
Supplementary Material III: Kernel Regression of Local GA Growth Rates 

In this study, we estimated the mean local geographic atrophy (GA) growth rate conditioned on margin 

eccentricity, margin angle, growth angle, and fundus position (see Methods and Figure 5.C, 6.C, 7.C, and 

7.A). We performed this estimation using Nadaraya-Watson kernel regression with a Gaussian kernel:1  
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where 𝑣𝑣 is the local growth rate, 𝑥𝑥 is the covariate of interest (i.e., margin eccentricity, 𝑥𝑥 = 𝑟𝑟;  margin 

angle, 𝑥𝑥 = 𝜃𝜃; growth angle, 𝑥𝑥 = 𝜓𝜓; or fundus position, 𝑥𝑥 = (𝑟𝑟,𝜃𝜃)), (𝑣𝑣𝑖𝑖, 𝑥𝑥𝑖𝑖) are the i-th paired 

measurements, 𝑛𝑛𝑝𝑝 is the number of margin points included in the analysis (in this study 𝑛𝑛𝑝𝑝= 88,356), ‖∙‖ 

is the distance function, and 𝐾𝐾ℎ is the Gaussian kernel defined as:  
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where ℎ is the kernel bandwidth. For estimation conditioned on the margin eccentricity, growth angle, 

and fundus position, ‖∙‖ was taken to be the standard Euclidean norm. For estimation conditioned on the 

margin angle, ‖∙‖ was taken to be the Euclidean norm wrapped into [0°, 180°]. 
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