(1) (2) (3) (4) (5) (6)
1981 Population 1998 Population % Pop. Change Mean Assets Percent Own Land Gini Coefficient

num privt 250.021** 350.713 -0.0002 -0.027 0.001 -0.007
(108.372) (220.243) (0.025) (0.030) (0.008) (0.008)

Num Gov. School Control Y Y Y Y Y Y
Report Card-Year FE Y Y Y Y Y Y
Village FE N N N Y Y Y
Number of observations 448 448 436 448 336 448
Clusters 112 112 109 112 112 112
Adjusted R2 0.141 0.122 0.100 0.965 0.842 0.223

This table reports the association between the number of private schools in a village and village-level measures of population in 1981,
population in 1998, change in population between 1981 and 1998, wealth, and inequality. In all columns, an observation is a village-year.
In columns 1-3, the outcome data comes from the 1981 and 1998 Punjab population censuses. In column 4, mean assets is generated by
conducting a principal components analysis of indicator variables for asset ownership and predicting the first component. The outcome,
a proxy for wealth, is the village-year mean of this asset measure. In column 5, the outcome is the percent of surveyed households who re-
ported owning land. There are fewer observations for this outcome because the survey did not include information about land ownership
in round 2. In column 6, the outcome is the Gini coefficient for the village-year, generated using the wealth measure from the principal
components analysis. Standard errors are clustered at the village level. *, **, and *** denote 10, 5, and 1% significance respectively.

Table A5: Effect of Private School Entry on Village-Level Enrollment

(1) (2)
Total Students Log(Total Students)

num privt 47.722*** 0.029**
(18.117) (0.013)

Num. Gov. School Control Y Y
Report Card-Year FE Y Y
Village FE Y Y
Number of observations 448 448
Clusters 112 112
Adjusted R2 0.979 0.979

This table reports estimates of the effect of the number of private
schools in the village on total village-level enrollment and its log.
An observation is a village-year. The regressions use data from the
LEAPS school survey. Standard errors are clustered at the village-
level. *, **, and *** denote 10, 5, and 1% significance respectively.
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Table A6: Effect of Private School Entry on Inequality in Test Scores as Measured by the
Gap Between the 90th and 10th Percentile

(1) (2) (3) (4) (5) (6) (7) (8)
90-10 Gap in Math 90-10 Gap in English 90-10 Gap in Urdu 90-10 Gap in Mean
Private Public Private Public Private Public Private Public

num privt 0.169*** 0.031 0.226*** 0.104* 0.216*** 0.076 0.213*** 0.066
(0.052) (0.042) (0.075) (0.057) (0.065) (0.056) (0.056) (0.046)

Num. Gov. School Control Y Y Y Y Y Y Y Y
Report Card-Year FE Y Y Y Y Y Y Y Y
Village FE Y Y Y Y Y Y Y Y
Number of observations 430 447 430 447 430 447 430 447
Clusters 108 112 108 112 108 112 108 112
Adjusted R2 0.340 0.407 0.289 0.358 0.314 0.254 0.384 0.373

This table reports estimates of the effect of the number of private schools in the village on the gap in test scores
between the 90th and 10th percentile student in the public and private sectors separately. An observation is the re-
gression is a village-year. The regressions use data from the LEAPS tested sample. Standard errors are clustered at
the village level. The number of clusters differs by sector because not all villages have a private school in operation
during the study period. *, **, and *** denote 10, 5, and 1% significance respectively.

Table A7: Interaction of the Report Card Treatment with Private School Entry & Exit

(1) (2) (3) (4) (5)
Num. Pri. Schools Var. Math Var. Eng. Var. Urdu Var. Mean

reportcardvt -0.160 0.002 0.075 -0.083 -0.011
(0.110) (0.059) (0.051) (0.069) (0.041)

num privt 0.083*** 0.097*** 0.093*** 0.074***
(0.026) (0.031) (0.034) (0.023)

num privt × reportcardvt 0.006 -0.004 0.015 0.009
(0.009) (0.011) (0.009) (0.006)

Num. Gov. School Control Y Y Y Y Y
Village FE Y Y Y Y Y
Year FE Y Y Y Y Y
Number of observations 447 426 426 426 426
Clusters 112 108 108 108 108
Adjusted R2 0.960 0.294 0.249 0.243 0.325

This table examines whether the report card intervention affected private school entry/exit (column
1) and whether it either directly affects or interacts with the number of private schools in a village
to affect the variance of test scores in the private sector. In all columns, an observation is at the
village-year. In columns 2-5, the outcome is the variance of a private sector test scores in village v
in year t. The regressions use data from the LEAPS tested sample. Standard errors are clustered
at the village level. *, **, and *** denote 10, 5, and 1% significance respectively.
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Table A8: Cross-Sectional Association Between Number of Private Schools in a Village and
Private Sector Test Score Inequality

Private Sector Test Score Variance in:
Math English Urdu Mean

Num. Pri. (Cross-Sectional) 0.017*** 0.024*** 0.013*** 0.016***
(0.005) (0.005) (0.005) (0.004)

Num Gov. School Control Y Y Y Y
Report Card-Year FE Y Y Y Y
Number of observations 426 426 426 426
Clusters 109 109 109 109
Adjusted R2 0.109 0.101 0.066 0.129

This table reports estimates of the cross-sectional relationship between
number of private schools in a village and the village-year level variance
of test scores in the private sector. An observation is a village-year. The
regressions use data from the LEAPS tested data. Standard errors are
clustered at the village-level. *, **, and *** denote 10, 5, and 1% signif-
icance respectively.

Table A9: Effect of Private School Entry on Inequality in Test Scores by Distance to Entrant

School-level Variance of Test Scores in:
Math English Urdu Mean

num privt 0.006 0.017 0.020 0.009
(0.031) (0.028) (0.029) (0.022)

num privt ×Near Entrantj 0.094** 0.070* 0.072 0.061**
(0.040) (0.037) (0.050) (0.030)

Num. Gov. School Control Y Y Y Y
Report Card-Year FE Y Y Y Y
School FE Y Y Y Y
Number of observations 1,107 1,107 1,107 1,107
Clusters 108 108 108 108
Adjusted R2 0.174 0.156 0.219 0.236

This table reports estimates of the effect of the number of private schools
in the village on the school level variance in test scores in the private
sector, allowing the number of private schools to have heterogeneous ef-
fects on schools that are close to a private schools that enter/exit the
village during the study period. Near Entrantj is an indicator variable
equal to 1 if a school is below the median distance from a private school
that exits/enters the village during the study period. An observation
is at the school-year level. The regressions use data from the LEAPS
tested sample. Standard errors are clustered at the village level. *, **,
and *** denote 10, 5, and 1% significance respectively.
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Table A10: Effect of Private School Entry on Private Schools’ Costs

(1) (2)
Total Monthly Cost Log(Total Monthly Cost)

num privt -398.733 -0.026
(1,210.786) (0.032)

Num. Gov School Control Y Y
Report Card-Year FE Y Y
School FE Y Y
Number of observations 1,974 1,973
Clusters 112 112
Adjusted R2 0.732 0.693

This table reports estimates of the effect of num privt on private schools’ to-
tal annual costs (column 1) and log total costs (column 2). The regressions
use data from the LEAPS school survey. Observations are at the school-year
level, and the sample is restricted to private schools. Standard errors are
clustered at the village level. *, **, and *** denote 10, 5, and 1% signifi-
cance respectively.

Table A11: Test to Determine the Cut-Off for “Rich” Types in the Private Sector Asset
Distribution

Cut-off F-Statistic

35 286.297
40 344.421
45 640.250
50 1,667.112
55 2,283.869
60 562.600
65 888.731

This table reports the F-statistics from a structural break test used to determine the cut-off
in the private sector asset index distribution for denoting “rich” and “poor” types. Each row
of the table reports the results for a different potential cut-off (given by the first column).
The F-statistic is from a F-test of the joint significance of the estimated interactions between
school fixed effects and an indicator variable for being a rich type (for a given cut-off) in
equation (6).
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Table A12: Out-of-Sample Validation of Type-Specific School Value-Addeds

(1) (2)
Mean Score

Poor Type Rich Type

Mean V Apoor 0.753***
(0.104)

Mean V Arich 0.659***
(0.202)

Grade × Lagged Test Score Controls Y Y
Number of observations 1,184 323
Clusters 101 75
Adjusted R2 0.697 0.691

This table reports the coefficients for regressions of the test
scores of rich and poor students who change schools on their
new school’s value-addeds for rich and poor types, controlling
for the grade-specific effects of lagged test scores and lagged test
scores squared, year fixed effects interacted with whether the
village had the report card program, and district fixed effects.
The type-specific value-addeds were calculated leaving out all
students who switched schools. Standard errors are clustered
at the village level. *, **, and *** denote 10, 5, and 1% signif-
icance respectively.
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Table A13: Heterogeneous Effects of Private School Entry by Baseline Test Scores

(1) (2) (3) (4)
Math English Urdu Mean

num privt ×Baseline Scorei 0.016*** 0.017*** 0.018*** 0.016***
(0.004) (0.004) (0.003) (0.004)

num privt -0.074* -0.040 0.001 -0.033
(0.039) (0.048) (0.039) (0.039)

Num. Gov. Schools Control Y Y Y Y
Report Card-Year FE Y Y Y Y
Lagged Test Score Controls Y Y Y Y
Grade FE Y Y Y Y
Number of observations 6,785 6,785 6,785 6,785
Clusters 108 108 108 108
Adjusted R2 0.577 0.605 0.638 0.690

This table reports estimates of the effect of the number of private schools
in the village on test scores interacted with the student’s baseline test
score of the same subject (her test score from the first year she was ob-
served). The regressions use data from the LEAPS tested sample. Lagged
test score controls consist of the relevant lagged test score and its square
interacted with grade fixed effects. Standard errors are clustered at the
village level. *, **, and *** denote 10, 5, and 1% significance respectively.
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Table A14: Tests for Pre-Trends in the Effect of Number of Private Schools on Student
Outcomes

(1) (2) (3) (4)
Math English Urdu Mean

1rich × num priv,t+1 -0.021 0.005 0.001 -0.005
(0.019) (0.007) (0.006) (0.010)

num priv,t+1 0.021 -0.015 -0.009 0.0002
(0.020) (0.010) (0.010) (0.010)

Num. Gov Schools Control Y Y Y Y
Report Card-Year FE Y Y Y Y
Peer Controls Y Y Y Y
Student-Teacher Ratio Controls Y Y Y Y
Number of Private Schools Controls Y Y Y Y
Lagged Test Score Controls Y Y Y Y
School by Type FE Y Y Y Y
Grade by Type FE Y Y Y Y
Year by Type FE Y Y Y Y
Number of observations 2,624 2,624 2,624 2,624
Clusters 103 103 103 103
Adjusted R2 0.563 0.620 0.629 0.711

This table reports estimates of the effect of the forward lagged number of
private schools in the village on test scores. The regressions use data from
the LEAPS tested sample. Lagged test score controls consist of the rele-
vant lagged test score and its square interacted with grade by type fixed
effects. Number of private schools controls consist of num privt and its
interaction with 1rich. The peer controls consist of the school-level mean
and variance of lagged test scores in year t, as well as the percent of rich
types in a school, all of which are allowed to have different effects for rich
and poor types. The student-teacher ratio controls consist of a control for
the school’s student-teacher ratio in year t, which is allowed to have differ-
ent effects for rich and poor types. Observations are at the student-year
level. Standard errors are clustered at the village level. *, **, and *** de-
note 10, 5, and 1% significance respectively.
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Table A15: Effect of the Number of Private Schools on Student Outcomes for Students Who
Always Attend Private Schools

(1) (2) (3) (4)
Math English Urdu Mean

1rich × num privt 0.160** 0.101* 0.083 0.116**
(0.065) (0.059) (0.060) (0.052)

num privt -0.140*** -0.068 -0.050 -0.082**
(0.042) (0.068) (0.043) (0.041)

Num. Gov Schools Control Y Y Y Y
Report Card-Year FE Y Y Y Y
Peer Controls Y Y Y Y
Lagged Test Score Controls Y Y Y Y
School by Type FE Y Y Y Y
Grade by Type FE Y Y Y Y
Year by Type FE Y Y Y Y
Number of observations 5,916 5,916 5,916 5,916
Clusters 108 108 108 108
Adjusted R2 0.599 0.615 0.651 0.714

This table reports estimates of the effect of the number of private
schools in the village on test scores for students who always attend
private schools during the sample period and who are observed in
school prior to the exit or entry event. The regressions use data from
the LEAPS tested sample. Lagged test score controls consist of the
relevant lagged test score and its square interacted with grade by type
fixed effects. The peer controls consist of school-level mean and vari-
ance of lagged test scores in year t, as well as the percent of rich types
in a school, all of which are allowed to have different effects for rich
and poor types. Standard errors are clustered at the village level. *,
**, and *** denote 10, 5, and 1% significance respectively.
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Table A16: Knowledge of Educational Quality and Determinants of School Choice

(1) (2) (3) (4) (5) (6)
Changed Knows Chose Chose VA for VA for
Schools Teacher’s School for School for Low Types High Types

Name Distance Quality

P (typei = rich) 0.239*** 0.111*** -0.154* 0.266*** 0.007 -0.098
(0.044) (0.037) (0.079) (0.079) (0.093) (0.108)

rankij 0.066*** 0.061***
(0.008) (0.008)

P (typei = rich)× rankij 0.014 0.051*
(0.025) (0.028)

Mean 0.384 0.529 0.426 0.209 -0.064 0.287
Observation Level Child Child-Year Child Child Parent-School-Year Parent-School-Year
Number of observations 5,992 15,122 2,868 2,868 23,178 21,260
Clusters 1,676 1,666 1,137 1,137 1,678 1,677
Adjusted R2 0.004 0.001 0.003 0.013 0.018 0.016

This table reports descriptive statistics on rich and poor types’ knowledge of educational markets and the determi-
nants of their enrollment decisions in the household survey data. Column 1 regresses an indicator variable for changing
schools at least once over the course of the study period on the probability of being a rich type for children who were
always enrolled in school; each observation is a child. Column 2 regresses an indicator variable for whether a parent
knows a child’s teacher’s name on the probability of being a rich type; an observation is a child-year. Column 3 re-
gresses an indicator variable for if a parent reports distance is the main reason they choose their child’s school on the
probability of being a rich type. An observation is a child, since the question was only asked in round 1. Column 4
regresses an indicator variable for if a parent reports quality is the main reason they chose their child’s school on the
probability of being a rich type. As before, an observation is a child. Columns 5 and 6 regress a school’s value-added
for low and high types on parents’ assessment of the school’s quality, the household’s probability of being a rich type,
and their interaction. Each observation is at the parent-school-year level. All standard errors are clustered at the
household level. *, **, and *** denote 10, 5, and 1% significance respectively.
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