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T h e M a g i c a l  N u m b e r  S e v e n i n L a n g u a g e 

Emmanuel  M .  Potho s (pothos@psy.ox.ac.uk ) 

Department of Experimental Psychology, University of Oxford, 
Oxfor d 0 X 1 3 U D ,  U K 

Introduct io n 

I n Miller' s (1956 )  classi c work ,  participant s wer e aske d t o 
rehears e set s o f  items .  I t  wa s show n that ,  o n average ,  peopl e 
wer e goo d a t  retainin g u p t o abou t  seve n items ,  an d als o tha t 
th e limitin g facto r  o f  thi s "rehearsa l  span "  wa s th e numbe r  o f 
item s actuall y present ,  rathe r  tha n th e informatio n valu e o f 
th e items .  A n adequat e explanatio n fo r  thi s limitatio n 
(dubbe d th e magica l  numbe r  seven) ,  on e o f  th e mos t  robus t 
i n th e experimenta l  psycholog y literature ,  i s  stil l  elusive . 

One o f  th e puzzlin g aspect s o f  th e proble m i s th e siz e o f 
th e S T M span .  W h y seve n an d no t  thirteen ,  fo r  example ? 
So-calle d idiot s savant s displa y a  seemingl y unlimite d S T M 
capacity-reportedl y the y ca n memoriz e rando m number s o f 
10 digit s a s easil y a s o f  10 0 digit s (e.g. .  Sacks ,  1985) .  Thus , 
ther e doe s no t  appea r  t o b e a  biologica l  facto r  constrainin g 
th e S T M t o thi s particula r  size .  S o th e apparen t  conclusio n 
woul d see m t o b e tha t  S T M ha s evolve d t o b e limite d i n thi s 
way possibl y t o optimiz e som e aspect s o f  th e learnin g 
proces s (cf .  Elman ,  1993) . 

I n thi s work ,  thi s issu e i s investigate d i n th e revers e way : 
We examin e on e o f  th e majo r  product s o f  huma n thought -
language-an d loo k a t  whethe r  th e pattern s o f  regularitie s i n 
linguisti c tex t  reflec t  i n an y wa y thi s S T M span . 

Corpus 

We use d th e combine d Sherloc k Holme s novel s fro m th e 
Europea n Corpu s Initiative ,  Multilingua l  Corpu s 1  (ECI / 
M C I )  database ,  whic h resulte d i n a  corpu s o f  approximatel y 
750,00 0 tokens ,  an d abou t  23,00 0 types .  Al l  tagging , 
capitalization ,  a s wel l  a s punctuation ,  wa s removed ,  s o tha t 
th e materia l  wa s effectivel y considere d a  lon g strin g o f 
words . 

Analysis 

Let  "range "  b e th e numbe r  o f  word s i n between  tw o give n 

words ,  X ,  an d y .  Fo r  instance ,  a  rang e o f  1  wil l  indicat e tha t 

word s X  an d y  ar e separate d b y onl y 1  othe r  word .  W e ar e 

askin g whethe r  ou r  expectatio n o f  obtainin g wor d y  a t  a 

particula r  locatio n i s affecte d b y th e knowledg e tha t  w e hav e 

wor d X  i n a n earlie r  location .  A  measur e o f  thi s i s th e mutua l 

informatio n betwee n P(jc )  an d ?(>) ,  th e probabilitie s o f 

obtainin g wor d x  an d wor d y  respectively .  Mutua l 

informatio n indicate s ho w muc h th e uncertaint y involve d i n 

expectin g y  i s reduce d b y knowledg e tha t  w e hav e x ,  an d i s 

give n b y \ p ( x y)lo g ^^ '̂̂ ^  •  Fo r  differen t  ranges , 
t;' ^  ' '  ^  p(x)p(y ) 

V(x,y )  i s  th e probabilit y o f  havin g bot h word s x  an d y , 

separate d b y a  numbe r  o f  word s equa l  t o th e range .  Th e 

averag e mutua l  informatio n o f  al l  uniqu e wor d pair s wa s 

compute d fo r  range s 0  t o 16 ,  an d thes e value s ar e plotte d i n 

Figur e 1 . 

Figur e 1 . 

As can be seen, the mutual information between different 
word s level s of f  afte r  abou t  7  word s (thi s baselin e i s t o b e 
interprete d a s th e "zer o point "  mutua l  information) .  I n othe r 
words ,  ther e ar e detectabl e statistica l  dependencie s onl y 
betwee n pair s o f  word s separate d b y 7  o r  les s othe r  words . 

Futur e wor k wil l  addres s whethe r  thi s kin d o f  statistica l 
regularit y i s  eviden t  als o wit h othe r  unit s o f  linguisti c 
structur e (fo r  phoneme s a t  least ,  thi s seem s t o b e th e case ) 
and als o th e relatio n o f  th e S T M siz e wit h genera l  statistica l 
propertie s o f  ou r  environment . 
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