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' ABSTRACT: 0

. ] ;déla
= nudanea .I,mgdlst.zca &l guzada Cpelai: reestruturacao d&'
gramét.wa'-alvo,-_ durante RRREN - aquzszcao da lmg‘uagem pela
crianga. A ididéia;é.. farmal.zzada nos  termos. . -do ~modelo:
'gerat.zv.zsta- de Prmc.zpzos e Paré‘metros. : Nesse ‘quadro.:
L tedrico,: aqu;szcao € vista: como bnm processo de fixapdo de.

s valores: paramétr.:cos ‘e & mudanca’ lmgd.tst.zca ‘ocorre: quando a8
: _populacao converge de.u :_-Valor v PBRr& 80 menos g3y par&metro-f:'
. P enquanto & gramitica  sdulta. apresents P e v. dinds que &
‘. idéis bdsica eja muito '_trae te, hd uma guestao3--1mport&nte:.“ .
-'_--_:_'.sem resposta omo e per que o valor "adulto” deP; pode sef.
descons.xderado pela’ populacao que adqu.u'e a; .Z.mgua” Este.
coartigol’ “tenta . responder. s essa questao, A part:r dos.
~trabalbhos ide SClark --'(1995& b, c) ' 3
slgoritpos genétzcos._ : 50D
- modgnpas’ p&ramétr.zc ]
'proposta por Raber 5 ._(a sa.u-) :

B '1:. & Introductlon

Darw:.n's ( 1859) theory of natural selectmon ‘had  an
-:x,mportant drfluence ion the: Heogrammar:.ans._ As :was  the case.
“wWith: Darm.n ‘they. bel:l.eved that dlachronlc --change was .the ..
_result sof. . selective: L pressures on: ‘organisms: from ! the_ .
_ _envmronment operat;.ng_on ra:ndom var:.atlon ‘within a populatlon- L
(See Haldane, 11990 “for a ‘classic . expos:.tz.on of natural -~
S _selectlon ‘as the motive force: underlylng ‘.evolution).’ =
- -'Darwin proposed that natural selection was. ‘accounted for

Uothel: greater reproductl'o | rates  of . “fitter. o S

- (1920): ;proposed  that: 1anguage ¥ i by

_ 'restructurlng of: the target grammar_that ‘may take: place durlng' '
- language acqu:;slta.on.- If the anput to 1anguage acqu;.s:.tlon is
_taken to'bethe environment: and language dcquisition is faken
S £obelthe: 11ngu:|.st1c correlate of blologlcal reproduct:f.on, an
_'clear parallellsm ‘between Darwin’s view of matural: selection’

: '_._and _Paul s view of ‘the: select:.on of grammar emerges Desp:.te" .
"‘the appeal: of this notion; no. successful evolutlonary theory

_';;_of the: relat:.onshlp beétween: language acqu:.sltlon and: lang"uage e
"' ‘change has beén developed in the 130 years since ‘Darwin’s on -
-_:.';-_'the 0r1 1n ‘oF: 8 ec:.es.- The purpose ‘of thls paper :x.s to relate L




. . change

'-_a cruc:.al mechanism.

. "_.whlle optlmlzx_ng' the learner’s: computatlonal resources

natural selectlon, language acquls.lt:.on and 1anguage Change J.n'_ ._-_.::_;

: }.J,ght of .current:computational models ‘of i learming.
: :‘The basic problem for the hypothesa.s that 1anguage change_' -
is drlven by acquz.s:.tz.on concerns: the: relatz,onsh:.p between: the
“cadult input,’ which ' is  generated: by one:grammnar;,; i and i the
_ learner’s: hypotheses wh:Lch dlffer at certain points from the
adult’ grammar, - Under ithe " appropriate : idealizations,
acqulsa.tlon is a process “of: accurately f:.xlng parametncﬂ-*' :
~values; 'in other words, the learner: sets: parameter ‘ptito th
i ‘where “the. - target grammar’ has
) Language change, Lon Y :
_populat:.o :
. parameter P ;--'where the adult grammar has p('v
We' will show that this idea can be fomallzed g

'*11ght of

current ‘thinking on -language. learnablllty ‘and that doing so

sheds® llght both on the' processes that: underl:.e dlachronlc : o

- as ‘much ‘one - for ‘the '’ theory of ‘language

‘acquisition as ‘it is ¢

: _one: for the: theory of dlachronlc change‘.-. ‘A central: prob_lem.ff'._-_ B
o .for acqu:.sz.tmn theory-'-"n.s that of character:.z:mg ~how! the

for’ language change concerns how a populatlon'of 1earners ‘can

converge on:a. grammar that is’ systemat;t.cally ‘different: from.'_" T
the ‘adult’ grammar in the sense defined above. : In: both: cases, RIS
hypothesis  formation: and retractlon by ].earners appears to be L

‘We will adopt: the

:qenetlc algorithm (GA ':;approach to

1earnab111.ty developed in Clark ¢ 1990)2.. This approach treats '

. the learning: problem: Tproblem in’ population genetz.cs. g
: Roughly, parameter settl_ngs__are“--taken as: phenotypes wWhich may:

: : s. ' The parsers are run agalnst__-"- o
Can 1nput text and thelr relative i fitness is measured by a = =

‘simple metric.’ Those ‘hypotheses’ th.ch ‘are judged ‘most fit are_j':-'-:';'
- ther combined’ via a spec:.al matmg operatlon._ “This' techm.que-_-.-_- o
-allows the learner to search the hypothesis ‘space efflc:.ently.. e

Crucially, the GA: technlque presupposes that ‘the J.nput;-'-j':-__-'
_ text ‘expresses each parameter with sufficient. frequency that- -
. the “learner’s: hypotheses_ are:’ placed under pressure to bear i

' that® parameter setting. -r-'iﬂypotheses that carry a parameter'j :
-walue: correspondmg “to

‘a . parameter : setting frequently

' expressed ‘in~the: :anut' text: will - be strongly selected for by - -

'-__.the fitness: metr;.c._- “ASiiial result

frequently, while the: “unfavorable” se'tt:.ng. will disappear: .
' from:’ _the_popu_lat:_r.on._-: I_f ‘on: the other hand = parameter 1s-"_"'

hypotheses' ' containing = .
M favorable’’ parameter settings will tend to reproduce more -
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.not expressed freguently. in the input text, the:learnér will
. be under. less pressure to set that ‘parameter. in:accordance -
.with the target setting. In this case; the fitness metric. .
“environment: . The fitness metric plays a ‘erucial ‘role-din-
- mediating between the learner and the: dnput texto. oo
i We ‘willpropose’ that ‘parametric change: occurs: when the

~target of acdquisition' contains parameter values which cannot -

- obe uniquely determined . on ithe basis wofithe v linguistic :

‘environment: . This cCan occur when the evidence presented to -
.. the learner is formally ‘Compatiblé with'a number of ‘differént,

andconflicting,  parameter:'s ettings.. “In these cases;. the
~learner must evaluate its _hypotheses using criteria that are

‘' .not purely a  response £o' . the external ‘envirorment; in
particular, the léearner must consider factors like the Subset

" ..considération . anguage - ~from:
.. perspective gives Us access to: how  learn

7. Condition :(Berwick, 1985): and elegance of derivations (the -
-~ .least Effort  Principle; Chomsky, 1989). - Thus; " the
sofz-language - change from: a earnability
ers :evaluate the-

' rélative merit of their hypotheses. oOur. goal here Will be to

varie

~-:characterize, in a precise ‘manner;, the conditions under which
a‘learner arrives.at a grammar distinct from ithe target;: thus

- Intuitively, our argument will be that, ‘due :'-lt'o_i e

us: factors, ‘thé ‘input data does not:put ‘pressire on the

:-learner to set certain parameters toa definite value;. several

i hypotheses..

* . considerations.

-alternative. grammars can - adequately - account: for the input -
“-Stream; the appropriate c¢hoice: of ‘grammar: is underdetermined
by ‘the linguistic environment, even given the learner’s rich -
‘internal structure. Sinceé external pressures do not force the
learner to select a’ particular ‘grammar, it will torn in on
" dtself, abandoning - external: pressure, and’ rely. ‘onigrammar
- internal properties, to select from the alternatives: at hand. -
~If this s correct, then diachronic change can provide crucial
3nformation on. those factors' that learners: rely ontoiselect
pot . :Since the external environment is mot decisive in
‘these 'cases, 'diachronic change: reflects pure learnability -
s8ince: diachronic change reflects what s iin

. some sense, ‘‘pathological”’ ‘-learning, a careful study of its

_.properties  can. reveal ‘& great deal about how . ‘learning
- transpires :in’ non-pathological cases (a s imitay ideais -
developed for phonological change by Kiparsky, 1982) . i

.. We will argue that parametric change can involve a .

.. Yariety of factors.' Change in one component, for example the - . .

.~ phonclogy, can ‘obscure syntactic parameter éxpression.  The
- resulting text will not uniquely drive the learner toward the
~target. ' At this point, the’ learner ‘appeals to the fitness

- metric to select an appropriate parameter setting and factors



B ' representations ‘come into play rat

- parametric change in 16th-century French p

. setting: A

! of the input data.

pressure .from the  input. text.  This type of ‘change  is.
-exemplified by ‘the. introduction of ‘subject: Jin
. 15th-century French.: - Second important factor is instability
- due ;Lo -independent. parametric: changes . within' a ‘component; -
~ Change 'in one parameter setting 'can ‘trigger a number of
changes to other parameter settings.  As we. shall: show,
: 1] i-centy ch provides ‘a case study
on how parametric change: can cascade through a system (see
“Roberts, forthcoming). .During this period, ‘French ceased to -
~'be both a null subject language and a verb second language. We .
Will show that; due to innovations in the 15th-century, “the

'system became unstable and deep’ parametric, hange was:

~on the learner via the fitmess metric. . == @ -
ooor Fundamental to this analysis is the formaliz

~potion' of - stability relative to a particular parameter-

sckities in - .

arameter-setting is stable to the degree that its

_‘expression in the input data is unambiguous. Following Clark = =
{1990) , ‘we will say that a parameter value, p(v;) is expressed

by an input sentence, 's;, just in case a grammar must have p- -
- set . to 'value . .v. 'in  order. ‘to. assigned ' a well-formed
representation to 's;.' An unstable parameter-setting, then, -

- is. one.whose ‘expression is ambiguous:  We will ‘show that,.
.through a variety of independent changes, 1¢

. became highly unstable, resulting in the loss of null: subj

. and:verb second phenomena S T e

_discover a target grammar based on an’ 'ir;bl;t_f;teid‘;_.; consisting of

short,: simple,  grammatical sentences’.
- parameters  (P&P, see Chomsky, :

léth-century French'

sic problem faced by a language learmer is to

~.o & ‘principles and
approach to .grammar . -

 Provides a poverful way of Limiting the problem of discovering -

~the appropriate target grammar given the impoverished nature

. .along which natural languages may vary; the learner is faced
- with the problem of searching a finite space of possible |

E -grammars rather than the more difficult problem of inducing a -

set of 'rules which lies ‘at an ‘undetermined point  in  an’
 infinite hypothesis space.. 0 R T e L T
i Formally; the: learning problem ‘can:be’characterized by
~ the ' following  (see Clark, 1990 for ‘a  more detailed
- expositiony:: It L U TR

@, se1 =B,

_Parameters can be viewed as finite vectors
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In (1), the input text is represented by o. The input text is
‘taken by the learner, ¢, as its sSole argument.  The learner, .
¢ ,‘is a’relation between input texts and parameter sSettings; -
.in-otherfwords,'ﬂjwﬂtakes.as:_inptha-sequgncé-of;example
: Sentéhces:and-returnsya“sequenCé“of_:n-_parameter*settings;

-The:sequence of parameter settings delivered by "¢ is then
mapped by the function ¢ onto. G, a grammar for the input

:tQXt,'g;;“:Oncé_aﬁgrammar'isfdelivered.by_Q{;fit-can-begused'
-,to”determihé;aﬁparsér;_JP?”tfor;the;grammar;*Gi;,Rbughly,vy
- can’ be thought of  as a compiler which ‘takes  high<level

. grammars and implements them as parsing machines. = - '
- “learning problem for atural langua ca

| °m for natural languages can then be thought of -
. has,ahre;ation*bgtwgé“?inpuggtéxtsuanag arsing. devicesg, i 7
' 'x%”ﬁiﬂ,pOnsidering:thealearning}problemjgit2131important_to-

.;récalIjthat“thg3learﬁe:}i$gCdmputationally”bbundeda{}xnﬁdthér
wbrds;'themlearnerfhas;fiﬁité'résdquQS'inﬁtErmsgqfitime”and1
memory. - It' cannot tal : _ 3
~.converging to the target grammar nor does it have a perfect
- memory: for:  -past ' sequences in  th input: text or ipast’
. (UnsuCcesstul) hypotheses. Furthermore, the learner i
- little information about the proper analysis to be accorded to
~the input data. It has only limited information about the
proper structural analysis for any given datum’ , = and little

~To mo access to input which is ill-formed with respect to the

~target

_ﬁapprdachygiS-finiﬁe_is*not,3in-?tsélf;gSUfficiehtﬂtb*guaraﬁtée2.

”-:thatﬁthEQlearnerlcaﬁ{éOnvergeylnfa-reaSOhabléfamount“¢fﬁtimé:-l-

e;phy5d£hés15£yspééé;jﬁhderﬁfa pgp

. Finite problems can'be sufficiently large that their
,-:mightgtakeﬁan,i_p:ac;ical;amounthf;timg,to;compute;;
-?for#éx&mple,ﬁthat1%ﬁékh?p6thé§i5jsﬁa6éiiSfdetefﬁiﬁédibyﬁBO"
binary“_parameters:-gInluthis;QCase,f;théréfqaréﬁ-“ﬂzmj,for :
'f1,073f741,824;ﬂpOSSib;ejgrammgrs,f;Ifjtheglearnergc0u1dgtest

‘solution

_,in“the7w¢rstf¢as¢1$akgﬁthejlearperfpvérjthirty—fourjyearSQto-
i°°nV¢?ge,°n_tﬁgatargét?ﬂfcleafIY?JthéfleﬁrhérTﬁﬁEt*be7CéPable“
-Lof-searchinggthe;hYpothesis’spacé'in“a;mbre”efficient?manner. ;
;... Beyond .efficiency considerations, it is clear that the

: ulearner;cannot,use;ajbrute—f9r¢ejsearchEtedhniqﬁejtoﬁconvérge”

: onaﬁh?"ta?getssinéefcertain}paramétersfméy:féll:intoﬂsubéet"“
3'relatlons;“thap“isr:theﬁléﬁguage:that]results.whén-a:cértain..
.parameter,p;AEIS'set,to;o-is;aqproperZSubset»of;theﬁlanguage
that results when p. is set to 1:. . . . S e LT

not teke 'indéfinite periods of time before . -

rmore; ‘the' earner is-given

Suppose,



" superset: languages.;

- (2)L _EPw:.-'-'--':_?;-_;.:Px(_o)rpw---:pzl <
S e I --:,px.:_

-If the: leaxner'e'
guesses_the superset language, ‘then' no- further: evldence Will

o ‘Thus, the 1earner will never' ‘have: "

:1alsc'be érammatlcal in the superset.language. "

. grounds . to: : :
1earner must gueSS the mlnlmal.lanquage compatlbl'vwmth the -

guess the smalles_ p

" at each step of ithe learnlng procedure Thl
the Subset Condition’ of Berwick: (1985) whlc“_
circumvent%the;sort'of,trap%posed.by;_upsetﬁparemete:s;
U vA further possibility arises 1 '

_-parameters might _1nteract:-1n such “way sas tol generate3.
That is, when con 1dered.1nd1v1dually‘the,r
parameters in question. ‘may not necessarxly ‘generate: superset:
languages, . but: when they act xn a-group .they do. generate:a'
l_superset language._ Shlftlng relatlon

s, in’ eqeence,.

consider:that se

In other words, a Shlft occurs glven two parameters whzch o
generate superset. languaqes when:they ‘are both - set: £o some .
particular. value. - Notlce,-crucxally, ‘that if the 1anguage
generated by settlng P S0 L B is a subset of the language

Thus,cthejﬁ

t:the rner s_no rellablege'ﬁ

: 1ntended“to'"'

ts’bf3

lark:]f“
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generated by setting x, to. 1, this relationship is .preserved.
in?théjsﬁiftedglanguage‘=”1Iﬁjbri%f:4aﬂlearner*cpg1d:bpey;the;
Subset Condition on the microscopic. level ~(with respect toa’
singlé parameter) whilé violating it on the macroscopic level .
(due to shifting interactions betwéen parameters). - In order
for the learmer to avoid these ‘higher-level violations ‘of ‘the -
Subset.  tondition? itqwoﬁldjhévé;tbjdalculate*inté?aqtidns-
between . parameter —settings. .. - But  this would’ - bécome:
increasingly difficult as the number of parameters that .could:
‘lconspire’” to ‘génerate’a shifted language’ increased; given’
n_parameters,’ the learner may have ~to consider  .n! possible

. -The graph in (4} illustrates.

- . _ 4 case of shifting involving
superset parameters. ‘In this’ example, we have two’ parameters
p, and = p,’ ' ‘which interact 'to ‘genérate  a shifted’ language,
Lip,(1),p;(1)] -In the following graph, dominance indicates the
subset/superset’ relation: = oo L e

o ey )
o

. In this case, both  p; and’. -p, are superset parameters:
any language with . p, set to v0/ 'is a subset of 4 language’
with p,'set to' Vi’ ‘and any’ language with' P, set to W igTa
subset of a language with = p, set to f1/. = Note thae
pIPi(1),P,(0)]  and 'L{p;(0),p,(1)] are not in the superset
relation with each  other. The - language; ' L[p( 1),p(1)71
however, properly contains the other three possible ‘options.
As we shall see, below, the learner will be reluctant to posit
‘the language' ' L{p, (1),5,(1)7" and will 'only do so if faced with'
~a significant ‘amount -of ‘empirical prodding in -thé form of
failed parses. = ... ... ..~ % R
: -A more @ifficult: case is‘illustrated in (5): " . -
(5) R @i, e TR

(EE@eED B o

R 'f;f(x;[p;(o ) -,'ps("p__)il)__ o



s left—d:i_s locat:l.o

In th:Ls case only' one of the parameters, By R
parameter. one mlght-xmaglne that p; regulates'the"optlon of

. havz.ng left—dlsloca.tlo ‘ofa; constltuent. w:The parameter, :
does: not generate languages in the superset relation.. ‘For

is a s uperse.t B

pzr L

_example ‘oné: might” take Py to be a ‘parameter which® regulates.:ﬁ..'.'

verb-—seco_nd phenomer_x in matrlx clauses._ Suppose'that Py ‘and.
p, interact in'such'a‘way that, when both are set t
1anguage allows 1eft—dx.s}.ocat10n of a constituent’ over the w2
structure ‘of the ‘root clause; the: ‘resulting. language has all’
of " the normal V2. orders plus cla.uses ith:an: addxt:.onal .
consts.tuent left-dlslocated before: the normal V2 o der. : Such '
& la.nguage would be'a slufted I.anguage. i R N
:-Take the’ case where th.e target language 1s vz m.thout.._.

:durlng: an: _ear}.y;-

. rning: 'c'ycle, erroneously _ 3 :
allownu; left-dn.slocatlon of ‘a.constituent in response to the -
presence  of non»-subjects in: clause-—:.nlt'z.al pos:.t:.on. Thiss

hypothesis, however, is 1nadequate to account’ for-akl the root

SN the

V2 orders which it. encounters. ~In‘response,’ the ‘learner sets E
p, to ‘17, allow:.ng for the poss:.blllty of V2, but: does not

reset to M0'. . In this case, the ‘learner: has now entered-
a shlfte& language, due’ to’: the interaction between ‘py.and. p ,
- all the target orders will be consistent with' the earner/s. .
hypothesis which, nevertheless overgenerates.- ‘We: shall show'_ '

that such a: hypothe51s wz.ll be selected against in-such a way _:.
that ‘the: learner can’‘‘retract iits overgeneral hypothes:.s o

without access to d:.rect negatlve evidence
language, although a possxblllty empirically i
unstable d}.achronlcally with® loss ‘either ‘of V2 or of .

“8Such ‘aishifted .
J.ll tend to bei

left-dislocation. .  Notice that " a  learner: will ‘have  two . -

analyses ava.:.lable'for “V3“ structures (structures with two

constituents before the tensed verb); either such a structure '
involves left-dislocation with a standard V2 structure; as. oo
(6a): or the structure _J.nvolves s:.mple 1eft-d1.slocat on, __as_ln'_

(6b})z.

(6)2. [ DP [, DE. t,. v L .--3111
[g DP {f; DP % '...]i"

We will- argue th_at :( 6b)' involves_ an simpler syntactic
analysis, with shorter chains, than {6a).  Thus, the learner
will tend to prefer the hypothes:x.s wh;.ch a}.}.ows (Sb) over one
which’ ‘requires the analysis in (6a).

Clark (1990) proposes that: genetlc algorlthms prow.de a
computational -model  of “learning  for -a. .l P&P: theory: whlch
circumvents  the above: problems while account:.ng for ithe
relationship between input evidence and parameter settlng.
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;Genetlc algorn.thms m::.m;.c natural selectlon by represent:.ng
y hypotheses about a: problem dntar way that is similar: -to the: way

Cinowhichs genetlc material isi represented Hypotheses are then
“tested agamst the problem space: w:Lth the: most_fa.t hypotheses S

[ contributing: to:the ! formation
- reproduction: (the comb:.natlon of .pre _
- form new hypotheses in a way: that ist srmllar to the: blologlcal'-_ 3
recombination 6f DNA present: An mat;Lng) By “breedmg“ the
- mostfit hypotheses,_. test:mg Tthewm: agamst the problem ‘space:

- Cand priming the’ Jeast Fit; a’ genetlc algorlthm can’ effJ.Clently
';_'.-se 'rch large spaces ‘and; fq_nd ‘optimal’ ‘solutions®. .

':'__"sz.mz.la'r An structure to genetlc ‘material S
LrdRETTerossover. mechanlsm. S ThTE mechanlsm comblnes two--

o Aogenetic: algor:.thm consistsiof the: “following: 'co'mponents.::
;-regresentatlon O hypotheses Aniverns . efh

. _-hypotheses and produces. a new: hypothes:.s by combznmg parts of -
‘each tothe parent’s genetic materiall i i

o oAY T mutation operator.  This mechanism: randomly elters an.

- offspring’s genotype to produce a new hypothesiscloga to, but:

o _;'not 1dent1cal with, ‘the parent’s genetic: endowment..._.-.

Sl AL Hedsure Lof f:.tness of hypotheses J.n""terms of - the;.r.'-
-performance in:an: env:Lronment._ :

reproductive: mechanism wh:.ch allows_

hypothes:n.s to

-.Z'--_'”produce offspring;:in general, the more fit a’ hypothesa.s 1s,-
-the greater ‘the 1:.ke13.hood that it will reproduce.. ' -

T .they represent.-_

: Most cruc;.al for our: purposes are: the representatz.on of s
o -:.-hypotheses interms oL} ‘'strings’and the’ ‘notion:of a fitness
- metrici: Crucn.ally, we must be ‘capable of ‘mapping’ ‘between our

-exlsting ‘hypotheses t6:

strings, :

problen space and:a: Yepresentation:of that: hypothesxs space.in - -

Sotermsiof stra.ngs. SFitnessiwill ‘be measurad: ‘in ctermsofithe .

- performance of: parsers relative to'a: stream of ‘input data; the =

- Jactual: algora.thm will: ‘operateion the str:.ng representation of -

“the hypotheses. ' We must; then, have a ‘translation functién

" which relates our: hypoth: _'es (str:l.ngs) -Tto 'iithe paxsers that. g

' ' (7 ) ]Eenetlc _Algorlthm ]

< 'Translatlon R Populatlon of ]

) .':"__strmgs of para.meter settlngs,' the translatlon funct:.on in (7)._- .

as’ 'perat:.ng on .




' -representatz.on ‘of hypotheses. . :
Ll parameters as: var:.ables in: Un:wersal Grammar whlch range over:. .

" -_then maps the 1earner’s hypothes:.s strmgs ont' _ a
‘devices;: thus “the ‘translation function is comparable to' thei."-

o functl_ons_ g th.ch maps: sequences ‘of paraneter: settlngs onto
_nd ¥y Which! maps ' grammars onto parsers.. Im-a. ...

sense; the hypothesis.strings represent genotypes for pars:mg'f b

devices 'while the ‘translation function (@, and y ) maps

genotypes onto phenotypes. ‘These are then tested aga.:.nst the

- linguistic: env:l.ronment for relative fitness andithe. results S

are used as 2 bas:.s for formlng new: hypotheses : o
; SLetiiush tu::n to A more:: cax:eful conss_derat on - of t:he 3
It fis:.common ito: th:l.nk cofi

. A 1J,m.ted set of: values.: _'-.The boundx_ng nodes for class:.cal >

_ [- S [;:.'-. Y.
.( order J.rrelevant)

Parameters ca.n equally be v:.ewed. ‘as: var:.ant propert::.es' of" B

' -natural languages, in: other worcis

-(9)a. IP .1s a bounds,ng node for subjacency
‘b.:CP is a bounding'node for: sub}a.cency.
c. N’P is’ a bound:.ng node for subjacency.

yWe! can_ thz.nk __of a parameter_'f. :

= The learner 'S task would be to’ sca.n the mput data-.'and}_'f o
attempt to: ass:l.gn truth values, - 17 for true cand. ‘for

false,  to: -each "of the above. proposz.tz.ons.-... The learner's_-
hypotheses could then be: taken as strings. of . 0s:and:.

-corresponding  to the -truth: value assoc:.ated ‘with . each_'_ e

. parameter.::

example, the str;.ng 100 could correspond tol.

- the! hy;)othes.ts ‘that IR is-a boundlng node: for:subjacency, but & -
" neither’ 'CPnor NP are. .’ ’I‘hus,' itiis relat:.vely natural to.'.- :
_represent parameter settz.ngs An terms of strings. o e
L The -crossover operator combines: two: b.ypothes:x.s str:l.ngs to-

-'_ereate new hypotheses.-_ For example, suppose that the two S
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hypotheses below have been selected for reproductlon.

(1o)a. 000111
i .1? 101000

(11)a 000
_b.

second part of _strlng :(.b} and the flrst;_ part of str:.ng (b is: -
recombmed w:l.th the second part of ‘stringi(a i :

b_ 101

G o_ffspr:.ng' hilc :
:therlted genet:Lc mater alk hypotheses. about sett:t.ngs of;-
: : from each:parent : TR 1 o
. should be ‘noted that fi ness: i
“the crossover operat:.on. e
._llkely ‘touibe.: selected to- :
: therefore, are: mor_e“ 14 ely _ '_Zf:th parameter set irigs
_ whlch made ‘them fit o : "'g'enerat:.ons o) hypotheses e
- The mutation operato; s::.m:.larly creates new, hypotheses on: .
'the ‘basisiof ex:.stmg ones dniiess 'ce, “itmusto sllghtly'---
dlter a hypothes:.s _tr;mg i order tocreate ia; newy but
“nea.rby“ ‘hypothesis. We .can do this. by flipping a randomly::

.selected blt posxt:.o inal hypothes:r.s str:.ng by the follow:.ng-_-_
rules. A ; : B -

Tid ,-.:'.'

~parameter: 'strmg. '.l‘hus, “the learner . ‘can. Fosdniar sense, '
experiment with near-optlmal hypothese whxch pprox:.mat:e,..:but_-; .
. do: not ‘Correspond t6;:the: target..

Ry SIn terms of an actual: pars:.ng frame ork there would: be: .
LA fJ.xed central; algorlthm correspond:.ng to UG. : Wlthln th1s S
o algorithm would be various: flags, '
_./must be inserted for the parser t




'3.----'-the parameterz.zed code '
. “string, the: machlne would look
~pleces - of “ code -indicated . by the Yo’s: “and  M’s and |
. systemat:.cally subst:.tute ‘the code it flnds ‘for the flags in’
the main algor:.tb.m ‘The result would be a: ‘special parsing"
device des:.gned ‘tor analyze the’ language ‘enumerated’ by the
hypothesis string. Thus, a “self—-constructlng” parser would &
be the ensemble of:the core. algorithm, the parameterized code '

and' a learning device which' would select ‘the ‘appropriate - -
_hypothesis string i n respone t' the J.nput text We then have-_; o

. a:straightforward mode

by the ' genetic elgor- i _".to relate hypothes:.s strJ.ngs to. -
pa.rs.l.ng devices, - Recell that this: translat;.on funct:l.on, S
itself, corresponded ‘to ‘the functions e '
3_'.forma1:|.zat:.on of the 1earn1nq problem, abow:

-_envz,ronment. --_-.Ulta.mately P We want the_.--
 able to represent the input data. '
" should chapge its hypothes:l.s ‘on’ the bas:.s of ‘ _v:_:.dence from the- '_ :

new R

_ Clark (1990) prov1des a:;.crude defm:.tlon of 1mprovemeht i
-bas:.e_d on. the ‘ability to parse i

' that the cfuc:.al property of Ca fa:t.led ‘parse is i that it

S  violates at least one: pr:.nc;.ple of core. grammar... -In.
' part:.cular, we. will’ suppose that 'a’ ‘paxser - consists of an
- number: of: modules (Case, b;.ndlng, p. &4 —theory P ‘and:so on) which @

'operate in tandem: to produce aifulls syntact:u,c representatxon. B

nput sentences in terms of '
‘We will modify: his :treatment by suppos:ang_.;"?'--

when a principle’'in one 'of- these modules is violated, when the’ .

- current grammar ca.nnot assign a well—-formed representatl,on‘- to:

sone J.nput -the: offended component ‘will signal a: vxolatz.on.

. With ' this in mind, we . adopt  the ' following -notion | of::-_'ﬁ':: =
_-1mgrovement of-- e hypothes:.s Wl.th respect to ano’che :

..(15) A hypothes:.s. A 15 an J.mprovemen over: a hypothes:.s B
- ify givenian input. datum, VS AL ignals: m v1olatz.ons of ‘core -
grammatlcal prmclples wh:f.le" ‘B signals i’ v:.olat:.ons and-;_'

ol .Intultlvely, a parser wh:.ch signals 3 _
o parse is rather better: ‘than one which: Signals 4::v1olat:|.ons and-:._.
_ '-'_a parser whlch 51gnals 2 v1olat1.ons 15 superlor to one whz.ch.
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signals.3.: Cruc1a11y, parsers need not perform perfectly 1n
order for the' performance to Be dlstlngulshed..u.-- i
“We will ‘suppose; ‘then’; that the: variocus modules of the,
parser are cornected to - a summation functlon,_z “in the’
following manner: o _ e

(16) =

...-Eachimodule can signal a violati ) ~the' ' on. e
- which" then ‘sums up. the number of'vlolatlons and passes_thej
number: on to the learner. Notice ‘that the ' learner has no'
access to which grammatlcal'prxnclples have heen '
vzolated,_lt only ‘receives
the v;clatlons for each parse. B
: ‘As noted. above,.the learner ust'
:fbetween hypothese
'those whzch do not

. ._1anguage' and__:'ﬁ" '_
-If-a.superset hypothe51s ‘and i a subset”

thlngs belng equal the’ 1earner should’ prefer the latter: toj

the former. Thus, any fitness: metrlcﬂshould ‘be 'suchthat it

- generally rates a: subset hypothesxs more highly. than superset

: hypothe31s just E-toly, long as the ey

;-emplrlcally adequate (does riot’ fail to

S e RInallyy egwmll assume the the
th Sttt

arse the. input dataj. . - .
learner can takeilntoj',

: 1, 1l¥else bein
'.whlch leadmto_nmre compact represe;
" here; ‘can ‘be defined in terms of. such
-nodes regquired -to cover the input.s
chains: ;associated with® arguments and

the mément, we will assume ‘that the’
.~raw“node count from: each parse. - R - - LT
YUY With' fhese factors in’ mlnd, we suggest the follow1ng as:

..f;a fltness metrlc ‘defined: ovex'a.populatlon of. parsxng devices
ﬁgﬁrelatlve to an’ 1nput sentence (see Clark, 1990 for an earlier

_:ver51on of: thls metrlc) It should be noted that hypotheses

‘‘account’ for an input.datum, then,?allf”

ubset hypothe51s is.



- are. 3udged 1nd1rectly___ by_means of the:pars:.ng dev:.ces .WhJ.ChE'.-

* they' determine, 'j 'judged through its ’
'.express;x.on as

.(17) The: Fltness Metr:.c SRR R
' (E" o VpE P B s o B eg) - (vi-i—bsi_-%-cei) T

(n 1) (20,0 V; +bz",ﬁs +c)..““_1'e)

In the above equatlon n is’ the size of the popula.t:.on cf_
parsing devices.  The term =7, _Q v; represents “the number of .the
violations signaled by: a1l thé n parsing. dev:.ces ‘in‘ the-
population and the term vi represents the: number ‘of: vxolatz.cns*.
signaled by parser. . P,. .. The remaining :terms ‘serve to .
dlstlngun.sh subset: hypotheses from superset. hypotheses. _3.}:" o1
s, is’ the number of the parameters set to superset values 1n__-'. :

= populatlon and’ S the number’ of pax:ameters set: to: superset s
- values in hypothes:.s hi.- = i €;/is the measure: of the: general_-_ -
: elegance of the analyses r_eturned by the ent;u:e populat:.on, in -

: superset penaltyﬁ :Eor
ThlS term: sexrves 'to. scal o

constant b' ‘a
la.nguage.

parse.-_ .The 1earner 1s,_ _then,-
: superset 1anguages 1£ necessary

parsxng dev:l.ce i xt _:Ls’ th
parsing dev:.ces, o Py
sentence YIEldS.:_-::

(18)a.?”
nodes.i
b.

L Ce Ps eturns 3 vxolat:.ons,' coverlng the_ 1nput w1th _15_'
n_o(_:}e". » o : : o ST o




Cooviolatedd
Cdistinguish: between: the hypotheses at hand.:
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Runn:.ng the above results through the fJ.tness metrlc glves the"
following ‘results, with b = 0.02 and ¢ = 0 05 {we 1gnore,
here, the. contrlbutz.on ‘of the subset factor by assuming. that
~none of the hypotheses underlylng the parser conta:m superset
'settmgs) D e e e

(19)a.- 91 recez.ves a fltness ratlng of 0 393939.._::._-:
“beopy recelves a fitness. -rating:of: 0 3333335
- c. p3 rece:wes al fltness z:atlng of 0 272727.

:'Thus, 3parser p, J.s 3; 1 IO .:_ pz :
‘and: Py “the: least fiti; NotJ.ce that “thi learner ‘does: not .
3rece1ve J.nfo ation’about: whlch ‘grammatical prlnc:l.ples are
Tt ‘has no need of ‘such information in:order to
Instead it need
. only’ observe theé performance of. its hypotheses intan: external'
manner, without information as to their. J.nner—worklngs. “The

1earner ‘will-base its new. hypotheses on . those old oneés: that

:'factor, this is the term Z“J S
rerfor 1nd1v1dual parsing dev:.c
o ;.p -and 'p,; ‘which both return no’ v:.olat:.ons, ‘contain no superset: - -

Ere! relatlvely more flt thus ‘passing on’ the parameter
“settings. i which: - made those ‘hypotheses. '.".flt ‘o future
: generatlons. Those: parameter settlngs which: avoxd grammat:.cal
- “wviolations: relative to:the:input text will be preserved, and -
" £hése iwhich tend to generate v;o}.atlons wills -fgradually-
."d:.sappear.: G S :

: iLetius turn, now_. _ o the contr:.but on of__._..the superset '
-;penalty, the: term: E"‘ 8y for ‘the entire: populatlon and the
term s for a: SLngle parsn.ng devwe._ 'Suppose that ' p andip, -
" both smgnal no violations: of any: grammat:.cal pr:mcxples anci
.. -both cover: the' Anput in; 20 ‘nodes. -Suppose . further that:p;
_ contalns & superset sett:.ng for one: parameter and’ o conta:.ns
no: superset sett:r.ngs.- The fJ.tness metr:.c w:.ll th.en return

'(zo}a.; p1 rece:wes a fltness ratJ.ng of D 50495.:'
' b._ p2 recezves a fltness rat:.ng of 03 49505. :

o NOthe that the “small t hypothes:.s Foind s case the' one o
- underlya.ng Porods judged more: £it than the ‘one: whlch v:.olates -
othedd Superset .Condtioni
.--dlstn.ngulsh both ‘between hypotheses: that are unequal dn the:.r B
: -.pars:mg powers' and . between . hypotheses ‘that  are: ‘lequal in -
-..-_pars:Lng pover but: differ with respect tothe'Subset Condition:
We turn;: f_:;nally ;i toithe contrlhutlon of the: “elegance’ o
. for the entire ‘population and

Rt sett:.ngs ‘but cover the :s_nput;-wz.th trees of d:.fferent elegance..
R Suppose that P1 3.s able to cover: the 1nput w:.th 17 nodes whlle

---.'I'hus, ‘the' fltness metr:Lc Lean

i ‘Consider two: ‘hypotheses, - -



s& . pELaas

'Pz c:overs the :s.nput "wa.tb. 18 node
metrz.c are the i

' (21)a. Py rece:.ves a fltness ratlng ofi 0. 514286.
b._ Pz rece:.ves a f:.tness rat:.ng of 0 485714.

The: £ irst. hypothes:.s is: preferred by the_ fl.tness metr:.c 51nce
it is. able to: span: the 1nput m a. ore elegant way than the
second ‘hypothesis.

' ‘In order to see. the J.mportance of tlu.s factor, A,

cons:.der ‘the: case': where the' ‘target is ‘SVQL: 1 Suppose: that-

hypothes:.s hl treats the subject as being: -in the 'Spec of IP at
S~-Structure while ‘hypothesis’ hy treats the subject: as having

moved to the Spec of C?, attractlng the main.verb with it ‘For -

Jaisimple:. c}.ause'

(22)3..:. 1.{ 5 s LVP -
By assumptlon, both. h and h2 can: account fcr the :anut stream
Notice;: however, that h2 involves: systema.tlcally longer chains
‘than: h;"since’ ‘the: fomer always ‘involvesiimovement i of the
_ subject to. the Spec: of . CP, with subsequent attraction: of the-
~-verb to .C%. while the" latter does ‘not.
returned by h; ‘are simpler than those retlrned by h,. Since
the learmer,: v:.a the fitness metric;, take into account the
“‘generalielegance of representatlons, th iy
-'.dlstlngulsh between’ h.1 and h,.:: Notice; however, that elegance -
isdefined qulte simply: as. a count. of the nodes ' in the tree-
covering an: “input’ J.tem plus the 1engths of the chaJ.ns “ins the
representation. .
" The: fitness: metr;.c can: be seen ‘as worklng a.s fo}.lows. :
The population: of: parsing. dev:r.ces specified by the 1.earner' ..
hypothes:r.s str:mgs is run-against each lnput J.tem.
her Vy B BB s hie B et
-yx.elds the total number orip v101atz.ons, superset set nqs and-
the . -total - elegance ~of " representations:of: i the? ent:t.re_'.
' -populatlon, with the various factors: welghted approprlately by
‘the constants b:iand ci: DJ.V:Ldl.ng this: term by n, the.size of '
the population, would give the average number of undesirable:
properties: for the entire population. Consider; next; the ternm .
Vit bsy o ce‘. :This: ylelds the number of unhealthy propert:.es.--
each individual parsing device carries.. As this. term grows in
~relation to . the: populatz_on average, the relat:l.ve Fitness: of'- :
the parsing device decreases. If: this term decreases with:'
'respect ‘to the population: average, then the pars:.ng dev:.ce J.S

The: representatmns:“-.'- T

can: successfully
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_oowiin Thesopportunity: ite reproduce: (that is, be selected for -
. the ‘crossover operation and mutation) Jis adirect functioniof

“relative fitness. The simulation developed iniClark (1990)
‘assumes - that  the  fitness ‘associated ~with: a hypothesis .

corresponds’ transparently ‘to its proportion “of theé: general
. population.  In an environment with random matirig, then; “those: -
hypotheses with a high proportion in: the population are more
- likely to’meet and reproduce. The fitness: ratings akre used to'

" juc'_igéd' j.reiat'i\}éiy_'.'ﬁbfe'. FitT L

simulate ‘a'weighted roulette 'wheel; the .resultsof ‘which
- undergo -the' crossover 'and mitation opérations. IR other
words; “successful. hypotheses ~Will:'receive a' high fitness .
Crating. The fitness! rating 'corresponds to the sprobability

- that the hypothesis will get to reproduce. ' Thus y-thevfittest

f“ﬂ?hypctheSQS-will;reprcduce;mqre~freqﬁently;and“passfbn&théir-,
. ‘parameter settings to new hypotheses.: ‘Cumulatively, then; the

“HfgSQttinQSQfdrTthewtargétiﬁizﬂ

1ncrementa11yapproachthetargetgrammar.

" picking up its inflectional affiy' ang

i population. will' tend ' _to'wa_r@% ‘the -’:‘PP#‘ima'l- Iset” ‘of  parameter

“ . Crucially, the most fit hypotheses are the i
.contribite to the formation of new -

©. ultimately  -prevented from ‘contributing ' their  inferior
~parameter settings to the: general ‘pool. Thus, fit parameter
- settings tend to take over while Unfit ‘parameter ‘settings are
~purged.. By iterating the process of ‘parsing, judging fitness,
- Teproduction = and . :‘ldeath’’,  tHe = learner is - able. ta .

Conoo Before turning  to -'ri‘-hefi'_'_@iEChrdni_b3"."d"€1:1.:=a': _.;'i:wo o _'bthé'i':- o
~.definitions are required. Consider:a simple'example like:: ' -

L (23) J'ohnlcves Mary. i

- -Notice that certain parameters
if the sentence is to be parse

P receive o-roles angd: ase;  thé ver

. device’ which can'successfully. acdourt for :
- ge sentence in (23) will return a well-formed representation.

 Other parameters (e.g., bounding nodes and those that regulate .




the: overall stmcture of the text

'm7nf55fﬂ¥55ﬁﬁmﬁ¥ﬁﬁ

{24} Parameter Express:.on
o A sentence a expresses

parameter : .p!.

gi _ien' datum expresses sone. parameter value, the 1earner"'. =
will be under pressure'i-;to set.--.-that parameter to: the: value

1ac:3< that settlng.- Th}.S prov1des a sz.mple defJ.nJ.tJ.on of the-.'- .
. 1ntu1t1ve notJ.on of 'trs_ggerlng. datum"':"

. -_(25) Tr:l_gger
: o ;:-_:sentence

e G;wen the above interpretation of the input data, we can
J_mag}.ne a nethod of encodJ.ng the data inistri ""form.: Suppose;.'

_ ﬁ_sentence.; i I?_or example, ‘a gJ.ven J.nput sentence, s' can bef_'_':' 3
"accounted for by grammars. with the: ‘second and third parameters B

-f(27) {00001 10001 00011 10011}

- ;o the! p—encodmg of ‘a; sentence may be thought of “as a
-“pure' L representatz.on ofthe: parameters expressed: by the-_.z
’ sentence. “Notice that, “im prlnCJ.ple, one could: replace the "
_"_sentences Ancans :anut text with: “their: p«-encod:.ngs and, so;
. study the; frequency of  expression: for_ various parameters ‘and:
elat:.ve to':' parameter e

. express:.on._; i :
. There is. an mportant relatmnshlp between paremeter-_
: .express:mn and the: fitness metric. : Ultimately, the fitness .
| rassoclated. WJ.th. & hypothes 5 .governs its probability. of be:t.ngf"_ L
S - ion. . The more fit a: hypothesisiis, .the' -
- more likely it is to pass on those parameter sett:.ngs which .
- . .Consider, now, ‘parameter: expression.. “When . .
a parameter 1s expressed those hypotheses whlch have the-'_'-. S
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correct value for ‘that: parameter will: be:judged: more fit than
those -which < lack “the’ Proper: value. - If i a Tparameter  is
expressed jfréquently,_lthen'=thdse;?hypothe5es._bearing the
correct_valuezwill_havejmore'opportﬁhitY}to:be}sélected for
reproduction and the appropriate ‘parameter setting will' tend
to"dominate_in;thé’populatién;}fFurthErmore;fthdSe;hypOtheses
bearing the incorrect will' have ‘alower fitness rating and
will tend to reproduce less frequént1Y'tcﬂtheﬁpointjwhere.the
parameter ‘values which made them unfit: are washed 'from the
population. . Thus, parameter ‘settings ‘which’ are  expressed
frequentily will tend to be set ‘quickly andiefficiently . by the
learner. .  “Parameters : which: - are . expressed . infrequently,
however, will tendinot to ‘affect a hypotheses fitness in the
same way. The learner will have correspondingly lesg stake in
jsettinggthéﬁparaméter¥COrrectly“andritﬁwillytakeEthé:1earner
y_]aﬁCbﬁSid&r;;ﬁdw}ﬁthe,casé;wnérenparameters?areﬂambiguoﬁsly
expreSSed;;yIn3oﬁr;térms;qthérEwmight,bé}several'ccntradictory :
p~encodings’ ‘associated ‘with' a: ‘class ‘ofdata; for rexample
Here  the: learner: has several possible’ solutions available
_which;can;account}fdr;thelinput?without,generatiﬁgygraﬁmatical

viclations.  ‘In this ‘case;: frequency.of parameter expression

will ot ' aid  the ' learner - in- distinguishing ‘betweern ‘jts -
' hypotheses:'aInstead;ﬁthe1l'arﬁériwillfhavet_erEIYWén[the

- Structure: of' ‘the :hypotheses::themselves, and not their
empirical ‘coverage, in order to “select a winning hypothesis -
These . .internal factors - are 'the - overall" elegance . of
representations ‘and the number '6f'-;supers"ét-._settings in -each
hypothesis, both of which-aregfactors*infthe_fitness*metric.

We argue, here, that it iS;thisxsort-ofﬁcase{which-provides
the_fueliforgcore_&iachronic_change-ihiafparémeter;setting.

We will:turn, in the next section, o a case ‘where learners
were'faced:with-just*such-an'ambiguity;-ﬂ-- PR G

3. A Case Study in Diachronic Change

3.1 TheHJ.storyofFrench S S

> inversion’ s iy mterrogat:.ves

~=¢“ﬁ_H§S'Jean-takenﬂthe*hock.?{f;f_ .




Comment fu ceste lettre fa:.tte"._'zo.}.'-‘."'f :
“.I-Iow was. th:.s letter made?” s

- \\Thus, they had fun that mght." pe
o fJ.rent :pro’ grant: joz.e la nu:Lt. OF
-“Thus they made -great. joy th ; -

' .As Roberts shows in:some’ deta:.l ea.ch of these constructlons
was' lost . im- the early: 16th century- Roberts argues “that
these:: changes reflect san-underlying i change  in‘the: value_
of .. the: parameter 'determmmg Nomnatlve-asss.gnment

proposed by Koopmann & Sportiche: (1990): Nomlnatlve ‘may: .
" beassigned i (byii Ty _e:l.ther undexr:: govemment o sunder:

_agreement or both._ The central idea of this' account ‘of ithe -

“history of French is OF allowed Nom:.natl
-govemment -while ModFr ‘does not. b ;
: ‘More precusely 11 of the OF. construct:.ons depend on _-'the-'_' B
p0551b111ty of the . inflected verb, V4+I,;: ass:.gnmg Nom:.na ve:
Case to. the subject J.n SpecI’ from : : i :

-assx.gnment under S

This s:.tuatxon was. allowad the grammar of OF-- (and is: st:.ll
allowed in, for example, the contemporary Germanic languages) .
S Ina grammar where this: confa.guratlon ‘of .Case-assignment: J.s_' s
.'.not a}.lowed no.; lexz,cal ‘canisurvive! in subject position in
1nver51on contexts, _tha.s is the s:.tuat:.on :Ln ‘ModFE: where: (28)-__ :
is thus a ‘violation . of the Case F:ther. Follow:.ng Kayne :
(1983), Rz.zzu. .&' Roberts (1989)_. we .assume -that: clitics. can:
survive. in subject. p051t10n in: tlus context since they are:
able’ to. pass the Case’ F:ther :m other way : cf also v Ba.ker,
1988, Everett, 1986). S S

Adoptlng Rizzirs' {1986a) proposal that the necessary
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condition on formal licensing of ' pro is that it occupy a
Case~marked ' position; : Roberts ' accounts ‘for the  change
illustrated in' (31b) by xtending ‘the: Nominative parameter: to
“the /'pro module; it is well-known that OF null subjects were
" licensed only. in contexi s of Inversion (cf. Thurneysen, 1892;
. Price; 1971: Einhorn ‘Foulet 327 Vai enzi’
ninca; 19835 1 Adams, 1987a,b), " @nd so & natural’
‘interpretation of this is that null subjects ‘could only ‘be

licensed where ‘Nomihative was assigned under government; i.e.;

. particular, the weakening Sf V2 had the

. become ‘more: costly

in the’ configuration ( 30).< % In this way, ‘we'see why null:

“subjects i were ‘lost ‘when : Nominative-assignment’ - under
‘government was lost:? ‘Regarding /(31c) V2:also ‘depends ‘onithe’
‘capacity of I to assign'Nominative Case  to the 'subj ectiinder’
government: after ‘being raised to: 'C with' the verb.. . Note that
Nominative-under-government: ‘is’'a necessary, notia ‘sufficient;
condition for V2. So a systen without this possibility ‘cannot

‘have V2. However, a system ‘with“this “possibility does ' hot
have' to have V2! (Modern ‘English' is' probably’ such-'a :system).
In'fact, as we shall see,. obligatory V2 was :already eroding in
MidF--~this was a.crucial factor: in the instability which led
to the change in the’ Nominative-assignmeént parameter. .

o The principal  trigger for “the ‘change’ in‘ the possibil-

ities of Nominative: ‘assighment ‘was the “introduction’of new

- word-orders that' were not 'strictly in conf ormity with vz,
notably XSVO (where: “X‘ could be ‘a topic or an adverb).: This
‘innovation was ‘probably caused by the :Gevelopment of ‘a series

- of subjecticlitics: inMiari( see below).  The cimulative effect

- of the new word-crders : : ¥ '

a - way that setting.the! parameter for: Nominative-assignment.
under government positively: became’ impossible by about 21500,

and learners converged i on'a grammarilacking  this. ‘property.;

;The result: was the elimination of the structures in. {28-30)
in ‘16th century texts: ia i major ‘change: in’the grammar &f
 French. Note that we d6 not  consider the null-subject .
ara oY _ imeter as in’ any' sense subsumed
siothe e parameter; ' however, ‘the.  particular
‘circumstances -of ' 'French ‘at the. time ‘the ‘change took ‘place

were such /' that’ the' loss: of “Nominative-assignmént :  under

government - ehtailed  thé ' loss iof ‘null’ subjects  and the .
elimination of V2. oOur proposal’ is that the initial weakening
of V2 combined with the: development of ‘& ‘series of subject
‘clitics created a system which ultimately ‘eliminated V2, and

-in doing so‘eliminated null: subjects and simple inversion. In-
effect that hypotheses”

- which allowed an input: datum to be ana

L Jeapne nore costly relative to the fitness metric: thus, the
. learner ‘Was - under' pressure from’ fithess: toieliminate the vz

19747 Foulet; 1983} Vanelli, Renzi® & -

was' to destabilize the system “inmtsochi

lyzed as a V2 structure -
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fJ.tness to ellmmate _the;vz hypothes;,_e,,.._:

Although we concentrate: exclusively. on i"ﬁrench :.here, Itheref-". '

1.s also evxdenc

(cf-.

--_:.n part:.cular Vanelli; enn &: Benznca
i sof i the: Gallo—Italz.an . dlalects Loff
oy 3 S Ital have undergone the sane: parametr;x.c change,
since in  theix: ‘recorded: hlstory, simply inversion;: V2 and ;-
arguably, null: sub3ects chave’: . been ilost’ {although t.he;
contemporary. dlalects An fact have a kind of “dlsqulsed""-
null-subject system. which. probably represents -an:indeépendent.
_dlachrom.c 1nnovat:Lon, ‘of Poletto (199 +Renzi & Vanelli
(1983), Rizzi (1986b)). “ Moreover; Renzi (1983) argues that
. Modern Standard Italian has undergone the same. ‘changes as!
_French regardlng “inversion whlle reta:.n_;,ng null subjects.' sk
SInall, ifive: parameters are relevant to our; account- >f
th.e hlstorlcal ~development: .of - Frenchi These are glven J.n
(32)a.- NOM 15 ass:.gned' (by I} under agreement." =
_;;; -b. NOM l.S ass:.gned (by I) unde gov
B o
_c. Cll.tlc nom.na.t' e pronouns

' nom:mat:.ve' Case :
order to preserve a baszcally blnary vocabulary for: parameters .

; S::p ! o
ss;.gnment; :mto two separate parameters 1n e

(see the dzscussmon of subjacency and’ bounding  nodes ‘in' - -
Section 2) . We take it.:that (322) has been constant at 1}_ S

" throughout’ the ent;.re per:.od. (but: see Sect;.on_ 3U5 Y
mentioned; (32 b, .a, e) ‘changed together in the: -16th-century

“The shift:in (32d) .and: (32e) was forced by the' 'change in: the -

value of (32b) oo This -is presuma.bly quz.te -standard
sz.tuat:.on Swith parametrlc ;change:. '

parametrxc L

values interact. Moreover, parameter: values can be affected

by non-syntact:t.c factors; notably phonologlca}. cha.nges----'

“This -

is“the: case’ w:n.th (32c}, propertles ‘connected: to the’ stress o

_ system imay. i causeal ‘class  of: ‘pronouns::to: cl:.tz.cz,ze and
thereby. tr:.gger .a- shift in the value of this: parameter. B R
i Webhnows review:s the:: re}.evant d.ata ‘from the: dlfferent--
per:.ods-" £ French.: ‘We: _show how: the data’ trlgger paraneter
settings.  To 1llustrate the: general techns.que, we will first
consider modern French.  Then we will consider. 0id: French and’
f:mally ‘the period -of greatest: Vigtructural J.nstabllz.ty’ L
(and, hence, of greatest J.nterest), Hlddle French.:.._
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3 2. Learnlng Modern French

- ;ﬁBefore cons;derlng the earller perlods of French let
s first consider the. sxtuatlon inthe contemporary language..

What are: the: parameter values: for ModF?: Tt iis: ‘clear: ‘that

-_Nomlnatlve Case is assigned by I te its specafler ‘position;

’.Qhence ‘the First.. posxtlon in-the strlng mustibeset o 1. -

Lronothes other hand, " Rizzi & Roberts (1989) argue that'ModF = -

“does . not’ allow’ Nomlnatlve—ass;gnment under’ government this’
-~ istwhat leads to the: restrlctzon to clltlcs 1n ‘contexts: where
‘the inflected' ‘wverb; . a’ ‘complex head . which ‘contains . I,
moves - to C- (e geooin znterrogatlves or condltlonals. cf.
]also (31a)} : : _ i

.,(33)a. Ont—lls/*les enfants i ee f11m° RS e e o
- i ¥‘Have ‘they/the children seen thls fllm?" i

L Aurait-elle/*Marie fait cela.iia e

Had she/Marle done thls. Feld

~‘Once "'”“@'”' : I must -mark’ the subject.p051tldn.

as

. under ‘government;. the 1nngrammatlcallty'of these. ‘edamples with" -

e:[a ;ricn=clitic: subject shows “this. is" 1mposslble.. Interms
ofiiithis ana1y515f? does ‘not; assmgn ‘Nominative ‘under

':aﬁgovernment Ln Mde;.an fso We set the second’ position in‘the.
Cstring to 0.7 Ituis well—known ‘that ModF has a’ class of .

‘clitic nominative pronouns T T Kayne (1975), TRizZi

'(1986b)),.the contrastsiin: (33) inifact 111ustrate that these . -

"elements  interadt with Case’ theory “dincas manner distinct
- from nonsclitics: In Rizzi & Roberts_.(1989) it i proposed
“that: clltlcs can: satlsfy Case theory by: 1ncorporat1ng wmth the
verb: incs (cf., Baker: (1988), Everett: (1986
“take . it that in: ModF. ‘parameter’ (32¢) is’ set iito 1. :

‘parameters {32d) ‘and’ (32e) ‘are’set to. 01 MOdF is. not:.a: null-

Cosubjedt: language,: as a comparison w1th.contemporary ‘Xtalian

Jﬂ]w1th German: shows. !

S c_ tlcs are allowe .

“shows, and nelther; 1s 1t a V2 language, as a comparlson '

_ TFhese - remarks on thewgrammar of?HbdF*{whlch we' - of
‘course cannot fully substantiate here; ¢f. - the: reférences
cited :for further'arguments} ‘lead to the! followlng'conc1u51on _
regardlng the representatlon of the parameters in¥ (32) as ‘a -
strlng of blnary unlts-' : . ;

Iet us now see how the parameter values for ModF'



. are expressed in the 1nput text.aﬁ Recall that a sentence o

expresses  a parameter P11ff a’ grammar must. ‘have P, set too

R part;cular svalue o in: order ko ass;gn ‘a well- formed--
"representatlon oS, In such a: smtuatlon iSrisH a trlgger for

D N o 8 .(28) “The' followxng” examples Lllustrate a slgnlfxcant
'tpart of: the_trlgqer for the parameter values of=MbdF-'_;_ £

;IJean.alme Marle.~.-_
“iiitY¥Jean loves Marie.
vinb. Hier-Jean est: parti.
s oY) Yesterday Jean’ lef
o C. OW est-il allé? i
' "‘Where dld he go”"

Recall “that’ the condxtzons of acqu;s;txon ‘are: such that
- starred: examples Tike: (28a—30a), which:can: be;used by the
.-llngulst_ to; justlfy an partlcular ana1y513*' ; - S
"avallable.,. -Moreover, many sentences Lare:! amenable to:=*;
_ .dlfferlng structural analyses which ' can affect their status-'ﬁ;
vas trlggers., ‘This: last peint is cruc1a1 to understandlng howg o
' change takes: place, ‘as:we shalliseei " -
L Con51derh:f1rst (35a),- LAy 51mple declaratlve sentenceﬁ
'w1th canonica svo;order. “In terms of the’ usual analySLS ofi -
ModF ‘the relevant parts of thlS sentence are. as follows--'”“

' (36) .[.;p: 3

Q_Parsed : g {35a) trxggers Nomlnatl eﬂasszgnment_'
“under: agreement -and: indicates that ‘V-movement to' € is' not
‘requlred dn matrlx declaratlves, iveisthat 'ModF isinot V2.
“(36) ' is associated with the following P—encodlnq (cf.”-
(29) for a general deflnltlon of P—encodlng)°- 8

-xs not allowed 1n matrlx declaratlves.: ’

(37) lndlcates that (35a) tells the learner that Nomlnatlve-
is assxgned under agreement and “that French ‘issnoti V2, butx
does not - say. anythlnq about  whether . ‘Nominative cAses
ass;gned -under: government, whether . subject CllthS are”
allowed _ or- ‘whether null. subjects are: allowed.:" :

' HOWever, wstrings: exactly. equlvalent o (35a)
grammatlcal in'the: Germanic V2 languages. Iy these languages,ﬂ
the relevant parts of the structure are. as follows. '
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-_(38) [c9 Jean [c, a:.me {", t {,,._.”

~call thn.s th‘e “vz parse' ’ 'of ‘an’ SVO sentence. Here I ass:.gns
‘nominative:Case to the’ SpecI’ (i ‘e., ‘the position’ occupied by
‘the trace .of ‘the subject) undet ‘government;  we will refine
this analysis in Sect:.on 3.5. So the P-encodmg for thlS parse
.'LS‘ e

(39) [ * i £ 1 e

The parser must have nommatlve-? 'case"“ a551gnment under :
".government and-‘ tor at _'
declaratlves. o S : ' '
T ABTA(BE ) shows, ( 35a) remalns sa.lent regardlng subject
cl:.tlcs and null subjects.__'-'__::_'_ Co _ R _

B L remalns in T in matr:.x declarat;.ves and nomlnatlve Case
~is ass:.gned under agreement

b. [* 1* * 1 ] ' ' ' _
: “Vomoves . tol ¢ Adn matr:.x declarat:.ves and nomlnatlve Case_
is ass:Lgned under government.: R . e

_svo ' sentences - are’ “thus. assoc:nated w:.th the d:.fferent 3
_P-encodmgs depending on ‘the “parse they ‘are: ‘giveni i We ean -
‘characterize this’ s:.tuat:.on :Ln terms of the follow1ng not:.cn

of P-ambz.gulty. B

1.(41) .'A-;;.sentence"'s i P— : 'ous wrt some parameter Py 3ust '
.in ‘case ‘has’ the set of well*formed representatlons
' oGRS and P must be ‘set. to some def:v.m.te value:v, - in

o er to- ass:.gn R to s’ (J. e. R--;tr:.gge:r:s A B AV while" by

does’ not ‘Tieed to be set to v'1 1n order'

;ass_:.gn '_Rj."".'Ri_ .t° s.

ModF SVO sentences are ?-amb1guous, ‘ag {40) shows. .' As we
will see, “the: representat:.on where Vs iniciis ‘digfavoured

since it J.nvolves a more complex structure than that ‘where
v 1s J.n I.:... : ..

In vz 1anguages generally, : orders

\re imposSsi; (cf. schwartz & Vikner (1989)) .
nterpreted in terms of a ban on: adjunction to:

Suppos:..ng that thls gt so, ‘this' example must be parsed
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with the adverb attached to: IP V vin I and the subj ect din’
Speck”’.. In- okher - words, the relevant parts ‘of the
: structure are: l:t.ke ‘the parse.of (35a). g;.ven in- (36, and the
trJ.ggerlng propertles of .the sentence. are: the same.i: More
_generally, we can. conclude the follow1ng

'(42) XSV P-encodes [ 1 * % * 0 } S : : :
:Nominative Case is ass:.gned undexr agreement and movement
ot V to.C 15 not allowed J.n matrlx declarat:.ves. S

Now:.. cons:.der the sinterrogative. in. (35c) (35c} prov:.des
evidence: for the -subject clitic (this. ev:.dence ‘isi probably
morphological’, glven the existence of .a’'separate; parad:.gm of
clitic. pronouns),  and:therefore, given the.: fact that clitic
pronouns . do.inot: obey the Case Filter .in  the' Same way . as
“nen-clitic: NPs: (see above), provz.des 'no ev;l.dence for either
Case—ass:.gnment parameter. . We' take " it that’ J.nterrogatz.ve
- sentences. by their nature provz.de no’ evidence’ regard:.ng va
in~ declarat:wes, .and ' the ' null-subject: ‘parameter: ' “isomot
determined either. So we arrive at the following (where’ Miges
J.nd:.cates -2 subject chtlc 1n the schematlc word-order).

(43) Wh VsO Prencodes [ % £ 1 % % i
Subject cl:.tlcs are possxble._

. the subject C]..J..t:l.c is: not recognlzed as! such-' : but treated
as a full NP, th:.s sentence WOuILd P-encode {44) :

(44)[*1***} . .
Nom:.natlve 1s a551gned under government'

We assume, however, : that phonolog:.cal and‘_- morpholog:.cal .
evidence. disfavours: thz.s possibility.:. : : E
cani Puttmg -'.these_.__ P-encodmgs_ together (and 'disregard:.ng.___.;-
that J.n (44 : - ing . : i

'(45)a. (e * *. %01 svo, xsv S Sl :

Nominative under: agreement, no vz in declaratlves. __

'b.'[*l**l]SVO' o

.. ... . Nominative under government;: _V2 in, declarat:.ves..- S
o Ces[ Rk 14 * .7 Wh VSO s e

e Subject clltlcs are poss:.ble._ S

.. The. two parameters that are’ not pos:.t:.vely set are
nominative under government - and: null: subj ects. These are
both set to O in - the optimal case. let us see. why. RN
L Thes two parameters determ.n:mq Nomnatlve-ass:.gnment by
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I, (31a,b), :are 'in.a 'shifting relation.. ~_Although neither
parameter directly determines a superset relation (a grammar
which al lows Nominative-assignment under agreement generates
a language ' which: dntersects with: . one which ' does not::
similarly for ./ Nominative-assighment: under government);  if
both ‘parameters are 'set :. ‘to 1 they. ' together .generate 'a
language which: is the ‘superset of that which  ‘results - from
setting either parameter to 0y  “This  is ‘a-classic case of
shifting. (of ithetypé seeén in :Section 2}.: . :Now,: . as:we have
- seen; . (31a) is unambiguously :expressed sointthe inputifor:
ModF and,  'so, is setito 1.’ Inorder to ‘aveid shifting,.a.
‘positive ' value - for (31b): is = strongly ‘disfavored. Since:
there is 'no. unambiguous evidence = for: “nominative . case
assignment under ‘government., © the pressure against ‘shifting.
is ‘decisive and the parameter is set 'to 0 “in’ the -optimal
grammar. e e T S e e B
. 1t should bé noted that the only evidence for nominative .
Case assignment under government are sentences with the: order.
S A8V, cwith a V2 parse, which: can ‘also’ be adhalyzed more
under: the . assumption: ‘that ' nominative  Case::ig

: :a's..é-'ig‘ne’d_;'_ﬁhd'ér_.'aigreenie'nt.'fé'-'- In particular, the V2 parse for the . ..

-order must ‘ifvolve movement of the subject té ‘the’
and:thus entaile.: a;--;-_'.:l-ot;ge'rf suchain: than would 'occur

YASVOre

-under ‘the ‘competing analysis. . Thus + the non-V2 parse is again .

favored and the V2 parse is: disfavored by the fitness metric.
This  provides further -eviderice to: the learner in favor of :
setting . the: V2 parameter  to 0, ‘as: well "as  disfavoring
snominative: Ca'se'.;-a;s_sigi’_xment-_.:i:nder-"-go'yernmm't_."__} R A SR
g For . .the. null-subject parameter; = we  could’ follow.
the reasoning . in Berwick '(1985) and invoke the Subset
~Condition : (cf. Section 2).  If nullws langua
. superset of: non-null-subject: languages, ' the . -lack. of a
- ‘trigger for a positive wvalue: ‘of: the null-stbject parameter _
owill guarantee’ that (31d) is set to::0: -Alternatively, . we
couldappeal ‘to: morphological’ conditions,: ‘i and'say’ that;
although the syntactic evidence does not deternine  a valua
Ny for;(;ld),_,the-“}spdvertyrﬁgof¢ﬁFrench&#erbalﬁ'inflection-
. .determines ' a negative value.. ‘We''will leave this gquestion
open here;,;;a»_:_ LI e S e e _
.+ The' above paragraphs demonstrate ‘how the various factors -
We are: . .concerned with: worki: . On the ‘basis Goofinisimple;
plauvsible, positive evidence,  ‘the learner can converge on’
. the ‘correct parameter settings for. Modern French. What we
: ow -1 E WS ds " how  these same factors
ige in French ¢1500. . " - ...




Ss0 0 piELear o

_ 2 s AN earller g
_Nom;nat:.ve—ass:.gnment under government {cE :i'(30a c)).
assume that nominative could also be a551gned under: agreement -
although we will return to this point in Sect:.on BB 3023)'
shows.:‘that  .OF  allowed: null subjects;, . although'_ itiiis
well—known that ‘'these were' poss:.ble only in: contexts ‘of
cinversioni: Another well~known ‘and much~discussed’ dlfference
between OF and:ModF  is that the: OF noninative pronouns e
tu,.il, etc.; were! ‘potentially tonic elements, unlike _.thelr_
ModF counterparts (cf. Kayne (1975) on ModF;' Adams (1987a,bh)
Roberts ¢ forthcomz.ng v :2.2) and below on OF) These facts about:-
OF syntax kS discussed ‘at “length “in Roberts_
B ¢ forthcom.ng) ¥ lead to the followmg parametr:.c sett:.ngs
terms of: (31) g cL H R

. (46) The .-.ta.rget .strlng for OF J.s 11011. S T
¢ Nominative Case:. ass:.gnment was: possmble =both u.nder'-'
agreement ‘and’ under govemment, Null: subjects were: poss:.ble,'
V2 Was: obl:.gatory in matrix declaratives. = : :
; As the prev:.ous ssection; "we__-'

XVS (Et) lors demande Galaad ses armes. L
i “(And) then asks: :Galahad (for} hls 'arms "}
>. . §V0: Aucassins:ala par: le’ foresti: s
S :.-;-':.-";“Aucassm went: through the forest.’
S ¥ o P XV(S)O. Si firent grant joie la: nuit
ik ‘SO they made g’reat 30 the m.gh.t.

(:43__)'a._'w11vso. (Mais) ou fu cele espee 'pnse
st oY (But ) iwhere' was: ‘that sword taken. ..
WhVSO' Ne NOS connolssez VOS m:l.e"

e - "Neg us: “know you-not2 s i

(47a): a-ﬁ_'.- V2 declaratlve (asin Modern Germam.c-
languages, con;;unctlons like “and” and’ “but” r?o not count’.
in' the’ computatlon of VA these elements can: be external ‘to:
CP: when ~they conjom CPs).n

structure of th:.s sentence are.

(49) [cp lors {c, demande [”, Galaa.d . ]]]
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Here  the :mfleoted verb din ¢ ass:.gns Nomxnatrve to: the

subject NP, - Galaad; under : government._ “Of: the five
_jparameters in: (31), thz.s example then pos:.tlvely tr:.ggers

- ':Nomlnatlve-assztgnment under government a.nd V2. s More
_gene:r:ally, We. have (50) o S

(SO) XVS P——encodes { iy 1 * * l ], that J.s,-nom.nat:.ve is
‘assigned under: government and vz s obllgatory in: matrix
_3dec1arat1ves- : : _

OF also allowed sVo sentences l:Lke (47b). As a.n the'case of
.the ModF SVO order, thls klnd of sentence :Ls : P-amblguous

(No mat:.ve under

= (51) svo P—encodes 11
Q] (Nomn.nat:.ve under -

“.government .and V2) or:. [

:We w:.ll return to thl po:.nt helow.;___. L
“As. . we have _already rentioned; OF. allowed null subj ects 1n '
. _V2 contexts.' (47¢) dllustrates: '.'th.J,s._. :Such. examples are
'_also '--P—amb:.guous from the: poJ.nt ‘of view of the learners: - if"
Viisi in . C, then the null subject isg-licensed: under government'
- in SpecI; '1f . '
- agreement in. SpecI | the former case,:'j ominative: ‘under
o government ‘and: V2 are: trlggered,- in ‘the latter wcase;,
Nominative undeér: agreement is tr:.gqered along with a: negat:.ve Z
value for V2. ' In both cases, the ‘null-subject parameter is
~positively tr:.ggered. _ So we have the followzng P—amblgulty-

_-_(52) XV(s)O P—encoc’ies ‘either - { '*_ _1_ * i Y (as above, with
B -'null subject} or [ 1- * & 1 0 3 abo e, w:.th null suhject)

' _Cons:.der now-the 1nterrogat es in.(48): (48a) has the same'- o
trigger “properties as a’ V2 decla.ratlve, except ‘that. by
assumption: J.nterrogatlves cannot | trigger: th SN2 parameter.
. On . the assumption-that the Nominative. pronouns were: tonic;!?
(48b) .. 1nvolves Nom;.natlve—ass:l.gnment under government to
the Clltlc, just -aswith: . any other.  'Np: subject. These
examples, then, have the followmg P—encodlng- i :

(53) “WH VSO P-encode5'3'- [ * l Ak * }
L Nom:matlve u.nde govermnent.'

- we . a.rrz.ve at -_54 )

~is in I, the null subject is licensed under . -
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:;-{'*1**1]:...
" Nominative under
[1***0]
" Nominative: under
{*1*11} i
rf Nominative: under government, null subjects and vz_

_[1**10] : i ;
s Nominative: under agreement, null subgect and no vz

e___[*lt**] : .
":Nomlnatlve under.

agreement, vz dlsal

B We ; clearly see that both Nomlnatxme par meters, are

trlggered posmtlvely.. ‘Notice “that - “the p051t1ve ewzdencef»fn
overrides the fact that these two: parameters are in a shifting -

relatlonshlp (we return to’ this in’ “Section3.5)
‘nill-subject’ parameter is also positively trlggered;, V2 isi
“also triggered if we take. it that' the’ 9051t1ve evidence: for’

the more complex trigger wexghs heav1er' :
favour: of : the: Smeler structure 1n the

amblguous cases,ﬁ'

nomxnatlve pronouns
these’ pronouns ;
'occurrence sl
71nd1cate5°  _~

3(55) Je, que sa1°

'Mbreover,u:subgect'pronouns, unllke'object pronouns, could’ -
-appear’ first in: V2 declaratives. . This:indicates that. they -

TPhe -

an’ the pressure in: . -

“VNcount’s just 1lke ‘ other XPs' for the. determznatlon_o V2o

robject pronouns dld not “count"'

(56)&. Tu es rf:rlche et ge:sul_ﬁo'
o .: EEaH “You are_now r:Lch and T am 1
b. Toutes ces choses: te presta ‘Nostre Slres

'--“All these thlngs to you lent our Lord ar

Mbreover, there was only one. serles of'eubject pronouns ‘in>
OF. On - the . basis = of evidence ' “of ;Jthls klnd the-
subject-clltlc parapeter:was set to 0. :

it So e wel i see how s 51mple,- positive’ data could trlgger-
the parameteresettlngs for’ OF. " This: discussion of :the
OF data - brings out one important..po;nt'tclear positive
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3'We saw thlsnln
srespect -

] i 1earners neverthelessf
converged on?th1s ystem slnce there :Was clear, p051t;vej
eV1dence forE :

ev;dence overrldes al'fother con51deratlons

'fof AT o 2 other words olear-
-p031t1ve : ev1dence*“_ v *;both i“subset/shlftlng
considerations and. the’ .pressure towards o the simplest.
possible ‘structure.’ - 'In" terms ' of our assumptlons__and'
'deflnltlons,;' f'_“clear, .o positive eVLdence” !
.non~P~amb1guous .evidence. The only non—P“ambzguous ev1dence =

SforiiN2iiis the: XVs' order, . 'so we 'see: that this type of

.ff_sentence played a crucial ‘role. This order was very. frequent{'
AN OF matrix ‘declaratives; Roberts {forthcomlng,: 2.30L) gives

CAs llkely,.that_the ‘non-v2' parse for SVO

the following percentages “for “(X)VS and:SV(X) order (based
. on. the . first 100 matrix: declaratlves w1th overt subgects_.
'ln 51x representatlve texts}'-x

(57) (x;vs ss% ' SV(XJ;34%

_"Although -3 more sophlstxcated and exhaustlve quantl—'

tative analysms ‘is neededin order to fully demonstrate the = '

S oopoint; wencan conclude ‘that {X)vs: orders were' suffxclently.
' 1frequent to trlgger ‘apositive’ setting of the V2 parameter.
- This ™ in'  turn means that SVO' senteérnces’ could ‘be: arialysed as: .-
Sz unllke Ain ModF. Thus; 'a ‘shifted systenm is’ allowed ‘because
there isiiclear ‘evidence for it; = this situation’ is' quite -
,dlfferent Ffor: the “Case’ of ‘moderm French where ‘the only_f
evidence there is for the shlfted system 15 P—amblguous and is -
thus dlsregarded.' - L e S

'arameter setting,ﬂ&7 prop051ng thatia parameterf'

: e—settlng is table to.. the degree that its expression in
bt ; b 4

. ta: i _amblguous. Was ‘the V2 parameter_,f
stable: 1n-0F°;;The}onlyﬁnon- P—amblguous trlgger for:va2iis

provided by -orders. . "The: frequency /of these orders
,9051t1ve1y sets the Nomlnatlv 4under~ government parameter,“-
and so makes the v2 parse: avallable“for the: P-amblguous S8VQT
candn 11-sub3ect | The'ﬁpotentlal 1nstab111ty”,'
.created::by ;the *‘pon-V2. 'parses’’ of - ‘these ' examples’ ‘is

j:ellmlnated in the optlmal grammar of ' OF. Nevertheless, & SR
‘and’ null-subject L

'; ;sentences- as -a- - closi 1va1:_for the Vzwparse- ‘even:. in.

. {latery. ,mespec1a11ys:slnce elegance'consideratzons always*
favourﬂai non—Vz parse Jover a V2 parse where there is a



. parameter.” “As a

choice.: More exp11c1tly, J.n terms of the f;tnessmetr:.c, the..
ex:Lstence and’ frequency of an unamblguous trigger: - was':
'_.suff_:_.cl_e_nt_ to establish " a" pos:.tzve"-: setting ' for: the V2;'_'
. Parameter.’ Recall that the relatx.ve elegance of a parse plays__"
~aless crucial role in’ judglng fithess than''real gramma.tlcalfif
'-v1olatz.on . 'This ‘is 'because’ the. elegance factor is scaled
- down: by the constant ‘¢ of the’ fJ.tness metric while ‘violations:
.are not" scaled down.  ~Thus, a ‘hypothesis which ‘leads to
sllghtly more: melegant representations wi out g'enerat::._ng_'_'
grammat:.cal violations will® ultlmately drive e
- a:hypothesis which. generates elegant v:.olatlons

_ populatlon.- = :

: the next sect;.on, we w‘ 1-;.:see how e
: s:.tuat:lon contrasts Cwith what: “we - have -just descrxbed--._.
i particular,  .we wlll ‘see. _that, in: part:
ntroduction of new _word orders and in part:
_because of the: diminishing frequency o XVS XVS orders were'_'-.“
- no’ longer: able to tr:.gger A -'pos_:l.tz. : : -

' P =
- maximally: unstable.  The’ lnstablllty was . resolved by a
o parametrlc change wluch 1ed to the loss of the construct:,ons:. e
,1n (28) - (30) S . R e SR

In"' MidF, XSV \, and’ SV0 and Vi -

b"ecome ‘more; frequent. 'I!hese.if' factors together meant that the;: :

V2 constra:.nt was:i
been in’ OF - (although :
throughout thls speriod, _
serzes of nomlnat:.ve cllt:xcs emerged.

we dJ.scuss p0551b1e causes for thls change in

: conclus:.on (cf also Adams: (1987a. b),: Roberts ( fortb.ccmlng))
We treat the cliticization & of Nominative

a phonologlcally—drlven change. Otherwise, . .
OF = and d}.fferent ko quF,. in: partlculer with respect to;_

We. do G
since’
" para.meter X : J.ndetermlnacy :
(nomlnatlve-assz.gnment under 'goverxment and. the poss:.b:f.l:l.ty of':__-_'.
null subjects) B

As W;Lth OF . we have the followxng k:l.nds of' declaratlvee.

government and'null subjects..-'--;

elsewhere: S



CLARK: & ROBERTS 85

(58)a. XVS8:.-0r avoit nostre .curé priez des: aultres: prebtres.

B ﬁ“Now had ‘our priestiasked: theother: prlests." e
b. SVO: - lLes ‘Aanglais veulent: un: roiiguérrier: o
“‘The English want a warrior king.’’ . '

c. XV(s)0r0riai enplusseurs fois grant: 1mag1nat10n.c.

“Now have: (I) had several tlmes great 1mag1nat10n.”

Also . as in’ OF these constructxons have the follow1ng
P—encodlngs, correspondlng to _(SSa),_ (58b) ({58c),
_respectlvely-“ *-._ N B : : LdmEL

(59)a. XVS: (kL ok % 1' 3
i Nomlnatlve under government,
declaratlves R

'obllgatory Vzee ?'

= : ~];(asfabove) or [51 * A 0 I
(nomlnatlve_un er““greement' no_VZ) : .

Tﬁnﬂ'changes that .took place ;f”i _~HldF éfeéted
further p0551b111t1es,. however. Consmderf-the = following
{(where *‘s’/’ indicates a subject ¢litic):

(60)a. XVs: Or-ai je proposé ensi que .. .
. }‘Now have I proposed thus that...’ s .-
“b. XsV: Bt ce conseil nous vous donnons._.
o -"‘And this “advice we to yougive.

Taking . these examples pos;tlvely trlgger the
subject-clitic parameter, these examples ‘have ‘the" follow;ng
P-encodings; correspondlng to (60a) and (GOb)- : e

(Sl)a. :ms-_ [ * * 1 * 1 o - U __:
-b-.--xSv. [**1*0] S
Sl ;Sub}ect clltlcs and no V2 '. i

Slhce c11t1cs can recelve Case in° ways unavallable to:
other nominal elements, sSentences contalnlng subject: cllthS
provide no- 1nformatlon about -either Nomxnat1ve-asszgnment
parameter. = The: i order: verb-clltlc dn(60a)yikriggers a
p051t1ve settlng for the V2 parameter.;- ‘Onvathe other hand
'since  ‘French subject clities (then as noewy do not attach to
A wverband move_.w1th it (unllke-fdbject clltlcs),_ .the

_i_order ~elitic-verb. (sob} triggers:- a negative value for

‘the -same parameter (but see below for further dlSCUSSth of
“this: klnd of case) e ”
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L AS I We ment:l.oned above, MldF:ﬁ}allows,:--_-
frequency, other word orders: whlch are not 'found in ~OF.
These are 1llustrated below S : o

(62)a. XSV Tors: la. royne i:‘:.st Salntre appeller.s-
“'I‘hen the 'queen. had: ‘Saintré called. f i/ .
. (8)VY: Se appensa’ de faire ung amy. - :
“(He} tc hrmself thought to make a frlend."_

(62a), comb:.ned wrth the greater frequency of SVO orders ln-'-:
MidF as compared to OF, shows that V2 began to Merode’’ at
this periocd. Sentences of the kind in’ (62b) - illustrate:
another phenomenon; noticed and analysed by Yance: (1989} the
fact that null- subjects increase. their. dlstra.but:.on in:this-
permd. As Vance:shows;: nu].]_. subjects: are no: longer: licensed
only in inversion' contexts.: In Roberts: (forthconu.ng 2.358) 0
- this: s:Ltuatlon is: analysed AAn; terms of ”the didea; that null-_
subjects could be licensed: under.' agxeement-- as:: well: as’ runder

. .government in MidFf, ~ while Soim oF they “are- licensed. only

under ‘government. So MidF: allOWed ~a’null subject. in the
following: conflguratlon. i e T

(63)

The P-encod:.ngs for these orders are a.s follows. il

(64)&. XSV. [ 1. Ak 0 } : _

Nomnatlve under agreement no _vz o o ) _

b, (S)V¥:u [ 1 * % 1.0 1 (as in (a) with null subject} or:

[*#1+* 11 ] (Nomlnatz.ve under goverxment, null subject a.nd'
v2} R S

_ In interrogatives, we' £ ind the samege.neral Sl.tﬂaf-ion as’
in declarat:.ves. on: the one. hand, ‘the same: k_ind_sg:__o_f ‘examples:

SWh Que voelt ce.ste parolle dlre"
”What 1r._.:_rants; this word to say"” Hil e
b SWhe VS0 asguis estes vous‘>

S “Whose are you"” S

(GSan' 'hos”t'.he saﬁe P'—-encodir'igs“ as its OF coﬁnterp'ar't,'-- viz.:

with growing
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(66} WH .VSO:.. [ X1k E o ene it
Nomlnatlve under government ii"”' S e

(A65b),f on the other hand no 1onger encodes Nomlnatlve-
under government smnce the subject has clltlczzed.ﬁ :

(67) Wh VsO: [ * * 1 * # ]
Subject clltlcs .

Let us. now put together the MldF P—encodxngs- i

(68)&. [ LI * 13 '
_ e Nomlnatlve under government and V2
: 'b; T lxx %0 I '
=f,ﬁ3;Nom1nat1ve under agreement and no V2
QST U g B S P SR B
';H:g'Nomlnatlve under government

Ao [k k0] : e

fﬁNomlnatlve under agreement _null subjects no sz L

L S RN e B T e e P i

. .”:'ESubJect clltlcs an& vz

SR U .t O R I e
__f_,q-Subject clltlcs and no V2
;~g§'[ B 20 RO R 3 3 Y
'.ﬂ.].Nomlnatlve under'government

09+ ERN IS0, e BEE 08 I : ;

's5Subject clltlc

ﬁeull subjects and vz

In terms of | P~encod1ngs alone the V2 parameter appearsw_o be'j
‘ho:more-or: less unstable ‘than: Atiwas . iniOF. However, “two
factors:: dlstlngulsh the MidP sxtuatlon“from the:OF: one.ﬁ
First;: the unamblguous trlgger for: V2 == XVS order —-—ig
much . less: frequent - in MidF . than  in  OF. . Accordlng “to

-Marchello—lela (1979), the ‘mean: orders-for three texts from'
the: 1ate 15th century are as folchS'ﬂ"'

'*(59) (x)vs

_Thls ls a 51gn1f1cant dlfference_ n: frequency as compared to
OF:(cf. the figures: ‘giveninithe: Previous section). Thef_
second: factor ‘concerns the status of: SVO: ‘clauses. 'We saw. in
3.2 how ‘the *YV2 parse" for ‘these clauses: is: ‘disregarded in
ModF, _d in “Bﬁwegl saw how ‘the V2 parse was favoured in -
QFJ oiiIne MldF, there: is total 1ndeterm1nacy on this’ 901nt'
there  is. . (1nfrequent) ev1dence Tor: W2 :inthe: “form: ‘of ‘XVS

. --order, and there _evldence against V2 in the form. ‘of XSV;

any parsing device ith a posmtrveisettlng for V2 would“



engender  a.-violation -on. . this’ rd order an& would bea;
- disfavored by the fitness metric A further factor which adds
to the instability .of V2 at this point is the development of -
' left~dlslocatlon with a resumptlve pronoun: (Prlestley, 195853
- Kroch, 198%):i 3 Thls 15 xllustrated by the follow1ng examplea
from Prlestley.- : o >

_(70) Les autres arts et sc1ences, Alexandre les honoromt
: blen.' "
% _The other arts and sclences, Alexandre them—honored
well.({ : -

The development of" thls type of constructlon led to a
. situation of shifting of the type: descrxbed above in {5) and.
- (6}). ~That is, the 1nteractlon between: left—dxslocatlon and: v2
- further’ obscured the ‘latter due to su*face MAY3S P orders.

Kroch (1989, p. 215) shcws ‘that’ there igias real correlatmonhﬁ'

between the rise of-the: constructlon in: (70} and the loss of.
V2. ‘The: correlatlon results ‘from the ‘action of: the ‘fitness
metric which will: systemat1ca11y judge a system of thlS type
as relatlvely unfit.

Late  MidF- V2. prov1des an 1nstance of the type of

situation described in: the Introductlon-' learners ‘are unable.

to: converge ona’ 51ngle value for'a parameter _In other
words, the V2 parameter: is’ maxlmally unstable:

in the “Ypathological™ s;tuatlon for acqulsltlon, then._ Since

‘Here we: are: - -

- the  available ' data cannot decide  between:  'two 'parametric -

~values, other: aspects of the fltness metric’ come 1nto play.u
;the subset’ crlterlon ‘and the’ elegance cr1ter10n.~ A L
‘Wel have seen’ above, ‘that a language ‘with both" V2 and“

left*dlslocatzon wWill be dlsfavored by the Subset Crlterlon,;t”
since it iisi'a ‘case of: shlftlng. "A’ further factor which can:.

decide: hetween competing - parses,_ and_therefoxe_qompet;nq}
'P—encodxngs and’ trxggers,_ ‘isithe criterion  of ‘‘elegance.’’
It is reasonable to suppose that learners’ follow ‘aileast
Effort - Strategy in that they try to'assign. the_ 51mpleet
possible parse to the input string (this: idea is'discussed.
at length - .. the’ -context of syntactic = .change - in-’
Roberts: (forthcomlng).q cf. i also - de Vincenzi (1989), ‘who
- proposes “that ‘something: of thlS klnd issar general ‘parsing’
strategy, not - limited to language ~learners. ' Note that the
Least Effort Strategy as conceived here'is not a. prmncmple of
grammar,- ‘inthisiwe differ from. ‘Chomsky (1989)). This idea:
can’ be: lnstantmated ‘in “terms iof .counting” ‘nodes,. traces or-
chaln-pOSLtlons. we: Wlll not: attempt tochoose. between those‘
possibilities “here ' ‘(Roberts: (forthcomlng) Toptsi- . for
chain-positions; for 'a formal: statement of thls, qf.:-his
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Note : 26 Chapter 2} ‘What'is 1mportant here is® that any

parse whlch represents the inf lected verbias: be:mg moved to
C . is more’ fcostly in’ terms Of Ledst Effort: than oné ‘which"
'Zrepresents the verb as moved only to I (by any of the above_

crltera.a) : 3

--..'that the Least Effort Stra.tegy plays_
a‘crucial ro}.e ins resolvn.ng the: J.nstablllty in‘the data;” by
penallzlng alr P—encodlngs ‘which ‘depend ‘on V-movement ‘to }
where there “is  a ' 'choice between this and- Vimovement to IL
- More: techm.cally, suppose that hypothesm.s h1 is: a.dentlcal to_

- lexcept hat hz allows. for: V2 An Umatrix
. declaratives . while: by a ~That 15, ‘hy ‘and admrt ‘the .
- Same sentences, and conta:.n “the “same nunber ‘o superset :
"_settmgs to parameters dlffer:mg only as. to the value for the
v parameter._ Hypothesls hy, then; systemata.cally_-_'_ ncludes" )
'more ‘structure in its’ representatlon “than B P
represent. the verb as’ hav:l.ng moved to C"(as well as movement'.
of ‘the subject in’ 8V0) Wl ] S
Sonarstructure -hz-.wll kin : Lettrng ‘m represent". :
the ‘numbeér of: supérsel’ settn.ngs in each. ‘hypothesis;. j '

' -._follow:.ng- rat:l.ngs‘ S

: '1s grea r than -1
-2m+c(2k+n) : : BEER ey

fz.tness metr:.c prefers h "“over : :and the lea:mer '3.s under..j
.pressure to select h Tha.s, then, effectz.vely sets _the _vz__

parameter to 0._ .
: _M:Ldi‘ 3 has : one order where

IS LOF, _:the : V’2.
parameter was unamblguously P-encoded as 1: that of XVS .
orders,_ “which unamblguously . P=ericode - = e * 2w B R R
In . the situation: ol 1nstab:|.13.ty “that relgned in: Middle
:.French ‘the F:Ltness metr:.c, formu.'l.ated so. as to take: account :

of the way in which the Ieast: Effort cr:.terlon resolves

P~—amb1gu1t1es, will- 1ead to convergence ons Al grammar3

- Where  such’ expera,ence is simply s dlsregarded (1 e._-. niot

. parsed where mno alterna.t:.ve 1ana1ys.1s ‘can ‘be’
- alternative : '
: ._--(forthcomlng..

nalysis g :
) shows that 'man .cases of V2 could be
R .treated ag"v ‘free ;.:.nvers:.on") Thus we see how an: unamblguous :




trs.gger for a.: gJ.ven property .=_can be _3'
. the: system i ' : .
_lnstablllty Sish located 1n : qr_mmar.
If the! hypotheses where the vz parameter 'has ‘a p051trve-
value are pena}.lzed “the:: only remaining trlggers “for
".nomlnat've soCaser: ass:.gnment under government are: Wh VSO
. orders.. . . This" order, too,_ ‘is.only: weakly tr:.ggered in.
-.15th-century French.__ The dlfference with OF is that several’
" new.constructions. were: a_.va.:.lable i notably complex ‘inversion
and - (gquf)est-ce’ que': (cf. L Foulet. (1821 on: the development
of . 'fhe - latter. Tas. o a non~emphat1c e, 1nterrogat1ve}.:
3 Nomnat:.ve-—ass:.gnment “under” government has ivery i Yittle
-triggering: data, o whlle Nom:.natlve-ass:rgnment " under :
. agreement. receives. strong Aot nput . data.
- . 8ince’ the two parameters are “inca shxftlng rela ;.onshlp,:‘.'
_ there is some: ‘pressure. (buJ.lt into:: the fJ.tness me _J.C s 23S We
.saw. in section .2)..not''to 'set them both to Sthiss
“situation,. the Lfact’ “that Nom:.nat;.ve .ass:.g'nment under_
government’ was only wea.kly trJ.ggerecI led. to a: change 1n the'_
va}.ue of“this’ parameter. -
. The: change to a..'jsystem wrth Nom_;nat:we---_Case ass:.gzmxent__ ;
under agreement entalled ‘a’‘change "Tin- the nu}.}.‘-subject_'--
parameter: (already only weakly triggered,  as (70) show) for"

d:.sregarded- : When _ S

; theory—rnternal ‘reasons. As we said: earl:_er, we. follow Rizzi i

{1986a) in assuming that null subjects can only be! licensed in .
posxt:f.ons ‘where Case is assigned.: Hence, “once . Nominative .
Case could no: longer be: a551gned undey: : government s onull:
subjects’ could no longer ‘be - la.censed under government. In
this way,  we see how French lost: ‘null’ . subjects with no
51gn1flcant change - in- the verbal. J.nflectz.onal morphology.__
There 'is: "_compllca tion’ here, howaver_, :-_we mentloned above .
that MidF, "~ unlike:’ -OF, ‘" also allowed null’ subjeots to be ..
licensed in. conflguratlons . of: agreement
null ‘subjects’ lost ‘with ' those 'licensed
conf:.'g'uretz.ons‘> it Roberts (forthoomng)
guestion - in terms R - A a postulate: concern:mg ‘the
J.dentlflcatlon of nul}. subjects wh:l.ch We 'can phrase as
follows. SRR : ' :

(72) Wnere null subj ects are lz.censed only in’ conflguratlons
of ag’reement, they requ:.re __a_ “pronomlnal“
_:Ldenta.fa.catlon . : s

AT “pronom:.nal" Agr an Agr wh:Lch. morphologlcally-
: dlst:t.ngulshes at least f:l.ve persons, i.e. an Agr:ofithe’ kind:
- found in: 1anguages such as SpanJ.sh. ang: Ital:l.an. French Agr
' 1s not pronomlnal = a.nd :Lndeed has not been-

Why were ‘these: .
in: government-'.--
'answers th:_s- S
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.gince early'inftheTOF}perlod.'The . intuition. behind (72) is.
‘that. a: system.. where null.subjects are. 11censed under
government requlres 1ess :inflectional:: morphology for: the
recovery: of ‘the content of those:null’ subjects thanwone in .
“which “the" only 11censlng conflguratlon s agreement,:sxnce@_
. government:iisiaicloser syntactic: relatlon “than Jagreement.. A
system that licenses null subjects both under government and -

T lagreement; 11ke.M1dF tolerates a:relatively poorer agreement'

Cmorphélogy. 86, once’ null subjects ‘could.:no . longer be
S Licensed: under government in¥rench, - the: relatlve “poverty
- .of ‘the wverbal morphology became cruc1a1 ‘and.null sobjécts
Clwere: lost ‘diso’  in contexts’ where_ they _had been Llicensed
Crunder agreement AS ROberts i8] gt __.parallell
.:_development o Gallo-Itall ftalec Ant '
'”Veneto,_ ‘supports. & 2y
o “Thus;, - at: the'mbeglnnlng of the M;dF cpe
: '-the relevant parameterwsettlngs were: those in: (73a) whlle, by'
';the end of thls perlod (01500) they were as 1n (73b) EO '

3 ,(73)a. 1401 1
© b 10100

stablllty was

'n.created by ‘the gradual’ erosion of V2 as a'rlgld constralnt on

word-order “in - matrix. declaratlves.:,ﬁ In particular; ‘. the

"ﬂ'xntroductlon : and spread of XSV orders ‘brought: about a -

o - shed 'some light on this

o thetend!of ‘the previous seotlon) A

_:;51tuatlon jwhlch Céliminated & ‘erucial _trlgger for'
-_Nomlnatlve-a551gnment under government———xvs o :

_1earnab111ty, Jand

i SWhat: seems”to have happened is: that
V2 was mlldly unstable in,  ‘say; 1300 {cf. the dlscu551on ‘at-

:the 'sense ‘that non—VZ'
- parses for:certain types of sentence;’ e.g.’ SVO, were close

'i_competltors for: V2. These: competltors generated’ ﬂ“mutant"

~word:! orders,-_notably Xsv, “which were" highly successful..
The: cr1t1ca1 ‘point’ reacheﬂ Anthe  late 15th century _
' 4 is ellmlnated. “For:: completely contlngent xeasons
o -.concern Sither overall *organlzatlon <the. MidF:
. grammatlcal system),.the Ioss of V2. iled: to the ‘loss of
_NomlnatlvemaSSLgnmentf, \derx government. And for reasons: to

::ijdo ‘with the organization of UG;: thls entailed the ' loss of
g \teb subjects . “Moreover, Roberts (1n ‘progress) argues ‘that . .

~-this in turniled to:. the.loss of ‘clitic=climbing (cf. also

'“_Kayne (1989)).u§ This ‘account: of" syntactzc changes “An U the

'f.hlstory lof French 111ustrates how: syntactlc change ‘can
be 1nternally drlven-f- change “in’ one. _  parameter Scan



_destablllze another.;:
_ln the next sectlon.

.,ourselves.a : ;

> hic £ 51tuatlon'-how were XSV orders introduced .
1nto & V2 system” Recall ‘that such’ orders are. ungrammatlcalh
f'Germanl Llanguages. GIE D wes say. that “the:

' -condition’ for- this: development we

i1t éeé*affﬁrtﬁéf7eiéﬁpie_af*thié-1"

i c1a551Cn"'

_run the rlsk of. falllng lnto Cani unproductxve regress.f_

It was in" part for thlS reason tha
- above. and: smmply _ _-
“took  this Lnnovatlon ;as glven.: However,_there are good"
reasons to: thlnk ‘that the’ 1ntroductlon of XSV orderis related.

o the. clltlcxzatlon of: subject: pronouns
1pomnts out that ‘the:: overwhelmlng ma}orlty ‘of" early cases of

“'we avolded thls 1ssuez

adams’ itlesThy

XSV involved a pronominal: subject. 'As' Adams: .suggests, it : is

" possible that XSV originatesifrom cases of V2 where the clitic -

sub}ect pronoun: is noticounted in: determlnlng v2? If Adams”

idea¥is’ correct then’ the “initial: ‘stimulus for the: erosion: of-,t
V2 comes from: a: morpho-phonologxcal .change: :in.the subject

pronouns. . As is frequently the case, syntactxc change can-be
traced: back to. extrawsyntactlc; factors,_ although the

.relatxonshlp betWeen ithe:: extra—syntactlc -factors: and: the;u'vf
- syntactic: changes caused can- be extremely’ indirect. This: is.o
. because Lnstablllty, ‘onge: lntroduced, can: propagate through a;;;-

: grammatlcal system._;tu,

:3 5._Some chclud‘ng Remarks

Here “we' iwish® fiaddress some’ of the wxder 1ssuesf
O that are’ ralsed by-our__ase study of language change

‘concern the status ' of
‘the Nominative parameters in Section 3.1

-These
' the shifting relationship: ~between. . .-
with'respect toithe =

QR data ‘and - what our:approach: has to: say’ ‘about: the: classmcju'_u
]”questlons for dlachronlc llngulstlcs concernxng the nature“off-_'

-1nnovatxon and’ loss.-~:':- :
' ‘‘How. is ‘it the case that’ an ma551vely unstable system ofy
parameter settxngs, as we saw: in the case of Middle French;,

- can come'into being: in- the First place° Of scourse,: factors-,.

“that-are’ external ‘toithe syntax, likeinvasions or phonology,

ean: destabilize a: syntactlc system, .as the" hlstory of: Englzsh]]j;
“amply-illustrates. : However,; as:we mentioned at the end of the -

previous’ sectlon,_ we: belxeve that 1nstabx11ty can propagate:*

?lnternally to a- syntactic’ system and: that: exactly this 'has ' .

“happened  in . the history of: French._. Consider: agaln the*.
jp—encodlngs we: arrlved at for the OF. data.j~*~“ i B
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(74)}a. [-* .1 % %x.1 ]
v B[ Ak kg ]

c. { *1 %113

I LI s BE L B I
S el [_ Lk 1 * ok :_* _::]

Bearlng in mlnd that the correct grammar for OF does not
contain " non-V2' i'parses, 'i.e. - that “the P-—encod:.ngs
(74b) sland (74d) Care . dlscarded in ‘the correct grammar,
it seems -that ‘Nominative ass;.gnment ‘undet - agreement ‘has a
qu:Lte Precariousistatus’in OF. - There is another tr:.gger ‘for
Nomnat:.ve—ass:.gnment ‘under :agrement however: the fact
that subordinate” clauses regularly ‘had svo order” (assumlng ;
contra:Lightfoot " T(1989), . that subordlnate i word—order
can: tr:.gger parameter settings). Thus, it ig the fact
that  OF 'had 'ad root/embedded asymmetry with respec:t to V2
order that is crucial  for® tr:,ggerlng Nomlnatn.ve-assn.gnment
unider: agreement.-_ Now, there is’ evidence that early OF (prior
to: clzoo) allowed - embédded g {cfL card:.nalett:. -& ‘Roberts
(1891}, Dupuis: (1989), leschbu.hler (1990} )= - This" means
that:: Nomz,natlve—ass:agnment under: agreement was i ans U OF
3,nncvat:.on, -energing . in subord:.nate .clauses’ as V2 ‘became .
a-uniquely ‘root: phenomenon. . This ‘innovation: Started the
chain of ~changes 1ead1ng to: the the' MIdF :umovatz.ons that
were crucidl to our account in’ the prev:.ous sectlon ( a;nd hence g
to the ‘later: changes dlscussed ‘there), :

Assime’ that -an. archa:.c ‘stage’ of
nomnata.ve ‘Case:; asszgnment funder i agreement. :
case—ass:.gnment dnder agreement arise?: Notlce that by
lnnovats.ng Nom:.natlve-—assu.gnment ‘under” agreement a shlfted
system' is‘introduced ¢n the basis of & non—shlfted one.
Following = an- 1dea or:.g::.nally Cgueriii e Cardlnalettl
(1990); =t suppose soEhat explet:we elements can o never
topicalize . - In:ias V2 system, howevar, SpecC’ “igv a. top:.c
9051t10n._4 ﬁlt 15 A' sposition iand ‘a’ p031t10n
vhich " "does. “roti recelve Casel Cardlnalettl proposes
that where::an: expleta.ve “occupies: thisg: ‘position,” . as
frequently happens ‘in the'V2 Germanic languages, “the: posxt:.on'
isable: to'countias’ -an: A—poszta.on m “that: {Ncmnat:.ve) Case
can':be ‘assigned  there. . CThRUS S e eaR attribute  the
introduction: ~of Nom:.natlve-ass:.g'nment under: agreement toit
he: lntroductlon of “lexical: expletlve capable ~.of
ing i Speccp matriy: declaratlves. ©OF "had a
explet:.ve L whlch ---appeared m SpecC'
-example es llke-~- : :

.'(75) Il ne e chaut‘-. (Elnhorn (1974 123))
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Supposing that this construction emerged in: archa:.c OF;:-we
can then say - that Nom.natlve-assz.gnment under agreement was
triggered by this. kind of example. :

Finally, let us briefly consider what ::.mpllcat:a.ons
our proposals may have for traditional’ preoccupations of
diachrenic syntax: the nature of innovation and the. nature
of:. loss. ..0f course, it should be J.mmed:l.ate}.y clear that:the
concept:.on of: how. gramma.t:.cal systens . differ .. from" one
another: that l.J.es ;at- . the. heart. of the ?&P approaoh means
that.: parameters themselves never; change 3 What :changes:over
time are parametric- values fras we said; at ‘the: outset.: o

Nevertheless,- at the level ~of constructions;:. e g.
ava:.la.ble word-order: types, 1.1: is clear that pQSSlbllltleS are
both’ lnnovated and leost. In our terms,  innovations may arise
from one' of two sources: either: J.nternally, when: a’ parametrlc
change makes new: constructlons available, or externally, when
phonologlcal .or. morphological’ ‘change Weakens evidence::for
certain hypotheses. The second. type ef: :Lnnovatlon is:Likely:to
lead to :instability: at the level of ‘the: parameter: settings;
“this is. what we: saw: in. the case of the 1ntroduct3.on of L XSV
order;s tr:.ggered by the clltlc:LzatJ.on of subject pronoun J.n
M;LdF..- :

concernmg loss J.t seems that only parametrz.c change can
truly eliminate a construction in the sense that: construction
C.is. accepted by native speakers of L.at. time T and re}ected
at T4 (T > T). This has:been the: fate of simple :anersz.on, vz
and:null subjects. in: French.. In. terms of" £the standard; view of
.language acqulsz.tlon, th;t.s; sz.tuat:.on seems problematxc.- Put
very.. s:.mplz.stzcally. ~why:i one : generations i trigger
experience the next genez:atlon £ foss:.l" Narious: answers to
th:.s question. h.a.ve been proposed bu.t we: belleve we have a new
and 1nterest1ng one,.

... .An" approach. to; learnabl.llty based cn a GA compr151ng a
vers:.on of: the fJ.tness metric makes it possz.ble to: see how: a
data. -point “.can . be d:u,sregarded 2inccar sxtuat:l.on _of
instability (where lnstablllty can:-be. formalz.zed) soothisiwas
what we  saw  .in the case of. XVS orders  in. 3.5th—century'
French. ' Although re].a.tJ.vely :mfrequent and .often parsable
as some other .construction, . XVS.is certainly found in 1500,
and so.,. g;l.ven the: standard - assumptlon ~that para.meters can be
set . on the basis: of -guite . impoverished : experience;:
an account .of lcss ‘based on fregquency conslderatlons alone
will. not . answer:. _the_ fundamental - question. The - fitness
metric,. :properly _ _-fomulajl_:_e_t_i:';-:- s0. that fregquency. and -other
considerations are taken into account, :seems. able-to
resolve this tension between the fact that structures are
lost in the course...of:language: . .change: " and - -standard
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riey s "-'-.--'of acqulsrtlon s:l.nce we are able to see why one';
Clekassiofs Jinput strlngs may b Fendered: unparsable. :
L Thisy can happen even where,: _as in the: case XVS orders_. : the .

(1979). ' G
further: J.mportant emerges

| "Lxghtfoot _
our dlscuss:.on igithat exactly ‘the game strxhg :5;can:

i be G- successful trn.gger for a ‘parameter’ ‘setting p(v,) An

-_one grammat:.cal system “'G,, ‘butifail to’ succesfully trlgger
CIP{v) AN system: Gj' - G .'.-'French XVS ‘order isiaicase of
: 'exacl:ly this sort; 'where Guighthe grammar of ‘OF, and Gj.-that
of i Iate: HldF.--- ‘In ‘térms of the GA scan: --'..trlgger a
Csucdessfuly hypothes:.s T iaEnd u.nsuccessfu one @ 1n '
‘the ' biological: world; -_.-sucessful propaqat:.on ..depends . as
“much ‘o the: external env.tronment - =3 :Lnternal propertm.es, :

i ~and sg’ little can be: pred:r.cted purely on the basis of internal '

;'::'.-.'-_structural crlterJ.a..-;- Ttidis: this® aspect of ‘the GA"
:makes possible ‘a deeper understand:.ng

b language change o

‘whi¢h -

- Ndte also' that: 1anguage change An‘these: terms ‘does’not refer . -

'.-_.only to the “11m.t cases“ of :Lnnovat:.on and loss, “but also -

: : or- the t eory of

part: “of'the "class:;.cal concept sof
_ irked: propert:.es are’ _both dlachronlcally'-
o d::.fflcultj'- Gin tems'---'

. ' on:Lcally unstable. Consider: aga.;.n o
- the sh:.fted system that . we : discussed in Sect:t.on 2, one. .
S '."featur:.ng both Ve andg 1eftw-dzslocat1on. : ' :
o dislocation  is ‘marked on its: wn(cfiin
: ___.Gemanlc vz and the fact that-- 1 :

: “oinigeneral
:mg ‘an J.nherent;--property ‘of: certa:.n-: :

A _1nteract1on’ ‘of parameters in
: 1..-_'._-re1at1ve to. the fltness metr:.c

Ciforatione per:. d) '
'_-'--another period). 3 : :
Dlachron:.c studles of the type dlscussed ere also _ ave O

av _-pr.'operty tha.t der:.ves‘- 'from the__ B

d in one grammatical system |
__a ked“:.n another system (e:gi at SR
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' :.mportant J.mpl:l.cat1ons for tb.e study of 1anguage learnabllz_ty. S
 As:-discussed, “briefly above,
_dlachronlc -change re.presents A typel of: ‘pathologxcaln_.i_
" @ learning,. where learners systemat:.cally arrive at the wrong -
Cgrammar’ for the: target language. S Strictly: speak:t.ng, these are. .
" casesiwhere learners fail.: We would: ‘argue. that learners fail -~
for  reasons  which" --reveal somethmg J.mportant .about: the:r.r;‘
- internal structure.  As we have: seen ‘above, parametrlc change
isi o thel result of han J.nput text. which Plages.: J.nd:.fferent_; '
o pz:essure son. ‘the’: learner’s: hypotheses, several :different
U grammars’ can prov1de an: acceptable account: for: ‘the' 1nput texti
- At this poznt ‘we have seen that: other. factors, always: related
. toithe: learner’s: internal: fltness metric, come: ‘into play o
-jdlstmgulsh between the: compet:z.ng hypotheses. .-i__These factors. -
“involve the Subsect Condition and: a measure: of: elegance; i Let
Louas return.'.-to -the fltness-metrs.c, repeated here ‘as: (-76- ;

our study of dlachronlc change revc__,'als.-- 'erta'm':
- scaling constants ‘b and:

' thus, violations (calculated by .I%,, v, for the population and =
. isi the: s_q.ngle.ﬁ most J.mportan_ factor':- S

' i the latteréésoca.ated m.th atom.c pronouns) and that ths.s_ was i
Can shlfted language ‘which  would be_, _elected agaznst by the =

'.ﬁ.;.the. le.amer in terms of v:.olatz,ons. : All else. be:.nq equal, R
learmers could have: prefer:red either a language with matrix y2uoo
Clandino 1eft—dz.slocat:|.on or: a. 1a.nguage with:: 1eft——<ilslocatz.on Sy
cand . no: matr:.x vz. ‘Notice that }.eft—dlslocatxon is a: superset_-._f :

- parameter; a: ] -

~:which: allows only the basm word order.'
.other '~ hand, . that . matrix. ‘led:  to.:-mo : _
representata.ons, relat:.ve to the 1nput text than a grammar_i
'_..wz.thout matrlx V2._ Seiginnnd T e _ e
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Now, the changes we' have ‘seenin:’ French 1nvolve the -
abandonment ‘of matrix V2, a: non-superset parameter, and the
pers:x.stance of’ 1eft-d:.slocatlon, a’superset parameter:: ‘Given.
our premises, thien, -the fitness metric must have preferred a

grammar which gerierated:ian: elegant getiof ‘répresentationsiand

a- superset language over: ‘argrammar which' generateqd: :Lne}.egant- :
representation and a subset language. ' Thus, learners appear
to consider “elegance a’ more important’ factor than superset
sett:.ngs when evaluatlng hypotheses-' A . :

"I‘hus, our’ study of dlachrom.c change has enabled us’ to maJ-ce a
céricréte hypothesxe about how ‘learners évaluate parameter
-;settlngs. Wer .can ‘How ‘test this hypothesls against ‘actual”
“child: grammars, perhaps By attempt:.ng to. character:.ze -
-_--success:we éevelopmental ‘stages’ in ichild:: 1anguage. HriIn

‘géneral;

More: to the point;  children will
‘Ionger: chams:"'to the po:.nt o
~preferring grammars’ with: superset‘-

' “temporarily: at® least,

L Y hould see children avo:.d:m grammars which create ';' o
- inelegant ‘representations.’
. resist grammars’ which foérc

: settlngs ifithese’ 'l-atter gramiiars can approximate the: target St

: “have seen’ hew ‘theory ‘of language 1l'earn1ng ‘hased
a genetlc ‘algorithm  affords: a novel and’ J.ns:Lghtful.',
‘. account ‘‘of 'language ‘change;. -_tak:.ng as” our_“ case study of L
S language change £he: development ' § :
" subjects ;i in i French. S We belleve :
- Yight'on the both the  mec
. thoseof, language acquisition,

on

and goes ‘some -way- -;-::towards-f_'_--
domains. Moreover; ~we
o jhav :_=_'seen that it is posslble to characterlze the markedness

o _.-systems, .and to clearly see the role played by . such'-'

Tinteractions ‘between these  factors.

e approach to  landuage leamahz.l:t.ty and langnage change : 'hJ.ch B} :
: 'achz.eves these results.

”HerSQ

__._* Th_ flrst author rece:.ved support from” -grant 11-25362:; 8

- from the Fonds national suisse pour la recherche sc :

U1V The  firsti person toi fomulate this: problem ¥
'ghtfoo 97




' .-demonstratmg the: learnabJ.J.J.ty propert

" characterization of the: Anput text;

'3cues.

_comprehensn.ve overv:.ew of the technlque, _see also Booker,: :
- Goldberg & Holland (1990).- : Clark (1990) dev 1lops ‘a model of i
paraneter.: 'setting  in.terms .of GAs' as e

7 3.uWe will not enter into:an: extensz_ve dJ.scusszon of thls

_ “interested readers MAY

- consult Wexler: & Cullcover (1980) for an'_extens.t e dzscuss:.on_ =
-and? defense of this. pos1tmon. s S :

e We: will, gra.nt following Morgan: (1986) that J.ntonatlon, for--.

_ example, Can. provide the: learner: with some: ‘information-about
structural’’ .analyses. . “We' would: ma:.nta:.n, however, that the
proper - set - .of parameter settings ' are ~still ' masgively .
underdetermmed ev n if the learner h : ccess to phonologz.cal.

5y As wel shall'- see below '-shxftlng is: more than '::a: loga.cal

o poss:Lb:Ll:x.ty and serves to force: parametrz.c change over tJ.me.-"":"'

. 6y Space prevents a; comprehens:.ve discussion ofithis class of ..

SR algori.thms-;-: see: Goldb_erga_(“lssg )":.fo::::a'-gen_eral::-introciuction.--and
“iClark (1990} for an applz.cat:.on to' the learnab'lz.ty problem

".for natural languages.- Sy

" /7..The‘results discussed here. rec_e-ive_' a._more" fo'rmal discuss;ion e
coooines Clark 1991y where proofs .of icertain theorems entailed by
“.-the fitness metr e give! For present purposes,_:_the-__.-_;'
| L poin nat; relative ‘to input text, the
S f:r_tness metr;.c _dr: _es the learner towar_ & hypothes_ls whn.ch.'-.

' are av01ded.

. ~.government and-mull: subj ects 11censed under: agreement are lost

8a Vance;-;' ). in f._act shows that :LSth century' HldF null
o subjects could also be licensed unde: ‘agreement as well as -
government. Heverthe}.ess, both: null :subjects.: 11censed_under

~with: simple " inversion: sim the J.Gth ':_-_-century Roberts: S
' (forthcomng), sect:.on 2 4.3 proposes that the 1oss of nulk
"subjects where ' they were ' licensed under: govermnent also Sl
_.entalled thelr loss throughout the’ system on the! ba.s:Ls of the
ideathat, for null subjects to be licensed only under:

. agreement,’ avery: rich “pronomnal’ s morphology is required. -
. This type'.of morphology is: found in Italian or Spanish but not .-
" in MidF or ModF. ~Hence, the ‘‘poverty’‘: of: Frenoh agreement, . o
| _comb:x.ned with the! change: in’ the Nomnatlve parameter, led: to
.. the loss'of null su.bjects eve W1ll discuss Vance’ s;-_-'
."data ‘further below.: . i : i

S In our . presentatlon, we abstract away fro

the ™ ‘Spllt .

project:.ons of I._ To_ fu,lly _acc_:ount_ fo_r_ _tr_z_e _fa_c_:_t_;s __of_ Modem :



Csuggestsi

-subjects and; 'so, (32d)"
referentlal null subgects

o __'.degenerate

 regular ‘input text_

L (1989:119F.),

- 'CLARK '& ROBERTS S e

.-'_French :.nvers:.on, however, 3.1: is necessary to spl:.t I mto at
- least :Agr . and T: (and’ Hheir: pro}ect::.ons) TInviterms  of Tthe
CANKgr o iover TS system’ ‘of Belletti’ (1990), our ‘Nominative
- parameter: refers to Agr. “To' account’ for styl:_st:zc inversion,
‘we ' probably need: to-say. that T -'can’ ass:;.gn Nom;_nat:.ve toa
- post-verbal: subject under government (cf RlZZl ':__3.990). : See
cnextinoted : :
CLOE therary Hodern French allows str:mqs whlch appear to be
W2 g Dansticette maison T vecut ‘Racinie; “However, - suach
examples should be ‘treated as styl:.st:.c 1nvers:.on. Styl:.st:l.c A
“inversion differs from V2 and subject—clitic inversion in“that .
‘the'subject: appears in-a; position: follow:.ng the entire verbal
- s ‘complex in a’ compound ‘tenseand it s nots ‘sensitiveito: the-
“root/embsedded. dlstmctmn, unl:t.ke true V2i See Kayne &
- Pollock (1978) and Pollock: (1935) Pollock (1986), inifact)
sithat s styllstlc :mvers:.on may “involve g
: non-—-referent:.al null subject :m Specl’. If S0, Modern French .
Calliows Hats least : ( Cé

.:11. In : the case of OF :

"'_":'}.mgulst S
uch languages is :.n al sn.tuat:.on whn.ch is almost
that of ‘the ‘child acun.rz.ng ‘his native 1anguage, :
: although_ n-y _'fact the llngulst's s:n.tuatmn lS worse ‘since .
“-hes hag no' ve v and hiss “data ser:.ously :
wing: to idiaTest mxture scrs.bal error, etcs
. Unlike thé: ¢hild) howeVér) itha’ 1:Lngu:.st ‘has' '‘noaccess toa

o ief .grammatlcal utterances. The 11ngulst is
o, -not, &ince all the native speakers are dead.
R - s 1 fact ‘there are  reasons to' thlnk ‘that - in the p051t10n
: 'J.mmedlately follow:.ng the : 1nf1ected .-_-verb o :

“these  'p oooddd eliticize n. oF (c
: ' hec 2242800 : _
‘Roberts argues’ that the cruc1a1 step

- (1989:70££.)). However,

- in the developmént of the ‘system of ‘subject pronouns in French

-._cl:.tlc:uzatlon of the

S '.;certaln contexts

R was’ th‘e:-:emergence:_of complemen‘tary. el stribution between the .
- le-series . and the__ __;,__ser:.es.:_ S This happened because the' o
: O : bllgatory
. 'MidF. What ‘the . OF ev:.dence shows is: that these pronouns
were! optlonally Cll’t.‘l.cs in ok A

T _ _rmulatlon of ‘the parameter in -
: --.3_{32(:} should refer to obl:.gatory clltlclzatlon of' nomlnats.ve i

The ' child  is ' surrounded: by native -
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: Note ':tha €.
_..fmo;phol glcal.
two paradlgms_ of:

_o-13 ‘We. do. notawant to propose that preverbal subject pronouns_
- in'MidF or ModF are syntactlc cl;.tlcs, ‘rather, follow:mg Kayne:
(1983}, .we believe that these. ‘pronouns cliticize: only/ in- PF.:
. -However;,: the ultlmately unsuccessful’ hypothes:.s that  these:
pronouns: were indeed: syntactic clitics could nevertheless have
“given rise: o XSV, orders -at . the 1me when the sub}ect—pronoun:'

-~ system was: undergomng change.xg,
14 Except’ perhaps at  the

: “d:n.a.chronlc“ level of

to the exlstence of a;spec1a1:-g;
-in: the latter case = -
the T

.phylogenetlc ‘change;. qier 1s_axreasoﬂable assumptlon that’ the;".

set.of parameters available ‘to modern ‘homo’ Sapiens is not the
' same as the set ithat was: avallable to the first hominids: ‘with: -
- 15 language faculty.w Of ‘course, we are concerned’ inithe: textf_f
.wzth changes in the ' recorded hlstory'o -“1anguages whichi by -
. .assumption : fall w1th1n the .sebof umary 1anguages," :
- this questlon does not: arlse.;,- B
:15. There is . at least a metaphorlcal sense
. 7 1ike XSV are successful rogue hypotheses
’ "determlned by the least:effort crlterlon“-T_ls is mutatxon atg-

n'whlch case55

where. success is. =

’_16 Moderﬁ'éerman:also haS~leftw dlslocatlon,.but w1th.a tonlcf;,-

;1n$tab111ty..
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