Strings & Representation



Learning Goals

1. Understanding Representational Harms




History of Symbol Representation

“Typewheel” for the telegraph,
covers 56 characters




History of Symbol Representation

4-digit character-to-code mapping system
for the telegraph
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ASCII

“American Standard Code for Information
Interchange” covers 256 symbols

USASCIl code chart
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Piech + Sahami, CS106A, Stanford University



History of Character Representation

S

USASCII code chart
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UNICODE

Adopt a Character
Emoji

Basic Info

News

Events

Connect
Membership

Press

Unicode

Covers over 1 million symbols,
Full coverage of 90 languages,
basic coverage for 200 languages
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Everyone in the world should be able to use
their own language on phones and
computers.
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Representing a Burrito in Unicode/UTF-8

Emoji added in 2007
Burrito (U+1F32F) added in 2015
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Unicode and Representation
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What kind of harm is a
lack of representation?



Distributive Harms

How should things or outcomes be distributed?

Piech + Sahami, CS106A, Stanford University



Distributive Harms

Equality of Opportunity: everyone has same
opportunity to pursue good thing (burritos)

Piech + Sahami, CS106A, Stanford University



Distributive Harms

Equality of Outcome: everyone gets same good
things (burritos) and same responsibilities




Distributive Harms

How should things or outcomes be distributed?

Equality of opportunity:
o) :

k Everyone has same opportunity to
@ pursue good things (burritos)

Equality of outcome:
o= 8’8 everyone has same good things
> (burritos) and same responsibilities

Equality of welfare:
Everyone has well-being/happiness

(but only some people need burritos
for happiness)




Representational Harms

Am I represented in this system?

Can I express myself 1in 1t? (-,

Does this system recognize me, my
culture, and my self-expression?




Language Representation in Unicode

There are at least 7,100 languages spoken today.

Of those, there are at least 24 with 50 million
speakers.

Are the languages you speak representable 1in
Unicode?

1 Chinese, Mandarin (898)
w2 Spanish (437)

u 3 English (372)

4 Hindi (260)

w5 Bengali (242)

= 6 Portuguese (219)

w3 Japanese (128)
9 Punjabi, Western (92.7)
31177
w10 Javanese (84.4)
= 11 Chinese, Wu {80.1)
= 12 Korean 772)
® 13 German, Standard (76.8)
w14 French {76.1)
15 Telugu (74.2)
w16 Chinese, Yue (72.9)
w17 Marathi (71.8)

18 Turkish (71.1)

19 Urdu (69.1)

619 20 Vietnamese (68.1)

4

634645 68 681 69.171.1
71.8 72.9 782 L76 21 Tamil (68)

22 Arabic, Egyptian Spoken (64.5)

23 Italian (63.4)

24 Persian (Iranian Persian, Dari,
Tajik) (61.9)

Others

Languages with at least 50 million first-language speakers, millions

Total: 7000 million (2011)




Representation beyond Unicode

What else 1s needed for linguistic
- representation besides Unicode?

Keyboard support
Texting keyboards!

Rendering support
Skin-tone emojis




Emoji Representation in Unicode

2015: “Family” aka “family man woman boy”

Apple

Codepoints

& U+1F468

U+200D

& U+1F469 Google
U+200D

& U+1F466

Shortcodes

:family: (Slack)
:family man woman_ boy: (Github, Emojipedia)

Microsoft

Samsung




Emoji Representation in Unicode

2015: “Family” aka “family man woman boy”

Twitter Apple
Facebook Google
JoyPixels Microsoft
OpenMoaji Samsung




Emoji Representation in Unicode

“family man woman girl” “family woman woman boy”

Apple Apple
Google Google
Microsoft Microsoft
Samsung Samsung




Scientific Representation

Representation of people is different from
representation of natural phenomena.

This i1s a special challenge for social science.
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