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IAbstract

In this study we developed nonparametric geographically weighted regression models using

truncated spline approach. This method is applied to the rate of unemployment data in East Java, as

there are problems of high population growth impacting the high unemployment rate. This method

was chosen due to the fact that the data used had an unknown regression curve and is influenced by

the geographical element. Truncated spline approach is used because this approach has the function

of a flexible mathematics and models that tend to look for the shape of the curve regression estimate

objectively, without being influenced by the subjective factor of researchers. We first analysis was to

find model estimators using truncated spline approach. Furthermore the selection of optimum knot

points was done by selecting the minimum value of the Generalized Cross Validation (GCV). This

study has been successfully mapped and modeled the unemployment rate with variables that affect it.

The results using the nonparametric geographically weighted regression methods using truncated

spline approach has the best statistical model and is satisfactory with 98.95% coefficient of

determination and the MSE is equal to 0.0047.
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ISPATIAL EFFECTS

Spatial Effects
(Anselin, Getis, 1992)

Spatial Dependence

Functional relationships between events in an observation 
area with other events in the observation area.
Spatial Regression: Spatial Autoregressive Model (SAR), 
Spatial Error Model (SEM), General Spasial Model (GSM).
Spatial regression using Approach Area

spatial variability

there are different influences on the predictor variable to 
respon variable from one region to another.
Geographically Weighted Regression Using Approach Point.







on spatial data, to overcome the 
unknown regression curve in GWR 

models can be completed with 
nonparametric regression.

Agricultural Sector 
(Holan, Sadler, Stone, 2008).

Applications in agriculture with specific 
location (site-specific agriculture). The 
predictor variables is the provision of 

nitrogen and irrigation

Geographers Sector
(Mennis dan Jordan, 2005) 

Air pollution in New Jersey, USA and var
predictor is the population density, the 

number of industrial and environmental 
conditions

Geologi Sector
(Atkinson, German, Sear dan Clark, 2003)
Find a relationship between erosion 

occurring along the Avon River Dyfi in 
West Wales with variable geomorphology

If the pattern of 
the relationship 
between the 
response 
variable and the 
predictor 
variables have 
not identified a 
specific pattern



I
Nonparametric Geographically Weighted Regression Models Using Truncated 

Spline Approach

Nonparametric Geographically Weighted
Regression models using Truncated Spline
approach is a nonparametric regression for
the development of spatial data with
parameter estimator which is local to each
observation location. Truncated Spline
approach is used to solve the problems of
spatial analysis with its regression curve is
unknown.



ITruncated Spline

Truncated Spline of  orde 𝑚 with point 
knots 𝐾1, 𝐾2, … , 𝐾𝑟 and

𝑎 < 𝐾1 < ⋯ < 𝐾𝑟 < 𝑏 is a function

𝑓 𝑥𝑖 =  

𝑘=0

𝑚

𝛽𝑘𝑥𝑖
𝑘 +  

ℎ=1

𝑟

𝛽𝑚+ℎ 𝑥𝑖 − 𝐾ℎ +
𝑚

with 𝛽𝑘 , 𝛽𝑚+ℎ is  real konstanta and 

𝑘 = 0,1,2, … ,𝑚 and ℎ = 1,2, … , 𝑟 truncated 

function

𝑥𝑖 − 𝐾ℎ +
𝑚 =  

𝑥𝑖 − 𝐾ℎ
𝑚, 𝑥𝑖 ≥ 𝐾ℎ

0, 𝑥𝑖 < 𝐾ℎ

K1 K2 K3
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Source. BPS 2016



Abstract IResearch Methodology

Study Area

The total area of East Java province is 
47,799.75 km2 and consist of 38 
districts/cities (BPS East Java, 2016a). 
Deployment of the percentage of 
unemployment rate is shown in Fig. 1. 
The percentage of unemployment rate 
was divided into four categories: 
Unemployment rate that is very high, 
high, medium and low. The category of 
a very high unemployment rate is 
contained in the region of Magetan, 
Madiun, Kediri, Malang, Pasuruan and 
Surabaya city.



I

Based on Fig, shown in the data patterns between the 

response variable and each of the predictor variables that 

form a particular pattern and it cannot be identified. For 

these reasons, the method to be used was the 

Nonparametric Spline Regression
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Abstract ITesting for Optimum Knot Point

Knot point is the point where the data

patterns change. To obtain optimum

knot point, the method used is

Generalized Cross Validation (GCV).

To choose the most optimum value of

knots then used the minimum value of

GCV.

The best Spline Nonparametric 

Regression models is obtained by the 

optimum knot points. According to 

Table 6 selection of Optimum Knot 

Points at Appendix, the minimum 

GCV value is 2.1275 on a 

combination of the first knot.
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