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Introduction

The contributions to this veolume are collected from several
sources: Ohso's work is a revision of her 1971 master's thesis;
the next two papers, Schourup on binarity and Neeld on palatalization,
as well as the ninth article, are versions of Linguistic Society of
America papers (Schourup at the winter 1972 meeting, the other two
at the preceding summer meeting); the following four short exploratory
studies (on palatalization, complete consonantal assimilation, and
metatheses) grew out of an Ohio State thoneology seminar in the fall
of 1971; '"The Strategy of Generative Phonology' was read before the
International Phonology Conference in 1972: and 'Homing In' hesan
as an inaugural lecture the year before. Many of the papers reflect
the influence of David Stampe's ideas on natural phonology, and
several concern themselves with phonological hierarchies. The final
three are predominantly methedological.

Arneld M. Zwicky
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A Phonological Study of Some English
Loan Words in Japanese¥

Mieko Ohso

l. Prineciples of borrowing

Loan words sometimes bring into a lanpuage new sounds or
new sequences of sounds, but in many cases foreign sounds are
changed to conform to the native phonological system. Furthermore,
the manner of nativization is quite regular. People don't simply
substitute an arbitrary native segment for a foreign sound. An
adequate theory of phonology has to explasin the process of
adaptation of foreign words, and their nativized phonological and
phonetic representations.

That they cannot be explained adequately in terms of a
'phonetic approximation' hypothesis or by 'phonemiec approximation’
based on the theory of taxonomic phonemics was convinecingly demon-
strated by Hyman (1970). Hyman attempted to view the phenomena of
borrowing in the light of generative phonclogy. Working with loan
words in Nupe, & Kwa language of Central Nigeria, he proposed
principles which aceount for his data, but do not seem adeoguate
for borrowing processes in general. That is, there seem to be
some cases where his principles allow several alternative
substitutions for certain foreign segments, but without any principled
way of choosing among them. Since the data suggest that the process
of nativization does not allow so many alternatives, his principles
need revisicon. In the following section I will first discuss the
cases where Hyman's hypotheses result in indeterminacy and then
some alternative principles which seem to account for borrowing
more adequately.

1.1. Hyman's hypotheses
Hyman's principles of borrowing are:

l. Foreign sounds are perceived in terms of underlying
forms. ([19)

2. Toreign segments equivalent to native segments
derived by rule are lexicalized as the corresponding
native underlying forms. (39)

There is a partial contradiction between these two hypotheses. If

a language has phonetic sequence yz which is derived from the
underlying xz by a rule x - y / _z and it also has an underlying

1



Bequence ¥z, does the language lexicalize the borrowed sequence Yz
as xz or yz? When the opposition of underlying x and y completely
neutralizes in the enviromment _ 2z, the sequence will be lexicalixed
as yz according to his first principle, but as xz according to his
second principle. Hyman gives no resclving principle.

Secondly, his principles cannot give a sufficlent explanation
for why Nupe speakers create an epenthetic vowel in borrowing a
consonant cluster inadmissible in the native system. He says it
is because the morpheme structure of Nupe is (vicev(cv). But this
doesn't tell why Nupe speakers insert a vowel rather than simplify
the consonant cluster. Either process would change an inadmissible
cluster to conform to the native (V)CV(CV) pattern.

Finally T would like to consider his third prineciple:

3. When a foreign segment appears in an enviromnment in
which the equivalent native derived segment does not
appear, then the form of the incoming foreign word
is modified so that the structural description of
that rule is met and the segment in question is then
derived in the appropriate enviromment. (LO) =

It means that when a language which has a rule x + y / __z borrows

a sequence yw where w is distinet from z, w is changed to z so that
y is derived in the appropriate environment by the rule x +y / _ z.
This principle is tooc strong, because it allows more than one
substitution for the segment or segments denoted by w above, and
doesn't predict what will actuslly happen. For example, Japanese
has & rule which palatalizes a consonant before the high front vowel
i and the high front glide y. By this rule, there are the sequences
Ci, Bya, Gyo and Cyu, but no Ce. There are no Cyi or Cye, since the il
glide y is deleted before the front vowels, before the palatalization
rule applies. Cya, Cyo and Cyu beccme Ca, Co and Cu, respectively,

by the rule which deletes yﬂaftgr palatglized consgnants. In summary,
Japanese has the sequences Ci, Ca, fo, Cu, but no Ce. Now, according
to Hyman's hypothesis 3, when Japanese borrows a sequence Ce, speakers
would change its vowel e to some other segment, so that the palatalized
consonant is derived in the appropriate environment by the
palatalization rule of Japanese. What is unclear here is how a new
envircnment will be chosen when there are several alternatives. In
this case all the following substitutions are possible.

ci
£ di:::i:::izﬁo - (Cyo)
::::::::::::Ei; > (Cyu)
Ca (Cya)
It seems that he tacitly assumes that the segment closest to the L
original one (in distinctive features) is chosen in such a case.



i and o are closer to e than u and a, because they differ from e
by only one feature, while u and a differ from e by two, so that
i or o would be chosen.l But still there is no way to choose one
of them systematically. Furthermore, Japanese data show that the
change of environments indicated by principle 3 is very rare. In
the case of Ce, the consonant is depalatalized when nativized.
But the vowel insertion in Japanese observed in the borrowing of
words with consonant clusters or with a word-final consonant
suggests that some weaker version of the principle is necessary.
The Nupe data which required Hyman to set up principle 3, on the
other hand, could be explained without it, as I shall show in the
fellowing section.

1.2, BEBorrowing in natural phonology

I now examine borrowing based on the theory of natural rhonology
(Stampe 1968, 1969). It is possible to view the borrowing process
as parallel to children's acquisition of phonological representations.
If incoming foreign sounds are admissible underlying segments in the
native phonological system they will be represented in the lexicon
without change. That is, the foreign phonetic representations will
be adopted as underlying forms. In this case there will be no
conflict between Hyman's principles 1 and 2. 1In the case I cited,
yz will be lexicalized as yz unless some information is available
which prevents this underlying representation. If, on the other
hand, some foreign sounds are underlyingly inadmissible, they will
be analyzed by suitable native rules to obtain admissible repre-
sentations. That is, segments will be analyzed (according to certain
rules) only when they are inadmissible in the lexicon. I will refer
to the operative rules, which constrain underlying representation,
as 'dominant'. Suppose that the native phonological system of a
language has a dominant rule x + ¥y eliminating x from the lexicon.

If it has a rule w+ x / _ z, dominated by the above rule and
allowing a superfieial x, the foreign sequence xz will be analyzed
as wz, since x is an inadmissible underlying segment.2 If Wz,
obtained after analysis, is still inadmissible, further analysis
will be carried out until some admissible segment is cbtained,
provided that there is a rule available in the native system to
cope with it.

If some foreign segments cannot be analyzed as madmissible
underlying representations in the native system, they will be
registered as violations of the rules which prohibit them. Since
those rules do apply to them, no hearer would ever have the chance
to notice the irregular representation in the lexicon of the
borrower. He will, therefore, treat them just like the native
forms in learning and represent them in the lexicon without any of
the irregularity observed in the borrower's lexicon.

The children who are learning a language will finally revise
the innate system of rules so that admissible representations will
be achieved for all the forms they hear from adults. But it szeems
to be very difficult for adults who have once acquired a phonological



system to revise it to comprise newv segments or new sequences of

segments. In many cases perception itself seems to be constrained

by the native system, so that speakers perceive foreign sounds in

terms of the native phonological system. Thus when some segments

have to be registered in violation of native rules, the borrower will

change his inadmissible underlying representations to admissible

cnes sconer or later, unless he learns to revise the native system

to allow them. In other words, the inadmissible forms which were

first registered in the lexicon will be changed to admissible ones

by the application of the dominant rules which constrain them--a -

process I refer to as the 'restructuring of underlying representations'.
In summary, foreign segments will be put in the lexicon as they

are on the surface unless they are inadmissible underlying segments.

If they are inadmissible, they will be analyzed by the native rules

until some admissible representation is obtained. If a segment

cannot be analyzed as an admissible form in the native system, it

will be represented in the lexicon as it is and finally will be

restructured by the dominant native rules.

1.3. Re-examination of Hyman's data L

Let us re-examine some of the Nupe data under the new hypetheses.
The foreign phonetic sequence si which Hyman gives to exemplify his
principle 1 will be put in the lexicon as it is, according to our
prineiple, since it is an admissible underlying sequence of Nupe.
Consequently it becomes subject to the phonological rules of Hupe,
and will be realized as &Yi by the application of the Nupe spiraat
palatalization rule and the general assimilation rule.

The next problem concerns an epenthetic vowel, for which there
are at least two possible explanations. First, suppose that the
fact that Nupe doesn't have consonant clusters is explained by an
epenthesis rule of the form CC + CVC, and that Nupe doesn't have a
rule which derives superficial CC. Then CC in foreign words will
be put in the lexicon as such, in viclation of the rule CC =+ CVC,
because CC cannot be analyzed as an admissible sequence in the
native system. In the realization of this CC, the rule CC + CVC
will apply and create CVC. The epenthetic vowel is subject to the
other constraints Hyman discusses.

A second explanation is possible. BSuppose that Nupe morpheme
structure is constrained by & rule like CC + C, and that Nupe has a
rule CVC + CC, dominated by the former rule. The latter rule might
not appear at the normal speed of speech, but (according to Stampe)
it is a quite common rule in fast speech, so that it would be
plausible for Nupe to have such a fast speech rule. Then CC would fex:
be analyzed as admissible CVC. Whatever the case is, there is an
explanation for the fact that consonant clusters are broken up by
vowels, rather than in some other way. We need more facts about s
lHupe phonology to determine exmctly what is going on here, of
course.

One of the facts which leads Hyman to set up prineiple 3 is
the substitution of wvowels after labialized and palatalized



consonants in some loan words; there, Nupe speakers change unrounded
front vowels into rounded back ones after labialized consonants,

and rounded back ones into unrounded front cnes after palatalized
consonants. Nupe has an assimilation rule of the form:

+high v
C+cons] -+ around | [/ __ around
Eback Eback

But this assimilation rule doesn't apply to a foreign sequence
like Su; rather, the vowel u in it is converted into i, so that &
iz derived in an appropriaste environment by the assimilation rule.
Thus, Hyman concludes that a principle like 3 is necessary. What he
assumes here is that Nupe has a consonant assimilation rule but not
-a rule assimilating features of a vowel to those of a preceding
consonant. But it is possible to assume that Nupe has such a rule,
for there are other languages which have this rule and there is no
reason why Nupe speakers cannot employ it. We merely cannot observe
it normally, since it is ordered before the consonant assimilation
rule, and since the palatalized and labialized consonants arise only
by the consonant assimilation rule. If we assume that Nupe has such
a vowel assimilation rule (VAR), and a depatalization-delabialization
rule (DR) which prohibits underlying palatalized and labialized
consonants, then the borrowing of su will be explained as follows:
gu will be put in the lexicon in violation of VAR and DR. VAR and
DR apply to it in this order to derive si. That is, si is the
restructured underlying representation. The spirant palatalization
and general assimilation rule apply to it in the process of derivation,
and it will be realized as §Yi. I show the process of analysis and
realization in the diagram below. The upward arrow indicates an
analysis of foreign segments as native underlying representation
(including a direct transfer of foreign phonetic representation) and
the downward arrow the realization process in the native system.

tful + JEwS ¥ JEIl % [Jei} 4 g 5 TEYEd

VAR DR spirant general
palatal- assimila-
restructuring ization tion

of the under-
lying repre-
sentation

In the following section, I will discuss some English loan words
in Japanese according to the above prineciples of borrowing, as a
further validation of them.



2. English loan words in Japanese

In addition to numerous Chinese loan words, Japanese has
borrowed many words from Western languages--English, German, French,
Dutch, Italian and Russian. Modern Japanese is especially full
of English loan words, which sometimes make language purists frown.

In this section I examine scme English loans in Japanese to
see whether the hypotheses in the previous section give a correct
account of the actual borrowing process. And at the same time I
discuss some properties of the system of Japanese phonology which
are revealed in the process of borrowing. All the rules will be
presented quite informally.

2.1. Palatalization

In Japanese, consonants are palatalized before the high front
vowel i or the high front glide y. This is expressed by the
following rule:

l. Palatalization

-cons
C » [+pall [ +high
-back

Since all superficially palatalized consonants can be derived by
rule 1, we can assume that Japanese has, ordered before rule 1, a
rule which depalatalized underlying consonants:

2. Depalatalization
C + L[-pall

Rule 2 does not manifest itself in substitutions; it merely requires
underlying consonants to be nonpalatal. The glide ¥y is lost after
superficially palatalized consonants.

3. y-loss

pat
goet® [ |WEpel | .

Rule 3 merely supplies phonetic detail, but it will be crucial to
my account of certain borrowings. I examine first how the English
palatalized velar stops K and § are borrowed into Japanese.

In English, K and g are derived from k and g respectively by
the process of palatalization before and after the front vowels
(Bach 1968, 128-9). When velars occur between two vowels, the second
vowel determines their value; consequently K and & don't occur before
a nonfront vowel even if they are preceded by a front vowel (instead
k and g occur there). Thus palatalized velars oceur in such words
as [Eip) "keep', [KIE] "kick', [Keyk]l "cake', [tIKet] 'ticket',
[(k®endil 'candy', [EIft] "gift', [bowgil 'bogie', [Zeym] 'game',



Cgestl 'guest', C(g@pl "gap'.

I will discuss in this section only

how the palatalized velar stops followed by front vowels are
borrowed, leaving those preceded by front vowels to the section on

vowel insertion.

E or § followed by the high front vowel in such words as [Kip,
EIK, bowgi, EIft] will be interpreted as underlying k and g by
undoing rule 1, in order to eliminate the palatalized consonants

which are banned by rule 2.

are not subject to further analysis.
such in the lexicon and realized as ki and i phonetically by the

application of rule 1.

Since the ki and gi are admissible, they
They will be represented as

The analysis and realization of these

consonants thus exactly parallels that of native words like [Kinul,
underlying /kinu/ 'silk' and [Zimul, underlying /gimu/ 'duty'.
Palatalized velars before a nonhigh front vowel cannoct be

analyzed as nonpalatal by rule 1 because it applies only before high
front vowels. This would require such consonants to be registered
as underlyingly palatal, in viclation of rule 2. However, rule 3
furnishes a way of avoiding this. By rule 3 a sequence such as CE,

where E is a nonhigh front vowel, can be analyzed as CyE, thus
furnishing the high front segment which permits further analysis

as CyE by rule 1.

Thus such sequences as k# and @ will be analyzed

as Ky and &® by rule 3, and further as ky® and gy® by rule 1. @

in ky= and
of Japanese.

and realization of k® and .

will be replaced by rules determining the vowel system
The following diagram shows the process of borrowing

(k=] + Lkm + /[km/ leya/ + Kya + [EKal
gl + gDe + /[/gw/ /eyal + gEva + [gal
3 1 1 3

Examples:h

English Japanese

(k®ndil 'candy' [(Kandiil

[Kz2p] 'cap' [Eappil

C&epl 'gap' Cgapphl

CE=Ei] 'gag' [Zagul

As described above, F@ and & in many words come out as Ka and
ga in Japanese, but there are also numerous words where they come out
as ka and ga, with plain stops, as in the following examples:

English Japanese
[E=land?™] 'calendar' [karendaal]
[Eetalogd 'catalog? Ckatarogul
[&es] "gas' Cgasih] 5
[&elonl 'gallon' [garol]



I think this is because the palatality of the velar stops before
@ in English is relatively weak and sometimes is not perceived by
speakers of Japanese, who consequently represent the stops as
underlying k and g, without the analysis described above.

To account for the borrowing of ke and ge, we have to take into
consideration a rule of Glide Deletion in Japanese:

k., Glide deletion

f G v
aback | + @ / __ |aback
[E

-low

That is, y is deleted before the nonlow front vowels i and e, and w
before the back nonlow vowels u and o. This rule constrains under-
lying representation, so that there cen be no underlying ye vs. e.
Ee and Ze can be analyzed as Eye and gye by rule 3 and then as kye and
gye by rule 1, thereby conforming to the prohibition against palatalized
consonants (rule 2). But kye and gye violate the prohibition against
underlying ye imposed by rule 4. The English sequences Ke and ge
cannot be analyzed, therefore, as any representation vhich is admissible
in the Jepanese system. If they are registered as kye and gye, rule
L is violated; if as Ke and ge, rule 2 is violated. In either treat-
ment, the sequences will be pronounced as ke and ge:

/kye/

/ke/ + [kel /eye/ fege/ + [gel

+ +
I L
fEe/ + [xe/ + kel /ge/ + [gel + [gel
2 2
The learner's representation will thus be restructured to ke and ge,

unless he learns to manage the foreign sounds by changing the native
system in some way. The following examples confirm the above discussion.

English Japanese
[tIket] "ticket' Cefkettol
[KeyK] 'cake' [keeki]
[Eest] 'guest' Cgesito]
[ geym] "game' [geemul

Next I discuss how the English alveopalatal obstruents s, c,
J are borrowed.

The voiced sibilant z in Japanese has the tendency to be affricated.
For some speakers 2z and dz are in free variation, and for others
they are in complementary distribution. Mieko Han reports on her own
speech, where dz occurs word initially and z in other positions (Han,
50). The palatalized voiced sibilant, £, on the other hand, is
affricated everywhere, though the unaffricated £ might appear
occasionally in very limited environments. The affrication of the
voiced sibilant in the same dialect as Han's could be formulated as
follows:



5. Affrication of the woiced sibilant

-son
+cont - _Lhfel pel)"f <f >
+voi

<_p51>

The coronal stops t and d are affricated before the high vowels,
i and u, and the glide y.

6. Affrication of coronal stops

T [ cons ]
-cont + [+del rell / 5
+cor +high

This means that the opposition between z and d neutralizes in certain
environments.

The derived (i.e. systematic phonetic) &, dz, and fs are
rhonetically more like the alveopalatal obstruents EE], E}], L] than
like the palatalized alveolar obstruents [£], [dz], [€£s]). The points
of articulation of these segments are in the prepalatal region.

Hence I propose rule T, which converts §, dz and fs into s, J and
c, respectively. This rule merely supplies phonetic detail, but it
plays a role in borrowing the 5, ¢ and J of English.

(& {1

English 5i will be interpreted as §i by rule _T, hence as
underlying si by rule 1. It will be realized as 51 by the appliecation
of these rules. ci will be analyzed as fsi by rule T, further as ti
by rule 6 and rule 1; it will be realized as ci by the application of
these rules.

There are two possible interpretations for Ei, shown in the
following diagram:

% St O O I 5 W © gl e - B T B - S o 1
7 5 1 1 5 7

(B) €311 + dai'% di ¥yl v @ W Tdmt W ¥
T 6 i 1 6 T

(In case (B), dzi could first be depalatalized (rule 1) and then
deaffricated (rule 6), since the palatalization and the affrication
of coronal stops are not in an ordering relation, but there is no
difference in the resultant form.) There is no empiriecal evidence
as to whether the underlying form of Ji is /zi/ or /di/, since in
either case the superficial form is [Jil.
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The remarks appropriate to Ke and ge should apply to Se, ce
and Je as well. That is, we expect them to be depalatalized as se,
te, and ze or de, respectively. But, unlike ke and ge, they are not
completely nativized in many cases; the palatality of the consonantes
before e is kept here against the native rule. The problem of what
kind of native rules are easily modified in borrowing is an interesting
one, but it is _not in the scope of this paper. _I couldn't find any
example where ce iz ¢ letely nativized as te;Thut I have some
examples where se and Je are completely nativized. I consider Ie
here, since there are two possibilities in nativization, namely ze
and de.

After analysis by rule T as dze, Je could be registered either
as /de/ or [fe/ in violation of rule 2, or /dye/ or /zye/ in
véolation of rule 4. Let us examine the latter cases first.

(C) CJel + dze + f%e + Eye + [zye/ + /ze/ + Cdzel
T 5 L 1 b 5
(D) CJel + dze + de + dye + Jdye/ + /de/ + Ldel
T 6 L 1 L
The y-insertion might apply before deaffrication in analysis, since
they are not in an ordering relation, but the resulting underlying
forms would be the same. The phonetic outcome [dzel of (C) appears

usually word-initially in the dialect with which I am concerned. Now
the data show that the analysis (C) is actually employed by Japanese.

English Japanese
Ezalatin] 'gelatin' [dzeracinl
CJelil "elly! + [dzeriil
Ljescg-1 'gesture' —+ [dzespcaal

This might be because dze is phonetically closer to Ie than
de is, being different from it only by one feature, namely [+anteriorl,
but from de by two, [+anterior] and [-delayed releasel. Or it might
be because the affrication of the coronal stops is ordered before the
affrication of the voiced sibilant, though this ordering doesn't
manifest itself in the native system. Then the analysis would be
the reverse of the order for generation, dze analyzed as zZe rather
than de. But at present I have no independent support for this
ordering.

There is one fact in dialects of Japanese which suggests that
}e is more closely related to ze than to de. There are some dialects
in Kyuusyuu where the sibilants, 5 and z are palatalized not only
before i and ¥ but also before e, That is, they are palatalized
before front vowels and a glide. DBut this palatalization before e
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doesn't affect the dental stops, t and 4. This means we have ze
(and often Je as a free variant) in these dialects for ze (dze)
in the Tockyoo dialect and suggests a close relation between Ee -
and ze (rather than de). And as I mention in footnote 7, Japanese
spirants might have developed from affricates historically.

Let us consider next whether we cin get the same result if Je
is registered as de or ze in wviolation of rule 2.

(E) CJel + dze # feef 4 [ze/ + Cdzel
; 5 1 5
(F) CJel + dze 4+ /jde/ + /ae/ + [del
T 6 1
The adoption of the analysis (E) can be explained as above.
sa, so, su, ca, 0o, cu, ja, jo and Ju will be analyzed as

sya, syo, ete., with ¥ in the underlying representation, as in k=
and g&8. Some examples:

English Japanese
[3a:p] 'sharp’ [Saaphl
[Sat] 'shot' [Sottol
Csut] "shoot [Suuto]
[ea:t] "charter' Ceaataal
[eokl 'chalk' Ccooki]
Ceuln gaml 'chewing gum' [cuuiqgamu]
Cjampl ' jump" Jamp@]
Ejowk] Vioke! %ookﬁ]
Cjus] 'Juice! CJuusyl

2.2, Vowel insertion

McCawley (1968, 131-4) has claimed that standard Japanese is a
mora-counting syllable language, in which the syllable functions
as the prosodic unit and the mora as the unit of phonological distance.
A morsa consists of a consonant plus a vowel, a glide plus a vowel,
a vowel alone, a mors nasal, or a mora cobstruent,” so that [kiil]
'key', [pen] '"pen', [yottol 'yacht' are respectively two, two and
three moras. Among these moras, the mora nasal and the mora cobstruent
don't constitute syllables, but rather each constitutes a syllable
with a preceding mora. Thus [pen] 'pen' and [yottol 'yacht' have
respectively one and two syllables. A long vowel which is phono-
logically two identicel short vowels alsoc counts as one syllable,
as does a diphthong (although both of them are two moras), so that
Ckiil "key' and [tail "tie' are both cne-syllable words.

There are constraints on the distribution of some of the syllables.
The syllable (C)VC, where the last C is the mora obstruent, cannot
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oceur word-finally. Moreover, the syllable which follows must begin
with the same obstruent as the mora obstruent. Thus, there are only
two kinds of consonant clusters in Japanese, namely the cluster of
two identical voiceless obstruents (pp, tt, kk, ss) and of the mora
nasal plus a conssnant.

The above facts about syllable structure will be described by
the following set of rules:

B a0 .. of [

9. C + [L[-sonl / __ .

o :_:2?] * nasd /.

11. [+nas] =+ C+sonl

12, ¢ + [-sonl / [-sonl

13 |2 + | aant C
<-son> Beor ;. aant
<ycont> fecor

<ycont>_

RS o e #

Rule 8 says that there is no consonant cluster before or after the
syllable boundary. Rules 9 and 10 state that a syllable-final
consonant is an obstruent and that a voiced obstruent becomes nasal in
this pnsitian.lﬂ Rule 11 changes the nasal obstruent into a sonorant.
That the mora nasal thus generated is homogranic with the following
consonant is stated by rule 13. Rules 12 and 13 insure that a
syllable-final volceless obstruent is identical to the following
obstruent. Rule 14 says that there is no word-final consonant.

How 1 examine what processes apply to a consonant cluster or a
word-final consonant of English in borrowing. If there were no
rule which derived & syllable-final consonant and which was dominated
by rules 8 through 14, then medial consonant clusters would be
simplified by 8, after which there would be nasalization and
assimilation by 9 through 13, and a word-final conscnant would be
deleted by 14. But Japanese has a so-called "devoicing'rule, which
provides Japanese speakers with the way to cope with numerous
consonant clusters or word-finael consonents in English.

The phencmenon of vowel devoicing in Japanese is quite
complicated, and an exact description has not been worked out yet.
The following devoicing rule is given by McCawley (127) as an
approximation.
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15. Devoileing

v [-voil
+high + [-voil / [-voil #

That is, the high vowels are devoiced between voiceless consonants

or between a voiceless consonant and a word boundary. The above

rule does not express the fact that when several consecutive

syllables each contain a high short vowel between voiceless consonants,
only alternate vowels become voiceless, the choice of the syllables

to be devoiced depending on several factors (such as the particular
vowels affected, the consonants of the environment, and the pitech of

the syllable). Devoicability also varies with the speed of speech.
According to an acoustic study by Mieko Han (1962, 20) only the high
vowels i and u are devoiced at the normal speed of speech, as in
McCawley's formulation. The other vowels are often weakened under
certain circumstances but, they are usually not devoiced at "normal
speaking tempo'. Han's experiment doesn't treat fast speech extensively,
but at one point she mentions that such a sequence as /susuki/

'"Japanese pampas grass' is reduced to [s:s:ki] or even [s::ki]

and /huhuku/ 'discontent' to [h:h:kul or even to [h::kul in fast speech.
That is, the high vowels are actuslly deleted, rather than merely
devoiced, under certain conditions. Among the consonants, fricatives
show the greatest effect on devoicing, then affricates and finally
stops. OSince a vowel is inserted in borrowing where there is none

in the original word, a stronger form of rule 15, that is, a rule of
deletion rather than Jjust devoicing, is the one I consider to be
reversed. I assume the following fast speech rule is used to analyze
borrowed words which have consonant clusters or word-final consonants .1

11

16. Deletion of high vowels (fast speech)

v s : C- ]
]:+high ] ® / C=wodld . { ?Dl}

The high vowels are usually devoiced or deleted only between voiceless
obstruents or a voiceless obstruent and a word boundary, but the
insertion is carried on after voiced consonants, too. Hence I will
suppose that rule 16 is expanded to the environment of voiced
consonants in borrowing.

The next problem concerns which of the two high vowels i and u
is chosen as the epenthetic vowel. Here we notice that the environments
of devoicing for these two wvowels are not actually the same, because
palatalization precedes devoicing; we have [Eisal “Lenin'. [sikal
'deer', etc., but not [kisal or [sikal. That is, the consonant before
i which is subject to devoicing is always palatalized. Thus rule 16
can be decomposed as follows:
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. e ¥ -voi [-voil
+high | = ¢ / +pal #
-back _|

b. e 1sl { tovel)
+high -+ ﬁ ," C=voil #
+back _|

u can occur after both palatalized and plain consonants, since y-
loss (rule 3) precedes devoicing. For example, we get [=Msool
'prime minister' from the underlying /syusyoo/ by the application of
palatalization, y-loss and devoicing, in this order. Because of the
nature of rule 16 discussed above, when the consonant after which a
vowel is to be inserted is not palatalized or palatal, rule 168 -
cannot be used, since its environment is inappropriate; then léb
will be reversed, and we get an epenthetic u. OSome examples:

English Japanese
[sup] 'soup’ Csuuppil
[plat] 'plot! Cpurcttol
Cklabl 'elub' [kurabul
Cblul '"blue’ Cburuul
Cfork] 'fork" Céooki]
Ckrim] 'cream' Ckufiimul
Cgeel 'gag' [&agul
CerIl] Loril)! Cgurirul
Cnayf] 'knife' Cnaigdl
Cseyf] 'cafa'! [seesl
Cstowv] 'stove' [stoobul
Ckyv] 'curve' Ckaabul
[bey] 'bath’ Cbasyl
[3rIl] "thrill* Csufirul
[(blaws] 'blouse’ [burausgl
Ctowst?] 'toaster’ [toositaal
Ccizl 'cheese' Ceiizul
(k=5 'eash' [Kassph]
Cham] "ham' Chamul
CmIlk] 'milk" Chirukgl

After the palatalized or palatal consonants, either uor i
could be inserted, since both can occur in this enviromnment. But
there is some phonetic difference between the palatalized consonant
before i and the one before u which doesn't allow an arbitrary choice
between them. I will refer to the one before i as bright and the
one before u as dark, though there might be a better term to characterize
this difference. The palatalized consonants before a and o have the
same quality as the one before u. I suppose that Japanese has a low-
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level phonetic rule that darkens the palatalized consonants before
back vowels. This difference is important, since Japanese speakers
don't confuse [sfsocol 'obstacle' and [S@Sool] 'prime minister' even
when the vowel in the first syllable is devoiced or virtually
deleted. The same phonetic difference exists between Ku, fu, #u and
EKi, fi, &éi respectively. In the case of the palatalized velars and
palatal affricates, those before i are phonetically closer to the
corresponding English sounds, while in the case of the palatal
spirants, those before u are closer. Thus i is inserted in the
former environment and u in the latter.

English Japanese
Cdes] 'dash" [dassy]
[Ez&] 'cash' [Eassph]
[fresd 'fresh' C3uressl
Cmeec ] "match’ Cmacci]
CpIncl 'pinch' Cipcid
Ctacl "touch' [taceil
[sosI)d 'sausage' [socosee]il
Cpey)] 'page’ Epeejia
[span, ] 'sponge' Csdponil
[EeyE] 'ecake! [keeki]
[straykl 'strike' [Csutoraikil
Cbrevkl "brake' [bureeki]

One further point about the palatalized velars: the data
show that after the palatalized velars either u or i is inserted.
When u is inserted the palatality of the velar stops in the original
English word is not carried over to Japanese. That is, a plain velar
is substituted for the palatalized cne. As I mentioned in section
2.1, the palatality of the palatalized velars before the low front
vowel is sometimes neglected in borrowing:; because of the subtlety
of the palatalization in this environment, Japanese speakers often
perceive fronted stops as plain velars. The same situation happens
here. The palatalization of the velar stops in English is a mirror-
image rule. BPBach has pointed cut that in a mirror-image rule the
influence of the following segment is stronger than that of the
preceding one. In particular, a velar which follows & froaot vowel
is more weakly palatalized than a velar which precedes a front vowel;
and it may be that Japanese speakers often do not perceive the weaker
palatality of the velar position after a front vowel. When they miss
the palatality of a velar, they insert u, and when they perceive it,
they insert i. The following list illustrates insertion of u after
palatalized velars (with consequent loss of palatality):

English Japanese
[KIK] "kick' CEikky]
[tikd "teak' Ceiikdl

Cpek] 'pack’ Cpakkdl
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English Japanese
[bIE 1iE3 'big league' [Biggu fiigul
Chegl "bag' Cbaggul
CpIEnIEk] 'pienic’ [Pikufikkhl

The vowel after t and 4 must be mentioned next. Here neither
i nor u, but rather o, is usually inserted. The underlying t and d
are affricated before u and are both palatalized and affricated
before i in Japanese. The choice of o after them, therefore, seems
designed to keep the processes of affrication and palatalization from
applying to them. Thus, the weaker version of Hyman's third principle
seems 1o be necessary. This principle predicts a change in the
environment of a segment so that it will be derived in an environment
appropriate for the borrowing language. It was pointed out in section
1.1 that this principle is too powerful, in that it allows more than
one substitution in the environment. But in the present case, the
epenthetic vowel is chosen so that some procesees will not apply to
the preceding consonant and so that the quality of the consonant will
be kept as close as possible to the original one. So I admit that
something like Hyman's third principle is necessary in such cases,
where new segments are created rather than substitutions made for
existing segments. Why o rather than e or a is chosen still needs
explanation.

Mieko Han's experiment shows that the u is more readily devoiced
than 1 in the same environment. This correlates with the fact that
u is inherently shorter than i in Japanese (Han, 23) Her investigation
also shows that o is the third shortest vowel, following u and i. If
it is the case that the shorter a vowel is, the easier it is for it
to be devoiced or deleted, then o would follow u and i in its ability
to be devoiced. It is usually the high vowels that are devoived, but
o could be devoiced in fast speech. And it would be devoiced more
easily than e or a. Following are some examples with o inserted after
t and d.1lb

English Japanese
ChItl] Thit" CRittol
Cbeltld "belt!' [berutol
Cetral 'straw' [shtorool
[straykl 'strike"' [shtoraikil
Cbendl "band' Cbandol
Cbedl "bed! [beddol
[drInk] 'drink' [dofinkidl
Edth%] 'dribble’ [dofiburul

Finally, I would like to make one comment on the relation between
devoicing and accent. The accented syllable is usually not devoiced
(Han, 25) (that is, not deleted in fast speech). 15 fThe loan words are
generally accented on the syllable containing the third-from-last mora
(Josephs 1970). 16 When this syllable contains the vowel inserted
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in the process of borrowing, the sccent is often moved one mora to
the J..Eft .

English Japanese

Cepranl 'apron' epliron =+ [&puron]
[dabls] 'doubles' dabiirusd -+ [d&burusul
CsIlvdd tsilver! siribaa -+ C[sIrubaal
Cpmstell "pastel' pasliteru =+ [pasjterul
CfIksanl "fiction' ikiison -+ C[aIkhson]
[bIznls] "business' bijinesd -+ C[BIJinesydl

Thus, with regard to accent, the epenthetic vowel is placed in the
most favorable environment for deletion by rule 16.

2.3. Gemination of consonants

In adopting words with a consonant cluster or a word-final
consonant, the gemination of a consonant is observed in certain cases
in addition to the vowel insertion. That is, such English words as
[tIpl "tip', ChIt] 'hit' and CKIK] 'kick' come out as [cippul,

Chittol and [Kikkul, respectively.

In English both the short vowel and the following consonant of
word-final stressed syllables are considerably lengthened, and this
lengthening of the conscnant is especially conspicuous when it is
released (the word-final consonant is usually unreleased, but it
could be released in careful speech).l® Thus [tIpl and ChItl, for
example, are pronounced as [cIp:'] and [EIK:'l, respectively, in
careful speech.l? I assume that these are the forms that were borrowed
into Japanese,

In Japanese the first consonant of a geminate (that is, the
syllable-final obstruent) is characteristically unreleased. CC is
phonetiecally a long C. The first consonant is released in the other
environments, so [cippul 'tip' is proncunced [cip:'] after the final
vowel is devoiced, or rather deleted. This phonetic output is very
close to the original English form.

One fact which supports the above explanation of geminates is
that the final consonant preceded by a long vowel or a diphthong, which
is not lengthened in English, is not geminated when borrowed into
Japanese. The argument is not wvery strong, however, since this fact
could also be explained by the condition on Japanese morpheme structure
that VWV cannot be followed by CC.

If Japanese speakers borrow some English words from casual speech,
where the word-final consonants are unreleased, they might not perceive
the existence of the final consonant and would probably delete them
(this may be more true for voiceless obstruents than voiced ones).

We have some loans which suggest that this situation has actually
happened:
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[hwalt sat] 'white shirt' [waiSatshl
[otowbayk] 'autobike" [ootobail
Ckebenltl] 'ecabinet' [Kabinel

Voiced obstruents are sometimes geminated and sometimes are not.

[blgl "big! [Biggul
[bed] "bed' [beddo]
(&mgl 'gag' Cgagul

[k1AbJ 'elub' Ckurabul

We also have a couple of examples where a voiced obstruent is
geminated and then devoiced.

[hend begl 'hand bag' [handobakkul
Cbrldog] "bulldog' [burudokkul
Cbedl "bed' [bettol

These forms all have doublets with wolced obstruents. Since voiced
geminates are inadmissible in Japanese, Japanese speakers have to revise
the native system to allow voiced geminates; if they fail to do it,
voiced geminates will either be degeminated or devoiced by the process
of restructuring of inadmissible underlying representations.

What has been discussed so far can explain the gemination of
final voiceless consonants (and the occasional gemination of voiced
ones) in word-final stressed syllables, but not the gemination im
unstressed or medial syllables.

The consonant might be lengthened even in final unstressed
syllables, if speakers of English articulated it very carefully with
release, so that foreigners could perceive it. DBut the medial
consonants are usually not lengthened and in any event they would not
need to be lengthened to be audible, because they are admissible in
Japanese (or in any language). So gemination of medial consonants
requires some other explanation.

What is peculiar about medial conscnants is that they are some-
times geminated and sometimes not, as the following data show:

With gemination:

English Japanese
(zIpH] 'zipper' [Jippaal
[fl=pa] 'flapper' [¢urappaal
Ckat?] 'cutter! [kattaa]
[sAt] "shutter' [Sattaal
C1aki] "lucky" CrakEiil

Ckvkil 'cockie' Ckukkiil
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Without gemination:

English Japanese
Ckapil 'copy' Ckopiil
Cpatil 'putty’ [patel
CeIkIng 'chicken' Ceikind

I have at the moment no clear idea of what distinguishes the two
classes of loan words. Perhaps we have to consider the influence of
spelling, which I totally neglected in this paper. All the examples

I have found with the geminated mediaml consonant--except one (cookie)--
have double letters (including ck for [k]) in English orthography.

But the loans without the gemination of a medial consonant have either
a single letter, as in copy, or doubled ones, as in putty. 5o we

could say that if borrowing is strictly from hearing, the medial
consonant would not be geminated, but that the borrowing of some words
is influenced by this spelling with double letters. On the other hand,
perhaps we shouldn't totally give up looking for a phonetic explanation;
English-speaking children sometimes syllabify such words as batter

and zipper (where a short vowel is followed by & short consonant) as
bat.ter and zip.per. Further study of English phonetics might suggest
some explanation for the way in which Japanese borrows such words.

The gemination of a word-final single consonant discussed before
does not hold for s. As I mentioned in seection 2.2, 5 constitutes the
optimal environment for vowel devoicing in Japanese. The high vowels
are usually deleted when they follow s and precede another voiceless
consonant or word boundary, in fast speech and often even at the normal
speed of speech. Han (43) mentions that when the final vowel is deleted,
5 is almost doubled in length. Thus the copula /desu/ comes out as
(des:J. This phenomenon may provide some explanation for why Japanese
doesn't have a contrast between /-ssu#/ and /-su#/: the phonetic differ-
ence between overlong [ss:] and merely long [s:] may be too subtle to
allow differentiation of words. At any rate. when Japanese borrows
words with -s#, phonetic similarity to English is puaranteed without
gemination, since /-su#/ (after the nativizing vowel insertion discussed
in 2.2) is realized as [s:] by vowel deletion nlus the low-level process
of 3 lengthening.

One fact about the sibilants which I can't explain is that a word-
final 5 is geminated, even though s isn't: [keSs¥] 'cash' and [pusshl
'push'. Perhaps this has to do with the fact that 35 and 5 contrast
before a word-final high vowel, as in [iss{] 'one arrow' vs. [isf]
"doctor' and [is5#] 'one kind' vs. Cispl 'different kind"'", whereas
plain ss and s do not contrast in this position.

Finally, I have a few corments on the word-final consonant clusters.
When the first C of CCH is s, there is no gemination:

Ctest] Ttest! [tespdtol
[1zst] "last? Crasitol
Cdesk] 'desk' Cdesykul

[mesk] "mask’ Cmasykul
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This is presumably the same phenomenon as the failure of 5 to geminate
discussed above. Contrast this case with that in which the C of a
word-final sC cluster is a liquid or a nasal. Here s is geminated;
since the inserted u is not devoiced in this enviromment, no 'compensa-
tory lengthening' of s takes place.

English Japanese
Chasll] "hustle' Chassurul
Clesnl 'lesson' Cressun]

In the case of a stop followed by s, the stop is geminated. This
could be explained in the same way as the gemination of a word-final
single stop.

Cclpsd "chips' Ceippusil
Csaks] "socks' [sokkusi]
[mIks] "mix! [mikkusd]
[Indeks] Yindex"' [indekkusil
[slaks] "slacks' [surakkus@dl

What I cannot explain at present about word-final consonant
clusters is that neither consonant is geminated when both of them are
stops:

Ct=kt] "tact' [takutol

Csekt] Ysect! [sekutol

Cskriptl Yseript! [ sukuriputol
2.4, Glides

It is & well-known fact that the distribution of the glides w and
y is quite limited in Japanese. w occurs only before a, and ¥y only
before u, o, and a. The restriction can be explained by postulating
the following rules.

1T. Glide deletion

v
(B), B # Exbaged. |, ... [-hack]
fB}EG G v
[uback:l s e Sl b
-low

That is, w becomes y before the front wowels, and then y is lost before
i and e, and w before u and o.

llow I consider how an English sequence GV is treated when it is
introduced into Japanese. Since the sequences wva, ya, yo, and yu are
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admissible phonological representations., they will be registered in
the lexicon as they are.

English Japanese
Cwat] 'watt' [wattol
Cya:nl 'yarn' Cyaan]
Cyo 1kl 'york' Cyookil
Cyud ] 'vouth' Cyuusy]

But since wi, we, wu, wo, yi, and ye are prohibited by rule 17, and

since there is no rule which is dominated by 17 which can analyze these
sequences, we assume that they are registered in the lexicon in violation
of rule 1T and are realized as i, e, u, o, i and e, respectively, by the
application of rule 17. But when we examine the loan words which
originally had a GV sequence, we see that our prediction is not entirely
correct:

Cwit] by [ Cuitteol
Cwetl 'wet! [uettol
Cwvdl . "wood! Cuddol
Cwot#] "water' Cucotaal
Cyelow]l "vellow! Cieroocl
CwInkd "wink' Cuinkdl
Cweyvd "wave! Cueebul
Cvull 'wool' Cuurul
[wok] 'walk' Cuooki]
Lyes] 'ves' Ciesdd
CyIrl 'vear' Ciyaal
Cyistl 'veast! Ciisdtol

As we expected, ¥ before 1 and w before u are lost. But ¥ and w in
the other environments are not deleted, but are instead voecalized as

i and u, respectively. If our hypothesis is correct, there must be a
rule in Japanese which derives w from u and y from i which can be used
to anelyze such sequences as wi, we, wo and ye and vocalize the glides
in them. There is one other fact which suggests the existence of such
a rule: there is a gap in the distribution of vowels, mny sequence of
two yowels being possible in a single morpheme, except *ia, *ea, *ua
and *oa. This gap in distribution, which looks accidental at first
glance, could be explained by postulating & rule that converts i and e
into ¥y, and u and o into w, before a. It alsoc suggests an explanation
for our present problem: that Japanese speakers reverse this rule by
expanding its environment so as to vocalize the glides in wi, we, wo
end ye. The choice of i and u rather than e and o could be explained
by their closeness to y and w. But the problem still remains. I
assumed that the analysis of inadmissible foreign forms was carried
out only when there are some rules in the native system which generate
them and which are dominated by the rules that prohibit them. BPut if
there is a rule like
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¥
[—lnw:["" Cosplld o I:,,]_:w:l

it is a dominant rule which constrains the underlying representation.
It is not dominated by any other rule. I cannot explain why this
dominant rule should be reversed by expansion of its environment (even
to a high vowel from a low vowel in case of wi) so as to vocalize the
glides. Why doesn't rule 1T apply to them? The process of the
vocalization of the glides in certain positions is a problem I must
leave for further study.2l

3. Concluding remarks

I have discussed how certain phonological processes of Japanese
work in the analysis and realization of borrowed English words. The
number of processes treated here is very limited: many others have
been left for future study.

Phonological theory must provide an apparatus to deseribe the process
of adopting foreign words, since they are treated with considerable
uniformity when they are modified to conform to the native system. I
consider ability to nativize loan words to constitute a part of linguistie
competence.

Some of the results of this paper suggest that quite subtle phonetic
facts may have to be considered to explain borrowing. One of the
problems raised in a treatment of borrowing concerns perception. In
this work, I have assumed that people can perceive any foreign sound,
but I think this assumption is obviously wrong in certain cases. It is
very difficult for native speakers of Japanese to hear the difference
between the 1 and r of English, whereas they can hear the difference
between 8 and s, although it is hard for Japanese speakers to distinguish
them in production. It seems to me that some rules control perception
more than others, though I don't know how to characterize such rules at
present. That the glides y and w are lost only before i and u
respectively, but are vocalized in other positions, appears to have
something to do with perception. Speaking impressionistically, it seems
to be very difficult for Japanese to hear a y before i or a w before u.
Japanese speakers can perceive the glides in other positions, though
they can't always produce them correctly. IHere we have a significant
problem which needs much more research.



23

Footnotes

#This is a revised version of my M.A. thesis. I would like to
express my deep gratitude to my thesis adviser, David L. Stampe, for
his suggestions, to which this thesis owes a great deal. I also
would like to express my thanks to Arnold Zwicky and Patricia Miller
for their help in completing this thesis. My thanks are alsc extended
to Gaberell Drachman and Robert Jeffers for their valuable comments.

l. Japanese has five vowels, characterized as follows:

high low back
+ {-) &
(=) +

+ (-)

EC R DM
++ + 1

2. I will refer to a rule which generates a segment prohibited
by a preceding rule as 'dominated' by the preceding rule. The
analysis of underlyingly inadmissible foreign segments is carried out
only when there is a rule available in the native system which
generates them, and which is dominated by the rule which prohibits
them.

3. Since Japanese has only five vowels (see fn. 1), each English
vowel is replaced by one of them. As I am not talking about substitution
for vowels in any detail, I list here typical substitutes which appear
in examples in the body of the text. The process of vowel substitution
will be cmitted as long as it doesn't affect the discussion.

s P SR u o oam

Eoomn 3 G S |

e + e & + & o + o

E + e A + a

2 + a a + a 5 O
¥ ag ¥ 0o

. Disregard those segments in the examples which are not
relevant to the present discussion. Some of them, such as vowels
inserted word-finally and geminate consonants, will be discussed later.
The slash over vowels denotes devoicing. Accent will not be indicated
unless it is ecrucial to the discussion.

5. The eapital v denotes a "mora nasasl', which sounds like a
continuation of the preceding vowel before a vowel or in word-final
position. In other positions its point of articulation is assimilated
to the following consocnant.

6. G. Drachman has pointed out to me that the wvelar stops are
not palatalized before & in British English; he suggests that words
with plain welars before 2 might have come in from British English.
But there are some words which were obviously borrowed from American
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English, like [gasorin] 'gasoline' where the velars are not palatalized
in Japanese. There is still a possibility that such words were
borrowed from a dialect in which the velars are not palatalized

before ».

We can't neglect the possibility of spelling pronunciation of
plain k and g in this environment, as Julie Lovins has pointed out
to me.

7. I have one example provided by Julie Lovins, where de is
nativized as se rather than te: [serol] "cello'. I can't explain this
in my present scheme, because there is no native rule which affricates
a voiceless sibilant. But it is interesting when we look at the
history of Japanese. Hideyo Arisaka (1957) has claimed that sibilants
in Modern Japanese were affricates in eighth century Japanese. If his
claim is walid, the ancient process is going on here.

8. The mora nasal is phonetically either a nasal or a nasalized
segment colored by the surrcunding segments. The mora obstruent
is phonetically the gemination of the following obstruent. The voice-
less obstruents that can constitute the mora obstruent are p, t, k and s.

9. . indicates a syllable boundary and ¥ a mirror-image rule.

10. This rule shows up in the derivation of a class of verbs.

/yob-ta/ + yobt-ta -+ yom-ta + yonta -+ C[yondal
Teall'
"past' 10 13 13

(The process of voicing assimilation which derives yonda from yonta

is not discussed in this paper.) The interrelation of voiced obstruents
and nasality is also observed in the Toohoku dialect where a word-medial
voiced obstruent is prenasalized.

11. XNotice here that the vowels of two successive syllables are
deleted. This is observed only in the environment of fricatives,

12. It seems to me that so—called devoicing in Japanese could be
considered deletion not Jjust in fest speech, but generally. The basic
phonetic difference between the result of devoicing and that of syncope
seems to be not the existence of a vowel, but rather whether the
conscnant before a devoiced or syncopated vowel is released or not.

That is, the consonant is released when the following vowel is devoiced,
but it is not when the vowel is syncopated. And I assume, as I discuss
later, that many words were borrowed from rather careful speech of
English, where the final consonant is released. Thus the rule of
devoicing, rather than syncope, is used to cope with the word-final
consonant.,the phonetie result of the former being closer to the
original English sound, even though Japanese also has a rule of syncope.

The rule of syncope in Japanese deletes high vowels in certain
environments (McCawley, 115-20). That is, the final high vowels of
Sino-Japanese morphemes ending in -ki, -ku, -ti and -tu are lost in
forming compounds when they are followed by: voiceless cbstruents in
the case of -ti and -tu, by another k in the case of -ki and -ku. Thus
butu-situ "substance' changes to butsitu (eventually to [bussitsil)
iti-pon 'one slender object' to itpon Cippon], gaku-koo Tschool' to
Cgakkool, ete.

The above discussion of the nature of devoicing is still speculative,
and I assume here that the fast speech deletion rule is used to
nativize consonant clusters or word-final consonants of English.
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13. The high back vowel u in Japanese is phonetically somewhat
centralized with very little lip rounding. It has a quality best
transeribed as w. BSince the high central vowel i+ in the Munda
language Sora is also quite short (Stampe, personal communication),
the fact that u is shorter than i in Japanese may be related to its
centralized quality and its lack of rounding.

14, There are a few words where u is inserted and t and 4 have
undergone affrication:

CtwIst] Ytwist! Ctsuisitol
[setlemant] 'settlement' Csetsurumentol
Csz#t] 'shirt! Csatsd]
CkatlIt] "cutlet' [katsuretsul
Cdrogz] 'drawers! Cdzurcosi]

15. The accented syllable is the syllable which contains the
last high-pitched mora. Given its location, one ecan predict the
pitch of all moras of the word. Cf. McCawley (133).

16, Josephs gives a number of rules which supplement the basic
accentuation rule which places the accent on the third-from-last mora,
but some of them could be explained by the fact that the mora which is
created by the vowel insertion is not accented.

17. The macron indicates the accented syllable nucleus.

18. This account of English phonetics was provided me by Stampe.

19. : indicates lengthening of the preceding consonant and !
indicates release.

20. This is the same as rule 4 in section 2.1.

2l. There is one interesting related fact about glides. All the
GV combinations except wu and yi are attested at a stage in the history
of Japanese. And all of them, again except wu and vi, still exist in
some dialects (some dialects in Okinawa have wu and yi, but they are
innovations from wo and ye). Notice that _ u and _ i are the environments
where w and y, respectively, are lost in borrowing.
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Where Binarity Fails

Lawrence Schourup

0. Introduction.

The Sound Pattern of English calls for gradual conversion of

most binary feature specifications into nonbinary numerical coefficients.
It is claimed that phonclogical rules carry out this work of de-
binarization and that the task is not done exclusively by last-ordered
surface rules but alsc by sequentially ordered rules of the phonology.
Fossibly because Chomsky and Halle only used this aspect of their
theory when writing stress rules, subsequent writers, if they have
assumed underlying binarity, have conservatively refused to use any
but binarily specified features except in the output of final rules.
In fact, even final rules assigning numerical coefficients are almost
always omitted from phonological descriptions. This is perplexing
since the reason Chomsky and Halle provide for the absence of nonfinal
numerical valuess to characterize segmental phenomena in The Scund
Pattern of English is that their study is restricted, for the most
part, to higher lewvel rules.

This paper will criticize the claim that nonbinarity must be
limited to the output of final 'rules of phonetic interpretation’,
as they are often called, and argue for the contrary claim that non-
binarity should be extended to the structural deseriptions of rules
and to the output of nonfinal rules. These arguments are not intended
to bear directly on the debate over whether features should be
specified binarily in underlying representations, and, for purposes
of argument, they do not guestion the appropriateness of feature
notation for all processes, nor the appropriateness of discrete
feature coefficients--the outcome of these issues should not effect
the present claims.

1. Rule Ordering.

The first example is contingent on the assumption that extrinsic
rule ordering costs something. Consider rules (1) and (2) posited
for Akan by Schachter and Fromkin.

1. &= -
+cons
/

[-voc] + [+nas] +ved | 1= [#vyor
} . b, +nas

2T
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2. |+voe +cons
+high | * ([+nasl / _ +nas
3. oL/ | - T pol 'give'
Jag/ - CnA1] "and!
YELT + 18] 'receive'
~[AY&E]
fwadr/ + [WEnE 'scrape'
~ Cn¥ant]
/hu/ + CHil 'fear'
b, [-ved
-nas v Cnsal 'hand', [pam?] 'sew'
c
[—ved 7| _
-nas v Cned] "liguor', [pEm?] 'confederate'
c

+ved Vs
-nas v Cbal 'ehild!

C -

*Toved | .
-nas Vv -
c

5. dum - [d{im] "extinguish'
dyg + [A¥nd "difficult’

Rule (1) nasalizes voiced consonants and the glides h, y, and w
before underlying nasal vowels, a8 shown in (3). There are two
reasons why one would not want to set up the surface forms on the
right in (3) as basiec. First, this would fail to account for the
distributional facts in (4), and second, without rule (1) we would
be forced to set up the dubious underlying segments H, ¥, and W,
Since this second motivation would require experimental confirmation
of the surface phonetics, and the first motivation is purely
distributional, the existence of rule (1) appears somewhat doubtful,
but we will content ourselves with showing that even if (1) is a rule
of Akan, there is a better solution than the one proposed by Schachter
and Fromkin, but a solution that is only available if the standard
working assumption of binarity above the surface is abandoned. Rule
(2) nasalizes high vowels before syllable-final nasal consonants, as
shown in (5).

Consider the ordering of these two rules. To express the fact
that underlying nasal vowels, ag in (3), trigger consonant nasalization.
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vhile contextually nasalized vowels, as in (5), do not, the order
(1), (2) is required. This is the solution proposed by Schachter
and Fromkin. But suppose we were to mark contextual vowel nasaliza-
tion &s distinct from underlying nasalization. Then we could
eliminate rule ordering by writing rules (6) and (7).

6. B P
+cons +voc
[-voc] + [+nasl / +ved | R b
—cons 34
T. |+voe & / +cons
+high [+na.sc ] e ]:-l-n&s ]

Of course, this sclution reauires apparentlv ad hoc markers

to distinguish two types of nasalization, but there is evidence for
such a distinction. Regressive contextual nasalization is apparently
always weaker than distinetive nasalization. This is attested in,
for example, Ayutls Mixtec, Navaho, Pame, Ficuris, and Guarani. I
know of no counterexamples. GSecond, there is the language-specific
limitation of nasalization in Akan teo high vowels. If the wvelum is
simply lowered a given small amount., it stands to reason that high
vowels will be nasalized since proportiondlly more vibrating air will
be shunted through the nasal passages for these vowels. Althoush
languages generally tend to nasalize low vowels more readily than
high, the opposite hierarchy operates not only in Akan, but also Sora
and other Munda languages in which, according to Stampe (personal
communication),high vowels are heavily nasalized, mid vowels less

so, and low vowels least. In Akan the velum must be lowered more
completely for underlying nasal vowels since there are underlying
low nasal vowels in the language.

We can now substitute the specifications "++nasal' and '+nasal'
for the ad hoc markers in (6) and (7) respectively, wielding rules
(68) and (2), alsc unordered. Ho importance is attached to the
coefficients "++' and "+'--what is important is that there is a
distinetion in degree.

8.

+oons +voc
[-voel + [+nas] / +ved / | #+nas

i |
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2. +voe +cons
+high:| -+ Cnas) [ L_n“

It is worth noting that in the binary solution the rule ordering
is marked no matter what criterion is chosen. The order (1), (2)
is anti-feeding, renders rule (1) opaque, and would make for less
paradigmatic regularity.l

2. Scapegoat Features.

Portuguese denasalizes the first vowel of the combinations in
(9), while leaving those in (10) alone. Vowel quality and morpho-
logical conditioning aside, we would have to write rule (11), and
this is essentially the rule Saciuk writes.

9. 88 @& 8a Ua 8o (8o in verbs only)

- -

10. & Ia %o

11. V + ([-nasl / [-streasj v

The problem is that (11) is at one remove from its phonetic motivation,
for there is, beyond the common sense argument that stress intensifies
all parameters, evidence that nasalization is heavier on stressed
vowels than on unstressed. This shows up in the willingness of
unstressed, but not stressed, vowels to lose all perceptible
nasalization, as in Upper Austrian German, Breton, and early Icelandic,
and is directly attested in Island Carib. If (11) were to directly
capture the fact that Portuguese loses weak nasalization in certain
environments, it would be written as (12), which doesn't affect
stressed vowels because they are specified heavily nasal. As the
diagram in (13) shows, the assumption of pure binarity above the
surface forces sidestepping of the relevant phonetic parameter.
Consider the standard solution in more detail.

1. V + [-nas] f_[-t-rms:l v

I3, v v Can't refer to
+stress -stress nasality since this
+nas +nas would force the rule

to distinpuish between

degrees of nasality.
DENAS Refers instead to a
RULE correlated feature.
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Rule (11) would be needed and also a last-ordered rule to state that
stressed vowels are heavily nasal. PBut this solution first provides
for denasalization of unstressed vowels, then, only in a later rule,
provides the factor that makes stress relevant in the first rule;
this kind of globalness in low level rules is highly suspect,
especially when it disguises phonetic motivations.

Consider a clearer example of almost the same thing. Neeld
has established that palatalization is primarily conditioned by
height of adjacent (usually front) vocoids; thus, a languare will
palatalize adjacent to front vocolids of a specifiable language-
particular height and higher, but not lower. [ow consider the
environment of the rule usually written for languages that palatalize
only before J, which is the uppermost member of the height hierarchy.
Some such languages are given in (14). The rule would be written as
(15) which, however, completely misses the generalization that height
is the relevant parameter since it uses extranecus features to
explain why high front vowels don't palatalize while j does. Clearly,
what is needed is an environment statement with a nonbinary coefficient
en & height feature higher than the coefficient for high front
vowels.

14, English:

drd ju + drz(3) u 'did you'
dxd isn +*drz ian 'did Ien'
also:
-sonor | -+ —ant ! -back —-gon |
+cor +strid = | =voo -gtress
~cons
(SPE., 230)
Oneida:
T R
Spanish
+obst | ~voe |
+cor + [+high) / |-back | __  (part of a more
+5 +high general rule:
Harris)
East Slavic: ek
=Yoo
—cons
E+corl + C[+highl / -back (SPE, L29)
+high
Italian:
r+cnns [ —voe 1 (palatalization?;
-voe + [+shpl / _ + | -cns Saltarelli)
L:cnt +ErVv



15 -cons
C + C+highl / _ | -voc
+high

3. Rule Collapsibility.

%n Portuguese vowels are nasalized before and after nasals, as
in (16).

£ =
16. [k@md) 'bed', [sindr] 'mister', [kdmé&J] 'they eat’

Progressive nasalization is weak, as determined, Saciuk tells us, 'by
mechanical devices'. lot unexpectedly, a rule raising low nasalized
vowels acts only on regressively nasalized vowels. In a binary
solution, the failure of progressive nasalization to trigger this
rule must be explained by rule ordering, as in (1T7).

17 (i) Regressive lasalization
(ii) Raising =
(iii) Progressive Nasalization

In the nonbinary solution the fact that progressive nasalization is
physically distinct from regressive nasalization is used to eliminate
the ordering of progressive nasalization after raising, thus admitting
the possibility of collapsing regressive and progressive nasalization
into a single rule. This nasalization rule would assign more than

one degree of nasalization, a point for which evidence will be given
later.

But this argument can be made much stronger. There are a few -
words in Portuguese that exhibit heavy progressive nasalization. GSince
the degree is different from that for ordinary progressive nasalization,
it appears reascnable to write a separate rule for these aberrant
forms, as Saciuk does. But Saciuk might have had another reason for
nasalizing these forms by a separate rule--they undergo raising. This
necessitates the ordering in (18).

18. (i) Regressive Nasalization, Minor Progressive
Hasalization
(ii) Raising
(iii) Progressive Nasalization

If we could show that minor progressive nasalization (the rule providing
heavy progressive nasalization) is a subpart of the major progressive
nasalization rule, we would be forced to the conclusion that a single
progressive nasalization rule assigns at least two degrees of nasaliza-
tion and that raising follows this rule and discriminates between —
these two degrees of nasalization. There are good reasons to write

only one progressive nasalization rule for Portuguese. First notice

that the minor rule nasalizes vowels only after nasals--thus its

environment is a subset of the enviromments in which ordinary
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progressive nasalization occurs. Second, consider the particular
forms in gquestion, listed exhaustively in (19).

-
19. C[nfnfil 'nest' Cmijntul 'much, very'
[mjl  'very' tnfj] ‘'mother’
[
uffa] 'my’ Cofl 'me, myself'

It is immediately clear that there are in fact phonetic conditioning
factors which Saciuk failed to notice. The vowel to be nasalized
must be stressed, and it must follow an initial nasal. Moreover, if
the vowel is not the only vowel in the word, it must be both preceded
and followed by =2 nasal. Now all of these conditions are conducive
to increased nasality. Position between two nasals is extremely
conducive to nasalization:; structuralist grammars often comment

that there is nasalization between two nasals even in a lansuage
which has no elearly distinguishable nasalization elsewhere. The
contributions of monosyllabicity and peosition after an initial m are
exemplified in Hindi-Urdu which, according to a recent analysis (Narang
and Becker), nasalizes words whose phonetic shape is ma, me, and m®,
by a separate rule, and in Warao, which has extra heavy nasalization
on the words mi, mé. mi, mi, and mil. It appears, therefore, that
rule division is unfair in this case.

L. Extra Rule.

If we choose abinary solution like (17) to the Portuguese raising

problem, we are faced with the necessity of stating somewhere in

the grammar that regressive and progressive nasalization differ in
degree., Under current working assumptions such degrees could only

be specified in the output of final rules. The solution in (17)

would thus be able to state the degree of progressive nasalization.
but would require a new last-ordered rule to state the degree of
regressive pasalization.

5. Universals.

Richard DeArmond claims that 'in Polish there is an inverse
relation between wvowel nasality and the strength of following syllable-
final consonants' as determined by spectrography. IHe adds that there
is a small amount of nasalization in vowels hefore syllable-initial
nasals. There is independent evidence that DeArmond's estimations
are essentially correct. In a paper read at this summer's L3SA Meeting.
I gave comparative evidence from numerous lanpuages to show that the
universal schema for vowel nasalization is (20). whieh is. however,
still considerably lackine in detail.
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20. ¥ [-seg]
+stress! 5
+low! + [+aeed [/ N C
"‘h&ﬁk : + unt -
(51
-cont _
v e N.)

The hierarchy of postnasal conditioning factors is strict and prediets

that if a language has nasalization before & given element of the

hierarchy, it will also nasalize vowels before all elements above =
that one in the hierarchy. This schema also predicts that the degree
of nasalization will be greater before elements higher up in the
hierarchy. If DeArmond's statements are correct (and it would be

quite strange if they are not), Polish appears to obey this hierarchy
to the extent that the appropriate environments oecur in Polish.

Wow consider a rule lowering nasalized vowels in Polish; this rule
lowers all nasalized vowels except those before syllable-initial nasals.
To express this fact within current working assumptions, DeArmond writes
one nasalization rule that nasalizes all prenasal vowels except those
before syllable-initial nasals, then orders lowering after this rule, -
and finally allows nasalization to cccur before syllable—initial nasals.

How, since it is necessary to state the degrees of nasalization anyway,
and sinece, if this could be done by the nhasalization rule itself, there
would be at least one less rule in the grammar, and since the single
nasalization rule in guestion would incorporate the postnasal hierarchy
of the universal schema for vowel nasalization, there are good reasons
to write a nonbinary solution here. But there is even an additional
compelling reason to abandon binarity in this case, for if Polish

vowel nasalization is broken into two rules, cone of these will have
the form of no rule known to exist in any natural language--and in fact
a form which research into the form of nasalization rules shows to be
extremely unlikely since in the universal schema vowels preceding
syllable-initial nasals are at the very weakest point in the hierarchy.

6. Power.

One might argue that extending the domain of nonbinarity upward
in derivations increases the power of phonological rules beyond the
excessive power they already possess. But this would only be the case
if nonbinary specifications were used as ad hoc markers without any
phonetic basis. In fact, it is likely that revision of working
assumptions along the lines suggested here would further constrain
pononological theory. Consider, for example, what was until recentl:,r2
the clearest example of a global phonological rule--that governing the
alternation of vowel length in Klamath. A rule was posited to change
certain glides to vowels, and these vowels were claimed to alternate
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between long and short. But it is difficult to write a rule shortening
long derived vowels since there exist underlying long and short vowels
that the rule would have to ignore. Kisseberth concluded that, there-
fore, the rule changing vowel length must look back to the source of
the segments it affects and apply only to derived vowels. But if the
assumption of pure binarity above the surface is abandoned, Kisseberth's
solution requires for its adequate defense exact determination of the
vowel lengths in Klamath. Even a small distinction between underlying
vowel length and the length of derived vowels would permit a nonbinary
solution which would eliminate the globalness. As a reminder of the
dangers of audio-impressionistic determination of vowel length, we

have the case of the misanalvsis of Cerman spotted by Dinnsen and
Garcia-Zamor,wvho did their experimental homework.

But regardless of what the right analysis of Klamath is, this
discussion of power brings to light an important point: phonology with
pluses and minuses is a lot easier to do than phonology with additional
possible specifications. The assumption of pure binarity legitimatizes
the phonologist's disregard of phonetic detail and makes it possible
to draw conclusions without the help of experimental phoneties; carrying
this one sentence further, it is the binarity assumption that makes it
possible to trust structuralist grammars as a sufficient source for
phonological data.

T. Coneclusion.

Probably no one has questioned the need for nonbinary specification
at the surface. 1 have argued that fear of extending nonbinarity to
higher points in derivations has led to iIllieit use of rule ordering to
avoid stating phonetic motivations that cannot be directly stated
using binarily specified features, to the use of scapegoat features to
the same end, to positing extra rules of phonetic interpretation, to
the division of single rules into two, and has nicely complemented the
unwarranted assumption of the irrelevance of phonetic detail.

It is tempting, and I think correct, to draw an analogy here
between, on the one hand, the dichotomy phonolosical rule/phonetic
interpretation rule and, on the other, syntactic rule/semantic rule.

It was possible until recently in syntax to push troublesome matters
into the semantic component, excluding them from present consideration.
Syntacticians have become uncomfortable about the size of the bulge
under that carpet. This paper suggests that phonologists should become
more self-conscious about sweeping things under the carpet of '"phonetie
interpretation'.

Footnotes

1. A similar situation exists in Sanpo (Samarin) in which derived
nasal vowels which are only lightly nasal fail to lower, vhile under-
lying nasal vowels (or at least those not adjacent to surface nasals)
do lower:

L ]

(we'] ‘'iron', [ysné] anus
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2. This paper was read at the winter LSA meeting, Dec. 2T,
1972, in Atlanta, Georgla. On the same day, in the morning, a
paper by Robin Barbara White was read in which she presented a
viable nonglobal reanalysis of the Klamath problem.
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Remarks on Palatalization

' Ronald L. Neeld

l. The Nature of the Process.

Here I investigate a phonological process which assimilates
a consonant to some of the properties of a nearby vowel. It most
commonly takes the form of an assimilation to the position C*pighi,
However, there are also cases of dental palatalization, in which
the consonant is already [-beck] and assumes only the feature [thighl.
There are several conditions on the application of this process.
I will discuss first hierarchies of environments which condition
the application of the process. I will then discuss restrictions
arising from the assimilatory nature of palatalization, and finally
I will discuss the relation of palatalization to rule opacity.
It seems to me that the palatalization process is restricted

by the following hierarchies.
b. v "
~round

v
+round

The arrows point toward more favored enviromments. In the most
favored form of the rule the environment is the glide j; the rule
is less favored with i, still less with e, etc. Palatalization
before e implies palatalization before i.i In other words there
is no language with a rule

(1) a.

B oo e

e T JRE VRN L S

Of course, if a language has no high front vowel or glide such a
rule may ostensibly appear; but if high front vowels occur, rule

(2) may not hold in the language. The hierarchy in (1b) is to be
read as meaning that palatalization before a rounded vowel implies
palatalization before the corresponding unrounded wvowel. If a
language has palatalization before y, it will also have palatalization
before i. (1b) is not intended to mean that palatalization before

a rounded front vowel implies palatalization before all unrounded
front vowels., A language may have palatalization before i and y but
not before e. This is apparently the case with Chinese, as we

shall see below.
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Zwicky (1972) discusses a case of a phonological hierarchy in
English, with evidence for the hierarchy drawn from a number of
rules. The hierarchy in (1), however, does not seem to have cross-
rule generality, but is relevant only to the process discussed
here. Of course, (1) has an obvious phonetic plausibility.
Palatalization is assimilation to & high front position. ] is closest
to this position, i less close, e even less close. For phonological
evidence for the hierarchy we have to examine languages which
exhibit palatalization (as an active rule)2 and show that: (a) all
languages conform to the hierarchy, (b) apparent counterexamples
can be reanalyzed so that they conform to the proposed condition.

Now, some examples of the process in unrelated languages.
Lukoff (1945) presents evidence that in Korean there is a rule

{3} B =+ E J’___'[ite}
Data from Lounsbury (1953) indicates that in Oneida there is a rule

(i Mo micii sl | fro s
Hodge §19hT} states that in Hausa, t + ¢, 8 + 8, w =+ J,
 +* before 1 and e. This is a palatal shift, but simple
palatalization also occurs, the environment being {j, i, e}.
Lightner (1972:ch. 1) mentions that in Russian there is
motivation for the following rules:

(5) k, 8.2 ~d g 88 f __ front vowel
(6) ¢ =+ [ sharpl / __ front vowel

These examples conform to the hierarchy mentioned above. I shall
discuss the reanalysis of counterexamples later.

The distinction between rounded and unrounded vowels seems to
play a part in restrictions on palatslization. One of the highly
favored environments for palatalization is the high front vowel i.
Now if this is a highly favored environment we might expect that the
front rounded vowel y would be also. I think it is fair to say
that front rounded wvowels are quite unlikely environments for the
rule. Consider the case of French. At a very early date Latin u
became y. Subsequently, French palatalized certain consonants
before i. For example, régime (rezim] arises from a Latin stem
/reg/, so that g has shifted to z. But this has not happened in
the word regg}arité [regylaritel], where the velar stood before a
rounded front vowel. Many similar examples can be constructed for
French. The point is that we know palatal formation operated
before i, but not before y. The feature [ roundl] must therefore
be relevant to a statement of restrictions on the process.

The restriction due teo rounding cannot be an absolute cne,
because there are languages where palatalization has cceurred before
front rounded vowels. Popperwell (1963) states that in Norwegian
g is pronounced [J] and k is pronounced [s] initially before i, ¥,
and ei. The orthography indicates that there was a wvelar at an
earlier stage of the language which has since shifted to a palatal
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point of articulation. If historical palatalization is involved
here, it appears that y was one of the environments.3 Bj8rkhagen
(1948) states that in Swedish g is pronounced as [J] and k is
pronounced as [¢] before orthographic i, e, &, y, 8 (phonetically
Cil, Cel, (=1, CyJl, and Cad, respecti?elyjz Examples are kemi
Ccemil 'chemistry', kar [ger] 'dear', kedja Cgedjal 'chain'. The
cognates Eng. chemistry, Lat. carus 'dear' indicate an original k
in initial position. Notice also that sk is pronounced [g] before
i, e, ¥, &, 8. I do not know if there are synchronic processes
involved, but it appears that historically certain consonants were
palatalized before rounded vowels,

Cheng (1968), in his discussion of palatalization in Chinese,
indicates that it operates before a high front vowel, either rounded
or unrounded. It appears that both the velar series and the dental
sibilants are merged into palatals. The palatalization rule is:

(7) C= Cheng's rule (83)3
k, k', x » to, t£', &/ __ high front V
Ancther rule creating palatals is:
(8) [= Cheng's rule (84)3
e, e's 8 + t5,t6",  / __ high front V

Chang raises the possibility that his rule (83) might be no
longer operative in Modern Mandarin, but rejects this possibility
because of the shift of velars to palatals in a secret language
observed by Chao:

Moreover, in the system of a secret language which
breaks every syllable with initisl-final I + F into
Iai + kF (e.g. [peil + [pai - keil), the [k] becomes
[t &J] when the final begins with a high front wvowel,
as [mil + [mei-t@il. (L48)

Although both (83) and (8L4) correspond to historical changes in
Mandarin, Cheng mentions support only for (83) as a synchronic rule:
it is therefore not certain that (84) still exists in the languaga.ﬂ
In any event it is clear in this example that palatalization operates
before the front rounded vowel ¥.2

While there are cases where palatalization occurs before a front
rounded vowel, in every such case palatalization alsoc operates before
the corresponding front vowel of the same height. The restriction
imposed by rounding is nonabsolute and unidirectional (i.e. a
rounded wvowel in the enviromment implies an unrounded vowel in the
environment, but an unrounded vowel in the environment implies
nothing about whether there is or is not a corresponding rounded
vowel in the environment). The nonabsolute and unidirectional nature
of the restriction leads me to believe that it should be expressed
by the hierarchy given in (1b).



2. Reanalysis of Counterexamples.
Hyman (1970) mentions that there is a rule in Nupe:

(o) .c.» 0t A_ 0N

There are, however, occurrences of palatalized consonants before
a. We then need to extent the environment of the rule to __ {i, e, a},
a contradiction to the hierarchy represented by (la).

It turns out that underlying ®# and o are neutralized to a, and

only where there is an underlying ® do palatalized consonants appear
before a. The rule is:

i
(18- = & I_{a
)

Nupe does not contradiet the expectation that palatalization occurs
in the environment of [-back] segments.

A particularly interesting example ig given in Wescott (1965),
where certain fast-speech phenomena shed light on the operation of
the process. In Bini the segments ¢, J, 5, z appear only at certain
speech tempos. There is a rule, which I will call Palatal Formation,
in which {z, J} + z, {s, rh} + s, {d, g} + T, {t, k} -+ c.

The question here is the conditioning environment. Wescott says that

z results from prevocalic zi and Ji. It looks as if Palatal Formation
applies before an i, after which i drops. For example, esiasio at

low speed appears as esaso at high speed. Some relevant examples:

(11) rate 1 rate L rate T o8s
a. ekuabo ekuabo ekwabo upper arm
b. igiorlua igio'a iZa? wvater-yam
e. esiasio esiasio esaso Bristlebill (a bird)
d. esoosi esosi esi? church
e. dbieka ibieka ibjeka children

Wescott gives seven different speech rates and their associated
characteristics. The important ones here are

{(12) 6. Hurried: ia B ja v  before wvowels
T« Blurred: (¢, 3, 8, Z appear

One mlght 1magine a derivation for form (llec) as follows: esiasio
+ esiasio + esaso. I would like to prupnae however, that the rule

of Palatal Formation has the environment - Bgfﬂre this rule
applies there is another rule of Glide Formation

(13) +voc
-cons C=voecl [/ __ V
+high

The Glide Formation rule becomes operative at rate 6. Forms (1lla)
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and (1le) show the operation of this rule. We know that Glide
Formation is needed and operates at fast speed. I would then propose
the derivation?d

Underlying Representation esiasio
Glide Formation nggsJo
Palatal Formation esaso

Since this analysis makes Palatal Formation dependent upon Glide
Formation, it explains why the former rule becomes operative only
at the rate at which the latter begins to operate.

Furthermore, such an analysis explains why consonants become
palatal in just those cases where high vowels become glides. Since
a mid-front vowel is never glided. it can never serve in the environment
of the rule. In a form where /i/ cannot become /j/, Palatal Formation
does not occur, even at high rates of speed. Notice for example
(11d), esi?, not *esi?. This would be accidental, unless Palatal
Formation depended on Glide Formation. It would also seem to indicate
that _ i is not the environment for the Palatal Formation rule in
Bini. In this case, then, we can justify a reanalysis in which the
rule actually cccurs in the most favored environment.

This is an especially nice example in that it shows how speech
rates can split up phonological processes and enable us to see them
at work. In this case it is an example of the principle that rules
tend to apply in their most favored environments.

The concept of environmmental hierarchy is also relevant to the
case of Japanese palatalization. According to Schane (1971),
palatalized consonants appear before i and plain consonants before e,
Historically., palatalization appeared before both i and e. Subsequently,
depalatalization occcurred before e but not i. Schane's explanation
is as follows. Under certain conditions, i and u can be deleted.

kitutuke * kit%at%ki 'woodpecker'
asita + asta "tomorrow!'
kasuka *+ kaska "faint'
utikatu + uckat® 'conquer’

i causes palatalization and is then deleted. u is deleted without
causing palatalization. The deleted vowel can be recovered on the
basis of palatalization. Since nonhigh vowels aren't deleted, they
can't cause a contrast, and for this reason depalatalization appears
before nonhigh vowels.

But the fact that palatalization does not serve a contrastive
function before nonhigh vowels does not explain why it should cease
to operate. When the Russian palatalization rules, given in (5)
and (6), were first added, they too did not serve a contrastive
function.

A preferable explanation would be that the palatalization rule
is disappearing from the language. This is indicated by the fact
that in borrowings non palatalized consonants appear before i and
palatal consonants appear before e: ([(patil] 'party', [cénutdal
'"chainstore'. HRecall that the rule earlier operated before i and e.
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Now we would expect that when a language begins to lose a rule, it
should lose it first in the less favored part of the environment,

e in this case, The less favored part of the rule was lost first,
and the evidence from loan phonology indicates that the rule is
being lost entirely at the present time. If my explanation for the
loss of palatalization before e is correct, it provides further
support for the hierarchy (la).

3. Palatalization as Assimilation.

It seems to me that the task of the linguist can only trivially
be that of data-classification. The linguist should seek to give a
proper characterization of language in the most explicit form
possible., The corollary is that as linguists we should attempt to
make the strongest claims possible about the form of grammars, and
then attempt to substantiate them. If the claimscan be maintained,
then understanding is gained. If they cannot, then the nature of
the failure may lend direction to further research. Explicit eriticisms
of the way in which a theory fails cen serve as guidelines in the
search for a better explanation.

One of the reasons for the existence of the hierarchy (la) is
that palatalization is in part assimilation of a consonant to some
of the features of a following vowel. The most palatal segments,
i.e. the high front unrounded wvowel and glide, are the most likely
to cause this assimilation. In view of the assimilatory nature of
the process, & likely claim concerning palatalization is the following:

(14) All synchronic palatalization rules are assimilation
rules.

This restriction would be in accord with a naturalness condition on
phonological rules, inasmuch as it reflects the phonetic basis of
assimilation. A difficulty with (14) is brought to light in Naro
(1971). In Tuscan 1 > X in all consonant clusters where 1 is the
second member. A preconsonantal 1 remains unchanged, That is:

(15) C= Naro's rule (11)3
(+lateral]l -+ C[+highl / C[+consl __

If (15) can be maintained as a phonological rule, then condition (1bL)
is too strong to be maintained. A weaker restriction is indicated

by the following facts. Naro cites facts from Rohlfs (1966:239) which
show that the 1 palatalized after wvelars and spread to other
consonants: (1) Ancient documents from the region of Milan have

1 > 1 only after velars.l0 (2) Some 'archaic' dialects of Lombardy
retain palatal reflexes of 1 only after velars. Thus the original
form of the rule was

(16) C= Naro's rule (15)1

[(+laterall -+ [+highl / +cons
+high
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This rule expresses an assimilation. (16) then generalizes to (15)
by the lose of [+highl] from the environment. When the rule was
first added to the grammar it embodied restriection (14). It then
violated the restriction by bringing about non assimilatory palatal-
ization of 1. The historical development leads us to propose a
weaker condition:

(17) Whenever a palatalization rule is added to a
grammar, it must be assimilatory.

This proposal leads to some interesting consequences. It implies
that rule (15) is not a possible candidate for addition to a grammar.
If a language has rule (15) it could only have gotten it by first
adding rule (16) and then generalizing it.ll The claim that
palatalization rules are first added as assimilation rules represents
a restriction on the possible form of linguistic change, and such
restrictions if tenable should be stated in linguistie theory. In
addition, (17) is not immediately derivable from a synchronic
restriection, in contradistinetion to Halle's proposal that the set
of possible phononogical changes corresponds to the set of possible
phonological rules. There might also be consequences for historieal
reconstruction, since if a language had rule (15), we would be led
to postulate an earlier stage where rule (16) operated. There would
also be consequences for the proto-forms postulated. The facts here
are not entirely clear, and I hope that linguists will look for other
cases with the properties discussed.

L. Palatalization and Rule Opacity.

There are historical changes in Slavic and Rumanian inveolving
the interaction of palatmlization with other rules in the grammar.
The nature of the interaction has consequences for the theory of
linguistic change. I shall first discuss the relevance of opacity
to rule addition, then give two examples where palatalization is
relevant to rule addition.

In most generative models of phonological change it is thought
that rules are added by adults, and that children then restructure
the system by rule alteration and reordering. A ecritiecism of this
view has been given by David Stampe (1969), who wrote:

But Halle's implication that adults might spontaneously
add a process is difficult to understand. Halle's general
theory is based on the assumption that all phonological
processes are rules which are constructed by the child

to account for his linguistic experience, and that the
phonological system is evaluated according to the
simplicity of these rules--so that (other things being
equal) the fewer rules, the better. It is not at all
clear, given this view, why a process should be added

in the first place. (452)

One answer to the problem of rule addition isthat so-called
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addition is failure to suppress a natural process. For example,

there is a process devoicing word-final cbstruents, which English

children must suppress if they are to exhibit a voicing opposition

in this position. But German children need not suppress the

process, because German has a rule of final devoicing. If English-

speaking children were to fail to suppress the rule devoicing word-

final obstruents, a change would result which would appear to be

the addition of a rule to a grammar. Natural phonology in this -
way provides an explanation for one type of rule addition.

I would like to claim that another explanation for rule
addition is that a rule can be added to a grammar in order to
decrease the opacity of another rule in the grammar. The definition
of opacity is, following Kiparsky (1971),

(18) Arule A + B/ C_D is said to be opague to
the extent that there are surface representations
of the form

(a) A in environment C_D
(b) B in environment other than C_D

One example where the addition of a rule has decreased opacity
is found in Slavic.l2 There is a historical change in Slavic whereby
the segments k, g, and x become ¢, ] and s respectively, with the
environment being __ [:gggﬁl. Darden (1970) discusses a Slavic

change fronting back vowels. After palatal consonants and Jj, all
vowels were fronted except for the long nonhigh vowel &.

#*nozj-u > noz-u > nozi
#nozj-omu > noz-omu > nozemu
*nozj-a > 'nGE-E

#zdd-u > zid-u

Darden discusses a number of details concerning this change that I
won't go into, including evidence that the change tock place in
two stages, involving first low vowels, then high vowels. What I
want to focus on here is that a motivation for addition of Vowel
Fronting arises from considerations of rule cpacity. Consider the
rule which produces palatal segments:

LR R . i X7 E RS g = —cons
-back

When we have cases of palatal segments before back vowels the rule
is opaque by case (b) of opacity. This can come about either =
because the final segments of morphemes have been restructured as
underlying palatals, to which new case endings with back vowels
may be attached, or because a front vowel preceding a back vowel
caused palatal formation and was deleted by a later vowel truncation
rule.
Since we have surface occurrences of &, z, and 5 before back
vowels, one way to reduce the opacity of the rule forming palatals
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is to add a rule fronting back vowels after palatals. Then the
palatales would always appear on the surface next to their
conditioning environment.

Hovever, there is a condition on fronting specifying that it
does not apply to a low vowel. In fact historically the long low
vowel was backed after palatals and J:

stoj-#- > stoja-
méguk-#jisiji > méguckisiji > megucd)siji

A possible way to treat these facts would be to have a rule fronting
all vowels and then a rule ordered after this which backed the low
vowel. Darden, however, claims that the fronting rule specifically
excluded a and provides a number of arguments to show this.

I agree with him that & fronting rule which excludes the low
vowel is the proper form of the rule, and I think this situation
represents a conflict between opacity and natural rules. Stampe has
proposed that the context-free vocalic process shown by (20) is a
natural rule.

(20) [+lowl =+ [+back]

There are two possible forms of the fronting rule. One has Etv°c ]
to the left of the arrow. The other has to mention b

+vor
—-cons
-low

In conjunction with (20) it can be seen that the second alternative is
the more expected form of the fronting rule. The fronting is presumably
8 learned assimilation process, whereas backing is a natural rule. In
order to get fronting of all wvowels, a child would have to suppress
rule (20). A rule which fronts all vowels is the less natural form
of the rule. I propose, then, that Vowel Fronting was added in order
to minimize the opacity of the First Palatalization rule (represented
by (19)), and was added in the most expected form. The fact that a
does not front is to be expected: the effects of rule opacity are in
confliet with a natural rule and here the natural rule takes precedence.
Another case where it seems that a rule has been added to
decrease opacity is that of Rumanian. There iz evidence that Common
Rumanian had a rule: '

(2L £ > [ +high :] "

-low

indicating palatalization before a high front vowel. Socon after this
pericd, a number of dialects extended the rule to apply before all
front vowels.
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B R ]

According to Vasiliu (1966), Common Rumanian 5' was sharp,
being the product of palatalization of Latin s before i or Vulgar
Latin J. All CRum. & changed into e after a palatal consonant:

Common Rumanian Latin
#*pdl's > pél'e palea
#*kiin's > kiin'e cunes

This also happened when & was preceded by s'; CRum. *kemés's >
*kames'e In many Rumanian dialects s' lost its sharpness. When
s! became 5, e, 1 > @, % when following it:

(23) Vv -+ C+backl / 5 __

The palatalization rule stgtes that hard consonants become soft before
a front vowel. When soft s' preceding a front vowel became hard s the
result was hard consonant + front vowel. A sequence of this sort
makes the palatalization rule opaque by case (a) of opacity. We have
segments that appear in an environment which normally causes a change,
yvet these segments appear on the surface in their original form. If
there is no way to reorder the rules to remedy this situation, an
alternative is to add a rule changing the environmental section of
the sequence that makes the rule opaque. In this case we have surface
sequences of hard consonant + front vowel and a rule is added making
the front vowel back. That is, the environmental section of the
sequence making the rule npaque is changed.lh The palatalization

rule becomes opague when 8'becomes hard. A possible way to explain
the addition of the vowel backing rule is that it reduced the opacity
of the palataslization rule.

5. Coneclusion.

In this paper I have investigated variocus restrictions on the
operation of the process of palatalization. I have proposed that the
nonabsolute and unidirectional character of the restrictions on the
application of the process are to be expressed by the hierarchies in
(1). There is no absolute restriction against palatalization before
low vowels:; it is merely a less favored environment. I have also
studied some of the consequences for historical change that are
indicated by the assimilatory nature of the process. I discussed
the interaction of palatalization with other rules and proposed an
explanation for certain cases of rule addition.

This investigation has been a study of part of universal grammar.
We can list palatalization rules in various languages, but this misses
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the universal implications associated with the process, e.g. that
palatalization before a mid vowel implies palatalization before a
high vowel. ©Such implications can only be expressed by the use
of hierarchies associated with phonological processes, providing
evidence that such hierarchies must be incorporated into a
universal phonological theory.

Footnotes

*A revised version of section 4 of this paper was presented
under the title "Rule Opacity and Rule Addition" at the Summer
Meeting of the Linguistic Society of America, Chapel Hill, North
Carolina, July 1972. I would like to thank the following people for
helping me with this paper: Arnold Zwicky, William Daniels, and Richard
Wojeik.

1. The hierarchies given are intended to be relevant to the segment
following the consonant to be palatalized. I have not made a study of
progressive palatalization, but I would expect that much the same
hierarchies would hold.

2. This is actually a non trivial gualification. If the rule
is no longer active, then we can have underlying palatal consonants.
Suppose a_language had a rule k -+ ¢ /_ i, so that underlying ki
becomes ci » and that the rule then drops out of the language and a
later rule backs i to u . Then we have surface ou , an apparent
exception to the hierarchy.

3. The initial palatals in words such as gyllen [jylinl '"golden'
have probably been restructured as underlying palatals. There is no
evidence for synchronic derivation from underlying g. There are a
number of exceptions to the pronunciation of g as [J] in literary and
loan words, and it does not occur non-initially (except after certain
prefixes). See Popperwell, 85-87.

4. Cheng collapses (83) and (84) as

(89) k, k', % " -cons
+  th A A +high
I ~back _

He mentions no evidence for or against the proposition that the
rules should be collapsed in this fashion.

o See Cheng, 81, for examples. _

6. In IPA symbols, rh=r, z=3,s=[, ) =43, ¢ =tf.

T I use Wescott's transcriptlon throughout the discussion of
Eini, except for the use of j, rather than y, for the high front glide.

8. Zwicky (1972) has discussed an essentially similar rule of
English which alsc operates in fast speech. For example, [lrfuéjniasnl
= El:ﬂweJanJ Lithuanian.

9. There is either a separate rule dropping J after palatals, or
the deletion of the glide is part of the rule of FPalatal Formation.

10. Presumably what Naro has in mind here iz that first 1 = X

and then A wvocalized as 1.
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11. The generalization involved is interesting in itself. We
have to move from a quite natural rule (16) to a rather unnatural rule
(15). In spite of the fact that the rule is simplified by dropping
a feature it is made more expensive in its functional effects (i.e.
in its nonassimilatory nature). This leads to some problems for the
evaluation metric presented by Chomsky and Halle (1968). Furthermore,
the analogical processes at work in extending the rule to a
functionally more expensive form are ill-understocd, as is the notion
of "functional expense'.

12, There are two ways in which a rule could decrease the opacity
of another rule.

(1) Suppose a rule
(1] A + "R ]

is opaque by case (b) of opacity. Then there are surface representations
of the form BE. If a rule is added so that E + D / B __, then rule
(1) cemses to be opaque.

(2) Suppose a rule (i) is opaque by case (a) of opacity.

The rule predicts that A occurs before E and B before D. Then surface
forms such as AD make the rule cpague. If rule (ii) is added, the
opacity of (i) is decreased.

Tehum T o R

13. See Sala (1970) and Nandris (1963) for historical discussions
of palatalization in Rumanian.
1k, The notion of 'opague sequence' is relevant here. Kiparsky
proposed that opaque rules are hard to learn. In spite of the
difficulty, a child may adopt the strategy that the palatalization
rule exists. What happens then is that opaque sequences become hard
to produce, and a child may well modify these sequences. be
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On CGenerative Studies of Slavic Palatalization

Ronald Neeld

Historically, there is a set of changes in the Slavic language
family whereby the velar segments shifted to their corresponding
strident palatals before a front vowel. Dentals show a similar
shift in point of articulation. A correlated change is one whereby
underlying non-palatalized segments became palatalized. Generative
studies of the synchronic phonology of the modern Slavie langusges
have been concerned with predicting the derivation of palatal
stridents from underlying velars and dentals, and of palatalized-
consonants from non-palatalized consconants.

The articles under review here are Cohen (1969), Darden (1971),
and chapter nine of Chomsky and Halle (1968), all of which are
concerned with the phonological properties of palatal or palatalized
segments. I should like to orient this review towards & discussion
of the naturalness of phonological systems and the use of historical
evidence in synchronic phonology.

The first study of palatal shiftl that I would like to discuss
is that given by Chomsky and Helle. The historical fmcts are as
follows. Underneath each historical change are given the segments
to which this change applies. To the right are given the results of
the change in each of the three Slaviec dialect groups.

East Slavie South Slavic West Slavie
lst Velar Palataligzation e L5 . S
k, £, X e e =) LRl B C, Ji- =3
2nd Velar Palatalization
k, g, X L 57 & C, A 5 Cy 3! 5
Dental FPalatalization L g ooy o
ty, d, =, 2 D t,,d4,, 8, 2 €y, 3, 5, 2

Chomsky and Halle present a synchronic analysis of modern Slavie in
which they order the first palatalization before the second palatali-
zation. Now the second Velar Palatalization can't apply to the output
of the first pslatalization because if this were the case all the
forms given by the output of the first palatalization would be shifted
to the forms predicted by the second palatalization. This does not

in fact occur. They therefore have to order a rule of diphthong
reduction between these rules. For East Slavie the resultant analysis
is:

(26) C-antl + C-backl / [‘“‘ns]
T |=back

50
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Monophthonglzation {g} + [nonback vowels]

ot il TR

(k2) C+coronall =+ C+highl / _ ¥y

I shall discuss this annl#nis in connection with Cohen's criticism

of it. Cohen notes that the second Velar Palatalization applies
only to underlying velars, so should have to refer only to [-anterior]
segments. But if it did, it would inecorreectly apply to the output of
the first palatalization. Therefore, the ad hoc feature [-stridentl
must be added to the Structural Description of rule (3k). Cohen
correctly points out that the only reason Chomsky and Halle proposed
the feature was to ensure that rules (26) and (34) were disjunctively
ordered. This is, however, a criticism of Chomsky and Halle's
discovery procedure, and not of their analysis, for the feature is
not in fact ad hoe, Given the fact that the first palatalization
precedes the second palatalization, this feature must be used in the
statement of the second palatalization. The feature would then be
no more ad hoc than using the feature [+highl] in a rule that applied
only to high vowels. What is really at issue is whether (26)
precedes (34). Cohen's feature argument is irrelevant to this issue,
for glven this order the feature is not in faet ad hoe.

Suppose that we had two classes of underlying segments, class
A and class B.

class A . elass B

-ant -ant

-str +atr
Now if a rule only applies to the first class, we must distinguish
the difference in the behavior of the two classes by using the
feature of stridency in the rule. The same situation obtains at
the point at which rule (34) applies. There are two classes of
anterior segments the rule could apply to, and it only applies to one
of these classes.

A possible test of the 1sBue would be this: if there are under-
lying, as well as derived, [ g Eﬂreggj segments, we could see whether
or not the rule (34) applied to %g If it did not, we would know
that [-strident] is intrinsic to the rule and thus nut ad hoe. If
the rule did in fact apply to such underlying segments, but not to
segments derived from (27), we would know that the features were
used to block (34) from applying to the output of (26).3

We do, in fact, have evidence on this point. Consider the
following data from Russian:
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"Tlyich!
e/ loe. sg., %/ilyic + e/

"betroth'
'"betrothal',

at'/
enie/

fobrué ¥
fobruec + #* /obruc + enie/
fﬂbl‘egc
/obl'ege

+ ag'f 'to make easy' i
+ is/ 2 sg. 'you facilitate', */obl'egcis/
"to mix"'
"mixture’, */smesenie/
'you mix', */smesis/

at!/
enie/
is/

/sm'es +
-

fsm'eg -

J/sm'es +

I have seen no discussion of this point, but it appears that when
an underlying strident palatal occurs before a front vowel, it is
not shifted by the second palatalization. Therefore, the feature
strident is intrinsic to rule (34) and is not an ad hoe device. Cohen
says 'Furthermore, the choice of feature is arbitrary. The feature
[(+back] would do as well' (30T). But this is a nonargument. HNote that

+cons
=-Voc
+cor
-ant

specifies all and only those segments which are
T

~Voe

+cons
+high
-back

The segment /G/ can be specified either

[ +cor +str
-ant or -contin
-contin -voice 5
-yoice .
L fet]

This arbitrary feature effect is not a defect of Chomsky and Halle's
analysis, but of the nature of the feature framework (if, indeed, it
is a defect).

As Cohen says of his second argument, the feature reversal
argument, 'this argument is a direct consequence of the ad hoc and
arbitrary use of [-strl] in the SD of rule (34)' (307). But since his
first argument against Chomsky and Halle doesn't go through, neither
does his second.

Cohen's real arguments are as follows.

{1} both palatalizaticns can optionally occur across /[v/:
nom. sg. vliixvu 'magician', nom. pl. vllisvi, voe. sg. vliisve.
We would then need an optional /v/ in the environment of two separate
riles.
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(2) There is no independent motivation for the rule of
diphthong reduction.

(3) We can predict where the 2nd Velar Palatalization
occurs syntactically (i.e. by morphological category).

The only reason for the diphthong reduction rule is to keep
certain velars out of the environment for the first palatalization,
8o that they later undergo the second palatalization. If we assume
that diphthongs have been restructured as underlying front vowels,
we can collapse rules (26) and (34). The second Velar Palatalization
occurs when the velar precedes /e/, or certain [-back] vowel affixes,
i.e. any noun affix in any case but the voeative, or a verb affix in
the imperative. gtherwise, the firat Velar Palatalization applies.
The rule is then:

—

(1) C-antl -+ ~back -cons
<+ant>| / __ (v) -back

+voo
C+lowl
+Houn .
=vocative
+
C+imperativel

This discussion brings up a point in regard to the naturalness
of phonological rules. There is no cother Justification for the rule
of diphthong reduction, so it seems implausible that Russian children
should learn it. DBut given the lack of diphthong reduction, rules
(26) and (34) can be collapsed into a single rule, and the extreme
gimilarity in environments and effects indicate that they are in fact
a unified process. The difficulty of Chomsky and Halle's analysis is
the methodological one of assuming that diachronic order of rules
gives evidence as to their synchronie order. Halle has stated (1962),

It has been proposed here that the primary mechanism of
phonological change is the addition of rules to the grammar.
...1f now we assume that rules are added always singly and
always at a given spot in the grammar, then it follows that
the synchronic order of rules will reflect the relative
ehronology of their appearance in the language.

Using this principle, many people have taken the historical phoneclogy

of a language and proposed this as a synchronic analysis. What is
ignored here is the crucial matter of reformilation of phonclogical
systems. Suppose rule B is added after rule A such that A precedes

B and this is & non-feeding order. Then the rules are reordered to

come into feeding order, so that B precedes A. Rules could also be
reordered (after one of them had been added) to change from non-bleeding
order into unmarked bleeding order to minimize rule opacity. We then
cannot propose diachronic order as a basis for synchronic order.
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Likewise, at some point underlying forms must be reformulated
(or else the underlying forms of modern English would be the same as
the underlying forms for 0ld English). Specifically, I agree with
Cohen that the old diphthongs in Slaviec have become underlying
front vowels. The Chomsky-Halle analysis is then highly unnatural
in terms of the type of rule order and underlying forms that are
posited for the speaker of Russian.

The idea that segments which were formerly derived might become
restructured as underlying segments is broached in Darden (1971). 1In
discussing the phenomenon of palatalization, he takes issue with
Lightner's claim that there are no underlying palatalized segments
in Russian (Lightner MS). Many words end in palatalized consonants
in Russian. Lightner posits a short front vowel following such
segments which conditions palatalization and is then deleted. The
rules are:

+voc
(2) C+consl -+ |[+high]| / __ |-coms
-back -back
(3) +voc | +voc
-cons | + [-highl / __ ©C; -cons
+high +high
| -tense | -tense

(4) T4+vee
-CcOons s
+high ¢
-tense

Historically, the short jers b and™& were lowered to /e/ and fo/
respectively in certain positions and deleted in others. We have
another case where the synchronic description mirrors the historical
development.

Lightner's derivation of tat' '"thief' would be as follows.

nom.sg. Een.sg.
R tat + b tat + 1
palatalization tat'b tat'i
Jer deletion tat! tat'i

Darden claims that since a final /t/ always appears phonetically as
/t'/ in the i-declension, it has become an underlying /t'/, i.e. the
stem is tat'- in all forms. I agree with Darden for two reasons:

(1) The rule of Jer deletion which is needed to condition
surface palatalization is a case of absolute neutralization; we
should thus seek another explanation where possible.

(2) Lightner's theory assumes the validity of the free-ride
principle. There is an independent rule of palatalization. Therefore,
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Lightner argues, consonants before a front jer can catch a 'free
ride' on this rule. We can then eliminate palatals from the under-
lying inventory. The notion of simplicity metric is at issue here.
It is not immediately obvious whether elimination of underlying
segments can be purchased at the price of writing unnatural and
unmotivated rules. In this case, our 'free ride' has a hidden cost
attached., Caveat emptor.

I would like to discuss Darden's putative historical justifieation
for his position. He notes that irregular masculine i-stems (which
had front vowel endings) changed to regular o-stems, In this case
the underlying back vowels of the endings were fronted (by a rule
fronting vowels after palatal consonants, see Darden (1970)). This
means that the stem ended in a palatalized consonant. When the back
vowels of the o-declension were added, we find /tat'/ conditioning
fronting of the vowel, not /tat/ followed by a back vowel. Darden

Bays:

One example cannot be expected to prove a theory. It
may, however, disprove a theory. If a theory predicts
that something is impossible, and we find that it cccurs,
then the theory must be wrong., The single example
provided by this paper can be taken as proof that the
theory that underlies Lightner's analysis of Russian is
inecorrect, (330)

However, his example does not disconfirm Lightner's analysis, because:
(1) There is no reason to suppose that shift of paradigms
should not be conditioned by surface forms rather than underlying
forms, and there is a surface palatalized consonant in tat' .
(2) We can order fronting of vowels after palatalization
(indeed, we have to if there is no underlying pnlatulizatio?}. The
derivation includes a new rule (5) and proceeds as follows:

(S)isafiog @ frisieiW

U.R. tat + a
palatalization tat' + &
V trunction tat' + a
V fronting tat! + e

It should also be pointed out that Darden's historical evidence
is dubious. The attested form is Ta4T4& . However, the symbol A
stood for /-ja/ ms well as /e/ at the time of the records that Darden
clites.

In short, I agree with Darden's conclusion, that we need to set
up underlying forms different from surface forms only when the phonoclogy
of the language gives evidence that the child would learn that under-
lying form. His putative historical argument is not , however,
convincing. In other words, it does not disprove Lightner's analysis.
Both approaches can handle the data. The issue is that in order to
eliminate underlying palatals Lightner and Chomsky and Halle have to
add rules which one would not suppose to exist unless one already knew
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the history of the language, The situation with palatalization is
the same as with palatal shift. While one might lock at the history
of the language in order to find clues for an analysis, this is a
method to be used with extreme care. There are at least two rules

in this paper, diphthong reduction and jer deletion, which are at
best highly dubious candidates for contemporary rules. If these fall,
then the absence of underlying palatal and palatalized consonants is
highly problematic. This is a reflection of the fact that at some
point, the underlying forms and rules will cease to reflect their
diachronic order.

Footnotes

1. I shall use 'palatal shift' to refer to a shift of a
segment to a palatal point of articulation. 'Palatalization' will
refer to adding the secondaery feature of palatalization to a segment.

2. For South Slavic there is a minor adjustment of rule (42). For
West Slavic., dental palatalization and the second Velar Palatalization have
slightly different forms. In addition, the dental palatalization
precedes the second Velar Falatalization.

3. We would also have an interesting case of a global condition
on a phonological rule, since we would have to distinguish derived
from nonderived segments.

4., Where /c/ is en affricate /ts/, -enie is a nominal ending,

-ié is 2 sg. verb ending. ¥Forms in slashes are near-surface or
rhonetie.

5. I am indebted to various students in Linguisties 601,

Autumn Quarter 1971, Chio State University, for pointing this out
to me.

6. The rule must in fact be

-antj ¥ [—ba;k] /

-str +ant

Tfor reasons given in1m;di$cuss£0n of the feature of stridency.
/obrue/ 'hoop', nom. pl. /obruc + i/, although Cohen's rule predicts

*/obruei/.
T. There is justification for rule (5). See Lightner MS.
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llotes on Complete Consonantal Assimilations

James W. Hutcheson

0. Introduction

This paper is one of a number of studies within the conceptual
framework of natural phonology (Stampe 1972b), according to which
phonological processes are of two kinds, context-free and context-
sensitive. GStudies have shown that context-free changes in simple
vowels and diphthongs are to be explained by the character of the
sounds themselves (Miller 1972, Stampe 1972a). Recent studies in
context-sensitive processes--syncope (Zwicky 1972b), nasal assimilation
(Zuckerman 1972), palatalization (Neeld 1972), and vowel nasalization
(Schourup 1972a, 1972b)--have demonstrated that they are also to be
explained largely by the function of the processes themselves and by
the character of the sounds which are affected by them. Much of this
work has been concerned with the notion of hierarchy of appliecation.
The purpose of this paper (and the larger work from which it is
excerpted) is to investigate the operation of complete consonantal
assimilations within the same theoretieal framework as the studies
menticned above.

1. Complete assimilation: a definition

The designation complete assimilation has been used in a variety
of ways. I use the term to mean that the process of assimilation
results in the complete identity of the two sounds involved, i.e.

C1Co + C1C4 (complete progressive assimilation), C1Co + CoCp (complete
regressive assimilation}, or C3Cz + C3C3 (complete coalescence). Some
writers use complete assimilation to describe the assimilation of one
feature, such as complete assimilation of position. For such single-
feature processes I use locutions like complete or total assimilation
of manner or position. The simple term complete assimilation will mean
totel assimilation of all features.

2. GSources of data

The data on which this paper is based come from several sources:
casual speech (optional sandhi phencmena triggered by a casual speech
style):l regular, non-optional external sandhi; internal assimilations
resulting from inflectional and derivational processes; and historieal
developments.

50



59

3. English casual speech assimilations

In two notes C-J. Bailey (1969, 1970) has offered evidence that
consonant clusters of apicals followed by nonapicals appear to be
marked sequences and for this reason are unstable, showing a tendency
to become unmarked. Such marked clusters can be eliminated in a
variety of ways. Balley cites unmarking by metathesis in the case
of ancient Greek and by assimilation in contemporary English. It
is the latter case that is of interest here, because the assimilations
which do occur--and, perhaps more important, those which do not-—-
offer important insights into the nature of complete consonantal
assimilations.

Bailey (1970) cites the occurrence of the following assimilations
in rapid casual speech: righp poor, goob-bye, goob boy, leab balloon,
righk corner, bag guess.for right poor, good-bye, lead balloon, right
corner, bad guess, respectively.© However, such forms as keet track
(for keep track) and bat track (for back track) do not oceur. These
forms are sufficient for Bailey to make his point about the marked
nature of the apical plus nonapical cluster. More information of
theoretical interest and importance can be obtained from this tendency
toward assimilation in rapid speech: note that all the forms cited
by Bailey involve clusters in which the two segments share all features
except the position feature apical. Thus ¢t + p, d + b, t + k, and
d + g assimilate completely to pp, bb, kk, and gg respectively. If,
however, clusters of apicals plus nonapicals which are not identical
in all other respects are considered, no such complete assimilation
gecurs. Thus, right bill, bad police, right goal, and bad kid become
righp bill, bab police, righk goal and bag kid. These facts have been
noted by Gimson (1960, 1972).

An apical sibilant will assimilate to the position of a following
palatal but not to labials or velars (Bailey and Gimson). It is
important to note that any change in the position of the sibilants
beyond the change of apical to palatal would require changing more
than just the position of articulation; the distinective sibilance could
not be maintained.

The assimilation of an apical n to the position of a following
nonapical segment is an instance of a much more pervasive tendency of
a nasal to assimilate to the position of a following segment. More-
over, of all nasals, the apical nasal n is the most unstable with
respect to gasitiun, a fact which seems to support Bailey's claim about
markedness.

The apical lateral does not assimilate at all in easual speech.
This is not surprising in view of the examples cited above. The
assimilatory process under discussion is one which affects the feature
makeup of a segment only minimally. In order for a lateral to change
position (other than by a light-dark alternation), it must undergo a
change not only in position, but in manner features as well.

These observations about one kind of putative complete assimilation
are offered as supporting evidence for a more general principle which
claims that complete assimilations normally occur only when the segments
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involved are already very similar (indeed the casual speech
assimilation I have been discussing is really a total assimilation
of position affecting apical segments and is an example of a complete
assimilation in the more general sense only accidentally in the small
set of instances where the segments involved are already nearly
identical). Support for this principle can be found in a number of
other languages.

L. Sandhi phenomena in Arabic and Yakut

These two unrelated languages show assimilatory phenomena that
lend support to the claims made in the preceding paragraph and also
offer a further insight into the operation of phonological processes.
The dialects of Arabic spoken in Syria (Cowell 196L4), Morocco (Harrell
1972), Irag (Erwin 1963) and the Safi:di dialect of Egypt (Khalafalla
1969) show complete assimilation of the 1 of the definite article Til-
when that article is prefixed to a noun which has an initial dental,
alveolar, or palatal consonant. Elsewhere the 1 remains unassimilated.
For example, from Iragi (Erwin., 214-5):

a. Unassimilated

vakil 'food! 1-7akil "the food!
beet "house' 1-beet 'the house'
fikra 'idea' 1-fikra 'the idea’
gisim *part! l-gisim 'the part'
kaatib "elerk' 1-kaatib "the clerk'

(Similarly words with initial ¥, y, B, §, m, h, ¥, ¥, P. &)

b. Assimilated

timman 'rice' t-timman 'the rice’
doob "shirt' d-8oob "the shirt'
junta 'suitcase’ J-junta "the suitcase'
diinaar 'dinar' d-dinar "the dinar'
dibbaan fflies! §-&ibbaan Lthe flies?!
rukkaah 'massencers' r-rukkaab 'the passengers'
zibid 'brother’ z-zibid 'the brother’
Sans 'vear' s—sana 'the rear'
sahar ‘month' S-Zahar 'the month'
suura 'picture" s-suura 'the picture'
Saabut ‘officer’ §-daabut "the officer'
tooba "pall" t-tooba "the ball®
leela "night' 1-leele "the night'
naar 'fire' n-naar _ 'the fire'
caakuuc 'hammer' c-caakuuc 'the hammer'

In the colloquial Arabic spoken in Cairo the assimilation extends
optionally to initial k and g (Mitchell, UTn; Abdoul-Fetouh 1969).
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The assimilations in all diaslects are complete. Of particular
importance, however, is the fact that in each dialect, including
Cairo Arabic, the assimilations take place between similar sounds

and extend in the case of Cairo Arablic hierarchically. Thus we would
not expect 71l1-k to assimilate to 7ik-k unless 7il-t assimilated to
7it-t also. It is of further interest that the extension of the
assimilatory process to include velar stops is optional, showing the
customary tendency of a process to operate optionally at first as it
extends its domain.

In Yakut, a Turkic language of Siberia, nouns form plurals by a
process of suffixation (Krueger 1963, Tk-5). The plural suffix is
-1Ar (where A represents a vowel subject to regular harmonic
alternations whiech are of no signifiocance to the point in question).
The initial segment of this plural ending remains 1 only when suffixed
to a stem ending in a vowel, a diphthong, or 1 itself. When suffixed
to other stems the 1 of the plursl regularly assimilates in the
following way:

a. l1-+%fC__ where C is a voiceless obstruent; there are no
stem-final voiced obstruents

at 'horse' attar Thorses'
balik 'fish' baliktar 'fishes'
tuoy 'what thing' tuoytar 'what things'
iskaap 'cabinet' iskaaptar 'cabinets'
muos "horn' muostas "horns'
b. 1+=afc where C is r or y
ubay 'elder ubaydar 'elder brothers'
brother'
atiir 'stallion' atiirdar Ystallions'
2y A nfC. where C is a nasal
suoryan "blanket' suoryannar "blankets'
xatin "birch' xatinnar 'birches'
olom 'ford" olomnor 'fords'

Notice that the 1 assimilates with respect to a single feature in each
case. In no instance is the alveolar point of articulation lost. As
was the case in the English examples the only complete assimilations
are in those cases where the neighboring segment was already minimally
different. Elsewhere the assimilation is partial.

Both the Arabic and the Yakut examples show one feature that
is of further interest, in that they offer evidence that not all
assimilations are determined by purely phonological conditions. In
both cases the segment which is assimilated is a part of a grammatical
affix. The weakness of the 1 which allows it to be assimilated is
determined in both languages by facts having to do with grammar. This
is particularly easy to see in the case of Arabic, where there are many
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clusters exactly like those treated above but which do not assimilate,
These facts are of course not surprising, as nonphonological conditions
have been seen to constrain many sorts of phonological processes (see
Zwicky 1970, 1972a).

However, once the assimilation process has been triggered by
(whatever) grammatical factors, it obeys constraints that are purely
phonological, e.g. the constraints involving minimal difference and
the hierarchical extensions of the process. Such evidence as that just
cited should serve, however, as a warning to use extreme caution when
attempting to define notions of weakness and strength on purely
phonoclogical grounds, as is done, for example, by Grammont.

5. Latin assimilations in derivations

I now consider briefly the phonological behavior of the Latin
prefixes ad-, con-, and ab- (VA&nf#nen 1963, 62-8 for Vulgar Latin:

Buck and Hale 1966, 24-5 for the classical language). Con- shows
regular assimilation of the n to the position of a following segment.
Before 1 and r, the n tends to assimilate completely, as in cor-rumpd,
cor-ripid, and col-ligG. However, there are a number of combinations
of con + liquid, especially gop + 1, where the assimilation does not
take place. HNote that in the assimilation of con + 1, r to goll and
corr, the assimilation is to the manner of a more sonorous segment
articulated at the same point.

The 4 of the prefix ad- shows a tendency to assimilate to nearly
every following consonant; the tendency seems strongest when the
following consonant is similar in position or manner. Thus, particularly
in Vulgar Latin, examples of ad + t, r, n, 1, s, k, g becoming att-,
arr-, ann-, all-, ass—, akk-, and agg- are common, while the assimilation
of ad-m to amm- is less regular {Eg + p + app seems quite regular).’

The Latin prefix ab- shows no such ready assimilability. Indeed
where clusters would arise that might be difficult, the prefix takes
the form abs or A&.

There are many details of the assimilations (or lack of them)
that await a further, much more detailed analysis of the data from
Valgar Latin and the development of the Romance dialects, especially
Italian; I expect corroborative evidence for the hierarchical nature of
constraints on complete assimilations.

£. Finnish consonant gradation

A well-known aspect of Finnish phonology is the alternation of
weak and strong stems known as gradation, which affeets syllable-
initial stops in closed syllables. Of particular interest are cases
where gradation involves a complete assimilation of stops with preceding
nasals or liguids; assimilation is complete only when certain phonological
conditions are met (see Harms 1964, Karttunen 1970).

Finnish has underlying consonant clusters of the following kind:
mp, nt, nk, rp, rt, rk, 1p, 1t, lk. One regular (and obligatory)
process in the language is the assimilation of n to the position of a
following velar, giving a derived cluster k. When the clusters meet
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the conditions for gradation (e.g. in nouns in the genitive
singular) the following assimilations result:

mp -+ mm
nt + nn
nk + nn (spelled ng).

it + 11

It =+ Ir
But:

lp + 1lv

i S |

rp + rv

k =+ T

These Finnish examples strikingly illustrate the phenomenon I have
been discussing. The assimilations involving nasals are complete

in all features. Note that all examples of clusters with nasals
involve a nasal and a homorganic stop, & fact assured by the operation
of the nasal assimilation rule. When the cluster involves a liquid
(r or 1) plus a stop, only the homorganic clusters assimilate.

7. Conclusion
I have tried here to make the following points:

a. Complete assimilations normally affect sounds that
are already very similar.

b. If relatively different sounds assimilate completely,
80 will less different sounds--that is to say,
assimilations operate hierarchially.

¢. HNonphonological conditions can play a role in the
triggering of assimilatory processes.

These claims, though not implausible, do not appear to have been made
in the literature; it is of value to make them explicit if only as a
prelude to the really important task of specifying the conditions and
constraints on assimilatory processes, in particular the hierarchies
of application.
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Footnotes

l. For a discussion of casual and fast speech phenomena and
the theoretical significance of these notions see Zwicky (1972a)
and Dressler (1972).

2. I use Bailey's nonce spellings.

3. PFor a thorough discussion of nasal assimilations and the
?ieragchical nature of application of such processes see Zuckerman

1972).

b, HNote that the Iraqi definite article is 1 rather than the
longer form cited above, which is from the classical langusge.

5. I have been purposely vague about the hierarchies of these
assimilations. The evidence is not clear and is often contradictory
(Va&n#nen 1963, 63). Despite this the point concerning the differences
between con- and ad- on the one hand and ab- on the other is still
valid.
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Glide Metatheses

Holly Semiloff-Zelasko

0. Introduction.

The purpose of this paper is to determine whether the sounds
?s hy, ¥, w function as a natural class by investigating languages
that have a metathesis rule affecting these sounds. A natural
class is a group of sounds that share articulatory and/or acoustic
features and function similarly with respect to phonological rules.
Good evidence for a natural class would come from an implicational
hierarchy of sounds that undergo a certain rule. In addition there
is the question of why glides are especially prone to metathesis.

I will propose several hypotheses concerning the phonetic and
phonological motivations for such a process.

The paper is divided intoc four sections. First I briefly
describe the rules in the nine languages chosen for study. Section
IT explores the possibility of an implicational hierarchy of glides.
SBection III consists of some hypotheses about the motivation for
metathesis, and Section IV is a list of six additional languages
which , because of insufficient data, are not included in the main
arguments of the paper.

1. BRules.

The following nine languages metathesize glides with consonants.
They are briefly desecribed with examples. (+ indicates a synchronic
process and > a diachronic one.)

(1) Yagua (Powlison 1962), a South American language. The
glide is y., and it metathesizes with any consonant: ¥C -+ Cy. For
example, raY 'l sg', + had 'water' + rEhg%i 'my water'. raY +
tégr;oY "ouy' + r{gy 'desiderative' + ra 'inanimate object' -+
ratyééryorygurva "I want to buy it'.

(2) Zogue (Wonderly 1951) a Mexican language. There are two
metathesis rules, one with y (Zoque;) and one with 7 (Zoguep).
The Zoque; rule is:

v [=wocl
1 2 + 2iil.
conditons: (a) 2 # h; (b) when an e precedes 1,2= 7.

66
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y metathesizes with a following consonant or glide, except h; and
when y is preceded by e, it metathesizes with the glottal stop
only. For example, y pronominal prefix + pata "mat' + Exata
'his mat', kuy 'seven' + mAy suffix -+ kumyay 'a week hence’,
By prefix + wiht 'to walk' + nwyihtu 'you walked', re.y 'king'
+ ?agA  suffix —+ re-?yana 'to the king', but t tey 'there' + ma
suffix - teyma 'there'. There is some indication that the rule
is becoming more general: condition (b) is generalizing such that
eyt + eyt¥, as in tey + tih suffix -+ teytYih 'right'there'. Here
¥ has palatalized the following t although it still precedes it.
The Zoguep rule is

nasal
{liquid}

1 2 - 2
For example, kom 'post' + 7aga suffix - koymana 'to the post',
lugar 'place' + Poyh suffix -+ luga?royh 'at the place', perol
'copper kettle' + ?is suffix - pero?lis 'of the copper kettle'.

(3) Classical Greek (Kiparsky 1967). The glides y and h
metathesize with a preceding resonant.

Y
Vv resonant {n}
1 2 3 - ey B 2

w, 1 = any vowel;
Ly Tpime my Lol o

conditions: (a) when 2 =
(b) when 2 =
(o) 2 by

For example, ¥morya > moira 'lot', ¥phanyd > phafnd 'share',
*ekrinha >¥%ekrihna (> &krina) '"judged'.

(4) Mandaic (Malone 1971), a Semitic language. h and 7 meta-
thesize with a preceding consonant.

gl S
- 2 T R At ) L

condition: 3 = 3rd radical of the root.

-

'oil', tir?a > ti?r8 (> tlra} 'door', but eghémbal 'was spoiled’
where h is the first root consonant.l Malene also suggests that
there was a y-metathesis at an earlier stage of Mandaic But the
env;runment, if correct, is highly constrained. namely Y ¥ >

a ¥ N. There are only a few examples, plus a number of ncn~metathet1c
forms of the same morphological structure.

For example, yarhd > Fahra 'month', misha > mih3& {> miSsa)



68

(5) Akkadian (Malone 1971). Malone believes the Mandaic
rule also applied in Akkadian, except that segment 3 includes the
class of all glides--w, ¥, h, 7. According to Reiner (1966),
Akkadian w, ¥y fell together with 7 at some period, and it is not
known whether this historically preceded or followed operation of
the metathesis rule.

(6) Hanundo (Gleason 1955), an Austronesian language. A
7 metathesizes with a following consonant: 7C + C?. In the
following examples, ka- is a prefix. #7sa: kas?a 'once' but
2usa 'one', #ypat :kap?at 'L times' but Zupat 'four', *Znum
kan?um "6 times' but Punum 'six'.

(7) Tiibatulabal (Voegelin 1934), an Amerindian language.
h metathesizes with a following resonant in final position.

h resonant #
1l 2 3 =+ 2 1 3

The h then assimilates to the resonant if it is a liquid or a nasal.
For example, onith 'of the skunk' : poniwh "the skunk', ha?azahli

'the trout (ob]. ha?ayal]l "the trout (subj.)', tsd- hnI?Ig my
gray fish': tsS-ng ‘his gray fish'.

(8) Twana (Drachman 1969). There are two® glottal attraction
rules, whereby 7 and h are moved toward the stress. For example,
déghas + déhagas 'one' and w?d-wada¥W + wd?-wédaw 'horns'. There
is also an optional y-metathesis:

as in ys?-y8sad ~ syi-yesad 'feet'.

(9) Hungarian (Hall 194L4, Harms 1968). There is an h-
metathesis, such that

resonant h {C}
1l 2 3 2 1 3

h eannot appear in syllable-final position. For example, *terh
+ -ek 'plural' + terhek 'burdens', but teher 'hurden (with
epenthetic @), *kel'h + -et 'accusative' + kel'het 'cup (acc.)',
but *kel'h + -ben 'in' + kehl'ben 'in the cup', *kejh + -ek +
keJhek - 'chalices' s but kehaj Tchalice!
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2. The Hierarchy.

It has been assumed here and argued by others (Chomsky and
Halle 1968, Zwicky 1969, 1972, and elsewhere) that the glottals
(or laryngeals) ? and h should be treated as glides, and that
they form a natural class with the semivowels w and y. There is both
phonological and phonetic evidence to support this classification,
for instance the facts that nasalization spreads through both
glottals and semivowels and that neither group has a voeal tract
constriction that impedes spontaneous voicing (glottals have no
tract constriction at all).

The next question to ask is whether these segments function as
a natural class in metathesis specifically. There are two
possibilities for an implicational hierarchy in each group:

{1}?T {ElhT {31:;] {hlw1
h T W ¥
What the notation in (1) means is that if the language metathesizes
h and if ? occurs in the same environment, the language will
metathesize ? too, but not the reverse. Likewise for (2)-(k).
Obviously (1) and (2) cannot both be true, nor can both (3) and (L).
In fact, (1) and (3) are correct. Of the six languages that meta-
thesize h, either (a) the language does not have phonemic ?
(HUBgarian, Greek), (b) 7 does not occur in the right environment
for the metathesis (Tiibatulabal), or (c) the language does
metathesize both ? and h (Twana, Mandaic, Akkadian). (2) cannot be
correct because Hanundo and Zoguep metathesize only ?. Regarding
hierarchy (3), the only language that metathesizes w is Akkadian,
and it also affects y. But Greek, Yaqua, and Zoque; all metathesize
only y. Thus (4) cannot be correct.

Having established (1) and (3) as implicational hierarchies,
we would like to determine if there is one hierarchy for all the
glides. The possibilities are:

(5) (6)

-

¥
W
7
h

Taking (6) first, which I will show is not correet, it would have to
be shown that every language that metathesizes ? (or ? and h) also
metathesizes w and y, if they occur in the right enviromment. This
condition does not hold in Tibatulabal, Twana, Mandaic, or Greek.

On the other hand, to show that (5) is true, it would have to be
shown that any language that metathesizes ¥ (or w and y) also
metathesizes h and 7, if they occur in the right environment. There
are four languages that metathesize y (not counting the optional rule
in Twana or the presumed y-metathesis in Mandaic, neither of which
are counterexamples). The languages are Greek, Yagua, Akkadian,

and Zoquej. Hierarchy (5) holds for Greek, which takes h (and

doesn't have 7); Akkadian, which takes all the glides; and Yagua,
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where h doesn't occur in the right environment and 7 doesn't occur
at all. Zoque; is the one counterexample. Both 7 and h occur in
the same environment as y, but neither undergoes the metathesis
rile.

Recall that Zoque has two rules:

(1) .y ¢ (2) N :
{L}

T 2 "0 7
1 2 = 2 1

If rule (1) were generalized to metathesize the class of all glides
with any consonant, then 7 (a glide) would metathesize with ligquids
and nasals (members of the class of all consonants); the effect would
be to undo rule (2). That is, part of one rule would be the exact
reverse of the other rule, and the effect of rule (2) would never be
visible on the surface. For a language to admit such a pair of
processes would be extraordinary. 1 claim that Zoque is an explicable
counterexample to hierarchy (5); to avoid mirror-image processes the
Zoquel rule is constrained to take y alone, instead of ¥, h, and 7.

In general then, I conclude (tentatively, because of the paucity
of the data) that the class of glides, 7, h, w, y,does function as a
natural class in metathesis.

3. Motivations.

In searching for a phonetic motivation for glide metathesis,
at least two factors have to be taken into account--the language-
specific phonological constraints on where glides can occur in
syllables and clusters, and the class of segments with whiech the
glides metathesize. The following is a list of the surface phonological
constraints on the occurrence of glides in some of the languages in
the preceding section.

Language Burface Constraint
l. Yagus ¥C is prohibited.
2. Loguey vC is prohibited (with some
conditions).
3. Zoque, Y cannot occur as the last

member of a cluster; must
be preceded by a vowel.
L. Hanunbo ? cannot occur as the first
member of a cluster; must
be followed by a vowel.

5. Tabatulabal h can be sylleble onset or
offset only.
. ilungarian h oececurs only as a syllable

onset.
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Hot included are Greek, Mandaic, Akkadian, and Twana, whose
metathesis rules do not reflect a specific constraint on the
occurrence of certain glides.

Simply to list the surface constraints against certain clusters
and syllable structures does not explain why a language 'chooses'
metathesis as a way of resolving the disfavored sequence. One thing
we must look at is the class of segments with which the glides
metathesize. In no language in this sample does a glide metathesize
with only one member of a class, e.g., no language exchanges h
with r but not with 1, or switches y with k but not with all stops.
In fact, environments for glide metathesis fall into two sets: the
class of all consonants and the class of all resonants,

In searching for a phonetic basis for metathesis, the first
thing to look at is directionality. The following list shows the
direction in which the glide moves in each rule.

Yagua
Zoque;
Zoquep
Greek
Mandaic
Akkadian
Hanun&o
T{ibatulabal
Twana
Hupgarian

+I++++++++

There seems to be no preferred direction; in fact the sample i=s
split practically in half., But if we look more closely at the type
of glide that moves and the environment in each language, some
generalizations appear.

Yagua and Zoque; are the only languages that metathesize y
from left to right and with any consonant. (Greek and Akkadian take
¥y to the left over resonants and consonants, respectively.) It is
also true that Yagua and Zoque have extensive palatalization. The
claim I would like to make is that in both languages, the metathesis
rule is really a subpart of a general tendency in the language to
palatalize consonants. This hypothesis would further explain the
fact that the Zoquej rule is the only counterexample to hierarchy
(3) in the preceding section. If the rule that moves y to the right
of a consonant is really a reflection of Zoque's tendency towards
palatalized consonants, then we would hardly expect h, 7 to undergo
the same rule, since they have no place in the palatalization process.

Discounting Twana, whose rules go in both directions, there are
five lanruages that metathesize glides from right to left: Zogues,
Greek, Mandaic, Akkadian, and Hungarian. As a possible phonetic
motivation for this similarity, I suggest that metathesis serves
'¢lide attraction' toward the vowel nucleus. By this I mean that
glides tend to act as offglides to the wvowel nucleus instead of
onsets to the following syllable; I am claiming that the preferred
syllable position for glides as a class is immediately following the
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vowel, other things being equal. Leftward glide metathesis then
accords with what David Stampe (personal communication) calls the
"hierarchy of relative sonority', whereby the vowel, being the most
sonorous element, constitutes the syllable peak, while toward the
maergins the order is glide, liquid, nasal, cbstruent.

On this basis, the sequences (a) VCGV and (b) VGCV both satisfy
the hierarchy if the syllable boundary in (a) follows C, and may
follow either G or C in (b). But in fact the hierarchy is somewhat
restricted due to the tendency for all syllables to start with a
consonant (that is, an obstruent, nasal, or liquid). Thus, I am
claiming that (a) will reorder C and G so that the second syllable
will start with a consonant, and that the syllable boundary in (v)
will follow G. Glide attraction then, is a universal phonological
process Hhigh is realized (for some languages) as a leftward
metathesis.

It should be kept in mind that both of my functional explanations--
metathesis serving palatalization and metathesis yielding a preferred
syllable shape--are based on the quite small number of languages
with glide metathesis and do require much further investigation.

Three of these five languages (Hungarian, Greek, and Zoquep)
limit the enviromment to resonants. This is significant because the
resonants as a class are prone to a mumber of phonetic changes
which indicate that they are more "weakly' articulated than obstruents.
For example, liquids and nasals become syllabic, nasalization spreads
through them, liquids metathesize with vowels, and they frequently
dissimilate. 5o it is not surprising that they are also subject to
glide metathesis.

Treating glide metathesis as reflecting two processes--palatali-
zation for the forward movement of v, and glide attraction for the
backward movement of glides in general--leaves three languages in this
study unaccounted for: Twana., Hanunfo and Tiibatulabal. Recall that
Twana moves 7 and h over one or two segments toward the stress,
Hanunbo moves 7 to the right of any consonant, and Tiibatulabal moves
h to the rizht of a resonant in word-final position. Notice that in
the last +two languages the input to the metathesis rule is exactly
the ideal syllable structure that I have argued is the output of
backward (left) metathesis. In Hanunfo and Tiibatulabal the output is
(a) instead of (Bb).

(a) ¢ (& o () ve (&)

We might view these exceptions as indicating the relative 'strength'
of phonological processes. In Twana, for example, we might
say that the attraction of glottals toward the stressed segment of
the stem is a stronger rule than the universal tendency to put glides
to the right ol vowels. .

In Fanun®o on the surface a ¢ must be followed by a vowel. But
in order to account for certain morphophonemic alternations (see
examples in Seection 1), an abstract underlying form with the sequence
7C must be postulated. To account for alternations like Pusa 'one'
and kas?a 'once', I claim that there are two metathesis processes here,
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which serve two requirements of the language: no syllable starts
with a vowel, and ? must be followed by a vowel. Regarding the
first, Conklin (1953) says that all borrowed words of the form
#VC- beccma #7VC- in Hanungo. The following treatment has been
suggested by Drachman (personal communication): for the above words.
the underlying form is *?sa, the u is an infix in ?usa, and when ka-
is prefixed, the cluster 7s metathesizes. But I would suggest that
u is a prefix, just like xa-, and because 'one' would then begin .
with a vowel (*u?sa) the sequence u? is metathesized to ?u.
Thus, the metathesis goes in either direction., depending on which
constraint is being violated. It goes to the left to prevent the
syllable from beginning with a vowel, and to the right to ensure
that a vowel follows Y. The point of this argumentation is to
illustrate thal a natural state of affairs, like a favored syllable
structure, can be overruled by a surface phonological constraint,
which therefore must be said to have greater strength.
The third exception is Tiibatulabal., where final hR becomes Rh.
The constraint is that h can be either a syllable onset or offset,
but never the first member of & cluster that closes a syllable (which
will always be word-final position). If h precedes an obstruent, it
becomes x, but before a resonant, the metathesis rule applies. Again,
the surface constraint is stronger than the process making glides into
vowel offsets.
Before we take the explanations for these three languages entirely
seriously, two questions must be raised. (1) Does the notion 'relative
strength' of a phonological process actually reflect a reason why
it, rather than some other process, applies? (2) Do surface
constraints express phonological conspiracies that ensure an —
appropriate phonetic output, or are they simply statements of what
appears on the surface? Based on the limited data in this study, I
have no elucidating answer to either question. Independent evidence
is needed to show that in (1) 'relative strength' is a reality, and
in (2) the constraints that prevent the universally favored syllables
from cccurring reflect some other universal tendency., or at least that
there are other manifestations of a conspiracy in the language.
In summary, glide metathesis, as a phonological process,
serves one of several purposes in natural language. (1) It reorders
conscnants and glides such that glides are vowel offsets. I --
consider this output the natural state of affairs in universal syllable
structure. (2) It is one of the ways in which languages with
extensive palatalization realize palatalized consonants. (3) It
is a means of preventing certain concatenations of elements on the
surface, that is, inadmisssable clusters for that languasge. We would
expect then, that in the absence of requirements like (2) or (3),
(1) would apply. MNeedless to say, a larger sample of languages that
evidence glide metathesis is necessary to test these hypotheses.

L. Additional languages. -

This section contains a brief annotated list of six additional
langusges that employ a glide metathesis rule. In these cases 1 was
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unable to obtain enough information concerning the frequency of
and constraints on the rules to include them in my main arguments.
" They are mentioned here as starting points for future research
and testing of the hypotheses discussed in Sections 2 and 3.

(1) Aymara Quechua (Mary Heas, class notes).
1
2w
nERE e A A
Supposedly w does not metathesize with any other consonants, making
Aymara a potential counterexample to the semivowel hierarchy—-if y

gccurs in_the proper environments. The rule is_alsc optional.
cal¥wa ~ cawl¥a 'fish', k'anwa ~ k'awna 'egg', ¢'ilwi ~ c¢'iwli "chick'.

(2) Southern Estonian (Kiparsky 1967, 623n). Rh > hR. I have
three examples borrowed from Finnish. Fin. jBuhan > Est. Jjahvan
'I grind', Fin. kéirhu > Est. kahr 'bear', Fin. vanha > Est. vahn
'0ld'. The leftward movement over a resonant supports the glide
attraction hypothesis in Section 3, but I don't know what the constraints

are on the occurrence of h.

(3) Harari (Leslau 1963, 9). hr + rh and fh + hf. Metathesis
is said to be very frequent in Harari, but I am unable to determine
if it is systematic. aglbfri géhri + agiblri gérhi 'shepherd',
fuddi f3hri + fuddi f6rhi 'worms of small children', bufhan +
buhfan "bladder'.

() Kota (Emeneasu 1967, L0OO-2). VC + y + WyC. ¥ is the past
tense marker for one class of verbs. This rule applies in over
thirty words, but for every form where it applies, there are
structurally identical forms where it does not. kiip + y + kiyp
'plow with breath', 8k + y + &yk 'construet', fit + v + Gyt 'fix into
ground by pressure', tal + y + tay] 'push', but & _+ y + &ty 'eclimb',
tol + ¥ + toly 'disparage the good gualities of'.

(5) PAli, New Persian (Gray 1899, 2k1). Ry > yR. There are
only a few examples, and I am unable to determine if the rule is
systematic. If it is, it does follow the glide attraction hypothesis
in Section 3. P&li -ariya > -ayira. Skt. Agcarya > Pali
*acchayra- 'miraculous', New P. any > ain , Avesten airyaman
> New P.Irmén 'quest'.

{6) 014 Spanish (Menéndez Pidal 1958, 48, 147, 185).
iy
o ol

4 2o gl ok



75

It is not at all clear whether semivowels are distinguishes from
vowels., The same rule is said to be needed for a synchronic study
of Spanish morphology (Foley 1965). Vidua > viuda 'widow', caldariu
> caldairo, sapiat > saipa, basiu > baiso. This rule may

also be evidence for the glide attraction hypothesis.

Footnotes

1. According to Macuch (1965) Mandaic lost all ?7s very early
and they do not figure in the metathesis rule., This does not matter
significantly, as I will explain in Seection 3.

2. Ordering prevents them from being combined.

3. In Mandaic, Greek, and Akkadian, glide attraction is an inter-
mediate process: VGC > ¥C or VCC. (See Malone, 409, 412n  and
Kiparsky, 620 for details of this development.) Macuch (1965, BLf.)
has another explanation for the h-metathesis in Mandaic, namely to
preserve the h from being lost as all the other pharyngeals and ¢ were.
But h was optionaelly lost anyway, and I view the metathesis as a sort
of 'h-retraction', the first step towards the subsequent loss.
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Metathesis of Obstruent Clusters

Clare M. Silva

Obstruent metathesis is an infrequently observed metathetical
process, and it is accounted for less frequently than it is
observed. In this paper I will summarize the few descriptions of
obstruent metathesis which have come to my attention, give examples
illustrating the process, discuss experimental work on the perception
of the clusters, and conclude with observations of my own regarding
the process.

The concern of this paper is limited to metathesis of
contiguous sibilants and stops.

1. Accountings of the process

1.1. There are three publications which deal at length with

obstruent metathesis. Malone (1971) presents eleven cases of
morphophonemic metathesis of tS > St (where S is s, s, §, S, or z)

in the history of Mandaic. He notes that the metathetical process
oeccurs twice, on the two occasions when t and 5§ are pushed together by
other processes. The first time is when the reflexive prefix t- is
adjoined to S- initial stems, and the second time is when stress shift
and syncope have brought the t- prefix and a second radical 5 together.
Malene's article suggests that the phonological structure of a
particular language will determine whether or not a particular metathesis
will apply in it. He shows that the cluster tS5 was generally disfavored
in the Semitic languages.

1.2. Grammont (1965) includes obstruent reordering in a category he
refers to a8 interversion. He suggests that the stop-sibilant
reordering is that of changing from a difficult to 'comfortable'
order in terms of ease of articulation. Grammont cites fifty-five
examples of obstruent metathesis, taken from fourteen languages.

411 of the sets of examples except two (comprising five examples)
jllustrate a change from stop-sibilant to sibilant-stop. No distinetion
is made regarding ease of articulation for initial, medial, or final
position, except when it is noted that one of the languages (014
English) with a sibilant-stop metathesis has a different syllable
division from the other languages considered.

1.3. Ultan (1971) observes that there is a general preference for
sibilant-stop clusters over their stop-sibilant counterparts. Ile
brings nine examples of stop-sibilant metathesis and five of
sibilant-stop. lle found no examples of clusters of sibilant plus
dental or alveolar stop which reordered, and offered the following
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statement as a tentative universal:

clusters with the order dental (or alveolar) stop +
sibilant (i.e. spirant metathesize but those with

the inverse order do not. The more interesting generaliza-
tion to the effect that dental + sibilant implies the
presence of sibilant + dental may prove to be valid for
phonological (as opposed to phonetic) clusters if

dental, alveclar and palatal affricates are viewed as

unit phonemes. (15)

Ultan concludes that metathesis is (1) a segment-or feature-
preserving process, (2) subject to the interference of more dominant
processes (i.e., reduction, assimilation. dissimilation, and epenthesis
or anaptyxis), (3) more likely to affect a relatively

sonorant segment than a less sonorant one. He finds the causes
of metathesis to be as follows:

(1) The threatened or imminent reduction of a segment or
feature (by apocope, syncope, or apheresis) due to
accentual shift or other ultimate causes.

(2) The dctual reduction of a segment or feature, also
due to accentual shift, grammatical process..., lenition
.« «OF Other causes.

(3) A change from a mixed to a predominantly open syllable
canon produced by several processes, one of vhich is
metathesis. The ultimate cause of such a change
would seem to stem from unusually weak articulation
of syllable-final consonants.

(4) The necessity for maintaining a specific syllable
or word gquantity.

(5) Phonological constraints of a morphophonemic nature
viclated by accidents of morphclogical jJjuxtaposition,
introduction of noncanonical sequences in loan words,
ete.

(6) Analogical processes reflecting existing models of
dissimilation, palatalization, glottalization, diphthong-
ization, favored sequences, and the like.

(T) Attraction and repulsion of phonetically similar and
dissimilar, respectively, segments or features.

(8) Anticivation of disfavored sequences. (36-T)
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1.4, 1In addition to the three works referred to sbove, there are

two recent publications which attempt to account for obstruent
metathesis in terms of articulation. Bailey (1970) suggests that

the preference for an st cluster over a ts may be due to physiclogieal
reasong. He presents a case for the consideration of nonapicals plus
apicals and dorsals plus nondorsals as unmarked clusters, and
proposes that 'In line with the tendency of languages to move from
marked to unmarked situations, we can legitimately explain metatheses
which place the apical or the nondorsal last on the basis of
universal linguistics facts' (349).

1.5. Hjelmslev (1970) claims that metathesis 'always takes place in
such a way that elements not appearing in the order of expiration

are transposed so that they do. (Order of expiration is the order of
movements of speech organs from the interior to the exterior--from
throat to lips.)' (50). Since there are cases of ks > sk, this is
not true.

2. The data

The following examples have been culled from grammars and
dicticnaries; in most cases other examples can be found on the pages
cited. The collection is intended to be a sampling of the types of
obstruent metatheses this paper is concerned with, rather than an
exhaustive presentation.

2.1. ps > =5p

2.1.1. Cl. Greek pdiiov > Attic gm@liov 'part of the bridle'
Dialectal variant. Liddell and Scott (1894, 1751).
Note: Grammont says that this is a diachronic process,
from 0ld Attic to Vulgar Attic (240). Buck (1955, Th4).
however, suggests that the sp- variant may be of a
colloquial and transitory nature.

2.1.2. 0ld Irish *acsnam (ad-cosnam) > ascnam verbal noun 'strives after’

Diachronic development. Thurneysen (1966, 113).
2.1.3. 0ld English cops > cosp 'fetter, bond'
Possibly a dialectal variant. Wright (1925. 161).
P R -
2.2.1. pre-Hebrew *hitsabbils > Heb. histabbél 'he dragged himself’

Diachronic development. Malome (1970, 397).
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.2. pre-Mandaic *7egdr > Mand. esfér 'he was bound'
Diachronic development. Malone (1970, L05).

.3. English kitchen > Irish ecistin 'kitchen'
Borrowed form. Meyer (1906, 376; also 134 and 169).

.b. Finnish peitsed ~ peistd ‘'spear'

Forms in free variation. Tauli (1966, 211).

st > ts

.1. Luisefio wa-ni[-tal ~ wa-ni-t|al 'river (loc.)'

Forms in free variation. Malécot (1963a, 93).
Hote: See also Malécot (1963b, 203).

ks > sk
.1, Slavic ¥*xvoja > Lit. skuld, Lett. skujas 'pine needle’
Diachronic development. Stang (1966, 95).

.2, Uralic *ke > ks ~ Sk in Erza Mordwvin mmksana, Mok=a maksanda
Cheremis moskdndd, muskdndd 'fist!

Diachronic development. Collinder (1960, 90).
.3. 014 English dox > Middle English dosc, dusk 'dusk'

Diachronic development. American Heritage Dictionary.

.4. French luxe > Colloguial French lusoue 'luxury'
Dialectal variant. Guiraud (1969, 103).
.5. BSkt. pakga > MAgAdhl paSka 'wing, side’
Diachronic development. Pischel (1965, 226)
sk > ks
.1. 0ld English asce > late West Saxon axe ‘'ashes'
Diachronie development. Wright (1925, 165).

.2. Uralic sk (as in _Lappish boaske 'the small of the leg')?>
(2?) Mordvin pukso 'the thick flesh; thigh, buttock'
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Diachronic development. Collinder (1960, 105).
Note: Collinder refers to *sk > ks in Ostyak,
Southern Samoyed, and perhaps in Mordvin, but
glves examples only of the guestionable Mordvin
cases. He also notes (101) PU ¥sk > ks in Ob-
Ugric, but again there are no examples.

2.6. I have not found any examples of sp to ps, and only the
Luisefio examples for st to ts. Sk to ks, however, is found at
least in English and some of the Uralic languages. Ultan cites a
morphophonemic process in Lithuanian (15), where there appears

to be a metathesis of IE *-sko to Lit. ks. I have not used this
Lithuanian case, since there is the possibility that an epenthetic
k before medial sC clusters could be involved. (See Stang, 108-13,
regarding this epenthesis.)

3. Perception of consonant clusters

3.1. The psycholinguist observes that consonant clusters are
perceived somewhat differently from a CV sequence. The experiments
carried out by Bond (1971) for perception of the clusters ps, sp,

ts, st, ks, and sk showed that (1) the most common error of perception
is the reversal of the cluster, and (2) the stop-fricative cluster is
perceived correctly more often than the corresponding fricative-stop
cluster.

The clusters were tested for correct identification in a series
of three tests, with differing levels of signal degradation. ©Since
the testing was carried out in English, all of the clusters were syllable-
final or ascross syllable boundaries. In the series of tests with the
greatest signal degradation, the clusters involving bilabial and velar
stops show approximately the same amount of confusion, no matier in
which order the cluster is given; sp was correctly perceiwved 29.9%
of the time, ps 36.4%, sk 37.3%, and ks 38.4% of the time. For the
st/ts clusters, however, the difference was greater. St was heard
correctly 32.2% of the time, and ts 57.2% of the time.

3.2. Bond observes that the greater degree of accuracy in identifying
stop-fricative clusters may be due to the higher freauency of stop-
fricative clusters in English. An examination of the distribution of
word-final clusters (excluding inflectional endings) in Wood's
Complete Rhyming Dictionary shows the following frequencies of
occurrence.

cluster no. of forms cluster no. of forms
sp 12 ps 10
st 102 ts 26
sk 33 ks 35

There is & marked difference between the frequencies of occurrence
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for the st and ts syllable-final clusters. It should be noted,
furthermore, that the ts clusters accounted for in this data are
subject to dialect wvariation, i.e., false, waltz, gquartz, prince ,
once, bounce, sclence, etc., are pronounced with a final s and no
preceding stop by many speakers.

The frequency distribution of st and ts clusters would be
considerably different, with a preponderance of ts clusters, if
the frequency of inflected forms ending with ts was taken inte
account. This would be in accord with Bond's observation regarding
the possible cause for greater perception of ts clusters. If
inflected forms were considered, however, then ps and ks should show
considerably more frequent distribution than sp and sk. It is not
the case, however, that bilabial and velar stop-sibilant clusters
are more readily perceived than their sibilant ecounterparts, so it
does not appear likely that a greater degree of accuracy in
identifying stop-sibilant clusters can be attributed to a higher
frequency of these clusters.

3.3. Bond finds her data compaetible with a theory proposed by
Wickelgren (1969a and 1969b), which suggests that a consonant
eluster is coded in terms of an element resembling an allophone

of an unordered cluster. The explanation of this kind of coding is
as follows:

When & listener is presented with a consonant ecluster,
e.g. sk, he knows that it is composed of two elements,
but he does not encode these elements in order; rather,
the cluster is coded as an unordered sequence, with

each element identified for what precedes and follows
it. Bchematically, the coding would be something like
the following: sX# #5k. These elements can be assembled
in the correct order, and the listener can arrive at the
intended sequence. (L48)

Bond concludes that

If a consonant cluster is coded in terms of allcphones,
then the allophone of 5 before p will be slightly
different acoustically, from the allophone of s

after p. This difference, however, will be the most
subtle part of the signal; particularly, it will be
smaller than the acoustic information differentiating
consconants from each other. These small acoustic
differences will be the first to disappear when the
signal is degraded by noise; consequently reversal
errors will be the most common in a degraded signal,
(15)

L, Conelusion

L.,1. The examples of obstruent metathesis that have been observed
indicate that the reordering of a stop-sibilant cluster occurs in
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a greater number of languages and with more frequency than the
reordering of & sibilant-stop cluster. The languages that are
observed to have the sibilant-stop reordering are English, Ostyak,
Southern Samoyed, Vogul, Mordvin (perhaps), Luiseflo, and possibly
Lithuanian.

4,2, The evidence for the English speaker's greater readiness to
jdentify the stop-sibilant ecluster ts, and the similarity of the ts
cluster to the voiceless palatal affricate ¢, prompted an inguiry

into the phonological inventories of the metathesizing languages.

It would seem natural for speakers of a language with a ¢ to have
access to a sibilant-stop reordering, since they should find the stop-
sibilant order phonetically and phonologically admissible. And it is
the case that all of the languages which have so far been shown to
have a metathesis of sibilant-stop clusters do have E, except for

one of the Ob-Ugric languages, Vogul, Ehich has a palatalized
affricate €. Whether the presence of ¢ in the sound system of the
language preceded or followed the sibilant stop metathesis is
difficult to ascertain in the case of English, since opinions conflict
as to when it came into the language. Wright says:

Some scholars assume that palatal ¢ and nc became
t| (= ch in NE. chin), nt[ in Mercian, WS. and Ken. in
the earliest period of the language, but this is an
assumption which cannot be proved.... All that can be
gsald for certain is that the change had already taken
place by the beginning of the Middle English period.
(162-3).

The Uralic affricates can be traced to both Common Uralic and

Common Finno-Ugriec. The Luisefic process is synchronic, and co-occurs
with a ¢. Modern Lithuanian also has a E,which dates back at least
to the earliest Lithuanian documents available, those of the 16th
century; this fact is likely relevant to the appearance of k

before sC clusters medially, whether this is due to metathesis or
epenthesis.

For the langusges in section 2 that do not show a sibilant-stop
reordering, there is little or no trace of an affricate at the time
of the reordering to a sibilant-stop cluster. The trace, as far
as the languages considered in this paper are concerned, appears in
Finnish; it has a ts or s in medial position as a remnant of *g,
and a t or h as a remnant of *g.

L.3. We have evidence that the occurrence of a sibilant-stop
reordering implies the presence of (or, in the case of 0ld English,
at least the strong potential for) an alveolar or palatal affricate
within the sound system of a language. The inverse of this is not
true, however, since there are many languapges with ¢ that have no
recorded sibilant-stop reordering; both Spanish and Lake Miwok, for
example, have E, but neither exhibits a sibilant-stop reordering.
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The Strategy of Generative Phonology™

Arnold M. Zwicky

1. Introduction.

The purpose of this paper is to examine some principles of
argumentation and verification used by generative phonologists, so
as to show areas of agreement and to highlight areas of controversy.
By 'generative phonology' I refer not necessarily to the analyses in
The Sound Pattern of English, but rather to a wider bedy of practice,
of which the Chomsky-Halle approach represents one rather extreme
position out of a large class of possible positions.

I begin by attempting to clarify the central notion of methodo-
logical principle, which is meant to be opposed to theoretiecal, or
substantive, principle. Briefly, substantive principles are theoretical
requirements, methodological principles are theoretical biases.2 For
example, the sequential application of processes within derivations
is a theoretical principle of generative phonology; to question this
principle is clearly to advocate a new, though related, theory of
phonology, in the sense that the two systems allow distinet sorts of
phenomena as potential human languages. On the other hand, the greater
worth of phonological variants as opposed to distributional restrictions
(Principle (E) below) is a principle of good practice. To question
this principle is to question its value within a given theoretical
structure--but reversing the bias would not create a new theory (since
all languages consistent with one theory would be consistent with the
other).

I do not wish to give the impression that there is a clear or a
priori distinetion between the two sorts of prineciples. Obviously
there is not. The same assumption may figure now as a substantive
principle, now as a methodological one; consider in this light the
assumptions that two segments that distinguish morphemes are underlyingly
distinct, ceteris paribus (Principle (L) below) and that two segments
that never distinguish morphemes are not underlyingly distinet,
ceteris paribus (Principle (M) below). In some classic treatments of
phonemics, these are theoretical principles defining the phoneme,
whereas in generative phonology they are background assumptions,
utilized when there is no contradictory evidence. That is, a
generative phonclogist is entitled to say that English t and 4 are
distinet segments because of minimal pairs like tip and dip; in so
saying he supplies the tacit assurance that he knows of no reason to
suppose that the t in tip versus the d in dip ought to be predicted
from considerations he hasn't mentioned.

Similarly, what most generative phonologists would take as
methodological issues--the relative unacceptability of speecial underlying
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representations for non-alternating segments, like the 7 in button

(Principle (T) below) and the relative unacceptability of absolute oy

neutralization (Prineciple (U) below)--Paul Kiparsky (ms. 1968) has

promoted to theoretical issues, by hypothesizing that no langumsges

violate strong forms of Principles (T) and (U). .
Methodological principles are cited, or appealed to implicitly,

in response to the question 'Why did you choose analysis X instead of

analysis Y or Z?' and as guiding procedures in analyzing a language.

So, for example, Principles (L) and (M) move the analyst to survey

minimal pairs and look for elements in non-contrastive distribution.
Neither the structure of the evidence nor the rationsle of on-

going analysis is exposed by presentations that lay out the result

a8 a fait accompli, an extensive formal description with illustrative

examples. Unfortunately, some of the generative phonological literature

is of this sort, and some consists of exegeses of Chomsky's theoretical i

positions, with no regard for evidential or procedural issues. This

reluctance on the part of us generative grammarisns to take our

colleagues into the kitchen has made many of them feel the cooking

is done not with ordinary materials and by ordinary utensils but

instead with soma and by divine inspiration. Fortunately, the literature

now contains the reminiscences of some reputable, if not infallible,

chefs. I refer to such works as Kuroda (1967) on Yawelmani, Schane

(1968a) on French, Harris (1969) on Spanish, McCawley (1968) on

Japanese, parts of Wurzel (1970) on German, and here and there

sections of Chomsky and Halle (1968) on English. Especially waluable

in this regard are the squabbles over controversisl issues in the

enalysis of specific languages. For instance, there is the many-

faceted discussion surrounding the underlying form of the English

inflectional endings: Does the underlying shape of the noun plural

suffix contain a vowel, or is it simply z?3 The vowel analysis was

first defended by Bloomfield (1933:212), who cited 'an exact parallel

in English syntax', namely the forms of the verbal auxiliary is, as —

supporting evidence; Nida (1948:sec. 3.03) gives the argument in

detail. Hockett (1958:282), on the other hand, argues for a vowel-

less analysis, on the grounds that z is the only plural allomorph whose

selection is not automatic. Both positions are represented in the

generative literature--the vowel analysis is maintained by Luelsdorff

(1969) and Zwicky (1970a:333f.), who give Bloomfield's argument; the

association of auxiliary contraction and the noun plural alternation

is attacked by Lightner (1970a) in an otherwise inconclusive article;

the vowelless solution, assumed without argument in Labov (1969}, is

defended by Sloat and Hoard (1970), Shibatani (1971), and Delack

(1971); more recently, Guile (1972:468) and Miner (1972) have adduced

new evidence in favor of the vowel analysis. This sequence of articles

is especially interesting, in that not only are new data from English

cited in connection with the English inflectional endings, as in

Sloat and Hoard, Shibatani, and Miner, but also guite a variety of

other lines of argument are offered--theoretical considerations proper,

a8 when Shibatani considers the role of surface phonetic constraints

and Miner the effect of eliminating extrinsic ordering statements;

ceross—-linguistic generalizations, as when Guile eites a putative

condition on syncope and epenthesis; non-standard dialects, used =

by Shibatani; and patterns of acquisition, mentioned by Delack.
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Some additional insight into the charscterlstic approaches of
generative phonologists can be obtained from restatements, such as
the reworking of the Southern Paiute material in Sapir (1946) by
Harms (1966), Rogers (1967), Chomsky and Halle (1968:345-9), Nessly
(1971), Lightner (1972:340-2) and Cairns (fortheoming); the recasting
of Swadesh and Voegelin (1939) by McCawley (1969) and Lightner (1970b);
and the discussion of Robins (primarily 1957) on nasalization in
?undu?esa by Langendoen (1968:100f.), Howard (ms. 1971), and Anderson

1972].

Also waluable are sequences of argument on theoretical points
illustrated by language-particular data, for instance on the
representation of vowel length (Kenstowiecz 1970; Pyle 19T70; Fidelholtz
1971), on binary features for vowel heights (Kiparsky 1968:sec. 5;

Wang 1968; Contreras 1969; Harris 19T70b; Naro 19T71), on the assignment
of phonological features to word boundaries (Zwicky 1965; Lass 19T1;
Halle 1971; Lightner 1972:331-5), and on rule insertion (King ms. 1970;
Watkins 19T70; Dressler 1971).°

In the sections of the paper that follow, I try to bring out many
of the methodological principles that figure in these and similar
?Orksm

2. Deta.

The first principles I mention are of a rather special sort;
they declare what are acceptable sources of data.

(A) The data to be comprehended by a phonological analysis consists of
(1) variant shapes of morphemes and
(2) distributional restrictions on phonological elements.

This, the orthodox list, contains the data treated by structuralist
morphophonemics and phonemiecs taken together, and no more. However,
numerous other means have been suggested for the validation of feature
systems, phonological representations, and phonological processes.
These are listed in (B) together with a few works in which they are
cited.

(B) Additional data can be obtained by considering

(1) speech errors (Fromkin 1971),

{2) misperceptions (Bond 19T1:ch. 3},

(3) language replacement (Dressler 1972b),

(L) aphasia (references in Whitaker 1971:208-1L),

(5) bvorrowing (Hyman 1970a, b; Ohso 1972),

(6) eross-linguistic surveys of inventories (Miller 1972),

(T) ecross-linguistic surveys of processes (Foley ms. 1970:
Lightner 19T0c; Schourup 1972; Stampe 19T2b; and many
articles in Working Papers in Linguistic Universals,
Stanford University),

{(8) linguistic games (Sherzer 1970),

(9) productivity of processes (Hsieh 1970; discussion in Dingwall
1971a; Skousen 19T72),

(10) poetie requirements (Kiparsky 1968b, 19Tla),
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(11) historical change (Kiparsky 1968a, 1971b; and the phono-
logical papers in Stockwell and Macaulay 1972),

(12) acquisition (Edwards 1970; many articles in Papers and
Reports on Child Language Development, Stanford Univ.;
Drachman 1971 and elsewhere),

(13) stylistic variation (Zwicky 1972a, b; Dressler 1972a),

(14) patterns of dialect and idiclect wvariation, and

(15) statistics of variation (both treated in many studies by
Labov and his students and by Bailey, e.g. Labov 19T1
and Bailey to appear),

(16) orthography (Chomsky and Halle 1968:49; Aronson 1969),

(17) articulatory phonetics, and

(18) acoustic phonetics (each separately or both together cited
to support feature systems and formulations of processes
in numerous works),

(19) patterns of exceptions (Zwicky 19TOc),

(20) informant judgments on novel forms, and

(21) psycholinguistic investigations of other types (for example
Read 1971 and Gudschinsky, Popovich, and Popovieh 1970:
86f.--two relatively unusual examples from s considerable
body of material, much of it not explicitly generative),

(22) distorted speech (Kazazis 1968, 1969).

Attitudes towards the types of data in (B) differ widely, from those
who appear to believe that the types of evidence in (B) can never be
used alone to Justify an analysis, to those who hold that the two
groups are of equal value, or even that some types of data in (B) are
weightier than those in (A). Reliance on (A) alone, combined with a
relatively 'abstract' stand on the nature of underlying representations
and no special emphasis on regular or productive variants, or on variants
as opposed to distributional restrictions, characterizes the Sound
Pattern approach, whereas the phonological theory of Stampe (1972a)
ins%sts upon the psychological reality expressed by the considerations
in (B).

For an illustration of the differences that can arise, consider
how to analyze a language that appears to have the rule

a8 il Eosl
The most direct approach, and the one most in accord with (A), is to
say that the rule shifts s to r. A less obvious approach would elaim
that two rules applying in sequence give the effeet of s + r: roughly,

B =+ z /¥ Y

z-br;’? "i.i'

The phonologist alive to the sorts of data in (B) would consider, for
example, the occurrence of rhotacism rules across languages. One
reasonable hypothesis (though data are hard to come by) is that if a
language haes intervocalic s and z in underlying representations, and
shifts s to r in this position, then it shifts z to r in this position
also. Accordingly, the direct shift of s to r is not a possible
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natural rule; the shift must proceed through an intermediate stage,
even if that stage is not evidenced by synchronic alternations, or
else the shift must be a morphologized remnant of severml distinect
phonclogical changes.

Beyond (A) and (B), other principles assign relative weights
to different sorts of evidence: First, the disputed principle

(C) Data from (A) has greater value than data from (B).
then the widely accepted principles
(D) A variant has greater value according as it is

(1) more regular, and

(2) more productive.

(E) Evidence from variants has greater value than evidence from
distributional restrictions (cf. Vennemann 1970).

Finally, the principle of 'independent evidence':

(F) Insofar as possible, the choice of a particular remote repre-
sentation should be motivated by several independent lines of
evidence.

Thus, Kiparsky (19T1b:585), responding to Kisseberth (1969), admits
that one might have to 'assume that wholly abstract segments are to
be allowed when more than one rule refers to them crucially', despite
the strictures of Kiparsky (ms. 1968).

3. Realism and Working Back.

I turn now to methodological principles proper, beginning with
two related injunctions that distinguish generative phonoclogy from
earlier morphophonemics; these are aspects of Postal's (1968:ch. L)
Naturalness Condition:

(¢) Insofar as possible, the content of segments in remote repre-
sentations is phonological rather than atstract.

Thus, morphophonemes are not distinguished by diaeritics but by
appropriate phonetically-based distinctive features, wherever possible.

(H) Insofar as possible, phonological rules are conditioned phono-
logieally rather than arbitrarily.

That is, phonetically-based features are preferred to lexical markings.

Hext, three principles bearing directly on the choice of remote
representations, beginning with a third aspect of the Naturalness
Condition:

(I) Whenever possible, a remote representation for an occurrence
of a surface segment is cheosen from its set of wvariants.
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That is, the analyst normally assumeg that the underlying representation
of a morpheme is one of its 'forms'.

(7) oOtherwise, the content of segments in remote representations
is assembled piece by pilece, using information from variants
and distributional restrictions ('homing in', as in Zwicky
ms. 1972).

For example, we find the Sound Pattern (191f.) analysis of [5)] as
underlying ® defended by a series of steps in which it is argued that
on the basis of English rules previously motivated, a remote repre-
sentation for [5J] must be first a tense vowel, which next must be
nonback, then also low and round.

(K) As far as possible, each set of surface variants has a single
corresponding underlying representation.

Thus, insofar as possible (excluding, e.g., suppletion), each morpheme
has a unique underlying form; the listing of alternants is to be
minimized.

Principles (G), (I) and (K), taken together, require the analyst
to assume that phonological representation is identical to phonetic
representation, unless he has evidence to the contrary. Consequently,
analysis proceeds by 'working back from the surface'. At each stage
it is argued that some representations are underlain by different
representations (for which I have been using Postal's felicitous
term "remote representations', so as to make no claims asbout when the
most remote, or underlying, representations are reached). The make-
up of remote representations is guided by two further rules of thumb,

(L) Ceteris paribus, two segments that distinguish morphemes are
underlyingly distinet.

(M) Ceteris paribus, two segments that never distinguish morphemes
are not underlyingly distinet.

At each stage in the process of working, or arguing, back from
the surface, rules are formulated as notations of the processes
relating more remote representations to less remote ones. These
rules and remote representations themselves are subject to wvarious
conditions that have been proposed in the literature, among them:

(N) Of the available alternatives, choose the remote representation
with the most complex or least determined context, sc as to
obtain the simplest rules deriving the surface form.

(0) Choose a representation from which the surface forms can be
derived by rules that are natural, in the sense that they recur
in many languages and have a phonetic basis.

(P) Choose the least marked representation available (Schane 1968b,
opposed by Malone 1970 and Vennemann ms. 19Tla).
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(@) Choose the representation that results in the longest derivations
(take a 'free ride', in the sense of Zwicky 1970b).

(R) Choose representations and rules so as to minimize extrinsic
ordering statements (Anderson 1969; Kisseberth ms. 1972; Norman
1972).

(S) Choose underlying systems that are unmarked, in the sense that
they recur in many languages and are symmetrical (Chomsky and
Helle 1968:ch. 9).

Of these principles, only (N} is regularly used without comment.
Prineiple (0) is widely applied, but presents difficulties when the
most natural analysis (in the sense of this principle) is not the
simplest one, or when facts make the most natural analysis unlikely
(Davison 1971). The remaining principles are all controversial.
Probably, none of them is a good guide teo analytic or verificatory
practice. Certainly they are contradictory es a set and contradictory
to other principles,T so that at the very least different principles
must be assigned different weights: some must undoubtedly be discarded.

Further constraints on the choice of remote representations have
been advocated by Kiparsky (ms. 1968; 1971b). Expressed in terms of
methodological principles, Kiparsky's constraint on abstract analyses
splits into two conditions, the first a special case of (I):

(T) Other things being equal, an cccurrence of a segment not
involved in alternations should be represented underlyingly in
its surface form.

(U) Wherever possible, aveid rules that neutralize completely some
underlying distinetion.

A condition that is similar in spirit to (T), but logically independent
of it, is one that McCawley (196Ta:79; 196Tb:107) observes in the
descriptions of William Dwight Whitney and Edward Sapir:

(V) Every underlying segment should also occur as a surface segment.

Generative descriptions do not hold te this prineiple absolutely, but
analysts customarily feel obliged to defend violations of Prineiple
(v), and (T) as well.

Even in analyses in which the underlying segments constitute a
subset of the surface segments, there is considerable room for non-
patent steps. For example, underlying forms can be chosen by a sort
of "musical chairs' principle, so that surface x realizes underlying
¥, surface y realizes underlying z, and surface z realizes underlying
x; the result viclates Principle (T) and requires special justification.
The Scund Pattern treatment of English vowels is very close to this
paradigm. Also, intermediate steps in derivations may introduce
elements that do not occcur on the surface, even when the underlying
inventory is impeccable; these 'false steps' (Zwicky 19T2c) are
constraints by a generalization of Principle (V):
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(W) Every segment in a derivation should occur as a surface segment.

Again, deviations from Principle (W) are reasonably common; they do
need defense, however,

If principles (T) and (U) are promoted to theoretical principles
prohibiting special underlying forms for non-alternating forms and
prohibviting rules of absolute neutralization, then this position in
combination with a strong form of prineiple (I) yields a particularly
'realistic' or "non-abstract'! view of underlying representations, one
net held by anyone, to my knowledge. This extreme position would be
opposed to a highly 'formalistic' or 'abstract' approach, which would
seek the simplest lexicon and system of rules consistent with the s
data to be explained, regardless of other considerations, An extreme
version of the formalistic position is again one not actually
advocated by anyone, although as Vennemann (ms. 1971b) points out,
there is a noticeable tendency in the literature towards a 'once a
systematic phoneme, always a systematic phoneme' principle:

(X) If some occurrences of a segment x are derived from a remote
representation distinet from x, then all occurrences should
be derived from remote representations distinet from it.

That is, the existence of one or more sources for x mllows us to
eliminate it entirely from the underlying inventory. This principle
is applied several times in Sound Pattern, as when the existence of
a Vowel Shift rule deriving aj from I permits even non-alternating
occurrences of aj, as in light, to be so derived. This prineciple has
not been defended, except insofar as it promotes simple underlying
systems, and it contradicts reasonably well-established principles
like (I), hence it cannot be considered established.

L, SimElicitx and Siﬁgificant Generalizations.

I provide here no discussion of formael simplicity and the
evaluation metrie, because I believe that these considerations have
played virtually no role (beyond that in Prineciple (N)) in what
generative phonologists have done in arriving at and arguing for
particular analyses. Consequently, although I find Botha's recent
(1971) bock on methodology in generative phonology stimulating at
many points, I have not built on it in this paper, because its
almost exclusive concern with the evaluation metric removes it from
the domain of the working phonologist.

Simplicity in its informal sense is, of course, appealed to
often in the generative literature, by implicit use of principles like

(¥Y) wvrite as few rules as possible.

and in the explicit attempts to capture (in Chomsky and Halle's
phrasing) '"significant linguistic generalizations', an undertaking
governed by the maxim

(Z) Whenever possible, apparently disparate facts which belong
together should be described by identical means.
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Here we have passed well beyond methodological assumptions peculiar
to linguistics, intec attitudes towards scientifiec inquiry in general.
Principle (Z), which is appropriately the last of the set, amounts
to an injunction to search out the hidden unities of nature.

5. Coneluding Remarks.

Methodological principles are established by success: they are
valuable insofar as they lead us to choose those accounts of
phonological phencmena we have independent reason to suppose are
(relatively) correct. As a result, if there is a poverty of
sustalning evidence for us to refer to, there is a high degree of
indeterminacy in our descriptions. This indeterminacy--the existence
of alternative deseriptions all of which are possible theoretically--
has manifested itself so often that there has heen a continuing
effort to go beyond linguistic facts in the narrowest sense (those
in (A) above) and to pursue other evidence (the lines of inquiry in
(B), for instance). Consequently, the central methodological issues
depend for their solution upon a decision as to the sorts of data
germane to phonological analysis.

The title of this paper echoes 'The Strategy of Phonemies', an
article of Morris Halle's setting out some of the methodological
principles of phonemics at a time when he was wrestling with the
foundations of the theory. I have tried to do something similar for
generative phonology at a time when most of its practiciocners® are
sceptical of some of the fundeamental tenets of that theory. I close
with an apposite quotation from Halle's earlier work (1954:199): 'To
us the major criterion for the applicability of a certain category
to linguistic desecription is whether or not this category yields
simple statements not only on the particular level for which it was
introduced, but on all levels which are pertinent to descriptions of
a language. It must always satisfy a multiplicity of criteria'.

Footnotes

¥This wversion of the paper was prepared after the Phonclogie-
Tagung and shows my responses to some of the suggestions made to me
at the conference, In particular, I have included a fair amount of
bibvliography. The references cited are by no means exhaustive,
however, and exhibit my personal biases. In some cases [ cite an
item to illustrate a point even if I disagree with the approach or
find the argumentation faulty; this paper is intended to be primarily
desceriptive rather than prescriptive.

1. My aim here is similar to that of Trubetzkoy's rules (1935),
Bloch's postulates (1948), and the structuralist manuals of Pike
(1947) and Nida (19L9).

2. See the discussion in Zwicky (19T71a). A wider discussion
would include also those substantive and methodologiecal principles
that are embodied in experimental methods and design.

3. For the purposes of this discussion, the additional
possibilities s and vowel plus s are excluded (though this exclusion
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must be defended, as in Lightner 1970a), as is the possibility that
different inflectional endings are to be analyzed in different

ways (a solution advocated by Sloat and Hoard 1970). Also I take
no stand on which lax vowel would cccur in the suffix; there are

at least four alternatives—-i, e, £, and s—-that are not obviously
wrong.

4, Other casus belli include umlaut in German (Zwicky 1967T;
Bach and King 1970; Vennemann 1968; Wurzel 1970:Teil 2), word stress
in English (Chomsky and Halle 1968:ch. 3; Ross ms. 1969; Lee 1969;
Langendoen 1969; Sloat and Hoard 1972), sentence stress in English
(Chomsky and Halle 1968:sec. 2.1; Bresnan 1971; Lakoff 1972; Berman
and Szamosi 1972; Bresnan 1972; Bolinger 1972), Spanish plural
formation (Foley 196T; Saltarelli 19T70; Harris 1970a), metathesis in
Greenlandic (Pyle 1970; Underhill 1971; Sadock 1972), vowel harmony
in Nez Perce (Aoki 1966; Chomsky and Halle 1968:377f.; Jacobsen
1968; Kiparsky ms., 1968; Rigsby and Silverstein 1969; Zwicky 1971b),
stem vowels in Finnish nouns (Harms 196L4:ch. 1; McCawley 1963;
Austerlitz 1967; Anttila 196T7:569f.), and Grassmann's and Bartholomae's
Laws in Sanskrit (Zwicky 1965:ch. 5; Kiparsky 1965; Anderson 1970;
Butler ms. 1972). Indeed, it can be fairly said that each language
that has received more than cursory study from generative phonologists
has its own puzzle areas--nasalization in French, retroflexion of s
in Banskrit, palatalization in Russien, wvowel harmony in Turkish,
the glottal fricative in Welsh, the coronal consonants in Japanese,
the vowel shift in English, to add a few examples to those given
already. In many cases, generativists' interest in these puzzles
continues earlier structuralist discussion, of course.

5. A full list of such topics would include at least: the
alpha notation, the predictability of ordering relationships, cyclieal
application of rules, phonologicel conspiracies and targets, the
representation of complex segments (e.g. affricates and diphthongs),
strata of the vocabulary, variable rules, phonemic representation,
rule repetition, syntactic constraints on phonological rules, and
phonological constraints on syntactic rules.

6. A strong, or substantive, form of this principle, requiring
the underlying representation to be one of its forms, is attributed
by MeCawley (1967a:80) to William Dwight Whitney. As is well known,
structuralist phonologists expressed doubts about 'fictitious' base
forms; but the need for some cases of such representations is a
commonplace of generative phonology.

T. The opposition of Sound Pattern naturalness, expressed by
(s}, and Postalian naturalness, expressed by earlier principles, is
remarked upon in Zwicky (19T1b).

8. See, for example, the discussion in Lightner (1971).
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Taking a False Step*

Arnold M. Zwicky

1. Background

The question of abstractness considered by Postal (1968, 53-TT)
under the name of naturalness concerns the character of underlying
representations: can elements of underlying representations be of
a different nature from the elements of surface representation? A
predominantly negative, or concrete, answer to the question says that
a language can't be analyzed as having the underlying front rounded
vowel ¥ unless it has surface y--unless, in fact, it has some surface
y's derived from underlying y. A predominantly positive, or abstract,
answer to the guestion says that the language can be analyzed as
having underlying y anyway, certainly if there is multiple justification
for it (ef. Kisseberth 1969).

There is another question about sequences of elements in under-
lying representations: can sequences of elements (phonological segments
within a morpheme, for example) be of a different nature from the
sequences found in surface representation? Can a language, for
instance, be analyzed as having morphemes with the underlying sequence
1l plus dental in them even if the language doesn't have that sequence
superficially?l

I am concerned here with some cases related to these. In each
case, underlying representations are well-formed, in the sense that
they contain only segments and seguences of segments that occur
superficially, but some derivations go off the rmils. This situation
occurs in many published linguistic deseriptions, both in phonology and
in syntax. The Sound Pattern of English (Chomsky and Halle 1968)
supplies many phonological examples, and any attempt at a comprehensive
syntactic description is full of them.

Thus, we have in Sound Fattern (204) the treatment of words like
push, pully , bullock, and full, which are said tc have underlying lax
u, to undergo an unrounding rule to #, and then to be subject to a
rule rounding % back to u, which is the surface form. At the same time,
other words assumed to have an underlying lax u, like pun, undergo
an extension of Vowel Shift, which yields lax o, which is then adjusted
to A. The intermediate stages i (for push) and o (for pun) are neither
of them well-formed on the surface (in the dialect Chomsky and Halle
are describing). Special rules are required to generate the actual
forms.

In syntax, consider Langacker's (1965) treatment of French
interrogatives, which posits a rule of Reduplication that takes an
essentiall:r2 well-formed structure like the cone associated with
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(1) Il pleut.
It's raining.

and converts it into the uninterpretable
(2) #I1 peut il.

which is then rescued by an Ellipsis rule, yielding the well-formed
question

(3) Pleut i1?
Is it raining?

Let me try to formulate what is common to these, and similar,
cases. First, at some stage A in derivations, all representations
are essentially acceptable surface forms in the language; that is,
there are neither unacceptable elements nor unacceptable combinations
of elements.

Second, & rule R) applies to the representations at stage A and
maps some of them into surface-unacceptable representations at stage
B. Ceall Ry the background rule and B a false step.

Finally, a later rule R; eliminates the unacceptable aspects
of stage E, perhaps while performing other operations as well. Call
Bz the rescue rule. GSpeaking loosely, the background rule turns
some good forms into bad ones, and the rescue rule fixes this up.

2. Criticism of the examples

The cases already given are very suspicious ones; it is instructive
to see why this is so. First, the case of push. Here there is a
special rule, Unrounding, taking underlying lax u to #. This
background rule has no motivation beyond the forms in question; it
is designed to remove them from the domain of Vowel Shift so that
there can be surface instances of u. The rescue rule, Rounding, has
one motivation beyond the forms in question: it is used to rescue
another false step, namely tense I derived from underlying lax u in
open syllables (194-5), which is diphthongized to #w, extended to jiIw,
and finally rescued by Rounding, giving jiw. Summarizing, the back-
ground rule for push has no independent motivation, and the rescue
rule is motivated entirely by two false steps.

The case of pun interlocks with this one, for in the Sound
Pattern analysis, every lax u undergoes either Unrounding or Vowel
Shift. The background rule for pun is Vowel Shift, some form of which
undoubtedly figures in English phonology. What can be doubted
it its applicability to one lax vowel in addition to the tense vowels.
Vowel Bhift must be 'generalized' in a peculiar way to accomodate the
pun analysis.

Langacker's analysis of French interrogatives involves a background
rule that must play some role in & grammar of French: Reduplication is
responsible for the occurrence of the pronoun elle in
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(L) Cette femme est-elle folle?
Is this woman mad?

What Langacker does is make this rule absolutely general in questions,
so that It has to be rescued by the combined effect of two rules,
Pronominalization and Ellipsis:

(5) Q cette femme est folle
+ by Reduplication
3 cette femme est cette femme folle
+ by Pronominalization
Q cette femme est elle folle [= (4)3

(6) q il pleut
+ by Reduplication
@ il pleut il
Cnot asltered by Fronominalization]
+ by Ellipsis
Q pleut il C= (3)1]

The weakest point in this analysis is the special pronominalization
rule required for (5). It generates simple, rather than reflexive,
pronouns, even though it applies within a simple S, and in order to
generate alternative forms for wh-questions, as in

(T) Quel tableau Henri préfére-t-il?

(8) Quel tableau préfére Henri?
[Cboth]l What picture does Henry prefer?

it has to be made optional in exactly these environments (which locks
like an ad hoc complication of the rule and which goes against our
expectations that pronominalization within a simple 5 will be
obligatory rather than optional). Moreover, the Ellipsis rule in

(6) lacks independent motivation.

3. Contra false steps

On the basis of examples like these, it would be natural to try
to restriet linguistic theory by ruling out false steps entirely--by
saying that any description involving a false step is ill-formed.
Secattered throughout the literature there are eriticisms of false
step analyses, so that there is some implicit support for cutlawing
them.

Thus, Zimmer (1967) expresses some unhappiness with Lightner's
(1965) analysis of Classical Mongolian vowel harmony, in which the
back-harmonic vowel generated from i is &, which does not occur in
the language and has to be merged with i by a rescue rule. Similarly,
many people experience twinges when they consider the English rule
of Whiz-Deletion, which yields & man sick with envy from a man vwho is
gick with envy. For one-word adjectival phrases the result of
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Whiz-Deletion is unacceptable—-¥a man sick from a man who is sick--and
has to be rescued by an Adjective Preposing rule. GSome critics have
felt that the "unreal' intermediate stage should be avoided by
restricting the application of Whiz-Deletion and by deriving prenominal
adjectives directly from relative clauses with predicate adlectives,

or by deriving prenominal adjectives from some other source altogether,
as suggested by Winter (1965). Indeed, there is surprisingly little
hard evidence for Ad)ective Preposing.

Even if false steps are not explicitly ruled out, we find in
syntactic discussions a preference for derivations all of whose steps
are 'grammatical', as it is often put.3 The UCLA grammarians, for
instance, criticize Rosenbaum's (1967) treatment of sentences like

{9) Bill is said to work hard.

for its (in their words) 'excessively ingenious' derivation (Stockwell,
Schachter, and Partee 1972, 531):

{10) *One says it [for Bill to work hardl.
+ ¥T¢t [for Bill to work hard] is said.
+ #Jt is said [for Eill to work hardl.
+ ¥Bill is said for to work hard.
+ Bill is said to work hard.

a derivation that is bad right up to the last minute. The UCLA
grammarians support a substitute analysis by saying {533) that "with
all but one small set of verbs of this class, all steps in the
derivation are grammatical' (and for the three exceptional verbs,
among them say, only one step is ungrammatical).

Quite often it is argued that an mnalysis is good because
apparently unmotivated intermediate steps actually have surface
realizations. This line of argument is an indirect indication of a
prejudice against false steps. A lovely example is Langacker's (1968)
treatment of French possessives like ma maison 'my house', which he
assumes Lo be derived through the stages

(11) 1la maison [la maison est & moil
+ la maison gqui est & moi
+ ¥lg maison & moi
+ #]a maison moi

+MOD
+ #%lg moi maison
+M0OD
+ moi maison [= ma maisonl
+MOD

Of this approach Langacker says

Not only is it very economical to derive possessive adjectives
in this way; there are compelling reasons why they must be
50 derived. A number of other possessive constructions
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result quite naturally as reflexes of the postulated
intermediate stages of the derivation; these appear
to be wholly idiosyncratic if considered in isclation
from the analysis of possessive adjectives ve
propose. (56)

The other possessive constructions referred to include

(12) C'est une maison & moi
It's a house of mine.

for the third line of the derivation,

(13) Cette maison est la mienne.
That house is mine.

for the fourth, and 0ld French and Italian constructions for the_fifth.
L. Pro false steps

Despite the widespread prejudice against them, I claim it would
be wrong to outlaw false steps. Some are bad, some not. In general,
it depends on the extent to which the background rule and/or the
rescue rule are Jjustified.

L.1. Clear cases

Consider first a large class of cases in which no one has ever
criticized false steps. Each of these involves a phonological rule
of great generality and regularity which feeds a rescue rule that
acts to create sequences pronounceable in the language. The English
rules of Auxiliary Reduction and Progressive Voicing Assimilation
interaect in this way. There is no question about the existence of
the background rule, Auxiliary Reduction (which gives contracted
forms of is, has, would, had, am, are, and will). In certain cases
it ecreates word-final sequences of voiceless obstruent plus veoiced
obstruent, which are unpronounceable in English (perhaps universally)--
¥[ketz] from [ket Iz] cat is, for example. FProgressive Voicing
Assimilation (which applies also to noun plurals like cats and
verb presents like EEEEJ then automatically shifts the false step t=z
to the correct ts. When the rescue rule shifts not only derived
sequences, but alsc the same sequences across morpheme boundaries in
underlying forms, the case is especially strong. If the underlying
shape of the English noun plural and verb present morphemes is =z
(instead of wvowel plus z), the Auxiliary Reduction example is of this
type. But clear cases abound. In Karck, 'basic v and y are lost
when, through morphological processes [i.e., through affixation-AMZ],
they come to stand between two short vowels:; vowel contraction...then
occurs' (Bright 1957, 33). Vowel contraction takes place for original
sequences of vowels across morpheme boundaries as well as those
derived by the deletion of v and y; and there are no vowel seguences
within words on the surface.
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Analogous examples in syntax would be reorderings to fit some
required surface order. Perhaps the English Whiz-Deletion case
is of this sort.

L.2. Syntactic support

One area of syntax in which the possibility of a false step
analysis has been much discussed is that of chopping rules (Ross
1967). A chopping rule, which moves a constituent without leaving
a trace in its former position, is to be contrasted with a capying
rule, which leaves something btehind. Although the end products of
& chopping rule and of a copying rule followed by deletion would be
identical, Ross claimed that only chopping rules were subject to his
constraints. It would then be possible to tell, by checking the
behavior of a rule with respect to the constraints, which elass it
belonged to. Note that the application of a chopping rule will not
(ceteris paribus) lead to a false step, while a copying rule might,
if there was a succeeding deletion rule that was obligatory in some
of the structures generated by the copying rule. There are no such
cases in Ross (1967).

Since 1967 there has been a lively debateE surrcunding the
possibility that chopping rules might all be eliminated in favor of
copying plus deletion, beginning with Sanders and Tai (1972), who
argue from data in Mandarin Chinese, English, and Lebanese Arabic.

A response by Neubauer (1970) pointed out that some deletion rules
were not subject to Ross constraints. Since then Drachman (1970} has
attempted to reanalyze Modern Greek reordering transformations as
copying followed by deletion, and Perlmutter (1972) has argued in
great detail for a copying analysis of French relatives. Perlmutter
supports the claim that a relative clause like the one in

(14) les hommes & qui Marie parle
the men to whom Mary is speaking

has a remote representation like

(15) *les hommes & qui Marie parle & eux
#the men who whom Mary is speaking to them

which is a false step, since (14) could be derived direectly from its
underlying structure (as relative clauses were in all early trans-
formational descriptions).

4.3. Fell swoops versus chains

Situations in which unacceptable phoneclogical segments are
in question are on the whole less clear than those in which sequences
are at issue. The problem here is whether the background rule should
be restricted or complicated, or whether it should apply generally
and call a rescue rule intc play. Consider, for instance, a language
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with vowel harmony or umlaut, and with the very common asymmetriecal
superficial vowel system

(16) i u
e o
a

In such & language, front harmony or palatal umlaut necessarily
involves neutralization; if o and a are fronted, they will both be
realized as e. Disregarding the rounding feature, should the shift
be described as a complieation of

(17) Vv =+ [-back]

that is, as
CIE)L w55 [—back]

~-low

or should the shift rule retain its generality and feed a neutralization

rule
(19) T v
ARl + [-lowl T

For a nonhypothetical example, consider the four French nasalized
vowels, £ 3 & E; there are no surface vowels T i # & ete. In the
analysis given by Schane (1968, seec. 2.2), the nasalized vowels are
derived from oral vowels, so that (as in the previous hypothetical
example) some neutralization must occur. GSchane assumes a general
nasalization rule,

#
+cons
(20) “¥ " Cenadd f < [.'.n&s ] {
[+econs]

and then reduces the resulting ten-vowel system to the actually
ceccurring four-vowel system by two neutralization rules—-

{21) v
+1as E E+lﬂw]

which realizes both ¥ and @ as &, and both T and & as &; and

{22) V
+nasg + [+back]
+low
+tns

vwhich realizes 8 and some £ as 8. But it would also be possible to
complicate the nasalization rule itself and derive the correct
outputs (inecluding the correct associations of alternants) in one
fell swoop:
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(23) v +nas Tl #
low - +low ! ]
— |#¥
<:tns} <+back? s {;+conaj

To my knowledge, no one has suggested this fell swoop treatment,
probably because the result is so obviously several rules crammed
into one, the sort of rule one would not expect to find in real
languages; whereas all of Schane's rules are plausible. But I know
of no evidence from within French that would argue for the three-rule
solution over the single-rule analysis--noc evidence that Schane's
rules cannot be ordered together, that they are subject to grossly
different conditions on application, that they have disparate sets of
exceptions, or the like.

There is at least one phonological problem, Finnish vowel
harmony, for which both the fell-swoop and the rule-chain solutions
have been suggested in the literature, although the writers do not
in fact attempt to Justify either treatment. Finnish has three front-
harmonic vowels, & 8 fi, three back-harmonic vowels, a o u, and two
neutral vowels, i e, which occur with both of the other sets. Suffixes
agree in backness with roots. Kiparsky (ms. 1968), attacking an earlier
suggestion by Lightner (1965) that backness be a property of roots as
a whole (with individual vowels unmarked for backness), points out
that roots with only neutral vowels take front harmony, a fact that
cannot be explained in Lightner's system. He proposes that vowels in
roots all be marked for backness and that suffix vowels not be marked
in underlying forms; they harmonize to the last nonneutral root vowel
by the rule

(24) Vv + C[a backl / [a backl X

(leaving out details not essential to this discussion). (2L4) generates
the back unrounded wvowels I and 8 as well as the front unrounded vowels
i and e. The false step must be rescued by a neutralization” rule

(25) v
-low + [-backl]
-round

Rardin (1969) has since pointed out a class of suffixes that have
back vowels after neutral roots. He proposes that the suffix vowels
as well as the root vowels be lexically marked for backness and
formulates the harmony rule as

(26) v aback

yround| + [a backl / ground K=
—ylow —flow

(again ignoring inessential complications), so that no neutralization

rule is needed. As it happens, both the Rardin, or fell-swoop, solution
and‘ the Kiparsky, or chain, solution is consistent with the facts
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discussed. Rardin's preference for the single-rule solution may
arise from the fact that his analysis compels him to specify that
only nonneutral vowels condition harmony; once the class is mentioned
in one part of the rule, it is natural to refer to it in another; in
addition, Rardin remarks (230) on the way that i and e seem to
function as a natural class in Finnish,

Fell-swoop sclutions will always be at least marginally simpler,
in terms of the number of features mentioned, than rule-chain
solutions. But the difference between the two formulations will
almost surely be less than the 'slack' in present descriptive svstems
(the indeterminacy in feature-counting due to inadegquacies in feature
systems and notational conventions and to uncertainty about how to
weight different conventions). However, the real issue is the adequacy
of the rules, not simplicity simpliciter,

4.4, The Welsh soft mutation.

A ban against false-step analyses would decide the questions
in the previous section; but I believe the decision would he wrong
in a great many cases. Here I will consider one such case, one
similar to those just deseribed. This is the soft mutation in Welsh,
a rule that shifts stops in certain environments as follows:2

[ 4 N A |5 T
t + 4 d + B
e g+
That is, except for g,
(28) obst ved
-cont o in some contexts
<+yod> <+pont>

If we are not permitted to let (28) take a false step, we must
either use nested angle brackets and the feature [tsegment], as in

(29) +o0bst
—cont - +ved
= in some contexts

+veod +cont
Q-&nt; <:_EEE;>
2 i 2
or else state the shift as two rules,
(30) g = @ in some contexts
plus (28). The fell-swoop treatment in (29) seems to me to be utterly
hopeless; probably both of the notational tricks used to achieve this

solution ought to be disallowed. I take seriously only the second
alternative, (30) followed by (28).



109

A false-~step analysis uses the shift in (28) as a background
rule, allowing an intermediate stage v to be derived from g, and
rescues with the context-free rule

(31) v = ¢

Now what would make us choose this somevhat abstract analysis over
the relatively more concrete sclution?

First, there is evidence internal to Welsh, which concerns the
intrinsie connection between g-deletion and lenition of the remaining
stops. To begin with, an argumentum ex silentio: there is no reascn
to suppose that the two rules are nct crdered together. More
important, they apply in exactly the same environments. This fact
would in itself carry little weight if it were not that the environments
for the rules are a marvel of morphological conditioning. (30) and
(28) would have to apply to the initial segment of: a feminine singular
noun after the definite article (but not a masculine noun, or any
plural), a noun after any one of & list of prepcsitions, & noun in
an expression of time or space, the object of an inflected (but not
periphrastic) verb, an adjective after the predicative particle m,
an adjective in the comparative (that is, after the particle cyn or
mor), a verb after the negative, interrogative, future, and relative
particles (or initially in a clause from which one of these particles
has been deleted), and so on. Consequently, it would be prepostercus
to treat the two processes as independent.

Second, there is a modicum of eross-linguistic evidence in favor
of the false—step analysis. The argument is based on the following
hypothesis:

(32) If a language has a rule of lenition by which
underlying g is deleted, then any instances
of underlying vy are also deleted.

Solid support for (32) is hard to come by, since verification hangs
on finding languages with (a) underlying g, (b) a lenition rule
affecting g, and (¢) underlying y. In what follows I rely on the
plausibility of (32) and hope that appropriate language data will
be fortheoming.

There are two ways in which the postulated linguistic universal
(32) could come about:

Most favored segment. There is a type of lenition by
deletion. vy is the most favored segment, so that if a
language has y and deletes any segments at all, ¥

will be affected. The process may be generalized to
delete other consonants (e.g., vy, or in the case at hand,
g).

Compounding of processes. Universally, there are two
distinct types of processes--a lenition of g to v, and

a lenition by deletion of y. The first process shifts
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some or all voiced stops to continuants (perhaps
affecting some voiceless stops as well), the
second deletes some or all voiced continuants.

The proposals have somewhat different implications, in that compounding
of processes predicts the occurrence of languages with only the
shifting lenition, besides languages with only the deletion lenition.
The most-favored-segment proposal predicts only lenition by deletion,
for g at least. But the lenition of g to y seems to be even more
common than deletion; this is a well-known historieal change in
English, Greek, and Spanish, among other languages, and there are
synchronie gradations of this type in Gilyak and Loma, cited by Ultan
(1970). I conclude, tentatively, that g + @ always proceeds in two
stages, g + vy and vy + @. If so, the false-step analysis of the Welsh
soft mutation must be the correct one.

Footnotes

®¥A shorter version of this paper was given at the 1972 summer
meeting of the Linguistie Society of America, Chapel Hill, North
Carolina; the expanded paper was read at the Ohio State University
on November 13, 1372. Both audiences gave me useful comments and
suggestions. I am indebted to the John Simon Guggenheim Memorial Foundation
for its support of this work.

1. On rather weak evidence, I once suggested just such an
abstract analysis for certain occurrences of the Sanskrit retroflex
consonants (Zwicky 1965, see. 3.3).

2. The hedge 'essentially' here and in what follows is intended
to separate the operation of some rule in question from the effects
of other rules not relevant to the issue at hand. Thus, the structure
associated with (1) at the point in derivations where Reduplication
applies might very well not be 'readable' as (1) because some
obligatory rules not mentioned in the text (say, affix placement and
number agreement) haven't yet applied. We then ask whether the
structure associated with (1) is otherwise well-formed. Compare note 3.

3. Grammaticality of intermediate stages is, of course, not
quite the issue here. Rather it is whether an intermediate stage in
a derivation would lead to a grammatical output if operated upon only
by (independently motivated) obligatory rules other than those in
question.

k. My thanks to Lawrence Schourup for pointing out this
reference.

9. I am indebted to Honald Heeld for reminding me of the
significance of this literature for the false step question.

6. Kiparsky's article argues against absolute neutralizations
of underlying distinctions. Therefore, since i and I, e and & are not
claimed to be distinet in underlying forms, this neutralization rule
is no violation of Kiparsky's prineiple.
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T. The rule alsoc shifts m to v, but since this alternation
doesn't affect the argument, I prefer to ignore it here rather than
complicate the exposition.

8. Bowen and Rhys Jones (1960, 166-7) provide a convenient list.
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Homing In: On Arguing for Remote Represetations*

Arnold M. Zwicky

Eliminate all other factors, and the

one which remains must be the truth.
ETT

lHow often have I said to you that when

you have eliminated the impossible,

whatever remains, however improbable,

must be the truth.

-=Sherlock Holmes to Watson in The Sign of the Four

0. Introduction

Linguistic analysis possesses both an 'arbitrary' and a "natural'
component--on the one hand, methodological principles and various
means of organizing and handling data; on the other, empirical studies
aimed at exposing linguistic universals through the detailed analysis
of specific languages, cross-linguistic comparison, phonetic studies,
psycholinguistic experiments, observation of language acquisition,
and other sources of pertinent data. In practice, the arbitrary and
natural components are intertwined, and each makes use of methods
and results from outside linguistics in a narrow sense: the arbitrary
component contains many principles and methods which are not peeuliar
to linguistics at all, but are rather the common property of scientific
investigation, while the natural component refers ultimately to
aspects of mental and social organization and physical properties of
the vocal tract, many of which are independent of specifically
linguistic behaviors and abilities.

My concern here is with an aspect of the arbitrary component,
one shared with other enterprises in which methods of problem solving
are brought to bear on empirical data. What is characteristic about
homing in is that facts are viewed as a kind of puzzle, obscuring
the real elements and relationships; the function of the analyst is
to determine what these remote entities are by eliminating possibilities
so as to fix upon, or "home in on', the right answer. Typically. this
process involves assembling facts in such a way that one can solve
for the answer. In sciences of quantity, the answer is obtained by
using a bag of tricks to set up an equation, which is then solved.

In linguistics, the analyst makes & list of conditicns, and the answer

iz taken to be the simplest entity satisfying them.
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The method is familiar from contrived logical puzzles of the
'A, B, and C are a bank clerk, tightrope walker, and drug smuggler,
though not necessarily respectively' variety, which Wylie (1957:
intro.) takes to 'epitomize the entire scientific process' and
in which '"the answer is ultimately wrested from the seemingly
incoherent information initially provided'.

In what follows I examine some argumentation using homing in
from The Sound Pattern of Englishl (section 1), which I take to be
impeccable in structure, even though it results in an indefensible
analysis. This I contrast with a structurally similar case from
Sanskrit (section 2), in which the method of homing in is supported
at each stage by empirical evidence. I close with some discussion
of homing in in syntax (section 3) and a brief assessment of the
value of the method (section L).

l. The SPE treatment of 2J

SPE treats many choice problems, in which the analysis selects
as underlying a segment that is actually in alternation; a typical
case is the argument that /k/ underlies the alternation [k] in
electric ~ (s8] in electricity ~ [l in electrician (SPE, 168, 219,
22L-327). More complex are alternations for which it is argued
that the underlying representation is distinct from asll of its
surface realizations, as when Chomsky and Halle claim that the
second vowel in divine and divinity is underlyingly neither aj
nor I, but rather /i/(GPE, 176-86) and that the second consonant in
right and righteous is underlyingly neither simple t nor the
affricate ¢, but rather the cluster /xt/ (SPE, 223-L). These are
homing in arguments.

Consider now the surface diphthong [5)]. The SPE discussion
(191-2) of this phonological element proceeds through nine steps:
(a) It is observed that one comsequence of the analyses up to this
point in SPE is that VG sequences have been eliminated from the
lexicon (in favor of tense vowels affected by Vowel Shift and
Diphthongization);

(bg We then see if we can remove this exception by taking it to be
some underlying X which is converted to the surface diphthong [2533:
if possible, this conversion should be effected by independently
motivated rules, to as not to add rules for this special case.

(c) Note that the existing Diphthongization rule inserts a glide
after a tense vowel; J iz inserted after a nonback vowel. To take
advantage of this rule, we assume that X is a tense nonback vowel.
(d) 23 is low and round. Apparently, if X were nonlow or nonround,
we would need special rules to generate the right features.
Consequently, take X to be low and round.

(e) Putting these observations together, we see that X has been
specified for all the relevant features: it is a tense, nonback,
low, round vowel--that is =.

(f) As a result, we need a +3 rule. But there is already a
Backness Adjustment taking # + 3 / ___ J. This rule can now be made
more general.




115

(g) Consider next the effect of adding /%/ to the inventory

of underlying segments. SPE claims that it fills a 'gap' in the

set of tense low vowels, which otherwise are /@ 3 5/.

(h) Next we must see how the new segment would be treated by
existing rules. First, there is the Vowel Shift, which affects

tense vowels. However, to prevent & from beilng shifted, SPE restricts
the rule to [2back ] vowels; consequently % is conveniently exempted
as well. arones

(i) Nevertheless, ® must be marked as an exception to at least one
rule, Laxing before two following syllables, because surface [o]]
oceurs in words like exploitative. This is the price we must pay for
the analysis.

It is striking how little "empirical input' this argument has.
Its original motivation is to simplify underlying morpheme structure
(and even this step depends upon how well supported other arguments
eliminating underlying diphthongs are); we determine the identity of
X by considering how to use existing rules to the fullest and how to
avoid positing new rules; a new rule that is required is justified
on the ground that it is a generalization of an existing rule; the
new segment is Justified on the ground that it fills a distributional
gap; its failure to undergo Vowel Shift is said to follow from its
being a member of a natural class with &; its failure to lax is,
reluctantly, admitted to be exceptional (though presumably outweighed
by all the other considerations). There are no morphophonemic
alternations to be explained here, no facultative variation, no
universal constraints on systems, not even slips of the tongue or
stages in acgquisition. The entire argument is formal.

Even as they stand, the steps of the argument are subject to
criticism. Step (a) depends upon previous arguments against under-
lying diphthongs; these in turn have been widely attacked. Against
step (b), we could claim that underlying form is identical to surface
form, unless there are cogent reascns for saying otherwise; a some-
what unusual underlying seguence would scarcely count, since there
must be borrowings, exceptions, and the like anyway. Steps (e)
through (e) home in on X, using existing rules and features: but
there is no inherent advantage in taking a free ride on existing
rules. The generalization in step (f) may be spurious. The gap in
step (g) certainly is, since the occurrence of a low front rounded
vowel in a language seems to depend not at all on what other low
vowels occur, but rather on what other front rounded vowels occur
(briefly, to have a low front unrounded vowel a language must have
mid or high front unrounded vowels); the system SPE argues for is
quite unnatural. Step (h) treats @ and = as a natural class, an
unlikely claim, it seems to me; certainly I know of no parallels.
Even step (i) creates some difficulties, because although oj doesn't
undergo trisyllabic laxing, there are examples in which it appears
to have been affected by the other laxing environment in English,
before two consonants: destruction, puncture, and Juncture (presumably
related to destroy, point, and join, respectively). Here a remote
representation @1 is suggested by the alternation with A (compare
profound/profundity for which SPE has /ii/). Other possibilities are
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simply /oJ/, using the principle that underlying forms shouldn't
differ from surface forms without reason (Vennemann 1971); /%#/,

if we try to apply the same arguments as SPE but attend to the
generalization that a language has nonhigh front rounded vowels

only if it has high front rounded vowels; /A/, suggested by the few
actual alternations and by general constraints on phonological systems
(Hoard 1973); or even a front rounded vowel that is both low and

high, as postulated by Krohn (1972).

In any event, each stage of the SPE analysis rests entirely upon
considerations of systematic simplicity. At the same time it
illustrates quite nicely a style of argument in which we are to
assume that there is some unknown X and that the features of X can
be determined, step by step, from the conditions i1t must satisfy.

2. BSanskrit roots in kg

I now take up the casze of the internal sandhi of Classical
Sanskrit roots ending in ks.2 As in the previous section, I will
present arguments that the'underlying representation is distinet from
any of its surface realizations and will home in on this underlying
form. In contrast to the example from SPE, the Sanskrit argument
depends upon empirical input at several points. In fact, the argument
begine with morphophonemic alternations to be explained, rather than
the asymmetrical underlying system that motivated the SPE analysis,

2.1. Roots in s and s

To show this, I must first present important background facts
about Sanskrit murphuphunemlca, in particular the internal sandhi of
root-final s and s, as summarized in Table 1.3

Table 1.

Internal sandhi of s and s

dvis- 'hate' das- 'make offering' ENDING

PRESENT INDICATIVE: ~—
(a) 1 sg. act. dvésmi d&¥mi +mi

1 du. act. dvigvis dagvis +vas

1 sg. midd. dvisé daZé +e
(b) 3 sg. act. dvégti disti +ti

2 du. act. dvisthés dasthas +thas
(e¢) 2 pl. midd. dvigghvé daddhve +dhve
(A)s 2 Bz.Apt. dveksi déksi +si
ROOT NOUN: i
(e) nom. sg. dvit dat (+s)

loc. pl. dvitsi datsh #su

inst. pl. dvigbhis dddbhis #bhis
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In the (a) forms in the table--that is, before endings beginning
with sonorants™--we see s and s, which I take to be the underlying
segments (because position before sonorants is the position where
there are the most contrasts, and because there are no obvious
explanations for the segments that appear there, so that there is
no reason to suppose that the underlying segments are not the same
as the surface cnes).

The (b) and (c) forms show a retroflex consonant before endings
beginning with a stop; this consonant is a spirant before a voiceless
ending, a stop before a voiced ending. These examples also illustrate
the operation of two general rules of Sanskrit, a (word-internal)
Progressive Retroflexion Assimilation in (b) and a Regressive Voicing
Assimilation (applicable in both internal and external sandhi) in
(e). In (d), before s, both spirants appear as k, and a general rule
of s-Retroflexion applies to the initial s of the ending. Finally,
the forms of the root noun in (e) show that in word-final position
both spirants are realized as retroflex stops; the nominative singular
ending s is deleted by an early (independently motivated) rule of Cluster
Simplification, and the two other endings behave in general as if they
occurred with a boundary stronger than + (note, for example, the
failure of Progressive Retroflexion Assimilation in the locative
plural). I therefore assume that the relevant context for (e) is :
before the boundary #.

The analysis exposed thus far is outlined in Table 2. Cluster
Simplification, in (a), applies before the Spirant Shifts, in (b).
For the moment, I have not formulated the Spirant Shifts as rules; in
instead, I give the outputs and their environments. List (c) contains
other rules that apply in the derivation of the forms in Table 1; all
of these are independently motivated.

Table 2.

Rules exemplified in Table 1.

{a)} Cluster Simplification

(b) Spirant Shifts

+obst
& g il -cont
-ved
+obst
ot e v M -cont
+ved
#
+obst
W i 1 [;cnnt

(e) Progressive Retroflexion Assimilation
Regressive Voicing Assimilation
s-Retroflextion




118 S

The problem of formulating the Spirant Shifts does not
affect the subsequent discussion in any significant way. For
definiteness, we may conaider the process as invnlving three rules.
Rule (A) shifts § to § before continuants, and 5 to s before stops
and #. Rule (B) then takes & to k before continuants, while (C)
takes § to t before voiced stops and #.° The feature composition of
these rules is not relevant here.

2.2. Roots 1in ks

Table 3 gives forms for the root caks- '"see' corresponding to
the forms in Table 1. The (a) cases again show the root-final element
unchanged, and the remaining cases show exactly the same alternants
as the roots in 5 and . We now seek an explanation of why the s
cluster ks should behave in Just the same way as the simple spirants.6
One possible account would be to say that there is a k-dropping
rule, roughly of the form

+obst =
s Bl .3 +cnnt E+obat]

ordered before the spirant shifts. 3Such an analysis would cover the
facts, but at the cost of an additional rule, one without independent
motivation.

Table 3

Internal sandhi of ks.

caks- 'see' ENDING

PRESENT INDICATIVE: e
(a) 1 sg. act. céksmi +mi

1 du. act. caksvas +vas

1 sg. midd. caksé +e
(b) 3 =sg. act. cdsti +ti

2 du. act. casthis +thas
{e) 2 pl. mida. caddhvé +dhye
(d) 2 sg. act. céksi +si
ROOT NOUN: 3
(e) nom. sg. cit (+s)

loc. pl. catsil #su

inst. pl. cadbhis #bhis

Moreover, k-dropping would have to precede Cluster Simplifieation,

since otherwise the nominative singular of cakg- would come out cak
instead of the correct cat. This is a somewhat peculiar consequence
of the analysis, because Cluster Simplification otherwise appears to
apply before all other phonological rules in Sanskrit. In faet, the
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k-Dropping solution leads to an ordering paradox, if s-Retroflexion

is to be used to explain the fact that there are no Sanskrit roots

ending in ks, only in ks. That is, if the final s in caks- and

similar roots is derived from s by the s-Retroflexion rule, then s-Retro-
flexion must both precede k-Dropping (so that underlying caks will yield
caks and then cag, rather than the incorrect cas) and follow it (k-
Dropping precedes the Spirant Shifts, and these must precede s5-
Retroflexion because they create some occurrences of k that trigger
retroflexion, as in 2 sg. act. cékgi).

The ordering paradox is apparently eliminable by reference to
general principles of rule application: s-Retroflexion applies before
k-Dropping so that both rules will have the opportunity to apply, and
then s-Retroflexion applies again when new occurrences of k are created,
Perhaps such principles could be appealed to for an explanation of
why k-Dropping precedes Cluster Simplification; although the two
rules bleed each other and both yield opaque cutputs, k-Dropping leads
to forms (e.g. cas) to which other rules are applicable, whereas
Cluster Simplification doesn't feed other rules.

In any event, the k-Dropping solution is not without problems
of its own, aside from involving a new rule.

Now Jjust as SPE attempted to find an underlying representation for
2] so as to avoid VG sequences in the lexicon, we attempt to find an
underlying representation for ks so as to avoid adding a special rule.
Firgt, this X must reduce to { before #. There are only four segments-—-
§s 8, §, and d—-that yield t in this position by existing rules of
Sanskrit, so that one of these four must be an intermediate stage
between underlying X and surface t.

Next, X must become ks before scnorants. Again, given the rules
presented so far, there are only four possible sources of ks in this
pos:l.tion+ 85, S8, ss, and ss. Before # any one of these would give
5 or S as an intermediate stage leading to t.

Of the four clusters, the first three contain s in a position
where retroflexion is not in general predictable. Consequently, if we
try to minimize features in the lexicon, the cluster ss is the best
candidate for X. Underlying cass+mi would give caks+mi by the Spirant
Shifts and cakg+mi by s-Retroflexion; underlying cass#su would glive
cas#su by Cluster Simplification and then cat#su by the Spirant Shifts.

Thus far, we have homed in on the underlying cluster ss. But
Just as Chomsky and Halle had apparently to add a & + 5 rule, given
their solution for X, so we appear to have to add a rule, given our
solution. The problem arises in the remaining environments for the ks
roots, namely before obstruents. Here we have medial clusters like
Ss+t, ss+d, and ss+s, which would yield ks+t, ks+d, and ks+s with our
present rules. Since the correet results are the same as those deriving
from the medial clusters s+t, s+d, and s+5, it seems that we need a
special rule deleting s between s and an obstruent. SPE argued that
the special Backness Adjustment rule was in fact merely a generalization
of an existing rule for &. Similarly (but with greater justification)

I claim that s-Deletion isn't new or special at all: it is a well-
known rule of Sanskrit, 8 general deletion of s between two obstruents,
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illustrated in Table 4 by the active voice forms of the s-aorist.

The entire conjugation of nI-, and the 1 dual and plural forms. for
chid- and tap-, have the structure

( ( a + MODIFIED ROOT + s ) + ENDING )

but the remaining four examples have no s. It is just roots ending

in obstruents, and then only when preceding endings like -tam, -tam,
and -ta, which begin with an obstruent, that lack the s; these forms
are boxed in Table 4. Since Sanskrit already needs s-Deletion, it is
no surprise that medial clusters of ss plus an obstruent are treated
the same way as 5 plus an obstruent. It is Jjust what we should expect.

Table L.

Active s-sorist forms.

ni- 'lead' chid- ‘'cut off' taE- Theat' ENDING
(a) 1 du. nniigva acchraltsva atdpsva -va
T andisma acchaitsma atdpsma -ma
(b) 2 du. andigtam acchalttam atdptam ~tam
3 du. andlstam acchalttam atdptam ~t&m
2 pl. n.niigt.a. acchaltta atapta -ta

This completes the arguments for Ss as a remote representation for
root-final ks. The observed alternations have been explained without
any additional rule apparatus. At this point in their treatment of 3]

Chomsky and Halle consider whether the underlving system they've argued for

plausible or not; they claim--guite incorrectly, I think--that the
addition of 2 to the vowel inventory of English is plausible. Consider
now the corresponding problem in the Sanskrit analysis: I have maintained
that there are roots ending in the cluster ss. On general grounds, this
is an unusual, highly marked cluster (Jjust as % is an unusual, highly
marked vowel). And it is peculiar in Sanskrit (just as ® is peculiar
in English, which lacks other front rounded vowels); there are no

other clusters of unlike spirants within Sanskrit morphemes. Unless

we can in some way explain awey the oddness of morpheme-final ss, we
will have saved a rule only at the cost of lexical complexity, and our
analysis will be no better than SPE's.

The cluster ss would be unsurprising across morpheme boundaries.
Could the final s be a separate formative? As it turns out, there ar
lexical doublets indicating just this analysis. These are bh&- and
bhis-, both 'shine'; sru- and srus-, both 'hear'; and hd- 'leave, go
forth' as well as his- 'go'. THe case is clinched by a precious pair
of doublets in which an alternation between s and ks corresponds to

is
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the absence or presence of final s in the other examples: EET
with akg-, and nas- with naks-, all meaning 'attain'. That is,
there is at least one alternatinngnrn to support the treatment of
surface ks as underlying /s + s/.

There has even been some attempt made to characterize the
meaning of the morpheme -s, which survives in Classical Sanskrit
only in a handful of frozen forms. Gonda has examined the conneetion,
made in many standard sources on Vedic, between bhiig- 'adorn, embellish'
and bhii- 'be, become, thrive'.8 From a careful Survey of the textual
evidence he concludes that 'in the main, the meaning of bhiisati is:
"to make a person or & thing prosper, to add strength to..., to favour
etc."' (Gonda 1959, 87), especially by means of adornments or ceremonies
with magic value. He maintains (90) that the s had causative meaning
and cites bhIs- '"frighten, terrify' alongside of bhI- "fear' as well
as possible etymologies for dvis- 'hate' and ukqﬁ—?Tbe] sprinkle’
treating them as originally mo¥phologically coiplex.

2.3. The German velar nasal

In the previous section I argued that Sanskrit root-final ks
(alternating with s, t, d, and k) should be underlying /S + s/, and
I claimed that the process of homing in on this remote representation
is supported at each step in & way in which the otherwise quite
parallel SPE analysis of 3) as /®/ is not. The generative phonological
literature is full of arguments that home in, but not many of these
are laid out in as much detail as the example from SPE, or the one
I've supplied as a contrast to it. One excellent illustration of the
process is the analysis of the German velar nasal by Vennemann (1970),
who summarizes his arguments as follows:

In §8 we...found that because of a phonological rule, [nl
must be phonologically bisegmental. In 59-11 the conclusion
was forced upon us by phonological and morphological
evidence that the first of these two segments is a nasal,
the second an obstruent. In 512 we were informed by a
phonological rule that furthermore...the obstruent must be
voiced. The nasal assimilation econdition...tells us that
this voiced ocbstruent must be wvelar. The only phonological
voiced velar obstruent of German is /g/...The conclusion is
inevitable that [nl (where it is not flanked by a phonetic
velar consonant) derives synchronically from /Ng/. (77-8).

3. Homing in in syntax

The phonclogical examples of homing in all involve appeals to
simplicity (not necessarily, or even usually, in the technical
sense). There would be nothing to discuss if we didn't have to worry
about keeping down the number of rules, about the wisdom of positing
new underlying elements or combination of them, and the like. In
this respect, linguistic homing in is like curve fitting, the cholce



of continuous curves to fit finite collections of data; there are
certain facts to be accounted for, and there are ways of Judging

some putative solutions as better or simpler than others (in the

case of curve fitting, goodness of fit and simpliecity of the funetion
graphed by the curve).

In the Sanskrit example I made use of an implicit appeal to
explanation as well, when I pointed out that it is no accident that =
ks behaves just like s and § before obstruents--that given the
alternants before soncrants and in final position and given the
fact that Sanskrit has an s-Deletion rule, ks should have the same -
reflexes in the remaining environments as the simple spirants have
there. My analysis, the argument goes, explains the convergence of
forms.

Syntactic applications of homing in tend toc emphasize the
appeals to simplicity and explanation more than the process of
constructing a remote representation bit by bit. The following
subsections summarize two fairly transparent instances of homing in
from the recent syntactic literature.

3.1. Ross' analysis of declaratives

Ross (1970) claims that every declarative sentence has a remote
structure in which the content of the surface sentence is dominated
by & higher structure with the salient characteristics of the explicitly
performative clause

(1) I declare to you that...

These salient characteristics are at least (a) a first person singular
subject, (b) a verb of verbal communication, (e¢) a second person
indirect object, and (d) a direct object with the content of the
surface sentence. Ross argues for each of these points individually--
proposing to show, for example, that peculiar properties of first
person singulars in main declarative sentences reflect peculiar
properties of certain embedded noun phrases, namely those dominated

by wverbs of verbal communication with subjects coreferential to the
embedded noun phrases. Thus, the restriction of the reflexive in

(2) to the first person singular--compare (3)--reflects a restriction =
of the embedded reflexive in (4) to pronouns coreferential with the

subject of the higher verb; compare (5).

(2) This is a story about myself.

(3) *This is a story about himself/themselves.

(4) He said it was a story about himself.

(5) *He said it was a story about yourself/themselves. =

The factual details of Ross' arguments have been much disputed.
For my purposes here, I need only point out that his arguments are ik
arranged to home in on a structure like that of (1), and that they
can be seen as making an appeal to explanation and to at least two
sorts of Judgments of simplicity.
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The appeal to explanation comes in the attempt to provide a
uniform account for two sets of otherwise disparate data, the peculiar
properties of first-person singulars in main declarative clauses
and the peculiar properties of pronouns in general in certain types
of embedded clasuses. The argument runs: it is no accident that there
is a parallelism between these sets of properties, for there is a
single principle encompassing them both, and for an adequate account
of these phenomena the parallelism must be made manifest.

The first simplicity Judement refers to the fact that the structure
in (1)--or, at the very least, each of its component parts--is
independently required in any description of English syntax. The
second appeals to the claim that something very much like (1) is
independently required as an account of the semantics of declarative
sentences, That is, the Ross analysis does not require the postulation
of new sorts of structures. The cost of the Ross analysiz, on the
other hand, comes in the transformational processes that must be
assumed to relate (1) to simple declarative sentences,

3.2. Geis' analysis of conditionals

Another paradigm example of syntactiec homing in can be found  in
Geis' (1973) treatment of unless and only if. Geis argues that the
remote structure of unless is essentially that of in any event other
than that and that only if is similarly related to in no event other
than that, As part of this demonstration he shows that both types of
subordinate clauses’ have properties like those of clauses headed
by event., case, occasion, and the like. He gives evidence as well
that unless and only if have properties in common with exclusive
constructions, for example those following other than, different from,
and except. In addition, he argues that clauses headed by unless
behave syntactically like clauses dominated by universal guantifiers
(1ike EEEJ- while clauses headed by only if behave syntactically like
clauses dominated by negatives.

Again, there is an appeal to explanation--it is no accident that
certain constructions share properties with event-clauses, with
exclusive constructions, with universal quantifiers, and with negatives.
Again also, systematic simplicity can be invoked--the sorts of
structures postulated for unless and only if are independently
required in an adequate English syntax, or at least their components
are, and moreover, something on the order of these structures is
needed for an adeguate asccount of the semantics of conditionals.

The central part of Geis' exposition uses the separate instances
of shared properties to construct piecemeal a remote representation
for the subordinating conjunctions unless and only if. Thereby he
homes in on representations like in any event other than that and in
no event other than that. FHRoss uses the same strategy to compose
higher sentential structures like I declare to you that. These two
articles illustraete nicely the two main lines of inaquiry in 'abstract
syntax", additional sentential structure (Ross on declaratives) and
decomposition of surface lexical units (Ceis on conditionals).
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3.3. Choice problems

In the Gels and Ross examples the representations built up in
the process of homing in are substantially similar to rather super-
ficial representations for other constructions. Sometimes this
relationship between two classes of representations presents itself
as a problem of choice: here are two (or more) types of constructions
which are related to each other (they are near or full paraphrases
of each other, and perhaps alsc they are in complementary distribution
or serve as stylistic variants); is there a structural relationship
between the constructions, and if so, whiech is more basie, or are
both derived from a structure strikingly different from any of the
surface realizations?

Quite a few syntactic problems have been treated in the
literature as matters of cholce--consider the many discussions on the
relationship of passive and active sentences in English and other
languages and on the underiying structure of sentences with 'psych'
verbs, as in (6) through (11).

(6) I am surprised that Marcus admires Publius.
(T) It surprises me that Marcus admires Publius.
(B8) It is surprising to me that Marcus admires Publius.

(9) Marcus surprises me by admiring Publius ‘
in that he admires Publius

(10) I am surprised because Marcus admires Publius.
(11) That Marcus admires Publius causes me to be surprised.

low it is far from clear thaet this is the proper way to treat these
topies. But even in cases where the simple choice approach has been
followed, the analysis proceeds very much as in those of 3.1 and 3.2:
it is argued that one of the constructions has a remote structure
essentially identical to the surface structure of the other.

More and more, it seems that we need remote representations which
incorporate features of each of the surface representations but which
are distinet from all of them; or that we need distinet but partially
similar representations for the various surface forms. The latter tack
is taken, for instance, in recent discussions of the passive by
liasegawa (1968) and Lekoff (1971), who claim that the remote structures
associated with active and passive sentences have much in common with
each other but are not identiecal. Such arguments are immensely more
complicated than straightforward homing in and therefore lie beyond
the scope of this paper.

L. On the method

I hope to have demonstrated in the previous sections that homing
in is a valid argument form in both phonology and syntax; but that
‘the correctness of the analysis in a particular case depends upon the
extent and value of the data, just as the truth of the conclusion of -
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a syllogism depends on the truth of its premises as well as on the
validity of the form. The utility of homing in will also be limited

by theoretical considerations; an analyst committed to conecrete
solutions will reject the method at the point at which it would lead

to analyses unacceptable to him. Moreover, as I indicated in discussing
the syntactic examples, homing in will be used in combination with

other styles and types of argument. What we aim at is, in the words

of Francis Bacon, 'a true and lawful marriage between the empirical

and the rational faculty'.

Footnotes

¥This is a revision of an inaugural lecture at the Ohio State
University, November 29, 1971. Other versions have been presented
at the University of Massachsetts, Amherst (February 18, 1972) and
the Graduate Center of the City University of New York (February 29,
1972). I am indebted to members of these three audiences for many
useful criticisms and suggestions; special thanks are due to Gaberell
Drachman, Ilse Lehiste, David Stampe, Frank Heny, James Heringer,
and D. Terence Langendoen. My thanks to the John Simon Guggenheim Memorial
Foundation for its support of this work.

1. Chomsky and Halle (1968). Hereafter SPE.

2. This section is a much revised and expanded treatment of
section L.l of Zwicky (1965). The transliterations of Sanskrit forms
are essentially standard, but do not show the effects of some late
sandhi rules (in particular those affecting final s).

3. A few roots in s (dis- 'point', drs- 'see', sprs- 'touch',
and sometimes ng:_‘attnin'T_Ehnw k throughout. BSee Wﬁfthey (1960, Th).

. The segment customarily transliterated as ¥, vwhatever its
phonetics, functions as a semivowel throughout Sanskrit phonology.
See Whitney (1960, 20).

5. (C) might be more general, since there are also cases of
s +t. Moreover, it might be possible to combine (B) and (C) into a
single despirantization rule.

6. The argumentation concerns root-final s only. It might be
possible to support a non-obvious source for the fairly common root-
initial cluster ks, but the material in this paper doesn't bear on
the question.

T. A few roots in ks require a different treatment. Thus, Jakg-
'eat' is probably to be analyzed as jaghs, ultimately as /ja+tghas/,

a reduplicated form of ghas- 'eat': this treatment is supported by
the participle Jjagdha, instead of the expected Jagta or jakgita. Two
other roots, mrks- '"stroke' and bhaks- 'eat, parteke of', have
associated forms that suggest underlying /jJ+s/--respectively, mrj-
'wipe' and bha]- 'divide, share'. However, there is no evidence from
alternations in inflection, because all the attested forms of mrks-
and bhaks- have a sonorant following the ks. R

"B, I am indebted to Calvert Watkins for calling this artiele to
my attention.
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9. Also those introduced by if, which is presumably something
on the order of in the event that.
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