G Geniaux 
  

   

In search of w for the spatial lag model

Plan

Introduction SLM with unknow W

A GNR for the SLM IV estimates MC Settings

MC Results

Conclusion

Geniaux

In search of W for the spatial lag model

Introduction

The spatial econometrics literature points out the importance of W choice but "tells us little about adequate foundations for these choices" [START_REF] Harris | In search of 'w[END_REF] The choice of W that corresponds to the true data generating process is crucial for the consistency of parameter estimates [START_REF] Bhattacharjee | Estimation of spatial weights matrix in a spatial error model, with an application to diffusion in housing demand[END_REF] of Spatial Lag Model (SLM).
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How econometricians can choose W ?

A second approach starts with an unspecified spatial weight matrix and try to estimate a spatial weights matrices that are consistent with an observed pattern of spatial dependence. [START_REF] Conley | Gmm estimation with cross sectional dependence[END_REF][START_REF] Pinkse | Spatial price competition: a semiparametric approach[END_REF][START_REF] Meen | Spatial aggregation, spatial dependence and predictability in the uk housing market[END_REF][START_REF] Bhattacharjee | Estimation of spatial weights matrix in a spatial error model, with an application to diffusion in housing demand[END_REF] Geniaux In search of W for the spatial lag model Introduction SLM with unknow W A GNR for the SLM IV estimates MC Settings MC Results Conclusion

Aim of the paper

We propose in this article a parametric approach to estimate matrix W for SLM model at the frontier of the two first approaches discussed above.

The estimation procedure uses a (differentiable) flexible distance kernel with two parameters (the bandwidth h and the sharpness of weight decreasing around bandwidth k) to identify the matrix W .
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SLM with unknow W

We consider a spatial lag model [START_REF] Anselin | Estimation methods for spatial autoregressive structures: A study in spatial econometrics[END_REF][START_REF] Anselin | Spatial econometrics : Methods and Models[END_REF] with a weighting scheme based on distance that could be written in matrix form as: 

Y = λW (h, k)Y + X β + (1)

IV estimates of SLM

Suppose first that h is known:

W (h) = W . Let us denote θ = [λ, β] ∈ Θ, where Θ is the parameter open space.
IV estimation provides a consistent estimator of θ using

Z ∈ X , WX , W 2 X , W 3 X ]. Let note Q = [WY , X ],
and

Q = P Z Q = [P Z X , P Z WY ],
where P Z = Z (Z Z ) -1 Z then we can rewrite the model (1) as:

Y = Qθ + (2)
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Assumptions

If we use a wrong h 0 = h and/or k 0 = k to estimate θ iv , then θ iv will be biased.

We could define SSR iv (h, k) = (h, k) (h, k) the function that gives the sum of square of residuals of regression (2) for a given couple (h, k).

We do a conjecture that the minimization of SSR iv (h, k) will provide the true (h,k) and a consistent estimate of θ iv .
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A GNR for the SLM IV estimates

Following [START_REF] Davidson | Estimation and inference in econometrics[END_REF], a GNR for such non linear regression can be defined as:

Y -H( θiv ( ĥ)) = ∂H ∂h ĥb + (4) 
Then:

∂H ∂h ĥ = θh iv P Ẑ Q + θiv P h Ẑ Q + θiv P Ẑ Q h Introduction SLM with unknow W A GNR for the SLM IV estimates MC Settings MC Results

Conclusion

Gradients definition

θh iv = ( Q P Ẑ Q) -1 -( Q h P Ẑ Q + Q P h Ẑ Q + Q P Ẑ Qh )( Q P Ẑ Q) -1 Q P Ẑ y +( Q h P Ẑ + Q P h Ẑ )y Qh = [0 . . . Ŵ h Y ] Ŵ h ij = 2 ĥ3 e -(D ij / ĥ) 2 k e -(D ik / ĥ) 2 l D 2 ij -D 2 il e -(D il / ĥ) 2 k e -(D il / ĥ) 2 = 2W ij h 3 D 2 ij - j D 2 ij W ij P h Ẑ = Ẑ h ( Ẑ Ẑ ) -1 Ẑ + Ẑ ( Ẑ Ẑ ) -1 Ẑ h -Ẑ ( Ẑ Ẑ ) -1 ( Ẑ h Ẑ + Ẑ Ẑ h )( Ẑ Ẑ ) -1 Ẑ Ẑ h = 0 . . . W h X . . . ( Ŵ h Ŵ + Ŵ Ŵ h )X Introduction SLM with unknow W A GNR for the SLM IV estimates MC Settings
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Gradients definition -general case

Y -H( θiv ( ĥ, k)) = ∂H ∂h ĥ, k b h + ∂H ∂k ĥ, k b h +
Where superscript h (resp. k) indicates a derivative with respect to h (resp. k): h=0.015, k=2

W h ij = kW ij h k+1 D k ij - j D k ij W ij W k ij = -W ij ln(D ij /h)(D ij /h) k - j ln(D ij /h)(D ij /h) k W ij Geniaux In
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Conclusion

When the type of weighting scheme is unknown, the procedure proposed in our last MC experiments highlights very promising results.

For large datasets, the use of gradients (GNR) must be limited to cases where the spatial autocorrelation is high (λ >= 0.3) and with a convenient number of mean neighbors (h not to large).
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Demonstrate the consistency of the estimator will be a priority of our future works.
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Conclusion

The properties of the estimator in finite sample estimator appear satisfactory. When the type of weighting scheme is known (gaussian, tri-cube, distance band or others distance based weight matrices), the minimizing algorithm allows a good approximation of the bandwidth, and easy to use for moderate sample size.
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