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G Ta¢s study of 11nguist1c strueture had 1tu

certain problems that arose in attemptlng to

*wqhﬁiﬂﬁﬂw Hs the analysia of disoauraﬁ.(1’

{’*’*‘

*“urallv presupposed standard linguistic anai; ;kwﬁ;iqt.it e Litewn

,i“i

of

s aevelop effective. technaqnes of dlscourse analyott it:

~onnd uecessary to assume certain knowledge about 119. 18"

e
"G
s

suoueture whlch was not in fact provxded by ex istinz 4ath:_
.tthcu@h it seemed withln the range of dlstrlbutlonal s~udy P
partlcular9 these methods 1ailed to account for-snclw ﬁuVi

relia ulQ&S between sentencen as the actlve«pa351vt ?Q%Jﬁlég‘

-

yovey. sle investzgation of this troblen expos.: at;’;fga- .
ryatactie theory, and led finally to this attewpt #ﬁiw> &
v Tlenw mpproach to syntactlc theory as a whole, 1nclua1ﬂﬁ &

tary of relations aitong sentences as an integral part Weig

sty w2
",

latter uubtheory doe felok appear here merely as an extenv
of 3 ntactic theory° On the contrarv, it turns-cut Ty p&
cratral role in the establ%shment of the fundamentaﬂ- 3it
"Vﬂuaxg i, e,, in the procedures of constituent anal~ fmf

8@ Y& asons, thls study is heavily orlented towarab ghe

KN ’ .

inves matmn of- the formal relatlons amons sentenceso .Bfgwttyg
we will explore the n'ear:ne:c-&\l nature of llngulstic theorv,;
_‘emﬂha31zlno the problem of valldatlng grammars, the o idrzaf a
linguisti 1eve1 the problem of determininv the sub t', oo

of a gremmatical descrzptaon, and similar toplcs. Wc'tbem SLbemp
to construct in an abstract (but sketchy) manner the standard
.11n¢ulst1c 1evels, and to apply this abstract 1ormt'faion to
'llnqulstlc matericl, Thc central conclusion 18 thuv'x.new

o

ivvel of travsiorational analv sis is neececd, for ttffsamr

re sone that led to the constructlon of the standami e

A R L)



We svi7ust & formulation of this level (1 €.y 8 Uit oy,

tranv whetional enalyeias), and investigate,; in a&g;jd@pailg
-the trsasformationsl structure of Engiizh, . .
This is basicslly s gbudy of the &rwaﬁgﬁwenﬁdpﬂ\?“ 3
- LA A
énd morphemes in sentences, hence a study o linguigsic

Torm, Thus it is syntactiec study in boty Thy NRrnow sense

.

(as ¢ sesed to phonolewy} and in the brosdes senfs-. as

oppCL L d So seman’cics), "In p&I‘_‘%}.ﬁé,C*m}_ ar, oo },;‘*{-'T?'::;:‘":"f_;'j{ﬁ", . 5
placed on the meaning of llnqumstlc express gﬁs i;'ﬁﬁis.studyg

.y - in paxt, because it is £61t that the theary 6f ﬁeﬁwﬁﬁgifails

o

to mes certalm minimun requircwa e of abgectivi 3n&

L)
oper: “ionel verificiiliivy, but wer

1‘w ng bea@u*u
gemaniic net? Long, AT tehen serlously, 3ol 'su b@,gﬁig;
irrelevant to the prab Sk beln? 1nvest1:3ﬁﬁd here i .0

faore cen e no &@fiﬂitiV@'formulat%om e é}kzhdtlc

sheory at this point, spd in thé study Which f@&lj-; mﬁﬁj

L

more ‘questions are as sked than answered, Ladk-ai,Mhua 3

the fundamental reason for thlae Thezs =i mgly”iguaét:anmwgh \j*

iﬁtﬁL ad svntactlc work avallable, in the yfdﬁ form,
theo: viecal conclu51ons to be able to recs f e-gi ig

confﬂrmatienn On the sther hand “the scarcity’ a* adéqu&

wynbaetic matzrial is no doubt a result of tHe. ev%Jfaelﬁ.

-

comp1931ty of the syntactic Btructure of natural:thvug

e

I wiff zittempt bo show that ‘a good deal of thls caﬂ§;¢xﬁmy

]

;  can be eliminated by’ transformational analysms,_iﬁgé; beoa
. more adequate syntaculc theory. It is elementa ﬂzat
theoretical inV&Stlﬁmﬁ10n snd ﬁOLLQCtiOH of daua sgf'g
_1nterdependent activities.  One cennot descrzae a ‘ gﬁ;£tic o

A
system in any meanlngful way without aome conaeor“,};oi vhat

is the nature of such a system, and what are t“b‘gwjﬁer,i;s

"‘4‘. » B . . L . .- \ W



and purposes of a grammatical description. For "iaiz re:

it is important to develop a}preciaely formulate? *ﬁ'

the clearest possible elementary notions, eveﬁ‘fﬁgnfw
- more elsborate constructions based upen these e ‘és’éﬁxﬁgtg
vecause of insufflcient evidence be empirically_wwsnaguuau
The establishment of ‘such a theory may be an esﬁewural uuwp

towards obtaining this evidence, Nor can we dundnu unaﬁ all

Tower levels of linguistic theary be thorougdi ﬁ;?yfz” ily
e&tabllsh@d and emplrically velidated before hdeﬁr Ie“el

theo atical studiea are undertaren. It is trun'

highur 16?318 pf l;nguistic description depend mm ;zsu

'ubﬁ&ined at“the lower ieveléo But there is g g&chi“en i

Ll

‘which the converse is also the case. It woula be
to uttempt %o pive prlnciplea of sentence aanSurLe:;or
terus of phonemes but only the developroant mf uch hi?;“%
levelns as phrase gtructurs indicateﬁthat ﬁﬂ’u-f B té sl
-aeed not be undertakan on. the phonemzc lbvel.' Enuz:ev
tae@ “h aiqh@r level constituenm analysis cannot é? *eltm

grovwided unless the prlnclples of phonemic.anal Ezi#féfe

<+
O

“HLY establlshed, the scope of phonemic analy %uiﬁangﬁﬁ
%e ¢..-iimited un;ess y suchmhlgher levels awe‘cons&%uﬁﬁéﬁ &Y
leagy in bﬁtlin@;f Slmllarly, we will srgue belew ﬁhat
a%tempt to describe sentence construction fully 1n.uerW~ of
phrase structure will also fail, because it is aﬁ;ﬁ ptmm;
to do too much. Pat onlv the development of thelvw_ll
highor level of transformational analysisg, and thc cxam unmcn
of iss ‘potentiallties, will zive content to %his as Sar ion,
and will thus prepare the way for the d@V@LOﬁEEEh al a’“~wc

Quccessful technique of consti tuent analys witg uwrerw;

..‘

o



.limitsa The‘grammar of a 1anguave is a2 ccmpléﬁ'ﬁy

many interconnections %etween its parts. In opdl '.?g,ggﬁxzep

‘2'

g tﬂawough characteris ction of some part of *?v”;fr; it is
Sfben useful (en even abmnlutﬂly necaaaamy) fo 4 vorat [ unok

ame plcture of the ch&racter of a completeﬁsﬁ Nﬂfjjbf"";mﬂ”@

At ﬁhé séme time, i ié important to fo%m“? wﬂﬂalmga
and precise criterma, and to apply theﬁe W&th ce n:nﬁcf}ég@x
and consistency, even when it appears likely taau u&ev.;~m
‘only parﬁlally adequate. In this way we may’ a@p: wO el oo

. o tha source and’ exact locatlon of this inadeqwabyﬁ,:ﬁuauxhg
| a precise “ut inadequate farmulation to an z&suga‘ébﬁQLuaiea
may be an important me hod of discovery. Belawﬁrﬁﬁ ”11h SEe
that careful pursuit of this course. exposas a gmg ﬁﬁ 1 ninistic
ff(‘ , tn@ory, and 1@&&5 to the cors truction of a tﬁ arw a?

tranﬁxormatloms. O%scure and 1ntuition~bound ccumuuu“ﬁ@- can

of course never be pushed to absurd ccnclusionwg ﬁﬂt & 4o can

scarcely be remarded as a point in their favoro.' i ‘
' SR . y
Below, We will sugrest definitaons for lxngm;“ ie w'vm_gra

gnd afzteria for the validation of grammatacal d@uax¢pL~

withwﬂ the framework of What hasg come to e kaanm Mn ‘alﬁuviﬁ Tion:
éﬁ813¢13.° The resulting sketch of a theorg a&a e -
undsritoad,. in the sense of the preceding paragr&wﬁ gm'
suggesting a. -program of -research, i 8.4 8 speclfic aodo; for
gynisctic description to be tested and elabar&tedo Thw
¢Olluwiﬂ% 1nvestigatlons are divided appromlﬁatyly *qu«3;“
u»twuwn theory construction and applicat¢s“ of %h$ .humL- to
11ﬂruiﬂticfmaterial The exact point where foim ;:ééﬁéﬁfﬁuﬁiﬂﬁ
should stoP and applination sheuld begin is aﬁmé%ﬁa%féﬁ

personal preference. -At.several Places bel . I hoive

= .



;adiﬁﬂted ﬁna% I can see no reaacn for pvei:xfing *;y‘& - ol
Y

.

several alternative ways of develcplng tha aaq: ﬁq'awﬁ;mﬂ“
left 1% aﬁ that., It would be nmisleading, hamiiﬁuggésé;”

PR T
. ERCN Y

i}é_

this a8 & préposed theory of linguistic struciu ur. Rag oo

R

'3

it iz an attempt to sum up and orgaenize a ab?"‘iT ;;@;&;T

theoretical investigations intc linguistic sﬁmﬁ%ﬁf;t
to eranine the implications of these constrﬁc%iéﬁ*-%a%r _
ayntactic description of actuai linsuistic mgterﬁim u14m:
these constructions are, nccessaril 50 tenba i 25 &nd
incomplete, the motiv&ticn foﬁ the conat:uc%mvwf;';é'pﬁgaa
> nore impertant than the actusl ccnst“uctlon. F%rfﬁiié'%%f:,nh
| I will often giva the gcneral requirenents tha% é‘~$a : Lnnam

toay,
must spnarently. maet in soma detail, then givinp %Ma

LI
i

ﬂ} ) SeemE Lo be the nstural wa? of meeting these. reqmﬁ“q,ni

inat@ad of collapsing this into one st ﬁu @i&ig‘mlyg

H

o,
1.
wat

rejechad, ‘ ’
Foo ngt@ﬁ n Intmedactiun¢ }f- i 5.3,3i f
. " ! 2

L C$,.? S.. Harris, Nigcourse Analxsi and irc*v_ff
A Sample Tegt Languag 195&

(2). “As presented for instance, in Harris, Fethnidn of Struetural

Lin *P%¢Btics,_.fﬂwﬂﬂﬁ

-



| ._mis The Neture of Mneuistic Theory

e 1‘, Do-ortpttvt linguistice is oconcermed with three
 fubdementsl problems. On the one hend, the descriptive
; un-;uat is in ‘baresud in comstructing sramuars for perticular
langusges. At the seme time, he is interested in giving s
qene:nl theory of linguistic structure of which each of

these grammars is an exemplificetion. Finally, he must be
concerned with the prodbleam of justifying and validating
the resulte of his inquiries, and demonstrating thel the
gremmers that he constructs are in auné'aonag/‘the sorrect
ones. All three cf these problems will occupy us in this
investigation of linguistic structure. Before procesding
with proposals for the construction of lincuistic théary,
we must determine quite clearly just what ies the nature 8f
each of these three projects, and how they are Iterrelated.

2.1. A gremmar of 2 particular language can be considered,
in what seeme to me e perfectly good sense, to be a complete
gelentific theery of a perticular subject matter, and if
given in precise emough form, & formalized theory. Any
interesting scientific theory will seek to relate observable
evenss by formuiating gensrai laws in terme of hypothetieal
constructas, and providing a demonstration that certain
observable events follow as comssquences of these lews., In

a particuler grammar, the observable events are that such
and such is an uttersnce of the language, endthe demonstration
that this observavle event is a2 consequence of the theory
consiste in steting the structure of this predicted utterance
on each linguistic level, and showing that this structure
. eonforms to the gremmaticel rules, or the laws, of the theory.




The graumsr thus gives @ theory of these utterances in terms

of such hypothetical consiructe es the particular phonemes,
morphemes, words, phrases, etc. of the language in question.
As in ths case of any scientific theory, only a certain subset
of ths observable events will have been observed at any

given time. In the case of a grammar, we havy, at any tisme,
only a £iaite corpus of"ﬁtteruncos,(l) out of an infinite set

of grammetical utterances.

With its law-like rules for the combinstion of elements,
a grem-ar cen thus be said to 'generate s certain set of

utterapces on the basis of a given observad semple. As an
analogue, consider a possible formulation of a part of chemical
theory, in which, on the basis of such constructed notions

ag 'eisctron,' 'valence,' and =0 on, all possible chemical
comnounds misht be described. A grammar presented in a
asfferent form, much thet given sn utterance, the gremmar will
mechanically provéde an apalysis of it in terms of each

level, could be considered roughly analogous to a fortslized

system of quelitktive enslysis.'?’

If we hsd such granmmars for every language, we could
attempt to abstract Trom them,sund to comstruct & genersl
theory of the elements of which langusges are composed.
Thus in a certein sense, the complete reslization of the
first goal, the construction of psrticular grammars, would

lead to the construction of a zeneral theory of linwuistic

structure.
- On th= other hend, we can scarcely describe s language

at all, except in terms of some previously assumed theoxy ot

iinguistic structure., For this reason, a large part of




. ‘thé"brk-in”ﬁbdgrn structural iingul stics hﬁszbeen directed
towards ﬁraﬁidinq a methodology fcr the enalysis cnd'deaqription
of lincuist'c behavior, th¢t is, < methodology for the
constructic.s of *hese particular gcientific theoriea. The

e e

purpose of “i:se methodological irectigations has been,

in part, tn piovide an sssern’ 1" - mec*anical method for
constructing an ﬁvaﬂpriafe grars:-r io) each particular
language; t-at ia,:a'tgthod in wkach the linguist's inzultion
and other i-teagiblzy play no rdie. If the second zusl, that T
oxr constructing a general theory, were s .nleved .L & gtrong
enough form, the construction of particular grammars would de

a mechanicsl matter, requiring no ingenuity. Thus these

two woals sre in a sense interdependent. %iven particular
grammars, we could generalige to sn abstract theory. Given

1 sufficiently powerful abstract theory, we could automaticélly

deriva grammars for particular lsngusgss.

23, Actually, of course, neither goal can be achievad
1nde§endently. In constructing particular grammara, the
linguist leans heavily on a preconception of linguistic
structore, and any zeneral charactorizaticn of linguisatic
structure pust show itself adequate to the description of
each particg&?r lanﬁfagi:mﬂghe cércularity is not vicious,
however. It~ﬁust—po&n#q—out—the~£ucx that linguistic
theory has two interdevendent aspects. At any given point
in its development, we can present a mon-circular account,
giving the zereoral theory as av abstract formal system,

and showi.g Z ..ok gammar is @ particular example of it.
Chan@je can come in twr ways -- either "; 1efining the
formalism snd finding r»w end deeper underr innings for the

gpnsra; theory, or bWy i.inding out new fact: about particular




languages, and simpler ways of duscribing them.

There are several possible ways of construing fhe
'relationahip between particular grammars and the general
theory. Certainly every grammsr must be compatiblé with the
theory in the sense that the elementa set up in the grammar
poecess in a particular way the general proportiea required -
by the theory, i.e., that the syster described by the grammar
be what is called a 'true interpretation’ of the theory.

This is the weakest possible requirement. At the other extreme,
the strongest requirement would be that the theory provide :
a practibsl means for literslly constructing the grammar'_
cut of the raw dasta. That is, we might require that the
grammar of each language be mechanically derivable from a
sufficient corpus,onee the theory is established. Let us
call such a theory procedurasl. Thus given a sutficient
corpus, a procedural theory will lead us dirvectly to a
gremmatical description of the lanquaze, in some prsctical
way, requiring, in principle, no inzenuity or intuition

on the part of the lipmuist. A procedursl theory gives

whst mizht be ealled a yﬁfggg%gg% procedure ror Zrammars.

A wesker requirement than this woculd be that given a gramner,
the theory must provide & practical mechanical way of
vaiideting it, i.e., of showing that it is in fact the

best srammer of the language, in a8 sense specified by

the theory. Fxtendiinz th; sense of 'procedural theory' to
cover this case, wecgg;a%hat & procedural theory provides

a pracuvical decision procedure for the notion 'grammar of

a lenguage.) This would seem to be the pfbper in*erpretation

for the kind of theary that Harrin ia interested in building
in his _.39.‘19.“ Eﬂm m&t_ﬂ ‘ 3‘“-"-11 weaker




requirement would be that the theory provide a method of

evaluating any proposed grammar, sc that, given twc proposed
giamnnrs, there would ds s practical and methanical way for
determining which is the better of the two. Notice that this
last 45 55111 2 strong requirement; much stronger than those
imposed 1n_natypal ‘. sciences, where no" one would seriously
consider the possibility of a general, practical, mechgnical
method for deciding between two theories, each compatible
with the :vailaﬁle evidence, But in linguistics, given the
nature of the data, it seems naturel that our sights should
be set st least that high. Fach o:t’ﬂ these three lﬁi_nds of
relation has been gualified by the word ‘practical.' The
significance for linguistice &f this vague and 1g§g{;gg!}e
(3)

qualification will become clearer below.

2.4, To recapitulate so fzr, we see thet linguistic réseqrch
has two aspects. It aims t5 providé for each language a2
theory of the etructure of that language (i.e., & grammar),
and at the same time to develop a general theory of linguistic
structure of which each of these.grammars will present a

r gramusrs and the genersl theory

must be closely emouzh relatedi so that some practical
technique be evailisble for deziding hetween two proposed.

ﬁ'c‘ii‘"-’ll

grammars a8 to which better exemplifies tha\theory.

3.1 onsider now the problem of justifying a gremmar. It
is clear in the firét place tkat the form of the Justification
will vary with the purposes of the grammar. Thus a

pedagogic grammar may be Jjustified in terms of teaching
success, Rut such considerations sre ebviously irrelevant

for e linguistic grsmmar with no such special purposes,

] P



a grsmmar which purports to show the 'structure’ of the
language. |

A theory is justified by relating it to data. In the
case of a linguistic grammsr, 'uﬁﬁurely require thet it
meet certain external conditions of adequacy, that the
generated sentences be acéeptable to the native apeakn:,
thot the elements of the language as constracted in the grammar
have certain observable correlates, etc. Let us asnume(4)
that such criteria, however vague and incomplete, have been
established for grammsrs. We then facé the problem of choosing
emong the vest mumber of different gramwars, each giving e
different structure, and sll meeting these. vague and
incomplete external criteria. This i1s the facet of the
problem of justification which is most interestinz at the
present stage of linguistic research, and to which we will
devote our primery attention ip this study. But to this
question, an answer hsas already been sugzested in ha. The
grammar can be Justified by relating it to the general theory .
and showing thet exactly the atrucfure described aréses from
the data, given the generasl theory (or that the given grammar

has the highest valueyin terms of the gemera) thecry). The

b
i

general thegrg must meet the_gpnditian that sl smmars to
which it leeds must satisfy whateve;fgggteria of adequacy
we cer emtshlish. Such a conception of the process of validetion
means that one indispensable aspect of the validation of
a grammar of a giver lsnguage 18 the comstruction of gremmars
for other langusges. This conclusion fcllows from the
conception of a valid grammar as ontconforming to & linguistic
theory which in turn must produce grammars meeting the

: _ L b i ot to recoquine thed
e;tprnal ooqd}pigng of_adaquacy. thﬂ'evan weak conditions




=17

of adequacy m&y impose severe restricticns on the choice of
gramaa:s for & given lsnguage le Vhile meyv grammars of
Li uay meet thase conditions wgén L, Is congidered in
1:§1ntion, it may be the case that . vexy frw of these
grammars folilow from aame'generai theory that leads to
grammzrs of the languages gg, ;i,.., all of which meet tThese
conditions of zdequacy. The fact that grammurs of Qg* %zjiia
play a part in the evaluation of the greamnar of L& is as it
ghicy:i- 2w, Aince linguistics is not only interest;a in
grevmecy of pertf, L lsiguegee, but also in developing

8 gené-:::1 thesry of linguistic struct..-. Vhether or not

wé cain determime gremmars tc tniguenegs in this manner depend
on how limiting are the conditlons of adequacy and how
strinzent is the formuletion of the generasl theory (which

can in a sense be regarded as the definition of ‘language’).

It sppesrs theu that there are two factors involved im
ternining the velidity of a grammar, the necessity to

meet the external conditions eof adequscy, snd to cenform to
the meneral theory. The first factor cannot be eliminated,
or these are no %ﬁhtrainﬁs whatsoever on «rammsr construction:
the simplest gra=mar for L will simpiy identify a grammatical
sentence in L as ary phome sequence. Eliminstion of the second
fector leaves us free te choose at will smong a vast
nunber of muluvally conflicting granmars.

There has Gecen some discussion recently as to whether
the linguist ‘plays methematical games' or ‘describes reality’

in linquistic gnelyeils < narticuler ‘-ahguﬁq’-@_; where th
W appeals to rc"’reu
ph—asa 'playing mathewmatical ganes' -e*avafagﬂanaat;g,ﬂ o
-7-":::"!\?'—"1;”5 1o éevﬂry:pe
th-- -onscious devexopmeny of a theory of lirgulstic structure

for uee in construeting and vaiideting g »mrars. If by



'describing reality' is meant meeting the anterior conditidne:f"
: of adequacy, then in order to give content end siznificance to

the requirement that the lingui st must describe reality, it

is necessary fo give independent (i.e., outside the particular

gram~er) cheracterizetions of these conditions.(s) €.%., for

sentencehood, by constructinq informant response tests to

determine the degree of acceptability or evocability of

Sequences. Jut within whatever bounde can be clearly set

independently, the linguist's goal can only be to congtruct

for each language a simple grammar which relates to the

grammars - constructed for other languages in such a way

a8 to lead to = revealing general theory of which sll are

exemplifications. There aeem§;g§ reason to comsider tha%’ éLﬂ

constructs established in pursuit of these goals - are 'f

in some sense invalid, I;T:E;fmethoda developed with these :

goals in mind . 1leed to unacceptable results, it is importent

to show this. But the alternative to ineffective methods is

not no methods, but rather more effective methods.(7)

2:2. What are the practical implications of this conception
of validation for the program of builjding an objective scienmce
of linguistics? Suppose that a linguist constructs a grsmmar

of & langusee in terms of such and such elements snd rules =
of combination. To validate this grammar, it is net sufficient
nrely to give a formal charecterization of the elements that
heve been constructed. Given any set of phonemes, words,

etc., we can trivially find s precise and purely foxmal and
operationel way of deriving just this set from the data,
namely, 1list such and such forme and call them words, list

such and such words and call the class of these words a

syntactic category, eic. Listing is as precise and formel a

R ram—— .




van 4

v and such ere, e.g., the syntactic categories of the language, it

procedure as we can find. To justify the contention that such

is necessary to give a completely general characte:izatizitzf
the notion of syntactic catezory, and to show that the elosed
! setpf categories meety this definition, whereas other( geabs
= do no%. The iwportant word here is 'gemeral’. If the linguilst
wishes to justify e given assignment of worde to syntactic , . a4
categories in one language.by appeal to & certaizdi;definitigfi;&uwm&Law15
formal or otherwise, he must be prepared to set up syntactic
categories in every other lenguage by exactly the same
definition.ca) This condition rules cut listing, but it also
rules out manv other custofmary devices for giving what is
intéded to be sn objective Justification for gremuars. Thus &
_ propossl that Adjective in I'nglish be defined as the cless
. of words to which 'er' snd 'est' can be added is ruled out,
if intended as an objective way of setting up a syntactic
! class, because no general notion of syntectic categor
‘ tells us thaﬁéust these suffixes should be taken to define
B O 8 class. &imilsrly, the proposal that‘hérd‘ or Bhraaeg
be defined by certein (not 2ll) supresegmental features, that
a certain syntactic category be defined by the fact of its
exclusive occurrence in a given syntactic position, arnd meny
other sugzestions become suspect. These suggestions may be
perfectly legitimate when intended as & formal characterization
of elements which have aslresadv been set up and justified on
gome basis, but not when they sre intended as sr—objeebive
-means for >3 3
a significant and objective formal means of demonstrating that

these and not some other elements should be constructed. Or

they may be legitimate if understood as a shorthand way of



saying that these - formal features are chosen becaunq they
lead to the simplest grammar. BRut now the real source of
vali&afion is simplicity, and it Pecomes necessary to snalyze
this notion, if the velidetion is to have any significance.

Such procedures give no Qupport to the program of
developing an objective andoperational linguistics. There
is only one way to. determine whctheﬁ a c racterization of
elements in some grammar doea—i9a—son&ous-smppor%—taﬁth&a
program. Ve must ask: in accordance with what generalbtheory
are the elements in question set up? Is this theory a rigorously
constructed one, framed in terms of élear and applicable notions?
Can this theory be applied to other languages, giving satiisfactory
results? Ve csannot set up an expression X (or class of
expressions, etc.) in a given language L as a grammatical
element of some sort simply on the basis of the fact that X
has the formal property ®. Any element will have some formal
property, snd a purported 'Justification' of this kind merely
bypasses the only interesting question, nemefly, why P was
selected as a defining property in the case of this language.
If we wish tc use the formal property 43 eg the basis for
settiny up X as a certain grammatical element in L, we must
be prepared to stste a proposition to the effect that in any
language, an expression (or class, etc.) Y will be set up as
8 grammaticel element of the kind in question if it has the
property @ (or & property analogous in a stated respect).
Only formal properties for which we are prepared, at leaat‘
tentatively, to make this c¢laim,can carry the bu;den of serious

validation.

3.,3. There is s certain smbiguity in the word 'formal’
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'ﬂhéhdsfge notion ’fgrmal-Juafification', which should perhaps
bﬁé commented upon here. In the strict sense of the word,
an argument, & characterization, a theory, etc. is 'formal'
if 1t deals with form as opposed to meening thet ig, if

it deals solely with the shape and aerrangement of symbols.
In this sense, any distributional theory o argument is
formal. But the word 'formal' has misleading connotations,
implying ‘rigorous', 'clear', etc. Suppoaq‘that we use instead
the word 'formalized', when we have thisﬁgg;ae in mind.

A formalized theory, then, is one that is formulated in
accordsnce with certain clear canems of rigor and precision;
definitions . are  given explicitly in such a way that
defined terms are always eliminable, and the axioms and
methods of proof are precisely stated. We can thus have

a formelized theory purporting to be about form or about
meaning. A formalized theory is, of course, not neceﬁaarily
an acceptable, imtmza enlightening, or ‘objective’
theory. And the fact that 2 certain subject matter is stated
to be the intended interpretation of a presented formalized
theory does not confer any desirable properties upon this
subject matter, or on the theory. It Ea=xm@ is possible to
construct s formalized theory with no interesting interpretation,
or with ‘intuition’, X ‘ghosts', etc, in its intended
interpretation. Vhat concerns us here is the possibility

of a formalized theory of linwuistic form, and the problems

involved in constructinz such a theorwv.

A possible instance of equivocation between the two
senses of ‘formal' is the case of mxmwwmmx¥wid formal Justification,
discussed above, for setting up such and such a category or

element in e grammar, i.e., the notion that the establishment




of an element is justified when some distributional eriterion
has teen given for it. Such constructions sre furmal in

the sense of nun-semantic, but the inedequacy of arguments

Baaed on formelity in this Sense, a8 we have already noted,

is evident when we realize thet listing is a formasl operation.
To reiterate our conelnsion, the discovery of formal markers
is not Yo the point insofar as we ore interestad in avolding
Tecourse to intuition in constructing or validating grammars.,
To dc this significantly, it is necessary to demonstrate

thet the grsmusy follows from an general and abstract thecry

of linguistic structure.

This smbiguity may also lead to some confusion in
considering the relevance of syubolic logic to linguistic
theory. It is sometimes axged argued that syntactic trestments
of systems of symbolic logic, or other so-called Tartificial
with their formation snd transformation
rules, their syntactic categories, etc., may serve as useful
models for the study of linguistic form. Althougzh this could
concelvably be so, it does not seem to me that this has been
shown in sny interesting sense, or that whatever similarities
that can be found offer any interesting line of study. It
may be that some of the conviction carried by the ergument
that linguistics should model itself on logical syntax is
due to an equivocation in the word 'formal.' It is certainly
correct that logic is Indispensable for formalizing theories,
of linguistics or anything else, but this fact gives us no
insight into what sort of systems form the subject matter
for linguistics, or hor it shouid treat them. Neither from
this fact, nor from the indisputable fact that work in logic
has incidentally led toc important iusights into the use of
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language,(g) can it be argued that the stucdy of the formal
(or semantic) properties of natural langusges should model
itself on the study of the formal (or semantic) properties
of logic and artificial languages. Though logic can be
epplied with profit to the comstruction of a formalized
linguistic theory, it doss not follow that this theory is
in any sense sbout logic or any cther formalized !z‘.:s.rtatem..(]‘o‘J
4.1, VWe have seen that one requirement that justifications

must meet if they are to be convincing is that of genérality.
Since the problem of justification and that of constructing

a general theory of iiuguistic structure are, in part at least,
eaaeﬁtially the same, another look at tpe atructure.q? the
general theory may clarify further requirements for justification

of particular grammars.

The geuerasl theory will ultimately assume the form of
& system .of definitiéﬁa, in which ‘phoneme’, ‘word', 'sentence’,
etc., are defihed, and their general properties and interreletions
specified., If e system of definitions introducing a certain
set of concepts is to have ex?}ﬁﬁ?tory force, it must be based
on some set of primitive, un‘dfiééd terms. The interest H;

end explanatorvy power of this theory will depend directly
on the claritv and applicability of these primitive noticns.

Among the primitive nmotions of this gemeral theory of
linzuistic structyre we micht expect to find such terms as
'precedes' (so-and-so precedes such-and-such),’is a fricative',
ete. CFuppnse now that we know how to apply the primitive
notions of this general theory to asctual language material,
i.e., that we know which for=w precedes which other form,

which forn is a fricative, etc. Then assuming that the
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definitions in the theory meet ceftain formal c¢onditions
(conditions of conmstructivity), we have a mechanical procedure
for discovering e grammer of the language. Tf ‘phoneme’,
‘word', 'sentence', are each defined in terms of a set o
notions 2, &, R,.., and if we know in fact what are the

P's, the Q's, the R's, etc., of a given sample of the language,
we c?n determine automatically the phdnemes, words, and
sentences. Thus, if given in a strong enoush form, linguistic
theory may actuslly provide a literal discovery procedure

for grammars, though perhaps not a practical aiscovery

procedure.

The form of theory that we have just described, where
every notion appearing in the theory is completely analyzed
in terms of 2 set of operational primitives, is a very
strong one. A weaker conception of scientific theory can be

(11) But it seems to me that this is a correct way to
y

given.
state the goal of that aspect of linsuistic theory that we

are here considering.

Vells has pointed out recently(la) that philosophers
have; by and large, rejected, es e general criterion of
significence, the strong kind of reducticnism that we are
suggesting as necessary for our particular purposes. He
offers this in criticism of Bloomfid&d's program of avoiding
mentalistic foundations for linguistic theory. It is true
that many philosophers have given up a certain form of
reductionism, of which  Bloomfield's program (and our
restatement of it) is an instance, as a genera; criterion
for significence, and have held that such terms as 'soluble',
'has such-and-such a molecular structure’', ete.(or

the resl number system), must be introduced inte scientific
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theory even if not amenable to the *ind of analysise once sought.

However., I do not believe that this is relevant to Bloomfidd's

anti-mentalism. The fact thet a certain general critericn

of significance hag been sbandoned does not mean that the

bars are down, end that 'ideas' and 'meanings’ become proper
terms for linguistics, any more than it means that ghostis

are proper conce¢pts for physics. If this rejection of an

0ld criterion is not followed by construction of a new one,
then it simply has no bearing on the selection of legitimate

terms for a scientific theory. Where it is followed by some

new sense of 'significance', then if this new sense is at

all adequate, it seems to me that it will rule out mentalism
for what were essentially Bloomfield's ressomns, i.e.,

its obscurity and genersl uselessnessc in linguistic theory.
Thus Quine rejects reductionism, suggests an alternative,

and rejects mentalism.(la)

Furthermore, I cannot agree that fhe kind of program
we have outlined for linguistics is invalidated by the
argument that i1t cemnot work for physics (even if correct).
There are onlj two kinds of terms in a theory, primitive
terms and defined terms. The sbandonment of the strong kind
of reductionism in question means the decision to admit a
great number of terms (e.g., disposition terms) as primitives,
with the relations between them expressed by exioms (e.g.,
reduction sentences), rather than to avoid these terms, or
to seek to introduce them by definition. Whatever the
situstion may be in other sciences, 1 think that there is

hope of developing that aspect of linguistic theory being




studied here on the basis of a small number of operatiomal
primitives, and thet introcduction of dispositions (or
mentalistic terms) is either irrelevant, or trivializes

the theory. That this position is incorrect can not be
shown by any general argument from the philosophy of science,
but only by constructing sn interesting theory beyond these

(rather vague) bounds.

4.2. Ve have suggested that a grammar is Juatified by shawing
that it follows frcm application to the corpus of a properly
formulated general theory. Clearly, for such a justification
of a grammar to carry any conviction, it must be framed in
terms of notions whose anplicability can be determined in
particular cases. Or, to put the same thing differently,

we see that to use an explicit snd formelized theory of
linguistic structure for constructing grammars, it will be
necesgsary that the data be presented to it in a8 certeln form.
"hat form this must be is determined by the primitive notions.
of this theory. The theory is significant jJust to the sxtent
that we can demonatrate that the data does have the
prescribed form, that is, Just tec the extent that we have
unambiguous, cross-culturally valild tests for aspplying the
undefined k¥mx notions to data. Thus if one of the basic
undefined terms of linguistic theory is 'intuition', and if
we deline phonemes in this theory es elemerts which our
intuition perceives in a language, then the notion of phoneme
is as clear and precise as is 'intuition'. e will be sble
to discover the phonemes of & lenguege by apnlyinz this theory
Just in case our intuition applies without equivocation.

And the Jjustification of the grarmaticael statement at which




I=2°

we arrive will be as convincing to others as are our

intuitions.

Tt should be clear, then, why the linguist interested in
constructing & éberal theory of linzuistic structure, in
justifying given grammars, Or (to put the matter in its more
usual form) in constructing procedures of snalysis, should
try to avoid such notions as 'intuition,' and others which
fail in precisely the same way. With this in mind, we can
turn to the question of what is en acceptable basis for

linrmuistic theory.

5.1. The first question that arises in this connection is
that of the role of meaning in linguistic snalysis. This

has been the subject of much debate in recent years. If this

debate has not been conclusive, the reason may be in part
thet the question has been argued on the wrong besis. I
think that this is in fact the csse, asnd that a fresh approach

can shed some new light on this problem.

The central objection to —eaning as a criterion of
analysis hes slways been the obscurity of semantic notions,

T think it is indeed fair to say that we are currently im

meaninz as we sre with regasrd to intuition. Apd thise is

a sufficient resscn for refusing to admit wmeaning into linquistic
theory. Suppose thaet we do manags to develop @& effective

and unambiguous cross-culturslly valid tests for synonymy,
meaninzfulness, snd related concepts. Vould this mean that

the description of grenmetical siruciure =&y be basged on
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semantic notions? I think thsat it would not -~ that in fact

ref sing to base
there is a deeper motivation for ﬁﬂgﬁg the theory of
linguistic form on semantic notions then merely the obscurity

of such a foundation. Vhat I would like to argue here is that
Conrglr b ..zppheé fo the ocewévwm; w,rp“-m

&y

semantic notions ormal
structure, that only their unclarity diszuises their irrelevance,
and thet when the claim is put forth that linguistic analysis
can not be carried out without the use of meaning, what is
really expressed is that it cen not be carried out without

intuition.

5.2. There are two distinct sets of semantic notions.

Jermiselay

Following % :uine’( 14) we may distinguish between the theory
of reference and the theory of meaning, The theory of
referenca is concerned with the relati-n between linguistic
expressions and the objects they name or denote, thus the
relation between 'book' and all books (or the class of all
books), between the word '‘red' and all red objects (or the
class of these). Truth is & central notion in the theory

of reference.

The distinction between mesning ¢nd reference becomes
clear when we recosgnize that not &ll words have reference
(e.g., 'and', 'of'), even though they sre presumsbly not
without meaninz, and that even among referring expressions,
certain expressions with the same reference may not have the
same meaning. Thus ‘centeur’ end ‘unicorn' have the same

(null) reference, but are not synonyms. And X3¥ 'elephant’

and 'largest animal found in captivity' are linquistic

expressions with the same reference, but obviously different
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synonynmy, us analyticity(ls) and significance or meaningfulness.

The word 'meaning' is often used in a broader sense
including hoth mesning and reference. But in discussing the
role of semantic notions in 1in1uisﬁic sanelysis, it is

important to keep the distinction clear.

5.3, The linguist who claims that linguistic analysis can

be done without meaning must demonstrate that the notions
which he wiches to apply in describinz languages can be given
a completely ge eral and abstract characteriration in terms
of a set of operational (16) primitive notions, not including
'synonymity', etc. This is s formideble task. BSuppose that
he falls, conclusigely. Noes this mesn that it has been-
shown that linguistic snslysis must be based on mesning?

Not at all. "o show this it is necessary to carry out a
parallel procedure, constructing a system in which the terms
of grammaticel description esre defined and terms involving
meaning do appear as primitives. The immediate availability
of such a theory is often, quite mistakenly, taken for
granted. The curtomary challenge "how can you construct

& grammar with no appeal to meaning" begs, by implication,

an important question in the unspoken assumption that
natursally one can construct a gremmar with appeal to meaning,
But I think an investigation of this latter thesis will

show that it is in fact not correct. It is impossible to
Zzive a literal demonstration that linguistic analysis

cennot be hased on semantic notions. But it is both possible
and important to investigate in more detail some of the



particular ceses where, it is urged, linguistics must (or can)

rely on mesning.

Tt is slmost a linguistic cliché, even among those
linguists who consclously attempt to avoid meaning in their
deseriptive work, that in order to construct a phonenic system,
while we do not need to know tﬁe maanihg of expressions, we
certainly must know whether or not expressions are different
in meanins.(17) Pﬁt in this way, this assertion uses 'neaning’
in the broad sense including both meaning and reference. In
the narrower use of 'mespning' this claim resds: we do not
need to know the reference of linguistic expressions, but
only whether or not they are distinct in meaning. But if
we know exactly which expressions of a ziven corpus differ
in mesning. we 2l1so know exactly which expressions are the
seme in meaning. To know difference in meaning is also to
know synonymy, and this is the central torm of the theory
of meanine. Hence thisg claim reslly reeds: to construct
a phonemic system, we do not need reference, only meaning.

Put in_thia way, the word 'only' seems out of place. It would
be much like saying: ug golve this probtlem we dc not need
mathematics, only i;;ibéézqéeaﬁax For the theory of reference
is certainy in much better shepe then the ‘theory of meaning.(la)
If accepted then, this claim is an open admisgsion that
linguistics must be based on axfaitxirsxy e XU AR

preciaely the most dubious part of semamntic theory.

‘FO! ‘%LL NOWtWt
Let us put aside the question of whether we can know

synonymy relations in some clear and unambiguous way and
assume that we have as much knowledge about synonymy and

meaning as we please. It is by no means c¢lear that we can
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use this knowledge in constructing a phonemic system. If
the problem at hand is stested clearlv. and if the claim that
difference of meaninz cen be relied on to resolve it is made
explicit., then it becomes difficult to see how this claim

could bve correct.

i&? Ve are concerned with one sspect of the fundemental
problem of _gremmery—neneiyy—the—probben ofdetermining

the subject matter of e grammatical description. There

are several reasons why the subject matter of grammatical
deseription cannot be identified directly with the linguist's
corpus of observed utterances. For one thing, we cannot
know, from merely observingthe physical properties of observed
snd recorded utterances, which of these are repetitions of
one esnother, which utterance tokens are instances of the

same utterance type. This is what Quine has called the
problem of determining the ’thickness’ of the corpua.(lg)
Suppose, for instance, that an English corpus contains the
three ntterance tokens "I found the boy," "I found the boy,”
and "I found the toy," three distinct physical events. Our
problem is to develop am aﬁiytic techﬁﬁéﬁe:§ﬁ§¥”§§11 enable

us to determine thet the second of these utterasnces is a mere
repetition of the first. If we carry out careful measurements,
we find, of course, that the three sre distinct from one
another in their physical properties. The problem, then,

is one of determining which phonetic differences are
significant in the lsnguage in ocuestion, in that they
determine non-repetition, or as we will call it, phonemic

distinctness. To determmine this, it is argued, we must



investigate thg difference in meening between utterance tokens
of the corpus. The claim is that we can only find out which
pairs of utterance tokens are phonemically distinct (are in
contrast, form oppositions) by determining which pairs are
different in mesning. Let us make this claim explicit.

The strongest form thst it could take is this: Given two

utterance tokens Ui and Ué,

(1) U, is phonemicelly distinct from U, if end omly if U
differs in meaning from Ué

For clarity, we may think of the two utterances U1 and
Ué ag identified with the two pieces of tape Tl and T2 on
which they sre recorded. Since we are granting the
acceéﬁbility of all semantic knowledge, let us assume that

as U1 and U, were produced and recorded on Tl and T,, respectively,

their meanings snd the reference of &ll their terms were

someiow marked &g well.

But it seems that because of homonyms on the one hand,
and synonyms on the other, this proposed equivalence (1) is
simply false in both directions. Let U1 be the utterance
"I saw him by the bank," mesning the dbank of the Charles River,
and let Ué be "I saw him by the bank," mmamkmg i.e., the
First National Bank. Clearly the two utterances are different

in meaning. Nevertheless they are phonemically identical.

Hence (1) is false from right to left. It is not the case

that if U, and 02 differ in meaning, then they must be

1
phonemically distinct. Notice that we cennct appeasl here to

the fact that these physically diatincf utterances "I sew him
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by the bank" and "I saw him by the bank" are two occurrences
of the same sentencg, two tokens of the same type, because
the problem at &ééﬁi is preciiy to determine which utterances
& ﬁhich distinct pieces of tape) are repetitions of

one snother or tokens of the same type. To make this

appeal is thus to beg the question at issue completely.

Now consider the equivalence from left to rizht. Let
U1 kexkhe and Ué be any two expressions with the same
meaning, e.g., "he is a bachelor" and "he is an unmarried man".
Or if one is inclined to deny the existence of absolute
synonyms, consider such peirs as /ekgnamiks/ and /iyksnamiks/
(“economica"),"adult" and "adult", /raefsn/ and /reydan/
(“ration") /r ®ediyeytar/ and /reydiyeytar/L¥Ad¥ ("radiator"),
"advertisemen " and "advertisement“, ete., which often
coexist in one person’s speech and are clearly synonyms.
fuch pairs have the same meanings but are phonemically distinct.
Hence (1) is false from left to right. It is not the case
that if two utterances are phonemically distinct, then they

must differ in meaning.

Thus there are clear counter-instances to (1) in both

directions. There seems to be no special relation between *w
q{ji:é,fm‘\fl th Ul 4 5 Elase toltens,

phonemic diatir‘*nenu;uuu mesningj, e cannol circumvent
this arsument by holding that this rule (1) holds for all
cases except the rather special case of homonyms and synonyms.
For one thing these are by no means peripheral cases. For
enother, homonymity and synonymity are simply the names we

give to exceptions to this rule, and any rule works except

for its exceptions. It appears than that even if we knew
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everything about meaning, we would =till know nothing about phoneamic distinctness.

Sr to put it differently, if we were to classify distinct utterancertokens togathef

Just In case they have the same meaning, we would find that the resulting classes do -

not correspond to utterance types, to classes of repetitions, in the intendéd sense.

5.5. We have just seen hat the phenomena of homorymity and synonymity make 1t inpossible
to determine identiiy of phonemic constitution of utterance tokens in terms of ths =
actual meanings of these tokens as they were produced. We night, however, try to
establish a relation between synonymy and phonemic distinctness by rainterpritipg the

term "meaning" in (1). Let us define the "ambiguous meaning" of an utterance token .
not as 1ts actual meaning as it was produced, but as the set of meanings that 1t‘g;gg§ et
have had, produced under any possible circumstances. We might then clalm that two
homonymous tokens (e.g., sn occurrence of "take the latter" and one of "take the lnddot“)€
have the same ambiguous meening, since any meaning that one might have had (taken out g
of context) the other might have had too, though in fact the actual tokens es producéd
were qulte different in meaning. Thils suggests an escape from the problem posed for

a semantically-criented approach by homonymity. We can consider rephrasing (1) with
distinctness of ambiguous meaning as a sufficlent condition for phonemlc distinectness.
That 1s, we say that U; is phonemically distinct form U, (T from Tp) Af any meaning

thaf U7 could have had, could have alepo been a meaning of Us.

In this form this revision cannot be taken seriously. It requires that to de-
termine phonemic distinctness, we must not only be able. to discover the mesanings of
tokens, but also that we must be able to analyze the dispositional notion 'could have
such a meaning" (and that we must do this without reliance on the notion of "repetition™
or Mutterance type", if we are to avoid circularity). The prospects for a successful
analysis of this notion seem so hopeless that we can safely disregard thils proposal, as
it stands.

We can, however, reformulate this approach in more satisfactory terms, making a

weaker claim for the sementic orientation than (1). As we have seen, the attempt to

define phonemic distinctness wholly in terms of difference in meaning aaeni_qgoquito__
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failure; but if the initial steps in the analysie of phonemic distinctness are taken
on purely phonetic grounds, then the problem takes on a different aspect, and the
prospects for a meaning-based snalysis become somewhat brighter.

By a system of phonetic transcriptlion we will mean a finite set of symbols,
each of which 18 precisely défined in terms of fixed and distinect physical propertles.
Sappose that we have such a system. Furthermore, suppose that this system is guaranteed
in advance to be more detalled than anything we will ever need in the phonemic analysls
of any language . In other words, given this system, any uttarance token in any lan-
guage can be transcribed, in one &nd only one way; and we are informed in advancs
that if two utterances are phonemicelly distinct, then they’will be differently trans-
cribed (thoﬁgh not the converse, of course).(zo) Naturally, transcription of any one
language will reveal an enormous amount of irrelevant detall.

Buppose that we transcribe each utterance token of a corpus in terms of this
system, at the same time assigning to 1t its meaning and the reference of each of its
components, which we assume once more to be known unsmbiguously. But now it will be
the case that certain distinct utterance tokens are transcribed in the same way, gince
only certain distinctlons can be recognized by this fixed system of phonetic trans-
cription. In other words, part of the problem of phonemic distinctness is presumed
4o be solved on an a priori, purely physical basis.

But this slight incursion into the characterizetion of phonemlic distinztness 1s
quite important. It is presumably the case that if two gounds are sssigned to different
phonemes in a given language, then substitution of one for the other willl lead to a
difference in meaning in some context. WNow that we are assuming part of the problem
of phonemic distinctness to be solved on phonetic grounds by this a priorl system of
phonetic transcription, we can attempt to use this semantic property to complete the
characterization of phonemic distinctness. We might now replace (1) by the condition
that two differenily transcribed tckens are assigned to different phonemes 1f ithere

are two utterances which differ in meaning, but which are identically transcribed
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except for the transcriptions of the tokens in question. But the problem of homonymity
again stands in the way of this formulation. Naturally, many phonemlcally 1dent1;a1
tokens will‘be differently transcribed. Hence homonyms will of'ten be differently
transcribed, and this new condition breaks down just as did the old one. We might re-
vise the pfoposed condition, then, requiring for phonemic distinctness that every two
utterances that @iffer just in the tokens in quesxlon(?l)be dietinct in mesaning. But
this will not do, because of the exlstence of synonyms, for exactly the reasons we
discussed above. We must require, then, that there be a sufficient number of pairs

of utterances (in some sense which must be defined) which differ in meaning, and are
phonetically differentiated just by the tokens in queation.(zl)

Let ys suppose that some more elaborate construction can succeed in avolding
these difficulties, thus providing us with a partially semantic approach to phonemlc
distinctness. A common attituqe towards non-semantic procedures in linguistics is
that even if they are poseible, they are roundabout and tedious, and they involve an
impossible expenditure of effort as contrasted with the presumably simple and direct
gemantic approacheas. But this position can only be maiﬁtainad when the semantic pro-
cedures are left unanalyzed. We will see below that in the case of phonemic distinct-
ness, at least, the shoe is on the other foot. There is in fact & thoroughly non-
semantic, operational device<22) which does provide a direct and simple approach to
the determination of phonemic distinctness. It may be possible, with a sufficlently
detailed, logical construction, and with laborious investigation of the meanings of
the tokens of an immense corpus transcribed in great phonetic detail, to arrive at
the same result in partially semantle terms, though no satisfactory way to do this,
even in principle, has yet been advanced.

This discussion of the possibility of a semantic approach to phonemlc distinct-
ness has been based on the assumption that all semantic information is avallable, and
that 1t is possible to assign a meaning to each utterance token to be comparsd with

other meanings.®3) But clearly in making thls assumption, without which the discussion

could not even begin, we have granted far too much. We have not asked how we can
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determine whether the meanings assigned to utterance tokens are the same or ﬂifferent.
Surely this is a far more difficult problem then the problem of semeness or difference
of lingulstic formes that we hope to solve in terms of it. Furthermore, there is a
conceptual difficulty that seems to undermine the whole approach in a more funda-
mental manner. We have not dealt with the question of whether the meanings assigned
to d%stinct {but phonemically identical) tokens are identical, or mersly very almilar.
IT.e., does "I found the toy" have the same meaning, or only very elmller meanings,
every time 1t occurs? If the latter, then all the difficulties of phonemlc distinct-
ness are parallelled (and magnified, =ince now we are dealing with inherently more
obscure subject matter) in the determination of sameness of meaning. We must provide
a method for determining when twoslightly different meanings are sufficiently similar.
If, on the other hand, we try to maintain the position that the meanings are identical,
that the meaning fgﬁfixed and unchanging component of each occyrrence, then a charge
of circularity seems warranted. It seems that the only way to uphold such a position
would be to conceive of the ‘meaning’ of an expregaion {a token) as Fthe way in which

tokens of this type are (or can be) properly uaed,@-the class of situations in which

i~k

vne of change in
v - e

they conld he uged, the type of response they normaliy evoke, the
the organism that they normally lnduce, or sometning of this sort. But 1t is difficult
to make any sense at all out of such a conception without the prior establishment of
utterance types (we dlsregard here the difficulty pesed by the dispositional formula-
tion). The degree of unclarity in this discussion makes the attempt to define phonemic
distinctions ‘in such terms appear rather pointiess,

S.8. In the preceding sections we have pointed out that 1ts vaguenesg and unclarity
make the notion of meaning an ineffective criterion of analysis and an extremely
dubious foundation for grammatical theory: and that it is difficult to see how 1t can
be employed without a viclous clrcularity. Furthermore, we have observed that even
fously sacugh Lo
asslgn mesanings correctly to utterances, we seem to learn very little about phonemic

distinctness. It is important to add that when we actually run into > real problem of
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establishing phonemic distinctness, we in fact do not rely on meaning in any way.

A typicaifinstance in which it is important to discover whether there is a phone-
mic difference between two forms is the case of the intervocalic post-strees allophone
of [t/ and /@8] in certain English dlalects, as in "latter" and "ladder", Wrating" and
"raiding", etc. If a lingulst is interested in determining whether an occurrence of
"take the latter® and an occurrence of "tske the ladder" are phonemically distinct,
there seems to be only one mpphod that he can actually employ in_practioa, namely the
pair teat(24) in one of its forms. To perform this fest we take two utterances, les us
sgy recorded on tape and labeled Ul and U;, play them repeatedly in random order to an
informant, and see whether he can consistently and correctly identify them as Uy and Ug,
Of course we know that "take the latter" and "take the ladder" are different in meaning,
but this information seems quite irrelevant to solving the problem at hand. Knowing 1it,
we still must determine whether these forms are phonemically distinct. We are certainly
interested in knowing whether the forms differ, but not, apparently, in whether they
differ in meaning; rather in whether they differ in phonemic constitution. And even the
linguist in the field must employ some such non-semantic device as the palr test to de-
termine this. Only in this way can he find out how "take the latter" and "take the laddert
"go to the bank" (of the river) and "go to the bank" (First National) are related in a
given dialect.

There are certain more complicated ways of attempting to establish a relation between
meaning and phonemic distinctness that can be used to determine the latter, but I think
1t can be shown that these simply amount to specisl variations on the pair test, with a
spurious explanation of the results of the test thrown in. The compulsion to give some
such explanation seems to arise from a foeling that even if the palr test operationally
makes the distinction we require between utterances, it still does not answer the question:
in what respect are these utferances distinct? But to this question the answer can only
be the tautology: in phonemic constitution. It 1s not clear what further answer could

/
be required.‘zs) There is nc more need for a semantic explanation for the fact that

"bill" is phonemically identical with "bill" than for the equally indisputable fact thaf-




I-3

with "piil." If in fact difference in meaning did correspond exactly to

inclness &s defined by the pair test, this would be an interssting correlation between

independent notlons. But since only the latter gives an operational account of the in-
tuitive sense of distinctnese of utterances that we are attempting to reccnstruct in
linguistic theory, only the latter is taken as the test of phonemic distinctness.

With this in mind, we can consider such comments on linguistic method as the
following: '"The kinds of meanings that the linguist needs can be defined with considerable
objectivity in terms of behavioral discriminations. No appeals need be made to subjec-
tive intangibles in order to use meaning in a linguistic analyaia."(zs) It meems to be
true that the kinds of reactions to language that the linguist needs can be defined ob-
Jectively, for instance, by the pailr test. But the responses to language marked by such
operational devices as the palr test are not meanings. 0Oalling them 'meanings' can only
be explained as the result of an all too prevalent compulsion to introduce the word
'meaning' into the statement of linguistic method, no matter whet violence is done to
the ordinary sense of this term in the précess.

The pair test 1s one of the operational cornerstones for linguistic theory, and as
such 1t deserves much more study and elaboration. Its effectliveness can easlly be de-
termined by experiment, and many variations can be developed. Thus suppose that U} and
Uo are in free variation, but that the speaker in fact marks the distinction. This 1is
an unlikely circumgtance, slnce untralned speakers do not normally perceive subphonemic
distinctions, bupjzay occasionally arise. It 1s possible in this case to have the
speaker make a series of repetitions of U; and Ug, and to run through the pair test with
these repetitions.(z?) If the speaker can consistently distinguish U; and Us, with re-
petitions and other elaborations, then there is some linguistically relevant distinction
between them. What this distinction 1s and where it lies, of course, the pair test can

not tell us. It i= the task of the developed linguistic theory to determine this.

In administering the pair test, instead of asking the informant to identify the
utterances es Uy and Uz, we may ask him to identify them by meaning or reference ("the

thing you climb on”, thot the former", in the case of "take the ladder", "take the latter").
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Thia has.occasionally led to the idea that eemantic notions are being 'sneaked in!
surrept;tioualy. But this is & confusion. We might Just as well have the informant
label the utterances by signs of the zodiac, but this will not indicate that linguistics
1s based on astrology.

In determining phonemic distinctness by means of such devices as the pair test, we
have gone outside of the corpus, and have made use of observations of certein veiy li--
mited kinds of behavior. The questior arises as tc whether it is possible to determine
phonemic distinctions solely in terms of the physical properties of the corpus. B8uch
an approach would have to be framed in terms of some absolute physical properties of
sounde, invariant from language to language, that can always be guaranteed to determine
phonemic distinctness and to characterize it fully. It would thus be confronted with
the difficulty that langwmges may differ greatly in the phonetic characteristics that
fulfill a distinctive function, and that are consequently 'heard! as distinct by the
speakers of these languages. It is well-kmown that a difference between sounds with a
distinctive function in one language may not be perceived by speakers of another language,
where thls difference does not play a distinctive or phonemic role. We cannot prove
that no such absolute and invariant distinctive properties exist--there always exlat
physical properties we have never thought of measuring, Hence we cannot rule out this
approach on any a priorl grounds, although it seems quite unlikely that it should agtually
be possible.
5.7, We have seen that when we investigate the formula "not meaning , but only difference
of meaning," we discover first that it actually amcunts to a very serious relisnce on
meaning, in fact, on the most dubious part of semantic theory. Secondly, we see that
when we try to give it an exact formulation, it seems to have nothing to do with the
problem we actually face in 11ﬁﬁistic analysis. One way to explain the wide acceptance
of this formulation is to assume that there is a confusion here between 'meaning! and
'intuition about lingulstic form.' Here, as often is the case elsewhere in the discussion

of linguistic thecry, the real content of the claim that the establishment of a linguistic

element 18 based on meaning, seems to be that this element must be established on the
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basis of intuition. But an intuition about linguistic form is not a meaning. Before
we develop an objective and effective technique for constructing a phonemlc system, we
have only our intﬁition that "pit" and "pull" begin with the same phoneme, while "pit"
and "bit" do not (though these forms have initlal articulatory similarity). But there
is nothing semantic about this intuition. This confusion of meaning with intuition in-
dicates a failureto take meaning 1téelf very seriously. The only thing that meaning
aqd intuition have in common is their obscurity. Fortunately, in the case of phonemic
distinétness the pair test enables us to avoild this reliance on intuitlon. And the
major goal of methodological work in linguistics is to enable us to avold intuition about
linguistic form wherever we find it, replacing it by some explicit and systematlic account.
If the appeal to meaning proves to be simllarly irrelevant at other points in the theory
of linguistic form, then we will be entitled to sey that this appeal functlions as a
dangerous bypass, in the sense that %t simply indicates lack of interest in the problen
of characterizing explicitly the linguistic noticn in question--a dangeroha bypass,
because (as distinct from open recourse to intuition) it gives the illusion of being a
real explanation, not merely avoldance of the problen.

0f course, the establishment of distinctivé difference between utterances leaves
us a long way from a phonemlc analysis, and even if 1t 1s true that meanling is irrelevant
to the determination of lingulstically relevant distinction between utterances, this
st11]. does not prove that meaning can play no role anywhere in phonemic theory. It is
impossible to give a proof for such a negative proposition. It ls necessary to analyze
each proposal case by case.(za) But ance we have recognized that a semantically orlented
theory 1s by no means an immediately available alternative to a non-semantic theory,
and that in fact a semantically-based theory must receive a painstaking and elaborate
development and must meet the strict criteria of significance that are rightly posed for
any other approach; then the semantlc orlentation loses much of its attractiveness. 1In
plaée of.the customary challénge "how can you cerry cut linguistlc analysis without

meaning," 1t is perfectly proper to ask "how can you carry out linguistic analysis with

meaning?" It is not at all evident that there 1s any way to meet this challenge.
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Untll we sre presented with some interesting and promising way to meet this challenge,
we should certainly avold such statements as "so-and-so is attenpting to construct a
grammatical theory on a grammar with no recourse to meaning." Even if this is 1literally
true, it is quite misleading, since the implication that there is an slternative has
not been demonstrated. 8imilarly, we can afford to be quite skeptlcal aboui the often-
volced claim that even if we can proceed without meaning, it is much easier to proceed
with reliance on meaning, using this as a heuristic device to be eliminated in ocur care-
ful reconstructlon and validation of the results of linguistic analysis. It is certainly
true that our intuitions about linguistic form may be useful in the actual process of
gathering and orgadnizing grammatical data, but this is not to say that our intuitions
about meaning serve the same purpose. Whatever meaning is, it certainly is not intuition
about form. This point is easily obscured in vague and general statements to the effect
that to actually construct a grammar it is useful to know tha language under analysis,
It Tknowledge (or understanding) of a language' includes knowledge of the grammar,
this statement 1s trivially true. If not, I see ho reason %o assume that 1t is true
at all.
5.8. It is difficult to evaluate many other suggestions about the role of meaning in
grammar, largely because 1t 1s difficult to pin down the notion of meaning. However,
I think that within the limits posed by the obscurity of these notions, it is reasonable
to suggest 'intuitlon ebout linguistic form' as a more proper locution than 'meaning!',

wherever such suggestions are made,
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Quine qéga?distinvuishes two major notions 1u the Lneery
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gnificance’, and suggests that

pe

of meaning, ’synonyay’ and ‘s
grammarlfelies on both for the determination of the subject
matter of a linguistic description. The linguist must
determine how menv distinct forms constitute his corpus, and
which forms not in his corpus must be described by the
gre~mar. In the first case, he relies on synonyny (i.e.,

on difference in meaning), end in the second, on significance
(i.e., the gremmar must describe exactly the significant

or mesningful sentences). The first point we have already

discussed.

The gremmer must generate a set of srammatical sentences
on the basis of a limited corpusz Is it correct to
jdentify ‘grammaticalness' with "gignificance’? I think
thet it is not. If we btake ‘meaningfulness’ or "significance’

seriousiy, I think we must admit thet
This i‘b cl Y'L;v\'ﬂ;,l S\Luuff.

(2) Imoticed = round-square

er -D.u\':l

="

(%) colorless green ideas sleep Ffuriousl

~|

y

are thoroughly mesningless and non-significant, but it seems
to me that as a speaker of Tnglish, I would regard these as
in some sense "grommatical’ sentences, and it can certainly
be arcued that the establishment of their non--gsignificance
fails outside the domain of grammar. On the otaer hand it
hardly seems tc the point to suggest that the reason why

{_—,L\;_g are |‘o»u\{l S-’Lhar"?

(1) my£

is not to be generated by the grammar is because it is

meaningless, or non-significant in some semantic sense. It
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seems that (4) is more correctly described as an utterance

that fails to meet certain formal requirements.

The situation we face is roughly this. We know that a
spesker of the languace, on the basis of a finite linwuistic
experience, can select, smong sequences that he has never
heard, certain grammstical sentences, and that he will do
this in much the same way as other speakers. We might test
this by a direct determination of some sort of 'bizarreness
reaction', or in various indirect ways. Note for instance
that a speaker of English, given (3), will normselly read it
with the standard intonation pattern of an English sentence,
But given-some permutation of the words of (3), e.g., the

sequence formed by reading (3) from back to front,
(5) furiously sleep ideas green colorless

he will read it with the intonation pattern characteristic
of a seégﬁgse of unrelated words, each word with s falling
intonation. Yet he has presumably never heard either (3)
or (5), nor even any of the parts of these sequences, in

conre cted discourse.

How can we describe this ability? The only thing we
cen say directly is that the speeker hae an 'Intuitive sense
of grammaticslness.' Put to =zay this is simply to state a
problem. Suppose that we can (i) construct ai??;%uistic
theory in w grammaticalness is defined; (ii) apply this
linguistic theory in a rigorous way to a finite sample of

linmuistic behavior thus zenerating a set of ‘grammotical’®

¥ (25)
sentences, and (iii) demonstrete that the set of grammatical
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sentences thus generated, in the case of language after language,
corresponds to the 'intuitive sense of grammaticalness' of the
native speaker. In this case, we will have succeeded in

ant gevneral
giving a rationaldaccount of this behavier, i.e., a theory
of the speaker's linmuistic intuition. This is the goal of
linguistic theory. It is by no means obvious that it can
be done, limiting ourselves to formal analysis. It is even
more difficult to see how any semantic notion can be of any
assistance in this program. In any event, there seems no
reason to introduce the notion of 'significance’ into this
accounéftae; We begin by recognizing the existence of =n
intuition about linguistic form, which, if I am corr=ct, does
not correspond to the intuition sbout significance. Ve end,
if succeszful, by giving an objective theory which, in a certain
sense. explains this intuition. DBefore linguistic theory is
constructed, the subject matter for linguistic description
is determined not by significance and synonymy, but simply
by reference to the speakefs intuitions about which forms
are grammatical, snd which pairq; phonemically distinct.
After a successful theory has been constructed, the subject
matter for lingulstic description is determined by the
theory itself. The succees of the theory is determined in
part by its efficacy in reconstructing intuition. Naturally,
if it generates (5) but not (3) as grammatical, when we apply
it to English, it will be Jjudged unsuccessful. Insofar as
any argument turning on words like 'meaning' and ‘intuition’
can be convincing, I think it ies fair to say that in this

case, too, any semantic reference is irrelevant to formulating
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or resolving the problem.

If we keep clearly in mind the distinction between the
task of comstructing a genmeral theory of linguistic structure
and that of constructing particular grammars, we can restate
Quine's contention that in order to set the grammarianh task,
we must solve the "problgm of defining the general notion
of significant aequence.f%e?} This statement is correct,
where the grammarian's task is understood as the construction

.5L¢, ogf”arh,,ular luguaye.

of a grammar. For this to be a significant project,
we need a prior notion of ‘gremmaticel'. But understanding

the ammarians task as the constrvction of a general theory,
e 2Bt ¢ Ve pibiom
thip defémitien 13 not something needed to set his task,
rather it is this task, or asn intezral part of it. This task
is indeed priogﬁaa} to the construction of grammars. But to
require that gfgg}inition of grammatical senﬁ:ﬁﬁﬁeifecede
the task of constructing this general theory Wsds to an
infinite recress, since, by the same reasoning, we could
argue that this prior definition is not significant unless
it reconstructs a predetermined class of gremmatical sentences.
The point is simply that the two-fold progrem of linguistic
research hasg as distinct but1q5581ated goals the construction
of a general theory , in which terms like ‘grammaticel®' are
defined, and the construction of grammars validaté%r%;

the dewmo wstration "
demangtrating that they follow from the theory. This dual
program is significently achieved only when it provides a
systematic and integrated account of a good deal of linguistic

behavior, en explenation of linmuistic intuition,; ete

5.4

$s8, So far we have discussed the role of meaning in the




U gy T4

determination of the subject matter for linguistic analysis.
Fven if meening is exciuded here, there remains the possibility
that specific linguistic concepts sre definable in partially
semantic terms. This cannot be ruled out in advance.
Nevertheless, I think it is important t» note that the
correlation between semantic units and the customary units

of formal analysis is at best approximate. Thus although
segments smaller than moxphemes do not ordinarily have
independent meaning, this is not always true, as we see, for
instance, from the sl- and gl- series in 'm_r_a;lisl:ﬁm where
few would be inclined to give these elements morphemic status.
And any attempt to define morphemes in terms of minimum
semantic content with associated phonémic content runs into
immediate difficulty when confronted with pairs &iiﬁ "hear"
and "ear", "heat" and "eat", et (353 On the other hand,
there are morphemes that would seem to have no semantic content
at all, if 'semantic content' is teken seriously as an
jndependent notion. Itfis difficult to see why "to" in

"I want to go", or "en" in "they have taken it" should be
considered to have any independent meaning st all, unless
possession of independent mesning is understood as an automatic
consequence of morphological status. These are simply forms
which must eppesar in certsin constructions, according to the
grammatical rules. Similarly, no one would consider "of" to
constitute a set of distinct morphemes, despite its many
divergified 'meanirgs'. Recent work in defining the morpheme
in formal terma(B%g shows considerable promise. I do not think
that the same can be said for any attempt at a meaninz-based

definition. For the present, the most reasonab
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seems to be that the morpheme is a purely formal wnit,

though we have been only partially successful in reconstructing qﬂm?gw
the particuiar intuition about forms that engblea linguigts

and native speskers to recognize morpheme boundaries quite
consistently. As far as I can gsee, there are only two ways

of explicating this intuition thet are at all promising. The
more satisfactory of these would be to define ‘morpheme’ in
purely distributional terms, if this can be done. If it
cannot, then we can seek to discover some behavicral test

(1ike the peir t;st) for isolating morphemes. This would

mean introducing 'morpheme' as an added primitive in lingniistic
theory. Since the point of a theory is to achieve the maximum
expression of interrelation amongthe concepts entering into

the theory, it is always preferable to keep the aamber of
primitive terms to a minimuéf ~ A third approach would

be to define morpheme in semantic terms, or partially in
semantic terms. There hes been little indication that a
fruitful approach can be developed in this way, aad when we

are careful to distinguish ‘meaning' from ‘intuition adout
form', I think tﬁat much of the & priori likelihood it appears

o0 have tends to vanish.

To mention just one more instance, it might be felt that
such general relations between sentences as the active-pasgive
relation have a semantic origin. Since such relations will
be a major concern of this study, it may be well to mentiocn
that whether or not our formal chaiacterization is judzed
guccessful, there is no obvious semantic definition for the

active-passive relation. Even the weakest semantic relation,
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that of factual equivalence¢(38‘ fails to nold in general

between actives and their corresponding passives, Thlc is

most clearly the case for sentences containing the ‘quantificaticnal’

words "all", "some", "seversl", numbers, elc, In order for
(6) someone is liked by everybody

“tam
to be true, it is necessary that thers be some single

person whom everybody likes, while

(7) everybody likes someone

-

may be true even if A and B have no common friends, as long
as A likes C, mmd B likes D, etc, Similarly, "eeveral of
them know every European language" may be fslse, but "every
Furopean langusge is known by several of them" true, ii th=
group in question contains several native speakers fron each
European speech-community. btut no one who Xnows every
Furopean langusge. Non-~quantificationel occurrences can
also be found where one of an active-passive oalrwwoulo
normally be considered true, and the other falvéf (&) Thile
such instances do not prove the impossibility of & semeantic
definition, they do indicate that such a formulation will

be no easy task, Ve will return to the active-passive relation
below, where it will zppear that it is a special case cf 3

V)
(38

very general’®

\0 T
5.9. ®&B have argued that the appeal tdmeanlnw ir. the

structural feature of languacge,

determinstion of gramnatical structure is actually ¢ wisnomer

for the appeal to intuition, and hence is to oe aveoided. But
5 i -“thuﬁ e I.-:;‘.L,L‘lusin []EVMX IJ\.L weew the '\gr[_jf(\ te M E wadl E'!u’ ‘_}J["TL':]
the=s« of meaninq-must*b* sharplx_dlfféxentiﬁt*&—é?rm-tne

o5 Wﬂamnq\

eppeal-to _meaning, The study of meaning is an essentisl tas™

o
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of lineuistics; it is éertainly'important to find some way
of describineg language in use. ﬁﬁiﬁ”iﬁis is not the gtudy of
gremmatical structure. Vhen these parsllel studies are
sufficiently advanced, it will be possible to explore the
many indisputable connections between thegfééz} Exactly

where the bounderies are between these studies, it is mnot easy
to determine. e will see below that as the theory of
linguistic form becomes more advanced, it can incorporate

some of what might have been thousht to belong tc the

theory of mcaniné% The important thing to remember in
constructing s theory of linsuistic form is that nc metter
what difficulties beset this endeavor, these difficultiec in
themselves in no way indicate that?kw ?hgm}should be based

on meanineg, or on any other given notion. It may be the

fvl\ve“\ ‘f‘(\ﬁi‘}' c\'ﬂ' %‘h‘v A\ZU“G{M‘IEH‘{, & \Ins\-l\'-‘,‘til. t\m
c@rta&a-b#a&qﬂis too narrow. But to show that

cage that a
some particuler notion should be added teo this basig, it is
necessary to demonstrate that when this notlon is added,
the 4ifficulties fall sway. In the case of meaniny, this
essential step is <enerally overlooked. Ve have seen that
Ip seyer f,\\\ ;‘v‘.\‘-\u\ bty

the introduction of semantic considerations seems
to be aquite beside the point, even when we overlook the
difficulty of giving a ciear account of meening. For these

S

reagsons, it seems to me that the theorv of linguistic form

doea not have semantic foundations.

At this stage of our knowledze and understanding of

linzuistic structure there secems to be little point in issuing

manifestos for cr aganst the dependence of the theory of

linguistic structure on meaning. We can only try to construct

e
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such a2 theory and investigate its adequacy, a pari of this
investigation centering around ite clarity and operational
interpretebility. If we find that some notion can be
constructed in distributional terms, but can also be constructed,

; - ; ; (397 (w¥)
even more significantly, pesh®pg, in semantic terms,
this should not be taken as an indication that the theory

of form has a semantic basis. More significently, we can
develop these theories independently, and notea correlation
between them in some larger theory that will integrate the
independently established theories of the form of language
and the use of language. If we find that a certain notion
cannot be ~iven distridbutional grounds, but can be givenclear
semantic grounds, we can either decide that this notion

does not belons to grammar, or that grammarg has, in part,

a semantic basis. If we make the former decision in too

maeny cases, grammar will simply not be an interesting subject.
At present, it seems to me proper to say that whereas we

know of many grammatical notions that have no semantic basis,
ve know of none for which a significant and general semantic
analysis is forthcoming. And for the present at least, this
Justifies the tentative identificstion of gromvwar with

£1]

distributionsal analysis.

5.1. The actual selection of a basis for linguistic theory
depends on what kind of a description of lengu-~ge we intend
to give. Ve havedlready mentioned that one fundamentsal

requirement is that the set of utterance tokens be classified

A

ints™3 set of utterance types. Thus one of our primitive

notions will be a relation of conformity among utteranzes,

operationally interpreted by the pair test (which, as we have




o- e

R A

_seen, can and should be elaborated). For this to be significeat,
the corpus of linguistic material must be broken vp into a

set of utterances which can be tested for conformity. Thus

we have sn initisl segmentetion of the corpus, which we will
henceforth consider as a set of utterance tokens. This
segmentation requires sn operational interpretation. Ve will
assume further that this initial segmentation occurs at sentence
boundaries, though it is possible that the notion of sentence
boundary can be derived. Thus we take the corpus to be a set

of sentence tokens.,

The sentence tokens arefurther segmented into a succession
of discrete units which mav be cslled 'phone tokens.® Ve
might extend the primitive notion of ‘o nformity® to cover
all sequences of one or more phone tokens, deriving the
notion of phone type, and phone sequence type. Conformity
of utterance tokens will then be a special case of conformity
of phone sequence tokens (though we heve suggested an operational

interpretation only for this specifal casé,(4ka

The next step taken in linguistic theory is the
development of & phhemic system. The mejor research in
stvactural linguistics has been devoted €o this problem, )
which lies outside the scope of our investigetiocns. Exactly
what foundation should be chosen for linguistic theory
naturally depends on which phonemic theory is accepted. With
the rise of aoustic phonetics, it seems likely that acoustically
defined properties, tke palr test, and an coperational account

of the initial segmentatioﬁ—aight provide zn objective and

empirical foundetion for lingulistic theory.



6.2, However phomemic theory is constructed, the result of
a phonemic analysis can be regerded as a certain system &P Sor
representing the utterances of the la guage. We might go on
to say that in %6.1 we have described three distinct but
interpelated systems for representine the utterances of the

t L mmsad A an dalesnm s

corpus, wnere the corpus is iLakKen &s & 58T Ol

é?or clarity, we may underctand thea-é:kétg be Idikereddtx a set
of tapes Tl‘TE’“" though this step is not really neceSSary.?
The zeroﬁg level representation of the corpus &ssociates
with each T

a
1 \gequence of symbols, each of which may be

B

called & ‘phone-token-name’. Each sentence~token T. has

a representation completely distinct from that of ever; other
sentence-token,Ti. No phone-token~name occurs mere than once

in this set of representations. The zerozg level representation
thus tells us nothing more than how meny ‘atoiiic segnents®

constitute each sentence-token Ti’ and, perhaps. where

the physical boundaries lie in T,.

The first-level representation associates with each Ti
a sequence of eymbols which we may call 'phone—type—names?T
or simply 'phones' If a sentcnce-token Ti is represented on
the zeroﬁg level by n distinct symbols, ;ﬁen it is represented
on the first level by a sequence of n phones, but these are
not necessarily distinct. In fact, two phone tokens are
representei by the same phone in the first level representation

just in case they conforw.

— - . e——

The second level reprcsentation associates with each

T; @ sequence of symbols which we may call ‘phonemes’. Exactly




what are the formal and acoustiz (or articulatory) properties

of this level, and how it is related to lower level representations,
will be determined by the particular phonemic theory that

we employ. Among the properties of the phonemic representation
will be that two sentence-tokens have the same phonemic
representation if, and only if, they conform. And the

phonemic representation will be related to the zerc snd first

level representations, for instance, in that there will be

no more distinct phonemes then distinct phones for the

corpus as 8 whole:t;ﬁg”phone tokens corresponcing to a given

the phone types
phoneme will be phometically similar and/in complementary

tec.

W

distribution (in senses to be specified by the theory),

We may not require that/gentence token represented by a sequence

of length n in terms of phones necessarily be represented

by a sequence of length n in terms of phonemes, but the

conditions under which & given phoneme may correspond to cwa)

e sequence of phones and vice versa must be carefully specified.
Linguistic theory must be set up in such a way as %o

lead to uniqueness or near uniqueness of phonemic representation.

If the structure and the interrelations of these levels of

representation are given completely in terms of the primitive

notions of the theory, then we have a definition of "phonemic

representation”. This may be much simpler than a direct

definition of phonemes in terms of phone tokens, expecially

ir comple'?f&p relationsbetween these notions (such as those

discussed in the references of fn. 44 or in chap. IIT, below)

mg—

" s8re admitted.

6.3, * The development of a system of phonemic representation

does not conclude ic analysis. Ve else




went to discover the morphemes, wcrde, &and phreses of uae
languace, and to devermine principles of senteire construction
that could hardly be stated directly in terms of phonemes.

Instead of giving a direct definition of these Lurther notions,

Jéﬁ\'ﬂb
we can continne to cons truct i%-n&ﬁ of represenhat¢on Sov

m wq 'H'UL systems (ruqui sfic Levels".
sentence tokens, A sentence token can be represented as a

sequence of phones and as a sequence oI pheonemes, But it
can also be rerresented as a sequence of morphemes, a sequence
of words, and, in various ways, ss a sequence of phrazes.
Thus each sentence token will have asscciated with it a whole
set of representations, each representation being its "spelling’
in terms of elements of one linguistic level. The zero level
representation is in terms of phone-token-names. One inter-
mediaste representation will be in terms of morphemes. A
very high level representatinn of a sentence toten will
be its representation by the single symbol ‘fentence’. And
we will see below that a sentence toker can hav: an even higher
level representation in terms of a2 sequence of operations by
which the sentence is derived from some more bazic sentence.
lowev

Nn the *ewedt levels, up to the phoneanic level, two
sentence tokens are identically represented if and only if
they conform. But on higher levels, ccnforming tokens may
have different repreeentations, and ncn-conforaing tokens
mey have identical representations. TFor instance, on the
morphemic level the phoneme sequencb /oneym/ may be represented

“us)

either as "an aim" or "s name", and both of the phoneme
sequences /wayf/ ("wife") and /wayv/ (es in "wives") are

represented as "wife". But on the morphemic level, it is




e
still the casethat no nou-conforming sentence fokens have

identical representations, unless cases of phonemic free
varistion, such as /ekonemiks/, /lykenemiks/, etc. (ef. above, L?‘*\

_p.—28_), are represented by the same morpheme. On the level
ow the ofler k.,
of phrase structure, of _ceuzrse, 'this is the rule. "John ate

his lunch" and "Bill read the book” are both instances of

the syntactic construction noun phrase-verd phrase, and will

. gorverge
be so represented on this level. The SXRuXENkIVYE case also

? ruﬂ(]leb
hWee many instsnces on this level. Thus "old mer and wemen®

can be represented as adjective - moun phrags (where the noun

phrase is "men and women"), or as noun phrase - and - noun
—

_##ase-(where the IirSf noun parase is "old men”, and the

second is "women f#s}- Thus we can find higher level similarity
of corstruction between phonetically dissimilar tokens, and
higher level dissimilarities (Jg}alternative analyses) between
conformine tokens. The latter case can be termed ‘constructional
homonymity'. Ve have already seen instances of this on the
levels of morphemes end phrases. Ordinary homonymi§$%$?}ﬁwh
is a case of construcitional homonymity on the lavel of syntactic
catesories. Thus /riyd/ can be eitber the noun "reed”

or the verd "read". We will find that construciionsal

homonymity appears on cverXly level we coastruct, even cn the

transformational level, with interesting consequences.

A grammar of a lenguage must tell us exactly what are
the sremmatical sentence tokens, sand exactly how these are
represented on each level. Just how a grammar provides
this information is an important problem, which will occupy

us below. Linguistic theory, in this conception. becomes the
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theory in which these systems of representation are constructed in an abstract manner,
and the relations between them explicitly and abetractly characterized. In the next
chapter, we will go into the theory of linear representational systems, or concatenation
theory, in more detail. It can be regarded as a simple mathematlcal theory, borrowed
for 1inguistics; Thus to the proposed basis for linguistic theory we must add terms
(e.g., 'precedes') from which concatenation theory can be(bveloped.(ss) By studying
systems of representafion and their intercornnections, and ntteﬁpting to formulate
linguistic theory in these terms, we avoid the necessity for giving a very complex account
of linguistic elements as classes, sequences of classes, classes of theséd sequences, etc.
The definition of linguilstic elements and the discussion of the relatlons holding between
them would soon become unwieldy and inelegant if this direct course were followed,
particularly in the light of the conceptions of chapter III.(54)

We find, incidentally, that the suggested approach enables us to bypass certaln
of the problems of interpretation that arise when linguistic elements of higher levels
(e.g., morphemes) are understood as literally constructed out of lower level elements
(e.z., phonemes). Thus the verb "walked" is naturally analyzed into the morphemes "walk"
and "ed", but there has been considerable discussion about the morphemlc analysis of the

(85) We might say that thie form 1s composed of a

structurally parallel verb "took."
discontinuous stem /t..k/ and an infix /u/ (which is an allomorph of the past tense
morpheme), or that it consists of a stem /teyk/ and a morpheme "ey —>u" which converts
"take" into "took", etc. But this problem of determining the "content" of the individual
morphemes involved does not arise when we understand the morphological level to be simply
a2 higher level of representation of utterances, connected by certain 'morpﬂgﬁemic“
relations to the phonemic level, On the phonemic level, "walked" is represented by the
four-element sequence /w-3-k-t/, and "took" by the three-element sequence /t-u-k/, where
w, 3, k, t, and u are indecomposable 'atomic' elements of the phonemlc level. On the

morphologicel level, "walked" is represented by the two-element sequence walk-past, and

"took" by the two element sequence take-past, where walk, past, and take are indecomposable
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atomic elements of the morphological level. The mcrphophonemic rulee determine the
phonemic "content™ of both of these morphological-representations. I.e., we must have
rules to the effect that walk-past representsthe same utterance as /w-3-k-t/, and that
take-past represents the same utterance as /t-u-k/. The significant difference between
these rules 1s that the first would appear as a speclal case of a more general rule,
whereas the second would not. But this is the only interpretation of the facts which
is available, in our terms. There 1s no need to identify part of /tuk/ as 'belonging
to! the morpheme take, and part to the morpheme past. In precisely the same way, when
we say that the phoneme sequence [t/ plus juncture is carried by the phonetic rules
into the sgingle phone [j T _7, we need not attempt to specify which part of thls phone

—

'belongs to' the /t/, and which part to the juncture. 8ee also fn.60.

6.4. The motivation behind level construction can be briefly sketched in terms of the
two-fold program of, on the one hand, constructing grammars, and on the other, developing
a theory of linguistic structure,

In the case of a particular grammar, our first problem is to determine the subject
matter of the description, that is, to determine which sequences afe grammatical {whether
or not they occur in the corpus), and which pairs are distinct. This completed, we
want to present a description of this subject matter. Similarly in linguistlc theory,
we must define 'grammatical sentence'! (cf. chapter IV), and characterize distinctness
of utterances (by the pair test), and then precent a methodology for giving this further
description; that?ige must conetruct a precise and generel definition for eech term
entering into it.

A language 1s an extremefly complex system. If we were to attempt to give a direct
description of the set of grammatical sequences of phonemes, we would be faced with an
ilmmense and unmansgeable task. Instead of attempting thia_gi:actly,&!E_gnalyggmgpogggg;_
the restrictions on occurrence of these 'larger! elements. We thus rebuild the complexity

of this system plecemeal, extracting and separating ont the contribution to this com-

plexity of each linguistic level. In linguistic theory, we face the problem of construct ng
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this system of levels inea abstract manner, in such a way that a simple grammar will
result when this complsex of abstract structures is given an imterpretation in actuel
linguistic material.

Though reduction of the complexity of grammar can be regarded as the major moti-
vation behind construction of levels, we see that level construction has importent
secondary effects. Thus it leads to the recognition of higher order similarities between
distinct utterances, and higher order dissimilarities (1.e., ambiguity) between con-
forming utterances. In general, establishment of higher levels permits us to account
for these and other intuitione of the native speéker. The ultimate motivation behind
the construction of a system of levels, then, is the motivation behind the construction
of linguistic theory in the first place. Our aim is to construct simple grammars which
explain and ground the linguistic intuitions of the native speaker, and which describe
in a systematic way selected aspects of his linguistic behavior. These goals lead us
directly to the conception of linguistic theory which we have sketched above, and will

elaborate further in the following chapters.




construct simple grammers which W{iﬂ andfsround the
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linguistic intu ns of jggzﬁﬁ%ive speaker, and describe
- n

in & systematic way d aspects of his linguistic

ectly to the conception

behavior., Thepe goals lead us

of lingu ic theory which we have sketghed above, end will

Wms.

6.5. The question of interdependence of levels has beem QF!Seh F"ﬁﬂ“%%
an—imporbtant—ene in recent discussions of linguistic method.

It has been correctly pointed out that if words or worphemes

are defined in terms of certain properties of phoneme
sequences, and if, at the same time, certasin gram=atical
information is considered relevant to setting up & correct
phonemic solution, then linguistic theory may be nullified
by a real circularity. If a term is defined in s theory,
then it must be expressible completely in terms of the
primitive notions. If words are defined in terms of phonenes,
and phonemes in terms of words , th%? (deperding on exactly
how the definitions are givetg 6531)1: may be that neither
Egé;ucan be analyzed in primitive terms, hence that neither
notion is properly defined. This must be avoided, but it

is not a necessary consequence of interdependecnce of levels.
The situation described above may be met without circularity
gtive phoneme set’® and ‘tentative morpheme
set' in such s way that various sets meet these definitions;

then defining a relation of compatibility bvetween tentstive

phoneme sets and tentative morpheme sets; and finally,
defining the pair of a phonemic enalysis end 2 morphemic
anelysis &s a compatible pair of z tentative phoneme set and

a tentative morpheme set. We may attempt to provide a formal



measure of simplicity for grammars, so that part of the
compatibility requirement will be the condition that the
phonemic and morphemic systems Jointly give the sinplest

grammar.

Putting this differently, according to the conception
sketched roughly in the precedine sectionsy 1inguistic
theory presents an abstract construction of a system of
levels of representation related to each other in certain
fixed ways, arnd formulated in terms that are operationally
interpretable in a certain specified manner. The actual
process of linguistic analysis, then, is the process of
finding an interpretation for this system in & given corpus
of linquistic material. WVe insist that the theory be
formulated ir such a way that each proposed interpretation
can be evaluated, in some practical way, so that ziven two
proposed interpretations we cen determine which is superior,
i.e., which definitelv fails to be a correct interpretation
by virtue of the fact that it is demonstrably not the best.
Unless the abstract system of levels ol representation is
properly constructed, this program may collapse, in the
sense that all ~zrammars (or too many grammars) will be
BEY equally good interpretations. But/the Pfact that levels
are interrelated, i.,e., that the systems of representstion
must be compatible in certain weys, does not necessarily

lead to this result.

We cannot, therefore, rule out interdependence of
levels in principle, on grounds of circularity. Instead,

any proposed definition of linguistic levels must be tested

o ol
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for significance, no metter to what extent interdependence

of levels appears in it.

2:Xs In §§;;.we pointed out that if lipguistic research is

to have content, there must be certain criteria of adequacy

for each gramnar, outside of those infternal to linguistic

theory. But we have said very little about what these

criteria may be. Actually, there seems to be very little

to say about this that is not uncomfortably vague. Hockett

has pointed out (56) that the sequences generated by the

grammar as grammstical sentences must be acceptable, in gome

sense, to the native spesker, and that the processe§

described in the grammaer must conformn somehow to the ‘habits’

of the native spesker. Above, in Qﬁﬁz, we construed the linguist®s

task as one of reconstructing in some systematic and

inspectable way the speaker's 'linguistic intuition'; i.e., as the

task of giviggtggfinitions which, in the case of perticular

languages, isolate elemeﬁ%éﬁﬁézgﬁ coerrespond, by and large,

to thf nat%ve s&eaker s intuitions about gram=matical forn.

Thuélf? ; Egég;y of gremmetical structure applied to Ve i
"Ehy are s sivure’ ﬁxa,,aqﬁﬂj,uwmss ) g ahis s srugd sipuare” or | “edderless gireen ¢ bukivwfunmwﬁ

Englishhgg;g}ﬁﬂﬁréngjﬁg7 but mRE not, (@ o=—43) as grqmmatical,

we would no doubt reject it as inadeouate. Our reaction would

be similer if the definition of '"ﬂrd* quL¢od to English

put only one word boundary in "John finished eating". perhaps
between "finish" and "ed", or in some even less natural place;
or if 'morpheme’ were so defined that "er" in "mother",
"father™, "brother", "sister" were isolated as gﬁ;arpheme
(despite the common emantic content of these words, which
could, with a mesning-bound concept of 'morpheme', be assigned
to "er"). The speaker's intuition sbout Torm (sometimes

misleadingly spoken of as ‘semantic’) poses, for each language,
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ic theory.(d ;
broadly spesking, we will regard & linguistic theory as
successful if it manages to explicate &snd give formal
justification and support for our strorg intuitions about

for wow \apauade b
linguistic form\with n the framework of an integrated, systematic,

and internally motivated theory.

But ‘intuiticn! of course, is an extremely wesk suppoxrt.
The program of linguistic research would be @ much clearer
one if we could show experimentally that these intuitions
have distinct behavioral correlates. Thus in @513, we ncﬁfé
W a poseible behavioresl correlate for certain
instanceg of the presystematic intuitive notion of ‘gram=natical
sentence.' Whenever we have strons intuitions zbout
language, it is reasonable to sesrch from some testable and
observable correlate to these intuitions. If we car
develop a mass of data about the qsf and reaction to

7

lancuage, behavioral and otherwisé?ﬁgﬁx@ and independeunt
of the theory of linguistic structure, then we can evaluate
this theory not only in terms of its sbility tc reconstruct
intuition about gramiatical form, but ia terms of its success

in providing explanatory support and formal correlates for

this independently derived material.

But we must be careful not to exazgzgerate the extent to
which a behavioral reinterpretation of intuition sbout form

will actually clarify the situation. Thus suppose we found
L ;-\r_‘;q‘hxu 3
some behavioral test_correspeonding to the analysis of

ol S # — . -

"John finished eating" suggested above, or of "mother”,

"father! ete., as described sbove. Or,; to choose a more

interestinz case, suppose that we manage to develop some




operational account (.., sonic offsclive ¢lieciting cohninue)
for synonymy and significance. As we have seen in 32, if
these_accounts are successful and to the point, then the
notions characterized will not correspcnd to the notiens of
Erammaiiea¥reEs identity of phonemic constitution and |
grammaticalness, respectively, thouch there will be
cousiderable cverlep in each case. Thus i% would be an errox
to suggest reeomstrweliosof~the 4now presumably operational@
concept of synonymy as a criterion of edeguacy for 'identity
of phonemic constitution'’, or LOAEE§5’HQ ggg;ratéon of the
cless of significant sentences as a condition ﬁer the
theoretical <onsWiessde® of 'gramnaticelness’'. As a Tinal
example, consider the notion of order of statistical approximation
to languaze, recently shown by Miller end Selfridge(sg) to
have interesting behavioral cerrelates. Ve might plws be
tempted to identify gramnaticalness in Fnglish with high
order of approximation to English, and non-graniaticalness
with low order of approximation. But if we do this, thouzh
we will be characterizing somethingz, it will not be
grammaticalness, in the pre-syshenatic sense of this
term. Terfectly orammatical ¥ngiish sentences can
have a ressonable probability of occurrence only in zero
order approximations to English, and as we nove to higher
orders of approximation, we simply exclude more and more
grammatical sentences, while still including vast numbers
of ungrammatical sentences. Hence thece particulam

:—.u"?, L.£|
behavioral correlates are apparently nct relevant to the

- S e —— ——
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characterization of grammaticalness. e
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It appears then thst in 2 certein sense the ultimate
criterion remains the speaker's intuition abqut linguistic
' form (and the possibility of aiving ar interesting eand
systematic account of it in clear terms), since only this
can tell us which behavioral tests are te the peint. Ve

might hope that some more general eccount of the whele

process of linguistic communication than we possess now may

permit us to reconstruct the ceriteria of adzauacy for

linzuistic theory in more convincing end acceptable terms,
But for the present, it seems that we must rely, at least
tc some extent, WQL the speaker's intuitive conceptieon

of linguistic form.

The point of departure bhelow will thus often be intuvition-
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As motivation for the elaboration of linauistic

will cite cases where previously constructed theory Lleade

b

to counter-intuitive results, and will try o davelop a oo by

reformulation which, among cther gaine, will lead to =2
significant correspondence with intuition. i.e., will
supply formal grounds for intuition. But it ic importen®
to keep clearly in mind that this does nov mean thay
linguistic theory itself is based on intuition, that

"intuition® and such notions appear ir its basis of

primitive terms. On the contrary, this basis is composed

of the clearest and most objective notions we can find., 0Oaly

in this way can lineuistic theory serve the purpoze oi

explicating our grammatical iuntuitiocns,
= s - ——
E

7.2. If a linguistic theory dictates solutions for 2 iengu

age



which are counter-intuitive, we have two possible courses
of action. We msy disregard the intuition,es fallacious
(or as an intuition sbout something other than grammatical
form), or we may reconstruct the theory. Between these
two poles of reliance on the results of a given theory and
reliance on intuition, there are many possible positions
and attitudes. In this connection, we can return to the
question of whether the linguist "plays mathematical games’
or‘describes reality’ (cf. above, g;?ié&)ﬂ To the extent
that this discussion hss any meaning at all, it seems %o
reduce to the question of where between these poles the
proper approach lies. In the sbsence of clear criteria

of adequacy and relevance, behavicral or otherwise,

for theories, it is difficult to determine a correct position.

g{EE’ is that

ol

as it has been formulated, it sometimes verges on nysticiam, -

The danger in the Rmd¥sm ‘God's truth® approac

and tends to blur the fact that the rational way out of

this difficulty lies in the program of, on the one hand,
formulating behavioral criteria to replace intuitive Judgments,
and on the other, g construciing a rigorous account of
linguistic structure and determining its implications for

particular grammars.




(1) (p., 7) But note that all ﬁé%erénces of Eﬂé_corpus nee&\mefﬁqr—

be considered gremmatical, just &s not every recorded
observation need be sccepted ag a datum. We return to this

question below, in chap. IV, %

(2)(p. 7) This is essentially the ‘operatioral’ form cf

grammar discussed by Bar-Hillel, A Quasi-srithmeytical
Notation for Syntactic Description, Language, 1953. Moet
publisbed grammars are of essentially the first type. Several

methods of oresentinsg grammars of this type are discuesed
) Mews it Maﬂvlﬁ?@w. T(',LP E)
by Harris, Methods, 20,%, Cf. HE#¥ Jekobson, Russian

o4
Conjugation, Word, 1948, 2es @ examyles . * @ zrammars of

this general form.

ff.lO) . _
(3),Cf. , chap, IV,--also chap, LIL, It may be

worth mentioning thet the importance of the vague distinction

vetween a discovery procedure and a practical discovery
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procedure is not specific to linguistics.
ig in the theory of desiga of switchirg ¢ reuits, where it
is important to find the shortest equiveient of « miven
truth functionsl expression. Thete is alwaye @ mechaniczi
methad for findine this, but & zood deal of efi'crt has

been expended in discovering ¢ oractical mathod,

GLD)
(4) Ve return to this sassumption below, in 7.

LY - b el
(5) This definition must be restrictive as least to S0u2

extent -—- no one confuses ianguage with Dbasket wmking -~ bah
exactly how much behavior chould te called linguistic is &
question to be determined in pert by the wosribilitg ef Sor

constructinm an inteasrated linguistic theaXy.
(r.'3)
(6) , If, for some particular linguistic elemcnt -~ relatior,

iE is possible to set up an unambiguous, erosg--cvliturally
7alid and effective behaviorel ‘GC‘H’TI*.A T AN
or relation cen be characterized in the general theory by
N
] B

ive ). Bul even where

this test ‘i.e., by an appropriate primi
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elements and relations can be characterized ia thls way, it

is still necessary to carry out theoretical studies in terms
— of patternirg, sinplicity, etc. so as to discover how

apparently independent potions are interrelated, and to give

and 4 inquistie

a rational accoun%ﬁ;smintuitions abont—peslity. It is

immaterial whether these tests, wghere available, are given
as criteria of adequacy for defined terms, or as coperational
accounts of primitive terms of the theory, in which case the
relations between these terms will be expressed by theoreﬁb, fh*ﬁﬁnﬁh
What is important is that the relationships be expressed in :

the theory.

(7)(p.13) Or the significance of precisely formulated, though
perhaps only partially adequate methods, cf. Introduction.

(8)(p. 14) Of course such a definition may have meny ceses.
It may apply to one language in one way, and another language
in a different way. But it must be formulated abstractly if
it is to be significant. We must be able to determine
gsomehow from other characteristics of the language, which
case of the definition applies. The difficulty of giving

an sbstract formulation for some criterion suggested for
lincuistic analysis can be easily underestimated.

(8') (p. 15) It should be noted that there can be no basic
quarrel between the linguist who attempts to justify his
grsmmar in this way, and the linsuist who les satisfied to
present the grammar without any such justification, and

to utilize it or explore its implications for other purposes.
They are simply interested in different problems.

(9)(p.18)E.g., the distinctions between meaning sud reference,
use end mention; ordinary and cod}erfactual conditionals, etc.

© )
(IOS\For differirgviews on the relation of linguistics %o
logic, v. Bar-Hillel, Logical Syntax and Ffemantics, Language,

1954, and Chomsky, The Timzuistic Relrevence—eof Logical
Syntax and Semanticsbﬂﬁﬁﬁﬁbi!ﬂﬁ%ﬁf%~thwIMyuhL Rlewance, Lowgage B 477

)
(11) See for instance Quine, Two Dogmas of Empiricism, Puil.

WP view (105D (relTImTed Fith minof™™visiof®™®s <hep. 2 o0 oo
From a Logical Point of View) or Hempel, A Logicsl Appraisal
of Operationism, Scientific Monthly, 1954).



', e

(12) (p.19) Wells, Veaning and Use, in Linguistics Toduv. Herd,
1954, p. 241l. .

(13)(p.20) Quine, From g Logicel Point of View, p. 48 (The
chapter entitled Meaning and Linguistics). Cf. Goodman,
Fact, Fiction, znd Forecast for & discussion of the problems
touched on in these remarks. As Goodman puts it (p. 58)
"Lack of a general theory of goodness does not turn vice
into virtue; and lack of a general theory of significance
does mot turn empty verbiege into illuminating discourse.”

(145,\61:. cit.

(15S£A§43nalytic sentence is one which is taken to be true
by virtue of the meanings of its component expressions, with
no reference to the actual facts of the ouiside world being
necessary, e.g., "every tell man is a man”, or "ail bacheliors
are unmarried.” A synthetic sentence requires outside
support for the determination of its truth or falsity, e.8..
"there are more than two billion people in the world." I

do not want to imply that this distinction is a clear one.
In fact its status is & subject of much discussion %n
contemporary philosophy of language. OF, (uine, op.cit.,
articles by White, Goodman(Likeness of Meaning), Mates in
L;nsky, ed.,, Semantics and the Philsopny of Language, and

many other articles.

(16)(p.24) This is by no means 8 clear term-~cf. Hempel,op-cit.
But we may take it for grented for our purposes.

(17)(p.25) Almost every descriptive linguisi  concerncd
with phonemics has on some occasion msintained this position,
and this view has been reiterated by representatives of
neiwhborin? fields. ; P

l. ? LAL € oyt ra? ek | .,}..-,;.‘\' o'y 11 (;-h r“{f“" ‘Slura. {' e Sl 1y Ty [ L I “‘“"‘4

f*—'-ﬂw "

(18‘(p 255 Thoush it can be ﬂ?gued that the theovy of reference
as i1t exists today offers little help to the linguist given
his particular problems.

(]ﬁ)(Pﬂ 26Mt° 50 --.--——- - |

40 T e
f&ﬁ’}@e@(p %9) Cf. Herris, Wdr ‘&wagﬂm{r" -3
ﬂ&ﬁo(p bb)Otner than a physiological ox meurological Investigation
into what occurs when one rescts to a distinctive difference,

Fo=
-f’#u:,




(21)

(22)

(23)

Footnotes

This assumption can be rephrased in terms of a fixed set of physical scales, and
a notion of clustering of values on these scales, it belng guaranteed in advance
that 1f two utterances are phonemically distinct, then they will, at some place,
fall into different clusters on at least one of these eales. Bf. chapter V, q 39.2,

for further elsboration.

Literally, that differ just in tokens with the same transcriptions as the tokens
in question.

Nemely, the pair test. Cf. Harris, Methods, p.3f. Of course it is an empirical
assumption, not a logical necessity, that the pair test and some semantic approach
will provide the same analysis of utterance tokens. But it is an empirical assump-
tion which we cannot now verify or dieprove, since only one of its components 5
(the pair test) can be evaluated by any operational means that we now possess or

envisage.

Note inéidentally that in our context this is no stronger than the assumption that
we can determine difference in meaning. Given the latter, we could meet the re-
quirements of pevision of (1), for example, by ordering the utterance tokens as

> ..,K%,_, assigning the number 1 to the first voken (as its 'meaning', for our
purposes), and assigning the number g to any token X the sequence Just in cage
either (1) there is an earlier token Ii (1~ ,}) which'1s the same in meaning as
Xy, and to which d has been assigned, or T41) there is no such Xi*; and the highest
nimber that has not yet been assigned is g-1. -

i

i

4
i
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fn. 24 (cont’d). It might be argued that 2 semantic alternative

to the pair test is to ask the informant whether the uttera ces

in question 2re the same or different in meaning, It is difficult to
comment on this proposal, becsuse it clearly failfs the minimal
standards for any procedure designed to zhEmaniarhzexard determine

the application of a notion of linguistic theory; that is, this
procedure is based not on observation of the speaker's behavior, but

on his reports about his behavior. Yot only is such information
extremely unreliable, kut it also leaves us completely in the dark as
to the status of the linguistic notion in question. Sfuppose that this
procedure is proposed 2c the method of applying the notion "phonemically
distinct". Has the speaker actually utilized any semantic information
in givine his answer? This is a cuestion which we obviously could not
hope to answer., Hence this procedure sheds no light on the guestion

of what is the relation kifxamyx between mesning and phonemic
distinctness., If we try to inﬁg&spect, it seems most reasonable to
aseume that the informant who is e2sked whether "bank" and "bank"
differ in meaning, reinterprets the question as: are "bank" and

"bank" the same word®{(i.e., are they phonemically distinct®). This
then is no procedure 2t all. It amounts to asking the informant to

do the linsuist's work, en:d to do it in & way which is not open to
observation. Consider furthermore how the speaker would react if
asked whether such phonemicallv distinct forms as ”édult", and ”adﬁlt",
etc., differ in mesning.




= "ﬁ"ﬂ"ur

1H4fn

or fails to resct to a non-distinctive difference. Vhether
or not this is possible or interesting,*it is obviously notl
within the scope of linguistics.

v W i 5
(Eé)(p. 32)Miller, Communication, Annual Review ol Psychology,
1954, p.404.

meaning in phonemics beyond the claim (which, I have argued,
ig fallacious) that synonymy can be used somehow as & criterion }

// of phonemic distinctness. . — ————— —
- T
[ “ﬂkié%(pniﬁ) We are using the speakers ability to
| repeat what he hears in an operational test to determine
whether two fixed utterance tokens are repetltions of one £&tb&ﬁk«$ws

[T alalyy » atipyn subice "
another. Note that there is no circulerity in thiﬁ, ﬁEz”§b€“ el in G 24,
t S« Harris snd Voegelin, Eliciting in Linguistics, Southwestern
Journal of Anthropology, 1953, for a discussion of the
distinction between repetition and imitation, besed on
ob ations by Goldstein, Language ard Lenguage Disturbances
“~-—ﬁ% ’ =

T ame

- e
. = n

Ly (g i3 a) Uy vt

QW“N'W“' 5)Lp¢§8}1 e.,, we determine the extenslon of the pred;ce

grammatical“ in this interpretation c¢f the thecry.

;1)Lf U3
fﬁ”fgﬁ@ Further evidence that no element of significance

is involved here comes from noting a similar phenomenon on
the phonemic level. Here too, we can distinguish ‘grammatical
nonsense (e.g., "glip") from ungrammeticel nonsense (e.%.,
"ligp"). It seems reasonable to suppose that the processes
involved are similar. Cchemstically put, they have much

the same character (cf. , chap. IV, below). But surely

no notion of significance is involved in the phonological
process. A non-semantic characterization of both processes

makes it possible to seek an interesting generalization here.
(30 (pu3d)

{59{p~#690p0 cit., p.53.

Gyl Hn}
)In terms of the logic, not the history of investigation.

3.}
(29 {p-t)Cf. Harris, Methods, p.177, Bloomfield, Language.p.l55.
Cf. Also Jespersen, Language, chap. XX for many fuzther simlq"
instances.

H
XD
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b Tl T
(26) (e a3e)
€30)(p-43)CT., Bolinger, Complementation should CoRpienent.
Studies in Linguisgtics, 1950, for many such instances.

<. 2ctivezpagsive relation will_turn out _to be g_special

(36) Cp wae)) _
H Cf. Harris, Methods, Hockett, & Formal Statement

of Worphemic Analysis, SIL, 1952, Harris, From Ihoneme to

heme (to appear in Language)
31) (p. UBF
.€§:§4p~¢290f. in this connection fn. (&), above.

37)
} (p,4%P Two sentences are factually equivalent if both agre

true or both are Talse. iHence ‘factual equivalence' is a
notion of the theory of reference. ‘lLogical eguivalence’ and
stronger notions can be cons tructed, correspondinz to the
case where two sentences are'necessarily' either both true
or both false, by virtue of the meanings of their component
expressions. Cf. Carnap, feaning and Necessity. Cf. aleo L.
Scheffler, On Synonymy and Indiredt Discourse, Philssonhy

of Science for a discussion which, by implication, touches
on the linguistic relevance of these further construciions.

C;i)(pa4j? Vore properly, this is the case for cne interpretaticp
of (6). There is enough ambiguity in the meaning of 211

these sentences to make the constructicn of & clear cut

example, pesitive or negative, quite difficult. This

ambiguity is itself a good reason to steer clear of a

semantic orientation. We will see below many instances

where ambiguity of interpretetion is relsted to ombizuity

of formal structure (i.e., constructional homonymity, cf. p.30)
but this is not one of them. Eemantic ambiguity with no
discernable strwvctural correlate is anfother of the many

problems of the theory of meaing,

- E .
¢ (p. 4}? 181 nas unwittingly and unintentionally done
something which B took as an insult, it might be correct o

sayD"B was insulted by A", but not "A insulted B".
(&
(363 (0. 439 Just as in the case of grammaticalness(cf. fn. éc;f

we will see here too that when the problem is framed in
non-semantic terms, considerable generalizaticn is possitle .

instance of a transformational “elation, where synonyny
obvicusly could not be offered as an explanation for other
instances.,



o
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3
T
(&) (p.as) Cf, Herris, Nistributional Structure, Linguistics
Today, Word, 1954, for discussion of the parallel and lack
of parallel between grammatical and semantic study, and for

other comments bearing on the topic of 85,

)
(3&) (p.44)In this connection, it is interesting to note a

proposal to incorporate parts of the theory of meaning into

the theory of reference. See Ggodman, Likeness of Neaning

_égggﬁ%g&gg“}qmb ngle .?AM T anﬁ;keness of Meaning, Analysis.1953(?)
Tt Hf the difficulty with the theory of meeaning is that

'meaning’ tends to be used as a catch-all term to include

every aspect of language that we know very little about.

Tnsofar as this is correct, we can expect various aspects

of this theory to be claimed by other approaches to language.

(uw
(39)(p.45)Personal nsmes might be an instance. Suppose we
find that we can establish this set on distributionsl grounds
and independently, on semantic grounds(but in the theory of

T4 wight he arqued thd

reference, not meaning). f$he semantic characterization s is
¥ more revealing, in some sense, than the characterization of

this class in distributional terms.

¢ us)

é0) (p.45) For a brief characterization of the extended sense
in which I am using this rather vague term, see the last
parasraph of chap. III.

wy)

@égh(p. 46) An operational interpretation mught be suggested
for the more general sense of conformity on the basis of the
pair test for utterances. Assuming the segmentation into
phone-tokens, and tsking our utterances as tapes on which
utterances are recorded, we csn literally substitute a scgment
of the tape A bearing a phone token sequence 2 for & certain
segment of B bearing a phone token sequence g)yielding a new
tape C. a8 and b will be said to conform if the pair test
shows C to be a repetition of a tepe which the pair test has
already show to be one of the repetitions of B. Conformity
of utterances is thus a special. case of this operation. If
some such approach is used to characterize conformity of

- Dhonggloken ggougnceq, UG must be prepared to ac%at th
consequence that allophones of distinct ‘;J:c;nemes nay cozr‘r
(ef. Schatz, The Role of Context in the Perception of Stops,




Lenguage, 1954). Neturslly, various allophones ci cne

phoneme will not in general conform in this sense. A

vhonemic theory based cn distinctive features will no% -
‘ require this extension cof conformity, since ‘phonetic

i similarity' will be determined in terms of a fixed set of

phonemic features, acoustically defined in the genersl

theory, and availsble, presumably, for all languages, hence

constitLting a part of the definition of ‘language’.

h\ éwf(f.h
@42)(p. 46) Cfo Bloch, A set of Postulates for Phonemic

Analysis, Lan e, 1948, Harris, Methods, Jaxzobson, Fantu
and Halle, Preliminaries to Speech Analysis, Ha].le? Tgeﬁ Wanual F%W
Strategy of Phonemice, Linguistics Today, Vord, 1954 Zor

discussion of wvarious apprcaches to phonemic theory.

(41
G#ég(pn47)A phone -token-name, taken in this way,is a symbol
in the metalanguege to the langusge L being described. It
denotes (or represents ) a certain small segment of L,
namely, a segment that we called a phone token in hé;l, At
this point,there seems to be no point in thus shifting all
notions up one lenguage level, but we see directly that this

1ea%s to a simpler and more uniTied linguistic theory.
ik

() (p.48) Cf. Harris, Yethods, §5.2, 89,21 for discussion

of such problens.
¢ 50)
48) (p.49)That these are sometimes pronourced x¥mn difierently

is irrelevant. The example is valid if in =some instances
they conform.

el
(4e) Cf. Wells, Immediate B Constituents, Lansuage, 1947

and Hockett, Two Models of Grammatical Description, Linguistize

Egggz; Vord , 1954, for discussion of these cases.
LQﬁCégg(p,BO) inscfar as it has syntactic correlstes, i.e., the

distinction between "read" and "reed", vut perhaps not between

"sun" and "son".

p— “[33)-_.. < ampgte SRR R e M R
(48)(p.51) And in principle, we must provide operstionel

interpretations for these, though this “ask can safely be



'Lb

R (auf'a-cami
(qi)ggg(p.ss) For instance,

v p’t&!C{' 51) C{ HM HUMMLQ @fb g« a s?m.(ar ﬁpprm(,L {U (W-ET‘: (wlﬂ:

I_’ﬁ'!ﬂ

disregarded,as trivial,

'*99(?@553 Cf. Bar-Hillel, On Recursive Definitions in Science,
P 53)= ¢ i
XI Congress of Philosophy, 1953, and Logical Syntex and

Semantics, Lancuage, 1954,for a discussion of the possibility =
) ‘~r|| UIM :‘
of using non-circular recursive definitionBjL.ne. My own
feeling is that Bar-Hillel is much too optimistic about the
possibility of using recursive definitions te reconstruct
actue! pm&wﬂv o€ g
the kind of interplay between levels that we find in linguistic amﬁsm.j
srocEdtras. And if we limit our goals to the establishment of '

a practical evaluation procedure, rather than a practical

discovery procedure, then the method described here will

avoid circularity with only direct definitions.

(g6
fﬁﬁa(p 55) Heview of Recher.-_a Structurales,h‘

JAL, 1952,

Mandlebrotma work (cf. Sﬁfﬁctﬁfﬁl
fornelle des textes et communication: deux etudes, Word, 1954,
and references cited there--algo Miller, Communication) is

an important case of independent materisl which can serve as
criterion of adeauacy for linguistic theory. From general
and intuitively appealing considerations, Mandlebrot derives
gertain statistical conditions which elements of a well
constructed communication system might be expected to meet,
and shows that words in many languages meet these conditions.
If we can give a definition of 'word' in linguistic theory in
such 8 way that in particulsar languages the elements defined
to be words are distributed in texts with the re& ative

freauencies required by !Mandlebrot’s 'canonical law', then

<wEy medilis can cerggggey be Mas&i@ifiw:li@-iiwf - it

the adequacy of the construction.




(58) (p.57) Verbal Context and the Recall of Meaningful Material, American
Journal of Psychology, 1950.

(59) X We have mentioned above (h3.1) that even a dight reliance on the clear cases
may impose stringent limitationa on the x constructions of linguistic theery, since
this theory muat be adequate to provide grammars meeting these relatively clear
conditions for many languages. For further discussion of this problem, often
referred to as the xm proble of the psychological reality of linguistic elements,
cf . SmphtpximxBxramibip Sapir, La realite psychologique des phon;mes. translated
in The Selected Writings of Edward Sapir, Mandelbaum, ed. Also Trubetzkoy,...,
Harris and Voegelin, Blicitjmg, Harris, Distributional Structure. Aside from
correspondence t¢ intuition, we have other (edqually vague) criteria that grammars
and linguistic theory, like any scientific theory, mustt meet, e.g., simplicity,
naturalness, etc. Cf. Chap. III, expecially 418.2.

(60){p.59) As the alternative to 'playing mathematical games' has been stzled by
Housshelder, Review of Harris, Methods, IJAL, 1952¢ [l on wedl pege




fn.60 Cont'd. There are other conssquences ¢f the Iformulation of the. _mf3m;”

1God's truth® - "hocus-pocus” dichotomy that appear to me ERXER equally
unfortunate. There is apparently a strong temptation to label as hoc“-spnous 1_,;
views to which ons is opposed on some grounds, usually unstated. Xz l.g-,
Hockett in Manual refers to Harris! treatment of juncture as "mosi misleading

and unfortunate hocus-pocus, because Harris states that cach juncturo is 1tul1!
phonetically ssro, functioning solely as an environment for nthgr nemes :%fah

. ""I" |
undergo various changes in the environment thus constructed. ” appam ‘o me
bYe a perfectly clear and well-defined interpretation of Juacture, and 1% 1! l pitfj

natural interpretation, given the conception of levels sketbhed above, lpd_ _
developed by Hockett himsslf in Manual, p. . (Furthermore, I do not see hnv 4
differs significantly from the conception that Hockett advances). Junctures are’
regarded as elements of the phonemic representation. Bach juncture is itlolf :
correleted with the zero element of the lower level phonetic representation, and'
the sequences X-juncture (for various phonemes X) are correlated with various :
pre-junctural allophones of the phoneme X in guestion. One may or may not gpprbve-$
of this characterization, but it certainly cannbt be accused cf obscurity or 'hocﬁlé
pocus? in any sense. A characterization in the general theory can be criticised :
on the basis of the results to which it leads, or the nature of its formulation.
Since this characterization presumably leaddé to the same results as Hocketts, and

since it is formulated in a perfectly clear and logical fashion, I fail to see any
basis for the allegation that hocus-pocus is involved,and that it £xk¥x does not
meet the swskifizmktwnamefixkissm standards of the so-called "God's truth® approach‘
{nor does Hockett show how this Judgment arises). There are many similar cases in '
the literature. I mention this not to defend one or another interpretation of

juncture, but to cite whatm seems to me an unfortumate tendency in the discussion of

linguistic theory.
oined not bo be misled by theories, but just

(61)(p.59) Thus the linguistd is en]
to describe !'the facts,' the 'real structure! of language, etc.




ge . Im aens'merm the mature of ngulstic theory; we have been led to regerd
tis thaa-y i.ingﬂ.uit-iﬂ awzm as mmg, Msnmtialiy, the abatrast atudy of

‘lm@ of z=;rf=*+ -.......,---—-—-,-.’4'. “-‘eﬁ ﬂ-a',.zzgrﬁa te dsvelop cortain of the s;eaiﬁ'ic‘-

mhmhﬂ&fﬂpfe;on‘ﬁicn, asﬂmw:ﬂldwolup B0 minplommtha‘bwﬂl
1
be useful latsr ca.

A li.nguiut:lo J.ml u & mtai ; L ia which we construct unidimensional
'raprountatioms nr nttare.maa.. Tlma a lw;l has a certain fixed z=d finite
'alphabat' of indoeenposablo atomic elamta, which we wil'.!. call :l.‘l'.s torines?.

Giv-sn two primes of I. =z aan form a now elament- of L by en op r..‘lev* calle" 14
| ) Crt ¥ :a&r"j digtiret

‘consatenation'; symbslized by the ardh ' 7. Thus 4f g and b "‘3\ primes of

Zy we can form g"h end b"g as new elements of §. OConcatenation iz essentially
N J
the process ogapouing, whore primes a2 Zaken as ‘lsiters'. Given tho elemsnt

8"bf and the prime g, we can formgih o mew slemsnt by comsatenating &b wit
}'Fn-“'i‘lf.(f' b LL!

=

a=
& @
-

JL).

This alement is dencted ®{g"p)7c%. It is m the elemant formsd by concatensting

prise § and the elesment b'c. That ia, a"(b"e) = {&*b¥s; "e"(bej® end
H2"bi"g* are names fer the sams element. Bacanse of this property of
gesocigtivity of concatenation, we can drop parentheses; and write this alement

~

"% 2. Boifsy on the phomemie level ln English we bave the primes b, i, and n,

and we can form the compound elemenis p°i, i"p, n"i, eta. Concatenating p''i with
o we form {p"i}"n, which is identicsl with the element formed by cencatenating p win
,?.;_’._. 2. This can thus be written unambiguously as p i'n, the representetion on this

il

evel of the word %pin®.
In general, given two elements Z and & Y of ;., whather primes or not, we can

P

£578 bF consatsration 34 new olemssls LY and ¥ 2, and concatsnstion is asscciatéve

mm mm#_w ey

for such compound elsmemis. The siemsnts of the sysien i wiil bs called atrings
% i
e

It is convemisnt %o assume that the system L srotaine an Ideptity olement




. which, when concatenaied with auy string X, mlda again t.he st

call this element, which is uniqus, the umtE or ga Thus fﬂ!‘ ﬁliF

Porhbw
_
(1) ¥ = U% =X At
Cooe Nt
:.u:L-.”? I w
belovs i ”'”‘T

Fe will aeaqthau the postulation of 2 unitp element in eesh lm" maﬂy ai.ml
the construction of levels and the development of the ’m relations |

The =k unit elsment U of L must, hom.r, ne'b e ueafutdiit
'zero elements'! which mey be sot up as primes of L, nll :Ear uM.ch we use

symbols #f %, ®g.%,.., (T will not be considered & prize, ut ot courss 1% h
L i pRbanE
elso not a compound string). Zero morphemes, eto., are quite !’milm ia 1

work. We can characterize a sero olement of the lsvell as & prims of L wh!...‘“

consider the two levels Pm end M, the phonemic and ths morphemic levels,

respectively. We can 'spsll’ a certain utterance in terms of phonemss or in

(3)
terms of morphemes,£8 1.e., we can assoclate with this utterance e cortain atrinvg_l

in I 3 and a certain string in ?ei , a8 in the firal parsgraph of 3 $e3» Bub thess
etrings mre ralated. The ‘morphophonemic rules! tell us which s stringm of phomms
corresponds to a given string of morphemes. We can thus defins a ‘mapping! on H
which carries any string in M inte & string in g. This morphophonsmic mppi.::g
will tell us how to spacify a morphems in a given context as a wtring of phonewss.

If & certain morpheme is mapped into the unit ¥ of the phonemic lsvel, 1.6;, 1r 1%

wor lsvel, then ws call this morpheme a'zere _._rphgma' and

morphemss has a perfectly clear meaning. Zero morphemes canmt be addsd or é:f.i*;*ﬁd -

at will 4n representatisns in the level H. and they are -mhi:xﬁh the same

,—,...J,.-- i
SRS  WHEWLG, - S uae A= - *’ m LR
e T e eI P o e 8 : i
-'\‘.\'rx. \‘i FLE3 GAE S ULAT TSN ljmﬂﬂ BETTS W -

#Q, To recapitulate mors formally, = lingeiztie Jewvel L hge
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the basic form of a concatenation algebra, where a concatenation algebra g ils a

triple [-6, N ; =1, [ being a class of elements, " a binary operation, and

e binary relation satisfying the following system of axioms.

Ax.1l. = is an equivalence relatiun.
Ax.2. I1fa, D, c, 4 are in C, and g=h and 8 o=d, then a’c=bd’d.
Ax.3. If 8, b are in G, then a"b is & uniquely determined element of 0.
Ax.4. If 8, b, ¢ are in C, then 2”(2"c) = (a™b) c.
Ax.5. " " "W % nw, and-g'b=a’c or bamc’s, then b=c.
Ax.6. " ® ® #, 4 are in C and a"b=c'd, then there is an x such that either
a"x=c or c'x=a.
Ax.7. There is an x in C such that for all ¥ in C, x"y=y"x=Y.
(It follows that this element is unique. We will desighate it ', the
unit element of C.]
Ax.8. There is a p in C such that if x"y=p, then xfy, and x=J or y=U.
[An element p with this property will be called & prime. Thus U is not
o prims. The class of primes of § we denote ! o]
Ax.9. If a is in G, &#U, then there is ap, 4, ® X, X In T such that p and g are
primes and a=p"x=y q.
ef.1. 'a<b'! =;, 'there is an x,y in C such that x"a"y=b, and x#U or y#U.'
[i.e., & is a proper substring of b]

Ax.10. There is no infinite sequence %_a_n;’- of elements of C such that for all n,
2o+1 < 2p°

Ax.10 is called by Rosenbloom the descending chain




struc urs s" se.ch groammatical a.—ter‘ﬂ

a set of elements (which we will call ’kmrkeraﬂ), cne at Hhmh iu a*diﬁe& to

each grammatical utterance. Ths Ie~marker of a given ub‘termﬁm 9 mt cantlin,ﬁthfﬁ.‘

1t all information as to the structure of T on the 1evg1 L. The constmtion of

qﬂ.—

L-markers, for each level L, is thus the fundamental task 1:1__3}_.‘;1:3!11915_5.0 mlyain.
and in the abstract construction of linguistic theory we mqt t’lj.e‘ts:?mim what

sort of elements apﬁaar as markers on each level. In the qﬁi§ of most levels,
markers will be simply sirings. Thus on the level Pm of phonemes, sach g;mtiqnl'
utterance will be represenisd as a string of pnonms; tha &-wkaz ef Fpin- ]
eve net alms 1_,,1,

strings. We will see bolow in chapter VI that it is necessary on the level 4 of

in Bnglish will be jJust the siring p"4"n. However, ue._rk:qr_s

phrase structure to take as P-markers certain gets of sirings in P, if we ave %o

h
litdd

provide complete infeormetion sbout the siructure of esch utterance on_’tl_t._i_s_.le!'
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m mﬁ.:inn 0 1;

they are assbolatod iy & _
I.ntam otthoupping %3 m:ithnnﬁonufﬁ-nrhr. w"c__,

=

and general eense to the important motion of mmm Mﬁ! (ot abwr-
: Q.‘}}‘. ¥e have a case of constructlonal homonymity on the 19;5'@1_5 _ v_qbex_: the mppiné

giver a %Bar _

& essigns two or more Lemarkers to a single utterance (mara oxpliciﬁf]y. 0 a
set of conforming uttar&nca;} This utteranse then fells iz the '-'?er..a, of ‘two
distinct patterns, and if our thsory is sfequate, mmi such utterancesshould -be,'inttﬂ.t:lm.‘i;!

u casss of structural ambiguliy.

Ao
Fe zsed not require that the valuss of lobd o1 p. é”(’}




-Lgrammatical utte“ances may'si_plyzhot b

certain level. Below, we will see tha use,uinessuo_f

the level of phrasce structurtmin guch a way that cer__ain 5
(5) & :

utterances have 1o markers on this level

11.] In very general terms;;then, a leyal'ggié“aﬁéjéféﬁ'“:
75 : sk

W £= [._Iisﬂ-r.E}_s--s%ﬂsﬂiésq?le”'s(?n.]

where (i) I is a concatenation algebra with L as

ites set of primes.

(i1) 31,,.;B@ are properties and relétioﬁé
defined within L. R, is the idenbity
relation =. _ __ _;_

. Sy R = o

(iii) /” ic @ set of L-markers —- ebjeeds of

some sort comstructed in L.

(iv) © is s mepping which, in particular
meps M into the set of grammatical
wtterances. We can regard § as a single-
ralued mepping into the set of

equivalence classes of conforming utterance

(8)

al= 2 V=
GCHENB .

(v}(fj ""n are relations between L and

_(} er le‘{wl.ac

We will uvse rmeecewiots—-og® cuper~scripts To iadicate %o

when anveral 1Fvels hawe

<
chiech level R.-ﬁ and @j belongz

-
[

In linguistic theory,thel, we conatructna get of levels of




:u?fqtﬁiijaghh§§¢fﬁfized in terms of the primitive Qﬁﬁiﬁmn ¢f linguistic K“

_;for the primitives delimit the area of bﬁ‘havior that, in terms of
i:ifigé theory, can properly be celled linguistic.
A %.8. It is interesting to inaquire into the question of how

“,CIOsely we can specify the primes of the various levels, within

linguistic theory is reminiccent, in certain respects, of much

_;ﬂ%ﬁgggiaférmr(a}; The notions developad on each level must be B

thaory. The resulting system of levels can be Eﬂiﬁiﬂi&iﬂﬂ as
offering a definition of 'language',(7) and the operational tests

general linguistic theory. The program of developing a meneral

earlier sttempts to develop a universal grammer. These attempte

have generally concerned themselves with such questions =ss whether the
categories of Noun, Verb, etc. =re universally applicable. We can
restate this as the question of whether it ic possible, within

general linguistic theory, to construct a2 fixed set of elements

which must (or may) apr-ear as primes on some level in the interpretetion
of the theorv for every language.

For example, in the sbstract develo:meut of the level of
syntactic categories, we might sttempt to actually define "Noun",
"Verb", etc., as primes of this level, fixed elements that may
occur in the description of many languages., Or we may cimply define
"syntactic catezory" im such 2 way that the nouns of Inzlish, for
instance, turn out to k® constitute a single syntattic catezory,
though there is no way of ascociating thie syntactic category with
some category in some other language which we might also like to
consider to be nouns. ¥ The former solution, withtgﬁ actual e
construction ofda-?i}:e:?p-ri'.ﬂe W o can ‘a-;:-ﬁear in'm.f)_;réﬁma.ﬁ._éal -
description of various lsngusges, is, of course, a much more powerful

Cor-reackin A
d-Ffdearrt-s.

and one, if it ie at all possible. In our discussion of

‘syntactic categories and phrase structure we will not be able to

i TR L MR
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approach cuch 2 construction. We will mereliy suggest fmxmsi certaia
formal conditions that the primes of these levels must meet, and we

will make no attempt to construct primes with, in some sense, a

fixed 'content' for sll lansuasges. It is not clear what sortlof haaié
of primitive notione would be required for this much more ambitious 'I
undertaking. Certainly such constructions would require a mudh-riéﬁi
primitive basis that anything we will consider. In the discussion of
transformational structure, however, wé will Be able to give a much
more EmERBEmEm concrete interpretation 6f certain of the primes of

this level, end it will meke sense to agk, in some cases, whether

distinet langusges have the same transformations.

12. CSuppose that we have, as primes of the word level W for English, 54
the elements 'lﬂew" ’ "York" 5 "Gi ty" 5 flis“ & Hinil 3 !IState n N Then we sl

can form various strings by concatenation of these x elements, e.g.ga)f

(3) New'Yorx"citvyNish in Wew York” State.

(3) is a string in W, in fact a W-marker of the utterance "New York
City is in New York State,” since on the level ¥, markers will be
simply strings in v.

For many purposes we need a notion o 'occurrence', which
will enable us to refer unambisuously to the second occurrence of
"New" in (3), etc. Using a device of Quine's&g) we can identify an
occurrence of 2 prime X in 2 string Y es that initial substring of
Y that ends in X. Thus the second occurrence of "York" in (3) would
be,literally, the string

N N. A

City is"inNew Yor

k K = : e i o _. - ity
v e - - ——T === » h e M‘—.ﬂ‘.‘..:r:—"':_.:_
s occureence or L!orE" in (23 would be thg string

(5) Kew York.

(NN Waw™r
L o g | LY S Lg

— “and the




2._ ‘-nmf;m t.u‘bm)

We will also have to speek of the occurrences of noa-po

(¥

and it is convenient to corstrue <F) as being, simultsascusly, 4
I’ LA s ﬂ Ny - A

an oceurrence of York , New fork , in'New™ozk ..., and

of itself.

Nef. 2. Z is an gcgur: T&JCC of X in ¥ if there is a ¥,, ¥, s.%.

occurrence of itseli., IF then W
“‘L‘“A“‘&} i fa'-‘hcqﬁn !i rbgelf)

substring of ¥ is an occurrence of U in Eu

Though this method of intreducing the nobion o~

occurrence is somewhat artificial, it appears To e
parpeses,
adequate for our = TTORS A different approach

be to develop en inscripiional

éag would be considered as & gtring of Xm eight distingt

L
L

pirimes, each a unique cccurrence ol
relations on each level would then ve the wrelaticn of
conformity , holding for

i
. . LB ao L
the sixth primes oI z;%:kl ) While this

it requires somewhat more elaborate coig

approcch ie moxr

natural,

nstance, between the firvsi and

and for this reascen, we have not Followed it in this siudy.

occurrence Z of g in E, we wi]l often Tﬁquirm a notation fo
the string thet differs frcm ﬁ_cﬂl; in that Y is sub%iLt't:

imes,

ich (3)




Def.3. X(Y/W,%) is t.r;e string z such that either: for some l-il"iZ-f
) 280% = X,
(1) = 2,'T%,
or: there is no 11.12 mchthlt
ot Erwen ant X = X e
Thus if W actually is part of X (occurs in _:_:). “then % is an occnrronﬂld'
¥ in X smixgx [2=Z,"¥], and gl" Y 1s an occurrence of Y in X = I(I/,'_’i)- Hl
does not occur in X, then MEMAGIN X(Y/W,2) = X. If, for example, X=(3), ¥=E

2=(4), and Y=an Dastern, then X(Y/¥,Z) will be

(6) New YorkK 0ity"is"ir an"Eastern"State.
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R(L/W,2)

C% W=New York Z=
X(X/W,Z2) will de

/(ﬁﬁ New"i’ork in"an"Eastern“State

Eﬂs—

and Y=an"Eastern,

/
I 2*2 This notation can be extended to cover a more general

case of substitution. %Given a string X, and an occurrence

Zy of Uy, Z5 of 2,”,2 of W in X, we will denote by

=T
(7) w X(E]_/"_v.l A 1?2@2?;35 o ,YB/EE,_Z_n)

P}

the string formed by replacéng W_i by ¥,, where ﬂi precedes U, 4

Z ) is the string X s.t.

E=

Defott. X(¥3/Wy,Zy5..031,/802,

(11)4 X;,...%, s.t.

.|\ -
(b) for irl, Kj; =i ]_ 13. j_+]_/?n 1%1"—#1—11 l)

X =..% WJ“.."T - .":{ .sy €tc., uftil finally,

(1)

in X
.-J:- .

where g;o-_-g.[ agﬁ‘ _Z‘_i'is an occurrence of V.




The specisl form of this definition is

_x’ ‘..! o. .l.lxn 1!!%..
by tho manner in which we have defined 'oucu.rnnce'
Suppose that xu(a) LG -zlwl'.'w !'ork. -(u) I= the larzest. m
..x.(.!l/!l-! ir ._8.2) is S

(8) the largest Litz"in"in’h_n'mt_em‘}__
and ‘the intermediate step ;1 is (6)

14. In the discuul.on a‘borre, thon. n l:nn -given no actual contont to tho _
or relations of any lingu.i.uuc 197.1. ‘but ’hnﬂ loﬂ the ﬂ.ttor open :l'cé
constructions. 'rhe roqmlramontl that a lovel mt nut- are qu:l.ta brcad, nnﬁ
are free to devalop the foml stmturo of tho mim lwoln in many M.ﬂ'oron_:_
ways.

In particular, though the M roprountation that we construct mxm

i we have wit f'ef,ul !
middmenrhymebxénx on any linguistic level are unidimensional, there—is—ne—Tsasen
thab
4w left to right order of representation §p corrupond directly to toa:pornl

order in the representsd slement. Discontinuous elements provide a common l:tx x5

instance (though not the only one) of non-correspondsnce between order of




”ﬁdgg the " largest city is

T,
—/'/

—-._, s r 1 ,;'l_ o ;Alr

2{_"._2‘“ }_rl “l&‘“in 1 fn Hitm 0. GALS

definition is dixtated by the m: ¢ in which we have

4
¥ =E2=21=New“York, §2=£§g,

W92y _§2/ LovZp ) is

Suppose that
zd=the"1argest. Then X

"Eagtern State

unidemens] or left to right

ord€r in the represented element. Digcontiniqus elements

rovide a commorn instance (though not the only e) of

non-correspondence vetween ordffﬂgf/;;;;;;entation and

(12)

temporsal order. Thus Semitic stems are composed of

discontinuous roots and vowel patterns (e.g., Hebrew “yeled"

is broken down into two morphemes, the root "v,.l..d" and the

-=5¢¢
vowel pattern "..e..e.." €& Appendix to chap. 5, velow}),
but they can be represented quite adequately as having the
order root-vowel pattern (or vice verse). ™any other cases

of temporal discontinuity of elements can be handled easily.

On the other hsnd, the general case of discontinuity presents

(1%)

problems,
we rule out the possibility of certaiﬂkinds of discontinuity.

If more seneral kinds of discontinuity than we can handle

By accepting a linear system of representation,

occur in language, a more complicated theory of representations

—

T e s
l w é_nagssar:?:gl‘" ——— - A - o

The question of left-to-right and temporal ceorrespoadence

can be rephrased in this way. Suppose thet on the level L,




TI-%7C
Lewavkers ave simply certsin strings in L, and cne of these
markers is the string X= ﬂﬁfg@”o..ﬁzn
msrker can be taken as denoting a certain set of grammatical

(X; a prime). This

atterances (perheps only one), where & (ef. 310, above) is
understood as the relstion of denotstion. Let Tl be one of
Suppoce that wehave
the denoted utterances. -W-.nq defineéé in such & way that
each prime of X denotes a certain segment of Tl. Ve might
expect Kl to denote an initial segment, 12 the following
segment,.., X the final segment, where these segments do
not overlap. Mﬁut there is nothing in our definition of
levels that necessitates such an interpretation. That is,
we have not required that ii be an order-preserving mapping.
As long as no such requirement is laid down, we are free
to regard as a linguistic level any structure that has

(&%
the formal properties of Cé%. Ve will make use of this

freedom below to suggest transformational analysis as an

additional level of linguistic structure. Here, the order

of representstion bears no relation whaﬁbver to temporal

order, though the system can be interpreted as a concatenation
will appear belous

algebra, and it eppesrs—to—msg that there is good motivation

for doing so. For instance, we will see that this leads to
;\P‘ M\‘k{q'

a natural ané effechbiwe extension of the notion of

constructional homonymity. It would be possible to require

as a condition on levels, that & be order-preserving, or

partially so, but I see no motivation for this, and in view

of the existence of discontinuous elements (and the desird ility

A

of gaigin? markews-ac clmmamts other than Gegggpes Qp some .“Levelah

it might be difficult to formulate such a requircment.




Footnotes- Chap., IX

(1)(p., 60) The particulsr form of theee constructions was
suggested by an unpublished paper of Henry Hiz, entitled
"Positional Algebras and Structural Linsuistics®. In the
details of notstion and axiometization, we generally follow
P, Rosenbloom, Elements of Mathematical Logic, Appendix 2- ,
The Algebraic Approach to Language.

(2)A string is regerded as a single ‘object’, mm distinct

r

from a sequence. Thus the string lexg”.. X, must be

sharply distinguished from the sequence Yl,.f,ﬁn s or the
e - a

sequence Al X549 X‘ KQ,.,.ka 1 KE,

concatenation thcﬂ“” differently without malking this

etc., We might develop

distinction. This would give & more economical theory, Hut
would require certain avtifici
Logic, ﬁsq.

(3)(pu 61) The distinction between these reprezentations
awk ie sometimes coufused by the fact that morohenes

al devices (CI.

generally given in phonemic spelling.

(p.6%)
(4) .80 far we have provided only one way of constructing

elements in L

= ?

namely, concatenation. But we will assuvne

with no further question (or mention) that each level includes
a full set theory, so that we can also form sets of strine:,
sequences of strings, etc. This assumption may be cispessa
but it simplifies our constructional task(or &t least the
exposition of i%). %gb%hnjus Yathenatical Logic, ch. 7,
for general backﬁronnd on various kinds oi conca EPRPbltﬂ
theory. QE% &homsh?, Systems of Cyntvactic unq'yuws. for
discussion of the possibility of constructing liaguistic
theory with very meager formal spparatus, using aany devices
developed by 5oodman (Cf. The Structure of Au*?arance} and

S

foodman and Suine (Cf. Steps towards a Comstruciive Nominsiiwa,

Journal of Eymbolic Logic, 1947

(5) "?'63%; H""‘L‘u»‘!" iiet1] appen
utteranccu acquire 'partial ph

(6)(p.64) But conformity, as discussed indhep. I was a

matching reletiorn, which is not transitiv

W
=

from any logicel




assumption'that it is actual}y—ﬁn—equ&#alence

st ruct equivalence re rom it, TLLQH i
mpst consiruct en equivalency, Fol LRBRPR.L ‘::P’:,
(7)(p 65) Certain levels mav be missing in the analysls ol

particluar languages. The exact conditions under which
this may be the case can not be atated unt11 the levels are

1,

[EETTeTE
[T PRI

actually constructed. _
(8)(p.66) Henceforth we will denote a linguistic expression
either by that expression within cuotes, or by the expression
italicized, whichever is more convenient.

(9)Mathematical Logic, p.191'3~*eda

(10) (p. 67) Cf. Chomsky, op.cit., for some elaboration of
this inscriptional apprcach to developing linguistic theoxry.
o e
(11)(p.68) If W, and VW, , overlap, thiz substitution becomes
meaninzless. (1), def. 4, is formulated so as Lo rule oub
this possibilitys Som wow-uwits |
(12&3!& Hacris, letnodg, for discussion of discontinuous
morphemes. Cf. also Vells, Immediate Constituents ,Language
1947, W, Hockett, Provlems o Forpuemlc bnalysis, ibid., 5,

{
Fethods, 19.21 for other relevant situations,

(13)(p.62) € Hockett, Tormel Statement of Meorphenmie
e Yodels for Crammatical Description, LlnﬁulSLch

by
i
g

=

Today @-w; , and Chomulky, cp. Cite, Ey , Tor aiucusg¢on

(14)(p.59) Tn this studv, suprasegmental Teatures (piteh,
stress, juncture) have not been considered. Ultimately,

of course, these phenomena must be incorporated into any
full syntactic theory, snd it may be onau this extensiocn
w111 require & more el laborate system of Tcprcsen cation,

@Bz iocketm, Two fodels, for some discussion of this d
pessibility. Se M Som  discussion o :‘“FM s
C“ﬂ\lSL B tucludes shamy + Juncbure y Wt fnesetruss lrnearnl,—j «+ v&r"e*%‘mfir*,

|n U WTEHFM{ Waq
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15, Suppose that-ws have complsted the abstract development of a sysiem of
lnfala of the type dsszeribad in Chapter II. We gggﬁtrunt s grammer of g language
L by showing hor; in particular, this system of levels spplies in the cass of L.
For each grammatical sentencs S of L, the grammar will state the co_nstitmnty ‘of 8
in terms of elements of sach levsl. That is, ths grammar =ust'piﬂvjdh the msans
for constructing a set of representations for each grammatical sentence S, = each
_representation being a 'spelling' of S in terms of onme type of element.

A gremmar must also state the sst of merkers of each level, whsre thess
may be distinct from the representing strings {(cf. 30)e  Ist us assume that on
every level ;_,, the %-markar of s grammatical sentence S can siways be dsrived in
& mechanical manner from the set of repressntations of S on the levai:é, once this
set 1s given. This will always be the case in our constructions, end this
assvmption will snabls us to limit our discuesion of the form of grammaers to ths
problem of gensrating the sat of representaticne of grammatical utterances on

st it

sach level. We are thus laying down as a condition on lavels t-r to
Lf, Jre e wt
ﬁh g all structural

e
+

"l—'ﬁ_

differently, as a definition of structural ?nformaticn'
information about grammatical utteranceakégiéirivubla from the set of sirings that
represant utisrances in each level. And in determining the form of grammars
we must maks clear exactly how a gremmar provides this structural Iinformation; il.e.g
how it determines bepressntations of utisrancesg and L ‘”hark@rﬁﬂ

We sent linguisticik thesorry to snable us ito choose ameng propesed grammars.
Every consideration that i1s relevant to this choice should be bullt into linguistic
theory, into the sctual definition of limguistic elements. So far, the only
condition on grammers has been the requirsment thet the actual system of devels

determined {in a manner yet to bs givsn b; the grammar be of the form required

NI > rE——— - v [l 22 S,



by linguistic theory, i.e., that each level have the proper

structure, that levels be properly interrelated, and that
they be related in the proper way to the corpus of utterances

of the lesnguage under analysis. But this formulation

cLaraoﬁﬂmw}fﬁ

s T

jeaves out one of the most imporiasnt snd parvesive featur
of grammar construction. In careful descriptive and
methodological work, we almost always find that one of the
ﬁf‘&mmaifga{
considerations involved in choosing betweenqanalyses is
the ‘simplicity*of the grammer in which these analyses are
presented. If we can set up elements in such a way thet
very few rules need be given about tTheir distribution, or
that these rules are very similar to the rules given for
other elements, this fact certainly seems to be 2 valid

3 M q,ue.s{l‘m .
source of support for thim analysis. But such censiderations

crr-{,ﬁv\
are best stated, or necessarily stated, in terms of features
of the grammar, rather than directly as features of the
elements set up for the language. It seems reascnable,
then, to inquire into the possibility of defininy linzuistic
M e genery) "a\\w-«q) ;‘ur'i:'thl

notions dm=pest in terms of properties of gremmars. If

this course is to be followed, then we must carefully
investicate the sense in which a grammar can be caid to

describe the structure of a language, and we must lay down

precise conditions on the form tThat & Jrammar may 28GUME.

It is important, incidentally, to recognize that
considerations of simplicity are in general not trivial or
‘merely estheticq'. It has been recognized ofphilosob‘ﬁical*

systems, snd it is, I think,no less itrue of grammatical systsms
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that the motives behind the demsnd for econouy &are in nany
ways the same as those behind the demand that there be a system

at all.(1) .

16.1. We have seen that thi %rammar must provide a set
wmma Tl
of revresentations for eacq\sentence S. Let us call such

a set the sentencc-grammar of S. We might then, as a start,

take the <rammar to be a list of all sentence-grammars. One
difficulty with this is that we want the gremmar to be of
finite length. while there sre infinitely many sentence~
egrammars. But even aside from this, we would certainly

require a more elegant end revealing description.

Suprose that the highest level repressntation of any
erammatical sentence if the representation Sentence. Then

a sentence-grammar will be & sequeance of representations

nzSentence, and Rl i, let us s8Yy,

ER _Eph!”‘gls where R
a vhonetic spelling, and where the Ei's (1<i<n) are intermediate

representations in terme of phrases, words, morphemes,

etc,(z) Given Ri' we know & good deal about Eifl and Bgel'
since there are severe restrictions on the interconnections
betmeen levels. Thus we might replace the list of sentence
grammars with a set of rules that state what the representation
of level i-1 may be, given an ;;Q level representation.

A finite set of rules can serve to generate an infinite

set of sentence grammar%"if we define 'generation' recursively

in some way. These rules have the general form

where o and /[ are representations, end (1) is interpreted as




...

TV

agsserting that wherever we have an 1§R

level representaticn *°,
we may have an irl"“ level representation A& . Applying

this set of Tules, we construct the set of sentence-grammars.
If many ith level representations are carried into i—l—*

level representations in essentially the same way, then we

will achieve a good deal of economy by giving a single rule

I

A sentence-zrammar thus bears a certain folmal enalegy

to this effect, applying to all sentence-grammars. ‘MQ.FHG ar éaLL
rule € W G () @ conversion,

T )

/1

to a formal proof. A proof of a theorem in a formalized

theory is a finite sequence of lines, each of which is either

en axiom, or follows from precedins lines by the rules of
inference, and the last member of which is the theorem in
question. In the case of a sentence-grammar, the representation
Sentence can be regarded as the single faxiom' (i.e., all
sentence~gramaars have as their first line the representation
ceptence), and the 'rules of inference'’ are the rules of the
gremmar of the form (1). The ‘theorems' are thelﬁya level

representations (here then the analogy breaks down) .

16.2. It is not necessary that &« and B in (1) be full
sentence representafions. Thus instead of ziving a set of

rules
(a) Proper Noun"Verd"...—> John"Vern®,.,

2y (o) ..."Verb"Proper Noun —» ... Verb John

ete,
we can give a single rule
(3) Proper Noun —>John * =

{-:5-.{.;{1 wi[i r».ppl n bobh cases
Cr, more interestingly, we may intmoduce a level of




representeticn solely because it enables us to replace =
sgrest many rules by a single rule about 2 single element of
this new level. An exsmple of this would be a morphophonemic
statement. Cuppose that the ;;E level representations of
English sre in terms of morphemes, and the ;7193 in

terms of phonemes. Instead of associating with each
morpheme a set of phoneme strings (its allomorphs, perhaps
only one), along with the conditions dictating the occurrence
of each, it is often possible to ;523;22 each morpheme 4p€d as
a strinz of morphophonemes, these beins elements such thet

2 relatively small number of statements about the phonenic
forms which they assuge in verious contexts will suffice to

a gredt wumber
determine tire-whelgegetr of conversions of morphemes into

ot

phonemic representsions. Ve will then say that a lanppage
‘has' such and such morphophonemes if this treatment is
simpler (in terms of 8 criterion of simplicity yat to be

established) thap the former ome. In English, for instance,

we have s set of rules

() (a) wife”pl —> /wayv/"pl (ultimately, "wives®)
(0) wife~¥e— /wazt/ Ky (Sbrpl)
( (2) knife“pl —>/nayv/ pl ( " "knives™)
2 (b) Ea;fﬁ“éﬁ,‘"q/gng/QZL (i%f¥El}
) (a) leaf"pl —» /liyv/"pl ( " “leaves")
7 () 1eatXe — /117" Xn  (Xerpl)
etc

Jren o e it : - - ”
whére pl is the plural morpheme, and "/.../" enclocses phonemic
g 2 T .. —

representaticns. A much simpler analysis than this would we Lo




‘gpell’ these morphemes in terms of morpnophonemes, thus

(7) wife — wayF

(8) Xknife — neyF
(9) leaf ~——1iyF
etc.
We can then give a set of simple rules for conversion of

morphophonemes into phonemes, €.£.

(1o§a) Fpl —v/¥/"pl.
(») .F_M&S —-7/2,/“2&. (X‘t{}?_l)

Words that are not subject to this change (e.g., "fife", "rifes")
are spelt with the element "f'* on the morphophonenic level.

If these morphophonemes have a wide distribution, and if

there are many such cases, complexly interconanected, this

(3)

procedure of analysis cen lead to significant economy.

The same type of ergument can De used g ARy o
motivate end justify the introduction of the level of
phrase structure, once a criterion of simplicity is
established, Cuppose that the H;Q level representation of

every sentence is Sentences, and the §¢1§£ is in terms of,
have bo tovustruct
let us suppose, word classes., Then we will méguipe a
LoV evsions
vast number of suwtes of the form Sentence ~% ..., Where ...

. £0me o .
is emx permissible string of word classes. However, we

find that we can classify strinzs of word classses into
phrases in such a wsy that relatively few strines of

phrases occur. In this way we may hge to reduce S
’ i St Broomone e

the overwhelming complexity of a direct analysis of word
clsss strings to menaceable proportions. To state the phrase

structure of sentences and the word-classstructure of phrases

TGt s
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is jointly much simpler than to stase the word 2z . =uss
structure of sentences directly (thoush we will see below,

chap. VII, that this rzﬁﬁﬁiimn is only partially successful).

17.1. Ve see then how considerations of simplicity can
function in determining linguistic structure. 7Ziven a measure
of simplicity defined in the general theory, we con define

the set of lincquistic elements of a given level I as being

—

a gset of elements thst satisfy the axioms of E aind are
properly relsted to other levels), and that furthermore

arpear in the simplest grammar of the langusze under snalysis.
Linguistic theory is thus constructed in a mets. metalangauge
to eny natursl language, and a metalanguage to the language

in which grammars are constructed. In applying this theory
to actual linguistic materizl, we wust construct s srammar

of the proper form, and demonstrate that the set of senternce-
grammars derived from this grammar satisfy the conditions

of level structure laid down in the generzl theory. Among

all grammars meetinc this condition, we select the simplest. ) ;
5 we urt meet J-'-Q-—-ﬂ( the fr'undnwm-ﬁul Nq’ull“fmnr{ of Fl‘ai“dmﬂ an gw{uu{w“ f’r&f'cdurt for &-rummar}

(&#;ﬁ)){JQﬂQhe measure of simplicity must thes be dafined in such a

*

wey that we will be able to evaluate directly the simplicity

of any proposed grammar.

17.2. ©Suppose that we have constructed linguistic theory

in such a way that givena; corpus of utterances for which

we know in advance that there is some grammar, it is the case

that: (1) A11 systems having the prescribed form

for gramnarsﬂ%gimgp+this-ccrpusﬁ G&En29 cnumarsted in
onliPumm— s el

—e=fiifomen..
order of simplicity, starting with the simplest:

(ii) given any such system, it is possidble to




determine in a mechanical way whebther the pgenerated

——

of sentence--grammers has theé presc

A Seay A 1w 1 el etk B P B
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In this case, the general theory will provide a me thod for

. \’ . -
literally constructing the grammarfq’ though perhsps not a Frqdﬂm(
PeeribYe method. The theory we discuss below is Too

sketchy and incomplete for us to be able to[discuss it
fujsih ¢

seriously in these terms, but it seems (Mikahy that such a

goal can be reached by linguistic theoxy. (@) will be met).ﬂpqﬂﬁuhﬂ

if the set of sentence-gram7ars is finite. We will see

;_‘,Ghsdev‘iﬂ c-iiﬂ N c.w‘{‘,ar.q Grte _s'é't
below that there are good reasons for dat.;ﬁiaésg:&ke

o 5.&%\{“(,'1\(.‘{ Arammars in At'l"tr‘hw\l‘h‘ﬁ e
adequacy of a grammar, i

BRI AT

n even though thew:s are
infinitely meny grammatical sentences(3 , chap. IX).

' o eami)
Condition (}) can be met if 'simplicity' is defined in such
a way that, given a proposed grammar, We can automatically
evaluate its simplicity measure,(5) and if, furthermore, there
ig a finite upper bound, determined as a function of the
length of the corpus (e.g., in phone tokens), to the number
of grammars that must be investigated. If a simplicity
measure such as the one we discuss below proves adequate,
we csn weaken this to the reguirement that the number of

distinct atomic symbols from which The 7Tramiax 18 constructed

is bounded, given the corpus.

The se remarks have no practical importance. Ve are far

from being able to construct a linsuistic theory of even a

much weaker kind., But it is important to keep in mind thatl
- - *‘
su® s program is posglke. PO N~ ———mgi

. thy @ .
18.1. In %16 we developed a rough conception of de form of }%ﬁ@?
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qrammars'cﬁow can the simplicity of such grammars be
messured? This is essentially the question of determining
vhat features of zrammers are to be taken into account in

chocosing among them.

In constructing a grammar, we try to set up elenents
having regular, similarly patterned, and easily statesble
distributions, and subject to similasr variations under
similar conditions; in other words, elements about which
a good deal of generalization is possible and few special
restrictions need be stated. It is interesting to note that
any simplification slong these lines is immediately
reflected in the lensth of the grammar. Ve have a
generalization when we replace @& set of statements, each
about a single element, by & single statement about the
whole set of elements. We cen generalize the notion of
generalization to cover the situation where we have a set
of statements (each about a single element) which are
jdentical in part. Then the common substatement can be
extracted out and stated only once, applying to all
elements, with a consequent shortening of the grammar.

The demsnd for ‘patterning’ would appear, in meny instances,
be inberpretalie o¢
to meduce-ts a demand for generalization in this broader

sense .,

I+ is tempting,then,to consider the possibility of
devisinz a notstional system which converts considerations

of simélicit?'into considerations aﬁ length. This would

amount %o constructing a set of ‘notational transfor-ations’,
Conye’s fb"?; P

to be applied to grammars which ere sets of ghaboment of




the form (1), in such a way that the simplicity of such
grammars is & function of the number of symbols in the
grammar., (More generally, simplicity might be determined as
a weighted function of the number of symbols, the

welghting devised so as to favor reductions in certain

parts of the grammar.) Full generalizations and elimination
of specisl restrictions automatically reduce ihe length

of grammars, and the notationsl system can be so constructed
as to facilitate'extracting out® of common components of

distinct statements, by tEiNuSé of brackets and parentheses

in feiriy familiar ways.

18.2. It is importent to recognize that we are not
interested in reduction of the length of grasmmars for its
own sake. Our aim is rether to permit just those reductions
in length which reflect real simplicity, that is, which will
turn simpler grammars (in some partially understood, pre-systematic
sense of this notior) into shorter grammars. Within
linguistic theory, we must define once and for all

the 'notational transfor-mations' that sre to be available

in evaluatineg the complexity of grammars. It can easily

be seen that Tc permit notations to be devised enew for

each particular grammar would quickly lead to absurdity.

Suppose, for instance, that a language has n phones 81900980

-

Ve misht express the grsmmar in as complicated & way as we
like, say as Q(al,,i,en), where Q is some immensely complic ated

Then defining ‘flx. _...» )! ae "Q(x.....x
3 ] ¥ = ) _..-_nl L _,uu-n

Py 1d cMetruct the oGENEWEly chorW Irrmimar, L1terBLiy, :

-+ Y7 e
- # ] L=

'f(al,..,an)’. It is clear that restrictions must be placed

on the notations available for grammar construction so as
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qramwar g

to exclude such mebetieng &s “f(al,,.,an)‘, allowing only
notations which in genersl serve to conzﬁlidate similar
statements, etc. Thus the choice among grammars for a given
language is not only influenced by the grammars of other
languages (as we have seen above, 31.1, chap.I), but also
by the choice of notations available in the metalangwege.
When length, under notational transformations, is used as

a measure of simplicity, we can adjust our notations Bo as
to reflect different senses of the notion of simplicity,
thus affecting the choice amonggrammars, and iﬂfﬂ&qgﬁﬁﬁﬁﬁlwaq(5$nﬂ%ure
altering our conception of what are the elements of given

languages.

The problem of choosing the correct notations is
much like thst of evaluating a physicel constant. Given
criteria of edequacy for sgrammars of certain languages,(s)
we can arrive empirically at proper notations by determining
a set of notations with the property that the
grammars meeting the criteria of adequacy are in fact the
shortest, given these notations. In other words, we define
simplicity so that, in certain clear cases, simplest
grammars sre in fact the correct ones. As long as we do
not take simplicity to be an absolute ideal, thoroughly
understood and specified in advance of theory construction,
this procedure is no stranger than attempting to define
'morpheme’ in such & way thet what we know to be morphemeatﬂsome]aﬁﬂqﬁf

A CovPUS of ublevunces
turn out to be morphemes when we apply the theory to,

m +his fgujr,!ﬂ €. _— I =
m&eai&ﬁgr Thet “ris progrometPey dDe -<wwwisllzed-is inzsferis pime

—

It can be realized in a non-irivial fashion if we can give
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a general and abstract definition of ‘gimplicity’ (Just as
of ‘morpheme') which in the case of particular languages
leads to adequate grammars, and if the general theory of
gremmatical structure,in which this definition appears,
meets certain cowsiderations of significance that apply to any
scientific theory. For instence, the theory must have
internal systematic motivation for its constructions (it
cennot be simply a 1list of all known results, as would

be the case, essentially, ifit permitted such notations as
if', or permitted the validation of elements by the discovery
of formsl markers, cf. 33.2), it must have predictive
power (i.e., in the case of new languagzes, it must iead

to correct grammars), etc. These considerations of
effectiveness and simplicity arélgg:uﬁpecific to linguistic
theory. ’Note that when we spesk of the simplicity of
linguistic theory, we sre using "simplicity' in the still
vague sense in which simplicity is an ideal for any science,
whereas when we spesk of the simplicity of grammars, we are
using it in @ sense which we hope to make as precise as the
definition of 'phoneme' or ‘'morpheme’. The simplicity of
linguistic theory is a notion to be analyzed in the general
study of philosophy of science; the simplicity of grammars
is a notid!ﬁ:éefined within linguistic theory.

An snalogy cen be drawn between philosophy of science
and linguistic theory. FPhilosophy of science deals with all
sciences, physics, chenlsiry, iinculstic theory

seeks to detvermine, among other things, the eriteria LThas

lead to the comnstruciion of
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conflicting theories in the case of each of these sciences.

Linguistic theory deals with a set of rather special

scientific theories called 'grammars' (cf. %2.l), and seeks

to establish rigorous principles that M the construction

snd choice of grammers for particular languages. In terms

of this analogy, & conception of the nature of science

such as that advanced recently by Quine provides motivation

for the intrcduction of a rigorous notion of simplicity as

a criterion for choosing among grammars.(7) In linguistic

theory, where the materisl under investigation is relatively

clear and limited, we may hope to carry out in an effective

way the task of literslly defining simplicity for the theories
in cuestion, namely grammaers, and of setting up an effective

evaluation procedure for these theories in terms of criteris

of simplicity. [ £ wlied (5 04l s " ;
gar Lo TN, caversion stateureals
19.1 We are given grammarg WiELSh— e Aibl.Obas L otenoT =2

of the m (1), and are faced with the problem of evaluating Jrratanan
e in terms ofwgmplicity. To do this we construct

notations which permit the consolidation of similar statements,

and we then measure the 'degree of generalization'{which

we have tentatively taken as the measure of simplicity) as

length, when these consolidations have been carried out.

The determination of correct notations will involve detailed

study of the effects of verious choices on actual grammars.

Almost no rigorous work has been done in this important

__m.rectio&__ Hance we can only make t&moat tentative

will

constructions. In this section weﬂdeflne certain notations

!

for subsequent use in pursuing this type of ingquiry with sctua
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language material. |\ iw&ljﬂf"'fﬁ whi w itrduce are ﬁmﬁ' nfqmiliar, M v Wrﬂ

rhlbempt fo use thew (v Q ﬁm«gﬂ«ﬁ&‘ﬂjo«ﬁ Cﬂ:;\‘:Qmm{“ manuner

The notetions which are to be used for evaluating

grammafs are introduced definitiondly in the general theory
by what are known as ‘contextual definitions'(.r Each such
definition of a given notational element provides a procedure
for converting any expression using this notation into a
list of 'expressions in which this notational element does
not appear at all. Thus given & consolidated grammar, i.e.,
a list of expressions containing thehotations developed in
linguistic theory, we can expand it to a list of expressions

of the form (1), where none of the consolidsting notations

appesar.

We will see below thet the order of the statements of
a grammar becomes quite important, although up to this point
we have been considering Qrammars as unordered sets of @Wersiow
statements of the form (1). To prepare for this later
development, we will reaquire that the definitions of our
notations provide a procedure for expanding any consolidated
expression into a unique sequence (not an unordered X¥=mk} set)
of expressions not containing this notation. If order plays

no role,this requirement is of no harm -- it is simply a

useless refinement. If order is significant, the requirement I)
$s essential, Anocdered i QWMW@ & stabements of the Gorm (
we wil all a |ineay —goautmar (onversion

19.2. Suppose that we have a pteatefient of — /3 , where
X=a"b"c, and 3 =a"b'"c. Then we can say that b-3b' in the

environment a--g¢.
ve—— S pm—— -

Def, 1. The stetement:(Al) b—b' in env. g--g

stands for: (Bl) a™b"c— a"b' ¢
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(B1) is of the form (1), and Def. 1 tells us how to
restete anything of form (Al) as & statement of form (Bl).
This is the fundamental notational abbreviation, since it
gseparates the element undergoing the change from its context,
which may be quite complex. When we have a statement of
form (Al), we will call a--c the conditioning context for
the conversion b—b', where a is the initial conditioning

context, and ¢ the final conditioning context.

We will use brackets in the following manner. The statement

CI1)  wes

e « [ (B
W e
.

will be an abbreviation foﬂthe sequence of statements

(4) ...85000

(ii) ® o ._8_2. LY
£X2) .

in this order. TIf two sets of brackets with the same number

of rows occur, then in the expension, the ;;E— row of the

first corresponds to the ;;E row of the second. Thus

(9-1 :Q]_

=3 b

12 .eed Y d 2 AL
&, \ | B -

will be an abbrevietion for
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£
\1) --oglcﬂchlnaa

(ii) - . .&2- - nhan LI
(14) .

Similarly, in the case of more than two sets of brackets

with the same number of rows. We must zive the general
definition for ih;;hcasesby a recursive definition. Before
doing this, we note one further generalizsation. It will be
convenient to introduce variocus types of brackgts. We may
indicate the type by & subscript to each left and right
bracket. Assuming indefirnit¥ely meny types, we can define

(11), (13), etec., by
2 22 Em1
Def. 2. The statement: (42) .../ a,, 255 PN

n) (_=2n mn
- I S R - |

F-&

stands for the sequence of statements:
(i) -a-_@nllcegglaonn_aglaao

(Ba) (iLi) 2»81ps Bppee s Byoec

(g) aolg.lg:l .522-.'.%...

for _1:1,2,...1 u/{v@'ere ‘\ 'n.ud\ic-lﬁ-‘: am [.,}?g o(‘ b\*a(,l‘fr{:_

—_—

If brackets of different types appear in a comsolidated

statement, we expand according to the following principle.
Q4
If i<k, then%the statement

) (w) - :
-
(15)nn —2 oe e 22- o e n
i’ a
L) (5
k LS i



EL =S

will be an abbreviation for the sequence of statements

by
b,
(i) eooﬁleeﬂ < o ew®
b
-0
i
El
b
(11) na-;.-atq- . v aw
b
“m
. 5 2
’ b
3
; b
(n) cocBpeee
By
AR}

—

which in turr, by def. 2, is an abbreviation for the sequence

(1\]1? c--gluulhlas-
(i'il) e "g'lo ° o_b__‘?a- .

(i,m) ...gl..,.:qg
{11:%) teeBpesebyenn
(17) -
(ii‘E) -eeg_zeozp:gaet

(n,i) ...gg.,,.gl”._

(n,m) gggg

is is to say that higher order brackets are to be

expanded before iower order brackeis. This 7e29% gcneralGit asealg
= oo B . e S - ——

in the menner of def.2, can be given as & definition; replacing

e

def.2.
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Def.3. The statement (a2) (Def.2) stands for the sequence
of statements (B2), where the highest order brackeis
appearing in any statement of (B2) ere of order

i-1, or, if no brackets occur in (B2), then jyl.(a)

Def,2 is now dropped, and Def. 3 is the general
definition for all orders of brackets. Note that if two
sets of brackets of the ssme order occgcur, they have the

(y 2oy AUis s J,rl.rweﬁwu ‘ }
same number of rows,and the process of eliminating them
ig analomgous to matrix multiplication. If brackets of
different orders occur, they may have different numbers

of Tows, and elmination is analogous to the formation of

the Cartesigdan product. It—#ollews—th—£femh¥he definition ayfﬁﬁs

: . 2
Gu{: e ‘mh:ac\q&b o'\ca%“’“ orden neveV appeav wbhin lowenr

Irietrer order brackets. Below we will revise this (cf.32%2)

\ fbhre‘rror{’
The—sffect—of~this definition—istiwt We, have the

followins rules for expandin: consolidated statements of

the grammser, where the expansion proceeds by stages.

Pule 1: Higher order brackets are expanded before lower

order brackets.

Rule 2: The expansion proceeds as in Def. 3, i.e., as the

expansion of (11) to (12) if there is only one pair
of highest order brackets, as (A2) to (B2), if there

is more than one pair.

treated as a single element when inside a containing

pair of brackets. ¥.3., the main bracket in
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has twolrowa.

To indicate how many rows a pair of brackets contain,

we might use the unit element U if no element a; occurs.

Instead of this, we will often use '---'. Thus
[«

(19) e
1«

has three rows.

Note that only main brackets are considered at any

stage in the expansion of a consolideted statement of the

gremmar.

19.3. We will use angles ( ) to indicate that an element

may or may not hbe present. Thus

(20) a<kye

stands for the sequence of stetements

where 8, b, and ¢ may be any expressions of the grammar,
however complex. Ve hsve a notion of paired angles and main
angles, exactly like paired and main brackets (cf. fn (8)),
and it is necessary to generalize the definition to the case

where_ i ore several main angle pairs. — it e

O
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Def.4. The statement:
(a4) 2.1‘( P.]_} 85 <.b.3 725- . -Q.a< b—g}gy-l

stands for the sequence of statements:
A -~ " n )
(1) 2,"by"a by az". . fa"b"8n,y
(B#) -
Ly n N
(ﬁ) 9_1 22"2’5 cso géeﬁ_._l
where the b, 's meet the condition on the 844 of Def.>?
(ef. fn (8))

We have left unspecified the order of expansion except
to require that the statement with all 'angled' elements
precede every other statement, and that the statement with
none follow every other statement. Without going to the
trouble of specifying the order further, we simply assume
that some such specification has been given. This happens

never to be relevsnt to our later constructions.

Wow wew v'
pow We must, add a‘ independent .male to apply to the case

where a statement contains both main brackets and main

angles.

Rule 4: The expansion of main brackets of any order precedes

the expansion of angles,

If we regard angles as zero order brackets, this is

a special case of rule 1, but a case independent of definitions
394, — .

R —— gL = ] o=

Fule 5: The expansion of angiea is in accordance with Def.4.

We now have an explicit step by step procedure for
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p\"bpuf‘.-i %f\h&s
converting anystatement with brackets or angles into an ordered

sequence of statements of the form A —3 , where ¥ and 3
o v &
sre representations, i.e., strings in L, for some L,

T b I'S}“{:a"'p'}f,}t,!j orwed ﬁai&uﬁ@?‘sv‘% bvuckeb s cied ““5{95 <k

containing no brackets or angles. These notational "\ ‘'t couv evted ;:“L" “cf*“;jr[
/ T dudmary i el -

devices permit certain selected features of similarity
smons statements of the grammar to effect a decrease

in length, so that grammars whose rulga_s_ have these features
become more highly valued. Thus these constructions can

be understood as offering an analysis for certain aspects

of simplicity. "hether they afford a correct account of
simplicity can only be determined by investigating the
effects of these simple constructions in Egrtual grammatical
work. In the syntactic studies of chaps. § andj%, below,
we use only these notatiorpal devices. In the morphophonemic

i uborations wall be ok,
study in the appendix to chep.Ufj, several nat@timms—will

1G9.4. As an example of the functionines  of these rules

of development, consider the followins case:

g@. > oclg v,
(22) xs 3 — ‘%

1 Un.
~ 'Gi < al) Y 1 i

The expansion is given step by step as follows, with
the rule governing each step.
a: {(%7412 N ¥,

b
(13) b e
;:_._ = . qﬂ B T . ‘l%'; _} e
Sppeesngh -—d: ﬁi < r?’-) - {Enq-
>

1

by Ruleg Ly &

-
P B



(!L} qli <"‘f|>' * M—QX‘ L Qq]e. =

A}_) Ru‘es 1, Lf

i) ala: *iota —

bla @ BB =% ?\ by Ruale 8
LiL @ By — Y

Lla @ BBy —¥%
lvll'-?l 3, "“7\(1

The expanded sequence of statements of the grammar is
(231ii), in that order. The use of five pairs of brackets
and angle;fgérmits the elimination of ten occurrences of
the elementscxl, qé, etc., which may themselves be long

and complex expressions.

ogg_‘.f_l,, The preceding discussion has been an informal
elaboration of the syntactic structure of the system in which
grammarsg are written, i.e., of the metalanguace which is
to be available for lincuistic description. This description
could be given much more precisely, and ultimately,

?he snaelysis of t@z-%anuage of grammar will have to be

underiaden aswimtv“itsmriwhiﬂa_— TR e

necessity is a consequence of the decision to bring features
of the grammar {i.e., simplicity) into consideration as a

determining factor in the validation of grammars. The

. .
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purpose of the foregeing discussion was simply to explain
the symbelism which will be used in our introductory
investigations of simplicity below; and to sugzest an

epproach to the formal anelysis of simplicity.

The precise reconstruction of & system such as

that discussed above can follow familiar lines, and offers

no essential difficulties. We first note that the’construction
can be only schematic. The basic elements of the grammar

are the representations of utterances, and, within the

limits set by the formal conditions on the set of levels,

these representations will vary from language to language.

3o SO Lmﬂqui?
fuppose that the set of representationsqis given. That

is, we assume a set of properly constructed and related levels
%1""%&' We use Greek letters «,/3,... as variables over
B:}ing§=in any Qi’ and Latin letters a, b,.. as variables

over expression;FBf the grammar quite generally, whether
containinéﬁgtrinqs in some %_ or not. We can now construct

the language of gremmars G as & formal system,

The ‘vocsbulary' of G contains all strings in (1£i<m),

L

and the symbolse: N

St

(1) {,g {48185 s vucd
(.4 (i1) ;ff
(111) —

"oy

(iv) "in env., '--,

L]

Instead of writing elements in brackets horizontally,

we write them vertically so as to facilitate the formal

construction of G, which we now outline.
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We can recursively dofine ‘well-formed element (WFE) of

£ 2N

Def.5. (i) Any string of I.1 is a WFE of order C,

-
—

order k' as follows: _

(11) If 8, 25, 85 are WFE's of order £ k, and one of
81, 8y 82 is of order k, then

8:{8) 23
is a WFE of order k

(111) If Qll!"?ginSQEI"Dlgen!'°'!§m1!"t§mnihli°'ihm+1
are WFE's of order < k, then

bli 11'..’aln] baiazl’ot’ae ..epg Egl'.-;g'g‘;} %_'-1
L]

K L

4
is a WFE of order k
(iv) These are the only WFE's of order k, k30

Def.6. A well-formed stetement (WFS) in G is any statement

of the form:
2a—> b in env. g--d,
where &, b, ¢, and & are WFE's of orders k,;, k.,

g,, _4,respect1ve1y.
wts i M
Given & formula of 5 containing well-formed elements of

order &k, we can, by reapplying the rules of the preceding
W§S s
section, derive from it & unigue segquence of formwlas of

order not higher than k.



Def.7. Suppose that x is the WFS

8, —)8, in env. 8z—-8,
Then we define the derived formula sequence (DFS) of x
as follows: |
(1) if each 8y is a string in %i, for some j, then

x itself is the DFS of x.

(1i) suppose that x contains exactly r pairs of main
brackets of order k, and no main brackets of
order greater than k. Thus X is

g [ dyqie- iglgktgg- ° °9.£ ggg:‘_l; .o ;Q_I_'g% Cri1
these %eing all of_the highget order main
brackets in 3,(9) Then the DFS of x is the

sequence formed by rule 2, i.e., it is the sequence

(1) e3dy780857 -+ m18p41

L]

(n) 3191392Q2g°"£§ggg$£+1

(iii) suppose that x contains no main brackets, but

contains exactly r pairs of main angleso(g) I.e., x is

,2,1< .‘11_>22“ -2;(51.2_ Sre10
where these are all of the main anzles in X.
Then the DFS of x is the sequence formed by
fule 5, i.e., it is (B4) of Def.4 with g¢; in
place of a, end d, in place of Qiﬁg in pIch of n).

Lhns
Thus given a WFS in 5, we can form its DFS, which will
A

be & sequencé™ ol Wro B. '}imce'ﬁ“wsm cay e———
form a unique DFS of the sequence, by establishing en order

smong the derived statementss Cormula saquencis,
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Def.8. If Xy400y%, is a secuence of WFS'e, and for each i,
.!@,..,xg is the DFS of x,, then the DFS of
2 i =
Xyoe-rZy is the sequence:

Xyqe-- ';19;_1’3'21’ .o a!!.agei o0 ’x—gl' oo ’ég.-n

Fach term is again a WFS., We can thus continue to form
a DFS of this, s DFS of the DFS, etc., until we have a
sequence of WFS's containing only strings in .Ei' and symbols

L?- ill-lv) —
of types 4ii) (iwx) . (24).  We can thus give & recursive

definition of elementary derived sequence(EDS).

Def.9. If XyseesXy is a sequence of WFS's, the EDS
associasted with it is the sequence of WFS's containing
m brackets or angles formed by repeatedly taking the
DFS (i.e., it is the DFS which is identical with its

own DFS).

This EDS is a unique sequence of WFS's of the form

(25) (/3 in env. ¥ --§

Applying Def.1, %19,2, we can convert this aequencé

into a unique sequence of statements of the form
(26) o — 3

i.e., of the form (1).

Gl B
Nef.l0. A g;ammar is a sequence of WFS's which is not a DFS

e e
1

of some shorter sequence- of WFS's.

:iven an: scram'n n exnand J.t unique]. to a

sequence of statements of t*rpe (1)1 However it is not the

P L I

.st‘ii‘ﬂ't--.e TS cony

R e i /-l-[v! ..r.;fu-r..;

cane that for 8.1}" .v..-.'"";...‘

there is a unique-qmm consoli da—éﬁz& fraf‘ummq:/‘
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The main point of this digression into the structure of
the 'syntax langusge', the language of grammars, is to
present en example of the kind of investigaéion that must
be carried out if we wish to tske the simplicity of grammars
seriously as a mesns of validsting grammsrs. Ve must develop,
in an abstract msnner, a general schematic account of the
form of grammars, end we must give a general definition of

geimplicity for grammars of the proper form.

20.2. We cen simplify our notations somewhet (although by
so doing, we complicate the description of G, the language of
grammatical description) by dropping subscripts for brackets,
and using brackets of different shspes in place of brackets
of & sincle shape with subscripts. UVhenever we cen get along
with only two kindg-of bg?ckets, we will use {} and [|} as
brackets of order § and @, respectively. The order is
important, since it determines the order of development.

Thus if we have a ststement conteining main brackets of

both types, {1 will slways be developed first.

In stating the structure of G, we required that
brackets of order k never appear within brackets of order <k
in well-formed elements. However it is clesar that we can
often break this rule with no ambiguity, as long as main
brackets asre slways expsnded before brackets contained
within them. Doing this will permit e reduction in the
pumber of bracket forms that we need to employ. PRefore,

t was @ sonsaquencee of cur definitions that msaglbfackets

- “!E.t
were expanded prior to contained brackets,but now we must

(10)
edd this as a specisl rule of davelopment.‘lo‘
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Pule 6: At each stage in the expension of a statemert, only

main brackets are developed, with ﬂ being prior
to [] ° )

~ The rules 1-6 will be sdopted below in our grammatical

examples as charascterizing these notations. )
pactially

21.1. Just as the decision to validate gremmsrs,in terms
of simplicity compels us to lay down the exact form of grammers
with great care, it also necessitates a clear and precise
formulation of the notion of 'generaXtion'. There must be
a mechanical way to derive all structural information(u)
from any grammar proposed for a language. No step, no matter
how obvious, can be left to the intelligent reader, for we
cennot know to what extent formal incorporation of this
step would have detracted from the simplicity of the

grammar.

iven a gremmar, as in Def.10, we must define the sense
in which it generates a set of sentence-7rammars. Since we
csn convert e grammar into a 'sequence of statements of the

form (26)=(1), it is sufficient to define genmeration for

: ey for e cqm rs
sequences of such atatementsgﬁmimestion discussed
in 'i}& e can reconstruct this accoim% ‘as follows: e

Suppose that the grammar is expanded into the s
elementary—demimrad sequence ¥ c(onvevsioh s

(1) o =
: 11) ok ~& : T S S —
= e (27—}—(”1 ﬁﬂg ——— ——— — SR ::-:-__ S

(n) 3 a - -
(n ) A —3 1
u‘U«M Jrflkm 91! 'S ih&é WS owe \ul\.

18-y Q‘-;;szu- y 3”6&)\"\

- -
i =

) coyﬂ:ih Ao W Q[de‘lzs

S —
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Then by a derivation of a representation X (which must be a lowest level

representatidon) we will mear a seQuence of strings '2'1, '?5'2,...“0 , where \6 is o)

(i.e., it is the representation Sentence) and }, is X, and each string }r
of the sequence follows from the preceding string 75 1-1 by means of the application
of one of the rules of conversion of (27).

More precisely, we define:
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Def.11. 3 foliows from & by (27) if, for some ¥, S » Ays ° (i‘g)
o =¥" 0( S end (3= -¥ éi“ §

(3 iven (27))
Def.1l2. A sequence Bi,..;Fm is a derivetion of ¥_ if

(1) ¥y= &
(11) for i>1, ¥, .1 follows from ‘Xi vy (27)

(111)‘35 is a lowest level representation.

_.’-'--‘-___ __—_-—-_—‘__-_'——-—_
~A—derivatipn is not v 3_§€

--; BE( UC LIGE I —repreaents -g:’/'
ﬂ h
\ B—aenRsEeEnNce X & F—ORe <t 4""”" ’/f/, ", a{&gentence

5)7 exsétly one St B

is generated step by step by a derivation, it will have
manv representations pertially in terms of one level,

For LYW 'er
(12) e thave Wil Be

partislly in terms of another.
a great many rules of (27) that convert morphophonemes into
phonemes. Suppose that (27r) and (27r+l) are two such
rules, both of which are needed to convert &, a strinz of
morphemes, into B, gstring of phomnemes. Then after the
application of (27r) to <X, and before the application
of (27c+1), we have e partislly converted string,
containing both phonemes and morphemes. In general, only

very few strings of a derivation sre unmixed, and thus beloprg

to the sentence-grsmmar.

Def.l3. Given a derivation ¥%,,..,Y ., a sentence-g;amwar is

m
B _subsegus ence ¥ — . _8and
g ,,,.q-‘- e, *_,r DA
each ‘Ja is an ‘unmixed’ representation.

=i
Clearly, then, for this definition to have any significance,
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levels must be defined in the general theory in such a way
that we con determine from the grsmnar which strings

belong to which level. Or, and this seems a more reasonable
alternative, we must merk each statement of (27) to indicate
to which levels it refers. This sugsests grouping together
those rules of (27) that convert phrase secuences into
morphemes, those that convert morphemes into phonemes, etc.
It turns out that there are much more compelling reasons

for this grouping.

cohversioks bé
21.2. The analogy drawnsbove ke (816.1) between the Fules

n ﬁ,rm.i qel 4 ‘f,i‘l‘hj
(27) snd gules of inference is quite misleading in certain

respects. TFor one thing, there are restrictions on the order
CONWYLrsons
in vhich the gresmmeticel »wilag are applied in constructing

derivations. The rules that convert phrases into morpheme

strings will naturally have to be applied before the rules
Clepy!
that convert morphemes into phoneme strings. }$=:EII9§%—$hat

Lony ergion?d
there is a nstural grouping of mwles in terms of the order

in which they spply. We can utilize the fact that (27) is
Lnue\'>twLnnt q;L uu unolaﬂfﬁﬁd
a8 sequence of Bules, to esteblish this order. That is, we
COnVeVEicus (,"‘-L,'lu(.?'.’rfciﬁ;
can place higher level mgdwms before lower level rades, and we (av
4i1eh ponv Creiom reggr
indicate the level to which s sule belengs very simply by
(_om\d’@v"é‘.ﬂnj
marking the place in the sequence where the pules belonging

to & new level begin. In terms of the construction of

derivations, then, we do have a hierarchy of levels.

Ce WEVSioh S

The wles belonging to 8 higher level will sutomatically

%105@
apply before thﬁ“fﬂles belonging to a lower vel, but we
- e e " e

AP
have placed no restriction on the orde. oﬁéppxlcatjnn of

Conversiovn s . . ,
atodementc vithin s q_‘:_vé';_ level . ﬁ(j."[;ually? such restrietions
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can lead to considerable simpli—fication of the grammar.
couvesious

Suppose we have on a certain level, a set of mmles of the

form (25). In general, there are heavy and complex

restrictions on the conversion of ® into R . That is,

the statement of the conditioning context ¥ --§ will be quite

intricate. A gend deal of this ©O

by restricting the order in which the rules apply. I
lo R
yule

. tule R3
converting K into 2 in the context !-—g , and 8 =m

Suppose, in particular, that we have a

converting o into B in every other context. Thus
Ri: X3 in env. ¥ -—g

(28) / P!

R2: o 5@ " " ¥ -G,

where ¥--3' is a specification of all other contexis. Ve

gee immedistely that if we specify that Rl preced@R2 in

application, then the conditioning context “6"--—5 " need not

be specified in R2, since the only instances of A« which

‘get past' Rl are those in \J/—-u S' Thus we have simply

Rl: X —22 in env. B-—'g

Suppose that B’,g— are quite simple, and that R3,..,Rm
are verious rules thet convert I, { into a variety of
complex forms. Then Rl must be extended to cover every
form that the conditioning context ‘6'—-{ may assime, OT
else, if Ri (3#i¢m) is applied before R1l, R1 will be

t

inepplicebls to the result, and R2 will (incorrectly) apply.
But the necessity tc so extend Rl can be avolded by imposing
o (A B%way that Rl must -«

~
apply before R3,..,Rm. Then only Y--g ., and not gll cf
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the forms that these elements may assume in further
development, need be stated as the conditioning context
for the conversion % ~f3, Thies is a fairly standard type
of situation, and it is thus obvious that we can effect a
considerable simplification by ordering the rules in =

proper way.

The simplest and most elegant way to effect this ordering

will be to use the given ordering of the rules in the ?mem‘cfnwmw (;1%

. in b dmwﬁviﬁemé& ;e{umh nﬂe Semse o 3-0 1),
2) e Ve cen thus make a single

statement in the general theory that establishes the order

of spplication of statements once and for all, for all

grammare.

Condition 1: If B’l,.a,xm is a derivation of ¥ , given (27),

‘bi follows from Himl by (27r), and X;ﬁl follows

from Wi by (278), then r<s.

CoWwersitm
If this condition is met, then, a ®ule can be applied

several times in forming a derivation (e.g., if the element o,

Conversipv
to which this =ade applies appears several times in the
cohversion
string being considered), but no male can apply after a
CONVEVSIoWn %ffa' draw wk? (27),
wudke which follows it_in the agg& We return to this question
in more deteil in che o The consderbicns whid huve ol bew birsughl Forwad
! i wh v i ro{ c ‘Z‘ i ¥ &f"r r'
eyplain 4 we iu itm o€ fineqr qv :MHsir‘,, i

21.3.We would like to have the rule Rl (of (28)) apply before
the rules that convert its conditioning context ¥ § beyond
the form which is relevent to the determination of the
conversion of & intc /> . On the other hand, Rl cannot

e : <l somes g ‘.ﬂ__ﬂ'
apply before therules R2',..,Rn' +that produze ¥, from
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gome earlier elements, if the form of z,g is relevant
to the conversion of o to 83 . In other words we want to
place Rl in the sequence of rules in such a way that the
conditioning elements ‘6',0( wil have been developed to exactly
the extent relevant to the determination of the conversion
of { into 3. If it is possible to place each rule in the
sequence in such a way that its conditioning contexts are
developed just to the relevant degfee of detail, we can say
that thtia'isgrammar meets a certain condition of gptimslity.
Putting it roughly, a grammar will meet this optimality condition
if, when the rules are given in the maximally condensed
form, khmxrmautting it is possidble to errenge the resulting
statements in a sequence in such a way that
(i) we can form all derivations by running through
the sequence of rules from teginning to end
(11) no conversion o —343 will appear twice in the
sequence (i.e., no rule need be repeated in
several forms at various plsces in the grammar
(ii1)each conditioning context is developed to exactly
the extent relevant for the application of the

rule in which it appears.

This statement is too vague to be literally applicable to
the evaluation of grammars, but such an optimality condition
cen be given in a more refined and explicit menner, and

r'-e-chﬂa(&

can be <weekgnedeand further analyzed. Thiz seems to me to

be a worthwhile endeavor, but one which is perhaps premature
now, before we have actuelly settled with any finality op or -l

B ovm—
effective notation for gremmar (i.e., definition of 'simplicity®).

And thie decision must be based on considerable experimentetion

|
L. i




with the description of actual langusge material.

Nevertheless, we can use this crudely stated optimality
condition as a guide to the correctness of analyses. It is
not at all evident that it is possible to set u&i%%amnara 4
meeting such a stringent condition, with such a rigid
hierarchy of statements even within a level.{15> If it
can be met, we not only have very simple grammars, but an
extremely neat general theory as well, with the very simple
condition 1 incorporated into def. 13 as the sole determinsnt
of order of application of grammatical rules. When we find
it possible to construct a linguistic level, for a given

Pk & corregpoading feur qrammar is constrveli
language, in such a wax_aﬁaﬁe—mwatzvr:nyyeeteh-this condition,
we have good reason to suspect that we sre on the right

track.
7y o conversion
Vhen we consider a grammar to be a sequence of rules to

be applied in order in constructing derivations, we must
extend our characterization of the form of grammars in

several ways. For ome thing, the line of demarcation

between the set of statements concerning one level, and

the set dealing with another, must be sharply marked, as

we mentioned asbove, so thet we can reconstruct the system

of levels from the grammar, Since we will discuss each

level separetely in the following pages, this will not concern
us, Becondly, we must distinguish between those g Ll
that are obligatory, and those that are optional. For
instence, 2 rule which essentially lists the membership of

the ciaas A as 8y Iga,..,gnmi"“’épp;;r in the graﬁmar'ih its

__the form

le which weels ”FJPF”“'I‘T’{!
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/‘
L |

(30) f‘,“’rj 22 (.

a
o

\ (o

But only the bottom line of the expansion of (30) can be
obligatory. In epplying these notions below, we will

consider various weys of meeting such situations.

Note that by introducing the notion of ordering, we
have added a new feature to the analysis of simplicity.
Now a given description of a language is more highly valued
not only if it permits generalizations, but also if it
leads to & simple, but quite rigid, hierarchical organization.
The introduction of the dimension of order of statements was
motiveted by the recognition that, in many instances, the )E
qremmar can be simplified in quite a natural and effective '
way if certain restrictions on order of applicaticn of statements
are imposed. We then, in condition 1, fixed upon a particularly
simple general ordering condition for grammars. If this
condition is built into the general theory, then gremmars
which heve the Tormal properties fixed upon in this condition
(i.e., grammers which best approach some optimality condition,

as posed sbove), are more highly valued.

22, Ve have seen that as a consequence of the decision to
consider the simplicity of grammer to be a factor in the
choice smong grsmmars, hence a factor in the determinstion
of linguistic strugture, we find it necessary to make a
detsiled study of the form of grammars aﬁé_the method by
which we derive structural information from & grammar. Ve

fingar

have outlined a conception of a gremmsr &s an ordered set of




& cou¥ Crs5ioM we
ules of the form o{—y3, and have discussed the question
A with Pe;pgc'f to
of how such a grammar might be evaluated dm-terpmsrof its
simplicity. Frentence-grammars sre generated by running
Conversious

throuzh the sequence of sbtetements from beginning to end.
This conception is incomplete in many respecte. For one
thing, we have not really stated an evaluation procedure,
but only indicated how one might be stated. To complete the
statement, we would have to indicate exactly how the symbols
of the grasmmar should be weighted, e.g., should brackets and
ancles count in calculating length, should a simplification
on the phonemic level be counted as more important that a
simplification on the syntactic level, etc. Relevant here
is the cuestion of how much complexity should be tolerated
on each level. The addition of a statement of fixed length
to the description of a very simple structure will no doubt
be judged far more serious than the addition of a statement
of the sameliength to the description of an alresdy
complicated structure. Some of the most interesting
questions in grammar construction, as we will see belcw,

concern just this problem of weighing complication of one

level against complication of another.

It would be quite easy to fill in these gaps one way
or another, but it would also be quite pointless, at this
stage of our knowledge. There is no reason to prefer any
one of a numnber of different ways of completing the

construction. Our anproach from this point or will be

;—-—- - . R .. et e e . - e

experimental. We will test the workability of these notions

by attempting to apply them very precisely to linmuistic




application are acceptable, iiiuminating and suggestive.
Vhen & great deal of such materiel has been collected, it
will be possible to make some more rational decision as to

how to proceed further with the constructional task. In

an important problem for investigation.

Yhile the problems briefly cited above are unrfﬁolved,
Our avaloble
it seems that they can be accomodated within s syt *rnm«e,wrk
comseption. But other defects of our analyeis cf simplicit y
very simple
are more serious. For instance, suppose that we find a, rule
that applies to all but one of a certain class of morphemes,

and complex
this one being an exception requiring a separate fuie.

that ab the same rime
Suppose ,there is a pair of alternative rules, with the

s -{.iﬂl_ E\’_,o'r‘d“é’f PUl(

game total complexity, and describing the same situation, one
of which epplies to all but one member of the class, the other
to this ‘exception’, the two rules being of equal complexity.
Tn our terms the two solutions have the same value, but there
is a real sense, that we have not captured, in which the

Pirst is superiodr. There are unquestionably many other
facets of simplicity not covered by the simple conception
sketched above, snd it is quite important to investigate
these., But it will sppear that even on the basis of this
1imited conception, we can go quite far in studying

languace structure.

_ i- =
™ith this, we comp!efe our-prelimi-naﬁ?étigm of v @R

the proegram and tools of linsuistic resesrch. The notions
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(14) are those concerned

that enter into linguistic theory
with the physical properties of utterances, =mmd the formal
arrangenent of parts of utterances, conformity of utterance
tokens (as determined by the pair test), and finally, formal
properties of systems of representation and of gramnars.
Considerations of other kinds can be admitted if shown to

be clear snd relevant. We will refer to linguistic analysis
carried out in these terms as ‘distributional analysis.'

This usage seems to me to correspond to the practice of

what has been called distributional analysis.

Before entering into the direct analysis of the level
structure of language, we must study the crucial question of
determining ‘possible’ or 'grammatical' sentences. This

will occupy us in the next chapter.
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. Footnotee - chagteW

(1)/§‘his statement is parsphrased from Goodman, On the Simplicity
of Ideas, Journal of Symbolic Logic, 1943, where the reference

is to a special sense of simplicity, namely, economy in the
basis of primitives. But the same can be said about other

senses of simplicity that will concern us directly. G& Se
Quine, From a Logicsl Point of View, for :Tﬁ'scussion of the

role of simplicity in setting up scientific theories.

(2)(p.73) Actually, we will see below that there is &
higher level representation than Sentence, but this need not
concern us now. We have not given any grounds for distinguishing

higher from lowerlevels -- these are simply a set of
interdependent structures. For the purpgg of this discussion,
we may simply sssume that the levels are = arbitrarily,

in the obvious way. Cf. 21 . 2. Fuct\ermre ,we will see below in 4l Jt{";lféz c{evelomewé
ot Sautenct UW best tons?&ml. :repr"émm £l level o phowse gkeuchure) bt thisiced uo cayers 15

(3)(p.76) In the appendix to chap. V we discuss an actua l;;ihiﬁ.-ﬁ'ﬁ?#rd:'
instance of a complex morphophonemic structure. LypgsCTom .

(4)(p.78) But we will see below, chap. VII, that this reduction
is only partially successful.

(5)(p. 78) This is & condition that must be met by the
definition, or we will not even have an evalustion procedur
(cf.52.3, chap. I).

(6)(p.81) I.e., we begin by investigation of langusges where
we are so insistent on certain results that givinz these can
be taken as a criterion of adequacy for the general theory.
ot. § 3.1, 82.

(?7)(p.83) Op. cit., farﬁ'cufflr‘j c{tap 3. Bl see 957, aBpu,

(N (p-TH) See \ebovubton
(8)(p.88) This definition actuelly requires further quelifieetien,

because of the occurrence of brackets within brackets. Notice
that we are interpretin~ the g‘iﬂ. here not only as strings
of some level, but as any expression of the grammsr, with
agsvithout gram ical tat . i then mus fine

Gk S N alll g e . -
peired brackets, in the obvious way, &an Tine main~br )

as paired brackets not occurring within paired brackets. Ve

— —— — e =
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n reguire that no gii is enclosed within paired brackets, and

(9){p.95) Mein breckets (angles) being paired brackets (ancles)
not enclosed in brackets or angles.

(10)(p.97) This is not a mere chenge of notation. It actually
permits certain consolidastions that would not otherwise be
possible. Thus the systems of kgg.; and.%gglg_provide

snalyses of simplicity that are not quite the same, and in

the search for an adequate account of simplicity, these

(and meny other alternstives) should be separately studied
with respect to their empirical consequences.

(8098
(11)/i.e., all sentence-grammars. cf. %lﬁ.

(12)(p.99) In this oversimplified introductory account we
overlook the fact that concatenation of elements of different
levels (different concetenation algebras) has literelly

no meaning. We discuss this, below, in the case of particular
jevels. "e can upderstsond each level as being embedded in

the next higher level.
(g .104)
(13)/Unless, or course, we relax many other requirements for

grammars. Note that as we have given this conmlition, only

a finite number of sentence-grammars can be generated from

a grammar by running throush the sequence of rules once.

fle may disregerd this problem for the moment. Relow (chap. VI)
we will suggest a way of extendinq generation, but finally

we will come to the conclusion that the infinite extension

of the set of derivations comes about in 8 different way.

(14) (p.108) We are referring, of course, to that centrsl
area of linguistic theory concerned with grammar. We have
noted that there are other legitimate areas of linguistic
research with other purposes and other tools. It would
perhaps be preferable to replace "linguistic' by
‘grammggical’ throusghcut this discussion. _
N s o R -‘;- SR

- -




Chapter IV: Grammeticalness

——

23. The first problem that the linguist must face in
constructing the grammar of a language is that of determining

the subject matter of his description. Given a corpus of
sentences, this problem breaks down into two parts, as we

have already seen in 5207 . First, he must determine which

of these utterances are ;ﬁonemically distinct. BSecond he

must determine which utterances, whether in the corpus or

not, are grammatical, hence to be described in the grammar,sk}gm£

We haye sugqe
to be generated in the manner discussed in c¢hap. III. The
f!f‘"ﬂf& wi k\’\ & h‘)i‘vf Etﬁ&ru'hf"l,
first problem:&; met by the pair testy the second will

concern us NOW,

It is clear that the set of grammatical sentences cean
not be identified with the linguisit's corpus of observed ;
gentences, Not only are there many (in fact, infinitely many )
non-observed grammatical sentences, but,in addition, certain
sentences of the corpus may be ruled out as ungrammatical,
e.s%., as glips of the tonsgue. Thus we must projéct(l) the
class of observed sentences to a larger, in fact, infinite
class of grsmmatical sentences. and g;?linguistic theory
we must define ‘grammatical sentence’ in terms of ‘actual,

ohserved sentence.’

24.1. Investigating the conditions that we want. this

definition to meet, we find that a partitior of utterances

into just two clasees, grammatical snd non-grammatical, will

ot D€ sufficient To peznﬂ!ﬁhﬁonstrumn of Moqumbe™ | w——
grammars in terms of what we have broadly described as i '

distributional enalysis. If we wisk to distinguish between




two elements X end Y in distributional terms, we usi de

(2)

able to discover some significant class X of contexts

such that X occurs in the contexts of K, forming zrammatical
sentences, by Y does not. Tf #km Y also occurs in the

contexts of K in grammatical sentences, then we will have

lost the distributional grounds for distinguishing X from

Y. A difficulty arises when it is the case that occurrence

of Y in K is somehow 'near grammaticaflﬁ that is, closer to
grammatical than certain completely non-grammatical sequences.
If Y is excluded from K, we lose the grounds foxr distinzuishing
the sequences formed by placing Y in X fron complete ungrammatical
nonsense. To demonstrate by example that this difficulty

does actually arise requires & decision as to what are
gignificant contexts, i.e., it requires a grammatical theory.
Since there are a variety of suggestions about grammaticalness,
but few attempts at a precise statement, we could Zive &
convincinz devonstration only Dby presentin~ instances to
counter anv such suggestiom. Tnstead of attemptiny to

pursue this rather aimless course, we limit ourselves to

a few examples that may make the meneral argument plsusible.

Certainly any adequate grammar of English will have to
distineuish such proper nouns se "Jones" from abstract nouns
1ike "sincerity", or from nouns like "golf". At the seme
time, it will have to indicate that such sentences as

(a) {Sincerity admires Bill

Golf
(1) 54
. iﬁu_ cerity ad. lu, with Réll yesterday
mg. sy e . S
ere in some sense, near-grammatical sentences, much more 8o
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than, for instance,

(a) the admires Bill
(b) sincerity the of

However, if we hope to set up propger nouns such as
"Jones" as a distributional class, excluding "sincerity"
and "golf", we will need some discriminatory class K of

contexts. But such contexts as

(a) -- admires Bill

(3)
(b) -- had lunch with Bill yesterday

. (3)
a®® just the contexts relevant

to making this distinction,
since certainly
admires Bill

(4) Jones
had lunch with Bill yesterday

are gresmmatical sgentences. If we have only a two part
classification, into grammatical and ungrsmmatical, then
either such sentences as (1) are also regarded as grammatical,
in which case we apparently lose the distributional grounds
for meking the distinction we require among nouns, or they
are rejected as ungrammstical (as in some sense, they surely

are) in which cese there is no way to distinguish (1) from (2).

The same kind o' argument can be somewhat differently
applied to anocther sort of instance. An adequate grsmmar
would heve to indicate that the relstion between "bring" and
"brought” is the same as that between "like" and "liked", i.e.,

that "brought" is morphologically "bring" plus the past tense

= 'Mepﬁ.ghﬁy to'shc.)wm-gis 'rm;ﬁazgﬁyﬁ = j

pcinting out that Just as we have

-
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_ (&) They like it today.

(b) They 1liked it yesterday.,

we also have
(a) They bring it today.

(6)
(b) They brought it yesterday.
But alongside of these we also find
(a) They break it today

)]

(b) They broke it yesterday

Hew, then, do we know that the pairs paralleling

like-liked are bring-brought end break-broke, rather than

i
brinz-broke, and pxggk-gggyghtg*) FPThe most reasonable
distributional grounds for maiking the correct pairing would
sl

seem to lie in the fsct that we have g ¢lass K of contexts a’s

=

(a) Wars —-- diseese and Tamine
(8) ' -
b) They --~ into a store
<— Now comsider the class K, of sentences formed by putting

"break", "broke" in the blank of (8a), etec., and "bring”,
"brought" in (38 b), etc. If these sentences are ruled as
ungrammatical, es in some sence they surely are

+hen T
A ek L)

a—

1]

[ 5 ™
-
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make the peiring correctly on distributional grounds, since

clearly "bring" end "brought" can occur in (3 a), and

"break", "broke" in (81b), However, this solution would

fail to indicate that the sentences K, are somehow more
eme-rammatigesl than the class of sentences }'_{-_2- formed WI&}E‘GT‘:

e.5., "Jones", in the blanks of (8) On the other hand, if

K, are ruled to be fully grammatical, ther we lose the basis
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for making 8 correct distridbutional snalysis of the vervus
in question (and, st the saeme time, we admit some rather

odd sentences into the language).

This leads us to observe that an adequate linguistic
theory will have to reccznize degrees of grammaticalness,
so that (4), (5)-(7), (8a) with "bring", "brought", and (8b)
with "break", "broke", are sll fully grammatical, (1) and )
are partially grammatical, and (2) and K, are completely

ungrammatical.

24.2. We can aspproach this matter in somewhat different
terms. Clearly one of the fundamental facts about linguistic
behavior is thet a speasaker, on the besis of a finite and
somewhat accidental experience with language, can produce
utterances which are new both to him and to other speakers,
but which are immediately recognizable as utterances belonging
to the lancuage. Ve misht restate this ability, somewhat
fiquratively,(s) by saying that in learning a languasge, the
native speaker has done much more than merely absorb a

large set of sentences which he can now reproduce. He has
also abstracted from this set of sentences, somehow, and
learned a certain structural pattern to which these sentences
conform. And he can add new elements to his linguistic stock
by constructineg new sentences conforming to this structd%l

pattern.

Is it possible to reconstruct this ability within

linguistic theory? That is., can we develop a method of
analysis which will enable us to observe a corpus of sentences,

o |
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to abstract a certain structural pattern from this corpus,
and to construct, from the old materials, new sentences
conforming to this pattern? This is a question of fundamental
importance, Our workineg hypothesis is that we can give an
account of this process of generation or projection within
the limits of distributional anslysis. That is, we aim to
construct in linguistic theory a formal model of this
behavior in such a way that by applying the methods of
linzuistic analysis to a corpus of sentences, the linguist
can reproduce this process of generation in his determination
of zrammatical sentences. It is by no means obvious that

an even partislly adecuate reconcstruction of this behavior
can be siven in distributional terms, i.e., in terms of

the structural charscteristics of observed utterances. It
micht be the case that many other factors in the particular
history and develooment of the individuals concerned may

be responsible for this ability. Hence if - this hypothesis
can be validated and demonstrated to any considerable

extent, this will be a significant result. The

®® vrogram of developins methods of linguistic analysis,

or, in our terms,a theory of linguistic structure, might

be interpreted as being basically an attempt to reconstruct
this ability to speak and recognize new grammatical utterances.
e can expect such a reconstruction to be complex, with
contributions fcrmulated in terms of many different
linguistic levels., Our direct concern, in this chapter,
icmbo reconstruct the first and most elementarg.stepin.

this process of projection. This will occupy us in %léf—agz,

Iriqasﬂ, we suqoest hov the process can be continued in
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terms of hicher levels, and these suggestions are elaborated

in succeeding chspters.

But we must be quite careful in determining just what
we are to reconstruct. In the only pre-systematic terms
we heve (cf. $5.7 , 82), we can say that we are trying to
reconstruct and explicate that intuition about linguistic

ELLH h
form that enables a speaker to distinguish grammatical
a5 "bWia i3 a round squwe " @B rudovless qreet 18ews gleep Suni owbly ", and (#)jabove

sentences 5 ¥ from swck
n o s ave adond square”) "Gurioudy desp ibens qereen o "lags
non-grammatical sequences and (2) , Gbow.
{ohialehepter. Ve mve already noted in 5.1 that srammeticalness
(6)

cannot be identified with mesningfulness or significance.

Grammatical sentences may or may not be significant, and

we must distinguiszh between grammatical nonsense ke

~ £l 23— and non-grsmmatical nonsense f/dlsecki, 45 e
rases &H:«(lg {JL?G'V'E--

More senerally, there is little doubt that speskers can
fzirly consistently order new utterances, never previously
heard, with respeét to their degree of 'belongingness'
to the languege. Thus the following sentences might all

be new in English:

(9) look at the cross-eyed elephant
(a0) " "N " kindness
( 11 ) " H " " fI‘OTﬂ

but I think it ie clear thst any native would arrange
them in this order with respect to 'belongingness' to
Trerrsh. —In sther words,~we nisht say that a spealies prcjcees—

his finite and somewhat accidental linguistic experience to
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a set of more and more comprehensive extensions. Corresponding
to this fact, linguistic theory must develop a notion of

'digree of conformity to the structural pattern', so that,

gsiven s reasonsble sample of English not containing (9),

(10), or (11), we mizht predict that (9) (like (4)) is
perfectly grammetical, (10) (iike (1)) is partially srammatical,
and (11) (like (2)) is not gremmatical at all.

Thus from seversl points of view, we are led to
consider as the goal of our reconstruction, the notion

of 'degree of corammaticalness’.

£9.1. The most reasonable model for explaining and
reconstructing chis projectibility seems to be ¥BEE based on
the notion of syntactic category. Let us assume that we have
a finite set of sentences, the corpus, with word division

marked. The corpus might contein, for instance,

(a) John came
(12) (b) Bill ate

(¢) John saw Bill

ete.

L qormi e s,

Ve agsign these words to elasses. Let us call this

assignment a syntactic snalysis of the words of the language,

leaving open for the moment the question of whether these
L,,J,-'L-Q(‘:mj m-;) hant, wo mmim'j m Lc:uwau).
classes are disjoint; Ve can now associate with each
ke FaA2)
sequence of words & sequence of ei353931 replacing each
'£&@wﬂ
word by the clase to which it belongs. Thus if we assign

(_.:1,(”?, Ty
‘dJohn', *Bill' to the-c;ag;jN, and ‘ceme’, ‘ate', 'saw’

e — :_5‘5@‘0'\44-—-—

to the clmsd V, we will have TV, NV, and NVN as sequences

LA

of corresponding, respectively, to (12a), (12b), and

(12¢). There will in general be many fewer sequences of
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categories than sequences of worde. Each sequence of categories may be called a

sentence form, and we can construe the genesated language of grammatical, but perhaps

non-occurring sentences, as those which conform to one o1’ these sentence forms, In
this example, for instance, 'John ate,! 'Bill saw John,' etc., would be sentences, per-
haps not in the corpus, but conforming to the sntence forms constructed from the syntactﬁ':

analysis,
The notion of degree of conformity to the structural pattern is easily dérived.

Instead of considering only one syntactic analysis of words into categories, we consider
several analyses of various orders. That is, we have broad syntactic categories like

Noun and Verb, subcategories of these, subsubcategories, etc. Thus we might have a _f
first order syntactlc analysis into a hundred categories, a second order analysis into
seventy categories, down to, e.g., & tenth order analysis into one category. For each
order of suﬁcategoriea we have a set of sentence forms in terms of the categories of

that order. For an order with many categories, hence small categories, we have sentence
forms which are more selective and which generate few sequences. For an order with few
categories, hence large categories, we have sentence forms which generate a great many
sequences. A non-occurring sequence then has a higher degree of grammaticalness if it

conforms to the more selective sentence forms stated in terms of a many-category (hence

low order) analysis.

Referring to the previous example, assume that (13)-leek-at-the-oress—eyed-nan

(13) 1look at the cross-eyed man

does occur in the corpus. We see that (9) has a high degree of grammaticalnese, since

'man! and 'elephant' are




presumably co-members of the small subﬁ%ﬁﬂz of énimate
Eommon LLun, and thus (9) conforms to the selective sentence
form stated in terms of this small ). (10) is less
grammaticel, since 'man' and '"¥ndness' are co-members of

54 5{16
no oese smaller than the larger Noun, and (11) is
still less grammatical, since the onlyfzfgggjcontaining
voth ‘man' snd 'from' is presumsbly the Eiﬁﬁzyof all words.

*gz,g, For the sake of clarity and uniformity of
terminology, let us descridbe more precisely the kind of

svstem we have in mind.
Ve have a system (j of classes of words,
(14) C = S_C:%E , where (i) 14 n&N
h (i1) 1213y
(1ii) 513325.,..)3’4

(iV) E&G]i' ‘—_‘? W is e Word(7)

There are many other conditions that we can put on

Ci , but this will suffice for our immediate discussion.

b

For each n, the set CE = 5 ,..,C§ ’1 will be

called the gyntactic agnalysis of order n , and the O%Fs are

called categories of order n.

Ve are given a corpus K which we take to be a set of

seauences of words. A sequence Q%,..,C%L of categories
i —

of order n is said to generate the word SeqUence Wp, .. W

if ;€ d% ,n.,E@e:C£;= Thus the set of word sequences
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cssorblly
generated by a category sequence is, the Cartesian product

of the categories, or, as Vells has called it,(s) a

sequence-~class.
A sequence of categoriles of order n is said to be a

gremmatical sentence form of order n if one of the word

seauences generated hy it is in X,

The grammatical sequences of order n are those
generated by the grammatical sentence forms of order n.
Thus the h¢ighest degree grammatical sentences are those
of order 1, the order with the largest number of catesories.

If ay=1, then all sequences are grammatical of order N.

26,1. Assuming thet such a model can give an adequate

account of projectibility, the question is: how can we construct
a formal and abstract notion of syntactic category that will
lead to an appropriate system of categories, when we are
presented with an adequate sample of linguistic material.

Or, to put it differently, we must develop a procedure

such that given a corpus of sentences with word division

marked (i.e., a set X, as inﬁgiag), we can, by means of this
procedure, construct a systi.m of classes Ci which will give

the correct account of grammaticalness.

The most obvious approach to this problem seems to
be some sort of substitution technique. The very nature

of our goal dictates that these categories be classes

Wﬁb

of elements that are, in some sense, mutually substitutable.
But attempts to describe this sense by developing a substitution -

technicue run up against serious difficulties. Ve will now




briefly consider some of these difficulties and éhe possibilities
of elaborating a direct substitution technique in such a

way as to avoid them. Then, in 332, we will discuss in greater
detsil a somewhat different approach to the problem.

26.2. Consider first the problem of constructing the

smallest catesgories, the categories Gi,.n,0; of order 1.

This is the problem of defining highest deg;ée grammaticalness.,
The use of s substitution technique for this construction
faces two immediate difficulties. In any sample of

linguistic material, no two words can be expected to have
exactly the same set of‘contexts. On the other hand, many
words which should be in different categories will have

gsome context in common. There are certain contexts like

(15) ape= }'s --

where elements of maeny giffereFiiqgtegories can appear (e.g.,
"John", "red", "mine";r"here";\k;ééﬂga Thus substitution

is either too narrow, if we require complete mutual
substitutability for co-membership in a syntactic category

Ci, or too broad, if we require only that some context be

shared. Thus neither of the simplest approaches to

substitution is adequate, without elaboration.

Though we can scarcely hope to find two words
mutually substitutsble everywhere in s linguistic corpus,
we might find some behavioral test for mutual substitutability,
so that we could run through our (finite) corpus, testing
every pair of words for this property in each context.

SR— R S——— ———

Then the Ci could be defined ss classes of words among

whose members complete mutual substitutability holds.
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The unacceptability of this g proach lies in the fact
that it simply avoids the very question with which we are
concerned. An operational test for grammsticalness
would simply record the speaker's ability to project, but
a systematic approach which sdesma définesgrammatical
sentences in terms of the rules of combination set up for
actual observed utterances could actually be said to
provide asn explanation for this ability in formal terms,
and as such, it would represent a fundamental contribution
to our understanding of linguistic behavior. R