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COHEFERENCE RULES DESCBIBED IN TERMS OF FUNCTIONAL SENTENCE

PERSPECTIVE (FSP)

MlJ.an Bflf

Part I of this paper glves s survey of exlsting hypotheseg fwfthout

referring, however, to such works as Grinder and Postel (tsZt), eres-

nan (tSzt), and Posta1 (fgzZu) which, ln my opinion, Just'creete'

theoreticaL problems in order to use them as arguments in the contro-

versy between lnterpretatlvists and supporters of generetlve semen-

tics)¡ Pert 1l shows e new way to formulate constraints on pronomina-

llzation; Appendix A gives a short lntroductlon to the theory of Func-

tfonel Sentence Perspective, which is generally unknown ln the West

(except for some distorted fragrnents presented, for example, by Kuno

(fsZZu) and Hlnds (lSzsa)); in Appendix B some problems concerning

Engllsh reflexfves are dlscussed.

Part I - Earli,er Studies of 'Pronqnlnalízatlon'

The standard transformationel theory of pronouns and reflexives (Lees

end KLima 1"963, Chomsky 1965, Foss 196?, Langacker 1969) assumes that

pronouns orlginate as fu1ly specified NPs identicel to their antece-

dents (and their 'postcedents') ln deep structure. Transfonnatíons

chenge these NPs into pronouns on the basLs of morphological fdentity

end intended coreference wlth other NPs. Thus a deep structure whLch

can be roughly represented as 'Johna sheves Johna' becomes 'John shaves

himself.' (In Chomsky (ISOSJ eecfr NP h€s en associeted 1-ndex in deep

structure and two NPs are coreferential if they heve the same index. )
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The foLlowing constraints on ,pronominallzetion, are generally ac_

cepted:

l) NPa nay not be used to pronoainalize NpP if Npa and NpP ere ele-
ments of separate conjolned structures and NpP precedes Npa.

ü) NPa may prononineLlze NpP untess (1) NpP precedes ruea; anu (z)

NPP commands NP6.

(Langacker (lsos, p. 16?). AIso noss (fsoz) independently errived

at a practically ldentlcar condttlon on 'backward pronomlnalLzation,.J

'commend' 1s e technicar term used to fndicate the rore of ,depth. in
an embedded structure. Thus, the node A commands B, if e) neither A

nor B doninates the other and b) the Ènode thet f¡ost lmmediately dæ

mLnates A also doninates B. fn the following structures A commands B

and B eommands A¡

B

A ZA

^
YA B

(The symbol 'S' olways stands for e clause, the other symbols stand

for eny other p6rt of an ,S. than ,S,. 
)

Eut ln the followrng structures onJ.y A commends E, B does not command

A:

A

S

^-YS

^..
XAZB BYZA

Sentences (1) ano (2) exemplífy Constreint f; (S) - (6) exempJ.ify Con_

straínt rJ. (Asterisk-prefixed sentences ere meant not to be able to ex-
press coreference between a pronoun and a Np, i.e. nothing fs clÊimed
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about their grammatlcallty. Nearly all exemple sentences are taken

frsn the authors quoted in the bibllography. Elther the original sen-

tences ere used or the sentence types - for example some sentences

have been changed so that certaln sementic abnornalities may be avoid-

ed for the sake of naturalness. J

(tl Peter has a lot of telent and he should go far.

(Z) "Xe has a lot of talent end Peter shouJ.d go far.

(¡) John Left town efter he robbed the bank.

(a) "fu left town efter John robbed the bank.

(S) After John robbed the bank, he left town.

(O) After he robbed the bank, John left town.

However, Constralnts I end fI cannot explaln meny facts. There have

been many ettempts to mend these constratnts. Lakoff (lSOe) sfrowea

that 'backwerd pronomlnalization' from e subordinate clause to a

mal-n clause (which fs agalnst Constralnt II) 1s possible if the pro-

noun is not the subject of the m6in clause. Thus, 1t 1s posslble to

say fat least for some speakers):

(n: wny didn't Peter defend himself?) 83 They sl-Ienced hfm every

time Peter tried to speek.

Another (petently wrong) attempt was made by Kuno (l.SZZa), using so-

called 'direct discourse enelysis', to explein sentences 1lte (7)

(with unstressed'him']l

(ZJ "fhut John was the best boxer in the world wes clalmed by hÍm.

The deep structure of (Z) is said to be something whlch cen be rough-

ly descríbed as 'John claimed: f am the best boxer in the worLd'.

Since the subject of the embedded sentence ls a pronoun fron the be-

ginning, there is no possibility to reelize it as 'John' and there-
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fore 1t 1s not possible to derlve the ungremmatlcel (ZJ. Unfortunate_

1y we can flnd sentences lite (e) - (fO), which should be equally

wrong accordJ,ng to 'direct dlscourse anelysis, but whfch are not. The

fact that (?) ls correct wlth stressed,hl-m, mekes thlngs even s,orse.

(g) That John wes the best boxer in the worLcl wes never claimed by

him.

(S) That John was the best boxer in the worLd was loudly and repeat-

edly claimed by him.

(fO) fnat John was the best boxer ín the world was claimed by him but

nobody would believe such nonsense.

Postar (tsr2a, p. 48) postulates a so-called Grobar. constraint on fuo-

nqnlnalization Ln order to be able to make the difference between sen-

tenees like (Lt), (rz) ana (rs), (raJ.

(rr) who kitled his wlfe?

(fZJ It was Peter who killed hls wlfe.

[ts) "wto did hls wife kill?

(fA) "ft was Peter who hls wife kitled.

"fhe Wh Constralnt

Mark as ill-formed eny derivetion in which:

a. there are two nominer constituents, A and B, in the lnput structure

of a tVh Movement ru1e, where: (f) n fs a pronoun, (it) a ts a wrr

rorm, (rtr) A is to the left of B¡ end

b. the correspondlng constltuents of A and B fn the output structure

of the lVh Movement rule, call them A, and B, respectlvely, are a_

llgned such thet B' ls to the left of A,; and

c. fn the sernantic representation, A and B (or, more precisely, their
corespondi-ng eJ-ements) are marked as sil-puleted coreferents.,,
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However, there have been serious doubts as to whether there are any

llnguistic phenomena whfch need expLanÊtion in terms of a global. con-

straint (e.g. Emonds 1973) and the g1oba1 constralnt on pronominalf-

zatlon 1n partlcular (Cofe fsZa). Besides, CoLe (19?4) shows that

Postal's lnformants'judgements of his sentences sre not at aJ.l fully
representatLve for English speakers.

Another attempt was made by Postel (tSZt, p.23) to save Constraint

ïI with the following amendment: ,Backward pronominalization is
banned across e copuler verb of referentlaL ldentity., (emphasis in
original). Thls restriction was motlvated by the fact that there wes

no other way to prohlbit 'pronominalization, ín (lSJ while allowing

rt 1n (1e):

(fS) *Wf,at 
annoyed him was my punchlng BilJ-.

(fO) Tt was my punchlng hl-m thet annoyed Bill.

Blckerton (tszs) uerieves that postars constrelnt is incorreet as rt
would predict noncoreferentiellty ror (rr). However, postal would pro-

bably clalm thet the copula in (rz) is 'a predicate set of r.ncrusíon-

(as he did for 'The nan who wrote to her was a friend of Mary,s..J.

But then lt remains to drew a crear borderline between these two pos-

slble meanings of a copula, whl,ch can be rather difficult, at Least

in certaln cases.

(fZ) My punehing him was BiIl,s major gripe.

There are more other'bad cases of pronominalization, for which Con_

straÍnt fI does not suffice (cf., for example, Jackendoff 19?2, Kuno

19?2b etc. J.

As for the above-mentioned Constraint f, ft hes been neglected by
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the majority of llnguists. only Poste1 (tgZt, p. 20) shows thet one

hes to dfstlngulsh between "true coordinetlon, where the conjuncts

are, for lnstance, reversible without chenge of meanlng, end pseudo-

conjunctlon Thls restricts the operation of Constraint I

radlcal).y, because even 'and' is very seldom E 'pure conJunct' with-

out any causal, temporal. or other impllcations affectlng reverslbl-

1lty. Our sentences (f) anU (2) cannot, then, be explalned wlth Con-

straint I either. There 1s stlll another problem - there do exlst

structures of 'true coordlnetlon' where Constralnt I should work but

it does not:

(fA) Hls wife and the wonan Peter 1s llvtng wlth have just met.

(fe) fs okay for nany (or a majority of) speekers. Hinds (l975b, p.

332) tried to complete Constreint f with " . . . and NPP is stress-

ed.", which would make the rlght prediction aUout (14) with stressed

'HIS'but it cannot explaln the difference between (f) anU (ZJ it

'he' ls pronounced wlth reduced stress in both cases.

The most discussed sentence in papers on 'pronomínallzatlon' must be

(fS). ffrfs so-caLled Bach-Peters peradox (Becn LS?OJ is hard to ex-

plain with the pronomineLization hypothesis. One can, of eourse, do

as KarttunEn (tszt) afu, i.e. one c€n suppose (in order to get rld

of the infinite deep structure which would be necessary) tfrat (fS)

has the followlng deep structure:

(fg) The pllot who shot at it hlt the Mig which chesed him.
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The NP, pronomineJ-izes NP, and NP, pronominalizes NpO. But there are

three posslble meanings of this sentence, (Kuroda J.971) for which the

transformetionalists have to find three different deep structures.

(According to the trensformatlonalists every meening of a glven sen-

sentence must have a different deep structure. ) unfortunately for the

transformatlonalists, it has been shown by wasow (rszc) trrat there is
an algorithm for constructing an lnfinite number of deep structures

ror (rs). Therefore transformatlonalists should discover inflnitely
many distinctive reedings ror (rsJt rhe obvlous impossibility of this
means a hard blow to the transfornationel hypothesis of pronominali-

zation.

Sentence (1S) means either

a) 'fne pilot who shot at the Mig that chased him hit it.,
or b) 'The Mig that chased the pllot who shot at it was htt by him.,

or c) something which is neither aJ nor b) and hes the surface struc-
ture of (fSJ. (ruroAa [:.SZf) trfed to exploin this third possibtlity

with reference to a hypothetical world where c) is posslble without

a) and/or U) letng true, but in fact he hlmself proves, without reel-
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J,zlng lt, that c) 1s sanethlng else than a) end b). It is not neces-

sary to rEfere to e non-existing 'deta base'. ) The fact thet there

do exist three mEanlngs of (fS) can be shown ln the foLlowing 'data

bases' taken from Kuroda (tSZf) ana Kerttunen (fSZ:.)r

'Data base 1'

plane chased pilot shot at plane

I 1

3

OnIy the pflot B €nd the plane 3 quatify for the meanlng e), U) ana

c).

'Data base 2'

pilot shot at plane chased pilot

A 1

c

OnIy the piLot A and the plane 2 quallfy for the neanlng b) and c),

but no pllot and ptane quallfles for meaning a).

'Data base 3'

plane chased pllot shot at plane

A 1

Onty the pilot B end the plane 3 quelify for the meanlng a) and cJ,

but no plane and pil-ot quallfles for b).

1

2

I

2
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'Data base 4'

plane chased

The pl1ot B and the plane L qualify for both eJ and c).

The pllot C and the plane 2 quelify for both b) and cJ.

As we can see, the meaning c) is sometimes'synonymous'with a),

sometLmes wlth b), sometlmes with both of them. a) and b) stand in

a sort of hyponymicel relation to c).

An ettempt to save the pronominellzetion hypothesís was shotvn and

critlcized in Wasow (fSZS). He discusses the use of so-celfed bound

variebles (ln sense of Mc0awley (fSOe, :.SZO)J which would make it

possible to derive (fS) frorn a deep structure which can be simpli-

fled as

lx:the pllotl, Iy:the MisJ, lx[snot et y]st hit y[y crraseu x]Sz]Ss.

He shows that pronominalization in such a deep structure would gene-

rate certain ungrammatlcãl sentences and it could not generate all

gremmaticel sentences, because several syntectic rules in English

are sensitive to the difference between pronouns and fulL NPs. Tf

pronouns end their entecedents are derived from such verlabÌes,

then these rules cennot epply correctly. tl/asow gives, emong other

thlngs, the following argument. If bound varlebles are eccepted,

the sentence wlth the simplified deep structure '[x:some burglars],

[x shot e men who discovered [tnat r were 1n frls house]StlS2'wi1l.

glve 'Some burglers shot e man who discovered thet they were in his

house.' (vie substltution of 'x' in accordance with Constraint II)

or 'A man who discovered that some burglors were 1n his house was

pilot shot at plane

3

1

3
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shot by them.' Passivlzatlon must precede the substitutlon of 'x' to

prevent generatlon of '*They shot a man who dlscovered that some

burgJ.ers were ln his house.'As Ls known, 'there-lnsertlon'In ex-

istentlal sentences is posslble only when the NP 1n questfon Is an

lndefinite on" (*Thr"" Ls the men at the door.). Uvasow examines
o'Sot. 

burglars shot a man who dLscovered thet there were thay in

h1s house.' and 'A men who discovered that there were some burglars

in his house ras shot by them.'. 0n the lowest transformatlon cycle

in the latter sentence, there-insertion is applied, then passlvfza-

tion cones on the next cycle, and after that 'x' ls substltuted. But

if passlvizatlon does not occur on thÊ second cycle but only substi-

tution, the forner ungrammatlcel sclntence is the unavoidable resulti

thet is, the latter sentence csn be generated only lf the former un-

grammaticaJ. sentencr can. 1

Wasow proposes an interpretative epproach to the problem to save

Mc0awley's bound varlables. But thls fs already the method advocated

by interpretativists (Dougherty 1969, Jackendoff 1968, 1972) who

don't need to postulate such abstract deep structures l1ks those pro-

posed by Wasow. Interpretativists (:-ea Uy the leter works of Chomsky

(Cfromsty 19?0, 1971 etc. ) have returned to the positlon taken by

Chomsky (fSSZ). The:y do not postulate any 'fancy' abstract deep

structures, thelr 'moderate' deep structures are syntactically motl-

veted. They claim that

a) Pronoun forms are Lnserted into deep structures l1ke any other Nps.

b) CoreferentiaLity between the fulI NPs Énd the pronomlnel Nps is a

senantÍc Judgem€nt on the part of speakers/J"isteners and thus

statements involving coreference shall not appe€r ln the formula-

tion of any trensformetion.
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cJ Describing 'pronominelization' emounts to discovering rules of se-

mentlc interpretetion of the type /Nea/ is cfcoref /rueb, +pro/

just i.n case certain conditj.ons are fufl-fill.ed .

U) Deep structures with incorrect forms which cannot get eny seman-

tic interpretation are sementical"ly ilI-formed.

Among the arguments interpretetivists use ageinst transformationa-

lists (besides the Bach - Peters paradox) are these:

a) At least some pronouns must be genereted by the base anyway (e.g.

in'She ls beautiful.'combined with pointing at the person who

was not telked about before).

b) There ere NPs llke 'the bastard', 'the bum' etc. These 'pronomí-

nal eplthets' can occur in certein environments where they func-

tion more or less as specialized pronouns. ('We asked Tom, but

the bastard is to lezy to do anythíng.') Tfrere is no sensible way

to descrJ-be, in a transformational framework, when a 'pronomi-

nalized NP' becomes a pronoun and $/han lt becones one eplthet or

another.

c) Dougherty (fSOS) gives many other exarnpJ-es which are difficult to

generate via a pronominal-izetion transformatj-on - e.g. 'Each of

Mary's sons hated his brothers.' 'his brothers' cannot be derived

from 'Each of Mary's sons' brothers' which would mean that every

son hated all other sons gg|þigfl.z

(Dougherty has unnecessarl-ly commltted himself to a very strong

claim: ". . . the set, > A, of surface structure sentences which con-

tain a proform that is understood anaphorically is e subset of the

.rt ã,u of surface structure sentences whlch contain a proform that

is not understood enaphorically. . . . There is no a priori reason

:t
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urhy this should hold in Engllsh, but the fect that it does hoLd is

linguistically slgnificant." (Dougherty J.969, p. 511). There 1s, in-

deed, no reason why thls should hold and ln fact it does not - neL-

ther for reflexives, nor for such sentences where the semantlcs de-

mends obligatory coreference ('Except for her laziness, Mary Ís en

amlable person.'). ffrfs has been critlcized by Mc0oll (LSZZ), who 1s

for the Lnterpretative approech, end by Postal (fSZZUJ, who is a-

gainst lt. 8ut Dougherty's stetement just needs a sltght reformula-

tlon to be correct. If we substitute 'syntactic surfece structures'

(i.e. an abstrection from the semantics of aetual sentencesJ for

Dougherty's 'surface structure sentences' and 'e proform that can be

understood' for 'a proform thet fs understood', the clalm 1s corect.

Of course, the sementlcs of real sentences can deterrníne that certain

sentences get only the coreferent or noncoreferent reading.

Jackendoff (ISZZ) expresses coreference in a "table of coreference".

Each entry ln the table conslsts of e pair of NPs and one of the re-

lations coreferential or non-coreferential. Every possible pair of

NPs in the sentence is included in the tebl-e. After the table is

completedr ít is subjected to so-caLl,ed well-formedness conditions

which detennine whether it is consistent both internally end in re-

lation to the rest of semantlc representation. Jeckendsff's ruLes

for pronominel coreference are supposed to work as folfowsl the

rules epply at the end of eeeh transformatl-onal cycle and enter re-

lations bet$/een peirs of NPs i.n the table of coreference. After the

last cycle the noncoreferentlality rule, which says that every peir

of NPs that have not been related by a rule of coreference wlll be

marked as noncoreferentlel, ensures that every pal¡ of NPs appeer in
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the table. Even Jackendoff's coreference rules contain a condition

slmilar to Condltion fI on pronominaJ.lzatlon, although he deveÌops

the concept of command from the earrier formulation to a more generaì.

one. For Jackendoff, the node A commanCs B, if aJ neither A nor B do_

minates the other end b) the S-node or the Np-node (i.e. every node

that defines a transformation cycle - according to Jeckendoff, even

NPs do that) that most lmmediately dominates A al"so dominates B. Thls

makes it possible to glve the right coreference lnterpretation to (zo).

(zo) Hrs BBOTHER visited John

There ere also sone other attenpts to solve the problem of pronornlna-

lization with a combination of lnterpretative end transformational hy-

potheses, e.g. Harada - SaÍto (L922) where, by a mlxture of the above_

mentioned hypotheses, reflexives come about via transformetions, whiLe

personaì. pronouns are generated in deep structure, or Teleman (fSfO),

who proposes to derive pronouns ond even other coreferent Nps from cæ

reference-marked dummies in deep structure. These dummÍes get such

surface structure representetions as are able to express the intended

coreference reLations.

Generally speaklng, the bulk of the works on pronomlnaltzation try to

establfsh svntactic constraints on pronomÍnalizatlon. These basic syn-

tactic constral-nts (the ebove-mentioned or some other - e.g. Culicover

(fSfO), who uses the notlon ,in construction wlth, instead of.,com_

mand') ere then successively complemented (slnce they do not work) by

new syntactic or other constralnts. For exanple, a number of .excep_

tion rules' are formulets6 for constituents beerj.ng sentence stress.

However, while the relations between sentence stress and ,pronomina_

lÍzation'are at tj.mes noted (tefoff 196g, postal 1921, Akmajian 1973r
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Akmejlan'ãn'd Jackéndoff 1970, Jêekendoff 19?2, Hinds L9?5b), these

amendments Lie at the perlfery of the study of coreferênce. They have

htsVer rfi'edlg an tntatgbatèd corëferÊnce system; they år€ usually meie ad

'' hoe pbtohwor{<s.

ùre sf¡oilU not förget that the discuseEd n¡les sf .prononlnall.zatíon,

cen be valid for e sort of'normal language'only, i.e., a language

ln 1ts 'basic functions', an abstrectLon from, for exampl.e, the meta-

llngulstic functl"on ('He says that Johnny wants a cakE.'Ls okay as a

compound of two languages - the baby IåÊigua'fle hïd the- mé"tÉlãägueìgÞ

sf the adu1t speaker.), or the poetl-c functlon (A wrlter carl oertåLn-

ly wr:ite: "He thought thet Pete¡ behaved stupidly.' to lndicate that

Peter 1oóked Êt himeelf fri¡r¡ the outside, as a neutral observer. ) Be-

strlotfonEì on 'p!.oñomínallzatioh' are eLso vål-ld only for a sort of

obrefet'entlål1ty intended by the speaker. The senteneE 'But 1t wás l-E

who safd that Pet€r was not here.' Ís okay fn thls sltuatloñ: Peter,

who f did not kñtiw, pretended he was somebody else and 6âld that Pe-

ter was absent. I told 1t later to a frlend of mlne who knew Peter

and the frlend pointed Peter out. f objected: But it'was HE etc., by

whloh I showed my reluctê¡tse to.aoeept that Feter:,and the peison I

saw wg..re lde¡ticeL. Then 'l-E'qnd 'PetÊr'hEVB the $En6_r€ferênt, but

I do not kno¡¿ i.t/ refuse to believe lt.

Part II - Coreference Rul"es Descrlbed Ln Terms of

Functlonal Sentence Ferspective

Tn thls attempt to show a new means of explaining the problem of co-

reference, the interpretatlve theory is combined wlth the theory of

Functional Sentence Perspective (fSn). fne aim of this peper Is not

to present a cornplete theory of pronomlnel coreference, E.g. the
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question of coordinate sentences and coordlnate Nps is avoided and

English reflexÍves are just mentioned in Appendix B es they represent

a language speclfic problem (for exemple, see Spangler (19?0), whlle

'pronominalization' works practicelly identícally in neny (perhaps aII)
lenguages, however, en attempt is mede to show that it is possible to

do wlthout the general.ly accepted 'precede and commend, rule. For

those who may be unaccustoned wtth the theory of FSp, as lt has been

deveJ.oped by the Prague school during the J.ast forty years, AppendLx

A ls lncl-uded in this paper. Thls paper,s bibliography also conteins

severel papers by Flrbes, Dane3, Svoboda, pa1e, and Dvoláková con_

cerning FSP.

Although FSP belongs to text linguistics, it is possible to speak

about the dlstrlbution of Communicative 0ynemlsm (CO) even in an iso_

lated sentence whLch we anelyse out of its context. ìlVhen no context

is known, everybody 'reconstructs' a type of context in whlch the sen_

tence In question could be used. It is eLways the,norftal. use of an

{ê^l-+-¡ -^-+^--^ ¡ -¡-u¿üLsu ùÞrrLërrusr i¡ts¡ LíiE senref,cE EaKEfl aÈ rLs -lace vaLue- is ihe

sentence uttered with the 'normal', ,unmerked, intonation. That,s why

only the 'marked' stresses ln exempì.e sentences are indicated by cap_

ital letters, otherwise ell, sentences are supposed to have ,unmar*ed,

sentenoe stress. Two otherwise identicel sentences wlth different sen-

tence stresses (1.e. with dÍfferent theme - rheme structuresJ ere Nor

identical serntences. Now and then, generetivlsts realLze that certafn

stresses chonge coreference possibilities; generally they ignore these

differences and analyze the ambiguous written sentences only (1.e.

they behave as if the written lenguage were prior to - or, et least,
equal wÍth - the spoken language; ln fact the written 1anguege l-s a

simplification of the spoken one), the consequence of which is that
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they may sey whether coreference is possÍbJ.e (for at least one way of

reading the written sentence), but they have no chance to discover

why.

Tt is not always easy to analyze the gamut of CD 1n a given sentence.

But the intuitlon and reasoning of linguÍsts cen be checked in sever-

a1 objective ways. Qne of these ls a careful translatlon into a lan-

guage in which FSP is the l-eading principle of word-order, e.g. into

one of the Slavic languages. The rheme proper (the most rhematic

word or pnrase) bears also sentence stress. Another method of discov-

ering theme-rheme structure Ís the method of questÍons. One can con-

struct series of questions which the gíven sentence (with the glven

intonetion) suits as an answer. (Except for such general questions

like'l|lhat has happenedZ'.) fne element(s) whlch must be present in

all questions belong to the theme of the analysed sentence and the

element which is absent in all the posslble questions ls the rheme

proper.

There have been severaL attempts to incorporate certaln notions as

'theme', 'rheme' (or 'old information', 'new Lnformation,, or ,pre-

supposition','assertion') in the rules of ,pronominallzation, (Kuno

(fszzo) and its enJ.arged version runo (t9zs), Hinds (19?s6), and

above all Bickerton (1SZS] wfro has completely dlscerded the oJ.d syn-

tactic fremework). However, these attempts have not been very success-

ful because their theoretical equipment is insufficient for this aím.

Hinds and Kuno (who both retain the ol-d dtscredlted syntectic frame-

workJ try to use the theory of FSP in their analyses, but thelr knou¡-

ledge of Functional Sentence Perspective is minÍnel and distorted. For

exemple, Hinds belíeves that every 'by-phrase' 1n passive sentences
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must be rhemêtj.c because of its final- or'near final'positÍon! The

fact that most 'agent-nodes' are deleted (even when the egent is

known) and that the agent can be expressed by an unstressed pronoun

(i.e. ny a thematLc element) shows the fallecy of such purely mechên-

J-cal judgement based on sentence linearity only. (HinOs is not alone,

however. Since the American generativists started thinking about 'pre-

suppositlons' end similar notions, they have prðducad a lot of incred-

ible statements the fallacy of which is obvious to everybody who knows

the theory of FSP. One has to regret that these works begin where the

Prague school was ebout forty years ago instead of using the accumu-

lated results of Czechoslovak linguists. ) Of course, nobody can stop

Hinds if he wents to use some terms in e way defined by him, but Hinds

belÍeves that he applies the Pr€gue theory of FSP, which he praises

and makes prðpag8nda for!

One of Hinds' most astonlshing statements is "A function (1.e. purposeJ

of pronominalization is to indicate that the referent ltfl of the pro-

noun is consldered thematíc materlel." (Hinds 19?5a, p. 9t). According

to Hínds, 'things in our worl-d' are thematic or rhematlc! Even Kuno

(1SZS, p. 2B0J seems to believe in existence of 'predlctable' end 'non-

predictable' refer€nts. There mey live some 'thematic blrds' or 'pre-

dlcteble butterfLies' ln the USA end Japan but they heve never been

seen in Central Europe. Kuno's lack of insíght into FSP causes the

terms he uses to be both numerous (theme, contrestive listing, ex-

heustive listing, neutrel description, predictable theme, unpredic-

tabLe theme, contrestive theme, known part of sentence, unknown part

of sentence, old information, new information etc. ) end extremely

vaguely defined. ("I can only say that the theme is what the rest oF

sentence is about." - Kuno 1975, p. 2?7.) Of course, even the Czecho-
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slovak llnguists u6B at tlmes such expressions when trylng to popula-

rize the conc€pts of FSP but one should (e.g. as Firbas has done) make

some exact defJ.nltlons, too. (fn FSp terrnlnology it is sufflcient to

speak about degrees of communlcatlve Dynamlsm (coJ as the other terms

are u6ed for the sake of convenience only:

'th€mê' . element(s) carrylng e 1ow degree of CD

'theme proper' - element(s) carrylng the lowest degree of CD

'rheme' - eLement(s) carrying a hfgh degree of CD

'rheme proper'r an elenent carrylng the hlghest degree of CD

etc. )

Accordlng to Kuno's definitlons, lt would be possible to cletm that

'John' ln 'Look, John is conlng here.. ls the .theme, (more exactly:

'the unpredlctable theme') as.John, is what the rest of sentence is
about. But Kuno suddenJ.y says thet thls sentence is themer.ess since

"there has been no preylous mention of him [- John] or no expectetlon

of hls coming . . .,, (Kuno lg75, p. Z?e).0n the other hand Kuno (fSZZq

p. 3Oe) says that ',unpredÍcteble themes ãppear when new topl-cs ere in_
troduced". But this wourd be exactly the case of the above-menü.oned

sentence! Besides, Kuno (192s, p. zn) states that "The theme must be

discourse anaphorlc . . . " but it does not have to be ,'old predlctable

inforrnatlon". The flrst part of this statement cleshes wlth the quo_

tetion about 'unpredictable themes.. $/hat is nesnt by ,predictable

themes' is mysterious, too. The fact that ,Tom, in the following dla_

logue is ceJ.led 'unpredictable contrastive theme' is another example

of Kuno's elastl-c and contradictory definitions:

"Speaker A: f understand that John, BlJ.l, and Tom all teech high school.

Speeker B: John does, and 8111 does, too, but Tom does not.', (Kuno

1975, p. 27'?). "|un'is as much (or es llttleJ ,predictable, in thls
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context es 'HB' ls In the dialogue on the same page about which Kuno

cleims that it is a 'predlctable theme'!

"Speaker A: What does John llke? Speaker B: HE 1lkes flsh."

Both 'Tom' and 'He' are 'predicteble' in the sane way: ff thêse words

were made unidentiflable when the sentence they beJ.ong to were said,

one could guess what should have been there. (The criterlon is Kuno's

own. ) Otherwise they ere not predictebJ.e at ell. Cf. the possfble an-

swers of Speaker Bl 'John does, end Bill does, too, but who ls the

third guy?', 'ltllhy are you asklng me?'. In fact, 1t is even worse. ft

seems impossÍbLe even for Kuno to remember what he meens wlth hls

vague claims. fn his l-atest version (Kuno 1976J, he repeats that 'He

likes' of the above written sentence 'represents old, predictable 1+-

formation because even if thet part of sentence is garbJ.ed, lt is re-

coverable frorn the preceding contexf,. Then he clalms egain that 'John',

'8i11', and'Tom' represent'unpredlctable inforrnation'accordlng to

the s€me eriterion'. (Kuno 19?6 p. 12tL121). But suddenly (Kuno 1976r

p. 181J we read:

"Speaker A¡ Who do you like better, John or Mary?

Speaker B: Between these two, I like him better."

".. .the subject of like i" !þ (= lonn), which is unstressed because

it "(emphasis by the au-

thor of this paper). If we use Kuno's crl-terlon agatn (". . . 1f that

part of sentence is gerbled etc. ) we shêll find that 'h1m'

does represent unpredictabLe informetlon - the enswer could have been

I l-ike her better".

ft seems to me - as fer as lt 1s possible to say something about a

language one has only a 'second-hand knowledge' about - thet the fe-
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mous JapenesB perticles are multifunctronar and thÊt,s why thelr to-
ta1 identiflcatlon with a sort of FSp merkers (whlch is probebly

what Kuno does) causes such a cheos. Kuno also uses some exampLes of
very dubious velue:

"Speaker A: Who kllled Mary?

Speaker B: ott/1th 
en eccomplice that John hj-red, he kllled Mary.,,

(Kuno 19?6, p. 1Zg). The sentence is, of course, at 1east very

strange but Ít hes nothlng to do wlth prononinalization. The fol_
lowing verslons wouÌd not be better:

Speaker B: ?? With en acconrpllce that he hired, John ki1led Mary.

or Speeker B: ?? $/fth en accompllce that Jane hlred, John killed
Mary.

All theseånsuersdo not suit Es €nsf,rers to the questlon, Írrespec_
tive of where the pronoun is placed or not.

xunao (tszs) presents ten rules of pronomlnelization (one of them is
the tredÍt'onel Constraint II), which are largely unreleted and whose

validity l-s lmposslble to test because of his vague terminology and

numerous definrtrons and 'counter-crefinltions'. some of the rules are
quite mysterious and remain unexpJ.alned (e.g., ,,lf a given noun

phrase fn a sentence hes a discourse anephorË, pnoncmlnalize all but

one occurence of that noun phrese in the sentence.,,_ Kuno (1g?S,

p. 2B0J.J, others are unnecessary (e.S., ,,Do not pronomÍneJ.iza the

noun phrase of the exhaustive listing interpretatlon.,, _ Kuno (I97S,

p. 280J - whlch is compLeted (0. Zaf) with the possibilÍty to have

stressed pronouns of 'exhaustlve llsting,. As Kuno,s ,exhaustlve

listing'translated into a more general FSp term is ,rheme proper,,

1t is obvious that it cannct be an unstressed pronoun snd there is
no need to formulate a special rule of ,exheustive ltsting,).
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The only statement of Kuno's whtch 1s correct (after having been

"translated from 'Kunoese' into Engllsh" 1s: A1l pronouns must have

some ante cedents, elther mentioned before or 'given' ín the sltua-

tion; i.e. so-calLed beckwerd pronominalization Ls possible only when

the referent is elready 'known'. (= The speaker supposes that the re-

ferent is 'known' for the listener. ) Thereforel

(Zt)oe.fo"r f could talk to him, a policeman turned Êw6y from me.

The indefinite article indlcates here that 'a poJ.lceman, is ,unknown,

and for the first ti,me under dlscusslon. 'him' cannot heve as its ,an-

tecedent'somebody who 1s introduced on the scene first efter the pro-

noun has been used.

Oerek Bickerton treetment of 'pronomlnalization' {Blckerton I9?S) is

radlcal"ly different from all the above-mentioned works. He has com-

pletely rejected the o1d syntactic rules of pronominelizatlon and

tries to use notions sinllar to those of FSP¡ "PronomineLizetion

flows bidireetionally, and across sentenee boundaries, from presup-

posed to esserted NP, and betwesn presupposed NP, except where one

NP has been presupposed throughout its derivational- history and the

other has not, ln the latter c€¡se, pronomlnallzetíon shall be from

the more-conslstently to the less-consistently presupposed." (Bícker-

ton 19?5, p. 32-$). However, his instrument, i.e., the sentence bi-
partition into 'presupposltion' end 'essertion' (in FSp terms: the

context dependent part and the context independent pert) ls insuffi-

cient.

As Bickerton's hypothesis is based on varLous constructions which

were extremely difficult to explain within the tradltionaL fremework

(above el1 the constructLons where rhematicity is expressed syntac-

ticelly - for example the types¡
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It was + rheme + who + trreme (It was PETER who killed his wife. )

What + theme + was + rheme (What annoyed Bill was my punching ¡rim. J )

he cen accomodate these constructlons whLch conslst of sharply delln¡-

lted contexÈ-dependent and contêxt-índependent parts. However, there

ar€ many sEntences where such dell-mltation is not posslble, e.9.,

sentences which conslst of context-l-ndependent elements only. Bicker-

ton's rule cannot account for the following examples efther¡

(lthat happenad with John?)

[ZZ) 
*xe 

was kllled whEn John triad to escape.

(ZSJ fne cops killed hLn when John tried to escepe.

ft ls imposslble to see sny difference in 'presupposltional consist-'

ency' between 'he' ln the first and 'him' in the second sentence.

Blckerton seems to have completely missed the fect that there do exist

sentence-stressed'asserted antecedents' (in fSe terminologyl antece-

dents which are the most rhematic elements). For example, our sentence

(fZ) (:t was FETEH who killed his wife.). Ttrere ãre some dubious cases

ln his reasonl.ng, too. ft is not clear why, e.9., 'Rhoda' in 'Fìhoda's

appartment' 1s cIaÍmed to be asserted and 'appertment' is presupposed

- Blckerton claims thet 'Fhoda's appartment' is derived from 'The ap-

partment belongs to Rhoda.', whlle the more usual. interpretatlon 'Fìho-

da has an appartment' where 'Hhoda' is 'presupposed' and 'appartment'

is 'asserted' seens as pLeusible as Bickerton's claim.

Coreference Rules Stated in Terms of FSP3

a)

@.8
aJ ',

is Þosslble only when the deqree of Communicative Dvnamism (CD)
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carried by the 'antecedent' is not substantialLy hlqher than that

caried bv the pronoun(s). This rule is sub.iect to the followlns

reegllellele:
C) The 'antecedent' cen be a rhE¡e prooer in sentences of. sEcond-ir

stance level (see Appendlx A) lf coreference fs posslble in the

flrst-lnstance level sentence from which the second-instance Lev_

el sentence is derived.

D) No pronominel rheme proper is aLlowed before the ,antecedent.. g

E) The 'antecedent' is obllgatory as the theme prooer.4

Let's exemplify these ruLes:

@
A has been already demonstrated fn (Z:"), whlch is repeated here for

convenience:

(Zt) oAefore f could talk to him, a pollceman turned away from me.

Some more exemples:

(za) He is stupid.

(ZS) (Wfro do you suppose f calmed when I saw hlm getting mad?) 
*I

calmed him before Harry did somethJ.ng resh,

(24) woula be without meanlng 1f the speeker d1d not refer to a male

person. ft is always the speaker/writer.who determlnes whether there

is an antecedent, but if the lfstener/reader cannoÈ find an antece-

dent Ín the context/situatJ.on, he reacts: (nl Xe 1s stupld. B: Wfrofs).

ns (ZS) ispreceded by e rhetoricaJ. question, the speaker cannot pre-

sume that the listener knows the antecedent. As for the folloivlng

dielogue, it is possible only when the speaker B presumes that A

closely connects John with Mery, so that A immediately ldentlfies the

referent of the pronoun.

A: Tell me about John. B: (ZO) Sfnce f despfse her, I have not seen
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John and Mary for ages.

Bule B

(S) lonn l-eft town after he robbed the bank.

(a) "H" left town after John robbed the bank.

(S) nfter John robbed the bank, he left town.

(O) nfter he robbed the bonk, John left town.

(s), tS), ana (O) allow coreference Es the antecedents/postcedent

carry a l-ow degree of CD. It is the lineari.ty of (3) ana (5) thet de-

termines the Low degree of CD. As for (O), even there'John'be1-ongs

to the theme (because of RuIe A - 'John' must be context dependent and

therefore themetlc. If 'John' were context independentr then it could

not be coreferent with 'he' which demands the existence of en antece-

aentJ. (a) does not allow coreference. The pronominal subject of (4)

is deflnltely the theme properr while 'John' in the subordinate tempo-

ral cleuse plaeed after the main clause (- a rhemetic subclause) be-

longs to the rheme. It is not enough that 'John' carries a low degree

of CD within the rhematic part. The difference Ín degrees of CD is too

great, so coreference is lnpossible.

(zl) ott disturbs her that Mary 1s pregnant.

(za) rt disturbs Mary that she is pregnant.

(ZS) fnet Mary is pregnent dl"sturbs her.

(eo) frrat she is pregnant disturbs Mery.

As has been shown in Svobode (fsee), there are two possible FSP inter-

pretations of sentences with extraposition. Elthe¡ the subclause is

thematic end VP of the mein clause is rhematic, or they ere both rhe-

matic and the subclause is the rheme proper. fn (Z:J the former pos-

s1bIlIty is out of question because the unstressed 'her' cannot belong

to the rheme, and even the latter interpretation is modi.fied: The sub-

clause is rhematic and 'her' is thematic for the sarne reason es 1n the
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first case. The themetic pronoun (the theme proper in thls caseJ can-

not be coreferent with'Mary'whlch belongs to the rheme. As for (Ze),

the second one of the above-mentioned interpretations al"lows corefer-

ence. fn [29J, p"onornced in the'normal', 'unmarked'way (with sen-

tence stress on 'disturbs'), totn the subcleuse (end therefore even

'Mary') and the pronoun ere thematic; coreference is posslble. fn (SO)

either 'Mary' is unstressed (and beers a low degree of CD) - then co-

reference ls possibl-e - or it cerries sentence stress, then the sen-

tence in question comes frs¡ a sort of'presuppositlon'(a ffrst-in-

stance level sentenceJ l-lke 'That she is pregn€nt dlsturbs somebody.'

and 'Mary' identlfies the 'somebody' - coreference ls possible, too

(nufe C and B). (of course, the first-instance leveL sentence must

have an entecedent for'she'(nute n), and therefore lt demands a con-

text where the antecedent does exist, for example, we have to know

that a certaín glrl/sone girls of e limited number is/are dlsturbed by

her/their prrgnancy. J

Rul-e C

Neturally, ell the previous sentences may get a lot of various con-

trastive stresses. Such sentences belong from FSP's point of view to

the second-instance 1evel. The heavily stressed word/phrase l"s rhe-

matlc and the rest of the sentence is themetic. But even then Lt is

possible to speak about dÍfferent degrees of CD within the first-in-

stance level sentence from which the second-instance 1eve1 sentence

originates. fnnu ttre seme is true even for sentences in real contexts.)

[3].J John DID leave town after he robbed the bank.

(:Z) lof'n left town after he robbed the BANK.

(ssJ .nuru l-eft town after he robbed the bank.
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(aa) ft wes J0HN who Left town after he robbed the bank.

(SS) 
oUe left town after John robbed the benk.

(SOJ 
ofr" left town AFTEF John robbed the bank. etc.

Coreference is possible rn (sr), (sa), (¡¡), ena (:aJ (Rute B and

Rule C - for exemple, (sa) anu (:aJ come from e first-instance leve1

sentence which is something l-ike 'somebody left town after he robbed

the bank.', where coreference is possibLe (Rute e), end ,JOHN, lden_

tifies'somebody'.) fn (SS), it is not posslble to get coreference

readlng ln the first-instence level sentence (,somebody left town

after John robbed the bank.), therefore coreference is not possible

in the second-fnstance Level Sentence, elther. (Besides, (3S) woula

have olashed with Ful-e D, too. ) (SO) Aor. not ellow coreference es

there is a great dlfference in CD between the pronoun and ,John, even

within the first-l-nstanoe Level sentence (nute a), therefore corefer-

ence is lmpossible even within bhe second-instance level sentence

(nure c). The same rules (Fu1e B and Rure c) deterrnine whether eoref-

erance is posslble or not in (:z) - (aO):

(sz) "ft disturbs HER that Mary is pregnent. (Cr. (ss))

(se) '*ft dlsturbs her that Mary rS pregnant. (cr. (eoJ)

(SS) rt disturbs MARy that she ts pregnant. (Cr. (¡¡)J
(aO) fnat Mary ls pregnent disturbs HER (only).

Goreference is possibte fn (aO). (nufe a)

As ít has been mentioned, 'backward pronominalization lnto main clause-

ís possible at Ìeast for some speakers when ,the resulting pronoun, Ls

not the subject of the main clause (tatoff 1969J. But this is true in
certein ceses only, e.g. in (Z:J. fhe difference in the degree of CD

between the pronoun and the NP which is supposed to be coreferent with

i.t, is not so great end that's why coreference is possJ-ble, at least



27

for those speakers who are more sensitive to the varLous .shades, of

CD. (According to Flrbas' theory, en unstressed pronomi-nal obJect ls
thematic but it carrles higher degree of CD than a pronominal subject. )

ûn the other hand, coreference is impossible in (af). .John'may be

shîesaed or unstress'd but 1t belongs to the part of (a:.) whlch c€rr.1€s

the hlghest degree of GD. Goreference is ¡:r.¡led out by Rule B.

(ZC) fne cops killed him when John tried to escape.

(af) "fne cops killed him rvhen they tried to errest John.

NatureÌly, coreference is out of question tn (ZZ) since ,He. is the

theme proper and the degree of CD cerrled by ,John, is in reletion to

1t too rrign fFure BJ.

(ZZ) "U" was killed when John tried to escape.

fven (aZ) - (47) contirm our Bule B:

(AZ) They are not very clever, these politiclun".6

(aS) He woufd have been Like a son to both of us if we could heve kept

John eway from the influence of his friends.6

l¿¿l .l-¡r. enirl fhaf ho u,se c=r-

(aS) "ue said that John wes safe.

(aO) Xe was safe, John safd / safd John.

(aZ) "lof,n wes safe, he seid / said he.

'these politiclans' of (aZ) fs a mere repetition of the thematic ,they,

regerdless of lts ffnal position. Of course, one could keep the usual

'precede and commend'ruLe if one claimed that the surface structure

of (AZ) is such that 'they' does not command ,these politicLans., but

nothing similar c€n hetp in (aS) ana (al). (aS) cannot be expleíned

with any other proposed rules, but it is okay accordlng to out Rule B.

'John' in (a:J is defínitely not too rhemetic - the subclause can be

lnterpreted as a sort of perentheti-cal cleuse which follows the highly
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rhematic 'a son to both of us' and even Ln the subordinate cleuse

some eLements carry higher degree of CD then 'John'. The 'strenge'

(aZ) Uoes not allow coreference es 'he' is the theme proper both in

545) and (aZ). frre distribution of CD which is determlned by the se-

mantics of these sentences, is not changed by the dlfferent word or-

ders. 'he seid / said ne' in (C?) is a sort of 'parenthetlcal theme,

and the dlfference 1n the degree of CD between 'he' and the rhematlc

'John' Ls too great.

Scrne more examples3

(ae) "Xe believes that Hubert wil-1 wtn blg fn 'p..

(AS) "Uary told hirn thet Hubert would take it etl in '?2.

(SO) "We g€ve him a picture of Hubert.

(Sf) His mother belleves that Hubert will win blg ín 'TZ.

(Se) mary told hls mother that Hubert would take it aLl in '?2.

(SS) we gave his mother a picture of Hubert.

fn (ae) - (50) coreference fs impossible as .he, resp. ,him, cerries

too low a degree ov CD. A little increase of CD cerried by the pronoun

(sentences (St) - (S¡)) makes coreference possible. For exemple, the

pronominal subject of (aa) is the theme proper; besides, it is (belng

a pronoun) the theme proper with the Lowest possible degree of CD.

'Hls'of (5t) telongs to the NP which cerries the lowest degree of C0

1n the sentence, however, 'Hls' cerries higher degree of CD than ,He,

ot (ae).

ns (SS) shows, the 'antecedent'c6n carry e reletively high degree of

CD if the pronoun cerries a hlgh degree of CD, too. (Our R:le B agaln. )

fn (SO) coreference ts impossible ss the difference fn CD between the

pronomlnaL object (tne element with the next lowest degree of CD ín

(SO)) anA the 'antecedent' which belongs to the rhene Is too gneat. The
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pronoun of (æ) cerrÍes a llttle higher degree of CD and coreference

becomes posslble.

Our rules ere valid not only for whole sentences but el.so for their

parts:

(Sa) "Nary's telling him thet Hubert would wln was a major mistake.

(SSJ Uary's telling his mother that Hubert would win was e najor mis-

take.

In relation to the whole sentence, 'Mary's telling hin that Hubert

would win' ls thematic but when coreference possiblllty is judged

wlthln the cycle l-n question, the result 1s the same as in (a9). ruetu-

ra11y, coreference ls possible fn (SS) as it has been in (sp).

The rules which has been exemplified so far are A), BJ, and C). Wnat

about D) anU E)? Rule D prohiblts coreference in sentences ffte (Se)

anu (sz) (ana (as), (sz)):

(SO) onft"r 
HE robbed the bank, John l-eft town.

(SZ) "ffre cops killed HfM when John tried to escape.

Rue1e E is, in fact, just a special case of Fule B. AI1 the previous

sentences that begln wÍth pronorninal subjects of the main clause ex-

emplify not only Rule B but also BuIe E. The pronomlnel subject of th€

mal.n cl-ause placed as the first word of the sentence cannot be any-

thing else than the theme proper, but this is prohlblted by our Bule E,

which says that the difference in the degree of GD between a prongun

which ls the theme proper snd its 'antecedent' is too great.6 That,s

why onl-y (Se) fs acceptable in the following dlalogue anO (SS) is not:

A: tllhat will John do tonorrow?

e: (sa) If he can, John will go to see a movl-e.

(SS) "ff John can, he wtII go to see a movle.
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In another context fs (ss) otayr

A¡ ll/111 John go to see a movle lf he can?

A: (Sg¡) If he cen, John w111 certainly go.

(SSU) ff John cen, he wlll certalnly go.

(The senantics has been slj.ghtly changed to get more natural answers. )

Both (sSb) ana (SOU) ere okay since 'if X can' and 'X' are equally corr

text dependent (and therefore thematic). In such case we can choose any

of the Xs as the 'antecedent'.

As for (Aa), ft is not a counterexample to Rule E. UYe are talklng about

'us' (ebout our rel.ations to John) end about 'John'. 'John' 1s not the

whole theme proper - it ls irst g-gg!-g!-!!. That's why it can be

'prononlnalized' 1n accordance with Rule B.

Bule E cen also explain the 'strange' sentences with toplcallzed ad-

verblals:

(ooJ tn rrer apartment, Mary smd<es pot.

(Of) "fr, ilary's apartment, she smokes pot.

(OA) fn Mary's apartment, her brother s¡ndces post.

(eal fZ fn Mary's brend new apartment in Detroit, she smokes pot.

(Oa) ruear her, Mary found a snake.

(OSJ 
ottb.r 

Mary, she fot¡nd e snake

(OO) fs d<ay slnce 'Mary' is the theme proper. (Of) aoes not aLlow ce

reference as it 1s imposslble to get some other theme proper than

'she'. Neither 'Mary' which belongs to the adverblaL that carries

higher CD than 'she' nor 'apartment' con be the theme proper. As for

(ee), any of the two genitives suits as the therne proper. (Even'In

her apartment, Mary's brother snokes pot.'is d<ay.) (Oa) fs accept-

able for sone people beceuse the structure of the long adverblel

phrase strongly resembles that of a clause, where 'Mary' can become
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the theme proper of the whole sentence. The explanation of (6O) and

(OfJ is valid even for (Oa) ano (OS). The adverbial- carries higher de-

gree of CD then the subject, which Ís the theme proper. (It is obvious

that 'Near' does not sult as the theme proper, eíther. )

Ssne 'Bed Ceses of PrononLneli-zation'

ïhe above-rnentioned 'dlrect díscourse analysis,of (Z) (funo 1972a) was

refuted by Hinds (fSZSe). The lnvelldity of Kuno,s claLm was proved by

(e), (S), ano (1o), According to Hinds, ,pronominalizetion, is impos-

sible when pessivation had been used to indicate that e Np is ,rhema-

tic'. Suotation rnar*s are used beceuse, as 1t has been mentioned al-
readyr Hlnds' concept of theme and rhene has only a certain superficial

slmilarity with the terminology of prague school.j However, Hlnds is
wrong even withln his own theory, as (SeJ shows. tÀrhet is wrong wÍtfr (Z)

wrren (e), (sJ, (ro), (oo), (oz), end even (6BJ are oray?

(Z) "fhat John was the best boxer in the world was claimed by him.

(e) ffrat John was the best boxer in the worl-d w€s never cl-aimed by him.

(S) ffrat John was the best boxer in the world was loudly and repeated-

ly clalmed by him.

(fO) ffrat John was the best boxer in the world wes claimed by him but

nobdy would bElieve such nonsense.

(ee) fne woman who rejected Peter is hated by him.

(OZ) fnat John was the best boxer of the world was cleimed by HIM.

(OS) fnat John wÊs the best boxer of the world was denied by him.

(z) is uau beceuse the theme-rheme structure it indÍcates does not make

sense. The subordÍnate eleuse is themetic and the unstressed pronoun in
the by-phrase is themetíc, too. The only posslble rhemetic element is
the remeining participle and copule. But it seens dl,fficult (wlthout

contrestlve stresses, i.e. wlthout readíng the sentence in question as
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belongring to the second-instance Level - for exemple: That John rvas

the best boxer in the world INAS cleined by him. ) to fl.nU e senslble

context where the copula or the participle could be the rheme proper.

This has nothing to do wlth coreference. (6s) sounds as bad as (7).

(OS) ff Thet John was the best boxer in the world was clolmed by her

(with'her' unstressed).

(e), (g), (ro), (oo), (oz), ena (oa) are okey since the VPs are made

naturally rhemetic with the rhematic adverb 'never', with the modi-

fication of the verb with 'loudly and repeatedly' etc. (OZ) tras ttre

rhematic 'HIM'. (66) ena (Oe) contain participJ.es which can be rhema-

tic in a natural. way - e.g. 'deny' lmplles negotion and negatlon is

usu611y the most rhematlc pert of a sentence.

Our ruLes can also explein sentences (ZO) ena (Zf). ft is usually said

that coreference is possible fn (zO) and impossible fn (Zf). ft ls, ln

fact, true only for the most usual ways of reading of these two senten-

ces, i.e. (zo) resp. ('zl). (n) can be pronounced, for example, es (zO),

(n), (tz). (eo) cen be pronounced as (za) - (tz).

(zOJ uis brother visited John.

(Zf) uf= brother was visited by John.

(zo) Hrs BRoTHER vísited John.

(zz) "nrs brother vlstted John.

(z:) ufs brother vlslted JOHN.

(za) uis BR0THEB was visited by John.

(zs) "Hfs brother was visited by John.

[za) xis brother WAS visited by John.

(fz) x:.s brother was visited by J0HN.

Everything fs as our rules predict. Ths 'antecedent' carrying a rela-

tively low degree of CD makes coreference possible in (zo), (za), (za),
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and coreference is impossible in (zZ) an¿ (zS), where our rule D pro-

hibits it. As for (Ze) ana (z?), which are not acceptable'normally',

they become acceptable in a context ln which the issue ls whether John

visited his brother or hls brother him. In such a context [i.e. as sen-

tences of second instence level), (Za) anu (?7) arlow coreference

(nufe C). Finally there are two types of sentences for which Postel

claims the existence of his Gl-obal Constraint on PronominalLzetl-on and

the restrlctlon prohibiting 'backward pronomlnalization' across a co-

pular verb of referential Ídentity.

(zeJ wno hates hls wlfe?

(zs) owno 
does his wife hate?

¡^^\ ..-
[öuJ Yfno f s nELeu py lrrÞ wrlsl

(ef) ft was Peter who kill-ed his wtfe.

(ea) "ft was Peter $,ho his wife kiLled.

(eS) ft was Peter who u,as killed by his wife.

(e+J Hrs wLfe hates who?

(fOJ ft was my punching him that ennoyed BiLI.

(eS) ft was my punching BiLl thet annoyed him.

(fs) ."x,nua annoyed him was my punching 8i11.

(eO) Wnat annoyed BilI was my punchlng hlm.

(ze), (aoJ, (el), anu (ee) allow coreference. These sentences are

second-lnstance level sentences coming from 'presuppositions' Like

'sonebody hates hLs wlfe', 'somebody is hated by his wife'etc. (RuIe

C and Rule e). rn (zs) ana (82), corefererteJ.s lmpossíble since the

first lnstance leve1 sentences, which are of following types: 'His

rrlfe hates somebody' and 'His wife killed somebody" do not a1low co-

reference. These 'presuppositlons' are lvrong es the given 'wffe' is

felsely 'specified' es beJ.onging to an unspecified person (nufe n).
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(eZJ aoes not allow coreference, elther. The first-instance level serp

tence would be 'He wss bitten by somebody's dog., which cannot contain

any intresentential- coreference. 'He' must have some earlier antecadent

(nufe nJ and the known entecedent cennot be coreferent with the unspe-

clfíed 'somebody'.

(az) "xe wes bitten by PETEF's dog.

(0ne should be consclous of the dtfference betreen the sEmantic rures

of coreference and the possibilltles gJ.ven by the semantlcs of a glven

sentenee and our knowledge of the world. For example, (n ) is okay,

wfrile (Ae), which h6s the seme theme-rheme structure (es well as deep

structure end surfece structure) does not aIlow coreference since it
is practiceJ-ly impossibre to imagÍne a context (e first-instance level
sentence) where the question is who was eaten by whorn. If we succeed

1n lmagining a suiteble context, coreference becomes possible.

(ee) f fnefr keepers were eeten by the TIGEFS.)

As for the possible reeding of (Za) - (eo) anu even (e+) es increduJ.ity

questions, the coreference interpretation is possible, probably for the

majority of speakers, because such questions do not correspond with

their distribution of CD to the stetements they are ,echoes, to. .Who,

in the lncredulity questions does not demand En answer, such a ,who.

stands for an alreedy known NP and the speaker Just shows thet he is
surprlsed thet the stetement which has been made is valtd for the Np in
question. Naturally, there mey be speekers who eveLuete the theme-rheme

structure of such sentences accordLng to some more ,formal, erlteria
('wno' in $ questions j.s rhemetic for them), end for them {ZSJ i-s

wrong es en incredulity question, too, not to mention (g4) which ís
'completely rvrong', the obl.igetory pJ.ecing of ,who, at the beginning of

the sentence and Do-Insertion not having been acconplished. (In fact,
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there is enother sentence type which 1s wrong for some speakers: 'Thls

1s the men who the fact that he had cancer surprlsed.' The possiblllty

or imposslblllty of coreference depends agein on the speaker's evalue-

tion of the degree of CO carrfed by the relatlve 'who' - Rule B egaln. )

fn (fO), the syntactic construction guarentees that '8i11' 1s themetlc

and coreference is posslble (RuLe B), except for (:.O) wlth sentence

stress on 'hLm' (nufe OJ. fn (SSJ, coreference ls possLble 1f ssntence

stress 1s placed on 'my'or'punchfng', (Rute e), but lf lt ls placed

on 'BiL1', eoreferb,rcels impossible (nufe C). (15) prohibits coreference

as our Rule B predicts. (eO) allows coreference as '8111' belongs to

the theme (nufe e).

Encf usig

The ruLes thet heve been presented and exenpllfied in thls paper cen do

without the whoLe heterogenous coll.ection of rules one was forced to

eccapt otherwise. The new ruLes are simpler, fewer and homogerrors.? They

dre also interesting because thay sho!¡ thet the theor.y of F.SP¡ t¡,-hl-ch is

ignored by the majority of llngulsts (or - 1f accepted - whlch is ,man-

handled' 1n unbelleveble ways), ls an instrument necessary for explana-

tlon of verious lingulstic phenomena. Even the vatidlty of the analytic-

a1 procedures used in FSP is indirectly confirmed by their use whlch en-

abLes us to make correct predlctions concernlng coreference reletlons.

Just to neme some other cases where FSF cen explaln cert€1n phenonena

whlch cannot be understood otherwíse, or which are usually 'explained'

by placing e'neme label'on them: Fillmore (fSZO) gives the folJ.ouring

sentences and cannot do more than note that the lest one 1s ungrammatL-

cal.
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(gS) nn oak developed out of GrvBry acorn.

(SO) every acorn deveÌoped into an oak.

(St) every oek developed out of an acorn.

(Se) *nn 
acorn devEloped into every oak.

The indefinite erticle of a thematlc subject meens either'one of the',

or 'e slngle', or it can signal a generlc noun. None of these meanlngs

fits in (S2); ft 1s imposstble (becerse of the semantics ot (SZ)) to

interpret 'An acorn' as generlc, or 'one of the acorns', or 'a single

acorn'. It is quite unnecessary to try to speek about dlfferent 'scopes'

of the quantifyers.

A slmilar problem was brought up by L6koff (19?O)

(sa) lofran and Max saw en explosion.

(SaJ An exploslon was seen by John end Max.

(93) means either 'John and Mex sew en explosion and it was the same

explosion', or 'John saw an explosion and Max saw enother one.'. (Sa)

is sald to mean only 'John and lvlax sâw en exploslon and it was the

same one.'The dÍfferenoe Ín possible leanings of (SSJ ana (S¿) fs

usually expJ.ained with different 'scopes' of the indeflnlte articles

in the active and pessíve sentence. But this is not true. If (94) 1s

pronounced with sentence stress on 'explosion', it can be lnterpreted

in both ways. Then, those who believe in 'scopes' would have to for-

muLate an edditlonal rule for certain sentence stresses which can

change 'scopes'. The indeflnite article of the thenatic subject of

(94) cannot obviously mean that the 'explosion' was generlc and the

other two meanlngs i'a single'and 'one of the') Iimit the number of

explosions to one. However, lf 'explosion' of (Sa) cerries sentence

stress, it cannot be themetic and the lndefinite Erticle with a rhe-

matic noun means 'some', 'an unspecS.fied'. That's why both Ínterpre-
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tatlons are then posslble. The seme is true even for (SS). fhe rhematic

NP with the indefinlte artlcle allows both interpretations. And vice

versa - (gS) crn mean onÌy 'John and Max sew en expJ.osion and it was

the same one.' as the thematic 'explosfon' wlth the lndefinite artlcle

must mean 'a single expJ.osion' or 'one of the expJ-oslons'.

(SS) mxru and MAX sew an expJ-oslon.

To sum up: there mey be reasons to formulate rules of the senantic 1n-

terpretatlon of the sentences above in terms of'scopes', but only lf

these are based on theme-rheme structure, not on sentence linearÍty

only (as the generally eccepted r¡echanical. 'scopes'are).

êeeelg¿4

"The concept of communicatlve dynamism is based on the fact that 11n-
guistíc cømunLcatlon is not a static, but e dynamic phenomenon. By CD

ï understand a property of cor¡municatlon, dlsplayed in the course of
the deveLopment of the inforr¡atlon to be conveyed and consisting in ad-
vanclng thls development. By the degree or emount of CD carried by a

llngulstic element, I understend the relative extent to whlch the e1e-

ment contrlbutes to the development of the communicetlon, to whLch, as

it were, lt 'pushes the communlcation forward'. Thus, if examined 1n

its unmarked use, the sentence He was cross could be interpreted in re-
gard to the degrees of CD ês foLLows. The lowest degree of CD 1s car-
ried by !!9, the highest by æ, the degree cerried by lgE ranking
between them."
(Firbas 19'71, p. 135-136)

"tlle hold that between the comparatively least important element, the
theme proper, and the conparatively most important element, the rheme

proper, one can observe a gemut of degrees of varying importance, of
varying communicative value, of varying CD. It is, of course, not al-
ways easy to drow an exect dividing lLne betreen the transition and

the theme on the one hand, and the transition €nd the rheme on the
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other. In such cases j"t l-s necessary to attempt at leest a correct
es tim a te of therel-ativeimportance of the elementscomposlng

the analysed structure."
(Firbas 1959, p. ¿l2)

"In this connectl-on it is worth notice that in some cases even a the-
matic element may contribute considerably to the development of dis-
course. Thus fn a sentence of the type A glrl broke È vase, the the-
matic subject cerries a conparatively high degree of CD (th6 norì-ge-

neric lndefinite article marking out e new iuea). Yet as the other

elements are more dynËmic stilI, the subject is felt to be themetic

owÍng to thep re ssure exerted by thebasicdÍstrlbutlon ofCD.

This means that the fect of the theme carrying the Least emount of CD

does not preclude the possibilj.ty of its carrying a new piece of in-
formetfon. "
(rirUas 1959, p. 4243)

"I believe that much valuebLe light can be thrown on the functlon of
languege in the very ect of communicatlon by e consistent inqufry lnto
the Laws determining the DISTRIBUTION of degrees of CD over linguistÍc
elements capable of carrylng them.

The following note w111 be relevant here. It wiLl answer the question

of what llnguistic elsnents can become bearers of degrees of CD. f
agrree wlth D.S. Worth thet a linguistic element - sentence, noun phrase,

word, morpheme, submorphemlc segnent, etc. - may be singled out ln or-
der to esteblish a sharp ad hoc oppositlon (contrast): !gU-!AgJ¿!ÈS.
Jenda VlTËzIL. The fact that VfTÈzIL may appear 1n sharp ad hoc contrast
to yf!þ! ('is winning') shows that the elemeni -! t"y beoome the ac-
tual bearer of the contrast. Under the circumstances Lt would be the on-

ly element conveylng new information (and therefore be contexh¡ally ln-
dependent), whereas eII the other alements would convey known lnforr¡a-
tion (and therefore be contextuaLly dependent). Normally, the element

-il would not cerry the highest degree of CD as 1t does in the highly
marked exsmple under discusslon; but even then, on eccount of its se-

mantic content, it would have to be regarded es a carrier of CD. All
linguistic elements, lncluding morphemes and submorphemic exponents, are

capable of carrying degrees of CD, as long as they convey some meaning.

It may have been gathered from the above note that elements bscome con-
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textually dep'ndent and ln consequence carriers of the lowest degrees
of cD owing to the operation of the context. They assume thls function
irrespectlve of the positions they occupy wlthln the llnear a*angÈ
nrent. (I avold the term 'word order. here, because words are not the
only elements concerned. ) strlctly speeklng, contextuar dependence or
lndependence is determlned by whet r have calred the narrow scene, i.e.
in fact the very purpose of the communlcatron. Thus in the sentence
John hes gone up to the window, lhe window may be rvel.l known from the
preceding context, but the purpose of the communication being the ex-
presslon of the direction of the movement, lhg wfndow necessarily ap-
pears contextually lndependBnt. Under the circumstances, it is _ to
use Helllday's epproprlate te¡ms - non-deriveble, non-recoverable from
the precedlng context.

Let me now turn to contextually independent eLements. fn determlning
their degrees of cD, two further factors are r.ri prev: (i) the sernantic
structure, (fl) positlons of the elements wrthin the línear err6nge-
ment. By the semantic structure of a sentence r understand the sem€ntlc
contents of the sentence elements and the semantÍc relations Ínto whlch
they enter.

r w1li- first illustrate the operatlon of the sementic structure. An ob-
ject expresses the goel (outcome) of an action conveyed by the eccom-
Oanyinq verb. Provided jt is eonte-xtueLl.), independent, it wÍLi côÌ-î-y ù
hlgh.r degree of co than the verb. This is because fro¡n the polnt of
view of communlcation, an unknown goal (outcome) of an action appears
to be more lmportant then the action itself. A eontextualJ.y lndependent
object wÍl1 carry a higher degree of cD than the verb irrespective of
the positlons occupied withfn the linear Errengement. (f have read a
fine bod<, fch habe ein schtjnes Buch gel.esen. ðetI .isem pEkngu knihu.)
slmilerly, a contextuall-y independent edverbiar erement of p].ace ex-
presslng the directlon or destÍnetion of a motion wiLl" exceed tn cD e
verb expressing the notion. This is beceuse, communÍcatively speaking,
an unknown dlrection or destinatlon of a motlon is more lrnportant than
the motfon ttself. (I flew to London, Ich floq nach London. Ich bin
nach London geflogen, LetÈI jsem do Londlna. J

As to the subjects of the two structures discussed in the two preced-
ing paragraphs, eech w111 carry the Losest degree of cD withln the sen-
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tence provided at least one of the remalning two elements is contextu-

ally independent. Thls is understandable, for a known or unknown agent

€xpressed by the subject appears to be communicatively less important

than an unknown actlon expressed by the verb and/or an unknown goal

(expressed by the object or the adverblal element of place) at or to-

wards rhich the actlon fs dlrected. (Cf. tne examples offered above and

also A glrl was readlng an lnterestfns book' @
g3J4q!g, Ein lilildchen hat eln lnteressantes Buch qelesent $
MtidchEn 1st nach einer unbekannten Stadt qerelst. )

The situatlon would be dlfferent 1f the subiect expressed a person or

thlng'existi-ng'or'appearlngonthescene'andlfitwereaccompani'ed
by a verb expresslng the notion of 'appearance' or 'exlstence on the

scene.. If under these circumstances it ls contextuelly independentt

the subJect wlll calry a higher degree of CD than the verb' Thls ls be-

ceusÊ" communlcatively speaking, an unknown person or thing appearing

on the scene is found to b€ morB important than the fact of existence

or act of appearing ltself. Thls holds good irrespective of the posi-

tlons occupied by the respectlve elements within the sentence' (n pirf

g@9g. Ein Måidchen kam j'ns Zimmer. Ins Zlmmer kam ein iläd-

chen. Ins Zimmer ist eln Mådchen gekonrmen' Do pokoje veËla dfvka' )

Not all s€mÊntlc contents and relatlons, howeverr are capable of slg-

nalling degrees of cD in the way indlcated above. There are evidently

also such types of semantlc content as let the linear arrengement it-

selfdete¡minethedegreesofCD.Thusacontextuallyfndependentin-
finltive of purpose carries a lower degree of cD when occurring lnlti-

ally than when occurring flnally (In order to see him. he went to

!¡9gg, He went to Prague 1n order to see hlm). Slmilarly, wlth the

indlrect and dlrect object, provided they ere contextually independentt

the one comlng later withln the linear arrangement carries a higher de-

sree or co. (!s-sgysl-Þ9¡z.g.glÈ', @.)
Thenotesthathevejustbeenofferedhaveshownthatthedlstributlon
of degrees of cD over the sentence elenents (the signalJ-ing of the de-

grees) is an outco¡ne of an lnterplay of three factors: context, seman-

ticstructure,linearerrengement.Thenoteshevealsoindlcatedthat
according to the contextuaL sltuation, in other words, the contextual

dependence, the dlstrlbutlon of degrees of cD over a sentence struc-
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ture may vary. AI1 the possible variations (reaÌizations of the distri-
butÍon) constitute the contextuel applicability of the sentence struc-
ture. Before proceedfng further, Let me insert a note on the linear nr-
rangeÍnent.

Sentence iinearity is an lndj-sputeble fact. It makes the speakerT'writer

arrange the llngulstic elements in a linear sequence, in a Iíne, and

develop the dlscourse step by step. I belleve to be right in assuming

that the most natural way of such gradual development is to begln at
the begÍnning and proceed in steady progression, by degrees, towards

the fulfilment of the communicative purpose of the discourse. ïf this
assumptlon is correct, then a sequence showÍng a gradual rise in de-
g?.aes of CO (i.e. startlng with the lowest degree end gr€dually pass-

ing on to the hlghest degnee) can be regarded as displayi.ng the basic
distribution of CD. I also believe to be rlght in assuming that this
concluslon 1s quíte in harmony wfth the character of human apprehension.

On the other hand, 1t seems to be equally in accordance wlth the char-
acter of human epprehension that in a discourse made up of e longer
string of verbal sentences, the beslc dlstribution of CD in the fullest
sense of the word (i.e. one throughout whlch, graduelLy, every element

becsnes a carrier of a higher degree of CD than its predecessor) can

practlcally never be accomplished. Within such a distribution every el"e-
ñéñ+ u6, r'l ¡ { a€nøo}i aa p¡,+ +hi o i c ^¡} +hñ u,á,, rh^ ii ¡^^,,---nq, !r rç

is structured. In order not to jeopardize comprehension, the dl-scourse

1s continually lnterspersed with elenents conveylng information known

(dertvable, reecrverÊbLe) from the prevlous context, i.e. by elements

that have been desLgnatgd here es contextually cependent. It is through

these elgnents that rellef fron the steady flow of new information is
constantly provlded.

The fleld wlthin which the distribution of CD takes plece is neturelly
the entire dlscourse. This field, which may often beocme very extensive,
is subdlvlded into fields of lower rank, provided, e.9., by chapters,
paragraphs, sentences, subordlnate cleuses. Fìemaining within the sphere

of complex sentences end structures renklng below then, I subscribe to
A. Svoboda's vlew that distributional fields are provided by grammati-

cal structures that convey either explicit (open) or irnplicit (niAOenJ

predicatfon. (UnUer the latter headlng come structures formed by head-

words and their accompenying attributive words or phrases. ) In provid-



42

ing distributional (conrnunicative) flelds, grammaticel structure cuts,
as it were, longer or shorter sections out of the linear flow of the
discourse. As may have been gothered from what has been saLd before,
according to their contextuaL dependence dist¡ibutlonel flelds may

f u n c ti on in different per sp e c ti ve s. As the sen-
tence is not the only type of structure providing a distributional
field, it 1s - stríctly speeking - possible to speak of other kÍnds of
functional perspective than that of a sentencer Ê.9. r that of a subot-
dinate clause or thet of an attributive construction.

The mutual relatlons between context, semantic structure and linear
arrangement may be sunmed up es follows. Determining the contextual
dependence oF the distributionaL fieJ.d, the context overrules the se-
mantic structure and the linear arrangement in the lnterplay of means

signalllng the degrees of CD. It will be remembered that the sementíc
structure and the Linear arrangement (in other words, the basic distrl-
bution of CD) can effectively perform the signalling function only
within that section of the distributional- field which has reneined un-
affected by the context, i.e. that section which has remained contextu-
ally independent. "
(riroas 19?J., p. 136-f39J

"semantic structure ceases to operate in what we have terrned after D.L.
Bolinger second instence sentences, i.e. in such as contaln one element
singled out for special attention (usua1ly for the seke of heavy con-
trast) and functioning as one-element rheme proper, ell other elements
forming an extensl"ve theme proper. Any elønent csn become rheme proper
within second instance (HE wrote an interesting book).,,
(rirbas 1966, p. 24t)

we maintai-n that the function of the sentence in the act of
communication can be successfuJ-ly interpreted if three J-eve1s ere kept
separate: those of the sementic and the grammatical structure of the
sentence and that of FSP. As we see it, the theory of FSp mekes it pos_

sible to understand how the semantic and the grammatical structure of
the sentence function at the very act of communícation, i.e. et the
moment they are called upon to convey some extra-linguistic reality re_
fl-ected by thought and are to appear in an edequate kind of perspective.',
(ftrbas 1966, p. 241)
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It is lmportent to stress the greet difference between the Prague

school's FSP end the use of the terms'theme'and'rheme'by Halliday

(fSOz-Oe) or Enkvist (tsz+), whose 'themes' and 'rhemes' ere synony-

n-,,-.,i#h ìni*{oì ¡oe¡ €inal eanfon-a olamon}e fha Þ¡-¡¡,a 
^¡n-a¡l¡!9F¡¡.999!v9¡lu9Pw

of CD is a generalizetion and an ebstrection from analyses of con-

crete texts, where it is possible to divide every sentence into the

known ('given', context dependent) part and the unknown {'new', con-

text independent) part, a generelizatfon and €n abstraction which is

velid even for the inítial sentence of a discourse, where ell infor-

mation may be'new' ('Once upon a time there was a king.'), and iso-

l-ated sentences without any known context.

Appendix B fTso Remarks on

It is rather difficult to discuss the earl-j-er attempts to explain Eng-

lish reflexives since nearly all crucíaÌ exemples in Jackendoff (f972)

or Postal (fSZf) are semantically dubious - e.g. 'I soLd the slave my-

ÞEIl. u¡- ¡ uuugrlL LlrE ùrsVE I uI lllrlrÞtsIr. LEL s LdÁE JuÞL UrlC M-

sonable 'semple':

^John wos sheved by himself. (with unstressed 'himself')

Postel (l-g?tJ proposes for sentences like this a constraínt calLed the

Cross-Over Principle, which says roughJ.y that a trensformetion cannot

move an NP over another NP with which it is coreferent. However, this

cannot explein why the same sentence is okay with stressed 'hímself'

and Postal has to claim that the above-mentioned sentence with stressed

'himself' hes the following 'fancy' Deep Structure:

[tne one fone shaved John]" was John.]"
"l "z

Of course, it is impossible to prove thet a theory which uses such pow-

erful instruments as gJ-obal constraints and which can postulate e new
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abstract deep structure every time it meets a problem, ls wrong, but

it would be nlce to do without such thi.ngs.

Jackendoff's solution is besed on hls so-called Thematfc Hierarchy

Conditlon on Reflexives (tnts has nothing to do with the notion of

'the¡ne' of FsP) which operates with sementic roles vaguely reminfscent

of FLllmore's 'cases'. As another version of Jeckendoff,s Themetlc

Hierarchy Condltlon (on the passive transformetion) is wrong (as Gee

(rsz+) tras shown) it would be rather optimistlc to believe that thls
one does work, and Jackendoff does not make any attempt to explein why

therê should be any difference between the effect of hls condftion on

the sentence with an unstressed and a stressed .himself,, either.

r belleve that even the behavl-our of reflexives can be expl.elned uÉthin

FSP. Our sentence wl-th unstressed 'himsetf. is ungremmatlcal since l-t

mekes no sense fron the pofnt of view of FSp: The deep structure ,Hir¡_

seLf shaved John' (whlch is, of course, wrong and which can be ,saved.

by a passlve transforrnatlon 'triggered, by the needs of FSF) cannot be_

co¡ne the ebove-mentioned sentence wlth unstressed (end therefore the-

matlc) 'himself' whlch woul-d annul the result of the passive transforrna-

tlon. 0n the other h6nd, the stressed (end therefore rhanatle) -himself,

does not clesh wlth the needs of FSp, which triggered the passivization,

and the sentence with stressed 'hlmself, is okey.

Harada - salto 1971 has shown thatthere exist sentences which cennot get

the rLght reflexive i.nterpretation in the cyclicar way Jackendoff 19?2

proposes. rn'John belleves hlmself to be herd for Bilr to understand.,,

'himself' must get coreferent with '8i11, ln the lower S it cor¡es from

and the correct coreferent lnterpretetlon (Jotrn + coref. hlmself) is
bLocked. But it 1s the same thtng with elr Np's whfch shouLd be inter-
preted as coreferent but cennot be in Jeckendoff,s wey, as Jackendoff
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reasons ebout the cases of interpretatively esserted coreference, on-

1y and lgnores the cases of 'sententfal-ly asserted coreference, (e.g.

The mornlng-star and Venus are the seme cetestial body. ) and .faotual

coreference' (coreference based on our knowledge of the world, whlch

makes lt posslble to 'mark as coreferent' e.g. the followlng I'lp.s:

'the infenous Amerl-can presldent at the beginning of l9?O,s, and ,Rlch-

ard M. Nixon').

The solution may be Ín runnlng the interpretation in cycles paraltel

to the syntactic trensforr¡atlonal cycLes wlth the possibtl.lty of

'I-oops'- e.g.¡ reflexives would be first interpreted on theLr respec_

tlve cycles and then, If they are raised, on the next cycle. If the

reading on a hlgher cycle clashes wlth that obtained on the lower cy_

cle the latter ls annuled. Thls sorves the problem presented in Harada

- Saito 19?1. Some klnd of'reinterpretetive rule, is necessary even

for the cases of 'sententielly asserted coreference. and ,factuel co_

reference' where the NPs in questlon becone flrst narked es noncor€þ

ferent b¡z the rufes of interoretatlrfely asserted rorefe¡enno,
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Notes

This paper is an enlarged and revised version of .Pronominalization

RuJ-es' pubJ.ished ín Papers from the Third Scendinavien Conference of
LÍnguistlcs, ed. by F. Karlsson, Turku 19?6.

1 Wasow (1S25) ergres egainst the proposal of Harmen (1S?Z) wno an-
swers in Herman (I9?s). However, Harmen (1926) avolds the ergument
presented above and his reasonlng is far from convlncing. For ex-
ample, one of Wasow's arguments isl It is well known that the ope_

ration of Dative Movement depends on whether the direct object fs
,+pronominel. ( He gave me 1t, vs. He gave me the book.) So Detive

Movement must follow NP Plecement. 0n the other hand, passlve can
follow Datlve Movement; and, according to Harman,s proposal., passl-
vízetion must precede the substitution of variables (trtp placementJ

- cf. the exampJ.e wlth'burglars'. These assumptions are, of course,
jointJ-y inconsitent. To save his theory, Harman (tSZ6) ls forced to
'cheat' in the following way:

aJxgeveytoz
bJ x gave NP to z (- NP Plecement of q¡ç qf the variables only]
c) x gave z NP (= Dati.ve Movement)

d) z was given NP by x (= Passive which moves only varlebles)
e) NP wes given NP Uy NP (= NP Plecenent of the remainlng variebles).
Thj-s is no honest soLution and 1t does not work either, l-t can save

the cruclal examples wlth 'burglers' only if the idea of transforma_
tíon cycle is given up and there is no sensible wey to generate sen_
tences like 'The women he loved deceived John., es the pivotal polnt
of Harman's proposel is that the leftmost occur€rnce of a verible is
substituted by a NP while all other occurences of that veriable get
pronominalfzed. However, Harr¡an's proposal was quite revolutionary,
as it was the first attempt to get ríd of the .precede and command,

ru1e. For example, NP Placement applles to underlylng structure of
r) to ylela (:)r
f) [x left town lafter x robbed the bank.] 51 ] SA, [x:John]
{:) lofrn left town efter he robbed the bank.
Adverbial Clause Movement epplies to (:J to yietd (6Jr
(A) After he robbed the benk, John left town.
AfternativeLy, Adverbial Clause Movement epplles to fJ yteldÍng
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S)[ntt"" x robbed the bank, x teft town], [x:John]
and NP PLacement follows:
(SJ nfter John robbed the bank, he left town.
There is, horyever, no way to get (¿)l
SA) 

+Ue left town after John robbed the b6nk.

2 There is e way to evoid the problems with Nps contalnlng quanti_
flers. One can cLaim that only a N ls pronominalized by another N

lnsteed of a NP by another Np. Therì,his, from Dougherty,s example
comes about from 'son + genitlve,. UnfortuneteJ-y for the transfor-
matlonal-ists, stronger arguments agalnst their hypothesis appeared
durlng the seventles. For example, Kayne (tSZt) aescribes the be_
haviour of c1ltic pronouns in French. The argument Ls es foLlows:
Clitlc novement operates only on pronouns; therefore, if there is e

transformational rule of pronominalizetion, it must precede clitl-
clzatlon. However, there are 'ases where clltlc mo.¡ement shcuÌd
then be able to move d pronoun to the left of its antecedent, but
the resulting sentence is ungrammaticar. rt means that constraint
rr demands thet pronominelizetion forlows cliticizatlon. These in-
compatibJ.e demands can be evoided only by assuming thet pronouns
ere present underlyingly end get interpreted leter. Those sentences
where there is no possible interpretafi_on are ungrammatical.

3 These rules are based on what can be called 'a common denominator-
of the cetegories prevlously used to limit the possibilities of
'pronominalization', whÍch lnclude a specification of sentence li_
nearity, a speclflcetion of stress level, a deflnltion of subject
and nonsubjectr a definition of main clause and subordlnate cl-êuse,
a specificatl-on of the sentence type (complex sentences wlth indi_
rect speech versus other conpl.ex sentencesJ, etc., etc.

4 Fule E Is just a special case of Rule B. ft speclfles one typj-cal
case where the degree of Communicative Dynanism carried by a full
NP would be too much higher than that of a pronominal theme proper.
The restriction as it is formuleted in Fule E is, in fect, to se_
vere. As we shall see leter, sentences (aZ) ana (aS) snow that it
ls possible to have pronomlnal themes proper if their respective
antecedents are pleced in some kind of perenthetical expressíon
which carrles a very low degree of CO.
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5 There is a usual sort of dialogue which hes been observed by every-
body: Person A is sitting alone in an otherwíse ernpty room. Person

B pokes his heed in and asks: 'Is he in here?'. A replles: 'Who?'

regardless of the loglcal truth that the answer should be an in-
stant 'No.' for eny possible antecedent of 'he'.

6 See Note 4.

? The interpretative theory has been used Bs it is not as discredited
as the more usual" transformatlonal hypothesis. However, it must be

emphesized that the conclusions arê ín no way dependent upon this
theory. It woul-d be possible to construct, for example, a model

where pronouns are generË¡ted with indLces determining coreference
reletions and the resultlng sentences would be gremmaticel only when

thecoreferencema¡{<erswou1dnotc1ashwl.thth'@!
of the trensformations the sentences Ín questLon hed undergone and

their semantics.

I and 9 folLow after the blbllography.
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Note I After having flnished thls paper, I could reed.the doctoral
dissertatlon of T. ltlasow ("Anephoric Relations in Englfsh,',
unpublished, Massechusetts fnstitute of Technology, I7TZ),
which contains some counter_exanples to Rule A, mostly sen_
tences wlth generlc Nps. (,rrllhen they sre hungry, tigers can
be dangerous.', .If he hes En ugly wife, e nen should flnd
e mlstress.'etc. - The nale chauvlnist pig is postal (,,0n
Coreferential Complement Subject Deletion',, Linsuistlc In-
gg!g¿, !:4, 439-500), not me.)Such ,generlc pronouns, can
be perhaps expleined as having ,antecedents in the situation,
1n the sense of our knowLedge of the words used in generic



Note 9

53

sense. As for ltlesow's other examples wlth lndefinite but
specific 'postcedentsi ('Rfter BiIl kissed herr e certain
young ledy bLushed repeatedly.,, .That he was not elected
upset a certain leeding politlcien.. etc.J, these are ex_
ampìes of the speaker's Þower to present a par.t of e sen_
tence as'known to the llstener., even when it ls probeble
thet the knowledge 1s not shared by the listener. The
speeker talks 1n lndeter,rnLnete terms, but he has ã defi_
ntte lady/polltlcien 1n hfs mlnd.

In the paper mentioned in Note g, Wesow has also shown
thet some pronominel rhemes proper standing before their
'antecedents', are possfbLe in specleJ- contexts, e.9.: ,ÍVes

it after you robbed the bank, that llary left town? No. Af-
ter HE robbed the bank, John left town., It is quite inr-_

nñeê{hlÞ {n con#--^-- hì--r-^J ñ ,, ^ t ^ /^^\ert nulc o ë,ru u tct. [.r5J ano
(SZ)). some more exemples where Rule D cannot be cencelled
by any context:
*ft was HE who k{lÌed Peter,s wife.
+It was HfM Peter's wlfe klIled.
* It was HfS wife who killed peter. [Compare with ,It was
his WIFE who k1lled Peter. .. )

+ft was HIM Peter.'s ,¡rj-fe kLlled. etc.
(See atso sentences (ze) - (aeJ in the main text. J
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VERGLEICHENDE STUDIEN ZUR PROSODIE SCHI^IEDISCHER DIALEKTE

Eva Gårding

Vortrag an Phonetischen Institut, Hamburg, 3.I1.76

Das Schwedische und ijberhaupt die skandinavischen Sprachen sind zu

prosodischen UnÈersuchungen sehr geeígnet. Ein Grund dafür ist, dass

die Prosodie dieser Sprachen ausger Ausdrucksrnitteln wie Betonung

und SatzinËonation auch zr¡eierlei Betonungsarten von mehrsilbigen
I.¡örÈern hat - die sogienannten Akzente.

Ein sch¡^¡edisches Wort hat also einen von zwei Akzenten, Akzent 1

oderAkzent 2. Als Beispiel gebe ich ein berühmtes minimales paar,

[ãnden] 41, [àndenl A2. Die Beronung liegt auf der ersren Silbe in
beiden I,Iörtern, aber das prosodische Muster ist verschieden. Für
den grössten Teil des i¡ortschatzes ist der Akzent rnit der Wort-
struktur verbunden. Man kann daher den Akzent vôn der l.¡ortstn,ktur
ableiten und umgekehrt. I^ler ein zweisilbiges HauptworÈ in bestirm¡ter
Form nit Akzent 1 in der LauÈkette erkennt, z.B. ánden, der weiss
sofort, dass die unbestinmÈe Form einsilbisch sein muss, also ánd

mit der Bedeutung hlildente. irlenn dieselbe Lautfolee Akzent 2 hat -
ànden -, dann kann man darauf schliessen, dass der Stamm zwei-
silbisch ist, ànde, r^¡as Geist bedeutet.

Das hleglassen des Akzentunterschieds beeinträchtigt sehr wenig die
Kommunikationsfähigkeit. Die Bedeutung ist nämlich in Zusamnenhang

in fast a1l"en Fäl.1en eindeutig. Die schwedisch-sprechende Bevölkerung
in Finnland zr:n Beispiel kommt ganz gut ohne Akzente ar¡s.

Die Akzentregeln sind also iû allgemeinen von der WortstrukÈur ab-
hängig, r¿ie aus dem angeführten Beispíel - einsilbiger Srarun -
Akzent 1, zwei.silbiger Staûm - Akzent 2, hervorgeht. Die meisten
dieser Akzentregeln sind den Dialekten gemeinsam. Ein I.lort, das in
Südschweden Akzent t hat, hat auch in Norden Akzent I, un<ì so weite¡.

Die Manifestationsformen der Akzente sind aber in den Dialekten sehr
verschieden, wie aus Figur I hervorgeht. Sie zeigt schematisierte
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Grundtonskurven von Zweisilbern in neutralen Aussagesiltzen in 1oo
Mundarten

Dieses Material wurde von dem bekannten deutschên phonetiker und
GermanisÈen Ernst A. Meyer gesalmelt.

Die Kurven oben links in der Figur stanmên aus stockholn. Die schema-
tisierte DarstelLung bezieht sich auf die beiden Silben in jeden Ï,Iort
Die senkrechte Linie in der Mitte bezeichneÈ die Si1-bengrenze, die
waagerechte Linie die Zeitachse, tr{ir sehen hier, dass AkzenÈ 1 von
einen Tongipfel gekennzeichnet ist. Der Gipfel liegt etr.¡a an der
Silbengrenze. Akzenr 2 lnat zweí Tongipfel, einen für jede Silbe.

rm ersten Augenblick scheint der variationsreichtun der Äkzentforrnen
ganz überwältigend zu sein. Aber es stellt sich heraus, dass sich
diese Kurvenformen in zwei Hauptklassen gruppieren lassen. Für diese
Gruppierung benutzen wir als Kriterien - wie Meyer - die Zahl der
Èonâlen l^/endepunkte und deren Lage im verhältnis zu den silben. Die
eine Gruppe hat zweigipflige Tonkurven für Akzent 2, eingipflige
für Akzent 1, Die andere Gruppe hat eingipflige Kurven für beide
Akzente. Der Unterschied 1iegt hier in der Lage der Gipfel. Akzent 1

kommt immer früher al-s Akzent 2 oder mit Meyer's l./orten! ,,Akzent 2

folgt inrner in respektvollen Abstand auf Akzent l"-
tr'igur 2 zeigt diese Analyse der AkzenÈformen und ihre geographische
Verbrei tung.

Beispiele der Akzenttypen enthä1t das Kästchen in der rechten Ecke.

Nu11: Kein Akzentunterschied

Typus 1: Ein Gipfel für Akzent 1 und einer für Akzent 2.

lAl Früh in der ersten Silbe für Akzent I und spät in derselben
Silbe für Akzenr 2,

18: Spät in der ersten Silbe für Akzent 1 und früh in der
Zweiten Silbe für Akzent 2.

Typus 2: Ein Gipfel für Akzent I und zr¿ei für Akzent 2

2A: Spät in der ersten Silbe für Akzent 1
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28: Ein ial in der ersÈen Silbe und ein später Gipfel in der

zweiten Silbe für AkzenL 1.

ni- oa¡or¡nhicnha l¡arhrei¡¡rno diaepr Âk?ênitvnêñ fä'l1f mif in

Schweden wohlbekannlen DiaLektgrenzen zusårlmen. Die alten Dialek't-
grenzên gründen sich auf lexikalische und morphologische Kriterien.

Es gibt eingipflige Akzente 2 in Südschweden, das heisst in den alten

dlinischen Provinzen, in Dalarna inMittelschweden und auf der Insel

Gotland. In den übrigen Teilen Schwedens überwiegen die zweigipfligen

AkzenÈe 2. Fast alle schwedische Dialekte in Finnland haben keinen

Akzentunterschied, Die Manifestationsf ormen der Akzente in den Dialek-

ten geben der jeweiLigen Intonation ihren besonderen Charakter. Wir

haben sogar in einem Experiment gezeígt, dass typische DialekÈe er-

kånnt werden können, auch wenn die segmentale Information fehlt.

Dazu haben ¡.cir den Kehlkopfton oit einem Laryngographen isoliert
(Fourcin & Abberton 1971, Gårding et al. 1975).

Auf de¡ Grundlage, die uns die Typologie gegeben hat, haben wir ein

Projekt angefangen. Das Projekt heísst Schwedische Prosod_ie und

¡¿ird vom Sch¡,¡edischen Humanistischen Forschungsrat unterstüt zt, Es

beschäftigt ausser mir seLber auch Gösta Bruce, der seine Doktor*

arbeit in diesem Rahmen macht.

Unser Ziel íst es, ein Model1 zu entwickeln, das Intonationskurven

für alle schwedische Sätze in al1en fünf DiaLekttypen generiert,
unabh¿ingig voû SalzÈypus und von der SÈruktur des Satzes.

Die Methode bestehÈ darin, Tonkurven von Phrasen mit Akzenten in
verschiedenen Kontexten zu vergleichen. Auf diese I,Jeise versuchen

wir, die Beiträge von den AkzenÈen und den anderen Variabeln zu

zerlegen.

In diesern Vortrag ¡,¡erde ich mich auf drei Dialekte und auf ein be-

grenztes Material" beschränken. Das Material besteht aus Nominal-

phrasen, die als neutrale Aussagen geäussert wurden. Die Testphrasen

enthalten alle vier Konbinationen von Akzenten und eine variierende
ZahL von unakzentuíerten Silben zwischen den Akzenten. Die Mitteiler
r¡utden instruierÈ, drei verschiedene Betonungsmuster zu verwenden.
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In einem Muster wurde den Adjektiv und dem SubstanÈiv gleiches Gewicht,
d.h, gi-eiche Betonung, gegeben oder/aber es r¿urde das Arljektiv oder
das Substantiv betont.

Der jetzige Stând unseres Modells geht aus Figur 3 hervor. Das ModelL

kann die Tonkurve für eine Phrase generieren, díe die folgende Infor-
maÈion hat: Silbengrenzen, Phrasengrenzen, l^lortakzente, SaÈzakzent

und SatzËypus. I^¡ir stelLen uns vor, dass die Dauer der SegrnenÈe mit
derselben Information schon berechnet Ì{orden ist. Eine typische Input-
phrase ist unten in der Figur zu lesen: t""-rêå-r"-*3nno] 'eine
längere Nonne'. Die Regeln, oder Kom¡andos, repräsentieren die
linguistischen Komponenten unseres ModelLs, l,lortakzent, Satzâkzent
und SaÈzintonation, Die Regeln schreiben Tonbewegungen zwischen 3

relativen Tonebenen vor,

Sehen wir uns zuerst die Kcrnmandos für StockhoLn an! Es gibt eine
Steigung-Fall-Bewegung für beide Akzente, aber nit verschiedenen
Domänen: Akzent 1 fängt früher an - schon in der präakzenÈierten
Silbe - und hört früher auf als Akzent 2.

Die AkzenÈe für Südschwedisch wêrden auch durch eine Steigung - Fall-
Bewegung realisiert und Akzent 2 kommt auch hier später als Akzent L.
Die Domänen sind aber im Verhältnis zum MiEÈeLschwedischen verschoben
Akzent 1 markiert die akzentuierte Silbe und Akzent 2 unspannt auch

die folgende unakzentuíerte SiLbe, Im Ostschwedischen gibt es, wie
ich schon e¡wähnt habe, nur einen Akzent. Der ist dem südschwedischen

Akzent 1 oder dem nittelsch¡{edischen Akzenr 2 ähnLich.

Der Satsakzent - P steht für Prominenz - isr in St.ockhol¡¡ eine
Steigung, die nach den Akzentfal,l einsetzt, Infolge der Zeitver-
schiebung der Akzente trifft der Satzakzeût die akzentuierte Silbe
nach Akzent L und die folgende unakzentuierte Silbe nach Akzent 2.

Der Satzakzent in Südschweden und in Finnland ist derselbe, d.h,
ein Fal1 zu der niedrigsten Ebene, der den Akzentfall erseÈzt.

Die letzten Komnandos sind die rntonationskomandos der drei Dialekte
- S bedeutet Aussage (statenent). Der Unterschied kann auf folgende
Weise ausgedrückt werden, Der Ton ist in Stockhok¡ durch den Såtz-
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akzent hinaufgezwungen worden und rnuss, um eine Aussage zu werden,

auch wieder herunterkomen. Das geschieht im ersten Ko¡mandeo. Die Be-
ri-^---^^- -\ ,-r r\ 1 -urrrÉurrE,cu a) úLLu u) ucLfctlel¡ oell ¿eILpunKLqleSes fAIleS, def von (lef

Struktur abhängig ist.

In den anderen Dialekten ist der Ton durch den Satzakzent schon auf
der untersten Tonebene" Daher ist kein Fall mehr notwendig.

MiÈ dem z!/eiten IntonaÈionskonrmando markieren wir die Ebenen, wo die
Grundtonkurve anfängt und aufhört: Neutral für das Kontinental-
schwedische, hoch für den Anfang der Kurve des Finnlandsch¡¡edischen,

Die letzÈe Komponente unseres Modells ist eine Ausfü1lrege1. Sie fü11t
die leeren Stellen der Kurve aus. MiÈ dieser Regel wird.es möglich,
eine beliebíge ZahL von unakzentuíerten Silhen zr¡ischen den Akzenten
zu haben.

Die Regeln oben in Figur 3 sind abstrakte Distributionsregeln, Sie
sind hier präparierende Regeln genannÈ, Die zweite Regel entspricht
der berühmten Nuclear Stress Rule und ist gemeinsam für alle drei
Dialekte. Diese Regel besagt, dass, wenn beide akzentuierte Wörter
dasselbe Gewicht haben, der Satzakzent dem letzÈen Akzent zu¡¡ewiesen

!¡erden so11. Die erste Resel ist ¡len sij¡lscbuedischen un4ì cst-
schraredischen Dialekten gemeínsam, Diese Regel verhindert die Ton-
bewegung des leÈzten Akzentes, ohne die Dar¡erverhältnisse zu ver-
ändern.

Figur 4 zeigt die Anwendung der Regeln, Als Input habe ich die phrase

en längre nunna gewähLt. Der Satzakzent liegt auf dem letzten Wort.
Das Attribut hat in diesem Beispiel Akzenr l, das Hauptwort Akzent 2,
In der finnlandscbwedischen Phrase gibt es nur akzentr:ierte Silben,
keine Akzente. S in der Input-phrase bedeutet statement (Aussage).

JeÈz! stellen wir uns vor, dass die Silben und Segnente die richtigen
Dauer¡¿erte erhalÈen haben. Dann konmen die Regeln, Regel 1 gibt <ìie

Akzentbewegungen. Rechts sehen Sie das Ergebnis der Regeln. Die
akzentuierÈen Silben sind enÈsprechend markiert worden. Regel 2 gibt
den satsakzent - angehängt in zentralschwedischen, akzentmodifizierend
in Süd- und Ostschwedischen, Regel 3 gibt die Aussagekonfiguration
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der Kurve, Schlussfall für ZentraLschwedisch sowie Anfangs- und

Schlusspunkte für alle Dialekte. Regel 4 schliesslich volLzieht die
Kurven durch Interpolation - durch punktierte Linien narkiert.

Die Schematisierung verbirgt einige interessante Unregelnässigkeiten
Eigentlich haben wir für diese schon einige Anpassungsregeln einge-
führt, die ich aber in dieser AufsteLlung weggelassen habe. Mit
diesen Regeln bekormen unsere generierten Kurven eine bessere An-
passung an die beobachteten Daten.

Diese Anpassungsregeln spiegeln teils tonale Koartikulationseff ekÈe

wieder, teils eine Prioritierung von Kornnandos. Eine solche Priori-
tierung muss zustande konnen, wenn der Sprecher nicht Zeit hat, aLle
Komrandos auszuführen, z.B. in einem einsilbigen Satz. In diesem

Fa1l r.¡ird der Anfang des AkzenLs zum hlort-Anfang hinverschoben, um

dem Satzakzent und der Sãtzintonation genügend Platz zu geben.

Mit unserem ModeLl und unserer Methode glauben wir, dass wir ein
kLareres Bild von den prosodischen Verhältnissen ín den Dialekten
erhal-ten werden.

Auch ein f1üchtiger Blick auf Figur 3 zeigt, dass die Prosodie von

Osten, d.h. Finnland, und Süden zienlich gleich ist. In beiden

Dialekten wird das akzentuierte Irlort als Steigung - Fall" realisiert
Der Sâtzakzent modifiziert auf dieselbe trIeise die Konfiguralion des

Falles. Der Unterschied liegt in der Zahl der Akzentkonmando. Auch

die Distributionsregel.n sind gleich.

Wenn rsir einen Augenblick zu unserer ursprüngligen Typologie in
Figur 1 zurückkehren, dann sehen wir, dass wir den sogenannten

zweigipfl,igen Akzenten 2 eine mehr adequâte Analyse geben können.
Diese Akzente bestehen aus einem Akzentteil - das ersÈe Dreieck -
einem Satzakzent die Steígung, und einem IntonationsÈeil, den

SchLussfaLl. Es ¡¡urde früher behauptet, dass nur Akzent 2 aus einem

Akzentteilbestände, der eingipflige AkzenÈ L wäre die Manifestation
von SatzakzenÈ und Sarzintonarion (vgl. die iJbersícht in cårding 1973).
Gösta Bruces Analyse von längeren Phrasen mit Akzenten in verschiede-
nen Positionen hât aber gezeígt, dass auch Akzent 1 ein konstantes
Tonmerkmal hat (Bruce L975).
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Aber die Typologie besteht, obwohl es vielleicht richtiger wäre, von

einer prosodischen Typologie zu sprechen. Es gibc noch ioner zwei

Hauptgn¡ppen von Dialekten, die in der akustischen Registrierung und

auch für das Ohr sehr verschieden sind.

Tatsächlich sind die Dialekte nit eingipfligem Akzent 2 zietntich
ãnhlich anderen germanischen Sprachen wie Deutsch und Engl"ish und

könnten vielleichÈ a1s eine prosodische Ùbergangszone angesehen

werden.
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l'aspiration des occlusives "près [s]

Magnús Pétursson

fntroduct 1on

C'est un traj-t connu des langues germaniques que 1es con-
sonnes p ! E qui sont généralement aspirées en début de mot
apparaissent sans aspiration si el1es sont précédées d'"tr ["]
ou d'une autre constrictive sourde. T,'aspiration est pourtant
conservée, même après [s], si une 11mite de mot ou de morphème

se place inmédiatement après le ["], p. ex.:

Anglais:
Äf ie¡itand:

Danois:
lslandais:

asp irée

peak

Paar'

på
pinni
tak

non aspirée

speak
opar.tt I J-]
starr IJ-]
spare
spinna
stakur

aspirée après [s]
this peak

d.as Paar [¿l
Misstat t-o.J
pas på

laus pinni
|stak

Après [s] r'aspù'a.tion appa.ratt done dans 1es langues ger-
maniques modernes comme trait démarcatif aphonématique ou conme

jointure à la limite de mot ou de morphène (lehiste 1960, p.
26-28; Trubetzkoy 1962, p.242,255-256). rr n'en est pas ainsi
dans toutes les langues. Dans de nombreuses langues indi.ennes,
conme p. ex. malayalam, hindi et sindhi 1 (Doi, 797Ðr 1'aspi-
ration peut apparattre aprèu ["] art" le nêne morphème. la
particularité des langues germanlques de n'accepter 1'aspira-
tion après ["] q"" si Ìes deux consonnes appartiennent à des
mots ou à des rnorphèmes différeitts, n'est donc pas un trait
universel (Lindqvist 7972, p. 20). C'est plutôt un trait carac-
téristique des langues germaniques, bien qu'i1 n'ait que rare-
ment été reconnu comme teL.

llous remercions M. 1e professeur Paroo Ni-halani, Hyderabad
(Inde), pour 1es précieuses informations qu'il a bien voulu
nous donner à propos de 1'aspi-?ation après s d.ans d.e nom-
breuses langues rle l-'Inde.

I
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Ðu polnt de vue articulatoire t1 €,e pose J.a question gulvante:
Corment la glotte se comporte-t-elle pour réaliser 1'aspiration
aprèe s? Dans 1ee langues geruaniques cette question peut eeule-
ment être exanlnée s1 on recourt à des conblnaisone de note ou
à des mote compoe6e. l,e comportement de la glotte pour 1es
groupes g¡,-, g[-, sk- eet connu (?étureson 1975r p. 1L5-1ZO;
Ilndqviet 1972) et des hypothèseg ont été avancées sur 1e con-
portement de Ia glotte pour réal_iser 1'asplration après s ou
aprèe une autre conetrlctive sourde (pétursson, eous presse).

Le but cle cette nod.este contrlbution est l'examen du comporte-
nênt de Ia gJ.otte à ta 1lntte de mot et de morphème dans une
Iangue germanique, f islandais moderne. En nêne temps noue
espérono attlrer 1'attention ilee phonéticiens sur un tralt
co¡Dmun aux J-angues germanlquee (à 1'exception clu néerlandais
qui n'a pae d'occlueives aspirées) eur lequel ile n'ont presque
pas porté leur attention (Lisker et al. 1969, p. 1545 ont déli-
bérénent choisi de ne pae aborder 1e problène dee occlusivee
après e à cause du statut llnguistique arnbigu d.e ces occluslves).

Méthoiles expérlmentales et natériaux linguistlquee.
Noue avons examiné 1'actlvité glottale avec le glottographe

photoélectrique Frlkjær-Jense! (pétursson rg75, p. ro9-r10, 123;
Löfqvlst/Pétursson, ln press)2. Sinultanément nous avona enre-
gistré 1'oscillogramme et Ie débit d'a1r. la d.isposition ttes
apparelle est celle que nous avone décrite dans notre travalL
récent oìr nous avone égarement dlscuté les problènee de 1'1n-
terprétatlon des glottograrones (pétursson 1975, p. 109-110;
Sawashima 1974).

Les natériar:x rlnguÍstiquee sont des nots et dee combinalsone
de mots islandais qui ont été lus isolénent, précéd.és par 1e
¡rot-cIé segöu rtdis,r lmpératlf d.u verbe segja nd.ireil. les mots
utilisés pour cet enregistre¡nent sont l-es suivants:

Les enregÍstrements ont été réaIisés à 1'rnstitut de phonétique
de lund 1e 11 Juin 1926. Nous remercions tout spécialement
M. Anders f,öfqvist et Mne Eva Gårding pour leur alcle et en_
couragement.

2
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de deux mots:
Ittenaille non attachéetl
trtemps 1íbretr
rrfaible prieert
rrcyllndres non attachésrf
rrnouton non attachérl
trbâton non attachérf
rrlivres non attachéesrr
(livres=unités de poids)

[s] dans le même mot

["] a r. linite
[-" #th-] taus töns

laus tínl
t
I
1ö1: s
1ö1:s

thorgr.]
thi:nI]
tho,t J

cheptt]
.hrtrt ]
phrn¡ rJ
phyrrt J

laue tök [foi,"
[-" #"o-] r"*.fJ:.:. [rt i,"
_ Ìaus tcind. [töi:s
[-"ftrh-J ñoi""i frot,"

laus pund [roi. , 
"

2. Abeence d'aepiratlon

[st-] stiit [etO:k] nisoléetr, fém. de stakur

. , stlûi[sti:nr] rrqu'il avance' uulll""". de stíma
[ec-J skefli [sceplIJ rrqu'il se forme une congèrerr, subj.

prés. de skefla
(l) skl¡ndi lecfntfJ rfraoidenentrr

["p-] "oinir lgprn:r] '¡err'ir ,rr"u, subj. prée. d.e epinna
spunnum [spyn:yn] ilnous avons f1lérr, passé Ae splnn"

3. Aspiration après [sJ à ra lfnit e de deux nornhèmes

[-"th-J fstöne [i,"thorgJ 'tena1l1e pour prend.re de ta glacerl
fstak [i:"th.:t ] (noro propre)

Chaque mot a été fu 20 fois avec débit normal. En outre 1es
mots du premler groupe ont été lus cinq fofs avec débit rapid.e
pour voir si 1e comportenent de 1a g10tte changeait en fonction
de la vitesse d.e lecture. f,es paranètres suivants ont été mesu-
rés:
1) durée d.e 1a coneonne ["]; e) durée de 1'occlusion;3) durée
de 1'aspiration; 4) durée de 1'explosion dee occlusives non
aspirées (der.rxiène groupe); 5) le moment de 1'ouverture glottale
maximale à t'i-ntérieur du ["]; 6) le moment de 1'ouverture
glottale maximale dans la consonrre aspirée.

Le moment de 1'ouverture glottale maxinale est mesuré à
partir du début de la consonnc. La tturée est mesurée en milli-
secondes.
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DA

os_

CL

Fig. 1. Glottogranme des mots segöu laue tínl'tdis: tempe libreil.
DA = débit cl'air¡ ç1, = photoglottogranme; 0S = osci'llo-
gramme. On peut obeerver deux maxima d'ouverture glottalet
chaque maximum consponclant ar¡x consonnes [s] et [th] ""-
spectivement.

Ré ats ale I'ana lyse.

l,es réeultats des mesures sorrt résumés dane 1e tableau 1.

11 ressort du tableau 1 que la clurée cle la congonne [s] est

plus brève lorsque fe [s] se trouve à Ia fin cle eyllabe devant

une consonne aspirée dans 1es séquences [-"#tn- , -t#th-,
_"#ph-l que sl re [s] se trouve au début de syllabe devant

une occLusive non asplrée dans 1es groupes [st-, sc-, sp-] '
r,e groupe [-"tn-] à 1a linite cie deux morphènes occupe une

posítion lnternétllaire. 0n peut expllquer 1es ctifférences de

durée obeervées par le faÍt que dans Ies groupee [st-, ""-, "p-]
1a consonn" ["] "" 

trouve dans la positlon explosive cle la
syllabe, alors que re [e] à la linite de deux mots se trouve

en poeition lmplosive. Ia consonne inplosive eet généralement

moins énergique que 1a consonne explosive et aura par consé-

quent normalement une durée noindre que cel1e-c1'
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Tableau 1. Résultat deg mesures.

Vloyenne

-sth-

Moyennc

sp-

Moyenne

l'loyenne

st-
Moyenne

-"#ph-

Moyenne

-"lf"h-
Moyenne

-"#th-

Groupe

19

19

20

20

20
20

20
20

20
20

20
20

20

20
20

Nombre
il'ex

136,5

147

t26

r47 ,5

168
l27

r27

l-26
124

r47 ,,

746
r49

rr2,t

rt2
113

108

100

116

119

123
117

118

1

B6

e5

B6

93

95

91

76

79

73

97 ,t

97
oa

111

r15
r07

BO

72

B9

95

90
106

91

2

??

)A

)2

36

33

39

52,5

54

51

40,3

33

43

45

3

I4

12

T6

75

I2
1B

13 15

12

15

4

69

76

62

62

o¿

6z

72

6B

76

60 15

61

60

73

6B

79

95

95

95

71

64

72

77

5

52,5

53
t1
)L

B5

85

B5

37,5

l1
44

60,3

I)
49
60

6

ístöng
ls tak

ginni
sllmnum

g!ef1 i
( í) skyi:di

stök
etfni

1au,g pinni
laus ¡und

laus kefl"i
laus kind

lauq töng
La"s tlml
laus tök

Itíots
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DA

GT

os_

Fig. 2. Glottogranme des nots g9gp3-1.ÞL9g! rrdis: cylindres
non attachésrt. Un seul naximum d'ouverture glottale
est réa1isé vers 1a fin de la "ot"otrr" ["].

Bien que ces différences soient ainsi en quelque sorte automa-

tiquement réglées, il est néanmoins possible qu'ell-es puissent

constituer un signal démarcatif pour identlfier le début de

mot ou de morphème.

Si 1'on compare 1e moment du maximum de 1'c¡uverture glottale
-ra -L rnreraeur ou ¡"] d.rr" 1es groupe" [-u#th-, -"*"h-, -"#ph-]

d'une part et dans 1es groupes [st-, sc-, sp-] d'autre part on

peut voir que 1e maximum d'ouverture intervient en général plus

tôt dans les groupes [st-, ".-, "p-]. On peut penser que cette
localisation du maximum d'ouverture glottale est un moyen pour

assurer que 1'occlusive subséquente reste sans aspiration. Si
1'ouverture glottale maximale a Lieu tôt dans la consonn. ["] ,

1a glotte aura un tenps suffisamment long pour se fermer avant

la rupture de 1'occlusion. Au nlveau glottal ces groupes sont

traités comme une unité avec un 'seu1 ma.ximum d'ouverture pour

1es deux consonnes (fig. 5).
11 en est tout a.utrement avec 1es groupes dans lesquels u¡e

flmite cle mot ou de morphènre sépare les deux consonnes et où
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GT

os

Fig. 3. Glottogranme des mots s laus kefli rldis: cylindres
non attachés't. Un seul- maximum d'ouverture glottale est
réa1isé au début de 1a deuxième 

"orr"onrr" ["h] .

1'occlusive subséquente est aspirée. Dans ce cas on peut ob-
server trois moclèl-es de coordination d.e 1'ouverture glottale
maximale avec 1'activité des o:eganes supraglottaux (fig.7):
L. le cas Ie plus fréquent est qu'il y ait deux maxima d'ou-

verture g1otta1e, chaque maximum correspondant à une con-
sonne (fig. 1). Très fréquemment 1e deuxième sonmet d'ou-
verture glottale reste molns prononcé que 1e prenier (fig.
4; Frdkjær-Jensen et a1. 1971, fig. 5 p. 138).

2. Un cas moins fréquent est que le maximum d'ouverture gÌottale
lntervienne tard à f intérieur de 1a consonne [s] et que J-a

glotte se ferme assez lentement pour que la consonne sub-
séquente puisse être aspirée.

3. le troisi.ème cas est l-a réalisation d'un geul maximum

d'ouverture gì.otta1e à f intérieur de l-'occlusj-ve subsé-
quente (fig. 3). La glotte se ferme ensuite Lentement et
1'occlusive reste aspirée.
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GI

0s

Fig. 4. GJ.ottogranne dee nots segðu lstöng rrd.is: tenaille pour
prendre de 1a glaceÍ. 11 y a deux ma*ima d.'ouvertu¡e
g1ottale, t'un à I'intérieur de la consonne ["], f'autre
moins prononcé 1o msec. avant 1'exploeiot au [th].

11 est à noter que dans tous 1es cae la glotte reste grancte
ouverte durant l-a coneonn" ["]. Nous n'avong pae observé
une petlte ouverture glottale durant Ìa prononclation ¿u [s],
conme on aurait pu 1e prévoir théorlquenent (pétursson, sous
presse ) .

Dis cuss ion.

D'après les données exnninées il eenble évid.ent que 1es
mouvements d'ouverture et de fermeture de la glotte sont dé-
ter¡oinés en fonction des unités linguistiqueg dont 1es mots
respectlfs sont formés. S'il n'en était pas aiusl et si un
autre principe régJ-ait les mouvenente glottaux, p. ex. une
contrainte physiologique ou aérodynamique, 11 est probable
qu'on pouralt observer un nodèle unique pour 1eo groupes
s+occlugive .aspirée. 0r , ceci n'est pas le cas.
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DA

GL

0s

Fig. 5. Glottogramme des mots segöu skefli rrdis: qu'i1 se forme
une congèrett. Il- se forme un seul maximum d'ouverture
glottale pour 1es deux congonnes. Ce maxlmu-m se situe
toujours à t'intérieur de l-a consonn" ["1.

I,es trois nodèles observés suggèrent un aulre principe, à savoir
Les unités linguistiques dont les mots sont forrnés (fig. 7),
les deux maxina d'ouverture glottale paraissent éga)-ement sug-
gérer qu'i1 y a une innervation séparée pour chacune des con-
sonnes. Quant aux exemples où 1'on observe un seul maximt¡m

d'ouverture glottal-e ils permettent également de conclure que

f innervation est réalisée séparément pour chaque consonne,
car Ìa localisation du maxinr¡m est variable et eLle est tel_Ìe
que 1'aspiratj-on peut être réalisée.

Pour 1es groupes [et-, sc-, sp-] i:- sembl-e au contraire
qu'au niveau glottal le groupe entier est traité connìe une
unité. Pour ces groupes iI y a un seul modèfe observé, à

savoir que 1e maximum d'ouverture glottale intervienne dans
fe [s], généralement assez tôt, en tout cas dans Les deux
premiers tiers de la durée de la consonne.
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rttt- st- - sth- - sfch- 5G - stpt- sP-

Fig. 6. Locallsation des roaxima d'ouverture glottale indiquée
pa.r des points noirs par rapport à la durée des consonnes
constituant les groupes. > indique la limite entre 1es deux
collsonnes et la ligne vertica.le indique la durée m¡r:;imale
nesurée pour 1es er;enìples enregistrés.

1oo

l5o

læ

50 O

50

læ

r5Õ

hs t

I'iS. 7. Sché¡ia du conporteir:ent glottal dans 1a prononclation
des groupes cc us]-ve as . L'ouverture g1otte.1e est
iirdiquée en abscisse. 

- 
deui me.xima d'ouvJpure, chaque

na;rimum correspondant à une consonne; - - - un seuL maxi-
mum d.'ouverture clans 1¿r consonne ["] ; - -- un seul- maxi¡num

d'ouverture d.ans 1'occLusive aspirée.
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Ceci ressort de fagon particulièrement cl-aire de la fig. 6 qui
représente la dlstribution des maxima d'ouverture glottale dans

1es groupes examinés par rapport à la durée des consonnes.
Comme la fig. 6 le montre, la d.istribution des ma;:lma ci'ou-

verture glottale est pratiquement la même pour tous les groupes

en ce qui concerne l-a consonn" ["]. Le ma.ximum cì.'ouverture est
généralement localisé au mif ieu de fa durée du ls]. Ur:iqr-Ler.rent

en cas du groupe [-"{"h-J nous avons pu observer que le naxi-
mr;m d'ouverture glottale pulsse se trouver vers 1a f in du [s]
(figs. 2 et 6), mais dans ce cas il y a un seuL rna>tin.urn

d'ouverture pour 1es deux consonnes.
La distribution des maxina d'ouverture gJ-ottale est plus

large pour 1es consonnes aspirées que pour le l"l. s'i.r y a

der.¡x rne-::ima d'ouverture pour 1es groupes de s+occfusive aspirée,
le deuxième maximum d'ouverture est général-ement focallr:é
assez tard dans 1a phase occlusive. I1 peut n-ên,e être locafisé

r ,- 
- -a---l ^-- --.- ^t^^-^--!¿u uutleltL ue ta JupLut'e ue I uuÇf uSaull. rruub lr ëvullö lJúö uuuca vg

des cas oìr it soit l-ocal-isé après Ìa rupture de 1'occÌusion
comme cela est souvent l-e cas pour les occl-usives d.anoises.
S'il y a un seul- maximum d'ouverture glottale pour J-es deur
consonnes, il peut être local-isé très tôt dans la pì-ase occlu-
sive, même au début de l-a consonne. I,e groupe [-sth-] r la
dístribution des maxima 1a plus large (fig. 6). Pour ce ajrou-pe
r a no--in,,m ^^.,+ A+-^ f ^^-1 i -,( I ---+; ^,,^F^- + -'i"-.-^-+^ ^,.^re q yre

moment de 1'occLusion.
Les trois modèles de coordination du mouver¡ent glottal

(ffé{. 7) observés pour 1es gloup es de s+<'¡ccfusive i,sph'ée
ne semblent pas âtre réalisés en fonction du Cébit. Da::s les
exempJ-es lus avec débit rapide les trois nodèfes ont été o¡-
servés sans qu'il- soit possibJ-e de découvrir un facteur ré-
gulier qui déciderait de 1'apparition de ciracun d'eu::.
Frlkjær-Jensen et al. (I97I, p. 138) semblent suggérer qne le
débit pourrait a1térer l-a forme de 1'ouverture gJ-ottale, maìs
nos enregistrenents ne contiennent pas d'ezemples qui con-
firmeraient cette h¡'pothèse.

En résumant: ce qui nous semble l-a conclusion l-a ¡fus in:-
portante d.e cette étude c'est que de toute évidence f es riiou,ve-
nents glottaux sont gouverr:és par Ces unités llnguistiqu.es
sous-jacentes et non pas par un autre principe corrne p. ex.
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le principe de 1'économie des mouverients glottaux. Si 1e principe
de 1'économie gouvernait 1es mouvenents de 1a glotte, i1 est
difflcilement concevable qu'on réaliserait une aspiration après
une coÌlstrictive sourde, car i1 est certainement plus écono-
nique de réaÌiser un seuf maximum d'ouverture conme pour les
groupes [st-, sc-, sp-]. C'est d'ailleurs 1e modè1e à un
maximum qui sernble prédominer dans toutes les langues pour toutes
les articul-ations (cornp. Uchita a974, p. 711 pour le japonais).
Pour 1es groupes d.e s+occlusive aspirée ceci n'est pourtant pas,

le cas. Dès que les unités et 1es oppositione linguistiques
1'exigent, 1'aspiration peut apparattre 1à où iL est nécessaire
pour essurer une distinction linguistique, nême si du point de

vue articulatoire cela suppose une violation du principe de

l'économie des mouvements, prinicipe qui 
- 

personne n'en
fl6¡ls 

- 
joue pourta.nt un rôle irnportant dans 1'aspect arti-

culatoire du langage.

Phonetisches Institut
der Universität llanburg
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IDENTIFICATÏON TEST CONCERNING ISOLATED DISYLLABIC SI'IÏDISH

ACCENT 1 AND ACCENT 2 I,IORDS

Hans Randler

INTRODUCTION

A characteristic feâture of the prosody of Swedish (and other Scandi-

navian languages) is the !¡ord accent (word tone, tonene), giving an

opposition between words with âcute accent (accent l) and grave

accent (accent 2). The opposition is limited to polysyllabic words,

The distribution rules are fairly uniforn in all Scandinavian

languages. In generative descriptions of Norwegian and Swedish

accenÈ 2 is considered uo be marked and accent 1 is.Èreated as stress
From a conm¡¡nicative viewpoint the constrrrctive function of accent 2

is Èhe mosÈ inportênt, as it signals connection between syllables
wirhin Èhe same word (ELerÈ, 1970).

The word tones are manifested phonetically as a difference in the

fundameotal frequency curve of the syllable sequence. Perceptually
this is Èhe mosÈ important cue for ûrord âccent distinction
(Mahnberg, 1955). In mininal pairs the Èone curve is the only dis-
tinctíve factor within one and the sâme dialect (e.g.'anden, "the
ducktt, accent 1 and -anden, ttLhe spiriÈ", accenE 2).

The accenÈ opposition exists with a few exceptions in all Swedish

dialects. The phonetic realizations of the accents display a great
varieÈy of pitch patLerns for different dialects. This has been shom

in several investigations. On the basis of Meyerrs (1937, 1954)

naterial of bisylLablès in statement inÈonation Gårding and Lindblad
(1973) set up a tentative tonal typology for S¡¡edish dialects
(Table 1). Many listening tests have been cårried out to test the

inÈelligibi1ity of the word accents ín isolated words r¿ithin and

between dialects (Hadding 1961; Johansson 1970; Fintoft l970), In all
these investigations the f.istening groups made the highest identifi-
cation score when they listened to rheir or^m dialect, which is taken
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Èo confirm the assumption that a listenerts olm fundanental frequency
patterns are perceptually inportant,

The differenÈ dialect manífestations of the lrord accents in Tabl"e 1

have also been reporÈed by other researchers than Meyer. There are
several collections of accent data from southern Sr¡edish (lA) and

Stockholn Swedish (24), e.g. Malmberg (f955), Hadding (1961),
Gårding and Lindblad (1973) (Fig, 1). The avail"able accenr data froû
the isLand of Gotland (18) (KLintberg 1BB4; pertersson 1953; Gårding
and Lindblad 1973) shor¿s one peak each for the two accents, Klint-
bergts descriptions were based on purely auditory observation. (Cf.
also below,)

THE PRESENT INVESTIGATION

Purpose

The present investigation uses listeners speaking the dialect of
coÈland (18) in a lisrening test with isoLated disyllabic accenr I
and accenÈ 2 words. The purpose of the investigation is to Èest the
validity of earlier resultg in sirnilar tesÈs and Èo try to answer a

few questions regarding the typology mentioned above, where Sr¿edish
dialects are divided into Èvo main groups according to the pitch
curve of accent 2,

As mentioned, the listener seems to be dependent on hís om funda-
mental frequency patÈern when idenfifying isol_ated accent L and 2

rlrords. I^Ie cannot interpreÈ acoustic data in perceptual terms (there
is no one-to-one correspondence bethreen the LeveLs) but Table I
raises several interesting questions. The diaLects of Skåne and

Gotland have pitch curves of a similar type, i.e. one peak in each
accent. How will that affêct the listenerrs identification ability?
According to Table 1 the position of the pitch peak is the saoe in
accent 2 of 1A (Skåne) as in accenr 1 of 18 (Gorland). I,Ihat effecr
will this resemblance have on the results of a listening test? tr{hat
is Èhe perceptual rerationship like between rhe dialect of Gotrand
and those in Èhe other groups? Borh Haddíng (196r.) and Johansson (1970)



83

Hu

400

200
160

120

400
,00
200
t60
120

4Lt0

too

200
160
t20

400
,00
200
160
12s

Fig. L. Dialect variation of accents in statemenÈs.
Frorn Gårding and Lindblad (1973).

,7''k#

Polen
pålen

200 ms

åndsrna

ändorna

âLö, Uästergöülanr

ALa, Gotland

EG, Skåne

Acute 

-
f,¡¿y9-----

CS, Stockholm



84

Type O

Type 1

Type 1A

Type 18

Type 2

Type 2A

Type 28

Accent 1

One peak
In the stressed
syl lable

No distinctive difference

One peak

Early in the
sÈressed syllable
Late in the
stressed syllable

One peak

ïn the stressed
sy1 Lab 1 e

In the post-lonic
syl lable

AccenÈ 2

One peâk
In Èhe stressed
sy1 lable

one peak

Late .in the
stressed syllable
Early in the post-
Èonic syllabLe

Two peaks

One in each
syllab1e

One i.n each
sy1 lable

Region

Isô1aÈed marginal
cases in Èhe far
north and in
Finland

South (forner
Danish provinces)

cotland (in the
Baltic), Dalecarlia

Central Sweden
(Svea dialects)
Between southern
and central Sweden
(Göta dialecrs)

Table 1. Tentative tonal typology for accent in Swedish dialects
From Gårding and Lindblad (1973).

reported more correct responses Èo the accent 2 r¡ords, I,fill the pro=
portions be sinilar in this tesr? If so - how can this be expi.ained?
Furthermore, are there any perceptual differences between 1ísteners
from different parts of Èhe island? Dóes recognition of a dialect iqr-
prove a listener's ability to identify isolated accenÈ L and accent 2

word s ?

The Èest ra'ords

A listening test Ìras designed wíth accenË 1 and accent 2 r,¡ords (minimal
pairs) from the four dialect areas mentioned âbove (Skåne, Gotland,
Stockholm and Västergötland), The r¿ords were prèsented in randon
order and the listeners were asked to give the meaning of each ¡,¡ord
(forced choice). Essentially the sane method was used by Kloster-Jensen
(1961), Hadding (1961), Johansson (1970) and Finrofr (1970).
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Considering the purpose and procedure of the investigation the selec-
tion of disyllabic test lrords was made rdith the following points in
nind:
1, Their segmental differences should not vary roo much bethreen the

Idralects.

2. The nínimal pairs selected should have different vowel manifesta-
tions ín the stressed sy11,ab1es,

3. The meaning of the words should be unambiguous and easily under-
stood.

4. The words shouLd be naÈural and common to the lisEeners.

5. It musÈ be possible to visualize Èhe meaning of each word by

drawing a simple picÈure.

The following pairs were chosen:

accent 1

-vaken "the hole in the ice"
-skotLen rrthe shotsrl
-anden "the duckrl

accent 2

-vaken t'awakett

-skotten "lhe Scottt
-anden ttthe spirittt

The tesr wor<is trere read in the sentence frane
(r saw ... there)2.

iaø såo --- ¡lär

The relationship between the word tones and Èhe sentence intonation
has been studied by Hadding (1961). She found that accent disrinctions
are preserved in different intonation pâtterns, even in rapid speech.
In â conment on Fintoft (1970), Witting(1972, p. 41) says rhar rhe
sentence intonation may affect the accent of a word in fínal positi'on
of an utterance. He thinks it is unforÈunate that tr'intoft has chosen

to presenÈ the test words at the end of a carrier sentence. The frame
1 Aø Sâø åär was used by Gårding and LindbLad (f973), where rhe
speaker was asked to pronounce the sentences as neutraL pieces of
information. The sme procedure was used in this test. Al1 the words

are recorded with the inÈonation pattern of a neutral statenent3.
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The speakers

Speakers were selected according to the typology in TabLe l. They were
all considered to be typical representaÈives of their respective
dialect.

Inforrnation about the speakers;

lA (Skåne): M, male, age 33. crew up in MaLmö. parents fron Skåne.

18 (Gotland): l{, mal-e, age 38. Grew up in Visby. parents from
GoÈland.

2A (Srockholn): B, urale, age 27, Grew up in Stockholn. parents from
SÈockholn.

2B (VäsÈergötland): L, male, age 39. Grer^¡ up in V¿istergöt1and.
Parents f ron Vãstêtgötland.

Before the recording sessions the speakers read the sentences aloud
and the meaning of each test irord r¡as discussed. The recordings were
made in the languâge laboråÈoly (learning studio) aÈ the high school
in Visby (Säveskolan) with the following recording equipment:

Beocord tape recorder, type 4132

Microphone AcK D l9O C

Agfa-GeavaerÈ rape PE 21 Lp (rape speed 19 cn/s)

The speakers listened to their speech afterwards and checked the
recordings.

The listeners

Listeners ¡rrere taken from the high school in visby. The selection was

nade at random and was dependent on the availability of pupils at
rhe ti¡ne the studio was free. FintofÈ (1970, p. 53) also used pupils
at secondary schooLs and says that since J.inguistic habits ,rare nore
or less fixed after the age of about 15, it is the region where the
subjects lived during these first. years of their life that marters
when the regíonal homogenety of the population is under considera-
tiontr.
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Nmber of listeners Sex

male
female

male
female

Eale
female

Age

11
4

2

2

L6

T7

18

19

20

16
I7 Total number

15 of listeners

female
68

female

Table 2, Distribution of lisÈeners according ro age and sex.

IabLe 2 shorrrs the distribution of the listeners according Èo age and
sex

The listening test

The nethod of presenting the stimuli t. Lhe listeners has varied in
oÈher listening tests concerning isolated accent 1 and accent 2

words. Hadding (196r) used picttrres for the identification. rn
Johanssonrs perceptual experinents (1970) the listeners (beginning
students of phonetics) r¡ere ínstructed to mark each stinulus rrord "1',
ot "2". Fintofr (197o) used minimal pairs which were orthographically
different. The listenerrs task wâs to identify the ruords as belonging
to one of two specified phrases. Fíntoft mentions thaÈ Èhere oay be
some problems ín identifying the phonemes when hearing short segments.
In Èhe present test both Èext and pictures were used, so that the
listeners knew which segrnents they would hear before the actual iden_
tification (ríg. 2) ,

After the test words had been isolated from the frane sentencê the
material was transferred to another tape (Èwo Beocord type 4132 tape
recorders were used, tape speed 19 cm/s), The six test lrords
appeared on the listening tape rhree times per speaker and were
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presented to the listeners in random order. BeEween ¡¡ords there rntas

an inËerval of about 5 seconds and just before each ürord a ring Íras

heard, After every tenth word a longer Pause r¡as made (10 seconds) '

Before Èhe test started the Listeners were asked for Personal data.

They also wrote where they lived nor.' and where they and their

parents had grown up. In addition they read the following instruc-

tion: "You will hear a number of words. Before every word you will

hear a ring, Give the meaning of each word by marking a cross in

the appropriate square under each picturett.

The listening test - with four testing sessions - took place in

December 1974 ín the language laboratory at Säveskolan, Visby. The

tape recorder was the same as the one used r.¡hen the material was

recorded. Earphones: Primo Dynamic Head Phone, DH-843 L. After the

test, which required nearly 15 rninutes t.o conplete' the listeners

were asked to name the dialects they had recognized.

RESULTS

77 subjects took part in the listening test. 68 of these had grown

up on Gotland and with few exceptions had parents froû the island.

The oLher t had grown up in other parts of Sweden and Èheir results

were lefr out, This gave 1+896 judgments, 72 per listener. The total

number of correct responses was 370O, 1688 (68.9 Z) for accent 1 and

2ol2 (82,1 Z) for accent 2 (see histogram ín Fig. 3). It has been

mentioned that Hadding (1961) and Johansson (1970) reported higher

scores for the accent 2 words. The same observation can be made frorn

the present investigation, Table 3 and Fig, 4 shor¿ the distribution

of correct responses for the different speakers.

In Hadding's (1961) investigation the identification scores depended

on the listenerrs dialect and on his familiarity with the dialect
of the test words, Johansson(1970) also found that the identifica-

tion of isolated åccents was dependen! on the listenerrs own dialect
pattern. Fintoft (1970) reported that listeners identified the word

accents of their own dialects significantly correctly, The same can
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1A M (Sk)

433

70. I

IB W (cotl)
accent

correcÈ
responses

/"

l+2 2 l+2

446

72.9

879

7t.8
536

87 .6

572

93 .5

I lo8

90. 5

2A B (Srhlm) 28 L (ve)

accenÈI2l+2121+2
correcL
responses 362 5L7 879 344 49O 834

7" 59.2 84.5 71.8 56.2 80.1 68.0

Table 3, Number of correcË responses per accent and speaker

be said of Èhe presenÈ investigation. Speaker W (Gorland, 1B)
received the highest recognition score,90.52. It shoul<i also be

noted Èhat 6 listeners lrere responsible 3oz of theincorrect responses
for hI

The figures for M (Skåne, 1A) show that M.s accenr 2 words rlid not
get as high recognition scores as Èhose of the other speakers. The
relation between the scores for Mrs accent 1 and accent 2 rcrds is
more even than for lhe other speakers. As we have seen the pitch
curves of Skåne and Gotland both have one peak in the trdo âccent
types. Tf the fundamental frequency pattcrn of one's own <iialect is
perceptually imporÈant Èhis resernblance has obviously both helpecì arìd

confused the listeners. The relatively hígh value for Mrs accent I
indicates some degree of certainty. On the other hand che resemblance
bethreen the accent 2 pítch curve of Skåne and the accent I pitch
curve of Gotland has nade the listeners hesirate aborrt M,s accenr 2

words compared to those of B and L,

Other factors are also perceptually importånt, ât 1eåsr concerning
the present naterial. This is evident from the number of coïrect
responses per word and fro¡n the scores for the accent 1 words of B

(24)-stockholm. There is a certain resemblance between the åccent r
pitch curve of type 18 (share by the listeners) ancl tbat of rypè Za
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(Stockholm), and one would expect high scores, which is also the case

for the r¡ord -vaken (accent 1 - see belo¡¡). Furthermore, the pitch
contour of accenÈ 1, type 28, resembles Ehat of accent 2, type lB
(the listeners'or.m). The scores for Lrs accenÈ 1 words are con-

sequently low (56.2i4) but the listeners have not consistently inter-
preÈed sÈimuli as accen! 2. The fact that the fundamental is a4 im-

portanÈ cue for recognizing the accents does not irnply that it is
the only factor involved in interdialectal perception. Malmberg

(1959) points at the functional similarity and mentions rhat a native
Sweidish listener meeds only hear a few sentences in an unfamiliar
dialecÈ before he can identify the åccents. Fintoft (1970, p. 70)

assumes that rrlisteners use different reference patterns for: each

dialect, which implies that listeners do not match the fundamental

frequency patterns in other dialects with the patterns in their own.

The assumption further implies that listeners estinate the dialect
and match the fundanental frequency in a stimulus with the correspond-

ing reference patterns. Sound quality differences between the dialects,
and probably Èhe frequency paÈterns in the compLete words. may con-

tribute to identify the dialecÈs. Tonemes in dialects which are

little known or r¡nknown to the lisÈeners seem to be interpreted
according to the fundâmental frequency patlerns in thê listenersr
dialects. Responses to synthetic speech confirm this assumption".

In Fintoft's investigation many listeners obtained higher scores at

the end of rhe test than at the beginning. ln the present investiga-
tion 55 of the 68 listeners said they recognized dialect type 18

(Gotland - the Listenersr onn <lialect), 48 type 1A (Skåne), 19 type

2A (Stockholm) ancl 5 type 2B (Västergötland¡4, However, these groups

have not made higher average identification scores than the others

for the recognized dialects. According to Fintoft, most misinterpreted
stimuli would occur at the beginning of the Èest, before the dialect
had been recognized, BuÈ Èhe mistakes are evenly spread over the whole

test for all listeners.

The scores for accent 2 of each speaker are high compared Èo those

for accent 1 (the only exception is M - 1A)3 W (18) 93.52, B (2A)
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84.52, L (28) 80.12, U (14) 70.87, . Hadding (196I, p.71) tested â

tentative assumption that the accent 2 of different Swedish dialects
has some characterístics in co¡¡rnon and found that trmost unanimous

correct responses were noted for AccenÈ-2 words in all díalects".
In a sêpârate Ìeport of the tesL, Hadding (L962, p.637) writes
that she found "an evidenÈ similarity betr^reen the tonal patterns of
the stressed syllable of Lhe Accent-2 words of the five dialects,
ví2., a distinct high, while the tonal paÈterns of Accent I q¡ere

much vaguer and seemed to have no stable characteristics, except in
souÈhern Swedish'1.

Johansson (L97O, p. 54) also noÈiced "a tendency to higher scores for
the grave ¡.rords. ... The grave accent is, however, generally con-
sidered to be uarked, and in a number of perceptuâl experiments I
have noticed lhat lisÈeners Èend to favour the marked member of an

opposiÈion, when a stimulus is felt to be somel¡hat tstranger".

Malnrberg (1962, p. 473) poinred out Èhe relationship berween rhe

levels: "après avoir constaté Le manque de correspondance entre la
courbe de fréquence enregisÈrée et la forme mélodique perçue je me

suis denandé si, rnalgré touÈ, il ne seraiÈ pas possible de trouver
un poínt commun ertre, disor.s, lraccent à Stockholm et 1e nène

accenÈ dans Le sud. ... Dans les deux dialectes, lraccent I est le
type neutre (plus simple, rnoins spécifique), I'accent 2 te type
cårâct-êrisê - Le terme posicif de L'opposition. C'esÈ lraccent 2

qui est marqué (rrnerknalhaftig"), 1'accent L qui est lgn-ûrsltgé
('rmerkma1J.os"), ce qui esÈ en parfait accord avec les faits
fonctionnelstt.

Fintoft (J-97O, p. 276), discussed the concept of conplexity and sai<ì

that "it seems possible to regard the two tonemes as simple as

opposed Èo complex. ... We may assume that the judgments of simple
versus complex may differ somer{rhat from one dialect to another.
The different potential cues may be more or less important to the
differenE listèner groups. hre may also assume that one cue may

override the effect of another. The judgement of simple versus
complex is thus presumably based on the combination of all the
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pocentiaL cues , .. iÈ seems as if there is so¡ne preference for toneme

2 srhen the frequency pattern may be characterized as complex',,5

In the present investigation the listenersr identification score for
accent 2 seens to be related to Èhis compLexity. The unknown

diaLects with an accent 2 paÈtern r¡ith two peaks have received the
largest number of correct responses. All the listeners can be said
to have experience of the diaLect, type 24.(Stockholm), and to know

it well enough fron TV and radio speakers, teachers, visiting
lecÈurers, friends who have uoved frorn the region, travelling etc.
Familiarity with the dialect cannor alone count for the high scores.
In that case the number of correct responses for accent 1, Èype 2A,

wouLd have been larger. Instead, the listeners seem to identify the
pitch pattern of each word by comparing iÈ simultaneously to their
own pattern and to their experience and knowledge of the dialect in
question. The complex curves of accent 2 (two peaks) differ very nuch
from accent I and fron those of the listenersr group and are easily
recognized. These remarks can also be applied to the resuLr for L (28).

The scores for M (lA) can be interprered on this basis, too. There
is a similarity between the fundãmenÈal frequency parÈerns of type LA

and type 18 (the listeners') and the scores suggest hesitation on rhe
listeners' part. They have not knor¡n the pitch pattern of dialect 1A

well enough (segmental differences may have helped them to recognize
the dialect) and isolated words have been identified according to the
listeners' oçm fundamental frequency o"aa""n6.

No perceptually related difference r¿as found beÈween.oale and female
listeners. Nor was there any difference between the results of the
28 listeners fron Visby cornpâred to those of the 40 listeners froo
orher parts of the isLand.

Table 4 gives the identification scores in per cent for. each word
and speaker.

The scores for !f (14) show a srrikingly small difference betrreen the
correct responses of the accents within each minimal pair (in no case
over 27"). AnoÈher conspicuous feature is the relatively high values
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M

60
59

89
90

66
64

1B B 2BL

-vaken 1
-vaken 2

-skotten I
'skotten 2

-anden 1
'anden 2

73.5
90. 1

85.7
78.4

7
o

2
6

6
7

97
95

91

5
0

1

0

49
84

4
7

0
3

71..o
78,4

54
88

.6

.5
4I
7296

42. r
9L6

Table 4. Number of correct responses per stimulus and speaker (Z)

of -skotten (1) and -skotten (2) for speaker M and for speaker W (the
l-istenersr own dialect), The discussion above about the relationship
betrdeen the listeners and their ability of accent identificatíon is
best iiiustrated with the scores of skotten (1 and 2) for all
speakers: AccenÈ 2 of B (2A) and L (28) - complexiÈy _ obtains high
scores (84.3 and 88.77, respectively), whereas their äccent I gets
Low scores (49 and 54.42, respectively). The scores of an<Jen (1 and
2) for B "and L are similar, though the score for L's accent 2 is
considerably lower (72.5). The listeners have, on the other hand,
reacted differently to vaken (r and 2). The scores for accent 1 are
high (B 85,77. anð L j\.OT"). A reasonable explanarion could be rhat
the piEch curve of the long vowel was more easily perceiveci and
related to a partern (B (2A) - Stockholm) already knolrn ro the
lis Leners . 

7

The fígures of rable 4 nay arso indicate a connection between rhe
degree of intelligibility of a word and irs segmental phonetic mani_
festation, FinLcft (1970, p. 312) mentions this.quesrion; ,,lr is
reasonable !o assume that potential cues such as duraLion and
intensity variations and vowel quality, in some cases, may point in
a direcLion other than the frequency cue, as these cues seem fo be
less stable than the fO patterns. particularly when 1isÈening to
another dial,ect, it seems reasonable that some of these cues may
override Èhe f0 cue. The different features, not only the f0 patterns,
seem to be different in the various dialects. Each diaLect has
apparently different rules for the assignment of the toneme pâtte¡n.r'
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DISCUSSION

PiÈch patterns of the test words

Narrow band spectrograms of the test words vaken and anden are
shor¡n in Fig. 5 and fo curves of att rhe r"Jlo.o", Ião r"orn
mingograms, in Fig. 6, The different fundamenÈar frequency
paÈterns corroborate the results obtained by earlier investigators.
The tvo peaks of Bts and Lrs accent 2 words are clearly visible, The
grave \dords of M andW have only one peak. -Vaken (1) of I,l is noÈ
representative of the dialect. The rise of the contour is too slow
ånd smooth and many listeners misinterpreted this word, although
it was spoken by W, represenÈing the listeners, own dialect,
A comparison between the identifieation scores and the pitch curves
raises several questions. Is there a connection beÈween the degree
of intelligibility of a word and its segmental phonetic manifestion?
One is apt Èo think that the "short" vo¡,¡el and the broken fO curve
in skotten would ¡nake the word more difficult to recognize thån the
oÈhers. Instead, skotten obtâined high scores, especially for M and
I.¡. Are certain segnental combinations more easily interpreted than
others and are they dialectally related?

We do not know hor¿ dialects are recognized. The listêners rrho
recognized Ehe diâlects were not able to get higher identification
scores than the others, which is rather surprising. Thus it seems
as if the recognition of a diaiect is based on the different sound
qualities, which then would be a more irnportant cue than the fnnda_
mental frequency of the accents.

Lle have seen that the accent 2 r¿ords of B and L (acoustical complexíty)
got high identífication scores. The listeners have been able Lo learn
the accent 2 patterns of these dialects but have failed to respond
correctly to the accent I pêtterns, Maybe fhis is connected with the
functional similarity of the accents in the dialects. ?he constructive
(rconnectivet) function of âccent 2 is present in every utterance.
Since the distributíon rules are uniform it is possible for a listener
to master the accenr 2 pattern perceptuâlly after he has heard a few
sentences of a dialect unknown to him. Is it then possible for him
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Èo identify isolated ¡¡ords as well?

Various types of listening tests ltould probably Èhrow roore f.ight on

these and other quesÈions concerning speaker-lístener relations.

NOTES

1. The following facts Ì"ere Èaken into consideration:
't]ne /r/ sound: The.diaLect of Skåne is the only one in the group
wíth a fricative uvular [u]' The dialect of Skåne has no supra-
dencals. The dialect of Skåne and Golland both have diphthongiza-
tion of long vowels. The difference was considered to be least in

2, For -vaken (a¡.¡ake) the fra¡ne jag 1åg".där (I lay...Èhere) was

used.

3. As the inLonaÈion paÈtern varies in the four dialects it is
possible thal Èhe final fall of f. in the frane sentence in
some dialects may influence the þitch curve of the tesÈ word-
Perceptually this is probably of no importance. (G. Bruce'
personal communication. )

4. Segmental differences between the rúords may also serve as cues
to the identification of a dialect'

I,littine (1972) doubted the validity of the description for
dialect type 1.

The responses from the listeners vho r¿ere excluded fron the
investigation confi¡m Hadding's observation (1961' p, 70) that
"listeners who had lived in oore Èhan one parÈ of Sr¡eden showed,
as a group, better resu1ts than the group that did not report
any such previous experience of more than one dialecttr.

The relatively few correct responses to ll's -vaken (1) (the
listeners' own dialect) ras calsed by a stimtliË-that ¡tas not
representative of accent 1 of the diatect.
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A RA}IOGRAPHIC ANALYSIS OF

CONSTRICTION LOCATIONS FOR VOI^IELS

SU¡ßIARY

Vocal tract are¡r functions estimated from 38 sets of X-rayed vowel

articulaÈions collected from the liÈerature and from new X-ray motion

filns of English and Aråbic speech reveal four constriction l"oca-

Èionsr along the hard palate' along the soft palåÈe' in the upper

pharynx and ín the l-ower pharynx. Each location is appropriate for a

definable class of vowel qualities, confirming the quantal nature of

--!:--.1^!:^- nL^ ^^^..^!i^^l -L,.^i^-aL icasL LrrIù dùPtLL L4rr HrrJr¡v

logical. and phonological inplications are discussed. In a given pho-

noÈacÈic environment the precision of the constricting Èongue månoeu-

vre was good. the only truly language specific difference was a

preference for eíther the midpalatal or prepalatal location for
paLataL constricÈions, The toûgue muscles are found to be admirably

situated for creating consLrictions aÈ the four locations.

I. INTRODUCTION

Since Èhe second half of the 19th century, work on vowel articulation
has lårgely been based on a model that prescribes for eåch vowel a

unique tongue position in Eerms of height and fronting of Lhe tongue

arch. This rnodel, initiated by Be11 (1867), was rapidly adopted long

before it could ever be subjected to experimental verification' It has

never been validaÈed, buE it has been contradicted. For example,

Meyerrs (l-910) plastopalatograms revealed unexpected tongue heights.

The Be11 model ¡¡as conclusively discredited by Russel's rnassive X-ray

study (1928) which failed to corroborate the predicted tongue arch

positions. This was follo¡^¡ed by several decådes of advances in acous-

tical analysis and psycho-acoustical experimentation, which has 1ed

to proposals for purely auditory or integrated acousÈical-auditory

systems for describing vowels (Jakobson el. aI.1952, Lådefoged et al.
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1972, Lindau 1975, Lieberman 1-976). During rhe sanê half century arti-
culation was alrgely disavowed for vo¡,¡e1 descriptíon. The confusin!
picLure of vowel articulaÈion obÈained from X-ray sÈudies and the
theorelical possíbility of producing the same sound in a variety of
r{rays were seeû as ¿pparent proofs of the inconstancy of artículation
and the nuLtipliciCy of compensâtory adjustnents. However, I suggesÈ
in this paper Èhat the alleged inconsistancies are due Èo observation
of rhe wrong articulatory variables (height and fronting) rather than
!o arEiculatory irregularity. There â.re inportant and relevanÈ regu-
larities in vo¡¡el articuLation (llood 1975a), one of which ¡¿ill be

reporred herê: the number of Locations \rherè Lhe vocal tract is
constricÈed by the tongue.

The location of a major internal narrowing is a fundarnental parameter
of vocal tract configuraÈion for vowels (Stevens and House 1955, Fant
1960). These authors, and Lindblon and Sundberg (1971), treaÈed the
length of the vocal tract as a continum of constricÈion location for
model explorations of vocal tract resonances. On the other hand, the
ârticulatory model universally accepted frorn ancíent Indiâ untiL the
19Èh cenÈury had divided vor¡els inÈo Ii-¿]-fit. palarals, Iu-o]-tite
labiovelars and Io-a]-rike pharyngeals. These are precisely the three
regions rdhere stevens (7972) found vower spectra to be relatively in-
sensiÈive to moderate displacements of constriction location. Examina-
Èion of three-parameter model nomôgrams (such as Fant 1960, Fig.
1.4-11) discloses four locations r.¡ith this property: at the hard
palaÈe and in the lower pharynx for spread-lip vowers and aÈ t.he soft
palate and in the upper pharynx for rounded vowels (Gunnilstarn 1974).
I have previously inferred the saû¡e four rocations fromthefornânË
transiÈion frequencies of west Greenrandic Eskimo vowels (llood 1971):
(i) along the hard palaÈe for ttre Ii-e]-fite allophones of /i/ and rhe
[e]-1ike allophone of. /al, (ii) along rhe soft patåre for rhe Iu]-Like
allophone oÍ. /u/, (iii) in the upper pharynx for rhe [o, c]-1íke
allophones of /ul and the Iy]-like allophone of /í/, and (iv) in the
lower pharynx for rhe [o, a, æ]-tite allophones of /a/. All this
varied evidence points to the use of a smaLl nurnber of discrete loc¿-
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Èions for the constriction. The analysis of X-rayed voweL articula-
tíons reported below confirms these four consiriction locations wich-
out excepLion by 40 subjects in 13 languages'

This finding has inportant iurplications for Èhe study of speech

physiology and the evolution of the speech organs. If it is true

that ir is noÈ acoustícally relevanÈ to utilize more thån four
constricÈion locations for vovels, and if speakers universally con-
fine themselves to these four Locations, then the tongue must have a

far simpLer task than has hitherto been assumed. l,fe should expect to

find manoeuvres directed to\dards each of the four constriction targeEs

in the vocal LracÈ and a suitable arrangement of tongue muscuLature

for this purpose.

2 RADIOGRAPHIC MATERIAL

This investigatíon is based on 38 sets of rnid-sagittal vocal tract
tracings for 12 languages that have been reported in the literature
during lhe pasÈ 75 years (l.tood L975a) and on türo new X-ray motion
filns of Southern Britísh English and Egyptian Arabic speech. Trac-
ings from a third fihn (of l,lesÈ creenlandic Eskimo speech) are also

used to il"lustrate patt of this report. These films rrere made at the

angiocardiographic unit of the Lund University Hospital. The subjects
were liniÈed to one reel of 35 rmr film each, which provided 4O seconds

at 75 frames/secontl. The X-rays were delivered in one 3 msec pulse

per frarne. The absorbed radiation dose was 6O-2OO mrad/reel.

The Englishc subject read a randomized list of test sentences ôf the

form ItpVti rpVt a rpVtí,pVre], where different test vowels were sub-

stituted for [v] and where Iv] indicates the focus (intonation nucleus)
of the sentence. The sentences were read at Ëwo different rates,
yielding a total of 8 renderings of each of 10 different vowels. The

Egyptían Arabic subjectrs sentences had rhe fom ['bvti rbvti tbvra
tbVÈi] and Itbvtå tbvti] (rvith "emphatic" r). These were read once

and yielded 4 renderings of each vowel, For both subjects, the inter-
vening lingual consonant and the ¡¡eak vowels ensured that all test
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thaÈ all tesÈ vowel articulaÈions nere independent. The number of
Èokens of each test iten is importanÈ for statistical. ÈreaÈment

(published sets of tracings rarely contain more than one token of each

vo¡'¡e1).

The vocaL tract area function for each rendering was estimated accord-

ing to Sundberg (l-969) and LindbLon and Sundberg (1971). Measuremenr

of vocal resonaûce modes on a line elecEric analogue (LEA at the
Speech Transrnission LaboraÈory of the Stockhol-m Institute of Techno-

logy) indicated Èhat estinated cross-sect.ion areas at the faucal
isthnus in velar constrictions Ì¡ere too large. This will be discussed
beLow ($ $).

3 CONSTRICTION LOCATIONS

The striking Èendency in all sets nas that the Longuê narrowed the

vocal Èrac¡ at one of four Locations for vowels: (i) along the hard
palaÈe for Ii-e]-like and [y-d]-like vowels, (ii) atong rhe sofr
palate for [u-u] ana [i]-tite voweLs, (iii) in lhe upper pharynx for
[o-c] and [y]-like vowels, and (iv) in the lor¡er pharynx for [o-a-æ]-
like vowels. Figs. 1 and 2 sho¡r¡ area functions for my English and

Arabic subjects. Area funcLions for the material colleeted fron the
literature r¡ere similar.

These are precisely Èhose LocaÈions, referred to in the introduction,
where resonance modes are insensitive to some displacement of Èhe

consÈricÈion, The fact that all subjects restrícted themseLves Eo

these locaÈions suggests that this preference is universal.

4 ACOUSTICAL CONSIDERATIONS

The combinations of F, and F, produced by constricÈing the vocal trac!
at each of the four locations can be studied by referring to three-
parameter rnodel nomograms, Fig. 5 is based on the Stevens and House

(1"955) nomograms and gives the frequencies of Fl and tr'2 generated by

varying the degree of mouth-opening and the degree of constriction at
each of the four constriclion locations. Fig, 5 aLso contains the
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parameter model for the four preferred constriction
locaÈions, based on nomograms by Stevens and House
(1955) (distance from source to constïiction 12 cn
for the hard palate, 8.5 cn for the soft palaÈe,
6.5 cn for the upper pharynx, 4.5 cn for the lowe¡
pharynx). The superimposed volrel areas are from a
sarirple of Southern British English speech recorded
fron the radio.

ftequencies of Fl and F2 of sÈressed vowels in a sample of SouÈhern

British Engi-ish speech recorcled fron the radio. The four constric-
Lion l-ocaÈions convenieotly dívide the entire F,/F, space into four
relatively unambiguous areas, each enclosíng a definable family of
vowel qualities. Ilithin each arêa, the differenr spectra are obtained
by varying the degree of constriction (corresponding to lingual and

mandibular artculation) and Èhe degree of rnouth-opening (corresponding
Eo labial and nandibulår ârticulation). In natural speech the formant
frequencies are also deternined by tongue .root movemenc in the Lower
pharynx, by Èongue blade movemenÈ in the buccal cavity and by vertical
larynx movement. These movements cannot be simulaÈed by a three-
parameter modeL independently of Èhe chree model parameters. Independ-
ent símulation is only possible by direct manipulatíon of the area

F2tz
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4 x [i]

4 x [r
4 x [e

l--
1...

4 x Ii]

I x [o]-

4 x [r]--
4 x Ie].,,.

(b)(a)
8 x [u] - -

(c)

8x[æ] ir

I x [r]

8x[¿]--
sxlol-

(d)

Fig. 6. Position of the Èongue reLative to Lhe nandibLe for
sttessed vowels by the Southern British English subject,
cLassed by constríction Location. (a) slower rate,
(b) fasrer rate, (c-e) both raÈes. The three profiLes
for each vo!/el represent the range of variaÈion and the
average position. cf. Fig. l-. Note the nid-palatal
posÈure for the palêtaL vowels (cf. Fig, 7).

function to reproduce Èhe desired ârticulatory nodification (Lindbron
and Sundberg 1971, Mermelsrein 1973).

The vocaL tract is a single non-homogeneous pipe whose resonance modes
are sensitive !o loca1 narrowing or expansion. All parts of the vocaL
Èract contribute in varying degrees to each rnode. The following laws
help us undersÈand the specÈra1 

"Jr""Or"rr"." of each of the four pre-
ferred constriction locations. Firstly, 1oca1 narror¿ing of the vocal
tract will cause a resonånce mode to rise or fall according as the
perturbaÈion is made in the vicinity of a sound pressure or volune
velocicy maximm in the standing wavê for that node (Chiba and
Kajíyana 1941). The converse is true for l-ocal expansion, Secondly,
the sensitivity of a resonance node to a local area perÈurbation is
related to the difference between the kinetic and potential energy êt
that point (Fanr 1960, 1975; schroeder 19671. Fanr and pauli r.975). A

(e)



8 x Ii] ¿r x Iel
4 x [u]

111

(c)

4 x [u]
4 x Itl 4 x [e]

(b)(a)
\l

4
4x[¡l

4 x lcl axfol

¿ x [a]

(d) (e)

Fíg. 7 The position of the tongue relative to the Eandible
for the stressed vowels by the Egyptian Arabic subjecÈ.
Cf. Fig. 2. Note the prepaLataL posÈure for the palatal
vorùels (cf. Fig. 6).

local expansion r¡i1l cause a resonance mode to rise or fa1l in propor-

tion to Èhe excess of kinetic or potential energy respectively. Chiba

and Kajiyana (t941), Fant (1960, 1975) and Mrayati and Carré (1976)

give the voLume velocity and sound pressure distributions for sets of
Japanese, Russian and French voweLs. In addition Fant (L975) and

l.frayati and Carr6 (1976) give the energy distributions for their
Russian and French sets. The sensiÈivity functions for ny English and

Arabic subjects are given at Figs. 3 and 4. All this data from differ-
ent sources is strikingly sinil-ar for sinilar votrel qualities, as

should be expecÈed from the gross sinilarities of Èhe corresponding
areafunctions and the apparent universality of the four preferred
constriction locations. It is therefore possible Èo generalize with
confidence from this data Èo similar cases in other languages,

It is possible to predicÈ fron the volune velocity, sound pressure and
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Fig. 8. The movement of the tongue relaÈive to the nåndible fron
a paLatal Ii], through [p, b] occLusion Èo 1o¡.r pharyngeal
lo, a, æ] (above) and vice-versa (beLow). The lãrge-airows
indicate the movement of the tongue body into the Low
pharyngeal or paLaÈal" constrictíons respecriveLy. The
movement was sanpl-ed four times: first vowel- 

-, 
[p, t]

occlusion......., [p, b] release second vor"¡el-

energy distributions that Limited but specifiable portions of the
full F1 and l'2 frequency ranges can be exploited at each of the four
constriction locations (as exernplified at Fig. 5). These rlistribu-
tions also show why the formants are insensitive to slight constric-
tion shifts at the four locations. The sound pressure and voLume

velocity maxima are not narrowly localized but range over extended
zones. Consequently, resonaûce node sensitivity to i.ocal narrowing or
expansiondoes not alter appreciably through these zones (Figs. 3 and

4).
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CREEN¡,AND1C

Fíg. 9. The movemen! of the tongue relative to the ¡nandible through
[p, b] occLusion to upper pharyngeal [o] frorn a preceding
Ii] (above) and Ia] (be1or¡). Cf. Fig. 8.

Since aLl parÈs of the vocal tract contribute to each resonance node¡

vorrrel qualities within each of the four classes are not determined

exc¡.usiveLy by varying the degree of constriction. It is particularly
striking to note that in each of the four basic configuraËion tyÞes

the tongue blade, the tongue body and Èhe tongr¡e root âre in appro-
priate positíons to narrow or expand the vocal tract precisely at
sensitive parts of the F1 and F2 standing waves (Figs, 1, 2, 3, 4).
Further, the extrinsic tongue muscles and the pharyngeal constrictors
are admirably situated for this purpose (Fig. 11, $ 7),
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through [p, b] occlusion to velar [u] fron a preceding
palaÈal [i] (above) and lo¡¿ pharyngeaL [a] (¡elor¡). -
Cf. Fig,8.

5 THE PRECISION OF TIIE CONSTRICTING GESTURES AND THEIR
RELATION TO LARYNX HEICHT

Stevens (1972) has pointed out the possible articulatory advantage of
utilizing Èhe regions of the vocal tract r{rhere formant frequencies are
insensitive to so'ne variaÈion of constriction locaÈíon. such variation
rnight arise from the coarticulaÈory constraints of normal connected
speech. lle can imagine Èhe speaker may sËrive to maintain the same
disÈance from rhe glotÈaL source to the constrictíon, inplying lingual
compensation for vertical laryrx movernent by fine adjustnent of the
direction of the constricting tongue gesture. Alternatively, thè
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Fig. 11. The directions of contraction of the extrinsic muscles
of the tongue ard of the pharyngeal. constrictors,
arranged according Èo Èheir presumed actíviÈy for the
formation of the four constrictions.

speaker mây constanÈly constrict the sæe parÈ of the vocal tracÈ,
irnplying one locaÈion target disregarding the acoustícal consequences

of any variaÈíon of the vertical position of the larynx.

There is no evidence in the maÈerial reported here that epeakers
aÈtenpÈed to keep a constant distance from the gloÈtal source to the
consEriction by making compensatory adjustments of the consÈri.cting
ges Èu¡e.

Figs. 1 and 2 are lined up on a fixed anatonical landnark, the central
incisors. Variation of larynx height for any one vonel type is indi-
cated by nonalignmenÈ aÈ Èhe glottal end. For these two subjects, the
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tongue was directed towards the sa¡ne part of the vocal Èract for each
token of a vowel type with Little varia¡ion bet¡,¡een Èokens and irre-
spective of any variation of larynx height. A possible exception was

the low pharyngeal constriction of the [o, a, æ]-like class which
Èended to keep a constanÈ distance Èo the gLotÊis, This is probably
because Èhe upper part of the epigl-otÈis contributes to Èhis con-
s¡riction (observed visually by Chiba and Kajiyanra 1941 and Lind-
qvist and Sundberg 1971). The epigloÈtis is linked Èo rhe rhyroid
cartilage so that some of the vertical movement of lhe larynx is
ÈransmitÈed to it. ConsequentLy, the constriction remains at about
4 or 5 cm frorn the glotÈal source.

Individual constricting tongue movemenÈs are illustrated at Figs. g,

9, 10. These shor¡ Èhe movement of the tongue from one vowel constric-
Èion to another. The sinilarities betr¡een the Ëhree subjects (re-
presenting Èhree unreLated languages) should be noted.

IÈ rnay be more perÈinenÈ to ask if there is any opportuoity to vary
Èhe consÈriction locations. Some of Èhe ¡nuscLes involved have a

sphincteral funcÈion ¡,¡irh a localized constricting effect (the pâlato-
glossi and Èhe phâryngeâl constricÈors, see Fig, 1l). Only in the case
of the palatal constriction, where there are no muscles contracting
across the vocaL tracÈ to pull Èhe tongue uplrards, does there seem to
be any freedom for varying the location ÈargeÈ. There is furlher
discussion of rhis below (gg 6, 7).

The range of larynx heights between separaÈe tokens of each vowel
type by both subjects h¡as abouÈ 12.5 o'r. The consequent variation of
the disÈance from the gl-ottal- source to the constriction is within
the acoustically toLerabLe rirnits and has little effect on the formanr
frequencies. The consequent variation of the overall length of the
vocal tract also has little effecÈ, about ! 2 7. for FZ of palatal
vo¡sels and much Less for other vower-s (Líndblorn and sundberg 1971,
I,lood 1975b). I assurne that this random variation of larynx height
from token to token reflecÈs varying tensions of the extrinsic
1-aryngeal muscul ature.
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The larynx position does nevertheless appear to play an ioportanL roLl
in tuning the vocal Èract. It is wei-1 knorrn thât the larynx is lo¡¡er
for rounded vowels than for spread lip vowels (Sundberg 1969). In the
English and Arabic fil¡ns the average larynx height was about LO mm

Lo¡¡er for t'tense" [u, o] and about 5 trE¡ lohrer for "lâx" [u, c] than
for spread-Lip [i, e]-fite vowels. In ¿he tracings colleeted fro¡n Èhe

f.iterature, the larynx tended to be lower for [u, o, y, ó}-Like vowels

than for [È, y, i, e]-like vowels. By lengthening rhe vocal Èracr
overal1, this larger laryngeal depression contribuËes Èo the Lowering

of F2 of Èhe rounded voweLs, especially those r{rith a pålaÈal constric-
Èion. But more important is Èhe adjustment of Ehe disÈance fronû Èhe

gloÈÈal source to the constriction. Fantts three-parameter model

nomograms clearly shorrr that lrhen the Lip-opening is narrowed there is
a lengchening of the distance fron the glottal source to each of the
four regions where formanË frequencies are not sensítive to smal1

shifts of constriction location. The invarianÈ tongue consÈriction
locations sÈill coincide r¿ith these regions in rounded voweLs thanks

Èo the Lower larynx. StatisticaLly, these adjustments are quantal. The

larynx is depressed for rounded voweJ-s (more so for "tense" Èhan for
"lax" vowels) and elevated for spread-lip vowels.

6 LANGUAGE-SPECIFIC DIFFERENCES OF CONSTRICTION LOCATION

The EngLish and Arabic subjects had strikingly different constriction
locaÈions for palatal voweLs (Figs. L,2,6, 7). The English subject
cenÈred his constrictions nidway along bhe hard palate about 35 nrn

behind the central incisors. The Arabic subjeetrs consÈrictions
were more anterior, abott 27 mm behínd the central incisors. This
difference is reflected in the directions of their constricting
tongue movements for palatal vowels (Figs. 6, 7,8, 9). The American
and British subjects in the collection of published tracings aLl had

nidpalataL constrictions benÈered at up to 4O m from the incisors.
Fant (1965) has pointed out a sirnilar difference bets¡een "the Russian
and Scandinavian Ii] vor¿els which are prepalatal r¿hereas the Ii] is
articulated more towards thè nidpalatal region in English", giving the
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former a sharper quality. The consequence of the less anrerio[ mia-
palatal constriction is a wider prepala!ål part and narrower postpala-

tal parÈ, whích will both yield a lower F3, The F3 standing htave has a

prepalatal pressure naximum and a postpalatal volume velocity maximum.

Figs. 3 and 4 show that F3 is sensitive to rnodífications at boÈh

places in palatal vor^rels. IÈ is interesting to note that nost cases

of prepalatal location in the collected material are from languages

contrasLing Ii] 
"ittr [y] or Iil qualities. These contrasts are en-

hanced by having a rnaximally high F, in Ii].

The estimaÈed area functions also indicated a difference between the

velar consÈricÈions for lul by these two subjects (Figs. 1 and 2).
The maximun narrowing estimated for Èhe English subject was opposiËe

Èhe uvula, Lhe vocal tract wídening out anÈeriorly along the soft
palate. The Arabic subject appeared to narrow the dorsovelar passage

near the front end of the velum. F, should not vary much for constric-
tion shifts withín this region but a model experiment on the analogue

indicated Èhat F2 would ríse about 120 Hz when this constrictíon is
fronted along Èhe whole length of the velum. Yet paradoxically the

English subject's F2 was the higher, 1000-1200 Hz againsr 75O-9OO Hz

by the Arabic subject. F, is usually higher than 1O00 Hz for Iu]-like
vowels in English (cf, Fig. 5) and lower than 1O0O Hz foï the graver
["]-fite vowels of some other languages such as Swedish. The English
subject had less close 1ip-rounding and a less depressed tongue blade,
which accotding to analogue simulation would together more than

counter any negaÈive effecE on F, from a slightly retracted consfric-
tion. BuË why is the Arabíc subjectrs F, so much lower? Other analogue

experiments indicated that the consÈricted dorsovelar passage needs

to be extremely narrow if f, is to be lowered into the 700-1000 Hz

range of a very grave Iul quality. Close lip-rounding alone is noÈ

sufficient. Narrowing of the dorsovelar passage is accompanied by

narrowing of the top of the pharyrx by the back of the Èongue. The F2

standing wave has a volume velocity maximum extending right through
the dorsovelar [u] constriction, \riÈh its peak in the pharynx

imnediately below the uvula. F, is therefore lovered not only by
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further narroning of Èhe dorsovelar paseage but aLso by narrowing
behind the constricÈion in the vicinity of rhe uvula. F2 of [u] has

a considerable excese of kinetic enêrgy throughout this region
(Figs. 3 and 4) so rhaÈ iÈs frequency is extrenely sensitive to
narrowing all the way from the faucal isthmus Co the top of the
pharynx. A crogs-section area in the constricted dorsovelar passage
of aÈ mosÈ 0.5 or O.7 cn2 would be necessary to keep F, below 1OOO lfz.
The area given for the Arabic subject hae probabLy been overestinated.
It is notoriouety difficult to assees crosa-section arees accurately
in the velar region fron cross-dÍstances alone. The palatogloeeal
muscles (in the anterior faucal pillars) can function sphincterally,
which r¡ould narrorÍ the faucal iethmus transverseLy gnd contribute to
the degree of constriction (cf. Fig. 11). If these muscles are active
d^- f--f 1:t-^ --^---a - t-tior Li¡j-iiKe vo-w-eis (Ëirè evidence l¡iii be riiscussed beiow in $ 7),
then they could help provide the extre narrowing needed for the
Arabic subject Èo lower his F, to lrell below 1O0O Hz.

Of Èhese two cases, the difference of location wíthin the paLatet
region is Dost likely to provide a difference of vowel quality, by
nodifying F3. For the velar region, any F, variation attributable to
differences of constricÈion Location is much srûe11er thaû any opposite
variation from oEher articulatory variables (degree of constríction,
degree of lip-rounding, tongue blade depression, larynx depreaaion)
and is therefore easiLy cancelLed by then. The true difference be-
trreen the [u] vowels of the6e tno subjects is Èhe degree of constríc-
tion throughout the velar-r¡vular region.

The amounË of freedom available for varying the constriction location
is again a crucíal problen in this context. The sphincteral uode of
Èhe palatoglossi nil-l narron the vocal tract Locally in [u]. If the
styloglossi and palatoglossi (Fig. l.l) together guide the tongue into
posítion for [uJ, little freedon should remain for varying the con-
striction Location. For the palatal vowels on the oÈher hand, there
are no muscles thaÈ contract across the anterior part of the vocal
Èract Èo pull- the Èongue up into position. The Èongue hås to be pushed

up fron below, which leaves greater freedon for deternining the target
of the movement.
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7 PI{YSIOLOGICAL CONSIDERATIONS

This section is devoted to hord the four constrictions may be achieved.

The discussion is based enÈireLy on pubLished maLerial - anatomical

descriptions supplemented by reporÈed EMG results. The conventional

view, extending back åt least to HeLlwag (178L), is that the tongue

body is positioned for vovels by its extrinsic muscles. HelLrúag listed
the geniogi.ossi (for palataLs), the stylogLossi (for velars) and Èhe

hyoglossi (for pharyngeals). In addition, the vocal ÈracÈ is shaped

by the palatogl-ossi (tinking the Èongue to the velun), the superior
pharyngeai constrictors (incLuding the glossopharyngeal fibres) and

the niddle pharyngeal constricÈors. There q¡il-l also be a contribution
frm the intrinsic muscLes, especíally the inferior longitudínal-s for
tongue blade depr:ession. The directions of conÈraction ascribed to
Èhese muscLes are illustrated at Fig, 1L. EMG dâLa is still Limited

and has largely become available during the past decade.

FigS. 6 and 7 shor¡ tracings of the tongue profile rel"ative to the

nandible for a selection of voweLs aÈ each location. This presentation

highlights siurilarities and differences of purely lingual articulation
There was little variation between different tokens of the same vowel

by the same speaker.

Figs. 8, 9, lO show Èhe movement of the tongue to thê different con-

stricÈion locations frorn a preceding weak Ii], [e] or Ia] through [p]
or [b] occlusion. These are examples of the f-ingual manoeuvres Èhat

form the consrrietions. The nanoeuvres by each speaker are strikingly
sinilar âlÈhough they are for Ëhree unrelated languages.

Palatal vowels

There are no muscles ÈhaÈ pull thê tongue up towards the hard palate.
The palatal tongue position is generally ascribed to contraction of
the genioglossi, especially the posterior fibres. This is now being

confirrned by EMG investigation (Harris 1971, Smith 1971, Raphael and

Bell-Berti 1975, Miyawaki et al,. 1975), These fibres pu1l the tongue

rooÈ fornard, widening the lorùer pharynx where both F, and F, are
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sensitive (Figs. 3 and 4). This contraction is aLso believed to push

the tongue body upwards to!¡ards the hard pal-ate rûhere it narro¡ys the
pa1-ata1 passage. the fornânts are also sensiÈive to the degree of
palaÈâl constriction, especially Fr. The nylohyoíd muscles wiLl also
elev¿te Ëhe tongue body by pushing it up fron the floor of the mouth

but there is little agreement among authors as to whether they'are
used for vo¡sels. They may, for example, provide the extra Lift for a

consonantal obstruction against the roof of the mouth. Any additionaL
help in shaping the tongue in this class must come from intrinsic
lingual muscles.

Labiovelar vowei-s

FL^ f.- ..1-1ir-^ ^-r f^ ^ì-rir.^ :----^ ---^¡¡rç tur ul rrÀc duu Lv, JJ ¡¡Âr vvwrrs LUUòLrLuLc Lwu ÐcPðraLc LadùùEù

accordiog Èo consÈricÈion location, but it is convenient to discuss

them together here. Figs. 6, 7, L! shol¡ horr the tongue is lo¡¡er and

more retracÈed reLative to the mandible for [o] than for [u]. fne
sane difference is true for all" subjects in the collection of pub-

Lished tracings. The wider jaw-opening for [o, c] r¡il1 hel.p lower
the tongue away from Èhe soft palate but iÈ cannot unaided ttansfer
the constriction to the upper pharynx. This must be done by the tongue

itself.

The sÈyloglossi d¡a¡¡ the tongue upwards and rearu¡ards torrards the

uvula. EMG investigations by Harris (I97L), Snith (1971), Raphael and

Bell-Berti (1975) have found the styloglossi active for [u]-fite
vor¡els. The sinilar brunched-up tongue postures of [u] a.d [o] suggèst

the styloglossi are also active for [o]-tite vo!ûel"s, but the data is
very linited. Snith found styLogLossal activity in cardinal [o:] but
hardly any in cardinal [c:]. Miyawaki et al. (l-975) also srudied rhe

styloglossi but their results were unfortunately marred by artefacts.

The styl-ogl-ossí can determine the general upward and rearl¡ard direc-
tion of lingual movement. But ho¡ü ís the tongue elevate{ toreards Èhe

soft palate for [u] or retracted into the pharynx for [o]? For
elevaÈion there are È¡{o possibilities - the genioglossi pushing fton
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below and the palatoglossi pulling from above. For retraction lhere
åre the superior pharyngeal consLrictors. The hyoglossi, which draw

the tongue dom into the lower pharynx, have also been proposed in
Ehe lilerarure for Io].

Harris (1971), Smith (1971), Raphael and Be11-Berti (1975) and

Miyawaki et al. (1975) have all found the posterior genioglossal
fibres Èo be active for [u]. Such activity can be deduced fron the

very wide lower pharynx for Iu]. The posterior genioglossi should

be less active for [o] since the tongue body is not elevâted Èovards

tlìe velum ancl the tongue root is less advanced. At the same time

there should be som activity for [o, :l.] in these fibres in order to
keep the lorver pharynx sufficiently open for Fl to sray in the

350-550 Hz range, Tbere is also a diffarence of tongue root posirion
beE\deerì "tense" Io] and "lax" [:]-tike voweLs (l{ood I975b) which

in<licaEes a difference of genioglossal activity betweên them. The

posterior fibres of the genioglossihave so far been studied for Iol
by only one group of investigators, Miyawaki et aÌ, (1975), They

found tlìat tlìe same eLectrode that pickecl up considerable activity
fr-r Iu ] also derecLed activiry for Iol.

Lel us nor¡ turrì t() lhe palaroglossi. These are a very slender pair of
muscles linking the clcrrsal part of the tongue and the soft palate,
The¡'1ie in the anferior faucal pillars. Thel.appear to have several
mocle,s of âcLivity depending on what other strucEures or muscles
happen Eo be doing (Lubker 1975), including (i) to draw rhe tongue
t(ìwards tlìe soft palate when the latter is firmly elevated by the
palaÈiue levators, and (ii) to act like a sphincter to narrow the
faucal isthnus trârìsversely. Both of these modes are relevant for the
¿rrtículation of Iul-litre vowels by (i) guiding rhe velar (stylo-
glossal) movement anteriorly towards the soft palate, and (ii) con-
trolling the degree of constriction there. It is well known that the
velum rends to be most tightly closed agains the posterior pharyngeal

waLl during Iu]-fite vowels, An acoustíc and perceptual explanation
has usually been offered for this tíght closure ín an [u]-like con-
figuration, based on the particular sensitivíty of its oral resonånces
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to nasal exciÈâÈion and on the fact that colìtrastive nasality is rare

for [u]-like vowels' However, a velum Èightly closed by the palatine

levators is a necessary condition for the sphíncteral mode of pålato-

glossal funcËion, u'hich means there is a firm physiological constraint

against nasalizing Iu]. eny EMG activity recorded from Èhe palatoglossi

during [u] can only be due to the Èno modes quoted above from Luhker.

Other modes are not applicable for Iul (opening'the oronasal Pâssage

when the palatine levators are not contracting, or adjusting muscle

length Èo accomodate a downward movement of the tongue). Fritzell

(1969) found strong bursts of potentiàls in the palatoglossi during

the transiÈion from [f] to [u] in foolish and in [u] in the seqt¡erìces

Iou, au, gu] and Imu, nu, nu-l (411 with strong simultaneous levator

conLraction). Of Be1l-Berti and Hirosers (1973) two subjecrs, one

revealed no palâÈog1ossal activíty lrhatsoever, rleitlter for Iul nor fc'r

nasals. The oÈher had palatoglossal activity for a1l nasal openings

and [k] ênd the largesÈ bursts of all for [u]. fne balance of all this

data is in favour of palatoglossal involvenent in Èhe arEiculaÈion of

Iul with simultaneous conÈraction of the palatine levators.

For lhe retraction of the tongue into t.he Pharynx for [o, :)l' the mos!

like1y nuscles are the superior pharyogeal constrictors (including the

glossopharyngeal fibres) in view of Èheir upper pharyngeal situaEion.

Smíth (197f) found Èhe glossopharyngei active in [o, ¡]-tite vowels.

MacNeilage and Sholes (1964) concluded from Ehe activity picked up by

surface electrodes fron the back of the tongue thåt the hyoglossi

were invoLved for Io]. But surface acÈivity at that locaÈion could

equally well have come from the glossopharyngei. The hyoglossi have so

far not been invesÈigated with electrodes inserted into the muscles

themselves and their involvement is open to speculation in the absence

of further data. Tr¡o faclors probably rule out the hyoglossi for

[o. c]: (i) the upper pharyngeal Io, r] constriction occurs where the

glossopharyngei and the superior pharyngeal constrictors embrace the

pharynx, and (ii) the moderately large cavity in the lohrer pharynx

for Io, r], necessary to avoid an unduly high F,, precludes hyoglossal

ac tívi ty .
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I conclude that the tongue is most likely drawn upwards and rear_
wards by Èhe styloglossi for borh rhe Iu]-like and rhe Io]-1ike cras-
ses, and that this comon movement is deflected towards the soft
palate by the palaEoglossi and the posterior genioglossi for Iu]-like
vowels, and ínto the upper pharynx by the superior pharyngeal con-
strictors and the glossopharyngei for Io]-like vowels, The genio-
glossi are active to wid¿n the lower pharynx and assist in raising
the tongue, more so for Iu]-like vo¡¡els than for Iol-1ike vorrels. The
sphincferal function of the palatoglossi and the pharyngeal constric-
Lors probably leaves little freedom for variation of these constric-
tion locations.

Low pharyngeal vowels

For the Ir:, a, æl-like vowels, there is considerable general narrowing
of the lower pharynx where Fl has high pressure and F2 a sensitive
volume velocity maximum. The maximurn constriction is in the vicinity
of the epiglottis. The acousLical consequences are that F, is nraxi-
mally high for all vowels in this class (ar least 600-700 Hz \dith rhe
large mouth-openings that are also typical of these vowels) and that
the individual vowel qrralitíes are distinguished by F, according to
tlìe degree of constriction (cf. Fig. 5). ln contrast, Ëhe lower
phar1.ry is less narrow for [r, c] configurations for which F1 does not
exceed about 55O Hz even rvith exaggerated mouth-openings,

The extrinsic tongue muscles that draw the tongue dor¡n inLo the lower
pharynx åre the hyoglossi, The inaccessibility of this pair has so
far deterred investigators from attempting to insert electrodes. The
pharyngeal constrictors are also frequently mentioned in conjunction
with these vowels, Tlre superior constrictors (including the glosso-
pharyngeal fibres) retract lhe tongue and narrow the plìarynx above the
constriction. The middle constrictors, arising from rhe corni of the
hyoid bones,narro\r the pharynx atand below the constriction. Both
Chiba and Kajiyama (1941) and Lindqvist and Sundberg.(1971) have
observed transversaL narrowing of the constriction at the level of the
epiglottis, indicating contraction of the constrictors. 'Smith (1971)
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found considerable activiÈy fton the glossopharyngeal fibres for
cardinal [bo:] and [ba:]. Minifie et al. (1974) recorded the acÈiviry
of the superior and niddle constricÈors to investigate differences of
"tenseness" and "Laxness" in [p, b] and reported no apparent differ-
ences betrareen the vordels [i] and [a]. ttre activiÈy they observed
during [a] is expecËed for consÈrictor involvement in this vowel! but
that observed for Ii] ís unexpected for a palatal vor¡el. A previous
utrasonic scan (Minifie et al. 1970) had shor^¡n considerable inr¡ard
displacement of the lateral pharyngeal walls (3-4 mn by the Left wall)
during Èhe Low pharyngeal vowel.s [o, ,r, æ] but LiÈtle or noÈhing
during Ii, u], indicating consLticÈor acËiviLy for the formerbutnot
for the latter. Minifie e¿ al. (1974) suggest rhar "had the EMc

signals been integraÈed, discernable diffe,rences would have energed"
bui chey cii<i not pursue the question furÈher.

The avaiLability of nUC data is leasÈ saÈisfactory of all in this
class of voweLs - nothing for the hyoglossi and occasionally contradic-
tory for the pharyngeal consÈrictors. But the direct (visual) and

indirect (X-ray, ultrasound) observations of movement are unanimous:
Èhe Longue is drawn into the lower pharynx and the pharynx is narrowed
Lrasversely by inward movement of the Iateral wal"Ls. This points
strongly to involvement of both the hyoglossi to dêpress ând reÈract
Èhe tongue and of the pharyngeal consÈrictors to nâtrols the pharynx
generai.l"y and especially at and belor,r lhe consËriction. Narrowing of
the lower pharynx ís predictable from acoustic theory Èo raise F, to
its maximum, above 60O or 7OO Hz.

8 PHONOLOGICAL CONSIDERATIONS

All Èhe data and discussion so far presenÈed have clear ínpl-ications
for phonology. The preference for the four constriction locations is
appârently universal. These LocaÈions are acoustically and physiologic-
ally significant, They divide the spectral space inÈo four voqrel
qual-ity fanilies. The extrinsic tongue muscles are located just where
they are needed to provide these constrictions and to narrow or expand
Èhe vocal tract at Lhe sensitive parts of resonance node standing
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waves. Phonetic processes that c1aim to describe phonemic contrasts,
allophonic distributions, vordel shifts, morphophonemic alternations
aud so on in articulatory terms should reflect this unique way of
utilizing the innate acoustical and anatomical properties of Èhe vocal
tråcr. The established tongue articulation model, which professed to
describe tongue articulation in terms of the height and fronting of
che tongue arch, failed to do this.

Notice also that the boundaries be$reen rhe for¡r families (¡,ig. 5)
constitute the basic phonemic contrasÈs. In two-phoneme systemg such

as Kabardian (Halte l97O) there is a conrrasr between (i) [¡]-flte
vowels produced with 1.ow pharyngeal locations and (ii) non-[A]-like
vowel.s produced at the other constriction locations. In Èhree-phoneme

systems there are contrasts beÈrdeen (i) [A]-like vowels with 1ow

pharyngeal constricrions, (ii) spread-lip II-El-like voweLs with
patatal constricrions, and (iii) rounded IU-Ol-1ike vowels with velar
and upper pharyngeal constrictions. Five-phoneme systems have

contrasts between (i) lAl-fike vowels wiÈh low-pharyngeal constric-
tions, (ii) spread-lip IIl-like and (iii) spread-lip lE]-tike vowets
with palatal consrricrions, (iv) rounded IUl-like vowels with velar
constrictions and (v) ror¡nded IO]-fit. vowels wirh upper pharyngeal

constrictions. No further constrasts are obtained by varying the
constricEion location. Other modificaÈions are utilized for ådditional
contråsts, for example the degree of constriction, the degree of
mouÈh-opening and the degree of lip-rounding.

An interesting phonological problem is how far and under what condi-
tions the phoneme boundaries just outl"ined may be transgressed. For
example, in Arabic and Eskimo rhere are spread-Lip Ii] or Iy]-fite
all(ìphones of /i/ with velar or pharyngeal constrictions carried over
from adjacent consonånt articulaÈions. Agaín, umlauting involves an

ínt.erchange of constricrion location betneen (i) low pharyngeal [a],
upper pharyngeal lol and velar [u] and (ii) palaral le, ó, yl
respectively. Similar interchanges of constriction locations are in-
volved in instances of vowel harmony.
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This approach to vowel articulation provides a new perspective to
these Èypes of phonological problem, whereas the established nodel
cannoÈ capture their Èrue nature in terms of the heighÈ and fronting
of the Èongue arch. The anbíguities in the latter nodel regarding
the relationships between paraneÈer values, physiological activity,
resonator configuration and spectral output means thåt it is power-

Less Èo explain cenÈrâ1 areas of speech production (Wood 1975a), The

explanatory power of phonological theory will be greatly enhanced if
the feaÈures of tongue articul,ation were instead derived from a com-

prehensive modeL based on the shaping of the entire vocal Èract in
a manner that dírecÈly relates physiology, articulation and acoustics

9 CONCLUSIONS

1. There are four different places where the vocal rract is narrowly
constricted by the tongue for vowels - along the hard palaLe, along
Èhe soft palate, in the upper pharynx and in the lower pharynx
(Figs. 1, 2). This finding confirms Stevensts hyporhesis thar we seek

to constrict the vocal trâct for vorrels at Lhose places where F, and

F2 are Least sensiÈive to variability of constriction location.

2. The vowels produced at these locations fa11 into distinct families;
Ii-e, y-d]-like, Iu-u, å1-rit", [o-c, y]-like and Io-a-æ]-1ike respec-
tively (Figs. L,2r 3,4, 5). fnis supports Stevensrs conclusíon re-.
garding the quanÈal naÈure of vor¿eLs.

3. The tongue assumes characteristic posÈures relative to the mandibLe
that correspond Èo the four consÈriction locaÈions (Figs. 6,7, g, g,

1O). Lingual novements to these postures can be unambiguously referred
to nuscuLâr acÈivity (Fig. 11).

4. There are docurnented examples of languages preferring either the
prepalatâ1 or midpalatal l-ocations for the palatal constriction. How-

ever, the sphincteral function of the palatoglossi and the pharyngeal
consËricrors leaves liÈtle opportunity Eo vary the locaÈions of the
other lhree consËricLions.

5. In a given consonant environment there is good precision of the
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constricÈíng movements. There ¡,ras no evidence that Èhè direction of
the constricting gesture is rnodified to compensaÈe for random verical
larynx movement. But the sÈructure of Èhe epiglottis and the thyroid
carÈi1age ensures thar the low pharyngeal constriction autonaÈically
remains at about. the same dis¡ance from the glotÈis.

6. Llhen vo¡¡els are rounded, there is an increase in the distance from
rhe glottis to each of the four regions where F, and F, are insensi_
tive Lo small shifts of the constriction location. This ís arlowed for
by depressing the larynx considerably for rounded vowels.

7. ArÈiculatory features for use in phonology should lefl.ect the
preference for four constriction locations and Èhe unique relation_
ship between consËricting tongue gestures, musele situation and the
degrees of sensirivity of vocaL tract resonances to area pertuïbations
at different parts of the vocal tract.
8' The approach ro longue articulaÈion outrined here faciliÈates rhe
building of a comprehensive description of speech production in which
each of the successive stages (neuromotor, articulation, cavity,
shaping' specÈra1 output) are unanbiuously related to each other. rn
contrast, the features of tongue arch height and fronting of Èhe
established model are arnbiguous in these reapects and constiÈuÈe a
capricious mediun for relating the different phases of speech produc_
tion.
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TEMPoRAL ORGANIZATION OF SWEDISH TONAL ACCENTS: THE EFFECT OF VOIIEL

DURATÏON IN THE GOTLAND DIALECT

Robert BannerÈ and Anne-Christine Bredvad-Jensen

1 INTRODUCTION

The data presenÈed here are an addition to the investig,arion of

Bannert & Bredvad-Jensen (1975). In order to study the effect of
vowel duration on the tonal âccent contours of all the four tonal
types of Sr¡edish dialects proposed by Gårding (1973), recordings of
a speaker from Gotland, the dialect not represen¡ed in the previous

study, were made afterwards. This dialect represents type 1B ôf
Gårding's typology.

The test material is the same as in the first study (cf. p, 3, al1
page references are to Bannert & Bredvad-Jensen, 1975). but we added

four test words to achieve an optinal segment structure corresponcl-

ence bethreen words with a long stressed vowel compared to words with
a short stressed vowel. Th: four r¿ords are:

accent I accent 2

!g¡:sg (def.

stick-en (def

p1. of 'rnoÈchrr)

p1. of "stitch")

hacken (solemn imperative of 2nd
pers. pl. of hacka = "to chop")

sticken (solemn imperative of 2nd
pers. pl. of sricka = "to stick")

The recordings, with informant IB, male, 2l years, and the acoustic
analysis, were made in the same way as before (cf. p. 4).

2 HYPOTHESES AND PREVIOUS RESULTS

The investigation was designed to check \dhether the main Fo-ehanges

would be attributed either to the truncation or to the compression
hypotheses (cf. p. 1 f), when the stressed vowel in a bisyllabic word

was radically shortened. The data from our seven infornanÈs supported

both hypotheses (cf. p. 15). In mosÈ cases the short conÈours were

derived from the long ones by the principle of Èruncation irrespective
of the shape of the Fo contours of the word accents.
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3 RESULTS AND DISCUSSION

The results are presented in Èhe sarne way as before. Tabte 9 gives

the Fo-values and the durations. I'ig. 13 shows simplified Fo-contours

of the firsÈ vowel segment in the tnrenEy test ¡{ords. For the arrange-

ment see p. 7. Fig. 14a shows the Fo-lracings of Èagen and tacken,

both âccents. In Fig. I4b these Èracings are superimposed,

Durations. The stressed vowel segrnent of accenÈ I is shorter with
respect to its long counterpart than that of accenÈ 2r

AccenÈ I Accent 2

Mean duration
ms

V: V

VlV. Mean duration V/V:

ms

V: V

161 92 57 161 99 62

This inforrnant behaves contrarily to the other seven informants (cf
Table 1, p. 8)

F_-contours. Manifestation in the long vowels: the F_-curve of accent 1-_ " o
is characterized by a rise to a Fo-maxímum, which is followed by a fall
during the last third of the vor¡el. The manifestation of accent 2

begins with a slight fall Eo a Fo-minimum in the first part of the
vonel. It is followed by a rise lhroughout the rest of the vowel. The

F--maximurn is reached ín the post accent consonant (Fig. 14a).o

Vor{rel shortening: l{hen vowel duraÈion is decreased, the final fa11 of
the long accent I contour is missing except in -sticken and -stucken,

where the curves are conpressed. Compression is found in all accent 2

vo¡¿els but one, 'skoÈten (Fig, l3).

Thus the effect of vowel shortening is not uníform fot this informanÈ,

as r¡as found to be Èhe case with other informants as r{e11. IE seems as

if in accent I truncaÈion is mainly used whereas compression is used

in accent 2 (cf. Table 9, p. 15).
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Considering Èhe dâta from our eighr informar.rEs represenring all rhe
four tonal dialect rypes, it is surprising to find so little co¡r.sisr-
ency in the tonaL behaviour. But as we remarked finaily in our previous
paper (p. l7) the F^-conÈours should be studied in a wider perspective.o
The prosodic components manifested in the Fo-contours should be r:on-
trolled (cf. Bruce, forthconing). Then an explanation for this seeming-
ly contradictory behaviour may be found.
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Table 9. GOTLAND
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Simplified Fo-contours of the firsr vowel segrnent in
the 20 resr words. GoTLAND. The duration of the long
vowels is normalized (solid lines), Dashed and dotted
lines: short vowels,
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Figure 14a, Fn-tracings of tagen and tacke!. botb accents. (ìOTLAN[)
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Figure 14b, F^-tracings of tagen and tacken, both accents, short superim-
pðsed on long. iTlFup poìîI--Iãr A and C is the beginning of
tlie vowel. For åccenL 2 (B) the curves arè given so thåt the
rise of Èhe long ând short stressed vowels coinci¿s, GOTLAND.
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