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1. Introduction 



Gender in English 

O Male-oriented 

O Word: man, fireman, mailman… 

O Pronoun: Autism is complex, and each 

child has his own puzzle 

O Gender neutralization 

O “De-Sexing the English Language” (Swift, 

1972) 

O Word: fire fighter, mail carrier 

O Pronoun: he or they? 



Pronoun in English 

O he vs they 

O he: gender agreement 

O they: number disagreement 

O Traditional grammarians: Epicene 
pronoun for third person singular 

O he, his, him, himself, his… 

O Not exist! 

O Feminists protest the use of he in contexts 
which possibly involves women. 

 



Pronoun in English 

O An act of Parliament in 1850: “words 

importing the masculine gender shall be 

deemed and taken to include females”. 

O Informal English: 

O Anyone who thinks they have been 

affected should contact their doctor. 

O One student failed their exam. 

O Either Mary or John should bring a 

schedule with them. 

 



2. Similar Work 



Early research 

O Mackay, 1980: 

O Used a corpus of 108 sources from 

scientific articles, magazine articles and 

textbooks… 

O The most epicene pronoun is he, and 

found no occurrences of singular they 



Recent research 

O Spoken corpora: 

O Holmes, 1998: 

O Wellington Corpus of Spoken New Zealand 
English (1 million words) 

O They is the default pronoun used in speech 

O Pauwels, 2001: 

O A part of a corpus of formal speech in Australia 

O He overwhelmingly dominated in the pre-
reform period (1960s to late 1970s), whereas 
singular they is the most frequent epicene 
pronoun in the post-reform period (1990s).  



Recent research 

O Written corpora: 

O Baranowski, 2002 

O Two issues: The Independent (840,000 
words) and San Francisco Chronicle 
(500,000 words) 

O He was no longer the preferred epicene 
pronoun 

O Balhorn, 2009 

O A newspaper corpus 

O they is used more than 60% in non-quoted 
texts 



Limitation 

O Previous work: 

O Small corpora 

O Specific genres 

O My experiment: 

O Larger corpora 

O Different genres 



3. Data Collection 



Corpus 

O Open American National Corpus (OANC)  

O 15 million words 

O Can be downloaded 

O Is tokenized and POS tagged 

O Several genres, but not equal in both size 

and period 



OANC 
Spoken       

Name Domain No. files No. words 

charlotte face to face 93 198,295 

switchboard telephone 2,307 3,019,477 

Spoken Totals 2,410 3,217,772 

Written       

Name Domain No. files No. words 

911 report government, 

technical 

17 281,093 

berlitz travel guides 179 1,012,496 

biomed technical 837 3,349,714 

eggan fiction 1 61,746 

icic letters 245 91,318 

oup non-fiction 45 330,524 

plos technical 252 409,280 

slate journal 4,531 4,238,808 

verbatim journal 32 582,384 

web data government 285 1,048,792 

Written Totals 6424 11,406,155 

Corpus Totals 8,832 14,623,927 



Count of Epicene Pronouns 

O Approximate method 

O A possible candidate: a pronoun follows 

an neutral gender antecedent in 11 

words or less 

O Neutral gender antecedent: 

O Indefinite: a predecessor… 

O Definite: the emperor… 

O Quantifier: every students, nobody… 



Processing Work 

Merge 
annotations 

to each 
document 

Import 
documents 
into a data 
store and 

index them 

Count 
pronouns 

and update 
result to a 
database 

Extract data 
from the 
database 



Data 

id doc genre wordCount year theyCount hesheCount 

1 
AdamsElissa.anc_00007.

xml spoken 1235 1998 0 0 

2 
AdamsStephanie.anc_00

008.xml spoken 966 1998 3 0 

3 
AdinolfiDavidandGail.anc

_00009.xml spoken 2573 1998 0 1 

4 
ArguetaBertila-

ENG.anc_0000A.xml spoken 4003 1998 4 7 

5 
AverittShannon.anc_000

0B.xml spoken 2477 1998 1 0 

6 
BlanchardTracy.anc_000

0C.xml spoken 1227 1998 2 1 



4. Statistical Analysis 



Research Questions 

O Is there any differences in the distribution 

of singular “they” between genres? 

O Is there any changes in the use of singular 

“they” through year? 



A Quick Look at Data: Genre 



A Quick Look at Data: Genre 
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They 2387 3 835 14 40 323 45 

He, 

she 

1250 14 2688 14 67 215 53 



A Quick Look at Data 

O A lot of zero values occur in both the 

frequency of singular “they” and “he” or 

“she”! 



A Quick Look at Data 

O The data is hardly transformed into 

normal. 

O It’s hard to analysis the use of singular 

“they” as percentage over all epicene 

pronouns (77% and 74% counts of “they” 

and “he, she” is 0 respectively). 

⇒ “They” frequency must be analyzed 

separately from the rest! 



Zero-Inflated Model 

O Manufacturing model: To predict the 

number of defects on an item. However, 

there would be a lot of items with no 

defects. 

O Zero-Inflated Model (ZIM): 

O Model the excess zero counts 

O Model the count values 



Zero-Inflated Model 

O Excess zero count ~ Binomial distribution 

O Count value ~ Poisson distribution 

 



Data Transformation: 
Frequency per Million Words 
O The frequency of “they” in a document 

depends its length. 

O Normalize: 

𝐹𝑃𝑀 =
𝐹𝑟𝑒𝑞 × 1,000,000

𝐿𝑒𝑛𝑔𝑡ℎ
  



Generalized Linear Model: 
Poisson Regression 



Generalized Linear Model: 
Negative Binomial Regression 



Genre Effect: Z1 



Genre Effect: Z2 



Genre Effect: Z1 vs Z2 

O AIC(Z1) = 1286613.65 

O AIC(Z2) = 40120.18 



Genre Effect: Z3 



Genre Effect: Z2 vs Z3 

O AIC(Z2) = 40120.18 

O AIC(Z3) = 41060.61 



Genre Effect: Conclusion 

With p < 0.05: 

O 78% of documents do not contains 

singular “they” 

O Genre do have effect on the occurrence of 

singular “they”: It appears a lot in spoken 

genre, and least in fiction genre. 

 



Year Effect 



Year Effect: Conclusion 

With p < 0.05: 

O The trend of using singular “they” 

decreases through year (1992-2008). 



5. Conclusion 



Conclusion 

O There’s no result about preference of 
singular “they”. 

O Singular “they” occurs a lot in spoken 
genre, but the reason could be that 
pronouns are frequently used more while 
speaking. 

O Singular “they” shows a decrease in its 
trend in OANC corpus, but it may be 
caused by the unequal distribution of time 
in the corpus. 

 



Question? 


