The re[ationsﬁi}a between
grammar and [anguage

in an evofutionary model

William Croft

University of Manchester/
University of New Mexico



The formal syntactic model of
a grammar

The best model of the human
language capacity is:

¥a formal grammar generating
an Infinite set of sentences

¥and not generating other
sentences (1.e., making ashap
distinction between a sentence
In the languaye and onethd is
not)



An 1dealization, of course

¥A speaker neither produces nor
comprehends an infinite set of sentences
(butin pnnciple sheis capable of doing
S0)

¥A speaker may produce an utterance not
generated by the language (butthisis
abnormal, the result of an external
peturbation)

N In other words, these aspects of human
linguistic behavior are taken to be
defects in the human speaker, not in the
theory



One might beg to differ
A real language is finite

¥t Isthe popuation of
utterances prodiced by
members of the speech
community

¥A popuktion (unlike aset) isa
temporally bourded individud,
in HullO£1988 sense: it arose
at apointin space andtime, and
will end at apaintin space and
time, via extinction or splitting



Why would wewarnt to deny
this?

¥V e think alanguage is infinite because
a living language has not yet come to the
end of its population of utterances

¥V e think alanguage has to be infinite
(induding enbedding and recursion)
because of what meanings alanguage is
Intended to communicate:

—it is a general-purpose communication
system, including reasoning about other
people’s mental states (recursion on §),
complex spatial paths/chains of relations
(recursion on NP), etc.



A real language cannot be
generated by a single grammar

¥Sentences produced at an
earlier stage of the popuktion
are not prodwed at alater stage,
andviceversa

Middle EModen English

A man glorious and the Lehestes not fulfillende
(Wyclif, 1382)

With injury forcing Crompton to be replaced,
Ammies capitalised by pulling one back seven
minutes later with a deflected shot

(South Manchester Reporter, 2005)



What isareal grammar,
then?

¥wvha is actually in the heads of speakers

yamental structure developed inductively
on thebasis of a finite sample of the
language, namely the utterances to which
the speaker has been exposed throughout
he lifetime

¥This grammar allows a speaker to
produce utterances never before
produced, but not like a formal grammar



Why would wewarnt to deny
this?

¥\Ne are interested in the apparent
generative capacity of agrammar
because we are interested in predicting
wha a speaker might or might not say

¥But predicting what a speaker might say
has to do as much with how a speaker
verbalizes experience as with the
structure of her grammar



Developing an alter native

¥ ndead of atheory based on a modd of
Infinite generative capacity, we can ue a
model of finite populations and their
evolution:

HullOgeneralized theory of
selection

David Hull, Science as a process: an
evolutionary account of the conceptual
development of science, University of Chicago
Press, 1988

William Croft, Explaining language change: an
evolutionary approach, Longnman, 2000



The evolutionary model

¥Population(s) of entities that evolve

¥Replication of members of a population
(REPLICATORS)

YWariation in the population of
replicators as a result of replication

YEnvironment inhabited by
INTERACTORS, a population usually
distinct from the population of
replicators

¥Selection (differential replication) as a
result of interaction with the environment
by the population of interactors



The evolutionary model
of language(1)

¥Bvery time we open ou mouthsto talk, we
REPLICATE grammatical structuresin
utterances. These tokens of grammatical
structuresN @inguemes are REPLICATORS.

¥Not every replication of grammatical
structures is pafect; in fact, phondically
semantically and gammaticaly, no
replication is pafect. Hence VARIATION IS
genaated.

¥When you ad up eery speaker@ every
utterance, you have aPOPULATION Of
utterances for every SPEECH COMMUNITY, that
IS, popukbtion of peakerswho
communicatively interactN the INTERACTORS.



From essentialism
to population thinking

Essentialism:;

A speciesN or aspeech communityN is defined
by essential features of its members (biological,
linguisticN having the structure dictated by the
formal grammar)

Essentialism’s fatal flawN

Species/grammars change and @an lose thar
(essential Obiological/linguistic featuresN but
not thar identity

Population thinking:

A species is aspatiotemporally bounded
POPULATIONN a historical entityN defined by
(relative) isolation from othe popukbtions

species. reproductive isolation
speech community. communicative isolation



The fundamental fact
of language variATION

eFForm. phonetic variation in the
production of utterances

eMeaning: variation in condrual of
meaning in conversational interaction;
that Is, every situation being
communicated Is unique

¥Grammar: the verbdization of
experience leadsto variationin the
morphogy/ntax used to encode a meaning



The Pear Stories
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anyway, a guy comes by leading a goat.

And a man comes along with a goat,

along comes a man with a donkey.

a man came along with a goat,

a man goes by with a goat,

and you see a guy leading a goat,

A man with a goat comes by,

a man with a goat comes by.

somebody...walks by with a goat or something.
and this man is pulling a goat.

A man with a goat, was in the distance and walked
by.

you see this man, dragging this goat,

And this man came by, walked by, and he's leading a
goat,

a man with a goat,...well he walked by,

someone came along first.

you see a younger Chicano man, coming acrosst from
the back of the picture frame, and he's leading a
brown and white goat.

Somebody went past him with a goat.

and a man comes by leading a goat.

And a man walked by with a goat,



Variation, continued

*Society. partially-overlapping
communities with varying
membership and degrees of
membership

=> variant formsin the speech
community, and hence
variation in conventionalized
grammatical patterns



The selection process

SELECTION:

¥nteraction of an interactor, such as an
organism, with its environment

(e.g., heecosystem in which the organism is
embedded, AND other organisms of the same
Species)

¥wvhich causes differential replication of
replicators, that is, the spread of the
replicator selected for, or extinction of
the replicator selected againg

(e.g. survival and reproduction of organisms
causes shifts in genefrequendesin thegene
pool, ultimately leading o evolutionay
change



The evolutionary model
of language(2)

¥Every time we open our mouthsto
talk, we must also SELECT which
variant of each lingueme to replicate.

¥We select avariant throughinteraction
with our environment: what we want to
say, and whowe are talking to. Thisis
propagation in language change.

¥Mn this way, languages evolve.



FUNCTIONAL AND SOCIAL
THEORIES OF LANGUAGE.
T HE EVOLUTIONARY SYNTHESIS

= | nnovationN altered replicationN is
functional

(i.e. pataning therelation of grammatical
form to meaning and u®, and therelation of
sound s$ructure to phondic realization; in the
service of communication)

=>PropagationN selectionN is social

(i.e. pataning © the soda structure of speech
communities, and relationsbaween eech
communities)

(W. Croft, GAutonomy and functionalist linguisticsQ
Language 71 [1995], p. 524)



Grammatical structurein an
evolutionary model

¥Producing an utterance involves the
recombination of words and
constructions replicated from prior
utterances

¥he purpose of utterance production is
to communicate a meaning, whose
purpose in turn is to accomplish some
joint action

¥Grammar is thus sign-based, a pairing
of form and meaning, specifically the
verbalization of experience



Theindeterminacy of
verbalization

A traditional cognitive linguistic
explanation. each eaker construes the
scene dightly differently

Problems with the construal explanation:

¥The hearer of an utterance aso has
dterndaive congruals of the scene
potentially available to him

¥The hearer canna be certain of the
precise condrual intended by the speaker




How do we know which
construal is the OrghtOone?

¥The speaker@ choice of words and
constructions are based on her prior
expoaure to and use of those words and
constructionsin ather communicative
acts

YBut the hearer@ knowledge of the
wordg/constructionsis based on hs own
past expoaure to and use of them, which
is different from the speaker(3



| guess it doesnOmatter
anyway

¥No two experiences are identical and 0
any choice of words and condructions
will na precisely characterize the
construal of the experience bang
communicated anyway

¥Thusthere is afundamental
Indeterminacy In the construal of a scene
and Its interpretation in a communicative
act.

¥Both gpeaker and hearer must fall back
on thar experience of the situation itself
aswell as thelr prnior experiences




The emergence of grammar In
languageuse

¥ ndderminacy in condrual of an
experience leadsto variationin
production

¥ ndderminacy aso leadsto variation In
the analysis of an utterance in
comprehension (form-fundion
reandysis)

¥hese phenomena are the source of the
emergence of grammar in language use



Pear Storiesrevisited:

the verbalization of
accompaniment

Embedded prepostiond phrase:

g. Aman WITH a goat comes by,

h. aman WITH a goat comes by.

K. A man WITH agoat, was in the distance and walked
by.

n. aman WITH agoat,...well he walked by,

Adjoined prepostiond phrase:

And aman comes along WITH a goat,

along comes a man WITH a donkey.

a man came along WITH a goat,

a man goes by WITH a goat,

somebody...walks by WITH a goat or something.
Somebody went past him WITH a goat.

And aman walked by WITH a goat,

wao—paooT



Nonfinite subodinae clause:

a. anyway, aguy comes by LEADING a goat.
f. and you see a guy LEADING a goat,

r. andaman comes by LEADING a goat.

|.  you see thisman, DRAGGING this goat,
Coordinaion:

m. And thisman came by, walked by, AND HEG
LEADING a goat,

pP. you see ayounger Chicano man, coming acrosst
from the back of the picture frame, AND HEG
LEADING a brown and white goat.

Sole main dause:

J. andthisman ISPULLING a goat.

Ainu -tura, Chinese gen: comitative < GollowQ(inverse
of Qead()

Twi (Ghana, Africa):

o- DE nZnn'paforo bépow
he- TAKE hismen ascend mountain
(e ascends a mountain with hismen.O



Form-function reanalysis.
syntagnmatic

A reanalysis of the mapping béween form and
funaion in acongruction

HYPERANALY SIS. an inhaent semantic/
funaiond propety of a syntactic unit is
reandyzed as a contextual propaty

Example: reanalysis of locative agreement as an impersona

Chichewa (Bresnan and Kanerva 1989:3)

Mw- a khal -a & nyani m- mi- tengo
CL18.SBJ- PERF- Sit  -IND CL2- baboon cL18- cL4- tree
Olrthe trees are sitting baboons.O

Zulu (Doke 1930:298)

ku-  khona 1zinja emazweni onke
CL17- be.present dogs countries.Loc al

OTerearedogsin al countries.O

ku-  yokubhubha aba- ntu  nezin- komo
cL17- will.perish cL2- person and:cL10- cattle

OTe people and cattle will perish.O



HYPOANALY SIS. acontextud semantic/
fundiond propeaty isreandyzed as an inhaent
propaty of the syntactic unit.

—also known as EXAPTATION (Lass 1990:98-99) and
REGRAMMATICALIZATION (Greenberg 1991:303)

Example: hypoanaysis of subjunctive meaning for present
indicative forms (Bybee, Perkins & Pagliuca 1994:230-36;
Haspelmath 1998)

Modern Armenian (Bybee, Perkins & Pagliuca 1994:232, from
Fairbanks & Stevick 1958:118, 150)

pOyman— vor usadrutyimb varek  mekenen
condition that carefully drive.2sG car

O®@ condition that you drive the car carefully.O

InC lezvv  gorrm  hascen
what language write.1sG address )
Olnwhat language should | write the address?0O



METANALY SIS. contextud and inheaent semantic
values of a syntactic untt are swapped

Exssentially the same as INVITED/PRAGMATIC INFERENCE in
grammaticalization (Hopper & Traugott 1993, chapter 4)

Example: the negative cycle

Old French jeo ne di
> Modern Standard French  je ne dis pas
> Colloguia French je dis pas

CRYPTANALY SIS; acovet semantic/fundiond
propaty of asyntactic unit is anayzed as not
grammatically marked, and inserts an oveat
marker expressing its semantic vaue

Example: reinforcement

SG PL
Turkish 1st ben biz
2nd sen siz
(Lewis 1967:67)
Uzbek 1st men, man  biz, bizlar EA)VE [a group]f)
2nd sen, san  siz, sizlar Ove [a group]O

(Sjoberg 1963:89-90)



Form-function reanalysis.
paradigmatic

INTERFERENCE: innovation caused by INTERLINGUAL
IDENTIFICATION (Weinreich 1968) of external substance,
semantic or phonetic

Examples: borrowing, calques, mixed/fudged forms

INTRAFERENCE: innovation caused by intralingual identifi cation
of closaly related meanings/sounds

Examples. analogical change (leveling, reformation); extension,
Including lexical semantic change

Old Church Slavonic (Schmalstieg 1976:134)
jesmi  jesmi
jes-i jes-te
jesti  sotid
Polish (Tedlar 1957:190)
jest-em  jest-esmy
jest-es  jest-escie
jest S



Conclusions

¥Thegeneralized theory of selection
provides a modd of language as afinite
but dynamic popuation of utterances

¥A sgn-based, condructiond, usage-
based model of grammar coheres with
the evolutionary mode

¥Theindeterminacy of the verbalization
of experience Is the source of the
emergence of grammar in the dynamic
evolving model



