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DuolingoA
Learning	  by	  doing



100	  million
people	  translating	  the	  web	  to	  
every	  major	  language	  for	  free



This	  is	  ques:on,	  English	  is	  faulty.	  Thank	  
computer	  to	  translate	  to	  help.	  SORRY!!!!!

How	  many	  :mes	  like	  the	  wind,	  a	  pole,	  and	  
the	  dragon?

This	  insult	  to	  father's	  stones?	  

Please	  apologize	  for	  your	  stupidity.	  There	  
are	  a	  many	  thank	  you

At	  oKen,	  the	  goat-‐:me	  install	  a	  error	  is	  vomit.



100	  million
people	  translating	  the	  web	  to	  
every	  major	  language	  for	  free



Mo:va:on

Lack	  of	  bilinguals

Obstacles
Language	  Transla9on

1

2



1,200,000,000
people	  around	  the	  world

paid	  >	  $500	  for	  software
Over	  5	  million

Learning	  a	  New	  Language



learn	  a	  new	  language	  
while	  simultaneously
translating	  the	  Web



Reference

If	  Pakistan's	  history	  is	  an	  indicator,	  
Musharraf's	  decision	  to	  impose	  
mar9al	  law	  could	  be	  the	  straw	  that	  
breaks	  the	  camel's	  back.

If	  Pakistan's	  history	  is	  any	  indicator,	  
Musharraf's	  decision	  to	  impose	  mar9al	  
law	  may	  prove	  to	  be	  the	  proverbial	  straw	  
that	  breaks	  the	  camel's	  back.

Input

Duolingo

(20c/word)

Falls	  Pakistans	  Geschichte	  ein	  Indikator	  
ist,	  so	  könnte	  Musharrafs	  Entscheidung,	  
das	  Kriegsrecht	  zu	  verhängen,	  jener	  
sprichwörtliche	  Tropfen	  sein,	  der	  das	  Fass	  
zum	  Überlaufen	  bringt.



Wikipedia	  to	  Spanish:

80	  hours	  with	  1	  million	  users

5	  weeks	  with	  100,000	  users



Incen+vesB
Mo:va:ons	  for	  Par:cipa:on











Learn	  a	  language	  while	  	  
transla:ng	  the	  Web



Money

Easy	  to	  do

Can	  manipulate	  reward	  structure

Expensive	  for	  large	  scale	  tasks

Self-‐interest	  can	  lead	  to	  bad	  results

Can	  lead	  to	  lame	  research
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Access

Huge	  scale

Task	  doesn’t	  have	  to	  be	  engaging

Hard	  to	  get	  adop:on

Only	  works	  for	  short	  tasks

2

Human	  success	  rate	  must	  be	  >	  90%



Games

Large	  scale

Hard	  to	  make

Hard	  to	  keep	  people’s	  aZen:on
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Free



Volunteers

Easy	  to	  do

Not	  many	  volunteers

Needs	  a	  good	  cause
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Learning

Users	  get	  a	  true	  reward

Hard	  to	  make

Huge	  scale
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May	  not	  work	  for	  all	  tasks



Games:	  5M	  hours

Volunteer:	  50K	  hours

Educa:on:	  ?

Access:	  300M	  hours



CorrectnessC
Guaranteeing	  the	  output



Consensus

Dog Dog Dog Cat

1



There	  is	  a	  fundamental	  
tradeoff	  between	  

correctness	  and	  efficiency



Tes9ng2



Reputa9on3



Humans	  +	  AI4

Tbe

The

Tbe

Kiag

King

King

himself

birnsell

bimself

directed

directed

directed

tlie

tlie

tlie

operations

operations

operations

King lala theThe

thehimself



Aligning	  Incen9ves5



Loca9ng	  Objects	  in	  Images

ESP	  

GAME

man
sky

water
plant

woman



Such	  informa:on	  is	  useful	  for	  
computer	  vision	  research

man
sky

water
plant

woman

Loca9ng	  Objects	  in	  Images







HINT



HINT



HINT



HINT



HINT
BUSH











HINT



HINT



HINT



HINT



HINT



PICK





RONALD





+ SEGMENTATION







Common-‐Sense	  Facts

Water	  quenches	  thirst

Cars	  usually	  have	  four	  wheelsCOULD BE USED TO 
MAKE COMPUTERS 
MORE INTELLIGENT



INPUT-‐OUTPUT

milk

It	  is	  white
It	  is	  a	  liquid
Cereal	  is	  eaten	  with	  it
Has	  lactose



Verbosity
Two-‐player	  word	  guessing	  game

GuesserNarrator
milk

“Is	  a	  	  
_______”

“Is	  typically	  
near	  _______”

milk

CEREAL

LIQUID



milk

Common-‐sense	  
fact	  about	  milk

Player	  2Player	  1

milk

Verbosity



Player	  2Player	  1

BUTTERFLY

Peekaboom



In	  General

INPUT

OUTPUT

Player	  2Player	  1

INPUT
INVERSION

GAME



Output	  Agreement	  Game

INPUT

OUTPUT

Player	  2Player	  1

OUTPUT

INPUT



Input	  Agreement	  Game

INPUT 1

OUTPUT 1

Player	  2Player	  1

OUTPUT 2

INPUT 2



Future	  Direc+onsD
Open	  problems



Open	  Problems

Design	  a	  beZer	  mechanical	  turk

How	  to	  route	  tasks	  to	  the	  right	  
person?

Best	  ways	  to	  combine	  AI	  with	  
humans

1

2

3



?


