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Figure 5: Educational Market: Coquimbo-La Serena
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Notes: This figure presents the educational market formed by the municipalities of Coquimbo and La Serena, in Northern

Chile.

D Monte Carlo Simulations

This appendix provides details on the Monte Carlo simulations I perform to study the relation
between Bayesian Nash equilibrium and Fully Cursed equilibrium. In particular, I assess how
good of an approximation is FCE to BNE when the data is drawn from a Bayesian game where
the agents’ strategies are consistent with BNE, and viceversa. I consider a simplified school choice

and competition model, very similar to the model I study in the main text.
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Section D.1 specifies the model. Section D.2 describes the data generating processes.

D.1 Model Specification

Market Size. I consider a single market where I = 500 students enroll in their most preferred
school among the J schools that are available in the market. I vary the total number of schools
across simulations to analyze how the goodness of the FCE approximation to BNE (and viceversa)
varies as the size of the supply side increases. I experiment with J = 3,...,10.

For simplicity, I consider only private-voucher schools. As in the main model, schools play a
static game of incomplete information, with strategies being program participation and fees, for

each school type or realization of the idiosyncratic component of the cost structure.

Spatial Configuration. Similar to Fack et al. (2019), the market is modeled as a disc of radius
1. Schools are positioned evenly on a circle with a radius of 1/2 around the market’s centroid,
while students are uniformly distributed throughout the market area. The cartesian distance

between student 7 and school j is denoted by d;;.

Student Preferences. I adopt a parsimonious version of the indirect utiliy function described
in Section 3.1:
Uz'j = OéJC- + ,prE + BgTj + ﬁgdij + €ij,

where, as in the main text, the superscript ( € {L, H} denotes the student’s income status.

Similarly, p§ = 7;(1 — Di)p} +(1- Tj)pg, with D; denoting student ¢’s low income status, and
¢
J
to students of type (, net of fees, program participation, and proximity. Likewise, Bf , Bg , and

., p?) are school j’s counterfactual fees. e parameter « represents school j attractiveness
P}, 09 hool 5’ terfactual f The p t p ts school j attracti
capture the preferences of students o e ( for school j’s fees, program participation, an
85 capture the pref f students of type ¢ for school j’s fees, program participati d
distance, respectively. The idiosyncratic error term e;; is drawn from a Type I extreme value
distribution.
I set the share of low income students to 50%.

School fixed effects are specified as follows:

{a;}i2) ={10,10.5,11,11.5,12,12.5,13,13.5, 14, 14.5}.

The rest of the parameters are set to: (85, g, s, i, gk, gH) = (-0.9,-0.3,0.1,—0.1, -1, —0.5).

Schools’ Problem. For simplicity, I abstract from the universal voucher. Thus, the school’s

problem that I consider in the simulations is the following,

max By, [ (T (aj, s—5(t—);t) — k) + (1 = 7)11%aj, s_j(t—5); )] ,
7;€{0,1},p}>0,p}>0 e (77 (T a5, 55 (15)i1) = 1) + ) (aj, s—5(t—5); t)]
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where,

(a5 j(t5);t) = (pj —ef)D (1= Di)Pylag,s—;(t—;);t)

%

+(v' = cF) Y DiPij(aj, s-j(t_;);t),

) (aj,s—(t—;)it) = () —ci')> (1= Di)Py(aj,s_;(t_j);t)

i

+(09 = ¢f) Y DiPij(aj, s—(t—;);t).
7

I set the targeted voucher parameter to be v* = 0.9. The cost structure terms, (5, le-‘ , cf )

are constructed as follows,

_ K K, K
Hj = Wi + CU2 Uj,
L _ L el oL
Cj = Wl +W2 'LLJ y
H _ cH cH cH
Cj = (.Ul + WQ U] s

where (wf,wg,wa,ng,wa,ng) = (—2,6,0.4,0.8,0.2,0.8), and, for each 7, (u}'f“,u;L,ugH) are

correlated random draws with marginal uniform distributions on the interval [0, 1], such that: (i)

u¢” and u¢” are correlated with correlation coefficient p¢ = 0.8; and (ii) u% is correlated with both
j j p j
u?L and ujH with correlation coefficient p™¢ = —0.5. The idiosyncratic cost terms, (uj, u;L, u?H),

are independently drawn across schools.

D.2 Data Generating Processes

The simulated data are constructed under two different data generating processes (DGPs).

DGP 1: Fully Cursed Equilibrium. This DGP considers the case where schools play a FC
equilibrium; that is, each school assumes that each of its opponents plays a strategy consistent

to the average type—i.e. the first moment of the distribution of the cost structure’s idiosyncratic
parameters, (ﬂ?, ﬂ;L, a;H

In practice, I generate M = 500 independent samples. For each sample m, I randomly

i idiosyncratic preference terms, €}

;7(m), UEL’(m), ?H’(m)). I then calculate UZ-(;") for all 7, j, m, as well as

draw students’ geographic coordinates, d , and schools’

idiosyncratic cost terms, (u

schools’ FC stategies (%J(m), ph(m) ]307(”7’)) for all j,m. For the latter, I solve for a fixed point in

48



the system of equations describing schools’ best-responses:?3

(1-D; PZ--( (m) —<"%>-t<m>)
T () 5 ) ) 241~ Dby (a5
p; a5 555t =9 T CRET I
01— py el
J
oP;; (af™ 505l
Zi D7’ J( a 0,(m) )
0.7 (g, S0 ) = et N
p; 55 =G 0P (a0 <_m> )
Zi dpo ,(m)
P ; ( (7n) (nz) 51%))
—D. ’ m) —(m), ,(m
CH,(m)Zi(l D) op °<*"> 2 Bij (a§ 505 ))
j op, () (m) t(m.) - op, (™) 50m) 4 (m) ’
y LAl el )
(m) (m) M. m)) 1, (m) (m) (m) (m) 0 (m) 5. 4(m)
T; ( _J,tj ) = ﬂ{(Hj(aj 5505t )—Hj )—Hj( 5.5t )>0}.

The simulated data consist of schools’ FC equilibrium strategies (?(m), ph(m) ﬁo’(m)), for each

DGP 2: Bayesian Nash Equilibrium. This DGP considers a situation where schools play a
BN equilibrium; that is, each school takes into account all possible types of its opponents, and
the probabilities of each type’s occurrence. Moreover, I assume that the distribution of types is
known to all schools, and that all schools share the same beliefs over those distributions.

I draw a new set of M = 500 simulated samples, and utilize an iterative procedure to solve
for a BNE, similar to the one in Fack et al. (2019). In practice, this iterative algorithm is less
affected by the curse of dimensionality than the standard approach of finding equilibria by solving

the equations system of best-responses.?*

23For convenience, I set the parameters in the artificial data such that all equilibrium fees are strictly positive.
241 confirm that my iterative algorithm finds the same equilibria as the standard approach in markets with a relatively
small number of schools, where the curse of dimensionality is not a problem.
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In a BNE, school j’ best-response functions are the following:

) dF(t_;),

AP (oM (M), ,(m)
pl,(77a) (a(7rz) (m), t(m)) _ / CH’(m) _ Zl(l Dz)RJ ( : S_] at]
J J ’ _.7 ] J (Tn) (m) (m)
St (1 — D-)ap”< o )
i OP;; <a<.m) s(m);t(m)>

D ji_ =3
Zz ? 8p0=(m)

0.(m) [ (m) (m), ,(m) _ L,(m)
p; (aj AR ) = /S € TN CRETD +
t_ s “ Sty
" > 7™
8P ( m) (nL) t(?n))
(1—=D; m) g (m), 4 (m)
CH,(WL) Zl(l D’L) ap 0 (m) _ Zi PZJ (aj :7; 3 Jm ) dF(t )
7 Z P, ( (m) (n;) tgm)) op;; (a;'m.)ys(:;.);t;nl)) =3/
[ ap;) ,(m) 7 ap?’(m)

) (ol 50, ) 1{ [ () ) (s <f;>,tgm>)}dp<tj>>o},

where F'(-) is the joint distribution of school types. School j best-responds to its opponents’
strategies, which in turn depend on all school types in a complicated fashion, that necessitates

equilibrium solving. I solve for BNE as follows:

1. The first step consists in defining an initial distribution of school types, F°(-), thus of schools’
strategies, for each m = 1,...,500 simulated samples. In practice, I use the empirical dis-
tribution resulting from solving the FCE in each of the M samples as the initial distribution
of types/strategies, i.e. FO(-) = FFO(. | {5(m}M_ ),

2. I calculate schools’” BN best-responses using initial beliefs F°(-). I denote these schools’
best-responses by 5™ (F0) = (7 (m) (F0Y), pb(m) (F0), 50 (m)(FO))

3. The distribution of schools’ best-responses across the M samples jointly determine the

“posterior” empirical distribution of schools types, F'(-).

4. Schools best-respond using F(-) as their beliefs, and steps 2. and 3. are repeated until a
fixed point is found, which occurs when the posterior distribution F*(-) is consistent with
schools’ beliefs F*~!(-). The resulting BN equilibrium beliefs are denoted by F*(-).

The simulated data under the BNE assumption is constructed by drawing a new set of M = 500
random samples, which are different from the samples used to find the BNE distribution, and
by calculating schools’ best-responses using equilibrium beliefs F*(-). The BNE simulated data
consist of schools’ BN strategies (T(m)(F*) pL(m) (), p0:(m) (F*)), for each m.
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