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Social Bias in Contextual Word Models

Key Objectives:

● Do embedding association tests demonstrate social bias on 
contextual word encodings in the test sentence?

● Can we develop more comprehensive tests for gender, race and 
intersectional identities?
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Embedding Association Tests

How related is concept X with attribute A, and concept Y with attribute B?
As opposed to X with B, and Y with A?

Concept Attribute

X: Male names

E.g., “This is Paul.”

A: Stereotypically Female Occupations

E.g., “The nurse is here”

Y: Female names

E.g., “This is Emily”

B: Stereotypically Male Occupations

E.g., “The doctor is there”



Methods

Models:
● CBoW (GloVe)
● ELMo
● BERT (bbc, blc)
● GPT
● GPT-2 (117M, 345M)

Concept Attribute

Gender ● Stereotypical Occupations
● Pleasant/Unpleasant
● Career/Family
● Science/Arts
● Likable/Unlikable
● Competent/Incompetent

Race ● Pleasant/Unpleasant
● Career/Family
● Science/Arts
● Likable/Unlikable
● Competent/Incompetent



Analysis

● All instances of significant effects had positive effect sizes.

● 93 instances where a test has a significant effect on either contextual word 
level (c-word) or sentence (sent) encoding

○ 36.6% (34) observed only with c-word encoding
○ 25.8% (24) observed only with sent encoding
○ 37.6% (35) observed on both encoding types
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Analysis: Intersectionality
By anchoring the 
comparison on the 
most privileged 
group, models 
exhibit more bias 
for identities at an 
intersection of 
gender and race 
than constituent 
minority identities.
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Analysis: Gender
Models trained on 
datasets with 
lower % of 
occupation 
associations 
overall exhibit 
smaller effect 
sizes at the 
contextual word 
level.



Analysis: Race
Models exhibit 
more significant 
effect sizes on 
tests relating to 
pleasantness, 
competence, 
likability, than on 
tests relating to 
career/family or 
science/art.



Contributions

1. Either sentence encoding or contextual word 
representations can uncover latent social bias 
that the other cannot.

2. Models exhibit more bias for identities at an 
intersection of race and gender than 
constituent minorities. 

Limitations
1. No significant positive associations ⇏ no 

social bias
2. Assumption of binary gender



Thank You!

Poster: 
10:45 AM -- 12:45 PM 
@ East Exhibition Hall B + C 
#73


