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Submitted to the ' Department of Modern Languages on
Sept. 16, 1964 in partial fulfillment of the requirements
for the degree of Doctor of Philosophy.

The theory of generative phonology has been applied
to the studv of the accentual systems of English,
Russian, "and German, languages which have a "stress
accent", in which a phrase will generally contain a
primary stress and several secondary, tertiary, etc.
stresses. In making a generative-phonological analysis
of Japanese, whose accentual system is one of "pitch
accent, in which a phrase can be characterized accentually
simply in terms of the location of a fall in pitch and in
which there is nothing comparable to the several degrees
of stress which can be found in a word in English, it is
my intentlion not only to make an acecurate analysis of the
facts of Japanese but also to shed some light on the
formal rature of such concepts as '"stress accent", "pltch
sccent"”, and "tone language'.

Chap ter I is a sketch of generative phonological
theory. Chapter II--is a description of the rules relating
to segmental phonology in a transformational grammar of
Japanese; it Iincludes a detailed study of verb and
adjective inflection and a discussion of the differences
in behavior of items from different strata of vocabulary.
Chapter IIT is a treatment of the accentual system of
standard Japanese; it contains a thorough discussilon of
the accentual alternations in Noun + Enclitic combinations
and in verb and adjective inflectlon, and the accentuation
of noun compounds; it is ..shown that to predict the
accentuation of Japanese utterances 1t is necessary for
the grammar to contain a transformational cycle of rules.
Furthermore, the rules which assign accent turn out to
have the same formal nature as the stress assignment
rules of "stress-accent" languages such as ?nglish
Appendix I 1s a list of '"pre-accenting" and ‘"de~accenting"
morphemes in Japanese. Appendix II is a brief survey oI
the accentual systems of Japanese dialects.

Thesis supervisor: Noam Chomsky —
Title: Professor of ILinguistics,
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Preface L

- My primary purpose in undertaking the 1nvest1gation
Teported below is to give a generatlve~phonological
analysls of already known data about standard Japanese
rathet than to accumulate new data. A5 a result, the
"Informants" which I have used nave to a large exsent
’been dictionaries and textbooks rather”thnn live persons,

My principal informant has been Hirayama's "Zenkoku
Akusento Jiten" (All-Japan Accent Dictionary), =z« most
valuable work whivn contains a staggering wealth of
Information in addition to an 888 page dictionary which
gives the Tookyoo, Kyooto, and Kagoshima accents for
all the words listed.plus the Tookyoo accent for the
principal inflected forms of verbs and adjectives and
phrases and short sentences containing the relevant
words, the "Zenkoku Akusento Jiten" also contains a
sketch of the accentual systems of the dialects (which
includes a 40 page word 1list glving pronunciations in
12 different dialects) and a comprehensive treatise on
the accentual system of standard Japanese, _

My one live informant was Sige=-Yuki Kuroda, at
present a graduate student in linguistics at M,I.T.,
who I consulted when Hirayama provided insufficlent data
for my purposes. In cases where his idiolect differs

from that reported by Hirayama, I have accepted Mr.




Kuroda's forms, except in the cases where he fer* that
the forms he uses are non standard.

Two other sources from which I have drawn a falr
amount of data are Tashiro's "Hyoo jungo Akusento no
Kyoohon" (Textbook of Standard Japanese) and Eleanor
Harz Jorden's "Beginning Japanese". The former is a
book intended for Japanese who wish to acquire standard
pronunciation; while Tashiro wrote it in the capacity of
a speech teacher rather than a linguist, it is of
considerable interest to the linguist in that it contains
& huge corpus of utterances with accents marked, as well
as some most perceptive observations regarding the
regularities which underly the data, Mrs. Jorden's
textbook also contains a huge corpus of data about
accent and, like Tashiro's book, it enables the reader to
get the feel of Japanese accentuation by going through a
series of graded examples which 1llustrate the various
accentual phenomena of Japanese, I dld not become aware
of the exlistence of Kindaichi's "Melkal Akusento Jliten"
untll I had written the bulk of this dissertation; if I
had had a chance to consult it earlier, I am sure ﬁhat my
sectlon on noun compounds would have been isre
comprehensive, since Kindaichi gilves the mosthfhorough
account I have ever seen of the accentuation of Japanese

noun compounds,

R —

I will transcribe most of my examples using the

Bloch~Jorden romanization, deviating only to the extent

e o N T e e e




of not distinguishing between their symbols‘g and §
nor between n aﬁd'y. When it becomes necessary for me to
indicate more phonetic detall than such an orthography
would allow, I will slimply lntroduce extra symbols ad
hoc at the places where the need arises., When Japanese
place names, etc. occur in glosses or in the text, I will
~ use the Hepburn system of romanization, modified onl& to
the extent of using double letters instead of macrons;
thus I will write kyuusyuusiki YKyuushuu style'. Instead
of [n] I will write [y], which 15 more amenable to
typewriting. |

Since I am an adherent df a school of linguistic
thought which does not béléive in phonemes, my use of
slasnes / / and square brackets [ ] may not be readily
comprehensible to adherents of other schools. The source
of the problem 1s that when one 1s operating in terms of
a system of ordered rules, the lntermediate stages
throuéh which an item passes are neither underlying forms
nor phonetic representatibns; neverthéless, one still
needs some kind of brackets within which to enclose these
intermediate representations, The practise which I have
followed is to use // and [] as relative rather than
absclute symbols, so that when I write "/p/ becomes [h]
intervocal;cally" and give examples like "/kepai/ = [kehail]",
the slashes and brackets will simplyrmean the input and




output (respectively) of whatever rule is under discussion
at the moment. Thus a form which appears in square brackets
on one page may appear in slashes on the next page.
I would like to express my most sincere gratitude to
my advisor, Noam Chomsky, who has had a profound influence
 on my thinking and has been a continuous source of
intellectual stimulation such as I had never encountered
before coming to M,I.T. I am equally grateful to Morris
Helle, whose ldeas can be found on eﬁéfy page of this
dissertation and with whom I héve had countless hours of
stimulating and pleasurable discussion., It is to him and
Prof, Chomsky that I credlt my rapid transformation from
the intellectual counterpart of a 97-pound weakling into
a productive écholar in my chosen field,

I wish to thank Sige-Yuki EKuroda, without whose
asslstance it would have taken me twice as long to get
half the results which I present here§ I have always been
able to turn to him for stimulating insights into the
structure of Japanese, and I must report that in what
follows I have plagiarized from him unmercifully. I am
grateful to Theodore M., Lightner for having greatiy
enriched my understanding of generatlve phonology in many
hours of discussion; I also wish %o thank Mr, Lightner's
wife Lee for so graclously putting up with the ﬁarathon
linguistic bull sessions whichlshe so often has had to




endure. I also wish to eXpress gratitude to G, MHubert
Hatthews and Akira Komai for useful comments on ang
criticisms of . 'sections of this dissertation, to Rev.
Willem A, Grootaers for introducing me to Japanese
dialectology and assisting my study in that ares while

I was at Seton Hall University in Summer, 1963, to
Arnold Satterthwait and Eries Garcia, who by acting as
devil?s advocate have helped me to see more clearly just
where I stand on phonological theory, and to Phyllis
Hershfang, who proofread this‘manuscript and made many

valuable suggestions for its improvement,




CHAPTER I
GENERATIVE PHONCLOGICAL THEORY
AkberTyalua pAdeTca camiiy

TPYNHNM, AN — BEPHES CIazaTh —
eﬂMHCTBeHHb\M TPYAULIM QoIVocom

SNoHcKkoY doHeTHICH,
==~ E, D. Polivanov

1«1 The notion of a grammar

"Aecentuation is the most difficult, or more correctly,
the only difficult problem of Japanese phonology"., Thus in
1924 Polivanov characterized the contrast between the
complexity of the Jepanese accentual system and the
relative simplicity of everything else in Japanese
phonology., Accordingly, in the following generative-
phonological treatment of Japaneﬂe phonology, I will devote
particular attention to the accentual system,

Following Chomsky [3], I assume that the grammar of

any- language has the following components:

structure Rules of

: - combination
‘Jexicon{

1. A constltuent structure component, which generates

i

Constituent j — JSemanticy

*{Trans”ormational- PhOHOlO”luai]

the basic sentence shanes of the language, A basic sentence
shape is a string of "dummy symbols" with -z labeled

immediate constitueat (IC) structure, for example,
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2. A lexlcon, which consists of a 1ist of the morphemes
of the language, together with full idiosyncratic
information about each morpheme: all information needed
to characterize 1ts morphophonemic, syntactic, and

semantlc behavior,
3e Rules of combination, which fill out basic sentence
shapes by inserting morphemes or other basic sentence
shapes in place of the dummy symbols. For example, the
rules of combination allow one to substitute morphemes
into the structure given above and obtain the structure
NF. Aux VP
Bill ?rLs Y NF

wash Bill

underlying "Bill washes himself", afid to subsiitute that
and various morphemes into the structure

S

//]\
NF Aux VP
R~

X Past Y NP p

and obtain the structure




LR

S

NP  Aux VP
f PasL W NP NP
tell Bill é
- NF/AY"‘RV?
Blll Pres NP
' sth BLll
The output of the rules of combination is the "deep
(syntactic) structure" of an utterance. The abéve‘tree
diagram is thus the "deep structure" of the utterance
"I told Bill to wash himself". | |
| 4, A semantic component; which assigns interpretations
to the deep syntactlic structures of sentences,
5. A transformational component, which carries
out order changes, deletions, and other operations on the
deeﬁ structure of a sentence, thereby éonverting it into
the "surface (syntactic) structure" of the séntence. For
empie, the transformational compbnent converts the
last tree diagram into
S
W Aux VP
{ Past Vv p NP
te{l Bgll ;

f)

'ATX ;;g\x

to ] NP

wash le self
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which is the surface structure of "I toid Bill to wash
himself".

6. Filnally, a phonological component, which
assoclates the phonetic representation of an utterance
to 1ts surface syntactic structure.

1.2 The function of the phonological component

What I will say below will be confined to a
discussion of the lexical and phonolozical components of
a transformational grammar of Japanese. My task 1s to
find approrriate ways of representing the morphemes of
Japanese in the dictionary and to gilve a set of rules |
“for converting surface syntactic structures involving
those dictionary representatlions 1nto the\correct
phonetic form.

1.2.,1 Phonetic representation.

Before going on, it will be necessary for me to make

precise what-I mean by the "phonetic form" of an hﬁéerance.
By "phonetic fofm" I mean a representation in which all
phonetic characteristics subject to linguistic regularity
are represented., Any actual speech act will, of course,
exhiblt many characteristics which will not be lincluded

in fhe phonetic representation, namely those which are the
result of extra-lingulstic factors such as the slze of the
4speaker's vocal organs, his state of mental alertness, the

possible presence of chewing gum in his mouth, etc. In the

i e RN A A T T
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phonetic representation. only those characteristics are

—

marked whose preserce or absence is determined by the
anguage itself,

A phonetic representation in this sense 1s a rather
tall order, since very fine details of pronunciation may
8%111 correspond to linguistic regularities in a
language, Ome might attempt to 8implify the problem by
Separating those phonetic characteristics unichﬁpiay a
role within the language from those which, while a part
of the language, are a superficial part of it, where by
"superficial" features I mean those which play 1little or
no role in coneitioning varlants of other Ssegments, If
Buch a notion makes sense, then 1t would be possible to
divide the phonological component of the grammar of a
language into two parts: the Ehcnologica rules, which
involve only a 1imited set of phonetic features, and the
'feature interpretation rules, which convert "systematic
phonetic Tepresentations" in terms of that small set of
features into detailed phonetic representations. The mos+t
ambitious and valuable attempt in this direction has been
Morris Halle's use of Jakobson's theory of distinctive
features'. Jakobson's goal was actually quite different,
T ; ﬁ. Jakobson, C. G, M, Fant, and M, Halle, "Preliminaries

to Speech Analysis", MIT Press, Cambridge, Mass,, 1951,
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namely to set up a minimal set of acous tic/physiological
oppositions in terms of which all distinctive (1.e.,
phonemic) oppositions between Segments could be expressed.
However, Halle and/his disciples have used the Jakobsonian
system 6f featuré; wigh conslderable success as a system
of "systematic phonetic representation" of utterances,
Since the topies which I will discuss in this dissertation
can be treated without going 1nt6 really fine phonetic
detalls, 1t will be sufficlient for my purposes 1if I accept
the Jakobsoniaa system of features as providing a system
of systematic phonetic repreéentation. I will thus assume
that the phonological component of a grammar of any
language splits into the two components indicated above:
features, and feature interpretation rules, which convert
the Jakobsonian féaturg_specificationa into ranges of
physical variables. Let me clarify the roles of these two
parts with an exampleag Hindl has a binary opposition of
espiration; the phonological rules will Yileld systematic
phonetic representations in which the aspirated members

of this opposltion are marked [+ tense] and the unaspirated
members [- tense]. However, phonetically there are not two
but three degrees of aSpiration in Hindi: voiceless
"unaspirates" have a perceptible~amount of aspiration,

2) 1 am grateful to Avaold Satterthwait for calling

this example :o0 my attention.

e s o e e M
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although not so great an amount as do the true "aspirates",
The relevant "feature interpretation rules" assign
segments‘three'degrees of aspiration (none, small, fuil)
according to their Jakobsonian feature composition,
1.2.2 Underlying representations

The part of the phonological component which I will
concern myself with will thus have as 1its output matrices
of binary feature specifications: an utterance will be
represented as a sequence of Segments and each segment
will be represented as a set of values for-the.dakobsonian
features. I must now consider in greater detail what the
input to these rules will be. I have already said that
the rules operate on the surface syntactic structure of
an utterance, that is on a representatiqn which indicates
a sequence of morphemes with a labeled immediate
constituent‘structure.

The representation of a ﬁorpheme must in some way- be
a specificatiqp of all its idiosyncratic properties, Not
all English verbs can take an animate object; therefore
the representation of the verb "surprise" must'dﬁﬁtain
either the information that it can take an animate object
or some other information from which that information can
be deduced. Not all English morphemes correspond to a
stretch of sound beginning with a volceless bilabial
Stop; therefore the representation of the prefix '"pre-"
must contain information from which it can be deduced

that a bilabial stop occurs at the beginning of the

e e e A SR Y TR 8 i i et g e e




corresponding stretch of sound. Not al) English verbs
form the past tense by ablaut; therefore the representation
of the verb "sing“ must contain information from which it
can be deduced that the past tense form is "sang" and
not "*singed", |
It will be noted that much of the ldiosyncratic
information about morphemes relatem to the phonetic form
of utterances involving those morphemes, One way of
representing this information is the so-called item-and-
arrangement representation,‘in which a 1i1st of the
phonetic and phonemic shapes a morpheme can take is
glven, together with a 1ist of the environments in which
the different shapes occur. Thus the English morpheme
"spit" would be represented by a list of four alternants
/splt, spiD, spmt, sp®D/ (D denotes the voiced alveolar
flap) together with the statements
/spit/ occurs except when PAST or PP (the past
participle morpheme) or an unstressed vowel follows,
/spiD/ occurs when an unstressed vowel follows,
/spet/ occurs when PAST or PP follows but is not in
turn followed by an unstressed vowel,»

/speD/ occurs when followed by PAST or PP_plus an

unstressed vowel,

However, an 1tem-and-arrangement representation fails
to meet the important requirement (which I will assume to

be imposed on aii linguistic description) that dictionary e
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entries contain no redundant information. Note that in the
above example many pleces of information are stated four
~ times. For example, the morpheme "spit" alwgys corresponds
to algtretch of sound which begins with /sp/; but instead
of this information being stated just once, 1t 1is
included in the representation of each of the four
altefnants3. Furthermore, much‘of the information which
the {tem-and-arrangement representation includes does not
have to be marked in the dictionary entry at all, since
1t does not correspond to jdiosyncrasies of the particular
morpheme but is a consequence of general principles about
the languagze. For example, since initlal consonant®
clusters in English can only begin with /s/, 1t is
unnecessary to say that the first segment of "spit" 1is
/s/: 1t is sutficlent just to give the informatlon that
it is a consonant, and all other informatlon about 1t
(fhat it 1s volceleég, that 1t is a fricative, that 1t
is dental? that 1t is strident) will be predictable.
T 3 En a grammar of my own idliolect, where there are
six alternants (the above plus /spi?/ and /spR?/),
it would-be represented six times.,

) I use the term "consonant" here to exclude

liquids,.

e S Sy e - e N e e T e AR R e B
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Similarly, 1t4is unnecescary to say that "spit'has
alternants /spiD/ and /sm[D/rbefore an unstressed vowel,
Since morrhemes which endyin /t/ in other environments
always have an alternant in /D/ when followed by an
unstressed vowel, Moreover, if the fact that a verb forms
1ts past tense by ablaut is considered to be a feature of
the entire morpheme (Just 1like, say, the feature of
taking an inanimate subject), then it is unnecessary to
say that "spit" has an alternant /sp®et/ before the past
tense morpheme, since the fact that the vowel 1is /®/ will
" be predictable from the fact that the morpheme is
ablauting and that the present-tense vowel is /1i/,

If all of this redundant information 1is omitted from
the ltem~and-arrangement representation, all that remains
1s the following: "spit?1s an ablauting verb stem whose
phonetic form consists of a consonant followed by a

- bllablal stop, followed by a lax front vowel which is high
except in the past tense and past participle, followed by
a dental stopvwhich i1s voiceless except when an unstressedq
vowel follows, However, note that even thls representation
st111l contains redundant Information, since the clauses
"except in the past tense and past participle" and "éi&ébt
when an unstressed vowel follows" merely point out facts
which are completely predictable from the rules of the
language and the other information in the representation

of the morpheme: these already imply that the vowel in

B T e D it
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the past temse will be low and that the rinal consonant
wlll be voiced before an unstressed vowel. -  ~ -

‘But here a difficulty arises. So far, I have been
tréating-the Information contained in the representation

as i1f 1t were a set of statements about the morpheme. If

I omlt the clause "except when an unstressed vowel
follows" from the statement in question, I end up with
the statement that the final segment is "a dental stop
which 1s voiceless"; however, that statement is false.
since the segmént in question is often voiced. But any
qualirication which might be added so as to yleld a true
statement would be equlvalent to the redundant clause
which, by the criterion of non-redundant dictionary
entries glven above, -must be omitted from the representa-
tion, The simplest way out of this dilemma is to consider
the Information in the representation not as a set of
statements but rather as a set of abstract marks. Instead
of making a statement about the volcelessness of the final
segment of "spit", I will simply represent the morpheme as
having a final segment with the abstract mark [- voiced].
When a dental stop 1s followed by an unstressed vowel, the
phonetic realization will be volced regardless of whether
the syntactic representation contained the abstract mark
[- voiced].

The abstract marks which I have Just introduced are

known as '"classificatory rfeature specifications". They
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indicate not that the corresponding Jakobsonian feature
must be present phonetically, but merely that it will be
present unless some other condltion causes it not to be
present. The resulting representation of "spit" thus
contains some i1tems of information which relate to the
morpheme as a whole (that it is an intransitive verb,
that 1t may take a directlonal complement, that 1% forms
the past tensé by ablaut) and other items which refer to
individual segments of the phonetlc realizaticn of the
morpheme; these latier ltems can be displayed as a matrix
of values (+ or =) for the classificatery features, say,
(s) (p) (1) (%)

consonantal + + - +.

obstruent + +
grave + - -
60mpact -
. diffuse +
-tense -

1.2.3 The rules Sf the phonological component

Suppose for the moment that all morphemes are indeed
represented according to the above scheme: a classificatory
matrix of feature specifieations plus some information
relating tq the morpheme as 2 whole. The rules which
convert the syntactié representations of utterances into

phonetic representations then must be stateable solely in
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terms of these two kinds of features ("segment features"
and "morpheme features") and syntaetic'categories and -
junctures; of which mofe wlll be said later, The effec£
of the individual rules must thus be to add or change
feature specifications and possibly also to add, delete,
or rearrange entire segments. Note that for a rule -
which performs operations of any of these types, the
output is an object of the same type as the lnput, namely
a matrix of feature specifications.

To appreciate the consequences of this fact, it 1s
worthwhile to consider the implications of the contrary
situation, namely that of a description which does not
use features but rather treaﬁs the items involved (phones,
phonemes, morphephonemes) as indivisible alphabetic
symbols; this latter position is, of course, shared by
a8 great many American linguists. A description in such
terms involves several levels of representation and sets
of rules for converting from 6ne level of representation
into another (say, for converting a phonemic representation
into a phonetic representation or a morphophonemic
representation into a phonemic representation). The input
and output of these rules will thén be objects of different
types, say, strings of phonemes as input and strings of
phones as output,. |

Note now that thefe are baslcally two ways in which

rules can apply: sequential or simultaneous., In sequential
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applicatién, an input string ¢ (say, a string of phonemés)
will be converted into an output string Y (say, a string

of phones) through several 1ntermediéte stages: first

some rule will replacz some element of‘? by something,

thus ylelding a new string(P1; then some rule will replace
some element oi“?1 by something, thus ylelding a new string
45, etc., until some condition is reached which 1is
stipulated to ferminate the process (one possible convention
is that the process terminates whenever there are no more
rules which would be applicable ito the stiing, 1in which

case the rules are said to be random sequentlal; another

possible convention is that ‘the rules are assigned a fixed
order, that they apply in preciselj that order, and that
the process terminates when the end of the list of rules
is reached, in which case the rules are sald to he
ordered). In simultaneous application, there are no
intermediate stages; the rules involve only items present
in the input string (rather than also items created by
other rules, as is possible in the sequential case) and
simultaneously replace each item in the input string by
the corresponding piece of the output string.

In the work of most American linguists, sequential
application of rules, whether random or ordéred, is

excluded, since it violates the prohibition against‘one
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type of "mixing levels" by allowing representationé which
are, say, part morphoﬁhonemic and part phonemic, or part
phonemic and part phonetic.5 They thus require their

rules to apply simultaneously.6

However, in a description where a segment is treated
as a set of features rather than as an indivisible
alphabetic ltem, the rules could perfectly well apply
sequentially, since (as pointed out above) in this case
the input and qutput of any rule are objects of the same
type. Let me at the outset exclude the possibiiity of
rules in terms of bhonologii?l features belng random
sequential., While there are parts of a grammar which 1%
is natural to describe with a set of random sequential
rules (€.Z., the “"combination rules" of p. 10, where one
) f53 Eh;re 1s another quite unrelafed meaning to the term

"mixing of leVels"; which relates not to the form of a
grammar but to the "discovery procedure" used in
arriving 8% it, namely the use of "nigher level"
information in deciding how to anaiyse things oﬁ a
"lower levels .

6) Many linguisté speak not of "rules® but of "state-
nents". However, since a statement of; say, "%b/ has
the allophone [pP] before vowels" is cléarly‘eqqivalent
to a rule "/p/ =9 [p?] in env. ____ Vowel", I can just

as well speak of rules.
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Slmply imbeds sentences and lexical items into suitable
vacant slots until there are no more slots left to fi11),
1t 1s unreasonable to expect the rules of the phonological
component %o be random sequential, since the underlying
representation of an utterance determines its phonetic
form almost uniquely (the correspondence is non-unique
only in cases of bhoﬁological free variation), so that
the only freedom which can be expected in the application
of the rules is the option of either applying or not
applying a certain small number of rules. I thus conclude
that the rules of the phonological component must apply
elther simulfaneously or in a fixed order.

A great saving in the complexity of the rules and a
great increase in the insight which they provide into the
workings of the language is obtained if the rules are
assumed to be ordered rather than simultaneous.' One
Treason whycthis is the case is provided by a consideration
of any morphophonemic process which applies to items
which can undergo any of a variety of other processes.
Unless the rules are orderéd, the rules in question will
have to be complicated by the addition of side clauses
which cover all cases where more than one of the rules
appllies, A grammar of Russian with ordered rules woulgd,

7) Halle [2], Chomsky [2].
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for example, contain the two rules:

1. Final /1/ is deleted after a velar consonant.

2, Final obstruents become volceless,
which would apply in precisely that order (note the past
tense forms ok = zeg & 1 'he burned', ygla = seg & 1 & a
'she burned'). In a grammar with simultaneous rules, rule
2 would have to be modified to read:

2'. An obstruent becomes voilceless if it is final or
is followed by final /1/.
There is also a regressive assimilation of volcing of

obstruents which operates even across word boundaries:

Yog bi 'were he to burn' (butlgok 1,1 ‘whether he burned').
The grammar with ordered rules would simply have rules 1
and 2 followed by the rule

3, An obsfruent assumes the voilcing of an immediately
following obstruent. |
(rule 2 converts Yog#bl and Yog#l,1 into Yok#bi and
Yok#l,1; rulesBvtheniconvents thehfopmérs: inko Yog#bi
but leaves the latter unchanged since /1/ is not an obstru-
ent), However, to take care of this phenomenon, a grammar
with simultaneous rules Wbuld have to modify rules 2 and

3 to read:

o", An obstruent becomes voiceless if it is elther final
or followed by final /1/, provided‘in addition that it is
not followed immediafely by a volced obstruent.
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3". An obstruent aséumes the volcing of an obstruent
which elther follows 1# immediately or is separated from
it by word-final /i/. A '

As mare and more rules are added, the qualifications
vhich would have to be added to the rules already present
would continue to grow in this fashion, and the grammay
would contalin some rules which would contain pieces of
virtually every other rule in the grammar. I will thus
assume henceforth that the rules of the phonological
component will apply sequentially and in a fixed order.

1.2:4 The relation.between feature specifications in the
lexicon and those in phonetic representations.

I arrived at the underlying representation which I
assigned to "spit" through the "discovery procedure" of
first writing an ltem-and-arrangement description and then
omltting predictable information about alternants,
Consequently, the feature specifications which appear in
the.dictionary representation are physically manifested in
one or more of the alternant phonetic shapes of the
morpheme; indeed, I in effect picked one particular
alternant as basic and showed that all the other alternants
can be predicted from it. However, 1t was purely fortuitous
that thé above discovery procedure yielded a useful
underlying form, I% is often the case that the appropriate
underlying form for a ﬁorpheme not only does not correspond

to one of its alternants but indeed involves feature
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specifications which are never manifested phonetically,’
aé, for example, in the éxampléngited in Halle [2] of a
Russian dialect in which certain vowels which are alwayé
manifested phonetically as low must be represented in
dictionary entries as mid. In classical phonemics, this
dtaleet: has a 5-vowel system: /i,€, a,2, u/. There 1s
a process of vowel reductlon which affects the pretonlc
vowel as followéz if the stressed vowel is /a/, then the
pretonic vowel is /i/; if the stressed vowel is /i/ or /u/,
then the pretonic vowel 1is /a/s words in which the stressed
vowel is /&/ or /D/ fall into two classes: in one class
the piretenté vowel is /a/ and in the other 1t is /1/.
Halle's solutioy is to represent the /€/ and /»/ for which
the pretonic vowel is /a/ not as /E/'and /3/ but as /e/
and /o/, so that the underlying forms will have a 7-vowel
system. The vowel reductlion rule is then simply a
dissimilation of vowel height: the pretonic vowel becomes
/i/ before a low vowel (/E, a,? /) and /a/ before a non-low
vowel (/i, e, o, u/). A later rule coalesces /e/ with /&/
and /o/ with /9/. This solution could not have been
obtained by the discovery procedure given garlier of writing
' an iteme-and-arrangement description and then omitting all
redundant information, since in the ltem-and-arrangement
déscription, accented /Ey's and /J/'s would be represented

the same way regardless of what the vpretenied vowel was.

]
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However, there is no reason to restrict linguistic
dééériptions to those which are yieldea by a fixed
discovery procedure. I follow Chdmskyd in holding that
the proper goal for a linguistic theory is not tgbrovide
a procedure for converting data into the grammar of the
language, but rather to provide a formal characterization
of the notlon of 2 grammar of the language plus a way of
evaluating grammars which allows one to choore between
the possible solutlons. For tne moment I will accept as a
grammar of tha language, l.e., as a candidate for the

- grammar of tne langﬁage, any set of representations of
morphemes and system of rules fq: converting undérlyiug
representations into phonetic form which is of the same
formal nature as tne systeﬁs discussed so far, namely in
" 78 syntactic Structures, ch. 6, Note also Hockett's
remark "It is poséible to be aﬁ adherent of the God's=-
truth doctrine in linguistics, and none the less to
be convinced that the search for some one "correct"
set of procedures for phonemiéization, appliceble to
any and every language, is chimerlcal. This 1s tae
current position of the present writer" (C. F. Hockett,

"Short and Long Syllable nuclei", Int. Journal of
American Iing., vols 19 (1953), pp. 165=171).

et
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which each morpheme 1s represented as a matrix of
classificatory feature specifications plus a set of
morpheme features, and in which the rules apply in a
fixed order and have the effect of adding or changing
feature specifications or of deleting, inserting, or
permuting segments. Iater in thils dissertation I will
nmeke various further restrictions on what will be
admitted as possible grammars.
1.3 The shape of phonological rules
1¢3%.1 The features

The Jakobsonian features to which I will refer beiow
are:

{. Consonantalness, which opposes liquids snd true
consonants ([+ cns]) to vowels and glides ([~ ens]),

2..Vocalicness, which opposes vowels and ligquids ([+ voc])
to glides and true consonants ([=- voc]).

3. Obstruence, which opposes stops; spirants, and
affricates ([+ obs]) to liquids, nasals, glides, and vowels
([- obs]).

4, Nasality, which opposes segments with an open nasal
passage ([+ nas]) to“éegﬁents pronounced with a closed
nasal passage”jjf_nas]).

5 Continuance, which opposes segments with closure of
the oral cavity (stops, affricates, nésals; flap or trilled
[r1) ([~ ent]) to those without (spirants, 1], glides, |

s B R G R
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vowels) ([+ cnt]).

6, Gravity, whilch opposes dental and palatal consonants
(r¢] and;Eg],.Which are [=- grv]) to velar and labial
consonants ([k] and [p], which are [+ grv]) and front
vowels (which are [~ grv]) to back vowels ([+ grv]).

7. Compactness, which opposes velar and palatal'
consonants ([+ cmp]) to dental and labial consonants
([= cmp]) and low vowels ([+ cmp]) to non=-low vowels
([- cmp]).

8, Diffuseness, ﬁhich opposes high vowels ([+ dif]) to
non-high vowels ([- dif])} for consonants, diffuse means
the same as non-compact.

9. Volecing, which opposes segments pronounced with
vibrating vocal cords ([+ voice]) to those pronounced
‘without ([- voice]).

10. Sharpness, which opposes palataiized segments
([+ shp]) to non-palatalized ([~ shp]).

11. Flatness, which opposes segments with a secondary
constriction at the periphery of the oral cavity (L.e.,
elther 1abialized or,phafYngialized segments, which are
[+ £1t]) to those without ([~ £1t]).

12;“Stridency, which opposes segments with high
turbulence of the egpiratory air to those without (ceges
[£] is [+ str] but [P] is [- str]; affricates are [+ str])
and the corresponding simple stops are [- str]).

Tt is to be noted first of all that these features

are binary, l.e., that in the systematic phonetic"matrix
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each segment will be specifled with a value of elther +
or = forwgach of these features, and secondly, that they
are relative: they speclfy an Opposition along a dimension
rather than an absolute value on that dimensian, 80 that,
for example, the "front" member of one palr of vowels
which differ only on the front/back dimension (gravity)
could very well be as far back as the "back" member of
another palr. |
1.3.2 How rules operate; blanks.

Above I made the demand that the dictionary entry of
a morpheme contain no redundant informatlon; such
information would be omitted from the dictionary entries
of the relevant morphemes and then filled in by rules. The
dictionary répresentations constructed according to this
demand will then-involve natrices of feature specifications
which will contain not only pluses and minuses but also
blankg.,SuppoSe for a moment, however, that there are no
blanks and consider the problem of deciding which segments
a rulevapplies to. A typical rule might be, say,

[': 0bS] _ [+ voice] 1in env. [+ °onsy

grv , + voc
which could be tramslated into words as " a non-grave

[~ ens],

obstruent becomes voiced when preceded by a consonantal
vocalic segment (a2 1liquid) and followed by a-non-consonantal
ségment". In the body of this dissertation, phonological

rales Will be written in this format. However, for the
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purposes of the discussion here, 1t will sinplify. things
1f the rule 1s rewritten in the form

(3 $as1t 32500~ cns]

{

[+ volce]
The line [ SBSI[H 9BS][~ ens] will be called the analysis
of the rule. To detérmine what segments of an utterance
this rule applies to, one examlnes all 3=-segment long
pieces of thé utterance. If such a piece contalns the
analysis of the rule, in the sense that its first segment
contains the feature specificatlons [I ggz], the second
contains [t ogs], ﬁnd the third contains [- cns], then the

v

rule will apily and meke the second segment [+ voiced] -
(regardless of what other feature specifications the
segments might contain). The 3-segment pleces to which the
rule does not apply will be (still under the assumption
}that there are no blanks present) those which are distincdt
from the analysils in the sense of having a + somewhere
where the analysis has é - or having a - somewhere where

the analysis has a +. For example, 1f one were given the

matrix

12345
cns = 4+ + = -
voc 4 4+ = 4 =
0bS we = 4 = =
grv + = = = +

the rule would not apply to the piece 123, since segment 1

contains [~ cns] where the analysis calls for [+ cns]; 1%
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would apply to the pilece 234, which contains all the
feature specifications of the analysis, and segmeht 3
would thus become [+ voiced]; it would not apply to the:
pilece 345, since 3 contains [~ voc] where the analysis
callls for [+ voc]. A 3~segment piecé will either contain
the analysis or bé distinct -from 1t. If the former, the
rule applies; if the latter, it does not apply.

Now let us return to thé real sltuation in which a
feature matrix may involve blanks, Here the situation
cculd arisgse that a piece of an utterance neither contained

nor was distinct from the analysis, For example, in the

matrix
12345
cng - -
VOC + 4+ = + =
obs - - -

grv + = o+
the piece 234 neither contains nor is distinct from the
analysis, since 2 1s unmarked for consonantalness while
all -the other feature specifications named in the ahalysls
are present, What happeﬁs in this case? Should the rule
apply on the gmounds that the plece 234 is non-distinct
from thle analysis or should 1t fail to apply on the grounds
that the plece does not contain the analysis? One could, .
of course, introduce a convention that a rulé applies to
réli pleces which are non-distiﬂdi-ffom 1ts énaljsiénor

that a rule only applies to those pieces which contain its
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analysis; however, either convention can lead to
undesirable results, as 1s shown by the following example
constructed by T. M, Iightner, Suppose that there are
three segments I, II, and IIT and three features A, B, and
¢, for which I is marked [+ A], II is markéd [~ A], III is
unmarked for A, and all three segments are unmarked for B
and C, and that there 1s a set of rules

to [ 1 == [+ 21,7

2. [+ A] == [- B],

3s [= A] ==3 [- Cl.

These rules would convert the initial matrix I IT IIT
' A+
B

o;
IT TIII 4if the convention were adopted that

+ -

into

+ 1+

A
B
C
~a rule applies to all pleces non=-distinct from 1tsbanalysis
and into I TII TII if the convention were adopted that a
L.
C+ = +
rule only applies to those pleces which contain the
analysis of the rule. In either case, the resulting feature
specifications for i, II, eand III are now mutually distinct,
i.ee, for any two of them there'will be a feature for which
e 15 marked + and the othe?r -. But this means that the
single “binar&" featuﬁévA would have been used to
gegrgseﬁt a 3-ﬁay contrast, i.e., the blank for feature A

9) I.e., all segments become [+ B, + Cle

R




35

would no} corresPQnd to redundant informaiion but would
actually carry the information that segment III is dlssinct
from segments I and II, so that what was ostensibly a
binary feature would be functionlng as a ternary
feature., In order to preserve the notlon that the informa-
tion carried by a binary feature should be a 2=-way contrast
and that a blank should bear no informatlion, it will be
necessary to impose constraints to prevent éifuations such
as that just discussed. This can be done in two ways. One
is to accept one of the above applicability criteria but
impose constraints on the rules which would pracldde the
possibllity of a blnary feature functioning as ternary; the
other is to restrict the dictionary forms and rules in such
a way that it becomes unnecessary to have any such
applicability criterion at all. Chomsky and Halle
currently take the former position; I take the latter, as
did Chomsky and Halle until 1963, although in a slightly
different version from that which I take.

Ehe position which I will take throughout this
dissertation is that information in a dictionary entry
is redundant whenever the behavior of the morpheme in qQues=

tion is independent of that information. I interpret this

a5 meaning that the feature specifications which 1t 15

proper to leave blank~in dictionary entries are those which
play no role in the operation of the rules, in the sense that
the rules would yleld exactly the same results no matter

what information was entered in those feature specifica-
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tions. I thus éormulate the followlng constraint on
grammarSi
The dlctionary and rules must be such that 1f the blanks
in dictionary entries are f41led in with pluses and
minuses in a random fashlon, the rules will generate
the same output regardless of how the blanks are filled
ine.
What thls mesns is that a "blank" is not to be interpreted
as "a feature specification slat which contalns nelther a
plué noixa minus"” but rather as "a feature spec;ficatibn
slot which cbntains either a plué or a minus, bat it
doesn't matter which". Since any pilece oftfeature
specification matrix'containing no blanks will either
contain or be distinct from the analysis of any rule, no
applicabilify eriterion is needed. Moreover, with this
restriction on grammars, an extremely simple characteriza=-
tion can be given of the motion "phomologically well-
formed utterance" in a language:'a phonologically well=-
formed utterance is agything which can be generated by
taking a well-formed syntactic representation, replacing
the lexical items in 1% By random matrices of pluses and
minuses (no blanks!), and applying the rules of the

phonological component.10

1G_) The present position of Chomsky and‘Hélle is
hard to describe, since i1t is to some extent still in
a programmatic stage. It involves allowing a rule to

apply to any piece which is non-distinct frbp the analysis
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I now turn to the matter of brackets, parentheses,
etc., which is generally known under the misleading term
of "notational conventions". The term 1s misleading
because the use of a "notational convention' actually

M’-implies a substantivgvclaim about 1anguage11 if it is used
in connection with an evaluatlon measure which chooses as
optimal that grammer which 1s in some sense "shorter"

of the rule and excluding grammérs in Whidh a blaﬁk is
£11led in on the basis of information which is "derived
srom" that blank, as would be the case in whatever Tule
£111ls in the A-specification for segment III in the
above example: unless that rule makes the three segments
all have the same specification for feature A, it would
have to fefer to some feature for which they are marked
differently, i.e., B or C; but those feature specifica-
tions were put'in by a rule which referred to the A=
‘specification now to be put in. However, Chonsky and
Halle have not yet found a formal property of grammars
which would characterize that set of grammars %o be
excluded, and it is ﬁot at all clear just how that
would be done,

11) See Noam Chomsky, “"Aspects of the Theory of Syntax",

sec. 1.7 (M.I.T.-Press; to appear 19655.
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(s
than all others. Thus the fact that a palr of rules
(1) A=> B in enve W X

.A. -'9 B 11‘1 enve Y Z
can be abbreviated to a single rule
A «3> B in env. W X

Y Z
which "counts as 6 symbols" rather than as 8, whereas

& pair of rules such as

(2) A=> B inenve W ___X

Be>» A inenve Y ___ 2
can not be abbrevi'a\ted by any "eonvention? corresponds
not merely to the fact that linguists have Jjust happened
to 1ntrodi1ce a notational device in the one case and not
in the other but rather to an assertion that language
utilizes configurations such as (1) bat not those such as
(2) in a signiflcant way.
The following conventions are used in the rules:

‘1. Curly brackets are used to indilcate a logical
disgunction. For example, [{.,.cgf.g] means & non-consonantal
segment which is elther grav; o:]f- non-flat, More precisely,
a rule ';anolving ({,,_C%%T;ﬁ operates as a sequence of tWo

- cns
+ grv

the second to [~ g"lli] segments; these two rules apply in

rules, the first of which refers to [

precisely that order. When a rule contains more than one
pelr of curly brackets, it will sometimes make a difference

which pair is expanded first. In such cases brackeis will
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.
be numbered, the lower numbers going to the bracksts which
are to be expanded first. Thus a rule

A -5 B 1in env, {g} ___ {E}
. " Fo

is equivalent to the palr of rules

A =3 B Iln env., C {f}
A - B in env. D ___ g} -
and is thus equivalent to the ordered set of rules

1. A -> B in env, C E

2, A => B in env. G F
3 A =9 B in enve, D E
4, A = B in enve.e D F

If the subscripts.on the brackets were interehanged, the
effect would be to change the order of the sub=-rules to

1, 3, 2, 4. There will be many cases in which the ordering
of the subfules is immaterial; in those cases I will omit
the numerical subscripts from the brackets. If two palrs
of curly brackets have the same subscript, they are
expanded simultaneously and corresponding items within

them are to go together. For example, a rule

+ Ccns

- CAST o + fl1t in env. + Vvoc
[+ 'voc] > L + cmp ] — {+ cnt
- 1 - ecnt

would mske & vowel rounded before [1] and low before [r].

2. -Parentheses denote an-optionally present element. ... ...
Thus a rule with the environment ([+ nas])# applies to

any segment which is either word-final or separated from
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;
a following word-boundary only by a nasal segment.
Parenthesés thus appear to be a special case of disjunctlon,
namely disjunctlon in which one of the terms 1is null, so
that & rule A(B)C could be written as elther A{gkc or as
A{zgc. It makes a difference whether the B or the @ comes

" first, since a rule contalning curly brackets is equivalent

to an ordered set of rules. One might then suspect that a
need would arise for two kinds of "parentheses": one
corresponding to a situation in which a rule»applies first
when an optional element is present and then when it is
absent, and the otﬁer corresponding to the opposite order
of application. However, I hafenyet to find an instance in
which the latter type of parentheses was needed; all cases
known to me in which the order of the subrules mattered
are of the foymer type: first the rule applies to ltems
containing the optional element, then to ltems lackling 1t.
For example, the English "auxilliary attraction rule"”, which
mo&es a constituent of the form Tense,&u({ggdzl}) to the

: av

beginning of an interrogative sentence, 1s equivalent to a

sequence of two rules:

| | Modal
a. prepose Tense & jbe
have

b. prepose Tense

e N S S

~-which must apply in the order ab, since -if (b) wereteo

apply before (a), then (a) would never apply ((b) would

separate Tense from a following Modal, be, or have), and
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such ungrammatical items as
#Does John be here?
#Do you have been feeling well lately?
#Did he can do 1t%?

would result,

Now consider the following rule in the Nagasaki
‘dialect of Japanese: in a phrase of a certain type, the
2nd syllable becomes high-pltched if there are more than
two syllables, but 1f there are only two syllables, the
first syllable becomes high~pitched. Using S to denote
"syllable", one would be tempted to write the simple rule

(1) 8 ==> [+ high pitch] in env. #(S)__5S .
The subrule

(a) 8 =3 [+ high pitch] in env. # 8 ___ S
would make the second syllable high=-piltched if there are
at least three syllables, and the subrule

(b) S =2 [+ high pitch] in env. # ___ S
would make the first syllable high-piltched in 2-syllable
phréses. The trouble arises, horver, that 2-syllable
phrases are not the only ones whose first syllable would
become high-plfched if (1) is interpreted as meaning the
ordered sequence (2, b): (b) would apply even if there
were more than two syllables, so that incorrect forms wifh

both the first and second syllables high-pitched would arises —

Situations such as this are found in all sorts of languages,

for example, situations in which an accentuation rule
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basically involves an environment of 2 or 3 syllables but
also applies even when less than that number of syllables
are present. In all these cases, the relevant rule could
be stated very simply 1f the use of parentheses were
interpreted as meaning that where the parenthesized element
is present, only the "long" option of the rule applies.
Such a convention would allow one to say that the stress
goes on the antepenultimate syllable of a word of 3 syllables
or more and on the first syllable of a 1 or .2 syllable word
through the single rule |

(2) S - [+ st.ress] in env. ___ (S)(S)#
instead of the 3-part‘rule

(3) S =5 [+ stress] inenv., (___ S S #

#___s#
#o
which would otherwise be needed. Since there are virtually
no cases in which a convention that interpreted P(Q)R as
merely an ordered sequence of rules
PQR
PR

(which in principle could both apply to the same item)
would allow any simplification of rules which eould not be

e

The convention which I am adopiting is really a speclal

case of the well-known principle in syntax that a rule

got with the above conventlon, I will adopt the latter,

i
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applles @nly”to the "largest" 1tems Whlch“satisfy its
analysis, in the sense that 1f a transformation were to
apply to structures analyzable as, say, X=-NP=VP=Dpgn and
a giveﬁ sentence were of the form NP=VP-Dj,,, with the -
noun-phrase itself containing a noun-phrase, only the
outermost noun~phrase (the one containing the smaller
noun~-phrasge) would be interpreted as meeting the analysis
of the rule.

3, Greek letters are used to denote variables which range
over values of phonological features. The device of
variables 1s essentlal for stating rules of assimilation
and dissimilation. For example,

[+ cns] = [o shp] in env. T ;%;]

says that consonants become palatalized before front vowels
and plain before back vowels, and
+ obs + obs
- - cnt in enve. .
[F el => [ ] G
is a dissimilation rule by which a dental obstruent becomes

a continuant ([s] or [z]) after a stop and becomes a stop

([t] or [d]) after a spirant. A rule
+ VOC , _ ' - VoC
T oensl = [+ dif] in enve ____ - Jg_I]J:%
I\ grv S R Il

~ ralses the first member of a back-vowel=plus=[w] or front-

vowel-plus-[y] diphthong but leaves other diphthongs

- 3
s e e VARG

unaffected (i.e., it only applies when the‘graveness value




4, @ is used to denote the absence of a segment., It

appears in rules of insertlion and deletion:

- cns
g == " §§¥ in env. [i gg%] & [+ cns]

inserts [i] at the end of 2 morpheme (& means morpheme
boundary) ending in a spirant which 1s followed by a -
‘morpheme beglunning with a consonant. The rule as glven
(which 1s an actual rule of Japanese) makes the lnserted

vowel part of the first morpheme. If I had written the

+ obs
+ cnt] &

part of the second morpheme, and if I had written

environment as [ [+ cns], it would have become

+ obs.
1 &

[, ent ___ & [+ cnt], 1% would function as a separate

morpheme, A rule

[: 3??1 -> ¢ inenv. [T 3g?ce] — T
would delete final high vowels which are preceded by a
volceless obstruent.

5, In addition to referring to phonological information,

(the feature composition of segments, boundary markers),
phonblogical rules may refer to information carried by a
morpheme as a whole or by some larger syntactic unit. Thls
information may be of two types: categorial and
classificatory; categoriai jnformation is the information

that an item is analyzable as some node in an immedlate

__constituent st#ucture, say, that the item is a noun-phrase-

e ST

plassif;gatorz>information relates to the subclassification

of certain items according to features which may relate .%o
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grammatical co-occurrence relations (eege, the information
that a verb is transitive) or lexical co-occurrence
relations (e.g., the information that s verb takes an
anlmate object) or phonological behavior (esgs, the
information that a verb forms its past tense by ablaut or
ﬁhat_a morpheme belongs to the "native" stratum of
Gooobulér§3 Every node in an IC stiucture will carry
exactly one item of categorial information., Classificatory
nformation is carried only by those nodes which elther
directly dominate a lexical item or are filled by an item
created by a "derivational" process such as compounding;
thus the only case in Which a node carrying classificatory
1nformation_dominates another node carrying classificatory
Information is that in which the formexr node corresponds
to an item derived or compounded ffom the item under the
latter node., The classificatory information carried by a
noﬂe is in the form of a set of features (generally binary),
to which all the conventions relating to phonological
features (e.g., the use of Greek letters as variables) will
apply; note that unlike categorial information, a node can
carry an arbitrary amount of classificatory infor.mation.i2

The following are some examples of the format of rules

involving syntactic 1nformation°

12') These questions are discussed in detail in Sec.

24243 and 4.2 of Chomsky [3].
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[ ] =->([- shp] in env, ____ )Adj-stem ,
which makes the final segment of an adjective stem non-
sharp. The symbol )AdJAE%em means "end of a constituent
corresponding to the node Adj-stem"; similarly, Adj-stem(

denotes the beglnning of such a eoﬁstituent. A rule

[+ cns (
- nas + Native —

would make a non-nasal consonant an obstruent (i.e.,

] -3 [+ obs] 1in env,

ex;iﬂée a 1liquid) at the beginning of ‘'native" morphemes.
Such a ru;e could 6ccur in a language where it made sense
o divide morphemes into two or more strata which behave
differently; such a division may agree in gross outlines
with the historical origin of the morphemes, but generally
will ndt coincide with it, so that for synchronlc purposes
many loan words may function as "native vocabulary" .

T will make the convention 6f writing rules Which haye
classificatory syntactic features written as if they Were“
part of a phonological segment, €.Ze, t g%g s Such_a

’ + native
symbol is to be interpreted as meaning a
[¥ 5257 segment which is contained in a morpheme marked
[+ native]. Thus one plece of syntactic information may be
referred to in 3 ways: by referring to a left parenthesis

or to a right parenthesis or to a segment of the item:

- { b |
o+ native\ ["' Cllo | v

[+ nas] __ )4 foreisn

= cns
+ Vvoce
| + onomatopoeis




The information in question'is, of course, neither "part of
the parenthesis" nor '"part of the segment", but belongs to
the entire syntactic ﬁode of which the parentheslis marks
the boundary. |

Iiwill also allow rules which alter claésificatory
 syn£actic features, for example, the following‘rule of
Japanese:

Verb-stem -3 [-%hacc] in env, [ o— ]

Verb=stem Verb-stem
o ace

This rule states that if a verb stem 1s composed of a
sequence of two W¥erb stems, 1t acquires the opposi%e
accentuation to its first component (assuming that verb
stems are marked as eilther accented or unaccented, as will
be the case‘in Japanese)., This rule wlll convert the

- Japanese item

Verb=stem ' | Veib;stem
—— I e _\\_ c c
Verb-sten Verb-stem into Verb-stem Verb-stem
- acc 4 acc - acc + acce
noébk mi nozok mi

corresponding to the fact that the compound Vverb
nozokimi'ru is accehted. In view of the remarkg above

concerning which nodes may carry syntactic infelassificatory

features, such rules will only occur in instances of ~

derivational morphology (including compounding). Rules of

this type are a natural deviece to handle the fact that
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derived words can be classiflied in exactly the same way as
can simple words, and that the features relating to the
pehavior of a derlved word are generallyrpredictable ffom
the corresponding features of the items from which it is
derived.
.1.3.3 Junctural elements

Most American linguists recognize phonetic and/or
phonemic elemeﬁts of "juncture" which are "segmental' in
the sense that an utterance is represented'as a sequénce of
items of which some are ordinary segments and others are
"Jjunc tures" (e.ge., '/buk-l-‘sfap#/, where the + and # are
junctures),lin contrast to the true supra-segmental items
of stress and pitch, which generally are‘not regarded as
entering into linear sequences wilth ordinary segments (so
that there are few 1inguists who would bé willing to
represent an utterance as a sequence of items of which the
first is /p/, the second high pitch, the third primary
stress, the fourth /o/, etcs).

There are two aspects of thls viewpoint which could
be contested: the notlon of jungture as a phonetic/phonemic
(rather than morphophonemic) entigr and the segmentalness

of juncture. Chomsky, Halle, and Iukoff's paper, "Stress

and Juncture in Eﬁglish"13 and Halle's "Sound Pattern of

13) For Roman Jakobsdn, the Hague, 1956, ppe 65=80.
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Russian" contest the first of these posltlons by treating
junctures as merely markers of syntactlc boundarles which
have phonetlc correlafes only to the extent that some |
phonological rules will apply and others not apply at or
across such boundaries. This position 1s also impliclt in
Jékobson's "Russian Conjugation" of 1948, In particular,
Chomsky and Halte do not admit junctures in the phonetic
representation of an utterance: the acoustic correlates of
juncture such as length, tenseness, etc, of surrounding
segments are simply marked in the feature representations
of those segments in the phonetic representation, and no
reference to juncture appears. Thus Chomsky and Halkle's
conception of the place of Juncture in a grammar is as
follows:

1. Junctures are introduced at various syntactlc
bbundaries by rules (this implies that a Juncture can not
“occour within a morpheme but only at a morpheme boundary).

2, Phonologlcal rules ﬁay refer to these Junctures.

3, At the end of the grammar, all junctures are erased. -

However, Chomsky and Haile retain the position that
juncture is Segmental-in that when a rule;gi analysis of,

say, [+ nas][+ cns], they interpret it s not applying to

a sequence in which a juncture intervenes between the

[+ nas] segment and the‘t+ cns] segment., They thus claim

N —-



that a juncture will inhibit the action of a rule unless
specific provision is made to allow the rule to apply, so
that if a rﬁle,is to apply regardless of the presence oi
absence of junéture, then it must be wrltten with a
parenthésized junctural element ;t the place where the
juncture may be elther present or absent; for example, 2
rule which assimilates nasals to the point of articulation
of the ﬁollowiné consonant even when a #-juncture
intervenes would have to be written ]

A, [+ nas]_ -3 [°',§ ‘;5;;] in env. ____ (#) ?;%EE
If the assimilation did not take place when the intervened,

Chomsky and Halle would then simply write

o grvy g
Bs [+ nas] =2 [ld cmp] in env., Sop

Note that the more general rule (A) is more complicated
than the less general rule (B). Chomsky and Halle are thus

implicitly claiming that in this situation greater generélity

does not correspond to greater simplicity. While such a
claim could eonceivably‘be justified, perhaps by showing
greater ,
that languages have aﬁﬁendency to replace a rule of type (4)
by one of type (B) tham vice versa, no such jJustification
has yet been given. In the absence of such Justification,

serious consideration should be given to the possibility

that this ckatmedf Chomsky and Halle's may be wrong, in
which case the theory ﬁould have to be revised so that the
situation of (A) would correspond to a shorter Tule than
that of (B) would. In the remainder of this diszeséetion, T
will dgvglop such an alternative approach to juncture, which

4
s
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I will then apply in the body of this dissertation to the
description of Japanese.

My alternative approach, like Chomsky and Halle's
approach, is based on the fact that the phonetic difference
between those utterances traditionally transcribed with
Winternal open juncture" and those wihout 1t is that in
the former the segments adjacent to the "juncture® exhibit
phonetic similarities to initial and Tinal segments which
medial segments without Juncture do not; this has been

14 This means

demonstrated quite thoroughly by Ilse Lehlste.
that certain rules which affect initial (final) segments
will also affect post=-junctural (pre-junctural) segments
and certain rules which affect medial segments will not
affect ségménts adjacent to a juncture. I choose to explain
this simply by saying that the Jjuncture gives thevlimits of
) -15) "An Acoustic-Phonetic Study of Internal Open
quncture"’(suppl. to Phonetica, vol. 5). In view of the
fact that in many cases final segments in English afe
longer than the corresponding mediél segments, it is
understandable how Joos could come to the conclusion

that juncture corresponds acoustically to a delay

within the utterance ("The Definltion of Juncture and

demonstrates quite concluslively that such &s not the
case in general and, indeed, that there is no constant
acoustic property which can be correlated with all

instances of "internal open Junecture'.

e e RS,

‘“—“_“—“Terminais“§“?n&—ﬂbxas Conference); however, Lehiste — - o
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the étretches of utterance to which certain rules apply.
Thus, suppose that there 1s a rule 1ln some language that
intervocalic /t/ becomes a voiced flap but not when a
juncture # iﬁterVenes, and that there 1s an utterance
foat#atak#. In that utterance, of course, the first /t/
will remain/t/ but the second will become [D]. For me,
fhis corregponds to the rule applying separately to the
two chunks #pat# and #atak#: in the second chunk the /t/
is intervocalic; but not in the first. For Chomsky and
Halle, the utterance is treated as a whole rather than
as two chunks, and the inapplicablility of the rule to the
first /t/ is explaihed by saying that /at#a/ does not
satisfy the analysis [- cns][T 233][- cns] (say) of the
rule.

So far I have been acting as if a 1anguage could only
contain one junctural element. However, a language may
'indeed have several Jjunctural elements, For example, in
Jaﬁaneée I will show the necessity 6f assumning the existence
of distinct junctural elements # and 3§ , corresponding to
the fact that such rules as the p->h rule and the h-deletion
rule apply to different-sized stretches of utterénce. The
P=-3 h rule operates on chunks bounded by #=Jjuncture and the

h-deletion rule on chunks bournded by :-juncture, so that in

an utterance #ze:pi#, the /p/ will be subject to the p-3h
rule but the /h/ created by that rule will not be subject




to the h-deletion rule, since that rule operates separately
‘on the two chunks #ze: and :hi#, and the /h/ is not
intervocalic == as the rule requires -- within the chunk
shi#e.

In the few languages whose Junctural phenomena I have
considéred, the Junctures form a hierarchy in the sense
that there is an order relationship among them under which
any occurrence of a Juncture also counts as an occurrence
of all weaker Jjunctures, so that in the above example, any
occurrence of # also counts as an occurrence of : , If the
term ragk of 2 rule 1s used to indicate the juncture
defining the stretches over which the rule operates, then
an utterance of the form #A:B#C#D:E# would be split into
the chunks AB, C, and DE by a rule of rank #, and into the
chunks 4, B, 6, D, and E by a rule of rank : (since the #'s
between B and C and between € and D also count as :'s).
Similarly, a rule which inserts an [i]-after a consonant
whiech is followed by : will also apply when the consonant
is followed by # (precisely this rule is given in the
sectlon on verb inflection).

Since all jJunctures ére assumed to occur at a morphene

boundary, morpheme boundary & wlll be the lowest member of

the junctural hierarchy; the highest membg;ﬂof the junctural

hierarchy will be pause, written $. A rule will be taken %o
be of rank § ﬁnless it is specifically assigned a lower




rank.‘The rank of a urule wlll be lnterpreted as adding to
the complexity of the rule only when 1t has to bé marked
(i,0., only when it is lower than §), so that of the two
nasal assimilation rules given earlier, (A) will now be

"shorter than" (B):

~ "+ cns
A, [+ nas] == [Z %fng] in env, ____ [C’é g;‘j
B. rank.#. [+ nas] -=> EZ g;;] in env, ___,[; 223
B cmp

Since a Juncture-J is now interpreted as merely a
place where rules of rank J or higher dlvide the utterance
into pleces, the presence of a lower Jjuncture in one of
the pieces will not inhibit the operation of the rule.
Thus the rule that intervocalic /p/ becomes /h/, which is
of rank #, will apply to the /p/ of #ze:pi# even though
there is a : before the /p/. Thus the ana}lysis of a rule '
‘cannot require the absence of a juncture. However, it may
require the presence of a juncture, as in the case of the
rule'quoted above which inserts ah [1] at a morpheme
boundary which is preceded by a spiraﬁt and followéd by a
consonant., My position thus generallzes the convention of
Chomsky and Halle that a rule may not require the absence

of morpheme boundary but may require its presence; moreovér,

F

that principle is now a consequence of the formalnature o
Juncture rather than Beﬁng a seemingly ad-hoc extra

condition on grammars, as it is in Chomsky and Halle's




m%ﬂeatment.of_juncture.
1.3.4 Syllable end mora

Japanese utterances are traditi&nally analyzed as -
consisting of morae (onsetsu,ggg ), each mora consisting
of either consonant plus vowél, or vowel aldne, or
"gyllabie nasal", or '"syllable obstruent", so that hoo,
hon, and ippon ame reSPectively 2, 2, and 4 morae (ho=o,
ho-n, i=-p=po-n). The notion of "S&ikaﬁlg" in the sense of
a dividilon which would take =in both morée of a long vowel

or a vowel plus "syllabic nasal" sequence is rarely used

among Japanese linguists in describing standard Japanese.!>

There are many reasons for consldering morae as basic
in standard Japanese. Plrst of all, the meters of Japanese
poetry are based on the number of morae per line; for
example, several common meters involve alternating lines of
5 and 7 morae.16 Secondly, the two morae .of a "Long
syllable" are each at least as long as a "Short syllable".
Thirdly, there are phonologlcal rules whibh depend on the
number of morae (for example, 1in a certain class of loan
words, ﬁhe accent is put_3 morae from the end), but none
to my knowledge which depend on the number of syllables,

Japanese thus deserves to be called a "morenzihlende
f~f15%~A1%heugh—i%-e@%eﬁfaageaxsmin descriptions oimJapaneseéfmmm

dialeets;vSee, for example, Shibata.

16) Han, pe. 81.

T8
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Sbrache" (mora=-counting language), to use Trubetzkoy's
term. Hdwever, the matter does not sbop thére, since,
contrary to popular misconception, the fact that a 1anguége
counts morae does not prevent syllables from playlng an
essential role in the language as well., While Japanese

is certainly "morenzdhlend", it is not a "Morensprache"
but rather a "mogénzghlendé Silbensprache" (mora-counting
syllable-language).17 While the rules of Japanese require
one to count morae rather than syllables, the rules for
assigning accent never put accent on the syllabic nasal
or on the second moré of a long vowel. In cases where one
might expect the accent to go on that mora, it actually}
appears on the precedlng moxra. Thﬁs the rﬁle to which I
referred above only puts accent on the 3rd-from-last mora
when that mora is neither the "syllabic nasal' nor the
second mora of a diphthong or long vowel; if it is, the
accent goes on‘the 4th-from-last mora, This statement
could be simplified somewﬁat by using the notions of both
syllable and mora together: accent is placed on the

syllable containing the 3rd-from-last mora. Likewise,

there are certaln rules which affect "final-acqented"H,
words (for example, the rule that final-aceented'nouhs
lose thefr accent before the particle mo); these rules

17) This felicitous designation and some of the following

renarks were suggested to me by S.-Y. Kuroda.
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apply to all words in which the next-to-last syllable is
accented, even if the accent is then on the next-to-last
mora, |
Furthermore, in the classes of Japanese morphemes 1in
which the location of accent is "free", the number of
: piaces where the accent could 1n prinéiple ocecur equals
the number of syllables, Tnot the number of moerae. The
formal characterizgtion of free accentuation in a language
is that the dictionary entries for at least some claéses
of morphemes must be marked with the value of a feature .
which specifies the location of accent and whose possible
values are the integers from 1 to n, where n is the length
of the word, expressed in number of syllgbles or morae.18
In Japanese, n 1s the number of syllables, not the number
of morae and when the accent locaticn feature has the value
i, the accent is on the i-th syllable, not the i-th mora,
Since the notion of syllable will be involved in any
comprehensive treatment of Japanese accentology, it would
be well at this point to take up the question of how the
notion of syllable fits into generative phonology. The
notion of syllable haé been completely neglected in

generative-phonological descriptions so far., In the places

where one might expect the notion "syllable" to appear in
a rule, Chomsky and Hallé have instead just‘used formulas

13) I will modify this statement somewhat in chapter III.

e AR
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like C,V,Cys For example, writing V -3 [+ acc] in env,
e 01V Cp# to mean that the next-to-last syllable of a
word gets aeoented.19 However, there‘are two obJections
which may be ralsed agalnst such a practise, Firstldf all,
it 1is inefficient, since 1t forces one to restate the
definition of syllable in every rule which involves the
notion, Secondly, it is not clear that it will always work,
at least not without considerably complicating the rules,
since while early in the rules syllable divisions may be
definable by a simple formula like C¢Vy; (which would imply
that consecutive sy¥owels always belong to the same
syllable), later rules may increase the number of possible
syllable shapes and complicate the expre;sion needed to
specify the lbcation of syllable boundaries; if a consonant
deletion rule creates consecutive vowels belonging to
séparate syllables which contrast with monosyllabic diph-
thongé, no formula whatever will work if it 1s necessary
to refer to syllables after that rule has applied.

I thus conclude that the fact that in some cases one
can get along with writing ____ CV{Cy# to mean "in the
penultimate syllable" is fortuitous and that in the general
situation one will have to be able to write rules which
) T1§)‘Subscripted numerals mean "at least so-and-so many";
thus CgVpCy would meéﬁ any number of consonants (possibly
none) followed by at least two vowels and at least one

consonant.




,éém"

refer directly to syllables,

The general problem of defining syllable'beundaries,
is rather complicated, in view of the existence of cases
such as the English word "butter" where one could argae20
that the syllable boundary (if such a thing indeed exlsts)
would have to occur within a segment rather than ggggggg |
segments., In the general case, all that can be said for
sure 1s that each utterance will be representable as a
sequence of syllables and each syllable will correspond
to a vowel (or "syllgbic consonant") or vowel sequence
of the utterance; but the syllable representation might
not be a decomposition of the segment fepresentation, Since,
for example, the syllables might overlap each other.

However, in the case of standard Japanese such problems do

not arise: there is universal agreement as to the>ex1stence

and location of mora boundaries, and a sjllable will be a
sequenice of two morae wheg the second mora is a vowel or
"syllabic nasal", otherwise a single mora. The above
statement can be translated into a siulemazn® for the
insertion of syllable boundary, and a syllable will be
whatever is contained between two consecutive syllable
boundaries. It will be necessary to have a facility for

20) As does Hockett in 2], p. 52.




referring to syllables and features of syllables, I will
use a capltal S to denote "syllable! and will admit rules
such as - B | '

[l oasl => ¢ menve __ +Sacc
(which deletes a vowel before an accented syllable)

§ - [3 stress] in env. __ S g‘bress
(which puts stress on a syllable two before a primary
stress). Syllable features will be subject to the same
convention as morpheme features that a feature belonging
to the morpheme (syllable) can be referred to as if it
belonged to one of the segments of that morpheme (syllable),
Thus a rule \

r* Zgg] -3 [+ acc] in env. ___ (C)V(C)V#
will mean "pﬁt accent on the syllable which contains the
3rd-from-last mora'. T
1.4 The structurevof the phonologlecal component
1e4.1 Morpheme stiructure rules and phonological rules.

The phonological component of a transformational

grammar consists of two sets of rules: morpheme structure
21

(MS) rules and phonological rules.,

Morphene structure rules £ill in feature specifications
1eft.blank in dictionary entries, For example, the constraint
mentioned above that the only initlal consonant clusters

(more precisely, [+ cns][} S25] sequences) in English have

27) Halle [1].




61

/s/ for the first segment and a stop or nasal for the

second segment'corresponds to a pair of rules:

[+ cns] =3 T 9 in env., & [+ cusy
- gV T e VOC
- Volce

[t ggg] - [~ ent] in env. & [+ cns]

This type of MS rule may be called a sequential constraint

rule., The other possible type of MS rule is a context-free

;edundanqy rule such as the rule that all obstruents in

English are non-vocalilc:
[+ obs] = [~ voc].

Morpheme structure rules operate on a dictionary

entry, phonological rules operate on an utterance. A
phonological rule may involve more than one morpheme at a
time; indeed, Chomsky has often made the assertion22 that
phonological rules can,not be restricted to applying only
within a morpheme (which is to say that there are no
phonological rulesﬁof rank &). Following Chomsky and Halle,
I will régard the ;honoiogical rules as forming three
groups: pre-cycle rules, the cycle, and post-cycle rules.
The cyecle (if there 1ndeéd is any: there'wméy”well be
man}.languages which do not have cycles) consists of an

ordered sequence of rules abC...f which apply in eyelic

fashion: first the rules abc...f apply to the inmermost
§y§t§étic constituents, then they apply to the next

22) Tectures in variousccourses at M,I.T,
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larger constituents, etc, For example, conslider the stress
rules in English:
| a. in a noun, lower all stresses but the first primary
stress.

b. in a noun-phrase, lower all stresses but the last
primary stress.2?
When applied to the structures ((sm&ll&b&y&s)NPsch$ol)N
and (sméll(b&y&s&sch&ol)m)NP, these rules first apply to
the innermost constituents (sm&ll&b&y&s)NP and
(bgy&s&schéol)N, yielding (smgll&p3y§3$ﬁf and
(b&y&s&schgol)ﬂ respectively (N.B. the superscript
numerals denote degrees of stress, not pitch). They then
apply to the next larger constituents, (sm%ll&b%y&s&schéol)m
and (smd11abdyeseschBol )y, yielding (sméll&b%y&s&sohgol)N
(= school fof small boys) and (smgll&béy&s&schéol)NP
(= small school for boys) reSpectively.24 It will be noted
that these rules may be restricted to é particular
syntéctic category, so that a rule such as (a) above will
apply only to nouns. However, the only categorial informa=-
tion which is ever involved in a rule of the cycle 1s the
category to whiech the conétituent being operated on
belongs to; thus when the cycle applied to the constituent

23) The actual cycle involves much more than these two

rules., See Halle and Chomsky, "The Sound Pattern of English".

24) Mne 3=1-2 stress on the former is chenged into 3-1-3

by a post-cycle rule.
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"small boys‘", rule (b) could make use of the fact that thal
constituent is a noun-phrase; however, a rule could not
refer to the fact tﬁaﬁ 1t contalned a smaller constitueﬁt
which is 2 noun or that it waé part of a larger
constituent which is.also a noun., Furthermore, no case
has ever been recorde@ in which there was reason for a
post=cycle rule to refer to elther syntactic categorial
information or immediate constituent,structure.25 As a
result of these clrcumstances, the cycle can be assumed
to eliminate the immedlate constituent structure and the
labels of the syntac¢tic categories. -If immediate
constituent structure is represented by parentheses, as
in the "small boys' school" example, this could be
formalized very simply by saying that the last rule of
the cycle must always be

c. BErase the parentheses around the constituent being
opergted on.
Thus the derivation of the stress pattern on "small boys'
school = school for small boys" could be presénted in
greater detall as follows:

) -25) However, they may refer to classificatory

information about morphemes, such as the fact that a

morpheme 1s [+ native]". Thus the classificatory

information ébout 1ndividual morphemes is not erased.




((smb1l & vdy & s)p schdon)

Q. no effect
be ((sm§11 & b&y & S&PS°h$°1)N
Ce (smgll & b&y & s & sch&ol)N

2. (sméll & béy & s & schgol)l\T

be ‘no effect

c.  smBll & bdy & s & schbol
If one wishes to state rule (c) in terms of tree diagrams
rather than parentheses, the rule would state that at the
conclusion of each pass through the cycle, the node
corresponding to the constituent being operated on is
removed and all nodes which were connected to it become
connected to the node above it, so that in the above |
example the first application of rule (c) would convert

N N
school into
small boy s school
small boy s

Thus, at the conclusion of the final pass through the
cycle, all that remains will be a string of nodes (one

node per'morph?) connected to a single higher node:

John work s for a small boy s school




Thus the only information in the IC structure which will
remain after the cycle is the location of morpheme |
" boundaries; |
1e4.2 The evaluation measure

The discussion on the precedlng few pages has given
a rough answer to the questlon of what a phonological
component is. If the answer te that question 1s coupled
with answers to the corresponding questions about the other
components of a grammar, what results is an answer to the
question "What 1s a grammar?"., From among the set of all
possible grammars, one can single out the possible grammars
of some particular language, say, Japanese: these will be
the grammars which are consistent with the data avallable
about the linguistic competence of speakers of Japanese
(the data include more than just a corpus of acceptabie

‘utterances and an "anti-corpus" of unacceptable utterances:

they include‘Judgements of syndnymy, ambiguity, relatedness, —— -

etcs)s To pick from the possible grammars of Japanese that
grammar which is to be regapdéd as the grammar of Japanese
requires an evaluation measure.

An evaluation measure is a relatlon between grammars
which asserts that one grammar HG, is "more highly valued"
than another érammar Goe I will restriét my: attention to
those evaluation measﬁres in which a numerical "measure
of complexity" ié assoclated to each grammar by some.

procedure in which the symbols in a formalized representas
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tion of the grammar are counted and one grammar is sald to
be more highly valued than another if it has a smaller
"measure of complexlity". Moreover, I will assume the
syntactlic component of the language to be given in advance
ard merely apply the notlon of "evaluation measure" to

the phonological component.

The evaluation measure given in Halle's "Sound Pattern

of Russian" measures the complexity of the phonologlcal
component 6f a grammar as the total number of feature
specifications used in writing it out; since Halle at that
time regarded the lekicoﬁ'of the language as part of the
phonological eomponeht, the measure of complexlity would
then be the total number of feature specifications which
appear in either rules or dictionary entries. It must be
kept in mind that this count of symbols refers to a
grammar written out in a fixed format, in this case, a
grammar whose dictionary entries are matrices of pluses,
minuses, and blanks for tha Jakobsonian features, and
whose rules are of the form discussed above, in ﬁhich the
conventions discussed for ﬁrackets, parentheses, etc. are
observed but no other notational conventions or
abbreviations are admitted.

One highly interestlng idea contalned iﬁ this

evaluation procedure is that "accldental gaps" in the
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lexicon can be disti%guished from "systematic non-
occurrence" by a completely formal criterion. To cite
lialle's celebrated example, there is an English word
/brik/ tut there are no such words as ¥/blik/ or */ftik/.
Iinguists generally regard #/blik/ as a perfectly
possible morpheme which Just doesn't happen to occur in
the lexicon but regard */ftik/ as not "phonologically
well=-formed". Halle argues that the "ill-formedness" of
#/ftik/ corresponds to the fact that if */ftik/ were to
be adnitted as a possiblefmorpheme, then the first segment
of such morphemes as /stik/ would have to be marked with
sufficient information to distinguish it from the /f/ of
#/ftik/. Compare a grammar in which such information is

marked in the aictionary entries with a grammar in which

the first segment of /stik/ etc. is simply marked [+ cns]

and the grammar contains the - morpheme structure rule
- - : + ¢cns
[+ ens] -9 [- grv] in env. & r voc]'

This rule takes 5 feature speciflcations to state fcounting
'Jthe & as one feature specification) but allows the [- grv]
speciflication to be omitted.from the first segment of the
vdictiéﬂary entries of all morphemes beginning with /st/3

since there are more thans5 such morphemes in the
language, the grammar whilch leaves out the gr&mity
syecification and fills it in by a morpheme structure

rule will contain less feature specificatlons thaq) —
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‘and thus will be preferred tg the grammar which admlts
#/ftik/ as a possible morpheme. Now consider a grammar G{'
in which /blik/ is considered to be a possible morpheme,

so that the second segment of /brik/ will then have to

be marked with enough lnformation to distingulish it from
the /1/ of /blik/, i.e., it will have to be marked [+ cmp]20
in addition to the feature specifications which the /r/

and the /1/ would shere, and a grammar G, in which */blik/
would not be considered well-formed. IH Go the second
segment of /brik/ would not be marked for compactness and
there would be a morpheme=-structure rule whlch would

insert a feature specification of [+ cmp] into it. But such
a rule would necessarily be qulite complicated: it would
have to require that the segment which 1t makes compact

be followed by a lax high front vowel (since /1/ can occur
if the vowel is elther tense: bleed, or back: blue, or
non-high: bland) which is in turn followed by a grave
obstruent (since /1/ can occur if that segment 1s either
non-grave: blister, or a sonorant: blink), and that 1t be
preceded by a voiced labial.consonant (éince /1/ can occur
1f the preceding segment is either non-labial: click, or
voiceless: Pliméoll) which is in turn followed by a
morpheme boundary (since /1/ can occur if thére is no

) -26)-Assum1ng that in English /1/ is [- cmp] and /r/

[+ cmp].
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morpheme boundary : pubiic). Thus the simplest possible
morpheme Structure rule in G, to make the second segment
of /brik/ compact would be _
+ cns + dif

[+ ens] =% [+ omp] 1in env. & thig _—7 %ﬁé}[: ;3:],
which takes 11 feature specifications to state. While the
morpheme structure rules of G, will thus cost 11 units of
complexity more than do those of Gy, the dictlonary of Gp
will be only one unit less complex, since the only
morpheme which will be represented differently in the two
dictionaries is /brik/. bhus G, is 10 units more complex
than Gy, so that G1 ﬁill be preferred to G2.

However, there are also some cases in which the

evaluation measure as presented in "Sound Pattern of
Russian" yields counterintuitive reéults, notably the

following example constructed by T. M., Lightner. Suppose

that in some language all morphemes have underlying forms

with a uniform CVCV... shape and that the mcst common
vowel in the first syllabié of a morpheme is /e/, there
being 381 morphemes wilth /e/ in the first syliable out of
a total of 1000 morphemes in the whole language. Let 61

be a grammar in which morphemes are represented in their
usual CVCV... shape and let G, be a grammar in which the
/e/ is omitted from the first syllable of those dictionary
entries which have it, so that instead of /tepu/ the
dictionary would contain /tpu/. If it takés 3 feature
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specifications to distinguish /e/ from the other vowels,
then the /e/'s which have been omitted account for

381x3 = 1143 units of complexity. In the dictionary forms -
of Gy 1% will be necessaizngf mark whether the second
sggment of each dictionaryﬁ}ewa consonant or not, which
‘is unnecessary 1ln G1; G2 will have to have a rule which
inserts /e/ when the second segment is a consonant;‘this
rule takes 7 feature speciflcations to . state., Thus G2 will
be less complex than Gy by 1143 - 1000 = 7 = 136 units and
will be preferred tq it. However, unless there ls some
morphophonemie ~ .alternation which demands an /e/-insertion
rule, and I assume here that there is none, the "economy"
of G2 over G1 is completely spurious: the omission of the
/e/ from the dictionary entries clearly corresponds to

no linguistic regulart%y whatever.

To exclude such sburious economies as this, Halle has
proposed the following refinement of the evaluation
measure (and of the definition of "grammar®™): economy in
the phemologicalﬂruies is to take precedenee over economy
in the morpheme structure fules and dictionary, and
morpheme(structure rules are allowed only to fill in

blanks (so that a rule which inserted a new segment, such
as the /e/-ineertion rule above, could not be a morpheme

structure rule but only a phonologlcal rule). Under this
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new evaluation measure; Go contalns all the phonologlecal
rules of G, plus the /e/=-insertion rule;sdsince 1ts
phonological rules are thus 7 unlts more complex, 1t 1s
less highly valued than G, even though its lexicon is
143 units less complex. It shoﬁld be noted that under
this revised evaluation measure (of which I make use
below), the morpheme structure rules are treated as part
of the lexical component of the grammar rather than part
of the phonological component, as has hitherto generally

been assumed,
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CHAPTER II
THE SEGMENTAIL PHONOLOGY OF JAPANESE
2,1 The strata of vocabulary
CepsSider the following phonetic (not phonemic!) data:

Present Negative Polite present
'wait' macU matanai madimasU

(c denotes the dental affricate [t%], ¢ the palatalized
dental stop, and capitalized vowel letters voiceless
vowels). Accepting for ﬁhe moment the segmentation of
these forms into a stem [macsmatevmad] plus a residue
which can be identified with the appropriate Inflectional
or derivational morphemes,’let me ‘take up the questions of
(1) what is the appropriate dictionary entry for the verb
stem in question? and (2) what are the appropriate rules
for deriving the given forms?

If a Japanese verb stem ends in a non=-grave stop, that
stop can only be [c] in the present, [t] in the negative,
and té] in the polite present. Thus in the dictionary
representation, the final segment of the stem need only be

S .
marked as [? 8%% to distinguish it from other verb stems;
- cn '

- gTV .
from this informatlon it will be p0851ble to predict the

exact phonetic form which the stem takes in any environment.

This sssentially answers the question about the
appropriate underlylng form. Now to the guestion of the

rules. [t], [c], and [&] differ only on the Jakobsonlan




(&

t ¢ &
shp = =« +
sty = +

The relevant rules must thus correcily assign sharpness
and stridency to the final segment of a verb stem which
ends in a non-grave stop. If Japanese had bnly native
vocabulary items, that would be no problem, since in the
native part of.the vocabulary the features of sharpness
and stridency are non-distinctive: everything is [7 :%g]
except for comsonants before /i/, which are sharg, and
dentals before /u/ and dental continuants anyWaere, which
are [+ str]. Thus 1f there were only native voeabulary ‘
items, 1t would suffice to have the (ordered) rules:

R I N iy

24 obs
grvl-=> [+ str]
ent,

-~ cns
cns] == [+ shp] in env. + dif
. - grv

+ +1 4+

Se

+ obsq _ . 1= cns
4o [ grv] S [+ str] in env. ___ [T_ gi:g]

However, there are‘also the Sino-Japanese stratum of
vocabulary (borrowed from Chinese in the mlddle ages) and

the borrowings from Western languages, where this set of

rules does not work, since it is possible to get sharp

consonants before back vowels (eege, [08a] 'tea') and to
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‘get non-sharp consonants before /i/ (eege., [paatii]
'party'). The existence of such items implies that something
other than rules 1-4 will have to be set up to predict the
stem-final consonant in the paradigm of [macU].

Iet me quickly consider and reject a number of
possible solutlons. The incorrect solution corresponding
fo rules 1=-4 essentially involves taking the stem alternant
in [t] as basic and saying that [t] becomes [c] or [&] in
certain environments., What about taking one of the other
alternants as basic,say, the one in [c], and saying that
[c] becomes [4] or [t] in the relevant environments? This
solution will, of course, work. However, the rules it
would require are appreciably more complicated than they
need to be. First_of all, a rule would be needed to give
you [e] to begin with (since all that 1is marked in the

underlying form is that the final consonant is a non-grave

stop) : |
"+ obs ' -
0. tf gr%] - [+ str] in env. ____ ) Verb-stem
- cnt

Then there would be a rule saying that consonants become
[- str] before [a] and & rule saying that strident stops

become [+ shp] before [i]. However, the specification of

Stridency in the rules serves 1o other function than to
mark that the consonant in question is at the end of a

verb stem. If the sharping rule were changed to the




equally simple rule that stops at the endlof a verb stem
pecome sharp before /i/, rule O would become superfluous,
as would the rule about consonants becoming non=-strident
vefore /a/ (stridency would be predictable by the same
~rules as ébove, 2 and 4). Since (at least, at this stage
of the analysis) verb stems are the only morphemes which
eiid in a.consonant, an even simpler solution would be Just
to have a rule séying that consonants become sharp in the
environment ___ & /i/ (recall that & 1is morpheme boundary) .
However, the immeVed solution thus obtained is st%ill
inadequate in that stem-final positicn is not the only
position in which sharpness is predictable: indeed, anywhere
in a verb, a consonant will be sharp 1if and only if it i1s

followed by /1/. Thus the rule could be generallzed from

[+ cns] =3 [+ shp] in env. {j %?ﬁ
to - cns
' 1 $%§] -> [+ shp] in env. ___ [; &Y

However, even this solution leaves something to be deslred,
since verbs =mike not the only category of morphemes in which
sharpness 1s prédictable: for example, it is also
predictable in adjectives and enclitics. It would be

possible to modify the last rule be replacing the specifica-

tion [+ verb] by a list of tﬁgdaiffofénﬁmoafegofiés in which

sharpness occurs before /i/. But a much simpler solution
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would be simply to return to the idea with which I started
this discussion, namely that it is the native Japanese
part of the vocabulary in which sharpness 1is predictablé.
What I mean is that every morpheme in the language should -
be supplied with a mérk of [+ native] or [=- native] and

that the rule should be given as
- cns
[+ ens. 7 - [+ shp] in env. ___ [:- g J

J rv
+ native + dif

This solution not only simplifies the sharpness rule but
also allows for many other simplifications in the grammar
and lexicon, since there are a great many other phonolog-
icalvcharacteristics common to native morphemes besides
‘$he predictability of sharpness. Furthermore, while there
‘are some syntactic categories which only contain
phonologically native1 morphemes (verbs, adjectives,

_'-1; Membership in the class correspounding to the feature
[+ natlve] is based on synchronic considerations, not
histofical considerations. While there are a few
Western loan elements which have beéome verb stems, €.Z.,
demoru ‘to demonstrate', they are phonologlcally
indistinguishable from historically native items and

would be;marked [+ native]; similarly, the anecdote

related in Martin [2] indicates that the loan word

miruku "milk! is phénplogically native. Classifying
morphemes into "nutive" -and "mon-native" on the basis

of thelr phonological pehavior is basically no
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enciitios),-most syntactic categories contain both natlive
and non-native morphemes., Unless there 1s some way of
distinguilshing the native from the non-native members of
these classes, 1t will be necessary to mark the natlive
members wlth enough information to take care of all
contrasts which can occur in the entire vocabulary,
non-native as well as native; this would include the
sharpness contrast, the g/3 contrast, and the p/9/n
contrast. I willl show later that none of these contrasts

need be marked in the dictionary entry of a native

morpheme; thus marking 4morpheme [+ native] allows one

to omit from its dictionary entry all sharpness specifica-

tions, the nasality specification of velar stops, and the

continuance sﬁecific&ﬁion of grave obstruents, If one

were ﬁot to‘use the morpheme-feature of nativeness, these

feature specifications could only be omitted from the

repreéentations of morphemes of those syntactic categories

) -d;fferent from classifying nouns into "first declension",
"second declension", etc. on the basis of what their
paradigms look like. If.the Latin third declension

consisted just of borrowings from Etruséan, one would be

able to speak of "BEtruscan nouns" instead of "third

declension nouns", A description which used the former
term would.diffef only terminologically from one which

used the latter.
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which fortuitously happen to‘contain only native morphemes,
I thus replace rules 1-4 by the followlng rules:

1a [ ] =< [- str]

1b [+ native] - [~ shp]

2 [’T*: %;%%—J - [+ str]

% cns -c
34 [+ native} -=> [+ shp] in env. ___ [% d?g

- grv
4 [+ ©P87 > [+ str] in env. ___ |+ g1t
- grv ‘ + grv

It actually will be necessary to split thelvocabulary
up into four parts,lnot two: native, Sino-japanese,
onomatopoeiaa, and forelgn. To see this, conslder the
behavior of [p], [h], and Bp] (which I will henceforth —
write as [f] for ease of typing). In foreign morphemes
‘these three items are mutually contrastive: [paatii]]
'party', [haapu] 'harp', [fa$izumu] 'fascism}. In onomato-
poeia, [h] and [f] do not contrast, since [f] occurs only
before [u] and [h] only élsewhere; but h/f contrasts with
[p]: harahara 'trembling', parapara ' falling in drops'.

) -23 Tor want of a,bettér term, I will use with some

reluctance the traditional designation "onomatopoeia'.

Japanese "onomatopoeia" differ from English onomatopoela

In that they are adverbs and may refer t0 any aspect
(visual, emotional, etc.) rather than just the sound

of the activity involved.




Tn the remaining cétegories (Sino-Japanese and native
morphemes), there 1s no need to distinguish between p, f,
and h in the lexicon: they can all be represented the same
way and rules given which will oorréctly predict whether

a given occurrence of the item in question will be |
pronounced [p], [h], or [f]. First of all, [h] and [f]
stand in the same complementary distributlon as in the
pase of onomatopoela: [f] only before [u], [h] only
elsewhere. In the morpheme classes under discusslon, [p]
occurs only gemiﬁate or after the "syllabic nasal". If

h/f were impossible in those two pdsitions, my conclusion
would be established. In reality, however, h/f can follow
the syllabic nasal, so that [p] and [b/f] are not in
"phonemic" camplemEntary distribution., But while the
phonetic environment is not sufficient to declde whether
a segment preceded by the syllabic nasél will be [p] or
[h/f], if one is allowed to look at the syntactic
environment as well, he can tell whether [p] of [h/f]

will arise. Specifically, except for numeral compounds with
yon 'four' (e.g., yonhiki "four (animals)') and reduplica-
tions like hanhan 'half aﬁd half', [p] occurs after the "

syllabic nasal precisely when the [np] combination is in

the "innermost layer of compéﬁﬁding". Thus one gets [p] in

the following compounds:
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compound IC structure

sanpo 'stroll' -

denpunsitu 'starchy matter' //‘/A\\\\

den p situ
but [h] in the following compounds-'

elzenhi 'cost of building
and repairing’

mennenhitu 'fountain pen' //<;;\\\\\

kin-hon-i 'gold standard’
in hon i

sinhatumel 'new invention'
sin hatu mei

Prom full syntactic information one thus can always predict
whether a given segment will be realized as [p], [h], or [f].
In all four of these strata of vocabulary, the other
voiceless non-sharp obstruents which i1t will be necessary
to distinguish in dictionary entries will be &, s, and k.

The complete system of voiceless obstruents for each
stratum, together with a non-redundant set of feature
specifications distinguishing between them in each case

are as foliliows:
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native and

Sino-Japanese onomatopoeia forelgn

p tk s p tks f/h ptkfsh
grv + = + = + =k =+ + =+ + =+
dif + - + - + + -+ -
cnt - + - - + - ==+

o+

Note that for native and Sino-Japanese morphemes,
continuance only needs to be marked for dentals; for
onomatopoela it must be marked for dentals and lablals but
is predictable.for velars ([f/h] counts as a labial in the
dictionary entries); for foreign morphemes 1t must be
marked in all voiceless obstruents.

It is 1mportaﬁt to keep in mind throughout what will
follow that while I am splitting the lexicon into four
strata, I cannot split the grammar in four. Rules may, of
course, make reference to the information as to which
stratum of vocabulary a morpheme belongs to, but since
'morphemes of the different strata can combine with great
freedom, hthe resulting rules must form one grammar and
not four. Note in partiéular that a specification of
[- foreign] in a rule refers only to that particular
segment; the other segments to which the rule refers need
not belong to that étratum of vocabulary.

2,2 Miscellaneous problems.

Beﬁoré,showing how the various segments are to be

represented by features in the lexicon, I must first

discuss some problems involved 1n the analysis, The first
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of these is the problem of palatalization. The Hepburn
system of romanization' (which 1s used in virtually all
romanized dictionar;esrand many textbooks) uses the symbols
sh, ch, and ] to denote palatalized dental obstruents.
Phonetically these are identical %o the Polish sounds
written &, &, and d% in standard orthography. The Hepburn
system in additlon uses the combinations py, ky, by, 2¥,
hy, my, ny, ry to denote palatalized counterparts of p,

k, b, g, h, m, n, r. In the other systems of romanization
which have any currency, the National Romanlzation (kokutel
roomaji) and t@e almost identical Bloch-Jorden romanlzation
(see Jorden), %he palatalized dental obstruents are treated
parallel to the other palatalized consonants and
represented sy, ty, 2z¥. »

Bloch in 1950 rejects the 'meat and systematlc National
Romanization" which he had used before, stating that the
Hepburn,Romanization, "unsystematic and cumbersome as 1t
seemé to be, is the oné that turns out to be closer to a
phonemic notation". What forces Bloch'tq represent sy, ty,
and zy as unit items but ky, &Y, etc, as clusters, as in
the Hepburn romanization, is the very low-level phonetic
fact that the Japanese palatalized dentals are phoneticaily
ldentlcal to the Polish'é, &, d2 rather than to the Russian
Syy by, d,.‘ This had the consequence that Bloch was
unable to say that these llems were phonetically sequences

of two segments, although he was able to make such an
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assertion in the case of Py, ky, etc., where he could
1dentify the sound between the release of the consonant
and the onset of the following wowel with [y]. If sy, ty,
zy had had the "pussian" sounds instead of the "Polish'
sounds, Bloch would presumably have been able td analyse
them as sy, ty, dy, and would thus have had a
transcfiption like the National Romanization. This

example illustrates a ﬁajor defect of attempts to define
the phonemes of a lenguage as the entities which result
from some fixed procedure for analyzing phonetic data,
namely that the results can be changed sharply by quite
minor differences in allophonics: two Japanese dialects
which differed only to the extens that the one had "Russian
palatalized dentals"’ where the other had "Polish
‘palatalized dentals" would be given different phonemic
inventories accordiﬁg to Bloch's definition of the phoneme.
It Shoﬁld also be pointed out that the difference between
the two types of palatalized dentals 15 "subfeatural":

in gremmars of Polish and Bussian the Polish [&] and the

~ Russian [t,] would be gi?en the same feature representa-
tion; the phonétic difference between them would only
appear in the "feature interpretation rules" which convert
the feature specifications into ranges of ﬁhysical

3) Some Shikoku dialects in fact have "Russian

palatalized dentals" (see Polivanov [2j).
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i

variables.

I thus will treat Japanese as simply having two
series of consonants: plain (p, t, k, S, «¢s) and |
- palatalized (py, k¥, Ky, S¥, «se)e In native morphemes,
as I pointed out above, palatalization 1s predictable: a
consonant is [+ shp] before /i/ and [~ shp] elsewhere,
However, the distribution of these two series in Sino-
Japanese morphemés is somewhat peculiar. Indeed, Trubetzkoy
cites it in Grundzige (p. 208) as an example of a patho-
logical kind of neutralization, namely neudralization #hich
is assimilative in one environment and dissimilative in
another. Specifically, while both series can occur before
/a, of u/, only the palatalized consonants can occur before
/i/ and only the plain consonants can occur before /e/.

I am going to present a re-analysis of the souﬁd
éystem of Japanese in which the distribution of palatalized
and plain consonants ceases to exhibit the pathologyﬂwhicp
Trubetzkoy saw in it. Thié‘reanalysis comes close to sgging
that /i/ and /e/ are in complementary distribution.” Iz /1i/
and /e/ could occur only after a consonant they indeed
would be in complementary distributionm, since Brém the
palatalization of thé consonant'one could tell whether /i/
) -4; Iﬁe idea which I present here was mentioned in a

footnote in Bloch [17 in 1946.
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or /e/ followed. However, they are not quite in complement-
ary distribution, since both can occur initially, and there
are minimal pairs such as ekl 'profit', iki 'region'. /j/
also has a somewhat restricted distribution: it can occur
before /a, o, u/ but not before /i, e/. Suppose that
eyllable-initial /i/ were interpreted as if 1t had a /y/
in front of it, i.e., as /yi/. Then /i/ and /e/ would
indeed be in complementary distrlbution: /1/ would occur
only after a palatalized consonant or /y/, /e/ only
elsewhere.

Tumping /i/ and /e/ together in a single phoneme and
calling it, say, /i/, thgs would yield for the Sino-
Japanese vocabulary a four-vowel system /1, a, o, u/ plus
parallel series of plain and palatalized consonants whose
occurrence before these vowels is completely free., The
/i/ in underlying forms will take the phonetic form [1]
when it is preceded by a palafalized consonant or [y] and
Will take the phonetic form [e] when it is preceded by 2
plain consonant or no consonant at all.bThis suggests the
propbrtion: palatalized éonsonant is to plain consonant
as /y/ is to nothing. This in turn would suggest that the
absence of an initial consonant be interpreted as the
"ynpalatalized counterpart™ of /y/ and represented as a

[- shp] glide, as against /y/, which would be a [+ shp ]
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glide. Such an analysis has been suggested by Hattoril

[1, 3], who would transcribe the word for 'phonology' as
/toX'iNron/, /'/ beinglhis symbol for the "glottal
constriction" phoneme, whose palatalized counterpart is
/y/. Phonetically, the glottal constriction phoneme (which
T will henceforth write /%/ rather than /'/, to avoid
confusion with my accentuatiocn mark) is precisely that: a
glottal constriction, and serves as the phonetic distinction
between such minimal pairs as [suuri] 'mathematical
principle’, [su?ur;] 'vinegar vendor'. On first glance,
writing glottal constriction in phonemic transcriptions of
Japanese seems to be just as unintdaitive as writing glottal
stops in phonemic transcriptions of English: just as the
English words which begin phonetically with glottal stops
can be represented as beginning with vowels and the glottal
stops inserted by rules, so also the Japanese morphemes
which 5egin wlth glottal constriction could be represented
as beginning with vowels and the glottal constrictions
inserted by rules. However, the situations in Japanese and
English actually are very different. In English a word has
an alternant beginnimg with a glottal stop if and only if
it also has an alternant without that glottal stop: the
alternant with the glottal stop occurs in ﬁhrase-initial

position, the other alternant elsewhere. Thus English must




pe supplied with a rule which yields a /?/~ @ alternation,
1.e., either a /?/-insertion rule or a /?/-deletion rule.
Either rule is Just as complicated to state, so that
(assuming hhat the absence of glottal stops in the
underlying forms Would not complicate the rules), the
solution with the ?/?/-insertion rule and underlying forms
without initial glotﬁal stops would give at least as
simple a set of phonbtogtnalic rules as the other solutlon.
Since 1t would require less information to be marked in the
dictionary entries it would then be preferreé to the other
solution, so that é grammar of English would have to
involve underlying forms without initial /?/. But in
Japanese, on the other hand, there 1is no alfernation of
initial /?/ with zero: morphemes which have an initial /2/
| when phrase-initial retain it when they are preceded by

other morphemes. Thus there is no need for a phonological
rule which ihserts /2/ before initial vowels in Japanese
any more than there is a need for a phonological rule
which inserts./e/ between consonants iﬁ Lighﬁner's
example., Consequently, the evaluation procedure will
prefer'a grammay of Japanese in which /2/ is represented-
in the dictionary entries of those morphemes which begin

with 1t phonetically. I will thus assume nenceforth that

Japanese dictionary entries may involve a segment /2/

which differs from /y/ only on the feature of sharpness

87
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(/2/ is [=- sh?] and /y/ [+ shp]). As a piece of stéétical P
evidence for saying that /?ana/ begins with /2/ rather |
than with /a/, etc., I might cite the fact that Japanese
has roughly as many words beginning with /2/ or /y/ as i%
has beginning with any of the more frequent consonants.
The following are the numbers of pages taken up in
Kenkyuusha's "New Little Japanese-English Dictionary" by
words with various initilals:
' <'ék/ and /ky/ 103 pages

];/ and /sy/ 89

/%/ and [fy/ 87

[t/ and /ty/ 65

/h/ and /hy/ 56

I now have arrived at an analysis in which Sino-

Japanese morphemes are treated as having a four-vowel

system and distinctive palatalization., My earlier treatment»
of native morphemes involved a five-vowel system and rules
by which palatalization ﬁas completely predictable, Will

the analysis I give to Sino-Japanese morphemes force a
change in my analysis of ﬁative morphemes ? For example,
would it simplify things to treat native morphemes as if
they had a four-vowel system and mark the palatalization

of the consonant rather than the diffuseness of the vowel

in sequences of consonant followed by front vowel? If
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consonant followed by a front vowel only occurred wlthin a
morpheme, the change to a four-vowel system would shorten
the rules somewhat, albeit not by an overwhelming amount,-
Howe%er, there are sequences of morpheme-final'coﬂsonant
followed by morpheme-iﬁitial front vowel, and it is the
diffuseness of the vowel 1in these gequences which determines
the palatalization of the consonant, rather than vice versa,
The grammar will thus be simpler if I assume a 4-vowel
system for Sino-Japanese morphemes and a 5=vowel system for
native morphemes:

Sino-Japanese native

i/e a o u i e a o u
airf ¥ - - o+ + = = e ¢
gLV = ¢ &+ - -+ 4+ o+
cmp T T S + -

The following rules f£ill in the blanks of these vowels and
ad just the sharpness of consonants:
1. [+ native] ==> [= shp]
2, [+ dif] = [~ cmp]
3, - cns
S| = dif - [+ grv]

+ Sino

4, [~ cns
- gizo -> [- dif] in env. [- shp] ___

+
5. [+ cns] = [+ shp] in env, ___ |7 $O8

T Tt = 8rv
5) I"refer, of course, to a grammar of the e%tire language
and not just of the native part. The sets of rules which I
am comparing must cover the behavior of morphemes of all

strata,
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One problem still remains, namely that of the
distribution of /y/ in native mprphemes. My earlier state-
nent that palataliéed consonants in native morphenes oﬁly
occur before /i/ does not hold for /y/, which, while
palatalized, can occur before /u, o, a/ even in native
morphemes (yuki ‘'snow', yoru 'evening, yak- 'to roast'),
In its present form rule 1 would eliminate the contrast
between /y/ and /%?/ in such morphemes; thus rule 1 must
be revised so as not to apply to /fy/. Assuming that /y/

cns

voc]), rule 1 can

is represented as a glide (i.e., as [~
be changed to |

OIS ) - [ s
(the fact that the earlier version of rule 1 also made
vowels [~ shp] but this one does ntet is of no consequence,
since subsequent rules never make reference to the sharpness
of vowels). The fact that /y/ can not occur before /i/ or
/e/ in native words must also be accounted for. The

simplest way of doing this is to change rule 5 to read

v r(+ ens)q _ ' - cns
5' [T voc}] S [ shp] 1in env. - erv
g & gif
i.e., non=-vowels become palatalized before /i/ and plain

before /e/. Suppose that before an initial front vowel in
native morphemes one writes [~ 3%2] with no sharpness

specification. Rule 5! will make that segment /y/ before
/1/ and /2/ vefore /e/. Recall now that in Sino-Japanese
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morphemes the syllables /1/ and /e/ are each represented

in the dictionary as a sequence of two Segments, the first
of which is /y/ or /?/ and the second of which is /i/.
Rule 4 lowers /i/ to /e/ when preceded by /?/ in a Sino-
Japanese morpheme, thus yielding /yi/ and /?e/. Since

these two syllables differ phonetically only in the vowel
aid not in the onset of the syllable, a later rule must
convert /y/ into /?/ before /i1/. If thils rule applies not
only to Sino~Japanese morphemes but to native morphemes as
well, 1t will also eliminate the /y/ before /i/ there. Thus
the small changes which I made in rules 1 and 5 will suffice
to yield the correct distribution of /y/. :

Let me now return $o the consonant system, Above I
gave a rule-Which'converts /p/ into /h/ in native and
Sino-Japanese morphemes. This rule not only accounts for
the restrictions I stated on the disitribution of [p] and
(h/f] (which I will henceforth write simply as [h]) but also
for the well-known p-h alternation, for example, ippiki
'one (animald®, gohiki 'five (animals)‘; bunpoo 'grammar’,
hooritu 'law'. The underlying representations are

1t, & piki bun & poo
go & piki poo & ritu
In the second line the /p/'s are in the environment where

p-h, but not in the first line, where they stay /p/'s.
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The distribution of [h] in non-forelgn words is even
more restricted than I indicated. Specificaily, except for
the 10 words listed below, intervocalic [h] only occurs at
the beginning of one of the elements of a compound. The
following are the remaining items in which an intervocalle
[h] occurs:

ahen  ‘'opium'

ahiru ‘duckf

haha  '"mother' ‘

hihi "baboon'

hoho ‘cheek’

kehal ‘'sign'

kuhuu 'scheme'

nihon ‘Japan'

roha  ‘gratis'

yahari ‘as expected'’
While these words are not obviously compounds, they are not
obviously monomorphemic either. Ahen, ahiru, kehal, kuhuu,
nihon, and yahari historically are compounds and are all
written with two characters in the standard orthography.
However, they involve components which either have fallen
out -of the language (the hiru of ghiru) or take a unique
form in these compounds (the ni of nihon takes the form nit,
or nitli in other compounds). Haha, hihi, and hoho evidently
display a reduplication, but the corresponding unreduplic-
ated forms do not occur. The remaining word roha is a
peculiar kind of spelling pronunciation which arises from
the charactsr fl (pronounced tada 'gratis') being split

into the katakana characters D /ro/ and -~ /ha/. In view .~
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of the fact that 1f these ten words were interpretéd as
monomorphemic they would be the only non-comppunds whlch
had an intervocalic /h/, I wlll say that phonologically
they are compounds and wlll represent them in the lexlcon
the same way as other non-productive compounds, i.e., a
compound boundary #¥ill be marked in the lexicon between
the two "components". It will then be neceséary to have
a rule which exéludes intervocalic /h/ except at ;3 -
boundary. I propose a rule of rank : which converts /h/
into glottal constriction. Since this rule is of rank :,
the /h/ of hoo:hoo is retained, but tape & ru -=

tahe & ru - ta%e & ru.

Consider now Japanese [w]. The extremely limited
distribution of [w] in Japanese 1is a well-kmown ltem of
linguistic folklore: [w] can only.occur before the vowei
[a]. Moreover, [w] is the only Japanese nonszvowel which
has no palatalized counterpart: there is no #[wyal. As a
result, in the tables ofbthe morae of Japanese such as are
given in Hattori [1, 3], there 1s no place where /wa/
really fits, and it is simply put by itself (Hattori
includes it invthe'row /%e, %a, %0, ?%u, ?i, ya, yo, yu, wa/,
~but that row is one longer than the other rows of the table:
the "wa-column" contains>only /wa/). |

Note the following restrictions on vowel sequences:
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unless at least :=juncture intervenes, a sequence %*ua, %*oa,
#ea, *ia (or rather, *u?a, *o?a, ¥e?a, %1?a) cannot occur,
altﬁéﬁgh'viitually all other jowel sequences occur.
Moreover, bthe sequence [aa] 1s extremely rare: in the native
and Sino-Japanese strata of wocabulary 1t ococurs only in
honorific names for members of the family: o=kaa=-san
'mother', o-baa-san ‘grandmother'. Indeed, in this
semantic-syntactic category, monosyllabic stems are always
long: o-too-san 'father', o-zli-san tgrandfather',
o-nee-san 'elder sister o-nii-san ‘'elder brother', 6
Moreover, all these words have accented stems. It w111 be
necessary for a grammar to contain rules which impose
these two restrictlons on Japanese honorifics. The
requirement that honorific monosyllabic famlly relation
‘names have long vowels and be accented corresponds simpiy
to a rule which geminates the vowel of a monosyllabic
stem which is merked [: ?gﬁ?riiic] and marks the
syllable [+ acc]. As for the exclusion of vowel sequences
ending in /a/ (other than those created by the preceding
rule), I propose to combihe that restriction with the
) -63 the ozl and oba of ozi-san 'uncle' and oba-san taunt'
are disyllabic stems rather than honorific prefix plus
‘monosyllabic stem, .since there is no form without the

/o/ end since pzi end oba are used even in non=honorific

contexts.
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restrictions on the occurrence of /w/ and state a rule
py which glottal comstriction 1s converted into /w/ in
the environment V__ a . Since morpheme-internal glottalv
constriction can be assumed to come from fo/ via /u/,
this means that morpheme-internal /w/'s can be represented
vy /p/ in the dictiomary. Kawa 'vriver', for example,
would be represented as /kapa/. In addition to explaining
the restrictions 1n question, this rule also sheds 1light
on a number of doublets such as ba?ai/bawai tcase', and
kehai/kewai ‘sign'. The first member of each doublet 1is
phonologically 2 compound, S0 that /?/ is not converted
into /w/ and /h/ is not cehwérfed into /2?/+ The second
member of each doublet is phonologically a unit, so that
/b/ vecomes /2/, /?/ becomes /w/, and the forms bawai,
kehal result.AThis rule is also involved in the /W, D, b/
alternation in itiwa 'one (bird)', sanba 'three (birds)',
zippa 'ten (birds)'. This alternation 1is, of course, an
irregularity, but the irregularity consists only in the
loss of 73/ between the numeral and /pa/, so that /iti:pa/
is replaced by /iti&wa/, which is converted through the
stages 1ti & ha and 1ti & ?a into iti & wa.

While these considerations elmminate morpheme~-internal
/u/'s from dictionary.entries, morpheme-initial /w/'s still

remain and will have to be represented somehow, since there
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are such minimal palrs as ?akal 'red!, wakal 'young'. I
propose treating the initial /w/ of wakal somewhat 11ke.
/y/: if [y/ is 2 palatalized glottal constriction, then
/w/ will be a 1ablalized ([+ £1t]) glottal constriction.
mis interpretation allows the /2/=- /W/ rule to aséume the

following simple form:

{? %%él - [of £1t] in env. [- ens] ___ [ gg;].
- shpl -

Tn the Western dialects which preserve the 0ld labio=velar
serles of cdnsonants (which has coalesced with the velars
in standard Japanese), the feature of flatness will be
needed not only to oppose /a/ to /2/ but also to oppose
/¥¥/ to [k/ and /g¥/ to /e/.

T now turn to the toplc of the "syllabilc obstruent”

and "syllabic nasal'. The syllabic obstruent counts as a

~separate mora and ié phonetically the gemination of the

following consonantT The syllablc nasal likewise counts
gs a2 separate mora and is phonetigally either a nasal
consonant homorganic with the following consonant or (1f
there 1s no following consonant) something which has been
variously described as a hasalized transition to the
following vowel (Hattorl, De. 752) or a velar nasal
consonant (Han, pe. 78) or a velar nasal consonant with
incomplete élosure (Jorden, De. xxxgﬁ} What‘everyone

7) The syllabic obstruent is a&ﬁays followed by an

obstruent.




agrees on is that when no consbnant follows, the syllabic
nasal 1s a nasalized segment colored by the surrounding
vowels and with the back of the tongue close to but not
touching the back of the moﬁth. My own auditory impression
is that 1t is a nasalized prolongation of the preceding
vowel, followed by a (possibly nasalized) [w] or [y] if

the followlng vowel is respectively u/e¢ or i/e. This is the
way I will interpret it in the rules.

The syliabic nasal and syllabic obstruent often arise
from an ordinary non-syllabic consonant; note the following
alternations: |

it1 'one', 1t, & sail = issai, 1it, & pal = ippail

karu 'eut!, kar & ta = katta

yomu 'read}, yom & ta = yonda,
Putting aside for the moment the question of how to
represent morphemes which have a syllabic obstruent or nasal
throughéut their paradigms, let me answer the question of
what rules are needed to account for these alternations.
When a consonant sequence is created, the flrst consonant
becomes either the syllabib nasal or the syllabic
obs truent (depending on the nature of the first consonant).
Phonetically, the flrst consonant shares the point of
articulation and the sharpness of the secbnd consonant, and
in the case where the syllabic obstruent is created, also

the manner of articulation, There is no necessity to have
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an intermedlate stage of re@resentation in which these
consonants are represented as "syllablc nasal" or
"gyllabic obstruent": it will suffice 1f the rules convert
the underlying forms 1it, & sal, etc. dlrectly into the
proper phonetic forms. What is needed then are rules
which regressively assimilate the point of articulation
and sharpness qf consonant sequences and the manner of
articulation in séquences of non-nasal consonants,

A syllébic nasal or syllabic obstruent which is not-
an alternant of a normal consohant but simply apﬁears as a
syllabic nasal or ébstruent throughout the paradigm of

some mofpheme can be represented in the dictionary simply

further specification of point or manner of articulation.
If a consonant follows, the above assimilation rules will
produce the correct phonetic form. If no consonant follows

(whichvwill only be the case with a morpheme-final syllabic

- cns

3 voc] segment which

nasal), a rule will convert it into a [
agrees in gravity, compactness, and diffuseness wlth the
precéding vowel (i.e., 1£'becomes a nasalized continuation
of it). Note that 1%t 1s unnecessary to distinguish between
a syllabic nasal and an ordinary nasal in a dictionary
entry: from syntactic .information and inforﬁation’about
the surrounding Segments one can always tell which he has). -

I turn now to the well-known problem of the velar nasal

as a nasal or non-nasal oﬁ%onant respeetively, with no —
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in Japenese. My remarks are to a great extent based on the
treatment given by S.~Y. Kuroda in the‘M.I.T.'Japanese
seminar, March 14, 1964, It is well-lmown that [g] and

(3] are almost in complementary distribution: word-initially
only [g] occurs, and word-internally [»] occurs in a great
majority of cases, although there are still numerous cases
of internal [gl. Moreover, there 1s a régular alternation
between initial [g] eid internal []: gakusel 'student',
suunaku 'mathematics'; gailkoku 'abroad', igai ‘aside from',
Tt will thus be necessary to glve some rule of g 21
alt%;ation. The rough description I gave above of the
distribution of [g] and [y] suggests that one attempt to
make the [g] < [3] alternation rule account for all (B]'s.
This would amount to interpreting the terms "initial" and
"internal® in such a way that for the purposes of the rule
the [g]'s which occur in non=-initial ﬁositions would be in
environments which would count as "initial'. Unfortunately
that is not possible, since there are miniﬁél pairs such

as oogame 'big toad', gogama "pig kettle' (< kema 'kettle').
Note the following facts.about this and similar minimal
pairs: (1) the "internal [g]" occurs after one of the
prefixes 95 89, o003 (2) the [g] af ter the prefix corresponds
to a [g] when there is no prefix but the [n] corresponds to
a [k]. Te k 93 alternation involved here is part of a

phenomenon known as '"sequential voicing" (rendakujé ‘/% )

—— -
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in which the initial segment of the segond element of

certain compounds becomes voiced, for example, tama 'ball',

sorobandama 'abacus bead'; suru 'dp', oozuru 'reply; hako P

'hox' ( pako), doogubako 'toolbox'; kuruma 'vehicle',
katapuruma ‘piggy-back'. Fact (1) could be explalned by
saying that the prefixes o, go, 00 do not count as initlial
syllables and that the syllable after suth a prefix counts
as the inttial éyllable. However, that would not work,

since then the [3] of ocopama would also count as initial,

and no matter whether the [g] =2 [p]-rule or the sequential
voleing rule applied first, a [g] would result in both

words. Or at least, that would be the case if the voicing

rule were precisely that -=-=- a voicing rule. But if 1%

did¢ something to /k/ other than Jjust %o voice it, then [g]

and the result of applying the '"volcing rule" to [k]

would be dilstinct and the two words would not coalesce.

What then should be the new form of the voieing rule? Cne
obvious answer would be a rule which voices all the
obstruents except /k/ and converts /k/ into /n/. Anédher
Dossibility, ‘which takes 1ess feature specifications to
state, would be to have the rule mark all obstruents as

[+ nas] in the "voleing env1ronment"8 (tnis would yield

) -83 I am unable to state the environment-in which the

"yvoicing rule” applies. The relevant data are completely

bewildering. Martin [1] gives a thorough description of

the phenomenon.
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segments marked [I g%g], which are the specifications
characterizing "prenasalized obstruents" [®p], [®t],

etc.) and then have rules [i ggg] ~> [= obs] (which W§uld
turn "masalilzed [k]"}into 3]), and [+ nas] == [+ voice]'
and [+ obs] = [- nas], which would convert the other
masalized obstruents" into ordinary volced obstruents.

It is this form of the "voieing rule" which I aeccept.

Internal [g] occurs not only afﬁer the prefixes o, go,

and 00, but also in reduplicated onomatopoela (garagara
'rattle'), in the morpheme go 'five' ([sengo] '1005' vs,
[senyo ] 'postwar'),.and at the beginning Of‘thE second member
of a "long" compound (here there is often free varlation
between [nj and [g]: kootoogakkoo or kootoopakkoo 'high
school'). What this suggests 1s that some Junctural element
% be inserted after o, go,and oo and before go 'five' and
that the g~->1n rule be made of rank #, This would cause
some ﬁroblems which I am not prepared to discuss here
relating to the fact thét the addition of * would make the
junctural hierarchy only a partially ordered set and that
there is no obvious‘way.bf using ¥ to explain the internal
[g] in long compounds. However, even 1f some other formal
device is used to insure the preservation of [g] in these
environments, the factAremains that given full syntactic
information one can predict whether [g] or [p] will occur

in a non-foreign morpheme, so that the g/ distinection
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does not have to be marked in dictlonary entries of native,
Sino~-Japanese, or onomatopoetlc morphemes; however, it
does have to be marked in foreign morphemes, In view of

the fact that the [p]'s created by the "volcing rule" are
represented as [7 ggzj segments, the [g]'s of forelgn
morphemes can be represented that way as well., Thus I will

represent the [g] and [p] of foreign morphemes as velar

obstruents which are [~ nas] and [+ nas] respectively.

Similarly, the g=-% n rule will simply say that + %gfcé‘
. cmp -
- [+ nas] inenv, [ ] ___ - foreign

2.3 Segment inventories
I thus conclude that thefollowing inventories of _
segments will have to be distinguished for each of the

four strata of lexical items discussed:

I Native
ptks nnr 2wy 1 u
bdgz _ e (o}
5 i}

IT Sino-Japaneée
The same with the elimination of /e/ from the vowel system
and the addition of,palétalized counterparts to the [+ cns]
segments., Since /d/ and /z/ have the same palatalized
counterpart, there will be only one voiced palatalized
dental segment, .

ITI Onomatopoela
The same as for Sino-Japanese but with the addition of /h/.
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IV Forelgn

p t ¥k £f s hmmnn I ? wy 1 u
b 4 g Z e o}
Py s, Xy s, h, m, n, r, a

b, d, 8,
(, after a consonant letter denotes palatalization).

I now have the task of choosing appropriate sets of
feature specifications with which to represent these
segments in the lexicon. In assigning feature specifica-
tions to the segments involved in a dictionary, Halle and
pupils of his such as Lees have;ﬂa&éé great 1mporténce on  _.—
minimizing the number of feature Specifiegtions,which occur
in the inventory of segments. It should be noted that this
demand is an extra demand which does not follow from the
requirement that the number of feature specifications in
the grammar.be minimized. The grammar consists of Jjust the
lexicon and the rules; the inventory of segments 1s ndt a
part of the grammar but 1is merely soﬁethigg which the
linguist sets up as an aid in writing the grammar. Thus
there is no a priori reason why minimizing the number of
specifications in the segment inventory would always
entall an economy in_thé grammar, and indeed, it may o
actually conflict with econonmy by forcing the rules of the
grammar to be more complicated or making 1t impossible %o
simplify the lexicon by leaving out redundant information.

It can easily be shown that to minimize the number of




feature specifications in an inventory of n segments 1t 1s
necessary that the segments filrsi be divided according %o
a feature which ylelds two classes each of at least 2m=1
nembers 1f 2M<Ln<2® + 281, and two classes of at most
ol pembers if 2% + 29912 no 2™+, Suppose that one were
given the inventory

ptk uil
bdsg 0 a

mnzy
rl

The feature giving the fiy$t split into two classés could
be neither consonantalness nor vocalicnesé nor obstruende,
since there are 16 segments, of which 7 are obstruents, 12
are consonantal, and 6 are vocalilc, but the theormm quoted
above impliés that the first split must be into two sets
of 8 segments. The only feature satisfying that criterion

is graveness (thre are 8 grave and 8 non@grave segments).

Suppose that one were then to divide the segments first
into grave and non-grave. Suppose further that the
morphemes of the language were subject to the comstralint
that a vowel could only 56 followed by a consonant (i.e.,
there are no vowel sequences in dictlonary entries). One
would expect to handle this situation by having a rule
that after a [~ cns]‘segﬁent the next segmént is made

[+ ens] and omitting from the dictionary the redundant

[+ cns] Specification of consonants which are preceded
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by vowels. However, that will be impossible here since

the segment inventory will lnclude some segments not

“specified for consonantalness (since otherwise

consonantalness could have been taken as the feature which
gives the primary 5plit, which has already been proved
impossible), so that when one of those segments is
involved there will be no consonantalness specification ...
there to omit nor will there be any other redundaﬁt
speciflication which could be omitted, since every other
feature specification will be needed to distingﬁish it
from other consonants. Consequently, 1f the feature
representation which minimizes the number of +'s and ='s
in the inventory matrix 1s chosen, 1t will be impossible
to omit from the dictionary feature specifieations
corresponding to such basic redundancles as the above
seqoential constraint. -

‘ I will now present feature assignments for the
Inventories of segments glven above. In view of the
above discussion, I feel no need to apologize for the
fact that the number of +'s and -'s is more than the

minimum number needed to distingulsh the segments 1istéd.

I. Native
ptks bdgz nny 2wy 1eaocu
CNE 4+ 4+ 4+ 4+ + + + 4+ + + 4 = = = = = = ==
voce - - = 4+ 4+
o0bsS + + + + + + + + = = =
Volce = o« = = 4+ + + +
BV 4 = % = 4+ =+ = 4 = - -+ + +
nas + A -
dif <+ - + - 4 = = =
cmp + -
cent - + - +
sh - - 4




II.

ens
obs
volce
grv
nas
aif
ent
shp

Sino=~Japanese

PR

+

1+ +
+ 1 ++F

1t 1+ 4w

+

++ 4+ + 0T

+

1+ 4+ 4+ 2
+ 4+ + 0

cns
vocec
sV
aif
cnp

shp

f1+t

P + 4+ 4+ N

+

=0

1+ B
+ B

+

1<

+

N

1t + +

+4+ 41

1+ 4+ 0

++++o

+

1 + B

+ +
+
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1 +4

Since /d/ and /z/ both palatallze 1o [a2] and there is

no morphophonemic ground for having separate /d,/ and /z,/

in dictionary entries, 1t is only necessary to have one

sharp voiced dental, which will be unmarked for
continuance (I refer to this segment as /d,/)e
III..  Onomatopoela

The same as for Sino-Japanese, except for the part

ptksh p, &, Xk, B h,
grV + = + = + * = o+ - F
aif + = + + - +
ent = == + + - - + +
Shp = = = = = &+ + + °F +
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IV. Foreign

cns

obs
voilce
grv

nas

dif

cnt

Shp = = =

+ 1 4+ +0
I+ + o

+ 1+ 4+ F
S B
P+ 40

+ 1+ 45
++ 4+ +0
1+ + 4+ 0
1+ + + 4@
1+ 4+ + N
1 +++ 4+ 4+
++ 4+t
L+ + 4+ R
+ + + 40

1+
]
1
+ +
1
-+
1
+
[
<+
'

+
t
+
!
1
+ <+

1
t
i
1
1
1
L
+
+
<+
+ +
+
+
+

+ B
+ B
2]
+ 8
+B
-
1=
1<
[ d
o
L
o
=

cns
voc - - = o+ 4+ o+
obse
grv.  +
nas + + =
aif b o - -+
cmp ' + -

shp = = = + + + -
flt =

1
11
]
+ 4+ 3
+ 51
I i
1
1
1
+
+

!
+

2,4 Inflection
2,441 Reguiar inflection

In Japanese, only adjectives and verbs are 1nf1écted.-
Moreover, they are inflected for‘almést exactly the same
sét of categories, and most of the affixes are the same
for verbs as forkdjectives.

Before taking up the problem of how to represent
these affixes, 1t will be necessary for me to discuss the
notions of consonant-stem verb and vowel-stem verb. Consider
the following fofms?

teat! 'force' 'see'

Simple Pres. taberu siiru miru
Polite Pres. tabemasu siimasu mimasu
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‘walk' 'call' 'swim' ‘read’ 'put out'
aruku yobu oyogu yomu dasu
arukimasu yoblimasu oyogimasu yomimasu dasgimasu
fwalt' 'die' 'return' "laugh'

masu sinu kaeru warau

matimasu sinimasu kaerimasu waraimasu

It is natural to regard the first three verbs as consisting
of a stem tabe, sii, or mi, to which is added a present
tense ending -ru or a politeness marker -masu. The remaining
verbs have /u/ in place of the /ru/ in the simple present
and have an /i/ inserted before /masu/ in the polite
present. If one makes the obvious segmentation (aruk & u,
aruk & 1 & masu@,'all of these verbs will have stems

ending in consonants except for warau. However, the

grammar will be simplified considerably if warau is also
treated as having a stem ending in a consonant which 1s
later eliminated. The other verbs given above have stems
ending in the consonants

t ks mnr —-
b g

The only consonants which do not appear in this list are
/p, 4, z/. If the stem of warau were assumed to end in

/p/, no further rules would be needed to eliminate the
/v/ in the forms given above, since by the rules already
given, p-- h-- ? intervocalically (I write warau instead
of the more corréct"wara?u in accordance with the Bloch-
Jorden romanization, Which does not indicate /%/) unless

it is prékeded by at least :-boundary. Saying that warau
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has the stem /warap/ has three immedilate advantages. First,
the rules involved in generating the present and pollte
present forms nf Japanese verbs need only refer to whether
the stem ends in a consonant. Secondly, no special rule is
needed to generate the correct past form waratta, since
warap & ta - waratta by the consonant assimilation rules
already preéent in the grammar. Thirdly, the morpheme
structure rules aré &implified somewhat. It 1s necessary
to have rules which exclude from verb=stem-final position
those consonants which cannot occur there, and in the
analysis given here, ail that will be needed to fulfill
that requirement is a rule which excludes /4, z/:

[+ c08] .3 [~ voice] in env.

- grv‘
Consider now the provisional, passive, causative, and

) verb-stem

tentative forms of the verbs given above:

Pres. taberu miru yobu yomu - dasu warau
Prov. tabereba mireba yobeba yomeba daseba  waraeba
Pass. taberareru mirareru yobareru yomareru dasareru warawareru
Caus. tabesaseru misaseru yobaseru yemaseru dasaseru warawaseru
Tent. tabeyoo miyoo yoboo yomoo ~ dasoo waraoo

The vowel-stem verbs have affixes beginning with /r/, /s/

or /y/: =ru, -reba, =-rare, -Sase, ~yoo; while the consonant-
Stem verbs have affixes without the /r/, /s/, or /[y/: -u,

-eba, -are, -ase, -yoo (the intervocalic /w/ of warawareru

is put in autbmatically by the rule given in the preceding
section for V?a sequences and is thus not part of the

affix). Following S.-Y. Kurodag, I will describe these

9) Gengo no kijutsu, ppe. 59=60.
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facts by glving a rule which deletes /r/, /s/, or /y/ in
the environment [+ cns)} & ___ and will represent the
affixes as -ru, =-reba, -rare, -sase, and =yoo in the
underlying representations, regardless of whether a
consonant or vowel stem verb precedes. Warau, for example,

is derived as follows:

underlying form warap & ru
T,8,y => ¢ warap & U
p==> h : warah & u
he=> 2 v wara? & u

The'verbs given above have the following past tense

forms:

Pres., taberu siiru miru
Past tabeta siita nita

aruku yobu oyogu yomu dasu matu sinu kaeru warau
aruita yonda oyoida yonda dasit%matta sinda kaetta waratta

The simplest geﬁerative description of these forms is
clearly one whilch takes /ta/ as thebaslc form of the

past tense morpheme and has rules for assimilative and
other chaﬁges which take place when the /t/ of the ending
is immediatély preceded by a consonant. A voicing
assimilation rule is needed to account for the forms which
have [da] instead of [tal. This assimilation rule will
operate after all voiced stem-final consonants except

/r/ and can be stated most simply by the rule

[ ] => [+ voice] in env. [ 735cel &

CTI——
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This rule plus the assimilation rules given in the
élscussion of the syllabic nasal and syllabic obstruent
are sufficlent to yleld the corfect past tense forms of
yomu, sinu, matu, warau, and kaeru, In the past tense

of oyogu, aruku, and dasu, an /i/ is inserted at the end
of the stem, and the stem~final velar of aruku and oyogu
is lost. The simplest rules to account for these phenomena
would be a rule making velars [+ cnt] before the past
tense ending (i.e.; turning them into [h]) and 2 rule
inserting /i/ between a spirant and the past tense ending:

[} oop) = [+ ont] in env.e ___ & [+ cns]

g -> |7 HE| incenv. rF gE%J,___ & [+ cns]

A rule is ﬂe%ggd to nasalize the /b/ of yobu in the
past tense form yonda, perhaps,

[I ggice] -> [+ nas] in env, ___ & [+ cns]
However, a slight change in this rule will make it also
explain the alternation between syllabic nasal and
syllabic obstruent in the "intensive &nfix" of adverbs in
-ri.1o The syllabic obstruént occurs before a voiceless
segment: halkiri, hissori, battari,'! and the syliabvic
nasal before all other noh-vowels: manziri, nonbiri,

) -10) All data cited here are from Martin [17.
11) Martin shows that these forms are segmentable into
a stem (the hakl of hakihaki, the hiso of hisohiso, the

bata of batabata) plus intensive infix plus -ri,
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honnorl, yanwari, bonyari. If the intensive infix is
represented as [I g%z], the consonant assimilation rule
generalized so as to assimilate volcing as well as point
of articulation and sharpness, and the above rule nodified
- VOoC -
t0 : voice] = [+ nas] in env,. [+ ecns],
nonbirl will be derived as follows:
nobi & C & ri

infixation 1OCbL & ri
&QS§mfi? nobbl & ri
nasalizn. nonbl & ri

Tese raules will also yleld the correct gerund (=te),
conditional (~-tara),-and representative (-tari) forms of
a2ll regular verbs:
Past tabeta aruita yonda dasita kaetta waratia
Ger. tabete arulte yonde dasite kaette waratte
Cond tabetara aruitara yondara dasitara kaettara warattara
Repr tabetari aruiltaril yondari dasitari kaettaril warattari

In the negative, an /a/ is inserted after consonant
stems; in the "infinitive® and all compounds (including the
desiderative and polite forms, which are really compounds
of the verb with an adjective =tail and a verb -masu

respectively), an /i/ is inserted after consonant stems:

Present taberu  aruku yomu dasu warau
Negative tabenai arukanal yomanal dasanal warawanai
"Infinitive" tabe aruki yomi dasi warail

Desiderative tabetai arukitai yomltal dasitali waraltal .
Polite pres. tabemasu arukimasu yomimasu dasimasu waraimasu

The imperative ending has the form /ro/ after vowel

stems and /e/ after consonant stems:
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present taberu miru aruku yomu dasu oyogu warau
Imper., tabero .miro aruke yome dase gyoge warae

I see no way of representing the ending which would allow
anything simpler than Jjust giving the item»and-arrangement
statement that /ro/ occurs after a vowel and /e/ after a
consonant.

Only consonant-stem verbs have a distinct potential
form; for‘vowel-stem verbs, the passive is used in place
of the potential. The potential morpheme has the form /e/:
arukeru, yomeru, daseru, oyogeru, waraeru.

Ad jective stemssalways end in a vowel, Moreover, there
are only four possible ﬁowels: /i, u, o, a/. The diffuse-
ness of a front vowel thus need not be marked and can be
filled in bj the morpheme structure rule

(- ggfr] - [+ dif] 1in enve ___ )aqj-stem

The only inflectional categoriles for adjectives which
areknot also inflectional categories for verbs are the
adverbial énd honorific forms. Some typical adjectives

have the following adverbial and homorific forms:

‘high' 'new' "thick' 'cold'
Pres., takail atarasii hutoi samul
Adv. takaku atarasiku hutoku samuku
Hon. takoo atarasyuu hutoo samuu

The present tense ending is =1 and the adverbial ending
is «ku, As for the honorific, note first that in the variety

of Japanese which I am deécribing, no distinction is made
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between /ou/ and /oo/ (nor between /ei/ and /ee/) so that
the honorific forms of takal and hutoi could just as well
be written takou and hutou. If that is done, then the
honorific ending can be taken to be /u/ and an assimilation
rule given by which /a/ becomes /o/ and /i/ becomes /u/
vefore Ai/:

[ Jood =D [§ gey] imoenve E %%]

The remaining forms of the édjective conjJugation differ
from the corresponding verb conjugation forms by the
presence of an insert between stem and ending. Compare

taberu tabeta tabete tabetara tabereba tabeyoo
takal takakatta takakute takakattaratakakereba takakaroo

The underlying representations of these fOf?SvWill be
\. , /
taka & ta, taka & te, etc., and the insert$S will be put in

by an obligatory transformation:

]m te \‘
# -9 e in env. Adj. + + Jreba
kar( g%a;§
- . S . . yo
5’1

(note that the insert in the past, conditional, and

representative can be taken to be the Samsgas in the
tentative, namely /kar/, since kar & ta - katta).12

The adverbial form of the negative of a verb has an
12) These inserts arose historically from the adverbial
ending -ku plus an auxiliary verb: takakatta <

takaku & atta, takakereba <= takaku & ereba.
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alternative form in -zu: tabenakute = tabezu 'without
eating', yé;anakute = yomazu ‘'without reading', etc. The
rule which generates these forms,
Neg & te 8% /zu/

applles before the insert -ku~ 1s inserted.
2.4.2 Irregular verbs

All Japanese adjectives are conjugated regularly. The
follbﬁing verbs have some irregularities in their

conjugations:

tcome' 'do! 'go! texist' 'pe'l3
Pres. kuru suru iku aru lrassyaru
Past kita sita . itta atta lrassyatta
Nege. konai sinai 1lkanai nail lrassyaranal
Polite kimasu simasu likimasu arimasu irassyaimasu
Imper. kol siro ike - - irassyail
or se

Prov. kureba sureba ikeba areba irassyareba
Pass, korareru sareru ikareru - - - -
Caus. kosaseru saseru lkaseru = - - -
Tent. koyoo siyoo ikoo aroo - -

Iku is simply an exception to the /k/-=> /h/ rule, so
that 1k & ta is not couverted into the expected *iita but
retainé the stop sequence, which is then automatically
converted into a geminate /t/ by the assimilation rule; Thé
irregularity of aru is that the stem is lost before the
negative morpheme /na/, so that ar & na & i becomes nai
and not %*aranai. It will be noted that nal is accented, in
‘contrast to the regular negatives of accented,verbs, where

13) A handful of other honorific verbs in -aru are also

conjugated this way: gozaru, ossyaru, kudasaru.
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the accent is on the syllable before nai. The deletlon
of the stem thus must occur before the accent assignment
rule. The na & 1 which remains after the deletion will still
retain the specification [+ acc], so that the accent
assignment rule will put the accent on /na/. The irregularity
of the honorific verbs is that the imperative ending is /1/
rather than /e/ and that the /r/ of the stem is lost before
/1/ |

Juru and suru display irregular vowel alternations.
Both have 2 /u/ &n &he:present and provisional but an /i/
or fin:some forms of kuru) an '/o/ elsewhere in the paradigm.
Since kuru behaves llke 2 vowel-stem verb in that the
endings are simply tacked onto something which remains
unchanged except for the vowel alternation, I will say that
it has a vowel stem. Since I"see no reason for giving up
the generalization that vowel stems can end only in /i/ or

/e/, I_will say that the stem is /ki/ and will supply the

grammar with rules whereby the /i/ is changed into /o/ in
the negative, imperative, tentative, causative, pand
passive and into /u/ in the present and provisional.

Suru is best treated as having a stem consisting of
the siﬁgle consonant /s/. This gives the correct forms for
the causative and passive: s & sase & ru == S & ase & Iu,
S & rare & ru == s & aré & ru; the past tense: s & ta -

si & ta (Just like das & ta = dasi & ta); and one of the
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imperatives: s & e. The forms still to be accounted for
are the present and provisional (with the app%ént stem
su=-), the negative (which is sinai and not ¥sanal), the
tentative (which is siyoco and not #s9o), and the other
imperative, siro. I can find no simpler solution than to
have a rule which inserts an /1/ into all these forms
(optionally in the imperative). The /i/ will be converted
into /u/ in the'present and provisional by the same rulez
as for kuru. In addition, there is a /u/ in the literary-
flavored form subeki 'must do', so that beki must be
added to the 1ist of affixes before which /i/ -> /u/ in
the paradigm of suru. In the case of kuru, beki is added

to the present tense instead of the stem, so that the
expected *kﬁbeki does not arise. The verb eru 'obtain'
can also be rendered as uru; the beki-form 1s ggggg,'and
the provisional may be renédered as ureba, althoﬁgh ereba
is much more common. Thus the full rule will say that
the stem vowel becomes /u/ before -ru, -reba, and -bekl
in the verbs suru, kuru, and optionally eru.

There still remain & couple of irregularities to be
discusswd, namely fhe irregularities in the conjugatlion
of fhe copula da and the politeness marker mas. The copula
has the following forms:

Present Past Gerund Condilt. Provis. Tentative

Simple da datta de " dattara nara(ba) daroo
Polite desu desita (dgsite) desitara (desitaraba)desyoo
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(the forms desite and desltaraba are rare, generally being

replaced by de and desitaraberespectively). What little
regularity these forms exhlbit can be explolited by taking
dar as the basic form of the copula; then the past,
conditional, representative (dattari), and tentative simple
forms are regular. To generatdé the present, gerund, and
provisional forms, the following completely ad-hoc rules
are needed: |

r&zru -> ¢ in env.e #da ___ #

ar & t =-> @ inenv. #d ___ e 4

dar & reba - nara ,
To generate the pollte forms, it is necessary to have 2
rule which contracts dar & mas into des. Since the
irregularity of having =syoo instead of -soo in the
tentative occurs only in desyoo and polite forms in -masyoco,
Some advantage is gained by stating the contractlion rule
in the somewhat pedantic form ar & ma -3 @ in env.
#d4 ___ s , since then no extra rule will be needed to get
desyoo instead of ¥*desoo (assuming that the contraction
rule follows the rule which palatalizes the /s/ of masyoo).

The irregularitiés of /mas/ are that the tentative

form is masyoo and not *masooQ, that the negative present
tense form is masen (not *masanal), and that the other

forms of the negative comsist of masen followed by the
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corresponding polite form of”the copula:

tabe & mas & NEG & ta -> tabemasen desita

tabe & mas & NEG & yoo ==> tabemasen desyoo
These facts may be described by rules which insert
# dar & mas after mas & neg, shorten the negative morpheme
from /na/ to /n/, and delete the polite copula in the
present (so that tabemasen 1is derived from *tabemasen

desu):

1. mas & NEG & Aux -2 mase & 2 # dar & mas & 3

+ 0obs
= [: %ﬁ‘a -> [+ shp] in enve ___ Jpolige & VOO

3. /Ja/ =¥ ¢ in enve ___ )ymc 7
4, desu => @ in env. masen # ____
2,5 Sino-Japanese morphemes

Many syntactic andphonological phenomena require that
the class of Sino-Japanese morphemes be distinguished in
the grammar. These morphemes are borrowings from Chineseé - T
which can function syntactically either as nouns (e.gZ.,
al 'love') or as components of compounds, often with 2
learned flavor much like learned compounds of Greek and
Latin elements in Englishi(e.g., dansyoku ‘sodomy'). Many
of these‘single elements or compounds can be compounded

with the verb suru to form "uninflected verbs" or with the

enclitic na or no to form "uminflected adjectives'.




120

A Sino-Japanese morpheme can be one or two morae long.
If 1t is two morae long, there are very few possibilities
for the second mora: 1t can be either the syllabic nasal
or /i/ or a prolongation of the preceding vowel, or one of

the morae /ki, ku, ti, tu/. Examples:

ka geki
kan kaku
kali niti
koo katu

Most Sino-Japanese morphemes ending in -ku, -kiy =-tu,
or =t1 have an alternant in which the syllabic obstruent

replaces the ~ku, -ki, tu, or =-ti; thus

iti 'one' ippon ‘one (slender object)’
daigaku 'university' gakkoo 'school'
buturyoo 'quantity' bussitu 'substance'

To my knowledge, all authorities who treat these alternations
regard the alternant in -ku, etc. as basic and the other
alternant as derived from it by deletion of the final
vowel. Thus, Martin says ({1}, p. 29), "When followed within
a word by any morpheme of the assimilative type which begins
with the phoneme k, the vowel of the syllable -<ku 1s
replaced by zero'.

. Note, however, that the final vowel of the long
alternant of the morpheme is completely predictable:if the
preceding consonant is sharp, then the vowel ié /i/, and

1f the preceding consonant 1s non=-sharp, then the vowel 1is
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/u/. The alternation between syllabic obstruent and full
gyllable could thus perfectly well be described by a rule
of vowel-insertion rather than of vowel-deletlion. Forms
such as ikkai 'first floor' and itizi 'one o'eclock' would
have derivations such as:

underlying form 1%, : kal 14 44,

: zi
vowel insertion (no effect) iti : zi
assimilation ik ¢ kail (no effect)

T henceforth assume that these forms are derived in this
way. I turn now to the question of the environment in
which the vowel is inserted. A vowel must be inserted if
the morpheme is word=-final: kyoo:ik == kyooiku 'education!
or if the following segment 1is voiced; it,:zi = itlzi
‘one o'clock', kat:yoo -3 katuyoo 'conjugation', set:mel
-> setumel 'explanation', pat:on -2 hatuon 'pronunciation'.
If the morpheme-final consonant 1s /x/ or /k,/, a vowel
mist be inserted unless the following consonant 1s /k/
or /k,/15: rok:sal -> rokusai 'six years old', tok:ipon
-5 tokuhon ‘anthology', sek, Ytan -2> sekitan ‘'coal'. One
might then formulate the rule |
) -1E) The elements of a compound are always separated by
at least a :=guncture.
15) Combinations of rok 'six' with morphemes peginning
with /p/ are an exceptlon %o this statement: rok:pyak
- roppyaku 1600 rather than the expected ¥*rokuhyaku.
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ons ['I' CI].S] ) & # )
g => \+ voc| in env. o shp + Sino (14 voice]
+ dif
§ grv + cns & [~ cmp]
T ocmp -——)+ Sino
o shp

Unfortunately, this rule will not suffice, since
there are many instances where a vowel 1s inserted even
though this environment is not met, for ekaﬁple,
zirokukel 'magnetometer' (not *zirokkei), syazituha
'realist movement' (not ¥syazippa), betuhaitatu 'special
delivery' (not *beppaitatu), itikiromeetoru 'one kilometer"
(not #*ikkiromeetoru). In the first three examples, it
w111 be nobed that the vowel is inserted at. the major
constituent break of a "long" compound: zl rok kel
sya zlt pa béé/;gz\?at. In the fourth example, the second
component 1é-a morpheme of more than two morae., All the
instances in which a vowel is inserted after /t/ or /t,/

which do not £it the aboveyenvironment are of these two

types. Indeed, the-converse assSertion is also true: in all
cases of these two types'in which the morpheme in question
ends in /t/ or /t,/, a vowel is inserted. It will thus be
necessary to modify the rule so that 1t will not apply
across the major constituent break of such compounds. I
will defer the reformulation of the ru;f until the section
on compounds, where devices will be intfodubed whichszallow

an extremely simple reformulation.
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In most cases of morphemes énding in /k,/ and many .
cases of morphemes ending in /k/, both a form with and a
form without the vowel are possible when the following
morpheme begins with /k/ or /k,/: sekikan or sekkan
'sapcophagus', tekikoku or tekkoku 'enemy country',
sekkika or sekka 'bolshevism'. Even across the major
constituent break of a "1ong" compound it is not always
necessary to insert a vowel after /k/ or /k,/: sekkekkyuu
'red blood cell' sek, ket kyuu , gankakkel 'triangle'

sah Kak kei. As a first approximation to describing the

. behavior of Sino-Japanese morphemes, I will simply say that

vowel insertion operates gptionally in environment
[I 33;1_—~=[1 gg;], regardless of whether a major constit-
uent break occurse.

One class of items which superficially look like
exceptions to the above treatment of vowel-insertion 1s
exemplified by the word dangoppana 'snpub nose' (1lit.
'dunpling nose'), where there 1s aigeminate stop other than
/kk/ across a major constituent bfeak: ddn Zo pana.
However, here the syllabic obstruent is not part of the
Sino-Japanese morphéme which one might suspect it of
belonging to. The word for "qumpling' is dango, not

*dangotu or *dangoti. In the class of compounds involved,
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an obstruent is inserted between the two members., This
obstruent is not in the environment of the vowel=-insertlon
rule, since it is nov the final segment of a Sino-Japanese
morpheme; hence no vowel is inserted. Note that in this
type of compound it 1s also possible to get a geminate
consonant after a long vowel, whiph 1s otherwlse impossibike
in Japanese: tyuuppara 'state of indignation',

Zyuu 'ten'has an alternant endingmin the syllabic
obstruent when followed by a voiceless obstruent. Some

speakers have zlikko, zippon, etc., and others have gyukko,

zyuppon, etc. Following Martin ([17, p. 28), I represent

Zyuu as having an underlying form of elither zip or zyupe.

In isolation, either of these forms converts 1lnto zyuu:

underlying form =zip Zyup
vowel insertion zipu Zyupu
p~=h zihu  zyuhu
he>? zil?u Zyu u
12u== yuu. zyuu zyuu

the last step by a rule not mentioned' so far which is
imfolved in the paradigm of yuu 'say', past tense itta.
Yuu is entered in the distionary as /ip/, and ip & ru
-> 1ip & u.--> 12 & w = yu & U, Stated in the most
general form, this vrule will also eliminate the /2?/ of
zyuu. When an obstruent follows zyuu, the usual
assimilation rule applies and zlp:iko -> zikko, zyup:iko

-=> zyukko, etc.
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Only the following long vowels and diphthongs are
possible in Sino-Japanese morphemes: ee, al, oo, ul, uu,.
The sequences [ee] and [oo] could Just as well be |
represented /ei/ or fou/, since there is no ee/ei or
oo/ou contrast within a morpheme, Making this change, T
observe that now the final segment of a diphthong or
long vowel in a Sino=-Japanese morpheme will always be
either /u/ or /i/, so that all that need be marked in the
dictionary is that that segment is a vowel and whether 1t
is [+ grv] or [~ grv]. Since the grammar already contains
a rule by which /é/ and /o/ coalesce before /u/, it is
not necessary to mark the compactness of the first
segment of /ou/. That rule also excludes the sequence ¥*eu.
To excludei/ii/ and#*/iu/, it is necessary that there be
a morpheme sfruoture rule making a segment [- shp] if it
precedes a [- grv] first member of a vowel sequence in a
Sino-Japanese morpheme. The remaining non-occurring
vowel sequence, %/oi/,vcan be excluded by a morpheme
structure rule which makes a back vowel [ cmp] before an
¢ grv] vowel.

The dictionary entry of a Sino-Japanese morpheme
will contain two or three segments: a non-vowel (which
may be /%/) followed by a vowel, followed by elther nothing

at all or one of the followlng segments: p, t, t,, k, k,,
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i, u, n., The latter eight segments can be distingulshed

by marking them as follows:

p ¥ k& tt, k,n 1 u
cns + v+ + + + F = =
obs + + + + + -
grv 4+ = + = + - +
aif + = - -

shp - = + <+

The constraints mentioned correspond to the morpheme

struc ture rules:

e [ ] = [~ voc] in enve . gyp,(
\ = CINS
2. [ 1=> [7928] dnenve | g0l )
3. [+ cns] =3 [- cnt] in env. )i sino
4 [-ems] =3 [T Y9%] imoenve [ %251 ), gino
5. [ 1]-> [-shp] in env. [-cnﬂ
+ 5100 (o | + dif

N -' 8 v

6. [~ G857 .5 [ cmp] in env. v S257)

“F 8rv _ X grv-‘+ Sino
There should also be moﬁ@éme structure rules to

express the fact that a Sino=-Japanese morpheme must be

at least two and at most three segments long. To my
knowledge, rules of this type havé hitherto never been
stated formally in generative-phonological descriptions,
However, a slight reinterpretation of a couple of concepts
allows such rules to be incorporated easily into a
generative-phonological description., The first relnterpreta-
tion consists in recognizing that the square brackets

indicating "segment" really amount to a feature. This can
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be seen best by considering the two phonological rules

M, [= cns] == [+ tns] in enve _____ T ]

Ne [= cns] == [+ tns]
Rule N, which makes all vowels tense, i1s more general
than rule M, which only makes non-final vowels tense, and
if that generality 1s to correspond to a measure of
complexity which counts symbols, the [ 1 must thus be

included in the count.17

The second reinterpretation is
that where I took the notion "possible morpheme" to'mean
simply an arbitrary matrix of pluses and minuses, presumably
with a finite number of columns, 1t should now be taken to
be an arbitrary matrix of pluses and minuses with
infinitely many columns, one of the rows being a feature
corresponding to [ ]; the morpheme structure rules
corresponding to morpheme length will then "throw away"
all but a finite number of columns of this matrix by
specifying them as "-[ 1", The following two rules might
be given to specify that Sino-Japanese mo:phemes are
respectively at least 2 segments long and at most 3
Segments long:

A, = T 1 in env. =[ ][ ]~m-"')+Sino
B. - =T 7 in env, [ J[ 1T ]“““"')+Sino
) However, for sake of legibility, I will not omit

1

=1

redundant brackets from the rules.
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Some restrictions must be imposed on the random matrices
if this 1is to work. First, note that if one took the matrix
waich had all of its columns specified as [ ], then every
colunn would be preceded by three segments and rule B
would make every column a non-segment; thus 1t is
necessary to require that the matrices on which the morpheme
structure rules apply contaln at least one non-segment.
Similarly, if one took the matrix whose eolumns are all
non-segments, rule A could not apply to it to make at
least two of its celumn$ segments, as it is supposed to;
thus every matrix must be required to contain at least one
segment., The rules of morpheme length mist precede all
other morpheme structufe rules. After they have applied, the
other morphemes%nmhmf rules and the phonological rules
will apply to matrices with only finitely many columns,
namely those obtained by discarding all but a finite
- Sequence of segments bounded on each end by a non-segment.
2.6 The rules of segmental phonology

The Ffollowing are the morpheme strueture and phonolog=-
ical rules Whidh I hmve arrived at in the above discussion,
plus a few minor rules which I did not mention. They apply
in the order given. The rules will not £111 in all
specifications 1eft'b1ank in dictionary entries; however,
the blanks they do not £ill in will not figure in the

feature interpretation rules, for example, sharpness
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specificatlions for vowelsS.

Theljunctual rank of a rule, if 1t is lower than §,
is written after the number of the rule. In some rules )
a double word boundary ## appears. The reasons for
distinguishing between single and double word bourndary will
be given in the next chapter. At the present stage of the
analysis, one may féﬁgctly well identify single with e
double word boundary. The 1ist of phonological rules is
reasonably complete, but the 1ist of morpheme-structure
rules is highly incomplete, since I have made no real
attempt to make a thorough study of the sequential
constraints on the segments in Japanese morphemes.
2,6.1 HMorpheme structure rules
A, B, 1, 2, 3, 4, 5, 6 as in sec. 2.5.
T [ 1 - [~ str]
S [I gziive] -> [- shp]
Rule 7 corresponds to the fact that stridency is non-
distinctive; later rules will make [+ str] those segments
which are actually strident. Similarly, rule 8 corresponds
to the fact that sharpﬁéss is non-distinctive in consonantal
segments of native morphemes.
9. [+ cns] == [- voc ]

10, [+ cns -
T _ - grv
(2 88| -»> &

Rules 9 and 10 say that all consonantal segments are [~ voc]
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except for /r/, whiéh is [+ voc] as well as being [- grv].

A glide in a dictionary entry can only be /y/ if it 1is

]

in enve [

non-initial.

o )
Sino == [+ grv]

corresponding to the fact that the only non-diffuse vowels
in Sino-Japa.nese morphemes are /a/ and /o/.

13, [=- cns | _1
- voC|
o 5D > [ grv)

which says that /y/ 1s non-grave and all other glides
grave, This is involved in the later rule that /T ,8,7/=>

g in the environment [+ cns] + , which can be stated

. o\ 4+ ons
in the form {_ voc:g

- grv | =D g
+ ont —

14, [~- cns) --‘> [« obs]

15, [+ grv] = [= ent] except in env. T dif ]
. at

+ onom
- vo;cé
+ foreign
+ vomde
16, [~ obs] => [} VoRee;

(this rule makes all non-obstruents continuant, even /m/

-
=

and /n/, which are actually non-continuants; a later rule

will make then [- cnt]).
+ obs

17. + cnt ‘
+ 2V - [~ voice]

+ onomat
{+ i‘oreig%




131

i.e., onomatopoela and foreign words may contein /f, h/

put not /v, ¥ /.
18, [2 gpyl => [- cup]

19. [* g{fl_] -3 [+ dif]

Rule 15 says that front vowels are non-low, rule 19 that

non-grave consonants are dental [t, d] rather than

v

palatal [c, X].

+ cns)
20. + nas _5 |:+ dif

- Oobs - cnt
Nasals, except for the [p] of foreign words (which is
represented in thé dictionzy as if it were ["g], i.e.,
[: ﬁ%:]) are non-velar non-continuants, which is to say

that outside of foreign words the only nasals in

dictionary -entries are /m/ and /n/.
2.6.2 Phonological rules

- cns ,
O ar vee
= g%':\fr & NEG
+ Smp in env. [+ cns])Verb& . 1

[
- 8TV

1
After a consonant stem, /a/ is added before the negative
morpheme and /i/ is added before compound boundary. Note
that rule 1 will apply in the "infinitive", where the

ending is zero. There the stem-final consonant will be

followed by #, andthe rule will apply since a # is also a : .
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+ cns #
2. rank ##. - cngﬂf 2 [o snpd e {; [+ voioei}
+ VOC
¢ _‘_> :(. aif in env. . * gg_ls ; »
TV * |- dif ¢ [+ dif
& A shp| =™ [ ]
c. (OPT) [+ cns
~ dif : [+ gus
D(Shp] — ¢ L2 dir]

Environment a. corresponds to the insertion of /i/ or Sfu/
after the final consonant of a Sino-Japanese morpheme

when 1t is elther final or followed by a voiced segment
(vowels includéd). Fnvironment b, correspondé to vowel
insertion when a final /k/ or /k,/ of a Sino-Japanese
morpheme is followed by something other than /k/ or /k,/.
Environment c. corresponds to the optional vowel insertion
between /k/ or /k,/ and /x/ or /k,/.

3 ‘z% cns

_-gggg’ - @#  in env. [+ cns] &

+ cnt

Affix-initial /r, s, y/ are deleted after a consonant
verb-stem. This rule requires the repesentation of /r/ as
[+ ont)], which is perhaps questionable, since it is a flap
phonetically; but this treatment iS'admissible since there

is no continuant/non-continuant opposition in liquids in

Japanese,
s
4o [+ obs] =» [ voice] 1in env, : ggc B
A voice

By this rule /t/ becomes /d/ after verb-stems ending in

b, g, m, or n.
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5. [T obS71 _y [+ cnt] in env, ___ & [+ obs]

+ omp
6. @ == |3 32%} in env. [} gg%] & [+ obs]
- grv

Rule 5 converts kak & ta and oyog & da into kah & ta and
oyoh & da. Rule 6 thﬁnconverts them into kahi & ta and
oyohi & da (which eventually become kalta and oyoida)
as well as converting kas & ta into kasi & ta.
Te — cns ’ {- voc
- grv | =D [ dif] in env. + cns)) _

+ Sino o ‘shp

A front vowel in a Sino-Japanese morpheme is /i/ or /e/

according as 1t is preceded by a sharp or non-sharp

segmente.

8. {-I- cns} : - cns
- voc - [ shp] in env.e __ _ | dif
- foreign - grv

In non-foreign morphemes, a non=-vowel becomes sharp before
/i/ and non-sharp before /e/.

9, rank ##e obs

e

+ grv # _

+ dif - [+ cnt] in env. &- ens] [ - cns]
- onom

- foreign

Rule O converts initial and intervocalic /p/ into /f/ in

native and Sino-Japianese morphemes,

i - cns |’
{0. rank : + [=- cns] == [; ;?5_] in enve [&- %rv}
+ dif

/au/ coalesces with /ou/ and /iuf with /yuvl/, so that -

taka & u ==> takoo, atarasi & u ==> atarasyuu.
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11, rank :. obs\
;ﬁ: S [C cns] in env, [~ cns]__ [~ cns]
shp

1+ + +

12, |= cns N : . ons
- voc| =2 [ fl1t] 1in env. I

Rule 11 makes intervocalic /h/ into a glide, which rule
12 will make into /w/ before /a/ and /?/ elsewhere. Rules
11 and 12 are involved in such alternations as yowal/yo?200:

underlying form yopa & 1 yopa &
rule 9 (no effect) yopo
rule 10 yoha & 1 yoho
rule 11 ' yoHo & 1 yoHo
rule 12 yowa & 1 yo?0

ccgoeg

&

&

&

&
where H denotes the feature complex [j vo{](i e., the
{%, ?3 archiphoneme) "
13, + cns| ==> [+ obs in env.. & [+ obs
5. [+ ens] - [+ obs] o & [+ obs]
This rule only affects verb-stem final /r/, which becomes
an obstruent before an ending beginning with /t/.
14, "Voicing rule"

[+ obs] == [+ nas] in some as yet to be specified

environment.
15, rank *, [+ obs
+ cmp - + nas] in env. ;
+ voice -> [ ] [ ] e———
- forei

Non-initial /g/ becomes /p/ (actually, Mg], which then
becomes [1]). Since rule 15 is of ramk *, 1t does not
nasalize those /g/'s which immediately follow the

prefizes 0, go, 00, Which are followed by *.
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16, [+ nas] ==> [~ obs
16 [+ cmp] > [ ]
The [Pg]'s created by the last two rules, as well as

' those marked in the dictionary entries of forelgn morphemes,

become [3].

17. rank ##. [+ cns] =¥ )X grv + cns
conp| in eav. A grv

4 shp £ cmp

4 shp

Syllabic nasal and syllabic obstruent assimilate the point

of articulation and the sharpness of a following consonant.

18. rank ##. [+ cns] - [2 onl el inenve ___ ) o OO%
: R voice

A syllabic obstruent assumes the continuance and voicing

of a following consonant or glide. The volcing assimilation
has a non-null effect only on those syllabic obstruents
which rule.19 will turn into syllabic nasals, e«.S.,

boCyari == boyyarl == bonyari.
19, [~ V¢ 7 oo [+ nas] 1in env.

-+ voilce
Yob & ta becomes yob & da by rule 4, yod & da by rule 17,

___ [+ cns]

and yon & da by rule 109.

o4

20, [+ nas] == |- cns - cns : [~ cns]
voc. o« grv _ cns
A grv | in env. |Adif = ) [2 yoc!
(3 dir ¥ cm ,
A emp #

The "syllabic nasal' becomes a nasalized continuation of
the préceding vowel if it 1s followed by word boundary or

a glide or :=juncture and a non-consonantal segment.

H

it v vy o PP — — S
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21. [+ nas] == [+ volce]

22. [+ obs] = [=- nas]

These two rules convert the [@p], etc. created by rules
14 and 15 into volced oral obstruents,

obs

srv| _

Tt 3 [+ str]

shp

/s/, but not /s,/, becomes strident.

obs '_Cgi ,
srv -> [+ cmp] in env. | - dif}

cnt
forelgn ‘ [: 5ip

In non-foreign words, a grave spirant is [h] if it is

+

23,

1+

24,

1+ + )

followed by a vowel other than /u/ or if 1t is sharp;
otherwise it is [f].

25, [ cn?] ~> [- voice] in env.

4+ dif ,
+ cns
[t sgice] [' VOice]
#

subject to some other restric¥lons,

is is the rule which devoices /i/ and /u/ between
voiceless consonants or word-fiﬁally afte#ﬁ voiceless
consonant, I am unprepared to state the exact form of the
rule, which will be coﬁsiderably more complicated than
this due to the fact that when several consecutive
syllables each contain a diffuse short vowel between
voiceless consonants, only alternate vowéls bhecome

voiceless; however, whether it 1s the 1st, 3rd, etc.




vowels that become voiceless or the 2nd, 4th, etc,,
depends on several factors such as which vowels are /i/'s
and which /u/'s and what the consonants are., The most

thorough treatment I know of this toplec is to be found in

Han.

26. |+ obs - cns
- grvli = [+ str] in env. ' + dif
- shp + grv

‘/‘ N
Befare /u/, the dentals /t/ and /d/ become [c] and [aZ]
(which then becomes [z]).
obs

+
- grv .
+ Voice[ ==y [~ cnt]

By rule 27,.[d2] ~=> [z] and [z,] -> [d,].

28, rank : . [= cns| '
- voc| = ¢ in env. r; gg_l%]“____r; g?%]

~ shp,
- cns - cns
29, rank : . [ 1 -2 [+ grv] in env. + voc
“+ voeC L smnn
+ grv
+ dif

Rules 28 (which probably ought to be more general) and 29
convert 1?u into yuu 'say’.

30, [Z SB87 .5 - shp] 4in env. _ [ casj

voc- - grv
Rule 30 turns /y/ into /?/ before /i/.
31« [ = cns + nas ] , - cus
wel [ ] e e -
- 1% + grv

. 1
When glottal coustriction is between the syltabic nasal

and a non~low vowel, it becomes a nasalized transition to

JE——
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; ~
the following vowel([?] before front vowels, [w] before

back VOWelsS), €eSe, /pon?e/ = [h03§é]"to the book',

/pon%o/ = [hdgﬁaj 'book (acc. case)'.
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CHAPTER TII
ACCENT

3.1 General remarks

A sentence of standard Japanese 1is divided into
phonologlcal phrases (bunsetsu}igg ), each of which may
contain at most one significant fall in pltch. I will refer
to the syllable or mora where this fall in pitdh occurs as
the accented mora or syllable of the phrase. Then,
disregarding intonational factors, the morae of a -
phonological phrase display the following pltches: the
morae up to and lincluding the accented mora are
high-pitched, except that the first mora is low=-pitched if
it 1s not accented; the morae aiter the accented mora are
low-pitched; in phonological phrases which contain no

accented mora, the first mora is low=pitched and all

subsequent morae high-pitched. Examples:

tapete imasu *is eating'
ete imapita 'was opening'

Hkete oite kuru ‘'go and open’

It will be noted that to speclfy the pitch shape of a
phonological phrase, it is necessary only to specify which

syllable is accented. Using ' after the accented mora to
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mark accent and % to mark phonological phrase boundary,
the above three utterances are then transcribed as follows:
%ta'bete imasu% %akete ima'sita% %akete olte kuru%.
Japanese differs from languages with "stress accents"
such as English and German in that, at least within the
word, there is no such thing as secondary stress in
Japanese, The only analogue to secondary stress to be found
in Japanese 1s the phenomenon that when two or more
consecutive accented phonologlcal phréses form: a single
syntactic constituent, the second and subsequent ones are

pronounced with their high syllables on a lower piteh than

e e ————— . ———

in the first phrase, for example, gqgada-san ni éﬁmﬂéita

—

'T met Mr. Hamada'. However, while it 1is correcf to label —
the /ma/ 6f aimasita as having a secondary accent in the
above example, it is impossible for a single word to contain
several different degrees of stress; as in the English
compound "Port of New York Authority ticket book sales

office". Japanese compounds have only one accent, for

example, ;hidankatuyoodgbgl 'vowel-stem verb',
3.2 Nouns |

I will begin my discussion of how the accent of a
phonological phrase 1is derived from its underlying
structure by a consideratlon of a reasonébly simple class

of phonological phrases: those consisting of a noun
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followed by any number of enclitics (josh;ﬁbﬁa). Consider

the following comblnations of a noun with the copula

igoti desu '14's a 1life'
kdﬁoto desu 'it's a heart'
aEama\desu '14's a head'

15§E5;?7§¥g£ t14's a city'

T will explain these data by saying that the nouns inoti,
kokoro, atama, and miyako are entered in the dictionary
with accent respectively on the first syllable, the second
syllable, the third syllable, and absent: 1'noti, koko'ro,
atama’, miyako. The nouns retain these accents when

pronounced in isolation: ipnoti, E&E&;g,_iﬁama mifyako

(note that as:a consequence of the nature of accent in

standard Japanese, 1in contrast to many Japanese dialects,
unaccented items are indistinguishable in isolation from
items with accent on the final mora).

Now consider the combinations of an unaccented noun
such as miyako with various enclitics:
I will explain these data by saying that made and kara
are respectively accented on the first syllable and
accented on the second syllable. When combined with an

‘unaccented noun, the accent of ‘these enclitics becomes the
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accent of the entire phonological phrase. What happens,

however, when an enclitic such as made or kara 1s combined

with an accented noun? In this case, only the accent of
the noun 1ls manifested:
i'noti kara koko'ro kara atama' kara
i'noti made koko'ro made atama' made
I will explain this fact by giving a rule that when a
phonological phrase contains two accents, the second
accent is eliminated, Thus kégago made arises from
koko'ro & ma'de by an application of this rule.
There is a.second type of enclitic whose behavior
differs from that of kara, made, desu, etc. 1n that it
bears the accent regardless of what kind of noun 1% follows.,.
For example,
inotl gu'rai ‘'as much as a life' inoti rasi'i 'like a life'
kokoro gu'rail 'as much as a heart' kokoro rasi'i 'like a heart'
atama gu'ral 'as much as a hésd'  atama rasi'i 'like a head'
miyako gu'rail 'as much as a city' miyako rasi'i 'like a city'
‘Tentatively I will represent phonologlcal phrases involving
these enclitics as having a junctural element, say, @,
between the noun and the enclitic and that the Jjunctural
rank of the accent elimination rule is @ (I will eventually
"discard this solution, as it will turn out later to be
inconsistent with the facts). Thus the‘aocent elimination

rule will not affect i'noti@gu'rai and will leave the

‘aceent on gu'rai,
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The remaining types of enclitics are:

1. no (possesslve particle). no is peculiar in that a
final-accented noun of more than one syllable often loses
1ts accent before no; The conditions under which this loss
of accent takes place are syntactic. For example, there is
no loss of accent when the Noun & no combination
functions as an adjective: dEHELEE_EQ 'girl' (onna' =
'women', ko = 'child'), which contrasts with_éﬁﬂgfﬂz_is
'the woman's child'., In nested possessives, the loss of
accent only occurs in the innermost Noun no Noun
constituent:.ﬁma no sippo\no iro 'the coler of the

horse's tail' (IC structure

uma no sippo no 1iro )
'horse' Ttail'! 'eolor'!

but gﬂppo no iro 'color of the tail'., Also there is no
loss of accent if the noun has any modifiers: §§HE_E£;LEQ

éippo 'the tail of that horse!, éﬁai uma\no sippo 'the

tail of the red horse', In all other cases final
accented nouns lose their accent before no. I will defer

ny gxplanation of these phenomena to section 3.6.

"2. ra, tati, sika. When one of these three particles is
combined with an accented noun, the accent of the noun 1is

manifested. When one of them is combined with an unaccented
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noun, the noun acquires an accent on its final syllable.
Examples:
i'noti sika ‘only a life' ana'ta tati ‘you (pl.)!

miyeko' sika ‘'only a city kodomo'tati 'children'
miyako kara 'from the city'kodomo kara 'from the child'

boltkura  ‘us’
kore'ra Ythese'
kore ga  'this (nom. case)’

These data are most simply explained by saying that these

'ra, 'tatl, 'sika.

morphemes are preceded by an accent:
The accent elimination rule will automatically remove
this accent when they are preceded by accented nouns:
i'noti &'sika -2 i'noti sika.

5. dake. The only pecullarity of dake 1s that after
accented nouns, two forms are possible: 1'noti dake,
inoti dake'. After unaccented nouns the accent is always
on the /ke/ of dake. What these facts amount to is that
dake is accented on the second syllable and can optionally -
be preceded by @, In the case of unaccented nouns, the
same form results regardless of whether @ is present.

4, nagara. Nagara is accented after an accented noun

and unaccented after an unaccented noun: ﬂnoti naéara,

Eﬂyako nagara, It is necessary to have a rule of accent

attraction which moves accent from the noun onto the first
Syllable of nagara.
3.3 Verbs and adjectives

I now turn to the considerably more interesting quesXion
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of accentuation in verbsmand ad jectives. First I will
conslder the question of how much freedom there 1s in the
position of accent In the different syntactic categories.
Recall that in the preceding sectlon examples were given

of three-syllable nouns whose underlying forms had accent
on the first syllable, on the second syllable, on the third
syllable, and no accent at all. It thus may be said that
the location of accent in nouns is free: in specifying

the basic accentugtion of'anvn-syllable noun, one is giving
the value of a varlable which can take any of the values

0, 1, eaey N Inlverbs and adjectives, however, there 1is
much less freedom in the position of accent., Consldering
for the moment Jjust present tense forms and forgetting
about some exceptions which I will discuss later, there are
only two possible accentuations: there are verbs Eégagg
Yeat! and_QEEEE 'open, but 45%5325 would not be possible;
there are ‘adjectives gék—ali_ 'nigh' and ﬁ 'red', butwsakal
would not be possible. Thus to specify the accentuation of
a verb or adjective, all that need be marked in the
dictionary entry is the value of a binary variable:
accented or unaccented.' I will accordingly call verbs
which have an accented present tense form accented verbs

1) To see that akeru is unaccented rafher than final-

accented, add a noun: éﬁeru to 'the door which he

opens' and not %éEerulto results,
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and those which have an unaccented present tense form
unaccented verbs, If i1t is kept in mind that the terms
accented and unaccented refer to the underlying form and
not to the phonetic form, no confusion should be caused by
the fact that many of the inflected forms of unaccented
verbs are in fact accented.

Consider now an accentual alternation which takes

place in almost all accented adjectives and vowel=-stem

verbsz2
Present tabe'ru Present  taka'i
Past tafbeta Adverbial ta'kaku

This alternation could be described in either of twolways:
either say that the accent 1s basically on the final
syllablevof the stem (tabe', taka') and that it is
shifted to the left in the past and adverbial forms, or
say that it 1s baslically on the penultimate syllable of
the stem (ta'be, ta'ka) and that the accent is attracted
towards the present tense ending.'I will choose the latter
) -23 Below I will give an exhaustive account of the verbs
and ad jectives which do not undergo this alternation. I
should poiht oﬁt here that in the speech of many young
male speakers the alternation takes place only in
verbs, not in adjectives, which have stem-final accent
throughout their paradigms: taka'i, taka'ku. However,

women. and older men have the alternation as described here.,
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altérnative,ﬂfollowinéAS;-YQ Kuroda3 and John Chew”, who
independently discovered that taking the stem-penultimate
accent as baslc glves a much simpler set of phonological
rules. First of all, note that in the case of accented
adjectives, the only inflectional forms in which the
accent is on the final vowel of the stem are the present
and the honqrific;, elsewhere in the paradigm the accent
is either stem-penulﬁimate or on an obligatorily accented
ending. In the case of accented vowel-stem verbs, there
are three other forms which have accent on:the final
vowel of the stém: the negative, the provisional, and the
imperative. Since the negative of an accented consonant-
stem verb 1ls accented on the insert -a- which goes between
the stem and the negative morpheme: yo'mu ‘'reads',
yoma'nai 'does not read', the fact that the accent is on
the stem-final syllable in vowel-stem verbs is attributable
to whatever process puits the accent on the insert of
consonant-stem verbs. Thus 1f the stem-penultimate accent
is taken as basic, the only accent shift rule needed will
be a rule which attraéts the accent towards the present,
provisional, and luperative endings (and in adjectives,
) -BS'Uhpublished worl.

4) "Transformatiqnal Analysis of'Modérn Colloquial

Japanese", Yale Univ, dissertation, 1961.
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the honorific).

Purther reason for taking the stem-penultimate
accent as baslc is given by a consideration of "uninflected
adjectives" and "uninflected verbs". There are a handful
of accented stems which can function as both inflected
ad jectives and uninflected adjectives. When they function
as ﬁninflecfed adjectives, the accent is on the penultinate

syllable of the Stem:D

ooki'i mado 'big window' tiisa'i zibiki ‘'small dictionary'
o'oki na mado ti'isa na zibiki
- o'kiku t1 'isaku
okasi'i hanasi ‘'queer story' siro'li suutu 'white suit'
oka'si na hmnasi si'ro no suutu
cka'siku si'roku

Uninflected verbs (compounds of a Sino-Japanese morpheme
or compound with suru 'do') can be of three kinds: (1)
those accented exactly like ordinary unaccented verbs, (2)
those accented exactly l1ike ordinary accented verbs, and
(3) those with a fixed accent on the Sino-Japanese paft

throughout the entire paradigm. Examples:

'subtract' "1ove' 'scheme
Pres. genzuru aisu'ru kito'suru
Past genzita a'isita kito'sita

Prov. genzire'ba aisu'reba kito'sureba

5) There is one anomalous sStem which is accented when

uninflected but unaccented when inflected: akai, a'‘ka

no ‘red'. However, here toe the accent is stem-

penultimate.
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Tnsofar as the Sino-Japanese parts of these verbs can be
used as independent words, those of type (1) are
unaccented, those of type (2) are accented monomorphenic,
and those of type (3) are accented compounds. Type (3)
verbs must be assumed to have some Jjunctural element
between the Sino—Japahese part and suru which willl prevent
the accent-placement and accent attraction rules from
moving the accent., In verbs of types (1) and (2), these
rules will put the accent in the right places, Note,
however, that if the stem-final accented alternants of
verbs had been chosen as basic, it would be necessary to
add a fairly complicated rule to the grammar whilch would
shift the accent from the Sino-Japanese part onto suru
in some.but not all forms of the paradigm.
Consonant~stem verbs do not undergo any accentual
alternation between present and pést: tano 'mu, tano'ndé,

" always having the accent on the vowel preceding the sten-
?inal consonant except in those forms where an ending is
accented. This position of the accent is thus the natural
one to take as the bésic accent of these verbs. As argued
above, the basic accent in accented adjectives and vowel-
stem verbs is on the penultimate syllable of the stem. It
is necessary to give a rule which willjconvert the binary

- morpheme feature [t accented] into an accent mark on an

actual syllable. The rule takes the form
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S -f} [+ ace] in env. ____ (C)(VD
verb or adj}]
+ accent

By the convention on the expansion of parentheses, fhis
rule will first apply to stems ending in CV, then to
stems en%ing in C or in V, and finally will apply to the
optioh of neither ¢ nor V, in which case it puts accent
on the last syllable; the 13tter option will apply only
when the syllable is preceddby neither a C nor a V, i.e.,
when the stem 1§ monosyllabic. The convention of
parentheses thus obviates the necessity of having to give
a separate rulé that accented t1-mora stems are accented on
their one mora, which would otherwise be necessary.

~ This rule plays a central role in deriving the passive,
potential, causative, negative, and other forms of the
verb, in conjunction with the rule that derivational
affixes do not change the accentedness or unaccentedness
.of a verb (recall that the passive, causative, potential,

and negative morphemes are derivational in nature). The

rule about derivational affixes takes the form:
(( ) & derivational)
verb-stem affix Verb-sten
ol acce

— i 1 1] i " 1" 1]
> ( - 20 |

Since there may be several verb stems imbedded one within

another, but only one accent is to be ilnserted by the

'acceﬁt placement rule, the latter will have to be restricted
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so that 1t only appllies to the outermost pailr of verb-
stem parentheses. This modification can be accomplished
by‘requiring that the rightmost parenthesis be followed
by Aux. Thus the causative-passive tabesaserare'ru 'to
be subjected to being made to eat' 1s derived as follows:

((((tabe) & sase) & rare) & ru)

v-stem v=stem verb -

+ acc

v-Stem

(((tabe & sase)y_gien & rare) & ru)

+ acc

v-8tem verb ->

((tabe & sase & rare)v_stem & ru)verb -->
+ acc

. (accent placement rule) -=> tabe & sase & ra're & ru
(acdent attraction rule) -2 tabe & sase & rare' & ru
- Now consider the negative. The negative of a verb is
morpholoéically an adjective and can take all the inflectlons
of an adjective except that it does not have a negative or
an honorific form. Accentually, the negative verb differs
‘from other adjectives in that it does not undergd the
accentual alternations described above but has accent on
the "stem-penultimate" syllable, which in this case is
the Syllable immediaﬁély before the negative morpheme
-na-. The megative is thus impegmlar solely to the extent
that the accent attraction rule does not apply %o ite The
sim?lest formulation of this irregularify is to claim
that a junctural element / ﬁrecedes the negative morpheme

and that the accent attraction rule is of rank /. The
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derivation of tabe'nal and yoma'nal 1s thus as follows:

(((tabe), gtem/M8) ) _gtep® 1) =

+ acc
vowel=insertion (no effect)
derivation rule —> ((tabe/na)A_Stem & 1)

+ acc
accent assignment —> tabe'/na & i

(((yom)v-stem/na)A-stem & i) -
+ acc

vowel-insertion — (((yom & a)?-stem/na)a-stem & 1)
+ acc

derivation rule — ((yom & a / na), ciom & 1)
+ acc
accent assignment — yom & a' / na & 1

The accent attraction rule, being of rank /, does not
operate on these items as wholes, but splits them into the
stretches: #tabe'/ and /na & 1# ; #yom & a'/ and
/na & 1#. Nelther piece of either word contains an
‘accented item followed by an attracting morpheme, and the
rule thus has no effect; consequently, the correct forms
tabe'nai and yoma'nai are obtalned.

Now consider the desiderative form of a verb:
'yomita'i ‘'would like to read', yobital 'would like to call'.
The desiderative, like the negative, is morphologically én
ad jective. For some speakers of standard Japanese the

"desiderative displays the ordinary alternation: yomita'i,
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yomi'taku, whereas for others the accent in the desideraiive
of an accented verb is always on the deslderative morpheme
-ta=-: yomita'ku. For the first kind of speakers there is
no problem: the accent placement rule puts accent on the
syllable before -ta~ and in the present tense the attrac-
tlon rule draws the accent onto -ta-. For the latter kind
of speakers, the desiderative must be considered to be a
compound: in accented compoéund verbs and adjectives the
accent always stays on the second member, for example,
nozokimitru 'peer', past tense nozokimi'ta (= nozok ‘peer’
& ml 'see'), magaride'ru ‘'emerge', past tense magaride'ta
(= magar 'turn's de 'emerge'), . sumiyo’i 'comfortable',
adverbial sumiyo'ku (= sum 'live' & yo 'good'). Assuming
compound boundary to be the :-rdank of the accent assignment

~rule, yomita'ku is derived as follows:

( ( (yom) V=stem:? ta)A-S tem & ku )’—")

+ acc _
vowel=-insertion rule —= om & i s ta & ku
( (y )z‘_gggm )A-S tem )
derivation rule —>((yom & i : ta)p_gyepd ku)
+ acc

The accent placement rule applies to the chunk :ta)A;stem
+ acc

Note that since the accent placement rule does not divide
negatives (which contain /-juncture), / is lower than :

in the Jjunctural hierarchy.

There are 2 few verb inflections still %e be discussed.
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The gerund in -te and the infinitive (ending @) have the
basic.accent:

Present tabe'ru akeru yo'mu yobu

Gerund ta'bete akete yo'nde yonde

Infinitive  ta'bve ake yo'mi yobi
In the conditional and representative, the basic accent
is manifested in accented verbs and the ending 1s accented
in unaccented verbs:

Present tabe'ru akeru yo 'mu yobu

Conditional ta'betara aketa'ra yo'ndara yonda'ra

Representative ta'betari aketa'ri yo'ndari yonda'ri
The endings thus are accented in the underlying forms: '
ta'ra, ta'ri, and the accent elimination rule deletes
this accent after accented stems: ta'be & ta'ra -
ta'betara. The provisional ending 1s accented af ter

unaccenfed stems and attracts the aceeng of an accented

stem onto the stem=-final vowel:

Present tabe 'ru akeru  yo'mu yobu
Provisional tabe'reba akere'ba yo'meba yobe'ba
Imperative tabe’ro akero yo 'me yobe

The provisional ehding -re'ba thus has an accent on its
first syllable and is included in the list of morphemes
which attract accent. The imperative ending ro/e is often
described as if 1t were an accented and accent-attracting
mofpheme like the provisionalé. However, since the
imperative ending is one mora long, 1+ could unambiguously
. manifest an accent only wﬁen followed by something. Since

6) Jorden, pp. 360-361 writes akero', yobe'.
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the only things which can follow it are certain clause-
final particles (principally yo) which put an accent on
the preceding syllable anyway, any accent which the
imperative exhibits can be attributed to the followlng
particle, and the imperative of unaccented verbs can

be regarded as unaccented. The tentative always has the
accent on the ending -yo'o; this is handled the same way
as are those post-nominal enclitics which are always
sccented (L.e., for the time being, -yoo will be assumed-
to be preceded by some juncture @ over which accent
deletion does not apply; however, this solution will be
rejected in favor of another later in this dissertation).
Jorden's analysis is based on a variety of Japanese in
which the tentative of an unaccented verb is unaccented.
That variety of Japanese differs from the one under
‘discussion in that there the tentative 1s considered an
accent-attracting morpheme'and is not preceded by @.

This exhausts verb inflection; let me now take up
what remains of adjective inflection. It will be recalled
that for most forms, adjectives have the same endinos as
do verbs except that an insert appears between the stem
and ending, Forms with an insert of =kar- or =ke- are all
accented, but (eicépt for -the tentative, where the ending

is always accented) the accent is in a different place
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for accented adjectives than for unaccented: in these
forms an accented adjective has its basic stem-penultimate
accent but unaccented adjectives have stem~final accent:
Present Gerund Past Conditional

"high' taka'l ta'kakute ta'kakatta ta'kakattara

'red' akal akakute aka'katta aka'kattara
Regresentative Pr?visional TentatiV?

ta'kakattari ta'kakereba takakaro'o

aka'kattari aka'kereba  akakaro'o

These data can be accounted for easily by sayling that

the inserts -kar- and =-ke~ are preaccented. Then, for
example, the .conditional forms are generated as folléws:

ta'ka & ta'ra aka & ta'ra

Insert-insertion ta'ka & ‘kar & ta'ra aka & 'kar & ta'ra
Accent elimination ta'ka & kar & tara aka & ‘'kar & tara

The honorific ending -u attracts accent onto the
final vowel of the stem: tako'o gozaimasu, akoo gozaima'su.
Tn another common varlant of standard Japanese, the
_honorific form has the basic accent: ta'koo gozaimasu,

The difference between theée two types of Japanese 1s
whether theA-u is or is not an attracting morpheme.

I should also mention here the topic of post-clause
particles. Mbé£¢§6§t-clause particles have homonymous
post-nominal particles with closely related meaningé
(for example, to means 'with' after a noun and 'if' after

a verb} kara means 'from" or 'after' after a noun and

'because'! or 'after' after a verb). The only phonological
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difference between post-clause particles and post-nominal
particles is that most of the former are pre-accented.
Thus, iku' kara ‘'because he goes', aka'i no de 'since it
is red', akeru' no wa 'the one which he opeﬂs'. Compare
iku to 'if he goes', akal koto' wa 'the fact that it is
red'.

When a pre-éccented post-clause particle follows an
adverblal form in ~ku, the accent may be shifted one
syllable to the left: akaku' wa nai, aka'ku wa nai 'it is
not red', However, this shift is only possible when the
preceding syllable is voiced; thus f(he) 1s not sad' can
only be kanasiku'wa nai, not * kanasi'ku wa nai.

3.4 Some exceptions to the rules of 3.3

In the preceding section I treated accented adjectives
and vowel-stem verbs as if they all underwent an alternas
tion between stem~final accent in the present tense and

‘stem-penultimate-accent in the past or adverbial form.
However, there are a large number of adjectives and a
few verbs which have accent on the same syllable in both
forms:

'nea:E" 'deeg' 'low: 'obstix'late' 'fou:{.-smelling'
tika'i huka'i hiku'i situko’'l kusa'il

tika'ku huka'lu hiku'ku situko'ku  kusa'ku

Ythick' ‘wise! 'rescue' ‘'get moist!’

huto'i kasiko'i tasuke'ru sike'ru
huto'ku kasiko'ku tasuke'ta sike'ta
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In addition, there are a handful of other verbs for which
some forms have the accent one syllable later than"
expected, while elsewhere in the paradigm they behave llke
other accented verbs:

"blow’ "like' *adhere' 'conceal' 'come'

huku' suku’ tuku ! kakusu' ku'ru

hu'ita su'ita tu'ita kaku'sita kita'

Recall that between volceless consonants a high
vowel becomes voiceless, In all the anomalous forms abbve,
the vowel on which the accent is expected but does not

- occur is .voiceless, If these forms are assumed to have
underlying representations with accent on the expected
syllable, a rule stating that accent is shifted one

Syllabie to the right when it falls on a volceless vowel

will yield the correct forms.7 Thus huka'ku is derived

as follows: v
(huka), _tep & 9

+ acc

acc., placement hu'ka & ku

devoicing hU'ka & ku (capitals denote voiceless
vowels)
accent shift hUka' & ku

This treatment invoives an underlying form hu'ka which
never occurs anywhere in the paradigm: all forms have the

7) This rule is one of the many perceptive observations

in Tasiro's most useful book (pp. 88 and 193).
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accent on some syllable other than the first. The
necessity of taking this as the underlylng form beéomes
more obvious when one considers compounds in which the
first segment of huka'i becomes voiced? tyuulbuka'i,
tyuuibu ‘kaku 'cautious', where the accent is on the
stem~penultimate syllable of the adverbial form. With the
treatment given here, the accentuation of tyuuibuka'i .
requires no extra rules, whereas 1f huka' had been taken
as the basic form, an extra rule would be needed to |
explain the "abcent shift" in tyuuibu'kaku. Except in
the cases Whére the first element is a single mora, which
I will discuss later,.compound adjectives in which the
previoﬁély unvoiced syllable becomes voiced always
¢xhibit the regular accentual alternation.

In the first group of words (tika'i, etc.), the

. accent is always as indicated. However, for the words of

the second group except kuru, there are alternate forms

in which the accent is not shifted. In the first group

of words the aocent»Shift leaves the accent within the
stem, but in the second group it moves the accent onto the
ending. Thus the accent shift rule becomes optional across
morpheme boundary for speakers whe have both forms (except
that kita' then becomes én irregularity, since it has mo

alternate form g;;gg). Stating the exact environment in
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which the accent shift rule applies is a difficult task
which I have not yet fully solved. Some restrictions on
its application are the followlng: (1) it does not shift

| accent onto adjective inserts, so that from yorosil 'OK'
one gets yorosi'katta and yorosi'kereba rather than

x¥yorosika'tta and yorosike'reba; (2) it does not shift
accent onto post-nominal pérticles; thus mati' kara, not
¥mati ka'ra 'from the town'; (3) there are further
restrictions which depend on the surrounding segments and
also the grammatical nature of the form (the rule has wider
application in adjectives than in verbs); thus the normal
accentual alternation is retained in tuke'ru/tu'keta
'attach', huke'ru/hu’'keta 'grow old', tuki'ru, tu 'kita
'(supply) is exhausted', susuke'ru/susu'keta 'get sooty'.
In some of these cases a more complete treatment of the
devolcing rules shows them %o be not exceptional at all.

" For example, susuketa can be pronounced with elther one
or two voiceless vowels: sUsu'keta or sUsU'keta. Devoicing
is probably best handled by a rule whlch devolces every
second vowel in a seQuence of several syllables which all
have a high vowel between voiceless consonants, and then
a later rule which gives the option of devoicing some of

the remaining high vowels between volceless consonants;
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thus in susuketa, both /u/'s are between wolceless
consonants, but the basic devolcing rule will oniy devoice
the first one, If the secondary devoicing is assumed to
apply after the accent shift rule, the retention of

the basic accent in sUsU'keta will be explained. However,
it will take more than that to yield an accurate statement
of the envirbgment in which the accent shift applies.

If the definition of "syllable" is revised slightly,
this accent shift rule will also account for the fact
that there is Tixed accent in all adjectlves such as
suppa'i 'sour' which have a syllabic obstruent for the
next-to=-last mora of the stem. If a syllablc obstruent is
cbnsidéred to be not Just a separate mora'but a separate
syllable, the rules wlll operate as follows:

((suppa) p_gtené 1) ((suppa), i & ku)

+ ace + acc
" Accent placement sup'pa & i sup 'pa & ku
Accent attraction suppd! & 1 (no effect)
Accent shift (no effect) suppa' & ku

yielding a stem—finai accent in either case,

Tn the dialect of my informant S.-Y. K., virtually
all adjectives other than those treated above have the
normal accentual -alternation. However,Ain the type of

 Japanese recorded in Hirayama's dictionary, there are a

great number of other adjectives which have accent on
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the same syllable in the adverbial form as in the present
tense, The examples which I have found are as foiloWs:

1. Virtually all adjectlves ending in -na: kitana'i,
okkana'i, obotugana'i, kxatazikena'i, kutisagana'i, tutana'i,
turena'i, nasakena'i, hakana'i, sasitukaena'i, hisitana'l
(of adjectives in -na, setuna'i/setu'naku ‘painful’
appears tozbe the only ome which exhibits the normal
alternation for Hirayama).

2 Adjectiveistéﬁs of 3 or mére morae ending in =to or
~do: surudo'i, kiwado'i, sibuto'i, tooto'i (shorter
adjectives such as hido'i/hiYdoku ‘'cruel’ and kudo'i/
ku ' doku 'tedious' are all regular).

3, Compounds of a one-mora noun With a two-mora
adjective stem: kizuyo'i, nezuyo'i, xedaka'i, nadaka'i,
kebuka'i, hagayu'i, kedaru'i, hidaru'i, mazika'i.

4, Adjective stems of 3 or more morae ending in -ka:
atataka'i, mizika'i, komaka'i, yawaraka'i.

5., Some miscellaneous items: kawai'i, girigata'i,
nagapposo'i, namanuru'i (Kenkyuusha 1lists this stem as
~ unaccented), mdnosugo'i, himozi '4, tiisa'i.

One peculiarity of these words is that while thetr
inflected forms always have accent on. the stem=-final
syllable, the unihflected forms of the few adjectives
in the above 1ists which have uninflected forms all have

stem-penultimate accent: atate'ka na, koma'ka na, tiissa
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na, yawara'ka na, There is thus good reason for assuming
that these adjectives first have thelr accenf assigned by
the normal rule and then have the accent shifted into
stem=final position in inflected forms (or to be more
correct, in forms where there is only morpheme boundary
between the stem and what follows, since the accent 1s
also stem-final in the derived nouns in =-sa: komaka'sa).
Classes 1 through 4 above are definable phonologically,
but the adjectives of class 5 will have to be marked as
exceptional in their dictionary entries.

There remain a couple of peculiarities in certain
ad jectives. There are Sonme adjectives whose =Sa nominallz-

ations can display an accentuation.other than the basic

one:
Present Adverbial ~sa noninalization
"large' ooki'i ofokiku- ookisa
‘dangerous' ayaul ayauku ayau'sa
‘eute' kawai'i kawai 'ku kawalse

1qifficult' siniku'i  sini'kukm sinikusa
'hackneyed' hurukusa'i hurukusa'ku hurukusasa

T see no alternative to simply treating these forms as
irregularities (most of them are paralleled by regular
forms). The adjective tool trar' has the following forms:
too'katta 'it was far', too'kereba '5£ it were far',
tooi' kara 'because it was far'. If an underlying form
/topo/ were assumed, tne anomaly of the accent on the
,Second mora of a long vowel ln the first two forms

would be accounted for, but then one would expect
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*t00'1 kara (Just like aka'l kara 'because it is red'). If
glottal constriction is marked in the transcription, it
oceurs between the /o/'s in the first two forms, but
between the /07 and /i/ in the third form and in 1solation:
to?o'katta, to?o'kereba, too?i' kara, too?l. I propose a
metathesis rule to explain these forms: in a sequence
CVevy, the‘/?/ metathesizes with the following vowel unless

that is accented (as in o0?0'i 'numerous').

3¢5 Compound nouns .

In this section I will try to make some order out of
a topic which has hitherto been presented as utter disorder,
namely noun compounds. I will start by discussing the most
easily avallable American and Japanese treatments of any
-thoroughness, those of Hirayama and Martin respectively. I
find both treatments unsatisfactory in that neither
approaches the state of a real theody of accent in Japanese
compounds, i.e., a set of rules which in the vast majority
.of cases would correctly predict the accent of a compound
from its morphemic and phonologlcal composition and its
syntactic structure. Because Hirayama'stescription comes
.closer to this goal than does Martin's, I find it more

satisfactory; however, even Hirayama completely omits
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mention of many important cases and makes vague or
ambiguous statements about some of the cases he treats.

Hirayama and Martin both deal with the well-known fact
that there are certain morphemes which céuse a compound to
be unaccented when they are the final element (for example,
-mal ‘rice} ookyuumai, kahaimal, kyuuenmai, zinsoomai,
seihakumai, haikyuumai,-naitimai, nengumal, haigamai), and
others which put accent on the last syllable of the
preceding element (for example, -zal 'potion': kyooso'ozai,
kyoosi'nzai, gedoku'zal, genetu'zal, sattyu'uzai,
syuure'nzail, syooka'izai, syoodoku'zai, tintu'uzai).
However, Martin and Hirayama differ sharply as to how to
incorporéte these facts into rules.

Martin simply says (v. 37) "Many compounds which have
one of the foliowing elements for the final member are
‘basically atonic" (Martin's "atonic" = my "unaccented").
He splits pre-accenting second elements into two groups, a
group of one-mora morphemes of which he says "many compounds
with one of the follbﬁing monosyllabic S morphs (note that
Martin's term "syllable" corresponds tb my term "mora"

-= J. M,) as the final member have an accent on the next-
to-iast syllable, unless phis is the second member of a
vowel sequence within a morph or is fI, in which case the
accent is on the third syllable from the end of the word";

and ‘a group of two-mora morphemes of which he says (p. 36):
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"Many compounds in which one of the following two-syllable
elements is the final member belong to the ﬁhematicvaccent
types; but there are exceptions'.

Martin's position is thus that there are certain final
elements which make the compound unaccented and other final
elements which put an accent on the final syllable of the
elements which behaves otherwlse is simply an exception.
However, his statement that "there are exceptions" (p. 30)

s an incredibie understatement, It 1s easy to find exceptlons
by the dozen; for example, by Martinfs rules, elkoku 'England’',
syuudan»"group', sensul 'fountain', syatyoo 'company
president', turibasi 'suspension bridge', tekikoku ‘enemy
country', doogu' 'tooli and kemusi' 'caterpiller' should —
be accented on the first element, and syakki'n ‘debt’,

ryo'okin ‘fee', aite' 'partner', and gi'te 'assistant

engineer' should be unaccented. Note, however, that in all

these exceptions the fi:stielement is only one or two morae
long. If one restricts himself to compounds with a first
element of more ﬁhan‘two morae in length, Martin's rule

holds up very well: there are virtually no exceptions.9

) -8; Martin uses the term "thematic" to denote uninflected
words with accent on tﬁe syllable containing the third
from last mora.

9) provided that some corrections are made in his lists

of morphemes: -ka 'section' should be deaccenting and
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These considerations lead to the posltion taken by
Hirayama (p. 907): "Noﬁn of 3 or more morae + element of
1=-2 morae =« accented or unaccented, depending on which
of two types the latter element belongs to'. 10 Hirayama's
position is thus that compdunds with a "long" first element
and compounds with a "short" first element work according
to differeht rules., In view of the fact that there are
rules which work with close to 100% accuracy for long
first elements but have perhaps 70% accuracy when applied
to short first elements, I find that position eminently
reasonable., Before I try to improve on it, let me take up
the topic of compounds with a long second member.

Martin's position on compqunds with a long second
member is diffused over several pages of his dlssertation.
"Gompound nouns of five or more syllables (i.e., morae -~
J.M,) are uéﬁally thematic" (p. 35). "Any compound of
which the second member 15 a three~syllable word is
usually thematic" (p. 36). ."A large number of variously
accented'words of three and four syllables occur as
second members of thematic compounds" (p. 38). If the
) --éawa 'river' preaccenting rather than vice versa, as

Martin has them, and@ the pluralizers -ra and =-tatl
should not be includeé at all in his lists of final

elements of compounds.
_1O)In a footnote Hirayama recognlzes that there are also

morphemes which are neither preaccenting nor deaccenting.
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first quotation is dismissed as obviously a mistake (since
most long compounds with a deaccenting secbnd member are

of five or more morae in length but are unaccented),

Martin's position can be summarized as follows: if the

second element is 3 or more morae in length, it will generally
have an accent on the syllable containing the 3rd-from-last
mora; 1if iﬁ 1s not accented that way, it 1is siﬁply an
exception;'But here again there will be a staggering number
of exceptions, for example, bungaku-sa'kuhin 'literature',
nomi-to’modati"drinkipg companion', noogyoo-ku'miai
'agricultural association', bunken-mo'kuroku 'bibliography'’,
betu-a'turae 'made to order', henkaku-ka'tuyoo 'conjugation',
denki-ka'misori 'electric shaver', kitata'merika 'North
America', gensiryoku-ha'tuden 'atomic power', teikoku-
ge'kizyoo 'Imperial Theater'. Indeed, one of the examples

. which Martin gives in his list of elements forming

"$thematic compounds" is -a'tukai, which is not thematic at
all since the accent 1s on the syllable before the one
Bohtaining the *rd-from-last mora.

Hirayama states (pp. 909-910) "Noun + unaccenﬁgd or
final-accented or initial-accented word of 3 or mbre morae
- high-pitched.up to the first mora of the second
member (l.e., it écquireé an accent on the first mora of
the second member == J. M.)... Noun + medial-accented word

of % or more morae =< high-pitched up to the accented
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mora of the second element". The examples which Hirayama
gives are peculiar in that several of the forms which he
quotes actually do not occur. I quote his examples in full,
substituting glosses in place of his parenthesized
characters (the examples in the original are written in
katakana followed by the corresponding cnaracters in
parentheses):

-tita'i, ~ti'tai 'zone'; sinrintita'i, sinrinti'tal
'wooded area'

-tiho'o, =ti'hoo 'region'; kyuusyuutiho'o, kyuusyuuti'hoo
'Kyuushuu region'

-hanbu'n, -ha'nbun 'half'; omosirohanbu'n, omosiroha'nbun
'half in fun'

~hoome 'n, ~ho'omen ‘district!, hatizyuumahoome'n,
hatizyuumaho'omen 'Hachijuujima district'

-monoga'tari 'tale'; konzyakumonoga'tari 'once-upon-a-
time stories', isoppumonoga'tari 'Aesop's fables'

" Mhe forms omosirohanbu'n and hatizyuuzimahoome'n are
impossible, as are the forms ti'tai, ha'nbun, and ho'omen.
I can offer no explanation for Hirayama's inclusion of the
impossible compounds; but a possible explanation for the
inclusion of the impossible simple forms 1is suggested by
the fact that Hirayama writes them with the continuation
sign ~ (rendered as - above): perhaps when he said "up to
the accented mora of the Second element" he did not mean

the mora which is accented when the word is used
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independently but rather some mora which acquires the
accent when the word 1s used as the second member of a
compound. However, he glves no indication of the relation
between the location of the accent when the word is used
independently and the location of the accent when 1t 1s
the second element of a compound.

Actualiy, a very small change in what Hirayama says
will give a rule which is both precise and correct. The
small change consists in taking the term "final-accented"
to mean "accented on the final syllable" rather than
"accented on the final mora', the latter being the sense
in which Hirayama (following Japanese tradition) uses it.
If that is done, then all but the last of the above
examples will have a final-accented second member and will
be subject to Hirayama's earlier rule that final-accented
second members acqulre an accent on their first syllable.
What remains to be explained is the alternatlve forms
sinrintita'i/ sinrinti'tal and kyuusyuutiho'o/kyuusyuuti'hoo
(Hirayama's rule, under the above reinterpretation, would

 on1y generate the second member of each éair). In these
cases the rule generates a form which has the accent on a
diffuse vowel between voiceless consonants; the other
form has the accenf on thé next syllable to the right.

SinCe_the grammar already has a rﬁle which shifts the accent
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to the right when 1t falls on a voiceless syllable, the
alternate forms will be explained Af this rule is said to
apply optionally across :-boundary. The following are a
couple of correct examples for Hirayama's rule about
medlial-accented long second members: nezi-hati'maki
(< hati'maki), kiso-gaku'ryoku 'basic studies' (< gaku' ryoku),
bizin-konku uru 'beauty contest' (< konku'uru),
The rule for compounds with long second elements
thus becomes: if the second member of a compound noun is
% or more morae long, then the compound
(a) is accented on the accented mora of the second
element except that it
(b) is accented on the first mora of the second member
when that is unaccented or final-accented.11
However, 1t 1s possible to generalize the rule even
.further, since there is a large class of two-mora
) -11) In fairness to Martin, 1t must be pointed out that
there are quite a few compounds which are regular by
his rule but exceptions by this rule, for example,
toti-soku'rydo 'surveying', nizyuu-koku'sei 'dual
citizenship', in which the accent is put on the second

rather than first mora of an unacceated 4-mora second

member.,
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second members whlch also acqulire an accent on theilr first
syllable. Specifically, if the second element of a compound
is itself a compound of two Sino-Japanese morphemes, it
will receive an accent regardless of how many morae it
contains, 2, 3, or 4. Examples: kyoowa~-syu'gi 'commuﬁism',
tyuuka=-so'ba 'Chinese noodles', noten-bu'ro ‘outdoor hath',
misairu-ki‘ti 'missile base', tokan-ya'ne 'zinc roof',
totyuu-ge'sya 'stop enroute', toppu-ki'zi 'top reporter'.!?
Thus if a'long" element is taken to be any constituent which
contains at least 3 morae or 2 Sino~Japanese morphemes,13
) -15) Martin includes syu'gi and ka'si in his list of
compound-final elements with dominant accent", of which
he says "each of the following words, as final member of
a compound, usually preserves its accent" (p. 38).
However, the fact that syu'gl and ka'si are accented on
the first syllable when used independently is irrelevant
to the accent of compounds which end in them: any Sino=-
Japanese two-mora compound will receive an initial
accent when 1t endé a compound, even if it does not have
initial accent when used independently, e.g., huro' ‘bath’
but notenbu'ro,.
13) I am tempted to say here that a éino-Japanese
morpheme counts as oné and 2 half morae; however, later
it will develop that the rule can be refofmulated so as

to make counting morae and morphemes unnecessarye.
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if a compound has a long second member, the accent is put
on the accented syllable of the second member when that
is accented and on its first syllable 1f it is unaccented
or final-accented. This notion of "long" element can be
found elsewhere in the literature: Kindalchi states his

- accentuation rules in terms such as "Compound nouns whose
second member 1s a single Sino-Japanese‘morpheme and whose
first member is something consisting of 2 or more Sino-
Japanese morphemes or 3 oI more morae”.14

This revised definition of "long element" also works

in the case discussed earlier of a "long" first element
followed by a "shorit" second element. Examples: kiti'suu
‘given number', zimu'tyoco ‘nead of an office', zimu'syo
'office', tosi'bi 'sights of a city'.

The items which I am calling "long" here can be
‘characterized in a different way which not only will allow
for a simpler statement of the accent rules for compounds

but will also explain some peculiarities of segmental
phonology which were discussed in Chapter II. The cases in
Which the accentuation rules above apply are those where a
morpheme is prefixed or suffixed to an entire word or where
two entire words are compounded togethér, provided that

here monomorphemic words of less than 3 morae are not counted

14) Meikai Nihongo Akusento Jiten, appendix, rule 14.
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as "words'". Suppose that when a compound is derived from a
word (as opposed to items such as the English '-ism' and
'morph="': 'Communism' and ‘morphology' are not reckoned

as being compounded from words, even though people do on
occasion talk of 'isms' and 'morphs'), the word inside the
compound will carry a word boundary #, e.g., ((#zi:mu#)syo),
and that there is a rule which deletes this internal

word boundary from around a monomorphemic word of less

than three morae. Then the rules for accent in compounds

can be stated as follows:

e 8 =2 [+ acc] inenve [ 1] # ees[mmm—7..., #

+ acc-

(i.e., accent the accented syllable of the second member)
2. S -s[+ace] dnenve [ 1 # ___ eeu([+ ace]) #

(i.e., accent the first syllable of the second member if
that is either unaccented or final-accented)

3. Remove all accents in env.

| # de-accenting morpheme #

4, S5 = [+ acc] in env. ____ # pre-accenting morpheme #.
It will be necessary, of course, to revise these rules
somewnat, since in the above form they express ounly
vaguely and incorrectly Jjust what it is that they do. Pirst
of all, they will have to be restricted so that they apply
only to nouns, since compound verbs and adjectives work
differently. Secondly, some provision will have to be made

for morphemes which are neither pre-accenting nor
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de-accenting (the rules as I have stated them would -
elther put an initlal accent on such a morpheme or leave
the orlginal accent, which will be incorrect for some of
the morphemes in question). Third, the iules will have to
be made to apply only to the last ltem in the word which
fits the description (a pre-éccenting or de-accenting
morpheme can only pre-accent or de-accent when it comes at
the end of a word). This can be done by replacing the # at
the end of each environment by a symbol for "external
word boundary". If each word begins and ends with #, then
external word boundaries will be places where there are
two #'s in a row, so that external word boundary may be
writteﬁ ##. Fourth, rules 1; 2, and 4 insert an accent
into a word which may already have an accent somewhere.
Since the accent which is insertéd is the accent whicn is
actually pronounced, something will have to be done to get
rid of anj other accents which may be present. For the
moment, let me simply make the convention that any rule
which inserts an acéent deletes all other accents in the
stretch to which 1t applies (I will later modify this
- convention somewhat). Note that the pre-accenting morphemes
under discussion differ from inflectional pre-accented

morphemes such as =-sika, -ra, =tati, and
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the adjective inserts, since the latter do not remove an
accent already present: ro'siya # go -9 rosiya'go YRussian
language'but ro'siya & 'sika -2 ro'siya sika 'only
Russia',

Note that the rules now operate differently than when
I originally stated them in ordinary language: when I first
stated thém, the environment in which I sald they acted was
given in terms of the immedlate constituent structure of
the compound rather than in terms of the occurrence of #.
In compounds'where the depth of compounding is no more than
2, %;e., in compounds of the forms ((A:B)#C), (A#(B{é)), or
'((A:B)#(C{B)), either version of the rules gives the same
answers, since there is only one # and that is at the major
constituent break. However, with compounds of greater depth
than 2 there are caseé where the two versions of the rule
would predict different accents. For example, in compounds
of the form ((A{E)#((CfD)#E)),}where E is a de-accenting
Sino-Japanese morpheme and A, B, C, D are any Sino-
Japanese morphemes, the IC version of the rule would
‘prediot an acéent on ¢ and the # versien-would predict that
the compound is unaccented. All compounds which Iuhave been
able to find oi this type are unaccented, for example,
densi-kenbikyoo"electfon microscope', nankyoku-tankentai
’South Pole exploration party', dai-seizika 'prominent

statesman', hakusi-iningyoo ‘'carte blanche'; the IC-structure
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of these compounds 1s ///A<:T/A\T:ZZ:\\\\
/Q}:yoo

nan kyoku tan ken tal

(RN LA

dai sel zl ka haku si i1 nin zyoo
With this understanding of #, 1t is no longer ~

e
necessary to put in the environment of the p=9 h and vowel=- —

insertion rules the condition that they also apply across
the major IC-breaks of nested compounds: if the rules are
stated in exactly the shape in which I gave them above but
‘With fhe new interpretation of #, they will automatically

apply in those environments as well. The environments I

- cns f
{}+ voinei} for vowel imsertion, where at the

gave for the rules were Jk - [~ cns] for p=-h
time I was using # to denote external word boundary., If
the # is now taken to be any word boundary, elther
internal or external, these rules will convert
#oet#pal:tat# into #betu#hai:tatu# 'special delivery'.

I mentioned above that there are a number of | '
morphemes which can act as the final .member of a compound
but which are neither pre-accenting nor de-accenting. I

have observed the following types (there may be more

than those which I 1list), none of which is very numerous:
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1o+ -zin 'person', used in forming mationality words, is
pre~accenting except when preceded by a noun whose accent

is on the last syllable, in which case the accent is on

-zin:
amerika 'America’ amerika'zin "American'
do'itu 'Germany' doitu'zin 'German'
suQeFin 'Spain’ supei'nzin 'Spaniard'
ma 'nsyuu 'Manchuria® mansyu ‘uzin "Manchurian'
but

tyoose'™n  'Korea' tyoosenzi'n 'Korean'
niho'n YJapan' nihonzi'n 'Japanese’
taiwa'n . 'Taiwan’ talwanzi'n 'Taiwanese’

2., -ya 'house' and -mono ‘thing' generally give
unaccented compounds when they are suffixed to something
'unaccepted and accented compounds when they are suffixed
to something accented, regérdless of the length of the
thing they are suffixed to or its status as a word. They
thus appear to work like inflecﬁional elements rather
than pleces of a compound and to obey a rule of accent
attraction (so far, all cases of accent attraction rules
have involved either enclitics or verb/adjective
inflectional morphemes). However, there are many exceptions,
and in the case of -mono there is considerable variation as
to where the accent is attracted to (there are some words
in which it is on the syllable beforé -mono, some in
which it is on the first syllable of -mono, and some in

which it is on the second syllable of -mono):
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a. -ya
so'ba (type of noodles) soba'ya ‘'soba shop'
udon (ty?e of noodles) udonya ‘udon shop'
ryo'ori 'euisine' ryoori'ya 'restaurant'
sgkana 'fish' sakanaya ‘'fishmonger’

-ya attracts the accent onto the syllable preceding it
except in a falrly large number of cases where a compound
of =ya with an accented stem 1s unaccented:
natto'o 'fermented soybeans' nattooya 'fermented soy-
beans dealer'
tyooti'n 'lantern' tyootinya 'lantern maker'

b.fﬁonolé

sentaku 'washing' sentakumono ‘'clothes to
be washed'
. takara' 'treasure’ takaramono' 'treasure'
.sitate 'tailoring' sitatemono 'tailor-made
' clothes!

no'm- ‘drink' nomi'mono 'beverage'
ta'te~ ‘'build’ tate'mo'no ‘'building’
e'-'obtain' - emono' ‘weapon'

ki'nu 'silk' kinu'mono 'silken goods'
ma'ze- 'mix’ maze'mono 'mixture’

I know of no way of predicting which syllable the accent
will be attracted onto. Also, ﬁhere are a large number of
accented-stem &-mono compounds which have an unaccented
variant in addition to thelr accented variant, although

) -15) I will write two accents on a word when thezaccent
can occur in either of two places, Thus tate'mo'no

denotes & wdrd which can be pronounced —“elther

tate'mono or tatemo'no.
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to my knowledge kudasaremono ‘bestowal' and nihonmono
'Japanese goods' are the only exceptions to the rule that
-mono compounds from accented stems always have an accented
alternant and those from unaccented stems have only an
unaccented alternant.

%, There are a number of elements which take accent on
the first syllable when they are final elements of a

compound :

11to 'thread’ tumuglil'to 'pongee thread'
ka'sa 'umbrella' koomoriga'sa 'umbrella'

hu'ne ‘'ship’ wataribu'ne ‘'ferry'’

o'bi ‘belt! hakatao'bi 'Hakata belt'

a'me 'rain' niwakaa'me 'shower'

si'ru ‘soup’ nidasizi'ru 'broth'

ha'to 'pigeonn'’ densyoba'to 'carrier pigeon'
ku'mo 'cloud' hikoogu'mo 'vapor trail' (aviation)
ta'ko ‘kite’ hipparida'ko 'great popularity'
ko'e 'voice' hukumigo'e 'muffled voice'
1'ta "board' burikii'ta 'sheet metal'

so'ra 'sky' yuuyakezo'ra 'sunset'

ga'su 'gas!'16 mokutanga'su 'COp"

In addition, there are a couple of monosyllables for
which there is free variation between final accentméhd no

accent at all:

-syo 'writing" sinkokusyo/sinkokusyo' ‘'report'
-syo 'place! hatudensyo/hatudensyo' ‘power plant'
~zyo 'place' hoyoozyo/hoyoozyo' ‘health resort'

18) Note that all these examples have initial accent

when used independently. Chew notes the correspondence:

in isolation: as second member of compound:
unaccented pre-accenting
final-accented de~accenting

initlal-accented initial-accented
However, there are several exceptions to this correspond-
ence, and for my present purposes I will ignore it,

although it deserves further investigation.

Fa
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I spoke above about a class of compounds which can
have accent in either of two places, one accent beling
obtained from the other by the rule which shifts accent
to.the right if it falls on a volceless syllable. There
i1s also a case of alternate accents which seems to
correspond to a shift of accent to the left and which
occurs regardless of whether the accented vowel is
voiceless. Examples: kaga'ku'sya ’chemist‘, nyoodo 'ku'syoo
'uremia', zgtue'ki'hu 1Jack of all trades', baiko'ku'do
"traitor', neturiiki'gaku ' thermodynamics', nooma'ku'en
"meningitis', nooga'ku'bu 'agriculitural faculty',
haise'tu'bu 'excrement'. In all these cases the shift
occufs within a Sino-Japarnese morpheme of the form

GVG{E} followed by #. I propose a rule which shifts
-~ cus

sccent to the left in the environment [ et oeBs  Jle aiff{# [ 1.

volce
+ ace

(the [ ] after the # is necessary since the rule does

not apply in word-final position, e.g., bati' 'plectrum').
3.6 The phonological phrase

T stated above that Japanese has nothing comparable
to secondary stress within a word but that larger
conétructions=can contain a "secondary accent” in which
the accented mora is on a mid rather than a high piteh,

for example, tapete u 'is eating' (3 denotes mid
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pitch),hgpﬁjﬁagggg 'plue dress', ééita kawu hiffo| desu
'§4's the man who is coming tomorrow', yukkuirl hahasimagita

'spoke slowly', ;nggg_géﬁfﬁﬁgita 'sot strong(er)'. Bach of

these phrases conslsts of two pleces, the first with a

primary accent, the second with a secondary accent,
Moreover, these two accents are on the same syllable as
would be accented if the corresponding pleces were
pronounced independently. To account for this phenomenon,
1t is thus necessary to assume that each plece goes throughv
the regular accentuation rules (a2t the end of which each
piece contains exactly one accent), and that then the
accent on the second plece is reduced from primary to
secondary. Note now that this phenomenon can involve more
than two pieces; for example, Jorden gives the sentence

agpgg_tﬂkor& e_;Fﬁagg ﬂi ka ékiete kudasaimagen ka? 'can

vou tell me what kind of place 1% would he bestteo =5 +to2!

Here the accents on tokoro', itta'ra, and 1'i are all
reduced to secondary. The rule needed thus does not just
reduce the Secondvaccent but indéed all accents after the
first in the appropriate stretch. Note, however, that this
rule is very similar to the accent elimination rule given
earlier, which said that within a cértain stretch, all
accents except the first are eliminated entirely. I propose
that I have not two rules here but really just one, an

accent reduction rule which applies in a cycle, first
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operating on smaller constituents and then to larger
constituents, reducing all accents except the first each
time it applies. Thus the accent of gggakﬁp‘ﬁjﬁgzg 'If (I)
were to try putting on (a2 hat)' would be derived as
follows:

((kabu'r & te)(mi' & ta'ra))
orlginal accents 1 1 1

1st pass through cycle:
accent reduction 1 1 2

2nd pass through cycle:
accent reductlon 1 2 3

Since onlj‘one accent can occur within a word, a rule will
- be necessary which deletes all accents other than the
higheét one within a word; this rule would delete fhe
"tertiary accent" in mitara and yileld the correct form:
primary accent on the second syilable of kabutte and
Secondary accent on the first syllable of mitara.

In the preceding section I introduced a convention
that when a rule inserts an accent it eliminates all other
accents present. Sﬁppose that this convention is changed
to read that when an accent is inserted it reduces all
accents present (in the stretch to which the rule-is
applying) by one degree. Since Withiﬁ a word all but the
heaviest accent present is deleted, this ohange'in the

convention would have no effect on the rules for compounds,
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fbr which the origilnal conventlon was introduced. With
this revised convention, the accent-reduction rule given
above can be recast in a much simpler form: put an accent
on the first primary accent. Since this rule puts an
accent on a syllable which is accented already, 1t does
not have any overt effect on that syllable; however, since
1% still is an accent insertion rule, it reduces all other
accents by 1 as a result of the,cbnvention on accent
insertion.

When T freated morphemes such as -yoo and -mas-,
which are accented regardless of whether the preceding
stem is accented or unaccented, I said that they were
preceded by a Junctural elément over which the accent
elimination rule did not apply. It can now be seen that

that solution is wrong, since 1% would imply that phrases

ending in a verb-form with -mas- or ~-yoo would have a

primary accent on that verb-form, which simply 1s not
true: in the examples given above, =-mas- received a
secondary accent and the preceding ltem received 2

primary accent. The accent of =mas=- or =yoo only
predominates within a verb form to which it belongs; in
larger constructions, 2 verb form containing -mas- or -yoo
is subject to exactly the same process of accent reduction

as 1s any other item. The same also holds, mutatis
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mutandis, for noun postpositions such as gural and rasii,
whose accent also predominates within the word. What 1s
needed is a rule which accents -mas- or =yoo when the
_cycle applies to the constlituent Verb and accents gural
or rasii when the cycle applies to the constltuent Noun
or Adjective (Noun & rasii 1s an adjective):

S == [+ acc] in env.

¥ accent
+ predominating voun
morpheme Verd -

Adjectlve
The accent attraction rule can also be described as a rule

of accent insertion:
\ Present
S -~ [+ ace] 1n env., [+ ace] ____ & /{ -reba
Imperative
-u

Examples:

étama raszh like & head' atama rapikulmall 'not like a head'

atama' & ra 'si & i ((atama &ra'sigku) (na'gl))

-oxrieinal aececnt— 4 1 1 1
predominating
items rule 2 i 2 1 no effect
attraction 3 2 1 no effect no effect
reduction 3 1 2
ad justment rule O 01 0 1 2

T turn now to the question of what kind of stretches
these cycles apply over. If the rules were just to apply

once to each counsiituent of the IC structure, finally
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to the entire sentence, then a sentence could have only
one primary accent (the last applicatlon of the accent
reduction rule would eliminate all but the first primary
accent remailning at that point). However, in reality a
sentence can contain any number of primary accents, e.Z.,
Eagg goﬁyooki d%su ks ‘are you still sick?',

‘hiﬁa\to site wa ﬂi desu nae 'he's nice as a person, isn't

he?' I will aséume that somehow or other the sentence

gets broken up into pleces which will be the widest

stretch over which the accent rules operate; in the last

example, the division will be into the pleces hito to site

wa, il desu, and nee. The boundaries of these pleces I

will refer to as ma jor phrase boundaries. Bach of these
pleces is subdivided into smaller pleces of which the first
may have & primary accent and the subsequent ones may have
secondary accent; the boundaries of these smaller pleces

T will refer to as minor phrase boundaries or just plain

phrase boundaries. Where I sald above that there can be
only one accent per word, I should have said that there can
Be only one accent per minor phrase; the domain over which
the'rule converting'weak'accents into no aécent at all
operates is defined by phrase boﬁﬁdary rather than word
boundary. While at p;esent T am unable o -say much about

major phrase boundary‘(beyond the essential fact that 1%
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can only occur at minor phrase boundary), it is reasonably
easy to give rules for the location of minor phrase
boundaries, - |

First, consider the case in which all the nouns,
verbs, auxiliary verbs, adjectlves, and adverbs involved
in the sentence are accented, or better yet, where they
are all accented somewhere other than the final syllable,
In this case there will be a phrase boundary at the end of
each noun phrase (including all postpositions and particles
attached to it), adverbial phrase, verb or auxiliary verb,
or subordinate clause, When I say "subordinate clause" here,
1t is to be taken as including relative clause modifiers of
a noun, and relative clauses include all adjectives and
genitive modifiers as a special case,

In the case of unaccented (or in some cagses, final-

accented) elements, some of these phrase boundaries are or

may be absent. Examples:

gdﬁéﬁ'éﬁkg; ;ﬁﬁb;jg 'I was there about 5 years'

gopen imalita 'I was there 5 years'
yuﬁiﬂki gghagiﬁﬁhlgg | 'He spoke slowly'
ijssyoo ni hanégzﬁaglzg 'We spoke together'

'égigg—iakgigi&oldesu. 'It's the man who is coming

tomorrow!

‘asita iku hito| desu 'It's the man who is going
tomorrow'

ggh}dokesu 'plue dress’
éﬁai dokesu 'red dress'




The simplest description will prohably be to have a rule
which inserts phrase boundary after the constituents listed
and deletes it in the appropriate cases, The rules involved
in the deletion of phrase boundary are as follows:

1. remove final accent from a noun followed by no.

2. delete accent in the final mora (not syllablel) of a
phrase,

3. Delete phrase boundary between a modifier and its
head if elther of them is unacceuted. Here subject, direct
object, adverblal elements, etc. count as modifiers of the
verb (as they are traditionally regarded by Japanese
scholars).

If rule 3 is part of the cycle, it will be unnecessary
to use concepts such as "modifier" and "head"; it will
suffice to say that phrase boundary is deleted when it is
preceded or followed by no accents. In a sequence such as
atarasi'i tokuhon o yomima'sita 'he read the new reader',
tﬁere should only be a phrase boundary after /o/, If rule
3 is in the cycle, it will first apply to the sequence
%atarésifi % tokuhon o% and delete the internal phrase
boundary., On the next pass through the cycle there are
accents on both sides of the remaining internal %, so that
rule 3 does not apply (where % méans minor phrase boundary).

Rule 2 must precede‘rule 3 since ni' is accented (note

ngE}SEfEEng Yas for in Tookyoco') but Egbkyoo ni sumiﬁgﬁg_
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'(he) lives in Tookyoo' is a single phrase. It cannot
precede the cycle since some Ifinal accents are created
in the cycle; thus rule 2 must also be in the cycle. For
the same reason, rule 1 must also be in the cycle.

But here an unexpected divideﬁd appears, A sllght
modification of rule 1  will explain why it does not
apply to those nouns which have any modiflers and in
particular, why it only applies to the innermost layer of
a series of nesited genitives. The slight modification is
to make the rule applicable only in the environment
) youn & RO. In the case of a noun which has a modifier,
the no will be preceded not by )youn PUt BY )youn-phrase’
(((an0) 5oy (Wma') youn INoun—phrase B0)s SO that the rule will

not apply. and in this example ano uma' no will result.

There is also a rule which optionally deletes phrase

alir _oxwren when 3+ acouvrs hotiraen annantad
V—d L) T —— Gl —_— - T mehm W & TV W il U W Wil UL

hnnﬂﬂnry oenti

items; such a rule is needed in the grammar to account

for the existence of both tgkete jﬁﬁ@g and tgbete imasu

as alternative pronunciations. Consider a major phrase

which has 3% or more minor phrases, for example,

E&g ﬂffé;g}Iﬁ desu ka ‘how would it be best to go?'. This

utterance has the following alternative pronunciations:17

17y I am indebted to Akira Komail for this example.
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&;E ittarafﬂ;_desu ka, an ittara 11 desu ka; however, it

is impossible to say %FQQ_i tara 11 des «» These facts

can be accounted for quite simply if the optional phrase=~

boundary deletion rule is assumed to be in the cycle and
1f 1% is assumed to delete all phrase boundaries when it
applies, The utterance has the IC structure
((dooZittara)% (11 desu ka)). To produce the First
alternative pronunciation, the optional boundary-deletion
rule applies on the first pass through the cycle, deleting
the phrase boundary between doo and ilttara. To produce
the second alternative pronunciation, the optional boundary
deletion rule applies on the second pass through the cycle,
deleting all boundaries present within the constituent
doo % ittara % 1i desu ka. The impossibility of the
starred utterance follows from the fact that the % between
ittara and ii could not be erased before the .second pass
through the cycle, so that if 1t were erased, the %
between doo and ittara would also be erased.
3¢7 The full cycle.

' The cycle which I have arrived at above consists of
the following rules
C=1. Accent attraction rule

S - 1 + acc ——gara
S =3 [+ ace] in env, [+ ace] «on & ==gar Verb

v Pres
[+ acc]CV& —roba
. Imperatlve
erb

Adj
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The first line of the environment puts accent on the /na/
of nagare when 1t 1s preceded by an accent (regardless of
how many syllables intervene), it 1s at the end of the
constituent to which the cycle is applying, and that
constituent is a verb, The second line shifts the accent
6ne syllable to the right when it is two morae - before
one of the morphemes listed.

Cc=-2 Ruleé for noun compounds.

§ =3 [+ acc] 1in env.

ac [ 1 #(een oo
. 1 ace where the ... contain
‘ (1 acec) ## no [1 acc] or #
De # pre-accenting morpheme ## v )
— Noun

c. Remove all accents from
4 ... # de-accenting morpheme p/¥

The first part of a. makes the accent of the second element

6f a compoumnd -pfe"d‘omj;nate if that element has an accentsy - - - o

the second part puts accent on the first syllable of the

second element if that element is»either unaccented or
final-accented. Part b. inserts the proper accent into
a compound ending in a pre-accenting morpheme, and part
c. removes the éccent from a compound ending in 2
de-accenting morpheme.

0=3 Predominating morphemes rule.

S =3 [+ acc] in enve] ~—

+ acc
+ predominating Noun
morpheme Adj
Verd
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This rule accents the accented syllable of predominating
morphemes such as =yoo, -mas, -rasi-, -dake, and =-gurail

when they occur at the end of the constlituent to which

the oyele is applying and that constituent is Noun, Adj,

or Verb. This last restriction is necessary, since otherwise

the Tule would re-apply in later passes through the cycle

and yield such ungrammatical sentences as %ké;hii demo

nmmhnasyoh, instead of the correct Eggiih demo n&ﬁimasyob

1et's have some coffee or something'.

C=4 Accent reduction rule

3 = + Ve ooe|'T .
S = [+ acc] in en 1acc]
MTis rule accents the first primary accent in the
constituent to which the rule 1is applying, l.e., reduces
all other acdcents in that constituent.
C-5 no-rule.
remove accent from [1 acc])Noun& no
C=6 remove accent from CY %
acc
(i.e., remove accent when it is on the last mora before %) e
-7 Boundary deletion rules
a. Delete % if no accents either precede or follow ite
be Optionally delete all %
3,8 Concluding remarks

A language with a '"pitch accent" system like Japanese

and a language with a "stress accent" system like Russian
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have the formal similarity that the accentual information
which must be recorded in dictionary entries.is at most
the locatlon of some adcentual phenomenon, raﬁhef than
separate information as in a true tone language such as
Chinese. My discussion of accent placement and accent
~reduction in Japanese shows an even greater formal
similarity with "stress languages', namely that the rules
which generate the accentual shape of an uﬁferance, whether
in English or in Japanese, are of exactly the same fTormal
nature, namely, rules which insert accent on one syllable
while reducing all other accents present; moreover, in
both languages these rules must apply in a cycle which
deduces the accentual shape of any constlituent from the
accentual shapes of the constituents of that constituent.
The difference between the "pitch-accent language" Japanese
and the "stress-accent language' English that the latter
but not the former admits several degrees of stress within
a single word thus turns out to be more superfilcial than
had at first seemed the case: this difference is not
reflected in the stress assignment rules and only appears
in the very late phonetic rules which give acoustlc shape
'to abstraet accentual patterns.

| One apparently different kind of rule appearing in
the Japanese accenfual cycle is exemplified by rules

¢=-2¢, 0=5, and C=-6, which remove accent from a constituent.
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However, these rules can also be interpreted as having the
same formal nature as the stress assignment rules Just
discussed. Barlier I defined a "language with free accent"
as a language in which the accentual information marked in
the dictionary entry is an-integer, whose value gives the
‘location of the "accented syllable". In the textbook case
of free accentuation, thiéﬂinteger can take any value from
1 to n, where n is the number of syllables in the morpheme
in question., Suppose that an iltem in & hypothetical
language with free accent consists of two constituents,
one m syllables long and the other n syllables long, .
accented respectively on thelr i;th and J=th syllables.,
Suppose further that this hypothetical language has a rule
ﬁhiéh accents the first accent in such a combination; then
the resulting m+n syllable item has accent 1 on its i-th

syllable and accent 2 on its m+J =-th syllable. This

_operation of accent reduction can be characterized
mathematically as two operations performed on sequences

of integers. Representing the two ltems as (Oy eses 15 oee O)
and (O, ...,'1,1... 0), the operations consist in Lotk
converting tﬂ;tgecond sequence Into (O, ees, 25 see Q)

and amalgamating the two sequences into the g;:hm+n term

sequence (O, se s 1, ses 2, cee 0).
i=th mnm+j=th
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In Japanese nouns of n syllables, the dictlonary
entries must distinguish between not n but n + 1 types:
the dictionary form of a noun can be accented on any of
its syllables or be completely unaccented. This can be

expressed formally by saying that the accentual information

marked in the dictlonary entries of Japanese nouns is an

integer which can take any of the values 0, 1, 2, see 1
rather than 1, 2, ..., 0). Suppose now that Japanese items
are represented by sequences of integers but that the
possibility of unaccentedness 1is expréésed by saying that
the sequence starts with a O=-th term rather than a first
term, If this O-th term is regarded as just as good a place
to assign an accent as any other place, accent removal can
be regafded as simply assignment of accent to the O-th
term. Amalgamation of sequences corresponding to an m-
syllable item and an n-syllable item in Japanese would mean
ponstructing a sequence which first had a O-th term, then n
terms corresponding to the m syllables of the first iten,
and then n terms corresponding to the n syllables of the
second item. Each composite constituent of a Japanese

utterance would correspond to a sequence of terms which

| had a O=th term, and a rule could de-accent the whole

constituent by puﬁ%ihé‘éh accent on that term.
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It is worth polnting out here that in Sgrbo-Croatian,
whlch requires dictionary entries in which a contrast is
made between unaccented items and items with accent on
one of thelr syllables, the grammar also contains rules of

18 I would

accent removal, exactly as in Japanese,
conjecture that the languages whose grammars require such
rules are precisely those languages in which the
accentual information recorded in dictionary entries is an
integer whose values run from O to n, where n 1s the
number of syliables in the morpheme in gquestion.

'8) I eam indebted to E. Wayles Browne for this

observation about Serbo-Croatian.
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APPENDIX I

A 1ist of elements which yield unaccented compounds

(an asterisk marks those elements for which some of the

compounds have an alternate accented form).

-ban
=ban
-ben

-betu
-busi
=byoo
-dal

=dal
=dama
~=dera
~doo
=g

-ga

-gakl
-gao

-gara
=gata
~Zawa

. —go

%-go
-goya
-guml

~ha
=hen
*=100
=huu
=hyoo
=iro
=ka
F=ka,
=lke
=kel

'phonograph record’

'"board'
'qialect!

'difference'
'composition'
'{llness'
'university'v

'machine’
'ball'
'temple'
'press'
'picture'
Ydrawing'

"writing'
'face'

'character'
"'form'

'sige'
'Janguage'
Yword!

'shed, hut'
'association'

'sect! :

'neiahborhood'

'law?

'style!
T"1ist!
'color'
'person’
'_ification'
‘family'
'form!

erupiiban ‘IP record'

keiziban 'bulletin board'

kansaiben 'Western (Japanese)
dialect!

hooryokubetu 'difference in
ability’

kusimotobusi'composition by
Kushimoto'®

kokkyuukibyoo ‘respiratory
ailment’®

toritudai '(Tookyoo) Metropolitan
University'

dantoodai 'suillotine'

zyuuzudama ‘rosary bead'

kiyomizudera (name of temple)

sanseidoo (name of publisher)

sukasie 'transparency'’

sansuiga 'landscape'

pasuteruga ‘pastel’

kotowarigakl 'note of refusal'

huheigao 'expression of
displeasure’

zisetugara 'this time of year'

kihukugata 'accented' (phonology)

hidarigawa 'left side'

doitugo 'German'’

han-i-go 'antonym'’

karukigoya 'log cabin'

tonarigumi ‘neighborhood
association'’

kyuusinha 'radical movement'

kokorahen 'around here'

koomuinhoo 'cilvil service law'

nihonhuu 'Japanese style'

zikanhyoo 'timetable'

midoriiro ‘green'’

kinbenka 'diligent person'

denkika 'electrification'

tokugawake 'house of Tokugawa'

ren-yoo-kel ‘continuative form'

{of a verb)




Fuiin
Fuk O
=Kyoo
=kyuu
F=mg
-mal
-mura

-nin

=ryuu
-sel
-sei
~-sel
tmSen
F=gSen
S en
-siki
=-Se0
-tai
*¥=-tal

-te
-tekl
=to0
=tyo00
-yaki
-yama
~y00
=yukil
-za
=-zima
=zima
-ZUura
~Zy 00
=200 0

F*=Zy00
-zZyun
=-zZyun

money
powder
mirror, lensg'
'class'

'room!

'rice’
‘village'

"person'

'style'
'system'
'nature!
'manufacture'
railway line
'ship"
'battle
Tstyle'

'herb'
party

‘body'

'hand,
'—ish'
'i{sland'

~-ist’

| 'list!
'roast'

'mountain'
'usef
'bound for'

'seat, theater'

'island'
stripes'
agade
‘place’
dgtandpoint'

letter'
'sequence’
'throughout!’
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gunsikin military 1unds
komugilko wheat flower
kenbikyoo ‘'microscope'’
melzinkyuu 'the experts'
ocosetuma 'drawing room'
kahaimai ‘extra ration of rice!
Cmrlni‘t'.i.mura 'Greenwich village'
tookaimura 'BEast coast village'
kyuubyoonin'person suddenly
taken ill'
huransuryuu 'a la Prangaise'
teinensei ‘age 1limit systenm'
syakaisel 'sociality'
doitusei 'made in Germany'
tookaidoosen 'Tookaidoo line'
renrakusen 'ferry boat!
setuzyokusen 'return match'
nihonsiki 'Japanese style'
turiganesoo 'bellflower'
tankental exploration party
sensyokutal 'chromosome’
dekisital 'drowmed corpse’
katarite 'narrator'
hoogenteki 'dialectal’
hookotoo 'Pescadores'
denwatyoo 'telephone directory’
tamagoyakl ‘omelet’
yakagiyama (name of mountain)
kateiyoo '(for) household use'
kyootoyuki 'bound for Kyooto!
kabukiza (name of theater)
miyakezima (place name)
mekurazima ‘'dark blue'
sinzizura 'pose as a gentleman'
goruhuzyoo ‘'golf course"
rekisizyoo '(from a) historical
standpoint'
kokusozyoo ‘letter of complaint'
aiuneozyun 'a~i-u-e-o order’
nihonzyuu 'throughout Japan'

A 1list of elements for which compounds ending

in them have an accent on the final syllable

of the first member

(an asterisk marks those elements for which some of the
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compounds have an alternate unaccented form).

-an

~hako

-bi

-bl
-bi

-bin
=bo

=hoo
~bhoo

=bu

-butu

=-daka
-dan

-del

=do
=gkl
#emen
-en
=gal
-gaku
=gan
-gawa

-gekl
gt
-goo

=-gu

=gun
-gutl
-gyo
-8y 00
=han
=hei
-hi

F=hin
-nu
=hu

'pro?osal'
'box
ldayl

'fire'
'beauty'

'"bottle!
'register’
'fellow'
'hat!

~*section’

"thing'
'height'

Ttalk!

'day' (Eng.)

'door!

'station'

'snflammation'

'park'

:Shell"
~ology

?roek$

iriver'

'theater'
'clothing'
Tissue'

'equigment'
'army 4
‘mouth, window'
"fish'

"work'
'eriminal'
Tsoldier'
'expenses'

'wares'
"man'!
‘woman'

syuuse'ian '?roposed amendment'’

yuubi 'nbako ‘'mailbox'’

kine 'nbi ‘anniversary'’

getuyo'obi 'Monday’

kitune'bi ‘will=-o=-the-wisp'

hakuti'bi 'beautiful dbut
brainless woman'

inki'bin 'ink bottle'

zinme'ibo 'roll' (1list of names) --

naura'ivoo 'vagabond'

suihe'iboo ‘'sailor hat'

panama'boo ‘'Panama hat'

zire'ibu 'headquarters'

haisetu'butu 'excrement’

sansyutu'dan ‘quantity of
Qroduction' _

keike'ndan '‘'account of personal
experiences’

naitori'dei 'fly-catching day'
(relates to a postwar insect
control program)

kuguri'do ‘side door'

tookyo 'oekl 'Tookyoo station'

mootyo'oen 'appendicitis'

doobutu'en 'zoo'

sinzyu'gai 'Qearl oyster'

buturi'gaku 'physics'

genbu'gan 'basalt’

sentororensu'gawa *St. Lawrence
River'

kinda'igeki ‘modern theater'

kaisu'igl 'bathing suit'

tokusyo 'ogoo ‘'special issue' (of
a periodical)

undo'ogu 'athletic equipment’

kokure'ngun 'U,N, armed forces' -

“syussatu'guti 'ticket window'

tansu'igyo 'fresh-water fish'
sin-ya'=gyoo 'night work'
zyoosyu'uhan 'habitual criminal'’
siga'nhei 'volunteer soldier'
eize'nhi 'expenses of bullding
and maintaining'

syuge'ihin ‘'handicraft’
syoobo'ohu ffireman'

baisyu'nhu "prostitute’




'prefecture’
'suit!

'medical science'

'member’
'song'
'meeting'
'sea!
‘world'

'interval’
"building'
'feeling'

'measuring device'

'ticket'
'prefecture’

‘machine’
‘utensil'
'season'

Twritten record!

'lake'
'country'
"harbor'
'school'
'municigality'
'bureau
'wages'
'man' (Enge.)
feity!

'end'
'surface’
'people’
'water'
‘gate'

'net!
'insect'

'mountain range'

'channel'
'trouble’
'farming'
"owner'
'sound'
'queen'
"bread' (Port.)
‘column'
'official’
'forest!
'rate'
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kyooto'hu 'Kyooto prefecture'
suihe'ithuku 'naval uniform'
sekketu'i ‘bone setting'
koomu'in ‘'official'
ryuuko 'oka '?opular song'
sinboku'kai 'social gathering'
beeringu'kai 'Bering Sea'
kyooiku'kal 'the world of
education’
tooka'kan 'interval of 10 days'
bizyutu'kan ‘'art museum'
appaku'kan 'feeling of snspicion'’
kanda'nkei 'thermometer'
waribiki'ken ‘'‘discount ticket'
wakayama'ken ‘Wakayama
prefecture’
hiko'okil 'airplane'
hootyo'oki 'hearing aid'
hense'iki ‘period when a boy's
voice changes'
nenda‘'iki ‘annals'
kawaguti'ko 'bay'
kyoowa'koku ‘republic’
koobe'koo 'Koobe harbor'
syussitnkoo 'Alma Mater'
setagaya'ku 'Setagaya municipality'
yuubi'nkyoku 'post office'
kote 'ikyuir 'fixed wages'
kamera'man ‘camera man'
jida'mati 'Iida city'
nendo'matu ‘end of fiscal year'
suihe'imen 'level surface'
zairyu'umin ‘resident populace’
koori'mizu ‘'ice water'
rasyo'omon ‘'Gate of Hell'’
hooso'omoo 'radio network'
kabuto'musi (some kind of bug)
kaza'nmyaku ‘volcanic range’
kasima'nada 'Kashima channel'
zyuutaku 'nan 'housing shortage'
kosaku'noo ‘'tenant farming'
syota'inusi ‘householder’
muse'ion 'voiceless sound'’
eziputo'oo 'queen of Egypt'
genma'ipan 'whole rice bread’
bunge'iran 'literary column'’
sittatu'ri 'bailiff’
gensi'rin 'Brimeval forest!
sibo'oritu ‘'death rate'’




~-1r0
=roku
-Ton
~rul
~ryoku
=1'y00

~Iryoo
=Iyo00
=-saku
=-san
=gatu
-sel
-seki
-5l
-si
-si
-si
=51

-si
-siki
-sima
-situ
-situ
-sin
-sui
=suu
-sSya
-sya

=syoku
~Sy00

-Sy 00
=Sy 00
=Sy 00
=-Syu
=Syuu
~sSyuu

-Syuu
~ten
*=ten
=t1
-tin
-0

'road'

'written record’
Ytheory'

ltype!

'force!
'quantity'

'hos tel’
'fee!
‘policy'
"mountain'
bill!
'student’®
'seat!
'poem
'teacher'
‘eity!
'paper!
"history'

'vart of speech'’
'ceremony’
'ysland'
'substance'
'vroom'

'heart'

'water'

'number'
'person'
'vehicle®

'color!
'prize’

'ministry’
'{llness'
'dealer'
‘worker'
'religion'
'state!

'collection!
'shop!
'point’
'value'
:fee'

capital prefecture'’
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kooku'uro ‘air route'

koogi'roku 'tramscript of lecture'

tsookuuka'ron 'topology'

gyoka'irui 'type of marine life'

gensi'ryoku ‘'atomic energy'’

koosetu'ryoo ‘quantity of
precipitation'

‘gakuse'iryoo ‘student dormitory’

tesu'uryoo 'fee'
kanwa'saku 'neutralizing measure'
makinre'isan ‘'Mt., McKinley'
hyakue'nsatu '100-yen bill'
sotugyo'osei 'alumaus'
kankyaku'seki ‘spectator seat'
syootyo'osi ‘'symbolic poem'
ikasama'si 'confidence man'
yokohama'si 'city of Yokohama'
zyoositu'si 'fine quality paper'
kokugo'si 'history of the
Japanese language'
kando'osi 'interjection'
kekko 'nsiki ‘'marriage ceremony’
awazi'sima (glace name)
hooro'ositu 'enamel'
zikke'nsitu ‘'laboratory’
dootoku'sin 'moral sense'
zyooryu'usul ‘water upstream'
kooba'isuu ‘common multiple’
tooti'sya ‘ruler!
zido'osya 'automobile'
sinda'isya 'sleeping car' (rallway)
tenne 'nsyoku 'Technicolor'
selki'nsyoku ‘'attendance grize'
nooberu'syoo 'Nobel prize
monbu 'syoo 'Ministry of Education'
haiketu'’syoo 'blood poisoning'’
kobutu'syoo ‘antique dealer'
unte 'nsyu ‘driver'
singo'nsyuu (sect of Buddhlsm)
yooroppa'syuu ‘the countries of
Europe' ‘ .
zuihitu'syuu 'collection of essays'
bungu'ten 'stationer's shop'’
sool'ten 'point of disagreement'
zetta'iti 'absolute value' (Math.)
densya'tin 'trolleycar fare'

tookyo'oto 'Tookydo prefecture’




=-to
=tyoo
=tyoo
~-u
=-u0
-uta
-yaku

=-y00

*t=zal-

*=gal
-zal
-zake
=zel
-zi

=zin
-zoku
-zZu

-Zy 00

‘adherent'

'agency'
'head'
'rain'!
'fish!
'song'
'medicine’

Yocean'
'potion'
'ecrime'!
'material
'wine!
'tax'
'child!

'person'’

'elan'
“!chart!

'castle!

-zyutu ‘art’

-
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seikyo'oto 'Puritan'’
rin-ya'-tyoo 'Foresiry Agency'
saiba'ntyoo 'presiding judge'
zinko'ou 'artificial rain!
gsansyo'o=uo ‘salamander'
hayari'uta ‘QOpular song'
zyoobi'yaku 'medicine for
household use'
taise'iyoo 'Atlantic Ocean'
kyooso'ozal 'tonic'
gisyo'ozal 'per jury'
kentiku'zal 'building materials'
huruma'izake ‘'a treat of sake'
elgyo'ozel 'business tax'
koou'nzi ‘one blessed by
fortune'
rosiya'zin ‘'Russian'
taiyo'ozoku 'playboys'
kaibo'ozu 'anatomical chart'
nagoya'zyoo 'Nagoya castle’
insatu'zyutu 'typography'
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APPENDIX II
Aceent in the Japanese Dialects

Wlth regard to accent, Japanese dialects are
traditionally grouped into four types: Tookyoo type, Kyooto
type, Western Kyuwushuu type, and accentless type.1

In the accentless type, which 1s spoken in the
northeastern coastal area of Honshuu and in much of central
Kyuushuu, accentual distinctions between words have been
lost completely.

The Tookyoo type of accentual system is found in the
dialects of Hokkaidoo, the Eastern half and western
qQuarter of Homshuu, and parts of Kyuushuu and Shikoku., The
accenﬁual systems of these dialects are virtually identical,
In each of these dialects a phonologlcal phrase contains
at most one '"marked syllable", which is generally the
same syllable as is accented in standard Japanese., In most
of these dialects the "marked syllable" is characterized
acoustically by a fall in pitch after its first mora,
although there is at least one dlalect (that of Narada in
Yamanashi prefecture) in which the marked syllable.has a
) -13 However, some doubt has been cast on the validity of

this grouping by Tokugawa's brilliant study, "Nihon

Shohoogen Akusento no Keifu Shiron'",.
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low first mora followed by & rise in pitch,2
In the Kyooto type of accent, which 1s spoken in

Wes t-central Honshuu and most of Shikoku, a word may have

a distinctive fall in pitch somewhere within 1t and also

may start on either a high pitch or a low plitch (eege,

kakemono 'plece of caliigraphy' but EHE;EEEE 'purple'),

) -23 There are many differences as to the pitch shape of
the part of the phrasé before the marked syllable. In
Tookyoo (and the standard language), all the morae up
to the accent are high=-pitched eééept for the first
mora. In Nagoya there is a more slow rise in pitca at
the beginning of the phonological phrase, of ten extending

. over the first two morae. In Nakamura (Koochi
pfefecture) the beglnning of a phrase is a mirror
image of what it is in Tookyoo: the first mora 1is
high-pitched and the remaining morae before the accent

are low-pitched. In Akita, the accented mora is high-

pitched and all other morae low-pltched; in particular,

an unaccented phrase is pronounced entirely on a low
pitch, so that (unlike standard Japanese) there is a

phonetic difference between end-accented and unaccented

phrases, Examples:
Tookyoo  Nagoya Nakamura Akita Narada

amal ga atemalga -EEEEELﬁi ' atgﬁa\ga Ek@ggjgﬁ
ako ga m o ga.ﬁﬁkgﬂggjéa miyako gza m{&ako za

atafia  Bhepa atafa ?

i ﬁﬂigﬁk qixako ?

)

E

:

0
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A preceding proclitic such as a demonstrative is on a high

pitch regardless of whether the following word starts on a
high pitch or on a low pltch: EEE} 'pridge', kono hagi

'this bridge’, QEEE 'chopsticks', EEESXEEEE 'these

chops ticks'. The words which start on a low pitch
couid also be said to be preceded by a fall in pltch or an
accent, Thus a word in Kyooto Japanese may be saild to have
up to two accents: one before the word and one within i+t,
so that one might transcribe murdsaki as 'mura'saki. The
Tookyoo type of accent developed from the Kyooto type by

a shift of accent one syllable to the right. Since in
Kyooto Japanese proper some accentual shapes have coalesced,
thls statement does not give an exact correspondence
betweeﬁ modern Kyooto and Tookyoo forms, However, the
changes in Kyooto Japanese to which I refer did not affec’t
2-mora nouns, and there the correspondence is exact:

'bridge' 'chopsticks' edge' ‘'crane'

Kyooto (phonetic) Tdsi naFI, hasilga Hasi  mfdw

Kyooto (analyzed) ha'si "hasi hasi "turu’
Tookyoo v nasi' ha'si hasi  tu'ru
The‘Kyooto type includes some dialects in which the :
pre-accentuation of 'hasi, etc. has been lost (for example,
Taishi in Mie prefecture’), There a phrase can have at most
one significant fall in pitch, as in the Tookyoo type.

2y Wada, p. 190.
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ever, the location of that fall in plich agrees with

Kyooto and not with Tookyoo.

In the Western Kyuushuu type of accent, each word is

of one of two types, generally called A and B by Japanese

Srul'xoil.zat:r:'s,l'L which I will call "falling" and "rising"

respectively. The exact phonetic shape of Talling and

rising words varies considerably from locality to

locality. Consider the following data from three dialects

of the Western Kyuushuu type:5

a, Falling

Fujitsu Nagasaki Kagoshima
Yday! hi m

'nose' haha Agna -

'vehicle'? kufruma _l._c_g]i_"q_‘m_a;_

'£3

’Iagg. hijzga hil ga
ni|da 2

s

M hgnhal ga
Teha da a da

5
03
[V

P

L"T).Euma za, k a ga kur o3,
kﬁh‘uma da kyfﬂga da kgE@a da
sh paste' kejnaboko l_cgln—a@_k_o kam 0
k%aboko ga ggﬁélboko ga kamabok—o\_gi
kébaboko da ggﬁém da kama@o da

4) Hirayama [1], p. 20. Wada, pp. 194-108

) Wada, p. 195,
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b. Rising
Fu jitsu Nagasakl and
Kagoshima

trire hi hi

hi ga hi]ga

i da nilda
'flower' hana _Eéﬁg

hana ga EEEEY§E

hana da h da
‘o11! . aburs abufra

aburalga

J

abura ga

abura _da abural da

;

'prOpunciation' yomikata yomikaﬁa

yomikata ga yomikatalga

yomikata da yomikgE;lda

In Pujitsu, the first syllable of a falling word is

aigh pitehed and the remaining syllables low—pitched;6

a rising word is completely ldw-pitched. In Nagasakil,
the secondisyllable of a falling word is high-pitched,
where a noun plus enclitic or enclitlcs is reckoned as a
single "word", except that certain items such as the
copula da are not counted within the "word"; however, 1f

6) Note that these statements refer to syllables and

not to morae. Western-Kyuushuu Japanese is syllable=-

counting and not mora-counting, as is standard Japanese.
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a word, thus interpreted, of falling type cgnsists of
only one or two syllables, then the first syllable
is high-pitched. In}Kagoshima, the next-to-last syllable
of a falling "word" (interpreted as in the Nagasaki
case) is high-pitched and the remaining syllables low=-
pitched. This holds good even when there are Several
enclitics:

heha 'nose'

hepal ni 'to the nose'

hana&nilwa 'as for to the nose'

The Western Kyuushuu accentual system arose from

the Proto~Japanese accentual system through the loss of
acéent Witﬁin the word, leaving only the accentual
distinction‘of low-initial versﬁs high-initial. Thus,
roughly speaking, words which are low=initial in Kyooto
are rising in Kagoshima and words which are high-initial
in Kyooto are falling in Kagoshima:7

Kynoto Kagoshima

'plum®  ume ne (F)
teliff!' 1i'wa fwa (7)
'string' 'ito iffo (R)
‘autumn' 'aklil' ‘éEI (R)

Ty Two-mora nouns such as Kyo. a'si, Kag. EEE (R)
correspond to a Proto-Japanese ta'si; the types 'X'X

and 'XX have coalesced in Kyooto type dialects.
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The Kagoshima rule that & compound is rising or falllng
according as its flrst element is rising or falling:

ﬁgbg natﬂob

i
aﬁo atolatazulke

corresponds to the Kyooto rule that a compound is low=-
initial or high-initial according as 1ts first member is
low=initial or high-initial:

na'tu natuobi

'ato 'atoka'tazuke
(this rulé has no counterpart in standard Japanese).

It is interesting to consider to what extent the
notion "accented syllable'" makes sense 1in Westefn Kyuushuu
typg dialects, In Fujitsu one could perfectly well describe
falling words as being accented on the first syllable and
rising words as having no accent. In Nagasakl one could
say that one-syllable falling nouﬁs were accented on khe
first syllable and 3 or more syllable nouns accented on
the second syllable, but Z-éyllable nouns would then cause
something of a problem: it would be necessary to state an
accent shift rule for the two different positions of high
pitch, The resulting set of accent placement and accent
shift rules would be considerably more complicated than
the rule by which one can predict high pitch directly from
the feature of [+ falling]:

S-2. [+ high pitch] 1in env. # (8)__8 ...)+ falling
[}
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The description is thus simplified if words are not
required to pass through an intermediate stage in which
syllables are marked as "accented". Not recognizing an
intermedlate stage of "accented syllables" gives a
corresponding economy in describing Kagoshima Japanese.‘

An examination of diglossia in Kagoshima speakers
provides an interesting example in this connectlon.
Kagoshima speakers may impose the Kagoshima accentual
system of the standard language when they speak standard
Japanese, In verb and adjective cenjugation, fallingness
or risingness is constant regardless of whether the
speaker uses a dialect form or a standard form, even
though this often eauses the high pltch to be o1 a
different syllable in the two forms:

Kagoshima  Kagoshima-ized
dialect form standard form

fgo! Az Tw
falling
aLLins 'defeat! m%ku? _ EEEAEE
'wait' mar EEEE
'escape' nifeu ? nigefru

Accéntual alternations in the dialects

rising

In Kagoshima Japanese there really are no accentual
alternations. The pitch shape of a combination of noun
and enclitics or verb or adjectlve and inflectional

morphemes is given by the risingness or fallingness of
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the noun or the verb or adjective stem plus the location
of boundaries. Assuming that those enclitlcs which do not
count as part of the word are preceded by some juncture,
say, /, the pitch shape in Kagoshima is given by the
simple rules

§ == [~ high pitch]
(Ceee ___/

- rising( T
The Kyooto type dialects, on the other hand; have a

5 = [+ high plteh] in enve . icing

rather complicated system of accentual alternations. The
rules consist, roughly speaking, of the rules of the
standard language plus some extra rules necessitated by
the opposition low-initial/high-initial, which is absent
from the standard language. However, I.must caution the
reader that this statement is only a rough approximation
to the truth and, furthermoré, is based on rather sketchy
information about these dialecéé (namely, the data elted
in Hirayama [1] and Hattori [2]).

Accentual_alternations in combinations of noun and
enclitic are governed by virtually the same rule as in
standard Japanese, namely a rule that an accent preceded
by an accent is deleted. The only difference is that it
only applies to internal accents and not to the

preaccentuation corresponding to low=initial-ness. Hattori
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gives the followlng data for the dialect of Kameyama (Mie
prefecture)8

The actual pitch shapes:

'cow! 'horse' 'kettle' ‘'monkey'

| usi . ule kena said
"than the..." usi|yori Upna yori lema)yori safu)yori
"even the..." usi demo Upa demo kamaldemo safru)demo
"from the..." usi kara Uma kara kama kafra safru]kara

Quasi-phonemic representation and underlying forms:

usi ‘ u 'ma 'kama 'saru!

usi'yori < u'mayori< ‘kama'yori& 'saru'yori <
usi & 'yvori u'ma & 'yori 'kama&'yori ‘saru'&'yori

uside'mo< u'mademo<< 'kamade 'mo& ‘'saru'demo <
usi & de'mo u'ma & de'mo ‘kama&de'mo ‘saru® & de'mo

usikara< u'ma kara< ‘kamakara<. 'saru'kara<d
usi & kara uw'ma & kara ‘kama & kara 'saruf & kara

Before discuszing the adcentuation of Kyooto verbs
and adjectives, I must say a word about one peculiar type
of accentuation found in some two-mora nouns and three=-
mora houn compounds :

'rain'  ‘ecrane! 'projecting tooth'

ape_ sl defpre.
ghelga  turulga  deppalea

In these nouns the first mora is low-pltched and the second

8) Hattori [2], pp. 429, 436.
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moras (the third is deppa) is either high-to-low falling
(if no particle follows) or high-pitched (if there 1is a

following particle); a following particle is low-pitched.

The other three accentual types of 2-mora nouns behave
as follows:

"edge' 'chopsticks' 'bridge'
Tesi  bdpi  hdsi
Tasl ga Eggljga hdsi ga

analysis hasi 'hasi ha'si

phonetlc data{

Tt will be noted that no such form as #hasi' is possible
in Kyooto; indeed, two-mora nouns of the ggg type and
37mora compounds are the only nouns which might be
considered candidates for en analysis with an accent on
the final mora,9 since they are the only nouns in which
there is a fall in pitch from the final mora to a
following encli®ic. Representing these nouns as having
an accent on the last syllable would complicate the
morpheme structure rules of the language, since the
otherwise general rule that excludes accent from the
final vowel would have to be made not %o apply to these
shapes of nouné;' o :

Note now that aside from the ﬁbuns in question, the

only case where & high=-initial accentual shape in Kyooto

9) In other Kyooto type dialects such an accentual shape

is possible. Final accent has been lost 1in Kyooto:

Kyoo to asita ga tikameSga
~ Kameyama asitalga tikéﬁelga
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fails to have a corresponding low-initial accentual shape
is that of woxrds with accent on the first syllable.

For example, the following 4-mora shapes are possible:

High~initial Low=-initial
sanpatu : 'gakkoo
hu'zisan 5
yama'yama 'kon'ban
kagiri'bi - "iroga'mi

T propose treating ame, etc., as if they filled the hole

in such a %able, i.e., representing the given examples as
'a'me, 'tu'ru, 'de'ppa. A rule that 'X'X - 'xx' (where

X denotes an arbitrary mora) converts these into "ame',
‘turu', 'dep'pa. Since syllabic obstruents never bear accent,
the grammar must have a rule to adjust the accent in forms
like #*'dep'va, and a rule identical to that of the standard
language which shifts accent to the right yields '‘'deppa’.

If there is no particle after the noun, a rule will apply
which puts a fall in pitch on a final accented mora of a
phrase (this rule appears in many dialects of Tookyoo type,
@.g., Akita, cf, 205, but not in the standard language).

It is to be emphasized that the 'X'X - 'XKX' rule is a
syanchronic, not 2 historical rule. Historilcally, something
quite different happened, Ame had- the form 'ame', not ‘'a'me;
in words of the form 'X'X in proto-Japanese, the
preaccentuation was lost, e.g., ta'si > a'si (cfe. fne T)e
The loss of final accents in words of 3 or more morae then

caused a restructuring of the grammar of Kyooto Japanese,
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since ame could now more economically be represented as
'a'me than as 'ame’.

The ame rule not oniy simplifies the morpheme structure
rules but also accounts for somé accentual alterﬁations in
verbs and adjectives. In Kyooto, verbs have two possible
accentuations: high-initial and low=initial, which
correspond generally to the unaccented and accented verbs
of the standard language. Consider the Tfollowing data:

Present Provisional Imperative

tao! “iku i'keba i'ke
'ascend' agaru aga'reba aga're
Ywear! kiru ki'reba ki'ro
'do! suru su'reba si'ro
‘borrow' kariru kari'reba kari'ro
'wait! 'matu 'mate'ba "mate!
‘enter' ‘hairu 'hai'reba 'hai're
'come' 'kuru 'ure 'ba ko'l
'see'! 'miru 'mire'ba mi'ro
'escape' 'nigeru 'nige'reba 'nige'ro

If the provisional and imperative endings are assumed to
be preaccented: 'reba and 'e/'ro, the ame rule will
convert 'mi & ‘reba into 'mi & re'ba,and 'mat & 'e into
'"mat & e' (with én intermediate stage of 'ma't & e). The
only forms which present any difficulty are impératives

of one=-mora vowel stems, such as mi'ro, ko'l, where
one might expect *'mifo', #'koi'. But these can be handled
by a rule very similar to that of the standard 1ahguage;

by which the imperafive ending will attract accent. This.
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rule can be glven the provisional form
'X & Imperative -2 X' & Imperative

Note that the fule applies precisely when the accent is
exactly one mora before the ending, so that ‘mat & 'e
does not become *ma'te (thus the attraction rule will.have
to bg earlier iﬁ the grammar than the rule which
converts 'mat & 'e into 'ma't & e). While the accent
attraction rule in the standard language can only be
stated by making a 1list of the attracting morphemes, the
Kyooto rule can be stated in a somewhat more conpact form,
Specifically, it appears that the attracting morphemes
are 1-mora pre-accented morphemes which occur in word-final
poéition (as opposed to the adjective inserts, which are
not attracting). Thus,

‘mi & ‘ta - mi'ta (past tense of ‘miru 'see')

"de & 'ta => de'ta (past tense of 'deru 'emerge')

'yo & 'ku = yo'ku (adverbial form of 'yoi Yagood')
I thus restate the rule in the form:

X & 'XF-> K& 'K #

It is perhaps premature for me to assume that the
past tense ending Eg'will have a pre-accented underlyihg
form, since I am unprepared to ététe in general how the
past tense forms in Kyooto dialect are generated. For the

benefit of the interested reader, I will quote Some data
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from Hirayama [1] at the end of this appendix. As for the
pre-accentedness of the adverbial ending ku, this is
evident from such forms as ‘aka'ku (€~ ‘'aka & 'ku) and
fao'ku (é—"‘'ao & ‘ku).

A treatment of adjectives in Kyooto 1is consliderably
simﬁler than one of verbs, since Kyooto has lost the
distinction between accented and unaccented adjectives,.
Hirayama gives the following data (these are Kyooto
pronunciations of standard language forms rather than

dialect forms):

Present Adverbial Provisional
‘good! 'voi yo 'ku 'voke'reba
'red! a'kai Yaka'lku Yaka'kere'ba
"blue! a'oi Yao'ku 'ao'kere'ba

If the provisional ending is assumed to be pre=-accented,
the ame-rule will produce the correct forms:

'vo & 'ke & 'reba - ‘'yo & ke & 'reba

'aka & 'ke & ‘reba = 'aka & 'ke & re'ba
The high-initial present tense forms a'kai and a'oi can
be accounted for by an accent attraction rule, but a
different one from that involved in the imperative, since
here the accent is attracted from two morae away rather
than one:

XX & (1) -> X'X & (1)

present present’

so that a'kai arises from ‘aka & i. Note that, unlike the
standard language, this attraction rule applies only to

the present tense of adjectlives, not to verbs.
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This accent attraction rule accounts for the absence of
pre-accentuation in the negative and desiderative forms
of {-mora pre-accented vowel-stem verbs: 'miru but
mi'nai, mi'tal. Since these forms are morphologically
adjectives, the accent attraction rule applies and
converts 'mi & na & 1 and 'mi & ta & 1 into mi'nal and
mi'tal,.

| The data promised above on the past tense of verbs

are as follows:

i Unaccented Accented
Present Past Present Past

'go! iku it'ta "bite! Tkamu 'kanda

'produce' umu u'nda ‘cut' 'kiru 'kitta

fsell' uru us'ta "buy! ‘kau 'koota
tcarry' ou o'ota ‘write® "kaku 'kaita
'vut on' kiru ki'ta ‘come' 'kuru kilta
Tdo! suru si'ta 'emerge' 'deru de'ta
'sleep! mneru ne'ta ‘see! ‘miru mi'ta
'rise! agaru algatta 'walk' 'aruku taru'ita
'float' ukabu u'kanda 'conceal'! 'kakusu 'kaku 'sita
"1oathe' kirau ki'recota ‘enter' "hairu 'hai'tta
Yopen' akeru a'keta 'waken' 'okiru Toki'ta
'vorrow'! kariru ka'rita 'hang' 'kakeru 'kake'ta

'pidicule’ azakeru agaket'ta
‘inquire! ukagau ukago'ota

‘give' ataeru ata'eta 'oonceal ‘kakureru ‘kaku'reta
'pile up' kasaneru kasa'neta oneselfl'
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