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BACKGROUND

Applied Analytics
• 15-person Quant Team with backgrounds in 

the social, physical, and mathematical 
sciences

• Employ advanced statistical techniques to 
inform the production and marketing of 
media properties

• Leverage social media and crowdsourced 
data to extract insights at scale

BUSINESS CONTEXT
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BACKGROUND

Conversation Segmentation Pop Culture Awareness

Demographic attribution provides an additional layer of audience 
understanding and enables data-driven targeted marketing

DEMOGRAPHICS IN PRACTICE



CONFIDENTIAL

MOTIVATION

reddit as a Social Platform
• 18th most visited website globally and 5th

most visited in the United States
• Long-form commentary from the most 

dedicated fans
• Pseudonymity encourages disinhibition

WHY REDDIT? WHY GEOLOCATION?
Subreddit

Submission

Comments
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MOTIVATION

reddit as a Social Platform
• 18th most visited website globally and 5th

most visited in the United States
• Long-form commentary from the most 

dedicated fans
• Pseudonymity encourages disinhibition
Geolocation Attribution
• Estimate global appeal of new media 

properties
• Inform region-specific marketing strategy 

(e.g. spend, creative material)

Domestic International
Jason Mamoa

Amber HeardAtlantis
Battle

Costumes
Color Villain

Superpower

WHY REDDIT? WHY GEOLOCATION?
Subreddit

Submission

Comments
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GEOCODING USERS PLATFORM CONSTRAINTS
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GEOCODING USERS

User profiles lack 
location information

PLATFORM CONSTRAINTS
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GEOCODING USERS

User profiles lack 
location information

Comment geotagging 
not supported

PLATFORM CONSTRAINTS
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GEOCODING USERS

• Limited understanding of domain transfer in geolocation inference tasks 

• Hypothesize that models trained on out-of-domain data will not perform optimally 
on reddit

1. Demographics vary across platforms

2. Network-based models require within-domain grounding

3. Metadata specific to the reddit platform may be useful (e.g. subreddit, 
flair, and hierarchical comment structure)

Models that generalize between social platforms are limited in the business 
context without the ability to validate prediction certainty

CHALLENGES OF DOMAIN TRANSFER
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• Use Python reddit API 

Wrapper to query for 

submissions with title 

similar to “Where do you 

live?”

• Manually filter down to 

1,200 most promising 

submissions

DISTANT SUPERVISIONGEOCODING USERS

Manually Curate 
Seed Submissions
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• Isolate top-level 
comments; remove 
comments mentioning 
“born” or “move”

• String-matching and 
data-informed heuristics 
(syntax, abbreviations) 
to identify locations 

• Use Python reddit API 
Wrapper to query for 
submissions with title 
similar to “Where do you 
live?”

• Manually filter down to 
1,200 most promising 
submissions

DISTANT SUPERVISIONGEOCODING USERS

Manually Curate 
Seed Submissions

Extract Locations 
From Noisy Text
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• Leverage Google 

Geocoding API to assign 
coordinates to strings

• Bias query results based 

on source subreddit (e.g. 

“Scarborough” in 

r/Ontario vs. r/CasualUK)

• Isolate top-level 

comments; remove 

comments mentioning 

“born” or “move”

• String-matching and 

data-informed heuristics 

(syntax, abbreviations) 

to identify locations 

• Use Python reddit API 

Wrapper to query for 

submissions with title 

similar to “Where do you 

live?”

• Manually filter down to 

1,200 most promising 

submissions

DISTANT SUPERVISIONGEOCODING USERS

Manually Curate 
Seed Submissions

Extract Locations 
From Noisy Text

Assign Geographic 
Coordinates
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GEOCODING USERS

Location Distribution
• 65,245 labeled users 
• Top 5 countries are consistent with Alexa’s panel, 

but over-indexes in North America
Error Analysis
• 89% of randomly sampled users were labeled 

within the correct hierarchy and at the 
appropriate topological resolution

• Accuracy would benefit from improved NLU
• Disambiguation (e.g. Kansas City, Missouri vs. 

Kansas City, Kansas)
• Multiple Locations Mentioned (“From Los 

Angeles, but currently living in Boston”) User Distribution vs. Alexa’s Propriety Traffic Panel

Distribution of Labeled Users and Geocoding Resolution

DATA OVERVIEW
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GEOLOCATION INFERENCE

Inference Using Imperfect Labels
• Language usage !: Bag of words representation of user comments
• Subreddit membership ": Frequency distribution of comments amongst subreddits
• Temporal posting pattern #: Comment counts across 24 hours of the day (UTC)    

MODEL ARCHITECTURE



CONFIDENTIAL

GEOLOCATION INFERENCE

Inference Using Imperfect Labels
• Language usage !: Bag of words representation of user comments
• Subreddit membership ": Frequency distribution of comments amongst subreddits
• Temporal posting pattern #: Comment counts across 24 hours of the day (UTC)    

MODEL ARCHITECTURE
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Model inspired by Cheng et al. (2010)
and Chang et al. (2012) 

Dirichlet Process 
Mixture Model 

for 0 & 1⃗

Logistic 
Regression 

Estimate Given )⃗

2(3|#)

Longitude

Longitudes discretized in percentile-based bins; coordinates 
in C take on the probability from assigned longitude bin
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GEOLOCATION INFERENCE FEATURE SELECTION

Dimensionality reduction using Non-localness (Chang et al., 2012)
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GEOLOCATION INFERENCE

Feature selection procedure validates data set construction, reduces 
computational expense, and improves prediction accuracy

FEATURE SELECTION

Top Words Top Subreddits
Massachusetts, USA allston, mbta, waltham, saugus, brookline, masshole r/PokemonGoBoston, r/bostonhousing

Ohio, USA ohioan, cincinnatis, jenis, clevelander, graeters r/uCinci, r/ColumbusSocial

Germany zeigen, dennoch, wenige, zeigt, solltest r/FragReddit, r/de_IAmA, r/rocketbeans, 

Belgium telenet, walloon, vlaams, jupiler, leuven, vlaanderen r/belgium, r/brussels, r/Vivillon, r/ecr_eu

Dimensionality reduction using Non-localness (Chang et al., 2012)
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GEOLOCATION INFERENCE WITHIN-DOMAIN PERFORMANCE

Evaluation Procedure
• 5-fold Cross Validation with hyperparameter optimization (# features, temporal classifier)

Contiguous United States
Full Data Set
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• 5-fold Cross Validation with hyperparameter optimization (# features, temporal classifier)
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GEOLOCATION INFERENCE

Temporal features reduce error in global data set, while platform-specific 
subreddit metadata improves performance in both data sets

WITHIN-DOMAIN PERFORMANCE

Evaluation Procedure

• 5-fold Cross Validation with hyperparameter optimization (# features, temporal classifier)
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GEOLOCATION INFERENCE

Twitter Data Sets
• Geotext (Eisenstein et al., 2010), Twitter-US (Roller et al., 2012), Twitter-World

(Han et al., 2012)
Systematic Comparison

DOMAIN TRANSFER
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GEOLOCATION INFERENCE

Twitter Data Sets
• Geotext (Eisenstein et al., 2010), Twitter-US (Roller et al., 2012), Twitter-World
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DOMAIN TRANSFER
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GEOLOCATION INFERENCE

Twitter Data Sets
• Geotext (Eisenstein et al., 2010), Twitter-US (Roller et al., 2012), Twitter-World

(Han et al., 2012)
Systematic Comparison

DOMAIN TRANSFER
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GEOLOCATION INFERENCE

Twitter Data Sets
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DOMAIN TRANSFER
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reddit-US reddit-Full Geotext TW-US TW-World

(US Subset)
TW-World 

(Full)

reddit-US 157 479 358 592

reddit-Full 266 1329

Geotext 1019 271 755 755

TW-US 294 304 220 582

TW-World (US Subset) 717 311 563 584

TW-World (Full) 817 1405

Median Error Within-Domain Median Error Between-Domain
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SUMMARY

Executive Summary
• To the best of our knowledge, this is the first geolocation approach for reddit
• Pseudonymity is not an exhaustive barrier to supervised learning
• Metadata specific to the reddit platform critically improves performance
• Significant loss in performance incurred during domain transfer

DISCUSSION AND FUTURE DIRECTIONS
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SUMMARY

Executive Summary
• To the best of our knowledge, this is the first geolocation approach for reddit
• Pseudonymity is not an exhaustive barrier to supervised learning

• Metadata specific to the reddit platform critically improves performance

• Significant loss in performance incurred during domain transfer

Future Directions
• Examine robust natural language understanding systems to improve labeling

• Explore biases introduced during labeling procedure (e.g. activity, topicality)

• Re-run analysis using DNN or more complex model architecture

DISCUSSION AND FUTURE DIRECTIONS

Distant supervision provides a viable option to obtaining demographic labels 
at scale and enables downstream predictive modeling 
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