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Methods 

Geographically Weighted Regression (GWR) Modeling 

Given the spatiotemporal heterogeneity of lung cancer mortality, the related factors may affect 
this epidemic in different ways and to different degrees. This can be analyzed using a GWR model. 
This model is an extension of the traditional multiple linear regression toward a local one in which 
the regression coefficients are specific to a location rather than global estimates [1,2]. Moreover, this 
model is based on the spatial non-stationarity, which is common in spatial process: an explanatory 
variable might be highly relevant in one application but seemingly irrelevant in another. In contrast, 
parameters describing the same relationship might be negative in some application but positive in 
others, and the same model might replicate data accurately in one system but not in another [3]. The 
GWR model embeds the data’s spatial location into the regression parameter. The local estimation of 
the parameters with GWR is expressed using the following equation [4]: ݕ௜ = β଴ሺݑ௜, ௜ሻݒ + ∑ β௜௞ሺݑ௜, ௜௞ݔ௜ሻݒ + ௜௡௞ୀଵߝ      (i=1, 2, …, m) (s1) 

where ሺݑ௜,  ௜ሻ denotes the spatial location of village i in Xuanwei, y୧is the dependent variable (SMRݒ
of lung cancer) at location i, x୧୩ represents independent variables including VDC and RDLS of 
village i, β଴ is the intercept, β୧୩ is the correlation coefficient for x୧୩, which is to be estimated, and 
ε୧is the random error. Therefore every village in this study has a set of specific parameters to reflect 
the relationship between the village-level SMR of lung cancer and its explanatory variables. 
Together with the R2 and adjusted R2 values, the Akaike Information Criterion (AIC) was selected 
through an iterative optimization process as an indicator for evaluting the capability of independent 
variables (in the models) in explaining the spatial variations of lung cancer mortality [5].  

Table S1. Parameters of GWR modes for the prediction of the village-level SMR in 1990–2013. 

Periods 
RDLS RDLS+VDC VDC 

R2 adj-R2 AICs R2 adj-R2 AICs R2 adj-R2 AICs 
1990–1992 0.54 0.47 2179.87 / / / / / / 
2004–2005 0.49 0.42 3403.14 / / / / / / 
2011–2013 0.44 0.40  3587.63 0.42 0.37 3603.29 0.51 0.42 3587.34 

Note: GWR represents the geographically weighted regression; adj-R2 is the adjusted R square. SMR 
represents smoothed mortality rate of lung cancer; RDLS means the relief degree of land surface; 
VDC indicates the village-level dwelling condition. 
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Figure S1. Spatial distribution of standardized residuals from the VDC-GWR model for the 
prediction of the village-level SMR in Xuanwei during 2011–2013. GWR and VDC represent 
geographically weighted regression and the village-level dwelling condition. 
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