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synchronic reflex of the great vowel shift in English

(discussed in Lhomsky and Halle 19883,

The rules in

question apply to tense VvoWels

4t a particular stage of

the derivation, and have the effect of m:nmﬂn:mzmw:m

high and mid vowels, ang then of interchanging mid and
low vowels. The result is that, depending on whether
independently needed rules of tensing and laxing apply,
4 form may show major differences in vowel quality,
resulting in well-known a@lternations of the type

divine/divinity, ete.

Chomeky further noted however, that the rules of
vowel shift have apprepriate formal properties, such
that they fall under the definition of the notational
convention of abbreviation by wariables gver Feature
values, fipst Proposed by Halle {1963) for treating as-
similation. The significance of this observation is the
fFollowing: in order to resolve the difficulty in apply-
ing the two parts of an #xchange process, it ig neces-
5ary not to apply the rules directly in sequence. They
could, instead, be applied mwgcpﬂm:mocmpw (or disjune-
tively), so that neither Wwould be able to affect the
output of the other. Now there are no cases known of
rules abbreviable by variables which must be applied in
Sequence, and it would therefore be possible to propost

that (universally) any set of rules abbreviable by vari-

ables is to be applied simultanecusly rather than
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for an alternative to Chomsky and Halle
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for an alternative to Chomsky and Halle's treatment of

the vowel shift.

A priori objeetions based on the potentially dra-

matie effect of exchange rules as historieal changes

cannot be taken too seriously. When we consider the

histories of languages such as Armenian and Arapaho, it

is clear that languapges ecan survive changes that are

much more extreme than a simple exchange; and in any

case, it has been pointed out that exchange rules could

arise from other, non-exchange rules. already in the

Erammar by restructuring. The question of whether ex-

change rules exist (and hence of whether an account of

¥owel shift in English which pesits such a rule is

plausible or not) remains an empiriecal one, and it is

necessary to bring forward examples from other language

in order to resclve it.

In a previous issue of this journal, Wolfe (1970)

has attempted to provide such evidence. She discisses
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[ can exist in natural languages. OFf these examples,

but two of these are such that they cannot really be

said to carry much weight. One example concerns a
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fn 1,.p. B8), not all of the [i:]'s of LL correspond to

[ej] in CC. While all LL [e:]'s are raised to [i:]

in cc,?

earlier [i:] are lowered to [ej]; those [i:1's that
arise from earlier [i:] remain as [i:] in both LL and
CC. Taken by mmmmum, of course, this chservation has
only historical validity. The faet that modern Czech
(LL) [i:] is the reflex of both [i:] and [4:] in 01d
Czech is not sufficient reason to posit a distinetien
between two morphephonemie sources for surface [i:]
synchronically. The fact that LL [pi:xal 'pride’,
[zi:tral 'tomorrow', [hHluxi:mal "dea® (instr. ﬁHg.w
correspond to CC [pejxal, [zejtral, and [hluxejmal,

but LL [pi:Ze] ‘'writes', [mi:stol 'place' and [kazi:]
'spoils' correspond to CC [pi:Sel, [mi:sto), and [kazi:l
might not be related to any aspect of their phonological
structure. One could simply mark the vowels of the

second set of words as exceptional, ‘in that they do not

undergo the wvowel shift rule in CC.

rule has exceptions would not, of course, impugn its .

status as a rule.

The distinction between original [i:] and [&:] is

not just a histerical one, however.

make a synchroniec distinctien in modern Czech (in bath

CC and LL} between palatalizing and non-palatalizing

fi:/, 1i/, and le/. The case of /e/ is clearer, since

only those [i:]'s that arise historically from

The fact that the
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nominative and “znitive plurals ﬁuo:lﬂw
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This distribution e irr ; R
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/&/) which never appears as such on the surface. This
is of course an example of absolute neutralization,
which would be prohibited by a constraint such as that
suggested by Kiparsky (1968). lumerous otner papers
have shown. Unnmamdr that Kiparksy's position cannot be

maintained {cf., for example, Brame 1972, Vago 1973), :
and that absclute neutralization processes and abstrac
sepments are sometimes necessary in phonological de-
seriptions. The alternative proposed by Kiparsky uw :
the use of mxnmﬂmwan features, rather than ﬁjozawnmpwm-
camposition; but that alternative would be inappropriate
here. totice that we would have ts mark all of the non-
palatalizing /i:/'s as exceptions to palatalization, m:w
exactly the same s5et of /fi:/'s as exceptions to CC xﬂ%mr
ehift. The fact that the same segnents are involved in
both rases would be unexpressed, and it seems better to

-

attribute both facts {(non-palatalization and failure HL;
undergo vowel shift) to the same feature of the segmenth
phonological composition. It is exactly in w:ﬂd a case,
where two or more kinds of exceptionality are mpﬁwhﬁpm
related that the Eman:MmE of exception features is
inappropriate and an abstract segment is indicated.

i imi i of
This re-analysis results in the elimination

i £
Czech vowel shift as support for the existence o

ffected are
exchanpge rules, since the two segments affect

Q ar nmﬂ.. e 15 Hul_ﬂ.
Tt interc [ ____ raised tTo .___“_...__..- burt
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formed from verbs whose stem vowel in the perfect is
fal by replacing this with /o/f, but from verbs whose
stem vowel in the perfect is underlying /of by re-
placing this with /a/. Thus, fa/ and /o/ are exchanged
in the verbal category in question. There seems no
doubt that this is, indeed, an exchange rule, and it
is necessary to inquire about whether it has any other
properties that might distinguish it frem the sort of
process we have nrﬂmmnmﬂn& prohibiting above.

Other exchange processes can be attested from the
Niletic languages of Africa. According to Gregersen
£1972), Luo Has a process which exchanges voiced and
vaiceless stops in tWo categories: before the plural
marker /=E/ (realized as [e] or [E], depending on
harmony which is disregarded here); and in the "singu-
lar appertentive". Thus, corresponding to got 'moun-
tain', we get gode 'mountains' and ged 'mountain-of';

while corresponding to lwedo 'hand', we have lwete

'hands' and lwet 'hand-of'. The correspondences tThus

established are between g, 8, &, o, k and W, m. dy ¥

g» respectively, and include not only the native vocab

ulary but also Swahili loanwords such as kitabu 'book's

pl. kitepe, and debe '4-gallon tin can', pl. depe. i

related language Shilluk alsc displays an exchange |

cess in plural formation: cf. pairs such as lep 'to

pl. leb; tuye 'sifle', pl. twaj; rejo 'fish', pl. risi
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have the form of ablaut processes, such as T

of wnwwwm: ring/rang/rung, rather than of (e

lations. Since they are not determined by [

conditjons, they are hardly (if at all) amer
phonetic explanation, and typically relate
segments that are otherwise unnatural.

An ideal urujuwuwwnnu theory, like an
tactic theery, would be as highly structure
stricted as possible. An important aspect
structuring is the isclation of distinct ty
and the imposing on each such c¢lass of as n

sible a set of restrictions. Thus, for ins

the environment of a phonological process C

extend over considerable parts of a form, 1

proposed (cf. Palacas, 1971) that a class ¢

tion rules can be isolated and constrained
segment to which an element i5 assimilated
adjacent to it (or at least is the closest
the relevant type). Another example conce:
ciple of disjunctive ordering, discussed il
{1967). Consideration of rules of types o
those Chemsky originally discussed leads t
clusion (cf. Anderson, 1973) that the doma
principle is limited to the class of phono
specifying categorial (+/-) values of feat

that it dees not extend to rules specifyin
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An ideal phonological theary, like an pammn !
tactic theory, would be as highly structured m::n#
stricted as possible. An important aspect of s L
tructuring is the isolation of distinect types © i
i as
and the imposing on each such class of mw :auun“ ,zrme
sible a set of restrietions. Thus, for instance,

..u n eneral
W s} i can B
m“nwuu._.__.-_._.lr—._..—n .ﬁ =] ﬁw._._"u—.r_ﬂ_.._.numu.n.wH .ﬂ_.ﬂ.ﬂﬂmmm
the en : r

T orm it H-wm been
.muﬂ.ﬁ.w._u_u._- over -unuu.—mm.nn.ﬂuamuUHm ﬂrm 15 num.r da Hu k]

imila=
lass of assim
1971} that a ¢
(cf. Palacas,
proposed

: the
tion rules can be isolated and constrained wo H:“M m
segment to which an element is assimilated is al ﬂmom
nawmnmzﬁ to it {or at least is the closest mmmamz v
the relevant type). Another example nonnw1:m t wxw
piple of disjunctive ordering, discussed pwrnuawﬂm=
{1967}, Consideration ef rules of types othe

i ds to the con-
those Chomsky originally discussed lea

. Anderso T he Hil u.lu.- GH.: HH-H. s
Ti nﬂhu 1 Y 19 Ww that t doma
ClUus1c

rincg mited 1 55 _u_ 1o .-_UW“_. .._..__.m
—__ Pﬂ_“_.._..l__ 18 ..rH T r.ﬁ_.m ﬂu.muql.. aof &l ano .m.

f ¥ catefor - - gatures =
E m 1 h ___. v _.-_._u.u.._l_.ﬁ._.r.. U.H. H. ] L]

Mﬂmﬂ _-_.HH. 14 + [

& ffvine numeric
hat it does not extend to rules specifying
tha H

(Y
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(phonetic detail) values for features

A numbep of recent wri

to the properties of morpho-

H Hu air t
.Dwu.nm..ﬂ Hﬂﬂmmmﬂm in H.ﬂ._._.mn._mmm. HH 15 ﬁu.-:UU_m.UH ._m.

| %ay that current pp
| Practise is tgq relegate all of nsn.nﬂca

cesses traditionally treated as Part of morphol
.ﬂﬂ.ﬂﬂw__

| either to Phonology op te syntax (or pe

w- Tt u *
— :M.D_HH_EH.W_HWH_ ﬂ”_u.mn_u L num meH..ﬂmH mHH.._l_.n.HEH_ﬂ ___.ﬂﬂ

there i
18 no reason not to expect that g clasg of
| cesses can i i s
_ be 1solated, with Structural changes sipiy
to thog i £y
B2 of phenological rules {and thereby disti
stin-

_ ram .ﬂ_-nm. ﬂﬂﬂﬂu.l“{jﬁ.ﬂnﬂh..n .ﬂ”ﬂﬂmwmmm of ﬁu.usm_humu“m.l
HHDHH 1 i
¥ u-._HrulmeHDﬁ_u m.:nw MCHWH“D..WHG.—-P“ Hun._..n. .F.H.-..u—.— m.—nﬂ_u._ﬂn_r_ﬂ.n.
H

7nmmn%pudpoﬁm specified (primarily) ;

and n_..nm m—u_ﬂ__.__w i5ous 1lan .n..._ﬁ m_F-_HW_ m ;
dangea ules 51

that this is indeed the casea

We SUggest, that is,

= m
ti t —nwm nuH-HMM ﬂﬁ. .mmw_mh_.ﬂm.”_..w mxn:m.: e n_.._u.ﬂu 15 .u.“_..uu.ﬂﬂﬁ

ﬂwu..m nn
omain H mu_ _UHNHFH. H Proce sSes u ﬁ_.
to o Mor : a 5 " 5 a a

limitation can be achieved,

a5 w
& noted above, Eimply
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rules. In that case it will be impossible
a purely phenological exchange process.
With this preposal wd mind, wWwe can now
the nmmm:mmwu: of Czech, to take up the prec
back vowels. Wolfe claims, as we noted, th
vowel [u:] corresponds ﬁu.husu in €C, ‘and 1
are no instances of basie /o:/ in LL (apar
small group of ﬂmcwucmwe axceptional loan
few instances of 'expressive lengthening' ¢
this case, her proposed rule of vowel shif
account for the facts, since the lowering ¢
[ow] in CC can clearly be treated as paral’
lowering of [i:] to [ej)l. If there are no
the Tﬂwnmnﬂwu: that they would be raised t
to the raising of fe:/ to [i:] does no har
The first difficulty that we must not
formulation is that notall LL [u:]'s corre
.hn£u4uu in €C: in fact, only those in ab
initial position, or preceded immediately
can. shew such a nadummbﬂunmznm.wh Thus, L
corresponds to CC [oufat] 'office', and LL
corresponds to CC [ne=ourcdal 'bad harvest
[mu:Ze] 'can (3sg.)' corresponds only to ﬁ
not to [mbuZel. The reason for this is no

seek. LL, as well as CC, has the vowel se

In LL, however, this is limited to non-ini
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values fopr features,

r .
[BEent writers have argued that moprs

! be paid to the Properties of moerpho-
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» With struetyural changes similap

asl-syntactic processes of prefixa-
{hd suffixation) but with Structural
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rath i
; er thap ﬂ:c:upﬂmwnmh features,
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f8ion of exchange rules SUggests
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ipholexical ﬂwonmmmmmm. Such a
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I

iple of simultaneous application
rule schema involving variables
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rules. 1In that case it will be impossible to formulate

a purely phonological exchange process.

With this propesal in mind, we can new return to

the awmrﬂmmwcz of Czech, to take up the problem ecf the

back vowels. Wolfe claims, as we noted, that the LL

vowel [u:] corresponds to [ewl in CC, and that there

are no instances of basic Jfo:/ in LL (apart from a

small group of obviously exceptional loan words and a

few instances of 'expressive lengthening' of [o1). In

this case, her proposed rule of vowel shift would

account for the facts, since the lowering of LL [u:] te

[ow] in OC can clearly be treated as parallel to the

lowering of [i:] to [ejl. If there are no /o:/'s, then

the predietion that they would be raised to [u:] paralls

to the raising of fe:f to [i:] does no harm.

The first difficulty that we must note with this

formulation is that notall LL [u:]'s correspond to

.huzuiwc in CC: in fact, only those in absoclute Word

initial position, or preceded immediately by a prefix,

nmumrcsmcnrh nouﬂmmvoanm:nm.ww Thus, LL [u:batl -

corresponds to CC [oufat] 'office', and LL [ne=u;:rodal

corresponds to CC [nezourodal 'bad harvest', but LL

[mu:3e] 'can (3sg.)' corresponds only to CC [mu:Zel,

nat to [moufel. The reason for this is not hard to

seek. LL, as well as CC, has the vowel sequence [oul.

In LL, however, this is limited to non-initial position:
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On morphelogical grounds, initial [y:] can be identi
H n -

_ fied with nen-ini+s i
| en=initial [oul] in 1L, We must now ask,

however, what the c:mmﬂwwwam forms are for a) non

| initial [u:], and ) initial [u:1, identified with th
2

element which appears as [oy] elsewhera
An indication is gEiven by the effect of various

morpholexical rules in Czeeh which affect the length

of vowels. We have already noted that diminutives of

nouns _.Lu.ﬂ—- H._m.mulﬂ HDH_.N _-_.D_..Lﬂu. ﬂ..m Hmn_. MH-ﬂqL da mHu._.D.-.JH Cn..E.mu.u
and Vice versa. _Uﬂ”_“_ﬂu HmHmnFUnm Um.___i._mm—..- carres ﬂ_.._ﬂ—uﬂ
.—..-
5 .m.

long and short vowels include the following: a) a

L uu IT E n nuu_m nomi-
m er .D.-n.u ..Hm.ﬂ._hHu.:ﬂ noeuns Sh0W H_.u.u:m .r?ﬂ.r-.ﬂ_Hm H

Rative singular and short vewels elsewhers

| (e.g. [du:m]
house', [domul}; b)

4 number of feminines with long

Vo

wWel show a shopt vowel in the genitive plural (e

: =
L]

[houbal mushreom', g.p1, Chupl); &) many verbs shew

4 . e
*ORg vowels in the infinitive and short vowels in oth
er

fa :
| rms {e.g. [ruist] 'io Erow', present [rostul; d) de-
fived verb forms often show lengthening of the vowel in

the stem from which they are derived Ce.g. [vi=rdstat]

=,
to grow up' from the sten of [rostul); &) some collec

tives show lengthening of the sten vowel (e.g. [doubi:]

¥oung ocak grove' fron [dup) 'oak'y; £y adjectives with

: i -
N '

‘he comparative when this is jecti

m
|
|
|
|
|
|
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adverbially (e.g. [drahi:] 'dear', [dra%Si:] 'd
[dra:Ze] 'more dearly'; [bli:ski:] 'near', [bli
'nearer', [bli:Ze] "more nearly'). These proce
can um.mmn:. involve both lengthening and short
and the vowels which are paired by them are (wi
'short' vowel given first): [al with [a:1; [i]
[i:]; (palatalizing) [e] with [i:]; (non-palata
[e] with [e:]; [o] with [u:); and [u) with [oul
initial or [u:] (initial). This suggests that

initial) phonetic [u:] is in fact the long corr
dent of [o] at seme stage, and that the vowel w
appears initially as [u:] and mpmmz:mwn as [oul
long correspondent of [u] at the same stage.

" If this analysis is correot, it would seem
we are right back where we started from. Thoup
eliminated one proposed exchange rule in Czech

€C vowel shift proposed by Wolfe), we have arri
situation which seems to suggest another one; i
comes from fu:/, and [u:] comes from fo:/f, is 1
exactly like the vowel shifts Wolfe discusses?

might be proposed that the necessary rules cons
a) interchanging /o:/ and /u:/; b) adding /fw/ 3
derived fo:/, and then ¢) shortening /o:/ to /c
fw/. These latter steps would be parallel te J

vation of [ej] from /&:/ in CC, and could be re

a5 a process of LL which is simply generalized




P:nucam

Ln
ANs show long vowels in the nomi

ihow lengthening of the vowel ip

are derivad (e.g.

|

Hup]

I
m

ative when this is5 useq

initial [y: 1 can he identi-

e adverbtially (e.g. [drahi:] 'dear?',

We must noy ask,
‘erlying forms are for a) nap

initial [u:1, identifieq With the

as [ou] elsewhepa,

Eiven by the effect af various

1 Czech whieh affect the length
+ready noted that diminutivaes of
vowel often shoy a shopt Vowel,

relations between nuﬁﬂmmﬁn=nwnm

the following:

T vowels elsewhers (e.z.
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1. m::uuu. e) many verbs shoy

ﬁpﬂpcm and short vowels in othep

Erow', present [rostul; d) de

[vizrdstat]

em of mﬁomﬂ:uv" e} some collec-

ﬂ the stem vowel {e.g.
£) adjectivas Wwith
5 often have short vowels in

ﬂ 15 used mnumnﬂmcmuww.
L

466

[draggi:]

[draife] 'more dearly'; [bli:ski:] 'near', [bliZZi:]

'nearer', [blitZe] '"more nearly'). These processes, as
can be seen, involve both lengthening and shortening,
and the vowels which are paired by them are (with
'short' wvowel given first}: [al with [a:1; [i] with
[i:); (palatalizing) [el] with [i:); (non-palatalizing)
[e] with [e:]); [o] with [u:]; and [ul] with [oul (non-
initial or [u:] (initial). This suggests that (non-
initial) phonetic [u:] is in fact the long correspon-
dent of [o)] at some stage, and that the vowel which
appears initially as [u:] and mpmmzjmnm as [oul] is the
long correspondent of [ul at the same stage.
If this analysis is correct, it would seem that

Wwe are right back where we started from. Though we
eliminated one proposed exchange rule in Czech {the LL-+
CC vowel shift proposed by Wolfe), we have arrived at a
situation which seems to suggest another one; if [oul
comes from fu:/, and [u:] comes from /o:/, is this not
exactly like the vowel shifts Wolfe discusses? It .
might be proposed that the necessary rules consist of
a) interchanging fo:/ and fu:/; b} adding /w/ after
derived /o:/, and then ¢) shortening /o:/ to /fof before
/w/. These latter steps would be parallel to the deri-
vation of [ej] from /&:/ in CC, and could be regarded

as a process of LL which is simply generalized in CC.
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¢ e 3
a
i =L RS I
back round

Let us consider <he consequences of 1
first for CC. In this dialect, as we have
basic /o:/ is raised to [u:] and basic /e:
to /#:/ (which is then fronted to [i:]}. 1]
f&:/, rather than /i:/, that fe:/ is raise
the resultant vowel is still non-palatalisz
[di:lkal 'length', not #[d'i:lkal, corresp
[de:1kal). On the other hand, we could al
that fu:/ and /&:f are lowered to fo:/ anc
spectively, before being diphthongized to
Thus we would have parallel rules of raisi
ing applying to non-low long back vowels,
an exchange process even more extensive tt
at first.

The first difficulty of this analysi:
the CC vowel shift as simply an extension
of back rounded vowels present also in LL,
is no motivation for the use of [+back] we
distinguish non-palatalizing and palatali:

netically, both are clearly [-back], and t

velar palatalizatien (distinct from the pe
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Let us consider <he consequences of this analysis,
first for CC. In this dialect, as we have argued above,
basic fo:/ is raised to [u:] and basiec fe:/ is raised
to /i:f {which is then fronted to [i:1). It must be
/&:/, rather than /i:/, that fe:/ is raised to, because
the resultant vowel is s5till non-palatalizing (ef. CC
[di:1kal 'length’', not #[d'i:lkal, corresponding to LL
[de:1lkal). On the other hand, we could also propose
that Jfu:/ and /%:/ are lowered to fo:/ and fe:/, re-
spectively, before being diphthongized to [oul and [ejl.
Thus we would have parallel rules of raising and lower-
ing applying to non-low long back vowels, constituting
an exchange process even more extensive than appeared
at first.

' The first difficulty of this analysis, which nummwm
the CC vowel shift as simply an extension of the switch
of back rounded vowels present also in LL, is that ther?
is no motivation for the use of [+back] vs. [-back] to

v distinguisk non-palatalizing and palatalizing [e]. Fhe-
netically, both are clearly [-back]l, and the rule of

velar palatalization (distinct from the palatalization
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process discussed thyg far) applies before Some non-

palatalizing [el's (as well as before some [il's), as
]

in [boZel] 'on god!', voecative of [bu:h] 'god* from the
Stem /boh/. This SUEgests that even :onrﬁnumﬁnuwuu:m

[e] has been in Some sense a front vowel fop some time,

talizing [e] fop Jakobson was not frontness but diph-

thongization, with umumdeHnw:m [e] long and short

répresented ag long and shope liel., A representation

of Palatalizing [e] as /je/ has the virtue that this

[31] actually appears gp the surface (after labials and

Initially), and “ould thus have to be inserted if it

u .
Bre Not presept Underlyingly, These arguments do not

apply to the distinetiop betwepn Palatalizing and non-

Falatalizing [i], however, ince [3] does not adppear

before ﬂmpmﬁmpwuw:m [i]. Thus, independent of the

Question of exchange rules, fe/ ys. /iel and tis ve., fif

See 5
m the most natupal representations fop the non-pala-

Fnist & oo
npyup=mxvmumﬂwpwuwnm Contrast in the two vowels., 1In

thi i
15 case, however, the raising and lowering rules are

bl d - i51
longer paraije;. Paising applies tg the front vowel

fasf I U
and the bagk vowel /oif, while lowering applies to

th : :
B baeck vowels f¥:1/ and fazl, But mugt net be allowed

o affert the fropt Vowel fi:/ Thus
. ¥

470

not be collapsed into a single sche
letter variables convention.
In fact, the same conclusion f
is assumed that non-palatalizing [e
is because lengthened palatalizing
on either analysis, is alsc raised
'faith', gen.pl. [vierl; [pospi:&it
[pospjef]l. Raising thus applies to
/é:/, as well as the back vowels /o
analysis of CC. Lowering, however,
back vowels /u:/ and f%:/, and not
/i:/. The conditions on the two ru
ent, and they canrot be combined in
by the cenvention of variables over
How consider the facts of LL.
rule still affects long palatalizin,
same forms as cited abave for CCY, 2
long fo:/, raising it tolud. It dae
affect long nan-palatalizing fe:/, :
simply [e:]. The lowering rule in LL
front vowel /i:/ nor the back vowel
back rounded vowel fu:/, and then an
non-initial position. Here too, the
on raising and lowering are quite di
cannet be combined into a single sch

tion of variables over feature valye
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mcm far) applies before some non-
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lontrast in the iWo vowels, Inp
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fo:/, while lowering
u fus/,
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21 v Thus, the raising and

‘different conditions, and could
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letter variables convention.
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In fact, the same conclusion follows even if it

is assumed that non-palatalizing [e] is [+back]. This
is because lengthened palatalizing [e], which is [-back]
on either analysis, is also raised to [i:]: ef. [vi:ira]l
'faith', gen.pl. [vjer]; [pospi:&it'i] 'hurry', imper.
[pospiel). Raising thus applies to the - front vowel
fé:f, as well as the back vowels fo:/ and fe:/ on this
analysis of CC. Lewering, however, wmvywmm only to the
back vowels /u:/ and /i:/, and not to the front vawel
fi:/. The conditions on the two rules are thus differ-
ent, and they cannot be combined into a single schema
by the convention of wvariables over feature values.

How consider the facts of LL. Here the raising
rule still affects long memﬂmwmuw=wxm"x {based on the
Same forms as cited above for CC), and it also affects
long /fo:/, raising it tolu:d. It does not, however,
affect long non-palatalizing /e:/, and this becomes
simply [e:). The lowering rule in LL affects neither the
front vowel /i:/ nor the back vewel /&:/, but only the
back rounded vowel /u:/, and then only when /fu:/ is in
non-initial position. Here too, then, the conditions
on raising and lowering are quite distinct, and they
cannot be combined inte a single schema by the canven-

tion of variables over feature values.
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pronounced like ow in English mow, prolo:
mwww. This diphthong is much prolonged,

longest Czech vowel sound., It begins wi-
Czech a sound which gradually blends witl
ends With a clear Czech u sound;" (Harkir
This is not a sequence low] of vowel plus
but rather a sequence [ou] of two vouel ¢

definitely a unit, however: Czech does 1

—

Sequences, and generally breaks up those

over boundaries by the insertion of glott

ou sequence is structurally a single unit

_ with the phonetie long vowels, as has bes

: by Mathesius (1929) and Jakobson (1968).

‘ Sugpested above, its underlying source is
As is well known, long vewels in man

_ are best treated as {tautosyllabic) seque

| tical short vowel elements (called moras)

__ there do not appear to be any other prope

: are consistently associated with this bim

: ; ment, it is probably the case that long w

|| always at least Potentially ambiguous bet

units and mmﬂtmﬂnmumM In these terms, the

elements /o:/ and fu:/ in Czech are mHmu :

as /oo/ and fuu/; and it is clear from the

faets that the rile applying to non-initi:

Eive ou simply alters the quality of the f
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pronounced like ow in English mow, prolonged consider-

ably. This diphthong is much prolonged, and is the

longest Czech vowel sound. It begins with a clear
Czech a sound which gradually blends with Czech u, and
ends with a clear Czech u sound;" (Harkins, 1953:8).
This is not a sequence [ow] of vowel plus consonant,
but rather a sequence [ocul] of two vowel sounds. It is
definitely a unit, however: Czech does not allow vouel
sequences, and generally breaks up those that arise
over boundaries by the insertion of glottal stop. The
ou sequence is structurally a single unit, on a par
with the phonetic long vowels, as has been emphasized
by Mathesius (1929) and Jakobson (1368). As we have
suggested above, its underlying source is /fu:/.

As is well known, long vowels in many languages
are best treated as (tautosyllabic) sequences of 1den-
tical shert vowel elements (called meoras). Bince
there do not appear to be any other properties that
are consistently associated with this bimeoric treat-
ment, it is probably the case that long vowels are
alWays at least potentially ambiguous between single
units and mmﬂﬂmﬂnmm.m In these terms, the underlying
elements /o:/ and /fu:/ in Czech are also analyzable
as /ool and fuu/; and it is clear from the phonetic
facts that the rule applying to non-initial fuu/ 1o

give ou simply alters the guality of the first element

S S [ G S = | e
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| =f the sequence. The sequence feal, on

the other hand,
i5 converted g [uul,

12) _..+mv__“_.“_.u - H...H.D..Nﬁ_.”_____
4 change which can pe described |

i :
4 s : L " TOCEE
in terms of eithep the mmgmpmummmam:ﬂ or the sequence The raising and lowering p

Given the fact that any nop-

represented by the rules (1la),
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12) [+4sy11] === [+highl/ Wwwwwy

The raising and lowering processes in LL, then, can be
represented by the rules (la), (1b), and (2).

According to Jakobson, the CC dialects differ from
the LL ones in part in that non-palatalizing leng [e:)
joined palatalizing long [e:] in undergoing raising.
This would result if underlying /ee/ were to undergo
diphthengization to fie/, and then subsequently undergo
rule (2). This diphthongization of /ee/ to [fie/ is,

of course, an extension of the already riecessary diph-

thongizatien of /oo/ to /fuo/ by (1b). 1In CC, then, we
should replace (1b) by (3):

. o ) +eyll
(3) IHnnw oL chigh

The other difference between CC and LL (in the relevant
domain) is that in CC /&&/ becoes [e:]. This could be
accomplished in the following way: we already need a

rule to front /&, #&/ to /i, ii/, which we could write

as (4) below:

n___... HHMM“_.E_ 1!*._“!5n..ﬂ..—nu

Rule (4) applies in both LL and CC. Accordingly, if we
were to diphthongize /i%/ by lowering its first element,
this sequence would then be converted by:rule (M) to
/ei/. The required diphthongization of /&i/ is simply

a generalization of (la), which diphthongized /uu/ to
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loul, and w
we should accordingly replace (1a) by rule (5)
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1d dccordi

4 ingl

| €Y replace (14) by rule (5)
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The
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for example, the well known rule in Finnish by which

underlying fee/, foo/, and /88/ become (fie/, fuoc/, and
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/8¢, respectively. That diphthongization and vowel
shift are connected in this way is supported by the
following fact: there are words like [se:nal 'scene',
and [bo:r] '"boren' which de not undergo either vowel
shift or diphthongization in CC (or LL). There is not,
nowever, any form like LL [si:sal whese CC correspon-
dent is [se:sal, with vowel shift but not diphthongiza-
tion, or a form /fso:sa/ which {in either dialect) could
fail to change to [su:sal but could undergo diphthongi-
zation to [sousal. If the raising and lowering rules
are regarded as applying to long vowels as units, fol-
lowed by a diphthongization of the remaining long mid
vowels, there is no reason why a form cculd not be an
exception to just one of these processes. On the ana-
lysis given here, however, there is no way for /siisa/
to become [seesa/ with "vowel shift' but not "diph-
thongization')}, since the only rule which could apply
to this form is the diphthongization rule (5). Simi=
larly, there is no way for fsoosa/ to diphthongize to
/sousa/: the only possible source for [gu) is by diph-
thongization frem /uu/, not from /foof/. The analysis
given here explains the pattern of exceptions, there-

fore. & form in LL can be exceptional with respect 10
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domain of morpholexical rules. This in Turn Suggests

that we should prefer an account of the English vowel

shift which does not violate this restriction by con-

| taining a phenological exchange rule.

| Footnotes

* This work was supported in part (Anderson) by a
postdoctoral fellowship from the American Council of
Learned Societies, and in part (Browne) not. We are
grateful te Morris Halle, who does not agree Wwith us,
for his comments on an earlier version.

1. The relation between the Czech literary lun-
Euage and the modern spoken dialects has been the
__ topic of much discussion in the literature. Kufera
(1955) provides an account of the phonological facts
- which is in some respects more complete. For a dis-
cussion with considerably more information an syntactic
matters, ¢f. Havranek (1979).

2. Mot quite all LL [e:1's are paised to [i:] in
CC. For example, [ve:nal (hypocoristic of [va:clav]
"Wenceslaus') has [e:] in both LL and ec.

3. Variant of usual form with [-i:mi] used when
modifying certain words (old duals): e.g. [hluxi:ma
uimal 'with deaf ears’.

4. The unpalatalized/palatalized pairs referred
to are t/t', d/d', n/fl, kic, h/Z, %/5, p/f. The glide

J appears before palatalizing e after the labials Py I
£, and v.

5. There are a few instances of the sequence [jel
which must not be reduced although they follow a non-
labial consonant. It is npot clear whether these forms
show that the representation /je/ is untenable for
palatalizing e, or whether the j-deletion rule must be
restricted.

: 6. For the vowel guality alternation in this pair,
see the discussion below.
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7. The productivity of this Process is sufficient-
ly limited to raise questions about its ocperation in
the form suggested here. In a4 sample of dictionaries
and native speaker w:ﬁmﬁcwmﬂm. no masculine op neuter
founs were found which shorten the vowel in forming
the diminutive. In these forms, long wvowels stay long,
while short vowels lengthen in the ETeat majority of
woerds. The feminines are more interesting from oup
point of view. O0Of these, the results were as follows:

Long stem, short diminutive: 19 (43 ques tionable

or doublets)
Long stem, long diminutive: wwn+uu

Short stem, short diminutive:

42 (+11)
Shert stem, long diminutive:

8 (+3)

Thus, of the long stems less than a third alternate,
“hile about one sixth of the short stems do., 7Tt

should alse be noted that, while the old Slavie vocab-
dlary is mmmﬁﬂkc:ﬂmanmaoum all four classes, Tecently
dcquired words like Ekola, scéna are exclusively in

he non-alternating class. The status of this reguylap-
ity is thus Problematic.

B. Wang (1967) has 2laimed that exchan

tone sandhi rules 3

Present much of the data on whieh
tHis eonclusion is ha i rces are not gen-
frally accessible to us, Accepting his analyses, how-
fver, we restrict our claim here to the domain of pro-
*esses affecting Segmental featupes (however these are
1o be delimited). Since it is clear that tone sandhi
iTules have formal Properties that are in many ways
istinct from those of other

‘this limitation does not
claim,

9. It is interesti
e one other example w

NE Tto note that, in the case of
hich has been argued to support
i exchange rule in the literature (Bever's (1967) des-
ription of Menomini), a recent Paper by Goddard (1973)
2% shown that the phenomenon in questicn is in fact
“rpholexical rather than Phonological. Goddard's con-
usion is entirely independent of Purs, but supports
'® proposal made here,

.. 10. We refer here to the diphtheng written ou in
Ech orthography, and aw by Welfe (1970}, The phone-
¢ character of this diphthong will be discussed imme-

(il -2tely below,

e —

4B0

iti i lost i
11, Initial ou in CC is being
Wo LL [u:r
language word by Word. Quroda for L
ncﬁmm:m_ but ourat mnﬂ.rriﬁc"¢wwu is mnew
marked, and ne-curoda is impossible for
speakers.

12, Within mm:mdmﬁmcw ﬂ:ﬂ%ﬂwmmt. me
the discussion of Kenstowicz 03,
ﬁpwuuu it is argued that the =mnypuoﬂ#ﬂm“
of long vowels may be so extensive ﬂﬁmw .
may refer to them in one part of its E
in another part as seguences.
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11. Initial ou in CC is being lost in the mod
language word by word. Quroda for LL [uirodal is s
current, but oufat for LL [u:fat] is stylistically
marked, and ne-curcda is impossible for at least s
sSpeakers.

ern
till

Cime

12. Within generative phonology, see for example

the discussion of Kenstowiez (1970). In Anderscon

€1973) it is argued that the "schizophrenic" character
of long vowels may be So extensive that the same rule

may refer to them in one part of its SD as units,
in another part as sequences.
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