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Capturing neighborhoods

• Spatial statistics between geographic 
tables
• Often requires expensive 

computation, e.g. what’s nearby?
• Brute force = Pairwise 

distance calculation
• Spatial weight matrices capture 

“topology” so that computation 
is cheaper



PySAL components





Examples

Economic activity for shops nearby Terrain variability from a central point



The second law of 
geography

the phenomenon external to a 
geographic area of interest affects what 
goes on inside.



Third Law of 
Geography



How to 
weigh your 
neighbors?

Continuity/Adjacency 
relations

Distance based 
relations

Hybrid weights



Continuity 
weights



Rook 
Neighbors



Queen Contiguity

• Neighbors share an edge or a vertex
• Diagonal movement is allowed

• Allows for a more flexible 
definition of neighborhood
• Useful for modeling more ‘free’ 

phenomenon, e.g., trade, ecology, 
etc.



A note on islands

• Islands can create a problem in spatial statistics algorithms. It is 
thus preferred to add a single neighbor at least for further analysis.
• Can be added by using sets (covered later) or
• Can be added through manual editing of contiguity dictionary



Distance 
based relations



Define neighbors through 
a distance threshold

• Take all neighbors within a threshold 
distance
• For example, blinkit deliveries

• Or just a few nearest neighbors, 
• E.g. kNN neighbors
• Uses inter-centroid distances

• Shall we just use kernels?
• Shape, e.g., gaussian, triangular, 
• Bandwidth, e.g., 500m. After this 

the weights are decayed.



Different kernel functions



Summary



Hybrid



Hybrid weights

• Decaying distance within a threshold
• w_bdb = weights.distance.DistanceBand.from_dataframe( gdf, 1.5, 

binary=True )
• DistanceBand uses inverse distance relationship



Incorporating earth’s curvature



Block Weights



Block weights

• Use a list as proxy for near-ness, e.g., all sectors with a waste 
treatment plant



Combining block and distance?

• Define neighbors as all schools in a ward within a distance of 2 km
• Use Sets

• Sets allow you to do set operations - union, intersection, etc. of neighbors from 
different weight matrices
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