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“You shall know a word by the 
company it keeps.”  
     (J.R. Firth, 1957)



Meaning

In	Standard	American	English	(COCA),	reversible	has	many	
senses,	but	irreversible	is	fairly	restricted	
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Tezgüino	makes	you	drunk.	  
We	make	tezgüino	out	of	corn.
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Language	varia,on

Language	variation	is	a	constant	

Variation	in	space	&	time	

Social	variation	

Communities	of	practice	

“A	community	of	practice	is	a	collection	of	people	who	engage	
on	an	ongoing	basis	in	some	common	endeavor:	a	bowling	
team,	a	book	club,	a	friendship	group,	a	crack	house,	a	
nuclear	family,	a	church	congregation”		

(Lave	&	Wenger	1991;	Eckert	&	McConnell-Ginet	1992;	
Eckert	&	McConnell-Ginet	1992)



Language	varia,on

reversible	vs.	irreversible	

Biomedical	contexts:	

Following	a	careful	screening	by	a	physician	for	concurrent	
medical	illnesses	and	reversible	causes	of	pain,	persons	with	
CBP	undergo	evaluation	by	physical	and	exercise	therapists	.	

In	1993	,	the	gene	that	determines	the	occurrence	of	
Huntington’s	disease,	an	irreversible	degeneration	of	the	
nervous	system	,	was	discovered	.	



Language	varia,on

Specialized	corpus:	7,317	papers	(38,314,863	words)	on	non-
small	cell	lung	cancer	

A	

Afatinib	is	an	irreversible	EGFR/HER2	inhibitor	developed	by	
Boehringer	Ingelheim	[11]	currently	being	clinically	evaluated	
in	NSCLC	.	



Lexicography

Corpus	of	articles	on	prescription	opioid	abuse	

Closest	synonyms	of	recovery 
 

detoxification (0.203) 
maintenance treatment (0.188) 
therapy (0.174) 
induction (0.166) 
methadone (0.164) 
withdrawal (0.161) 
naltrexone (0.160) 
treatment (0.156) 
medication (0.152) 
methadone maintenance (0.151)

mmt (0.150) 
dose (0.150) 
buprenorphine (0.149) 
intervention (0.148) 
treatments (0.147) 
management (0.145) 
administration (0.143) 
pharmacotherapy (0.143) 
placebo (0.141) 
abstinence (0.141) 



Lexicography

Corpus	of	articles	on	an	experimental	antidepressant	

Closest	synonyms	of	recovery 
 

remission (0.127) 
relapse (0.096) 
inhibition (0.076) 
decline (0.073) 
improvement (0.073) 
recurrence (0.069) 
tolerance (0.067) 
success (0.065) 
examination (0.065) 
investigation (0.063)

preoccupation (0.060) 
complication (0.060) 
card (0.060) 
assessment (0.059) 
increase (0.059) 
episode (0.056) 
eect (0.055) 
antidepressant action (0.055) 
conversation (0.055) 
reduction (0.054) 



PMC	Open	
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Building	a	corpus

Pubmed	Central	Open	Access	Collection	

A	search	for	depression	yields	a	lot	of	marginally	relevant	
material	

MeSH	categories	

Focused	search	turns	up	2,487	articles	with	9,744,106	words



Building	a	corpus

All	of	the	articles	are	‘about’	depressive	disorders,	but	.	.	.



Building	a	corpus

Topic	models	(e.g.,	LDA)	use	word	co-occurrence	statistics	to	
infer	the	latent	topic	structure	of	a	corpus  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Building	a	corpus

Topic	models	(e.g.,	LDA)	use	word	co-occurrence	statistics	to	
infer	the	latent	topic	structure	of	a	corpus  
 
Top	articles	in	topic	#23:	

“Extracting	labeled	topological	patterns	from	samples	of	
networks”	

“Friendship	context	matters:	Examining	the	domain	
specidicity	of	alcohol	and	depression	socialization	among	
adolescents”	

“An	analytical	approach	to	network	motif	detection	in	
samples	of	networks	with	pairwise	different	vertex	labels”	

“Explaining	ecological	clusters	of	maternal	depression	in	
south	Western	Sydney”



Building	a	corpus

Topic	models	perform	poorly	when	faced	with	a	mix	of	very	
closely	related	document	types	

To	be	valid,	sub-corpora	must	be	based	on	external,	non-
linguistic	criteria  
 
 
 
 
 
 
		

Communities	of	practice	are	dedined	by	what	they	do,	not	how	
they	use	language



Cita,on	pa9erns

Academics	use	citation	to	(among	other	things)	situate	
themselves	in		a	community	of	practice	

Bipartite	graph	linking	articles	and	their	citations
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Cita,on	pa9erns

When	do	two	citations	refer	to	the	same	source?	

Corpus	includes	23,967	references	with	DOIs	with	3,659	cited	
more	than	once	

Exact	string	match	on	the	entire	reference:	

99.74%	precision,	12.18%	recall	

Exact	string	match	on	the	title:	

96.67%	precision,	56.63%	recall	

Normalized	title	match:	

96.95%	precision,	87.58%	recall	

Normalized	de-stopped	title	match:	

97.03%	precision,	88.62%	recall



Cita,on	pa9erns

Academics	use	citation	to	(among	other	things)	situate	
themselves	in		a	community	of	practice	

Bipartite	graph	linking	articles	and	their	citations	

Louvain	community	detection	on	weighted	article	projection	



Cita,on	pa9erns

Keywords	from	the	six	meaningful	communities	

mice,	brain,	mdd,	expression,	health,	hippocampus,	rats,	
intervention,	mental_health,	protein	

mdd,	phq-9,	health,	diabetes,	migraine,	brain,	care,	intervention,	
postpartum,	primary_care	

placebo,	patients,	treatment,	madrs,	escitalopram,	women,	
vortioxetine,	trials,	remission,	baseline	

women,	postpartum,	epds,	mothers,	maternal,	patients,	
pregnancy,	postnatal,	ppd,	during_pregnancy	

hwa-byung,	ptsd,	rumination,	ogm,	ruminative_self-focus,	
imagery,	melancholia,	amt,	memory_speciWicity,	pe	

snps,	gwas,	snp,	genetic,	disorder,	pclo,	mdd,	disorders,	
adolescents,	association



Prospects

Open	source	scalable	tools		

Python,	nltk,	networkx,	gensim,	dask,	spark,	theano,	spark,	
mongodb	

Big	data	linguistic	techniques	applied	to	broad	spectrum	texts	
allow	us	to	extract	real-world	intelligence	

When	applied	to	more	focused	corpora,	they	yield	insights	that	
not	accessible	via	traditional	qualitative	methods	

Theory	helps	

It’s	not	always	obvious	what’s	going	to	be	hard	

Multi-word	terms,	citation	matching,	corpus	partitioning


