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Abstrac t 

Current, rule-based theories of grammar do not provide much 
insigh t  int o ho w language s ca n develo p ne w behavior s ove r 
time .  Yet ,  textua l  dat a indicat e tha t  language s usuall y evolv e 
ne w grammatica l  pattern s b y graduall y extendin g existin g ones . 
I  sho w ho w a  gramma r  mode l  tha t  i s  sensitiv e t o prototyp e struc -
tur e ca n mode l  innovatio n a s a  proces s o f  extrapolatio n alon g 
salien t  dimension s o f  th e categor y clusters .  A  Connection -
is t  networ k provide s a  usefull y interpretabl e implementation . 
Confirmin g evidenc e come s fro m a  stud y o f  th e developmen t 
of  Englis h b e goin g t o a s a  marke r  o f  futur e tense . 

1. Introduction 

H o w ca n a  highl y structure d syste m evolv e n e w behavior s 
withou t  undergoin g dissolutio n i n th e process ? Natura l  lan -
guag e i s a n especiall y goo d domai n i n whic h t o investigat e 
thi s question :  linguisti c theor y reveal s th e highl y categori -
cal ,  rule-governe d characte r  o f  it s behavio r  a t  an y poin t  i n 
time ;  bu t  historica l  text s an d studie s o f  usag e i n communitie s 
sho w tha t  chang e take s plac e b y gradua l  metamorphosi s o f 
th e existin g system .  Her e I  concentrat e o n grammatica l  clas s 
membershi p change ,  takin g a s a  cas e stud y th e developmen t 
of  th e futur e auxiliar y usag e o f  Englis h b e goin g to .  A  ke y 
ste p i n developin g a  mode l  o f  thi s proces s i s t o tak e int o ac -
coun t  informatio n abou t  th e relativ e frequencie s o f  word s i n 
grammatically-define d contexts . 

I  mode l  languag e chang e b y positin g a  gramma r  corre -
spondin g t o ever y poin t  i n time .  Followin g c o m m o n linguisti c 
practice ,  I  refe r  t o a  singl e g ramma r  a t  on e poin t  i n tim e a s 
a "synchronic "  model ,  an d t o a  sequenc e o f  grammar-state s 
as a  "diachronic "  model .  I t  i s  usefu l  t o examin e a  diachroni c 
model  b y drawin g a  diagra m o f  (par t  of )  it s  behavior-space . 
Conside r  b e goin g to .  Originally ,  g o wa s strictl y a  ver b o f 
motio n an d henc e coul d onl y b e use d i n th e kind s o f  environ -
ment s tha t  accomodate d verb s lik e walk ,  run ,  ride .  However , 
durin g th e pas t  five  o r  si x centuries ,  th e particula r  us e o f  g o i n 
th e expressio n b e goin g t o ha s expande d it s capabilitie s an d 
become a  marke r  o f  futur e tens e a s wel l  a s a  motio n verb . 
Thu s on e ca n n o w sa y 

(1 )  I t  i s  goin g t o rai n tomorrow .  [Non-agentiv e V P Comp l ] 

wher e th e complemen t  o f  b e goin g t o i s a  Non-Agentiv e ver b 
phras e (VP )  an d a  motio n interpretatio n i s no t  plausible .  I n 
thi s usag e i t  i s  reasonabl e t o sa y tha t  b e goin g t o i s a  typ e 
of  auxiliar y verb .  Clearly ,  Englis h i s currentl y i n th e middl e 
phas e o f  thi s transitio n fo r  w e ca n stil l  say : 

(2 )  Sh e i s goin g t o Sarajevo .  [Place-denotin g N P Comp l ] 

wher e th e complemen t  i s a  Place-denotin g N o u n Phras e (NP ) 
and onl y a  motio n interpretatio n i s possible .  A  typ e tha t 
playe d a n importan t  rol e i n th e transitio n fro m ol d t o new , 
and whic h I  wil l  sa y mor e abou t  below ,  i s th e now-ambiguou s 
case , 

(3 )  I  a m goin g t o delive r  thi s letter .  [Agentiv e V P Compl ] 

wit h a n Agentiv e V P complement .  I f  w e conside r  th e rel -
ativ e likelihoo d wit h whic h a  give n gramma r  predict s eac h 
of  thes e types ,  the n th e behavio r  a t  an y give n tim e ca n b e 
characterize d a s a  3-dimensiona l  vector .  Moreover ,  sinc e th e 
thre e value s for m a  probabilit y  distribution ,  the y ar e restricte d 
t o appearin g i n th e triangl e wit h vertice s (1,0,0) ,  (0,1,0) ,  an d 
(0,0,1 )  i n 3-space. '  Figur e 1 ,  showin g jus t  th e triangle ,  show s 
point s correspondin g t o motio n verb s an d canonica l  auxiliar y 
verb s lik e wil l  base d o n instanc e count s i n a  corpus. ^  Thes e 
verbs '  behavior s hav e no t  change d m u c h i n th e relevan t  re -
gard s durin g th e cours e o f  th e 16t h throug h th e 20t h centurie s 
(se e Warne r  (1990 )  fo r  informatio n o n will) ,  so  Figur e 1  i s a 
reasonabl e approximatio n o f  th e behavio r  diagra m fo r  thes e 
verb s a t  ever y poin t  durin g thi s period . 

I  mode l  th e chang e i n b e goin g to' s statu s a s a  proces s 
of  lexica l  reclassification ,  treatin g b e goin g t o a s a  singl e 
word .  Thi s i s a  nontrivia l  simplificatio n bu t  i t  permit s th e 
formulatio n o f  a  mode l  tha t  i s  bot h reasonabl y accurat e an d 
easil y interpretable . 

Standar d linguisti c grammar s d o no t  normall y mak e pre -
diction s abou t  relativ e frequencies ,  bu t  ther e i s a  natura l  ex -
tensio n o f  an y generativ e mode l  whic h turn s i t  int o a  statistica l 
model :  probabilitie s ca n b e assigne d t o th e generativ e rule s o r 
parameters. ^  Unde r  suc h models ,  wit h thei r  categorica l  treat -
ment  o f  lexica l  representation ,  i t  i s  expecte d tha t  al l  behavior s 
whic h aris e durin g th e proces s o f  lexica l  reclassificatio n ca n 
be modelle d b y assignin g words ,  wit h varyin g probabilitie s t o 
on e o r  mor e o f  th e existin g grammatica l  classes .  A s a  conse -
quence ,  lexica l  reclassificatio n i s expecte d t o involv e purel y 
linea r  interpolatio n betwee n behavio r  state s i n al l  bu t  a  fe w 
cases.' * 

'Thi s representatio n i s calle d a  ternar y diagram . 
^For  th e auxiliar y verbs ,  I  sample d will .  may .  an d see m to .  Fo r 

th e motio n verbs ,  I  sample d walk .  run .  an d move . 
'Example s includ e th e probabilisti c  contex t  fre e phras e structur e 

grammar s use d b y computationa l  linguist s (se e Charniak ,  1993) , 
th e Competin g Grammar s mode l  o f  Kroc h (1989) ,  th e probabilisti c 
Principle s an d Parameter s mode l  o f  Clar k an d Robert s (1991) . 

""Th e exception s ar e situation s wher e th e changin g wor d appear s 
more tha n onc e i n a  grammatica l  structur e definin g a  behavio r  Suc h 
case s ar e rar e an d ar e no t  usuall y pertinen t  t o assessin g th e mai n 
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Tabl e 1 :  Quantitativ e dat a fro m th e histor y o f  b e goin g to— 3 dimensions . 

Year Source 1. I'lacc 2. Agt 3. Nonagt Tokens 

1590 
1695 
1796 
1841 
1884 
1907 
1911 
1970 

MOTION 
AUXILIAR Y 

Shakespcai e 
Defo e 
Auste n 
Dicken s 
Hard y 
Lawrenc e 
Joyc e 
Londo n Lun d 

(Star t  state ) 
(En d state ) 

64 % 
47 % 
48 % 
22 % 
18% 
24 % 
19% 
12% 

88 % 
0% 

35 % 
45 % 
43 % 
64 % 
60 % 
47 % 
58 % 
48 % 

12% 
34 % 

0 % 
8% 

10% 
15% 
22 % 
31 % 
23 % 
38 % 

0 % 
66 % 

31 
62 

150 
151 
149 
142 
124 
139 

164 
374 

Plac e 

AUXIIMARY 

MOTION 
NonAgt 

Figur e I :  Relativ e position s o f  Motio n Verb s an d Canonica l 
Auxiliar y Verbs . 

Plac e „a/i o 

AUXIWARY 

MO^ON 
NonAgt 

Figur e 2 :  Th e successio n o f  state s o f  b e goin g to— 3 dimen -
sions .  Th e dotte d lin e i s th e Linea r  Model .  Th e soli d curv e i s 
th e Nonlinea r  Model . 
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I f  thi s Linea r  Interpolatio n Mode l  i s  correct ,  the n th e stud y 
of  lexica l  reclassificatio n I s no t  o f  m u c h interes t  fro m th e 
standpoin t  o f  learnin g abou t  innovation ,  becaus e lineai ^  inter -
polatio n involve s onl y mixtur e o f  existin g types .  Here ,  how -
ever ,  I  propos e a n alternativ e nonlinea r  interpolatio n mode l 
wit h a  smoothnes s constraint ,  whic h suggest s a  mor e interest -
in g scenario .  Th e notio n o f  prototyp e structur e play s a  centra l 
role :  i f  word s tha t  woul d b e assigne d t o a  singl e monolithi c 
clas s i n a  standar d linguisti c gramma r  sho w statistica l  vari -
atio n tha t  i s asymmetricall y distribute d aroun d a  prototype , 
the n th e mode l  form s a  representatio n tha t  i s locall y alligne d 
wit h th e prototyp e structure .  Becaus e o f  th e smoothnes s con -
straint ,  thi s allignmen t  affect s interpolate d state s a s well ,  s o 
th e trajectorie s o f  word s tha t  chang e classe s ar e expecte d t o 
m o ve alon g channel s dictate d b y th e prototyp e structure .  I n 
s o me cases ,  thi s intluenc e produce s a  trajector y far-remove d 
fro m th e predictio n o f  th e linea r  m o d e l — o n e tha t  ca n mor e 
reasonabl y b e sai d t o involv e th e occurrenc e o f  nove l  behavior . 

Th e curren t  wor k complement s it s closes t  relative .  Har e 
and E lma n (199 2 an d 1993) ,  whic h show s h o w prototype -
structure d categorie s ca n appropriatel y mode l  th e tendenc y o f 
certai n linguisti c classe s t o attrac t  ne w element s i n historica l 
change .  I  sho w h o w suc h categorie s properl y constrai n th e 
trajectorie s o f  changin g element s eve n whe n the y don' t  cap -
tur e the m a s permanen t  members .  Independen t  suppor t  fo r 
th e notio n tha t  language s hav e prototype-structure d categorie s 
has bee n provide d b y researcher s i n Cognitiv e G r a m m a r  (Lan -
gacker .  1987 ;  Lakoff ,  1987) .  Evidenc e tha t  prototype-base d 
categorie s pla y a n importan t  constrainin g rol e i n historica l 
chang e ha s bee n provide d b y Warne r  (1990 )  an d K e m m er  & 
Israe l  (t o appear) . 

A Connectionis t  networ k provide s a  usefu l  implementatio n 
of  th e Nonlinea r  Interpolatio n model .  Conside r  a  3-laye r  net -
wor k wit h a  hidde n laye r  tha t  i s  smalle r  tha n it s outpu t  layer . 
Suppos e w e trai n thi s networ k a s follows :  lexica l  item s ar e 
give n distinc t  indexica l  bi t  representations ^  o n th e inpu t  laye r 
an d behavior s (e.g .  th e behavio r  o f  occurrin g i n a  paiticu -
la r  positio n i n particula r  sentenc e frame )  ar e give n distinc t 
indexica l  bi t  representation s o n th e outpu t  layer ;  eac h train -
in g exampl e consist s o f  a  singl e inpu t  paire d wit h a  singl e 
output ;  th e relativ e probabilit y  o f  eac h input-outpu t  pai r  i s 
th e observe d relativ e frequenc y o f  th e ilem-with-behavio r  i n ' 
a sampl e corpus .  Fo r  eac h inpu t  unit ,  w e wan t  th e activatio n 
of  eac h outpu t  uni t  t o converg e o n th e likelihoo d tha t  th e ite m 
correspondin g t o th e inpu t  uni t  wil l  exhibi t  th e behavio r  corre -
spondin g t o th e outpu t  unit .  Thus ,  th e outpu t  activation s for m 
a probabilit y  distribution .  Give n thes e specifications ,  a  net -
wor k wit h multinomia l  erro r  function ,  fixed-sigmoid  hidde n 
units ,  an d softma x outpu t  units ,  traine d wit h backpropagatio n 
i s appropriat e (Rumelhar t  e t  al. ,  1995) . 

I  mode l  lexica l  reclassificatio n i n thi s framewor k b y train -
in g a  networ k o n a  se t  o f  element s belongin g t o differen t 
classe s an d considerin g a  straight-lin e trajector y i n th e hidde n 
uni t  spac e fro m a  locatio n associate d wit h on e clas s (Motio n 
verb )  t o a  locatio n associate d wit h a  differen t  clas s (Auxiliar y 
verb) .  Althoug h th e trajector y i s linea r  i n th e hidde n uni t 

propertie s o f  a  word' s behavio r  s o I  wil l  no t  conside r  the m furthe r 
here . 

''B y a n indexica l  hi t  representatio n I  mea n a  vecto r  wit h a  valu e 
of  I  o n on e dimensio n an d 0  elsewhere . 

space ,  i t  ma y no t  b e linea r  i n th e outpu t  space ,  s o th e model' s 
prediction s diffe r  fro m thos e o f  th e standar d gramma r  models . 

2. Case Study: English he ^oiu^ to 

Quantitative data on the change of be f>oinf> to in the part of 
behavio r  spac e outline d i n th e previou s sectio n ar e show n i n 
Tabl e I . 

Figur e 2  show s th e correspondin g ternar y diagra m alon g 
wit h th e prediction s o f  th e Linea r  an d Nonlinea r  Interpolatio n 
Models .  Th e Nonlinea r  mode l  i s a  Connectionis t  networ k 
wit h 1 0 inpu t  units ,  I  hidde n unit ,  an d 3  outpu t  units .  Th e 
input s fal l  int o tw o classe s o f  5  member s eac h whos e be -
havior s ar e clustere d aroun d th e point s labelle d " M O T I O N " 
and " A U X I L I A R Y " .  Crucially ,  th e M O T I O N input s var y onl y 
alon g dimension s I  an d 2  (Plac e an d V P Agentive) .  whil e th e 
A U X I L I A R Y input s var y onl y alon g dimension s 2  an d 3  (V P 
Agentiv e an d V P Non-Agentive) .  Thi s kin d o f  restricte d pro -
totyp e scatte r  reflect s a  situatio n c o m m o n i n languag e u.se : 
ther e i s hig h variatio n alon g dimension s tha t  ar e simultane -
ousl y allowe d b y a  categorica l  gramma r  bu t  essentiall y  n o 
variatio n alon g dimension s tha t  ar e disallowed . 

Clearl y th e historica l  trajector y i s skewe d i n th e directio n 
predicte d b y th e Nonlinea r  Model .  Thi s i s a n interestin g 
finding  no t  onl y becaus e i t  show s h o w quantitativel y unusua l 
behavio r  ca n aris e i n th e cours e o f  a  simpl e reclassificatio n 
episode ,  bu t  als o becaus e i t  indicate s tha t  b y monitorin g subtl e 
quantitativ e changes ,  i t  m a y b e possibl e t o mak e prediction s 
abou t  subsequen t  categorica l  changes :  i n Shakespear e (1590) . 
be goin g t o show s n o instance s o f  nove l  behavior s (Danche v 
and Kyto ,  1991) ,  bu t  it' s  distributio n i s highl y skewe d i n th e 
directio n tha t  indicate s imminen t  appearanc e o f  suc h behav -
iors . 

I t  turn s ou t  tha t  th e histor y o f  b e goin g t o i s mor e com -
ple x tha n thi s simpl e portraya l  indicates .  Linguisti c theo -
rie s generall y distinguis h tw o type s o f  auxiliar y verbs ,  calle d 
Ecju i  an d Raising .  Criteri a ofte n considere d diagnosti c o f 
Raisin g statu s includ e abilit y  t o tak e "dummy "  subject s (/ f 
seemed/appeared/tende d t o rain. .  Ther e .seeme d t o h e a  thun -
derclou d o n th e horizon. )  an d abilit y  t o interven e i n idiom s 
(Th e ca t  seem s t o b e ou t  o f  th e bag.) .  Equ i  verb s contras t  i n 
bot h regards ,  (e.g. ,  McCawley ,  1988) .  W e ca n ad d th e fac t 
tha t  Raisin g verb s permi t  inanimat e subject s whil e Equ i  verb s 
do not ,  excep t  i n a n anthropormorphi c sens e (e.g. .  Th e tabl e 
seems t o b e unpainted .  #  Th e tabl e want s t o h e unpointed.) . 
A goo d summar y o f  th e constrain t  impose d b y Equ i  verb s i s 
tha t  the y requir e "sentient "  subjects .  Raisin g verbs ,  b y con -
trast ,  simpl y pu t  n o constraint s o n th e typ e o f  thei r  subjec t 
(Nunberg ,  Sag ,  an d W a s o w 1994) .  B y thes e diagnostics ,  th e 
auxiliar y ver b m/ /  i s  a  raisin g ver b i n it s  us e a s a  futur e marker , 
fo r  on e ca n sa y thing s lik e / /  wil l  rai n an d Th e tabl e wil l  fit  i n 
th e corner . 

Perez  (1990 )  note s tha t  b e goin g t o wen t  throug h a  stag e i n 
th e 17lh-19t h centurie s i n whic h i t  seeme d t o hav e a  meanin g 
lik e inten d befor e i t  develope d th e ver y genera l  distributio n 
i t  ha s today .  Thu s w e migh t  hypothesiz e tha t  b e goin g fo' s 
transitio n wa s actuall y a  thre e stag e process :  Motio n — Equ i 
— Raising .  Thi s provide s a n interestin g challeng e fo r  th e 
diachroni c model :  ca n i t  nonstipulativel y generat e th e inter -
mediat e stage ? 

To clearl y distinguis h Equ i  an d Raisin g verbs ,  i t  wil l  b e 
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Year 

Tabl e 2 ;  Quantitativ e dat a fro m th e histor y o f  b e goin g to— 4 dimensions . 

Source 1. Place 2. Agl 3a. Sent/Nonagt Nonsent/Nonagt Tokens 

1590 
1695 
1796 
1841 
1884 
1907 
1911 
1970 

MOTION 
EQUI 
RAISIN G 

Shakespear e 
Defo e 
Auste n 
Dicken s 
Hard y 
Lawrenc e 
Joyc e 
Londo n Lun d 

(Star t  state ) 

(En d state ) 

64 % 
47 % 
48 % 
22 % 
18% 
24 % 
19% 
12% 

88 % 
0% 
0% 

35 % 
45 % 
43 % 
64 % 
60 % 
47 % 
58 % 
48 % 

12% 
91 % 
34 % 

0 % 
8% 
9% 

15% 
15% 
19% 
13% 
20 % 

0% 
8% 

37 % 

0 % 
0% 
1% 
0% 
7 % 

12% 
10% 
18% 

0% 
1% 

29 % 

31 
62 

150 
151 
149 
142 
124 
139 

164 
415 
374 

Plac e onsen t 

Sent 

Figur e 3 :  Motion ,  Equi ,  an d Raisin g Ver b locations . 
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usefu l  t o m a k e th e behavio r  spac e 4-dimensiona l  b y breakin g 
Behavio r  3  d o w n int o tw o parts :  nonagentive s wit h sentien t 
subject s an d nonagentive s wit h nonsentien t  subjects . 

(3a )  Th e m a n wa s goin g t o I'aint .  [Sentien t  Subject ,  Non -
Agentiv e V P ] 

(3b )  Ther e i s likel y t o b e a n eclipse .  [Non-Sentien t  Subject , 
Non-Agentiv e V P ] 

Thi s make s Raisin g verb s categoricall y differen t  fro m Equ i 
verb s sinc e Equ i  verb s d o no t  normall y occu r  wit h nonsen -
tien t  subject s ( *  Ther e expecte d t o b e a n eclipse) ,  althoug h 
the y sometime s occu r  wit h nonagentiv e complement s {Gre -
go r  expecte d t o faint) .  Tabl e 2  give s quantitativ e dat a unde r 
thi s portrayal . 

Under  th e constrain t  tha t  the y for m a  probabilit y  distri -
butio n i n 4-space ,  th e output s ar e n o w restricte d t o a  three -
dimensiona l  subse t  i n th e for m o f  a  tetrahedron .  Figur e 3 
show s th e m e a n location s o f  Motion ,  Equi ,  an d Raisin g verb s 
on th e tetrahedron .  Figur e 3  i s unambiguou s give n th e knowl -
edg e tha t  al l  th e depicte d point s li e o n expose d surface s (an d 
edges )  o f  th e tetrahedron .  However ,  sinc e b e goin g to' s trajec -
tor y nee d no t  li e entirel y o n th e surface ,  I  no w switc h t o a  dif -
feren t  displa y scheme .  Figur e 4 a show s a  three-dimensiona l 
"paralle l  coordinate "  imag e o f  th e trajector y predicte d b y th e 
Linea r  Interpolatio n Model .  Th e X-axi s mark s time-points , 
th e Y-axi s mark s behaviora l  category ,  an d th e Z-axi s measure s 
relativ e probability .  Figur e 4 b show s th e trajector y predicte d 
by a  nonlinear ,  connectionis t  mode l  (tim e ha s bee n scale d fo r 
a goo d fit) .  Thi s mode l  ha s 1 5 inpu t  units ,  2  hidde n units ,  an d 
4 outpu t  units .  A s i n th e las t  example ,  i t  wa s traine d o n dat a 
wit h prototyp e scatte r  alon g dimension s tha t  ar e categoricall y 
positiv e fo r  eac h word-type .  Not e th e significan t  skewin g o f 
th e trajector y i n th e directio n o f  Equ i  statu s i n th e middl e 
of  th e transitio n (indicate d b y th e pea k i n behavio r  2  aroun d 
1800) .  Figur e 4 c show s th e historica l  data. ^  Indeed ,  thi s di -
agra m reveal s a  significan t  skewin g i n th e directio n o f  Equ i 
behavior ,  confirmin g Perez' s impressionisti c observation s an d 
confirmin g th e prediction s o f  th e Nonlinea r  Model .  I t  i s  inter -
estin g t o note ,  however ,  tha t  b e goin g t o doe s no t  actuall y eve r 
inhabi t  a  canonica l  Equ i  stat e bu t  onl y passe s nea r  suc h a  state . 
Thi s seem s i n keepin g wit h th e observatio n tha t  whil e ther e 
ar e man y historica l  example s durin g th e 17th-19t h centurie s 
whic h ca n reasonabl y b e assigne d a n inten d interpretation , 
ther e see m t o b e non e tha t  definitivel y requir e it .  Exampl e (4 ) 
i s  a  typica l  case . 

(4 )  c .  169 5 H e wa s goin g t o reply.. .  bu t  h e hear d hi s siste r 
coming ,  Defoe ,  Mol l  Flanders . 

3. Conclusion 

I  starte d b y toutin g natura l  languag e a s a  worth y domai n fo r 
studyin g chang e i n highl y structure d systems .  Focusin g o n 
lexica l  reclassificatio n episodes ,  I  note d tha t  standar d model s 
predic t  nothin g tha t  coul d reasonabl y calle d "innovation" ,  fo r 
the y onl y perfor m linea r  interpolation ,  whic h i s equivalen t  t o 
mixtur e o f  existin g types .  B y contrast ,  a  simpl e Connection -
is t  mode l  perform s nonlinea r  interpolatio n an d henc e predict s 

''Th e pur e motio n ver b startin g stat e an d th e (hypothetical )  pur e 
futur e auxiliar y endin g stat e hav e bee n include d a t  th e date s 140 0 
and an d 2100 ,  respectively ,  t o facihtat e compariso n wit h th e tw o 
interpolatio n models . 

Legen d 

X:  Yea r 
Y:  1  =  Plac e N P 

2 =  Agentiv e V P Compl . 

3 =  Sentien t  Subjec t  +  Non-Agentiv e Compl . 
4 =  Non-Sentien t  Subjec t  +  Nonagentiv e Compl . 

Z:  Relativ e Frequenc y 

a.  Linea r  interpolation . 

b.  Nonlinea r  interpolation . 

c.  Historica l  Data . 

Figur e 4 :  Compariso n o l  M o d e l s — 1 dimensions . 
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interestingl y nove l  states .  I  note d tha t  dat a distribute d aroun d 
reduced-dimensio n prototypes ,  a s i s typica l  i n natura l  lan -
guage ,  interact s wit h thi s Nonlinea r  Interpolatio n mode l  i n a 
stron g way :  transition s ar e expecte d t o b e locall y consiranK-i l 
by th e prototyp e structure .  Thi s predictio n i s bor n ou t  b y dat a 
fro m th e histor y o f  Englis h b e goin g to .  On e conclusio n o f 
interes t  i s  tha t  subtl e quantitativ e shift s ma y anticipat e sig -
nifican t  categorica l  development s an d henc e hav e predictiv e 
value .  Also ,  quantitativ e variatio n i s intimatel y connecte d 
wit h optionality :  linguisti c item s sho w significan t  quantita -
tiv e variatio n onl y whe n gramma r  i s indeterminat e a s t o ho w 
somethin g shoul d b e said .  Whil e i t  i s  temptin g t o thin k o f 
optiona l  decision s a s inherentl y unbindin g (i f  on e choose s A 
one day ,  an d A  i s optional ,  the n on e ma y legitimatel y choos e 
-ij 4 th e next) ,  th e presen t  stud y indicate s tha t  a  sequenc e o f 
correlate d optiona l  decision s can ,  i n th e domai n o f  grammar , 
brin g abou t  revisio n o f  th e rules ,  s o tha t  wha t  wa s onc e op -
tiona l  become s mandator y o r  vic e versa .  Th e condition s unde r 
whic h suc h creepin g systemi c revisio n ca n occu r  mus t  b e o f 
interes t  no t  onl y t o historica l  linguists ,  bu t  als o t o biologist s 
and sociologists—eve n politicians ! 
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