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Introduction

Panel Data in Spatial Econometrics Models

Benefits
@ Modeling heterogeneity
@ More specifications.
Costs

@ More complex estimation procedures( Incidental

parameters problem).

o Large data sets.
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Introduction

Introduction

@ The objectives of our article are:

@ to propose a full GMM for spatial panel multinomial

choice model,

@ to derive a linerized version of our GMM estimator.
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Spatial Multinomial choice models

The strutural model :

,Vj: = ajtln + A Wyj} + XiBjr + €jr (1)
1 if Y§tZY;2t k?’éJeA
Vi = :
0 otherwise
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Spatial Multinomial choice models

Under the assumptions in Kelejian and Prucha (1999), we can
rewrite the spatial latent model :

Vi = (1= 2W) ok + (1 = A W)Xy + (1 = A W)™

We obtain that the variance-covariance matrix is proportional
to: V=1L[(/ = AW)H((I = \W)LY]

Let us denote

oiy(Ae) = diag(Ve) = (07 (Ae), 05 (Ae), - 07 (Ae))'s

V, = (I = AW)~L((I = A W))

X = (AW X 0 W = m, A set of alternatives ,

av(Ae) av(At)
J the cardinal of A and A~ is a subset of A with cardinal J —1.
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Spatial Multinomial choice models

Suppose that unobserved components are independently
identically distributed across individuals and time-periods and
drawn from the type | extreme value distribution, then the
choice probability for the individual i to select an alternative j

at period t is:
exp (X6 + Wiiay)
1+ heaexp <Xf£5k + Wf?ajt>

The previous model implies both heteroskedasticity and

Pje =

autocorrelation = multinomial panel logit estimation method

Is inconsistent.
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Spatial Multinomial choice models

We propose, like in Pinkse and Slade (1998), Klier and
McMillen (2008) and Diallo and Geniaux (2012), a GMM
estimator based on the moment conditions implied by the

likelihood function for a spatial panel multinomial logit model.

Uit = Yijt — Pijt

is a generalized residual.
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Full GMM estimation

Let us denote 6 = [B = (B, ..., B1), A = (A1, ., A7), 0 =

(11, ..., ay7)] € ©, where © is the parameter open space.

Q(Q) = SnT,(e)znTSnT(H)

where S,7(0) = L-Z'li , £,7 some positive definite matrix

nT
Z, 0 . .0
. . ) 0 24
and Z is a matrix of instruments Z =
0
0 . .0 Z7

Where Zt — Xl') WXt, W2Xt, W3Xt], t = 1,2, ceey T
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Full GMM estimation

(Gop)ie = pie(1 = pije) (1 = AeW) 1 )i
(G,Bj)it = piie(1 — pjir) X

XE(8; — N;i
(Gae)ie = Pijt [Z piktHit(ﬁj — Bk) — It(ﬂj 2/Bk)
kEA 9i
. (W) i (e — age)Nii
+ keZA PiktH,'t(Oéjt - Oékt) - d Ojlgt d ]

Where H, = (I — \eW)2WX?, HF = (I — \\ W) " WW; and
A is a the digonal matrix of the following matrix
<(/ AW TTW = \W) N — /\tW)*1’>.



Full GMM estimation

It is important to note that, when A\; = 0 and aj; =0,

Goy = (1= p)lh®h]

Gy, = pj ZPk WX (5 —ﬁk)]

As Klier and Klier and McMillen (2008) and Diallo and

Geniaux (2012), we develop a linearized version of our GMM
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The linearized version of full GMM estimator

LGMM

Ujjr = Yijt — Pijt

(8, A, o) — (BN N = 0,0 =0) = G(6 — 6p)
where G(.) is a gradient term

0(B,\ a) = G(0 — b) + (8> X =0, =0)
where 0y = (p5MNlgit \ =0, a = 0) .
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The linearized version of full GMM estimator

linearized procedure

We estimate 3°MNlogit by standard multinomial logit estimation
method with A =0 and @ = 0 ! and we calculate

u(p°MNplogit (0 0) | we obtain the following gradient terms:

G, (BSI\/INPlogIt A=0,a= O) — Pj(]- — Pj)[/t & /,,]
G (ﬁSI\/INPIogIt A=0,a= 0) = p-(]_ — pj)X
Gy

(ﬁSMNPloglt A=0,0=0) = [Z Pk WX (5; — By)

keA

Lspatial autocorellation, heteroscedastic and heterogeneity- are ignored
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The linearized version of full GMM estimator

linearized procedure

Regress G, ,Gg and Gy on Z. The predicted values are GAa,GAB
and G,. Finally regress u(3SMNPlesit 0 () 4 G, 3°MNleeit o
G\a,é\g and G,. The coefficients of this last regression provides
the estimated values of «, 5 and \..

This algorithm provides accurate estimators of A and «, and

an biased estimator of f.
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The linearized version of full GMM estimator

Adjusting coeffient

To correct the downward bias in 3, we will need to calculate
the marginal effects 2. The general coefficient to adjust the

downward bias in /3 is given by

Tr((ov(}))
Tr((A))

where Tr is the trace operator of matrix

2see (Diallo and Geniaux, 2012)
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MC analysis

@ We present the results of Monte Carlo analysis to
evaluate the performance of full GMM and linearized
multinomial logit GMM estimators with a spatial panel

data framework.

@ we generate the data according to:

exp (X + Wiy

P,'jt —
L+ ea- €XP (X,-*;ﬁk + Wi:ajt)
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MC analysis

MC settings

e n=1000, / = 1, .., nindividuals, j = 1, ..., 4 alternatives
and t =1,..., 3 time-period.

@ X; is drawn from bivariate U(—1,1)

@ A= (A, M, \3) €0,0.9] x [0,0.9] x [0,0.9]

@ For alternative 0 819 = 29 = 0,for alternative 1
B11 = 0.5; 351 = 1 for alternative 2 815> = 0; 82 = —1,for
alternative 3 313 = 0;323 = 0.7.
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MC analysis

MC settings

@ The fixed time-varying preferential effects are genarated
as aje = (1/n) 3214 Xief3j

@ ap; =0

@ The exogenous spatial weight matrix for the experiments
is created as follows: firstly we draw two random numbers
from the uniform distribution U(0, 1) for each
observation. These numbers are used to specify the

coordinates of each observation in the [0, 1] x [0, 1] plane.
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MC analysis

MC settings

@ To work in large samples, we use the following
approximation (I — A W)™ =1+ A\, W + N2W?2 + 3W3

and we suppose that each location have two neighbors.

Z1 0 . . 0

0 Z

o /= 2
0
o . .0 Zr

Where Z, = [Xt, WX, W2X,, W3X,], t =1,2,..., T



MC analysis

Results of Monte Carlo experiment with 1000

repetitions, n=1000

Standard Multinomial Logit LGMM
bix b21 b1z b22 b1z b23 b1x b21 b1z b2z b1z b23
—1 0 0.7 0.5 1 0 —1 0 0.7 X1 A2 A3

Xo1 Moz o3z 0.5 1 0
0 0 0 0.5051.005-0.007-1.008-0.0070.7010.498 1.001 0.001-0.998 -0.003 0.707 0.001 0.002 0.001

RMSE 0.0820.081 0.082 0.083 0.080 0.0810.076 0.0810.075 0.087 0.077 0.0800.1190.1240.120
0.2 0.3 0.4960.993-0.002-1.001-0.0020.6940.5051.0010.005-1.019-0.0050.697

0.0890.088 0.087 0.090 0.090 0.0910.076 0.0810.075 0.083 0.075 0.0780.1220.126 0.129
0.9970.004-1.049-0.0100.6970.775 0.885 1.025

0.1
RMSE
0.7 0.8 0.90.4050.800-0.004-0.818-0.0020.581
RMSE 0.097 0.095 0.098 0.096 0.099 0.1010.0850.0950.085 0.096 0.080 0.0830.1420.1560.161
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