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Introduc t ion

Setting  the  Stage

It  is  well- known  that  (genuine)  theore t ical  inquiry  on  aspec t s  of

natur e  can  be  conduc ted  only  on  essen tially  simple  systems;

complex  systems  defy  principled  inquiry.  It  has  been  argued  that

the  basic  sciences  such  as  physics  could  reach  such  depth  of

explana tion  because  physicis ts  from  Galileo  onwards  held  natu re  to

be  simple,  orderly  and  thus  intelligible;  such  a  view  of  natu re  was

reached  by  abst r ac t ing  away  from  the  complexities  of  ordinary

experience  in  the  phenome n al  world.  Such  abst rac t ions  in  turn

enabled  physicists  to  use  elegan t  mathe m a t ical  forms  for

describing  aspect s  of  natur e  hidden  from  common  experienc e .

Joha n n e s  Keple r  (160 9)  h eld  t h a t  ‘na t u r e  is  alw ays  a bl e  to

a c co m plish  t hings  t h ro u g h  r a t h e r  sim ple  m e a n s,  it  do e s n’t  a c t

t h ro u g h  difficul t  winding  p a t h s .’ Galileo  Galilei  (163 2)  t hou g h t  t h a t

‘na t u r e  g e n e r ally e m ploys  only t h e  le a s t  el a bo r a t e,  t h e  sim ple s t  a n d

e a si e s t  of  m e a n s  .  . .  n a t u r e  is  p e rf ec t  a n d  sim ple,  a n d  c r e a t e s

no t hing  in  vain.’  Isa ac  N e w ton  (168 7)  s u g g e s t e d  t h a t  ‘we  a r e  to

a d mi t  no  m o r e  c a u s e s  to  n a t u r al  t hin gs  t h a n  s uc h  a s  a r e  bo t h  t r u e

a n d  s ufficien t  to  explain  t h ei r  a p p e a r a n c e s  .  . . for  n a t u r e  is pl e a s e d

wi th  sim plici ty,  a n d  affec t s  no t  t h e  po m p  of  s u p e rfluous  c a us e s .’

Albe r t  Ein s t ein  (195 4)  s aid  t h a t  ‘na t u r e  is  t h e  r e aliza tion  of  t h e

si m ple s t  conc eiva ble  m a t h e m a tic al  ide a s.’  Autho r s  s uc h  a s  S t eve n

Weinb e r g  (197 6)  in  fac t  t r ac e  t h e  realis tic  significanc e  of p hysics  to



it s  m a t h e m a tical  for m ula tions:  ‘we  h ave  all  b e e n  m a kin g  a b s t r a c t

m a t h e m a tical  m o d els  of  t h e  u nive r s e  to  w hich  a t  le a s t  t h e

p hysicis t s  give  a  hig h e r  d e g r e e  of  r e ality  t h a n  t h ey  a c co r d  t h e

o r din a ry  wo rld  of  s e n s a tions’  (197 6).  Weinb e r g  a n d  o th e r s

(Cho m sky  1 9 8 0)  h ave  c alled  t his  for m  of  expla n a tion  in  p hysics  t h e

Galilean  S t yl e .  The  s tyle,  a cco r ding  to  t h e s e  a u t ho r s ,  wo rks  a s  a

foun d a tion al  m e t ho dological  p rinciple  in  sci enc e,  e s p e cially

p hysics.  

In  view  of  such  severe  res t ric tions  on  the  possibility  of  reaching

genuine  theore t ical  unders t a n ding,  it  is  not  surprising  that  these

rest rictions  affect  scientific  pursui ts  like  biology  somewh a t  more

directly  than  physics.  Biological  systems  are  not  only  immens ely

complex,  they  are  commonly  viewed  as  poor  solutions  to  the

design- problems  posed  by  natu re .  These  are,  as  Noam  Chomsky

puts  it,  ‘the  best  solution  that  evolution  could  achieve  under

existing  circums ta n c e s ,  but  perhaps  a  clumsy  and  messy  solution’

(Chomsky  2000a,18).  Given  the  complexity  and  appare n t

clumsiness  of  biological  systems,  it  is  difficult  to  achieve  theore t ical

abst rac t ions  beyond  systema t ic  descrip t ion.  According  to  Chomsky,

the  study  even  of  the  ‘lower  form  lies  beyond  the  reach  of

theore t ical  unders t a n ding’.  As  Chomsky  (1994)  repor t s  in  a  slightly

differen t  context,  an  entire  resea rc h  group  at  MIT  devoted  to  the

study  of  nematodes ,  ‘the  stupid  little  worm’,  just  a  few  years  ago,

could  not  figure  out  why  the  ‘worm  does  the  things  it  does’.  These

remarks  have  an  obvious  bearing  on  the  biological  system  at  issue,



namely,  the  mind.  ‘Chomsky  has  argued’,  Daniel  Dennet t

complains,  ‘that  science  has  limits  and,  in  par ticula r ,  it  stubs  its  toe

on  mind’  (1995,  386- 7).

In  the  light  of  these  rest ric tions  on  scientific  inquiry,  the  primary

goal  of  this  work  is  to  extrac t  and  articula te  a  simple  and  species-

specific  notion  of  human  mind  from  the  complexity  of  cognitive

phenome n a  encoun te r e d  in  the  world  of  ordinary  experiences .  In

effect,  the  project  envisages  two  broad  steps:  (a)  a  principled

distinction  between  human  mental  phenome n a  and  genera l

cognitive  phenom e n a ,  and  (b)  extrac t ion  of  a  simple  concep tion  of

human  mind  from  the  broad  human  mental  phenome n a .  Such  a

narrow  concep tion  of  human  mind  was  mooted  in  the  Cartesian

tradition  several  centu ries  ago.  As  we  will  see,  this  concep tion  of

human  mind  is  no  longer  widely  favoured  in  philosophy  and  in  the

cognitive  sciences .

Overview

The  dominan t  concep tion  of  mind  in  the  philosophy  of  mind  and  the

cognitive  sciences  assume s  mind  to  be  an  assor t me n t  of  processe s

and  capacities  that  range  from  muscle  movemen t  and  insect

navigation  to  percep t ion,  consciousnes s ,  languag e ,  thinking,  etc.  In

general ,  resea r ch e r s  use  the  notion  of  mind  to  loosely  cover  what  is

taken  to  be  ‘mental’  aspect s  of  organisms,  with  no  further  interes t

in  specifying  the  bounda ry  of  the  mental.  However ,  the  common

concep tion  of  mind  appea r s  to  be  much  narrowe r  and  rest ric ted  to



humans .  When  we  say  that  someone  has  a  good  mind,  we  do  not

mean  that  the  person  has  acute  sense  of  smell  or  exempla ry

atten t ion;  we  mean  that  the  person  displays  innovative  ways  of

putting  things  togethe r ,  combines  ideas  in  a  novel  way,  throws

fresh  light  on  old  problems,  composes  subtle  expressions  in  a

languag e  or  in  music,  and  so  on.  In  genera l ,  the  mind  is

distinguished  for  its  ability  to  combine  repre se n t a t ions .  Curiously,

resear ch e r s  on  cognitive  abilities  of  animals  appea r  to  endorse  the

common  view.  When  arguing  for  animal  minds,  they  never  cite

their  impressive  physical  prowess ,  agility,  visual  acuity  etc.  They

attemp t  to  give  evidence  for  their  ability  to  count ,  innovate  tools,

harbour  and  express  complex  though ts ,  and  the  like.

Therefore ,  in  sharp  contra s t  to  most  philosophe r s  and  cognitive

scientis ts ,  in  this  work  I have  proposed  and  developed  the  idea  that

the  human  mind  is  nothing  but  a  computa t ional  principle  that

combines  symbols  from  a  variety  of  human- specific  domains  to

genera t e  complex  structu r e s  without  limit.  In  this  concep tion,  the

human  mind  does  not  cover  familiar  cognitive  processe s  such  as

consciousnes s ,  attent ion,  percep t ion,  emotions,  drives,  dreams,  and

the  like.  The  narrow  conception  of  mind  is  developed  as  follows.  

In  the  classical  rationalis t  tradi tion  in  philosophy,  language  was

viewed  as  the  ‘mirror  of  mind’;  the  view  is  ascribed  to  Leibnitz.  It

was  a  rathe r  specific  concep tion  of  mind  that  was  closely  tied  to

the  phenome no n  of  language .  In  this  book,  the  basic  idea  is  to

examine  how  far  the  rationalis t  concep tion  of  human  mind  can  be



unders tood  in  terms  of  human- specific  capacities  such  as  languag e

and  other  kindred  systems.  The  idea  applies  most  prominen tly  to

the  principles  of  language  itself  because  languag e  is  ‘one  of  the  few

domains  of  cognitive  psychology  where  there  are  rathe r  far-

reaching  results’  giving  rise  to  a  genuine  ‘feel  of  scientific  inquiry’

(Chomsky  1991).  With  so  much  detailed  knowledge  on  human

languag e  in  hand,  it  may  be  possible  to  examine  its  mental  par t

with  adequa t e  abst rac t ion.  So,  I basically  examine  the  principles  of

languag e  to  see  how  the  mind  looks  like.  Assuming  that  language  is

specific  to  humans ,  we  cannot  look  for  the  mind  in  this  form  of

inquiry  where  there  is  no  language  or  related  kindred  systems.

Following  the  proposed  inquiry,  it  appea r s  that,  in  a  delightfully

narrow  sense ,  human  mind  can  be  identified  as  the  basic

structu r ing  principle  that  consti tu te s  the  computa t ional  core  of

languag e  and  related  systems  such  as  arithme tic  and  music.  Please

note  that  the  conclusion  concerns  human  mind  itself,  not  just

human  languag e  or  arithme t ic  or  human  music.  Human  mind  is  just

that,  a  set  of  structu r ing  principles,  probably  a  unit  set,  that  lies  at

the  core  of  these  human  systems.  Call  it,  Principle  G ,  ‘G’  for

‘genera t ive’.  So  the  basic  conceptua l  thesis  of  this  work  is  that

Principle  G  is  the  human  mind;  the  human  mind  is  a  genera t ive

mind.  In  my  view,  this  par t  of  the  work  is  pret ty  definitive.  I  reach

this  thesis  by  the  end  of  Chapte r  Five.  The  rest  of  the  work  is  an

attemp t  to  give  more  theore t ical  shape  to  the  thesis.  

In  the  discipline  of  biolinguis tics,  the  basic  struc tu r ing  principle



of  languag e  is  known  as  Merge.  Thus,  a  prominen t  line  of  inquiry  in

this  work  is  to  see  if  Merge  carries  the  weight  of  Principle  G  that

constitu t e s  the  human  mind.  We  will  see  that  Merge  does  satisfy

some  of  the  major  conditions  that  consti tu t e  the  rationale  for

Principle  G.  For  example,  it  turns  out  on  closer  inspect ion  that  the

opera tion  of  Merge  is  not  domain- specific.  Furthe r m o r e ,  Merge

defines  the  relevant  notion  of  computa t ion  such  that  the

computa t ional  conception  of  mind  essen tially  consti tu t e s  of  Merge.

In  that  way,  viewing  Merge  as  the  empirical—perha p s ,  even  the

evolutiona ry—manifes t a t ion  of  Principle  G  is  an  att r ac t ive

theore t ical  inquiry.  

Yet,  Merge  is  after  all  a  produc t  of  linguistic  inquiry;

furthe r mor e ,  even  in  linguistic  inquiry,  Merge  is  a  fairly  recen t

invention  (Chomsky  1995a)  that  continues  to  att rac t  a  variety  of

alterna t ive  formulat ions  (Chomsky  2020).  It  is  not  pruden t  to  place

the  conceptu al  weight  of  human  mind  entirely  on  the  shifting

fortunes  of  a  new  science.  Principle  G  then  is  best  viewed  as  an

adequacy  condition  for  Merge;  in  other  words,  the  proposal  is  to  so

formulat e  Merge- like  opera t ions  in  a  variety  of  kindred  domains  as

to  meet  the  concep tua l  require m e n t  of  Principle  G.  In  that  sense,

the  concep tion  of  the  genera t ive  mind  in  terms  of  Merge- like

opera tion  is  work  in  progre ss .  This  par t  of  the  work  is  thus  more

tenta t ive  than  the  earlier  conceptu al  par t .  

Keeping  to  Principle  G,  I  think  there  is  a  strong  intuition  that  all

there  is  to  the  conception  of  mind  is  that  mind  is  the  source  of



unbounde d  genera t ivi ty:  mind  is  distinguished  in  the  organic  world

for  its  ability  to  combine  cognitive  mate rial  available  elsewhere  in

natur e  for  humans  to  put  the  resul ting  produc t s  to  novel  use.  We

can  witness  this  unique  featu re  of  the  human  mind  in  almost

everything  humans  do:  the  arts,  sciences ,  religions,  music,

philosophy,  politics,  cooking,  tailoring,  knitting,  weaving,  inventing

games  including  nearly  impossible  yoga  postu re s ,  even  innovative

sexual  practices ;  only  humans  have  been  able  to  think  of  the

Kamasu tra  and  compose  the  exquisite  erotic  sculptu r e s  in  the

temples  of  Khajuraho .  The  examples  sugges t  that,  even  if  human

languag e  is  the  dominan t  cultural  mode  for  the  noted  creativity,

human  genera t ivi ty  extends  much  beyond  the  domain  of  languag e;

in  many  cases,  such  as  music,  cave  painting  and  cooking,  it  may  be

meaningless  to  think  of  the  creat ivity  as  a  produc t  of  human

languag e .  That  is  the  idea  behind  the  notion  of  kindred  systems.  

Given  the  large  number  of  human- specific  genera t ive  abilities

just  listed,  the  massive  explana to ry  problem  is  that  we  need  to

reach  some  evolutiona ry  accoun t  of  how  these  abilities  came  about .

Since  they  were  not  available  in  pre- human  systems,  it  is  difficult  to

view  them  as  quanti t a t ive  modifications  of  pre- existing  functions.

Therefore ,  each  of  them  seems  to  require  saltational  explana tions

at  some  point  of  their  origin:  a  saltation  is  a  sudden  and  large

muta tional  change  from  one  genera t ion  to  the  next,  poten tially

causing  single- step  speciation.  Although  saltations  do  occur  in

natur e  for  emerge nc e  of  new  biological  forms  such  as  polyploid



plants,  it  is  an  uncomfor t able  form  of  explana tion  for  higher- order

cognitive  abilities,  where  the  required  biological  explana tions  are

hardly  available.  The  discomfor t  is  enhance d  when  many  salta tional

steps  are  needed  to  account  for  a  large  number  of  cognitive

functions  of  a  single  species .  

In  any  case,  a  salta tional  explana tion  seems  unavoidable  for  the

unbounde d  genera t ivity  of  human  language .  Emerge nce  of  Merge

appear s  to  require  a  saltational  explana tion;  there  are  no  half-

Merges  or  demi- Merges  in  natur e .  Given  the  discomfor t  with

salta tional  explana tions ,  Occam’s  razor  sugges t s  that  the  entire

range  of  astounding  abilities  be  pinned  down  to  a  single  salta tional

principle,  if  at  all.  Hence,  it  is  intere s t ing  to  examine  if  all  human-

specific  genera t ive  principles  may  have  a  single  Merge- like

explana tion.

The  strict  res t riction  of  the  concept  of  mind  to  humans  also

sugges t s  a  sharp  distinction  between  mind  and  cognition  since

there  is  no  doubt  that  nonhum a n  organic  systems  are  endowed

with  a  variety  of  cognitive  capacities .  Thus,  mind  is  to  be

distinguished  from  the  rest  of  the  cognitive  architec tu r e  of

organisms  consisting  of  percep t u al  systems  and  resulting  images ,

consciousnes s  and  subjective  awaren es s ,  intent ionali ty,

repres en t a t ions  of  distal  stimuli,  memory,  feelings  and  emotions ,

depre ss ions ,  drives,  dreams,  and  the  like.  The  list  is  obviously

incomple t e  and  I  am  unsure  if  all  of  these  things  coheren t ly  fall

under  the  single  label  ‘cognition’;  but  I  am  sure  that  none  of  them



belong  to  mind  unless  there  is  a  strong  presence  of  human

languag e  or  kindred  systems  in  them.

The  distinction  between  mind  and  cognition  places  severe

rest rictions  on  the  concep tion  of  mind.  Conside r  the  ‘five

aggrega t e s’  doctrine  of  mind  proposed  in  some  versions  of

Buddhism:  material  form,  feelings,  percep t ion,  volition,  and  sensory

consciousnes s .  If  we  grant  a  bit  of  volition  to  an  animal,  it’ll

otherwise  satisfy  the  conditions  for  a  fine  Buddhis t  mind;  as  we  will

see,  even  lowly  animals  such  as  nematodes  are  likely  to  qualify.

According  to  the  nar row  conception  of  mind  I  am  proposing,  the

Buddhis t  doctrine  is  not  a  doctrine  of  mind  at  all;  it  is  at  best  a

doctrine  of  cognition.  

A  very  similar  remark  applies  to  much  of  what  is  called

philosophy  of  mind  insofar  as  the  primary  focus  of  the  discipline  is

on  percep t ion,  attent ion,  consciousne ss ,  feelings,  desires  and  the

like.  The  study  of  mind  is  also  disengag e d  from  what  may  be

broadly  called  the  cognitive  sciences  insofar  as  these  sciences

cover  cognition  as  unders tood  above.  For  now,  prior  to  unification

with  the  rest  of  human  inquiry,  the  study  of  mind  stands  as  a

separa t e  discipline  of  its  own  in  active  collabora t ion  with

biolinguis tic  inquiry.

In  that  sense,  if  I  may  say  so,  this  work  resem bles  the

philosophical  and  methodological  goals  of  Gilbert  Ryle’s  influential

work  on  the  concept  of  mind  (Ryle  1949),  but  from  an  exactly

opposite  direc tion.  Ryle  wished  to  exonera t e  the  ‘ghost  in  the



machine’  allegedly  promoted  by  the  17 th  centu ry  French

philosophe r  Rene  Descar t e s  in  his  ‘official  doctrine’.  In  contra s t ,  I

wish  to  show,  among  other  things,  that  the  first  real  philosophical

and  scientific  advance  on  the  concep t  of  mind  proposed  in  this  book

indeed  goes  back  to  the  classic  work  of  Descar te s ,  as  the  informed

reader  might  have  already  detec t ed .

Noam  Chomsky  has  often  charac t e r is ed  Cartes ian  ideas  on

languag e  and  mind  as  the  ‘first  cognitive  revolution’.  Chomsky  has

also  charac t e r is ed  the  influential  developme n t s  due  to  the  work  of

Alan  Turing,  Gestal t  psychologis t s  and  others  in  the  20 th  centu ry  as

the  ‘second  cognitive  revolution’;  Chomsky  didn’t  mention  his  own

ground- breaking  work  probably  out  of  unwar r a n t e d  modes ty.  After

acknowledging  some  of  the  significan t  contribu tions  of  the  second

cognitive  revolution  in  our  times,  this  work  is  compelled  to  revisit

the  first  cognitive  revolution,  occurr ing  nearly  half  a  millennium

ago,  in  search  of  its  pedigree .

Specifically,  I  intend  to  show  that  the  human  mind  consists  of

systems,  such  as  languag e ,  music  and  other s,  which  are

paradigm a t ic  examples  of  what  Descar t e s  called  signs ,  which  are

‘the  only  marks  of  though ts  hidden  and  wrapped  up  in  the  body.’  It

is  import an t  to  emphasize  that  although  we  eventually  focus  on  the

Cartes ian  concep tion  of  ‘signs’,  the  basic  goal  is  to  develop  a

concep t  of  human  mind  ‘hidden’  in  the  body.  The  human  mind  is

distinguished  in  the  organic  world  in  its  ability  to  ente r t a in

though t s  ent rench e d  in  a  variety  of  symbol  systems.  This  seems  to



be  the  central  message  of  Cartesian  philosophy,  notwiths ta n ding  its

problema t ic  forays  into  consciousnes s ,  innate  ideas  and  divine

guidance.  

Human  language  is  certainly  the  most  prominen t  of  these  symbol

systems  in  which  a  specific  category  of  symbols,  informally  called

word ,  are  woven  in  an  unbounde d  fashion  to  genera t e  a  variety  of

linguistic  though ts .  Never thele s s ,  this  work  argues  that  the

Cartes ian  message  is  far  more  genera l;  there  are  symbol  systems

that  genera t e  other  variety  of  though ts  such  as  arithme t ical

though t ,  musical  though t ,  artistic  though t  and  the  like.  Each  of

them  is  genera t ive  in  charac t e r  and  none  of  them  are  found  outside

the  species.  So,  the  claim  is  that  all  these  though t s  are  governed  by

a  single  genera t ive  principle,  Principle  G.  That  is  the  human  mind.

Som e  key  ideas

In  this  work,  I have  attemp t e d  to  develop  a  concept  of  human  mind

basically  by  showing  that  human  cognosci tive  powers  are  built

upon  a  core  system  of  principles.  In  other  words,  cognosci tive

powers  such  as  languag e ,  music,  arithme t ic,  kinship  relations  and

other  kindred  systems  share  core  structu r ing  principles.  I  am

aware  of  the  possible  objection  that  the  core  system  by  itself

cannot  be  identified  as  human  mind  just  because  it  applies  to  the

domains  of,  say,  languag e  and  arithme t ic .  Some  form  of  ‘unity’

between  languag e  and  arithme t ic  could  well  be  a  specific

evolutiona ry  conseque n c e ;  for  example,  it  is  sometimes  said  that



arithme tic  is  an  ‘off-shoot’  of  languag e.  

Beyond  citing  some  sugges t ive  cases  then,  a  genera l  conclusion

about  the  (entire ty)  of  human  mind  requires  that  we  show,  via  an

analysis  of  the  concep t  of  mind,  that  a  coheren t  concep tion  of  mind

is  rest ric ted  exactly  to  the  structu r ing  principle(s)  that  languag e,

music,  and  kindred  domains  share.  So  we  star t  with  the  common

informal  notion  of  mind  and  keep  tailoring  its  shape  and  size  to

meet  the  nar row  formal  require m e n t  enforced  by  what  we  have

called  Principle  G , the  core  structu r ing  principle  of  languag e.

The  task  of  chipping  away  from  the  common  thick  notion  of

mentali ty  to  reach  a  thin/nar row  notion  of  mind  proved  difficult  due

to  the  vast  extension  of  the  common  concept  of  mind.  Commonly,

the  concept  of  mind  seems  to  cover  not  only  many  aspec t s  of  being

human,  it  is  often  used  to  charac t e r ize  almost  any  cognitive

behaviour  displayed  by  (sufficiently)  complex  organisms.  So,  even  if

we  may  hesita te  to  apply  the  concep t  of  mind  to  cockroaches ,  apes

certainly  seem  to  qualify;  topics  like  ‘Mentality  of  the  Apes’  and

‘Does  the  Chimpanzee  have  a  Theory  of  Mind’  raise  no  eyebrows.

As  a  resul t ,  a  large  variety  of  directions  are  curren tly  pursued

under  the  topic  of  mind;  we  will  review  some  of  them  as  we

proceed.

This  is  where  Cartesianism  plays  a  crucial  role.  Cartes ianism  is

invoked  in  this  work  not  merely  for  some  historical  suppor t ;  the

basic  resul t  about  struc tu r ing  principles  could  have  been  stated

without  recours e  to  Descar t e s ,  as  in  Mukhe rji  2010.  Descar te s  is



needed  in  the  project  because  he  did  propose  a  concre te  concep t  of

mind.  If  we  are  able  to  align  the  basic  result  about  structu r ing

principles  with  the  imperisha ble  aspect s  of  Descar t e s’  concep t  of

mind,  then  the  objection  raised  above  regarding  the  scope  of  the

concep t  of  mind  will  be  par tly  addresse d .  Descar t e s  did  not  ascribe

mentali ty  to  animals  at  all  becaus e  his  definition  of  mentality  was

narrowly  focused  on  human  linguis tic  ability.

It  is  methodologically  useful  to  rest rict  the  concep t  of  mind  to

the  species- specific  cognosci tive  power  of  languag e ,  without

denying  that  wider  notions  of  cognitive  abilities  could  well  be

extended  to  other  animals  to  explain  some  truly  intriguing  and

impressive  aspect s  of  animal  behaviour .  With  the  amount  of  cross-

species  knowledge  we  curren tly  have,  we  can  now  postula te

significant  cognitive  abilities  to  nonhum a n  species,  the  great  apes

in  particula r .  This  range  of  evidence  appa ren t ly  refutes  Descar t e s’

concep tion  of  mind  if  his  conception  is  viewed  as  charac t e r i sing

cognitive  abilities  in  genera l .

However ,  a  variety  of  studies  show  that  even  well- trained

chimpanzees  fall  short  of  many  abilities  that  humans  routinely

acquire:  the  chimpanzee  number  sense,  social  order ,  gestu r e

system  are  all  finite  and  essentially  stimulus- bound,  as  we  will  see.

In  a  very  strong  sense,  therefore,  endowm e n t  of  languag e  makes  all

the  difference  between  humans  and  apes.  Concep tual ly,  it  means

that  the  focused  conception  of  human  mind  needs  to  be  sharply

distinguished  from  genera l  cognitive  abilities  in  the  human  case  as



well  since  humans  share  a  vast  reper toi re  of  cognitive  abilities  with

nonhuma n  animals.  With  this  genera l  perspec t ive  on  how  the

inquiry  into  human  mind  will  proceed  in  this  work,  it  may  be

worthw hile  to  sketch  some  of  the  key  methodological  and

concep tual  moves  that  are  progres sively  developed  in  this  work.

Mind  and  Cognition

The  complexity  of  cognitive  phenom e n a  is  a  natu ra l  star ting  point

for  this  work.  Even  the  least  developed  organis ms  such  as

unicellular  bacte r ia  are  endowed  with  some  forms  of  sensory

system  to  grasp  relevan t  par ts  of  the  world.  As  we  go  up  the

evolutiona ry  ladder ,  cognitive  effects  seem  to  abound  everywhe r e:

variety  of  sharp  and  acute  sensory  reactions;  complexity  of

locomotion;  identifica tion  of  food,  prey  and  preda to r;  location  of

space  for  shelter ;  making  of  nests;  storing  of  food;  search  for

mates;  grasping  of  environm e n t a l  cues  for  time  of  day,  season,

year;  variety  of  call  systems  for  att r ac t ing  the  atten t ion  of

conspecifics  and  for  marking  terri tory;  rearing  of  offspring;  display

of  emotions,  and  the  like.

Most  organisms  show  signs  of  consciousne ss  and  some  ability  for

what  look  like  goal- direc ted  behaviour ,  often  appea r ing  to  be

planned  in  advance.  The  phenome no n  explodes  in  diversi ty  and

richness  when  we  reach  the  mammals.  We  will  see  many

impressive  examples  of  smar t  behaviour  across  the  animal

kingdom.  For  now,  let  us  suppose  that  humans  share  many  aspect s



of  these  cognitive  effects  with  other  animals,  although  it  is  likely

that  these  effects  also  have  human- specific  compone n t s :  nest-

building  seems  to  vary  widely  between  humans  and  birds.

It  is  plausible  to  hold  that  the  resources  of  the  so- called  basic

sciences  like  physics,  chemist ry,  and  even  biology,  are  curren tly

largely  inadequa t e  to  harness  cognitive  phenom e n a  just  listed.

Cognitive  phenome n a  seem  to  be  governed  by  things  like  mental

images ,  repres e n t a t ions ,  memory,  associat ions ,  reflexes,  aler tness ,

progra m mi ng,  goal- direc ted n e s s  (intentionali ty),  consciousnes s ,

and  some  degree  of  volunta r ines s .  It  is  totally  unclear  what  these

things  mean  in  the  terms  of  the  basic  sciences .  Imagine  that  a

specific  cluste r  of  neurons  fires  or  a  par ticula r  chemical  reaction

occurs  when  an  organism  becomes  aware  of  the  presence  of  some

familiar  preda to r;  we  may  be  able  to  secure  accura t e  images  of

such  happenings  in  the  brain.  

Yet,  we  have  no  idea  what  these  images  mean,  what  it  means  for

neurons  or  chemical  reactions  to  grasp  preda to r  information

themselves  in  the  absence  of  the  curious  human  interp r e t e r .

Hence,  a  new  form  of  inquiry—call  it  Cognitive  Science —is  called

for;  such  an  inquiry  is  new  in  that  it  incorpora t e s  within  its

explana to ry  vocabula ry  interp r e t ive  terms  such  as  images ,

represen ta t ions ,  algorith m s ,  and  the  like.  To  emphasize,  insofar  as

these  cognitive  effects  are  concerne d ,  cognitive  science  covers

both  human  and  nonhum a n  organisms.  However ,  we  need  to  be

cautious  when  we  sugges t  continuity  between  human  and



nonhuma n  organisms;  there  was  a  substan tial  evolutiona ry  gap  of

about  6-7MY between  the  emerge nc e  of  humans  and  the  last  of  the

decidedly  nonhum a n  species,  the  chimpanzee s .  Even  if humans  and

nonhuma n s  share  some  cognitive  featur e s ,  they  may  have  some

human- specific  proper t i es  as  well,  as  we  will  see.

Notwiths ta n ding  the  range  and  the  depth  of  cognitive

phenome n a ,  it  is  also  pret ty  obvious  that  human  mental  phenom en a

is  markedly  distinct  from  genera l  cognitive  phenome n a .  For

example,  except  for  humans ,  no  other  animal  builds  fires  and

wheels,  navigat es  with  maps,  and  tells  stories  to  other  conspecifics,

not  to  mention  the  human  abilities  of  cave- painting  and  song-

making.  Classical  philosophe r s ,  such  as  Rene  Descar t e s ,  postula ted

mind  precisely  to  mark  the  glaring  distinction  betwee n  humans  and

‘beasts’;  prima  facie ,  it  is  implausible  that  the  form  of  explana tion

for  human  cognitive  phenome n a ,  such  as  cave- painting,  extends  to

cognitive  phenom e n a  such  as  insect  navigat ion.

Animal  models,  such  as  baby  mice,  are  often  studied  in  biology  to

learn  something  about  the  compar able  human  case  rega rding,  say,

the  immune  system.  In  a  similar  way,  there  are  impress ive

nonhuma n  models  for  aspect s  of  human  cognition  such  as

percep tion,  attent ion,  consciousne ss  and  the  like.  In  contras t ,

animal  cognition,  in  my  view,  does  not  convincingly  provide

experime n t a l ly  trac table  models  for  the  human  case  in  the  domains

of  languag e ,  map- making,  tool- making  and  the  like.  This  is  because

it  is  vastly  unclear  if the  terms  needed  to  describe  the  human  cases



apply  to  nonhum a n  phenome n a  at  all.  In  a  profoundly  strong  sense,

human  mind  has  no  nonhum a n  model.

Notice  the  crucial  distinc tion  between  cognition  and  mind

already  emerging:  while  nonhum a n  organisms  possess  many

cognitive  capacities,  some  of  which  also  show  up  in  humans,  only

humans  possess  mind.  Noam  Chomsky  observed  that,  according  to

some  classical  philosophe r s ,  men  and  men  alone  were  endowed

with  the  noted  gifts  of  natur e  (Chomsky  1966,  163;  Berwick  and

Chomsky  2016).  That  was  the  principle  thrus t  of  the  Cartesian

concep tion  of  mind  in  my  opinion.  This  thrus t  is  not  adequa t e ly

reflec ted  in  the  popular  interes t  in  other  Cartesian  themes  such  as

consciousnes s ,  cogito  ergo  sum ,  innate  ideas,  and  divine  guidance

(Yablo  1990;  Clarke  2003).  

Given  the  state  of  unders t an d ing  almost  five  centu ries  ago,

Descar t e s  might  have  pursued  these  problema t ic  notions  to

develop  his  conception  of  mind  ‘philosophically’;  I  will  examine  the

issue  in  some  detail  in  Chapte r  Four.  With  curren t  knowledge  on

the  cognitive  abilities  of  organisms,  Descar t es’  concep tion  of  mind

as  distinctly  human  can  now  be  fruitfully  investigat e d  essentially

independ e n t ly  of  popula r  Cartes ian  themes.  

The  presen t  concern  is  that,  given  the  distinction  between

cognition  and  mind,  the  study  of  mind  appea r s  to  fall  even  beyond

the  scope  of  the  cognitive  sciences  as  envisaged  above.  Apart  from

creating  a  concep tual  space  for  the  (specific)  study  of  human  mind,

the  distinction  betwee n  mind  and  cognition  begins  to  incorpora t e



the  Galilean  const rain t  on  the  availability  of  scientific  studies.  Once

we  disenga g e  (human)  mind  from  the  vast  complexity  of  cognition

of  organisms,  and  try  to  form  a  concep tion  of  mind  in  terms  of

simple  and  abst rac t  prope r t i es  of  language ,  the  prospec t  of  the

study  of  mind  progress ively  falling  within  the  bounda ri es  of  science

is  enhance d .

Cognoscitive  powers

I  have  been  frequen t ly  mentioning  the  Cartesian  charac t e r  of  the

inquiry  pursue d  in  this  work.  So  far,  I  have  mentioned  two  basic

Cartes ian  themes:  (a)  a  principled  distinction  between  human  and

nonhuma n  organisms,  and  (b)  an  intimate  relation  between  the

concep tions  of  languag e  and  mind.  The  distinction  betwee n  mind

and  cognition  binds  these  two  themes  in  categorical  terms,  so  to

speak.  Humans  have  both  mind  and  cognition,  animals  have  only

cognition;  human  mind  is  uniquely  consti tu t ed  of  structu r ing

principles  of  language  and  related  kindred  systems.  Despite  the

obviousnes s  and  familiari ty  of  the  Cartesian  postula tion  of  mind  for

separa t ing  humans  from  nonhum a n s ,  my  conten tion  is  that  this

specific  concep t  of  mind  as  distinct  from  cognition  has  not  really

been  studied  in  the  otherwise  exploding  litera tu r e  in  the  cognitive

sciences .  In  fact,  as  we  will  see,  Descar t e s  himself  confused

between  mind  and  cognition  when  he  proposed  too  broad  a

concep tion  of  mind  that  included  consciousnes s ,  vision,  and

languag e ,  among  other  things.



In  contem por a ry  times,  the  Cartesian  themes  (a)  and  (b)  have

generally  motivated  the  Chomskyan  linguistic  inquiry,  as  noted;

Chomsky  initiated  the  contempor a ry  Cartesian  era  with  his  book

Cartesian  Linguis tics  (1966).  However ,  as  we  will  see,  Chomsky’s

appeal  to  Cartesian  doctrines  falls  short  of  the  distinction  betwee n

mind  and  cognition.  Thus,  while  incorpora t ing  some  of  Chomsky’s

insights,  especially  his  formal  work  on  human  language  (see

Chapte r  6),  the  specific  concep tion  of  mind  proposed  in  this  work

depar t s  in  many  ways  from  Chomsky’s  ‘Cartesian’  turn  in

linguistics  and  philosophy  of  mind.

In  fact,  some  of  Chomsky’s  though t s  on  human  mind,  especially

his  idea  of  the  modula r i ty  of  mind,  is  direc tly  opposed  to  what  I

propose  here.  As  we  will  see  in  Chapte r  Three,  Chomsky  holds  the

familiar  view  that  mind  is  an  array  of  cognitive  domains  such  as

languag e ,  vision,  reasoning,  etc.  However ,  as  far  as  I  know,

Chomsky  is  not  exactly  fascinate d  by  the  study  of  consciousness  as

falling  under  the  study  of  mind  (Chomsky  1980)  since  most  mental

systems  are  ‘unconscious’  in  his  view.  I  will  not  be  direc tly

concerne d  with  this  notion  of  unconscious  mind  in  what  follows.

In  any  case,  the  standa rd  concep tion  of  mind  held  by  Chomsky

and  others  views  mind  as  vast,  dense  and  complex;  the  concep tion

of  mind  I propose  is  narrow  and  simple.  The  point  is,  the  Cartesian

approach  to  mind  I  favour  is  not  specifically  covered  by  the

otherwise  ‘Cartesian’  concep tion  of  language  and  mind  in  the

Chomskyan  tradi tion.  So,  as  noted,  in  the  original  Cartesian



tradition,  the  concep t  of  mind  is  commonly  viewed  as  even  broade r

than  Chomsky’s  since  it  included  consciousne ss  as  well.  In  this

historical  context,  our  decision  to  call  the  novel  concept  of  mind

Cartesian  is  a  topic  that  I  discuss  in  Chapte r  Four  in  terms  of  a

detailed  study  of  Descar te s’  writings.

Contra ry  to  the  standa r d  ‘Cartesian’  view  then,  I  will  argue  that

mind  consists  of  a  simple  opera t ion,  Principle  G,  that  is  embedde d

in  each  of  a  specific  class  of  language- like  domains;  in  other  words,

although  Principle  G  is  the  sole  struc tu r ing  mechanism  in  human

languag e ,  it  is  not  viewed  as  specific  to  human  languag e.  In

theore t ical  linguistics,  the  basic  mechanism  of  the  computa t ional

system  of  language  consis ts  essentially  of  an  opera t ion  called

Merge .  However ,  since  Merge  is  a  technical  notion,  I  will  keep

using  the  expression  Principle  G  informally  to  denote  the  single

opera tion  until  I prepar e  the  theore t ical  base  for  Merge  in  Chapte r

6  to  explore  if  Merge  satisfies  the  concep tua l  conditions  required

by  Principle  G.  Principle  G then  is  viewed  as  human  mind.  

To  emphasize,  although  Principle  G  was  discovere d  during  the

study  of  languag e ,  the  principle  itself  is  not  specific  to  human

languag e ,  although  it  is  specific  to  a  small  (as  yet  unknown)  class  of

what  may  be  viewed  as  language- like  kindred  systems.  It  is

eminen tly  plausible  that  Principle  G  emerged  much  earlier  in  the

hominid  line  for  mind  to  guide  the  gradual  evolution  of  human

languag e  and  the  kindred  systems.  If  so,  the  postula t ion  of  mind

gives  a  new  direc tion  to  the  controve rs ies  about  the  origin  of



languag e  (Tatte r sa ll  2019).  I  will  have  more  to  say  on  this  topic  in

Chapte r  Five .

To  captu re  the  proposed  conceptu al  scene  covering  language

and  kindred  systems,  I  simply  adopt  the  classical  notion  of  human

mind .  I  am  not  thinking  of  human  mind  as  one  of  the  minds  in

natur e ,  or  one  of  the  aspect s  of  some  general  notion  of  mind;  the

concep t  of  mind  does  not  extend  even  minimally  to  either  God  or

chimpanzees ,  not  to  mention  ants  and  compute r s .  Mind  is  the

outcome  of  a  very  special  biological  design  of  a  species .  In  that

sense,  human  mind  is  the  only  mind;  there  is  no  other  mind. i In  my

view,  the  sugges t e d  notion  of  human  mind  essentially  captu re s

Descar t e s’  conception  of  mind.  Hence,  I  will  use  mind  and  human

mind  intercha ng e a b ly.

In  contras t ,  the  ‘Cartesian’  turn  in  the  Chomskyan  tradi tion

seems  to  be  rest ric ted  specifically  to  the  study  of  languag e  where

languag e  is  viewed  as  a  largely  preforme d ,  innate  system  (Chomsky

1972;  Chomsky  1986).  In  my  view,  the  early  views  of  Jerry  Fodor  on

the  language  of  though t  also  fell  in  the  same  genre  (Fodor  1975;

Fodor  1981).  I  think  there  are  serious  concep tu al  problems  in  this

form  of  ‘Cartesianism’.  The  problems  arise  due  to  the  conflict

between  the  species- specific  charac t e r  of  language  and  the  genera l

charac t e r  of  innate  systems  across  organis ms.  In  the  Chomskyan

tradition,  ‘Cartesianism’  essen tially  covers  the  fixed,  preform e d

charac t e r  of  cognitive  systems  of  organis ms  in  line  with  their

biological  charac t e r .  In  that  sense,  all  aspec ts  of  cognition  fall



under  ‘Cartesianism’;  there  is  nothing  specifically  Cartesian  about

languag e .

In  order  words,  languag e  is  ‘Cartesian’  only  in  that  the  language

system  is  preforme d  along  with  other  cognitive/pe rce p t u a l  systems

such  as  the  visual  system.  Languag e  and  vision  in  turn  are  viewed

as  componen t s  of  the  mental  ‘organ’,  in  line  with  the  respira to ry

and  the  cardiovascula r  systems.  Thus,  contra ry  to  Descar t e s ,

Chomskyan  ‘Cartesianism’  does  not  distinguish  between  humans

and  animals.  In  an  early  insightful  discussion  of  the  innate  basis  of

various  cognitive  capacities ,  Chomsky  (1975,  8-10)  seamlessly

moves  from  a  lucid  descrip t ion  of  human  cognosci tive  powers ,  that

impresse d  rationalis ts  like  Ralph  Cudwor th ,  to  contempor a ry

results  on  the  ‘gramma r  of  vision’  of  higher  animals,  such  as  the

pioneering  work  of  Hubel  and  Wiesel  (1962)  on  the  cat’s  visual

system.  Apparen tly,  all  of  this  falls  under  ‘Cartesianism’  for

Chomsky.

I am  not  denying  that  Chomsky  is  a  leading  voice  arguing  for  the

species  specificity  of  human  languag e;  one  of  his  recent  books  is

actually  titled  Why  Only  Us?  (Berwick  and  Chomsky  2016).  Yet,

somewha t  ironically,  the  unique  species- specific  proper t ie s  of

human  languag e  do  not  really  have  a  place  in  Chomskyan

‘Cartesianism’.  Perhaps  this  is  because ,  according  to  Chomsky,

Descar t e s  didn’t  really  have  anything  specific  to  say  on  language

per  se  (see  Chapte r  Four).  So,  Chomsky  is  att r ac t e d  to  Descar t e s

primarily  becaus e  of  Descar te s’  internalis t  perspec t ive  on  human



cognosci tive  powers ,  a  prominen t  theme  in  rationalis t  philosophy.

To  emphasize,  according  to  Chomsky,  the  study  of  language  is

‘Cartesian’  not  primarily  becaus e  the  linguis tic  system  is  unique  to

the  species,  but  becaus e  the  linguis tic  system  is  innate.  It  appea r s

that  Chomsky’s  ‘Cartesianism’  amounts  just  to  the  claim  that

languag e  is  a  biological  system.  It  is  no  wonde r  that  something  like

the  distinction  betwee n  mind  and  cognition  never  arose

prominen tly  in  the  Chomskyan  framework.

In  any  case,  outside  Chomskyan  linguis tics,  strong  anti-

Cartes ianism,  even  in  the  domain  of  languag e,  is  the  ruling

doctrine  in  contempor a ry  philosophy  of  mind  and  cognitive  science.

According  to  van  Gelder  (1997,  446- 47),  the  ‘anti- Cartesian

movemen t s’—suppos e dly  ‘spearhe a d e d’  by  figures  as  dispara t e  as

Gilber t  Ryle  in  Anglo- American  philosophy  and  Martin  Heidegge r  in

continen t a l  philosophy—are  often  viewed  as  one  of  the  ‘greates t

achievem e n t s  of  twentie th- centu ry  philosophy  of  mind’.  This  is

becaus e  Ryle,  Heidegge r  and  others  have  exposed  ‘subtle,

pervasive  and  pernicious  epistemological  and  ontological

misconcep t ions  inheren t  in  the  Cartesian  picture’.  Anecdotally

speaking,  I  have  heard  noted  sociologis ts  of  science  and  culture

trace  the  bombing  of  Hiroshima  and  Nagasaki  to  the  Cartes ian

‘dualistic  mode’  of  thinking  (Mukherji  2000,  9).  In  this  palpably

hostile  intellectual  climate ,  a  formulation  of  an  alterna t ive

Cartes ian  concep tion  of  mind  is  a  good  reason  for  writing  a  book.  

Following  Descar te s  and  other  rationalist s ,  it  is  natur al  to  trace



the  uniquene ss  of  human  mind  to  the  endowme n t  of  language;

rationalis t  philosophe r s  viewed  human  languag e  as  a  ‘mirror  of

mind’. ii By  investiga t ing  the  struc tu r e  and  function  of  human

languag e ,  then,  we  may  form  a  view  not  only  of  human  languag e,

but  of  human  mind  itself  as  a  defining  featu re  of  the  species .

Chomsky  (1975,  4)  interp r e t e d  the  rationalis t  vision  as  a  hope  that

‘by  studying  language  we  may  discover  abst rac t  principles  that

govern  its  structu r e  and  use,  principles  that  are  universal  by

biological  necessi ty  and  not  mere  historical  acciden t ,  that  derive

from  mental  charac t e r i s t ics  of  the  species’.  As  we  saw,  beyond

noting  the  ‘biological  necessi ty’  of  ‘mental  charac t e r i s t ics’,

Chomsky  never  really  showed  what  it  means  to  ‘derive’  the

‘abst rac t  principles’  of  language  from  the  ‘mental  charac t e r i s t ics  of

the  species’.  

In  this  work,  I  will  go  much  beyond  Chomsky’s  interp r e t a t ion  of

the  rationalist  tradi tion.  My  goal  is  to  examine  whethe r  we  may  use

the  expression  ‘language  is  mirror  of  mind’  itself  to  reach  an

interes t ing  concept  of  mind  from  what  we  now  know  about  human

languag e .  Perhaps  the  classical  intuition  was  that  if mind  is  to  be  a

substan tive  notion,  it  should  be  possible  to  detec t  its  imprint  in  the

most  prominen t  of  mental  systems,  language .  To  reach  this  more

definite  perspec t ive  on  the  relation  betwee n  languag e  and  mind,  I

adopt  a  literal  interp r e t a t ion  of  the  thesis:  to  look  for  mind  we  have

to  look  into  the  mirror  of  language;  the  mirror  of  language  projects

the  most  prominen t  view  of  mind.  I  suppose  the  image  means  that



mind  is  ‘embedded’  or  ‘concealed’  in  language  such  that  a

concep tion  of  mind  can  be  extrac t ed  from  an  examina tion  of  the

prope r t i es  of  human  languag e .  I  argue  that  by  studying  language

we  not  only  discover  universa l  and  species- specific  principles,  we

can  use  some  of  the  core  principles  of  languag e  to  characterize

human  mind.  

The  interes t  in  the  topic  arose  in  my  mind  because  the  immense

litera tu r e  on  cognitive  abilities  of  organisms  did  not  seem  to

converge  on  the  search  for  a  simple,  unified  concep tion  of  mind

specifically  rest ric ted  to  the  human  case.  In  par ticula r ,  very  little  of

the  curren t  work  on  human  cognitive  abilities  touched  on  the

structu r e  of  human  languag e;  the  concern  largely  holds  in  the

revers e  direc tion  as  well,  as  we  will  see  (Chapte r  Three).  There  was

thus  no  clear  answer  to  the  question:  What  kind  of  mind  do  humans

come  to  have  in  terms  of  their  (unique )  possess ion  of  the  language

faculty ?

Rationalist  philosophe r s  pointed  out  that  humans  are  not  just

passive  receivers  of  external  stimuli.  Human  mind  actively

contribu te s  from  its  own  inner  resource s  to  organize  and  interp r e t

sensory  informa tion.  The  rationalis t  philosophe r  Ralph  Cudworth

called  these  resources  ‘cognosci tive  powers’  which  enable  mind  to

raise  ‘intelligible  ideas  and  conceptions  of  things  from  within  itself’

(Cudwor th  1731/1996).  The  ‘intelligible  forms  by  which  things  are

unders tood  or  known’,  Cudworth  held,  ‘are  not  stamps  or

impressions  passively  printed  upon  the  soul  from  without ,  but  ideas



vitally  portend e d  or  actively  exerted  from  within  itself.’  For  anothe r

rationalis t  philosophe r  Rene  Descar t e s ,  the  human  ability  to  form

concep tions  of  things  from  chaotic  and  often- impoverished

experience  is  akin  to  grasping  of  ‘a  statue  of  Mercury  contained  in

a  rough  block  of  wood’  (Cited  in  Chomsky  1972,  83).

Given  the  species- specific  charac t e r  of  both  language  and  other

cognosci tive  powers  that  animated  the  rationalist  discours e ,  it  is

natur al  to  think  of  these  things  as  intimately  related.  Thus

Descar t e s  held  that  the  unique  natu re  of  human  ‘use  of  signs’  is  a

sure  indication  of  the  presence  of  ‘hidden  though ts’  that  mind

genera t e s  from  its  own  resources .  The  idea  that  the  hidden

thought s  are  generated  by  mind  sugges t s  that  human  language  is

centrally  involved  in  the  const ruc t ion  of  these  though ts  even  before

they  are  articula te d .  As  we  will  see,  several  centu ries  down  the

line,  Charles  Darwin  also  held  that  ‘the  continued  use  and

advance m e n t  of  this  power  [of  speech]  would  have  reacted  on  mind

itself,  by  enabling  and  encouraging  it  to  carry  on  long  trains  of

though t’.

The  classical  emphasis  on  species- specific  cognosci tive  powers

continues  to  be  the  most  plausible  picture  of  how  mind  is

organized .  Conside r  languag e .  In  the  contempor a ry  litera tu r e  on

languag e- acquisi tion,  especially  in  the  connec tionis t  framework,  it

is  often  sugges t e d  that  human  children  acquire  the  structu r a l

aspec t s  of  languag e s  by  a  ‘statistical  analysis’  of  the  speech- stimuli

streaming  in  from  the  world.  The  fact  that  monkeys,  not  to  mention



kittens ,  do  not  pick- up  human  languag es  despite  prolonged

exposure  to  (human)  speech- stream s  is  decisive  evidence  that  they

do  not  have  the  inner  ability  (Fitch  et  al.  2016).  This  is  not  to  deny

that  nonhuma n  species  are  endowed  with  genera l  devices  for

statis tical  analysis  of  recur r e n t  stimuli,  among  other  things,  for

going  about  in  the  world,  to  acquire  species- specific  call- systems,

select  mates,  locate  shelte r ,  and  so  on.  But  these  nonhum a n

endowme n t s  just  do  not  give  rise  to  language .  

In  the  human  case  then  there  has  to  be  at  least  a  weak  form  of

inner  ability  that  somehow  couples  genera l  statistical  resources ,  if

any,  with  the  specificity  of  speech  (Lidz  and  Gagliardi  2015).  But

even  this  weak  form  seems  implausible  in  the  face  of  evidence  that

deaf  and  dumb  children  acquire  sign  languag es  (Goldin- Meadow

and  Feldman  1979;  Gleitman  and  Newpor t  1995).  In  this  case  there

is  no  speech- strea m  available  to  trigger  off  statis tical  resource s  in

the  first  place.  Even  then  these  children  acquire/inven t

sophistica te d  genera t ive  procedu re s  essentially  out  of  nowhere .

This  is  not  at  all  surprising  since  the  ‘input’  to  the  languag e- system

—the  primary  linguistic  data —is  itself  a  produc t  of  the  faculty  of

languag e;  unlike,  say,  the  visual  system,  linguis tic  data  is  not

‘given’  by  the  world.  The  most  reasona ble  conjectu r e  is  that  human

children  are  simply  endowed  with  the  required  cognosci tive  power

to  acquire  language s ;  the  rudimen t a ry  primary  linguistic  data  just

fine- tunes  the  capaci ty,  if at  all.



From  this  perspec t ive,  we  may  view  the  developme n t  of  rich

systems  of  though t  as  a  natur al  effect  as  the  language  system

developed  through  the  advance m e n t  of  the  species.  By  looking  at

the  structu r e  of  human  languag e  thus  we  form  a  view  of  what

human  mind  looks  like.  In  this  specific  sense ,  the  concept  of  mind

genuinely  applies  only  to  the  human  case .  After  over  half- a-centu ry

of  exciting  work  on  language ,  primarily  due  to  Noam  Chomsky  and

colleagues ,  we  now  know  something  of  the  natu re  of  language .

However ,  it  remains  unclea r  what  notion  of  human  mind  follows

from  the  study  of  language .  Which  mind  is  reflected  in  the  mirror  of

languag e?

As  formula ted ,  the  question  is  nuanced,  especially  from  the

evolutiona ry  point  of  view.  The  ques tion  appea r s  to  demand  that

we  postula te  separate  notions  of  (human)  languag e  and  mind  while

showing  that  they  are  crucially  related  to  give  rise  to  a  species-

specific  cognosci tive  effect.  In  other  words,  although  human

languag e  and  though t  systems  appea r  to  be  distinct  cognosci tive

powers ,  the  evolutiona ry  effect  had  been  such  that  one  led  to  the

other  specifically  for  the  species.  Even  if  we  agree  that  nonhum a n

species,  especially  the  primate s  and  other  advanced  mamm als ,

exhibit  impressive  aspect s  of  thinking  and  planning  through  their

inner  resources ,  these  nonhum a n  resourc es  are  likely  to  be

radically  differen t  in  charac t e r  from  those  of  humans  due  to  the

absence  of  languag e.  This  require s  a  marked  evolutiona ry

discontinui ty  between  human  and  other  species,  including  our



neares t  ancesto r s .  The  concep t  of  mind  is  designed  to  highlight  the

sugges t e d  discontinui ty.

However ,  if  the  inquiry  is  to  have  initial  evolutiona ry  plausibility

at  the  curren t  stage  of  knowledge,  it  is  pruden t  to  view  the

sugges t e d  discontinuity  to  have  a  minimal  but  critical  basis  in  an

otherwise  vast  body  of  continuity  in  the  overall  architec tu r e  of

organic  evolution.  In  effect,  we  look  for  just  the  par t(s)  of  these

cognosci tive  powers ,  ideally  a  simple  and  solitary  dynamic

principle,  that  crucially  turned  the  genera l  animal  capacities  into  a

specifically  human  endowme n t .  This  is  the  sense  of  the  focus  on  the

structu r e  of  human  language  to  locate  the  specific  form  of  human

mind.

Narrow  mind

It  is  worthwhile  to  emphasise  the  extremely  nar row  charac t e r  of

the  preceding  proposal  to  distinguish  it  from  appare n t ly  similar

proposals  in  the  recen t  litera tu r e .  By attaching  the  concept  of  mind

to  an  abst rac t  structu r a l  proper ty  of  languag e,  I  am  not  really

claiming  just  that  mind  is  ‘algebraic’  (Marcus  2003).  Almost  any

system,  when  investiga t e d  with  formal  tools,  may  be  described  as

algebraic  in  charac t e r ;  for  example,  insect  navigation—not  to

mention  colliding  particles—may  be  unders tood  in  terms  of

algebra ic  opera t ions .  So,  the  notion  of  an  algebra ic  system  is  not

specific  to  human  mind.  Moreover ,  although  Principal  C  is  a  formal

opera tion  in  that  its  successive  applica tions  explicitly  explain  the



genera t ion  of  expressions  of  mental  systems,  it  is  unclea r  if

Principal  C  is  ‘algebraic’  in  charac t e r ;  this  is  because ,  at  the

curren t  state  of  knowledge,  Principal  C  does  not  opera t e  on

numerical  values,  it  opera t e s  on  syntac tic  units  of  mind.  In  any

case,  Marcus’  specific  attempt  to  formulat e  some  ‘algebra’  to

describe  the  massive  connec tivity  inside  the  human  brain  is  largely

irrelevan t  for  the  study  of  mind  (see  Chapte r  Three). iii

Furthe r ,  I  am  not  making  some  genera l ,  and  nearly  tautological,

claim  about  the  symbolic  charac t e r  of  mind  such  that  humans  are

viewed  as  a  ‘symbolic’  species  (Deacon  1997).  Insofar  as  humans

are  linguistic  crea tu r e s ,  it  is  trivially  true  that  they  are  a  symbolic

species  that  somehow  connec t  sign  with  significance .  It  appea r s

that  by  symbol  Deacon  more  specifically  means  some  sound  or

gestu r e  or  inscrip tion  that  somehow  refer  to  items  in  the  world  in

the  favourable  cases.  It  is  questionable  whethe r  the  human  use  of

symbols  is  referen tial  in  charac t e r  at  all,  that  is,  whethe r  the

significance  of  human  signs  reside  in  their  connec tions  with  the

world  (Chomsky  2000b;  Mukherji  2010,  Chapte r  Three;  Berwick  et

al.  2013;  Tatte rs a ll  2019).

For  the  sake  of  argume n t ,  suppose  human  signs  are  referen tial  in

a  conventional  way.  Then,  contra ry  to  Deacon,  there  is  nothing

specifically  human  about  this  ability  since  nonhum a n  species  also

use  signs  that  are  unfailingly  referen tial  in  charac t e r :  for  example,

male  frogs  produce  adver t ise m e n t  calls  which  are  signs  from  the

perspec t ive  of  a  preda to ry  bat  (Hause r  1996,  9,  note  13;  Miyagawa



et  al.  2018,  note  10).  Therefore,  if  Deacon  wants  the  notion  of

referenc e  to  play  a  species- specific  role  for  human  signs,  then

Deacon  needs  to  come  up  with  an  alterna t ive  explana tion  of  human

referenc e  to  explain  sound- meaning  corela tions  in  human  language

beyond  the  trivial  claim  that  there  are  such  corela tions .

In  any  case,  t he  hard  theore t ical  task  is  to  postula t e  empirically

salient  principles  that  explain  how  the  species  correla t e s  sound

with  meaning  uniformly  across  thousands  of  languag es  and  other

s ymbolic  domains  while  covering  virtually  an  infinity  of  signed

expressions .  Deacon’s  e labora t e  specula t ion  on  how  the  human

brain  might  have  evolved  to  endow  humans  with  the  ‘symbol

manipula t ion’  ability,  without  telling  us  how  ‘symbol  manipula tion’

opera te s ,  does  not  perform  that  task.  As  we  will  see,  the  study  of

the  symbolic  charac t e r  of  human  language  has  very  little  to  do  with

the  working  of  the  human  brain  at  the  curren t  state  of  inquiry.

Principle  G,  in  contra s t ,  is  a  specific  opera t ion  that  endowed  the

species  with  the  ability  to  use  a  specific  form  of  symbols.  We

already  have  this  piece  of  empirical  knowledge  in  terms  of  the

linguistic  opera t ion  Merge  independ e n t ly  of  how  that  ability  is

executed  by  the  human  brain.

Finally ,  my  centra l  claim  is  not  quite  that  mind  is  a  recursive

system  (Corballis  2011).  I  have  several  problems  with  this

otherwise  undoubte dly  nar row  concep tion  of  mind.  First ,  as  we  will

see,  the  first  applica t ion  of  Principle  G  does  not  genera t e  a

recurs ive  structu r e ,  it  happens  only  with  the  second  application,  if



at  all.  Even  for  the  first  applica tion,  Principle  G  is  (already)  a

unique  endowme n t  of  the  species  in  effecting  a  par ticula r  form  of

sign- meaning  corelat ion.  Second,  it  is  not  evident  that  Principle  G

may  be  characterised  as  recurs ive  even  if  it  may  be  so  viewed  on

occasion;  on  occasion  because ,  as  we  will  see  in  Chapte r  Six,  it  is

unclea r  if  the  languag e- system  is  recursive  in  the  sense  in  which

arithme tic  is  (Arsenijevic´  and  Hinzen  2012);  in  that  sense,

recurs ivene ss  may  not  be  the  unifying  proper ty  of  Principle  G.

More  fundame n t a l ly,  notions  of  recursion  and  computa t ion  seem

to  be  a  fall-out  of  Principle  G;  we  do  not  have  these  notions  in

advance  of  Principle  G .  In  other  words,  Principle  G is  an  empirical

discovery  concerning  human  language ,  and  recursion  is  an  abst rac t

idea  which  makes  sense  only  in  the  light  of  Principle  G;  that  is,

recurs ion  is  a  theore t ical  charac t e r is a t ion,  if  at  all,  of  what

Principle  G  does.  In  that  sense,  the  project  here  is  exactly  the

opposite  of  Corballis’  progra m m e  of  studying  languag e  through  the

‘lens’  of  though t ,  as  he  claims,  rather  than  exploring  human  mind

through  the  lens  of  languag e  as  proposed  here.  This  is  my  basic

disagree m e n t  with  Corballis  (2011)  who  takes  the  abst rac t ,

formally- defined  notion  of  recursion  to  be  a  primitive  in  cognitive

explana tion.

The  reversa l  of  the  direction  of  explana tion  in  Corballis’

framework  creat es  formidable  empirical  and  theore t ical

roadblocks.  Since  his  concep tion  of  recursion  is  independe n t  of

languag e  in  the  sense  that  human  languag e  ‘borrowed’  recursion



from  somewhe r e  else—namely,  from  the  domain  of  though t—

Corballis  is  commit t ed  to  argue  for  the  presence  of  recursion  in

though t  independ e n t ly  of  languag e. iv It  is  totally  unclear  how  an

instance  of  (proposi tional)  though t  is  to  be  cited  without  taking

recours e  to  languag e .  Thought  is  either  structu r e d  or  unst ruc tu r e d .

If  though t  is  unst ruc tu r e d ,  the  ques tion  of  recursion  does  not  arise.

As  we  will  see  in  Chapte r  Six,  the  notion  of  struc tu r e d  though t

without  languag e  is  deeply  problema tic .  In  any  case,  notice  that,  in

order  to  clarify  what  he  means  by  recurs ion  outside  of  language

but  rest ric t ed  to  humans ,  Corballis  needs  to  show  as  well  that

nonhuma n s  do  not  have  such  recursive  though t s .

To  that  end,  Corballis  sugges t s  two  tests:  mental  time  travel  and

theory  of  mind,  both  of  which  according  to  him  require  recurs ive

thinking  without  language ;  assume  so.  Thus,  according  to  Corballis,

animals  do  not  have  a  sense  of  past  and  future,  and  they  cannot

read  mind  of  other s.  We  will  see  that  empirically  these  claims  are

not  settled  at  all:  some  birds  can  recall  dozens  of  locations  where

they  had  stored  food  in  the  past  for  future  consum ption,  and

chimpanzees  appea r  to  make  intrica te  inferences  about  the  beliefs

of  conspecifics  (Krupenye  et.  al  2016).  Therefore ,  Corballis’  entire

framework  collapses  if  animals  turn  out  to  be  smar t e r  than  he

thinks  (De  Wall  2016).  No  such  problems  arise  if  the  opera t ions  of

mind  are  viewed  with  the  lens  of  language .  Principle  G is  what  it  is,

independ e n t ly  of  whethe r  it  should  be  called  recursive  or  not.



i However ,  I will  leave  it  open  whethe r  there  were  other  hominid  species,  now

extinct ,  who  also  possess ed  mind  without  possessing  the  developed  form  of

human  languag e  (see  Chapte r  Five).  The  issue  is  par tly  verbal  in  how  we

define  human  mind  and  which  stage  or  aspect  of  language  should  be  included

in  that  definition  (Hause r  2016).  Suppose,  for  now,  we  decide  to  use  the

notion  of  human  mind  as  soon  as  Principal  G is  available.

ii Chomsky  (2006)  repea t e dly  cites  the  expression  ‘mirror  of  mind’  and

ascribes  it  to  the  rationalist  tradi tion,  see  p.  xv  and  p.  67;  also,  Chomsky

(1975,  4).  As  noted,  this  express ion  forms  the  basis  for  the  title  of  this  work.

Unfortuna t e ly,  I  have  been  not  been  able  to  locate  any  direc t  rationalis t

source  for  this  expression.

iii Similar  remarks  apply  to  the  recen tly  popula r  notion  of  ‘the  predictive  mind’

(Hohwy  2014)  insofar  as  this  approach  in  cognitive  science  studies  the  stable

and  largely  accura t e  cognitive  functioning  of  the  brain  in  dealing  with  the

sensory  systems.  This  notion  of  ‘predic tive  mind’  certainly  applies  to

nonhuma n  organisms,  perhaps  more  so  because  that  is  all  they’ve  got  for

survival.

iv  As  we  will  see  in  Chapte r  Four,  we  are  not  talking  of  nonlinguis tic  though t

such  as  musical  though t ,  visual  though t  etc.  We  are  talking  of  though ts  that

are  expresse d  in  language ,  also  called  ‘proposi tional  though t’.


