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Facebook Likes are predictive of a variety of 
demographic traits 

Kosinski et al. (2013) 

(But still requires questionnaires for labels) 



Problem: 

• Can we identify traits and word-trait associations 
from text, without access to external labels (e.g. 
questionnaire results)? 

 

– An extension of Dr. Mark Dredze’s sLDA classification 
problem 

 

 

• Given these inferred traits, can we identify 
genome-trait associations? 



Reddit is divided into communities (subreddits) 
with highly specialized interests 



Discovering Word Associations 

• Can we find overrepresented words within 
subreddits? 

 

– Calculate 
𝑓−𝑔

𝑓+𝑔
, where f and g are % frequencies in 

the subreddit and rest of Reddit, respectively 

 

– Frequency cutoff filter to remove rare words (e.g. 
typos) appearing in the subreddit 



A sampling of medically relevant subreddits and 
their overrepresented words 

r/depression 
therapist 

medication 
meds 

suicidal 
antidepressants 

scared 
counselor 

mg 
diagnosed 

sadness 

r/insomnia 
insomnia 
melatonin 

mg 
sleepy 

ambien 
pills 

caffeine 
meds 

addictive 
medication 

r/diabetes 
insulin 

diabetic 
glucose 

carb 
dexcom 

diagnosed 
basal 
keto 
endo 
lantus 

r/stopsmoking 
nicotine 
quitting 

cigarettes 
smoker 

congratulations 
badge 

smokers 
nonsmoker 

addicted 
carrs 



• Create a matrix of traits, and word frequencies 
(or sLDA topics) 
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user* 
user* 
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+/- phenotype 
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poster on 
relevant 

subreddit) 

frequencies for 
overrepresented 
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significant topics 

from sLDA  



• Create a matrix of traits, and word frequencies 
(or sLDA topics) 
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user:  a Reddit user whose digital phenotypes are the set of 
 frequently visited subreddits 
 
user*: a user with unlabeled social media text (e.g. from Facebook), 
 whose digital phenotypes we want to impute 

• Can we impute the “?” entries 



Matrix imputation using Transposable 
Regularized Covariance Model (TRCM) 

 

X ~ MNnp(ν, μ, Σ, Δ) 

vector of row 
means 

vector of col 
means 

row-row 
covariance 
matrix (nxn) 

col-col 
covariance 
matrix (pxp) 

• Use EM to calculate 
row and col 
parameters 

 

• Plug in mean 
estimates for imputed 
values 

 

For a missing value in row 
i and col j 

xij = νi + μi + εij 

 

εij ~ N(0, ΣiiΔjj) Allen, Tibshirani. (2010) 


