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Three	  waves	  in	  AI	  research:

60s,	  70s	  (80s):	  Intelligence	  is	  applied	  logic

80s,	  90s	  (00s):	  Intelligence	  is	  applied	  statistics

00s,	  10s	  (	  …	  ):	  	  Intelligence	  is	  networks	  of	  weighted	  sums
and	  point	  nonlinearities

[=	  “neural	  networks”]



And	  now	  it	  (almost)	  works!

In	  fact	  Human	  Language	  Technology	  
is	  pretty	  amazing	  these	  days	  .	  .	  .
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Question:	  	  	  “OK	  Google,	  what	  is	  the	  French	  word	  for	  ‘dog’?”

Transcribed	  as:	  	  	  “what	  is	  the	  French	  word	  for	  dog?”

Answer:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  “chien”

Question:	  “OK	  Google,	  what	  is	  15	  degrees	  centigrade	  in	  Fahrenheit?”

Transcribed	  as:	  	  	  “what	  is	  15	  degrees	  centigrade	  in	  Fahrenheit?”

Answer:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  “15	  degree	  Celsius	  is	  59	  degrees	  Fahrenheit.”

Questions	  to	  OK	  Google,	  in	  a	  quiet	  room	  in	  Paris	  (on	  an	  Android	  Nexus	  5	  in	  2015!)
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Q:	  “What’s	  the	  name	  of	  the	  student	  newspaper	  at	  the	  University	  of	  Pennsylvania?”

Transcribed:	  “What’s	  the	  name	  of	  the	  student	  newspaper	  
at	  the	  University	  of	  Pennsylvania?

Answer:	  Page	  of	  search	  links,	  with	  The	  Daily	  Pennsylvanian	  at	  the	  top

Q:	  “Note	  to	  self	  – buy	  paper	  towels.”

Transcribed:	  “note	  to	  self	  buy	  paper	  towels”

Answer:
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Question:	  “When	  was	  Hadley	  Wickham’s	  book	  ggplot2	  published?”

Transcribed:	  “when	  was	  Hadley	  Wickham	  zbook ggplot2	  published”

Answer:	  Page	  of	  search	  results	  with	  the	  Amazon	  listing	  for	  ggplot2	  at	  the	  top

Question:	  “What	  is	  the	  word	  for	  “dog”	  in	  Hausa?”

Transcribed:	  “what	  is	  the	  word	  for	  dog	  in	  hausa?”

Answer:	  “Here	  is	  your	  translation:”



This	  morning	  I	  asked	  Google	  Chrome	  (by	  voice):



…	  then	  quickly	  corrected	  to	  “what’s	  the	  household	  word	  for	  dog”

The	  technology	  can	  fail	  –

“What’s	  the	  Hausa	  word	  for	  dog?”	  was	  transcribed	  wrong:
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But	  today,	  HLT	  (often)	  works.

To	  what	  do	  we	  owe	  this	  gift?
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Reason	  #1	  that	  HLT	  (almost)	  works:	  

Advances	  in	  “Machine	  Learning”

…and	  the	  computer	  power	  to	  apply	  them
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increasingly	  mirrors	  real	  life	  
in	  flows	  and	  stores	  of	  bits.

A	  digital	  shadow	  universe

Reason	  #2:	  
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Society	  is	  mostly	  about	  communication.

And	  most	  communication	  is	  text

(or	  talk,	  which	  is	  just	  text	  in	  fancy	  calligraphy)

.	  .	  .	  more	  and	  more	  often	  in	  digital	  form.
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Simple	  properties	  of	  text

(like	  the	  words	  that	  make	  it	  up)

are	  a	  good	  proxy	  for	  content.

Better	  than	  anything	  else	  we	  have,	  anyhow…
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Bigger	  faster	  cheaper	  digital	  everything

(and	  better	  programming	  languages,	  and	  .	  .	  .	  )

make	  it	  easier	  and	  easier

to	  pull	  content	  out	  of	  the	  flows	  of	  text

in	  that	  digital	  shadow	  universe.
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So	  there’s	  a	  new	  evolutionary	  niche

where	  a	  host	  of	  newly-‐evolving	  life	  forms
have	  got	  means,	  motive,	  and	  opportunity
to	  live	  off	  of	  these	  flows	  and	  stores	  of	  language

.	  .	  .	  while	  adding	  their	  digestion	  products
to	  the	  ecosystem.



But	  as	  usual	  –

The	  good	  news	  is	  also	  the	  bad	  news.

These	  programs	  work	  by	  learning	  how	  the	  world	  is

…	  or	  how	  the	  things	  that	  they’ve	  seen
make	  the	  world	  seem	  to	  be.



This	  alchemical	  distillation	  of	  experience
can	  lead	  them	  to	  some	  bizarre	  hallucinations
for	  inputs	  outside	  their	  experience.

Try	  probing	  Google	  translate
with	  meaningless	  character	  sequences

in	  scripts	  like	  Japanese	  or	  Thai	  or	  Arabic,

and	  you’ll	  create	  interesting	  absurdist	  poetry…



Drumming	  your	  fingers	  on	  a	  keyboard	  set	  to	  Thai
might	  produce	  something	  like	  this:	  	  	  



Repetitions	  of	  the	  Arabic	  characters	  alef lam	االل  
The
Alal
Alalal
No	  no	  no	  no	  no	  no	  no
For	  Alalalala
All	  these	  are	  all
All	  these	  are	  alkaline
For	  those	  who	  do	  not
All	  these	  are	  the	  reasons	  why
For	  those	  who	  do	  not
All	  these	  are	  the	  reasons	  why
For	  those	  who	  do	  not	  do	  this
For	  those	  who	  do	  not	  have	  the	  money
All	  these	  are	  the	  reasons	  why	  not
For	  those	  who	  do	  not	  have	  the	  money
All	  these	  are	  the	  reasons	  why	  all	  these	  are	  not
For	  all	  that,	  there	  are	  not	  any
These	  are	  the	  reasons	  why	  all	  these	  are	  not	  so
What	  are	  these?	  What	  are	  these?	  Are	  not	  these?	  What	  are	  the	  reasons?
Are	  these	  not	  possible	  or	  not?



Repetitions	  of	  the	  Japanese	  hiragana	  sequence	  へぬ “e	  nu”

(1)	  Nonsense	  
(2)	  Sorry	  
(3)	  To	  endure	  
(4)	  I	  am	  sorry	  
(5)	  I	  am	  sorry	  
(6)	  I	  am	  sorry	  
(7)	  I	  am	  sorry	  to	  have	  kept	  you	  waiting	  
(8)	  I	  am	  sorry	  to	  keep	  you	  warm.	  
(9)	  Let's	  have	  a	  sunny	  day	  with	  you	  tomorrow

And	  with	  17	  repetitions	  we	  get



So	  rather	  rather	  than	  this:

…we’re	  more	  likely	  to	  get	  this:	  

(that	  one	  is	  from	  repetitions	  
of	  the	  Japanese	  katakana	  sequence	  ャス “ya su”)



Does	  this	  matter	  in	  practical	  situations?

It’s	  hard	  to	  tell,
because	  neural	  net	  theory

is	  procedures	  and	  metaphors,
not	  mathematics.

So	  let’s	  talk	  about	  it.



Thank	  you!





Repetitions	  of	  the	  Japanese	  katakana	  sequence	  ャス “ya su”:
Us
Chasus
Chasuasu
Chanusasuasu
Jurasurus
Jurasurasusu
Jurasurasususu (2x)
Jurasurasusususu
The	  sky	  chase	  supernatural
Worth	  seeing	  is	  not	  good.	  Jasusturus swasher
Soundtracks	  of	  the	  sun
It	  's	  a	  good	  thing.
It	  's	  a	  sort	  of	  a	  sweet	  sun.
It	  is	  a	  surprisingly	  good	  thing.
It	  is	  a	  surreptitious	  one,
It	  is	  a	  photograph	  of	  the	  photograph	  taken	  by	  a	  photograph
It	  is	  a	  photograph	  of	  the	  photograph	  taken	  by	  the	  photographer.
It	  is	  a	  photograph	  taken	  on	  the	  next	  page
This	  is	  a	  series	  of	  photographs	  of	  a	  series	  of	  photographs	  (4x)
This	  is	  a	  series	  of	  photographs	  of	  a	  series	  of	  photographs	  of	  a	  series	  of	  photographs




