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“Circularity	
  is	
  …	
  the	
  key	
  to	
  unlocking	
  the	
  mystery	
  of	
  the	
  apparent	
  $me-­‐reversed	
  
causality	
  of	
  self-­‐organizing	
  and	
  teleological	
  processes.”	
  

T.	
  Deacon	
  (2006).	
  Emergence:	
  The	
  Hole	
  at	
  the	
  Wheel’s	
  Hub.	
  In	
  The	
  Re-­‐Emergence	
  of	
  Emergence:	
  The	
  Emergen$st	
  
Hypothesis	
  from	
  Science	
  to	
  Religion,	
  P.	
  Clayton	
  and	
  P.	
  Davies	
  (Eds.).	
  Oxford,	
  UK:	
  Oxford.	
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Based	
  on	
  Beavers	
  &	
  Harrison.	
  “Informa8on-­‐
Theore8c	
  Teleodynamics	
  in	
  Natural	
  and	
  
Ar8ficial	
  Systems.”	
  Forthcoming	
  in	
  A	
  
Computable	
  Universe:	
  Understanding	
  
Computa$on	
  and	
  Exploring	
  Nature	
  as	
  
Computa$on,	
  H.	
  Zenil,	
  (Ed)	
  with	
  a	
  foreword	
  
by	
  Sir	
  Roger	
  Penrose.	
  World	
  Scien$fic,	
  
forthcoming	
  2012.	
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Thermodynamics,	
  Morphodynamics	
  and	
  
Teleodynamics	
  

Edited	
  by	
  Philip	
  Clayton	
  &	
  Paul	
  Davies,	
  Oxford	
  2006.	
  

Terrence	
  W.	
  	
  Deacon,	
  “Emergence:	
  The	
  Hole	
  at	
  
the	
  Wheel’s	
  Hub,”	
  111-­‐150.	
  

• 	
  Thermodynamics	
  (first	
  order	
  emergence)	
  
• 	
  Morphodynamics	
  (second	
  order	
  emergence)	
  
• 	
  Teleodynamics	
  (third	
  order	
  emergence)	
  

These	
  are	
  NOT	
  mere	
  philosophical	
  dis8nc8ons!	
  
Deacon	
  is	
  an	
  anthropologist	
  at	
  Berkeley	
  with	
  specializa8ons	
  
in	
  biological	
  anthropology	
  and	
  neuroscience.	
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Thermodynamic	
  Systems	
  

T.	
  Deacon,	
  “Emergence:	
  The	
  Hole	
  at	
  the	
  Wheel’s	
  Hub.”	
  

Thermodynamics	
  (first	
  order	
  emergence)	
  

• 	
  No	
  top-­‐down	
  effects	
  
• 	
  Fully	
  reduc8ve	
  –	
  can	
  be	
  fully	
  explained	
  solely	
  
	
  	
  	
  in	
  reference	
  to	
  parts	
  
• 	
  Causally	
  transparent	
  
• 	
  S8ll	
  admits	
  of	
  property	
  asymmetry	
  between	
  
	
  	
  	
  parts	
  and	
  wholes	
  
• 	
  Example:	
  Liquidity	
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Morphodynamic	
  Systems	
  

T.	
  Deacon,	
  “Emergence:	
  The	
  Hole	
  at	
  the	
  Wheel’s	
  Hub.”	
  

Morphodynamics	
  (second	
  order	
  emergence)	
  

• 	
  Emerges	
  from	
  thermodynamic	
  systems	
  
• 	
  Exhibits	
  “simple	
  recurrence”	
  that	
  enables	
  self-­‐	
  
	
  	
  	
  organiza8on	
  
• 	
  Results	
  from	
  the	
  instability	
  of	
  thermodynamic	
  
	
  	
  	
  possibili8es	
  and	
  environmental	
  feedback	
  that	
  
	
  	
  	
  amplifies	
  a	
  stable	
  pabern	
  –	
  past	
  ac8on	
  
	
  	
  	
  restrains	
  the	
  space	
  of	
  future	
  possibili8es	
  
• 	
  Examples:	
  Bénard	
  cells,	
  snowflakes	
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Teleodynamic	
  Systems	
  

T.	
  Deacon,	
  “Emergence:	
  The	
  Hole	
  at	
  the	
  Wheel’s	
  Hub.”	
  

Teleodynamics	
  (third	
  order	
  emergence)	
  

• 	
  Emerges	
  from	
  morphodynamic	
  systems	
  
• 	
  Exhibits	
  goal-­‐oriented	
  ac8vity	
  thanks	
  to	
  
	
  	
  	
  memory	
  and	
  informa8on	
  
• 	
  Results	
  from	
  the	
  sampling	
  of	
  influences	
  
	
  	
  	
  that	
  select	
  for	
  “self-­‐similarity	
  maintenance”	
  
• 	
  Uses	
  a	
  circular	
  architecture	
  of	
  causal	
  self-­‐	
  
	
  	
  	
  reference	
  analogous	
  to	
  “abractors”	
  
• 	
  Examples:	
  Memory,	
  evolu8on	
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Teleodynamic	
  Systems	
  

T.	
  Deacon,	
  “Emergence:	
  The	
  Hole	
  at	
  the	
  Wheel’s	
  Hub.”	
  

Teleodynamics	
  (third	
  order	
  emergence)	
  

“Third-­‐order	
  emergent	
  dynamics	
  are	
  …	
  
intrinsically	
  organized	
  around	
  specific	
  absences.	
  
This	
  physical	
  disposi8on	
  to	
  develop	
  toward	
  some	
  
target	
  state	
  of	
  order	
  merely	
  by	
  persis8ng	
  and	
  
replica8ng	
  beber	
  than	
  neighboring	
  alterna8ves	
  is	
  
what	
  jus8fies	
  calling	
  this	
  class	
  of	
  physical	
  
processes	
  teleodynamic,	
  even	
  if	
  it	
  is	
  not	
  directly	
  
and	
  literally	
  a	
  ‘pull’	
  from	
  the	
  future.”	
  (143)	
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Our	
  Defini8on	
  of	
  ITT	
  (Not	
  Deacon’s)	
  

Informa8on-­‐Theore8c	
  Teleodynamics	
  is	
  an	
  approach	
  to	
  intelligence	
  in	
  both	
  
natural	
  and	
  ar8ficial	
  systems	
  that	
  uses	
  the	
  quan8ty	
  and	
  distribu8on	
  of	
  
informa8on	
  to	
  drive	
  goal-­‐oriented	
  behavior	
  without	
  recourse	
  to	
  seman8c	
  
content.	
  
	
  
Related	
  to	
  Deacon,	
  as	
  we	
  will	
  see,	
  the	
  way	
  in	
  which	
  network	
  ac8va8on	
  
pushes	
  its	
  way	
  through	
  a	
  trajectory	
  that	
  simultaneously	
  opens	
  before	
  it	
  is	
  
par8cularly	
  interes8ng,	
  since	
  the	
  trajectory	
  dynamically	
  modifies	
  itself	
  in	
  
step	
  with	
  changing	
  network	
  ac8va8on	
  and	
  thereby	
  con8nually	
  sets	
  up	
  
possibili8es	
  that	
  the	
  network	
  WILL	
  actualize	
  given	
  further	
  s8mulus.	
  
	
  
These	
  possibili8es	
  allow	
  us	
  to	
  conceive	
  of	
  the	
  system	
  as	
  teleodynamic	
  and	
  
not	
  merely	
  teleonomic.	
  
	
  



Anthony	
  Beavers	
  &	
  Christopher	
  Harrison Digital	
  Humani8es	
  Laboratory	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   

Aristotle	
  on	
  Teleology	
  

When	
  an	
  acorn	
  is	
  considered	
  according	
  to	
  its	
  own	
  internal	
  principles,	
  including	
  
its	
  material	
  (hyle)	
  and	
  form	
  (morphe),	
  if	
  it	
  becomes	
  anything	
  at	
  all,	
  it	
  will	
  be	
  an	
  
oak	
  tree	
  and	
  not	
  a	
  pig	
  or	
  a	
  walnut	
  tree.	
  
	
  
	
  

Our	
  Hypothesis	
  
	
  
It	
  is	
  possible	
  to	
  reduce	
  seman8c	
  informa8on	
  to	
  the	
  quan8fica8on	
  of	
  informa8on	
  
flow	
  provided	
  that	
  other	
  condi$ons	
  respec$ng	
  the	
  internal	
  structure	
  of	
  an	
  agent	
  
and	
  its	
  rela$ons	
  to	
  its	
  environment	
  are	
  met.	
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Aristotle	
  on	
  Teleology	
  

When	
  an	
  acorn	
  is	
  considered	
  according	
  to	
  its	
  own	
  internal	
  principles,	
  including	
  
its	
  material	
  (hyle)	
  and	
  form	
  (morphe),	
  if	
  it	
  becomes	
  anything	
  at	
  all,	
  it	
  will	
  be	
  an	
  
oak	
  tree	
  and	
  not	
  a	
  pig	
  or	
  a	
  walnut	
  tree.	
  
	
  
	
  

Our	
  Hypothesis	
  
	
  
It	
  is	
  possible	
  to	
  reduce	
  seman8c	
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  to	
  the	
  quan8fica8on	
  of	
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flow	
  provided	
  that	
  other	
  condi$ons	
  respec$ng	
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  structure	
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Answers	
  to	
  one	
  of	
  Floridi’s	
  Open	
  Problems	
  in	
  the	
  Philosophy	
  
of	
  Informa$on:	
  	
  
	
  
“Do	
  informa8on	
  or	
  algorithmic	
  theories	
  …	
  provide	
  the	
  
necessary	
  condi8ons	
  for	
  any	
  theory	
  of	
  seman8c	
  
informa8on?”	
  (p.	
  31).	
  

Oxford	
  2011	
  

“It	
  is	
  …	
  quite	
  difficult	
  to	
  think	
  about	
  the	
  code	
  
en8rely	
  in	
  abstracto	
  without	
  any	
  kind	
  of	
  circuit.”	
  
	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  -­‐	
  Alan	
  Turing	
  1947	
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Our	
  Method	
  

Computa=onal	
  (Digital)	
  Philosophy:	
  The	
  use	
  of	
  computa8onal	
  techniques	
  to	
  
aid	
  in	
  the	
  discovery	
  of	
  philosophical	
  insights	
  that	
  might	
  not	
  be	
  easily	
  discovered	
  
otherwise.	
  
	
  
Philosophical	
  (Cogni=ve)	
  Modeling:	
  The	
  use	
  of	
  computer	
  models	
  to	
  illuminate	
  
epistemic	
  and	
  informa8onal	
  processes	
  that	
  govern	
  behavior	
  and	
  decision	
  
making	
  while	
  helping	
  to	
  seble	
  some	
  philosophical	
  ques8ons	
  and	
  raise	
  others.	
  
	
  
In	
  other	
  words,	
  philosophical	
  modeling	
  hopes	
  to	
  resituate	
  the	
  interroga8ve	
  
terrain	
  of	
  philosophy	
  so	
  that	
  headway	
  can	
  be	
  made	
  on	
  pressing	
  issues	
  of	
  
current	
  philosophical	
  concern.	
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Dynamic	
  Associa8ve	
  Networks:	
  Circuits	
  Not	
  Sonware	
  

4.	
  Shape	
  recogni8on	
  on	
  a	
  grid	
  
5.	
  Associa8on	
  across	
  simulated	
  sense	
  
	
  	
  	
  	
  	
  modali8es	
  	
  
6.	
  Primary	
  sequen8al	
  memory	
  

• 	
  DANs	
  vs	
  ANNs	
  
• 	
  Hebbian	
  Learning	
  with	
  Circuits	
  
	
  
1.	
  Object	
  iden8fica8on	
  with	
  context	
  
	
  	
  	
  	
  	
  sensi8vity	
  
2.	
  Comparison	
  of	
  similarity	
  and	
  
	
  	
  	
  	
  	
  difference	
  
3.	
  Automa=c	
  document	
  classifica=on	
  

7.	
  Network	
  branching	
  across	
  subnets	
  
8.	
  Eight-­‐bit	
  register	
  control	
  
9.	
  Rudimentary	
  natural	
  S&R	
  language	
  
	
  	
  	
  	
  	
  processing	
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Mabhias	
  Scheutz’s	
  Equivalency	
  Proof	
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Informa8on	
  Entropy	
  and	
  Teleodynamics	
  

Hopfield	
  Abractor	
  from	
  Scholarpedia	
  

Shannon	
  Informa8on	
  Entropy	
  (1948)	
  

The	
  more	
  random	
  a	
  piece	
  of	
  informa8on	
  the	
  more	
  
it	
  may	
  decrease	
  our	
  ignorance.	
  
	
  
	
  
	
  
	
  
Hence,	
  on	
  a	
  seman8c	
  reading,	
  as	
  entropy	
  rises	
  so	
  
does	
  the	
  informa8veness	
  of	
  a	
  piece	
  of	
  informa8on.	
  
In	
  what	
  follows,	
  we	
  use	
  the	
  concept	
  and	
  not	
  the	
  
formula	
  for	
  informa8on	
  entropy.	
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Sample	
  DAN	
  Recurrent	
  Wiring	
  Schema8c	
  

Etc.	
   Etc.	
  

.11	
  

.06	
  .06	
  

t	
  =	
  .11	
  
.25	
  

.25	
  

t	
  =	
  1.00	
  

.17	
  

.06	
  

.17	
  

.06	
  

.11	
  

1	
  

1

1.50	
  

.50	
  

Etc.	
  

Proper8es	
   Proper8es	
  Objects	
  

Property	
  Set:	
  small,	
  furry,	
  meows,	
  barks,	
  winged,	
  flies,	
  swims,	
  finned,	
  crawls,	
  many-­‐legged	
  (more	
  than	
  four),	
  two-­‐legged,	
  warm-­‐
blooded,	
  live	
  off-­‐	
  spring,	
  walks,	
  four-­‐legged,	
  farm	
  animal,	
  oinks,	
  moos,	
  ridable,	
  big,	
  crows,	
  woodland,	
  hops,	
  hoofed,	
  curly,	
  hisses,	
  
cold-­‐blooded,	
  scaled,	
  quacks,	
  coos,	
  seafaring,	
  spawns,	
  large-­‐mouthed,	
  web-­‐making,	
  whiskered	
  and	
  feathered.	
  	
  
	
  
Object	
  Set:	
  dog,	
  cat,	
  bird,	
  duck,	
  fish,	
  caterpillar,	
  human,	
  pig,	
  cow,	
  horse,	
  rooster,	
  rabbit,	
  deer,	
  retriever,	
  poodle,	
  mouse,	
  snake,	
  
crocodile,	
  lizard,	
  turtle,	
  dolphin,	
  whale,	
  ostrich,	
  pigeon,	
  shark,	
  salmon,	
  bass,	
  house	
  fly,	
  cricket,	
  spider,	
  caqish	
  and	
  seal.	
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Dynamic	
  Associa8ve	
  Network	
  Ac8va8on	
  for	
  Winged	
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Sample	
  Results	
  using	
  1/n2	
  

Winged	
  	
  	
  	
  	
  

2-­‐legged	
  

Bird	
   Small	
  

Duck	
   Winged	
  

Human	
   Flies	
  

Rooster	
   Swims	
  

Ostrich	
   2-­‐legged	
  

Pigeon	
   Warm-­‐
blooded	
  

House	
  Fly	
  
Farm	
  
Animal	
  

Cricket	
   Walks	
  

Big	
  

Crows	
  

Woodland	
  

Quacks	
  

Coos	
  

Feathered	
  

Note	
  that	
  flies	
  has	
  yet	
  to	
  be	
  pulled	
  into	
  the	
  list,	
  since	
  
ostriches	
  and	
  roosters	
  do	
  not	
  fly.	
  However,	
  on	
  the	
  next	
  
recursion,	
  rooster	
  and	
  ostrich	
  are	
  slightly	
  demoted	
  (but	
  
only	
  slightly),	
  letng	
  the	
  generic	
  bird	
  with	
  the	
  duck	
  and	
  
pigeon	
  count	
  for	
  more	
  (and	
  allowing	
  the	
  human,	
  house	
  
fly	
  and	
  cricket	
  to	
  pass	
  the	
  threshold	
  at	
  a	
  very	
  low	
  level).	
  	
  
	
  
Typicality	
  wins	
  out	
  on	
  the	
  recursion	
  cycle	
  over	
  
uniqueness,	
  as	
  flies	
  is	
  elevated	
  over	
  the	
  threshold,	
  
further	
  demo8ng	
  the	
  rooster	
  and	
  the	
  ostrich.	
  Many-­‐
legged,	
  live	
  offspring	
  and	
  cold-­‐blooded	
  are	
  pulled	
  into	
  
the	
  property	
  set,	
  but	
  they	
  do	
  not	
  cross	
  the	
  threshold.	
  
	
  
Further	
  recursion	
  aner	
  the	
  third	
  cycle	
  produces	
  no	
  
further	
  re-­‐evalua8on	
  of	
  nodes,	
  unlike	
  in	
  other	
  networks	
  
that	
  can	
  take	
  several	
  hundred	
  itera8ons	
  to	
  seble.	
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Digital	
  Humani8es	
  Applica8ons	
  

•  Calcula8ng	
  surprise/suspense	
  based	
  on	
  failed	
  predic8ons	
  

•  Person	
  clustering	
  –	
  as	
  in	
  the	
  Platonic	
  corpus	
  

•  Concept	
  clustering	
  –	
  as	
  in	
  the	
  Stanford	
  Encyclopedia	
  of	
  Philosophy	
  or	
  
Wikipedia	
  

	
  
•  Auto-­‐cleaning	
  of	
  data	
  without	
  losing	
  the	
  %	
  of	
  cleanliness	
  that	
  might	
  be	
  

available	
  in	
  a	
  piece	
  of	
  dirty	
  data	
  
	
  
•  Using	
  nodes	
  as	
  dynamic	
  gates	
  to	
  track	
  poten8al	
  ac8va8on	
  paberns	
  in	
  a	
  

dynamic/interac8ve	
  predic8ve	
  network	
  
	
  
	
  



Anthony	
  Beavers	
  &	
  Christopher	
  Harrison Digital	
  Humani8es	
  Laboratory	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   

Open	
  Ques8ons	
  

•  What	
  cons8tutes	
  genuine	
  teleological/predic8ve	
  behavior?	
  (Can	
  we	
  s8ll	
  
accept	
  Aristotle’s	
  defini8on	
  that	
  it	
  is	
  goal-­‐oriented	
  ac8vity	
  based	
  on	
  an	
  
agent’s	
  internal	
  structure?	
  If	
  so,	
  then	
  we	
  have	
  it	
  here	
  in	
  this	
  model.)	
  

•  Is	
  it	
  possible	
  to	
  expand	
  the	
  model	
  to	
  include	
  something	
  more	
  along	
  the	
  
lines	
  of	
  planning	
  before	
  execu8ng	
  a	
  plan	
  of	
  ac8on?	
  (Really	
  a	
  cogni8ve	
  
science	
  and	
  not	
  a	
  digital	
  humani8es	
  ques8on.)	
  

•  What	
  should	
  the	
  entropy	
  equa8ons	
  be	
  for	
  governing	
  dynamic	
  weight	
  
setng?	
  

•  How	
  should	
  we	
  determine	
  threshold	
  values	
  for	
  deciding	
  what	
  informa8on	
  
passes	
  through	
  the	
  network?	
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Past	
  Work	
  Related	
  to	
  this	
  Presenta8on	
  
A	
  shorter	
  version	
  of	
  this	
  presenta8on	
  was	
  offered	
  as	
  part	
  of	
  a	
  panel	
  session:	
  Info-­‐Metrics:	
  
Informa8on	
  Processing	
  across	
  the	
  Sciences.	
  Info-­‐Metrics	
  Ins8tute	
  Workshop	
  on	
  the	
  Philosophy	
  
of	
  Informa8on,	
  American	
  University,	
  Washington,	
  D.C.,	
  October	
  3rd,	
  2011.	
  

Beavers	
  &	
  Harrison.	
  Informa8on-­‐Theore8c	
  Teleodynamics	
  in	
  Natural	
  and	
  Ar8ficial	
  Systems.	
  
Forthcoming	
  in	
  A	
  Computable	
  Universe:	
  Understanding	
  Computa$on	
  and	
  Exploring	
  Nature	
  as	
  
Computa$on,	
  H.	
  Zenil,	
  (Ed).	
  World	
  Scien$fic,	
  forthcoming	
  2012.	
  

Deriving	
  Seman8c	
  Meaning	
  by	
  Measuring	
  the	
  Quan8ty	
  of	
  Informa8on	
  Flow.	
  Fall	
  Faculty	
  
Conference,	
  The	
  University	
  of	
  Evansville,	
  Evansville,	
  Indiana,	
  August	
  17th,	
  2011.	
  

Dynamic	
  Associa8ve	
  Network	
  Automa8c	
  Document	
  Classifica8on,	
  D.	
  Burrows,	
  2010-­‐2011.	
  
Computer	
  Science	
  Senior	
  Project	
  for	
  Noesis	
  and	
  the	
  Indiana	
  Philosophy	
  Ontology	
  Project.	
  
Funded	
  by	
  the	
  Na8onal	
  Endowment	
  for	
  the	
  Humani8es.	
  Winner	
  of	
  the	
  2011	
  University	
  of	
  
Evansville	
  Senior	
  Project	
  in	
  Computer	
  Science	
  Award.	
  

Typicality	
  Effects	
  and	
  Resilience	
  in	
  Evolving	
  Dynamic	
  Networks.	
  In	
  FS-­‐10-­‐03,	
  AAAI	
  Press,	
  2010.	
  

Mechanists	
  of	
  the	
  Revolu8on:	
  The	
  Case	
  of	
  Edison	
  and	
  Bell	
  (with	
  B.	
  Sigler).	
  In	
  Proceedings	
  of	
  the	
  
VIII	
  European	
  Conference	
  on	
  Compu$ng	
  and	
  Philosophy.	
  Edited	
  by	
  Klaus	
  Mainzer	
  (Munich:	
  
Verlag	
  Dr.	
  Hut,	
  2010),	
  426-­‐430.	
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Past	
  Work	
  Related	
  to	
  this	
  Presenta8on	
  
More	
  Fun	
  with	
  Jets	
  and	
  Sharks:	
  Typicality	
  Effects	
  and	
  the	
  Search	
  for	
  the	
  Perfect	
  Abractors.	
  
North	
  American	
  Mee8ng	
  of	
  the	
  Interna8onal	
  Associa8on	
  for	
  Compu8ng	
  and	
  Philosophy	
  
(IACAP),	
  Simula8ons	
  and	
  Their	
  Philosophical	
  Implica8ons,	
  Carnegie	
  Mellon	
  University,	
  July	
  
24th-­‐26th,	
  2010.	
  

Dynamic	
  Associa8ve	
  Networks	
  and	
  Automa8c	
  Document	
  Classifica8on,	
  G.	
  Wyant,	
  2009-­‐2010.	
  
Computer	
  Science	
  Senior	
  Project	
  for	
  Noesis	
  and	
  the	
  Indiana	
  Philosophy	
  Ontology	
  Project.	
  
Funded	
  by	
  the	
  Na8onal	
  Endowment	
  for	
  the	
  Humani8es.	
  Winner	
  of	
  the	
  2010	
  University	
  of	
  
Evansville	
  Senior	
  Project	
  in	
  Computer	
  Science	
  Award.	
  

Mechanical	
  vs.	
  Symbolic	
  Computa8on:	
  Two	
  Contras8ng	
  Strategies	
  for	
  Informa8on	
  Processing.	
  
Society	
  for	
  Machines	
  and	
  Mentality,	
  Eastern	
  Division	
  Mee8ng	
  of	
  the	
  American	
  Philosophical	
  
Associa8on,	
  New	
  York	
  City,	
  December	
  27th-­‐30th,	
  2009.	
  

Modeling	
  and	
  Visualizing	
  Dynamic	
  Associa8ve	
  Networks:	
  Towards	
  Developing	
  a	
  More	
  Robust	
  
and	
  Biologically-­‐Plausible	
  Cogni8ve	
  Model,	
  M.	
  Zlatkovsky.	
  Winner	
  of	
  the	
  2009	
  University	
  of	
  
Evansville	
  Senior	
  Project	
  in	
  Computer	
  Science	
  Award.	
  See	
  companion	
  website	
  for	
  details.	
  

Phenomenology	
  and	
  Ar8ficial	
  Intelligence.	
  In	
  CyberPhilosophy:	
  The	
  Intersec$on	
  of	
  Philosophy	
  
and	
  Compu$ng,	
  edited	
  by	
  James	
  H.	
  Moor	
  and	
  Terrell	
  Ward	
  Bynum	
  (Oxford,	
  UK:	
  Blackwell,	
  
2002),	
  66-­‐77.	
  Also	
  in	
  Metaphilosophy	
  33.1/2	
  (2002):	
  70-­‐82.	
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