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Abstract. Geographically Weighted Panel Regression or GWPR is a local linear regression model that
combines GWR model and panel data regression model with considering spatial effect, especially spatial
heterogeneity problem. This article is focused on the soft computation of GWPR model using Fixed Effect
Model (FEM). Parameter estimation in GWPR is obtain by Weighted Least Squares (WLS) methods and the
resulting model for each location will be different from one to another. This study will compare the fixed-
effect GWPR model with several weighting functions.  The best model is determined based on the biggest
coefficient of determination (R2) value. In this study, the model is applied in the Air Polluter Standard Index
(APSI) in Surabaya City, East Java. The results of this study indicate that Fixed Effect GWPR model with a
fixed exponential kernel weighting function is the best model to describe the APSI because it has the
smallest AIC.
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2 Literature Review

2.1 Fixed Effect Panel Regression Model
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2.2 Fixed Effect Geographically Weighted Panel
Regression Model
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where ijd denotes the distance between the location

ii vu , to location jj vu , and ih are positive
parameters are known and are usually called smoothing
parameter (bandwidth) for location ii vu , .

In the kernel weighting function, there is a
bandwidth parameter. Bandwidth is analogous to a
radius of a circle, so that an observation location within
the circle radius is still considered influential in forming
parameters at one point of observation location [11].
There are several methods that can be used to choose the
optimum bandwidth and one of them uses Cross
Validation (CV) [4]. The calculation of CV in GWPR is
equal to GWR which is calculated based on the average
dependent and independent variables for the whole time
[6] and is defined as follows:
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where ˆ ( )i iy h : the fitted value of iy with the
observation at location  omitted from fitting process.
Testing of GWPR model parameters was carried out
using the analogy of the F test and t test as discussed in
Leung [17] and Purhadi [18].

3 Methodology

ii vu ,

jj vu ,
.

4 Result and Discussion

4.1 Panel Regression Model
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4.2 Fixed Effect GWPR of APSI data

Model AIC
Fixed Effect-GWPR 2437.841
Fixed Effect Panel Regression 2448.047
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Results Decision
F = 1.0178

and
Sig. = 0.4416

H0 not rejected, which means
that  Fixed Effect GWPR

Model are not significantly
difference with Fixed Effect

Panel Regression

Location 1β 2β 3β 4β
SUF1 -0.4799 -2.2859 -0.0199 -0.0001
SUF3 -1.0252 -2.8311 0.0220 0.0001
SUF4 -0.8428 -1.9087 0.1152 0.0003
SUF5 -0.3111 -2.3039 0.0155 0.0006
SUF6 -1.0464 -1.7288 0.0297 0.0006

4 Conclusion
The results of this study indicate that Fixed Effect
GWPR model with a fixed exponential kernel weighting
function is the better model than the Fixed Effect Panel
Regressions to describe the APSI data in Surabaya City,
East Java Province because it has the smallest AIC.
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