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Abstract

THE STATUS OF CHOMSKY'S THEORY 

OF TRANSFORMATIONAL GENERATIVE GRAMMAR 

AS A MENTAL 1ST THEORY OF LANGUAGE 

by

John S. R itte r 

Adviser: Professor D. Terence Langendoen

This study examines the merits o f Chomsky's claim th a t lin g u is ­

t ic s  should be a m enta lis tic  science and the merits o f his claim that 

Transformational Generative Grammar is  the c a lle d -fo r  m enta list theory 

o f language and language acq u is itio n . Chapter 1 considers recent argu­

ments tha t have been advanced in favor o f an autonomous non-m entalistic 

1ingu is ties and finds them ' accurate and unconvincing and concludes tha t 

the twin goals o f provid i. grammars tha t are psychologically real and a 

general lin g u is t ic  theory tha t can double as a model o f the c h ild 's  lan­

guage acqu is ition  device are both leg itim ate  and desirable. Chomsky's 

cla im , however, tha t the grammars tha t speakers in te rn a lize  are trans­

formational grammars is  found incompatible w ith evidence from both psy- 

cholinguisticsand automata theory. Chapters 2, 3, and 4 consider 

Chomsky's Language A cqu is ition  Device. Chapter 2 concludes tha t the 

lin g u is t 's  choice o f a general lin g u is t ic  theory is  hopelessly

iv
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underdetermined by the ava ilab le  lin g u is t ic  evidence. Chapter 3 con­

cludes tha t the lin g u is t lacks the evidence necessary to construct an 

evaluation measure and thatnotation-based evaluation measures make highly 

co u n te r- in tu it iv e  claims about the set o f possible human grammars. 

Chapter 4 concludes tha t even i f  we had an accurate enumeration o f the 

set o f possible human grammars and an evaluation measure, the Language 

A cqu is ition  Device cannot be an explanatory model of language acqu is i­

t io n  since i t  cannot, in  p r in c ip le , be speeded up to the point where i t  

can operate in real time. Chapter 4 concludes tha t i f  we wish to develop

an explanatory model o f language acqu is ition  we must seek an algorithm

capable o f d ire c t ly  constructing grammars fo r  a language on the basis of 

the data. The claim tha t there is  a single "correct" or "simplest" gram­

mar which a l l speakers in te rn a lize  and the language acqu is ition  device 

must output is  viewed not only as being fa lse  but as placing an unreason­

able burden on a grammar construction algorithm.

v
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1

INTRODUCTION

This d isse rta tion  examines the m erits o f Chomsky's claim that 

lin g u is tic s  should be a m enta lis tic  science whose grammars are psycho­

lo g ic a lly  real and whose general theory can also serve as a model o f the 

speaker's language acqu is ition  device. I t  also seeks to determine 

whether unomsky is  correct in claim ing tha t the grammars speakers in te r ­

nalize are transformational grammars or correct in claiming tha t Trans­

formational Generative Grammar is  a model o f the c h ild 's  language acqui­

s it io n  device.

The d isserta tion  consists o f four main chapters and a conclusion. 

Chapter 1 discusses whether or not lin g u is tic s  should be a m enta lis tic  

science. Two major types o f challenge to Chomsky's position w i l l  be 

considered: (1) recent attacks on Chomsky's claim that lin g u is tic s  should 

be a m en ta lis tic  science by lin g u is ts  who do not view lin g u is tic s  as a 

subd iscip line o f psychology and (2) recent attacks on Chomsky's claim 

tha t transform ational generative grammar is  a m enta lis tic  science by 

lin g u is ts  who feel tha t lin g u is tic s  should be a subdiscip line o f psycho­

logy but is n 't .  Chapters 2 through 4 examine the adequacy and te s ta b i­

l i t y  o f Chomsky's Language A cquis ition Device (L .A .D J. Chapter 2 ex­

amines the te s ta b il ity  o f hypotheses concerning the form o f Universal 

Grammar. Chapter 3 examines the adequacy and te s ta b il ity  o f claims made 

about the form and function ing of the evaluation measure. And Chapter 4 

examines the operation of the Language A cqu is ition  Device as a whole to
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2

determine whether or not i t  is a re a lis t ic  and explanatory model of lan­

guage acqu is itio n . Chapter 5 presents the conclusions o f th is  study.

Since Chomsky's views have, in the past, been seriously misrep­

resented by some c r it ic s ,  the study makes every e f fo r t  to present a com­

prehensive and accurate statement o f his v ie w s--pa rticu la rly  those that 

w i l l  be called in to  question. The reader is  thus in a position to eval­

uate f u l ly  any c r itic ism s  tha t are made and a d d itio n a lly  in a position 

to uncover any inadequacies in  Chomsky's nnsitinn that may hayo hoon 

overlooked or ignored in  th is  study.
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CHAPTER 1

SHOULD LINGUISTICS BE A MENTALISTIC SCIENCE 

AND IS TRANSFORMATIONAL GENERATIVE GRAMMAR 

A MENTALISTIC SCIENCE OF LINGUISTICS?

Tn thi<; oh^pt*51'’ t.wn mainr 1 ino? n f a fta rk  nn Chnm^lfv'c claim  that 

lin g u is tic s  should be a m enta lis tic  science and his claim tha t Transfor­

mational Generative Grammar (T.G.G.) is  the desired m enta lis tic  theory o f 

language are considered: (1) recent attacks on Chomsky's claim tha t l i n ­

gu is tics  should be a m enta lis tic  science by scholars who do not feel tha t 

lin g u is tic s  is  best viewed as a subd iscip line o f psychology and (2) re­

cent attacks on Chomsky's claim that transformational generative grammar 

is  a m enta lis tic  science by scholars who feel tha t lin g u is tic s  should be, 

but is n 't ,  a subd iscip line o f psychology. The chapter consists o f three 

sections. Section 1 presents Chomsky's arguments (a) fo r the claim that 

lin g u is tic s  should be a m enta lis tic  science and (b) fo r  the form such 

theory should take. Section 2 examines the attacks tha t have been made 

on the claim  that lin g u is tic s  should be a m en ta lis tic  science. Section 3 

considers the attacks that have been made on the claim th a t Chomsky's 

T.G.G. is  a m enta lis tic  theory o f language.

1.1 Chomsky's Conception o f L ingu is tics  as a M enta lis tic  Science

This section traces the evolution o f Chomsky's theoriz ing about 

the goal o f making lin g u is tic s  a m enta lis tic  science. I t  consists o f 

three parts. Subsection 1.1.1 reconstructs the steps taken by Chomsky
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in  advancing the claim thatthe grammars lin g u is ts  w rite  should be psycho­

lo g ic a lly  real ( i . e . ,  isomorphic w ith a subpart o f the grammatical system 

in te rna lized  and used by the speakers o f a language) and describes the 

model of the speaker's hearer's lin g u is t ic  a b i l i t ie s  tha t was developed 

by Chomsky amd M ille r. Subsection 1.1 .Zpresents Chomsky's claims concern­

ing the im plica tions o f his research fo r psychology. Subsection 1.1.3 de­

scribes the evolution o f Chomsky's th ink ing about the form and operation 

o f the language acqu is ition  device (a top ic  which w i l l  be discussed in  

greater d e ta il in subsequent chapters).

1.1.1 On the Goal o f Providing Grammars That Are Psychologically Real

The task o f reconstructing the chain o f reasoning behind Chomsky's 

claim tha t the goal of lin g u is tic s  should be to provide grammers tha t are 

psycho logica lly real and behind his claims concerning the actual s truc ­

ture o f a model o f the speaker-hearer's l in g u is t ic  a b i l i t ie s  is  compli­

cated by the fa c t that these goals underlay, but were neither described 

nor ju s t i f ie d  in  two o f Chomsky's e a r lie s t major works: The Logical 

Structure o f Linguistic Theory (1955) and Syntactic Structures (1957). 

Chomsky explains his reluctance, in those works, to e x p l ic i t ly  state 

these goals in  his 1975 in troduction  to  The Logical Structure o f L in ­

g u is tic  Theory (LSLT): "In  LSLT the 'psychological analogue' to  the meth­

odological problem o f constructing lin g u is t ic  theory is  not discussed, 

but i t  lay in  the immediate background o f my own th ink ing . To raise the 

issue seemed to me, at the tim e, too audacious" (Chomsky 1955/75 p .35 )J  

The "psychological analogue" to the lin g u is t 's  construction o f a 

grammar tha t Chomsky had in mind was, o f course, the c h ild 's  acqu is ition  

o f a grammar. The lin g u is t has a corpus o f data fo r which he is  try ing
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to formulate a set o f rules ( i . e . ,  a grammar! which the lin g u is t  must 

se lect on a p rinc ip led basis from among a set o f competing grammatical 

descrip tions. The l in g u is t 's  counterpart--the c h ild —has a corpus o f 

utterances which the ch ild  has heard and which must be explained by a 

grammar which the c h ild  selects from among a set o f competing grammati­

cal descriptions on some p rinc ip le d  basis. I f  the lin g u is t  and the ch ild  

se lect th e ir  grammar from the same pool using the same p r in c ip le (s ) , both 

the task and the re su lt w i l l  be s t r ic t ly  analogous ( i . e . ,  the ch ild  and 

the lin g u is t  w i l l  both a rriv e  a t the same grammar in  the same manner).

The general l in g u is t ic  theory in th is  case becomes simultaneously an ac­

count o f l in g u is t ic  p rinc ip le s  and methodology and an account o f the 

p rinc ip le s  and procedures the ch ild  has ava ilab le  inna te ly  to bring to 

bear in  language a cq u is itio n .

Chomsky claims in  his 1975 in troduction  to LSLT that i t  was an

unstated assumption o f LSLT tha t the l in g u is t 's  resu lts  were the same as

the c h ild 's :

The ’ re a lis t  in te rp re ta tio n ' o f l in g u is t ic  theory is  assumed through­
out and i t  is  argued th a t the competence attained by the normal 
speaker-hearer is  represented by a transform ational generative gram­
mar, which determines the representation o f each sentence in the 
levels o f phrase s truc tu re  and transform ational structure  ( in te r  
a l ia ) .  These representations are then employed in  the use and under­
standing o f language, and provide the basis fo r  the more general 
theory o f language th a t w i l l  be concerned w ith meaning and re fe r­
ence, the conditions o f appropriate use o f language, how sentences 
are understood, performance in concrete social s itu a tio n s , and in 
general, the exercise o f l in g u is t ic  competence in  thought and com­
munication [Chomsky 1955/75 p. 45 ] ,2

Whatever the underlying assumptions o f Chomsky's e a r lie r  w ritings  

may have been, his f i r s t  published discussion o f the goal o f providing a 

lin g u is t ic  model o f the speaker-hearer's l in g u is t ic  a b i l i t ie s  appears in 

his 1958 paper "L ingu is tcs, Logic, Psychology and Computers." In th is
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work, Chomsky describes three a b i l i t ie s  tha t the lin g u is t ic  model must 

re p lica te : (1) the speaker's a b i l i t y  to d is tingu ish  sentences from non­

sentences, (2) the speaker's a b i l i t y  ( in  most instances) to  understand 

new sentences immediately and autom atica lly, and (3) the speaker's ab i­

l i t y  to instantaneously produce desired sentences which may be e n t ire ly  

new to the speaker. To dup lica te these a b i l i t ie s ,  we must construct the 

fo llow ing three devices: (1) a grammar, (2) a device fo r  determining 

uniquely and uniform ly a s truc tu ra l descrip tion fo r  each sentence (a 

speech recognition dev ice ),3 and (3) a device tha t accounts fo r  the 

speaker's a b i l i t y  to  select a p a rt ic u la r  sentence (a speech production 

device). Chomsky maintains in th is  paper tha t in  learning the language 

the ch ild  develops "something lik e  a rather abstract theory to account 

fo r  spec ific  subject matter (observations o f p a rticu la r sentences)"

(p. 433). The adu lt who recognizes and understands a sentence has "suc­

ceeded in  determining that th is  sentence is  'p red ic ted ' (generated) by 

th is  theory, and in determining how i t  is  generated" (p. 433). In speech 

production, the speaker "on the basis o f inputs about which we know too 

l i t t l e  even to  speculate . . . selects a set of 'choices' which, taken 

as inputs to the grammar, determine a p a rt icu la r generated sentence"

(p. 431).^

I t  is ,  however, important to re ca ll tha t while Chomsky views the 

grammar as playing a c ruc ia l ro le  in  speech production and recogn ition , 

he also warns the reader not to  confuse the grammar w ith a production or 

recognition device. Even in Syntactic Structures (which did not so much 

as a llude to the p o s s ib il ity  o f a m en ta lis tic  science of l in g u is t ic s ) ,  

Chomsky was carefu l to  warn the reader against jumping to such a fa lse  

conclusion:
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We have described these grammars as devices fo r generating sentences. 
This form ulation has occasionally led to the idea tha t there is  a 
ce rta in  asymmetry in grammatical theory in the sense that grammar is  
taking the point o f view of the speaker ra ther than the hearer; tha t 
i t  is  concerned w ith the process o f producing utterances rather than 
the 'inve rse ' process o f analyzing and reconstructing the structure  
o f given utterances. A c tua lly , grammars o f the form tha t we have 
been discussing are qu ite  neutral as between speaker and hearer, be­
tween synthesis and analysis o f utterances. A grammar does not t e l l  
us how to synthesize a spec ific  utterance; i t  does not t e l l  us how to 
analyze a p a rticu la r given utterance. In fa c t,  these two tasks which 
the speaker must perform are e ssen tia lly  the same and are both out­
side the scope o f grammars o f the form (35). Each such grammar is  
simply a descrip tion o f a certa in set of utterances, namely, those 
which i t  generates [Chomsky 1975 p. 4 8 l.5

The descrip tion o f the speech production and recognition devices 

becomes a b i t  more deta iled in  la te r  papers but the descriptions always 

remain h igh ly  general and programmatic at best and Chomsky con tinua lly  

advises the reader tha t ' ' i t  seems to me very l ik e ly  tha t attempts to con­

s tru c t a model fo r the speaker or hearer are qu ite  premature at th is  

po in t, since we can hardly claim to have an adequate characterization o f 

the form o f the grammars that provide the devices tha t are employed, in 

some way, in  the production and understanding o f speech" (Chomsky 1961a 

p. 127).

The most deta iled account o f the sentence recognition device ap­

pears in  Chomsky and M il le r 's  1963 paper "F in ita ry  Models o f Language 

Users":

Instead o f a re la t iv e ly  passive process o f acoustic analysis f o l ­
lowed by id e n t if ic a t io n  and symbolic representation, we imagined . . . 
an ac tive  device tha t recognizes i t s  input by discovering what must 
be done in order to  generate a signal (in  some possibly derived 
form) to match i t .  At the heart o f th is  active  device, o f course, 
is  a component M tha t contains rules fo r generating a matching s ig ­
nal. Associated w’ t,h M would be components to  analyze and (tempo­
r a r i ly )  to  store Toe inpu t, components tha t re f le c t  various semantic 
and s itu a tio n a l co ^ tra in ts  suggested by the context o f the sentence, 
a h e u ris tic  component tha t could make a good f i r s t  guess, a component 
to make the comparison o f the input and the in te rn a lly  generated s ig ­
nals, and perhaps others. On the basis o f an in i t ia l  guess, the
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device generates an in te rna l signal according to the rules stored in 
M and tests i t s  guess against the input s igna l, I f  the match is  un- 
sa ti sfactory, the discrepancy is  used to make a be tte r guess. In 
th is  manner the device proceeds to modify i t s  own in te rna l signal 
u n t il the match is  judged sa tis fa c to ry  or the input is  dismissed as 
u n in te ll ig ib le .  The program fo r  generating the matching signal can 
be taken as the symbolic representation o f the input (M ille r  and 
Chomsky 1963 p. 465).

Chomsky and M ille r  consider the grammatical subcomponent (M) o f 

the speech recognition device and the h e u ris tic  subcomponent ( tha t gener­

ates the reasonable f i r s t  guess) to  be the most important. They fe e l,  

however, tha t we stand a good chance o f making progress in  our descrip­

tio n  o f the grammatical subcomponent M. The grammatical subcomponent M 

is  a device which "takes as i t s  input a s tr in g  x of symbols and attempts 

to understand i t ;  tha t is  to say, M t r ie s  to  assign to x a certa in  s truc ­

tu ra l descrip tion F(x) or a set (F-j(x), . . .  , Fm(x )} o f s tru c tu ra l de­

scrip tion s  in the case o f a sentence x tha t is  s tru c tu ra lly  ambiguous in 

m d iffe re n t ways" (p .466). No provision was made in  th is  paper fo r  sup­

p ly ing a semantic in te rp re ta tio n  o f these s tru c tu ra l descriptions since 

semantic theory was not s u f f ic ie n t ly  well developed at the time th is  

paper was w ritten  (c f.  p .466).

Chomsky and M ille r  propose tha t we div ide the grammatical sub­

component M in to  two fu rth e r subcomponents M-, and M2. M-, u t i l iz e s  short

term memory to perform computations on the input s tr in g  as i t  is  re ­

ceived symbol by symbol. This "s u p e rfic ia l"  analysis is  transmitted to 

M2 which contains a transform ational grammar stored in long-term memory.

M2 u t il iz e s  the f u l l  resources o f the transform ational grammar to deter­

mine the deep structu re  on the basis o f the in form ation provided by M .̂® 

Chomsky and M ille r  suggest the fo llow ing te s t o f the psychologi­

cal re a li ty  o f th e ir  model:
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The psychological p la u s ib il i ty  o f a transform ational model o f the 
language user would be strengthened, o f course, i f  i t  could be shown 
th a t our performance on tasks requiring an appreciation o f the s truc ­
tu re  o f transformed sentences is  some function o f the nature, number, 
and complexity o f the grammatical transformations involved [M ille r  
and Chomsky 1963 p .481].

A top ic  o f grave concern to Chomsky and M ille r  is  the question o f

whether or not human memory lim ita tio n s  should be incorporated in to  the

form o f th e ir  theory. The problem they are confronting is  tha t

. . . natural languages are not adequately characterized by one-sided 
lin e a r grammars ( f in i t e  automata), yet we know they must be spoken 
and heard by devices w ith  bounded memory. . . .  No automaton w ith 
bounded memory can produce a l l  and only the grammatical sentences o f 
natural language; every such device, man presumably included, w i ll 
e x h ib it certa in  lim ita tio n s  [M i lle r  and Chomsky 1963 p.421).

Chomsky and M ille r  are aware tha t many people w i l l  see a paradox in  the

fa c t th a t the human cogn itive  capacity is  tha t o f a f in i te  state grammar, 

ye t the grammars tha t Chomsky and M il le r  are postu lating as part o f the

recognition device g rea tly  exceed that in  power (and may in fa c t corres­

pond to the most powerful o f the automata—the Turing machine). Chomsky 

and M il le r  fe e l, however, tha t the paradox is  not real and there is  no 

real need to incorporate human memory lim ita tio n s  in to  the form o f human 

grammars. They claim (c f. p. 427) th a t while the device M may very well 

tu rn  out to  have in s u ff ic ie n t computational space (i.e.,memory) to permit 

i t  to understand a l l o f the sentences predicted by the grammar to be 

grammat’ ca l, th is  turn of events has no greater sign ificance fo r the 

form o f our grammatical theory than the s im ila r discovery that there are 

numerous mathematical ca lcu la tions th a t humans cannot perform has fo r 

the form in  which we w rite  up our mathematical a lgorithms. In both cases 

the add ition  o f memory aids (such as paper and a pencil) expands the 

class o f ca lcu la tions tha t humans can perform accurately. The fa c t tha t
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the class o f possible computations is  expandable in th is  manner suggests 

tha t the memory lim ita tio n s  are not incorporated in  the mathematical and 

grammatical algorithms themselves but rather are s t r ic t ly  a function of 

the amount o f computational space humans have ava ilab le  fo r  the use of 

these algorithms.

The existence o f instances where humans f a i l  to be able to recog­

nize (or produce) sentences tha t are predicted by the grammar to be gram-

recognition (or production] device w i l l  "breakdown" ( i . e . ,  f a i l  to recog­

nize or produce a sentence) do not correspond to  where lin g u is t ic  per­

formance a c tu a lly  breaks down. In other words, we have a problem when 

we p red ic t on the basis o f our knowledge o f the computational space re­

quired by the grammar arid the amount of memory we know humans to have 

ava ilab le  tha t a speaker w i l l  be unable to recognize a sentence (or pro­

duce i t )  and speakers do, in  fa c t,  recognize (or produce) the sentence 

in  question, or when we p red ic t tha t the speaker should be able to  recog­

nize (or produce) a sentence and speakers cannot. I t  is  unfortunate 

tha tpsycholinguists have contented themselves w ith checking to  see i f  

the fa m ilia r  instances o f human performance fa ilu re s  (e .g ., with m u ltip ly  

embedded sentences) can be explained away in terms o f the in te rac tion  o f 

human memory lim ita tio n s  w ith the grammar. I t  may very well be the case 

tha t there are instances where we should expect a performance fa ilu re  

and no such fa ilu re  occurs. I f  th is  were the case we would have to con­

clude that speakers are not performing th e ir  ca lcu la tions w ith a device 

requ iring  expanded memory fo r  i t s  computations,^

V ir tu a lly  nothing o f substance has been added by Chomsky to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11

expand the descrip tion o f the performance model since his 1963 paper

with M il le r .  Chomsky d id, however, c la r i fy  the d is tin c tio n  between com-

petenceand performance tha t was im p lic it  in the 1963 paper. The c lass ic

descrip tion  of the competence/performance d is tin c tio n  is ,  o f course,

Chomsky's Aspects discussion:

L in g u is tic  theory is  concerned p rim a rily  w ith  an ideal speaker- 
lis te n e r in a completely homogeneous speech-community, who knows i t s  
language pe rfec tly  and is  unaffected by such grammatically i r r e le ­
vant conditions as memory lim ita tio n s , d is tra c tio n s , s h ifts  o f a tten ­
tio n  and in te re s ts , and errors (random or c h a ra c te r is tic ) in  applying 
his knowledge of the language in actual performance. . . .  To study 
actual lin g u is tic  performance, we must consider the in te rac tion  o f a 
va rie ty  o f fac to rs , o f which the underlying competence o f the 
speaker-hearer is only one. . . .  We thus make a fundamental d is t in c ­
t io n  between competence (the speaker-hearer's knowledge o f his lan­
guage) and performance (the actual use o f language in  concrete s itu a ­
tions ) [Chomsky 1965 pp.3-4 ].

1.1.2 Im plications fo r Psychology

Chomsky's f i r s t  de ta iled  discussion o f the im plica tions o f his 

research fo r theore tica l psychology appeared in his 1959 review o f 

B. F. Skinner's Verbal Behavior. In th is  review, Chomsky maintains tha t 

language acqu is ition  involves in te rn a liz in g  a h igh ly complex and abstract 

formal grammatical system. This system is  not learned p rim a rily  through 

in s tru c tio n  and careful d if fe re n t ia l reinforcement, but ra th e r, much 

more casually and with remarkable ra p id ity . Chomsky reminds us o f the 

common observation that the child ren o f immigrants often learn th e ir  sec­

ond language in  the s tree ts from other ch ild ren w ith amazing ra p id ity .

The speech o f these children is ,  ty p ic a l ly ,  completely flu e n t and cor­

rec t to the la s t allophone; while th e ir  parents, no matter how high th e ir  

m otivation may be and how much in s tru c tio n  they may have received, seem 

completely to miss sub tle ties  tha t have long since become "second nature" 

to th e ir  ch ild ren , (c f. p .42).
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Chomsky also rejected the assumption tha t the new sentences 

which we produce and understand are related to sentences we have p rev i­

ously used or encountered by any simple notion o f formal, semantic, or 

s ta t is t ic a l s im ila r ity  or id e n t ity  o f grammatical frame. Chomsky charges 

tha t " ta lk  o f genera lization in th is  case is  e n t ire ly  pointless and 

empty" (p .56). We produce and recognize new sentences because they are 

generated by the grammar we in te rn a lize  and because we are capable o f 

determining the process by which these sentences are d e r iv e d  in the gram­

mar. Chomsky doesn't claim, however, tha t reinforcement and in s truc tion  

play no ro le  whatsoever in  language acqu is itio n . He maintains th a t:

As fa r  as acqu is ition  o f language is  concerned, i t  seems clear tha t 
reinforcement, casual observation, and natural inquis itiveness 
(coupled w ith a strong tendency to im ita te ) are important fac to rs , 
as is  the remarkable capacity o f the ch ild  to  generalize, hypothe­
size , and 'process in form ation ' in  a va rie ty  o f very special and 
apparently highly complex ways which we cannot ye t describe or begin 
to  understand, and which may be la rge ly  innate, or may develop 
through some sort o f learn ing or through maturation o f the nervous 
system. The manner in which such factors operate and in te ra c t in 
language acqu is ition  is  completely unknown. I t  is  clear tha t what 
is  necessary in such a case is  research, not dogmatic and perfec tly  
a rb itra ry  claims, based on analogies to tha t small part o f the ex­
perimental l i te ra tu re  in which one happensto be in terested. The 
pointlessness o f these claims becomes clear when we consider the 
well-known d i f f ic u l t ie s  in  determining to what extent inborn s tru c ­
tu re , maturation, and learn ing are responsible fo r  the p a rticu la r 
form of a s k ille d  or complex performance . . . [Chomsky 1959 p .43].

1.1.3 The Language Acquis ition Device

Chomsky's f i r s t  reference in p r in t  to the goal o f providing a

language acqu is ition  device appears in  his 1958 paper. "Linguistics, Logic,

Psychology and Computers." The d e ta ils  concerning the in terna l s tructure

o f th is  device were skimpy, but Chomsky was convinced tha t

. . . the device . . . w i l l  have complex properties beyond the a b i l­
i t y  to match, generalize, abstract and categorize items in the simple 
ways that are usua lly considered to be availab le to the organisms.
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Iri other words, the p a rticu la r d ire c tio n  tha t language learning f o l ­
lows may turn out to be determined by gen e tica lly  determined matura­
tion  o f complex "in form ation-processing" a b i l i t ie s ,  to an extent 
tha t has not, in  the past, been considered a t a l l  l ik e ly  [Chomsky 
1958 p .433].

The in te rna l s tructure  o f the device is  described in  greater de­

t a i l  in "Explanatory Models in  L ingu is tics " (1962a). Grammars are ac­

quired by means o f a language acqu is itio n  device which esse n tia lly  in ­

corporates the general theory o f l in g u is t ic  s truc tu re . In other words, 

i t  has availab le to it. an advance spec ifica tion  o f the form a grammar 

can take ( i . e . ,  an enumeration of the class o f possible sentences, s tru c ­

tu ra l descrip tions, and grammars, a method fo r  determining the s truc tu ra l 

descrip tion o f an a rb itra ry  sentence fo r  any o f the permitted grammars, 

and an evaluation procedure). The goal o f the language acqu is itio n  de­

vice is  to select the most h igh ly  valued grammar tha t is compatible w ith 

the data.

Chomsky explains how the device operates in  Aspects o f the Theory 

o f Syntax (1965J. The language acqu is itio n  device has ava ilab le  to i t  a 

set o f primary lin g u is t ic  da ta .8 The device then searches through a set 

o f possible hypotheses G-|, G2, . . .  (which are availab le through the algo­

rithm  tha t enumerates the set o f possible human grammars) and selects 

those grammars tha t are compatible w ith the primary lin g u is t ic  data 

(which is  done by using the function that assigns a s tru c tu ra l descrip­

tio n  to any a rb itra ry  sentence to  determine whether the grammar is  com­

pa tib le  w ith the data). The device then selects the most h igh ly  valued 

grammar o f th is  set using the evaluation measure.

This model is  not, however, claimed to be to ta l ly  re a lis t ic .  

Chomsky and M ille r  point out in th e ir  1963 paper "In troduction  to the 

Formal Analysis o f Natural Languages" tha t
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Of course, we would have to supply the language-learning device with 
some sort o f heu ris tic  p rinc ip les  tha t would enable i t ,  given it s  
input data and a range o f possible grammars, to make a rapid selec­
tion  o f a few promising a lte rn a tive s , which could then be submitted 
to a process o f evaluation, or tha t would enable i t  to evaluate cer­
ta in  charac te ris tics  o f the grammar before others. The necessary 
h eu ris tic  procedures could be s im p lif ie d , however, by providing in 
advance a narrower spec ifica tion  o f the class o f po tentia l grammars. 
The proper d iv is io n  o f labor between h e u ris tic  methods and s p e c if i­
cation o f form remains to be decided, o f course, but too much fa ith  
should not be put in the powers o f induction, even when aided by in ­
te ll ig e n t  h e u ris tics , to discover the r ig h t grammar. A fte r a l l ,  
stupid people learn to ta lk ,  but even the b righ tes t apes do not 
[Chomsky and M ille r  1963 p .277].

Chomsky (1965) suggests that one possible h e u ris tic  strategy might

be to consider only grammars tha t have bette r than a ce rta in  value. In

add ition he notes tha t

What is  required of a s ig n if ic a n t l in g u is t ic  theory, then, is  th a t 
given primary l in g u is t ic  data D, the class o f grammars compatible 
w ith D be s u f f ic ie n t ly  scattered, in  terms o f value, so that the 
in te rsec tion  o f the class o f grammars compatible w ith D and the 
class o f grammars which are h igh ly  valued be reasonably small. Only 
then can language learn ing ac tua lly  take place [Chomsky 1965 p .203, 
fn .2 2 ].

One la s t id e a liza tio n  should be noted. Chomsky is  describing 

"an id e a liza tio n  in which only the moment o f acqu is ition  o f the correct 

grammar is  considered" (Chomsky 1965 p .202, fn .19 ). A re a lis t ic  model 

would have to account fo r  the construction and abandonment o f a succes­

sion o f grammars o f increasing soph is tica tion , s im p lic ity  and accuracy 

by the c h ild .

1.2 The Case fo r an Autonomous L ingu is tics

In the la s t f iv e  years, a small but growing number o f scholars 

w ith in  the transformational school (as well as a la rger number o f schol­

ars from w ithout) have challenged Chomsky's m enta list conception o f l i n ­

gu is tics  and called fo r  a re tu rn  to an autonomous ("unpsychologized")
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l in g u is t ic s .9 Their arguments on behalf o f th is  position w i ll be pre­

sented and evaluated here. U nfortunately, several o f trie strongest and 

most c a re fu lly  developed arguments against the m entalist conception o f 

l in g u is tic s  ex is t only in f i r s t  d ra ft  form and cannot be a ttr ib u ted  to 

th e ir  authors--who s t i l l  have the option o f revis ing  or even abandoning 

them. To get around th is  d i f f ic u l t y  I w i l l  present a composite p ic tu re  

o f the a n ti-m e n ta lis t arguments tha t could p o te n tia lly  be made without 

a ttr ib u tin g  them to a sp e c ific  author or authors. h'orie u f the arguments 

w i l l  be o f my own devising, so in  no instance w i l l  we be evaluating a 

straw man. In fa irness to the scholars who have advanced the autonomous 

lin g u is tic s  p o s itio n , i t  should be noted tha t no s ingle scholar has made 

or endorsed the e n tire  s la te  o f anti-m entalist arguments presented here. 

I t  is ,  in  fa c t,  l ik e ly  tha t each would find  a t least one argument that 

he wouldn 't care to endorse.

The autonomists maintain tha t the proper subject matter fo r l i n ­

g u is tic  in ves tiga tion  is  language—not knowledge o f language, They ask 

why lin g u is ts  should concern themselves w ith how humans acquire knowl­

edge o f th e ir  language or w ith the sp e c ific  form in which such knowledge 

is  represented when such d isc ip lin e s  as mathematics, physics, and econo­

mics are p e rfe c tly  content to  leave research in to  these topics in  the 

hands o f psychologists. They question whether Chomsky's enlarged domain 

o f l in g u is t ic  in qu iry  is  any more e f f ic ie n t ,  productive or "natura l" 

than the tra d it io n a l d iv is io n  o f labor between lin g u is tic s  and psycho­

logy. Several o f the autonomists suggest tha t i f  lin g u is tic s  is  to be 

incorporated in to  another d is c ip lin e , i t  should be mathematics, not psy­

chology.
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The analogy w ith mathematics has inspired many o f the a n ti-  

m entalist arguments tha t have been advanced. Several o f the autonomists 

have claimed that arguments against an autonomous lin g u is tic s  should be 

trans la tab le , by p a r ity  o f reasoning, in to  arguments against an autono­

mous mathematics. They conjecture tha t no mathematician could be con­

vinced tha t the proper goal o f tha t d is c ip lin e  is  to  rep lica te  the ideal 

human mathematician's knowledge o f a number system and explain how humans 

acquire such knowledge.

One o f the autonomists maintains tha t the mentalist/autonom ist 

controversy in  lin g u is tic s  can be c la r if ie d  and possibly resolved i f  we 

re-examine the Nom inalist/Conceptualist/P latonist debate tha t took place 

in  mathematics. The Nominalist view o f mathematics (propounded by 

J. S. M il l)  is  tha t mathematical propositions represent tru ths  about how 

co llections o f d iscrete physical objects can be separated and rearranged. 

We know, fo r  instance, tha t 1 + 1 = 2  because our manipulation o f physi­

cal objects reveals th is  to be the case. Arithm etic and geometric pro­

positions are, thus, inductive genera lizations about facts observed in  

nature ( i . e . ,  they are empirical propositions lik e  those we are fa m ilia r  

w ith in  physics, chemistry, e tc . ,  except tha t they are so confirmed by 

experience that we view these propositions as having ce rta in ty ).

The Conceptualist view (espoused by Brentano, Erdmann and 

others) is tha t arithm etica l and geometrical propositions represent psy­

chological laws about human mathematical reasoning. The equation 

1 + 1 = 2 is  true because that is  the so lu tion  supplied by die operation 

o f our mental mathematical fa cu lty . The goal o f mathematics, according to 

th is  viewpoint, is  to produce an axiomatization o f human mathematical 

reasoning.
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The P la ton is t view of arithm etic (endorsed by Frege and many 

other mathematicians) is  tha t the subject matter o f mathematics is not 

arrangements o f physical objects or psychological laws o f mathematical 

reasoning but rather numbers w ith are abstract objects.

The Nominalist view is  described as having the fo llow ing three 

problems: (1) according to th is  view i t  is ,  in p r in c ip le , possible fo r  

empirical counterexamples to re fu te  standard mathematical tru th s , yet 

the fa c t is  tha t no one would accept such a re fu ta tio n , (?) we view a l l 

mathematical tru ths as having the same degree o f c e rta in ty  even though 

we have not a c tu a lly  encountered any empirical support in  the real world 

fo r  most o f these mathematical tru th s , and (3) i t  is  impossible to sup­

p ly  a physical in te rp re ta tio n  fo r  numbers lik e  / T .

The Conceptualist view also allows fo r the p o s s ib il ity  that 

standard mathematical tru ths  may be em p irica lly  disconfirmed, say, i f  

psychological tes ting  reveals that humans add 88 and 8 and get 97 as a 

so lu tion . Frege, a p a r t ic u la r ly  in s ig h tfu l c r i t ic  o f both the Nominal­

is t  and Conceptualist views o f mathematics, is  quoted on the defects of 

the Conceptualist view:

. . .  i t  is  impossible to ascribe to every person his own number 
one; fo r  in  tha t case we should f i r s t  have to investiga te  the extent 
to which the properties o f these ones agreed, and i f  one person said 
'one times one is  one1 and the next said 'one times one is  tw o ', we 
would only reg is te r the d ifference and say your one has one property, 
mine has another. There could be no question o f any argument as to 
who was r ig h t ,  or o f any attempt to correct anyone; fo r  they would 
not be speaking o f the same object. Obviously, th is  is  to ta l ly  con­
tra ry  to the sense o f the word 'one' and the sense o f the sentence 
'one times one is  one'. Since the number one, being the same fo r  
everyone, stands apart from everyone in  the same way, i t  can no more 
be researched by making psychological observations than can the moon. 
Whatever ideas there may be o f the number one in ind iv idua l souls, 
they are s t i l l  to  be ca re fu lly  distinguished from the number one, as 
ideas o f the moon are to be from the moon i t s e l f  [Frege 1967 p .16],
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The lin g u is t ic  analogues to these views are as fo llow s: occupying 

the Nominalist position in  l in g u is tic s  is "taxonomic" s tru c tu ra lis t  l i n ­

gu is tics  which concerned i t s e l f  w ith making inductive generalizations 

about the segmentation and d is tr ib u tio n  o f phys ica lly  objective  lin g u is ­

t ic  un its . L ingu is tics  has two varian ts o f the Conceptualist position 

which are called "Competencism" and "Performancism." Both views concern 

themselves w ith the speaker-hearer's knowledge o f the language. The com- 

petencists (e .g ., Chomsky) demand tha t the grammar be psychologicalIv 

real only in the sense tha t i t  represents a l l and only the knowledge 

speaker-hearers have o f th e ir  language and tha t the general theory be 

psychologically real only in the sense tha t i t  represents a l l  and only 

the knowledge that ch ildren have in i t i a l l y  about the possible form of 

grammars and the procedure fo r  selecting one. The Performancists (e .g ., 

Derwing, Watt, and in th e ir  recent w ritin g s  Wayne G arrett, Janet Fodor 

and Jerry Fodor) make the stronger demand that grammars be considered 

psychologically real only i f  the rules and d is tin c tio n s  of the grammar 

play a ro le  in the explanation o f the on -line  lin g u is t ic  computations 

connected with speech production and perception and tha t general lin g u is ­

t ic  theory be considered psycho logically real only i f  the d is tin c tio n s , 

e tc .,  i t  incorporates play a r r ’ e in  the explanation of the on-line  com­

putations taking place in language acqu is itio n .

The P la ton is t (or autonomist) view of lin g u is tic s  is  tha t l i n ­

g u is tics  is  not concerned w ith the know!edge speakers have o f e ithe r 

th e ir  language or the general form of language, but ra ther, w ith the lan­

guage and the lin g u is t ic  universals themselves. L ingu is tic  theories are, 

thus, concerned w ith abstract objects whose r e a li ty  exists independent
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of ind iv idua l speakers. The goal o f the lin g u is t is  to produce the o p t i­

mal formal system which predicts and explains every property and re la tio n  

o f every sentence. These theories reproduce speaker in tu it io n s  but are 

not vulnerable to psychological or neurological d isconfirm ation.

The author o f th is  very extended analogy accepts Chomsky's attack 

on the Nominalist position  in  lin g u is tic s  and concentrates on arguing 

against the Conceptualist pos ition . Two major arguments are invoked 

against (both variants o f) the Conceptualist pos ition . The f i r s t  argu­

ment alleges tha t the Conceptualist position makes c o u n te r- in tu it iv e  

claims about what constitu tes being a speaker o f a natural language. 

Consider a s itu a tio n  in which we are v is ite d  by a liens who are able to 

communicate f lu e n tly  w ith us in  English. We would n a tu ra lly  want to 

claim that these aliens are speakers o f English. But suppose, as would 

be l ik e ly ,  a psychological or neurological examination o f the a liens ' 

brains revealed tha t they have a vas tly  d iffe re n t brain s tructu re  from 

our own and tha t the language processing mechanisms that they are using 

to communicate with us are completely d iffe re n t from our own except they 

agree with respect to the s truc tu ra l descrip tions they assign to sen­

tences. The grammar th a t is  psychologically real fo r  them is  not the 

grammar tha t is  psycho logically real fo r  us. Given such a s itu a tio n , i t  

is  claimed in  th is  argument tha t the conceptualist would be forced to 

cla im , contrary to our in tu it io n s ,  tha t the a liens are not speakers o f 

English. Moreover, i t  is  claimed tha t i f  the human speakers o f English 

underwent some dramatic overnight change in th e ir  neurological structure  

while continuing to assign the same s truc tu ra l descrip tions to sentences, 

the conceptua list would, nonetheless, be forced to claim tha t these 

people no longer speak English.
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The second argument claims th a t grammatical rules are no more sub­

je c t  to psychological or neurological d isconfirm ation than are mathemati­

cal tru th s  since they are both properly construed as being concerned 

w ith abstract objects. The lin g u is t  needn't abandon any o f the rules o f 

h is /he r optimal grammar ju s t because psychological testing  reveals tha t 

speakers do not have such a ru le . The goal o f the lin g u is t  should be to 

capture and explain the fac ts  about language, not to dup lica te speakers' 

possib ly non-optimal accounts o f these fac ts .

The P la ton is t approach is  said to free the lin g u is t  from the Nomi­

n a lis t  and Conceptualist constra ints on the form of grammars tha t overly 

re s tr ic t  th e ir  abstractness and prevent the lin g u is t from w r itin g  optimal 

explanatory grammars. The removal o f these re s tr ic t io n s , and the adop­

tio n  o f the P la ton is t approach in general, are said to  cost us none of 

the advantages o f the Conceptualist approach (e .g ., i t s  use o f genera­

t iv e  grammars, i t s  use o f m u ltip le  le ve ls , and it s  a b i l i t y  to express 

abstract l in g u is t ic  universals, e tc .) .

Anocher o f the autonomists has drawn on mathematics fo r  the f o l ­

lowing analogy: I t  is  claimed th a t humans perform th e ir  ma hematical 

ca lcu la tions using an algorithm  but lack an axiomatization o f the mathe­

matical p rinc ip le s  tha t underlie  and explain the effectiveness o f these 

algorithms. The mathematician's concern is  said to be w ith axiomatiza- 

tions  and the psycho logist's  w ith  the algorithms. By analogy, lin g u is ts  

are concerned w ith axiomatizations and psychologists w ith the algorithms 

speakers use to encode and decode th e ir  language.

Chomsky has not responded to any o f the an ti-m en ta lis t arguments 

ju s t  presented. This is  not su rpris ing  since they have a l l arisen w ith in
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the la s t f iv e  years and, as indicated e a r lie r ,  several o f the papers in 

which these arguments are presented are presently in f i r s t  d ra ft  form 

only and have not been widely c ircu la te d . Chomsky has, in fa c t,  pre­

sented l i t t l e  in the way o f ju s t i f ic a to ry  arguments fo r  his claims tha t 

lin g u is tic s  should be a m enta lis tic  science. Chomsky's major ju s t i f ic a ­

tio n  fo r  adopting the m enta list approach is  tha t i f  we focus a tten tion  

on grammars tha t are psycho logically real and attempt to specify a set 

o f universals which define the terms " p o s s ib le  human grammar" and "pos­

s ib le  human language" we w i l l  be in  a pos ition  to draw highly s ig n i f i ­

cant conclusions about the nature and function ing o f human in te llig e n ce  

and about how humans learn . At the same tim e, we would be s ig n if ic a n tly  

advancing our understanding of human language. Chomsky adopts, a t cer­

ta in  po in ts , a la is s e z -fa ire  a ttitu d e  w ith respect to studies tha t focus 

on other questions about language or i t s  use and even w ith respect to 

studies tha t wish to make no claims about psychological r e a li ty .  Thus, 

in  his 1975 in troduction  to The Logical Structure o f L in g u is tic  Theory, 

Chomsky indicates that

. . . there is  no question o f 'r ig h t  or wrong'. I t  is  merely a 
question o f where one's in te res ts  l i e .  I f  someone prefers not to 
adopt a 'r e a l is t  in te rp re ta tio n ' o f lin g u is t ic  theory, and thus to 
make no claim fo r  the empirical v a l id i ty  of the theore tica l p r in ­
c ip les he adopts, I see no argument tha t could demonstrate to him 
tha t th is  conception must be abandoned. Or conversely [Chomsky 
1955/75 p .39].

Chomsky's la issez fa ire  a ttitu d e  is  obviously not shared by the 

autonomists--many o f whom maintain tha t the s h i f t  to  a m en ta lis tic  con­

ception o f lin g u is tic s  e n ta ils  a conceptual confusion o f knowledge and 

the object o f that knowledge and e n ta ils  a loss o f explanatory power, I 

believe, however, tha t Chomsky's view o f the issue is  substan tia lly
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correct and that the a n ti-m en ta lis t arguments miss th e ir  mark. I w i l l  

begin my evaluation o f these arguments w ith a consideration of the auto­

nomist and m enta lis t d iv is io ns  o f lin g u is t ic  labor.

The autonomist d iv is io n  of labor sees the work o f the psycholo­

g is t,  lin g u is t  and mathematician as being proper subsets o f each other. 

The psychologist is  concerned w ith  the set of possible human grammars 

fo r  the set o f possible human languages, the autonomist lin g u is t is  con­

cerned with the set o f a l l  possible grammars (including grammars tha t 

could not be in te rna lized  or used by humans) fo r  the set o f a l l possible 

human languages. The mathematician is  presumably free to range over the 

e n tire  set o f grammars (human and nonhuman) fo r the en tire  set o f lan­

guages (natural and a r t i f i c ia l ) .  The mathematician would no more accent 

being confined to considering a r t i f i c ia l  languages and th e ir  grammars 

than the autonomist lin g u is t  would accept being confined to working on 

psychologically unreal ( i . e . ,  nonhuman) grammars fo r human languages.

The m enta lis t d iv is io n  o f labor envisions the lin g u is t  and the psycholo­

g is t  as jo in t ly  inves tiga ting  the set o f possible human languages and 

the set o f possible human grammars fo r them. The mathematician remains 

free to range.

We are now in a pos ition  to ask what there is  about the mental- 

is t 's  d iv is io n  o f l in g u is t ic  labor tha t forces the m enta list to claim 

tha t a liens who converse w ith us in  English are not speakers of English 

while the autonomist lin g u is t  is  free  w ith his d iv is io n  of lin g u is tic  

labor to claim that these a liens are, in fa c t,  speakers o f English. Ac­

tu a lly  there doesn't seem to be anything in  e ith e r d iv is io n  of labor 

tha t would force the lin g u is t to claim tha t the aliens are not speakers
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o f English. The m enta list is  p e rfe c tly  free to claim tha t anyone who 

possesses an adequate grammar o f English (human or nonhuman) i*- a speaker 

of English. The m entalist both can, and would want to , define the Eng­

lis h  language as the set o f sentences (and th e ir  s truc tu ra l descrip tions) 

English is  standardly considered to be comprised o f and the m enta list 

both can, and would want to , define a speaker o f English as any e n tity  

tha t has an in te rna lized  grammatical device which can produce and recog­

nize a l l  and only the set o f English sentences (and th e ir  s truc tu ra l 

descrip tions). No harm emanates from there being nonhuman speakers o f a 

natural language. Thementalist is  not concerned as a professional with 

them nor with th e ir  grammars o f natural languages. As to the speakers 

o f English who might undergo a sudden massive neurological change, the 

proper m enta list response is  not tha t these ind iv idua ls  are no longer 

speakers o f English but ra ther tha t the class o f possible human grammars 

has changed.

Some autonomists might also be expected to be disturbed by the 

fa c t tha t the m enta list is  countenancing two d iffe re n t grammatical de­

scrip tions  fo r the same language. I f  there is  a s ingle optimal ("tru e ") 

grammar fo r any language, then, i t  would mean tha t at least one o f the 

species has a nonoptimal ( " fa ls e ")  theory o f the English language. The 

autonomist who wants to in te rp re t th is  fa c t as having adverse conse­

quences fo r  the m enta list approach must f i r s t  demonstrate th a t there is 

a t most a s ingle optimal ( " tru e ")  grammatical descrip tion fo r  every natu­

ra l language. As we w i l l  see in  Chapter 3, th is  is  a h igh ly implausible 

claim . One would also lik e  to see the term "optim al" defined in  terms 

o f a set o f nonconflic ting  c r ite r ia  tha t the lin g u is t ic  community can
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agree on. Thus fa r ,  the adjective "optim al" has been bandied about w ith ­

out any attempt at d e f in it io n  whatsoever.

The claim tha t i t  is  conceptually confusing fo r  the lin g u is t to 

study knowledge o f language rather than language is ,  i t s e l f ,  confused.

The lin g u is t  is  studying both language and the speaker-hearer's knowl­

edge o f tha t language. Surely i t  is  possible fo r  the same person to 

study an object and knowledge o f tha t object w ithout any inherent confu­

sion. Thp search fo r  a ns'/cholor,ic 2 l l w real grammar is  a search fo r 

knowledge o f the object language as well as a search fo r  knowledge about 

the speakers1 knowledge o f th e ir  language as long as the speakers' gram­

mar represents an accurate account o f the language they speak. The 

claim that speakers have accurate knowledge o f the structure  o f th e ir  

language does not seem p a r t ic u la r ly  bold—despite the attempt o f at 

leas t one autonomist to  convince us th a t speakers have knowledge o f how 

to manipulate th e ir  language but not knowledge about the language i t s e l f .

The claim tha t there is  a wide chasm between the concerns o f 

lin g u is ts  and those o f psychologists, because lin g u is ts  are (or should 

be) concerned w ith axiomatizations (which reveal underlying p rinc ip le s) 

while psychologists are concerned w ith algorithms (which purportedly get 

the job done but w ithout revealing the underlying princ ip les  tha t make 

the algorithm work), is  highly problematical. Theproblem is  tha t the 

d is tin c tio n  being promulgated between axiomatizations and algorithms is  

a r t i f i c ia l .  While i t  is  true tha t sp e c ific  algorithms may not be reveal­

ing, there is  nothing tha t in  p r in c ip le  prevents algorithms from reveal­

ing underlying p rinc ip le s . In fa c t,  tha t is  the goal o f v ir tu a l ly  every­

one who w rites algorithms fo r anything but the most t r i v ia l  purpose. On
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the other hand, there is  no guarantee tha t an axiomatization w i ll reveal 

the relevant underlying p rin c ip le s . A c tua lly , there is  nothing that can 

be captured (or revealed) by an axiomatization tha t is  in  p r in c ip le  un- 

capturable in  the form o f an algorithm and vice versa. ^  Any d is t in c ­

t io n  drawn between the subject matters o f l in g u is tic s  and psychology on 

the basis o f a claim  tha t speakers are saddled w ith unrevealing algo­

rithms is  fa lse . In a dd ition , no evidence has been provided to support 

the claim th a t speakers construct uiii'-eveal iny accounts o f th e ir  language 

whether in the form o f algorithms or axiom atizations—providing such 

evidence is  c le a rly  the f i r s t  step to be taken in advancing a d is t in c ­

tio n  o f th is  so rt.

The argument tha t lin g u is tic  rules are no more disconfirmable by 

psychological or neurological tes ting  than mathematical propositions are, 

also f a i ls .  The conceptualists in mathematics claim that mathematical 

propositions are about human mathematical reasoning. The conceptualists 

in  lin g u is tic s  claim th a t! in g u is t ic  rules are about language. The con­

cep tua lis t l in g u is t  who learns tha t some ru le  is  not psychologically 

real or fo r  tha t matter learns tha t an e n tire  grammar is  not psychologi­

c a lly  real is  not forced to  claim that the ru le  or the grammar is  an in ­

accurate or fa lse  account o f the language the way tha t the conceptualist 

mathematician would be forced to conclude tha t a psychologically discon- 

firmed mathematical proposition  is  fa ls e . A ll the conceptualist l i n ­

gu is t is  forced to conclude is  tha t the ru le  or grammar in question is 

not the form in  which speakers represent th e ir  knowledge of th e ir  lan­

guage. Psycholinguistic tests are viewed by the conceptualist lin g u is t 

as revealing something about speakers' knowledge o f language, riot
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something about language. There is  no fa lla c y , and nothing counter­

in tu i t iv e ,  in claim ing tha tpsycho lingu is tic  testing  can disconfirm  

claims about the spec ific  form o f human Knowledge.

S t i l l  another dubious claim is the claim tha t "P latonic" l i n ­

g u is tic  theories remove lim ita tio n s  on abstractness tha t prevent l i n ­

guists from producing the optimal (or " tru e ") grammar o f the language, 

a grammar whose o p tim a lity  the grammars o f humans can only approximate. 

There are many l i n y u i s t s  who wonder i f  there are grammars outside the 

class o f possible human grammars tha t are, in  any s ig n if ic a n t sense, 

more optimal than those w ith in . C e rta in ly , th is  has yet to  be demon­

s trated. Just how important are the differences between grammars tha t 

assign the same s truc tu ra l descrip tions i f  we are not adopting a "re a l­

is t  in te rp re ta tio n " o f the status o f these grammars? I f  we have, fo r 

example, a large set o f c lo c k s --a ll agreeing on the time but d iffe r in g  

in th e ir  in te rna l s tructure--can we seriously claim that one clock (or 

even a small subset o f the clocks) is  providing the most revealing and 

true account o f the time while the others are not? We can admittedly 

fin d  other grounds fo r  p re fe rring  one clock over another (e .g ., fo r aes­

th e tic  reasons, because the clock has a long-las ting  batte ry , because 

the clock is  e le c tr ic ,  e tc .) ,  but w i l l  there be a clock (or even a small 

set o f clocks) tha t is  optimal under every conceivable c r ite r io n  or 

w i l l  there be c o n flic tin g  c r ite r ia ? ^ 2

The lin g u is t ic  evidence suggests tha t we do not require any fu r ­

ther loosening o f our re s tr ic t io n s  on lin g u is tic  descrip tions to account 

fo r  the facts o f language. We would require the f u l l  power o f unre­

s tr ic te d  rew riting  systems i f  human languages are s t r ic t ly  recurs ive ly
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enumerable s e ts .^  I f  a language is s t r ic t ly  recursive ly enumerable, we 

w i l l  be able to id e n tify  a s trin g  as being grammatical in  a f in i te  num­

ber o f steps but there w i l l  be some strings (in  fa c t,  an in f in ite  number 

o f them) which we '- 'ill be unable to id e n t ify  as ungrammatical in a f i ­

n ite  number n  teps. But no evidence has ever been advanced to the 

e ffe c t tha t there are any ungrammatical strings which speakers are in  

p rin c ip le  incapable o f id e n tify in g  as such. In fa c t,  while there have 

been g in tc  a few claims that there are properties o f natural lanyuayeb 

tha t cannot be handled by context-free grammars, no one has ever claimed 

to have found some property o f natural language which cannot be handled 

by context-sensitive  grammars(which can a t most generate recursive sets). 

While i t  is  true  tha t transform ational grammars (of the Aspects type and 

a l l  subsequent versions) are equivalent in power to unrestricted re w r it­

ing systems (or Turing machines), none o f the grammars lin g u is ts  have 

w ritte n  has made cruc ia l use o f th is  power. Stan Peters has pointed out 

in several places tha t the grammars lin g u is ts  have w ritten  have exponen­

t ia l l y  bounded cycling functions and are therefore generating recursive 

sets. U n til autonomists f in d  some property o f natural language that re ­

quires the power o f an unrestricted  re w riting  system, we have no reason 

to use such systems and every reason not to , since there are grammars in 

tha t class th a t cannot, even in  p r in c ip le , be learned by an a lg o r ith m .^  

I f  a grammar cannot in p r in c ip le  be learned by any algorithm, then that 

grammar is  not a possible human grammar. I f  a l l the grammars fo r  a lan­

guage are unlearnable (and there are many instances where th is  is  the 

case), then tha t language is  unlearnable and cannot be considered a pos­

s ib le  human language. Even the autonomists are claiming to be r e s t r ic t ­

ing th e ir  a tten tion  to the set o f possible human languages.
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F in a lly ,  i t  is  not c lea r tha t the move to an autonomous ("P la ton­

is t " )  l in g u is tic s  does not cost us some o f the advantages o f the mental­

is t  ("Conceptualist") approach. For instance, the conceptualist approach 

defines the set o f possible human languages in terms o f the set o f pos­

s ib le  human grammars (the set of possible human languages is  the set of 

languages generated by the set o f possible 'riman grammars--which is  i t ­

s e lf  generated by a lgorithm ). The autonomist is  presumably not concerned 

with defin ing trie set o f possible human grammars. I t  remains to be seen, 

then, how the autonomist is  going to be able to decide on the precise 

contents o f the set o f possible human languages w ithout determining the 

set of possible human grammars ( i . e . ,  w ithout reintroducing the goal 

th a t they want to  ship back to  psychology). The autonomous lin g u is t  is  

sure to fin d  numerous instances where there is  disagreement about whether 

or not some set o f sentences is  a possible human language. In a case 

lik e  th is ,  the conceptualist can hope to resolve the c o n f lic t  by b ring ­

ing to bear evidence from psycho linguistics about the possible form of 

a human grammar. I f  the language in  question cannot be generated by a 

grammar of the specified form, then i t  is  not a natural language. But 

where does the autonomous l in g u is t  go fo r  add itional evidence tha t can 

resolve the dispute?

None o f the a n ti-m e n ta lis t arguments tha t has been considered 

here establishes tha t the idea o f a "m entalist l in g u is tic s "  is  concep­

tu a lly  confused. Nor do there seem to be any strong arguments fo r  seek­

ing more powerful, less re s tr ic t iv e  grammars. There is  no reason, then, 

why lin g u is ts  should not attempt to develop "psycho logica lly re a l" gram­

mars or a "psycho logica lly re a l"  general lin g u is t ic  theory which explains
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how speakers acquire these "psycho logica lly re a l" grammars.

There are, in  fa c t,  some lin g u is ts  who claim tha t the only worth­

while goal fo r  lin g u is ts  is  the goal o f providing "psycho logica lly re a l" 

grammars and a "psycho logically re a l" general lin g u is t ic  theory. Derwing 

(1973) is  p a r t ic u la r ly  vehement on the subject:

Unless some ra tiona l basis can be established fo r making us th ink  
tha t some very close re la tio n  holds between the l in g u is t 's  (u ltim ate) 
grammar o f any language L and the native speaker's own in te rna lized  
'mental' grammar fo r  th is  same L, a l l  the l in g u is t 's  grammar-writing 
a c t iv i ty  must surely degenerate in to  a kind o f h ig h ly  in te l le c tu a l-  
ized and complex game, the resu lts  o f which can seemingly have no 
relevance to anything in  the real world and hence can be o f no in te r ­
est to  anyone (except, perhaps, to tha t special type o f ind iv idua l 
who is  simply drawn by natural in c lin a tio n  to crosswords, cryp to­
grams, chess and other such in te lle c tu a l puzzles fo r  the pleasure of 
the mental stim u la tion  which they a ffo rd ) [Derwing 1973 p .47].

Derwing's disdain fo r  research on nonhuman grammars fo r  human 

languages seems excessive. I t  seems reasonable, though, to  assume tha t 

the m a jo rity  o f lin g u is ts  w i l l  prefer to  d ire c t th e ir  research toward 

making a con tribu tion  to our understanding o f the nature o f the human 

mind and i t s  lin g u is t ic  ca p a b ilit ie s  i f  th is  goal is  at a l l  achievable. 

Surely "a ," i f  not "th e ," primary reason fo r  studying human languages is  

to learn about the humans who are the source o f our objf :c o f in qu iry .

But, as Chomsky admits, i t  is  a question o f in te res ts  and research p r io r ­

i t ie s ,  not one o f "r ig h t or wrong."

1.3 On Chomsky's Claim tha t Transformational Generative Grammar is  a 
M en ta lis tic  Theory o f Language

The second lin e  o f a ttack directed against Chomsky's Transforma­

tio n a l Generative Grammar (T.G.G.) takes umbrage not with the claim tha t 

l in g u is tic s  should be a m en ta lis tic  science but rather w ith the claim 

th a t T.G.G. represents a m en ta lis tic  science o f language. To see why
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the charge has been leveled that T.G.G., despite i t s  m enta list rhe to ric  

and ideology, is  not a m enta lis tic  theory, i t  is  necessary to consider 

the performance model developed by Chomsky and M il le r .  The production 

device, as described in Chomsky's 1958 paper, "L ingu is tics , Logic, Psy­

chology and Computers," consists o f two components: (1 j a component 

which takes a set of inputs ("about which we know too l i t t l e  even to 

speculate" [p .431]) and selects a set o f "choices" ( i . e . ,  a p a rticu la r 

sentence to be p ro d u c e d )  and (?) a. transform ational grammar which oper­

ates on the output o f the f i r s t  component producing as its  output its  

p a rtic u la r  desired sentence. The recognition device recognizes a sen­

tence by "determining tha t th is  sentence is  'p red ic ted ' (generated) by 

th is  theory [ i . e . ,  the transform ational grammar] and in  determining how 

i t  is  generated" (p .433). Chomsky and M ille r  (1963) describe the recog­

n it io n  devices as having two major components: (1) a set o f heu ris tics  

which, using short-term memory, produce a reasonable f i r s t  guess at the 

s truc tu re  o f the input s trin g  and (2) a component containing the trans­

form ational grammar in long-term memory which recognizes the input 

s tr in g  by discovering whether and how i t  can be generated by the grammar. 

Chomsky and M ille r  suggest tha t the p la u s ib il i ty  o f th is  model could be 

tested by checking to determine i f  "our performance on tasks requiring 

an appreciation o f the s tructure  o f transformed sentences is  some func­

t io n  o f the nature, number, and complexity o f the grammatical tran s fo r­

mations involved" (p .481). Despite the fa c t tha t se 1 o f the compo­

nents o f the performance model which perform c r it ic a .  ijt io n s  were 

described in  only the vaguest terms and in  advance o f the psychological 

tests  they advocated, Chomsky and M il le r  claim that any sa tis fa c to ry
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model o f performance w i ll incorporate a transform ational grammar as a 

v ita l component.15

Psycholinguists seeking to determine whether or not transforma­

tiona l grammars play any d ire c t ro le  in  speech recognition have consid­

ered two ways in which the rules o f a transformational grammar could be 

u t il iz e d .  The most commonly considered method is ca lled analysis by 

synthesis. I t  is  the method most s im ila r to the one described by Chomsky 

and M il le r .  Analysis by synthesis involves searching through the  output 

o f the transform ational grammar to determine whether or not the grammar 

generates a p a rt ic u la r  input s tr in g . To keep the search from being im­

possibly lengthy a powerful set o f heu ris tics  is  needed to  cut down dras­

t ic a l ly  the size o f the search. They are said to accomplish th is  by pro­

vid ing a pre-analysis o f the input s tring  which defines a set of proper­

t ie s  to  be searched fo r  and excludes a set o f properties tha t need not 

be searched fo r .  The second model which makes d ire c t use o f the trans­

formational grammar is  called analysis by ana lysis. I t  c a lls  fo r  pro­

vid ing a deriva tion  by having b i-d ire c tio n a l ru le s . (something not easily 

definable fo r transformational ru les) tha t permit us to run the grammar 

backwards, producing a l l  the intermediate deriva tiona l stages u n t il we 

return to  the s ta rt  symbol S. This approach also requires some sort of 

pre-analysis o f the input s trin g  ( i . e . ,  an in i t ia l  guess as to the sur­

face structu re  o f the s trin g ) to have the vaguest semblance o f p laus i­

b i l i t y .  No serious attempt has been made to provide a working model of 

e ith e r o f these two types. Attempts have been made, however, to tes t 

both models. The reason that is  considered feas ib le  despite the lack of 

the h eu ris tic  "pre-analysis" components both models require, is tha t
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both models pred ic t thatour performance on tasks requiring an apprecia­

t io n  o f the s tructure of transformed sentences w i ll be some function of 

the "nature, number, and complexity" o f the grammatical transformations 

involved. This prediction is  called the Derivational Theory o f Com­

p le x ity .

There have been numerous tests  o f the Derivational Theory c f Com­

p le x ity . The resu lts  o f these tests are surveyed in Fodor and G arrett 

(1966), Bever (1968), Watt (1970), and Fodor. Bever. and Garrett (1974). 

The resu lts  o f the experimental tests f a i l  to support the claim tha t 

transform ational deriva tions play any ro le  whatsoever in  actual sentence 

recogn ition . These resu lts  are accepted by v ir tu a l ly  a l l  psycholin- 

gu is ts --inc lud in g  those who had a vested in te re s t in  confirming that 

transformations are employed d ire c t ly  in  the process c f sentence recog­

n itio n . There has been very l i t t l e  work done on the sentence production 

version o f the Derivational Theory o f Complexity but no one seems to be 

holding out much hope tha t the resu lts  w i l l  be any d iffe re n t in  tha t 

quarter.

There is ,  o f course, one form o f challenge to which these experi­

ments are a l l  vulnerable--they are a l l based on spec ific  theories of 

transformational grammar and w ith in  those theories based on spec ific  fo r ­

mulations o f ru les. Anyone who has followed Chomsky's rapid passage 

through a succession o f s ig n if ic a n tly  d iffe re n t varian ts o f T.6.G. re a l­

izes what a fast-moving ta rge t he represents fo r  those who are in te n t on 

em p irica lly  testing  the claims he has made. What we need, then, ere re ­

su lts  tha t are generalizable to a l l forms of transform ational grammar. 

Fortunately, there are resu lts  from automata theory tha t may allow us to
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make generalized claims about the p la u s ib il i ty  o f the analysis by synthe­

s is  and analysis by analysis models.

The resu lts  tha t I re fe r to have a bearing on the "h e u ris tic " 

components tha t are needed to speed up the searches tha t are performed 

in  the analysis by synthesis and analysis by analysis models of sentence 

recognition and are needed to speed up the techniques fo r "homing in " on 

the sp e c ific  sentence we want our random sentence generating transforma­

tio n a l grammars to produce. The search process fo r both recognition and 

production w i l l  be hopelessly in e ff ic ie n t  and time consuming unless a 

set o f "h e u ris tics " ex is ts  which can speed up the process remarkably.

The f i r s t  problem to be confronted in  providing a set of heuris­

t ic s  to speed up the search a c t iv it ie s  o f the recognition arid production 

devices is  a term inological one. Luchins and Luchins (1965) point out 

tha t "a heu ris tic  procedure may be contrasted w ith an algorithm  in the 

sense th a t the la t te r ,  i f  used co rre c tly , in va riab ly  leads to so lu tion , 

whereas a h eu ris tic  is  not guaranteed to lead to so lu tion  but may help; 

i t  is  used fo r  i t s  suggestive value" (p .136). C learly what we need in 

connection w ith speech production and recognition is  an algorithm , not 

a set o f h e u ris tics . Chomsky's claim is  tha t speakers can, in p r in c ip le , 

produce and recognize every sentence o f th e ir  language. In other words, 

i f  temporal and memory lim ita tio n s  and other factors such as d is in te re s t, 

e tc .,  were removed, there would be no sentence tha t speakers could f a i l  

to be able to  produce or recognize. I f ,  however, we were ta lk in g  about 

a s itu a tio n  in  which heu ris tics  were employed in  sentence production and 

recogn ition , there would be some sentences o f the language which could 

never be produced or recognized. This claim  has never been made in
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connection with these devices. We are searching, therefore, fo r an a l­

gorithm, not a set o f heu ris tics . I t  is  important to  c lear up th is  con­

fusion because many psycholinguists have been misled in to  th inking they 

are searching fo r  a loosely in te rre la te d  patchwork o f heu ris tics  that 

allows the lin g u is t to  get a job done in a quick and inelegant manner 

tha t could be accomplished in a more tedious and more revealing manner 

w ithout such heu ris tics .

Once we have agreed tha t we are searching fo r  an algorithm to 

speed up the a r r iv a l a t a de riva tion  fo r  an input s tr in g  or a desired 

output s tr in g , we are in  a position  to apply some resu lts  from automata 

theory. E. M. Gold (1967) has shown16 that there is  no algorithm  that 

can consis tently  a rrive  a t a ta rget grammar, de riva tion , e tc .,  faster 

than the enumeration algorithm . In other words, while another algorithm 

may a rrive  at some spec ific  ta rg e t grammars, de riva tions , e tc ,,  faster 

then the enumeration algorithm , i t  is  not un ive rsa lly  fa s te r , so there 

must be some (possib ly an astronomical number o f) ta rge t grammars, d e r i­

vations, e tc . ,  tha t are reached only a fte r  the (astronomical) amounts 

o f time ty p ic a lly  consumed by the enumeration algorithm . M ille r  (1965), 

fo r  instance, estimated tha t the enumeration needed to recognize any 

given twenty-word s trin g  would require as much time to enumerate as the 

universe is  cu rre n tly  estimated to have been in existence. I t  fo llow s, 

then, thatChomsky's production and perception models cannot have a "heu­

r is t ic "  component th a t w i l l  make use o f a transform ational grammar in an 

e f f ic ie n t  and re a lis t ic  manner. Whatever the production and recognition 

devices are tha t are employed by humans, they cannot make d ire c t use of 

a transform ational grammar in th e ir  operation.
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How, then, do we in te rp re t the resu lts  o f the psychological 

tes ts  and the find ings in  automata theory? Fodor and G arrett (1966) 

proposed that "an acceptable theory o f the re la tio n  between competence 

and performance models w i l l  have to represent that re la tio n  as abstract, 

the degree o f abstractness being proportional to the fa ilu re  o f formal 

features o f deriva tions to correspond to performance variab les" (p .152). 

Fodor, Bever, and G arrett (1974, pp.369-71) present f iv e  possible re­

sponses to the fa c t tha t the grammar is  not concretely realized in the 

perceptual model ( i . e . ,  the decoding processes compute the same s truc ­

tu ra l descrip tions as the grammar but the information they use in  th e ir  

computations is  not represented in the same form as tha t in which i t  is 

represented in the grammar).

The f i r s t  possible response to the question o f what possible s ta­

tus the grammar and lin g u is t ic  universals can have i f  they are not part 

o f the production-recogn ition system is ,  o f course, to deny tha t the e v i­

dence is  strong enough to support such a conclusion. The evidence is ,  

as we noted, not to ta l ly  unassailable. Most psycholinguists (including 

Fodor, Bever, and G arrett) fee l tha t the evidence is  not about to be set 

aside. The independent evidence from automata theory which has yet to 

be considered by psychcling ris ts  makes the conclusion quite  convincing.

The second response Fodor, Bever and G arrett discuss concerns 

the status o f l in g u is t ic  universals. There are several possible in te r ­

pretations fo r  the facts here. We can claim that lin g u is ts  were wrong 

about th e ir  proposed universals, or claim tha t they should be re in te r ­

preted as properties o f s truc tu ra l descrip tions,o r claim that the un i­

versals describe the production or recognition systems. The empirical 

status o f l in g u is t ic  universals w i l l  be considered in  the next chapter.
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The th ird  p o s s ib il ity  the authors discuss is  tha t the universals 

don 't apply to  the recognition device. This device contains heu ris tics  

which do not always assign correct s truc tu ra l descrip tions, and when 

th is  happens a "bru te-force" analysis by synthesis routine ac tua lly  u t i ­

l iz in g  the transform ational grammar is  used. The grammar is  thus psycho­

lo g ic a l ly  real even though i t  doesn't ty p ic a l ly  play a ro le  in the lan­

guage-processing system. I t  is  d i f f i c u l t  to envision how th is  is  to 

work; Apparently the heu ris tics  p e rio d ica lly  ra il (as by d e fin it io n  

they should) and the "brute force" response to the s itua tio n  is  to em­

ploy a technique tha t is  hopelessly im practica l. But i f  th is  were the 

case, conversation would be punctuated w ith  pauses the length o f the 

existence o f the universe and th is  is  ju s t not the case.

The fourth  p o s s ib il ity  is  tha t

Everyone is  r ig h t.  In th is  view, both the grammar and the 
processing heu ris tics  are psycho logically re a l. The function of 
the grammar is  to  provide a ' l ib r a r y ' o f information about the s truc ­
tu re  in  a language, and the function ing o f (some o f the) heuris tics  
is  to access the grammar, i . e . ,  to ask what the grammar says about 
the s truc tu re  o f the p a rticu la r s tr in g  o f morphemes to which the 
hearer is  attending. Such a re la tio n  between the grammar and the 
perception system is  compatible w ith the negative evidence on DTC 
so long as the heu ris tics  access the grammar by some means other 
than using i t  to a c tu a lly  run through grammatical deriva tions. I f ,  
in  fa c t,  there is  an objection to th is  approach, i t  is  only tha t 
there is ,  a t present, no p o s itive  reason fo r  believing i t  is  true , 
and such sentence-processing heu ris tics  as are supported by the 
ava ilab le  data are not of th is  kind [p .31].

Fodor, Bever and Garrett are, however, overlooking the fa c t 

tha t there is  no method o f access to the grammar fa s te r than the enumera­

t io n  technique. There is  ju s t no point in  pos iting  a l ib ra ry  whose in ­

formation cannot be had in a humanly relevant timespan.

The f in a l p o s s ib il ity  they suggest is  tha t recognition proce­

dures may only be constructable by an algorithm  operating on grammars
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tha t correspond to the standard lin g u is t ic  universals in  format. The 

ch ild  f i r s t  learns a grammar o f th is  so rt and then constructs the recog­

n itio n  device. There is  no evidence tha t th is  is  the case. The burden 

of proof rests on the holder o f such a position to demonstrate f i r s t  

tha t there are recognition procedures tha t cannot be devised d ire c t ly  

but only via a transformational gramnar of whatever so rt Chomsky is  

presently advocating and second tha t humans use such a recognition pro­

cedure (since there w i l l  surely be procedures tha t produce recognition 

algorithms d ire c t ly ) .

The position  I  p refer is  tha t o f Steinberg (1970):

I f  a person is  presumed to have one order o f competence rules fo r 
production and another fo r  understanding, why would he s t i l l  need 
another order, tha t o f Chomsky's model o f competence. The postula­
tio n  o f the existence o f an organization o f ^.nguage knowledge such 
as Chomsky's is  th e o re tic a lly  superfluous [Steinberg 1970 p .187].

When evaluating the need fo r a "competence" grammar, we should 

keep in  mind the fa c t tha t the production and recognition devices are 

highly 's tra c t algorithms (not "h e u ris tics ") on the same order of 

"com plexity," "sys tem a tic ity ," "formalness," e tc .,  as Chomsky's "compe­

tence" transform ational grammars (which are also algorithm s). We should 

also keep in  mind tha t i f  we do decide to concern ourselves exclusively 

w ith production and recognition devices, we are not committing the f a l ­

lacy o f dealing with lin g u is t ic  performance rather than competence. Re­

ca ll Chomsky's Aspects d e fin it io n  o f the competence/performance d is tin c ­

t io n :

L in g u is tic  theory is  concerned p rim a rily  w ith an ideal speaker- 
lis te n e r in  a completely homogeneous speech community, who knows 
i t s  language p e rfe c tly  and is  unaffected by such grammatically i r ­
relevant conditions as memory lim ita tio n s , d is tra c tio n , s h ifts  o f 
a tten tion  and in te re s t, and errors (random or ch a ra c te r is tic ) in
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applying his knowledge o f the language in  actual performance, . . . 
We thus make a fundamental d is tin c tio n  between competence (the 
speaker-hearer's knowledge o f his language) and performance (the 
actual use o f language in  concrete s itua tions [Chomsky 1965 pp.3-4 ].

The production and recognition devices are ju s t  as much an id ea liza tion  

as the so-called "competence" grammars. These devices are not concerned 

w ith ind iv idua l speakers and they are not concerned with actual l in g u is ­

t ic  performance. They are concerned w ith the knowledge speakers have o f 

th e ir  language which is  represented in the form o f a production and a 

recognition device. The lin g u is t who is  in terested in constructing the 

production and recognition devices is  not going to be any more in te r ­

ested in  such "ir re le v a n t conditions as memory lim ita tio n s , d is tra c tio n s , 

s h ifts  o f a tte n tio n , and errors (random or cha rac te ris tics ) in  applying 

his knowledge o f the language in  actual performance" than Chomsky is  

when w ritin g  a transformational grammar. Performance errors w i l l  be ex­

plained away in terms o f facto rs  outside o f the purview o f the produc­

tio n  and recognition devices. The term "competence" should never have 

oten m isleadingly re s tr ic te d  to applying to the component o f the "per­

formance" model consisting o f the transformational grammar. The e n tire  

"performance" model can be called the "competence" model since no com­

ponent o f the model is  any more concerned w ith actual performance or 

any less idealized than the transform ational grammar.

One can conclude, then, tha t the burden o f proof is  on the l i n ­

g u is t who wishes to maintain th a t the recognition and production devices 

are derived by algorithm  from a transformational grammar or who wishes 

to maintain tha t the production and recognition algorithms so abysmally 

f a i l  to explain the facts  o f language tha t we must assume tha t speakers 

construct an add itional algorithm  (the transformational grammar) to
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re c t ify  th is  inadequacy. U n til we see concrete evidence tha t e ithe r o f 

these s itua tio ns  obtains, we have no reason to maintain th a t transforma­

tio n a l grammars are in  any sense "psycho logica lly real."and i t  would be 

dogmatism (o f the type Chomsky a ttr ib u te s  to Skinner] to claim otherwise.

I have yet to  present Chomsky's response to the negative resu lts  

o f the psycho lingu is tic  te s ts . Chomsky has not endorsed Fodor, Bever 

and G arre tt's  e ffo r ts  to salvage the claim tha t transformational gram­

mars are in some sense "psycho loyica ily re a l."  In fris 1376 paper, ::un 

the B io logical Basis o f Language Capacities," Chomsky claims tha t i f  "we 

establish the r e l ia b i l i t y  o f the judgments and give substantia] indepen­

dent evidence fo r  the theore tica l constructions, showing tha t the postu­

lated p rinc ip le s  explain many other fac ts  o f a s im ila r nature, withstand 

empirical te s t in  English and other languages e tc ."  ( p . l l ) ,  th is  is  su f­

f ic ie n t  grounds fo r  cla im ing tha t the grammar is  psychologically re a l.

He re jects  the claim that psychological tes ting  is  required before we can 

a ttr ib u te  "psychological r e a li ty "  to  our hypothetical grammatical con­

s tru c ts .17 Chomsky maintains tha t his views correpond to standard scien­

t i f i c  practice  which he il lu s tra te s  w ith the fo llow ing account of how 

astronomers normally conduct th e ir  s c ie n t if ic  in q u irie s :

Consider the problem of determining the nature o f the thermonuclear 
reactions tha t take place in  the in te r io r  o f the sun. Suppose that 
ava ilab le  technique only permits astronomers to study the lig h t  
emitted a t the outermost layers o f the sun. On the basis o f the 
information thereby a tta ined , they construct a theory o f the hidden 
thermonuclear reactions, postu la ting  tha t l ig h t  elements are fused 
in to  heavier ones, converting mass in to  energy, thus producing the 
sun's heat. Suppose tha t an astronomer presents such a theory, c i t ­
ing the evidence tha t supports i t .  Suppose now that someone were 
to approach th is  astronomer w ith the fo llow ing contention: True, you 
have presented a theory tha t explains the ava ilab le  evidence, but 
how do you know th a t the constructions o f your theory have physical 
r e a l i ty - - in  short, how do you know tha t your theory is  true? The
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astronomer could only respond by repeating what he has already pre­
sented. Here is  the evidence availab le and here is  the theory that 
I o f fe r  to explain i t .  The evidence derives from investiga tion  of 
l ig h t  emitted a t the periphery. We might want to place a laboratory 
inside the sun to obtain more d ire c t evidence, but being unable to 
do so, we must te s t and confirm our theory in d ire c t ly .  One might 
argue tha t the evidence is  inconclusive or tha t the theory is  objec­
tionable on some physical (o r, conceivably, methodological) grounds. 
But i t  is senseless to ask fo r  some other kind o f ju s t i f ic a t io n  fo r 
a ttr ib u tin g  'physical r e a l i t y 1 to the constructions o f the theory, 
apart from considerations o f th e ir  adequacy in  explaining the e v i­
dence and th e ir  conformity to the body o f natural science, as cur­
re n tly  understood. There can be no other grounds fo r a ttr ib u tin g  
physical re a li ty  to the s c ie n tis t 's  constructions [Chomsky 1976a 
pp.4 -5 ].

Chomsky admits tha t new and more d ire c t methods of studying 

events taking place inside the sun may be devised but denies tha t any 

em pirica l evidence w i ll ever be to ta l ly  conclusive. The skeptics w i ll 

s t i l l  be in a pos ition  to  in s is t  on add itiona l evidence before they w ill 

accept the astronomer's claim o f physical r e a li ty .  This in f in i t e  re ­

gression is  also possible in  lin g u is tic s :

. . . l ik e  the astronomer d is sa tis fie d  with study o f l ig h t  emissions 
from the periphery o f the sun, we can search fo r  more conclusive e v i­
dence, always aware tha t in  empirical inqu iry  we can at best support 
a theory against substantive a lte rna tive s  and empirical challenge, 
not prove i t  to  be true . I t  would be quite  reasonable to argue 
against a claim fo r  psychological r e a li ty —i . e . , tru th  of a certa in 
theory—on the grounds tha t the evidence is  weak and susceptible to 
explanation in  d iffe re n t terms; needless to say, the evidence that 
supports the lin g u is t 's  constructions is  incomparably less s a t is fy ­
ing than tha t ava ilab le  to  the phys ic is t [Chomsky 1976 pp.5-5].

One can re a d ily  agree with Chomsky tha t an astronomer who has 

considered a l l the availab le evidence and is  not confronted with a set 

o f competing theories (a ll in  accord w ith the fac ts ) is  free to place a 

'r e a lis t  in te rp re ta tio n ' on his theory. One cannot agree, however, that 

th is  is  the s itu a tio n  thatobta ins at the moment in lin g u is tic s . One of 

the more c r it ic a l problems confronting the lin g u is t at th is  time is  the 

fa c t tha t the standard categories o f l in g u is t ic  data grossly

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



41

underdetermine lin g u is t ic  hypotheses. For every set o f l in g u is t ic  data 

there is  a superabundance o f grammars tha t accurately pred ic t the data.

As discussed in Chapter 3, there is no princ ip led  basis fo r  selecting 

one o f these grammars over a l l  the others as the "psychologically re a l" 

grammar.

I t  is  also not the case tha t the lin g u is t,  lik e  the astronomer, 

has considered a l l  ava ilab le  categories o f data. I t  may be the case that 

the diehard skepLic can always in s is t  on additional evidence betore he/ 

she w i l l  accept a " re a lis t  in te rp re ta tio n ," but th is  does not excuse the 

lin g u is t  from the re s p o n s ib il ity  o f considering a l l  availab le forms o f 

data relevant to a claim  before advancing the claim tha t the hypothesis 

is  true  o f the real world. I t  seems to me that i t  is  the duty o f the 

s c ie n tis t  to  make a sincere e f fo r t  to  consider a i l relevant categories 

o f data. I f  we don 't in s is t  th a t sc ie n tis ts  have th is  duty, sc ie n tis ts  

w i l l  be free  to consider whatever subpart o f the data they find  conve­

n ien t. I t  is  unfortunate ly the case thatmany sc ie n tis ts  would fin d  i t  

convenient not to consider any evidence which places th e ir  theory in 

jeopardy. I t  seems foolhardy to permit an astronomer to advance a claim 

about the nature o f the sun so le ly  on the basis o f in d ire c t evidence i f  

there is  more d ire c t evidence ava ilab le  or to permit a geologist to ad­

vance claims about the geomorphology of Mars so le ly  on the basis of e v i­

dence ava ilab le  from earthbound observations when the Mariner probe pro­

vides us w ith new and more d ire c t data. I f  we in s is t  tha t sc ie n tis ts  

confront as much o f the ava ilab le  data as is  possible, we can cut down 

on the number o f fa lse  theories which are proposed. Science does not 

advance very qu ick ly  i f  s c ie n tis ts  waste th e ir  time re fu ting  theories 

tha t should never have been advanced in the f i r s t  place.
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The primary reason the s c ie n tis t cannot ignore whatever evidence 

he pleases to , o f course, is  tha t the evidence he chooses to ignore may 

contain counterexamples to the theory tha t is is  proposing. Presumably, 

sc ie n tis ts  are in terested not only in making lin g u is t ic  theories te s t­

able but also in tes ting  them. There is  ju s t no s c ie n t if ic  ju s t i f ic a t io n  

fo r  attempting to ignore new types o f p o te n tia lly  disconfirm ing evidence. 

No matter what d isc ip lin e  the evidence is  exiled to , there is  s t i l l  a 

general s c ie n t if ic  requirement o f goodness of f i t  between related scien­

t i f i c  domains. Chomsky must therefore confront the negative results 

from both psycho linguistics and automata theory and e ithe r explain these 

resu lts  away or abandon his claim tha t transform ational grammars are psy­

cho log ica lly  rea l. Meanwhile, the res t of us can re jo ice  in  the prospect 

tha t evidence from psycho lingu is tics , e tc .,  may be able to help us reduce 

our superabundance o f grammatical hypotheses to a more manageable le ve l.

1.4 Conclusions

In th is  chapter we have been evaluating whether or not lin g u is ­

t ic s  should be a m en ta lis tic  science and whether or not transformational 

grammars o f the types tha t have been proposed in  the lite ra tu re  are in  

any sense "psychologically re a l"  ( i . e . ,  in  any sense part o f an adequate 

m enta list general l in g u is t ic  theory!. Chomsky's claim th a t lin g u is tic s  

should be a m enta lis tic  science whose goal is  to explain lin g u is tic  com­

petence and i t s  acqu is ition  has recently been challenged by a number o f 

c r i t ic s  (1) on the grounds tha t the proper subject matter fo r  l in g u is tic  

investiga tion  is  language, not knowledge o f language, (2) on the grounds 

tha t Chomsky's enlarged domain o f in qu iry  has yet to be shown more e f f i ­

c ie n t, productive or natural than the t ra d it io n a l domain o f lin g u is tic
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in q u iry , (.3) on the grounds tha t the m enta list (or conceptua list) ap­

proach makes c o u n te r- in tu it iv e  claims about what constitu tes a speaker 

o f a natural language, (4) on the grounds tha t the m entalists fa ls e ly  

claim tha t grammatical rules are subject to  fa ls i f ic a t io n  via psycholo­

g ica l or neurological tes ting  when in fa c t grammatical rules are no more 

subject to psychological d isconfirm ation than are mathematical tru th s , 

(5) on the grounds tha t lin g u is tic s  should be concerned w ith axiomatiza- 

tions while psycho linguistics should he concerned with algorithms fo r 

language use, and (6) on the grounds tha t m enta list re s tr ic t io n s  on the 

form of grammars force us to provide nonoptimal, "untrue" accounts o f 

human languages.

I t  has been argued here tha t there is  no reason that the l i n ­

gu is t cannot be concerned w ith both language and knowledge o f language, 

since no conceptual confusion necessarily ensues from dealing with both 

top ics . In order to  deal adequately w ith the question of what is  the 

precise nature o f human lin g u is t ic  competence, researchers w i l l  have to 

be fa m ilia r  w ith the s tructure  o f language as well as techniques fo r  de­

term ining the precise contents o f human knowledge. There is  no reason 

why i t  should be the psychologist and not th e lin g u is t who investigates 

th is  enlarged domain. The m entalist approach does not en ta il any counter­

in tu i t iv e  claims about what constitu tes a speaker o f a language, and the 

m enta lis t does not claim tha tp sych lingu is tic  or neu ro ling u is tic  tests 

can disprove grammatical ru les. What the m enta list claims is tha t psy- 

ch o lin g u is tic  and neu ro ling u is tic  tests can disprove claims tha t these 

ru les are part o f the grammar in te rna lized  and used by speakers of the 

language. The rules in  question iriayvery well be part o f another grammar
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o f the language which is not in terna lized by speakers o f the language.

The d is tin c tio n  drawn between axiomatizationsand algorithms on the basis 

o f "revealingness" is  contrived and fa lse . In any case, no one has dem­

onstrated tha t speakers manipulate th e ir  language with a set o f unreveal - 

ing rules o f any type. Nor has anyone demonstrated tha t we need any ad­

d itio n a l loosening o f grammatical re s tr ic t io n s  to  come up w ith  optional 

"true " grammars. I f  anything, the evidence shows that we need more re-

much headway w ith the claim tha t mentalists do not have the optimal 

"true " grammar o f the language u n t il an acceptable d e f in it io n  o f "o p t i­

mal" is  provided along w ith evidence that suggests that only a single 

grammar w i l l  meet i t s  c r i te r ia  and tha t tha t grammar is  outside the 

class o f possible human grammars. I t 's  also not clear how one o f the 

set of grammars tha t accurately pred ict the lin g u is t ic  data is  the 

"true " grammar while other grammars are " fa ls e ."  I t  is  not se lf-ev id en t 

tha t the notion o f tru th  applies here at a l l . A ll we seem to need is  

the d is tin c tio n  is / is  not a grammar o f the language. Since none o f the 

c rit ic is m s  o f the m enta list approach has been v a lid ,  i t  seems reasonable 

to conclude tha t the lin g u is t  is  free to develop a m enta list l in g u is tic s . 

The research goals o f the m enta lis t are unquestionably worthwhile.

Agreement w ith Chomsky's goals is ,  o f course, not agreement with 

Chomsky's claim  tha t he has made s ig n if ic a n t progress toward a tta in ing  

those goals. Psycholinguistic tests  reveal tha t no version o f tra n s fo r­

mational grammar tested to date plays an active  ro le  in  language use. 

Results from automata theory reveal tha t no model o f the speaker-hearer's 

competence tha t incorporates a grammar functioning as a random generating
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device (whatever the power o f tha t grammar may be] w i l l  be an adequate 

model o f the speaker-hearer's competence because there is  no way of ac­

cessing the output o f tha t device in  real time. Analysis o f a lte rna tive  

roles fo r  transformational grammars to play in connection w ith lin g u is ­

t ic  competence reveals thatnone o f these ro les is  v iab le . I t  is  the 

conclusion of th is  chapter tha t lin g u is ts  must turn th e ir  a tten tion  to 

developing a function ing performance model. This model cannot be a 

loose patchwork o f "h e u ris tics " but rather must be a fu ll-f le d g e d  algo­

rithm . There is  no reason to believe tha t the lin g u is t w i l l  have to 

provide anything more than th is  to  meet the m enta list goals. As we 

noted in  th is  chapter, th is  "performance" model is  as abstract and idea l­

ized as anything Chomsky has ever proposed as a "competence" model and 

i t  doesn't seem to require supplementation by any other sort o f grammar. 

Studies o f le a rn a b ility  by automata theo ris ts  and the l in g u is t 's  own 

best estimates o f how much power our grammars w i ll need suggest tha t the 

power o f the human grammatical systems must be no greater than tha t of 

a p r im it iv e  recursive automata.
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Footnotes

^The reader should not be misled in to  th ink ing tha t LSLT is  to ­
ta l ly  devoid o f references to speakers' l in g u is t ic  a b i l i t ie s  (see pp. 
113-114). On the other hand, the reader should also be warned that 
there are qu ite  a few scholars who w i ll take Chomsky's claims of an im­
p l i c i t  "psychological analogue" w ith a grain of s a lt  because of some ex­
tremely strong an ti-m en ta lis t sentiments that were expressed in LSLT 
(some o f which were toned down fo r the 1975 e d itio n ).

2Despite the use o f the term "competence" in  th is  passage, the 
terms "competence" and "performance" are not used in e ithe r LSLT or 
Syntactic S tructures. Chomsky maintains, however, tha t the d is tin c tio n  
is  c lear throughout (see p. 7 o f the 1975 in troduction  to LSLT).

JAt the po in t when th is  paper was w ritte n , Chomsky's lin g u is tic  
theory did not include a semantic component, so the closest he could 
come to provid ing a semantic in te rp re ta tio n  was to recover the underly­
ing s tru c tu ra l descrip tion .

4
The discussion section o f "The Logical Basis of L ingu is tic  

Theory" (1964b) contains a luc id  explanation o f the d ifference between 
the recognition procedure and the grammar (c f. p. 996).

8This warning was reissued many times. Perhaps the most impor­
ta n t subsequent discussion of the d iffe rence between the grammar and 
the production and recognition devices i t  is  incorporated in to  appears 
in  "Deep Structure, Surface Structure and Semantic In te rp re ta tion " (1970) 
where Chomsky discusses the proper in te rp re ta tio n  o f d ire c t io n a lity  
(see pp. 70-71).

^Chomsky, on occasion, speculates that transformations may serve 
to get around memory lim ita tio n s  (see p. 156 o f "The Formal Nature o f 
Language" [1967]).

7Chomsky p e rio d ica lly  claims tha t there should not be separate 
grammars fo r  production and perception (see, fo r example, p. 45 o f 
Chomsky's 1964c discussion of M ille r  and E rvin).

8Chomsky (1958) indicates the. the ch ild  in te rna lizes  a grammar: 
". . . on the basis o f observations o f a certa in  set o f sentences and 
non-sentences (corrections by the verbal community)—i t  is  generally 
assumed tha t these play an important ro le  in  language learn ing, but 
there is  l i t t l e  evidence fo r  th is ,  and no in d ica tio n  that the task 
o f constructing a device o f the type (4) is  s im p lifie d  i f  they are 
admitted as ava ilab le  inputs" (p.431).

^The autonomists include Fred Dretske, Esa Itkor.cn, Michael Kac, 
Jerro ld  Katz, Gerald Sanders, and Scott Soames.
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®For a p a rtic u la r ly  c lea r statement o f Chomsky's views on why 
lin g u is tic s  should be am en ta lis tic  science see pp. 3-5 o f Reflections on 
Language (1975).

^See Minsky (1967) on the re la tio n  between axiomatizations and 
algorithms.

^ I t  should be noted tha t the point o f th is  example was to ques­
tio n  whether we would ever have a s u ff ic ie n t number of va lid  c r ite r ia  to 
se lect only one o f the set o f devices which make correct predictions 
about the facts as the optimal account o f those facts  as the "optimal" 
device. I am obviously not cla im ing tha t the P la ton is t account o f time 
would be in the form o f a physical clock. I t  might be worth noting, how­
ever, th a t, in the case o f a P la ton is t theory o f language, the P la ton is t 
must select one o f the set o f possible grammatical descriptions as the 
optimal or true theory o f the language. The grammars in the set o f pos­
s ib le  human grammars are a l l  abstract objects. The P la ton is t cannot 
have an abstract grammatical account o f the language tha t is  not a mem­
ber o f the set o f abstract possible grammatical descrip tions. Any ab­
s tra c t grammatical account o f the language, including the P la to n is t 's , 
must by d e f in it io n  be a member o f the set o f abstract grammatical de­
sc rip tion s .

set is  " s t r ic t ly  recurs ive ly  enumerable" i f  i t  is  recursively 
enumerable but not recursive. A language is  recursive i f  both i t  and 
i t s  complement (the set o f s trings tha t are not part o f the language) 
are recurs ive ly  enumerable. A set is  recursive ly enumerable i f  there 
is  an e ffe c tive  procedure (a procedure guaranteed to ha lt in  a f in i te  
number o f steps) fo r  enumerating each o f the members of the set.

^ C f .  E. Gold (1967) "Language Id e n tif ic a tio n  in the L im it."
15 I t  is  d i f f ic u l t  to  see how Chomsky can make claims about the 

"psychological re a li ty "  o f his approach (which contains components whose 
contents and manner o f operation are unknown) and at the same time feel 
free to accuse Skinner o f dogmatism.

^G o ld 's  1967 resu lts  are not w idely known or appreciated by l i n ­
gu is ts . I learned o f the existence o f these resu lts  from Constantine 
K a n ik lid is , who is  a cornucopia o f information about obscure but in te r ­
esting resu lts  in  automata theory.

^Chomsky points out (p. 6 ) tha t 
"The li te ra tu re  takes a rather d iffe re n t view. Certain types o f e v i­
dence are held to  re la te  to  psychological r e a li ty ,  s p e c if ic a lly ,  e v i­
dence deriv ing from studies o f reaction time, recognition, re c a ll,  
e tc. Other kinds o f evidence are held to be o f an e n t ire ly  d iffe re n t 
nature, s p e c ific a lly  evidence deriv ing from informant judgments as to 
what sentences mean, whether they are well formed, and so on. Theo­
re tic a l explanations advanced to explain evidence o f the la t te r  so rt, 
i t  is  commonly argued, have no claim to psychological re a li ty ,  no

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



matter how far-reach ing, extensive, or persuasive the explanations 
may be, and no matter how f irm ly  founded the observations offered 
as evidence, to m erit the a ttr ib u tio n  o f 'psychological r e a l i t y , 1 
the e n t it ie s ,  ru les , processes, components, e tc .,  postulated in 
these explanatory theories must be confronted w ith evidence o f the 
former category" (Chomsky 1976a p .6 ).

Chomsky, however, argued on page 12 tha t
"Some evidence may bear on process models tha t incorporate 

a characteriza tion  o f lin g u is t ic  competence, while other evidence 
seems to bear on competence more d ire c t ly ,  in  abstraction from con­
d itions  o f language use. And, o f course, one can t ry  to use data in 
other ways. But ju s t  as a body o f data does not come bearing it s  
explanation on it s  sleeve, so i t  does not come marked 'fo r  confirm­
ing theories ' or ' fo r  estab lish ing r e a l i t y 1" (Chomsky 1976a p .12).

Chomsky is  correct in  claim ing tha t a l l  the data has a bearing 
on the question of psychological re a li ty .  He is  not, however, correct 
in assuming tha t th is  fac t rescues him from a l l  possible objections to 
his approach. There are numerous competing grammatical descriptions fo r 
each language that accurately pred ict the data. To select one of these 
and claim tha t i t ,  ra ther than the others, is  psychologically re a l, we 
need supporting evidence from psycho lingu is tics . I f  there was only one 
grammatical descrip tion in  the set o f possible grammatical descriptions 
th a t was compatible w ith the data, we woilld be free to advance a claim 
o f psychological re a li ty  w ithout fu rth e r psycho lingu istic evidence--al- 
though i t  seems reasonable to  assume th a t, even under these circum­
stances, the s c ie n tis t  would be pleased to have a second check on the 
v a l id i ty  o f his argumentation and the exhaustiveness o f his seach and 
would, there fore , want to examine the ava ilab le  psycho linguistic e v i­
dence.
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CHAPTER 2

ON SPECIFYING THE SET OF LINGUISTIC UNIVERSALS

The Language A cqu is ition  Device (L.A.D.) is  usually divided in to  

two major subcomponents: (1 ) the set o f lin g u is t ic  universals and (2 ) the 

evalualiuri measure. This chapter is  concerned w ith the set of lin g u is tic  

universals which define the notion, possible human grammar. We w i l l  be 

seeking to determine whether or not the lin g u is t  has s u ff ic ie n t em piri­

cal evidence to be able to determine w ith some s ig n if ic a n t measure o f 

ce rta in ty  the precise set o f l in g u is t ic  universals which co rre c tly  char­

acterizes the set o f possible human grammars. Chomsky, as we noted in  

Chapter 1, maintains tha t the claims he makes about the existence o f 

spec ific  l in g u is t ic  universals are em pirica l in nature. The question of 

whether or not the existence o f an inna te ly  specified set o f l in g u is tic  

universals can help to  explain how ch ild ren acquire language is deferred 

to Chapter 4 (where we examine the adequacy of the en tire  Language Acqui­

s it io n  Device as an explanatory model o f the acqu is ition  o f language.)

Our analysis o f th is  chapter begins w ith  a presentation o f Chomsky's 

view on universal grammar and then examines the te s ta b il ity  o f claims 

about the existence o f spe c ific  l in g u is t ic  universals.

2.1 Chomsky's Conception o f Universal Grammar

The set o f l in g u is t ic  universals defines such notions as pos­

s ib le  sentence, possible s tru c tu ra l descrip tion  and possible human gram­

mar and, in add ition , provides us w ith  algorithms fo r  enumerating the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



50

set o f possible sentences, the set of possible s tructu ra l descriptions 

and the set of possible human grammars. L ingu is tic  universals are usu­

a l ly  divided in to  two major types—formal universals and substantive 

universals. Formal universals specify the form o f the lin g u is t ic  rules 

contained in  the various subcomponents o f the grammar (e .g ., the rules 

may be said to be structure  preserving, or obey the A over A constra in t, 

or not permit ce rta in  kinds o f de le tions, e tc .) .  Substantive universals 

specify the possible content o f l in g u is tic  ru les—the theore tica l vocabu­

la ry  tha t can be drawn upon (e .g ., the phonetic features, syntactic cate­

gories, semantic markers, e tc .,  tha t are referred to in  lin g u is t ic  rules). 

Some scholars d is tingu ish  a th ird  type o f lin g u is t ic  universal (usually 

ca lled  an organizational un iversa l) which describes the subcomponents 

o f the grammar and th e ir  in te ra c tio n  and w ith in  the subcomponents de­

scribes the in te rac tion  o f the rules (e .g ., the rules might be said to 

apply c y c lic a lly ,  e tc .) .  Some universals may be universals in  the 

strong sense tha t every language contains or conforms to them; or they 

are universals in  the weaker sense that every language may, but need 

not, u t i l iz e  them (e .g ., languages are free to u t i l iz e  any o f the pho­

netic  features but no language ex is ts  tha t makes d is tin c tiv e  use o f a ll 

o f them). The goal o f the lin g u is t  is  to uncover the "true un ive rsa l" - -  

which.Chomsky defines in  his 1977 paper "F ilte rs  and Control" as fo llow s:

By a 'tru e  un iversa l' we mean a p r in c ip le  tha t holds as a matter of 
b io log ica l necessity and therefore belongs to UG, as contrasted with 
a p r in c ip le  that holds genera lly as a matter o f h is to r ica l accident 
in attested languages. The d is tin c tio n  may be d i f f ic u l t  to  estab­
l is h ,  but i t  is  fundamental [Chomsky 1977 p .437],

While Chomsky may not have always claimed that the general l i n ­

g u is tic  theory can do double duty as a theory o f language acqu is itio n ,
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he has always claimed tha t the p rinc ip les  o f general lin g u is tic  theory 

are em pirica l hypotheses tha t are a l l  too easily  disconfirmed by lin g u is ­

t ic  data. Chomsky claimed in  The Logical Structure o f L ingu is tic  Theory 

(1955/75; tha t the fa c t tha t certa in  c lear lin g u is tic  cases must be ade­

quately and simply described across numerous languages places a very 

heavy em pirica l check on the general lin g u is t ic  theory:

The general theory must meet the cond ition tha t a l l grammars to
which i t  leads must s a tis fy  whatever external c r ite r ia  o f adequacy 
we can es tab lish . . . .  I t  is  important to recognize tha t even weak 
conditions o f adequacy may impose severe re s tr ic t io n s  on the choice 
o f grammars fo r a given language L , . While many grammars o f L-j may
meet these conditions when L-j is  considered in is o la tio n , i t  may be
the case tha t very few o f these grammars fo llow  from some general 
theory tha t leads to grammars o f the languages l_2 , L3 , . . .  a ll o f 
which meet these conditions o f adequacy [Chomsky 1955/75 p.8 1 ]. '

The external c r i te r ia  o f adequacy tha t the grammars defined by 

the general l in g u is t ic  theory must meet are, o f course, the lin g u is t ic  

in tu it io n s  o f native speakers. The predictions these grammars make must 

correspond to the speakers' in tu it io n s  o f grammaticality, ambiguity, 

synonymy, e tc .:

. . .  we pointed out tha t i f  lin g u is t ic  research is to  have content, 
there must be certa in  c r ite r ia  o f adequacy fo r  each grammar, outside 
o f those in te rna l to  lin g u is t ic  theory. But we have said very l i t t l e  
about what these c r ite r ia  may be. A c tua lly , there seems to be very 
l i t t l e  to  say about th is  tha t is  not uncomfortably vague. C learly 
the sequence generated by the grammar as grammatical sentences must 
be acceptable, in  some sense, to the native speaker, and the proc­
esses described must conform somehow to  h is 'h a b its . 1 Above . . . 
we construed the lin g u is t 's  task as one o f reconstructing in  some 
systematic and inspectable way the speaker's ' l in g u is t ic  in tu i­
t io n . ' . . . The speaker's in tu it io n  about form . . . poses, fo r  
each language, conditions th a t must be met by lin g u is t ic  theory 
[Chomsky 1955/75 p .101] . 2

In add ition  to  provid ing grammars which accurately predict speakers' l i n ­

g u is tic  in tu it io n s ,  the grammars provided by the theory must be simple 

and revealing.
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The question n a tu ra lly  arises as to the best research strategy

fo r  investiga ting  lin g u is t ic  universals. In his 1965 paper "L ingu is tic

Theory," Chomsky points out tha t there are two d is t in c t  approaches to

uncovering lin g u is tic  universals:

One way is  by an in ves tiga tion  o f a wide range languages. Any hypo­
thesis as to the nature o f l in g u is tic  universals must meet the empi­
r ic a l condition tha t i t  is  not fa ls i f ie d  by any natural language. . . 
But there is  also another and, fo r  the time being, somewhat more 
promising way o f studying the problem of universals. This is  by 
deep investiga tion  o f a p a rtic u la r  language, inves tiga tion  directed

abstractness in th is  language [Chomsky 1966 pp.57-58].

Chomsky maintains th a t when we in ve s tig a te !in g u is tic  universals 

by conducting a deep analysis o f a single language, one p a r t ic u la r ly  im­

portant clue tha t a p r in c ip le  used in a lin g u is t ic  descrip tion  1‘suniver- 

sal ra ther than language-specific is  the d i f f ic u l t y  we would have in  ex­

p la in ing  how such a p r in c ip le  could have been learned by the c h ild . I f  

i t  seems unlearnable, we hypothesize tha t the p r in c ip le  is  an innate ly 

specified lin g u is tic  un iversa l. This argument form is schematized in 

Chomsky's 1976 paper "On the Nature o f Language":

Suppose we fin d  tha t a p a rt ic u la r language has the property P: tha t 
is ,  speakers' judgments and other behavior conform to P where c lear 
and re lia b le , constructions v io la tin g  P are re jected, and so on. 
Suppose, furthermore, tha t P is  s u f f ic ie n tly  abstract and evidence 
bearing on it s  s u f f ic ie n t ly  sparse and contrived so th a t i t  is  im­
p lausib le to suppose tha t a l l  speakers, or perhaps any speakers, 
might have been trained or taught to  observe P or might have con­
structed grarronars sa tis fy in g  P by induction from experience. Then 
i t  is  p lausib le to postulate tha t P is  a property o f the language 
fa cu lty , tha t languages conform to P as a matter of b io log ica l 
necessity [Chomsky 1976b p .47].

The class ic  examples o f unlearnable p rinc ip les are the cycle in  syntax 

and phonology and the p r in c ip le  tha t lin g u is tic  ru les are s tructure  de­

pendent. I f  a p r in c ip le  is  in na te ly  specified i t ,  o f course, doesn't 

have to be learned. Chomsky indicates that when we postulate tha t the
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general l in g u is t ic  theory is  also a model o f the innate ly  specified 

language acqu is ition  device, we are claim ing that the c h ild  cannot learn 

any grammar or language th a t doesn't correspond to the innate ly  speci­

f ie d  form in  the manner in  which language is  normally learned—although 

we might be able to learn a nonhuman grammar or language in  the same 

way tha t we can learn any s c ie n t if ic  theory. The tests th a t are sug­

gested by th is  claim cannot, o f course, be conducted using ch ild ren.

Chomsky suggests tha t i t  is  desirable to postulate as many l i n ­

g u is tic  universals as possib le --not ju s t  because in  so doing we shed 

new lig h t  on what i t  means fo r  something to be a human language or gram­

mar and shed new lig h t  on human cogn itive  a b i l i t ie s ,  but because he as­

sumes tha t the fewer po ten tia l grammatical hypotheses tha t the ch ild  has 

ava ilab le  ( i . e . ,  the fewer grammars there are in  the set o f possible hu­

man grammars), the more p lausib le  a model o f language acqu is itio n  which 

requires the c h ild  to  search through th is  set of possible human grammars 

in  order to fin d  the correct grammar becomes. Any universal which is  

compatible w ith  the l in g u is t ic  evidence is  to  be embraced as a p a rt ia l 

so lu tion  to the problem o f w h it t l in g  down the class o f possible human 

grammars to manageable proportions. Chomsky also maintains tha t the 

more re s tr ic t iv e  we make the spec ifica tion  o f the class o f possible human 

grammars the more fa ls i f ia b le  i t  becomes.

2.2 The T e s ta b ility  o f Hypotheses Concerning L ingu is tic  Universals

As noted in  Chapter 1, the goal o f the m entalist lin g u is t  is  to 

narrow the set o f a l l possible grammatical descrip tions o f human lan­

guages to the set o f a l l  humanly possible grammatical descrip tions o f 

possible human languages. In the 1950s, Chomsky assumed w ithout evidence
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tha t while there might be a superabundance o f grammars from a bewilder­

ing va rie ty  o f lin g u is t ic  models which are capable o f accurately describ­

ing any one p a rticu la r natural language ( i . e . ,  capable o f accurately pre­

d ic tin g  speakers' in tu itio n s  o f gram m atica lity, ambiguity, synonymy, 

e tc .) ,  the fa c t tha t such general l in g u is t ic  theorieswere required to 

provide grammars o f comparable descrip tive  accuracy fo r the e n tire  range 

o f possible human languages would place such a severe empirical con­

s tra in t  un the general l in g u is t ic  theories tha t we w i l l  be able to se­

le c t a sing le  general l in g u is t ic  theory.

I t  is  c lear tha t the cond ition tha t descrip tive  accuracy must be 

achieved fo r  a l l languages is  strong enough to ru le  out numerous lin g u is ­

t ic  universals and general l in g u is t ic  theories ( i . e . ,  i t  is  obviously 

going to be possible in  p r in c ip le  to devise general lin g u is tic  theories 

which p a r t it io n  the set o f possible grammatical descrip tions in  such a 

fashion tha t the proposed set o f possible human grammars does not con­

ta in  an accurate grammatical descrip tion  fo r  some p a rticu la r natural 

language). There have, in fa c t,  been a number of proposed lin g u is t ic  

universals tha t have been convincingly refuted when they were subjected 

to cross-language tes ting . But a demonstration tha t some l in g u is t ic  

universals w i l l  be vulnerable to  em pirical d isconfirm ation is  not a dem­

onstra tion  tha t they are a l l  e m p irica lly  testab le  (or even a demonstra­

t io n  tha t the m ajority  o f them w i l l  be fa ls i f ia b le ) . The evidence sug­

gests tha t the external conditions o f adequacy are a much weaker em piri­

cal cons tra in t than Chomsky imagined. There seem to be numerous univer­

sals tha t are not vulnerable to fa ls i f ic a t io n  on the basis o f standard 

lin g u is t ic  data. The paradigmatic case o f th is  so rt is ,  o f course, the 

Universal Base Hypothesis.
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In the la te  1960s some lin g u is ts  suggested the p o s s ib il ity  tha t 

there might be a single universal base component fo r  a l l human grammars. 

The existence o f a universal base component would ease the task o f learn­

ing language since there would be one less grammatical component fo r the 

c h ild  to learn. I t  was thus qu ite  d is turb ing when the strong claim that 

speakers have the same universal base component (from which the surface 

structures fo r  a l l  natural languages are transform ationally derived) was 

shown to be u n fa ls if ia b le . This re su lt was proven in  Peters and 

R itch ie 's  1969 paper, "A Note on the Universal Base Hypothesis" and 

Peters' 1970 paper, "Why There are Many 'Universal Bases. " 1 Peters and 

R itch ie  show th a t, given the power of standard transform ational grammars 

(which are equivalent in  power to unrestricted rew riting  systems or 

Turing machines), i t  is  a foregone conclusion tha t universal bases e x is t 

from which we w i l l  be able to derive accurately the correct predictions 

o f the speakers' gram matica lity, ambiguity, and paraphrase judgments, 

and th is  w i l l  be the case even i f  we reduce the power o f the base to 

tha t o f a context-free grammar or even i f  we reduce the power o f the 

base s t i l l  fu rth e r to tha t o f a f in i te  sta te  grammar. Given the power 

o f transformations to a lte r  the structures provided by the base compo­

nent, there w i l l ,  in fa c t,  be an in f in ite  number of universal bases from 

which we can successfully derive the correct surface structures fo r 

every natural language. There is ,  then, no evidence in te rna l to l i n ­

gu is tic s  tha t would disconfirm  the hypothesis tha t speakers have a 

single universal base component and there is  no evidence tha t would lead 

us to prefer one universal base over i t s  in f in i t e  number of brethren.

Chomsky, o f course, never claimed tha t there is  a universal base
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component. But th is  does not mean that Peters and R itch ie 's  resu lts  do 

not apply to the claims tha t Chomsky has made about the form of the base 

component. I f  anything, i t  would be more d i f f ic u l t  to f a ls i fy  a theory 

tha t ju s t  states the form o f the rules in  the component and not th e ir  

substance. I t  is  guaranteed that whatever Chomsky has said or w i l l  say 

about the .form of the base component w i l l  not be fa ls i f ia b le  as long as 

the transformational component has the power of an unrestricted re w r it­

ing system. I f  the transform ational component has the power o f an unre­

s tric te d  rew riting  system there are guaranteed to be base components of 

the proper form fo r  every language from which some transformational com- 

pcnent(s) can generate the proper predictions.

The sign ificance o f Peters and R itch ie 's  resu lts  is  not lim ited 

to questions concerning the form o f the base component. There are, fo r 

instance, an astronomical number o f d is t in c t  general lin g u is tic  theories 

which are equivalent in power to an unrestricted rew riting  system.

Since unrestricted rew riting  systems can output (p red ic t) the proper re­

su lts  fo r any system tha t is  well defined ( i . e . ,  denumerable), i t  f o l ­

lows that our standard lin g u is t ic  in tu itio n s  w i l l  not provide any e v i­

dence fo r  choosing among general 1in g u is tic  theories o f such power. Na­

t iv e  speakers (and lin g u is ts )  unfortunate ly have no va lid  in tu itio n s  

concerning the form o f the grammars they have in te rna lized , only in tu i­

tio n s  about i t s  pred ictions. The existence o f m ultip le  general lin g u is ­

t ic  theories tha t are compatible with the data is ,  of course, not en­

t i r e ly  a byproduct o f the excessive power o f these models. The problem 

is  th a t a t every level o f power there w i l l  be numerous a lte rn a tive  gram­

matical devices which are capable o f generating the same sets o f possible
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human languages. There w i l l  thus be numerous general l in g u is t ic  theories 

incorporating these d iffe re n t devices which cannot be em p irica lly  d is ­

tinguished on the basis of the standard lin g u is t ic  data. I f  we wish to 

be able to determine which o f these general l in g u is t ic  theories corre­

sponds to the c h ild 's  language acqu is ition  device, we must bring data to 

bear from psycho linguistics. Chomsky's claim that we can dispense with 

such data is ,  as we noted in  Chapter 1, in  e rro r. The lin g u is t 's  o rd i­

nary range o f data grossly urderdstermircs the selection o f a spec ific  

lin g u is t ic  theory and spec ific  lin g u is t ic  universals.

Adding to the lin g u is t 's  problems with " te s ta b il ity "  is  the fac t 

tha t lin g u is t ic  theory provides the lin g u is t  w ith  numerous devices which 

can serve to  protect fa lse  hypotheses. Even i f  these devices can be in ­

dependently motivated, they nonetheless provide the lin g u is t  w ith the 

undesirable power to save hypotheses which should be discarded. Obvious 

examples o f such devices are: (1 ) the d is t in c tio n  be . <i 

and a counterexample and (2 ) the d is tin c tio n  between - av-e

acceptable but ungrammatical and strings tha t are : •••• ; < gram­

m atica l. The f i r s t  d is tin c tio n  permits the lin g u is t  .. :>v., ' rc a

counterexample is  ju s t  an exception to be handled by label ing the offend­

ing lin g u is t ic  u n it w ith  an exception feature and the second device per­

m its the lin g u is t  to claim tha t some counterexample a c r i t i c  brought up 

is  a c tua lly  ungrammatical and need not be accounted fo r  despite i t s  ac­

c e p ta b ility  or tha t some case o f overgeneration is  not a case o f over­

generation but rather a case o f an unacceptable but grammatical sentence. 

The problem arises from the fa c t tha t there are in s u ff ic ie n t constraints 

on the lin g u is t 's  use o f these d is tin c tio n s . The claim , fo r  example,
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th a t some acceptable sentence is  ungrammatical should flow  from an inde­

pendently motivated theory o f the psychological factors tha t can in te r ­

fe re  with judgments o f grammaticality. Without such a cons tra in t, a 

counterexample to a proposed universal can be ignored fo r  the small 

p rice  o f a claim that when we do have an independently motivated theory 

o f the psychological factors that in te rfe re  w ith lin g u is t ic  judgments, 

th is  theory w i l l  explain why speakers f in d  ungrammatical s trings lik e  

the suggested counterexample acceptable, i t  is  possible to provide in ­

dependent evidence fo r  claims o f th is  so rt (as Langendoen and Bever have 

shown in several papers). We must in s is t  tha t such evidence be provided.

Indeterminacy and u n fa ls if ia b i l i ty  are not the only problems 

w ith Chomsky's approach to universal grammar. Le t's  s ta rt  w ith Chomsky's 

methodological claim tha t i f  we cannot explain how some feature or p r in ­

c ip le  postulated in  our grammatical descrip tion can possible be learned, 

we should fu rth e r postulate tha t the feature or p r in c ip le  in question is 

a part o f universal grammar. I f  we know fo r  a fa c t tha t speakers have 

in te rna lized  the grammar we are postu la ting , and we know th a t no learning 

theory is  in  p r in c ip le  capable o f learning certa in  p rinc ip les embodied 

in  the grammar, and we know that a grammar o f th is  so rt can be acquired 

by a language acqu is ition  device o f the type Chomsky is  envisioning i f  

the requ is ite  princ ip le s  are b u i l t  in to  the innate spec ifica tion  of the 

form of the grammar, then we can reasonably claim that the p r in c ip le d ) 

in  question are part o f universal grammar. But we don 't know what gram­

mar the ch ild  has acquired (tha t is  the goal, not the given, o f our 

study). Our knowledge o f learning procedures is  not at a l l  h ighly de­

veloped. And, as I argue in  Chapter 4, no model o f language acqu is ition
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which involves a search through the set o f possible human grammars can 

explain actual language acqu is itio n  since the procedure, in  p r in c ip le , 

cannot operate in  real time. To decide tha t some p rin c ip le  is  a l i n ­

g u is tic  un iversa l, we must have evidence tha t the grammars speakers are 

capable o f in te rn a liz in g  a c tu a lly  conform to th is  p rin c ip le . This e v i­

dence must come from psycho lingu is tics  since lin g u is tic s  is  confronted 

w ith a m u lt ip l ic i ty  of general l in g u is t ic  theories which embody d i f f e r ­

ent universal p rinc ip les  arid yet are a l l capable of accurately describ­

ing the e n tire  range o f l in g u is t ic  fa c ts .

Another problematical assumption that Chomsky makes is  the as­

sumption tha t placing add itiona l constra ints on the form o f grammars 

autom atically narrows down the size o f the set o f possible human gram­

mars from which the c h ild  gets a grammatical descrip tion and, there fore , 

makes the task of language learn ing more reasonable. Paradoxical as i t  

may seem, these constra in ts do not decrease the size of the set of pos­

s ib le  human grammars. Many in tu i t iv e ly  sa tis fy in g  assumptions f a l l  by 

the wayside when one deals w ith  in f in i t e  sets. The set o f natural num­

bers ( i . e . ,  the set o f po s itive  whole in tegers) is  the same size as the 

set o f p os itive  even numbers and the same size as the set o f p os itive  

odd in tegers. A ll three sets are o f c a rd in a li ty !  (the f i r s t  order o f 

in f in i t y ) .  The lin g u is t ic  constra in ts  tha t have been proposed narrow 

down the set o f possible human grammars from a denumerably in f in i t e  set 

of the f i r s t  order o f in f in i t y  to  a denumerably in f in i t e  set of prec ise ly  

the same c a rd in a lity . In both cases the ch ild  is  confronted w ith a de­

numerably in f in ite  set o f grammars to  search through, A l in g u is t ic  con­

s tra in t would, however, make a s ig n if ic a n t d iffe rence i f  i t  narrowed
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down the class o f possible human grammars from a nondenumerably in f in it e  

set to  a denumerably in f in i t e  set or a denumerably in f in i t e  set to a 

f in i t e  set.

Chomsky also claims tha t when we constrain our spec ifica tion  o f 

the possible form o f grammars, we not only ease the task o f language 

learning but also make our theory more fa ls i f ia b le .  This view was 

c le a rly  expressed in some of Chomsky's comments on Postal's theory:

Postal argues tha t the more homogeneous theory tha t he pro­
poses is  a 'b e tte r th e o ry ', on the grounds tha t i t  contains fewer 
devices, is  sim pler, and so on. I argue tha t i t  is  a 'worse theory' 
on the grounds tha t i t  is  less fa ls i f ia b le  and permits a fa r wider 
range o f grammars than the a lte rna tive s  considered. . . . Given two 
theories T and T ',  we w i l l  be concerned not merely w ith th e ir  sim­
p l ic i t y  and homogeneity, but also w ith the res tric tive ness . I f  T 
and T' both meet the cond ition o f descrip tive  adequacy, but T per­
mits only a proper subset o f the grammars permitted by T ',  then we 
may well p refer T to  T 's even i f  i t  is  more complex, less homo­
geneous. . . . P osta l's  homogeneous theory H is ,  as he says, sim­
p le r than the 'extended' standard theory, ST. I t  is  also less re ­
s t r ic t iv e  and less fa ls i f ia b le ,  and thus less capable o f dealing 
w ith the projection problem and theissues raised a t the level o f ex­
planatory adequacy [Chomsky 1974 pp. 47-48].

I t  is not c le a r, however, why Chomsky fee ls  tha t the claims his 

theory makes are more re s tr ic t iv e  or fa ls i f ia b le  than those made by 

Posta l's  theory (or any other theory capable o f describ ing human lan­

guages). Both theories d iv ide  the set of possible grammatical descrip­

tions o f possible human languages in to  two sets: (1 ) the set o f possible 

human grammars and (2 ) a set o f grammars which describe human languages 

but are not possible human grammars. Since both theories make a predic­

t io n  about which set each grammar in  the set of possible grammatical de­

scrip tion s  belongs to , they make the same number o f p redictions. They 

d i f f e r ,  however, on the predictions they make as to the contents o f the 

two sets. In order fo r  Chomsky's theory to be more fa ls i f ia b le  than
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Posta l's  there must be some prediction i t  makes tha t can be tested while 

the equivalent pred ic tion  from Postal's theory cannot. But there are 

only two choices we can make--a grammar is  e ithe r in  the set of possible 

human grammars or i t  is  not. I t  is ,  therefore, impossible to make a de­

term ination o f the correctness o f a pred ic tion  made by Chomsky's theory 

about some grammar w ithout simultaneously ascertaining the correctness 

o f the pred iction  Postal's theory makes about tha t grammar. A ll general 

lin g u is t ic  theories tha t make precise claims w i l l  be equally fa ls if ia b le  

in th is  sense. Any claim about the status o f some grammar that is te s t­

able fo r one w i l l  be testab le fo r  them a l l .

The la s t problem with Chomsky's approach to l in g u is t ic  universals 

th a t w i l l  be raised here concerns a methodological p r in c ip le  tha t Chomsky 

invokes when debating w ith other lin g u is ts  about the status o f proposed 

universals. O rd ina rily , the s c ie n tis t who is  confronted w ith a set o f 

competing hypotheses of comparable s im p lic ity  and p red ic tive  accuracy 

has no p rinc ip led ju s t i f ic a t io n  fo r designating one o f these hypotheses 

as the correct or true  hypothesis concerning the data. I f ,  however, 

there is  only one theory under consideration which accounts fo r  the 

fa c ts , the s c ie n tis t would accept that theory and many sc ie n tis ts  would 

place what Chomsky c a lls  a " re a lis t  in te rp re ta tio n " on the theory ( i . e . ,  

they would claim tha t the theory is  in  some sense true of the world).

Now, what happens when we subsequently develop an a lte rn a tive  theory 

which is  o f comparable s im p lic ity  and pred ic tive  power to our o rig ina l 

theory? Chomsky claims tha t we should continue to  maintain tha t the 

f i r s t  theory proposed is the correct or true one u n t il i t  is  ac tua lly  

re fu ted.
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I f  th is  p rin c ip le  is  accepted, then the f i r s t  lin g u is t  to pro­

pose a lin g u is t ic  universal capable o f explaining some set o f facts  

stands an extremely good chance o f having h is /he r claim viewed as the truth 

fo r the foreseeable fu ture  given the in v u ln e ra b ility  o f most of these 

claims to disconfirm ation from the lin g u is t ic  data. The claim would 

stand forever i f  we accept Chomsky's se lf-se rv ing  arguments against the 

use o f data from psycho lingu istics. But what ju s t i f ic a t io n  is  there 

fo r  con fla ting  h is to r ica l precedence w ith logical or s c ie n t i f ic  prece­

dence? The h is to r ic a l accident tha t a theory or hypothesis was advanced 

a t a time when no other a lte rn a tive  theories were availab le supplies us 

w ith no grounds fo r  designating one o f a set of equally simple and pre- 

d ic t iv e ly  accurate descrip tions as the true  descrip tion . L ingu is tics  is 

not a card game where the house has the edge and must be beaten in  order 

to be dethroned. To select a hypothesis on the basis o f the temporal 

order in which i t  was proposed is  to invoke a c r ite r io n  tha t is  as i r ­

relevant as selecting a theory on the basis o f the age, n a t io n a lity ,  sex, 

re lig io n , e tc .,  o f i t s  author. Recent claims by Chomsky and others tha t 

a counterexample is  uninteresting unless accompanied by an adequate re ­

analysis o f the facts represent a fu rth e r weakening o f the f a ls i f i a b i l i t y  

o f lin g u is t ic  theories. I t  should be rejected. I f  a theory has been re ­

futed what conceivable ju s t i f ic a t io n  can there be fo r  continuing to work 

w ith in  such a framework? I t  may be a socio log ica l fa c t tha t sc ie n tis ts  

w i l l  continue to work in  a refuted paradigm u n t il a new one comes along, 

but th is  is  a regre ttab le  socio log ical fa c t,  not a va lid  methodological 

p r in c ip le .
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2.3 Conclusions

In th is  chapter we have been attempting to assess what success 

lin g u is ts  have had in "homing in " on a spec ifica tion  of the form of pos­

s ib le  human grammars. We have discovered tha t Chomsky's assumption tha t 

the external c r ite r ia  o f adequacy (the speaker-hearers1 lin g u is tic  in ­

tu it io n s )  would provide a strong tes t o f the adequacy o f our general 

l in g u is t ic  theory has proven fa lse . Any lin g u is t ic  theory tha t has the

ing any w e ll-defined set o f l in g u is t ic  data. There are a staggering num­

ber o f general l in g u is t ic  theories of th is  power (including Chomsky's 

"Standard Theory"). At every level o f power, i f  there is  one general 

lin g u is t ic  theory tha t is  capable o f providing grammars which account 

fo r the facts  o f language there w i l l  be many. I t  is  not p a rt ic u la r ly  

su rp ris in g , then, tha t lin g u is ts  have not been able to  s e tt le  on a 

s ingle general lin g u is t ic  theory o f the possible form o f human grammars 

so le ly  on the basis o f the lin g u is t ic  evidence. I can 't see any way 

tha t we w i l l  ever be able to s e ttle  conclusive ly on a single general 

lin g u is t ic  theory w ithout conclusive evidence from psycholinguistics 

concerning the p rinc ip le s  tha t the c h ild  has ava ilab le  fo r acquiring a 

language. Since no one serious ly  antic ipa tes conclusive evidence from 

psycho linguistics on th is  matter fo r the foreseeable fu tu re , the l i n ­

g u is t w i l l  have to become inured to the fa c t tha t there w i l l  be numerous 

competing general l in g u is t ic  theories th a t cannot be d istinguished em­

p ir ic a l ly .  I  don 't fe e l,  however, tha t we should become inured to any 

o f the present set o f competing theories (standard theory, trace theory, 

case grammar, generative semantics, re la tio n a l grammar, Montague grammar,
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dependency theory, e tc .,  e tc .,  e tc .)  tha t have been shown to be equiva­

le n t in power to un res tric ted  re w ritin g  systems. I f  there is  one thing 

tha t the le a rn a b ility  studies o f automata theo ris ts  have demonstrated, 

i t  is  tha t i f  we want our grammars to be learnable they should be no 

greater in  power than p r im it iv e  recursive automata.

L ingu is tics  is ,  o f course, not unique in  having an indeterminacy 

problem. The theories o f every empirical science are underdetermined by 

the data. I t  would have been very su rp ris in g , then, i f  the lin g u is t had 

come up w ith something d e f in it iv e  to  say about the speaker's lin g u is tic  

competence and it s  a cqu is itio n  (especia lly  a fte r  only two decades o f 

study). The proper conclusion to  draw from the fa c t that 1in g u is tics  is  

a f f l ic te d  w ith a serious indeterminacy problem is  not tha t lin g u is tic s  

should be abandoned as a s c ie n t if ic  pursu it but ra ther tha t lin g u is ts  

should re fra in  from making premature claims about the "psychological 

re a li ty "  o f th e ir  lin g u is t ic  theories and concentrate th e ir  a tten tion  on 

fin d in g  add itiona l sources o f evidence tha t would help reduce the inde­

terminacy problem.

I f  lin g u is ts  are to  have any serious hope o f learn ing anything 

d e f in ite  about the possible form o f human grammars, they must make every 

e f fo r t  to guarantee th a t th e ir  theories are both testab le and tested. 

There are no categories o f data or types o f tes t we can a ffo rd  to eschew 

i f  we wish to reduce our indeterminacy problem and make a genuine con­

tr ib u t io n  to  our understanding o f the human mind and i t s  capacity fo r 

language learn ing and use. Nor can we a ffo rd  to take advantage o f the 

hypothesis-protecting devices our theory makes ava ilab le  or a fford to  

u t i l iz e  the fa lla c io u s  arguments tha t were uncovered in  th is  chapter
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tha t lin g u is ts  have used t o ?fa ls e ly  in f la te  the status o f th e ir  pet 

theories. Linguists must also show a greater commitment to reducing the 

power o f general lin g u is t ic  theories than they have thus fa r  demon­

stra ted. General lin g u is t ic  theories seem to be p ro life ra t in g  without 

much consideration on the part o f lin g u is ts  o f the need to provide theo­

ries  tha t are not equivalent in  power to unrestricted  rew riting  systems.

In add ition to assessing whether or not lin g u is ts  are in a posi­

tio n  to state anything d e f in it iv e  about the possible form o f human gram­

mars tha t is  not hopelessly abstract and in substan tia l, we have been 

try in g  to assess what kind o f con tribu tion  lin g u is t ic  constra ints make 

toward explaining language acqu is itio n . Chomsky has repeatedly stated 

tha t lin g u is t ic  universals play a cruc ia l ro le  in explain ing language 

acqu is ition  in tha t they narrow down the set of possible l in g u is t ic  

hypotheses tha t the ch ild  must consider. I t  is  not c le a r, however, tha t 

the lin g u is t ic  universals ease the burden of language acqu is itio n , since 

they narrow down a denumerably in f in i t e  set (ca rd in a lity  1 ) to  a denumer­

ably in f in i t e  set (ca rd in a lity  1). None o f the constraints tha t have 

been proposed in the lite ra tu re  reduces the size o f the set o f possible 

human grammars below the f i r s t  order o f in f in i t y  and most lin g u is ts  do 

not, in  fa c t, want to claim  that there are only a f in i te  number o f pos­

s ib le  human grammars.
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Footnotes

^See p. 14 o f Syntactic Structures fo r  another statement of th is
claim.

2
Chomsky was, however, a b i t  uneasy a t the time about using " in ­

tu it io n s "  as data: "But in tu it io n ,  o f course, is  an extremely weak sup­
port. The program o f l in g u is tic  research would be a much cleare r one i f  
we could show experimentally tha t these in tu itio n s  have d is t in c t  beha­
v io ra l co rre la tes" (Chomsky 1955/75 p. 101).
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CHAPTER 3 

THE EVALUATION MEASURE

In th is  chapter I w i l l  examine the h is to ry , fo rm ulation, motiva­

tio n , function , and adequacy o f Chomsky and H a lle 's  conception of an

to r ic a l account o f the evolution of the concept o f the evaluation measure 

in Chomsky and H a lle 's w r itin g s , (2) an examination o f the m otivation 

Chomsky supplies fo r  adopting the evaluation measure as part of lin g u is ­

t ic  theory and as part o f the language acqu is ition  device, (3) an attempt 

to delineate what Chomsky and Halle envision the evaluation measure as 

measuring and an examination o f the substantiveprogress th a t has been 

made to  date toward providing an accurate, function ing evaluation meas­

ure, and (4) conclusions about the merits of past research on the evalu­

ation  measure and the proper d ire c tio n  fo r  fu tu re  research.

3.1 Chomsky's Conception o f the Evaluation Measure

In th is  section Chomsky and H a lle 's  views on the evaluation meas­

ure are presented in  almost s t r ic t  h is to r ic a l sequence from The Morpho­

phonemics o f Modern Hebrew (1951) through The Sound Pattern o f English 

(1968). This w i ll provide the background essential to any in-depth 

examination o f the evaluation measure. The theory o f markedness and 

subsequent changes in Chomsky and H alle 's th ink ing on the evaluation 

measure w i l l  be presented as they arise na tu ra lly  in  the context o f the 

c r i t ic a l  discussion o f the evaluation measure and the c r itic ism s  that
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have been leveled against i t .  The h is to r ic a l presentation is  not to ta l ly  

devoid o f c r it ic is m --a s  the reader w i l l  notice almost immediately. I 

have attempted, however, to l im it  c r i t ic a l  comments in  th is  section to 

taking a stance on issues o f textua l in te rp re ta tio n  and to pointing out 

certa in  lacunae in  Chomsky and H a lle 's argumentation.

The goal o f devising an evaluation (or "s im p lic ity " )  metric tha t 

can be used to choose between competing grammatical descrip tions (gram­

mar?) o f a language was f i r s t  enunciated in Chomsky's 1951 masters the­

s is , The Morphophonemics o f Modern Hebrew. Chomsky's in i t ia l  conception 

o f the evaluation measure (as presented in his Masters thesis and his 

1955 work, The Logical Structure o f L ingu is tic  Theory, which contained 

h is d isse rta tion  and formed the basis fo r  Syntactic Structures) d iffe red  

from his la te r  conceptions in  several important respects: (1) Chomsky 

seems to u t i l iz e  the term "s im p lic ity "  in  i t s  tra d it io n a l philosophy of 

science sense in  these works, and (2) he had not yet considered (at 

leas t in p r in t)  the question o f whether or not the evaluation measure 

played any ro le  in  language acqu is itio n . Chomsky was convinced tha t a l l 

grammars must meet requirements o f s im p lic ity  not fo r  esthetic reasons 

but because "the motives behind the demand fo r  economy are in  many ways

the same as those behind the demand tha t there be a system a t a l l "  (.Chom­

sky 1951 p. 1). While considerations o f s im p lic ity  play a ro le  in the

discovery or construction o f te n ta tive  grammars, Chomsky f e l t  tha t i t

was useful to consider the processes o f discovery and descrip tion sepa­

ra te ly  and concentrate on determining the e ffe c t o f considerations o f 

s im p lic ity  on the form ulation o f grammarsJ

From the very beginning Chomsky sought to  devise a set of
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notational conventions which corre lated length o f grammatical descrip­

t io n  with deeper cogn itive  aspects o f s im p lic ity :

. . .  we want the reduction o f the number o f elements and statements, 
any genera liza tion , and, to generalize the notion o f genera liza tion 
i t s e l f ,  any s im ila r ity  in  the form of non-identical statements, to 
increase the to ta l s im p lic ity  o f the grammar. As a f i r s t  approxima­
tio n  to the notion o f s im p lic ity ,  we w i ll here consider shortness of 
grammar as a measure of s im p lic ity ,  and w i l l  use such notations as 
w i l l  permit s im ila r statements to be coalesced. To keep th is  notion 
o f s im p lic ity  from reducing to an absurdity, the notations must be 
fixed  in advance, and must be chosen to be neutral to any pa rticu ­
la r  grammar except w ith  respect to  the considerations they are cho­
sen to re f le c t  [Chomsky 1961 p. 5 ] :

In his Masters thesis Chomsky set up a hierarchy o f s im p lic ity : the gram­

mar w ith the fewest number o f ru les was simplestbut among grammars with 

an equal number o f rules the simplest grammar was judged to be tha t in  

which the average length o f statement was shortest. The weakest requ ire­

ment o f s im p lic ity  ca lled fo r  the "reduction o f the length o f deriva­

tions" (see Chomsky 1951 p. 41).

Chomsky made his f i r s t  serious attempt to  define an evaluation 

(s im p lic ity )  m etric in  The Logical Structure o f L ingu is tic  Theory, which 

was completed in 1955 (but remained unpublished u n t il 1975), In th is  

work Chomsky elaborates a l i t t l e  fu rth e r on why i t  is  desirable to  t ry  

to devise a notationa l system which converts considerations o f s im p lic ity  

in to  considerations o f length, points out some o f the requirements tha t 

must be met fo r  a notationa l d e f in it io n  o f s im p lic ity  to have any v a lid ­

i t y ,  and makes some recommendations as to appropriate notational conven­

tions .

The temptation to devise a notational system which permits us to 

measure s im p lic ity  in  terms o f notational b rev ity  apparently arises from 

Chomsky's observation tha t
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In constructing a grammar, we t ry  to  set up elements having regular, 
s im ila r ly  patterned, and eas ily  statab le d is tr ib u tio n s , and which 
are subject to s im ila r va ria tions under s im ila r conditions: in other 
words elements abont which a good deal o f generalization is  possible 
and few special re s tr ic t io n s  need be stated. I t  is  in te res ting  to 
note tha t any s im p lif ic a tio n  along these lines  is  immediately re ­
flected  in  the length o f the grammar [Chomsky 1955/75 p. 117, empha- 
s is added].

Chomsky is  not claim ing th a ta ll aspects o f cogn itive  s im p lic ity  are natu­

r a l ly  (or ico n ic a lly )  re flected  in  the degree o f notational b re v ity^—he 

is  merely noting a tendency in  l in g u is tic s  fo r increases in s im p lic ity  

(or genera lity ) to be corre lated w ith increases in notational b rev ity  

and on the basis o f th is  moderate encouragement is  w ill in g  to undertake 

the complex, arduous and possibly f u t i le  program of devising a set o f 

notational conventions which can accurately convert a l l  deeper considera­

tions o f grammatical s im p lic ity  in to  considerations o f notational brev­

i t y .

Chomsky rea lizes th a t, since i t  is  possible to construct ex­

tremely complicated notational schemas which create grammars o f almost 

any shortness we wish (p a r t ic u la r ly  i f  we are permitted to define nota­

tions afresh fo r every grammar we w r ite ) ,  we must, fo r  his approach to 

have any s ign ificance , develop a fixed  set o f notations and a fixed fo r ­

mat fo r  grammars. The simplest grammar w i l l  be selected from grammars 

o f the appropriate form and the d e f in it io n  o f these notations w i l l  con­

s t itu te  the basic part o f the d e f in it io n  o f s im p lic ity  (see Chomsky 

1955/75 pp. 66-67, 118). As Chomsky sees i t :

The problem o f choosing the correct notations is  much lik e  tha t o f 
evaluating a physical constant. Given c r ite r ia  o f adequacy fo r  gram­
mars o f certa in  languages, we can a rrive  em p irica lly  a t notations 
w ith the property tha t the grammars meeting the c r ite r ia  o f adequacy 
are in  fa c t the shortest, given these notations. In other words, we 
define s im p lic ity  so tha t in  ce rta in  cases, the simplest grammars
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are in  fa c t the correct ones. As long as we do not take s im p lic ity  
to be an absolute id e a l, thoroughly understood and specified in ad­
vance o f theory construction, th is  procedure is  no stranger than 
attempting to define 'morpheme' in such a way tha t what we know to 
be morphemes in some language turn out to be morphemes when we apply 
the theory to a corpus o f utterances in th is  language [Chomsky 
1955/75 p. 118].

The fa c t tha t the notations must give the in tu i t iv e ly  correct resu lts  

fo r  the grammars o f a l l  possible human languages provides what Chomsky 

considers a very strong empirical te s t o f the adequacy o f the notations.

Chomsky f e l t  tha t we can provide notational conventions which 

convert considerations o f s im p lic ity  in to  considerations o f length by 

devising notational conventions which permit the coalescence of s im ila r 

grammatical statements. This favors grammars containing generalizations 

("We have a genera lization when we can replace a set o f statements, each 

about one element, by a single statement about the whole set of elements. 

More genera lly, we have a p a rt ia l genera liza tion when we have a set of 

s im ila r (not id e n tica l)  statements about d is t in c t  elements" [Chomsky 

1955/75 p. 67]). Once we have devised notations tha t permit the coales­

cence o f s im ila r statements, Chomsky fee ls  we w i l l  be able to determine 

the amount o f generalization present by merely examining the notational 

length ( i . e . ,  the number of symbols) o f the grammar ("Other features o f 

s im p lic ity  can also be measured in  a natural way in  terms of length" 

[Chomsky 1955/75 p. 67 ]).

There has been considerable controversy concerning Chomsky's use 

o f the term s im p lic ity  in  the early  w ritings  which I have been discuss­

ing. The naive reader who encounters these early  remarks on s im p lic ity  

would assume tha t Chomsky was using the term s im p lic ity  as i t  is gener­

a l ly  used and understood in both common parlance and the philosophy o f
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science. I t  comes as something o f a surprise when the reader learns 

tha t in la te r  w ritings  Chomsky and Halle warn the reader not to confuse 

the "s im p lic ity "  m etric with a measure o f s im p lic ity  in  i t s  tra d it io n a l 

philosophy o f science sense, They even go so fa r  as to claim that, while 

the evaluation measure has been re ferred to as the "s im p lic ity "  or "eco­

nomy" c r ite r io n ,

. . . i t  has never been proposed or intended tha t the condi­
t io n  defines 's im p lic ity ' or 'economy' in  the very general (and 
s t i l l  poorly understood) sense in which these terms usually appear 
in w ritings  on the philosophy o f science. The only claim  that is  
being made here is  the purely em pirical one tha t under certa in w e ll- 
defined notational transform ations, the number of symbols in  a ru le  
is inverse ly re lated to the degree o f l in g u is t ic a lly  s ig n if ic a n t 
genera lization achieved in the ru le  [Chomsky and Halle 1968 pp. 334-

Chomsky and H a lle 's discla im er is  not qu ite  believable. There 

are numerous instances in  Chomsky's ea rly  w ritings  where his use o f the 

term s im p lic ity  cannot be in terpreted in any way other than it s  p h ilo ­

sophy o f science sense.^ Consider the fo llow ing  statement:

I t  is  important to recognize tha t we are not in terested in  reduction 
of the length o f grammar fo r  it s  own sake. Our aim is  rather to 
permit ju s t  those reductions in  length which re fle c t real s im p lic ity , 
tha t is ,  which w i l l  turn simpler grammars ( in  some p a r t ia l ly  under­
stood, pres.ystematic sense o f th is  notion) in to  shorter grammars 
[Chomsky 1955/75 p. 118, emphasis addedj.4

The language of the two quotations is  remarkably s im ila r-- th e  only d i f ­

ference being tha t in the la te r  passage Chomsky and Halle are denying 

tha t they ever wanted to capture the very th ing tha t Chomsky in  1955 

claimed we are p r im a rily  in terested in  capturing w ith the "s im p lic ity "  

m etric. I t  is  also d i f f i c u l t  to see how Chomsky, i f  he t ru ly  had a 

unique conception o f s im p lic ity  in mind, could have been advising the 

readers o f The Morphophonemics o f Modern Hebrew and The Logical Struc­

ture  o f L ingu is tic  Theory to read Goodman and Quine's philosophy of
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science accounts o f s im p lic ity  w ithout warning readers tha t he was using 

the term in  some e n t ire ly  d iffe re n t and novel sense and w ithout e x p lic a t­

ing the d iffe rence between the two usages.^

Syntactic Structures contains Chomsky's celebrated discussion of 

the goals o f l in g u is t ic  theory in which he distinguishes three possible 

goals fo r lin g u is t ic  theory: the discovery procedure, the decision pro­

cedure, and the evaluation procedure.® In th is  discussion Chomsky 

claimed that the goal o f provid ing a mechanical discovery procedure fo r  

grammars ( i . e . ,  "a p rac tica l and mechanical method fo r  ac tu a lly  con- 

strucing the grammar given a corpus o f utterances" [Chomsky 1957 pp. SC­

S I])  was too strong fo r  l in g u is t ic  theory. Chomsky's evidence fo r th is  

cla im , however, was not p a r t ic u la r ly  strong. He could, fo r  instance, 

o ffe r  no proof tha t i t  was in p rin c ip le  impossible to develop a step-by- 

step mechanical procedure fo r  constructing the best grammar. He d id , 

however, advance his claim only a fte r  conducting a thorough study o f the 

numerous procedures tha t had been devised in th is  area to th a t date.^ I t  

is  important to note tha t Chomsky rejected the goal o f provid ing a d is ­

covery procedure not because i t  wasn't an important or desirable goal, 

but because he f e l t  i t  was not an achievable goal. Chomsky f e l t  tha t 

the development o f even a p a r t ia l ly  adequate discovery procedure would 

be useful in  th a t such a procedure might provide valuable clues fo r  the 

analyst or lead to a smaller class o f grammars to be evaluated (see 

Chomsky 1957 p. 55).

Chomsky also rejected the "weaker" goal o f providing a p rac tica l 

mechanical procedure fo r  determining whether or not a grammar proposed 

fo r  a given corpus (however i t  might have been arrived a t) is  the best
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grammar fo r  the language the corpus was drawn from ( i . e . ,  the decision 

procedure) as being too strong a goal fo r  lin g u is tic  theory. No e v i­

dence was provided in  support o f th is  claim.

Chomsky f e l t  tha t any attempt to  provide anything more than an 

evaluation procedure (a p rac tica l and mechanical procedure fo r  determin­

ing which o f any two proposed grammars fo r  a language is  be tte r) would 

"lead in to  a maze o f more and more elaborate and complex ana ly tic  pro­

cedures th a t w i l l  f a i l  to  provide answers fo r  many important questions 

about the nature o f l in g u is t ic  s tru c tu re s ," w h ile , in  contrast, "by 

lowering our s ights to the more modest goal o f developing an evaluation 

procedure fo r  grammars we can focus a tten tion  more c le a rly  on re a lly  

c ru c ia l problems o f l in g u is t ic  structures and we can a rrive  at more 

sa tis fy in g  answers to them" (Chomsky 1957 p. 53). But while we may have 

been forced to lower our s ig h ts , Chomsky fee ls we can take solace in  the 

fa c t th a t the goal o f provid ing an evaluation procedure " is  s t i l l  strong 

enough to guarantee s ign ificance fo r  a theory tha t meets i t .  There are 

few areas o f science in  which one would seriously consider the p o s s ib il­

i t y  o f developing a general, p ra c t ic a l,  mechanical method fo r  choosing 

among several theories, each compatible w ith the availab le data" (p. 53). 

Chomsky provides no evidence to  support his claim  that the goal o f de­

veloping a mechanical evaluation procedure is  a weaker and more feasib le 

goal than the others. In fa c t,  he gives us no reasonto believe tha t the 

goal, as he conceives i t ,  is  feas ib le  a t a l l .  The proof is  apparently 

to be in  the pudding--Chomsky informs us that a l l  his claims w i l l  be 

borne out when we a c tu a lly  develop and u t i l iz e  the evaluation measure.

The actual task o f provid ing a formal d e f in it io n  o f s im p lic ity
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is  not undertaken in  Syntactic S tructures. The Logical Structure of 

L ingu is tic  Theory, however, does contain an extended discussion of 

lin g u is tic  s im p lc ity  and makes numerous concrete proposals concerning 

the notationa l conventions to be used in  conjunction with the evaluation 

measure.^ Syntactic Structures is  also devoid o f any reference to the 

"psychological analogue" o f formal lin g u is t ic  evaluation. Chomsky, in 

his 1975 in troduction  to The Logical Structure o f L ingu is tic  Theory, 

claims that,whi le the "psychological analogue" was not e x p l ic i t ly  d is ­

cussed e ithe r in  that work or in  Syntactic S tructures, the p o s s ib il ity  

of such an analogue lay in  the immediate background o f his th inking dur­

ing th is  period and was in  some sense im p lic it  in  both works. The psy­

chological analogue of the l in g u is t 's  methodological problem was ex­

plained as fo llow s:

. . .  we have two varian ts o f the fundamental problem of lin g u is ­
t ic s  . . . : under the methodological in te rp re ta tio n , the problem is  
taken to be the ju s t i f ic a t io n  o f grammars, under the psychological 
in te rp re ta tio n , the problem is  to account fo r  language acqu is itio n .
A l in g u is t ic  theory, under e ith e r conception, is  explanatory in a 
proper and appropriate sense. Given such a theory and certa in  
'boundary cond itions ' fixed  by a corpus o f data w ith a prelim inary 
analysis determined by the app lica tion  o f the p rim itiveso f the 
theory, a grammar is  selected. Underthe methodological in te rp re ta ­
t io n , i t  is  the speaker-hearer1s grammar, chosen by the evaluation 
procedure from among the poten tia l grammars permitted by the theory 
and compatible w ith the data as represented in  terms o f the p re lim i­
nary ana lysis. In e ith e r case, the grammar determines a range o f 
lin g u is tic  facts  re la tin g  to the structu re  o f sentences. The 
speaker-hearer's judgments tha t the facts  are as determined by the 
grammar are thus explained by the lin g u is t ic  theory; correspondingly, 
the theory is  refuted i f  the judgments are not in accord with the 
predictions o f the grammar [Chomsky 1955/75 p. 36].

Chomsky's f i r s t  published reference to the p o s s ib il ity  of a psychological

analogue to the lin g u is t 's  methodological problems seems to occur in his

1958 paper, "L in g u is tics , Logic, Psychology and Computers." The analogy
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wasn't f u l ly  worked out, however, u n t il his 1962 paper, "Explanatory 

Models in L in g u is tic s ,"  appeared.

In Current Issues in L ingu is tic  Theory (.1964a), Chomsky described 

three levels o f adequacy tha t lin g u is t ic  theories can a tta in : the obser­

va tion a l, descrip tive , and explanatory levels of adequacy. Since the 

evaluation measure is  said to play a c r it ic a l ro le  in  determining whether 

or not the highest level o f adequacy (the level o f explanatory adequacy) 

is  attained by a lin g u is t ic  theory, I w i l l  describe the leve ls of ade­

quacy in  some d e ta il.  Chomsky indicates (on pp. 28-29) tha t the level 

o f observational adequacy is  attained by a grammar i f  i t  co rre c tly  pre­

sents the observed primary data ( i . e . ,  i f  i t  gives an account o f the p r i ­

mary data [the  corpus] tha t is  the input to the acqu is ition  device).

The level o f descrip tive  adequacy (the second and higher level of suc­

cess) is  attained "when the grammar gives a correct account o f the l i n ­

g u is tic  in tu it io n  o f the native speaker, and specifies the observed data 

( in  p a rtic u la r)  in terms o f s ig n if ic a n t genera lizations tha t express 

underlying re g u la ritie s  in  the language" (p. 28). The grammar is ,  in  

other words, concerned w ith g iv ing a correct account o f the output o f 

the language acqu is ition  device. The th ird ,  and highest, level o f ade­

quacy (the level o f explanatory adequacy) is  atta ined "when the asso­

ciated theory provides a general basis fo r  selecting a grammar that 

achieves the second level o f success over other grammars consistent w ith 

the relevant data tha t do not achieve th is  level o f success," The gen­

eral basis fo r  selecting a grammar is ,  o f course, the evaluation measure. 

We may say tha t "a lin g u is t ic  theory tha t aims fo r  explanatory adequacy 

is  concerned w ith the in te rna l s tructure  o f the device . . . , tha t is ,  

i t  aims to provide a princ ip led  basis, independent of any p a rt icu la r
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language, fo r  the selection of the de sc rip tive ly  adequate grammar of 

each language” (p. 29). Chomsky contends .hat an exp lana to rily  adequate 

l in g u is t ic  theory "suggests an explanation fo r  the lin g u is t ic  in tu it io n  

o f the native speaker" and "can be in terpreted as asserting tha t data o f 

the observed kind w i l l  enable a speaker whose in tr in s ic  capacities are 

as represented in th is  general theory to construct fo r  himself a grammar 

tha t characterizes exactly th is  l in g u is t ic  in tu it io n "  (p. 28).

This analysis o f the leve ls  o f adequacy was refined s t i l l  f u r ­

ther in Aspects o f the Theory o f Syntax (1965). General lin g u is t ic  

theories can now be spoken o f as e ith e r meeting or not meeting the level 

o f descrip tive  adequacy. P rio r to  Aspects, the only level o f adequacy 

relevant to general l in g u is t ic  theories was the level o f explanatory 

adequacy. To meet the level o f descrip tive  adequacy a lin g u is t ic  theory 

must provide (1) an enumeration o f the class S-j, S2, . . .  o f possible 

sentences, (2) an enumeration o f the class SD-j, SD2, . . .  of possible 

s truc tu ra l descrip tions, (3) an enumeration o f the class G], G2, 111 of 

possible generative grammars, and (4) a spec ifica tion  o f a function F 

such that SD F ( i , j )  is  the s tru c tu ra l descrip tion  assigned to sentence 

S.j by grammar Gj fo r  a rb itra ry  i , j . °  In other words, a theory is  de­

s c r ip t iv e ly  adequate i f  i t  makes a de sc rip tive ly  adequate grammar a v a il­

able fo r  each natural language. The general lin g u is t ic  theory achieves 

the level of explanatory adequacy by provid ing, in  add ition to the four 

items lis te d  above, (5) a sp e c ifica tio n  o f a function m such tha t m (i) 

is  an in teger associated with the grammar G-| as i t s  value (w ith lower 

value being indicated by higher number).10 In other words, i t  meets the 

level o f explanatory adequacy by providing an evaluation measure.
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The goal o f providing an evaluation measure w i l l  not be an easy 

goal to  a tta in . For one thing "a theory may be d e sc rip tive ly  adequate, 

in  the sense ju s t defined, and yet provide such a wide range of poten­

t ia l  grarrmars tha t there is  no p o s s ib il ity  o f discovering a formal prop­

e rty  d is tingu ish ing the d e sc rip tive ly  adequate grammars, in  general, 

from among the mass o f grammars compatible w ith whatever data are a v a il­

able (p. 35). The methodological problem (and the problem fo r  construct­

ing a reasonable acqu is ition  model) is  to reduce the range o f possible 

hypotheses (the class o f a tta inab le  grammars) compatible with given p r i­

mary data to the po in t where selection among them can be made by a fo r ­

mal evaluation measure. The way to do th is  is  by adding fu rth e r s truc­

ture to the notion "generative grammar" on a princ ip led  basis. The 

princ ip led  basis fo r  adding add itiona l structure  comes from a determina­

tio n  of the extent to  which d e sc rip tive ly  adequate grammars have fea­

tures which can be reduced to universal properties o f language: "Real 

progress in  lin g u is tic s  consists in the discovery th a t ce rta in  features 

of given languages can be reduced to universal properties o f language, 

and explained in terms o f these deeper aspects o f lin g u is t ic  form"

(Aspects p. 35). These universals can be incorporated in to  the d e f in i­

t io n  o f "generative grammar" and i f  the re s tr ic t io n s  are s ig n if ic a n t we 

w i l l  have a reduction in the class o f possible hypotheses (grammars).

I t  is  conceivable th a t the class o f po tentia l grammars could be so nar­

rowly defined that there w i l l  be no more than one grammar compatible 

with the data fo r  each language and there w i l l  be no need fo r  an evalua­

tio n  measure. But Chomsky considers th is  extremely u n like ly  since "a ll 

concrete attempts to formulate an em p irica lly  adequate lin g u is t ic  theory
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c e rta in ly  leave ample room fo r  mutually inconsistent grammars, a l l  com­

pa tib le  w ith primary data o f any conceivable so rt" (Aspects p. 37). I t  

is  also conceivable th a t we w i l l  not be able to make s u ff ic ie n t "p r in ­

c ip led " re s tr ic t io n s  on the class o f grammars to be able to construct or 

choose an evaluation measure on a princ ip led rather than an a rb itra ry  

basis. Chomsky provides no evidence fo r  the b e lie f  tha t we can formu­

la te  the re q u is ite  numbers and kinds o f universals needed and a l l con­

cre te  attempts to formulate an em p irica lly  adequate l in g u is t ic  theory to 

date define too large a class o f possible grammars fo r us to construct 

or choose on a p rinc ip led  basis an evaluation measure. Chomsky fa i ls  to 

comment on the prospects fo r  th is  remaining to be the case and fa i ls  to 

spell out the repercussions o f such an even tua lity  fo r l in g u is t ic  theory.

Chomsky also has language-specific problems which stand in the

way o f the p rinc ip led  construction or choice o f an evaluation measure:

The major problem in  constructing an evaluation measure fo r  grammars 
is  tha t o f determining which generalizations about a language are 
s ig n if ic a n t ones, an evaluation measure must be selected in such a 
way as to favor these. We have a generalization when a set o f rules 
about d is t in c t  items can be replaced by a s ingle ru le  (o r, more 
genera lly , p a r t ia l ly  id e n tica l ru les) about the whole se t, or when 
i t  can be shown tha t a 'natura l class' o f items undergoes a certa in  
process or set of s im ila r processes. Thus choice o f an evaluation 
measure constitu tes a decision as to what are 's im ila r  processes' 
and 'na tu ra l c la sse s '-- in  short what are s ig n if ic a n t genera liza tions. 
The problem is  to devise a procedure tha t w i l l  assign a numerical 
measure o f va luation to a grammar in  terms o f the degree o f l in g u is ­
t ic a l ly  s ig n if ic a n t genera liza tion tha t th is  grammar achieves. The 
obvious numerical measure to be applied to a grammar is  length in 
terms o f number o f symbols. But i f  th is  is  to be a meaningful meas­
ure, i t  is  necessary to devise notations and to r e s tr ic t  the form of 
ru les in  such a way tha t s ig n if ic a n t considerations o f complexity 
and gen e ra lity  are converted in to  considerations o f length, so tha t 
real genera liza tions shorten the grammar and spurious ones do not. 
Thus i t  is  the notationa l conventions used in presenting a grammar 
th a t define 's ig n if ic a n t  genera liza tions ,' i f  the evaluation measure 
is  taken as length [Chomsky 1965 p. 42].
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There is  a remarkable s im ila r ity  between Chomsky's 1955 and 1965 

statements. The only d iffe rence o f note between the two passages is 

tha t Chomsky has replaced the term "s im p lic ity "  w ith the terms "na tu ra l­

ness" and " lin g u is t ic a l ly  s ig n if ic a n t genera liza tion" to avoid "confu­

sion" w ith the philosophy o f science sense o f s im p lic ity . There is  pre­

sumably some s ig n if ic a n t c o n f lic t  between the predictions tha t are made 

on the basis o f the philosophy o f science notion of s im plic ity  and the 

predictions made concerning "naturalness" and "degree o f l in g u is t ic a lly  

s ig n if ic a n t genera liza tion" ( i . e . ,  in a t least one instance the simplest 

genera liza tion m ustn't be the most natural or l in g u is t ic a lly  s ig n if ica n t 

genera liza tion). Chomsky, however, f a i ls  to specify what the cogn itive 

d ifferences are between these three notions and fa i ls  to  po in t out a 

s ingle spec ific  instance where s im p lic ity  judgments c o n f lic t  w ith judg­

ments o f naturalness or degree o f lin g u is t ic a lly  s ig n if ic a n t generaliza­

t io n . Chomsky's only e ffo r ts  to define the notions o f naturalness and 

lin g u is t ic a lly  s ig n if ic a n t genera liza tion are phrased in  terms o f the 

b rev ity  o f symbols. This provides no clue whatsoever as to the cogni­

t iv e  content o f these notions, since there is  no natural re la tionsh ip  

between these notions and notational s im p lic ity —only a re la tionsh ip  

Chomsky hopes to induce a r t i f i c ia l ly  through the jud ic ious selection of 

notationa l conventions.

While we may not be c lear on what the evaluation measure is  sup­

posed to be measuring, we are, nonetheless, constantly being reassured 

by Chomsky tha t the choice o f an evaluation measure is  an empirical de­

term ination. Our choice o f an evaluation measure can be fa ls i f ie d  by 

showing tha t i t  f a i ls  to provide a d e sc rip tive ly  adequate grammar (see
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Chomsky 1965 pp. 25-26). Of course, while in p r in c ip le  th is  may be pos­

s ib le , in practice i t  may prove qu ite  d i f f i c u l t  since Chomsky has given 

no independent cogn itive characteriza tion  o f descrip tive  adequacy. I t  

is  tough to come up w ith a counterexample o f a de sc rip tive ly  adequate 

grammar that is not chosen by an evaluation measure when the only means 

you have o f id e n tify in g  d e sc rip tive ly  adequate grammars is  to count sym­

bols using the correct evaluation measure ( i . e . ,  the evaluation measure 

iaip  a r p  attempting to construct).

The la s t-th in g  I want to point out about Chomsky's discussion 

o f the evaluation measure in Aspects is  the ro le  Chomsky assigns the 

evaluation measure in  language acqu is itio n . Chomsky fee ls  tha t a l i n ­

g u is tic  theory tha t s a tis f ie s  conditions ( l) - ( 5 )  above provides a lan­

guage acqu is ition  device:

This device must search through the set o f possible hypotheses 
G-], G2 , . . . ,  which are ava ilab le  to i t  by v ir tu e  o f condition ( i i i ) ,  
and must select grammars tha t are compatible w ith the primary l i n ­
gu is tic  data, represented in  terms o f ( i ) and ( i i ) .  I t  is  possible 
to tes t com pa tib ility  by v ir tu e  o f the fa c t tha t the device meets 
condition ( iv ) .  The device would then se lect one o f these poten­
t ia l  grammars by the evaluation measure generated by (v) [Chomsky 
1965 p. 32].

Chomsky and H a lle 's The Sound Patternof English (1968) adds a 

few more refinements and embellishments to  th e ir  conception o f the eval­

uation measure. The "value" o f a ru le , sequence o f ru les, or grammar 

is now to be the reciprocal o f the number o f symbols in i t s  minimal 

representation ("We take the value to be 1/n, where n is  the number o f 

symbols, so th a t the phrase 'h igher valued' w i l l  have i t s  natural in tu i­

t iv e  and numerical meaning" [p . 334]). The notations used fo r  co llaps­

ing rules are not counted by the evaluation measure. Chomsky and Halle 

apparently believe tha t th is  is obvious to the po in t o f being se lf
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evident:

Under any reasonable evaluation measure . . . the notations used in  
abbreviatory ru les do not count in  determining the value o f the sys­
tem of ru les . . . . These notationa l transformations are part o f 
the d e f in it io n  o f s im p lic ity ,  and therefore i t  would be senseless to 
'count them' in some way in measuring s im p lic ity  [Chomsky 1965 p. 147].

We should note tha t there is  no choice involved in using abbreviatory

conventions i f  we want the evaluation measure to work:

To say tha t rules may be given in a simpler form implies tha t they 
must be given in  tha t form. More prec ise ly , the notations tha t we 
use define a ce rta in  valuation fo r  grammars, the value o f a gr-aminar 
is  determined by the number o f symbols tha t appear in  i t  when nota­
tions are used in the optional fashion [Chomsky 1965 p. 71 fn . ] .

Chomsky and Halle po in t out th a t,  while the notations permit us to make

statements about a language which are "true  and s ig n if ic a n t"  and provide

a basis fo r  d is tingu ish ing  these from other generalizations which are

"true and not s ig n if ic a n t,"  the notationa l conventions do not prevent

or protect us from making in co rrec t statements!

In The Sound Pattern o f English Chomsky and Halle make the 

h igh ly s ig n if ic a n t observation tha t

The e n tire  discussion o f phonology in  th is  book suffe rs 
from a fundamental theore tica l inadequacy. Although we do not know 
how to remedy i t  f u l ly ,  we feel tha t the ou tlines o f a so lu tion  can 
be sketched, a t least in pa rt. The problem is  tha t our approach to 
featu res, to ru les , and to evaluation has been overly formal. Sup­
pose, fo r  example, tha t we were system atically to  interchange fea­
tures or to replace F by -F (where =+, and F is  a featu re) through­
out our descrip tion  o f English s truc tu re . There is  nothing in our 
account o f l in g u is t ic  theory to ind ica te  tha t the re s u lt would be 
the descrip tion  o f a system that v io la tes  ce rta in  p rinc ip le s  govern­
ing human languages. To the extent tha t th is  is  true , we have fa ile d  
to formulate the p rinc ip le s  o f l in g u is t ic  theory, o f universal gram­
mar, in  a sa tis fa c to ry  manner. In p a rt ic u la r,  we have not made any 
use o f the fa c t tha t the features have in tr in s ic  content. By taking 
th is  in t r in s ic  content in to  account, we can, so i t  appears, achieve 
a deeper and more s a tis fy in g  so lu tion  to some o f the problems o f 
le x ica l redundancy as well as to  many other problems tha t we have 
sk irted  in the exposition [Chomsky and Halle 1968 p. 400].
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These remarks bring to a close the c la ss ic , and more halcyon, 

period o f work on the evaluation measure. They also bring to a close, 

fo r  the moment, my presentation of Chomsky and H alle 's views on the 

evaluation measure.^ The theory o f markedness (which was developed to 

address some o f the problems Chomsky and Halle allude to in  the remarks 

I ju s t  quoted) and other subsequent changes in th e ir  th inking w i l l  be 

evaluated as they a rise  in  the context o f my c r it ic a l evaluation o f the 

evaluation measure and the c r it ic is m  directed ayerinst i t .

3.2 M otivation fo r  Adopting the Evaluation Measure as a Goal of 
L in g u is tic  Theory

An obvious place to begin a c r i t ic a l  examination o f Chomsky and 

H a lle 's  evaluation measure is  w ith Chomsky's Syntactic Structures d is - 

cussion o f why the goal o f providing a p ra c tic a l, mechanical evaluation 

procedure is  a more reasonable--a lbe it weaker and less desirable—goal 

fo r  lin g u is ts  to  pursue than the goal of provid ing a p ra c tic a l, mechani­

cal discovery or decision procedure. There has been a good deal o f d is ­

sa tis fa c tio n  in  ce rta in  quarters w ith Chomsky's claims about the singu­

la r  reasonableness and appropriateness o f the goal o f provid ing a p ra c t i­

c a l, mechanical evaluation procedure from the moment they were advanced. 

I t  is  hardly su rp ris in g , o f course, tha t scholars who had invested th e ir  

energies toward constructing a discovery procedure (or some reasonable 

facs im ile  thereof) would not accept w ith  equanimity Chomsky's charac te ri­

zation o f th is  goal as unreasonable, un illum ina ting , and chimerical — 

p a r t ic u la r ly  since Chomsky could o ffe r  no formal proof tha t th is  h ighly 

desirable goal was in p rin c ip le  impossible to a tta in . I t  is  somewhat 

supris ing , however, given the depth o f d issa tis fa c tio n  w ith Chomsky's
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conclusions (and the rad ica l changes in  focus and methodology they en­

t a i l ) ,  tha t there have been very few substantive attacks on the log ica l 

s tructu re  o f Chomsky's argumentation in support o f the evaluation meas­

ure as a goal o f l in g u is t ic  theory.

To reca p itu la te , Chomsky's argument in  Syntactic Structures 

against the goal o f providing a discovery or decision procedure and in 

favor o f the evaluation measure consists o f the fo llow ing series o f 

opinions: ( i )  he maintains tha t i t  is  unreasonable to demand that l i n ­

g u is tic  theory provide anything stronger than a prac tica l mechanical 

evaluation procedure, (2) he maintains tha t i t  is  very questionable 

whether the goal o f providing a discovery procedure can be attained 

in  an in te res ting  way ( in  fa c t,  he fee ls  thatany attempt to provide a 

discovery procedure w i l l  lead to a maze o f more and more elaborate and 

complex ana ly tic  procedures tha t leave unanswered many important ques­

tions about the nature o f l in g u is t ic  s truc tu res), (3) he maintains that 

in con tra d is tin c tio n  to the goal of providing a discovery procedure, we 

can, by lowering our s ights to the more modest goal o f providing a prac­

t ic a l evaluation procedure, focus our a tten tion  more c le a rly  on the 

re a lly  c ruc ia l problems o f lin g u is t ic  theory and a rrive  at more s a t is ­

fy ing  answers to them, and (4) he maintains tha t the goal o f providing 

an evaluation measure, w hile more modest than tha t o f providing a d is ­

covery or decision procedure, is  s t i l l  a s ig n if ic a n t goal to a tta in  

(witness the fa c t th a t no other science can boast o f having such a pro­

cedure in  i t s  arsena l). Doubters are assured by Chomsky tha t the tru th  

of these pronouncements can be v e r if ie d  by the development and compari­

son o f theories propounding the two competing goals (tha t o f providing 

a discovery procedure and tha t o f providing an evaluation measure).
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Since Chomsky's lin e  o f argumentation reduces to a series o f 

opinions w ithout supporting evidence, i t  is  not surpris ing tha t there 

have been expressions o f outrage in response to Chomsky's proposed change 

in d ire c tio n  fo r  l in g u is t ic  theory. One o f the few extensive examina­

tions o f Chomsky's discussion o f the goals o f l in g u is tic  theory appears 

in Sanders (1977). Sanders takes issue w ith Chomsky's discussion on 

several counts: (1) Sanders (p. 158) notes tha t Chomsky "presents no 

evidence in  support o f th is  point o f view, and no reason a t a l l  fo r  sup­

posing tha t a demand fo r  an evaluation procedure is  any less unreason­

able than a demand fo r  a discovery procedure or decision procedure,"

(2) he finds Chomsky's references to "elaborateness," "com plexity," 

"uninterestingness," "weakness," e tc .,  to be beside the point since, 

fo r  Sanders, the only reasonable standard fo r  a p rac tica l procedure is 

whether or not i t  gets the job done, (3) he fee ls tha t the way to answer 

questions about the nature o f lin g u is t ic  structure  is  to construct a 

theory o f natural language, "not a procedure fo r  anything," (4) he finds 

Chomsky's attempt to estab lish  the evaluation procedure as a goal fo r  

l in g u is t ic  theory by d ises tab lish ing  the discovery procedure to be a mis­

leading and forceless substitu te  fo r  argumentation, and (5) he makes the 

counterclaim tha t "the fa c t o f the matter is  tha t discovery procedures 

and evaluation procedures are ev idently  precise ly equivalent both as to 

re la t iv e  strength or d i f f ic u l t y  o f achievement and in th e ir  lack o f em­

p ir ic a l s ign ificance" (p. 158).

Sanders is ,  o f course, correct in  noting that there is  a lack o f 

evidence fo r Chomsky's claims and his warning that an argument against 

the v a l id i ty  o f "reasonableness" o f the discovery procedures as a goal
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fo r  l in g u is t ic  theory is  not an argument fo r  the reasonableness and 

v a l id i ty  o f the evaluation measure as a goal is  sa lu ta ry , but i t  would 

have been be tte r i f  he had given us some evidence o f the unach ievab ility  

o f the evaluation procedure rather than merely advancing a counterclaim. 

While the use o f m etacriteria  such as s im p lic ity  has yet to be ju s t i f ie d  

to everyone's sa tis fac tion  in the philosophy o f science, Sanders' claim 

tha t the only reasonable standard fo r  a procedure is  whether or not i t  

Cats the job done is  not going to receive wide support. Sanders may not 

believe tha t lin g u is tic  theory should t r y  to explain language acqu is i­

t io n , but he should admit tha t i t  is  not s u ff ic ie n t fo r  whoever does 

have to provide such an explanation to come up w ith a procedure that 

does the job ( i . e . ,  terminates in  a f in i t e  amount o f time rather than 

runs on in to  in f in i t y ) .  The procedure must also "do the job" in "real 

tim e ." Sanders' re jection  o f the claim tha t lin g u is ts  must provide a 

model o f how children acquire a grammar of th e ir  language accounts fo r 

his insistence tha t l in g u is tic s  need not provide a "procedure fo r any­

th in g ."  The fa c t tha t ch ildren in va riab ly  succeed in  coming up w ith the 

h igh ly complex grammars they need to have a command of th e ir  language 

suggests tha t ch ildren are employing an e ffe c tive  procedure o f some sort 

and not re ly in g  on luck and imagination.

A somewhat more inventive attack on Chomsky's discussion o f the 

goals o f lin g u is t ic  theory is  made by Bruce Derwing in his book, Trans­

formational Grammar as a Theory o f Language A cquis ition (1973). Derwing 

argues tha t Chomsky's attack on the goal o f providing a p ra c tica l, me­

chan ical, discovery procedure is  to ta l ly  vacuous since Chomsky himself 

sets what is  in  e ffe c t the same goal fo r  lin g u is t ic  theory by in s is t in g
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tha t lin g u is t ic  theory provide a language acqu is ition  device (L.A .D .).

Derwing asks us to note the fa c t tha t the output o f both the discovery

procedure and the L.A.D. is  the one correct grammar of the language.^

According to Derwing,

. . . the attempt to  specify both an evaluation procedure and the 
f u l l  set o f lin g u is t ic  universals in  th is  way constitu tes as much 
an attempt to  provide a 'd iscovery procedure fo r grammar' as did 
any o f the e a r lie r  more 'mechanical' approaches o f the s tru c tu ra l­
is t  era. The only d iffe rences, c le a rly ,  l ie  in the number (two 
versus one) and the nature (content versus p ro c e s s )  n f  t h e  compo­
nents u t il iz e d  in  the a ttack on the problem, whereas what makes a 
discovery procedure (in  Chomsky's own terms) is  not the kind or 
number o f 'prongs' which are used but simply whether or not the 
u ltim ate goal is  to  achieve uniqueness in  l in g u is t ic  descrip tion 
[Derwing 1973 pp. 62-63].

Derwing claims tha t Chomsky is  try in g  to resolve the content (or 

R a tiona lis t) vs. process (or E m p iric is t) debate by fa ls e ly  claim ing tha t 

the R a tiona lis t goal is  weaker and more reasonable when in fa c t both 

have the same goal o f providing a method o f a rr iv in g  at the one correct 

grammar o f a language.

Derwing assumes tha t Chomsky fa ile d  to recognize th a t ite ra t iv e  

app lica tion  o f the evaluation measure can, in  a f in i t e  number o f s teps ,^  

locate the correct (or "s im plest") grammar o f the language from which 

the primary l in g u is t ic  data was drawn ju s t  as in ev itab ly  and u n fa ilin g ly  

as the discovery procedure w o u ld .^  The discovery procedure and the 

L.A.D. ( in  which the evaluation procedure is  applied ite ra t iv e ly )  w i l l  

both have the correct grammar fo r  the language as th e ir  output and, 

there fore , have and a tta in  the same goal. But Chomsky was aware tha t 

the evaluation measure could be applied ite ra t iv e ly  to locate the cor­

rect grammar and he discusses th is  p o s s ib il ity  in  the same chapter of 

Syntactic Structures th a t Derwing is  c r i t ic iz in g :
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Suppose, fo r example, tha t we were to evaluate grammar by measuring 
some such simple property as length. Then i t  would be correct to 
say tha t we have a p rac tica l evaluation procedure fo r  a grammar, 
since we could count the number o f symbols they contain; and i t  
would be l i t e r a l ly  correct to  say tha t we have a discovery procedure, 
since we can order a l l  sequences o f the f in i t e  number o f symbols 
from which grammars are constructed in  terms o f length, and we can 
te s t each o f these sequences to see i f  i t  is  a grammar being sure 
tha t a fte r  some f in i t e  amount o f time we sha ll fin d  the shortest 
sequence tha t q u a lif ie s . But th is  is  not the type o f discovery pro­
cedure tha t is  contemplated by those who are attempting to meet the 
strong requirement discussed above [Chomsky 1957 p. 53].15

Unless Chomsky was se lf-d e s tru c tin g  the r i i s t i n r t i r m  he wac a t  niroat 

pains to make, i t  would appear from th is  quotation tha t the c r it ic a l d is ­

tingu ish ing feature among the procedures is  not th e ir  output but th e ir  

manner o f operation. Derwing him self admits th a t i t  is  possible to d is ­

tingu ish  co g n itive ly  the approaches on the basis o f th e ir  manner of 

operation when he diagnoses the evaluation procedure/discovery procedure 

debate as being a debate between content and process approaches.

Derwing is  co rre c t, however, in  claim ing tha t Chomsky's discus­

sion o f the discovery, deci~ion, and evaluation procedures was mislead­

ing. Chomsky tr ie s  to create the impression tha t he is  using the terms 

"strong" and "weak" as they are used in  the philosophy o f science, where 

a hypothesis or theory is  considered stronger than another i f  i t  makes 

more predictions about the domain i t  is  describing (c f.  Goodman's 

"Safety, Strength, S im p lic ity " ;.  His diagrams represent a s ingle a p p li­

cation o f the procedures so th a t the unwary are led to the conclusion 

tha t the discovery procedure is  stronger than the decision procedure and 

decision procedure stronger than the evaluation procedure because we know 

more a fte r  a single app lica tion  o f the discovery procedure than we do 

a fte r  most single app lica tions o f the decision procedures, and we know 

more a fte r  a single app lica tion  o f the decision procedure than we know
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a fte r  a s ing le  app lica tion  o f the evaluation measure. A s ingle app lica­

t io n  o f the discovery procedure, by d e f in it io n ,  yie lds the correct gram­

mar, so we can make d e f in ite  predictions as to what is  and what is n 't  

the correct grammar o f the language. A single operation of the decision 

procedure w i l l  permit us co rre c tly  to p a r t it io n  the set o f possible 

human granmars in to  the correct grammar fo r  th is  language and a l l the 

in correc t (or not as simple) grammars only i f  the f i r s t  grammar i t  exam­

ines happens, by extraord inary coincidence, to be the correct grammar.

I f  not, we can place one grammar in the bucket fo r  incorrect grammars 

and p red ic t tha t the correct grammar is  one o f the remaining grammars.

A s ing le  app lica tion  o f the evaluation measure w i l l  not even permit us 

to p red ic t whether we have the correct grammar or i t  remains to be lo ­

cated. We can, o f course, throw one o f the two grammars compared in 

the in co rre c t bucket. But i t  is  not f a i r  to ingore the p o s s ib il ity  o f 

constantly reapplying both the decision and evaluation procedures—es­

p e c ia lly  when the L.A.D. is  going to re ly  c r i t ic a l ly  on the ite ra t iv e  

app lica tion  o f the evaluation measure. We must look, instead, fo r  some 

other sense in  which the discovery procedure is  a stronger procedure 

than the decision procedure and the decision procedure a stronger proce­

dure than the evaluation measure-some sense o f "stronger" related to 

the manner in  which the three procedures operate.

I t  seems reasonable to  ca ll a procedure "stronger" than another 

i f  i t  operates more e f f ic ie n t ly  ( i . e . ,  y ie lds  a so lution in  fewer steps 

and in  a s ig n if ic a n tly  shorter block o f tim e). Such a c r ite r io n  would 

be o f obvious relevance in  the context of language acqu is itio n . While 

no p o s itive  proof can be had at the moment in  the absence o f a working
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discovery procedure, most lin g u is ts  would be qu ite  w ill in g  to grant 

tha t a discovery procedure ( i f  one ex is ts ] would operate fa r  more e f f i ­

c ie n tly  than e ith e r a decision or an evaluation procedure since the d is ­

covery procedure constructs the grammar d ire c t ly  on the basis o f the 

data while the decision and evaluation procedures must, perforce, wade 

through a grossly swollen sea o f possible human grammars in search o f the 

sing le  optimal grammar. This may, in  fa c t,  have been what Chomsky had 

in  mind when he made his "strength" designations, since he commented at 

several points in  his e a r lie r  w ritin g s  on the im p ra c tica lity  o f the 

evaluation measure as a discovery procedure.

There are, however, two po ten tia l problems w ith the above ac­

count. F irs t ,  i t ' s  not clear on f i r s t  inspection tha t the evaluation 

procedure,when applied ite ra t iv e ly  w ith a mind to u ltim a te ly  locating 

the correct grammar, is  an e ffe c tive  procedure, Second, i t ' s  not c lear 

tha t the decision procedure is ,  in  fa c t,  a stronger procedure than the 

evaluation procedure in  terms o f e ffic ie n cy  o f operation. Le t's  s ta rt  

w ith  the problem we encounter when we t ry  to  apply the evaluation meas­

ure ite ra t iv e ly  as an e ffe c tiv e  procedure fo r  locating  the correct gram­

mar. The only means Chomsky has ever suggested fo r  guaranteeing that 

the set o f hypotheses (grammars) the ch ild  enterta ins w i l l  include the 

correct grarrmar of the language is  to  enumerate the e n tire  set o f pos­

s ib le  human grammars. We must, there fore , apply the evaluation measure 

to th is  set o f grammars, one a fte r  another, u n t il we locate the correct 

grammar. I f  these grammars are enumerated randomly, we w i l l  never be 

sure a t any given po in t in the ite ra te d  evaluation process th a t a more 

h igh ly  valued grammar won't be awaiting us ju s t  a b i t  fu rthe r on in the
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enumeration. We, therefore, cannot stop the ite ra ted  evaluation process 

u n t il we have exhausted the e n tire  set o f grammars (something which we 

cannot do since the set is  in f in i t e ) .  What we need, then, is  some way 

o f guaranteeing tha t there w i l l  not be a simpler grammar fu rth e r on in 

the enumeration. One so lu tion  would be to enumerate the set o f grammars 

in  descending order o f s im p lic ity  so tha t the f i r s t  grammar tha t we en­

counter tha t is  compatible w ith the data is  the correct grammar o f the 

language. This is  easier said than done. Since s im p lic ity  is  a complex 

notion, i t  is  hard, i f  not impossible, to fin d  some property tha t we can 

use to enumerate the set in  descending order o f s im p lic ity . But what is 

true  o f s c ie n t if ic  hypotheses in  general is  not true o f l in g u is t ic  hypo­

theses i f  Chomsky can devise a set of notationswhose b rev ity  f a ith fu l ly  

re fle c ts  a l l aspects o f s im p lic ity . I f  th is  is  the case, Chomsky can 

generate the set o f grammars in descending order o f s im p lic ity  i f  he can 

generate them in  increasing order of notational complexity. I f  the gram­

mars are generated in  descending order of s im p lic ity ,  the correct gram­

mar w i l l  appear a fte r  a f in i te  number o f steps i f  the set o f possible 

human grammars is  denumerably in f in ite .

The problem w ith demonstrating tha t the decision procedure is  a 

stronger, more e f f ic ie n t  procedure than the evaluation measure emanates 

from the fa c t tha t we are generating the class o f possible human grammars 

in descending order o f s im p lic ity . I f  th is  is  the case both procedures 

w i l l  be equally e f f ic ie n t  in  tha t they w i l l  both a rrive  at the correct 

grammar at exactly the same time since they w i ll simultaneously select 

the f i r s t  grammar that turns up in the ordering tha t is  compatible with 

the data as the correct grammar.^
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Faced with a s itu a tio n  where the decision and evaluation proce­

dures are obviously equally strong goals, I th ink tha t Chomsky would 

probably decide tha t the decision procedure is  dispensable. I ,  fo r one, 

would welcome th is  since I have never been able to v isua lize  how the de­

cis ion procedure is  supposed to operate. Just how does the decision pro­

cedure recognize the "correct" grammar w ithout benefit o f information 

about how the grammar compares to other grammars in  terms o f "s im p lic ity "  

or inform ation about how and nn what basis the grammar ujc constructed?

No discussion of the goals o f lin g u is t ic  theory has ever, to my knowl­

edge, presented us w ith  the s lig h te s t h in t as to what property o f a 

grammar could in va riab ly  and unmistakably flag  i t  as the correct grammar.

Let us assume fo r  purposes o f argument tha t we have validated 

Chomsky's claim tha t the discovery procedure is  "stronger" than the eval­

uation procedure. We may now ask i f  i t  fo llows from th is  th a t the d is ­

covery procedure is  a "less reasonable" ( i . e . ,  more d i f f ic u l t  to a tta in ) 

goal than the evaluationprocedure. I t  is  c le a rly  not always the case 

tha t the more e f f ic ie n t  or otherwise optimal a device is ,  the more d i f ­

f i c u l t  i t  is  to devise. Nor is  i t  the case tha t the more in e ff ic ie n t ,  

labyrin th ian  and otherwise nonoptimal a device is, the easier i t  is to 

construct. A ranking o f devices in  terms o f op tim a lity  (or d e s ira b il ity  

or e ffic ie n c y ) is  in no sense a ranking of these devices in terms of 

th e ir  "reasonableness" (or a t ta in a b i li ty ) .  This must be determined case 

by case and w i l l  probably vary from in d iv idua l to ind iv idua l and on the 

existence o f other knowledge. We cannot say, then, in advance of a 

carefu l examination o f these two procedures which is  l ik e ly  to be the 

more reasonable (a tta inab le) goal. In any case, as long as we have not
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shown a procedure to be in p r in c ip le  unachievable, we cannot gainsay any 

scholar who wants to devote h is /he r time to devising e ith e r type o f pro­

cedure.

In th is  section , then, we have examined Chomsky's claim tha t the 

discovery procedure is  stronger than the decision procedure and tha t the 

decision procedure is  stronger than the evaluation procedure. We have 

also examined Chomsky's claim tha t the evaluation procedure is  a more 

rpasnnahio goal fo r  l in g u is t ic  theory than the decision procedure and the 

decision procedure a more reasonable goal than the discovery procedure.

We have discovered th a t i f  we view the decision and evaluation procedures 

as applying ite ra t iv e ly  u n t il they locate the "correct" grammar, these 

two procedures w i l l  be equally e f f ic ie n t.  In order fo r  the ite ra t iv e  

app lica tion  o f the evaluation procedure to be an e ffe c tive  procedure fo r 

locating the "co rrect" grammar o f the language, the set o f possible 

human grammars must be generated in descending order of s im p lic ity  or 

"va lue." We can do th is  i f  we can devise a set of notational conven­

tions tha t convert considerations o f s im p lic ity  or value in to  considera­

tions  o f notational length and i f  we can devise an algorithm  which enu­

merates a l l  and only the set o f possible human grammars in  ascending 

order of notational complexity (which is  equivalent to descending order 

o f s im p lic ity ) .  But i f  we enumerate our set of hypothesesin descending 

order o f s im p lic ity  or value, the f i r s t  grammar in  the enumeration tha t 

is  compatible w ith the data w i l l  be the correct grammar and th is  grammar 

w i l l  be immediately ( i . e . ,  simultaneously) selected by both the decision 

and evaluation procedures as the "co rrect" grammar o f thelanguage. Both 

procedures w i l l  thus locate the desired grammar a t the same time in  a l l
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instances and w i l l  be equally e f f ic ie n t  at th is  task. But does th is  

mean tha t we must now view the two procedures as equally reasonable 

goals fo r  lin g u is t ic  theory? I t  is  argued in th is  section tha t there is 

no automatic and in va rian t co rre la tion  between the strength or e f f i ­

ciency o f a procedure and i t s  reasonableness or a t ta in a b ili ty  as a goal. 

We can thus make no judgments about the reasonableness o f a procedure as 

a goal so le ly  on the basis o f the strength or e ffic ien cy  of a procedure. 

The claim  that one procedure w i l l  be a more reasonable goal than another 

must be supported by independent argumentation tha t re fe rs to  the proper­

t ie s  o f the device ra ther than to i t s  strength and takes in to  account 

the knowledge tha t is  ava ilab le . Chomsky's claims about the re la tiv e  

reasonableness o f the three procedures as goals fo r lin g u is tic  theory 

were not accompanied by the re q u is ite  independent argumentation. We 

should keep in mind, however, tha t a goal doesn't have to be demonstrated 

to be a tta inab le  before we work on i t .  We should also keep in mind that 

we don 't always have to choose the most reasonable o f a set o f goals.

I f  Chomsky f e l t  tha t a discovery procedure was atta inable (although with 

somewhat greater d i f f ic u l t y  than the evaluation procedure), he would 

have worked toward th a t goal. Chomsky has made i t  clear at several 

points tha t he fee ls  the discovery procedure is  a more desirable goal.

3.3 The Evaluation Measure: How I t  Operates and What I t  Measures

Chomsky's descrip tion  o f the discovery, decision, and evaluation 

procedures includes the s tip u la tio n  tha t they be p ra c tica l, e ffe c tive , 

mechanical procedures. A procedure is mechanical i f  i t  consists o f a 

set o f completely e x p l ic i t  steps which can be performed w ithout use of 

crea tive , in tu i t iv e ,  in te l l ig e n t  outside in tervention . A procedure
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is  e ffe c tiv e  i f  i t  is  guaranteed to terminate in a so lu tion  ( i f  there 

a c tu a lly  is  a so lu tion) a fte r  a f in i te  number of mechanical steps. The 

requirement o f p ra c t ic a l ity  pertains to the time taken to a rrive  a t a 

so lu tion . The demands o f p ra c t ic a l ity  w i l l  vary depending on the func­

tio n  served and the technology ava ilab le . For instance, a procedure may 

be p rac tica l fo r  the lin g u is t  but not the c h ild , since the lin g u is t can 

make use o f u ltra -h ig h  speed computers and the ch ild  cannot. These re­

quirements are very s tringen t and sume lin y u is ls  have asked why we should 

put ourselves through the paces. As Matthews puts i t ;

. . . the real factors are so diverse and numerous (ranging from
genera lity  on one side to substantia l naturalness on the other) tha t 
i t  is  hard to imagine how they might a l l be captured. . . . Solution 
a is  be tte r than so lu tion  b, we are agreed, on the balancing o f sun­
dry facto rs: hence, according to a widespread proposal, we must in ­
troduce notations, e tc . by which a is  :deemed to be the sh o rte r. '
But what purpose does th is  f ic t io n  serve i f  the real factors can be 
d ire c t ly  evaluated? [Matthews 1972 p. 391].

While Chomsky has never responded to th is  p a rt icu la r question d ire c t ly ,

i t  seems reasonable to suppose tha t Chomsky ins is ted tha t these proce­

dures be p ra c tic a l, mechanical and e ffe c tiv e  fo r the same reason tha t he 

ins is ted tha t grammars be p ra c tic a l, mechanical and e ffe c tive  procedures.

Chomsky's main complaint about tra d it io n a l grammar was tha t i t s  

grammatical descrip tions required supplementation bythe very l in g u is t ic  

a b i l i t ie s  tha t they were purportedly describing and expla in ing—in some 

cases only native speakers could use the grammars w ithout e rro r. I f  we 

impose the requirement th a t grammars consist o f form ally e x p lic it  rules 

which can be applied in  step-by-step mechanical fashion to enumerate a l l 

and only the sentences o f the language, we can guarantee that we explain 

rather than u t i l iz e  the lin g u is t ic  a b i l i t ie s  o f native speakers, We w i l l  

also be c lear on what predictions do and do not fo llow  from the
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grammatical descrip tion . Chomsky points out some o f the other v irtues of 

precise form ulation in  his preface to Syntactic Structures;

The search fo r  rigorous form ulation in 1in g u is tics  has a much 
more serious m otivation than mere concern fo r  log ica l n ice ties or 
the desire to p u r ify  well-established methods o f lin g u is t ic  analysis. 
Precisely constructed models fo r lin g u is tic  structures can play an 
important ro le , both negative and po s itive , in the process o f d is ­
covery i t s e l f .  By pursuing a precise but inadequate form ulation to 
an unacceptable conclusion, we can often expose the exact source o f 
th is  inadequacy and, consequently, gain a deeper understanding of 
the l in g u is t ic  data. More p o s itive ly  a formalized theory may auto­
m atica lly  provide so lu tion  fo r  many problems other than those fo r 
whicli i t  wdb e x p l ic i t ly  designed. Obscure and in tu ition-bound no­
tions can neither lead to absurd conclusions nor provide new and cor­
rec t ones, and hence they f a i l  to be useful in two important re ­
spects. I th ink  tha t some o f those lin g u is ts  who have questioned 
the value o f precise and technical development o f l in g u is t ic  theory 
may have fa ile d  to recognize the productive potentia l in  the method 
o f r igorously  s ta ting  a proposed theory and applying i t  s t r ic t ly  to 
lin g u is t ic  m aterial with no attempt to avoid unacceptable conclu­
sions by ad hoc adjustments or loose formulations [Chomsky 1957 
pre face].

I t  seems reasonable, then, to conclude tha t Chomsky fee ls  tha t 

the evaluation measure should bea formal, p ra c tica l, mechanical e ffec­

t iv e  procedure because th is  guarantees tha t the predictions i t  makes 

are e x p l ic i t  and, thus, p o te n tia lly  testab le . We w i l l  also be able to 

determine whether or not theevaluation measure is  comprehensive ( i . e . ,  

renders a judgment fo r  a l l cases). In add ition , the existence o f a de­

vice making such precise and minute d iscrim inations in  value w i l l  create 

a pressure to make f in e r  and more accurate judgments and to resolve any 

inadequacies o f fo rm u la tio n .1̂

A fte r hearing th is  catalogue of the v irtues o f p ra c tic a l, mechan­

ic a l,  e ffe c tive  procedures, one wonders why no other science is  presently 

working on an evaluation procedure of th is  so rt. The obvious explanation 

fo r  th is  is  tha t very severe conditions must be met before such a proce­

dure can be developed. We must have c lear judgments o f value in a l l
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cases and these judgments must be both em p irica lly  supported and nota- 

t io n a lly  m irrorable. And even i f  we meet these cond itions, the evalua­

t io n  procedure may not to ta l ly  resolve our indeterminacy problem since 

there may s t i l l  be a large number of equally h igh ly  valued hypothesesfor 

the data. We w i l l  f ind  numerous reasonsin th is  section to believe tha t 

lin g u is ts  have in s u ff ic ie n t evidence fo r the selection o f an evaluation 

measure and to believe tha t the evaluationmeasure, i f  i t  existed, would 

not to ta l ly  resolve our indeterminacy problem.

Chomsky's hopes o f provid ing a mechanical evaluation procedure 

apparently rested on the observation tha t s im p lifica tio n s  (or genera li­

zations) tend to re s u lt in  ru le  and symbol reductions. Chomsky con­

cluded from this th a t i t  would be possible to devise a set o f notational 

conventions such tha t deeper aspects o f s im p lic ity ,  e tc .,  are in va riab ly  

m irrored in  the supe rfic ia l surface property o f notational length. 

Chomsky f e l t  tha t i t  would be acceptable to have some gaps in  our judg­

ments o f value. Chomsky proposes to cover gaps in our judgments o f sim­

p l ic i t y  or "degree o f lin g u is t ic a lly  s ig n if ic a n t genera liza tion ," e tc .,  

by appealing to  the clear cases p r in c ip le . This p r in c ip le  was f i r s t  

enunciated to handle s itu a tio n  where we have no firm  judgments o f gram­

m atical i t y .  The idea was tha t when in  doubt we would le t  the grammar 

decide fo r  us. In other words, whatever the grammar chosen by the eval­

uation measure predicts about the grammaticality o f dubious s trings  we 

would accept. Any doubts we have about whether or not we have a natural 

ru le  or lin g u is t ic a lly  s ig n if ic a n t genera liza tion would be se ttled  by the 

evaluation measure. In both instances, however, we are assuming tha t we 

have found the correct evaluation measure tha t w i l l  choose the correct
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grammar fo r  us. Unfortunately, to choose among competing evaluation 

measures ( i . e . ,  evaluation measures selecting d iffe re n t grammars as the 

correct most h ighly valued grammar), we require a c lear independent con­

ception of what the correct grammar is .  Needless to say, since th is  is  

the question we need the evaluationmeasure to solve, we have nothing o f 

the so rt. Chomsky and Halle can, o f course, always claim tha t we w i l l  

choose the simplest o f the competing evaluation measures, and th is  is 

in  e ffe c t what they are claim ing when they maintain that we w i l l  be able 

to  use the c lear case p rin c ip le  to cover lacunae in  our s im p lic ity  judg­

ments. But a fte r  two steps in to  the quicksand there would be few schol­

ars w ill in g  to  plod fu rth e r on the assumption tha t the indeterminacy 

tha t a f f l ic t s  the f i r s t  two levels w i l l  evaporate, leaving us with a 

s ing le  simplest evaluation measure when an in tu i t iv e  nonmechanical eva l­

uation measure evaluates the purely lin g u is t ic  evaluation measures.

Once we conclude tha t i f  there are unclear cases the lin g u is t

w i l l  not only be unable to select grammar, but w i l l  be unable to select

an evaluation measure as w e ll,  we n a tu ra lly  want to  assess ju s t  how

badly l in g u is tic s  is  a f f l ic te d  w ith unclear cases. Fromkin in  her paper,

"S im p lic ity  is  a Complicated Question," surveys some of the questions we

have no clear decisions about:

Does, fo r  example, a symbol stated in  a ru le  cond ition cost the same 
as, double, or h a lf as much as a symbol in  a rule? Is the cost o f 
v io la tin g  the "invariance cond ition" simply the number o f symbols in  
the rules which convert i t  to i t s  phonetic representation, or do we 
count the number o f rules which must apply? I f  the rules are inde­
pendently ju s t i f ie d  fo r  other parts o f the grammar should the cost 
be equal to th a t o f say one "simple" ru le  which applies only to one 
segment (eg. converts an underlying 'unmarked" / t /  to a dental 
c lic k )?  Is the cost o f readjustment rules more or less, or equal to 
regular P-rules? Do d ia c r i t ic  features cost more than d is tin c tiv e  
feature specifica tions? [Fromkin 1971 p, 831.
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To th is  we may add doubts about whether or not features in the lexicon 

cost the same as features in the redundancy rules tha t f i l l  our lex ica l 

items (as Chomsky and Halle assume], doubts about Chomsky and H alle 's 

assumption tha t the more c lose ly  related the input and the output o f a 

phonological process are, the greater the value of the ru le  (in  other 

words, the fewer features changed the more h igh ly valued and natural 

the ru le ) ,  doubts as to whether one ru le  w ith X features is always equi­

valent in value to two or more rules containing x features, and doubts 

about whether or not notational conventions should be costless. Chomsky 

and Halle fre e ly  admit in The Sound Pattern o f English (p. 331) tha t 

they have no idea what the proper cost of a metathesis ru le  should be.

We must conclude, then, tha t the lin g u is t  is  confronted with a s ig n i f i ­

cant amount of indeterminacy which adversely a ffec ts  the lin g u is t 's  

a b i l i t y  to se lect both a p a rtic u la r  grammar fo r  a language and an evalu­

a tion  measure. This problem can only be solved by find ing  add itional 

evidence, i f  i t  e x is ts , tha t would give us fu rth e r in s ig h t in to  what 

grammar(s) the speakers have in te rna lized .

The fa c t tha t the evaluation procedure and it s  associated nota­

t io n a l conventions must be devised on the basis o f conclusive empirical 

evidence has important ram ifica tions fo r  the issue raised by Matthew's 

query as to why we should bother devising a notation-based mechanical 

evaluation procedure when we can make a l l the judgments about genera lity , 

naturalness, lin g u is t ic  s ign ificance, e tc .,  d ire c t ly  w ithout appealing 

to the mechanical evaluation measure. The freedom we have to  design 

notationa l conventions means tha t we can devise notational conventions 

tridc w i l l  shrink grammars to whatever length we deem appropriate ( i . e . ,
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i f  grammar A is  determined to be sim pler, e tc .,  than grammar B, we de­

vise conventions perm itting us to collapse grammar A to a length shorter 

than tha t to which we can collapse grammar B; i f  they are found to be 

equally simple, e tc .,  they must collapse to exactly the same length, 

e tc .) .  The c r it ic a l step in  th is  process is  the empirical determination 

o f which grammar we want our evaluation procedure to  select ( i . e . ,  which 

grammar we w i l l  devise our notations to make shortest). Without these 

ueLerniiridtiuns we would not be able to cnoose between an evaluation 

measure with notationa l conventions tha t select grammar A and one that 

selects grammar B ( i . e . ,  makes i t  sho rtes t). The question arises, 

given the fa c t tha t the co rre la tion  between notational length and such 

m etacrite ria  as s im p lic ity  and naturalness, e tc .,  is  not natural and un i­

versal but ra ther a r t i f i c ia l ly  contrived through h igh ly  elaborate nota­

tio n a l engineering, whether we could ever have confidence in  the predic­

tions  o f the evaluation measure. In other words, could we ever be to ta l ly  

confident that the next grammar won't contain a counterexample requiring 

us to revise our notational conventions? I don 't see how we could ever 

be sure o f th is .  What th is  means is  tha t every time we evaluate a new 

grammar we would have to v e r ify  the predictions o f our evaluation meas­

ure by conducting an independent, em p irica lly  based evaluation. I f  th is  

is  the case, why would we also want to conduct an evaluation using our 

notation-based evaluation measure? Whatever the v irtues o f formal me-̂  

chanical procedures may be, they cannot ju s t i f y  the superfluous task of 

devising a mechanical evaluation procedure to rubber stamp resu lts  we 

must in  every instance independently determine.

There is  s t i l l  another problem stemming from the fa c t tha t the
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co rre la tion  between notational length and the judgments of our m etacri­

te r ia  is  a r t i f i c a l l y  contrived rather than natural and universal. Let 

us suppose fo r sake o f argument that, the lin g u is t has devised a procedure 

which w i l l  enumerate the set o f possible human grammars in ascending 

order o f notational complexity. Chomsky is  correct in claiming that 

there w i l l  be only a f in i t e  number o f grammars o f each value (where 

'va lue ' is  the number o f symbols in  the grammar—not including the no- 

cational conventions) since there are only a f in i t e  number o f permutations 

o f the f in i te  vocabulary whose symbols add up to the value (e .g ., ignor­

ing notationa l conventions and pretending we could have grammars o f 

value 2 drawn from a nonterminal vocabulary o f 2 symbols (a and b), then 

the maximum number o f grammars o f value 2 would be 8 --fou r 1-ru le  gram­

mars w ith each ru le  containing 2 symbols (aa; bb; ab; ba) and four 2 -ru le  

grammars w ith each ru le  containing 1 symbol ( [1 ]  a, [2 ] a; [1 ]  b, [2 ] b; 

[1 ] a, [2 ]  b; [1 ] b, [2 ] a). The maximum number of grammars o f each 

value is  set by the maximum number o f permutations o f the f in i te  nonter­

minal vocabulary tha t there are adding up to tha t value. The number o f 

possible grammars of each value increases as the value number goes up 

( i . e . ,  as the number o f symbols goes up and the s im p lic ity ,  e tc .,  goes 

down). Chomsky's enumeration w i l l ,  o f course, not include a l l permuta­

tio n s , since most o f these permutations w i l l  not be possible human gram7 

mars but the number o f grammars o f each value w i l l  increase regu larly  

and dram atica lly as we ascend in  notational complexity.

Let us go back again to the unmarked s itu a tio n  in  which notational 

complexity is  not iconic with s im p lic ity , naturalness, e tc .,  and ask our­

selves some questions about the set o f possible human grammars. How
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many simplest grammars are there? How many next to simplest, e tc .,  gram­

mars are there? How do we know that there won't be more grammars o f a 

pa rticu la r value than Chomsky has possible permutations ( i f  th is  is  the 

case, then we could not shrink a l l  the grammars o f the same in tr in s ic  

value to the same notationa l length)? How do we know tha t there w i l l  be 

more grammars o f value 998 than 997 and more grammars o f value 999 than 

o f value 998? I don 't see how we can make exact predictions as to how 

many grammars there are o f each value w ithout any empirical investiga­

tio n  whatsoever and I don 't see any reason to believe tha t in  no instance 

w i l l  there be more grammars o f a p a rt icu la r value than there are permuta­

tions fo r  tha t value. Of course, empirical inves tiga tion  of the requ i­

s ite  sort may not h<? possible. Unless we have, in advance, a s im p lic ity  

(or "value") enumeration o f the se t o f possible human grammars tha t is 

not notation based, we could never c o lle c t a set o f grammars o f a p a r t i­

cu lar value and be sure th a t there wasn't s t i l l  another grammar of tha t 

value fu rth e r on in  the enumeration u n t il we have examined the en tire  in ­

f in i t e  set o f possible human grammars--which is  obviously not possible. 

The claim tha t there w i l l  never be more grammars o f a p a rticu la r value 

than we have permutations is  disproven the moment we have assembled more 

grammars o f a p a rt ic u la r  degree o f s im p lic ity  than Chomsky has permuta­

t io n s . This can, o f course, occur a fte r  only a f in i t e  number of steps 

in to  the enumeration. Suppose Chomsky's enumeration o f the set o f pos­

s ib le  human grammars in  ascending order o f notational complexity allows 

fo r  only a thousand grammars of the greatest degree o f s im p lic ity . The 

moment we c o lle c t 1001 grammars tha t we would independently consider to 

be o f the highest degree o f s im p lic ity ,  the claim tha t we can convert
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a l l considerations o f s im p lic ity  in to  considerations o f notational length 

is  disproven. Natura lly no one is  going to undertake such a program of 

research. Mo one would have to , since the burden o f proof is c le a rly  on 

Chomsky to provide some evidence tha t the set o f possible human grammars 

can be partitioned  in to  an in f in i t e  number o f f in i t e  sets such tha t the 

f i r s t  set which contains a l l the grammars o f the highest level of sim­

p l ic i t y  contains fewer grammars than the second set which contains a l l 

Lfie yrdiiDiiars u f uie second level o f s im p lic ity ,  and the second set con­

ta ins fewer grammars than the th ird  set which contains a l l the grammars 

o f the th ird  level o f s im p lic ity . I t  seems implausible that a s im p lic ity  

p a rt it io n in g  o f the set o f possible human grammars would re s u lt in  sets 

o f grammars which become regu la rly  and exponentia lly la rger as we de­

crease in s im p lic ity  i f  there is  no automatic co rre la tion  between the 

s im p lic ity  o f a theory and i t s  notationa l b rev ity .

There are two problems w ith Chomsky's approach to the evaluation 

measure tha t have been incorporated w ithout much comment in to  the discus­

sion o f the evaluation measure in th is  chapter. The f i r s t  problem is  one 

th a t the reader has probably already noted with a ce rta in  amount o f an­

noyance. I have been ta lk ing  about the evaluation measure measuring 

s im p lic ity ,  value, naturalness, and degree o f l in g u is t ic a lly  s ig n if ic a n t 

genera liza tion w ithout s ta ting  what these notions re fe r to . A c tua lly , 

there have been no statements in  the lite ra tu re  o f the cogn itive  content 

o f these notions. We are to ld  th a t the sim plest, most valuable, most 

na tu ra l, most l in g u is t ic a lly  s ig n if ic a n t ru le  or genera liza tion w i ll 

(when we perfect our notation-based evaluation measure) be tha t ru le 

which has the fewest symbols and tha t the sim plest, most valuable
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d e sc rip tive ly  adequate grammar w i l l  be tha t grammar o f the language which 

contains the fewest symbols. But these d e fin it io n s  t e l l  us how we may 

someday be able to  determine how na tu ra l, simple, e tc ., our ru le  or gram­

mar is ,  but they do not t e l l  us what we mean by naturalness, s im p lic ity , 

degree o f l in g u is t ic a lly  s ig n if ic a n t genera liza tions. Without some in ­

dependent characterization o f these notions, how can we possibly deter­

mine whether a prediction about the value o f some ru le  or grammar is

Let's  see, then, i f  we can determine fo r ourselves what the evalua­

t io n  measure must be measuring or se lecting . We are operating w ith in  a 

m enta list framework so, assuming tha t speakers a l l in te rn a lize  the same 

grammar, the evaluation measure which is  part o f both l in g u is t ic  theory 

and the c h ild 's  language acqu is itio n  device must select the grammar that 

speakers o f a language in te rn a liz e . This grammar w i l l  be the most valu­

able and i t s  rules must be the natural rules and lin g u is t ic a lly  s ig n if i­

cant genera lizations tha t Chomsky, e tc .,  are constantly re fe rr in g  to in 

th e ir  w ritin g s . The grammar and the rules i t  contains may not be the 

simplest grammar and rules fo r  the language since Chomsky, co rre c tly , 

hasn 't wished to claim since the early  1960s tha t the speaker necessarily 

comes up w ith the simplest grammar. I t  is  d i f f ic u l t  to advance our un­

derstanding o f what is  meant by a l in g u is t ic a lly  s ig n if ic a n t generaliza- 

t io n a l,  natural ru le , e tc .,  beyond th is  po in t. This is  unfortunate 

since these remarks give the lin g u is t  v ir tu a l ly  nothing to work w ith ,

We have noted tha t the lin g u is t  is  cursed w ith an astronomical number of 

grammars from a bewildering v a rie ty  o f general theore tica l models which 

co rre c tly  p red ic t the lin g u is t ic  in tu it io n s  o f the native speaker. The
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lin g u is t 's  task is  to  decide which grammar the c h ild  in terna lizes and 

the lin g u is t  must do th is  despite the fa c t that neither ch ild  nor l i n ­

g u is t is  f e l t  to have va lid  in tu itio n s  about the form o f the in te rn a l­

ized grammar. There is  nothing tha t we have said about the notions 

natural ru le , lin g u is t ic a lly  s ig n if ic a n t genera liza tion , d esc rip tive ly  

adequate grammar, e tc .,  tha t would help the lin g u is t to recognize that 

one grammar rather than another was the c h ild 's  grammar and contained 

the ie levaiii. 1 m y u ib Iic a liy  s ig n if ic a n t genera liza tions, natural ru les, 

e tc. The evaluation measure and it s  notational conventions cannot help 

the lin g u is t  since we select as our evaluation measure an evaluation 

measure which makes the correct predictions about degree o f l in g u is t i­

c a lly  s ig n if ic a n t genera liza tions, e tc .,  and, therefore, to  se lect an 

evaluation measure we must f i r s t  have a c lear understanding o f what are 

the lin g u is t ic a lly  s ig n if ic a n t genera liza tions, e tc .,  we want i t  to 

favor n o ta tio n a lly .

I f  what has ju s t  been said is  co rre c t, we have to ask why i t  is  

the case tha t Chomsky and many other lin g u is ts  frequently claim that 

some ru le  or another captures a l in g u is t ic a l ly  s ig n if ic a n t generaliza­

t io n , is  a natural ru le , e tc .,  w ithout providing any evidence that 

speakers have in te rna lized  th is  ru le . Unless Chomsky, e t a l .,  can show 

some evidence tha t these rules are the ru les that speakers in te rn a lize  

or explain how lin g u is ts  could have developed va lid  in tu itio n s  o f what 

rules the speakers have in te rna lized , these claims are to ta l ly  unwar­

ranted.

I t  is  c le a rly  going to be d i f f i c u l t  to develop new ways o f te s t­

ing claims about what is  and is  not a l in g u is t ic a lly  s ig n if ic a n t
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generalization w ith in  the tra d it io n a l doma'i. ;rF 1 ingu is tic  theory. I t  

is  not, however, impossible. Hurford (137/ ., i instance, fee ls tha t 

s ta t is t ic a l analysis can provide us with new means to tes t claims tha t 

have been made about the extent to which some ru le  makes a l in g u is t i ­

c a lly  s ig n if ic a n t genera liza tion. Hurford's strategy is to equate the 

lin g u is t 's  term "s ig n if ic a n t"  w ith the notion "s ta t is t ic a lly  s ig n i f i ­

can t." As Hurford points out, lin g u is ts  are constantly appealing to our 

in tu it io n  chat some lin g u is t ic  sta te  o f a ffa irs  could not occur "acc i­

d e n ta lly ,"  " fo r tu ito u s ly ,"  "by coincidence" or "by mere chance." The 

problem with th is  is  tha t our in tu itio n s  o f " like lihoo d " are often inac­

curate and there is  no excuse fo r  appealing to these in tu itio n s  when 

s ta t is t ic a l procedures are re a d ily  ava ilab le . Hurford's paper demon­

strates the use o f s ta t is t ic s  to determine whether re g u la ritie s  in the 

data have appeared by mere chance or are s ig n if ic a n t and in need o f ex­

p lanation. In his paper, Hurford contends tha t s ta t is t ic a l analysis 

reveals tha t the co rre la tion  o f active and passive selectional r e s tr ic ­

tions is  h ighly s ig n if ic a n t and, there fore , must be explained while the 

data t ra d it io n a lly  c ited  as m otivating the parenthesis and cu rly  brace 

notations was found to be nonsign ifican t.

While the use o f s ta t is t ic a l procedures seems promising, we 

should be conscious o f the lim ita tio n s  o f s ta t is t ic a l analysis. The 

s ta t is t ic a l techniques Hurford employs, i f  va lid , id e n tify  re g u la ritie s  

in  the data tha t are not accidental and need e xp la n a tio n --th '/ do not 

reveal what the correct explanation fo r  the facts  is .  How the re g u la r i­

t ie s  are to be explained w i l l  vary from model to model and w ith in  models 

from lin g u is t to lin g u is t depending on the wealth o f solutions the model
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makes ava ilab le . In other words, the use of s ta t is t ic a l procedures w i l l  

narrow down the number o f re g u la ritie s  tha t we have to account fo r ,  but 

they w i l l  not narrow down the number o f competing explanations (ru le  

systems) fo r  the data that remain to be explained. The indeterminacy 

problems tha t have concerned us in th is  section w i l l ,  therefore, s t i l l  

plague us. Even w ith these lim ita tio n s , Hurford's approach, i f  v a lid , 

would represent an important con tribu tion  because we would have a c learer 

idea ot wnat re g u la r itie s  in  the data must be accounted fo r  and what can 

be ignored.

The second problem with Chomsky's conception o f the evaluation 

measure tha t has been incorporated in to  th is  chapter w ithout comment is  

the assumption th a t the evaluation measure selects a s ingle grammar as 

the correct grammar. Chomsky assumes w ithout argumentation tha t the 

ch ild  cannot be s a tis f ie d  with ju s t any grammar in  the set o f possible 

human grammars thatmakes the proper pred ic tions, but rather uses the 

evaluation measure to select a grammar tha t is  in  some sense specia l. 

Looking at Chomsky's w r itin g  from the 1950s, we would probably have as­

sumed tha t the ch ild  was seeking the simplest grammar o f the language-- 

possibly the grammar th a t maximizes ease o f le a rn a b ility ,  ease of pro­

duction, and ease o f p e rce p tio n .^  I f  we gave some thought to  the ques­

t io n  o f whether or not there was fo r each language one grammar in the set 

o f possible human grammars which maximized these three factors to a 

degree th a t noother grammar d id , we would have d e f in ite ly  said no. For 

one th ing , while the goals of le a rn a b ility ,  p ro d u c ib il ity , and percepti­

b i l i t y  are sometimes mutually re in fo rc ing  and sometimes independent, 

they are a lso , in  many instances, c o n flic tin g . There are, fo r  example,
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many cases in  h is to r ic a l lin g u is tic s  where phonetic s im p lifica tio n s  re ­

sulted in  the complication o f the phonological system. There is  no 

fixed  po in t o f optimal balance between these fac to rs , so there is  no 

sing le  optimal grammar fo r  the language. We would also be unw illing  to 

believe th a t there is  a s ing le  simplest grammar i f  we were ta lk in g  about 

ob jective  rather than pragmatic s im p lic ity .  The set of possible human 

grammars w i l l  always be too large fo r  there to be a single simplest 

grammar. Now tha t Chomsky is  no longer claiming tha t the evaluation 

measure is  se lecting the sim plest grammar of the language, i t  is  incum­

bent on him to  explain in ju s t  what sense the grammar tha t is  selected 

is  specia l. I f  the ch ild  is  not searching fo r  the simplest grammar (in  

some sense o f "s im p les t"), why is  the ch ild  searching? Any grammar in 

the set thatmakes the appropriate predictions w i ll permit accurate com­

munication w ith other speakers o f the language.

In th is  section , then, I have tr ie d  to determine what the evalu­

a tion  measure is  supposed to be measuring and to determine whether or 

not we have s u f f ic ie n t  empirical evidence to select an evaluation meas­

ure. The lin g u is t is  confronted w ith the problem o f choosing among a 

m u lt ip l ic i ty  o f grammars a l l o f which make the correct predictions about 

the language and the speakers’ l in g u is t ic  in tu it io n s . The evaluation 

measure is  supposed to help us se lect from th is  set o f competing gram­

matical descriptions the sing le  d e sc rip tive ly  adequate grammar which is 

in te rna lized  by the speakers o f the language. The problem w ith th is  

scenario is  tha t we are faced w ith  indeterminacy in  the se lection  o f an 

evaluation measure as well as a grammar. We cannot choose the correct 

evaluation measure unless we know what grammars we want our evaluation
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procedure to favor. We are thus back to square one try ing  to fig u re  out 

which o f our set o f grammars the ch ild  has in te rna lized . I f  the evalua­

t io n  measure can t e l l  us nothing we don 't already know, the question 

n a tu ra lly  arises as to why we should bother to construct a notation- 

based evaluation measure.

Some lin g u is ts  may be surprised to learn that the lin g u is t is  

confronted with the problem o f selecting a correct evaluation measure.

In the 1950s i t  appeared as i f  Chomsky was designing the evaluation to 

measure s im p lic ity  in  i t s  t ra d it io n a l philosophical sense. I f  th is  were 

the case the lin g u is t 's  problem would not be the selection of an evalua­

tio n  measure per se but rather the selection o f a set o f notational con­

ventions which converted considerations o f cogn itive s im p lic ity  in to  

considerations o f notationa l s im p lic ity  ( i . e . ,  considerations o f symbol 

leng th ). Moreover we would have a t least some leg itim ate  in tu it iv e  judg­

ments o f the property o f grammars our evaluation measure is  to  be measur­

ing. In cases where we had doubts about the proper judgment of s im p li­

c i t y  we could hope fo r fu rth e r c la r i f ic a t io n  from the work o f philoso­

phers o f science on s im p lic ity . I t  is  un like ly  that there would be a 

s ing le  simplest grammar fo r  a language, but at least we could narrow 

down the set o f grammatical descrip tions o f the language that the l i n ­

g u is t is  try in g  to choose among (assuming of course we weren't narrowing 

down a set o f grammars o f c a rd in a lity  one to another set o f the same 

c a rd in a li ty ) .

Chomsky abandoned the claim tha t the evaluation measure was meas­

uring s im p lic ity  in  i t s  " i l l  understood" philosophy o f science senseofthe 

1960s. We now have no clear conception of what the evaluation measure
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is  measuring and have a m u lt ip l ic i ty  o f ways o f measuring whatever i t  is 

th a t we are measuring. The evaluation measure is  supposed to be se lect­

ing the correct grammar which is  the grammar the ch ild  in te rna lizes and 

which contains the f u l l  set o f l in g u is t ic a lly  s ig n if ic a n t generalizations 

about the language. Unfortunately, un like the case where we were measur­

ing s im p lic ity ,  the lin g u is t  has no le g itim ate  in tu itio n s  about the gram­

mar he has in te rna lized  fo r  his own language or the grammars other speakers 

have in terna lized fo r  other languages, in th is  s itu a tio n  i t  is  hard to 

see how we can e lim inate any o f our hypotheses w ithout psycho!inguistic 

evidence which provides us w ith some in s ig h t in to  the contents of the 

in te rna lized  grammar. I t  is  also hard to see why the ch ild  should be 

searching fo r  some special grammar from the set o f p red ic tive ly  accurate 

grammatical descrip tions o f the language unless we are to ld  in  what 

sense the grammar is  special and why no other grammar would serve the 

c h ild 's  purpose as w e ll.

The fa c t tha t the evaluation measure is  to be notation-based 

creates a s ig n if ic a n t problem in and o f i t s e l f .  Whatever i t  is  tha t the 

evaluation measure is  supposed to be measuring--whether i t ' s  s im p lic ity  

or some other notion o f "va lue," i t  is  u n like ly  tha t we can p a rt it io n  

the set o f possible human grammars in to  subsets o f grammars such that 

the set o f grammars o f the highest level o f s im p lic ity  or value con­

ta ins  fewer grammars than the set o f grammars of the second highest 

value, e tc .,  w ith each decrease in  s im p lic ity  or value resu lting  in a 

regular exponential leap in  the number o f grammars.

Yet th is  seems to  be precise ly what a notation-based evaluation 

measure is  pred ic ting  w i l l  be the case. There can be fewer possible
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grammars at the f i r s t  level o f s im p lic ity  or value than the second and 

so on because the higher the value o f the grammar the fewer the number 

o f symbols and the fewer the possible permutations ( i , e . , d is t in c t  gram­

mars) o f tha t p a rticu la r value. I f  in  any instance there are more gram­

mars o f a certa in  value than there are d is t in c t  grammars o f a p a rticu la r 

value ( i . e . ,  permutations o f that number o f symbols) th is  approach is  

disproven.

3.4 Conclusions

In the mid- and la te  1950s, Chomsky advanced the claim that the 

most reasonable goal fo r  l in g u is t ic  theory was to provide an evaluation 

measure. He f e l t  tha t lin g u is tic s , unlike the other sciences, could 

hope to develop a general, p ra c tic a l, mechanical procedure fc r  choosing 

among competing grammatical descriptions a l l  o f which are compatible 

with the lin g u is tic  data. Careful analysis o f the passages in  which 

Chomsky makes th is  claim reveals no evidence or argumentation that could 

ju s t i f y  such a claim. N a tu ra lly , any lin g u is t  is  free to pursue what­

ever research goal seems worthwhile and there is  no question tha t the 

goal o f providing an evaluation measure, i f  a tta inab le , is  a worthwhile 

goal to pursue—p a rt ic u la r ly  i f  no stronger goal is  a tta inab le . In any 

case, whatever themerits or a t ta in a b ili ty  o f the goal may be, we have 

been vigorously pursuing i t  fo r  twenty years and are now in  a good posi­

t io n  to evaluate ju s t how reasonable the goal o f providing an evaluation 

measure is .

The evaluation measure is supposed to permit us to choose a 

single special grammar from the astronomical number o f grammatical de­

scrip tions which accurately pred ic t the lin g u is tic  data and the speakers'
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in tu it io n s  about that data. The grammar tha t the evaluation measure 

selects as the correct grammar is  supposed to be the grammar tha t speak­

ers in te rn a liz e . I f  we assume that speakers in te rna lize  the grammar 

tha t is  e ith e r the ob jec tive ly  or pragm atically simplest grammar o f the 

language, we design a set o f notations fo r  our evaluation measure which 

converts a l l considerations o f s im p lic ity  in to  considerations o f nota­

t iona l length which can then be mechanically read and tabulated. We can 

check the predictions of trie evaluation measure against our va lid  in tu i­

tions o f s im p lic ity  wherever we have them. But Chomsky doesn't wish 

to claim  tha t speakers in te rn a lize  the simplest grammar of the language. 

I f  speakers are not in te rn a liz in g  the simplest grammar, what properties 

o f grammars are speakers try in g  to maximize? Chomsky has names fo r  the 

p roperties--the  rules must be natural and they must make l in g u is t ic a lly  

s ig n if ic a n t genera liza tions. The correct grammar presumably has the 

most natural rules and makes the greatest number of 1in g u is tic a ly  s ig n i­

f ic a n t genera liza tions. But what are "natural ru les" and " lin g u is t ic a l ly  

s ig n if ic a n t genera lizations"? Chomsky doesn't t e l l  us. They seem to be 

by d e f in it io n  the rules and genera lizations made by the speakers o f the 

language in  th e ir  grammar but we don 't know what grammar the speaker has 

in te rna lized  and neither speaker nor l in g u is t has any va lid  in tu itio n s  

about what those rules are. Unlike the case where our evaluation meas­

ure is  measuring s im p lic ity ,  we have no va lid  in tu itio n s  to help us se­

le c t an evaluation measure. The only way we can select an evaluation meas­

ure is  to  determine what predictions we want i t  to  make about the cor­

rect grammar fo r  languages. We must, thus, have a solution to the prob­

lem we want the evaluation measure to solve in  order to select the
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evaluation measure. The evaluation me iure can thus only rubber stamp 

facts  we have already ascertained, if ' 'h’ ? the case, why bother- de­

v is ing  an evaluation?

The lin g u is t  is  thus s t i l l  faced w ith the problem of deciding 

which grammar(s) o f the set o f competing "descrip tions" the speakers 

have in te rn a lize d . Since the lin g u is t ic  evidence has a l l been co rre c tly  

accounted fo r  by the competing grammars, the lin g u is t  must look fo r e v i­

dence from psycho lingu is tics  tha t wuulu yive u i bume clue as to the 

properties o f the grammar(s) the speakers have in te rna lized . There is 

no reason to believe th a t a t any time in  the near fu tu re  we w i l l  have 

any c lear in d ica tio n  o f p rec ise ly  which grammar(s) the ch ild  has in te r ­

nalized so th a t we could devise an evaluation measure and no reason to 

devise an evaluation measure once we knew th is .  I t  is  hard to see under 

these circumstances how the evaluation measure can possibly be considered 

a reasonable goal fo r  l in g u is t ic  theory. We w i l l  n a tu ra lly , however, 

want to continue to search fo r  any evidence as to what grammar(s) speak­

ers in te rn a liz e . I t  seems reasonable to suppose, however, tha t speakers 

do not a l l in te rn a lize  the same grammar. Chomsky has given us no clue 

as to a property o f his ta rg e t grammar tha t would ju s t i f y  an elaborate 

search fo r  th is  grammar by speakers.

Chomsky has attempted to dismiss references to  the indeterminacy 

problem as mere rediscoveries o f the fac t tha t l in g u is tic s  is  an em piri­

cal science ra ther than a branch o f log ic  or mathematics. Since l i n ­

g u is tic  theories are n o n tr iv ia l empirical theories, i t  is  said to fo llow  

tha t they are underdetermined by evidence. The problem w ith th is  defense 

is  tha t Chomsky h?.s been asking us to believe tha t lin g u is ticsa lo n e  o f
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the em pirical sciences can develop an evaluation measure. L ingu is tics  

must therefore be unlike the other sciences w ith respect to i t s  capacity 

fo r  in te rna l theory se lection . Unfortunately, i t  turns out tha t l i n ­

gu is tics  is  indeed lik e  the other empirical sciences in  that i t  has no 

working procedure fo r  selecting a s ingle theory from a set o f competing 

theories unless i t  chooses to apply the " i l l  understood" philosophy of 

science s im p lic ity  c r ite r io n  or some equally " i l l  understood" c r ite r io n  

based on pragmatic s im p lic ity . But i f  we are to apply such c r ite r ia  we 

must have some reason to believe tha t speakers w i ll apply them rigo rously  

and we must be prepared fo r  unclear cases and a m u lt ip l ic i ty  o f equally 

simplest grammars fo r  a language. We must also find  some good reason 

fo r  try in g  to devise a set o f notations to convert a l l considerations 

o f s im p lic ity  in to  considerations o f notation length.
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Footnotes

1". . . th e  most reasonable way to approach the investiga tion  of 
. . . s im p lic ity  . . . seems to be to assume, fo r  some language, 
th a t the grammatical sentences are fixed  ( i.e .  th a t the process of 
discovery has been completed! and to determine the e ffe c t on grammar 
form ulation of e x p lic it  considerations o f s im p lic ity  imposed on the 
grammatical statement" (Chomsky 1951 p. 31;.

2
This is  widely known not to  be the case. Philosophers o f 

science are very aware o f the fa c t tha t two theories A and B which are 
equally simple conceptually can vary dram atica lly in  th e ir  notational 
complexity depending on the notational system u t il iz e d .  In one nota­
tio n a l system they might be o f equal length, in another A may be nota-

no philosopher o f science w i l l  bat an eye over th is  turn of events.

^Philosophers o f science are concerned not only with s im p lic ity  
w ith respect to  notational b rev ity  but w ith  economy o f theore tica l en­
t i t ie s  (predicates), economy o f theore tica l premises, and economy o f 
parameters (used in  specifying a system).

^Chomsky's use o f the term "s im p lic ity "  in  the fo llow ing discus­
sion also seems to carry i t s  tra d it io n a l philosophy o f science sense:

"In  a sense, then, I th ink  tha t those lin g u is ts  who have 
in s is ted  tha t a m u lt ip l ic i ty  o f c r i te r ia  must be brought to bear in 
each p a rtic u la r  aspect o f lin g u is t ic  ana lysis, are co rrect, although 
in another (and more in te re s tin g ) sense there is  only one c r ite r io n ,  
o ve r-a ll s im p lic ity  o f the grammar, which may in p a rticu la r instances 
give r is e  to  a va rie ty  o f special considerations" (Chomsky 1962b 
p. 244).

5I t  is  also hard to see how Chomsky's cormients in his 1975 in ­
troduction  to The Logical Structure o f L ingu is tic  Theory on the influence 
Goodman's (1951) and Quine's (1953) work on s im p lic ity  had on his work 
are compatible w ith his claim that he had not been ta lk ing  about s im p li­
c ity  in  i t s  standard sense:

" . . .  Goodman's ongoing c r it iq u e  of induction seemed to point in  a 
ra th e r d iffe re n t d ire c tio n , suggesting the inadequacy of inductive 
approaches. . . . Goodman's investiga tions o f the s im p lic ity  o f sys­
tems . . . also suggested (to  me at le as t) p o s s ib il it ie s  fo r  a non- 
taxonomic approach to l in g u is t ic  theory. Quine's c r it iq u e  o f lo g i­
cal empiricism also gave some reason to believe tha t th is  lin e  of 
in q u iry  might be a p laus ib le  one. Quine argued tha t the p rinc ip les 
o f s c ie n t if ic  theory are confronted w ith experience as a systematic 
complex w ith adjustments possible at various po in ts, governed by 
such factors as general s im p lic ity .

Perhaps, then, analogous considerations hold fo r 'the  funda­
mental problem of lin g u is t ic  theo ry '" (Chomsky 1955/75 p. 33).

frfhe d is tin c tio n  between discovery and evaluation procedures 
goes back to The Morphophonemics o f Modern Hebrew and the decision
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procedure was f i r s t  mentioned in  The Logical Structure of L in g u is tic  
Theory.

^Cf. Chomsky 1955/75, 1957(b), and 1959 fo r  discussion o f spe­
c i f ic  proposals fo r discovery procedures.

%ee Chapter 4 and the relevant sections o f the Chapter 1 sum­
mary.

9Chomsky provides the fo llow ing a lte rna te  phrasing fo r  c r ite r ia  
1-4: " ( i )  a technique fo r  representing input signals, ( i i )  a way o f rep­
resenting s tru c tu ra l inform ation about these signals, ( i i i )  some in i t ia l  
d e lim ita tio n  o f a class o f possible hypotheses about language s truc tu re , 
( iv )  a method fo r  determining what each such hypothesis implies with 
respect to  each sentence" (n. .11).

10Chomsky provides the fo llow ing a lte rna te  phrasing fo r c r ite r io n  
5: "(v ) a method fo r  selecting one o f the presumably, in f in i t e ly  many 
hypotheses tha t are allowed by ( i i i )  and are compatible w ith the given 
primary lin g u is t ic  data" (p. 31).

111 have only presented Chomsky and H a lle 's th ink ing about the 
nature and ro le  o f the evaluation measure in  synchronic l in g u is tic s . 
Halle , p a rt ic u la r ly ,  t r ie d  to draw im plications fo r  h is to r ic a l lin g u is ­
t ic s  whenever possible. Halle (1961 p, 94) believes th a t, since the 
use o f ru le  ordering can provide s ig n if ic a n t reductions in number and 
length o f ru les and ru le  ordering thus re fle c ts  s im p lic ity ,  i t  becomes 
reasonable to propose tha t the order of the rules also re fle c ts  the 
chronology o f th e ir  appearance in  the language. I f  th is  assumption is  
co rre c t, we have a too l fo r  h is to r ic a l reconstruction that w i l l  be par­
t ic u la r ly  useful where no external evidence ex is ts  such as w ritte n  
records or borrowing. Halle feels that th is  p r in c ip le  has already been 
used im p l ic i t ly  in h is to r ic a l l in g u is tic s . He feels tha t the acceptance 
o f Grimm's and Verner's laws as h is to r ic a l facts  is  "based wholly on 
considerations o f s im p lic ity "  (p. 94). Where s im p lic ity  considerations 
do not d ic ta te  an ordering , h is to r ic a l lin g u is t ic  usua lly show consider­
able disagrement as to re la t iv e  chronology.

The fa c t tha t ru le  ordering can accomplish s ig n if ic a n t s im p l if i­
cations has s t i l l  another s ig n if ic a n t im p lica tion  fo r  h is to r ic a l l in g u is ­
t ic s .  Halle notes tha t while the process o f constructing the simplest 
(optimal) grammar capable o f generating the set o f utterances is  c le a rly  
part o f the c h ild 's  behavior, th is  may not be true o f adults (who seem 
almost completely to lose the a b i l i ty  to master new languages lik e  a 
na tive ). Halle fee ls tha t the adu lts ' in a b il i t y  to master new languages 
lik e  a native is "due to de te rio ra tion  or loss in  the a d u lt's  a b i l i t y  to 
construct optimal (sim plest) grammars on the basis o f a re s tr ic te d  cor­
pus o f examples" (Halle 1962 p. 387). Since the language o f the adu lt
and therefore the a d u lt's  grammar can and does change, what th is  means 
is tha t "changes in la te r  l i f e  are re s tr ic te d  to the add ition or e lim i­
nation o f a few rules in  the grammar, and tha t a wholesale res truc tu ring
o f his grammar is  beyond the ca p a b ilit ie s  o f the average adu lt" (Halle
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1962 p. 387). Since the add ition o f rules w ith no fu rth e r res truc tu ring  
may re s u lt in  a grammar tha t is  nonoptimal ( i . e . ,  not the s im plest), i t  
fa llow s tha t adults and child ren may have d iffe re n t grammars fo r  the 
same language.

^Chomsky on occasion (usually in  footnotes) allows fo r  the 
p o s s ib il ity  tha t there might be a small set of equally simple grammars.

13I f  s im p lic ity  can be successfully defined n o ta tio n a lly , i f  we 
can enumerate the set o f possible human grammars in  ascending order o f 
notationa l complexity, and i f  there are only a f in i t e  number o f grammars 
o f any one value.

^ A lb e it ,  probably more c irc u ito u s ly  ( i . e . ,  w ith more steps, 
greater cGriSLimpliun u f Lime, and mure inuuL data [the  corpus + the class 
o f possible human grammars vs. ju s t  the corpus]) than the discovery p ro ­
cedure.

15In fa irness to Derwing (and, fo r  tha t m atter, myself since I 
once made the same assertion as Derwing), -the reader should be warned 
tha t most o f Chomsky's discussion is  conducted as i f  the decision and 
evaluation procedures were not to be thought o f as applying ite ra t iv e ly  
on the class o f possible human grammars. For instance, Chomsky ta lks o f 
grammars being presented fo r  evaluation a fte r  they were constructed in  
some ad hoc manner on the basis o f in tu it io n  or other equally unseemly 
bases. He claims we needn't concern ourselves w ith where the grammars 
come from. I f  Chomsky had been th ink ing o f applying these procedures 
ite ra t iv e ly  to fin d  the correct grammar, he would have recognized that 
we must be able to guarantee tha t the evaluation procedure encounters 
the correct grammar and we must therefore be very concerned w ith where 
the grammars the evaluation measure evaluates are coming from. But i f  
th is  is  the case, and Chomsky as I showed had considered the p o s s ib il ity  
o f applying a t least the evaluation measure ite ra t iv e ly ,  then Chomsky 
d e lib e ra te ly  misled the reader in to  th inkingthe evaluation measure was 
a weaker goal. Unless Chomsky had some d iffe rence in  operation in mind 
ra ther than output when he advanced the d is tin c tio n , the d is tin c tio n  is 
incoherent.

^N ote tha t the evaluation measure would not ac tua lly  compare 
grammars in  the manner Chomsky diagrams in Syntactic S tructures. I t  is  
also possible that there would be more than one equally simple grammar.
I f  th is  p o s s ib il ity  is  allowed, then the correct grammar(s) would be 
found through a search o f a l l  grammars o f the same notationa l complexity 
as the f i r s t  grammar found compatible with the data.

^ 1  have done my best to  provide an argument fo r  why we should 
have a mechanical notation-based algorithm  and give Chomsky his day in 
court, but i f  the tru th  be known my sentiments are e n t ire ly  w ith  
Matthews. The evaluation measure never te l ls  us anything we do not a l­
ready know on the basis o f empirical evidence. I f  we don 't know in ad­
vance what the correct so lu tion  is ,  the evaluation measure cannot t e l l .
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There is  no natural re la tio n sh ip  between notational s im p lic ity  and "sim­
p l ic i t y , "  " l in g u is t ic  s ig n ifican ce "o r value as Chomsky is  prepared to 
admit, so the evaluation measure has no p red ic tive  force. When in doubt 
we cannot le t  the evaluation measure decide fo r  us. With our power to 
devise notationa l conventions we are capable o f making any o f the com­
peting grammars n o ta tio n a lly  simplest, so i t  is  always a question o f hav­
ing or not having the relevant empirical evidence to help us select our 
correct notationa l convention ( i . e . ,  our evaluation measure) from a set 
o f competing, c o n f lic tin g  evaluation measures. Whatever the v irtues o f 
formalism and mechanical procedures are, they can 't possibly outweigh 
the to ta l pointlessness o f try in g  to rubberstamp something we already 
know from nonmechanical em pirical considerations.

^ I t  is  important to recognize that Chomsky was not claim ing 
tha t ihere was a natural icon ic re la tionsh ip  between notational sim­
p l ic i t y  ( i . e . ,  length) and deeper aspects o f s im p lic ity  (or "va lue").
He f e l t  tha t there was a tendency toward such a co rre la tion  and hoped or 
assumed th a t, w ith in  a s ingle model o f lin g u is t ic  theory T.G., he could 
develop notationa l conventions such tha t conceptual and notational sim­
p l ic i t y  always coincide. Fred Householder was confused about what 
Chomsky and Halle were claim ing when he claimed tha t Halle believes 
tha t "no symbol-system may be judged economical unless i t  is  always the 
case tha t the more general statement, when expressed in i t ,  is  the 
shorter" and commented that

"Where Halle got the idea fo r  th is  p r in c ip le , I cannot d is ­
cover. My friends in  various other f ie ld s  (including philosophy of 
science) have not heard o f i t  and obvious counter-examples come 
re a d ily  to mind. In a rithm e tic , fo r  example, a proposition about 
every odd number is  sure ly more general than one about the number 3, 
ye t the former is  w ritte n  '2n+l fo r  the in teg ra l n1 or the lik e  and 
the la t te r  is  '3 '"  (Householder 1965 p. 16).

19Some philosophers may be surprised that factors lik e  these 
would be included in  the evaluation measure since philosophers are not 
usua lly p a r t ic u la r ly  concerned w ith such fac to rs . Hesse (1967 and 1974 
Chapter 10) and many other philosophers o f science do not f in d  subjective 
(or pragmatic, or psychological) s im p lic ity  (which is  said to include 
considerations lik e  the in t e l l i g ib i l i t y  o f theories [the  ease w ith which 
they are understood and im aginative ly or mathematically manipulated], 
ease o f computation permitted by a theory, and ease o f a p p lic a b il ity  to 
e x is tin g  problems) to be o f much philosophical in te re s t. The m otivation 
fo r  Hesse e t a l . lie s  in  the fa c t tha t while there may be a p a rt ia l cor­
re la tio n  between subjective s im p lic ity  and types o f objective s im p lic ity ,  
the subjective s im p lic ity  o f theories w i l l  vary from person to person 
and task to task depending on the psychological makeup of ind iv idua ls  
and th e ir  in te llig e n ce  o r, in  the case o f machines and mechanical prob­
lems, on the lo g ica l and m ateria l too ls  ava ilab le . I t  w i l l be d i f f i c u l t ,  
then, to make precise statements o f any genera lity  about th is  kind of 
s im p lic ity  and even i f  an ob jec tive  d e f in it io n  o f convenience, in t e l l i ­
g ib i l i t y ,  e tc .,  were ava ilab le , we would have no t ru ly  sound basis fo r

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



119

pre fe rrin g  theories which are sub jective ly  simple—since th is  so rt o f 
s im p lic ity  is not necessarily corre lated w ith the tru th  claims o f scien­
t i f i c  concepts and theories (not tha t objective s im p lic ity  has been con­
c lu s ive ly  demonstrated to  have an unusually strong hold on the tru th ) .
A true theory may turn out to be highly inconvenient. But whatever the 
general philosophical in te re s t o f subjective or pragmatic s im p lic ity  may 
be, we must expect to  be very involved with such c r ite r ia  when we attempt 
to determine what grammars humans in te rna lize .
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CHAPTER 4

THE LANGUAGE ACQUISITION DEVICE 

AS A THEORY OF LANGUAGE ACQUISITION

This chapter reviews and evaluates the standard c r it ic ism s  o f 

the Language A cqu is ition  Device as a theory o f language acqu is ition  be­

fo re  in troducing a new lin e  o f c r it ic is m  related to the c r i t ic a l ques­

t io n  o f whether or not the Language Acquis ition Device can locate a ta r ­

get grammar in real time. The chapter w i l l  consist o f three sections— 

the f i r s t  evaluating the e x is ting  c r it ic is m s , the second introducing a 

new lin e  o f c r it ic is m  and the th ird  s tating conclusions and suggesting 

d irec tio ns  fo r fu rth e r research.

4.1 The Standard C ritic ism s

Derwing, Matthews, Watt and numerous others have attacked the 

evaluation measure because they believe tha t i t  selects grammars that 

are (1) not psycho logica lly re a l, (2) unlearnable, and (3) troublesome 

to use. They fee l tha t Chomsky's e ffo r ts  to capture every conceivable 

re g u la r ity  and remove every redundancy (tha t can be removed by a redun­

dancy ru le  tha t costs fewer features than i t  saves) has led to  the pos­

tu la t io n  of increasingly abstract grammars which are connected to sur­

face s tructure  by longer and longer chains o f rules and therefore d i f f i ­

c u lt  to  learn and use. They f in d  no reason to believe tha t ch ildren 

capture a l l  the re g u la r itie s  or remove a l l the redundancies tha t Chomsky 

and Halle would have us believe they d o --p a rticu la r ly  since many of the
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le x ica l items and syntactic structures tha t move us to postulate more 

and more abstract underlying representations are encountered only in fre ­

quently and are learned very la te , in fa c t,  learned a t a time when 

Chomsky and Halle ind ica te  the ch ild  is  qu ickly losing or has e n tire ly  

lo s t the a b i l i t y  to restructure ra d ic a lly  h is/her grammar.

In evaluating these c r it ic is m s , we must re ca ll tha t they allege 

defects with a spec ific  formulation o f the evaluation measure and do 

not speak to the question o f whether or not we should be seeking to de­

vise an evaluation measure. In other words, even i f  a l l  these c rit ic is m s  

are borne out, a l l tha t would be suggested is  tha t we should be con­

s truc ting  d iffe re n t sorts o f grammars and reworking our evaluation meas­

ure to  select these new grammars (not tha t th is  wouldn 't be qu ite  a ra d i­

cal change fo r  current theory). The evaluation measure is  ju s t  a la b e l­

ing device designed to pick out whatever grammar the speakers o f a lan­

guage in te rn a lize  (whatever grammar the speakers uniform ly in te rn a lize  

is  by d e f in it io n  the "correct grammar";. Whether the grammar tha t 

speakers in te rn a lize  is  the ob jec tive ly  simplest grammar or the subject­

iv e ly  simplest grammar ( i . e . ,  the grammar which maximizes ease o f learn- 

a b i l i t y ,  ease o f storage, ease o f production and ease o f recognition) or 

even the ob jec tive ly  or sub jective ly  most complicated, unrevealing and 

byzantine grammar possible fo r the language, Chomsky maintains tha t as 

long as we know what we want selected as the correct grammar we w i l l  be 

able to  devise a notation-based evaluation measure tha t w i l l  dup lica te 

our preference.

Needless to say there have been many lin g u is ts  who have rejected 

Chomsky's "instantaneous acqu is ition " id e a liza tio n . James McCawley

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



122

(1967, 1968, and 1974) has been one o f the most persistent c r i t ic s  o f 

both the "instantaneous acqu is itio n " id e a liza tio n  and the claim that 

ch ild ren succeed in in te rn a liz in g  the optimal grammar. According to 

McCawley:

The most serious defect o f th is  account o f language acqu is itio n  is  
th a t i t  trea ts  the acqu is itio n  of language as i f  i t  could be divided 
in to  two phases, the recording of data and the construction o f gram­
mar, which were separate in  time. The model thus trea ts  the ch ild  
as i f  i t  were a lin g u is t who goes o f f  to New Guinea, takes down ten 
notebooks f u l l  o f data, and doesn't s ta r t  w ritin g  his gram m ar u n til 
he is  on the boat back to the United States and has no more inform­
ants around. However, i t  is  c lear tha t language acqu is ition  does 
not work l ik e  th a t; a t any stage o f the game the ch ild  has a grammar 
o f some so rt and probably remembers re la t iv e ly  l i t t l e  o f the data 
which he was presented w ith while he was form ulating tha t grammar. 
Each stage o f language acqu is ition  consists o f modifying the grammars 
which the c h ild  has already qcquired by mar'ng i t  cover fac ts  which 
the ch ild  has been presented w ith and his grammar does not yet cover 
[McCawley 1967 p. 51].

I t  is  a t th is  po in t th a t Chomsky and McCawley diverge. Accord­

ing to Chomsky the ch ild  confronted w ith new data incompatible w ith the 

in te rna lized  grammar would then abandon the grammar and construct the 

simplest grammar compatible w ith  the data, a grammar tha t could theore­

t ic a l ly  d i f fe r  considerably from Lhe o rig in a l grammar. According to 

McCawley, the ch ild  w i l l  be conservative and t r y  to  preserve h is /he r 

ex is ting  grammar since i t  has been useful to him/her as a tool o f commu­

n ica tion . Only those d e ta ils  o f i t  tha t have proven in e ffe c tive  too ls 

o f communication w i l l  be abandoned. The re s u lt may or may not be the 

simplest grammar o f the language. McCawley fee ls th is  makes p a rticu la r 

sense since the ch ild  does not have the o r ig in a l corpus of data any 

longer. Rather than t r y  to  recreate tha t data, why not do a patchup 

job? He might also add tha t one o f the ways in  which grammars are said 

to  be s im p lified  over time is  when children re s is t  rev is ing  th e ir
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grammars to take in  add itiona l data complexities tha t are uncovered la te  

in  the course o f language acqu is itio n  (Kiparsky ca lls  th is  'im perfect 

lea rn ing1). I f  ch ildren can re s is t  complicating a ru le  they can re s is t 

undertaking the 'cryp tograph ic ' task o f to ta l restructuring  ( i f  the 

patchup o f the ex is ting  grammar doesn't become too cumbersome).

McCawley claims tha t Chomsky and Halle can vindicate th e ir  con­

ception o f the evaluation measure i f  they can demonstrate tha t

. . .  a measure o f distance between grammars could be set up which 
conformed to the revis ions th a t ch ild ren ac tua lly  make in  th e ir  
grammars over the course o f time and which had the property tha t 
any chain o f development tha t followed the metric would lead to the 
's im p les t' grammar tha t conformed to the to ta l set o f fac ts  involved 
in  the chain o f development, where 's im plest' is  definable in  terms 
o f the measure o f distance between grammars, e .g ., the 'com plexity ' 
o f a grammar equals i t s  distance from the nu ll grammar. However, I 
see no reason why such a th ing  as 'distance from the n u ll grammar' 
should play any ro le  in  language acqu is itio n . At any stage in  the 
c h ild 's  development, h is goal is  to get a grammar that works and 
which may be put to work in s ta n tly , and there is  no reason to sup­
pose tha t the ch ild  would re je c t a grarranar that is  'c lo se ' to his 
present grammar and which 'w orks,' ju s t  because o f i t s  distance from 
the nu ll grammar [McCawley 1974 p. 6 ].

Chomsky's response to McCawley's attack has been to toss the 

burden o f proof back in to  McCawIey's lap , i . e . ,  to demand tha t McCawley 

prove tha t ch ildren do not to ta l ly  restructu re  and come up w ith the op­

tim al grammar. I t  is  hard to see, though, how the burden o f proof can 

be properly sh ifted  onto McCawIey's shoulders when Chomsky has yet to 

c ite  any communicative disadvantages th a t would ensue from the c h ild 's  

in te rn a liz in g  a less than p e rfe c tly  optimal grammar.

A ctua lly , McCawley is  g iv ing Chomsky's evaluation measure too 

much c re d it when he is  accepting tha t i t s  goal is  an optimal grammar. 

Chomsky claims the evaluation measure is  not seeking the "sim plest" gram­

mar. The grammar tha t the evaluation measure is  seeking must, then, be
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optimal in  some other sense. I can 't th ink o f what other c r ite r io n  of 

op tim a lity  Chomsky's evaluation measure can be seeking to maximize and 

Chomsky hasn't even hinted a t what other c r ite r io n  of op tim a lity  he has 

in  mind. I f  i t  is  d i f f i c u l t  to ju s t i f y  the claim tha t the ch ild  is  seek­

ing e ith e r the ob jec tive ly  or sub jective ly  simplest grammar, i t  is  impos­

s ib le  to ju s t i f y  a search fo r  a grammar whose "specialness" cannot be 

described in  in te l l ig ib le  cogn itive terms. Since th is  debate is  not 

yuing to be concluded to everyone's sa tis fa c tio n  u n t il we a c tua lly  know 

what grammar(s) ch ild ren in te rn a lize , we can move on to a lin e  o f c r i t i ­

cism tha t seems much more conclusive.

4.2 Does the Language Acqu is ition  Device Operate in  Real Time?

This section seeks to determine whether or not the Language Ac­

q u is it io n  Device can locate a target grammar in  anything even vaguely 

approaching real time. I f  i t  ca n 't, i t  cannot possibly be an explana­

to ry  model of language acqu is itio n . Fortunate ly, to examine th is  ques­

t io n  we don 't re a lly  need an accurate spec ifica tion  o f the possible 

form o f human grammars or a working em p irica lly  validated evaluation 

measure or even a c lea r idea o f what so rt o f grammar the Language Acqui­

s it io n  Device w i l l  have as i t s  output—we have only to  look a t the man­

ner in  which the device operates and the number o f grammars i t  must 

search through. We are therefore free  to ignore a l l the problems we 

have uncovered in the la s t three chapters and concentrate our a tten tion  

on how the Language Acqu is ition  Device operates.

The most obvious way to construe the language acqu is ition  device 

as an actual working model o f how the ch ild  goes about coming up w ith 

the 'c o rre c t' gramnar o f h is /he r language is  Jerry Katz's account:
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Given th is  knowledge [u f  universals] the ch ild  can a p r io r i con­
s tru c t the class o f possible grammars independently o f empirical 
data. The evaluation procedure enables him to order these grammars 
on the basis o f th e ir  complexity. Then making use of the corpus 
o f utterances he is exposed to , he can te s t the grammars tha t rank 
simplest on th is  ordering by employing the structure assignment a l­
gorithm to  deduce from the grammars predictions about the phonologi­
c a l, syntactic and semantic properties o f the utterances in  the 
corpus. The grammar he eventually adopts is  therefore the simplest 
one compatible w ith the to ta l sum o f his lin g u is tic  experiences 
[Katz 1971 pp. 140-41].

There are two q u a lifica tio n s  we have to make w ith respect to 

th is  account. The f i r s t  q u a lif ic a tio n  is  tha t the set o f possible human 

grammars must be enumerated in  descending order of value. I f  the gram­

mars are enumerated randomly there is  no e ffec tive  procedure tha t can 

a c tu a lly  compare a l l the grammars to place them in th e ir  appropriate 

"value" classes since th is  would involve comparing an in f in ite  number 

of grammars. The second q u a lif ic a tio n  concerns the im plica tion  tha t the 

evaluation measure is  selecting the "sim plest" grammar compatible with 

the data. The evaluation measure is  selecting the most "valuable" gram­

mar compatible w ith the data and the only thing we know about the term 

"value" is  th a t i t  is  not to be confused w ith "s im p lic ity "  in  i t s  t ra d i­

t io n a l ill-unde rs tood  philosophy o f science sense. These q u a lif ica tio n s  

out o f the way, we can now proceed to determine whether or not the eval­

uation procedure can operate in  real time.

Obviously the c r it ic a l fa c to r in  determining whether or not the 

Language Acqu is ition  Device w i l l  operate in  real time is  the number of 

grammars the device w i l l  have to consider before a rriv in g  at the "cor­

re c t"  grammar fo r  p a rticu la r languages. We can 't state precise ly how 

many grammars w i l l  have to be considered in  a p a rticu la r instance, but 

we can get a very reasonable idea ofthe magnitude of the search. Let us
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consider a h ighly s im p lified  case where the search s ta rts  w ith  the f i r s t  

set o f most h igh ly  valued grammars and goes through grammars o f the 

f i r s t  100 values before the ta rg e t grammar is  located. To s im p lify  the 

arithm etic we w i l l  assume tha t the simplest grammars can consist of a 

single symbol, tha t the nonterminal vocabulary from which the grammars 

are constructed contains only ten symbols, and that a l l permutations o f 

symbols are possible grammars. A search o f the f i r s t  100 values w ill 

involve considering ICu + IG2 + . . .  IQ-!™ grammars. I t  is  obvious from 

eyen th is  grossly oversim plified example tha t a search involv ing only a 

few values is  going to be hopelessly im practica l. The cruc ia l th ing to 

note about th is  example and any actual search tha t the Language Acquisi­

tio n  Device would conduct is  tha t as the search progresses from one 

value to the next the number o f grammars to  be considered is  increasing 

expo n ten tia lly . Mathematicians consider th is  to be the earmark o f an 

im practical search.

I t  is  d i f f ic u l t  to  believe tha t any search might involve wading 

through 101 + 102 + . . .  10100 grammars, but th is  c le a rly  must be the 

case. The set o f possible human languages is  said to be in f in i t e .  Let 

us consider the most favorable enumeration possible--one in which the 

enumeration enumerates the "optim al" grammar fo r each o f these languages 

uninterrupted by the appearance o f a second grammar fo r  any o f these 

languages. There s t i l l  must be some language whose grammar w i l l  not be 

enumerated u n t il lo ’ + 102 + . . .  1CT” " other grammars have been enumer­

ated. I t  may even be the case th a t English is the grammar th a t w i l l  be 

enumerated a fte r  10̂  + 102 + . . .  1 0 ^ 0  other grammars have been enumer­

ated.^

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



127

The question tha t na tu ra lly  comes to  mind once one has thought 

about the operation of the Language A cqu is ition  Device in some d e ta il is  

why d id n 't  Chomsky re a lize  how hopelessly im practical th is  procedure is .  

A fte r rereading Chomsky's discussions o f the evaluation measure, one d is ­

covers tha t Chomsky in  fa c t was aware as early  as 1955 tha t the use o f 

the evaluation measure as a discovery procedure is  im practica l:

Suppose tha t we have constructed l in g u is t ic  theory in  such a way 
tha t given a corpus o f utterances fo r which we know in advance tha t

the prescribed form o f grammars given the corpus, can be enumerated 
in  order o f increasing complexity, ( i i )  given any such system, i t  is  
possible to determine in a mechanical way whether the generated set 
o f deriva tions provides a proper level s truc tu re . In th is  case, the 
general theory w i l l  provide a discovery procedure fo r  grammars, 
though o f course not a p ractica l one [Chomsky 1955/75 p. 116].

But i f  Chomsky is  aware tha t the procedure is  im prac tica l, why is  he 

claim ing tha t i t  is  an explanatory model o f language acqu is ition?

Chomsky must have something else in  mind tha t a t least in  p rin c ip le  

speeds up the procedure. We get a clue to what else Chomsky has in  mind 

in  his 1962 paper, "Explanatory Model in  L in g u is tic s ,"  where he in d i­

cates th a t

To make th is  model re a lis t ic  (tha t is ,  to  make the language-learning 
device p ra c tic a l)  we must supply i t  w ith some sort o f h e u ris tic  or 
inductive  p rinc ip le s  tha t enable i t ,  given, input data, to make a 
rapid se lection  o f several po ten tia l grammars to be submitted to the 
procedure o f evaluation. One might include in  (8) a spec ifica tion  
o f such h e u ris tic  procedures, or one might argue tha t they are not a 
reasonable concern o f lin g u is t ic  theory. In any event, i t  seems to 
me tha t the scope and effectiveness o f h e u ris tic , inductive proced­
ures has been g rea tly  exaggerated. To select a recursive, form al­
ized grammar, given fragmentary data, a learn ing device must obvi­
ously contain both h eu ris tic  procedures and a spec ifica tion  of the 
form o f grammars as part o f i t s  in te rna l s truc tu re . But the task 
remaining to h e u ris tic  procedures is  obviously lightened as we make 
the sp e c ifica tio n  o f the form o f grammars increasingly narrow and 
re s tr ic t iv e .  I t  seems to me tha t the re la t iv e  suddenness, uniform­
i t y ,  and u n ive rsa lity  o f language learn ing, the bewildering complex­
i t y  o f the resu ltin g  s k i l ls ,  and the sub tle ty  and finesse with which

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



128

they are exercised, a l l  po int to the conclusion tha t a primary and 
essential fa c to r is  the con tribu tio n  o f an organism with highly in ­
t r ic a te  and spec ific  in i t ia l  s truc tu re  [Chomsky 1962 pp. 535-36].

Chomsky's e ffo r ts  to make the Language A cquis ition Device a prac­

t ic a l procedure fo r  locating the correct grammar are, to say the least, 

h ighly problem atical. We have a model o f language acqu is itio n  which by 

any stre tch  o f the imagination is  hopelessly im practica l, yet Chomsky 

wishes to advance i t  as a model o f language acqu is itio n . A ll Chomsky 

can t e l l  us to make us believe tha t th is  model can be made p rac tica l is  

tha t there is  some set of heu ris tics  that w i l l  make the model p ra c tica l. 

He can 't t e l l  us what they are and even h in ts  that i t  might not even be 

the province o f the lin g u is t  to provide such a sp e c ifica tio n . What 

reason has Chomsky provided to make us believe tha t his Language Acqui­

s it io n  Device can be an explanatory model o f language acqu is ition? I 

can see none. What we seem to have is  a recipe fo r  transmuting any 

fa lse  theory in to  a p laus ib le  one. A ll the s c ie n tis t  has to do to save 

any theory is  to claim tha t the theory can be supplemented by some to ­

t a l ly  unspecified set of heu ris tics  (or hypotheses) tha t w i l l  make the 

theory or model r e a lis t ic .  The c r i t ic s  o f the theory are supposed to 

accept on fa ith  tha t such heu ris tics  e x is t since the s c ie n tis t is  under 

no ob liga tion  to ever come up w ith even a single helping h e u ris tic  be­

cause th is  is  the tusk o f some other d is c ip lin e . We are also supposed 

to believe that the other d is c ip lin e  which provides the heu ris tics  tha t 

are to tu rn  a hopelessly inaccurate model in to  an explanatory model is 

performing only a small service fo r  the lin g u is t  since i t  seems to 

Chomsky tha t "the scope and effectiveness o f h e u ris tic , inductive proce­

dures has been g rea tly  exaggerated."
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I don 't see that i t  is  unreasonable to in s is t  tha t Chomsky pro­

vide us w ith the set of heu ris tics  tha t w i l l  turn a hopelessly im practi­

cal model in to  a re a lis t ic  explanatory model o f language acqu is itio n  be­

fo re  we believe tha t th is  can be done and before we believe tha t i t  to l ls  

us something about the mind and it s  operation. I don 't see tha t i t  is  

unreasonable to in s is t  tha t we ca ll a set o f inductive techniques that 

in variab ly  provide the speaker w ith the means to develop a grammar of the 

language an algorithm  rather than a set o f heu ris tics  (which im plies tha t 

in  some instances the inductive procedures w i ll f a i l ) ,  I don 't see that 

i t  is  unreasonable to claim tha t the importance o f such an algorithm 

could hardly be exaggerated. I do fin d  i t  unreasonable, however, to 

claim that such an algorithm e x is ts .

To see why i t  is  unreasonable to cla-im tha t such an algorithm 

ex is ts  we need only return to our consideration o f the most optimal enu­

meration possible o f the set o f possible human grammars. This enumera­

t io n  is  not in terrupted by the appearance o f a second grammar fo r  any 

language u n t il the optimal grammar fo r  every language is  enumerated 

(which would be never). What clue could we have as to which step in the 

enumeration w i l l  produce the grammar fo r  the language we are in terested 

in? And i f  we did know tha t the grammar would be the 100 b i l l io n th  to 

be enumerated, how could we make our enumeration algorithm crank tha t 

grammar out f i r s t?  To see why i t  is  impossible to claim tha t such an 

algorithm  e x is ts , we need only reca ll from Chapter 1 tha t E, Gold demon­

strated in 1967 th a t no algorithm can uniform ly locate a ta rge t fa s te r 

than the notorious ly  in e ff ic ie n t  enumeration algorithm.
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4.3 Conclusions

The obvious conclusion o f th is  chapter is  tha t Chomsky's Language 

Acqu is ition  Device is not an explanatory model o f language acqu is itio n . 

Since Chomsky's Language A cquis ition Device cannot possibly be an explan­

atory model o f language acqu is itio n , we w i l l  have to search fo r  a d i f f e r ­

ent model which does not incorporate the d e b ilita tin g  features o f 

Chomsky's model. The problem with Chomsky's model is  tha t i t  uses an 

enumeration procedure to locate the correct grammar. No model tha t uses 

an enumeration as a source o f i t s  hypotheses can function in real time. 

What we need, then, is  an algorithm which contains a set of inductive 

procedures which enable us to construct the grammar d ire c t ly  on the basis 

o f the l in g u is t ic  data. We w i l l  probably want to c a ll th is  algorithm a 

discovery procedure, but we should keep in  mind tha t we are not looking 

fo r  ju s t  a set o f techniques fo r the segmentation and c la s s if ic a t io n  of 

lin g u is t ic  elements. While we are on the top ic  o f what we are not look­

ing fo r ,  I fee l i t  is unreasonable to in s is t  tha t our inductive proce­

dures pick out some single grammar. Any grammar tha t is  a possible hu­

man grammar and makes the accurate predictions needed fo r  communication 

is  f a i r  game fo r  the discovery procedure. There w i l l  be a tendency to 

develop the most pragm atically simple grammar tha t is  convenient, but 

there w i l l  be no imperative to find  some single special grammar. One of 

the problems w ith  the evaluation measure was tha t i t  made i t  d i f f i c u l t  

to claim th a t any grammars other than the ta rget grammar were possible 

human grammars. I f  we enumerated the set of possible human grammars in 

descending order o f "value," i t  was in  p r in c ip le  impossible fo r  any 

grammar other than the optimal grammar to be acquired ( i f  any grammar at
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a l l could be acquired using th is  method). I f  these other grammars ca n 't 

be acquired, how can they be possible human grammars in  any meaningful 

sense?

Since our "discovery" procedure must enable us to acquire any 

possible human grammars, we s t i l l  need to have a precise designation of 

the set of possible human grammars so tha t we can make sure tha t our 

"discovery" procedure can acquire a l l  and only these grammars. The in ­

formation we were seeking fo r  our enumeration algorithm we w i l l  need fo r 

our discovery procedure. None o f the research tha t has been conducted 

on the possible form of human grammars need go to waste. The p rinc ip les  

involved in the algorithm may or may not be learnable. This remains to 

be seen. U n til we see we must reserve judgment as to whether or not 

th is  algorithm  is  innate ly  specified .
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Footnotes

^When we evaluate the p ra c t ic a l ity  o f Chomsky's Language Acqui­
s it io n  Device i t  is  important to reca ll tha t the ch ild  is  viewed as 
using the L.A.D. not once but every time add itional data c a lls  fo r  a 
change in  the grammar. I agree w ith  McCawley that i t  is  unreasonable 
to  suppose tha t a ch ild  w i l l  abandon rather than patch up an e x is ting  
grammar when confronted w ith data tha t ca lls  fo r a rev is ion  in  the form 
o f the grammar. Chomsky in s is ts ,  however, tha t the ch ild  w i l l  to ta l ly  
restructure  and come up w ith the "correct grammar fo r  both the new and 
old data ." Since the c h ild  encounters new data tha t is  not adequately 
handled by his e x is ting  grammar on numerous occaions, our estimate o f 
the im p ra c tic a lity  o f Chomsky's model must be su itab ly  increased.
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CHAPTER 5

CONCLUSIONS AND SUGGESTIONS FOR FURTHER RESEARCH

In the la te  1950s and ea rly  1960s Chomsky proposed tha t lin g u is ­

t ic s  become a m enta lis tic  science whose goal i t  is  to  describe the l i n ­

g u is tic  competence o f native speakers and explain how th is  competence 

is  acquired. Chomsky believed tha t i t  was both revealing and accurate 

to view the lin g u is t  who is  constructing a grammar and the ch ild  who is 

acquiring a grammar as performing analogous tasks. Chomsky was con­

vinced tha t the ch ild  brings to the task o f language acqu is ition  an in ­

nate ly specified  knowledge o f the form o f grammar which is  the equiva­

le n t o f the l in g u is t 's  general l in g u is t ic  theory w ith i t s  spec ifica tion  

o f the organizational makeup o f grammars ( i . e . ,  th e ir  components and 

th e ir  in te ra c t io n ),  i t s  sp e c ifica tio n  o f the formal properties of the 

rules contained w ith in  these components, and it s  spec ifica tion  of the 

theo re tica l vocabulary u t i l iz e d  in  these rules (e .g ., phonetic and se­

mantic fea tu res, grammatical categories, e tc .) .  The lin g u is t has a 

corpus o f data and the ch ild  the primary l in g u is t ic  data he is  constantly 

exposed to during language a cqu is itio n . F in a lly , the lin g u is t and (by 

hypothesis) the c h ile  have an evaluation procedure fo r  selecting a single 

correct grammar from among the set o f grammars compatible w ith the data. 

I f  the lin g u is t 's  set o f o rgan izationa l, formal and substantive univer­

sal s and his evaluation measure are the same as the c h ild 's ,  the lin g u is t  

and the c h ild  w i l l  construct the same grammar fo r  the same set of data
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and the lin g u is t w i l l  know what grammar speakers have in te rna lized  and 

how tha t grammar has been acquired. Chomsky argued tha t the grammars 

children acquire are transformational grammars. Chomsky's claims have 

generated intense in te re s t in  psychology and inspired a great deal o f

research over the la s t two decades.

In Chapter 1 of th is  study we examined the question of whether 

or not Chomsky was correct in  claiming tha t l in g u is tic s  should be a

m enta lis tic  science. In recent years there have been a number o f a n t i­

mental is t  arguments advanced. A ll o f these arguments against a mental - 

is t ic  lin g u is tic s  were evaluated and found wanting. Linguists can a t­

tempt to investiga te  both language and knowledge o f language w ithout 

any conceptual confusion ensuing. I t  is  impossible to conceive o f a 

researcher successfully studying knowledge o f language w ithout having a 

deep and sophisticated understanding o f the s tructure  o f language. The 

l in g u is t,  then, is  in  as good a position  as the psychologist to study 

speakers' knowledge o f th e ir  language. There is  no reason fo r  the l i n ­

gu is t to claim thatpsycho lingu is tic  or neu ro lingu is tic  tests  can d is ­

prove grammatical ru les . These tests fa ls i fy  claims about what rules 

are contained in the grammars tha t speakers have in te rna lized , not 

claims about what is  a possible ru le descrip tion fo r  some grammatical 

fa c ts . The m enta list v. 11 fre e ly  admit that a ru le  tha t is  not psycho­

lo g ic a lly  real may make accurate predictions about grammatical data and 

be part o f a grammar which makes accurate predictions about the language 

and speakers' l in g u is t ic  in tu it io n s .  No evidence has been provided that 

suggests tha t the grammars speakers in te rn a lize  are in  any meaningful 

sense less optimal or revealing descrip tions o f the language than other
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grammatical descrip tions which speakers cannot in te rna lize . There is  no 

good reason, then, why lin g u is tic s  should not bea m enta lis tic  science 

and many reasons to believe tha t the research goals of m enta list l i n ­

guists are h ighly s ig n if ic a n t and o f in te re s t to researchers in  many 

d isc ip lin e s .

The second topic of concern in Chapter 1 was the question of 

whether or not the grammars children in te rna lize  are transformational 

grammars. The psycho!inguistic tests  tha t have been conducted reveal 

tha t no version o f transformational grammar tha t has been tested plays 

an active  ro le  in  language use. Analysis o f a lte rna tive  roles fo r  the 

transform ational grammar tha t would permit us to say tha t the transforma­

tio n a l grammar is  psychologically real suggests tha t there is no other 

v iab le  ro le  tha t the transform ational grammar could be playing. No 

grammar o f any type which is  function ing as a random generating device 

can play a ro le  in  a model o f the speaker-hearer's l in g u is tic  competence 

since there is  no way o f accessing data from th is  device that is  consis­

te n tly  fa s te r than the hopelessly im practical enumeration technique.

The reasonable conclusion to draw from these studies is tha t Chomsky has 

serious ly  underestimated the significance o fh is  "performance" model and 

i t s  "h e u ris tic s ."  The set o f heu ris tics  whose study Chomsky has con­

t in u a lly  deferred u n t il a date when we have a working "competence" model 

is  a c tu a lly  a fu ll- f le d g e d  algorithm which is  as abstract and idealized 

as the transform ational grammars Chomsky has been advocating as a "com­

petence" model. I t  seems to  me tha t the f i r s t  order o f business fo r  

lin g u is ts  w i l l  be to develop a working performance model. There is  no 

evidence whatsoever tha t the "performance" algorithm w i l l  need to be
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supplemented by another grammar. As we noted e a r lie r ,  the analysis of 

the other ro les tha t have been suggested fo r  transformational grammars 

reveals that none o f these roles is  v ia b le . Lea rna b ility  studies by auto­

mata th e o ris ts  suggest tha t the algorithms we postulate fo r our perform­

ance models must be no greater in  power tiian p r im itive  recursive auto­

mata. We can therefore ignore a l l general lin g u is t ic  theories whose 

grammars have the power o f unrestric ted  rew riting  systems when we are 

searching fo r  a "performance" model.

Chapters 2, 3, and 4 evaluated the m erits o f Chomsky's Language 

Acqu is ition  Device as a model o f language acqu is itio n . In Chapter 2 we 

examined what progress has been made toward providing an accurate de­

s c rip tio n  o f the characte ris ties o f a possible human grammar and exam­

ined the ro le  th is  universal spec ifica tion  is  supposed to play in  ex­

p la in ing  language acqu is itio n . Analysis reveals tha t our se lection of 

a "universal grammar" is  grossly underdetermined by the standard l i n ­

g u is tic  facts  thatmust be handled by the grammars provided by our "un i­

versal grammar" (or general l in g u is t ic  theory). There are an astrono­

mical number o f general lin g u is t ic  theories whose grammars are capable 

o f making the proper predictions about the lin g u is t ic  data and speakers' 

l in g u is t ic  in tu it io n s . Any claim that we have se ttled  on a s ing le  cor­

rec t characteriza tion  o f the possible form o f human grammars is  hope­

le ss ly  premature. This s itu a tio n  is  not, however, cause fo r surprise or 

excessive alarm since no other empirical science can boast o f a much 

be tte r record in  so short a timespan. To reduce the indeterminacy prob­

lem to more manageable proportions, we must reduce the power and ab­

stractness o f our l in g u is tic  theories and seek add itiona l types of
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evidence o f relevance to the question o f what grammars speakers can in ­

te rn a lize . We obviously ca n 't a ffo rd  to ignore evidence from psycho­

lin g u is tic s . In add ition  to the problem o f deciding on a correct speci­

f ic a t io n  of the set o f possible human grammars, there is  some question 

as to whether th is  universal spec ifica tion  plays the c r i t ic a l  ro le  

Chomsky ascribes to  i t  in explain ing how language is  acquired. Chomsky 

repeatedly claims tha t the more constra ints we place on the form of gram­

mars, the fewer hypotheses there are fo r  the ch ild  to consider and there­

fore the easier i t  is  to acquire a language. The problem is  tha t the 

set o f possible human grammars is  a denumerably in f in ite  set both before 

and a fte r  each o f these constra ints is  added. I t  is  hard to see how 

these constra ints make the task o f language acqu is ition  s ig n if ic a n tly  

easier. In any case, even i f  each add itiona l cons tra in t did make the 

task o f language acqu is itio n  easier, we can 't ju s t  tack on constra ints

on the sole ground tha t they are easing the task o f language acqu is itio n .

We can only add a constra in t i f  i t  accurately characterizes a lim ita tio n

on the set o f possible human grammars.

Chapter 3 examines the evaluation measure. Chomsky claims that 

l in g u is tic s ,  un like the other sciences, can reasonably hope to develop a 

p ra c tic a l, e ffe c tiv e , mechanical notation-based evaluation procedure fo r 

choosing among competing l in g u is t ic  theories at the grammar level and 

tha t th is  is  the most reasonable goal fo r  lin g u is tic  theory. Careful 

analysis o f Chomsky's argumentation reveals no reason to believe tha t 

the evaluation measure is  the most reasonable goal fo r  l in g u is t ic  theory 

or even a reason to believe tha t i t  is  a reasonable goal. Analysis of 

the c r ite r ia  tha t must be met before a notation based evaluation measure
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can be constructed bears out the suspicion tha t the goal o f providing a 

notation-based evaluation measure is  not a reasonable goal fo r  lin g u is t ic  

theory. Chomsky provides us w ith no in s igh t in to  what property our eval­

uation measure is  measuring other than "correctness," The correct gram­

mar seems, by d e f in it io n ,  to  be whatever grammar the speakers in te rn a lize  

so we can have no idea what we mean by "correctness," "naturalness," 

e tc . ,  unless we know what grammar the speakers in te rn a lize . We don 't 

know th is  and the whole po in t o f the evaluation measure is  to spare us 

the burden of having to know th is .  Unless the speakers are selecting a 

grammar on some p rinc ip led  basis and we can spell out what tha t p r in ­

c ip led basis is ,  we ca n 't devise an evaluation measure without knowing 

in  a l l  instances what grammar we want the evaluation measure to se lect. 

There are some lin g u is ts  who make pronouncements about whether or not 

some ru le  is  natural or makes a l in g u is t ic a l ly  s ig n if ica n t generaliza­

t io n , but there is  no independent cogn itive characterization o f the no­

t io n  "natural ru le " and " l in g u is t ic a l ly  s ig n if ic a n t genera liza tion" tha t 

could form the basis fo r  such judgments and these lin g u is ts  must explain 

how they could have developed va lid  in tu it io n s  about the form o f in te r ­

nalized grammars. In any case, even these lin g u is ts  w i l l  admit tha t 

there are numerous areas in  which they have no in tu itio n s  whatsoever as 

to what so lu tion  the evaluation measure should be selecting. Since we 

d on 't know what so lu tion  should be selected, we can 't choose an evalua­

tio n  measure from among the set o f evaluation measures that are making 

c o n f lic tin g  predictions about what grammar should be selected. I t  is  

not reasonable to suppose tha t the unclear cases are going to become 

suddenly less umbrous in  the foreseeable fu tu re . I t  is  hard to  see,
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then, how we can reasonably hope to devise an e ffe c tiv e , mechanical 

evaluation procedure=

I t  is  also not even c lear tha t we want a notation-based evalua­

tio n  measure since notation-based evaluation measures seem to make some 

very co u n te r in tu itive  claims about the set o f possible human grammars.

A notation-based evaluation measure predicts tha t the number o f grammars 

w i l l  increase at a regular exponential ra te  as we step down each notch 

in value. Where is  the evidence fo r  such an assumption? The number of 

grammars o f any one notational value is  f in i t e .  I f  our notion of "value" 

corresponded to "s im p lic ity "  would we be w ill in g  to  claim tha t there 

would not be an in f in it e  number o f grammars at any one level of s im p li­

c ity  or tha t there would never be a case where the number o f grammars at 

some level o f s im p lic ity  exceeded the number o f possible d is t in c t  gram­

mars o f the designated number o f symbols? Whatever Chomsky is  measuring 

in connection w ith his notion "va lue," is  i t  l ik e ly  tha t there won't 

be an in f in i t e  number o f grammars o f any one value or at leas t mere gram­

mars than there are d is t in c t  permutations o f symbols? I t  seems reason­

able to  conclude on the basis o f the analysis in Chapter 3 tha t lin g u is ts  

should not be wasting th e ir  time try in g  to devise a p ra c tic a l, mechanical 

notation-based evaluation measure. I t  is  ju s t not a reasonable goal fo r  

lin g u is t ic  theory. An a lte rn a tive  goal w i l l  be suggested as a re s u lt o f 

the conclusions o f Chapter 4.

Chapter 4 ignores the problems tha t the e a r lie r  chapters diag­

nosed in connection w ith specifying the correct set o f possible human 

grammars and the correct evaluation measure and focuses on ju s t  the ques-
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enumeration o f the set o f possible human grammars in  descending order o f 

value and an evaluation measure can possibly explain language acqu is i­

t io n . The conclusion o f th is  chapter is  tha t a model o f th is  so rt can­

not explain language acqu is ition  because the enumeration is  hopelessly 

im practical as a method o f locating the most highly valued grammar of a 

language and there are no heu ris tics  tha t can speed up the process. A 

model o f th is  so rt cannot, in p r in c ip le , meet the "real time" re s tr ic ­

tions imposed by language acqu is itio n . I f  one were to specify what sort 

o f heu ris tics  would be needed, i t  would turn out that the heu ris tics  

whose s ign ificance Chomsky con tin ua lly  downplays would have to cons ti­

tu te  a discovery procedure (or a lgorithm ).

The conclusion o f Chapter 4 is  tha t there must be a major switch 

in our search fo r  an exp lana to rily  adequate model of language acqu is i­

tio n . We must focus our research on developing an algorithm which con­

structs  a grammar d ire c t ly  on the basis of the data rather than searches 

fo r a grammar tha t is  embedded in an enumeration o f the set o f possible 

human grammars. I t  seems unreasonable to in s is t  tha t th is  algorithm 

construct a s ingle correct grammar o f the language. Any grammar tha t 

is  a possible human grammar and accurately predicts the data and speak­

ers' lin g u is t ic  in tu itio n s  w i l l  be communicatively adequate and f a i r  

game fo r  the algorithm. There may be a tendency to select the most 

pragm atically simple grammar convenient but th is  w i l l  be a tendency, not 

an imperative. One would not expect a ch ild  to restructure  to ta l ly  in 

order to get the "sim plest" grammar when some patchwork on the ex is ting  

grammar w i l l  do fin e . There's also no reason to expect tha t a l l speakers 

w i l l  a rrive  a t the same grammar. I f  they did i t  would be hard to  see in
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what sense the other grammars tha t also accurately p red ic t the lin g u is t ic  

data and speakers' lin g u is tic  in tu it io n s  would ever in  p rin c ip le  be pos­

s ib le  human grammars fo r  the language in  question. Since our algorithm  

must construct a l l  and only the possible human grammars fo r  any set o f 

data, we w i l l  s t i l l  need to know what is  and is  not a possible human 

grammar. This means tha t our research on lin g u is tic  universa Is w i l l  not 

go to waste but i t  also means tha t an accurate discovery algorithm  w i l l  

not be forthcoming in  the near fu tu re .

There are a few things tha t we can state about the discovery 

a lgorithm . F irs t ,  and most obvious, is  the fa c t tha t i t s  inductive 

technique w i l l  not be the standard s tru c tu ra lis t  techniques o f data seg­

mentation and c la s s if ic a t io n . Mathematicians and psychologists have 

been working on o i f f r  a-it sorts o f inductive techniques fu r trie la s t two 

decades and we wP* have to  evaluate what progress has been made since 

lin g u is ts  la s t concerned themselves w ith inductive procedures. The sec­

ond thing we can state on the basis o f the le a rn a b ility  studies o f auto­

mata theo ris ts  is  tha t no constructive  technique w i l l  permit us to learn 

grammars tha t are more powerful than p rim itive  recursive automata. The 

la s t th ing  we can state about the discovery algorithm is  tha t u n t il we 

develop i t  we cannot ascertain whether i t s  p rinc ip le s  are learnable or 

must be inna te ly  specified. My own guess is  tha t Chomsky is  correct in 

be lieving tha t there is an inna te ly  specified language fa c u lty . There 

does seem to be independent evidence tha t ch ild  and adu lt do not ap­

proach language learning in  the same way. I t  would be very odd i f  the 

a d u lt 's  techniques fo r  learning a second language are in fe r io r  to the 

c h ild 's  i f  these are learned.
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The conclusions of th is  study should be placed in  perspective.

I f  co rrec t, these conclusions suggest tha t Chomsky was wrong about the 

precise nature o f the grammars that children in te rn a lize  and the device 

they use to acquire the grammars they do in te rn a lize . Being wrong seems 

to be the inev itab le  fa te  of one who takes the r is k  o f advancing a theory 

of any scope. We should be thankful tha t Chomsky had the in te l le c t  and 

the guts to suggest important new d irections o f research a t almost every 

level o f lin g u is t ic  theory. Chomsky's pos itive  contribu tions to the 

f ie ld  are immense and dwarf anything tha t most o f his c r i t ic s  can ever 

hope to accomplish w ith th e ir  own work. I don 't feel tha t we lin g u is ts  

have very much o f a d e f in it iv e  nature to  state to psychologists, philoso­

phers, e tc .,  but there is  no doubt tha t Chomsky's work and ins ights  have 

advanced us a quantum leap in  the d irec tio n  o f being able to make a s ig ­

n if ic a n t con tribu tion  to other d isc ip lin e s  and to our understanding of 

the human mind and it s  cogn itive  capacities.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



143

BIBLIOGRAPHY

Bever, T. 1968. A survey o f some recent work in  psycho lingu istics. In 
W. Plath (ed.) 1968, pp. 1-66.

Carr, J. W. (ed .). 1959. Computer Programming and A r t i f ic ia l  I n t e l l i ­
gence. Michigan: U n ive rs ity  o f Michigan Press.

Chomsky, A. N. 1951. Morphophonemics o f Modern Hebrew. Unpublished 
Master's th e s is , U n ive rs ity  o f Pennsylvania.

1955/75. The Logical Structure o f L ingu is tic  Theory. New York: 
3lenum.

1957. Syntactic S tructures. The Hague: Mouton.

1958. L in g u is tic s , lo g ic , psychology and computers. In J. W. 
a rr  (ed.) 1959, pp. 429-54.

1959. Review o f Verbal Behavior, by 3. F. Skinner. Language,
5, 26-58.

1951 On the notion ru le  o f grammar. In R. Jakobson (ed.) 1961, 
p. 6-24.

1962a. Explanatory models in  lin g u is tic s .  In £. Nagel,
. Suppes, and A. Tarski (eds.) 1962, pp. 528-50.

1962b. A transform ational approach to syntax. In J. Fodor and
. Katz (eds.) 1964, pp. 211-45.

1964a. Current Issues in  L in g u is tic  Theory. The Hague: Mouton.

1964b. The log ica l basis o f l in g u is t ic  theory. In H. Lunt (ed.)
964, pp. 978-1008.

1964c. Formal discussion. In M. Lester (ed.) 1970, pp. 41-50.

1965. Aspects o f the Theory o f Syntax. Cambridge, Mass.: MIT 
Press.

1966. L in g u is tic  theory. In M. Lester (ed.) 1970, pp. 51-60.

1967. The formal nature o f language. In A. N. Chomsky 1972a, 
pp. 115-60.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



144

 - 1970. Deep s truc tu re , surface s truc tu re , and semantic in te r ­
p re ta tion . In A. N. Chomsky 1972b, pp. 62-119.

 . 1972a. Language and Mind. Enlarged Ed ition. New York: Har-
court Brace Jovanovich.

 • 1972b. Studies on Semantics in  Generative Grammar. The Hague:
Mouton.

 . 1974. Interview w ith Herman Parret. In H. Parret 1974, pp. 27-
54.

 . 1975. Reflections on Language. New York: Pantheon.

 . 1976a. On the b io log ica l basis o f language capacities, In
R. W. Rieber (ed.) 1976, pp. 1-24.

 . 1976b. On the nature o f language. In S. Harnad et a l . (eds.)
1976, pp. 46-60.

 . 1977. F i lte rs  and co n tro l. L in g u is tic  In q u iry , 8, 425-504.

Chomsky, A. N., and G. M il le r .  1963. Introduction to the formal ana­
ly s is  o f natural languages. In R. D. Luce e t a l . (eds.) 1963, 
pp. 269-321

Derwing, B. L. 1973. Transformational Grammar as a Theory o f Language 
A cg u is itio n . London: Cambridge U n ivers ity  Press.

Edwards, P. (ed .). 1967. The Encyclopedia o f Philosophy, New York:
Macmillan Publishing Co.

Fodor, J . ,  T. Bever and W. G arre tt. 1974. The Psychology o f Language. 
New York: McGraw H i l l .

Fodor, J . ,  and W. G arre tt. 1966. Some re fle c tio n s  on competence and 
performance. In J. Lyons and R. J. Wales (eds.) 1966s pp. 135-79,

Fodor, J . ,  and J. Katz (eds.). 1964. The Structure o f Language.
Englewood C l i f f s ,  N .J .: P ren tice -H a ll.

Frege, G. 1967. The Basic Laws o f A rithm e tic . Berkeley: U n iversity 
o f C a lifo rn ia  Press.

Fromkin, V. 1971. S im p lic ity  is  a complicated question. U.C.L.A.
Working Papers in  Phonetics, 19, 61-58.

Gold, E. M. 1967. Language id e n t if ic a t io n  in  the l im it ,  Information
and C ontro l, 10, 447-74.

Goodman. N, 1951. The Structure o f Appearance. Cambridge, Mass.:
Harvard U n ive rs ity  Press.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



145

 • 1961. Safety, strength, s im p lic ity . Philosophy o f Science, ?8,
150-51.

Halle, M. 1961. On the ro le  o f s im p lic ity  in lin g u is tic  descrip tions. 
In R. Jakobson (ed.) 1961, pp. 89-94.

 • 1962. Phonology in a generative grammar. In V. Makkai (ed.)
1972, pp. 380-92.

Harnaa,S ., e t^ a l. (eds.). 1976. Origins and Evolution o f Language 
and Speech. Mew York: The New York Academy o f Sciences.

Hayes, J. R. (ed .). 1970. Cognition and the Development o f Language. 
New York: Wiley.

Hesse, Mary_. 1967. S im p lic ity . In P. Edwards (ed.) 1967, vo l. 7, 
pp. 440-48.

 • 1974. The Structure of S c ie n tif ic  Inference. Berkeley: Univer­
s ity  o f C a lifo rn ia  Press.

Householder, F. W. 1965. On some recent claims in  phonological theory. 
Journal o f L in g u is tic s , 1, 13-34.

hurforti, J. R. 1977. The s ign ificance o f l in g u is t ic  genera liza tion. 
Language, 53, 574-620.

Jakobson, R. (ed .). 1961. Structure o f Language and Its  Mathematical
Aspects. Providence, R . I . :  American Mathematical Society.

Katz, J. 1971. The Underlying Reality o f Language. New York: Harper 
Torch Books,

Lester, M. 1970. Readings i n Applied Transformational Grammar. New 
York: H o lt, Rinehart and Winston.

Luce, R. D., R. Bush and E. Gaianter (eds.). 1963. Handbook o f Mathe-
matical Psychology: Vol. tt  ̂ Yqv-l-. V'iley,

Luchins, A. S. and E. H. Luc'nins. 1965. Logical Foundations o f Mathe­
matics fo r  Behavioral S c ie n tis ts . NewYork: Ho lt, Rinehart and 
Winston.

Lunt, H. (ed .). 1964. Proceedings o f the Ninth In ternational Congress 
o f L ingu is ts , Cambridge, Mass., 1962. The Hague: Mouton,

Lyons, J . ,  and R. J. Wales (eds,). 1966. Psycholinguistics Papers.
Edinburgh: Edinburgr) U n ivers ity  Press.

Makkai, V. B. (ed,). 1972. Phonological Theory. New York: Ho lt,
Rinehart and Winston.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Matthews, P. H. 1972. In fle c tio n a l Morphology . London: Cambridge Uni­
ve rs ity  Press.

McCawley, J. D. 1967. Can you count pluses and minuses before you can 
count? Unoublichcd Ms,

____ 1968. p ,'iew o f Current Trends in L in g u is tics , ed. by T. A.
Sebeok.  .sguage, 44, 556-93.

 . 1974. Acqu is ition  models as models o f acqu is itio n . Unoublished
Ms.

M il le r ,  G. A. 1965. Some pre lim inaries to  psychologists. American 
Psychologist, 20, 15-20.

M il le r ,  G. A.,and A. N. Chomsky. 1963. F in ita ry  models o f language 
users. In R. D. Luce e t a l . (eds.) 1963, pp. 419-92.

Minsky, M. 1967. Computation. Englewood C l if fs ,  N .J.: Prentice Ha ll.

Nagel, E., P. Suppes and A. Tarski (eds.). 1962. Logic, Methodology,
and Philosophy o f Science. Stanford: Stanford U n ive rs ity  Press.

P a rre tt, H. 1974. Discussing Language. The Hague: Mouton.

Peters, P. S. 1970. Why are there so many "un iversa l" bases? Papers 
in  L in g u is tic s , 2, 27-43.

Peters, P. S., and R. W. R itch ie . 1969, A note on the universal base 
hypothesis. Journal o f L in g u is tic s , 5, 150-52.

Plath, W. J. (ed .). 196R, S pecifica tion  and U t il iz a t io n  o f a Trans­
formational Grammar. Yorktown Heights, N.Y.: IBM Corporation.

Quine, W. V. 0. 1953. From a Logical Point o f View. Cambridge, Mass.:
Harvard U n ivers ity  Press.

Rieber, R. W. {ed.}. 1976. The Neuropsychology o f Language. New York:

Sanders, G. A. 1977. Some pre lim inary remarks on s im p lic ity  and evalu­
ation  procedures in lin g u is tic s .  Minnesota Working Papers in L in­
g u is tic s  and Philosophy o f Language, 4, 155-67.

Steinberg, D. D. 1970. Psychological aspects o f Chomsky's competence- 
performance d is tin c tio n . U n ivers ity  o f Hawaii Department of L in ­
g u is tics  Working Papers in  L in g u is tic s , vo l. 2 (2 ), 180-92.

Watt, W. C. On two hypotheses concerning psycho lingu is tics . In -J. R. 
Hayes (ed.) 1970, pp. 137-220.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.


