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Eigenvector-based Spatial Filtering Approach to a Multinomial Logit Model

Takahiro YOSHIDA and Morito TSUTSUMI

Abstract: It is vital to deal appropriately with spatial dependence, that is, when using regression
models dealing with spatial data. Recent studies on spatial econometrics have suggested many
methods to consider spatial dependence in quantitative data. However, these methods, termed
spatial discrete choice models, typically require a computationally burdensome, iterative
calculation for parameter estimation. In addition, spatial “multinomial” discrete choice models are
still being finalized, and these methods are not well established. Hence, the present study applies
another approach, namely eigenvector-based spatial filtering, in which spatial dependence can be
considered only by introducing eigenvectors of a modified spatial weight matrix as explanatory
variables, to a multinomial logit model and we compare its predictive accuracies to that of the

conventional model.
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Explained variable

Land use predicted Land use

Paddy Field Paddy Field
Other Agri. Land Other Agri. Land
- Forest - Forest
- Land for Building - Land for Building
- Other Land - Other Land
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Conventional model
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Spatial model

predicted Land use
Paddy Field
Other Agri. land

0 Forest

- Land for Building
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Obs. \ Pred. Paddy Field Other Agri. Land Forest Land for Building ~ Other Land Total
upper: Conventional
lower: Spatial
Paddy Field 901 (71.51%) 228 (18.10%) 84 (6.67%) 47 (3.73%) 0 (0.00%) 1260 (100%)
1075 (85.32%) 86 (6.83%) 60 (4.76%) 32 (2.54%) 7 (0.56%) 1260 (100%)
Other Agri. Land 129 (11.01%) 936 (79.86%) 63 (5.38%) 44 (3.75%) 0 (0.00%) 1172 (100%)
82 (7.00%) 1005 (85.75%) 49 (4.18%) 31 (2.65%) 5 (0.43%) 1172 (100%)
Forest 55 (2.50%) 233 (10.59%) 1890 (85.91%) 18 (0.82%) 4(0.18%) 2200 (100%)
35 (1.59%) 78 (3.55%) 2076 (94.36%) 8 (0.36%) 3(0.14%) 2200 (100%)
Land for Building 56 (6.87%) 155 (19.02%) 19 (2.33%) 582 (71.41%) 3(0.37%) 815 (100%)
40 (4.91%) 57 (6.99%) 7 (0.86%) 705 (86.50%) 6 (0.74%) 815 (100%)
Other Land 21 (12.57%) 87 (52.10%) 42 (25.15%) 7 (4.19%) 10 (5.99%) 167 (100%)
7 (4.19%) 3 (1.80%) 7 (4.19%) 4 (2.40%) 146 (87.43%) 167 (100%)
Total 1162 1639 2098 698 17 5614
1239 1229 2199 780 167 5614
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