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Project Overview

@ Objective: Measure partisan segregation at individual level for 180 Million U.S. voters

Party affiliation

@® Democrat

@® Reublican

This work is partially sponsored by NSF Awards #1841403 and OmniSci



Challenges: Big geospatial data processing

Traditional method Challenges

K-Nearest Neighbor search e  Creating pairwise distance matrix e Dataset of 180 Million records
and sorting on distance implies trillion calculations
\ e  Buffer method e  Traditional method are slow
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e  Execute using scripting language e Partisan weight calculations from
e.g., Python, R 180 Billion distances

e  Scripting methods are slow and
resource intense

e 1/O speed is very slow
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Solution: Available Computing Resources
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Solution: Two-Layered Approach for KNN Calculations

1. Geohash based Spatial Clustering

Coordinates expressed as alphanumeric string
Longer the shared prefix, closer the points
Closer points clustered together on disk
Provides fast and efficient access to data

2. R-tree based Index Search T e
Pure spatial Index based search 7
e Faster, cheaper and more efficient @ (=]

e Searches up and down the Bounding boxes
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Solution: Accelerated GPU based processing of partisan
exposure

1000 neighbors P
A ‘. ( ' ot '
g A 1nnnnni , : ' ¥
- i 2 n o _ =
180 Ilair a2 ... ain -
million ) 2| @1 @2 ... a2 - o
voters 3as, azx ... azy|—— " ’
~m | Gm1 Q2 - Gmn | :
> Y o -
innnnna

180 Billion relations



Solution: Novelty of our approach

Big geospatial
data using Data
Science

KNN calculations
@ 200,000
distances/sec

Partisan weights
@ 800M
distances/sec

Cost and Time

Effective

Extremely fast
I/0 on big data

Accelerated
GPU processing




Results: Partisan exposure of individual US voters
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Results: Publications and news coverage

M) Check for updates

The measurement of partisan sorting for 180
million voters

Jacob R. Brown ©'2> and Ryan D. Enos 12>
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Your partisan filter bubble is now
following vou around in the real
world

Not only d Ehe New York Times

Do You Think You Live in a Political
Bubble?

Republicans and Democrats are increasingly cut off from one
another, rhetorically and geographically. Do we need to pop our
bubbles?
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