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A9zt (Standard Theory)?, WAUEMEEER (Extended Standard Theory).
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WD LIHFE (psychological reality of grammar) OMEA LS. 2F Y,
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MEDD dala BEENZHET X, EOHEAO TR S & 5 A data
ARLRAORSE, FOMGHIELCOTHEY, ELvE sk
i, TO®ER (270) 45 RELTYASHEEN - st o
THY, DWCIET L RO THB LELLOTHS, T, F
HEWT, BICERALVSTFPET 2\ e EE e IR i mE+ih
L VARV ARBERI R HHATEEDT, AFPHETEEETS S
LHDEFRILTHD: Fa3bLAF—AFNROL I BT3B,

What is commonly said iz that theories of grammar or universal
grammar, whatever their merits, have not been shown to have a
mysterious properly called “psvchological reality.” What is this
property? Presumably, it is to Dbe understood on the model of
“physical reality,” But in the natural sciences, one is not accus-
tomed to ask whether the best lheory we can devise in some
idealized domain has the property of “physical reality,” apart from
the context of metaphysics and epistemology, which 1 have here
put aside, since I am interested in some new and special problem
that is held to arise in the domain of psvchology. The question
is: what is “psychological realitv,” as distinct from “truth, in a
certain domain™?

As has been evident throughout, I am not convinced that there
is any such distinction, and see no reason not to take qur theories
tentatively fo be true at the level of description at which we are
working, then proceeding to refine and evaluate them and to relate
them to ather levels of description. hoping ultimately to find neural
and biochemical systems with the properties expressed in these

theorties.”
T, BEERESPERBEOFEFRALATMERLAVO N, —
EEREARELORE I EMERH L TR . &EE, 235
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DTHBY B, AT [FEF] 12, Chomsky @FZ TV HERSE
TH Y, [ERXE] LEereh3b0THY, ARTHE, [HEF
RO BECERTERL TS,

ERILEED BE
iﬁi%®ﬂ%ﬁ%dk%@mmd?%é% APk R TSR
Hah Ty ARErEiahil ARICEOF I Ty aEREERT 5.
Chomsky X, =—H#% mind O LT LA TS, & —Hi,

Chomsky @z @# A FEERNLICLOTH S,

Summarizing, then, we have the following general picture. The
language faculty is a dislinct system of {he mind/brain, with an
initial state Sy common to the species (lo a very close first ap-
proximation, aparl from pathology, etc.) and apparently unique fo it
in essential Tespects. Given appropriate experience, this facully
passes from the state Sy to some relatively stable steady state S
which then undergoes only peripheral modification (say, acquiring
new vocabulary items). ‘The attained stafe incorporates an
Ilanguage (it is the state of having or knowing a particular
IHanguage). UG is the theery of S;; particular grammars are
theories of various I-languages. The I-lanpuages ihal can be
attained with S, fixed and experience varying are the attainable
human languages, where by “language” we now mean l-language.
The steady state has {wo components that can be distinguished
analytically, however, they may be merged and intertwined: a
component that is specific 1o the language in question and the
contribution of the injtial state. The former constitutes what is
“learned”—if this is the appropriate concept to employ in account-
ing for the transition from the initizl fo the mature state ol the
language faculty; it may well not bel?
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Chomsky (&, RO XL 2IZTFET S, SFHT00 OF4O mind 3%

EFE (initial state; Sy ioh %, T OFREEIBRET L o ThoTe
% (genetically determined inilial state of the mind)™, #ETIZL - T
FORA PR 2T 20 THEME, U ANEeTitkoTHETHD
(common to the species)!?,

L= @BIRT, “UG [=universal grammar] is the theory of S° 2575
I o, ZOFEMRER EEFICI - TIESN TS AT mind
OIREET BB MG, PR T MENDE IHE ik (universal
grammar) V5 Z &/ 3%, Chomsky SOOI ITHO LS Th o,

It [=generative grammar] is concerned with those aspects of form
and meaning that are determined by the “language faculty,” which
is understood to be a particular component of the human mind.
The nature of this facultv is the subject matter of a general theory
of linguistic structure that alms to discover the framework of
principles and elements common to attainable human languages;
this theoty is now often called “universal grammar™ (UJG), adapting
a iraditional term to a new context of inquiry. UG may be re-
garded as a characterization of the genetically determined language
faculty. One may think of this faculty as a “language acquisition
device,” an innale component of the human mind that vields a
particular language through interaction with presented experience,
a device that comveris experience inio a sysiem of knowledge
attained: knowledge of one or another language.!*

IOFEHEOMHELCLL T, FUTESOFEE (BRETEEFEENT
CEREICEML, SEEECTS L) 2L, mind SIRERELS
VT -T, HAERICET S, mind 22E05EE (steady state) i3
NTHdH, 0%V, LEEEOIGEREME LANE H5EFORENE

{b (nternalize ) L7RIBIZASZDTH S, -7, BERTLHMWETE L
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I OSEO IGO0, ZOEERIEIE L mind OEEG LD
Z L s, Chomsky @EFETCH &, “The grammar of a language
that has grown in the mind is a partial characterization of the steady
state attained.”s T 5,

WAL &AL 7n B a3 (internalized knowledge of language) 1%, =58

fE (competence)!® LERiXH, AspectsModel Tik4gRREOIERIOIES

BHEEEZ2LNTVEE, S=NP VP LYoo mEsil, Zirmpemik
HiZE & v o Ze R AIERE A S B v e DZERAL EEARAL  EIRER
HMAEDES TH S, LT, ARG, ZOFBEOHEM &SRR DL
BTS2 Ltk - T (infinite use of finite rules), IO O L& LR T
ELBORLEZLATYEOTHS, #oT, LRIk, CoBllofE
FEET L EDOBER L o0 YEOT A EL XD LIk BEe
7z evaluation mefric FHET2 L0 LB L LT, FitE, EE
THIATVLRFLERE LT (=HRAOES) ZMEL, BFhcd
Ak TEnE, FoRbhoE LMl LOREA T EVv-aE
AThB, TLTC, HxicxiE (FHRIOES) UfTLTVE, BHEHE
DIEEERTLEOTH LD,

BT B TS GB Hifio b & Cld, Chomsky i, @ CHEE L
@ EHE (principle} Lo~ F A —& (parameter) PG ESLOLEZ T
WA, Y, Chomsky 285 Tv2FHE (subsystems of principles)
LTI, RO HRL DD D

(i) bounding theory
{ii) government theory
(iii) é-theory

{iv) binding theory
(v ) Case theory

{vi) control theory
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Cﬁb%@ﬂﬁiﬁﬁi:ﬁf@‘bf. MBI A7 A—F S, AT, head
LFD complent ONEEHFW LT A —FH D, BETE, BEREO
BIZENF complement kw5 ~1EFHAEELY #H i 5. HIWIE BIERIT
%@ complement T3 % (FiEHAD) HWEE FO®RICIEL S, fE-T, &
ETIs, head—complement VWV 53EETH S, —F, HARETE, HH

GIIEhE Tz s U, complement—head 2\ 9 EEEICHE S, 20> head
complement OFE F 5 A% # — & BRESECEES D, FERETE, £
DATA—ZDRA v FRANBR TR, T, FETHEIATYS
SRICHE T F A= FDRA w FREANTW O Th D, IWEPFEENT
WARBEIBE Tk head—complement OIFFIC/E D k5T F R
—FDAA v FEEETEOTHDL, HDViE, COMP OEFHRD S
FA—ENEA, HEFFINTYIBELBLNE T, COMP 353

CLDEIATA—FORA v FREETLHOTH L, DV, HFA
ﬁiﬁtﬁéw.ikm@émawﬁﬂﬁx—&&%ifﬁivoHK%%
ATV SREICE TN, BRATRICSS LI FA—FD
A4y FEHFET D, Greenberg O ¥iEM (universals) ZhH o5 L5z, F&
AFENEA: SOV fn b, BEFEERTS &b, BEFAPLFCHNCLS L
OYFEARE S DT THDIRL, BFIFESATA—FOAA v FOREIE

LT A,

mh

= 9 L7 principles-and-parameters model 2 % 5 EFICER OGTO
Chomsky A& O RIZTIET 5,

In terms of the second conceptual shift, we no longer consider
UG as providing a format for rule systems and an evaluation
metric. Rather, UG consists of various subsystems of principles; it
has the modular structure that we regularly discover in investigation
of cognitive systems. Many of these principles are associated with
parameters that must be fixed by experience. The parameters must
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have the property that they can be fixed by quite simple evidence,
because this is what is available to the child; the value of the
head parameter, for example, can be determined from such sen-
tences as Jobn saw Bill (versus John Bill szw). Once the values of
the parameters are set, the whole system 1s operative. Borrowing
an Image suggested by James Higginbotham, we may think of TG
as an intricately structured system, but one that is enly partially
“wired up." 'The system is associated with a finite set of switches,
each of which has a finite aumber of positions (perhaps two).
Experience is required to set the switches. When they are sel,
the system functions.

The transition from 1he initial state 5, to the steady state Sg
is a matter of setting the switches., There may be general princi-
ples that determine how the switches are set, for example, the
gubset principle discussed by Berwick (1982), which states that
if a parameter has iwo values + and —, and the value — generates
a proper subset of the grammatical sentences generated with the
choice of value +, then — is the “unmarked value” selected in the
absence of evidence; this is a necessary and sufficient condition for
learning from positive cvidence only, insofar as parameters are
independent. There may also be specific principles of markedness
relating various parameters, which need not and may not be fully
independent. When a particular language is determined by fixing
the values of the parameters. the structure of each linguisiic
expression is determined, sometimes, by a rather complex compu-
tational process as in several of the examples that have been
discussed—which are. 1t will be observed, relatively simple con-
structions

8, WEREIHIEHEATA—FOAL p FRERAICRELTEESRS
FiE core language & 0EIELh, FA-SHERAI%E, core language (24570
Eh5 4O perivhery 20BN 5,
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Suppose we distinguish core longuzge from  periphery, where a
core language is a system determined by fixing values for the
parameters of UG, and the periphery is whaiever is added on in
the system actually represented in the mind/brain of a speaker-
hearer.®

Ll E% Chomsky OEETEH S LD L 51048 D,

We have, so far, considered the firsl two of the guestions (1) of
Chapter 1 that express the sssential research program in generative
orammar: (li) what constitutes knowledgs of language, and (lii)
how does it arise? As for (11}, to know the language L (an I-
language) is to be in a certan state S, of the language faculty, one
of the components of the mind/brain. L. the language known
for had, or interpalized) in the slate S.. is a system with two
components: core and periphery. There 13 a fixed initial state 3,
of the language faculty consisting of a system of principles asso-
ciated with certain parameters of variation and a markedness
system with several componenis of its own. The proposed answer to
(lii) is that the stale 3, is attained by setiing parameters of 5
in one of the permissible ways. vielding the core, and adding a
periphery of marked exceptions on the basis of specific experience,
in accordance with the markedness principles of S5 The core.
then, consists of the sel of values selected for parameters of the
core svstem of Sp; this is the essential part of what 15 “learned.”
if that is the correct term for this process of fixing knowledge of
a particular language. The grammar of the language L is the
linguist’s theory of L., consiting of a core grammar and an account

of the periphery.?

PE-C, LRUICEROTRERIRIEL, FHIRED b RERERTEE D mind
FUHZ BRSO TH S,
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M. &RSEO ik

T, mind &, EDXH4BETHETME IO THS 5D, mind
kl{“ ! @Ei ChOI‘ﬁSkY Eﬁf%mu&bfvﬁ :]: j ?ﬂ:, ;E[\;Eﬁ-c‘%é o@'@iiﬁ-l{‘
L, %8, BiZRA5LOTHE,

As T am using the term, knowledge may be unconscious and
not accessible to conscicusness. [t may be “implicit” or “tacit.”
No amount of introspection could tell us that we know, or cognize,
cr use certain rules or principles of grammar, or that use cof
language invalves mental representations formed by these rules and
principles, We have no privileged access to such rules and repre-
sentations.®?

i, ERXEARENEE-TERI L THD, W LS ior: s
HAOESLEZ ZIEEY, 5V, BELAFA—FNERLEEIET

E TR LTS, BIRIEIRZAVYOTH S, LT, AANTHLT
VCEYEREDL S LD THES bbb B, AIIEROE R
fFoEsL, MY TEETXZ, 3/, Tl ThY, FOHEF
HRTENR L &b, TOXOEN (BRSO RER R0 OREFsT
FTH2OTHY, i, HLLHAMEHICLERTELILB DD TE
B

ZOBERLEYy, E#TENLY mind OfgEE BT, Chomsky (2=
HH L, HEREOLLRTH S, RESEEPHRHEEOFEREEH LAY
i binvods, FORERZERET Chomsky 33T A, 150
HER, BEERERTICL o THRESRETHIREE (genetically deter-
mined initial state} L&A+ Z b4 bhd X9k, SEHEE FH3%E
(biology) D—pLHAETRETED D, WOBIFETEOI LN -% 03
Da
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The studv of biologically necessary properties of language is a part
of natural science: its concern is to determine one aspect of
human genetics, namely, the nature of the language faculty.
Perhaps the effort is misguided. We might discover that there is
no language faculty, bui only some general modes of learning
applied to language or anything else. If so, then universal gram-
mar in my sense is vacuous, in that its guestiens will find no
answers apart from general cognitive principles. But still, universal
grammar conceived as a study of the hiologically necessary proper-
ties of human language {(if such exist) is strictly a part of science.
The criteria of success or failure are those of the sciences. In
contrast, the study of logically necessarv properties of language is
an inquiry into the concept “language.” I should add at once that
I 2m skeptical about the enferprise. It seems lo me unlikely to
prove more interesting than an inguiry into the concept of “vision”
or “locomotion.” But in any event, it Is not an empirical investiga-
tion, except insofar as lexicography is an empirical investigation,
and must be judged by quite different standards.?

From the point of view 1 have adopted. universal grammar and
the steady state grammar are real. We expect {o find them phys-
irally represented in the genetic code and the adult brain, respec-
tively, with the properties discovered 1 our theory of the mind.®

In contrast, ihe steady slate of knowladge altained and the initial
state S, are real elements of particular mind/brains, aspects of the
physical world, where we understand mental states and repre-
sentations to be physically encoded in some manner. The I-language
s abstracted directly as a component of the state attained. State-
ments zbout I-language, about the steady slate, and about the
initial state S, are true or false statements about something real
and definite, about actual states of the mind/brain and their com-
ponents (under the idealizations already discussed). UG and theo-
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ries of Ilanguages, universal and particular grammars, are on a par
with scientific theories in other domains; theories of E-languages,
if sensible at all, have some different and more obscure status
because there is no correspending real-world ohject. Linguistics,
conceived as the study of I-language and S, becomes part of psy-
chalogy, ultimately biclogy. Linguistics will be incorporated within
the natural sciences insofar as mechanisms are discovered that have
the properties revezled in these more abstract studies; indeed, one
would expect that these studies will be a necessary step toward

serious investigation of mechanisme,?

LT, TORRREBEVAROENOIFEER LT, HikESen HEnt
HETHE L, Chomsky (35 0T v,

Chomsky i, =, KBNEOBBERIEEFET S RIUEZ O HIF
Do RENIT TR > Ty a L LEEHBET I LETERV D, R
FEL, REOAR LY ONSHREE L, BeTHEIFE LTHEYT
MY, BERFAAF—EL, FLT, KBOAFE HT0RE L

M 2:{F D HIF 50 TOBERAELVZEBE D LThihaOht i Fh
LAVTh, RIVFEE, Bl t0EREZTT 5 e BT 5720 Th
Do ZHVERBBEOFETH S,

ARDOSTERAORMEL, ZORLEFOFELFLT HS, Chomsky
i, RO HEE Y,

Our investigation of the apparatus of the language faculty,
whether in its initial or final steady state, bears some similarity
to the investigation of thermonuclear reactions in the solar interior
that is limited to evidence provided by light emitted at the
periphery. We observe what people say and do, how they react
and respond, often in situations contrived so that this behavior will

pravide some evidence (we hope) concerning the operative mech-
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anisms. We then try, as best we can, to devise a theory of some
depth and significance with regard to these mechanisms, testing
our theory by its success in providing explanations for selected
phenomena.?®

WOBIHATH, Chomsky i, BEFHOFRLFASEROFEIRACTH
LDEEHLTWS

What is postulated is that to kunow a language is to have a certain
mental constitution which is characterized by the linguist's grammar.
There is nothing mystical about this appreach, contrary to what is
sometimes believed. It is precisely the approach that would he
taken by a scientist or engineer who is presented with a black box
that behaves in a certain fashion, that evidences a certain input-
ouput [sic] relation, let us say. The scientist will try fo construct
a theory of the internal structure of this device, using what ohser-
vations he can as evidence to confirm his theory. If he is unable
to investigate the physical structure of the device. he will not
hesitate to ascribe to the device a certain abstract structure, perhaps
a certain systermn of rules and princivles, if this turns out to be the
most successful theoretical approach. There is no reason to adopt
some different standpoint when the object under investization is

the human being

OB AOE# T, Chomsky 73, “There is 1o reason to adopt some
different standpoint when the object under investigation is the human
being.” LE-oTdDIXFERATREZETH S, = 217 Chomsky D AR
HAETTYS LI /Bbivd, 220, AMKRHOGFETRL L, A0
HHCYE RO G, BARITESS LTS EREEO FET ARD
mind LWFETELOFE L v a T L THh5HN,
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V. /5L BRI

I, Asck (=T8S OFERE ARREOFER AL THS
25 Chomsky mFEEFER L=, -0z L, 289 OEHRCHERT
L EMRTED, 1008, AR TERSAEFEIOLOTHE LD
MRTH D, ERENARAREOLOTHE R BE ERCUES BRT
HOHERERAT 5 ORYRTE B, MohRick 9k, LRy A
REriantochhid, toRKRLTETHS,

L3 LoD, ERTTIED BRESENE 2 MITERLERICLTEY
T, FEREICH LT EARREOTRRERNT S &\ S IR TH B

FRTH, ERSEENEREER Y R LV IEE (ZOEE, BRRE
ERATH V5 AR OEES MBI LT A RV ThA D) |
W B, ERrsESEAgELTyS (bR, ERLTS LER
LTV3) Hikr BRSO FEEWET 5 LItk » T, BEQERI0E
P EOREARRSFNERS AL 21T B,

ER L SRR TS Lo T, REHITE - T HARFEOME
BELB TT, AWTE, REGEREEEED Carl G. Hempel ©
Philosophy of Natural Science THpiVTY 5 BAPSEOMSHETRY i,
ORI UTARCUE £ BRBE R B LTy {2 2lnT 5%

1. B % ¥ %R

Hempel @ Philosophy of Nabtural Sclence %, TS &icoTiERC
Weabh Ty, HRBEZEO HaEgl 55404 (nature) Th
Bo B AERT D DB FALOHERY BRSSO AR &2
TLERNONA B RREDO AR TH .

—7, HRICEORIERSIX mind Th S, Chomsky 1, EELM-T

B LD DL mind AHSRIEICSH ST L LF S, mind/brain
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EVaFREF ST VD, I, mind=brain V5 BEHETIT <,
mind & brain CEEEESEHD L5 2 L TH S, Chomsky i3, koL

.

i'(‘c ‘50

Knowing the language T is a property of a person H; one task
of the brain sciences is o determine what 1t is about H's brain
by virtue of which this property holds. We suggested that for H
to know the language L 15 for H's mind/brain to be in a certain
state; more narrowly, for the language faculty, one module of this
system, to be in a certain state S.. One task of the brainsciences,
then, is to discover the mechanisms that are the physical reali-
zation of the state S..%2

2ED, SEEHE mind O VEREEMNTH D SFESOMA A 5L, F
@ mind OIREHHEEAGCKIEO ¥ 2 2 % (mechanisms) i HIET S
BB AT S O KNS (brain sciences) O LIV ThH D,
UL, Z=O##E, “the mechanizsms that are the physical realization
of the state 5" TH 55, AFOSHEEND %I mind OFETH
D, mind ORFFFEREARBEOHFE LD ZLICH S, fE-T, SHEOFETAE
Pao—HTH D, HHEPESMFLRIUASRSETHI LI T EITRE S,
EOBATLEDZ EHERBILT D,

Suppose that we proceed further to regard talk of mind as talk
about the brain undertaken at a cerlain level of abstraction al
which we believe, rightly or wrongly, that significant properties
and explanatory principles can be discovered. Then statements
about R and L belong to the theory of mind, and one task of the
brain sciences will be to explain what it i3 about H's brain (in
particular, its lamguage faculty} that corresponds to H’s knowing
L, that is, by virtue of which R(H, L) holds and the statement
that R{(H, L) is true.
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Il is natural to tzske L to be I[language. Jespersen's “notion of
structure,” regarding this as an entity abstracted [rom a state of
the language faculty. the latter being one component of the mind.
Then, for H {o know L is for H to have a certain I-language.
The statements of a grammar are statements of the theory of mind
about the I-language, hence statements about structures of the
brain formulated at a certain level of abstraction from mechanisms.
These structures are specific things in the world, with their
specific properties. The statements of a grammar or the statement
that R(H, L) are similar to statements of a physical theory thatl
characterizes certain .entities and their properties in abstraction
from whatever may turn out to be the mechanisms that account for
these properties: say, a nineteenth-century theory aboui valence or
properties expressd in the periodic table. Statements about I-lan-
guage or the statement that R(H, L) (for various choices of H
and L) are lrue or false, much in the way that statements aboul
the chemical structure of benzene, or about the valence of oxygen,
or about chlorine and fluorine being in the same column of the
pericdic table are true or false.®

Fiedrle, SEREH L VO O, KO R b2 OIRR T Tfﬁd BOT
Db, FRTIKBAETEIC L - TSNS ~E L0 THDH, Al
DITENCEHRT 2 A BRSO R CHIACE S L gl S 5,
BFEREHAT 20T D, BAREFTRETE S, Galileo OF
gy, Newton @754, Einstein OFFRHERT G, @'Ci;i-?“f RETE
Be Lirl, AMIZEDLS Z EXEH S VIREBRITHHTE 21 E 20l
BERTH D, S AMEEE human science) kLT&:E;Z%z’zL;%th
T5 Lk, HEHS (physical science) OFERESFHFICEBHTE A VD
Thbe HOBIICE, ’cwﬁﬁ”ﬁ‘mﬁ%m BB TV 5,

l\

In general terms the form of explanation adopted into linguistics
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is known as deductively formulated theorv aor, informally, as the
received view. It is a type of explanation that has heen successful
in some, but by no means all, of the physical sciences. A signal
advantage of such theories is that they make it possible to see that
apparently disparate phenomena may be explained in terms of
commoen underlying principles. In order for such theories to be
appropriale however a number of conditions must be satisfied.
Two are of particular importance. First, the phenomenon 1o be
explained must be well-defined, and second, it must be of a type
that lends itself reasonably easily fo expression in terms of a formal
notaiion. We shall he arguing that the conditions that make
deductively formulated theory appropriate as a model of explanation
are not approached in linguistics. In pursuing this argument we
find ourselves raising an issue that is a particular case of 2 much
more general problem, namely, what is an appropriate medsl of

explanation in the human sciences?st

2. B B B
Hempel i, Fl2e9WF9E% (BEE 52 (empirical science) & IERGZe
(nonempirical seience) =4 L, HERSNLFREETHRLD LHET S,
FRERALEE L 3. BEM A OMER & Ey, FOBGIHEORHRNZEN (3
£ RS CHEL LEbETHIEEh 33 2L Tha,

The different branches of scientific inguiry may be divided into
two major groups: the empirical and the nonempirical sciences.
The former seek to explore, to describe, to explain, and to predict
the occurrences in the world we live in. Their statements, there-
fore, must be checked against the facls of our esxpericace, and
they are acceptable only if they are properly supported by erpiri-
cal evidence. Such evidence is obtained in many different ways:

by experimentation, by systematic observation, by interviews or
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surveys. by psychological or clinical testing, by careful examination
of documents, inseriptions, coins, archeological relics, and so forth,
This dependence on empirical evidence distinguishes the empirical
sciences from the nonempirical disciplines of logic and pure math-
ematics. whose propositions are proved without essential reference
to empirical findings.

The empirical sciences in turn are often divided into the natural

sciences and the social sciences?

4% 54, Chomsky 13SEE% (=AERTHE) FRERFSLIELZ TV,
Tiegdr (=AOiEsEE) IR L & b 5 - T (speaker-hearer)
B L TR LT VAN EFARERT SO THLN, o0&z F
[EFECE

an empirical hypothesis, to be judged in terms of its sucecess in
explaining and accounting for certain phenomena, observations that
can provide evidence for or apainst cerfain explicit assumptions
about this grammar which, it is postulated, has been internalized
by the language-user®®

Tho

ARk P RET SEGRRFICHEDN T - ¥ (EEOFE, -T—{%E@E
EEEE) LXoTHRESNERELOTH Y, AERCSUET RS
ZLEREETER,

712 L, HEIE, Maurice Gross DO L 3 AFTRICRSS X 5L,
A OWFTH 0 T, HESTEREASO L I RHHEFEL TV IO LR
ThH D,

Today there is no Ionger any distinetion between generative syntax
and & substantial part of generative phonology; the sole object of
hoth is symbolic maniputation of a few well-known facts, intended
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fo show that the human mind can be reduced 1o a formal class of
abstract automata.?”

At the same time, linguists have acquired a degree of snobbery
that leads them to prefer handling a prestige vocabulary to pains-
taking experimental work. Brilliant dissertations, sprinkled wilh
decorative symbols and equations, can be composed on such deep
themes as a determination of theoretical and empirical conditions
that should be met by Universal Grammar. Meanwhile, the inge-
nuity and concentration of efforts necessary to classify large numbers
of structures do not lend themselves to the practices developed by
pure theoreticians. Concrete effects of this attitude are visible,
Normally, a specialist who invents some abstract mechanism should
propese some way to verify its adequacy, or verify it himself: this
can and should be done by appiving the mechanism to all relevant
parts of well-studied languages. This elementary rule is almost
never followed. The justification of this system is supposed to be
identical to the division found in physics between theoretical and
applied or experimental research. To the extent that this view is
meaningful, it might be justified by the enormous dimensions of
the domain, but it is in no way thinkable for a field as narrow as
Bnglish syntax or as ephemeral as (race theory; it takes only a few
hours to extract from a dictionary the verbs that have no passive.
An experimental scientist is perfectly willing to spend a few wesks
or more at such an elementary but essential task. Given this
incredible rejection of experimental work, the majority of studies
published so far in generative linguistics would never have had
access to interpational journals, if specialists in natural sciences
had evaluated them.’

1A

L# L. Chomsky 73 -Tv3 19
HDe

AR SO BRI TR B T
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3.0 W &
EABEE TR A S i v, BEAEREE T, BREMICER T
— LR S LD AR e BRI TR LA,

Induction is sometimes conceived as a method that leads, by
means of mechanically applicable rules, from observed facts 1o
corresponding general principles. [n this case, the rules of induc-
iive inference would provide effective canons of scientific discovery;
induction would be a mechanical procedure analogous to the
familiar routine for the multiplication of integers, which leads, in
a finite number of predelermined and mechanically performable
steps, to the corresponding product. Aciually, however, no such
peneral and mechanical induction procedure is available at present;
otherwise, the much studied problem of the causation of cancer,

. for example, would hardly have remained unsolved lo this day.
Nor can the discovery of such a procedure ever be expecled.?

i, EERETHESSESR IO LS LTEINRIDRE VG &,
HHENBEDTH S,

There are, ihen. no generally applicable “rules of induction”, by
which hypetheses or theories can be mechanically derived or in-
ferred from empirical data. The transition from data to theory
reguires creative imagination. Scienfific hypotheses and theories
are not derived from observed facts, but ineerfed in order to account
for them. They constitute guesses at the connections that might
obtain between the phenomena under study, at unifermities and
patterns thal might underlie their occurrence.®

B4 LFEEEEH TH D Karl R Popper b, BEOHRIIT -4 1 0/R
WEhs0TREL BEHERLIDOEZLEEL T,
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Thus I was led by purely logical considerations to replace the
psvehological theory of induction by the following view. Without
waiting, passively, for repetitions to impress or impose regularities
upon us, we actively try to impose regularifies upen the world.
We try to discover similarities in it, and to interpret it in terms of
laws invented by us. Without waiting for premises we jump to
conclusions. These may have 1o be discarded later, should observa-
tion show that they are wrong.

This was a theory of trial and error—of conjeciures and vefutations.
It made it possible to understand why our attempis to force inter-
pretations upon the world were logically prior to the observation of
similarities. Since there were logical reasons behind this proce-
dure, T thought that it would apply in the field of science also;
that scientific theories were not the digest of cbservations, but
that they were inventions—conjeclures boldly put forward for trial,
to be eliminated if they clashed with cbservations: with observations
which were rarely accidenfal but as a rule underiaken with the
definite intention of testing a theory by obtaining, if possible, a
decisive refutation.!!

FLT, EmEHinLTHYOMBATRH IS IMNE TN, KA
Iz, FOHERISEE{bENDh, FHHTHD,

The initial stage, the act of conceiving or inventing a theory,
seems to me neither to call for logical analysis nor to be suscep-
tible of if. The question how it happens that a new idea occurs
1¢ a man—whether it is & musical theme, a dramatic conflict, or a
scientific theory—may he of great interest to empirical psychology;
but 1t is irrelevant to the logical znalysis of scientific knowledge.
This latier is concerned not with questions of fact (Kant's quid
Jucti?), but only with questions of justification or validity (Kant's
gqutd juris?).  Tts questions are of the {ollowing kind. Can a state-
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ment be justified? And if so, how? Is it testable? Is it logically
dependent on certain other statements? Or does it perhaps con-
tradict them? In order that a statement mayv he logically examined
in this way, it must already have been presented to us. Someona
must have formulated it, and submitted it to logical examination.

Accordingly I shall distinguish sharply between the process of
conceiving a new idea. and the methods and results of examining
it logically. As to the task of the logic of knowledge—in contradis-
tinction to the psychology of knowledge—I shall proceed on the
assumption that it consists solely in investigating the methods
employed in those systematic tests to which every new idea must be
subjected if it is to be seriously entertained.®

F#ES BT AL, B TRie e (method of
hypothesis), &\ ik, WEMEFETHS, —MITERESELEbALT
HBTho, 57 —% ESSIE F07F—F  [EEHE - HBETE
LG (R THD) BHE (BF) 75, Soictody (5 i, +
TRELHHMOFr—# LA TEL P EINERIT 2, 26k, 905
OUER MBS LZ AT LY L, E L TE BT
Wl 7T —H EHATELRNPESPEMRIET 2, WL TTTETHED
DF—F PE GBI, EOER (KR B FREHERRo»E ETH,
ELVEZ i dhd m &idfii b, Hempel @FilARRO L 5 THB,

Scientific knowledge, as we have seen, is not arrived al by ap-
plying some inductive inference procedure to antecedently col-
lected data, but rather hy what is often called *the method of
hypothesis”, i.e. by inventing hypotheses as tentative answers to a
problem under study, and then subjecting these to empirical test.
It will be part of such test to see whether the hypothesis is borne
out by whatever relevant findings may have been gathered before its
formulation; an acceptable hypothesis will have to fit the available
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relevant data. Another part of the fest will consist in deriving new
iest implications from the lhypothesis and checking these by suit-
able abservations or experiments.i®

RO FHRREROFETH Y, FHEOHETHLN, SHIFELIED
L, EARET - BERASERAH (deductive-nomological explanation) RBEIENS
SIAFETH D, Hempel MHHBAEE D 2,

WER - BRARER G, FEMIZRe L zRkbEN G,

C]_,Cg,...,ctl
Ly Lo oo o Ly

Explanans S

E Explanandum-sentence

Cr Co o v v s Oy BEOHEEESRLC (M) THE. Ly Lo .., Le
R TR . ME & di ¥ T explanans sentence LHFT 5. E i
HENELERSL (explanadum), H 513, BMAXI D ~NEWEEB 7
(@) Thao

ZOERE, ETEDIShIBESVLER D -2 ENICHRAT S
DTHS, ETRLSHAESE, C, Gy . ... O it S hEEDD
L Ly Ly ... L REBALBATWSA—MEC - T IO TH
Be 0EY, HIBHWORKLE—HENIEIE, TORFIFH=sNLL
WHZLTH B, T, EEN - ERMRETE, A EnD1E HE
it, explanans ;5 OFEMIFERILO TH D,

Hempel @fff T3 BEMAE HTRHTELES, Rl EMERACK
FEOBORIEFOBEEN LOLOFH~ B> TITF Tt TEH asTo kv
ATHGRO MATH D, EEE{T 7=, Pascal D3R Pérler Th
B
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P Périer 2w A EE Lo L ifoTv o

ToB, FR0 EOE R oRAE L o,

As Périer carried the apparatus to the top
of the mountain, the column of air above
the open vessel became steadily shorier.®
AEFERIR OASRIC AT TES D, BFORED
FRENC RSy RO ED RO EHR L4 1L
g

At any location, the pressure that the
mercury column in the closed branch of the
Torricelli apparatus exerts upon the mercury
below equals the pressure exerted on the
surface of the mercury in the open wvessel
by the column of air above it.¥?
HERRERE O E o E S Tk 5,
DED, FETRITRS SRE Y,

The pressures exerted by the columns of
mercury and of air are proportional to their
weights; and the shorter the columns, the
smaller their weights.®
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BEENIANEHAKE) - EEFUREFOTOKBEOESSENER
THAT it »> THE e o Tz,
the mercurv columm in the closed
vessel grew steadily shorter during the

ascent.i®

HEIED B AP LG T 2T REREL -2y oHiHER
HoiEHET, —HER (a) (b)) ZFEOREFLEENICTNTES
ZEThD. ABEATOROPOABRICRIETES L. FOHELOZER
DERKBICRIFTEAZE L. RBEDEY, ZRE0EHE, £0E
BT B, 0%, EMETFATLE LSy, ORI RS LER
DHAE L5, BEEOEME{ Do kY, EROESHME{R
HECHZETHD, EROESAIE (2B kw50, BRI EDOK
BORRICRIETEAIDNE L AZ L0 2 L Th o REHEITT DA
BETEARESELE L O THE LG, EEENRNE i AR
BFOKRIZRETEALNE {25, KIREOEH AT O E X I Hp
L, BESRESKEATZE, AAEORZIE LS,

oL SIEREORI I OE, FEFIAESALDTH S,

HEEEETE, T, B - T F- e EH S e O T
. EHERLZOTHE LI LR, &, R ATHIDH BEET
b RO ERZ, Chomsky IBREMEDTIMI L LTV DTH D,

ERECEOMNEEE L SR TS Syntactic Structures T, Chomsky i,
FRRIGES (B FFLRAUHEEZRETEILEEHEL TS,

Our fundamental concern throughout this discussion of linguistic
structure is the problem of justification of grammars. A grammar
of the language L is essentially a theory of L. Any scientific theory
is based on a finite number of observations, and it seeks to relate

the observed phenomena and to predict new phenomena by con-

structing general laws in terms of hypothetical constructs such as
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{(in physics, for example) “mass” and “eleciron.” Similarly, a gram-
mar of English is based on a finite corpus of uiterances (observa-
tions), and it will contain certain grammatical rules {laws) stated
in terms of the particular phonemes, phrases, eic, of English
{hypothetical constructs). These rules express structural relations
among the sentences of the corpus and the indefinite number of
sentences generated by the grammar beyond the corpus (predic-
tions). Our problem is to develop and clarify the criteria for
selecting the correct grammar for each language, that is, the
correct theory of this language.™

FLT, — G5y S, Fo—EH BERSENSEOIROBERIC
DT, WOISEREMLT 5,

— i L E RSB O R ICGRE e BV R, B S RERER Y
ABNB L, EOREMET S EEN TEIRAC L TR S B ASR LAy
Pz bivivd LOT, Zhid, RO FE (discovery procedure)
LIS,

The strongest requirement that could be placed on the relation
between a theory of linguistic structure and particular grammars
is that the theory must provide a practical and mechanical method
for actually constructing the grammar, given a corpus of utterances.
Let us say that such a theory provides us with a discovery procedure

for grammars.®

EROFEL VI, BECSEIE (decision procedure) 2R R,
T, HAEFERIE L TERISN TR L OSEOREEOIE
ThEMESPREET SRR TERRY o 2B AR LA i
LIV EVILDTHS,

A weaker requirement would be that the theory must provide a
practical and mechanical method for determining whether or nol a
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grammar proposed for a given corpus is. in fact, the best grammar
of the language from which this corpus is drawn. Such a theory,
which is not concerned with the question of how this grammar
was censtructed, might be said to provide a decision procedure for
grammars.’

& 51238V Z i 3l o0 ZFRIE (evaluation procedure) ropiEh, ek, Gy
LGy B9 200 IEPREIR TV AL, EOSHO gkl LTEL
HDHFHELT VS PEEREEI TR LRV LI DOTED

nuu

I\‘

An even weaker requirement would be that given a corpus and
given two proposed grammars Gy and G. the theory must tell us
which is the better grammar of the language from which the
corpus is drawn. In this case we might say that the theory pro-

vides an evaluation procedurc for grammars.>

Chomsky {3, DE3-o% kOLHICEHEL TS (1 3 %3 discovery
procedure, (ii) #% decision procedure, {(iii) #% evaluation procedure T

3?) ‘5540

(1) CORPUS GRAMMAR
(i) GCRAMMAR YES
CORPUS ‘ NO
(iii) G G1
Ga Ge
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BlE30D&ME R Lic 5 2, Atk 3 %8 0—EW HED S
IEEERARLE T2 L vaTVv B, —FRvETh SEADTFNEBET
AERFTRLARTSHY, SHEOREAMEOREEBE LR E LT
Do TLT, EMSCENMMOBEEEEHEE, CORAOTEL v 5%
BRI EREE 2 L L, YO LA B ol DT B,

The point of view adopted here is that it is unreasonable to
demand of linguistic theory that it provide anything more than a
practical evaluation procedure for grammars. That is, we adopt
the weakest of the three positions described above., As I interpret
most of the more careful proposals for the development af linguistic
theory [those works by sucn structural linguists as B. Bloch, Z. S.
Harris, C. F, Hockeit, R. S. Wells, etc.], they attempt to meet the
strongest of these three requirements. Thal is, they attemf)t to
state methods of analysis that an investigator might actually use,
if he had the time, to construct a grammar of a language directly
from the raw data. 1 think that it is very guestionable that this
geal is attainable in any interesting way, and I suspect that any
attempt to meet it will lead into a maze of more and more elaborate
and complex analytic procedures that will fail to provide answers
for many imporlant questions ahout the nature of hinguistic strue-
ture. I believe that by lowering our sights to the more modest
goal of developing an evaluation procedure for grammars we can
focus attention more clearly on really crucial problems of linguistic
structre and we can arrive at more satisfying answers to them.
The correctness of this judgment can only be determined by the
actual development and comparison of theories of thess various
sorts, Notice, however, that the weakest of these three requirements
is still strong enough to guarentee [sic] significance for a theory
that meets it. There are few areas of science in whieh one would
seripusly consider the possibility of developing a general, practical,
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mechanical method for choosing among several theories, each
compatible with the available data®

FEROFEE S D, BRI S0 Ees cmE T2 0SFHEON
BPHLND L VARHETSH 5, - T, BHRESTT — & ITHEMINICE
,Fﬁlﬂ“;lwzfli_@%ﬁﬁrﬁ‘i@%}ﬂﬁé'%ﬁﬂﬂiﬁ‘ﬁ;u\ff:&IfTILiJ; 2l FEECh, 7

VBRI L3 P A SR LT B I SR e & D OMVERR RO
FETHY, BWEOSEIE LTI, ERCUEIARFS EFCRELY &
ST H I RICH D,

LI, EHAFEFECE VT, IEHIENENS D THY, DXL
THRPE ORI EE TR L ENTVE L 5, Sk ch, #HE
DENETHMOH G L ER YD X 5 L TE LN I RS HET
Bk ER T2, Chomsky OsilA% I F+ 5,

In short, we shall never consider the guestion of how one might
have arrived at the grammar whose simplicity is being determined;
e.¢., how one might have discovered the analysis of the verb
phrase presented in § 5.3. Question of this sort are not relevani
to the program of research thaf we have outlined above. One may
arrive at a grammar by intuaition, guess-work, all sorts of partial
methodological hints. reliance on past experience, ete. It is no
doubt possible to give an organized account of many useful proce-
dures of analysis, but it is questionable whether these can be
formulated rigorously, exhaustively and simply enough te qualify
as a practical and mechanical discovery procedure. At any rate,
this problem is not within the scope of our investigalions here.
Our ultimate aim is to provide an objective, non-ntuitive way to
evaluate a grammar once presented, and to compare it with other
proposed grammars. We are thus interested in describing the

form of grammars (eguivalenty, the nature of linguistic structure)



306 G

and investigating the empirical consequenes of adopting a certain
model for linguistic structure, rather than in showing how, in
principe [sic]. one might have arrived at the grammar of =
language.3

T X 54, Chomsky 13 HARSED HFEICO - & - TERIGEOHERS
BHLES L LTS LHEbg,
4. EROIMATTaEE

AR RS DV e EiciEAT 4 @) B+ s o

LT ERY,

]

. scientific hypotheses or theories cannot be conclusively proved
by any set of available data, no matter how accurale and extensive.
This is particudarly obvicus for hypotheses or theories that assert
or imply general laws either for some process thal is not directly
ohservable—as in the case of the rival theories of light—or for
some phenomenon more readily accessible 1o obhservation and

measurement, such as free falls”

Hempel @diF T o%EE5 &, Galileo o HMETOENIE, #@E-
HiE Rk STOHMETCENSAZRTTHS, LbL, HE, 12
A FPOEOERT UPRIETER V. KL 2B S TORET
Galileo DHEFRTOEABEESEZL LTH, oK T5EHE
ToFBPBECH et Lty L, BESH5hL Lk, #-7T, B
BREFEOEHSPHERIEH T 2 LI TELVOTHDS,

Ll BEEOER - HREREA S LURIETRE (testable in principle)
THIT IR E R 2 2t/ b, Hempel OFlZMES L, BWLT
Bl T ot t RICE T DMk, 5=27¢ feet L\ S (RN D
B EHTBE, 1WBIZE2T 70— b, 28BICI10.87 0 —F, 3F



FArE & EAAEEE —RPEEE e & ST s o T ki — 307

BITEM.37 44— 0O THMNRTESE, LL, HERZAETIOTHR
PRI A2 LA T D, L L, FEEIZIE - o RE IR T
b 5,

T, BHFTBIAES BRI THA D e SHEESAED BT
DU, EIRAYLERE - B (speaker-hearer) HAPSTEAL LTV B IGEE
IHEGRELDTHDLVETFATED, BETHES. TLT, Ok
i3, TOFEOETONEMHLLOLEERTELERTH S,

Linl, ERFEMMRELLLENTOTEOETOENLEERT
XD Y ) PRIRITATETSE 2, Lo, HRERcEREhE0T

Dk, BTOXICWT, FOUPRSEFESRELTYSLETER
TEBBE IS PREETER VP ETHS, LinL, ERELTHREVETS

Do

5. {REOWET (confirmation) &£Bgid (acceptability)

BB T, HAERIT, FNEERT ITEOEMNE VR, O
ARSI, TRMNE. B OSSR p T Ly F =2 &
MHTENE, FRATEENEARCILITE S, SIS, FOREAHO
0 SRR DIRENICEEHENDS bOTHAL, i, ZEES
[=ARNELE b R LA

{EROZEEERD S L 9 1 >0 EE Bt (simplicity) Th s, 2
E0, ALHEMOF— 7 RBETELEREIEREL SES, HLEMED
DEELERLEELLDTH DL,

o e EN{bT MBI TEA N, 2 oDB B3R

Zx oMb, 10 BREEKTE L -IESHTHE. Hempel Izt
i, HLOREFD GROERLAIZ EHTH I LU o0EEE AL TV
2o

Hﬂ

Many great scientists have expressed the conviction that the
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basic laws of nature are simple. If this were known, there would
indsed be a presumption that the simpler of two rival hypotheses
i5 more likely to be true. But the assumption that the basic laws
of nature are simple is of course at least as problematic as fhe
soundness of the principle of simplicily and thus cannot provide a
justification for it.%

LhAA, TERES - RET HoT, HENE FSEERSTER TR
Vo BRESEELIOILFHMoTVE

Ultimately, the simplicity criterion is based on a melaphysical
assumplion that Nature is simple. Thus, it does not involve an

empirical argument.®?

&9 1 oOBEE-SHE, ESEEMAE, KEARErt (falsifiability) 25
By E v Dk ThS, Z4ud Popper @2 5 TH 0, Hempel & Dopper
FHHLTHBA LTV A,

A very different view has been advanced by Fopper. He con-
strues the simpler of two hypotheses as the one that has greater
empirical content, and he argues that the simpler hypothesis can
therefore more readily be falsified (found out to be false), if
indeed it should be false; and that this is of great imporiance to
science, which sceks to expose its conjectures fo the most thorough
lest and possible falsification. He summarizes his argument as
follows: “Simple statements, il knowledpe is our chject, are to he
prized more highly than less simple ones because they lell us more;
because their empivical comtent is gveater; and becouse they arve betler

testable,” 84

Popper HEOZIETELICHHL X 5. TV. 4 @ [ OREFERA HH:
DECABTRATZOEFLE X 5, Popper LIERIZHEH (verify) TE5
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kLTS, BRES: L IHEARFR RN 2 0, HRGER
E-THAESND B E 3 ThHE,

Now in my view there 15 no such thing as induction. Thus
inference to theoeries, from singular statements which are ‘verified by
experience’ (whatever that may mean). is logically inadmissible.
Theories are, therefore, never empirically verifiable. If we wish fo
avoid the positivist's mistake of eliminating, by our criferion of
demarcation, the theoretical svstems of natural science, then we
must choose a criterion which allows us to admit to the domain
of empirical science even stalements which cannot be verified,

But I shall certainly admit a svstem as empirical or scientific
only if it is capable of being testzd by experience, These consid-
eralions suggest that not the verifiability but the falsifizbility of a
gystem i3 to be taken as a criterion of demarcation. In other
words: I shall not require of a scientific system that it shall be
capable of being singled out, once and for all, in a positive sense;
pbut I shall require that its logical form shall be such that it can
be singled out, by means of empirical tesis, in a nepative sense:
it must be possible for an empirical sclenfific system to be refuted by

axperience

B OHET 4 B DB T Popper ©EAEZHML TAL S,

Thus there clearly was a need for a differeni criterion of demar-
cation; and I proposed (though years elapsed before I published
this proposal) that the refutability or falsifiabilily of a theoretical
sysiem should be taken as the erilerion of its demarcation. Ac-
cording to this view, which 1 still uphold, a system is to be
considered as scientific only if it makes assertions which may ¢lash
with observations; and a system is. in fact, tested by aftempts 1o
produce such clashes, that is to say by attempts to refute it. Thus
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testability is the same as refutability, and can therefore likewise be
taken as a criterion of demarcation.

This i3 a view of science which takes its critical approach to be
its most important characteristic. Thus a scientist should look upon
a theory from the point of view of whether it can be critically
diseussed: whether it exposes itself to criticism of all kinds; and—
if it does— whether it is able to stand up to it. Newton's theory,
for example, predicted deviations from Kepler's laws (due to the
interactions of the planets) which had not been observed at the
time. Tt exposed itself thereby to attempted empirical refutations
whose failure meant the success of the theory. FEinstein's theory
was tested in a similar way. And indeed. all real tests are at-
tempted refutations. Only if a theory successfully withstands the
pressure of these attempted refutations can we claim that it is
confirmed or cerroborated by experience.

There are, moreover (as [ found later), degrees of testabilify:
some theories expose themselves to possible refutations more boldly
than others. Tor example, a theory from which we can deduce
precise numerical predictions about the splitting up of the spectral
lines of light emitted by atoms in magnetic fields of varying
sirength will be more exposed to experimental refutation than one
which merely predicts that a magnetic field influences the emission
of light. A theory which is more precise and more easily refutahie
than another will also be the more interesting one. Since it is the
more daring one. it will be the one which is lzss probable. But il
i3 hetter testable, for we can make our fests more precise and move
severe.  And if it stands up to severe tests it will be better con-
firmed. or dbetter attested, by these tests. Thus confirmability (or

attestability or corvoborability) must increase with testability58

E-T, MEIRIEFRETHNLT HI2BLVOTHD, BfHE A T
Chalmers @& [RSEHEOREBEI L5,
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B &Rl R, R T ORRETEETILOT
HEE, RIEFMER DO TH S, KAEERE T, ¥R HEET
ETHhELIEETHETIVRVERTHHLVIZ LY, oz
EBhR Y et dRETA LIRS, BRIV EL 0D LbEE
LTI ENIEG, RS E0MRICL - TERPLTYS R 9 ek
DEEERCEL TRV LS I R RS Es T A
LIS, WRIT oW TR CREBIC DR R TAERES LIy
HHmThH. Lok, ERAENEH LY GEARLAZHLTH
Bo Flo, LVEL DT A MCBCTRANIM AT Y X0 B
WMTH B,

DR Tl E AT IORNAERALL I KDL I BZ00H%
HlZ#EL A3,

a GKERKBOED D ICHEEEEE L,
b TATOBRELIXEOCZL I ITHEMAEE M.

Pl LTa v bbb okl gty 552 LIEHG
BThHEEbhD, ERbE, EllaBET 5T AToRFERET T’
Al bobflom LEEELT-D, EHllbid, HHla &b L KRR
ThY, LVFELWERRITHS, b UKEDHHOMEIC L o TEN
aRNREE ERs s ki ek, FMbYEL RESRE ZEITA
S EAlaCHT B ED L AGELEM b HT A REEL LS 5, L
BLEOHFRHT LS WE Ly, BOARER YOoREICET 2 HES
M, BHIbERIEL S D rEL ALY, Ela TS Lol
HBRGIETHED, FA-IZHE-T, EBHISHEGERIEETSAL LA
BCBEENCRE R TOERRERR o TOBENRES LIFE T
LimLX o, zoEEEEvAIE R a OEERREROESGE, 1k
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Bla LY LEHAETHES LA D ik, ERbAAERa 20 4ELm
EEFTERLTEY XIRVENTHEZ 2L EFELETHS

%LT,Pwmrdibﬁ%&,Eﬁ&%5®ﬂ,—%MR%©£®®ﬁ
DR FEMEA v L, E7n, B b o0 Ea el Eitd e il T T
Be

In this connection, I may also mention the problem of simplicity—of
the simplicity of a theory, which [ have been able to connect with
the content of a theory. [i can be shown that what is usually called
simplicity of a theory is associated with its legical imptobabifity,
and nol wilh its probability, as has often been supposed. This.
indeed, allows us to deduce, from the theory of science outlined
above, why it is always advantageous to wry the simplest theories
first. They are those which offer us the best chance to submit
them to severe tesis: the simpler theory has always a higher degree
of testability than the more complicated one. (Yet I do not think
that this settles 2ll problems about simplicity. See also chapter

10, section xviil, below.)&
Popper @ FEERMEIGICAT 2 Gm b o 9, =7, Hempel 7%

Thus, while all the different ideas here briefly surveyed shed
some light on the rationale of the principle ol simplicity. the
problems of finding a precise formulafion and a unified justification

for it are not as vet satisfactorily solved.®

LE 0 k9, BiE FURO R G R C R A0S, B U
SET] R T a R BOEIERO 1> ThD 9,

L, Z OB OIS - FEET RS R AR TR Y 2 R A TEROTH
%5 7o Chomsky i, i SCRER0E Uiz $10I0 2 54 b B D Bl %
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WU LT &y Synlactic Structures T, 2Rkt a.ﬂ]h@illlE@j

it & Chomsky 3EH LTV 53, LEOFIE LI, f%%éivcw
DREERD N L BEN TV AL O RREUHT T L TH S, TOERD
FeHE L LT Chomsky (GBI HIFT 3,

. we shall try to show that the simpler grammars meet certain
external conditions of adequacy while the more complex grammars
that embody different decisions aboul assignment of sentences to
the kernel, elc., fail these conditions. These results ean be no
more than suggestive, however, until we give a rigorous account of
the notien of simplicity employed. 1 think that such an account
can be given, but this would go bevond the scope of the present
monograph, Nevertheless, it should be fairly clear thal under any
reasonable definition of “simplicity of grammar”, most of the
decisions zbout relative complexity thal we reach below will stand.

Notice that simplicity is a svsfemafic measure; the only ultimate
criterion In evaluation is the simplicity of the whole system. In
discussing particular cases, we can only indicate how ope or
another decision will affect the over-all complexity. Such validation
can only be tentative, since by simplifying one part of the gram-
mar we may complicate other parts. [4 is when we find that
simplification of one part of the grammar leads to corresponding
simplification of other parts that we feel that we are really on
the right frack. Below, we shall try to show that the simplest
transformational analysis of ome class of sentences does  quite
frequently clear the way 1o a simpler analysis of other classes.™

Chomsky X Haile »@it320 The Sound Patfern of English oG,

. under certain well-defined notational transformations, the num-
ber of symbols in a rule is inversely related to the degree of

linguistically significanl generalization achieved in the rule.f
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B GB Mz (EEEMZ, HoHVE, Principles-and-Parameters
Theory) i, ETEd, ZONHUL - —Mk (22D, REETEEMEOEM
DR TR TS IEO [AEMSGHO B Tib-7ai b, FEik
&V 3 @i, genetically delermined initial state of the mind {Z-2>vT@

MTHY, ETOAIKEOREE AT A —F PRI LD THDL, b
WH L, ATOEEICE o TRIERETH Y, FRETEGEORSH
VO THD, Ldvh, FHEEES T REAE TR TEY,. £
U RRET R L d T LB, fiad. 19674 Ross itk o T
EEEh- Complex NP Constraint &, B GB EHTHbh T3
Subjacency Condition #[FEL Tk 9,

The Complex NP Constraint
No element contained in a sentence dominated by a noun phrase
with a lexical head noun may be moved out of that noun phrase

by a transformation.™

Subjacency Condition
No rule can relate X, Y in the structure
R e ae Y oo Y L e e KL )
where @, 8 are bounding nodes,

Complex NP Constraint ¥, #-&&50H (complex NP) /2 u&TH
555, Subjacency Condition (%, Complex NP Constraint # LA L
hAAFERY « — iR ETH D, Complex NP Constraint %, Subjacency
Condition @ NP #% bounding node = L7z B5m 1HIC +F fvy,
Riemsdijk } Williams 7%, Infroduction to the Theory of Grammar T,
Ross O#EZ L5572 Subjacency Condition EEHEZ L EMRLT
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@ acik, what % [[the evidencelwe [that John did whatlglse &¥> 538
HEBRALI O M LIz, Complex NP Constraint %R0, FEICHEMN
- Thia,

*What did Bill reject [[the evidencelyy [that John did]glye™

IOXOIELEME, NP % bounding node LHAd o kickoT,
Subjacency Condition THEETE 5.,

S
C?MP S (=a)
NP VP
N
Bill i NP(=2)

reject NP

the evidence  COMP /S\
John did what
| T

il I

B EREOBINISHATE S, B 1EECEE T, what i3 COMP ik
COMP ~}BHLTWEOTAEAD X5 T &5, NP (=5 & S
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Z@ X 57, Subjacency Condition i3, Complex NP Constraint % b4
tel bR TR~ ENTED, #9 5 —# ik Complex NP Constraint
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Chomsky @53, “There is no rteason to adopt some different stand-

point when the object under investigation is the human being.” {z-2T
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The source of all of these problems resides i an inappropriate choice of
the Lasic concept of the study of language, namely the concept “language.”
The only relevant notion that has a real status is what is usually called
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“language” to refer to some kind of C-language, and have used the term
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“Idanguage,” where “I” is to suggest “intensional” and “jnternalized.” The
Tlanguage is what the grammar purports to describe: a system represented
in the mind/brain, ultimately in physical mechanisms that are now largely
unknown, and is in this sense infernaizzed; a system that is intensional in that
it may be regarded as a specific function considered in intension—that is, a
specific characterization of a function in the mathematical sense—which
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tion of °language” as an “externalized” abstract object has engendered a
great deal of confusion and pointless discussion in the linguistic, philosophi-
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tions, even if they can be made coherent, appear fo have no status in an
eventual science of language and psychology.
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Synopsis

Linguistics and Natural Science

Satoru Nakai

Noam Chomsky has maintained since the beginning of generative
grammar that the linguistic method is the same as that of natural
science because linguistics (=generative grammar) is a part of natural
science., Putting aside the guestion of whether linguistics is a part of
natural science, the present article examines to what extent linguistics
is similar to natural science by discussing several characteristics of
natural science treated in the Phiosphy of Nalural Science by Carl G.
Hempel, who is a distinguished philosopher of science.

Firsily, linguistics and natural science are different in that linguistics
studies the human mind, one component of which is the language
faculty, while natural science studies nature. But if the human being
is considered to be a part of nature, then no objection Is raised against
the adoption of the natural sclentific method by linguists. But if the
human being is considered to be special, exceptional, and differenl
from other living beings and physical objects in nallture, then objections
might be raised against the adoption of the natural scientific method
by linguists.

Secondly, linguistics and natural science are similar in that they are
both empirical sciences.

Thirdly, linguistics and natural science are similar in that they

employ the deduclive method but not the inductive method.
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Fourthly, linguisties and natural science are similar in that neither
linguistc theories nor scientific theories can be conclusively proven or
verified by data. They are only falsifiable.

Fifihly, linguistics and natural science are similar in that the accept
ability of thecries increases as the simplicily or the generality of
theories increases.

As far as these selected characteristics are concerned, linguistics and
natural science are similar. But the crucial problem remains unresclved
whether human beings can be studied according to the same method
as natural science, because human beings might be special and dif-

ferent from other living beings and physical objects in nature.



