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Problem

English Turkish Bulgarian Detect language ~ AT English Bulgarian Turkish ~

She is a doctor. * O bir doktor.
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Natural language processing as a service:

™) Google Cloud Platform

Why Google Products Solutions Launcher Pricing Customers Documentation

=] CLOUD NATURAL LANGUAGE AP] *

Derive insights from unstructured text using Google machine learning

TRY IT FREE VIEW CONSOLE




Language models used by billions every day:

* Web search

* Machine translation

* Sentiment analysis

* Named entity recognition
* Text generation



Generating language models
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Corpora

Google news

Crawl




Word embeddings

* Syntax R %
* Analogies LS
* Semantic similarity
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Universally Accepted Stereotypes

Flowers Pleasant

10”7 1.50
Insects Unpleasant Statistically significant
Musical Pleasant &. ’
Instruments 107 1.53 Large effect size (Cohen’s d)

Weapons Unpleasant



Race and Gender Stereotypes

White Pleasant

Black Unpleasant 10°
Male Career
Female Family 10”
Male Science
10

Female Arts

1.41

1.81

1.24

Statistically significant
&
Large effect size (Cohen’s d)



Baseline: Women employed in the US

@’ UNITED STATES DEPARTMENT OF LABOR AtoZIndex | FAQs | AboutBLS | ContactUs [S¥seglsRel nETRUse IS GO

Follow Us ' | What's New | Release Calendar | Blog

Search BLS.gov Q

* BUREAU OF LABOR STATISTICS

Sl gl Data Tools ¥ Publications ¥ Economic Releases ¥  Students ¥ Beta v

Labor Force Statistics from the Current Population Survey rwsz=se
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BROWSE CPS
HOUSEHOLD DATA
CPS HOME ANNUAL AVERAGES
CPS OVERVIEW , 11. Employed persons by detailed occupation, sex, race, and Hispanic or Latino ethnicity
[Numbers in thousands]
CPS NEWS RELEASES 2015
CPS DATABASES Percent of total employed
CPS TABLES Black or Hispanic
Total African or
CPSERHCATION Occupation employed Women American Asian Latino
CPSFAQS Total, 16 years and over 148,834 46.8 11.7| 5.8 16.4
CRITAGGES Management, professional, and related occupations 57,960 51.5 9.2 77 9.1
Management, business, and financial operations
SEARGH cPS occupgations 7 v P 24,108 43.6 8.2 6.3 9.4
\ Go Management occupations 16,994 39.2 7.3 5.6 9.7

Chief executives 1,517 27.9 3.6 4.7 5.5
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WEFAT: Women employed in the US

[\

© 0.‘.0

[W—

|
[
@)
)
%
©

I
)

Strength of association of
occupation word vector with female gender
o
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Percentage of workers in occupation who are women

Occupation-gender association
Pearson’s correlation coefficient p = 0.90 with p-value < 10718,



Societal bias in Al

- Universal: Flowers vs. insects

Prejudiced: Black vs. white names

* Veridical associations may result in bias/prejudice
* Prejudice := unacceptable bias (cultural, evolving)
* Same bias may be desirable or unacceptable



Surveillance




Driverless cars




Computer Vision
Natural Language | §emj-supervised

Machine Learning

Bias in
Computer Vision

Processing

Entity
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Natural Language Computer Vision Bias In

Processing Computer Vision

Good Enjoy, Smiling, Cheer, Fantastic, Celebrate, Triumph, Friendship, Joyous
Bad Negative, Despise, Scorn, Disgust, Yucky, Hatred, Humiliate, Sickening
Black people

o - - - - - -

p-value: 0.05 --- effect size: 0.98 = SIGNIFICANT HIGH BIAS



Effects of machine bias on souety and Al
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Dlgltal analogs of Robert Moses’ racially
motivated low overpasses




Semantics derived automatically from language corpora
contain human-like biases
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