ECOMNZTOR

Make Your Publications Visible.

A Service of

ﬂ I I I Leibniz-Informationszentrum
° Wirtschaft
o B Leibniz Information Centre
h for Economics

Kim, Jun Sung; Patacchini, Eleonora; Picard, Pierre M.; Zenou, Yves

Article

Spatial interactions

Quantitative Economics

Provided in Cooperation with:
The Econometric Society

Suggested Citation: Kim, Jun Sung; Patacchini, Eleonora; Picard, Pierre M.; Zenou, Yves (2023) : Spatial
interactions, Quantitative Economics, ISSN 1759-7331, The Econometric Society, New Haven, CT, Vol.

14, Iss. 4, pp. 1295-1335,
https://doi.org/10.3982/QE1720

This Version is available at:
https://hdl.handle.net/10419/296348

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen

Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,

gelten abweichend von diesen Nutzungsbedingungen die in der dort

genannten Lizenz gewahrten Nutzungsrechte.

https://creativecommons.org/licenses/by-nc/4.0/
WWW.ECOMSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.3982/QE1720%0A
https://hdl.handle.net/10419/296348
https://creativecommons.org/licenses/by-nc/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Supplementary Material

Supplement to “Spatial interactions”
(Quantitative Economics, Vol. 14, No. 4, November 2023, 1295-1335)

Jun SunG Kim
Department of Economics, Sungkyunkwan University

ELEONORA PATACCHINI
Department of Economics, Bocconi University and Department of Economics, Cornell University

PIERRE M. P1CcARD
DEM, University of Luxembourg and LIDAM/CORE, Université catholique de Louvain

YVEs ZENOU
Department of Economics, Monash University, CEPR, and IZA

APPENDIX A: SOCIAL CAPITAL FIXED POINT

The fixed point in social capital can be computed by rewriting equation (12) as n;; ,s; , =
(no + 64j,,)sj,» — cdjj,r, so that (13) becomes

N, N,
(63 (63
=142 3 [0+ 0 s0,] = aoe Y i, A1
"k=1,k#j T ok=1,k#j

where the last term is g; , = ZkN;Lk?st(djk,r) = ng;l,k#djk,r, the linear-cost equiva-
lent of the access cost measure defined in (4) in the model. The system of linear equa-
tions (A.1) can be written in vector-matrix form as

o o
s, =1, + —(No,, + 9,)s, — VCDrlry (A.2)
r

r

where s, = (s;,,) is a (N, x 1) vector; 1, is the (N, x 1) vector of 1; Ny, is an (N, x N;)
matrix in which the off-diagonal elements are ny and the diagonal elements are all zero;
O, = (0;,,) = (x% B + &ij,) is an (N, x N;) matrix; D, = (d;; ;) is an (N, x N,) matrix.

ij,r
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Namely,
din,y o diyy 0 AN,y
D,=| dn, - dir - din,r and
dna,y - dnr o+ dNN,r
(A.3)
0, - O, - OIN,,
O, =| 6a, - Oy - Oin,r
N1, 0 ONr 0 ONNLr
Solving the system of linear equations (A.1) leads to
" a = a
S, = I — E(NOJ + ®r) I — ECDr 1, (A.4)

where I, is the (N, x N,) identity matrix. The matrix I, — «(Np,, + 0,) is invertible if
a< m, where p(No , + 0,) is the spectral radius of the matrix No + ©,. When this
condition is satisfied, there is a unique solution to the system of linear equations (A.1).

APPENDIX B: MONTE CARLO SIMULATIONS

We carry out Monte Carlo simulation experiments to demonstrate that our structural
estimation method can precisely capture the value of parameters in a complicated data
generating process of social interactions among students. Each experiment is concerned
with estimating the parameters in the model that we discussed in Section 6. That is,

cd;i
=10 =~ + Oy (B.5)
Jor
and
a
=1+ EZn;{‘k'rs};r, (B.6)
k=1
where
0ij,r = B1lxi,r — Xj,rl + B2(Xir + Xj,r) + &ij,r- (B.7)

We set the values of structural parameters as the ones we have estimated in our struc-
tural estimation. Thatis, np = 1.5, « = 0.12, and ¢ = 0.2. We assign —0.3 for the parameter
B1 to assume homophily and 0.2 for 35 to have positive the effect of combined levels on
social interactions. The data generating processes for x; and ¢ are the uniform distribu-
tion from the interval of (0, 5) and the normal distribution with mean zero and standard
deviation o, = 1.3.
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TABLE B.1. Monte Carlo simulation results.

Number of Networks (R)

50 Networks 100 Networks 150 Networks
no Average 1.5269 1.5264 1.5275
(True value = 1.5) Bias 0.0269 0.0264 0.0275
RMSE 0.0448 0.042 0.0388
@ Average 0.1204 0.1208 0.1205
(True value = 0.12) Bias 0.0004 0.0008 0.0005
RMSE 0.0026 0.0023 0.0026
c Average 0.2006 0.1994 0.20005
(True value = 0.2) Bias 0.0006 0.0006 0.00005
RMSE 0.0045 0.005 0.0041
B1 Average —0.2987 —0.2991 —0.2995
(True value = —0.3) Bias 0.0013 0.0009 0.0005
RMSE 0.0053 0.0065 0.0063
B2 Average 0.2022 0.2027 0.2024
(True value = 0.2) Bias 0.0022 0.0027 0.0024
RMSE 0.0052 0.0053 0.0043
[ Average 1.3150 1.3100 1.3134
(True value = 1.3) Bias 0.0150 0.0100 0.0134
RMSE 0.0298 0.0218 0.0283

Note: A total of 100 simulations for each experiment.

We generate R = 50, 100, and 150 networks, which correspond to connected com-
ponents as in our empirical setup. Each network has four to ten individuals. Using the
social interaction and social capital fixed points, that is, equations (16) and (17), we gen-
erate ; for all networks and all pairs.

We generate H = 100 sets of generated sample of R networks. For each set of gen-
erated data, we run the I-I estimation method. Each /th estimation requires the esti-
mation of the weight matrix 4 in equation (22) using a bootstrap method and the gen-
eration of additional 7' = 100 sets of simulation errors. Although the dimension of the
parameter vector is smaller than that in the empirical analysis, this Monte Carlo simula-
tion is also computationally heavy. Hence, to facilitate the computation, we reduce the
size of the bootstrap sample for the weight matrix estimation from 3000 in the empirical
analysis to 100.

The results of the Monte Carlo simulations are displayed in Table B.1. We report
the averages of the estimate, bias, and the Root Mean Squared Error (RMSE) for each
method. In general, regardless of the number of networks, our structural estimation
method that employs indirect inference captures accurately the value of true parameters
in the data generating process. In particular, we succeed to estimate the most important
structural parameters, « and c, very precisely.
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APPENDIX C: CALIBRATION IN THE POLICY EXERCISES
Consider equations (31) and (35) in Section 7 and denote them as follows:

or—(1- 7'r)Cdij,r

nij,r = l’l() + Oij’r - » (C'8)
sj,r
and
a X
Sjr=14+-— Z Njk,rSk,r»
" k=1,k#j

where we implement together the two policies. The first equation can be written as
nij,rSj,r = (no + 0j,7)8j,r + or — (1 — 7)cdjj,r,

so that the second equation becomes

N, N,
(64 o
Sjr=1+— Z [(nO + ejk,r)sk,r] - _Z[Ur -(1- 'Tr)Cdjk,r]- (C.9)
Nr . Nr
k=1,k#j k=1
Denotebys, = (s1,/, - .-, sn,,)T the (N, x 1) vector of social capital. Thus, in vector-matrix

form, (C.9) can be written as
s, =1, +a(No,, + O;)s, + ao+N,1, — (1l — 7,.)cD,1,.
Solving this equation leads to
s =[I, — a(No, + ©,)] ' [(1 + ag, N1, — a(1 — 7,)eD, 1],
or, equivalently,
s =L —a(No, + 0,)] ' [(1 + a5, NI, — a(1 — 7,)cD, |1, (C.10)

The matrix I, — a(Ng + ©,) is invertible if « < m, where p(No,, + ;) is the spectral
radius of the matrix Ny , + @,. Consequently, we could solve the model using (C.8) and
(C.10). Observe that n;;,» > 0if (1+ 6;;,)s;,» > (1 — 7,)cd;j,r, Vi, j. A sufficient condition is

(1- Tr)Cdij,r — Oy
(1+65,r)

§j r > max
1
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