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𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝑋 → 𝑌 =
𝑅𝑒𝑐𝑜𝑟𝑑𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑋 𝑎𝑛𝑑 𝑌

𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑅𝑒𝑐𝑜𝑟𝑑𝑠

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝑋 → 𝑌 =
𝑅𝑒𝑐𝑜𝑟𝑑𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 𝑏𝑜𝑡ℎ 𝑋 𝑎𝑛𝑑 𝑌

𝑅𝑒𝑐𝑜𝑟𝑑𝑠 𝑐𝑜𝑛𝑡𝑎𝑖𝑛𝑖𝑛𝑔 𝑋

𝐿𝑖𝑓𝑡 𝑋 → 𝑌 =
𝑆𝑢𝑝𝑝𝑜𝑟𝑡(𝑋, 𝑌)

𝑆𝑢𝑝𝑝𝑜𝑟𝑡 𝑋 ∗  𝑆𝑢𝑝𝑝𝑜𝑟𝑡(𝑌)
=

𝐶𝑜𝑓(𝑋 → 𝑌)

𝑆𝑢𝑝(𝑌)In this study, we ask the following research question: Does the 

built environment have spatial associations with social events? If 

so, how to quantitatively measure it. 

We employ POI data from Maptitude to describe the site 

characteristics and utilize the social events records from meetup 

to address the spatial associations between human activities and 

surrounding physical facilities. 

8371 Social events in 24 

categories from meetup.com 

from Feb 26, 2020, to Jan 

30, 2021, at 1434 locations 

(unique Lat/Long pairs)

Book, Sci-Fi& 

Games, Writing

School area

Health & Wellness, 

Career, Business:

store, office, 

restaurant

Outdoors & 

adventure,

Social:

Park, natural 

preserve

62 types (pre-

classified by 

Maptitude) of POI 

have been reclassified 

into 13 categories

Business: 1,247

Car: 10,508

Education: 19,686

Finance: 12,663

Food: 9,037

Hotel: 3,254

Medical: 4,307

Appearance: 16,833

Parking: 515

Party: 7,348

Public-

Transportation: 205

Shopping: 20,633

Assumption: Assumption: POI (points of interest) afford social 

actives. And social events raise new relations.

Data Preparation

1. Data collecting by web crawling

2. Geo-coding and referencing

Spatial Association

1. Monte Carlo simulation for background probability 

calculation

2. Spatial association mining between POI and social events 

using Apriori algorithm

3. Measure the interestness of discovered rules using the lift 

metric

Open to public developing

1. Build a REST API Cdata (up to date)

2. Build the Client interface using ArcGIS Webapp builder 

and experience builder

Spatial Association Rules
➢ Detect 35 rules with  

𝑆𝑢𝑝𝑝𝑜𝑟𝑡𝑡𝑟𝑒𝑠ℎ𝑜𝑙𝑑 = 1% and 

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒𝑡𝑟𝑒𝑠ℎ𝑜𝑙𝑑 = 10%

➢ The popular Lift measure in 

literature suggests 29 

significant among the POI and 

social events

Web app Interface

POI as X-axis

Social 

events as 

X-axis

Width arrow: support (0.01-0.05)

Color: confidence (0.1-0.22)

lift: 1.07-3.8

Safegraph Building 

footprints (June 2020).

Aggregated POI 

footprints to 

buildings:55,846 

buildings had POIs

POIs in August 2020 

appeared in 51,893 

buildings

Meetup events were 

within 730 buildings.

Temporal trends of 

social events

25,000 social events 

data for over 2 years 

(2020-now)

Address the impact 

from pandemic to local 

social networks 
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➢Distinctive association patterns between 

different types of social events and POI

➢Food, shopping and party related POI 

actively contribute to the occurrence of 

social events.

➢Pandemic and related policy have 

dramatically altered the distribution of social 

events, which implies the local social 

networks among participants

Buffer from MCS Points with walkable scale (200m)

Co-location Analysis

Spatial statistics-based approaches

Spatial autoregressive model + spatial 

regression, Ripley’s K function, Gravity model, 

etc.

Data mining approaches

Association rule mining

𝑋 → 𝑌(𝑝, 𝑐𝑝), Both X and Y can be set of items

POI
Human Activities

Literatures:

People who visited a place at the 

same time repeatedly are likely 

to be socially related.
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