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ABSTRACT 

In this dissertation, I propose a model of the Lexicon in 

order to have a satisfactory account of interactions between 

morphology and phonology. The model is a modification of 

Lexical Prosodic Phonology introduced in Inkelas (1989). 

The main point of this study is that there are three 

types of morphological operations defined by the number of 

prosodic domains constructed corresponding to one 

morphological domain. 

(1) Three types of morphological operations: 

a. One that constructs two new prosodic domains; 

b. One that constructs one new prosodic domain; and 

c. One that does not construct any new prosodic domain. 

The first two types are cyclic, while the third one is 

noncyclic. The three types of morphology are referred to as 

compounding, cyclic affixation, and noncyclic affixation, 

respectively. 

Interaction between morphology and phonology in Japanese 

verbs provides arguments for the three-way distinction of 

morphology. Some rules apply only in compounding; some other 

rules take effect only in cyclic affixation; some rules take 

effect in all three morphological processes. Nonapplication of 
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rules is due to either their structural description or their 

nonstructural property. In the former case, the structural 

description of a cyclic rule is not satisfied because of 

prosodic representation. In the latter case, a cyclic rule 

does not apply, even if the structural description is 

satisfied, becase the domain is noncyclic. 



CHAPTER 1 

INTRODUCTION 

1.1. Purpose, scope, and framework 

11 

The purpose of this dissertation is to propose a model of 

the lexicon in order ·to have a more satisfactory account of 

interactions between morphology and phonology. The model of 

the lexicon I propose in this dissertation is based on Lexical 

Prosodic Phonology introduced in Inkelas (1989). l-"'ollowing 

Inkelas, I will assume that prosodic domains, where 

phonological rules apply, are independent of morphological 

domains. According to the Lexical Prosodic model, every 

morphological operation has two types of constituents, or 

domains, as illustrated in (1): morphological and prosodic 

constituents. In the figure, X and y. represent different 

morphemes; for example, a stem and a suffix, respectively. 

(1) 

Only prosodic domains are relevant for the application of 

phonological rules. Both morphological and prosodic domains, 



however, 
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are necessary to represent the effects of 

morphological operations (I will discuss this issue in the 

following section. See also Inkelas). 

According to Inkelas, morphological processes are 

divided into two types in terms of the number of prosodic 

domains constructed corresponding to one morphological domain: 

those that create one new prosodic domain and those that 

create two new prosodic domains. 

(2) 

a. One Prosodic Domain b. Two Prosodic Domains 

[ ]M [ ] .. 
[ ]p [ ]p[ ]p 

When a morphological operation results in the construction of 

two prosodic domains, phonological rules may apply in each of 

the two domain as in the case of stress assignment in 

Malayalam co-compounding (see Inkelas (1989): see also Mohanan 

(1982,1986) and Sproat (1985». 

In this dissertation, however, I will argue that 

morphological operations are divided into three types, not two 

types, in terms of th~ prosodic domains: those that create two 

n6W prosodic domains, those that create one new prosoclic 

domain, and those th~t do not create any new prosodic domain. 

That is, the model I propose is different from Inkelas' in the 
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presence of the third type. As the investigation of 

phonological processes in Japanese verbs shows, compounding 

has two prosodic domains, whereas affixation has one prosodic 

domain. 

(3) Morphological and Prosodic Constituency in Japanese 

a. compounding b. Affixation 

[ ]M [ ]M 

[ ]p[ ]p [ ]p 

Affixation is further divided into two types in terms of 

construction of new prosodic domains. Some kinds of affixation 

creates a new prosodic domain while some others do not. I 

refer to the former as cyclic affixation and the latter as 

noncyclic affixation. I propose, following Halle and Vergnaud 

(1.987a,b), that noncyclic affixes are placed inside the 

domains which already exist; cyclic affixes are placed outside 

such domains. Therefore, two types of affixation have 

representations as follows. Affixation is represented by 

suffixation in both cyclic and noncyclic affixation. 

(4) Affixation to the nth Cycle Stem 

a. Cyclic Affixation 

[ [ 

[ [ 

] Mn Afx] Mn+1 

] Pn Afx] Pn+1 

b. Noncycllc Affixation 

[ 

[ 

AfX]Hn 

Afx]pn 



14 

When a cyclic affix is attached to a stem of the nth cycle, 

the result is the creation of a new cy~le n + 1. By contrast, 

when a noncyclic affix combines with a stem of the nth cycle, 

the result is still morphological and prosodic domains of the 

nth cycle -- that is, no new prosodic domain is constructed. 1 

1 At present, it i~ not clear for the model proposed in 
this disseration exactly how a noncyclic affix is inserted 
into a prosodic domain without breaking up the constituency of 
the host. 

One possibility is C(homsky) -Adjunction defined as "a 
process by which an element X is adjoined to an element Y by 
creating a new node of type Y to dominate the two" (van 
Riemsdijk and Williams (1986:54). with c-Adjunction, we have 
the follmving structure. 

Mn 
/ \ 

/ Afx 
Mn 

Notice that, under this view, the affix is now inside the 
host. 

Inkelas (p. c.) suggests that "noncycl ic affixation II could 
be a result of a mismatch between morphological and prosodic 
constituent levels. That is, as illustrated below, 
("noncyclic ll ) affixation to a stem of the nth cycle creates a 
new (cyclic) morphological domain of the n+1th cycle but it 
does not create any new prosodic domain. 

provided that cyclic rules apply only when a new (cyclic) 
prosodic domain is created, the rules do not take effect 
during affixation which does not create new prosodic domains. 

I will keep the exact mechanism of noncyclic affixation 
open for future research. But, at the moment, I assume that a 
noncyclic affix is somehow inserted into the prosodic domain 
that already exists. I thank Sharon Inkelas (p. c. ) for 
bringing up this issue. 
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This distinction between th~ two kinds of affixation in terms 

of cyclicity of the domain is different from the claim made in 

Inkelas (1989) that a.ll prosodic domains are cyclic. 

It should be noted that the two prosodic domains 

constructed during compounding are cyclic. The following 

discussion makes the argument. According to Booij and Rubach 

(1984), Kiparsky (1985), and Halle and Vergnaud (1987a,b), 

noncyclic (or word level) rules apply at once at the end of 

the lexical derivation. These rules are not blocked by any 

kind of domain "boundary". However, phonological rules 

applying during compounding apply in each of the two pro~odic 

domair.s and their application is affected by domain 

"boundaries" (see Inkelas). That is, these rules are not 

noncyclic but cyclic. Therefore, the conclusion is that 

prosodic domains in compounds are also cyclic since cyclic 

rules apply in the domains. 

The three types of ~orphological operations are 

represented in the following way. Subscript £ and n£ stand for 

cyclic and noncyclic domains, respectively. Although 

compounding is a cyclic process, two prosodic domains are not 

marked for cyclicity because it is redundant. 
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(5) Three Types of Morphological Operations 

a. Compounding b. Cyclic c. Noncyclic 
Affixation Affixation 

[ ]M [ ]Mc [ ]Mnc 

[ ]p[ ]p [ ]pc [ ]pnc 

This three-way distinction of morphological processes is 

crucial in the application of tonal and segmental rules in 

Japanese verbs. That is, i) some rules apply only with cyclic 

affixation but not with compounding and noncyclic affixation; 

ii) some other rules take effect only with compounding; iii) 

some rules apply with all three morphological processes. 

However, the application of noncylic rules predicts that no 

rules apply only with noncyclic affixation. Noncyclic rules 

apply at once at the end of the morphological derivation and 

they do not distinguish the derived environmment from the 

nonderived environment. As I will demonstrate in Chapter 2, 

they apply after the cyclic prosodic domain becomes noncyclic 

-- the prosodic domains in both compounding and cyclic 

affixation eventually become noncyclic. In other words l when 

noncyclic rules apply the three-wCiY distinction has been lost 

since every domain is now noncyclic. That is, the rules apply 

with all the three morphological types. 
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1.2. Why Morphological and Prosodj,c Domains? 

I have presented the proposed model without motivating 

why both morphological and prosodic domains, or dual domains, 

are needed. Since the proposed model follows Lexical Prosodic 

Phonology with dual domainS, I need to demonstrate why this 

framework is preferable to the other models without separation 

of morphological and prosodic domains. This section presents 

two arguments for dual domains. Both of them are based on the 

claim made in Inkelas that affixes have both morphological and 

prosodic subcategorization frames. 2 I will call this double 

subcategorization. Subcategorization frames contain the 

following information: 1) type of constituent that a morpheme 

is attached to; 2) type of constituent that is produced by the 

concatenations; 3) ordering in which the morpheme is 

concatenated with its host. For example, the subcategorization 

frame of an affix -ity in English demands that 1) the morpheme 

is attached to an adjective; 2) the outcome of the combination 

is a noun; 3) the morpheme is suffixed to its host. 

2 Although I am not arguing for or against a particular 
theory of morphological concatenation, I will assume in this 
dissertation that morphemes are freely combined. But every 
morphological combination is checked with respect to 
subcategorization. If subcategorization iQ violated, the 
morphological combination is rejected as ill-formed. (For 
details, see Lieber (1981), Kiparsky (1983), arild Inkelas 
(1989): cf. Selkirk (1982) claims that word formation is done 
by means of context-free rewriting rules, similar to phrase 
structure rules in syntax.) 
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1.2.1. Morpheme Types 

Inkelas (1989: 98-106) provides an argument for dual 

domains. This argument is based on the classification of four 

morpheme types stems, roots, affixes, and clitics. 

According to her, morphological properties of the four 

possible morpheme types are formulated in terms of double 

subcategorization frames as depicted in (6). In the figure, 

in-, -ceive, ='s, and talk represent affixes, bound 

roots, clitics, and stems, respectively. 

(6) 

in-: 

-ceiv: 

='s: 

talk: 

Morphological frame Prosodic frame 

[-[ ]8]8 

[[ ]8 -]8 

[- [ 

[ [ 

Inkelas (1~89:106) 

Well-formed words in English are derived by morpheme 

combinations governed by the morphological and/or prosodic 

information provided by subcategorization frames. 3 

3 A constituent is a string of units (consisting of 
segments, moras, syllables, ••• ) functioning as a domain of 
morphological or phonolog-ical operations, Morphologically, 
every word is a constituent but not every constituent is a 
word. (For details of constituent formation, see Inkelas 
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(Nevertheless, the outcome of morphological operations are 

subject to phonological rules.) First, stems are not bound 

both morphologically and prosodically. That is, a stem is a 

well-formed word by itself. Second, clitics are not bound 

morphologically but they are prosodically. But their hosts 

must be words -- they cannot attach to bound roots. In other 

words, a clitic has to be attached to a word, which is an 

adj,ective, a noun, a verb, or an adverb. Third, bound roots 

are bound morphologically but not prosodically. Therefore, a 

bound root must be attached to a constituent to make a well-

formed word. Prosodic information of i,ts host does not affect 

the word formation. Fourth, affixes are bound both 

morphologically and prosodically. That is, they attach to 

particular constituents and prosodic information may affect 

the well-formedness of the word formation. 4 For example, an 

(1989).) 

4 Although Inkelas does not mention it explicitly, I 
assume that the information of phonological restrictions on 
word formation is provided by prosodic subcategorization 
frames. Stress assignment, for example, applies in the 
prosodic domain. Thus, the morphological domain cannot provide 
such information. (In this view, tonal morphemes may have 
morphological and prosodic subcategorization frames like the 
one depicted below. 

[[ ]M ]M 

[[ ]p H]p 

The morphological subcategorization frame containing no suffix 
segments simply designates the host.) 
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affix -al is attached to verbs to make nouns but the verbs 

must have final stress (cf. arrive-al but *distinguish-al). 

Likewise, a suffix ;-er is attached to adjectives to make 

comparatives of them but its hosts must not be made of more 

than two syllables (cf. happi-er but *beautiful-er). 

In summary, double subcategorization, which provides an 

explanation for morphological properties of four (possible) 

morpheme types, implies that both morphological and prosodic 

domains are needed. In other words, if a grammar does not have 

dual domains, double subcategorization is not needed. 

1.2.2. An Issue of English Morphology: Ungrammaticality 

Behavior of the English prefixes un- and in-, both of 

which attach to adjectives, provides another argument for 

positing dual domains. This is also based on double 

subcategorization, which offers an explanation for the well

known problem of bracketing paradoxes that affixation in 

English produces. 

1.2.2.1. Problems 

In the Lexical Phonology of English (Kiparsky (1982a,b, 

1983, 1985), Mohanan (1982, 1986), and Borowsky (1986): cf. 

Halle and Mohanan (1985», affixation is assigned at a 

particular level. At the core of this theory are the claims 

that Level n affixes cannot appear after Level n+1 affixes and 
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that phonological rules take effect only j.n a particular 

level. For instance, Yn= is a Level 2 prefix, while in- is a 

Level 1 prefix. The former does not undergo phonological rules 

that the latter does. However, words like un-grammatica1-

ity, where -ity a Level 1 suffix, do exist. since the prefix 

un- is attached only to adjectives, -ity suffixation must 

follow un- prefixation. '1~hat is, Level 1 suffixation of -ity 

applied after Level 2 affixation of Yn=, clearly violating 

Level Ordering. 

Several accounts of the bracketing paradox have been 

proposed (Mohahan (1982,1986), Selkirk (1982), Kiparsky 

(1983), and Halle and Vergnaud (1987a,b), but all of them have 

shortcomings. Mohanan (1982) introduces a notion of loops: 

some morphological processes at Level n can go back to Level 

n-l. However, this concept weakens the theory itself as 

discussed in Kiparsky (1983) and Kaisse and Shaw (1985) since 

it allows Level Ordering to be violated by some kinds of 

affixation. If such violation is allowed, positing Level 

Ordering is itself questionable. Notice that such violation 

occurs since Enlgish morphology has Level Ordering. In other 

words, if English does not have a level-ordered morphology, 

there would not be such violation. 

Selkirk (1982) proposes that un- belong both to Level 1 
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and I,evel 2 .5 This dual-meinbership is supported by the 

existence of words like reundercut and redefinition. In the 

former, the prefix re- is attached to a compound verb undercut 

produced in Level 2. In the latter, a suffix -ition 

is attached to redefine: ~ is inside Level 1 affixation. 

That is, the prefix takes part in affixation at both Level 1 

and Level 2 • However, this approach cannot account for 

nonapplication of Level 1 phonological rules to words like 

unpopularity (cf.*umpopularity) and unreceptivity (cf. 

~urreptivity). Moreover, as pointed out by Kiparsky (1983), 

this approach predicts incorrect forms like *in-anti-

religious, where Level 1 prefix in- is outside of a dual-

member prefix anti-. In addition, her prosal cannot explain a 

generalization of dual membership. That is, dual-membership 

affixes are all belong to the Level 2 in Kiparsky's model: 

Level 1 affixes do not have dual membership. 

Kiparsky (1983) attempts to account for the problem of 

the bracketing paradoxes in terms of reanalysis. That is, -ity 

is suffixed to grammatical at Levell. Then un- is prefixed to 

grammatical-ity at Level 2 to produce un-grammaticality After 

prefixation, the structure is reanalyzed as having the 

structure where un- is prefixed to grammatical (i. e. .Yn=: 

5 Selkirk does not use the term levels. Instead, she uses 
Root affixes and Word affixes which roughly correspond to 
Levelland Level 2 affixes, respectively. 
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grammatical) and -ity is suffixed to ungrammatical (i.e. 

ungrammatical-ity). This approach is undesirable because the 

cases of affixation do not obey subcategorization frames of 

the affixes: ~ cannot be attached to nouns. 

Halle and Vergnaud (1987a,b) tr~ to account for the 

problems by proposing the elimination of the notion of Level 

Ordering. Instead, they claim that affixes in English are 

classified in terms of cyclicity: cyclic and noncyclic 

affixes, which correspond to Levelland Level 2 affixes, 

respectively.6 At the core of their theory are the claims that 

these two types of affixes are not ordered and noncyclic 

phonological rules apply at once after all the morphological 

processes are completed. In their view, words like 

ungrammaticality do not create a bracketing paradox. Since 

affixation is not ordered, -ity affixation can follow un-

prefixation. Moreover, since Yn= is a noncyclic prefix, its 

affixation does not trigger the phonological rules that in-, 

a cyclic affix, initiates. However, their theory predicts 

ungrammatical words like *in-anti-religious and *ir-respect-

ful. (Notice that in the words which are predicted by their 

theory but do not exist, the leftmost prefixes are always 

cyclic.) That is, although their theory predicts attested 

6 Extending the Morphemic Plane Hypothesis (McCarthy 
(1979, 1981, and (1986», they make the following proposal. 
Cyclic affixes have their own planes but noncyclic affixes do 
not. The latter is inserted into the plane of the stem. 
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forms, it also predicts ungrammatical ones. 

I have discussed four proposed accounts of bracketing 

paradoxes. All of them have problems. Each of them either 

weakens the theory of Lexical Phonology itself, is unable to 

explain attested cases, or predicts ungrammatical forms. 

1.2.2.2. A Prosodic Solution 

In what follows, I present a Lexical Prosodic account 

which, I believe, offers explanations for all the problems 

concerning bracketing paradoxes discussed above. This solution 

crucially refers to double subcategorization of affixes. Thus, 

it argues for dual domains. 

In order to provide a solution to the problems of 

previous accounts of bracketing paradoxes, I make the 

following three proposals. First, I propose that affixation in 

English is Level-Ordered with respect to p(rosodic) 

subcategorization, not to m(orphological) subcategorization, 

contrary to the claims made implicitly in Kiparsky (1982a,b) , 

Inkelas (1989), and other previous works assuming Level 

Ordering. That affixes are prosodically ordered means that 

prosodic domains are constructed at the levels to which the 

affixes belong. I call the Level Ordering of affixation with 

respect to p-subcategorization Prosodic Level Ordering. 

Second, I propose that m-subcategorization only designates the 

morphological category of the host of affixation. This means 
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that the morphological component of affixation is not 

concerned wi th Level Ordering. Third, I propose that m

subcategorization is not obeyed in p-affixation at the last 

level, i.e. Level 2. This proposal predicts that p-affixation 

at Level 1 obeys m-subcategorization. As I will show later, 

this prediction is correct. The derivation of some 

hypothetical affixed words are rejected because p-affixation 
. . 

does not satisfy the m-subcategorization of the suffixes. 

These three proposals are summarized in (7) as Restriction on 

Double Subcategorization. 

(7) Restriction on Double Subcategorization 

a. Levels are designated only by p-subcategorization. 

b. M-subcategorization designates only the morphological 
category of the hosts of affixation. 

c. M-subcategorization is not obeyed in Level 2. 

I will motivate the restriction on double subcategorization in 

discussions below. 

with Restriction on Double Subcategorization I propose 

that English affixes are classified as in (8). 

(8) 

Levell: -ity, in-, -ist, -ation, -aI, -ous, -ive, etc. 

Level 2: un-, -hood, -ness, -ful, -ish, -less, non-, etc. 
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Notice that the leveis to which affixes belong are identical 

to ones proposed in Lexical Phonology. What is predicted from 

Prosodic Level Ordering and double subcategorization is that 

a Level 2 affix may appear inside a Level 1 affix within the 

morphological domain (cf [ungramma~icalitY]H) since m

subcategorization is not concerned with Level Ordering. Such 

a morphological structure is possible as long as m-

subcategorization frames of the two affixes are satisfied. 

However, the morphological structure is subj ect to scrutiny by 

p-subcategorization. That is, well-formedness of a word is 

decided by both m-subcategorization and p-subcategorization. 

Moreover, following Inkelas' (1989) idea, I assume the 

Levell prosodic constituents become Level 2 constituents when 

they enter Level 2. I formulate this process in (9). 

(9) constituent Redefining7 

[ --> [ 

7 This is not exactly the way Inkelas formulates 
constituent formation. According to her model, Level 2 
morphological constituent.s are created first. Then, Level 2 
prosodic constituents are constructed corresponding to them. 
However, I will propose in this section that morphological 
domains are not concerned with Level Ordering of affixes. In 
other words, a constituent with an affix does not belong to a 
particular level with respect to morphological domain. That 
is, redefining morphological constituency of the affixed form 
is unnecessary (for details, see discussion immediately 
following). Thus, Constituent Redefining of affixed 
constituents takes place only in prnsodic domains under my 
view. 
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Then, the Level 2 p-affixation results in the construction of 

Level 2 constituents. 

The constituent Redefinition is argued for in the 

following discussion. Under Lexical Phonology (eg. Kiparsky 

(1982a,b), every Levell affix cannot attach to an outcome of 

Level 2 morphological operation (cf. * [ungrammatical]L2-

itY]L1)' I follow Inkelas in claiming that this failure of 

affixation is because of a mismatch between the 

subcategorization of the affix which requires it to attach to 

a Level 1 constituent and the outcome of the Level 2 

morphological operation. 8 That is, every affix is 

subcategorized with respect to the morphological level to 

which its host belongs: it is also subcategorized for the 

morphological category of the host. In other words, that an 

affix belongs to Level 1 means that it is subcategorized to 

take a Level 1 constituent as its host. For example, the 

suffix -ity has the following subcategorization frame with 

respect to the mophological level of the stem where it must be 

a Level 1 constituent. 

8 This explanation for the failure of affixation of Level 
1 affiexes to the outcomes of Level 2 morphology is not 
explicitly discussed in previous works of Lexical Phonology 
cited above. They did not elaborate why Levell affixes cannot 
attach to Level 2 constituent. 
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(10) 

Thus, the suffix cannot be a~tached to ungrammatical which 

results from Level 2 morphology. Notice that as long as the 

morphological category of the host is concerned, the suffix 

would be able to be attached to ungrammatical which is an 

adjective. 

If morphological subcategorization designate the 

morphological level of the host, it is predicted that Level 2 

affixes cannot be attached to Level 1 constituents. However, 

this is not the case. Every Level 2 appears to be affixed to 

a Level 1 constituent as long as the requirement with respect 

to the morphological category of its host is satisfied (cf. 

[YD= [grammai:.icat,] L 1] L2) • In order to account for such 

affixation, extending Inkelas' idea to the Lexical Phonology, 

I propose that every Level 1 morphological constituent 

becomes a Level 2 constituent when it goes into the Level 2. 

The rule is formulated below. 

(11) LP constituent Redefining 

[ ]L1 --> [ 

with this rule, the prefix un- subcategorized for Level 2 

constituents can be attached to Lqrammatical]L2' which is now 
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a Level 2 constituent. 

Since I have laid out the theoretical claims of Lexical 

Prosodic Phonology, I now turn to the discussion of accounts 

of bracketing paradoxes. with double subcategorization and 

Prosodic Level Ordering, ungrammaticality has the following 

derivation. First, ungrammatical is formed in the 

morphological component. Since the prefix takes adjectives, 

the affixation creates a morphological constituent, or domain, 

as seen in (12). However, since the p-subcategorization of the 

suffix requires that it be attached to a Level 2 constituent, 

the prosodic domain is not constructed because the host is a 

Levell constituent as seen in (12): the adjective-forming 

suffix -al is a Level 1 suffix. (In the figures, I use the 

following abbreviations of morphological categories: n = noun, 

:y: = verb, and ad; = adj ecti ve. Pn represents the Level n 

prosodic domain.) 

(12) 

M: [un[grammatical]~j]~j 

Pl: [grammatical] 

The mismatch between two domains -- [ungrammatical] H Ye..:.. 

[grammatical]p -- is expect.ed by the p-subcategorization frame 

of the prefix. However, it should not be confused with 

invisibility. Levell phonological rules (vacuously) apply to 
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the prosodic domain in (12) after the m(orphologal) 

affixation, but they do not apply with ungrammaticality since 

the prosodic domain corresponding to the morphological domain 

has not been constructed. It is not the case that they do not 

apply to the form since Yn= is outside the prosodic domain: 

the suffix does not exist in the prosodic component at the 

moment. In other words, the prefix is not invisible despite 

the mismatch since invisibility occurs only when a constituent 

is out of the prosodic domain. 

To this form, a suffix -ity is attached. Because the 

constituency of the host matches with the p-subcategorization 

of the suffix, a Level 1 constituent is created as shown in 

(13). However, the the constituent is still of Levell. Thus, 

p(rosodic)-affixation of Yn= does not take place yet. 

(13) 

M: [[ungrammatical]OOjitY]n 

P1: [grammaticality] 

No more m(orphological) -affixation takes place. Then, the 

formative goes into Level 2, where the prosodic constituency 

is redefined as in (14) by means of the rule in (8). 

(14) 

M: [ungrammaticalitY]n 
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P2: [grammaticality] 

Because m-subcategorization is not obeyed in Level 2 suffix 

(cf. (7c», p-affixation of the prefix un-, which is to be 

attached to a Level 2 constituent, takes place as seen in 

(15) • 

(15) 

M: [ungrammaticalitY]n 

P2: [ungrammaticality] 

Moreover, Level 1 phonological rules do not apply, for the 

outcome of the p-affixation is a Level 2 constituent. That is, 

no Place Assimilation occurs between LnL and LgL. 

Notice here that the well-formed word ungrammaticality 

would not be derived if p-affixation of un- at Level 2 must 

obey its m-subcategorization. That is, the suffix cannot be 

prosodically attached to the form in (14): the stem is 

morphologically a noun, but the suffix is m-subcategorized to 

take adjectives as its host. 

(16) 

M: [ungrammaticalitY]n 

P2:*[un[grammaticalitY]n)n 
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Therefore, the output of the Lexical component would be 

rejected as ill-formed since p-subcategorization of the prefix 

is not satisfied. 

(17) An ill-formed structure 

* M: [ungrammaticalitY]n 

P: [grammaticality] 

Thus, p-affixation at Level 2 should not obey m

subcategorization under the proposed Prosodic account of the 

derivation of ungrammaticality. 

The proposed account of the bracketing paradoxes suggests 

that p-affixation of some affixes might precede m-affixation. 

That is, the following (hypothetical) derivational stage is 

expected to happen. 

(18) P-affixation prior to m-affixation 

M: [grammatical]adj 

P2: [un-grammatical] 

However, this kind of derivation is not allowed since prosodic 

domains are constructed only when the corresponding 

morphological domains exist (see Inkelas (1989». That is, p

prefixation of the affix un- prior to m-prefixation is not 

possible because the morphological domain does not have [un-
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grammatical]H 

In the preceding section I have laid out problems of 

previous accounts of the formation of ungrammaticality. First, 

Mohanan's account assumes the notion of loops, which weaken 

the theory of Lexical Phonology itself since it allows Level 

Ordering to be violated. Second, Selkirk's proposal of dual 

membership can explain why the prefix un- is inside the Level 

1 suffix -ity without referring to the loop. However, her 

model cannot account for the fact that Root Level phonological 

rules do not apply to yngrammatical. Third,' Kiaparsy's 

reanalysis-approach assumes that the Level 2 prefix Yn= is 

attached to a noun grammaticality. This account requires 

violation of the subcategorization of the suffix. By contrast, 

the prosodic account does not refer to a loop nor does it 

refer to reanalysis. It also offers an explanation for the 

fact that Level 1 phonological rules do not apply with un

affixation despite its application at Level 1. Thus, the 

conclusion is that a Prosodic account of the existence of the 

word is preferable to each account of the other three models. 

We have solutions to some problems of prevlous works. 

However, we still have some problems unsolved. One of them is 

that ungrammatical forms like *inantireligiolls are expected to 

occur in models proposed in Selkirk (1982) and Halle and 

vergnaud (1987a,b). Lexical Prosodic Phonology provides the 

following account of the nonexistence of the hypothetical 
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word. First, m-affixation of anti- applies to create a new m-

consti tuent as seen in (19). However, since it is p-

subcategorized for Level 2 and the p-constituency of the host 

is Levell, p-affixation does not apply. 

(19) 

M: [anti [religious] ooj]OOj 

Pl: [religious] 

Then, in- is prefixed to the form. First, m-affixation applies 

to make a constituent as seen in (20)w 

(20) 

M: [in [antireligious] adj] adj 

Pl: [religious]P1 

Notice that the Level 1 prosodic constituent can be a host of 

p-prefixation of the Level 1 affix in-; the prefix is m

subcategorized to take adjectives and the potential host of p

prefixation is morphologically an adjective. However, such 

affixation does not take place even if the prefix is p

subcategorized for Level 1 constituent and the potential host 

has a Level 1 p-constituent. This, I argue, is due to the 

following constraint called constraint on Prosodic 

Constituency • 
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(21) Constraint on Prosodic Constituency 

Ordering in morphological constituents must be obeyed in 
prosodic constituents. 

(I provide independent motivation for this constraint later.) 

That is, p-prefixation of in- cannot precede p-prefixaion of 

anti because m-prefixation of in- follows m-prefixation of 

anti- morphologically. 

Without the constraint, mismatches between morphological 

and prosodic structures such as in (22) are expected. 

(22) 

[in-anti-re1igious]M 

[anti-ir-re1igious]p 

If the grammar does not have the constraint, p-prefixation of 

the Level 1 affix in- is possible since the potential host is 

a L~ve1 1 constituent, resulting in [ir-religious]P1. It is 

also possible that after the consitituent becomes a Level 2 

constituent, p-affixation of anti- applies to [irre1igious]pz' 

resu1ting'in [anti-inreligious]pz. Neverthelss, mismatches such 

as in (22) never happen. That is, ordering in the prosodic 

domain must correspond to ordering in the morphological 

domain. 

Since no m-affixation applies to [in-anti-religious]n' 
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the form in (20) goes into Level 2. Then, Constituent 

Redefinition applies and the host acquires p-constituency as 

seen in (23). 

(23) 

M: [inantireligious]n 

P2: [religious] 

Then, p-affixation at Level 2 applies. Because an't;.;i·- is p

subcategorized to take a Level 2 constituent, p-prefixation 

of the suffix takes effect as seen in (24). 

(24) 

M: [inantireligious]n 

P2: [antireligious] 

By contrast, p-affixation of in- cannot occur. If it were to 

apply, it would result in the following structure. (The way of 

representation of dual domains is changed for clarification.) 

(25) 

[inantireligious]n 

* [in[antireligious]p2JP1 

However, the suffix cannot be p-affixed to the Level 2 
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constituent since the suffix is prosodically attached to Level 

1 constituents. Thus, the final stage of the derivation has 

the following structure. 

(26) 

M: [inantireligious]n 

P: [antireligious] 

As a consequence, the outcome of affixation will be rejected 

as ill-formed since the p-subcategorization frame is not 

filled. 

The constraint in (21) is motivated by affixation to 

formatives with invisibility. According to Hayes (1981) and 

Hammond (1984), the final syllable is invisible to the stress 

assignment in English. Thus, words like grammatical has the 

following structure, where a syllable [calJ 6 is out of the 

prosodic domain. 

(27) 

M: [grammatical] adj 

P1: [grammati] cal 

Then, m-suffixation of -ity applies to the [grammatical JadJ, 

resulting in [grammaticalitYJ n • When p-affixation of the 

suffix applies, [grammatical]pl' not [grammati]pl' is the stem. 
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Even if the last syllable is invisible in (27), i.e. not a 

part of the Level 1 constituent, it must precede -ity in the 

prosodic domain when the -ity p-affixation applies. That is, 

the ordering of units in the prosodic domain must obey the 

ordering in the morphological domain. 

As mentioned above, derivation of some hypothetical 

affixed words is rejected because p-affixation does not obey 

m-subcategorization. The following discussion of some 

ungrammatical forms like *irrespectful demonstrates why these 

words do not exist. First, m-affixation of -ful applies to 

make [respectful]adj. Then, p~affixation of the suffix applies 

but it is rejected since the suffix is p-subcategorized to 

take Level 2 constituents. The host is a Levell constituent. 

(28) 

M: [[ respect] nfu1 ] adj 

Pl : [ respect] 

To this form, in- is prefixed both morphologically and 

prosodically. M-prefixation of the affix takes effect, as seen 

in (28), since the host is an adjective. By contrast, its p

prefixation would not be rejected since the stem is a noun 

morphologically. 
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M: [ in [ respect ful ] adj ] adj 

P1 : * [ in [respect] n] edj 
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Thus, the outcome of the Level 1 affixation contains only 

[respect] P1 in its prosodic domain. When the formative goes 

into Level 2, the prosodic domain becomes a Level 2 

constituent as shown in (30). 

(30) 

M: [inrespectfUl]edj 

P2 : [respect] 

At this stage, the Level 2 p-suffixation of -ful applies and 

takes effect as seen in (31). 

(31) 

M: [inrespectful]adj 

P2: [[respect]ful] 

However, the Level 1 p-prefixation of in- no longer takes 

effect since the host is a Level 2 constituent. (The way of 

representation 

clarification.) 

dual domains is again changed for 
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(32) 

[ inrespectful ] H 

* [ in [respectful] P2] P1 

Thus, the potential output of the Lexicon will be rejected as 

as ill-formed since p-subcategorization of the suffix in- is 

not satisfied. 

(33) An ill-formed structure 

* M: [ inrespectful ] adj 

P: [respectful] 

On the other hand, the derivation of the hypothetical 

word would be allowed if p-affixation at Level I should not 

obey m-subcategorization. First, m-suffixation of -ful applies 

to [respect]n and takes effect. However, p-suffixation of the 

Level 2 affix does not take effect since the host is a Level 

1 constituent. 

(34) 

M: [[ respect] nful ] adj 

PI: [respect] 

To the formative, affixation of the Level I prefix in

applies. M-prefixation takes effect as seen in (36) since m-
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subcategorization of the prefix is satisfied. P-prefixation 

also takes effect since it does not obey m-subcategorization: 

the host is a Level 1 consti tuent. Moreover, the Level 1 

phonological rules apply in the prosodic domain, resulting in 

[ irrespect] p 

(35) 

M: [in [respectful] adj] adj 

P1: [irrespect] 

When the formative goes into Level 2, the prosodic domain 

becomes a Level 2 constltuent. 

(36) 

M: [inrespectful] adj 

. P2 : [ irrespect] 

To the formative, p-affixation of the Level 2 suffix -ful 

applies. Since p-affixation does not obey m-subcategorization, 

the p-suffixation takes effect as seen in (37). 

(37) 

M: [inrespectful]~i 

P2: [irrespectful] 
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Thus, an ungrammatical form *irrespectful is derived. In order 

to avoid the derivation of such ungrammatical words, I 

conclude that p-affixation of the Level 1 affixes obeys m

subcategorization of the affixes. Notice that the problematic 

derivation is ascribable to the p-~ffixation of in- to 

raspect. 

As I have shown above, Lexical Prosodic Phonology 

provides an account of the problem of bracketing paradoxes, 

which the other models cannot. It predicts "dual-membership" 

of Level 2 affixas: as long as m-affixation of the affixes at 

Levell obeyes m-subcategorization, affixation takes effect in 

both Levelland Level 2. However, such affixation undergoes 

Level 2 phonological rules only since the prosodic domains are 

constructed only at Level 2 due to the p-subcategorzation of 

the aff.ixes. Moreover, ungrammatical words such as 

*inantireligious and *irrespectful are not produced. The 

former would not be derived due to a constraint where the 

ordering of units in the prosodic domain must correspond to 

that in the morphological domain. The latter is rejected 

because p-affixation of the Level 1 prefix does not satisfy 

the m-subcategorization of the suffix. 

The accounts discussed above crucially depend on double 

subcategorization. Thus, the conclusion is that both 

morphological and prosodic domains are needed. 
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1.2.3. Summary 

with double subcategorization, Lexical Prosodic Phonology 

provides an explanation of the morphological and phonological 

properties of the four morphological types -- stems, roots, 

affixes, and clitics. Lexical Prosodic Phonology also provides 

accounts for the problem of bracketing paradoxes, which cannot 

be accounted for by other models. Thus, I conclude that 

Lexical Prosodic Phonology is preferable to others. In other 

words, both morphological and prosodic domains, which are 

assumed in the model, are needed in the theory of phonology. 

1.3. Conclusion 

I have argued that Lexical Prosodic Phonology is 

preferable to other models with Morphological Level Ordering 

of affixation and a model without morphological ordering at 

all. Lexical Prosodic Phonology with Prosodic Level Ordering 

of affixation provides an account of the problem of bracketing 

paradoxes, while other models cannot. The Prosodic account of 

the problem depends on double subcategorization and dual 

domains. That is, both morphological and prosodic domains are 

needed in the theory of Phonology • 

. ~ssuming Lexical Prosodic Phonology, this dissertation 

proposes the three-way distinction of morphology in terms of 

prosodic domains constructed corresponding to morphological 

domains: compounding, cyclic affixation, and noncyclic 
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affixation. Compounding creates two new prosodic domains; 

cyclic affixation results in the construction of one new 

prosodic domain; and noncyclic affixation does not create any 

new prosodic domain -- instead, noncyclic affixes are put into 

the prosodic domain that already exi.sts. The proposal is 

motivated by the interaction between phonology and morphology 

of Japanese verbs: investigation of tonal and segmental rules 

in Japanese verbs supports the three-way distinction of 

morphology. 

This dissertation is organized as follows. In Chapter 2, 

I will present arguments for moraic structures in Japanese and 

introduce the notion of invisibility. This chapter also argued 

for the presence of syllable in the language. Chapter 3 offers 

a tonal account of accentuation in Japanese verbs. The 

discussion of the application of tonal rules argues for the 

three-way distinction of morphological processes. The 

discussion also shows the significance of various kinds of 

invisibility in the phonology of Japanese. Chapter 4 lays out 

accounts of segmental rules applying only with cyclic 

affixation and argues that asymmetries between compounding and 

suffixation in the application of the segmental rules are due 

to prosodic representations of compounding and suffixation. 

Chapter 5 presents an analyses of a segmental rule triggered 

by the construction of two prosodic domains. Finally, in 

Chapter 6, I will conclude that the proposed model is 
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preferable to other models discussed in this disseratation, 

comparing the models. 



CHAPTER 2 

MORAIFICATION AND SYLLABLES 

2.1. Introduction 
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The purpose of this chapter is threefold. First, I will 

present arguments for the following moraic structures (see 

Yoshiba (1983), Hyman (1985), Zec (1988), and Ito (1989); 

prevocalic consonants are dominated by moras which also 

dominate vowels; postvocalic consonants are independently 

dominated by moras. Second, I will argue for the presence of 

syllables in Japanese. Third, I will present an argument for 

cyclic moraification and invisibility of the last moras in the 

stems cyclic (For the notion of invisibility see Poser (1984, 

1986) and Inkelas (1989, 1990) ). I make these arguments 

because moraification, syllabification, and invisibility of 

moras are all crucial for accentuation and segmental rules in 

Japanese verbs as I will show in the following chapters. 

This chapter is organized in the following way. In 

Section 2 . 1., I will discuss Prosodic Licensing and the 

representation of invisibilit.y as theoretical assumptions. 

Then, I will present arguments for moraic structures in 

section 2.3. In section 2.4., I will argue that Japanese has 

syllabification. Section 2.5. presents arguments for cyclic 
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moraification and invisibility of moras. In section 2.6, I 

will argue that cyclic invisibility of moras is lost when 

noncyclic prosodic domain is constructed. Finally, I will make 

concluding remarks in section 2.7. 

2.2. Assumptions 

In the following sections, I assume Prosodic Licensing 

(see Ito (1986, 1989» and invisibility as a mismatch between 

morphological and prosodic domains (see Inkelas (1989, 1990». 

This section summarizes these theoretical assumptions. 

2.2.1. Prosodic Licensing in Syllabification 

Prosodic Licensing is one of the main principles of the 

Prosodic Theory of Syllables (see Ito (1986,1989». Prosodic 

Licensing requires that every prosodic unit be dominated by a 

higher unit. If a prosodic unit is prosodically unlicensed, a 

stray operation applies to repair the ill-formed structure, 

i.e. the unlicensed prosodic unit. stray Operations include 

Stray Epenthesis and stray Erasure. Prosodic Licensing plays 

a crucial role in deciding surface structures of words. In 

Japanese, for example, a consonant cannot be the coda of a 

syllable if it is :not a part of a geminate or a homorganic 

consonant cluster (for details, see Ito (1986 6 1989). Thus, if 

a consonant is not syllabified because of the well-formed 

conditions of syllables, Prosodic Licensing is violated. To 
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repair the ill-formed structure, epenthesis applies so that 

the consonant and the epenthetic vowel make a syllable. 

2.2.2. Representation of Invisibility 

One consequence of Lexical Prosodic Phonology is the 

representation of invisibility. (For the notion of 

invisibility, see also Poser (1984).) Under this theory, 

invisibility is a result of a mismatch between morphological 

and prosodic domains as defined in (1). 

(1) Definition of Invisibility (Inkelas (1989:150» 

An element ~ of a morphological constituent m. is 
defined. as 'invisible' if it is not included in

1 
any 

corresponding prosodic constituent Ri 

with this definition, invisibility of the word final syllable 

[tY16 in invisibility is represented as in Figure (2). 

(2) Invisibility 

[ invisibilitY]M 

[invisibili]p ty 

Thus, phonological rules apply only to [invisibili], since 

[tY16 is out of the prosodic domain. As I will show in the 

chapters to come, there are saveral types of invisibility. 

Moreover, the representation of invisibility predicts across-
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the-board invisibility. That is, if a unit is invisible to a 

phonological rule, it is invisible to other rules as well as 

long as it is out of the prosodic domain. 

2.3. Moraic structure in Japanese 

Yoshiba (1983), Hyman (1985), Zec (1988), and Ito (1989) 

all claims that some but not all languages have the following 

moraic structures. (The lower case c 's and v's stand for 

segments, not skeleta.) 

(3) 

a. b. c. 
m m m 
I II I 
v c v c 

The structures in (3a) and (3c) shows that segments, either 

vowels or consonants, can be independently dominated by moras. 

In contrast, the structure in (3b) shows that prevocalic 

consonants are dominated by moras which also dominate vowels. 

In other words, every segment is dominated by a mora: no 

segment is directly dominated by a syllable. 

In order to derive the moraic structures in (3), I 

propose the following rules of moraification. 1 (The rules have 

1 I will add another rule of moraification in Chapter 4, 
where I present an account of consonant deletion (before 
moraification). 
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the given ordering.) 

(4) Moraification 

a. Mora-Projection of Vowels: 

Project a mora from every vowel. 

b. Incorporation of Prevocalic Consonants to Moras: 

If a consonant precedes the vowel, associate the 
consonant into the mora dominating the vowel. 

c. Mora-Projection of Consonants: 

Project a mora from every remaining consonant. 

I will assume that Mora-Projection of Vowels applies even if 

a vowel has a mora in underlying representation. That is, a 

long (or bimoraic) vowel is created by projection of a mora 

from a vowel which is already dominated by a mora as seen in 

(5) • 

(5) Production of long vowels 

a. b. 
m m m 
I \ / 
v --> v 

I will also assume that prevocalic consonants which are 

dominated by moras in underlying representations will be 

associated to moras dominating vowels. Underived geminates 

such as in (6) are the result of this association. 
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(6) Underived Geminates 

a. sukkari "all (adv) " b. yukkuri "slowly" 

c. salmari "not. at all" d. kikkari "just (adv)" 

e. batta "grasshoppers" f. (hitori) potti "alone" 

The underlying geminate in batta "grasshopper", for example, 

is produced in the following way. First, vowels project moras 

as in (7b). Then, prevocalic consonants with or without 

underlying moras are associated to the moras dominating the 

vowels as seen in the derivation in (7b-c). If the consonant 

is underlyingly dominated by a mora, the result of the 

association is a geminate. 

(7) 

a. 

m 
I 

bat a 

b. 

--> 

mmm 
I I I 

bat a 

c. 

--> 

mmm 
II III 
bat a 

In what follows, I present two arguments that Japanese 

has the moraic structures as given in (3). The arguments are 

based on a language game called s~.ri tori "hip-taking" 

discussed in Katada (1990) and two types of speech errors, 
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sUbstitution and blending, discussed in Kubozono (1989b).2 

2.3.1. Evidence from Siritori 

Siritori "hip taking" is a language game played among 

Japanese children. (Both Katada (1990) and Kubozono (1989b) 

report state that even children who have not learned how to 

read or write play this game.) This game proceeds in such a 

way that players take turns giving a word which begins with a 

unit which is identical to the last unit of the wo~d given in 

the previous turn. Examples of siritori are presented below. 

2 I would like to thank Professor Haruo Kubozono at 
Nanzan University in Nagoya, Japan, for having given me the 
opportunity to read this article. 



(8) Siritori 

a. atama 

mari 

"head" 

"ball" 

ringo "apple" 

gohan "rice" 

Game is over 

*hanga "print" 

b. tonakai "reindeer" 

itoko "cousin" / *kaigara "shell" 

koi "carp" 

iruka "dolphin" / *koiru "coil" 

kajiki "spearfish" 

kirin "giraffe" 

Game is over 

*ringo "apple" 
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As demonstrated, a game is over when a word ending with a 

nasal is given. 

Observing the data, we may ask what unit players refer to 

in this game and why a game is over when a word ends in a 

nasal. There are two possibilities of the unit referred in 

siritori: moras or syllables. Katada claims that the unit is 

a mora. This is why tonakai "reindeer" is followed by itoko 

"cousin" and koi "carp" by iruka "dolphin" in (8b). Notice 
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that both tonakai and koi end in a diphthong (if it is assumed 

that Japanese has syllables). Furthermore, the claim explains 

why a game is over when a word ends in a nasal. That is, no 

Japanese word begins with such a nasal. On the other hand, it 

is clear that the unit in question is not a syllable: If that 

were the case, tonaka;i.. "reindeer" could be followed by kaigara 

"shell", so could koi "carp" be followed by koiru "coil" (see 

C8b». Moreover, the rule of this game, if referring to the 

syllable -- a word starts with a syllable identical with the 

last syllable of a word given in the previous turn -- would be 

questionable since gohan "rice" can be followed by hanga 

"print" (cf. (8a» and kirin "giraffe" by ringo "apple" (cf. 

(8b». Nor can the units be segments, either vowels or 

consonants, since a CV sequence is not a segment. That is, the 

unit is something between segments and syllables because it 

must be bigger than a segment but smaller than a syllable. 

Thus, the conclusion is that moras, which satisfy the 

condition on the unit, are referred to in this game. 

That the unit is the mora shows moraic structure of 

Japanese. First, a mora may dominate a CV sequence, that is, 

a mora dominates a consonant and a vowel. As shown in (8), 

when a word ends in a cv sequence, the next word starts in 
, . 

exactly the same CV sequence. The string can never be 

separated, in this game, as illustrated in (9). 
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(9) 

kasa "umbrella" 

*ame "rain" / sakura "cherry blossom" 

Second, a mora may dominate a vowel only. As discussed in 

Katada, when a word ends in a long vowel, the next word begins 

with the second half of the long vowel as shown in (10). 

(10) 

budoo "grape" 

origami "folding paper" 

*doobutu "animal" 

That is, a vowel can be dominated independently by a mora. 

This observation, along with the rules of this word game, 

tells us that Japanese has the moraic structures given in 

(3a), where a mora dominates only a vowel, and in (3b), where 

a prevocalic consonant is dominated by a mora. 

2.3.2. Evidence from Speech Errors 

Kubozono (1989b) presents a different kind of argument 

for the moraic structures from speech errors. He cites two 

types of speech errors, substitution and blending, as 

evidence. In this section, I present only the argument from 

SUbstitution errors. According to him, in this speech error, 
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a mora is replaced by another mora in the utterance as 

illustrated in (11). (All examples are cited from Kubozono.) 

In the figure, periods represent mora boundaries; moras 

substituted by other moras are underlined. 

(11) Substitution errors 

a. mo.Q.ta.a ba.i.ku "motor bike" 
--> mo.i.ta.a ba.i.ku 

b. ko.ku.ro.o do.o.ro.o "names of railway workers' unions" 
--> ko.ku.ro.o do.ku.ro.o 

c. zyu.u.go pa.a.se.n.to "fifteen percent" 
--> zyu.u.go pa.n.se.n.to 

d. ka.n.ke.i ka.i.ze.n 
--> ka.i.ke.n 

"relationship improvement" 
ka.i.ze.n 

e. zi.n.ke.n mo.n.da.i de ko.ma.t.te i.ru 
"troubled with human rights problems" 

--> ••• ko.ma.n.te i-ru 

These examples demonstrate the following: 1) a vowel can 

be replaced by another vowel as in (lla); 2) a vowel can be 

replaced by a unit dominating a consonant and a vowel as in 

(llb); 3) a consonant can be replaced by a vowel and vice 

versa as in (llc-d); and 4)- a consonant can be replaced by 

another consonant as in (lle). The examples in (lla-b) also 

demonstrate that the second half of a long vowel can be 

replaced by another vowel, a CV, or by a consonant. Moreover, 

Kubozono reports that in fourteen instances out of the 

attested sixty four SUbstitution errors, a prevocalic 
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consonant and a long vowel are sUbstituted by a pair of two CV 

sequences as illustrated by the example in (12). 

(12) 

kyo. 0 riO ki. ku. j i • ro • 0 "a personal name" 
--> ki.ku no ki.ku.ji.ro.o 

The replacement of t by n in (11e) also shows that the first 

part of a geminate consonant can be replaced by another 

consonant. Finally, notice that neither the consonant nor the 

vowel of a CV sequence participates in this replacement 

error. 3 

These examples show that a substitution error is carried 

out by a process in which a token of a unit replaces another 

token. The unit in question has three types of structures: a 

vowel, a sequence of a consonant and a vowel, and a consonant. 

These structures are exactly the same as those in (3). Thus, 

3 According to Kubozono (1989b), Fudge (1987) points out, 
analyzing speech errors in English presented in Fromkin 
(1973), that they mostly refer to onset-rhyme boundaries as 
illustrated by the example below, 

cl-ose / n-ear --> cl-ear 

where the speaker intends to say near but replace it with 
clear: more specifically, the onset of clear which appears in 
the same utterance replace the onset of the target word near. 
What Fudge suggests is that English syllables have structures 
where onsets are directly dominated by syllables. In other 
words, no prevocalic consonant is dominated by a mora 
dominating the vowel. 
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the conclusion is that the unit of the replacement error is 

moras. This conclusion therefore supports the moraic 

structures in (3). 

2.3.4 Summary 

Japanese has moraic structures presented in (3). Vowels 

and consonants can be independently dominated by moras; while 

prevocalic consonants must be dominated by moras which also 

dominate vowels. with these moraic structures, every segment 

in Japanese is dominated by a mora. Nevertheless, this 

conclusion does not mean that Japanese does not have 

syllables. In the next section, I show that Japanese does have 

syllables. 

2.4. Japanese Has Syllables 

The preceding section has shown that every segment in 

Japanese is dominated by a mora. In other words, when 

moraification applies every segment is prosodically licensed 

by a mora: no violation of Prosodic Licensing occurs as far as 

segments are concerned. However, this does not mean that 

syllables do not exist in Japanese. Syllabification is crucial 

for the derivation of well-formed words as I will show in this 

section and in Chapter 4. This section presents three 

arguments for the existence of syllables in Japanese. They are 

based on vowel epenthesis, accent shift, and a variant of 
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siritori. 

Syllables have two possible structures in terms of 

dominant relation between onsets and higher units, i.e. mora 

and syllable, as presented in (13). (See Levin (1985), Hyman 

(1985), McCarthy and Prince (1986), Ito (1986,1989) and Hayes 

(1989) for discussion on syllable structures) The difference 

between the two is in the unit dominating the onset. A mora 

dominates the onset in (13a), while a syllable dominates it in 

(13b). (In the figure CiS and v's represents consonants and 

vowels, respectively.) 

(13) 

a. Onsets dominated by moras b. Onsets dominated by syllables 

6 
I 
m 

II 
c v 

6 

If 
c v 

As the difference between the two structures suggests, the 

onset is prosodically licensed by a mora in (13a) while it is 

licensed by a syllable in (13b). 

Moreover, heavy syllables have the following two possible 

structures in languages which distinguish syllable weight. 

(Japanese is such a language as demonstrated in Mccawley 

(1968), Poser (1984, 1990), Tateishi (1989), Kubozono (1989a), 

Katada (1990), and Mester (1990).) 
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(14) 

a. Onsets dominated by moras 

6 6 
1\ 1\ 
mm mm 

/1 I /1/ 
c v c c v 

b. Onsets dominated by syllables 

6 6 A\ 
I I 

(r\ 
1/ 

c v c c v 

Again the difference is in the unit dominating the onset. 

The two structures has a significant difference in 

prosodic licensing of consonants. If a language which 

distinguishes syllable weight has syllable structures as in 

(13a) and (14a) , every consonant is licensed by a mora: it is 

never licensed by a syllable. On the other hand, if a language 

distinguishing syllable weight has the syllable structures as 

in (13b) and (14b), a consonant ,is prosodically licensed 

either by a syllable or by a mora. Provided that Japanese has 

the moraic structures where every segment is dominated by a 

mora, its syllables have structures as in (13a) and (14a). In 

the following subsections, I will show consequences of such 

syllabification. 
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2.4.1. Evidence from Epenthesis 

One consequence of syllabification is epenthesis. 

Consonant-final stems undergo insertion of a high front vowel 

LiL following the consonant as seen in (15) when they appear 

as words without any suffixation. 

(15) 

a. kaer --> kaeri "return" 

b. mair --> mairi "come" 

c. kar --> kari "cut" 

d. tob --> tobi "fly" 

e. yom --> yomi "read" 

When moraification applies to kaer and yom, for instance, they 

have the following representations. 

(16) 

a. kaer 

mmm 
II I I 

k a e r 

b. yom 

mm 
II I 

yom 

Prosodic Licensing is not violated in these structures since 

every segment is dominated by a mora. That is, epenthesis as 

a stray Operation applying only when Prosodic Licensing is 

violated does not need to apply as long as moraification is 
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concerned. However, epenthesis does apply. Therefore, 

epenthesis is a result of a violation of Prosodic Licensing at 

a prosodic level above moras, i.e. syllables. 

The insertion of the vowel in the forms in (15) is a 

consequence of a well-formedness cond~tion on syllables. As 

discussed in Ito (1986, 1989), Japanese does not allow a 

consonant as a coda if it is not a part of a geminate or a 

homorganic consonant cluster as illustrated by syllabification 

of batta "grasshopper" and tombo "dragonfly". 

(17) 

a. batta b. tombo cf. c. yom 

6 6 6 6 6 
1\ I 1\ I I 
m m m m m m mm 

II VI II I II II I 
b a t a t 0 m b 0 yom 

V 
PLACE 

A stem final consonant in (17c), therefore, cannot be a coda 

since it is not a part of a geminate or of a homorganic 

consonant cluster. The presence of a mora which is not 

dominated by a syllable violates Prosodic Licensing. 

Therefore, a stray Operation is needed to repair the ill-

formed structure. 

As a stray Operation, epenthesis applies in order to 

repair the violation of Prosodic Licensing. First, the stray 
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mora projects a syllable to be prosodically licensed by the 

higher prosodic unit as seen in (18b). Then, a vowel is 

inserted as shown in (18c) since every syllable in Japanese 

must have a vocalic nucleus. 

(18) Epenthesis 

a. b. c. 

6 6 6 6 6 
I I I I I 
mm mm m m 

II I II I II II 
yom --> yom --> y 0 m i 

It is possible to assume that the forms in (15) are 

actually vowel-final. However, this assumption is wrong as the 

following discussion shows. The assumption predicts incorrect 

outputs of the suffixation of present tense ~ as seen in 

(19) • 

(19) Present tense suffixation 

a. kaeri-ru --> *kaeriru "return-prs" 

b. mairi-ru --> *mairiru "come-prs" 

c. kari-ru --> *kariru "cut-prs" 

d. tobi-ru --> *tobiru "fly-prs" 

e. yomi-ru --> *yomiru "read" 

In contrast, correct forms are derived if the stems are 
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consonant-final. The suffix initial consonant deletes as seen 

in (20) following another consonant. (For details of this 

deletion, see Chapter 4.) 

(20) Consonant Deletion 

a. kaer-ru --> kaer-u "return-prs" 

b. mair-ru --> mair-u "come-prs" 

c. kar-ru --> kar-u "cut-prs" 

d. tob-ru --> tob-u "fly-prs" 

e. yont-ru --> yom-u "read-prs" 

This deletion does not apply when the suffix is attached to 

vowel-final stems. 

(21) No Consonant Deletion 

a. sirabe-ru --> sirabe-ru "examine-prs" 

b. tuki-ru --> tuki-ru "exhaust-prs ll 

c. nobi-ru --> nobi-ru "extend-prs" 

d. kari-ru --> kari-ru "borrow-prs" 

e. simi-ru --> simi-ru "penetrate-prs" 

In orde~ to account for the derivation of correct forms 

in (20), we may hypothesize the the stem final vowels in (19) 

delete in order to create environment for consonant deletion. 

However, this hypothesis does not maintain since it is 
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impossible to distinguish vowel final stems in (19) and those 

in (21) -- tobi vs. nobi: yomi vs. simi. Thus, the conclusion 

is that the stems are not vowel-final but consonant-final. 

In summary, since moraification does not result in any 

violation of Prosodic Licensing, epenthesis is not triggered 

as a result of moraification. Epenthesis is, instead, a result 

of syllabification. The stem final moras dominating only 

consonants are prosodically unlicensed. As a consequence, they 

project syllables, followed by epenthesis. 

2.4.2. Evidence from Accent Shift 

Another consequence of syllabification is accent shift. 

As pointed out by McCawley (1968), Haraguchi (1977), Poser 

(1984), and others, when the accent of a word is placed on a 

mora which is postvocalic, the accent is moved to the 

immediately preceding vowel. This can be analyzed as accent 

shifting to the head mora of a syllable. This kind of accent 

shift occurs in verbs and deverbal nouns, illustrated below. 

Accent shift occurs in the present tense forms of verbs. 

They have the penultimate accent as shown in (22). (For 

details of accentuation, see Chapter 3.) Vowels dominated by 

accented moras are underlined. 
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(22) Penultimate Accent 

a. sirabe-ru "examine-prs" h. todok~-ru "send-prs" 

c. todome-ru "stop-prs" d. tab~-ru "eat-prs" 

e. kori-ru "learn a lesson-prs" f. nobi-ru "extend-prs" 

However, when the vowel dominated by the penultimate mora is 

preceded by another vowel, the accent is on the 

antepenul timate mora dominating the latter vowel. I have 

provided examples in (23). 

(23) Antepenultimate Accent 

a. h,air-u "enter-prs" b. m,air-u "come-prs" 

c. ikidoor-u "get agitated-prs" d. k,aer-u "return-prs" 

e. matig,ae-ru "err-prs" f. sonae-ru "prepare-prs" 

g. otorQe-ru "degenerate-prs" h. ton,ae-ru "say-prs" 

Accent shift also happens in deverbal nouns. When the 

verb stem is accented (for details, see Chapter 3), the 

deverbal nouns have accent on the final "mora. Examples are 

provided in (24). 

(24) Final accent 

a. sirab~ "examination" b. tasuk~ "help" 

c. odoroki "surprisal" d4 kaeri "return" 

e. ikidoori "anger" oF toori "street" .... 
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However, when the final vowel is preceded by another vowel, 

the accent is shifted onto the penultimate mora as 

demonstrated by the examples below. 

(25) Penultimate accent 

a. matiggi "error" b. tetudgi "help" 

c. songe "preparation" d. tonge "statement" 

e. kyi "regret" f. otoroe "degeneration" 

The two different cases of accent shift argue for the 

presence of syllables in Japanese. With the assumptions that 

mora is the P-bearing unit4 and that Japanese has syllables, 

the accent shift is accounted for as a language particular 

constraint on accent: the accent is on the head (or the 

leftmost mora) of a syllable. Since the penultimate mora in 

each form in (23) is not the head of a syllable nor is the 

final mora in each form in (25), accentuation assigning accent 

on these moras is ill-formed. Thus, the accent is shifted to 

the head of the syllable. 

4 In the next chapter, I will show that the (pi tch) 
accent in Japanese is represented as linked high tones. I 
assume that moras are the tone-bearing units although it is 
also possible that syllables are the tone-bearing units. with 
an assumption that only the heads (or the leftmost moras) of 
syllables are articulated with high tones, syllables as P
bearing units do not affect the correct accentuation. In any 
case, either moras or syllables as P-bearing units argue for 
the presence of syllables in Japanese. 
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On the other hand, we would have difficulty explaining 

the accent shift if Japanese should not have syllables. Under 

this view, a possible account of the phenomena is that the 

accent is shifted from a mora dominating only a vowel to a 

preceding mora dominating another vowel. I argue that this 

account is less preferable to the one referring to the 

syllable structure because the latter is more restricted. In 

any case, if the accent shifts from one mora to another mora 

without referring to any higher prosodic unit, then it is 

expected that the accent may also shift in forms (22) and 

(24). Nevertheless, this is not what happens. I argue that the 

accent shift does not happen in these examples because the two 

moras in question are heterosyllabic. That is, the shift of 

accent occurs only within syllables. 

In summary, the accent shift takes place only when a 

token of P-bearing units is preceded by another token within 

a syllable. That is, the accent shift argues for the presence 

of syllables in Japanese. 

2.4.3. Evidence from a Variant of Siritori 

A variant of siritori offers another argument for 

syllabification in Japanese. As demonstrated in section 

2.3.1., this language game for most Japanese refers to moras. 

However, for some Japanese, including the author, syllables 

are the unit referred in siritori as illustrated by the data 
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below. In this variant of siritcri, the game is over when a 

word ends in a syllable with a moraic nasal. 

(26) 

a. budoo IIgrape li 

doobutu "animal ll / *otoko "man" 

tumiki "wooden blocks" 

kirin "giraffe" 

Game is ~ 

*ringo "apple" 

b. tonakai "rein deer" 

kaigara "shell" / *ika "squid" 

rakuda "camel" 

daruma "a kind of wooden doll" 

maki "wood for fire" 

kirin "giraffe" 

Game is ~ 

itringo "apple" 

Notice that, unlike the standard version, budoo "grape" and 

tonakai "reindeer" are followed by doobutu "animal" and 

kaigara "shell", respectively. These examples show clearly 

that the unit referred in this variant of the language game 
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may be larger than the mora. That kaigara "shell" is followed 

by rakuda "camel" demonstrates that a token of the unit may be 

as large as a mora. The only prosodic unit that satisfies this 

qualification is the syllable. Therefore, the conclusion is 

that this variant of s,iritori refers to syllables not to 

moras. That is, Japanese has syllables. 

2.4.4. Summary 

The presence of syllables in Japanese is argued by 

epentliesis, accent shift, and a variant of siritori. Both 

epenthesis and accent shift are results of syllabification not 

of moraification. The language game has syllables as the unit 

referred to in it. 

2.5. cyclic Moraification and Invisibility of Moras 

In the preceding sections, I have presented arguments for 

moraic structures where every segment is dominated by a mora 

and the presence of syllables. However, I have left one issue 

left unanswered -- cyclicity of moraification. This section 

argues that moraification is a cyclic process, applying to 

stems before suffixation. Also presented is an argument for 

invisibility of moras. 

The derivation of complex words argues for cyclic 

moraification and invisibility of moras, supplemented by 

accentuation in the stem. The argument is that without them, 
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incorrect forms would be derived. That a mora is invisible 

means implies that a stem final consonant independently 

dominated by a mora is out of the prosodic domain. It will be 

invisible by itself or it accompanies an epenthetic vowel if 

invisibility applies after epenthesis. In this section, I will 

show that stem final consonants are invisible by themselves. 

That is, invisibillty of moras applies before syllabification. 

As shown in (15) above, every consonant-final stems 

undergoes epenthesis when it surfaces as a word without any 

suffixation ( cf. kaer --> kaer[i] "return"). However, the 

data in (20) demonstrate that epenthesis should not apply 

before suffixation (cf. *kaer[i]-ru vs. kaer-u). There are two 

possible accounts for nonapplication of epenthesis. One is 

that syllabification is noncyclic. That is, if syllabification 

does not apply before suffixation, no epenthesis is expected 

because epenthesis is a result of syllabification. However, 

this does not mean moraification, applying before 

syllabification, is also noncyclic. The other account is that 

the final consonant is invisible in the cyclic stem cycle 

if invisibility applies before suffixation, it is cyclic. In 

this view, since the stem final consonant is invisible, it is 

not subject to syllabification. Thus, epenthesis is not 

expected to apply. The invisibility of the stem final 

consonant is achieved by either of two different ways. One is 

that cyclic moraification applies and the stem final mora 
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dominating only a consonant becomes invisible. The other way 

is that the consonant become invisible by itself before 

moraification. 

Cyclic accentuation in stems provides an argument for 

invisibility of moras •. (As I will show in Chapter 3, accent 

must be assigned to a mora in the stem before affixation. That 

is, accentuation is cyclic.) As seen in (27) and (28), 

accentuation in the stem shows a difference depending on the 

final segment in the stem. If a stem is consonant-final, the 

last vowel is accented. On the other hand, the vowel second 

from right is accented if a stem ends in a vowel. Accented 

vowels are underlined. 

(27) Consonant-final stems 

a. yorokQ,b([i) "be pleased" 

b. odorQ,k([i]) "be surprised" 

c. todorQ,k([i) "roar" 

d. aruk([i]) "walk" 

e. sawg,g([i) "make noise" 
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(28) Vowel-final stems 

a. sirabe "examine" 

b. todoke "send" 

c. tod,Q,me "stop" 

d. tabe "eat" 

e. kori "learn a lesson" 

with moraification in (4), the forms in (27a) and (28a) are 

morified as in (29a) and (29b), respectively. 

(29) 

a. 
m m mm 
I II II I 
odorQk 

b. 
m m m 

II II II 
sir ,Sl b e 

The forms in (29) show that accented vowels are dominated by 

the penultimate moras. As I will show in the next chapter, 

accentuation is a process of association of a high tone to 

the last mora in the domain. That is, the final mora must be 

invisible as illustrated in (30) in order to have the 

penultimate accent. 

(30) 

a. 
m m m m 
I II II I 

[0 d 0 r Q]p k 

b. 
m m 

II II 
[s i r ,Sl] p 

m 
II 

b e 



74 

The penultimate accent is possible only if moraification and 

invisibility of the mora have applied before cyclic 

accentuation. That is, the two processes are both cyclic 

because they must apply before cyclic accentuation. 

I propose that invisibility of the stem final mora is a 

result of application of a rule, which I call Mo~a 

Invisibility. This rule, formulated in (31), puts the stem 

final mora out of the prosodic domain. 5 

(31) Mora Invisibility 

[ ••• m]p --> [ ••• ]p m 

The application of Mora Invisibility to the stem final mora 

explains why the morpheme initial consonant deletes when a 

present tense suffix ~ is attached to consonant-final stems 

as seen in (20). The stem final consonant becomes adjacent to 

the morpheme initial consonant because of a loss of 

invisibility due to suffixation. Such adjacency is created in 

the following way. (Since syllabification is not crucial for 

the invisibility of moras, I do not include syllabification in 

the derivation.) First, moraification applies in the stem as 

seen in (32b). Then Mora Invisibility applies to put the final 

5 Poser (1984) also discusses invisibility of final 
moras. However, he does not provide formulation of Mora 
Invisibility. 
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mora out of the prosodic domain a,s demonstrated by the 

derivation in (32b-c). When suffixation applies, the mora is 

again inside the prosodic domain i.e. a loss of 

invisibility -- as seen in (32d). Since the stem final mora 

dominates only a consonant, the suffix initial consonant 

becomes adjacent to the consonant dominated by the mora as 

illustrated in (32d). Notice that such adjagency is possible 

because the stem final mora becomes invisible before 

suffixation applies. That is, both moraification and Mora 

Invisibility are cyclic. 

(32) 

a. b. c. 
mm m m 

II I II I 
[y 0 m]p --> [y 0 m]p --> [y O]p m 

d. 
m m 

II I 
[y 0 m r u]p 

In summary, both morai,fication and Mora Invisibility 

apply cyclicly. Since moraification assigns a mora to the stem 

final consonant alone, the consonant is put out of the 

prosodic domain by Mora Invisibility. However, when 

suffixation applies the invisibility is lost. As a result, an 

adjacency of the stem final consonant and the suffix initial 

... r ••• ,. 
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consonant are created. 

2.6. Noncyclic Domain and a Loss of Invisibility 

The preceding section has shown that the stem final mora 

is invisible in the cyclic domain. Invisibility of moras 

predicts that no epenthesis applies since the invisible moras 

are not subj ect to syllabification as long as they remain 

outside the prosodic domains. However, the prediction is wrong 

as I have already shown above. Epenthesis does apply as seen 

in (15) and (27). 

In order to account for the epenthesis, I propose that 

invisibility of the stem final moras ,is lost before noncyc1ic 

phonological rules apply. 

inivisibi1ity as fo11ows. 6 

I formulate the loss of 

6 Following Inke1as (1989), I assume that a prosodic 
domain is constructed corresponding to a morphological domain. 
That is, any Level 2 prosodic domain cannot be constructed if 
the correspoinding morphological domain is of Levell. 

* [ JH1 

[ J P2 

Level 2 prosodic domains can be created 
morphological domains redefined as Level 2 
process is illustrated below. 

a. [ 

[ 

b. [ 

--> [ 

c. [ 

--> [ 

only if the 
domains. This 

Entending this idea, I propose that every noncyc1ic prosodic 
domain is constructed only after the corresponding 
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(33) Loss of Invisibility 

[ •••• ] Me [ ••••• ] Mne 

--> [ •••• m] Pnc 

with the loss of invisibility, the stem final mora is now 

subj ect to syllabification. If the mora dominates only a . . 

consonant and cannot be syllabified as a coda of the preceding 

syllable (i.e. Prosodic Licensing is violated by the presence 

of the unsyllabified mor~), epenthesis takes place as a stray 

operation in order to repair the violation. I have provided 

the derivation of epenthesis in yom[il «-- yom) IIread" as an 

example in (34). In the derivation, it is assumed that cyclic 

syllabification has applied to the stem. 

(34) Epenthesis 

a. 

6 
I 

m m 
II I 

[y 0] Pc m --> 

d. e. 
6 6 
I I 
mm 

II I 
[y 0 m]pnc --> 

b. 

6 
I 
mm 

II I 
[y 0 m]pnc --> 

6 6 

I I 
m m 

II II 
[y 0 m i]pnc 

c. 

morphological domain becomes noncyclic. 

6 
I 
mm 

II I 
[y 0 m]Pne --> 
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First, the prosodic domain becomes noncyclic as seen in (34b). 

Then, noncyclic syllabification applies. However, the final 

mora cannot be linked to the preceding syllable for the 

consonant to be the coda since its association violates the 

well-formedness condition of syllables. As a result, Prosodic 

Licensing is violated because the final mora is not 

prosodically licensed by any syllable as shown in (34c). Then, 

the stray mora projects a syllable as depicted in (34d) so 

that Prosodic Licensing is maintained. Finally; a vowel is 

inserted as seen in (34e) to become the peak of the syllable 

since every syllable is required to have a vocalic nucleus. 

To sum up, cyclic invisibility of the final mora is lost 

when noncyclic prosodic ~omain is constructed. As a result, 

the final mora is subject to syllabification. If it dominates 

only a consonant which cannot be a coda of a syllable, 

epenthesis applies in order to maintain Prosodic Licensing. 

2.7. Conclusion 

I have argued that Japanese has the moraic structures, 

reproduced in (35), where every segment is prosodically 

licensed by a mora. 
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(35) 

a. b. c. 
m m m 
I II I 
v c v c 

Syllabification, as demonstrated in this chapter, contributes 

to the derivation of well-forms verbs in Japanese. That is, 

Japanese does have syllables, where onsets are dominated by 

moras not by syllables. Also argued in this chapter is that 

moraification and invisibility of moras are both cyclic 

processes. These factors play crucial roles in the derivation 

of well-formed verbs in Japanese as I will show in the 

following chapters. Finally, cyclic invisibility is lost when 

a noncyclic prosodic domain is constructed. As a result, 

epenthesis applies to consonant-final stems. 



CHAPTER 3 

ACCENTUATION IN VERBS: 

A TONAL ACCOUNT 

3.1. Introduction 
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This chapter presents arguments for the proposal, laid 

out in Chapter 1, that Japanese verbal morphology has three 

types of operations: compounding, cyclic affixation, and 

noncyclic affixation. As suggested by the illustration in (1), 

compounds have two prosodic domains corresponding to one 

morphologir.al domain, whereas affixed forms have one such 

prosodic domain. Affixation is further divided into two types 

in terms of cyclic status. As I will show in this 

dissertation, the representational differences among these 

three morphological types are crucial for the application of 

phonological rules -- some rules apply only with compounding, 

whereas some other rules apply only with cyclic suffixation. 
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(1) Three Types of Morphological Operations 

a. Compounding b. Cyclic c. Noncyclic 
Affixation Affixation 

[ 1M [ JMC [ ]Mnc 

[ Jp [ Jp [ Jpc [ Jpnc 

In order to support the proposal, this chapter presents 

a tonal account of pitch accent in verbs. Following 

Pulleyblank (1983, 1986), I assume that pitch accent in 

Japanese is a result of association of high tone to a tone-

bearing unit (TBU) -- tonal association is either underlying 

(i. e. prelinked) or rule-governed -- and underspecification of 

the tonal system where only high tones are present in 

underlying representation and low tones are inserted by a 

default rule. (See also Poser (1984) for a tonal account of 

Japanese pitch accent). 

Two non-tonal approaches have been proposed to account 

for the pitch accent. Haraguchi (1977, 1988), for instance, 

attempts to account for the pitch accent with a diacritic

accent approach. Under this account, certain TBU's are 

diacritically marked as to receive the high tone of a HL tonal 

melody. 'However, the pitch accent system can be accounted for 

without diacritic marking of certain TBU's and HL tonal melody 

as I will show in the following sections (see also Poser 

(1984» • In the other approach, which I refer to as the 
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metrical approach, metrical constituents are constructed and 

a high tone is linked to the head of the highest metrical 

constituent (see Bennett (1981), Zubizarreta (1982), Abe 

(1986), Kurata (1986), and Yamada (1989)). That is, a 

phonological unit is marked to receive a high tone and the 

marking precedes tone association. Notice here that the 

metrical approach is not different from the diacritic-accent 

approach as long as a TBU is designated to receive a high 

tone. (The process of designating a Tau to receive a high tone 

is not the same for the two approaches. Thus, they are 

different from each other if details are compared.) The 

conclusion is, therefore, that neither the diacritic-accent 

nor the metrical approach is preferable to the tonal appraoch 

in order to account for pitch accent in Japanese. The tonal 

approach provides the simplest account of the accent since it 

requires no rule to designate a TBU as marked to receive a 

high tone: such designation is unnecessay. 

with the assumption that the tonal approach is the most 

preferable account of pitch accent in Japanese verbs, the 

following observations of the application of tonal rules argue 

for the three-way distinction of verbal morphology. First, 

only cyclic affixation undergoes del inking of a high tone 

which was associated with a TBU in the previous cycle -- such 

del inking does not take effect during noncyclic affixation. 

Secondly, insertion of a high tone applies only in 
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compounding. That is, insertion is conditioned by the number 

of prosodic domains. Therefore, the conclusion is that 

compounding must be separated from affixation, which in turn 

is divided into two types with respect to cyclic status. 

Besides the number of the prosodic domains and 'cyclic 

status of the domains, what the prosodic domain contains is 

also crucial for deciding the position of the accent. That is, 

some TBU ' s are outside of the prosodic domain when tonal 

association applies and, therefore, they are not targets of 

tonal association. As will be shown, Japanese verbal phonology 

has three kinds of invisibility: a mora, a foot, or an entire 

suffix may be out of the prosodic domain. As a consequence of 

t~is invisibility, accents are placed on several positions in 

verbs. 

This chapter has the 

Section 3.2. offers brief 

following organization. First, 

discussion of the obligatory 

count our Principle and classification of phonological rules 

assumed in this dissertation. Then, section 3.3. presents the 

account of the pitch accent, showing that tone association is 

a cyclic rule which applies to simple unsuffixed stems. In 

section 3.4, I will present accounts of tonal phenomena in 

suffixed forms and argue that Japanese verbal morphology has 

two types of suffixes in terms of accent shift. This section 

also presents an argument against a Level Ordering approach to 

the asymmetry between two types of suffixes with respect to 
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accent shift. Then, I will present an account of accent in 

compounds in section 3.5. I will conclude that Japanese verbal 

morphology has three types of operations which apply wi thin a 

single level in the final section. (The appendix to this 

chapter lists up cyclic and noncycli~ suffixes with their 

morphological and prosodic subcategorization frames.) 

3.2. Theoretical Assumptions 

This section prsents summaries of two theoretical 

assumptions I will have in this dissertation. They are the 

Obligatory Countour Principle (OCP) and a classification of 

phonological rules. 

3.2.1. The Obligatory contour Principle 

The OCP plays significant phonological roles in many 

languages (see Leben (1973), McCarthy (1979, 1981, 1986), Ito 

and Mester (1986), Yip (1988), and Ishihara (1989a), among 

others). The OCP prohibits two tokens of a phonological unit 

from being adjacent to each other. For example, as discussed 

in Ito and Mester (1986), Japanese does not have simple stems 

which contains two voiced obstruents. Accor.ding to them, the 

absence of such stems is due to the OCP. That is, two tokens 

of the feature [+voiced] should not be present in the 

underlying representation of simple verb stems. In other 

words, Japanese has the following ocP-type constraint on 
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(2) Constraint on Simple Verb Stems in Japanese 

* [+vc] [+vc] 
I I 

•• c ••• c .. 
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If application of morphological operations would results in 

violation of the OCP, various kinds of rules, like deletion of 

[+voiced], are triggered in order to repair the violation (for 

more discussions of Ocp-triggered rules, see Yip (1988». By 

contrast, if application of phonological rules -- mostly 

insertion rules -- would result in a violation of the OCP, the 

rules do not take effect. In other worda, they are rejected by 

the OCP (see discussions of the compound accent in Section 

3.5. and rendaku in Chapter 5). 

3.2.2. A Classification of Phonological Rules 

Following Archangeli and Pulleyblank (in preparation), I 

will assume that Phonology has only two types of rules: 

insertion and deletion. Wi th this view, spreading is an 

instance of insertion of an association line as depicted in 

(3), where an element E is linked to Qj • 
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(3) Spr.eading as Association Line Insertion 

Linking of a free element to its mother node is also an 

instance of spreading as association line insertion as 

illustrated in (4). As a result of this rule, an unassociated 

element F is linked to an element G which is free with respect 

to F .• _. 

(4) Association of a Free Element 

F F 
I 

G --> G 

On the other hand, del inking is an instance of deletion of an 

association line as depicted in (5). 

(5) Deliking as Association Line Deletion 

F 
I 

G --> 

F 

G 

Although I will assume that there are only two types of 

phonological rules, terms such as spreading, delinking, 

assocation, insertion, or deletion are used in this 

dissertation in order to clarify properties of phonological 
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rules. 

3.3. Accentuation in Unsuffixed stems , 

This section has two purposes. One is to show that 

accented verb stems have floating high tones in underlying 

representation as claimed in Poser (1984). The other is to 

argue that accentuation (or tone association) is a cyclic rule 

which also applies in the stem cycle. 

That the high tone in the stem is unassociated in 

underlying representation is supported by the position of 

accent in unsuffixed stems. As illustrated by the data in 

(6), the penultimate mora has the accent with only a few 

exceptions (see Chapter 2, section 2.3.). In other words, the 

position of the accent in simple verb stems is predictable. 

(6) Accent in unsuffixed stems. 1 

a. siri!be "examine" b. odoroki "be surprised" 

c. nusumi "steal" d. yorokQbi "be pleased" 

e. nokQri "remain" f. yoromeki "stagger" 

g. tabe "eat" h. nobi "extend" 

1 It should be noted that all the stems in (6) except 
(6a,g) are consonant final. Recall from the discussion of 
syllabification of unsuffixed stems (Chapter 2, section 2.6.) 
that every consonant-final stem undergoes epenthesis in the 
noncyclic domain. 
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That is, association of a high tone to a tone bearing unit is 

the result of an application of a rule rather than being 

underlying. Should the association be underlying, it is 

expected that some unsuffixed stems would have the accent on 

a TBU other than penultimate mora. However, no such stems 

exist as demonstrated in (7). 

(7) 

a. *yoromeki b. *YQrokobi 

c. *hohoemi d. *odoroki 

e. *sirabe f. *nysumi 

The nonexistence of stems with accent on a TBU other than the 

penultimate mora shows that the high tone is not linked to any 

TBU in the underlying representation. 

It has been argued above that the high tone in accented 

stems is floating in the underlying representation. One of the 

remaining issues concerning accentuation in stems is why every 

accented stem has penultimate accent. To account for such 

accentuation, I 'follow Poser (1984) in claiming that 

association of the high tone to a TBU applies after the stem

final mora is put out of the (prosodic) domain by Mora 
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Invisibility repeat ad in (8) (see also Poser (1984».2 I also 

assume that the tone association is governed by the rule 

formulated in (9). 

(8) Mora Invisibility 

[ ••• m] p --> [ ••• J p m 

(9) Tone Association 

H 

[ ••• mJ p 

H 
I 

--> [... mJ p 

The rule states that a free, i.e. unassociated, high tone is 

linked to the rightmost mora in the prosodic domain. 

with the two rules above, accentuation in unsuffixed 

stems -- see examples in (6) -- proceeds in the following 

manner. First, the stem final mora is put out of the prosodic 

domain as illustrated in (lOb). Then, the unassociated high 

tone is linked to the rightmost mora in the domain as shown in 

(lOc). Figure (lOa) is the representation after moraification 

has applied to the stem. 

2 Recall from the discussion in Chapter 2 that stem-final 
consonants dominated by moras are invisible. Recall also that 
invisibility ot moras means that a consonant, a CV sequence, 
or a vowel dominated by a sinngle rnora is out of the prosodic 
domain. 
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(10) 

a. b. 
H H 

m m m m m m 
II II II II II II 

[s i r a b e]p --> [s i r alp b e --> 

c. d. 
H 
I 

m m m 
II II II 

[s i r alp b e --> sirgbe 

As a consequence, the stem has the accent on its penultimate 

TBU as shown in sirra]be "examine". (In the text, vowels 

dominated by accented moras are marked with square brakets.) 

We now know that the high tone in accented stems is free 

in the underlying representation and that Mora Invisibility 

and right-to-Ieft Tone Association are responsible for the 

penultimate accent in unsuffixed stems. We, however, still 

have one more issue concerning tone association in the stem: 

accentuation is a cyclic rule. 

Accentuation in the examples in (11) and (12) argue for 

the cyclic status of the tone association in unsuffixed stems. 

As illu~trated by the data in (11), words with a suffix like 

~ "emphatic", .=§.QQ "inferative", or -tutu "progressive" 

have accent on the penultimate mora of the stem if the stem 

is accented. 
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(11) Suffixation to accented stems 

a. sirabe-sae "examine-emph" 

b. sirabe-soo "examine-infer" 

c. sirabe-tutu "examine-prg" 

d. t,abe-sae "eat-emph" 

e. tabe-soo "examine-infer" 

f. t,abe-tutu "eat-prg" 

On the other hand, the first mora of the suffix -- i. e. 

penultimate mora of the entire word receives the accent 

when the stem is unaccented as presented below. 3 

(12) Suffixation to unaccented stems 

a. kurabe-s,ae "compare-emph" 

b. kurabe-s.Qo "compare-infer" 

Co kurabe-tutu "compare-prg" 

d. hare-s,ae "swell-emph" 

e. hare-s.Qo "swell-infer" 

f. hare-tutu "swell-prg" 

3 According to Nihon Hoosoo Kyookai, or NHK, (1984), the 
complex words whose stems are unaccented have two alternatives 
with respect to the placement of accent. The accent is placed 
on either the penultimate mora or the antepenultimate mora. 
The latter is called preaccenting since the last mora of the 
stem is accented. As I will show later, a preaccenting suffix 
can be mono-, bi- or trimoraic. That is, any suffix can be 
preaccenting depending on its prosodic subcategorization frame 
(see section 3.4.4.). 
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In order to account for accentuation in the forms in (11), we 

must conclude that the high tones in the stems have been 

linked to the penultimate TBU of the stem (see the derivation 

in (10) above) before any suffixation takes place. In other 

words, the tone association is cyclic since it applies before 

affixation. 

If the tone association in the stem is noncyclic, on the 

other hand, the penultimate mora in the stem is not expected 

to have an accent. with the assumption that both underlying 

high tones in the domain are not linked (both the stem and the 

suffix are accented) in (lla) , Tone Association links each 

tone from right to left to a TBU. Then, the tones are linked 

as illustrated in (13); as examples in (12) show, the final 

mora is invisible. 

(13) 

H Hj I I 
r abe - sap e 

As a result, the second linked high tone deletes by a rule 

discussed later in section 3.4.3.1. and the stem final mora 

would incorrectly have the accent. Thus, it is concluded that 

Tone Association applying in the stem is not a noncyclic rule 

but a cyclic rule. 
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As I have demonstrated above, Tone Association is 

cyclic. Thus, it can link a floating high tone to a TBU in the 

stem before any suffixation applies. I assume that association 

of floating tones is not a structure-changing rule but a 

structure-building rule (see Kiparpky (1985) for the 

distinction between these two types of rules). That is, Tone 

Association is not subject to the strict Cycle Condition 

which prohibits (structure-changing) cyclic rules from 

applying to underived stems (see Kiparsky (1982,1985». 

Therefore, the rule take effect in unsuffixed stems as 

illustrated by the derivation in (10). 

In summary, Tone Association is a cyclic rule and a 

floating high tone in an accented underived stem is linked to 

the penultimate mora before any suffixation takes place. 

3.4. Suffixation and Accentuation 

In this section, I argue that Japanese verbal morphology 

has two types of affixes. The argument is based en accent 

shift: some suffixes cause' the accent to move from the 

penultimate mora in the stem to another TBU, whereas some 

others do not. Examples are provided in (14) and (15). 
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(14) Accent Shift 

a. sirabe "examine" 

b. sirabe-ssse "examine-caus" 

c. sirab~-ru "examine-prs" 

d. sirabe-nagara "examine-while" 

e. sirabe-mas "examin~-cpl" 

f. sirab~-reba "examine-subj" 

(15) No Accent Shift 

a. sirsbe "examine" 

b. sirsbe-sae "examine-emph" 

c. sirsbe-soo "examine-infer" 

d. sirabe-tutu "examine-prg" 

I propose that suffixes that trigger accent shift are cyclic 

and those that do not are noncyclic. 

Besides cyclicity of suffixes, several tonal rules and 

invisibility of some TBU's are responsible for accentuation in 

complex verbs as I will show in the following sections. But 

before I present my analyses of the tonal phenomena, I will 

argue against a Lexical Phonological approach to this 

asymmetry among suffixes. 

3.4.1. Against a Level Ordering Approach 

In order to account for the asymmetry among suffixes with 
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respect to accent shift, it is possible to have a Level 

Ordering approach as in Lexical Phonology (see Kiparsky 

(1982a,b, 1984, 1985), Mohanan (1982, 1986), Pulleyblank 

(1986), Borowsky (1986), and others). However, the following 

discussion shows that this approach is inadequate. 

Under this approach, we may hypothesize that the two 

types of suffixes belong to two different levels. 4 Let us 

assume that those which trigger accent shift are of Level n 

and that those which do not are of Level n + 1 since the 

latter usually follows the former. That is, we have the 

following partial structure of the Lexicon of Japanese. (I 

will discuss properties of the suffixes other than cyclicity 

in the following sections. The classification of the suffixes 

is based on data listed in NHK (1984) and other sources of 

Japanese accent.) 

(16) 

Level n: -sase "caus", -ru "prs", -nagara "while" 
-yoo "vlt", -rasi "adj", -i "adj-prs" 

-dokoro "DOKORO", -mas "clp", -ta "pst", 
-reba "subj", etc. 

Level n + 1: -sae "emph", -soo "infer", -tutu "prg" -ne 
"NE" -daroo "infr", -na "NA", -to "subj", etc. 

4 For ordering between compounding and affixation, see 
the next chapter, where I will argue that they are not ordered 
either. 
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The structure of Lexicon given in (16) predicts that 

Level n suffixes always precede Level n+1 suffixes. However, 

this is not what happens: these suffixes do not seem to be 

strictly ordered. That is, Level n suffixes may appear after 

Level n +1 suffixes as demonstrated by the examples in (17). 

Suffixes of Level n + 1 are underlined. 

(17) 

a. kak-u-made-rasi-i "write-prs-until-adj-(adj)prs" 

b. kak-u-kara-rasi-i "write-prs-because-adj-(adj)prs" 

c. kaki-soo-dokoro-ka "write-infr-DOKORO-intr" 

d. kaki-.§.QQ-ng-dokoro-ka "write-infr-NA-DOKORO-intr" 

(Notice that the same shortcoming arises even with different 

ordering -- non-accent-shift suffixes precede accent-shift 

suffixes.) Thus, the conclusion is that these suffixes are not 

ordered in terms of levels. If they are not ordered, 

alternation of two types of suffixes is indeed predicted. 

In order to account for violation of the ordering, we may 

refer to the notion of Loop introduced in Mohanan (1982,1986), 

where an output of a morphological operation at Level n + 1 

may go back to Level n. However, as discussed in Kaisse and 

Shaw (1985), the loop weakens the theory of Lexical Phonology 

itself since it allows violations of level ordering: there may 

not be any restriction on the loop. Notice that the violation 
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of level ordering exists because of the ordering itself. If we 

can account for the phonological differences between the two 

types of suffixes without referring to level ordering, such an 

account is preferable to accounts with Level Ordering. In the 

following sections, I will present such an account where the 

suffixes are divided in terms of cyclicity and are not ordered 

at all. 

In summary, a Lexical Phonology approach to the asymmetry 

among suffixes in accent shift is wrong since the suffixes are 

not ordered with respect to each other. 

3.4.2. A Prosojic Approach to the Asymmetry 

Under a Prosodic approach, the fact that only some 

suffixes trigger accent shift is accounted for in terms of the 

cyclicity of the suffixes. That is, suffixation that 

undergoes accent shift is cyclic, whereas suffixation that 

does not undergo accent shift is noncyclic. Cyclic and 

noncyclic suffixes are not ordered. They can appear with 

al ternation as demonstrated by the examples in (17). The 

difference between the two types of suffixes resides in 

whether or not a new prosodic domain is created. 



(18) 

a. Cyclic Suffixation 

[[Stem]Hn Sfx]Hn+1 

[[stem]pn SfX]Pn+1 

b. Noncyclic Suffixation 

[stem-Sfx]Hn 

[stem-Sfx]pn 
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Under this view, accent shift happens only when a new prosodic 

domain is created. If suffixation does not result in creation 

of a new prosodic domain, accent shift does not take place. 

In conclusion, under a Prosodic approach, the asymmetry 

among suffixes with respect to accent shift is accounted for 

by referring to cyclicity of suffixes. Cyclic suffixation 

which creates a new prosodic domain initiates the accent 

shift, while noncyclic suffixation which does not result in a 

new prosodic domain does not trigger the accent shift. Level 

ordering of suffixes is unnecessary under this approach. The 

following two sections show how a Prosodic approach accounts 

for accentuation in suffixed forms. 

3.4.3. Cyclic Affixation and Accent 

I propose that accent shift is a result of del inking of 

the stem high tone. That is, the stem high tone is del inked 

when a new prosodic domain is created due to cyclic 
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suffixation. 5 The rule, High Tone Delinking, is formulated 

below. 

(19) High Tone Delinking (cyclic) 

H 

--> [ ••• m] Pn+1 

As a result of High Tone Delinking, the high tone is again 

floating when a new prosodic domain is· created. In this 

section, I will show the consequences of this rule. 

'rhere are two types of cyclic sUffixes: some suffixed 

verbs are always accented, while others are accented only if 

the stem is accented. Poser (1984) states that suffixes of the 

former type are accented but those of the latter type are 

unaccented. 6 I have provided examples in (20) and (21). 

5 In section 3.5.4., I will argue that Bracket Erasure in 
compounding also creates a new prosodic domain and triggers 
High Tone Delinking. 

6 Poser (1984) calls cyclic accented suffixes dominant 
suffixes and cyclic unaccented suffixes dependent suffixes. 
(Noncyclic accented suffixes are called recessive suffixes.) 
However, Poser's classification of suffixes is not enough; as 
I will show later, dominant suffixes have two subtypes with 
respect to the underlying association of the high tone. 
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(20) When the stem is accented 

a. sirabe-mas "examine-cpl" 

b. sirabe-yoo "examine-vlt" 

c. sirab~-reba "examine-subj" 

d. sirabe-rare "examine-pss" 

e. sirabe-sgse "examine-caus" 

f. sirabe-nggara "examine-while" 

g. sirab~-ru "examine-prs" 

(21) When the stem is unaccented 

a. kurabe-mgs "compare-cpl" 

b. kurabe-YQo "compare-vlt" 

c. kurabe-reba "compare-subj" 

d. kurabe-rare "compare-pss" 

e. kurabe-sase "compare-caus" 

f. kurabe-nagara "compare-while" 

g. kurabe-ru "compare-prs" 

These examples show that suffixes .=I!lS.§. "cpl", -yoo "vI t", and 

-reba "subj" are accented, whereas -rare "pss", -sase "caus", 

-nagara "while", and =..D! "prs" are unaccented. In the 

following two subsections, I will discuss accentuation in 

words with cyclic accented suffixes and one in words with 

cyclic unaccented suffixes, showing that four tonal rules are 

needed in order to have the correct accent. The discussion is 
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focussed on accentuation in words with accented stems since 

our concern in this section is with accent shift. (Data for 

accent in words with unaccented stems are presented only if 

they are relevant.) Finally, I also argue for an ordering of 

the tonal rules as well as ordering between tonal rules and 

tow kinds of rule-governed invisibility. 

3.4.3.1. Cyclic Accented Suffixes 

Besides cyclic delinking of the stem high tone and 

accentedness, the underlying representation of accented 

suffixes plays an important role in accentuation. Cyclic 

accented suffixes are divided into two subsets with respect to 

their underlying representations. In one of them, the high 

tone is linked to a mora in the underlying representation, 

whereas the high tone is floating in the other type of cyclic 

accented suffixes. The former includes -mas "copulative", -yoo 

"volitional", and -bakari "only"; the latter includes -reba 

"subjunctive" and -role "imperative". 7 For example, 

underlying tonal representations of suffixes -yoo and -reba 

7 There are two variants of the imperative suffix: -ro 
and -e. The former is attached to vowel-final stems and the 
latter to consonant-final stems. 

sirabe-ro "examine-imp" 
kak-e "write-imp" 

tabe-ro "eat-imp" 
tob-e "fly-imp" 
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are presented in (22a) and (22b), respectively.8,9 

(22) 

a. -yoq b. -reba 

H H 
I 

[y 0 o]p [r e b alp 

The motivation for such underlying representations is 

the position of accent. For suffixes with linked high tones, 

the accent is always on TBU's in the suffixes (see (23a-c». 

However, for suffixes with floating high tones, the accent 

may appear on a TBU in the stem (see (23d-e». 

8 In this Chapter, moras which are TBU's are not included 
in the graphic representations unless it is relevant to 
include them. Therefore, high tones are linked to vm'lels just 
for the sake of simple representation. However, it should be 
noted that vowels are not tone-bearing units but moras are. 

9 In accented suffixes such as -mas, a high tone is 
linked to some unit in underlying representa-tion. However, 
moras, 1. e. TBU' s, are not present in the UR. Otherwise, such 
a suffix would incorrectly have a long vowel when 
moraification applies (see Chapter 3). For such suffixes, I 
stipulate that the high tone is linked to the Root node in the 
underlying representation and as soon as moraification assigns 
a mora to the relevant vowel, the tone is linked to the mora. 
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(23) 

a. sirabe-mas "examine-cpl" 

b. sirabe-yoo "examine-vlt" 

c. sirabe-ru-bgkari Itexamine-prs-only" 

d. sirabg-reba "examine-subj" 

e. sirabg-ro "examine-imp" 

The discussion below presents how the underlying 

representation of the suffixes affects accentuation. 

When a cyclic suffix has a linked high tone, the accent 

is on the suffix TBUs as demonstrated by the forms in (24). 

(24) 

a. tabe-YQo "eat-volt" 

b. sirabe-yoo "examine-vlt" 

c. tabe-mss "eat-cpl" 

d. sirabe-mgs "examine-cpl" 

e. tabe-ru-bakari "eat-prs-only" 

f. sirabe-ru-bgkari "examine-prs-only" 

I claim that accent in the complex words in (24) is the result 

of the interaction of two rules and the underlying 

representation of the suffixes where the high tone is linked. 

One of the rules is High Tone Delinking formulated. in (19). 

The other rule, which I refer to as Floating High Tone 
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Deletion, is presented in (25). I assume that this rule is 

triggered by the OCP since Japanese does not allow two high 

tones within a domain. (In the representation of tonal rules, 

linked tones are underlined, while free tones are not marked 

at all.) 

(25) Floating High Tone Deletion10 

H --> J1 % _ H 

This rule deletes a floating high tone when it is adjacent to 

a linked high tone. As indicated by ~ mark, a floating high 

tone deletes when it is either to the right or to the left of 

a linked high tone (see section 3.4.4.). 

The interaction of the rules and the underlying 

representation is illustrated by the derivation of tabe-y[oJo 

"eat-vlt" provided below in (26). What the derivation shows is 

how the suffix high tone, not the stem high tone, surfaces 

when both the stem and the suffix are accented and the suffix 

high tone is linked. First, suffixation triggers del inking of 

the high tone linked to the penultimate TBU in the previous 

cycle (see (26a-b». As a result, the prosodic domain contains 

a floating high tone and a linked high tone. Then the floating 

10 with the assumption that phonological rules apply only 
within a prosodic domain (see Inkelas (1989», neither the 
structural description nor the structural change of the rule 
has to contain the domain boundary. 
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tone is deleted by Floating High Tone Deletion as illustrated 

by the derivation in (26b-c). 

(26) 

a. b. 

[t H H 

01 [t a 

H H J I I I 
abe - y 0 --> b e y 0 --> 

c. ..... 

[t a 

H 

oJ, I 
bey 0 

The output is, therefore, tabey[o]o with the accent on the 

penultimate mora. 

We have another set of cyclic accented suffixes which 

includes -reba "subjunctive", -ro/-e "imperative", and -rasi 

"adjectival". with this type of suffix, the underlying high 

tone is not linked to any tone-bearing unit as illustrated in 

(22b). Instead, it is floating. If the stem is accented, the 

placement of the accent depends on whether or not any TBUs are 

invisible. Examples of accentuation of this type of 

suffixation are presented in. (27) .11 

11 The forms in (27e-f) do not surface without an 
additional suffix such as -:i" "adjective present tense" or -ku 
"KU". 
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(27) 

a. tabg,-reba "eat-subj" 

b. sirab~-reba "examine-subjll 

c. tabg-ro "eat-imp" 

d. sirabg,-ro "examine-imp" 

e. tabe-ru-rasi "eat-prs-adj" 

f. sirabe-ru-rgsi "examiJ".e-prs-adj" 

Notice that the last mora of -reba is invisible since the 

accent is on the antepenultimate mora -- the domain contains 

only two, not three, high tones. Concerning the invisibility, 

it is possible that the last mora of the suffix is put out of 

the prosodic domain by Mora Invisibility in (8). Adopting 

Derivational simplicity criterion stated in (28), however, I 

propose that the mora is underlyingly out of the prosodic 

domain. 

(28) Derivational simplicity criterion (Kiparsky (1982a:57» 

Among al ternati ves, the grammar choses the simplest 
derivation. 

If invisibility is underlying, then the derivation does not 

require Mora Invisibility to put the final mora out of the 

prosodic domain. In other words, the derivation with 

underlying invisibility is simpler than with Mora 
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Invisibility. I assume, following Inkelas (1989,1990), that 

part of a suffix may be out of the prosodic domain in 

underlying representation. Thus, the subjunctive suffix -reba 

has the following underlying representation. 

(29) Prosodic Representation of -reba 

H 

[r e]p b a 

The accent patterns in the complex words in (28) are 

ascribable to the interaction of three tonal rules, 

invisibility (if any), and the underlying representation of 

suffixes. The effects of two of the tonal rules, Tone 

Association and High Tone Delinking, have already been 

demonstrated above. The last rule involved in the accentuation 

of complex words is Second Linked High Tone Deletion. As shown 

in the formulation of the rule in (30), when the domain has 

two linked high tones, the second deletes. 

(30) Second Linked High Tone Deletion. 

H --> J5 / Ii 

Notice that this rule does not say anything about adjacency of 

the tone bearing units. That is, Second Linked High Tone 

Deletion applies as long as the domain contains two linked 
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high tones regardless of adjacency of moras to which the tones 

are linked. I assume that this rule is also triggered by the 

OCP which does not allow two high tones within a single 

domain. 

The following derivation of accent of the word tab[elreba 

shows how the stem high tone, not the suffix high tone, 

surfaces when both the stem and the suffix are accented and 

the suffix high tone is free. First, the suffix triggers 

del inking of the high tone in the stem (see (31a-b». At this 

stage, de1inking results in two adjacent floating high tones, 

as illustrated in (31b), since the suffix tone is not linked. 

Neither of the two floating high tones is deleted by Floating 

High Tone Deletion; since neither high tone is linked, the 

structural description of the deletion rule is not met. Then, 

Tone Association links the two floating high tones to TBU's 

from right to left (see (31b-c). Finally, the second linked 

high tone is deleted by Second Linked High Tone Deletion as 

illustrated by the derivation in (31c-d). 



(31) 

a. 

c. 

b. 

--> [

Ii 

tab e 

--> 

d. [t "H 

I 
abe r 
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b a --> 

Jp b a 

The output is, therefore, tab [e 1 reba wi th accent on the 

antepenultimate mora. 

In summary, in accentuation of words with cyclic accented 

suffixes, several factors interact in order to derive the 

correct accent. They are the following: del inking of the stem 

high tone, the underlying representation of suffixes (i.e. 

whether or not the suffix high tone is linked), and three 

other tonal rules (Floating High Tone Deletion, Second Linked 

High Tone Deletion, and Tone Association). Each deletion rule, 

triggered by the OCP, deletes a high tone when the domain 

contains two high tones. Which rule applies depends on which 

tones are linked. Moreover, for the OCP to trigger a deletion 

rule, it is crucial that suffixation creates one new prosodic 

domain. The figure (32) summarizes accentuation with cyclic 

affixation after delinking of the stem high tone. 12 (The 

12 As mentioned above, I have not presented accentuation 
with cyclic suffixation where the stem is unaccented since it 
is irrelevant for accent shift. Such accentuation has the 
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domain boundaries are not included in the figure. The 

following abbreviations are used: FHTD for Floating High Tone 

Deletion, SLHTD for Second Linked High Tone Deletion, and TA 

for Tone Association.) 

(32) 

a. A linked high tone and an accented stem: FLHD 

H H 
I 

••• m-m --> 

H 
I 

••• m-m 

b. A linked high tone and an unaccented stem: No tonal rules 

H 
I 

• •• m-m --> 

H 
I 

••• m-m 

c. A floating high tone and an accented stem: TA and SLHTD 

H H 

• •• m-m --> 

H H 
I I 

••• m-m 

H 
I 

--> ... m-m 

d. A floating high tone and an unaccented stem: TA 

H 

• .• m-m --> 

H 
I 

••• m-m 

In the next section, I present an account of accentuation 

in words with cyclic unaccented suffixes, which also trigger 

delinking of the stem high tone. 

derivation as depicted in (32b) and (32d). 
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3.4.3.2. cyclic Unaccented Suffixes 

As briefly mentioned above, some cyclic suffixes do not 

have underlying high tones. Accent of complex words wi th 

cyc1i"c unaccented suffixes depends on invisibility of some 

TBU's and accentedness of the stem. If, the stem is accented, 

the word itself is also accented as demonstrated by the 

examples in (33). 

(33) Accented stem 

a. sirabe "examine" 

b. sirab~-ru "examine-prs" 

c. sirabe-sgse "examine-caus" 

d. sirabe-sas~-ru "examine-caus-prs" 

e. sirabe-ta "examine-pst 

f. sirabe-sgse-ta "examine-caus-pst" 

g. sirabe-nggara "examine-while" 

h. sirabe-sase-nggara "examine-caus-while" 

Notice that forms in (33d), (33f), and (33h) have more than 

one suffix. By contrast, if the stem is not accented, the word 

is also unaccented as shown in (34). 
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(34) Unaccented stem 

a. kurabe "compare" 

b. kurabe-ru "compare-prs" 

c. kurabe-sase "compare-caus" 

d. kurabe-sase-ru "compare-caus-prs" 

e. kurabe-ta "compare-pst" 

f. kurabe-sase-ta "compare-caus-pst" 

g. kurabe-nagara "compare-while" 

h. kurabe-sase-nagara "compare-caus-while" 

This type of suffix includes -sase "causative" . , -taCi) 

"desiderative", .=M "negative", -ta "past tense", -ru "present 

tenses", -i "adjectival present tense", and -nagara 

"while" • 13 The discussion in this section is focussed on 

how invisibility affects accent. The forms in (33) demonstrate 

two kinds of invisibility: the words with -3ase "causative" 

and .=.t:l! "present tense" demonstrate Mora Invisibility; the 

words with -ta "past tense" and -nagara "while" show that two 

moras are invisible, i.e. Foot Invisibility.14 Among these 

13 In order to avoid confusion, I represent the 
desiderative suffix as ta{i). That the desiderative suffix 
-taCi) is cyclic ~Till be shown later when I discuss the 
persistent invisibility of the suffix -ku. 

14 The past tense -ta does not appear to trigger High Tone 
Delinking since the penultimate mora of the stem is accented. 
This superficial phenomenon has led previous works such as 
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kinds of invisibility, I assume that invisible parts in -sase 

and in -nagara are out of the prosodic domains in underlying 

representation (cf. discussion of the underlying invisibility 

in -reba above) ~ On the other hand, Mora Invisibility 

triggered by present tense ~ and Foot Invisibility 

triggered by past tense -ta are both rule-governed, argued for 

immediately below. In what follows, I will present accounts of 

cyclic accentuation in forms with -ru and those with -tao 

The penultimate accent in words with -ru is a result of 

the application of High Tone Delinking, Mora Invisibility, and 

Tone Association. 

(35) ~ Suffixation 

a. sirabg-ru "examine-prs" 

b. tabg-ru "eat-prs" 

c. ugQk-u "move-prs" 

d. yorokQb-u "be pleased-prs" 

e. hakgr-u "measure-prs" 

The following discussion argues for the rule-governed 

indivisibility of a mora. As demonstrated by the forms in 

(35c-e), the suffix-initial consonant of ~ deletes when the 

Kitagawa (1986) to analyze the suffix as noncyclic. However, 
as I will discuss later, the suffix is a cyclic suffix, which 
triggers High Tone Delinking. 



114 

suffix is attached to consonant-final stems (for details of 

this deletion rule, see Chapter 4). If the suffix is invisible 

in underlying representation, no deletion of the consonant is 

expected to take place. Instead, epenthesis of a high front 

vowel is expected as discussed in Chapter 2. However, this is 

not what happens. As shown in (35), the suffix-initial 

consonant deletes after stem-final consonants. That is, the 

suffix is not invisible in the UR. Instead, the final mora 

consisting of a cv sequence is put out of the domain by Mora 

Invisibility before accentuation applies. As a result, the 

present tense forms have penultimate accent. 

Provided that invisibility of the final mora is rule

governed, the penultimate accent of sirab[eJru "examine-prs" , 

for instance, has the following derivation. First, the suffix 

~ triggers del inking of the high tone associated to a TBU in 

the stem cycle (see (36a-b». Then, the final mora in the 

domain is put out of the prosodic domain by Mora Invisibility 

as shown in (36c). Finally, Tone Association links the 

floating high tone to the rightmost mora in the domain as 

illustrated by the derivation in (36c-d). 
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(36) 

a. b. 

Is 
H 

e -r ulp [s 
H 

uL I 
i r a b --> i r a b e r --> 

c. d. 

[s H 

b eJ. [s b ~eJ. i r a r u --> i r a r u 

As a result, the output is sirab[e]ru with the accent on the 

penultimate mora. 

Now let us discuss accentuation in words containing the 

past tense -tg,. As shown in (37), all these words have 

antepenul t accent. 15 

(37) -ta Suffixation 

a. sirgbe-ta "examine-pst" 

b. yorokon-da "be pleased-pst" 

c. todomgt-ta "stop-pst" 

d. kasi-ta "assign-pst" 

e. sirabe-sase-'i.:a "examine-caus-pst" 

f. yorokob-gre-ta "be pleased-pss-pst" 

Concerning accentuation in the words in (37), it appears that 

suffixation of the past tense -ta does not trigger del inking 

15 For voicing of the suffix-initial LJ;L and other 
segmental rules, see Chapter 4. 
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of the linked high tone since the accent is still on the 

penultimate mora of the stem. However, -ta is a cyclic suffix 

triggering High Tone Delinking. As I will show in Chapter 4, 

the Duffix triggers several cyclic rules such· as Voicing 

Spread and Nasalization (for details, see Chapter 4). 

The antepenult accent, I will show, is a result of 

interaction of del inking of a high tone, invisibility of a 

bimoraic foot, and association of a floating high tone. 

Concerning invisibility of a foot, I argue that it is the 

result of application of a rule called Foot Invisibility, 

which is formulated in (38). 

(38) Foot Invisibility (triggered by the past tense -ta)16 

[ • •• <m m>] p ---> [. • •• ] p <m m> 

As suggested by Diana Archangeli (p.c.), it is possible 

to derive antepenultimate accent by two factors. That is, 

suppose that the suffix is underlyingly invisible. Then, Mora 

Ir.visibility applying to the stem-final mora leads to 

invisibility where two moras are out of the domain as 

illustrated in (39). According to Inkelas (1989,1990), this 

kind of "double-invisibility" is predicted. 

16 continuant tense suffix -te also initiates Foot 
Invisibility and the segmental rules triggered by the past 
tense suffix. 
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(39) 

a. b. 
m m m m m m 

II II II II II II 
[s ira b el p t a --> [s i r alp bet a 

However, the underlying invisibili ty' of the suffix would 

predict incorrect forms. If the suffix is out of the prosodic 

domain in underlying representation,no segmental rules are 

expected to apply during suffixation of -tao These rules are 

triggered when two consonants are adjacent (for details, see 

Ch~pter 4). However, underlying invisibility of the suffix 

does not create such adj acency • As a result, none of the 

segmental rules would not apply. Nevertheless, as the examples 

in (37) demonstrate, the suffix triggers several segmental 

rules. That is, the suffix should be inside the prosodic 

domain when suffixation applies. Then the conclusion is that 

the antepenult accent is not derived by underlying 

invisibility of the suffix and Mora Invisibility. Instead, it 

is a result of Foot Invisibility. This invisibility is rather 

unique in that a part of the stem becomes invisible when 

suffixation applies. (I assume that the suffix is somehow 

marked to trigger invisibility of a foot.) 

The interaction of High Tone Delinking, Foot 

Invisibility, and Tone Association derives the antepenultimate 

accent of sirraJbe-ta "examine-pst" in the following way. 
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First, the suffix triggers del inking of the high tone linked 

to the penultimate mora in the stem (see (40a-b». Then, Foot 

Invisibility puts the last two moras out of the prosodic 

domain as seen in (40c). Finally, Tone Association links the 

floating high tone to the final T~U in the domain as 

illustrated in (40d). 

(40) 

a. b. 
H H 
I 

m m m m m m m m 
II II II II II II II II 

[s i r a b e -t alp --> [s i r abe t alp --> 

c. d. 
H H 

I 
m m m m m m m m 

II II II II II II II II 
[s i r alp bet a --> [s i r alp b e t a 

As a consequence, the suffixation of past tense -ta results in 

sir[a]beta with the accent on the antepenultimate mora. 

To summarize, suffixation of cyclic unaccented suffixes 

to accented stems triggers del inking of the high tone linked 

to a TBU in the stem cycle and a domain readjustment rule, 

i.e. invisibility of the last mora or the last bimoraic foot. 

Then, the floating high tone is linked to the rightmost TBU in 

the prosodic domain. As a result, an antepenultimate accent or 

a penultimate accent appears. 
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3.4.3.3. Rule Ordering and the oCP 

This section argues for an ordering of the proposed tonal 

rules and the relationship between the rules and the OCP. 

Four cyclic tonal rules (Tone Association, High Tone 

Delinking, Floating High Tone Deletion,. and Second Linked High 

Tone Deletion) and two domain redefining ~ules (Mora 

Invisibility and Foot Invisibility) have been proposed in the 

preceding sections. These rules, I argue, should be ordered in 

order to derive correct accentuation. I propose the following 

ordering for tonal rules. 

(41) Ordering of cyclic Tonal Rules 

1. High Tone Delinking 

2. Floating High Tone Deletion 

3. Tone Association 

4. Second Linked High Tone Deletion. 

First, High Tone Delinking must precede Floating High 

Tone Deletion. The following discussion argues for the 

ordering. As shown above, some suffixes such as -reba I'subj" 

and -role "imp" have floating high tone. That is, as shown in 

(42), the suffixation of -reba, for instance, creates the 

environment where a floating high tone and a linked high tone 

coexist in the same prosodic domain. 
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(42) 

[S i r ! b e -r
H

e1. b a 

Notice that the structural description. of Floating High Tone 

Deletion is satisfied. If this rule were to precede delinking, 

the unassociated high tone would delete. Then, there would be 

no distinction between cyclic accented suffixes with floating 

high tones and cyclic unaccented suffixes because the domain 

contains only one high tone. However, this is not what 

happens. The deletion rule does not apply, as indicated in the 

derivation laid out in (31) above. The derivation shows that 

before the deletion rule takes effect, the stem high tone is 

delinked. When Floating High Tone Deletion applies, neither 

tone in the domain is linked. Thus, the deletion rule does not 

take effect since the structural description is not met. 

Secondly, Tone Association must follow Floating High Tone 

Deletion. The ordering between the two tonal rules is asserted 

by accentuation of words with suffixes such as -yoo, which has 

a linked high tone. Figure (43) below depicts the tonal 

representation after del inking of the stem high tone has taken 

effect. 
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(43) 

If Tone Association precedes the deletion rule, the free high 

tone would be linked to the stem final mora as shown in (44). 

(44) 

r a b ! y LJ. 
Notice that the environment in (44) predicts Second Linked 

High Tone Deletion, not Floating High Tone Deletion, to apply 

'because both high tones are linked. Thus, the conclusion here 

is that in order for a free tone to be deleted when it is 

adjacent to a linked high tone, Floating High Tone Deletion 

must precede Tone Association. 

Finally, Second Linked High Tone Deletion must follow 

Tone Association. As shown above, the deletion rule deletes a 

linked high tone following another linked high tone. That is, 

all the tones in the domain -- as suggested by discussions in 

the preceding sections, every prosodic domain has no more than 

two high tones -- must be linked before the deletion rule 

applies. Thus, the conclusion is that Tone Association 
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precedes Second Linked High Tone Deletion. 

I have argued above for an ordering of four tonal rules. 

But this ordering is not enough to derive the correct 

accentuation. That is, the Japanese grammar must have an 

ordering between the tonal rules and ~he two nontonal rules 

redefining the prosodic domain -- Mora Invisibility and Foot 

Invisibility. It is evident from the discussions above that 

both kinds of invisibility must precede Tone Association 

because the domain must have been defined before tones are 

associated to TBU's. On the other hand, ordering between thase 

two nontonal rules and High Tone Delinking, the first tonal 

rule, is not crucial for correct accentuation as long as the 

domain is decided before Tone Association -- indeed, there is 

no evidence or argument for an ordering between High Tone 

Deliking and invisibility rules where the former precedes the 

latter, or vice versa. However, I assume, for the sake of 

discussion, that the in.visibility rules precede the first 

tonal rule. That is, the prosodic domain is redefined before 

any tonal rule applies. 

In the discussions of accentuation, I have mentioned that 

tone deletion rules are triggered by the OCP, which does not 

allow two adjacent identical units. However, a prosodic 

domain may contain two high tones in a stage of the accent 

derivation as depicted in (45): the figure shows what happens 

after High Tone Delinking during suffixation of -reba which 
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has a floating high tone. 

(45) 

H 

r abe - b a 

As demonstrated above, neither unassociated high tone deletes 

before the application of Adjacent High Tone Deletion even 

though the presence of two high tones violates the OCP. 

concerning the relationship between the deletion rules and the 

OCP, I follow Yip (1988) in claiming that the OCP itself does 

not repair a violation of the principle. The violation is 

instead taken care of by a phonological rule, such as Floating 

High Tone Deletion or Second Linked High Tone Deletion, which 

I assume is triggered by the principle (see Yip (1988) for 

more discussion). 

In summary, the four tonal rules needed to derive correct 

accentuation are ordered as in (41). Furthermore, these tonal 

rules apply after the prosodic domain is redefined by either 

Mora Invisibility or Foot Invisibility. 

3.4.3.4. Summary 

Accent with cyclic suffixes is a result of three factors: 

the prosodic representation of suffixation., the underlying 

representation of tones, and the application of tonal rules 
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and invisibility rules. It is crucial for the application of 

the OCP that suffixation results in the construction of one 

prosodic domain: if both the stem and the suffix are accented, 

two tones are adj acent to each other. Furthermore, it is 

important for the application of Floating High Tone Deletion 

that the high tone linked to a TBU in the stem cycle is 

delinked. That is, the cyclic deletion rule takes effect only 

when a high tone in the suffix is linked and the stem high 

tone is free. By contrast, if the suffix tone is not linked, 

delinking of a high tone results in the presence of two free 

high tones. Neither of them is deleted by Floating High Tone 

Deletion. As a result, both tones are linked to TBUs. 

Eventually, the OCP triggers the deletion of the second linked 

high tone in the prosodic domain. 

In this section, I have shown the effect of cyclic 

del inking of stem high tones. In the following section, I 

will discuss accentuation with noncyclic suffixes where cyclic 

del inking is irrelevant. 

3.4.4. Accentuation with Noncyclic Suffixation 

In the preceding sections, I have shown how accent shift 

takes place with some suffixes. However, not all suffixes 

initiate accent shift. As demonstrated in (46), the stem high 

tone remains intact for some suffixes. 
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( 46) 

a. sirabe-sae "examine-emph" 

b. sirabe-soo "examine-infr" 

c. sirabe-tutu "examine-prgCl 

d. sirab~ru-made lIexamine-prs-until" 

e. sirab~ru-ne "examine-prs-tag" 

I will show in this section that these suffixes, called 

noncyclic suffixes, do not trigger del inking of the stem high 

tone because this suffixation does not create a new prosodic 

domain. Recall here that del inking of the stem high tone takes 

place only if a new prosodic domain is created. 

Noncyclic suffixes are further divided in terms of 

underlying accent. That is, some noncyclic suffixes such as 

-sae lIemph", -tutu IIprgll, -made "until", ~ "tag", -kasira 

"KASlRA", and -wa "emph" have underlying high tones, while 

other noncyclic suffixes such as -to "conditional" and -hodo 

"HODO" do not. 17 I will focus my discussion on accented 

17 -kasira is roughly translated as " I wonder 
the following sentence. 

" as in 

dare-ga kono nihongo-no doosi ni kansuru ronbun~o 
who-NOM this Japanese-NO verb NI concerned-with paper-ACC 

kaita-kasira 
write-pst-KASlRA 

"I wonder who wrote this paper on Japanese verbs" 

By contrast, -hodo is translated differently depending on the 
sentence it is contained. 
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suffixation only since nothing happens in unaccented 

suffixation. If the high tone is linked in underlying 

representation, Tone Association is unnecessary. Thus, 

following the Derivational Simplicity criterion (cf. Figure 

(2) ), I assume that every accented noncyclic suffix has a 

linked high tone -- except for IIpreaccentingll suffixes for 

which the suffix high tone must be unassociated in underlying 

representation. Whether or not the suffix high tone is linked 

is not crucial for the surface accent. Since the stem high 

tcne is not del inked, it is always the suffix high tone that 

is deleted either by Floating High Tone Deletion, if the 

suffix tone is free, or by Second Linked High Tone Deletion, 

if the suffix tone is linked. 

Let us discuss accent with noncyclic accented suffixes. 

As illustrated by the data in (47) and (48), when the stem is 

accented, the stem high tone shows up as the accent. By 

contrast, the suffix high tone surfaces only if the stem is 

unaccented -- the forms in (48e-f) shows preaccenting where 

the final mora of the stem has the accent. 

kono hon-wa yomu-hodo mutukasiku naru. 
this book-TOP read-prs-HODE difficult-KU become-prs 
"T:le more (I) read this book, it becomes more difficult (to 
understand).;! 

kono hon-wa yomu-hodo-no koto-wa nai. 
this book-TOP read-prs-HODO-NO COMP-TOP neg-prs 
"This book is not worthy of reading." 
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(47) With accented stems 

a. sirabeta-made "examine-pst-until" 

b. tabeta-made "eat-pst-until" 

c. sirabeta-ne "examine-pst-tag" 

d. tabeta-ne "eat-pst-tag" 

e. sirgbe-wa "examine-emph" 

f. tgbe-wa "eat-emph" 

(48) with Unaccented stems 

a. kurabeta-mgde "compare-pst-until" 

b. maneta-mgde "imitate-pst-until" 

c. kurabeta-:-ng "compare-pst-tag" 

d. maneta-ng "imitate-pst-tag" 

e. kurabg-wa "compare-emph" 

f. man,g-wa "imitate-emph" 

The accent in the forms in (47) and (48) is ascribable to 

three factors: nonapplication of High Tone Delinking, the 

domain, and application of deletion rules. 

In order to show why t.he stem htgh tone surfaces as the 

word accent without undergoing accent shift, let us examine 

accentuation of sir[a]beta-made "examine-pst-until", where 

both the second cycle stem sir[a]beta "examine-past" and the 

suffix -m[a]de "until" are accented. First, recall that the 
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stem has the high tone linked to the antepenultimate mora due 

to Foot Invisibility as shown in (47a). Then, an accented 

suffix -made is attached to the stem without creating a new 

prosodic domain. By contrast with cyclic suffixes, this suffix 

does not initiate del inking of the high tone in the stem since 

is does not create a new prosodic cycle. As a result, the 

prosodic domain contains two linked high tones as seen in 

(4gb) .18 Here, I propose that the environment triggers 

Adjacent High Tone Deletion. In other words, the deletion rule 

is noncyclic as well as cyclic. Thus, the second linked high 

tone deletes as illustrated by the derivation (47c-d). On the 

other hand, the first high tone remains intact. 

18 For the loss of invisibility due to suffixation, see 
Constraint of Prosodic Constituency discussed in Chapter 1, 
section 1.2.2. The loss of invisibility due to suffixation is 
evidenced by epenthesis in the examples below (both suffixes 
are invisible as discussed later.) 

i. [k alp k 
ii. [k alp k 

--> [k a k i] w a: kaki-wa "write-emph" 
--> [k a k il: t a: kaki-ta "write-des" 

If the stem-final consonant remains invisible when affixation 
of an invisible suffix applies, epenthes is not expected to 
apply (see the discussion in Chapter 2). 
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(49) 

a. stem 

Is i r !l~ bet a --> 

b. Suffixation 

H H 1 I I 
r abe t a -m a d e P2 --> 

c. High Tone Delinking: N/A 

~ i r ! bet am! d eI~ --> 

d. Second Linked High Tone Deletion 

[S i r ! bet a mad el~ 
If the delinking rule were to apply in the noncyclic 

domain, incorrect accent would result. First, the stem high 

tone would float had the del inking rule taken effect as shown 

in (SOc). As a result, the domain would contain a floating 

high tone and a linked high tone. The environment satisfies 

the structural description of Floating High Tone Deletion. 

Then the stem high tone would be deleted as illustrated by the 

derivation in (SOc-d) • As a result, the incorrect 

*sirabetam[alde, not sir[albetamade, would be derived. 



(50) Derivation of an incorrect form sirabetam[alde 

a. stem 

[S i r!L b eta --> 

b. Suffixation 

[S i H H 

deL I I 
r abe t a-m a --> 

c. High Tone Del inking 

Lir:be t a m ! d J, --> 

d. Floating High Tone Deletion 

*[S ira bet a m L JP2 

130 

Therefore, the conclusion is that noncyclic suffixation does 

not trigger High Tone Delinking. 19 

As illustrated by (46e-f), some suffixation results in 

preaccenting, i.e. the accent is on the last TBU in the stem. 

To account for the preaccenting phenomena, I follow Poser 

(1984) to posit that preaccenting is due to underlying 

19 High Tone Delinking is not the only rule that does not 
apply with noncyclic suffixation. As I will show in Chapter 4, 
some segmental rules, which take effect with cyclic 
suffixation, do not apply with noncyclic suffixation. 
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representation, where entire TBU's of such suffixes are 

invisible but the high tone is visible. Following Inkelas 

(1989,1990), I call such invisibility total underlying 

invisibility (of tone-bearing units) nevertheless, the 

suffix, in a strict sense, is not totally but partially 

invisible in underlying representation since the high tone is 

inside the prosodic domain. For example, a suffix ~ "emph" 

has the following morphological and prosodic subcategorization 

frames. 20 

(51) Representation of a Preaccenting Suffix 

[ w a]M 

[ H]p w a 

Not~ce that the high tone is una.sscciated to any TBU. 

Preaccentuation is illustrated by the derivation of 

kurab[el-wa "compare-emph". First, suffixation results in a 

20 When a pre~ccenting suffix is attached to an accented 
stem, the floating high tone is deleted by Floating High Tone 
Deletion. That is, this deletion rule is cyclic as well as 
noncyclic. 

i. 

[S i 

H H 

at I 
r abe t k a s i i: a --> 

ii. 

ls i 

H 

bet alp k a s I 
r a i r a 
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prosodic domain containing a floating high tone as seen in 

(52b). At this stage, Floating High Tone Deletion does not 

take effect since the domain has only one high tone. Then, the 

high tone is linked to the last mora in the domain by Tone 

Association as in (52d). As a result,. the final TBU of the 

stem receives the high tone as the word accent. (For the loss 

of invisibility of the stem final mora seen in (52b), see 

Footnote (18).) 

(52) 

a. stem 

[k u r a]p1 b e 

b. Suff"ixation 

[k u rH 1 
a b eJ p1 w a 

c. Floating High Tone Deletion: N/A 

[k u r a b 
Hel" 

w a 

d. Tone Association 

[k U r a b !L w a 

To sum up, noncyclic suffixation does not create new 
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prosodic domains and it does not trigger del inking of high 

tones in the stem which apply only when a new prosodic domain 

is created. As a result of deletion rules, the stem high tone 

surfaces intact. That is, no accent shift happens. 

3.4.5. On the cyclicity of Dcsiderative -ta(i) 

In this section, I argue that the desiderative suffix 

ta(il is cyclic but totally invisible in underlying 

representation. These properties of suffix are crucial in a 

discussion of the differences between the suffix and the past 

tense -ta, which has exactly the same arrangement of segments. 

Moreover, the desiderative suffix is bidependent 

Bidependency of the suffix is indicated by the parenthesized 

"i". That is, the output of -ta (i) suffixation is still a 

bound stem, not a well-formed word -- an additional suffix is 

needed for the outcome to be a well-formed word (I will 

discuss this property of the suffix in the following section.) 

Since direct evidence of the cyclic status of the suffix is 

not available, I discuss suffixation of unaccented .=1ill "KU" 

and accented ~ "emphatic" in order to clarify that -ta eil is 

cyclic. 21 

21 This suffix is attached to adjectival stems which 
include those with the desiderative suffix -ta and the 
negative suffix -na. When this suffix attaches to an 
adjective, the output may be an adverb. 

Torcc wa haya-ku hasiru "Taro runs fast" 
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The suffixation of -ku "KU" to accented stems which 

contain desiderative -ta Ci) has accentuation as exemplified by 

the data in (53). 

(53) with Accented stem 

a. sirabeta-ku "examine-des-KU" 

b. tabeta-ku "eat-des-KU" 

c. kaerita-ku "return-des-KU" 

d. hirom~ta-ku "spread-des-KU" 

e. kurusimita-ku "suffer-des-KU" 

These forms lead us to two possible derivations of the accent. 

One is that the suffix -ku is a cyclic suffix which triggers 

invisibility of a foot as the past tense -ta does. I have 

provided this possible derivation in (54) -- In the figure the 

desiderative -taCi) is supposed as a cyclic and invisible 

suffix. 

However, when it is attached to a stem ending wi th the 
desiderative -ta or the negative =na, the output is not an 
adverb. 

Taroo-wa hon-ga yomitaku, Hanako-wa simbun-ga yomitai. 
"Taro wants to read a book and Hanako a newspaper." 

In this case, the suffixation of -ku takes place since the 
stem yomita "read-des" cannot surface as it is. That is, the 
stem is not a word. Because of this asymmetry in the outputs 
of -ku suffixation, I simply gloss the suffix as "KO". 
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(54) Cyclic -ku with Foot Invisibility. 

a. stem 

[S i r !l. b e 

b. -tali) Suffixation 

[S ira b !I~ t a 

c. -ku Suffixation 

[S ira b !1., <t a k u>, 

The other hypothesis is that -ku is a noncyclic suffix 

which does not trigger delinking of the stem high tone. In 

order words, the accent shift (sir[albe --> sirab[e]ta) is 

triggered by the desiderative suffixation. That is, -tali) is 

cyclic but totally invisible for accentuation. The possible 

derivation is presented in (55) -- -ku is supposed as a 

visible suffix. 
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(55) Noncyclic -ku 

a. stem 

[S i r It b e 

b. -tali) Suffixation 

fs ira b !L t a 
c. -ku Suffixation 

[s ira b L a k uL 
In order to decide which hypothesis is correct, let us 

examine the behavior of a preaccenting suffix, such as -wa 

"emphatic", discussed in the preceding section. Suffixation of 

the preaccenting =HS reveals a property of the suffix -ku 

with respect to invisibility. As seen in (56), where the 

preaccenting suffix is attached to unaccented stems, the 

suffix -ku never receives any accent. 
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(56) 

a. kurabe-wa "compare-emph" 

b. man~-wa "imitate-emph" 

c. kurabetgku-wa "compare-des-KU-emph" 

d. manetaku-wa "imitate-des-KU-emph" 

e. nemuku-wa "sleepy-KU-emph" 

f. akaruku-wa "bright"KU-emph" 

The forms in (56a-b) demonstrate that with this suffixation, 

the9.ccent is placed of the last mora of the stem. However, 

the forms in (56c-f) show that the stem final-mora, [ku]m' 

does not receive the accent. That is, the suffix -ku is 

invisible for accentuation with the preaccenting suffix. 

However, the preaccenting suffixes does not assign 

invisibility to the last mora of the stem as seen in (56a-b). 

Thus, we conclude that the suffix -ku is always, or 

persistently, invisible the invisibility is not terminated 

by suffixation. 

The persistent invisibility of -ku leads us to reject a 

hypothesis that the suffix is cyclic and triggers Foot 

Invisibility. This conclusion is based on a claim that no 

affix can have two different kinds of invisibility. That is, 

if the suffix is persistently invisible, it cannot trigger 

Foot Invisibility. If an affix were to have "dual" 

invisibility, it would be predicted that another may have more 
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than two kinds of inivisibility. In other words, multiple 

invisibility of an affix would be unrestricted if we allow 

"dual" invisibility. Thus, I claim i:.hat an affix can have one 

and only one kind of invis~bility. 

There is another possibility about the suffix -ku. That 

is, it is cyclic and persistently invisible. Nevertheless, 

this possibility is easily rejected. If the suffix is cyclic, 

the accent of sirCl.betaku "examine-des-KU" is expected to be on 

the penultimate mora since the suffix does not trigger Foot 

Invisibility. However, as the form in (53a) -- sirabfeltaku -

demonstrates, the accent is on the antepenultimate mora. Thus, 

I conclude concerning accentuation of forms in (53) that the 

suffix -ku is noncyclic and that the accent shift is due to 

the desiderative suffixation as illustrated by the derivation 

of the word in (57). In other words, the desiderative suffix 

taCi) is cyclic and totally invisible. 
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(57) • 

a. stem 

b. -taCi) Suffixation and High Tone Delinking 

[S i : abeL t a 
c. Tone Association 

(S ira b !L t a 

d. -ku Suffixation but no High Tone Delinking 

[S ira b L aL k U 

To sum up, the desiderative suffix taCi) is a totally 

invisible cyclic suffix, while the suffix -ku is a 

persistently invisible noncyclic suffix. 

3.4.65 Prosodic Domain construction with Bidependent Affixes 

I have shown above that the desiderative suffix -tali) is 

cyclic and triggers accent shift. The discussion of the suffix 

leads us to an important theoretical claim. That is, a new 

prosodic domain is created even if subcategorization frames of 
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a bidependent suffix are not fully satisfied, contrary to a 

claim made in Inkelas (1989:110-112). 

The following discussion argues against Inkelas' claim. 

As mentioned above, -tali) is a bidependent suffix which has 

the m(orphological) subcategorization frame as depicted in 

(58) • 

(58) M-Subcategorization Frame of ta(i) 

[[ ] ta [ ]]M 

The two subcategorized positions suggest that a formative 

ending with the desiderative suffix is ill-formed, or it is 

not a word, since the m-subcategorization is not saturated yet 

as shown in (59). 

(59) 

[s i r bet a [ ]]M 

That is, when such a bidependent suffix is attached to a stem, 

the outcome is still a bound stem •. Inkelas claims that no 

prosodic domain is constructed corresponding to such an ill

formed morphological structure. In other words, prosodic 

domains are constructed only when all the subcategorized 

positions are filled morphologically. That is, phonological 

rules are not supposed to apply to sirabeta "examine-
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desiderativeu • 

Notice, however, that her claim predicts incorrect 

accentuation (e.g. *sirralbe-ta-kuUexamine-desiderative-KUU). 

If a prosodic domain is not built when the desiderative 

suffixation applies, the high tone in the stem is not 

delinked as shown in (60b). When the prosodic domain is 

constructed after the suffixation of -ku, the domain is 

noncyclic. As a consequence, no del inking applies as shown in 

(60c). 

(60) Derivation of an Incorrect Form 

a. stem 

[s ira b elM 

[s i r !J. b e --> 

b. Desiderative Suffixation: No Prosodic Domain construction 

[s i r a b e - t a [ ] ]HC 

fs i r !l. b e --> 

c. -ku Suffixation: Noncyclic 

[s ira b e - t a - k u]Mnc 

.fs 
H aL I 

i r a b e - t k u 
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Since -k~ is a noncyclic suffix, no new prosodic domain is 

created. Thus, the high tone will not be delinked. 

Even if we stipulate that the del inking appli~s in this 

context, the correct accentuation will not result. As shown in 

(61b), the last TBU in the prosodic domain is [tal •. That is, 

the high tone would be incorrectly linked to the mora of the 

suffix ta as seen in (61C). 

(61) 

a. -ku Suffixation 

k u --> 

b. Delinking of a High Tone 

[S i r : bet alp k U --> 

c. Tone Association 

k u 

Thus, if the high tone delinks, the output will be 

*sirabet[alku (cf.sirab[eltaku) with the incorrect accent. 

In order to derive the correct accent, I propose that a 

new prosodic domain is constructed even if the morphological 
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subcategorization is not fully saturated. That is, a prosodic 

domain is built corresponding to the morphological structure 

in (54). In this case, the suffix is totally invisible as seen 

(62b). It is cyclic and triggers the del inking of the high 

tone in the stem as shown in (62c). Thus, the high tone is 

linked to the last mora of the stem as illustrated in (62d). 

Finally, when the (noncyclic) suffixation of -ku applies, the 

tone in the stem is not delinked as seen in (62e) since no new 

prosodic domain is constructed. 



(62) 

a. stem 

[s ira b e]M 

[S i r !L b e 

b. Desiderative Suffixation: Cyclic 

[s ira b e - t a [ ]]~ 

H 
I 

r a b t a 

c. High Tone Delinking 

[s ira b e - t a [ ]]~ 

t a 

d. Tone Association 

[ s ira b e - t a [ ]] Mc 

t a 

e. -ku Suffixation: Noncyclic 

[ sir abe - t· a - k u] Mnc 

Lirab!tJ~kU 
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As a result, sirab[eltaku is derived with accent in the 
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correct position. 

In summary, a prosodic domain can be constructed after a 

suffixation of a bidependent suffix even if the morphological 

subcategorization of the suffix is not fully saturated. 

3.4.7. Summary 

Japanese verbs have two types affixes -- cyclic and 

noncyclic. Cyclic affixation, which triggers del inking of the 

stem high tone, creates a new prosodic domain; by contrast, 

noncyclic affixation, which does not undergo high tone 

del inking , does not create any new prosodic domain. This 

distincition of affixes with respect to cyclicity is also 

significant in the application of segmental rules. As I will 

show in the next chapter, segmental rules which triggered by 

cyclic affixes do not apply with noncyclic affixes. 

Furthermore, bidependent cyclic suffixes create a new prosodic 

domain even if the subcategorization frames are not fully 

saturated. The construction of the prosodic domain and the 

underlying invisitity of -taCi) are crucial for the 

nonapplication of cyclic segmenal rules with the suffix (for 

details, see Chapter 4). 

3.5. Accentuation in Verbal Compounds 

ThE: preceding section has shown that affixation has a 

single prosodic domain. The examination of compound accent 
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laid out in this section, by contrast, shows that compounding 

has two prosodic domains corresponding to one prosodic domain. 

The accentual pattern in a verb-verb compound is decided 

by the first constituent of the compound. 22,23 If the first 

constituent is accented, the whole compound 'C·d.ll be 

unaccented. On' the other hand, if the first member is 

unaccented, the entire compound will be accented. Whether or 

not the second constituent of a compound is accented does not 

affect the accent pattern of compounds. I have provided 

examples of accent patterns in verb-verb compounds in (63) and 

(64). (In the figure, an accented stem -- either a compound 

itself or a constituent of it -- is underscored.) 

22 Japanese has three types of verbal compounds: noun
verb, adjective-verb, and verb-verb. In this dissertation, 
however, I will focus on the examination of accentuation in 
verb-verb compounds only. 

23 As mentioned in Poser (1984), the younger generation 
have a compound accent pattern different from the one cited in 
this dissertation. For them, every compound is accented 
regardless of the accentedness of its constituents. The data 
of compound accent cited here are all from NHK (1984). 
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(63) compounds with accented first cons·tituent 

a. sirabe + naos ---> sirabenaos 
"examine" "repair" "reexamine" 

b. hane + tuke ---> hanetuke 
"sweep" "attach" "refuse ll 

c. nusum + das ---> nusumidas 
"steal" "put out" "steal" . 

d. iki + nokor ---> ikinokor 
"live" "remain" "survive" 

e. kum + tate ---> kumitate 
"assemble" "stand" "assemble" 

f. mat + nozom ---> matinozom 
"wait" "hope" "anticipate" 

g. deki + agar ---> dekiagar 
"be done" "go up" "be completed" 

(64) Compounds with unaccented first constituent 

a. ate + tuke ---> atetuke 
"apply" "attach ll "show off" 

b. dak + sime ---> dakisime 
"hold" "fasten" "embrace" 

c. hanas + kake ---> hanasikake 
"talk" "hang" "talk to" 

d. har + tuke ---> harituke 
"attach" "attach" "attach securely" 

e. hik + taos ---> hikitaos 
"pull" "bring down" "pull down" 

f. tutome + age ---> tutomeage 
"serve" "raise" "finish serving" 

g. hur + kaer ---> hurikaer 
"wave" "exchange" "switch" 
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I argue that the following factors -- representation, the 

OCP, and tonal rules -- are responsible for the accentuation 

of these verbal compounds. The representational factor is that 

a compound has two prosodic domains corresponding to a single 

morphological domain. For instance, a compound sirabe-naos 

"reexamine" has the following representation (tones are not 

included). 

(65) Representation of compounds 

[s ira b e - n a 0 S]M 

[s ira b e]p[n a o]p s 

The final mora dominating only a consonant of the second 

constituent is invisible. Otherwise, the mora is subject to 

syllabification and epenthesis is expected to take effect. I 

assume that the invisibility in the stem cycle is kept during 

compounding since no suffix is attached to the compound. That 

is, cyclic invisibility is lost only when a morphological 

operation renders the invisible part put into the prosodic 

domain or when noncyclic phonological rules begin to apply (as 

discussed in Chapter 2, section 2.6.). The effect of such a 

loss of invisibility is seen in the first prosodic domain, 

where the final mora is visible. Epenthesis applying in the 

first prosodic domain of a compound as seen in examples above 

proves that the last mora of the domain is visible. 
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The other factors are the OCP and three tonal rules 

i~ High Tone Insertion; ii) Linked High Tone Deletion; iii) 

Tone Association -- which apply during compounding'. Two of 

the tonal rules, High Tone Insertion and Linked High Tone 

Deletion, are triggered by the construction of two prosodic 

domains. These three rules are ordered as stated here. The 

following sections demonstrate how the representation of 

compounding, the OCP, and tonal rules interact. 

3.5.1. compounds with Accented First constituent 

As mentioned above, a compound is unaccented if its first 

consti tuent is accented. Such unaccented compounds are derived 

in the following way. The first tonal rule to apply with 

compounding is insertion of a high tone into the first 

prosodic domain. The tonal rule called High Tone Insertion is 

formulated in (66). (See also Poser (1984) for high tone 

insertion during compounding.) 

(66) High Tone Insertion: Compounding Only 

[ 

With the application of High Tone Insertion, a compound 

sirabe-naos "reexamineu whose first constituent is accented, 

for example, would have the derivational stage as in (67). 
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Notice the first prosodic domain would contain two high tones 

if the insertion rule should take effect. However, such 

insertion is rejected by the OCP sinc~ the rule would result 

in a violation of the principle (see section 3.2.1.). 

(67) High Tone Insertion and an OCP Violation 

* 

As a consequence, each prosodic domain of the compound 

contains a linked high tone. 

(68) 

Finally, a linked high tone in each prosodic domain is 

deleted. (It should be noted that this rule ,=tpplies only in 

compounding. Affixation does. not undergo this rule, else no 

affixed verbs would have accent.) The deletion rule, referred 

to as Linked High Tone Deletion, is formalized in (69). 

(69) Linked High Tone Deletion: compounding Only 

H --> ,If 
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This rule applies in each prosodic domain of a compound. As a 

result, a compound will have no high tone if each prosodic 

domain contains a linked high tone as illustrated by the 

derivation in (70a-b). 

(70) 

a. b. 

--> 

Notice here that High Tone Insertion (HTI) must precede 

Linked High Tone Deletion (LHTD). If the ordering of the two 

rules is the opposite, the OCP would not reject the insertion 

rule; the principle will not be violated since the domain 

would contain only one tone, which is inserted by a rule. 
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(71) If LHTD Precedes HTI 

a. Compounding 

(S i r ! b J{n a 11. S 
b. LHTI 

[s ira b e]p[n a o]p s 

c. HTI 

* H 

[s ira b e]p[n a o]p s 

As a result, every compound whose first constituent is 

accented would be accented since the c~mpound has a high tone 

as seen in (71c). Nevertheless, this is not what happens as 

the examples in (63) demonstrate. Therefore, the conclusion is 

High Tone Insertion precedes Linked High Tone Deletion. 

To sum up, a compound is unaccented if its first member 

is accented. Insertion and a high tone to the domain is 

rejected due to a violation of the OCP and the linked high 

tone in each prosodic domain is deleted by a rule. 

3.5.2. Compounds with Unaccented First Constituent 

As shown in (64), a compound whose first constituent is 

unaccented becomes accented. Such a compound has the following 

derivation of accent. First, a high tone is inserted into the 
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first prosodic domain as seen in (72). 

(72) 

k e 

This insertion of a high tone into the first prosodic domain 

would not be rejected by the OCP. Since the two high tones are 

in different prosodic domains, they are not adjacent. Thus, 

t.he OCP is not violated. As a result, the insertion rule takes 

effect. Then, the only linked high tone in the compound, which 

is contained by the second prosodic domain, is deleted, as 

seen in (73). The floating high tone in the first prosodic 

domain, by contrast, does not delete since it is not linked. 

(73) Linked High Tone Deletion 

a. b. 

k e --> k e 

As a consequence, the compound would be accented since it has 

a high tone as seen in (73b). 

It should be noted that Tone Association follows Linked 

High Tone Deletion. If the ordering of the two rules is the 

opposite, every tone, underlying or inserted, in a compound 
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would be deleted. 

(74) If TA Precedes LHTD 

a. Compounding 

k e 

b. HTI 

k e 

c. TA 

d. LHTD 

* 

This derivation results in an incorrect form. Thus, I conclude 

that Tone Association follows Linked High Tone Deletion. 

To sum up, accentedness of a compound depends on 

accentedness of its first member; a compound is accented only 

if its first constituent is unaccented. In such a compound, 

the OCP does not reject the application of the insertion rule 

and the inserted free high tone is not deleted by Linked High 

Tone Deletion since it is not linked. As a result, the 
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compound has a high tone, which is floating as seen in (73b). 

That is, the compound is accented. (Accehted compounds have 

penultimate accent as in atet[ulke -- for details, see section 

3.5.4., where the derivation of the penultimate accent will be 

discussed. ) 

3.5.3. Ordering of Tonal Rules 

In this section, I have proposed two tonal rules, High 

Tone Insertion (HTI) and Linked High Tone Deletion (LHTD) , 

applying during compounding only. I have also shown that 

Linked High Tone Deletion is preceded by High Tone Insertion 

but followed by Tone Association. Moreover, I argued in the 

preceding sectivn that four tonal rules applying with 

affixation have the following ordering: High Tone Delinking 

(HTD) , Floating High Tone Deletion, Tone Association, and 

Second Linked High Tone Deletion (SLHTD). Provided that 

compounding and affixation belong to the same morphological 

level, I propose that the tonal rules have the following 

(overall) ordering. 
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(75) Tonal Rule ordering 

1. HTD (one new prosodic domain only) 

2. HTI (two prosodic domains only) 

3. LHTD (two pz'osodic domains only) 

4. FHTD (one prosodic domain only) 

5. TA (both one and two prosodic domains) 

6. SLHTD (one prosodic domain only) 

Y' -

Notice that the ordering between the two tonal rules applying 

wi th compounding and Floating High Tone Deletion is not 

crucial at all. As long as the OCP rejects insertion of a high 

tone if the domain contains a linked high tone, Floating High 

Tone Deletion never applies in compounding. Thus, the ordering 

of the rules is irrelevant for accentuation. 

I argue that High Tone Delinking applies only when a 

morphological domain has one new prosodic domain (as I will 

show in the next section, this rule applies in compounds when 

they have single prosodic domains after Bracket Erasure). The 

del inking rule does not apply in compounds with two prosodic 

domains -- compounding is a cyclic morphological process as I 

will show in Chapter 5. If delinking were to apply during 

compounding with two prosodic domains, Tone Association should 

apply before High Tone Insertion because underlying high tones 

must be distinguished from inserted tones. It must also apply 

after the insertion rule and Linked High Tone Deletion because 
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the inserted free tone must be linked to a TBU. If this should 

be the case, tonal rules would have different orderings in 

compounding and affixation. I propose that tonal rules have 

only one ordering in order to have a grammar simplor than one 

with two different orderings. Therefore, I conclude that High 

Tone Delinking does not apply during compounding with two 

prosodic domains. 

Poser (1984:115~119) claimed that Japanese tonal 

phonology has only three rules: deletion, insertion and 

association. (He does not have a clear distinction between 

del inking and deletion.) However, the tonal phonology of 

Japanese is rather complex, contrary to Poser's claim as I 

have shown in the preceding sections. Poser suggests that if 

a cyclic suffix is accented, the accent always surfaces. That 

is, the stem tone is always deleted. However, this is not 

always the case. As demonstrated above, the suffix tone is 

deleted when a cyclic suffix has a floating, not linked, high 

tone. That is, the suffix high tone surfaces as the accent 

only if the suffix has a linked high tone. In order to explain 

this rather complecated tonal phenomena, the distinction 

between del inking and deletion is needed. Furthermore, there 

three deletion rules: FHTD, SHTD, and LHTD. Thus, I claim that 

all six tonal rules in (75) are needed in order to account for 

attested data of accentuation in Japanese. 
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3.5.4. Bracket Erasure, Creates a New Phonological CYcle 

The representation in (73b) , where the first prosodic 

domain of a compound contains a free high tone, predicts that 

every accented compound has its accent on the last mora of its 

firt constituent. However, a compound has the accent on the - , 

penultimate mora of 'its second constituent, as illustrated by 

the examples in (76). 

(76) Penultimate accent in compounds 

a. atetgke "show off" 

b. dakisime "embrace" 

c. hanasikgke "talk to" 

d. hikita.Qs "pull down" 

f. harityke "attach securely" 

In order to account for the penultimate accent, I propose 

that Bracket Erasure in compounds results in a new 

phonological cycle even if no morphological operation applies 

to them. In other words, with the assumption that Bracket 

Erasure creates a new prosodic domain out of two prosodic 

domains, a new phonological cycle begins whenever a new 

prosodic domain is constructed: a new prosodic domain is 

created either as a result of a morphological operation or as 

a result of (Compound) Bracket Erasure. 

with this view, the penultimate accent in compounds has 
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the following derivation. First, the floating high tone is 

linked to the rightmost mora in the first prosodic domain as 

seen in (77a-b). Then Bracket Erasure creates a new prosodic 

domain as seen (77c). Thus, a new cycle starts. At this stage, 

the high tone is del inked and becomes free (see (77c-d». 

Since the compound has only one prosodic domain as a 

consequence of Bracket Erasure, High Tone Delinking does apply 

with the compound. No tone deletion rules take effect in the 

domain since it contains only one tone. Finally the floating 

high tone is linked to the rightmost mora in the prosodic 

domain as seen in (77e). As a result, atet[u]ke "sho"" off" 

with penultimate accent surfaces. 
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(77) 

a. A high tone is floating 

b. Tone Association 

k e 

c. Bracket Erasure: a new cycle 

fa t ! t uL k e 
d. High Tone Delinking 

e. Tone Association 

fa t e t ! I. k e 

To sum up, (Compound) Bracket Erasure results in a new 

prosodic domain. As a result, a new phonological cycle is 

created even if no morphological operation takes place. The 

penul timate accent in compounc:is is a consequence of the 

creation of a new prosodic domain by Bracket Erasure. 
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3.5.5. Summary 

The accent of verb-verb compounds is decided by the 

interaction of prosodic representations and tonal rules. 

compounding constructs two prosodi.c domains, which play a 

crucial role in the application of Floating High Tone Deletion 

triggered by the OCP. The inserted high tone is deleted only 

if the first prosodic domain has a linked high tone. The 

1 inked high tone in the second prosodic domain does not 

trigger the deletion of a floating high tone in the first 

prosodic domain. Two tones contained in two different prosodic 

domains do not violate the OCP since they are not adjacent. 

Finally, Bracket Erasure creates a new prosodic domain even if 

no morphological operation applies. As a result, a new 

phonological cycle is produced. Given that only the 

compounding constructs two prosodic domains, the creation of 

cyclic prosodic domains by Bracket Erasure happens only in 

compounding. 

3.6. Conclusion 

The examination of accent in Japanese verbs laid out in 

this chapter shows is that Japanese morphology has three types 

of operations: compounding, cyclic affixation, and noncyclic 

affixation. They are different in the following ways: 

compounding results in the construction of two new prosodic 

domains; cyclic affixation creates one new prosodic domain; 
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noncyclic affixation does not create any new prosodic domain, 

instead the content of a noncyclic affix is inserted into the 

domain which has already been constructed. 

That compounding has two prosodic domains explains the 

asymmetry of application of the OCP. That is, it applies only 

within a single prosodic domain: it rejects insertion of a 

high tone into the first prosodic domain only if the domain 

contains a linked high tone. By contrast, two high tones 

contained in different prosodic domains do not violate the 

OCP. As a result, insertion of a high tone into the first 

prosodic domain is not rejected by the OCP when the second, 

not the first, prosodic domain contains a linked high tone. 

This is why the accent of a compounds is decided by whether 

its first prosodic domain -- where a high tone is inserted -

contains a linked high tone, i.e. is accented. (Moreover, the 

construction of two prosodic domains in compounding is 

supported by the (non) application of cyclic segmental rules to 

be discussed in the following chapters.) 

That affixation has only one prosodic domain is supported 

by the application of the OCP-triggered deletion rules. As we 

have seen, if affixed fo~s have two high tones, one of them 

is always deleted by rules initiated by the presence of two 

adjacent high tones. Moreover, affixes are distinguished in 

terms of del inking of the stem high tone. I have argued that 

del inking applies only if a new prosodic domain is created. 
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Therefore, the del inking affixes are mark~d as cyclic and the 

nondelinking ones as noncyclic. 

The distinction of cyclic and noncyclic affixes is 

independently motivated by the (non)application of segmental 

rules. As I will show in the next chapter, some segmental 

rules apply only with those suffixes that trigger del inking of 

the stem high tones. They do not take effect wi th those 

suffixes that do not undergo delinking. In order to capture 

this generalization in Japanese phonology, distinction between 

the two kinds of suffixes is needed. It is not the case, I 

claim, that individual affixes are marked as to trigger 

del inking of the stem high tone. Rather, the affixes are 

marked as cyclic or noncyclic. If an affix is cyclic, it 

undergoes cyclic tonal rules and cyclic segmental rules. 

otherwise, it does not. 

The following chapter provides motivation from the 

(non)application of segmental rules for the three-way 

distinction I am proposing in this dissertation. 
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APPENDIX TO CHAPTER 3 

I have provided morphological and prosodic 

subcategorization frames of cyclic and noncylic suffixes 

below. However, the list of affixes is not exhaustive. In 

addition, I have listed the rules, tonal and/or invisibility, 

which the affixes trigger. Recall that these suffixes belong 

to a single level. That is, they are not subcategorized with 

respect to the level to which the host of affixation belongs. 

As I have argued in Chapter 1, English affixes are 

prosodically subcategorized with respect to the level to which 

the host of affixation belongs. 

1. Cyclic Accented Suffixes with Linked High Tones 

a. 

Tonal Rules: High Tone Delinking and Floating High ~one 
Deletion. (See Section 3.4.3.1.) 

-mas: "copula" 

m-subcat [ [ 1 maslMc 

H 
I 

p-subcat [ [ 1 malpc s 

Invisibility: underlying 



b. -yoo: "volitional" 

m-subcat [[ 

p-s\.1bcat [[ 

] YOO]MC 

H 
I 

J yooJ pc 

Invisibility: none 

c. -bakari: "only" 

m-subcat [[ ] bakari]Mc 

H 

I 
p-subcat [[ ] bakari]pc 

Invisibility: none 

d. -dokoro: "DOKORO" 

m-subcat [[ 

p-Gubcat [[ 

] dokoro]Me 

H 

I 
] dokoro]pc 

Invisibility: none 
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2. Cyclic Accented Suffixes with Free High Tones 

Tonal Rules: High Tone Delinking, Tone Association, and 
Second Linked High Tone Deletion (see section 
304.3.1.). 

a. -reba: "subjunctive" 

b. 

m-subcat [ [ ] reba]MC 

H 

p-subcat [ [ ] re]pc ba 

Invisibility: underlying 

-rasi: "adjectival" 

m-subcat [[ ] rasi [ ]]M 

H 

p-subcat [[ ] rasi]pc 

Invisibility: none 

(See also section 3.4.6. for the discussion of 
bidependent suffixes.) 

c. -ro: "imperative", attaches to vowel-final stems 

m-subcat [[ 

p-subcat [[ 

] ro ]ttc 

H 

Invisibility: none 



d. -e: "imperative", att~ches to consonant-final stems 

m-subcat [ [ ] e]Mc 

H 

p-subcat. [ [ ] e]pc 

Invisibility: none 

3. Cyclic Unaccented Suffixes 

Tonal Rules: Tone Association (see Section 3.4.3.2.) 

a. -sase: "causative" 

m-subcat [[ ] sase]J.lc 

p-subcat [[ ] sa]pc se 

Invisibility: underlying 

b. -rare: "passive" 

m-subcat [[ 

p-subcat [[ 

] rare]MC 

] ra]pc re 

Invisibility: underlying 

c. -i "adectival present tense" 

m-subcat [ [ ] i]MC 

p-subcat [[ ]J~ 

Invisibility: underlying 
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d. -nagara: "while" 

m-subcat [[ 

p-s\lbcat [[ 

] llagara] Me 

] na]pc gara 

Invisibility: underlying 

e. -ru: "present tense" 

f. 

g. 

m-subcat [[ 

p-subcat [[ 

] ru]MC 

] ru]pc 

Invisibility: Mora Invisibility 

-ta: ."past tense" 

m-subcat [ [ 

p-subcat [ [ 

Invisibility: 

-te "continative 

m-subcat [[ 

p-subcat [[ 

] ta]MC 

] ta]pc 

Foot Invisibility 

tense" 

Invisibility: Foot Invisibility 

h. -ta(i): "desiderative" 

m-subcat [[ 

p-subcat [[ 

] ta [ 

Invisibility: underlying 

(See also section 3.4.6. for the discussion of 
bidependent suffixes.) 
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4. Noncyclic Accented Suffixes 

a. 

b. 

Tonal Rules: Floating High Tone Deletion, Second Linked 
High Tone Deletion, and Tone Association 
depending on the tonal underlying 
,representation (see section 3.4.4.) 

-sae: "emphatic" 

m-subcat [ [ 1 saelMnc 

H 
I 

p-subcat [ [ 1 salpnc e 

Invisibility: underlying 

-soo: "inferative" 

m-subcat . [[ 1 soolMnc 

p-subcat [[ 

Invisibility: underlying 

c. -tutu: "progressive" 

m-subcat [ [ ] tutU]Mnc 

H 
I 

p-subcat [ [ ] tu]pnc tu 

Invisibility: underlying 



d. -ne: "tag question" 

m-subcat [[ ] ne]Mnc 

H 
I 

p-subcat [ [ ] ne]pnc 

Invisibility: none 

e. -daroo: "inferative" 

m-subcat [ [ ] daroolMnc 

H 
I 

p-subcat [ [ ] daroo]pnc 

f. -kasira: "KASlRA" or "I wonder " 

m-subcat [[ 

p-subcat [[ 

1 kasiralMnc 

1 Hlpnc kasira. 

Invisibility: underlying (preaccenting) 

g. -wa: "emphatic" 

m-subcat [[ 

p-subcat [[ 

1 wal Hnc 

] Hlpnc wa 

Invisibility: underlying (preaccenting) 
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5. Noncyclic Unaccented Suffixes 

Tonal Rules: None 

a. -ku: "KU" 

nl-subcat [[ 

p-subcat [[ 

Invisibility: underlying and persistent 

(See section 3.4.5. for discussion of persistent 
invisibility.) 

b. -tq: "subjunctive" 

m-subcat [[ 

p-subcat [[ 

Invisibility: none 

c. -hodo: "HODO" 

m-subcat [[ 

p-subcat [[ 

] hodo]Hnc 

] hodo]pnc 

Invisibility: none 
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CHAPTER 4 

SEGMENTAL RULES APPLYING 

WITH CYCLIC AFFIXATION 

4.1. Introduction 

172 

The purpose of this chapter is twofold. One is to present 

nonlinear accounts of segmental rules that apply during verbal 

affixation. The other purpose is to show consequences of the 

three-way distinction of Japanese verbal morphology in terms 

of the (non)application of the segmental rules. These rules, 

which are cyclic, apply only when two consonants are adjacent. 

Such adjacency occurs only in affixation which creates only 

one new prosodic domain. The segmental rule do not take place 

with compounding because domain-internal adjacency of the two 

consonants are not created. They do not apply with noncyclic 

affixation, either. In this case, the nonapplication of the 

cyclic segmental rules is due to a mismatch between the cyclic 

status of the rules and t~e noncyclic domain. 

The explanation of nonapplication of the segmental rules 

with compounding and noncyclic affixation leads us to reject 

a Lexical Phonology approach to this asymmetry among 

morphological process (see, for example, Yoshiba (1983) and 
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Kitagawa (1986) for such an account). I will present 

arguments against Level Or.dering between compounding and 

affixation in Japanese verbal morphology. I will also show a 

consequence of invisibility of the desiderative suffix -tali) 

for the application of the segmental ~les. The invisibility 

has been motivated in the preceding chapter. 

This chapter has the following organization. First, I 

will discuss underlying representations of consonants and 

vowels assumed in this chapter. Then, in preparation for an 

argument for the three-way distinction of the verbal 

morphology, I will present nonlinear accounts of segmental 

rules that take place during cyclic suffixation in section 

4.3. After that, I will present an argument for Lexical 

Prosodic Phonology from the asymmetries between compounding 

and suffixation in terms of application of the segmental 

rules. The proposed account of the asymmetries argues against 

a Level Ordering approach to the asymmetries. section 4.5. 

lays out consequences of invisibility and the cyclic status of 

some suffixes and the domain for application of the segmental 

rules. Finally, I conclude that Lexical Prosodic Phonology is 

motivated by behavior of the segmental rules. 

4.2. Feature Geometry and Underspecification of Segments 

In this dissertation, I make two theoretical assumptions 

about the representation of segments. First, I assume a 
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hierachical structure of segments (see Clements (1985), Sagey 

(1986), Schein and steriade (1986), Archangeli and Pulleyblank 

(1986, 1989), and others).' • In this view, phonological 

features are grouped together into phonological units called 

nodes. The structure is presented in (~). 

1 I am not arguing for this feature geometry in this 
dissertation. Instead, I refer the interested reader to the 
works cited in this section. 



(1) Hierarchical structure of segments2 

m 
I 
I 
I 

\ 
T I 

\ 

H 

I L 
II [consonantal] 
R 
I \ [continuant] 

~~~ 
/ I [nasal] 

[voiced] PL 
II 

LB I 
I CR 

[rOUnd~ 
[anterior] 

[distribu ed] 
DS 

[high]/l\ 
I [back] 

[low] 
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( m = mora, T = Tonal node, H = high tone, L = low tone, R = 
Root noda, SL = Supralaryngeal node, LR = Laryngeal node) 

with the hierachical structure of segments, assimilation is 

interpreted as a consequence of spreading rules (see works 

cited above). For example, spreading of the Place node results 

in Place Assimilation. 

Another assumption I make is the theory of radical 

2 I represent tone with H(igh Tone) and L(ow Tone) for 
the sake of simplicity. According to yip (1980), Clements 
(1981), and Pulleyblank (1983,1986), these tones are the 
results of combinations of the tonal features [upper] and 
[raised]. For details, see works cited. 
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underspecification (see Archangeli (1984,1988) and Archangeli 

and Pulleyblank (1986,1989, and in prep(aration». Under this 

theory, only unpredictable feature values are present in the 

underlying representations3 : predictable feature values are 

inserted by default or complement ru~es.4 with this view, 

Japanese vowels have the following underlying representations 

(UR) • 

(2) Underlying Representations of Japanese Vowels 

high 
low 
back 

i e a o u 

The underlying representation suggests that every vowel in 

Japanese has at least one feature dominated by the Dorsal node 

in the UR -- all the vocalic features are dominated by the 

Dorsal node (see Figure (1». ~he unspecified feature values 

are inserted by the following default insertion rules. 

3 In this theory, a node (an upper unit dominating lower 
units) is not specified in the underlying representation if 
its specification is predictable. 

4 Archangeli and Pulleyblank (in prep), following Keating 
(1988), Pierrehumbert and Beckman (1988), and Cohn (1989), 
claim that not all predictable feature values are inserted by 
default or complement . rules. In other words, some feature 
specifications may be missing in the surface representation of 
segments. However, I will keep this issue open since their 
claim is beyond the scope of this dissertation. 
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(3) Default Insertion 

a. [ ] --> [+high] 

b. [-back] --> [-low] 

c. [ ] --> [+low] 

d. [ ] --> [+back] 

The argument for the underlying representations comes 

from vowel merger. As shown in (4), two vowels in word-final 

position make a long vowel (see also Ishihara (1989b) and 

Yoshimura (1989».5 

(4) Long Vowel Formation 

a. tiisai --> tiisee "small-(adj)prs" 

b. kurai --> kuree "dark-(adj)prs" 

c. amai --> amee "sweet-(adj)prs" 

c. omosiroi --> omosiree "funny-(adj)prs" 

d. hosoi --> hosee "thin-(adj)prs" 

e. osoi --> osee IIslow-(adj)prsil 

I claim that the long vowels are derived by rightward 

spreading of [-high] and leftward spreading of [-back] as 

5 Yoshimura (1989) assumes that Japanese vowels have 
[high], [round], and [back]. In this section, however, I do 
not argue for my assumption that Japanese vowels have [low] 
instead of [round] since all I want to show is that only 
unpredictable feature values are present in underlying 
representation. 



shown in (5)~ (The lower case XiS represent vowels.) 

(5) 

a. [-high] spreading 

[-hi] 
II'. ... .... ". 

V V 

c. Output 

[-hi] 
I \ 
v v 

\ I 
[-bk] 

b. [-back] spreading 
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After the two spreading rules, [-low] is inserted by (3b) and 

the outcome is a vowel with [-high, -low, -back], i.e. LgL. 

If all the features are present in underlying 

representation, then each of [+high], [+low] and [+back] must 

be deleted before the rules in (5) apply. Otherwise, 

unacceptable feature combination such as [+high, -high] and 

[+back, -back] would be created. In other words, the 

underlying representation of vowels in (2) provides a simpler 

derivation of the long vowel formation as opposed to one where 

feature values are fully specified in the underlying 

representations. Recall from the preceding chapter that 

Derivational Simplicity criterion (DSC) repeated below claims 

the grammar choses simplest derivation. 
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(6) Derivational Simplicity criterion (Kiparsky (1982a.:57) 

Among a.lternatives, the gra.mmar choses the simplest 
derivation. 

Thus, the criterion determines that the underlying 

representation of vowels is as given in (2). Radical 

underspecification in the UR leads to the simplest derivation 

of the formation of long vowels. DSC, in principle, does not 

address options between grammatical theories i.e. 

underspecification vs. full specification. Instead, it 

addresses options within a grammar. However, I am assuming 

that DSC can determine options within the grammar of a 

language, i.e. Japanese, since both underspecition and full 

specification refer to the derivations in the Japanese 

grammar. 

Vowels are not the only segments that have underlying 

representations where all predictable features are 

unspecified. Consonant features are also unspecified if its 

value is predictable. I will assume the following 

underspecification of consonants in Japanese. (In Figure (7), 

the following abbreviations are assumed: vc = voiced, son = 

sonorant, nas = nasal, cont = continuant, LB = LABIAL, CR = 
CORONAL, and DS = DORSAL.) 
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(7) Underlying representations of Japanese consonants. 

Obstruents /p, b, t, d, s, z, k, g/ 

/p/ /b/ /t/ /d/ /s/ /z/ /k/ /g/ 
cons 
vc + + + + 
son 
nas 
cont 
Place LB LB CR CR CR CR OS OS 

Sonorants /w, m, n, r, y/ 

/w/ /m/ /n/ /r/ /y/ 
cons 
vc 
son + + + 
nas + + 
cont 
Place LB LB CR CR OS 

Unspecified feature values are inserted by the following 

default or complement rules. 

(8) Unspecified Feature Value Insertion 

a. [ ] --> [+cons] 

b. [ ] --> [+cont] 

c. [+nas] --> [+son] 

d. [+son] --> [+vc] 

e. [+nas] --> [-cont] 

d. [ ] --> [-vc] 

e. [ ] --> [-nas] 

f. [ ] --> [-son] 
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Default insertion of [+consonantal] is needed since 

consonants must be distinguished from vowels in the 

application of phonological rules. The distinction is made by 

the feature specification. It should be noted here that a 

constraint is required so that only rel,evant segments acquire 

[+consonantal]. The constraint forbids [+consonantal] to be 

inserted into a segment if its Dorsal node dominates (vocalic) 

features; as the figures in (1) and (2) reveal, every vowel 

has at least one feature dominated by the Dorsal node. In 

this way, the underlying representation of vowels can 

distinguish vO\-lels from consonants. However, this does not 

mean that [+consonantal] is irrelevant in the application of 

segmental rules. The rules involves a consonant without Dorsal 

features. That is, they refer to absence of the features. With 

the assumption that phonological rules cannot refer to absence 

of some units, [+consonantal] is needed to distinguish vowels 

from consonants (for details, see Section 4.3.1). 

Furthermore, the default insertion rule in (8b) does not 

apply to nasals since Japanese, like many other languages, 

does not allow the feature combination of [+nasal] and 

[+continuant] (see Pulleyblank (1989) for more discussion on 

nasality). Thus, nasals acquire [-continuant] though (8e). 

In summary, only unpredictable specifications of features 

and nodes are present, grouped together in a hierachical 

structure, in underlying representations of vowels and 
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consonants. Predictable specifications are inserted by default 

or complement rules. 

4.3. Accounting for Segmental A1ternations 

This section examines segmental alternations which are 

seen in cyclic suffixation. As shown in Chapte:t' 2, Japanese 

does not allow a coda consonant unless it is a part of a 

geminate or a homorganic consonant cluster. This coda 

constraint triggers several segmental rules when suffixation 

causes two consonants to be adjacent. For example, when a 

cyclic causative suffix ~sase and a cyclic past tense suffix 

-ta are attached to a consonant-final stem, the structures 

depicted in (9a) and (9b), respectively, are derived after 

moraification. (I assume that moraification applies before any 

segmental rules for the sake of representation of some rules.) 

The invisibility of the stem final mora dominating a consonant 

(see Chapter 2, section 2.2.3) is lost by suffixation. 

(9) 

a. Causative -sase b. Past Tense -ta 

6 6 6 6 

I I I I 
m mm m m m m m 

II II I II II II I II 
[k 0 rob s alp s e [k 0 rob t alp 

In the case of suffixation of causative -sase, the suffix-
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initial consonant deletes as demonstrated by the data in (10) 

(10) causative suffixation 

a. kak-sase --> kakase "write-caus" 

b. yom-sase --> yomase "read-caus" 

c. tor-sase --> torase "take-cause" 

d. yow-sase --> yowase "get drunk-caus" 

e. sin-sase --> sinase "die-caus" 

f. tabe-sase --> tabesase "eat-caus" 

The form in. (10f) illustrates that when the stem is vowel

final, the suffix-initial consonant does not delete. 

By contrast, the past tense suffix triggers various 

segmental rules as illustrated by the example in (11). In this 

chapter, epenthetic vowels are marked in two different ways. 

They are marked by square brackets both in the figures 

presenting examples and in the text. However, they are 

underlined in the figures presenting derivations. 



(11) Past tense suffixation 

Ik,gl - IiI 

a. kak-ta --> 

b. kag-ta --> 

Ib, m, nj - Inl 

c. tob-ta --> 

d. 

e. 

yom-ta --> 

sin-ta --> 

/r, w, t/ - It/ 

f. tor-ta --> 

g. yow-ta --> 

h. kat-ta --> 

epenthesis 

i. kas-ta --> 

no change 

j. tabe-ta --> 

kaLilla "write-pst" 

ka.£.i.1ga "sniff-pst" 

tonda "fly-pst" 

yonda "read-pst" 

sinda "die-pst" 

totta "take-pst" 

yotta "get drunk-pst" 

katta "win-pst" 

kasfilta "lend-pst" 

tabeta "eat-pst" 

:1.84 

The forms in (lla-b) show that the stem-final velar is 

replaced by a high front vowel -- [-continuant] Deletion. The 

form in (110) shows that the voiced labial obstruent becomes 

a nasal Nasalization. The forms in (llc-e) demonstrate 

that the place of articulation of the stem-final nasal 

assimilates to that of the suffix-initial consonant -- Place 

Assimilation. The forms in (llb-f) demonstrate that the 

suffix-initial consonant becomes voiced after voiced 



185 

consonants or nasals --Consonant Voicing. The forms in (llf-h) 

show that a stem-final sonorant or LtL totally assimilates to 

the following consonant -- Gemination. The form in (lli) 

demonstrates that a high front vowel is inserted between L2L 

and LtL (epenth9tic vowels are marked by square brackets both 

in the figure 2nd the text). Finally, the form in (llj) shows 

that nothing happens when the stem is vowel-final. Moreover, 

as I will show later, the deletion rules applying with -ta 

suffixation are all triggered by the Obligatory Contour 

Principle (OCP) discussed in the preceding chapter (Yip (1988) 

also presents number of cases of the OCP-triggered rules). 

That is,- Japanese does not allow two tokens of a segmental 

unit to be adjac~nt to each other. 

However, not all cyclic suffixes trigger the segmental 

rules. For example, suffix-initial nasal consonants do not 

trigger any of the segmental rules mentioned above when they 

follow stem-final consonants. Examples of affixation of a 

suffix beginning with a nasal are provided in (12): ~ is a 

copulative suffix. (The suffix is cyclic since it triggers a 

cyclic rule, High Tone Delinking. For details, see Chapter 2, 

section 3.4.3.) 
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(12) stem Past tense Copulative Gloss of stem 

a. kak ka[i]ta kak[i]mas "write" 

b. kag ka[i]da kag[i]mas "sniff" 

c. tob tonda tob[i]mas "fly" 

d. yom yond a yom[i]mas 'Pread" 

e. sin sinda sin[i]mas "die" 

f. tor totta tor[i]mas "take" 

g. yow yotta yo[i]mas "get drunk" 

h. kat katta kat[i]mas "win" 

I propose that the trigger of the segmental rules illustrated 

by' the examples in (11) is. conditioned by an underlying 

feature [-continuant], which nasals do not have in underlying 

representation as seen in (7). 

In what follows, I will present accounts of the segmental 

phenomena demonstrated by the data in (10) and (11). 

4.3.1. continuant Deletion and Moraification 

This section presents accounts of a deletion rule and 

restructuring of moraic structures that apply with some 

suffixation Formulating a rule for this phenomenon, I will 

show that the features [+continuant] and [+consonantal] 

both of them inserted by default rules -- are needed to 

condition the target and the trigger, respectively. I will 

also show that this rule applies before moraification. 
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4.3.1.1. continuant Deletion 

When a consonant-final stem is followed by a suffix 

beginning with L2L, iYL, or~, the suffix-initial consonant 

deletes. This rule is called continuant Deletion since the 

targets have [+continuant], as I will show. Relevant suffixes 

include -sase "causative", =-:t;'are "passive", '-reba 

"subjunctive", .=.t:Y "present tense i ', and -yo a "volitional". I 

have provided examples of Continuant Deletion with various 

kinds of suffixation in (13). Stem-final vowels do not trigger 

this rule as seen below. 



188 

(13) continuant Deletion 

/s/ --> 0 

a. kak ~ sase --> kakase "write-calls" 

b. yom - sase --> yomase "read-caus" 

c. tabe - sase --> tabesase "eat-caus" 

/r/ --> 0 

d. kak - ru --> kaku "write-prs" 

e. yom - ru --> yomu "write-prs" 

f. tabe - ru --> taberu "eat-prs" 

/y/ --> 0 

g. kak - yoo --> kakoo "write-vlt" 

h. yom - yoo --> yomoo "read-vlt" 

i. tabe - yoo --> tabeyoo "eat-vlt" 

The consonants which delete with suffixation constitute a 

natural class: all Qf them are [+continuant] .6 The two 

sonorants ~ and LYL acquire the feature through default 

insertion. That is, default [+continuant] insertion applies at 

a relatively earlier stage of the lexical derivation. (Nasals, 

al though they are sonorants, are not the target of this 

deletion rule since continuant nasals are not allowed in 

Japanese as in many other languages (for details of this 

constraint, see Pulleyblank (1989).) 

6 Japanese does not have any cyclic suffix which begins 
with ~, a nonnasal sonorant which is also [+continuant]. 

" 
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The deletion rule is formulated in (14). The target must 

be conditioned with [+continuant]. Otherwise, the rule would 

j.ncorrectly delete a coronal stop following a coronal 

continuant as in kas-t.a :'lend-past". The correct form is 

kas[i]-ta not *kasa. 

(14) continuant Deletion 

R R 
I I 

[+cons] I 
[+cont] 

--> R 
I 

[+cons] 

On the other hand, the trigger must be conditioned with 

[+consonantal] since vowel do not trigger the rule as shown in 

(13) • 

The following discussion argues for conditioning the 

target with [+consonantal]. Recall that the stem-final mora, 

dominating a vowel, a CV sequence, or a consonant, becomes 

invisible before syllabification applies in the stem cycle 

(cf. Chapter 2, section 2.5). However, the invisiblity is lost 

when suffixation applies (for details of the loss of 

invisibility due to affixation, see Chapter 1 and Inkelas 

(1989, 1990). Thus, the following structures are derived. 



(14) 

a. 
6 
I 
mm 

II I 
[t 0 b s alp s e 

tob-sase "fly-caus" 

b. 
6 
I 
m m 

II I 
[t a e s alp s e 
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tae~sase "tolerate-sase" 

Provided that the stem-final mora dominates a consonant or a 

vowel, it is impossible to distinguish a consonant from a 

vowel in terms of moraic structure. Thus, I argue that the 

feature [consonantal 1 is needed to make the distinction. 

Nevertheless, it is possible to distinguish a consonant 

from a vowel if dorsal features are brought into 

consideration. That is, since every vowel in Japanese has a 

dorsal feature as seen in (2), a segment with such a feature 

is a vowel. However, this distinction is irrelevant for 

conditioning the target of the rule since the rule cannot be 

formulated referring to the absence of dorsal features. 

Therefore, referring to the feature [+consonantall is the only 

way to distinguish consonants from vowels in the application 

of phonological rules that distinguish the two kinds of 

segments. That [+consonantal 1 is needed means that the feature 

value is inserted by a default rule before continuant Deletion 

takes place. But [+consonantall is not inserted into segments 

that have the Dorsal features: if a segment has at least one 

I 
r--' ~"C'_ .. 
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Dorsal feature, it is a vowel, not a consonant. 

The derivation of kakare «-- kak-rare) "write-passive" 

is presented below in (15). First, the sonorant acquires 

[+continuant] by a default rule as illustrated by the process 

in (lSa-b) the stem-final consonant has acquired 

[+continuant] in, the stem cycle. Since the insertion of 

[+continuant] makes the suffix-initial consonant the target of 

the rule, deletion applies as shown in (lSb-c). 

(15) 

a. 

c. 

[k a k r a r e]p 
I 

[+cons] 

[k a k a r e]p 
I 

[+cons] 

b. 
--> [k a k r a r e]p --> 

I I 
[+cons] I 

[+cont] 

To sum up, continuant Deletion applies after segments 

unspecified for continuance in underlying representation have 

acquired [+continuant]. The trigger of this rule must be 

conditioned with the feature [+consonantal] in order to 

distinguish c'onsonants from vowels in the application of 

segmental rules. 
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4.3.1.2. Moraification 

The result of continuant Deletion is an environment where 

a consonant and a vowel are adj acent as seen in kak-ase 

"write-caus" (for more examplef3, see (13». As suggested by 

the description of the data, the stem final consonant and the 

following vowel form a syllable. In other words, they are 

dominated by a mora. As discussed in Zec (1988), this 

moraification is a result of another device of assigning a 

mora to a segment. (In Chapter 2, I showed that moraification 

has three processes: assigning a mora to a vowel, 

incorporating a prevocalic consonant into a mora dominating a 

vowel, and assigning a mora. to a postvocalic consonant; see 

also Yoshiba (1983).) Following Zec, I assume that in this 

case of moraification, which I refer to as Incorporation of 

Vowels to Moras, a vowel is linked to a preceding mora if 

there is one. 

(16) Incorporation of Vowels to Moras 

m m 
I II 
c v --> c v 

The derivation of this moraification is presented in 

(17). First, suffixation of -sase "causative" results in 

adj acency between the stem-final consonant and the suffix

initial continuant as in (17a). Then, continuant Deletion 
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deletes the second consonant creating an environment where a 

vowel is followed a consonant (see (17b». When moraification 

applies, the vowel is associated to the preceding mora as seen 

in (17c). 

(17) 

a. b. 

mm mm 
II I II I 

[k a k - s aJp s e --> [k a k alp s e --> 

c. 

mm 
II 1\ 

[k a k alp s e 

The incorporation of the suffix-initial vowels into the 

stem-final moras dominating only consonants applies even if 

the suffix-initial vowel is moraic in underlying 

representation. Furthermore, the rule precedes the projection 

of moras from vowels (cf • Chapter 2, section 2.2). The 

argument for the ordering is hased on the moraification of the 

suffixes with long vowels such as -yoo "volitional!!. As seen 

in (18a), the suffix vowel has a mora in UR. After the suffix

initial consonant deletes, the vowel with a mora is 

incorporated into the stem-final mora dominating only a 

consonant as illustrated by the derivation in (18b-c). The 
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result is a vowel dominated by two moras, i.e. a long vowel. 

Then, proj ection of a mora from the vowel is no longer 

possible since it would create a trimoraic, or superlong, 

vowel which is not allowed in Japanese. 

(18) 

a. 

d. 

mm m 
II I I 

[k a k-y o]p 

mmmm 
II 1\11 

*[k a k 0 ]p 

b. 

--> 

mmm 
II I I 

[k a k o]p 

Thus the outcome is kakoo "write-vlt". 

c. 

--> 

mmm 
II 1\1 

[k a k o]p 

However, an incorrect form would be derived if the 

projection of a mora from the vowel precedes the incorporation 

of t~e vowel to a mora. First, the suffix-initial consonant 

deletes as seen in (19b). The suffix~initial vowel projects a 

syllable, resulting in a long vowel as illustrated in (19c). 

As a result, incorporation of the suffix-initial vowel into 

the stem-final mora is no longer possible since it would 

create a trimoraic vowel. 



(19) 

a. 

mm m 
II I I 

[k a k-y o]p 

d. 

mmmm 
II 1\11 

* [k a k 0 ]p 

-->. 

b. 

mmm 
II I I 

[k a k o]p 

c. 

-->. 
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mmmm 
II I II 

[k a k 0 ]p 

(Notice here that exactly the same structure is derived if the 

vowel incorporation, preceding the mora projection, does not 

apply. That is, nonapplication of the incorporation result in 

the structure as in (19b). Then, mora projection applies as 

shown in (19c).) 

The outcome of the second cycle moraification depicted in 

(19) results in the structure in (20a). When syllabification 

applies, the mora dominating only a consonant projects a 

syllable as seen in (20b) since it cannot be a coda -- a coda 

is only possible if it is a part of a geminate or a 

homorgarnic consonant cluster (for detais, see Chapter 2). 

Then. a vowel is inserted to make the peak of the syllable as 

shown in (20c). Thus, the result is *kak[i]oo, not kakoo 

"write-vlt". 
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(20) 

a. 

6 666 6 6 6 
I I I 1\ I I 1\ 
mmmm mmmm m mmm 

II I II II I II II I! /1 
[k a k 0 lp --> [k a k 0 lp --> [k a k i 0 lp 

Therefore, the suffix-initial vowel must be incorporated to 

the stem-final mora dominating only a consonant before mora 

projection applies. 

The discussion above argued that Incorporation of Vowels 

to Moras precedes mora projection. However, the incorporation 

rule applies only in derived environment. That is, it does not 

apply to the underived stems. As discussed in Chapter 2, an 

underlying geminate, such as one in batta "grasshoppers", has 

a mora (see (22a). When moraification applies, the vowel 

following the consonant with mora is not incorporated into the 

mora. Instead, it projects a mora as seen in (22b). Then, the 

consonant with mora is associated with the following mora, 

resulting in a geminate, as shown in (22c). 

(22) 

a. 
m 
I 

[b a t alp --> 

b. 
mmm 
I I I 

[b a t alp 

c. 

--> 

mmm 
II III 

[b a t alp 
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By contrast, if the moraification rule incorporating a 

vowel to the preceding mora applies in the underived stem, no 

geminate surfaces as illustrated by the derivation below. When 

vowels undergo moraification, the vowel following the 

consonant with a mora is incorporated into the mora and the 

other vowel projects a mora (see (23b). Then, the only 

remaining prevocalic consonant is incorporated into the mora 

dominating the following vowel as seen in (23C). Thus, the 

result is *bata instead of batta "grasshoppers". 

(23) 

a. b. 
m 
I 

[b a t alp --> 

mm 
I 1\ 

[b a t alp --> 

c. 
mm 

II 1\ 
[b a t alp 

Thus, the conclusion is that Incorporation of Vowels to Moras 

does not apply to underived stems. Instead, it applies only in 

derived environment. 7 

7 On the other hand, projection of a mora from a moraic 
vowel must apply only in the nonderived environment: the 
projection of the mora follows the incorporation of the suffix 
vowel into the stem-final mora. otherwise, long vowels would 
incorrectly be derived as demonstrated by kak-ru "write-prs". 
First, the suffix-initial consonant deletes as seen in (ii). 
Then, the suffix vowel is incorporated into the stem final 
mora dominating only a consonant (see (iii». Finally, the 
suffix vowel projects a mora (see (iv». As a result, kakuu, 
not kaku, is derived. 
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In summary, Incorporation of Vowels to Moras, applying 

only in the derived environments, precedes mora projection 

from vowels. This rule applies even if the suffix-initial 

vowel has a mora in underlying representation. 

4.3.1.3. Summary 

continuant Deletion applies when suffixation results in 

an environment where a continuant follows another consonant. 

This rule applies before moraification, creating the 

adjcacency of a moraified consonant and an unmoraified 

consonant. In this environment, the vowel is incorporated into 

the preceding mora to result in a moraic CV. 

4.3.2. Consonant voicing 

When a consonant unspecified for voicing follows voiced 

consonants, it surfaces as a voiced consonant. It also shows 

up as a voiced consonant following nasals which are not 

specified for voicing in underlying representations -- the 

argument for not specifying nasals for voicing in UR will be 

i. 
mm 

1/ / 
k a k-r u 

iv. 
m mm 

1/ 1/1 
* k a k u 

--> 

ii. 
mm 

1/ / 
k a k u 

iv. 

--> 

mm 
1/ /\ 

k a k u 
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presented in the next chapter. I have provided examples of the 

voicing of the consonant in (24).8 

(24) Consonant Voicing 

stem Past continuative Gloss of stem 

a. kag ka[i]da ka[i]de "sniff" 

b. tog to[i]da to[i]de "sharpen" 

c. yob yond a yonde "call" 

d. tob yonda tonde "fly" 

e. yom yonda yonde "read" 

f. hohoem hohoenda hohoende "smile" 

g. sin sinda sinde Itdie" 

In this section, I will argue that two rules are 

responsible for voicing of the suffix-initial consonants. 

After presenting the formulation and application of each rule, 

I will offer an explanation for why two rules are needed in 

order to account for the voicing of consonants. I will also 

present an argument for cyclicity of the voicing rules and of 

the suffixes -ta and -te, which in turn indicate that every 

8 Suffix -te is used in the following way. 

Taroo-wa asagohan-o tabete, heya-o deta. 
Taro-TOP breakfast-ACC eat-contn room-ACC go out-pst 
"Taro ate breakfast and left (his) room." 

According to Terry Langendoen (p.c), this suffix is what is 
traditionally called continuative tense. 
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rule applying with -ta (and -te) suffixation is cyclic. 

One rule, which I call Voicing Spread, applies when a 

trigger consonant -- from which a feature or node spreads 

has [+voiced]. The rule is formulated in (25) and applies as 

illustrated in (26) • (In the ~igure, the graphic 

representations of the rule and its application do not include 

the Laryngeal node, which dominates the feature [+voiced], 

because its presence is not crucial for the rule formulation. 

See Clements (1985) for this convention) 

(25) Voicing spread 

R .R 
L,'~" 

[+vc] 

(26) 

[t 0 b .. t alp 
I .. " .' 

[+vc] 

output: tobga --> tonga 

Nasalization of LQL will be discussed in section 4.3.4. 

As shown above, the suffix initial consonants show up as 

voiced stops after nasals even though the latter is unspecifed 

for voicing. I propose that this voicing is the result of 

r+voiced] Insertion which is conditioned by the presence of 

[+nasal]. The formulation of the rule is presented in (27). 



(27) [+voicedl Insertion 

R 
I 
SL 
I 

[+nas] 

R 
\[-cont] 

--> 

R R 
I I \[-cont] 
SL I 
I [+vc] 

[+nas] 
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The derivation of sinda "die-pst" is given below as an 

example. 

(28) 

a. 
[s i n t a]p--> 

I \[-cont] 
SL 
I 

[+nas] 

b. 
[s i n t a]p 

I I \[-cont] 
SL I 
I [+vc] 

[+nas] 

The oel' plays a crucial role in the phonology of Japanese 

(see Chapter 3 and Chapter 5). As discussed in Ito and Mester 

(1986) and Ishihara (1989a), Japanese does not allow two 

voiced obstruents wi thin a word (see also Chapter 5). However, 

the voicing of the suffix-initial consonant via [+voiced] 

Insertion is not affected by the presence of a voiced 

obstruent in the stem as illustrated by the examples in (29). 
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(29) 

a. nozom-ta --> noz.onda / *noz.onta "wish-pst" 

b. sugom-ta --> sugonda / *sugonta "threaten-pst" 

c. tizim-ta --> tiz.inda / *tiz.inta "shrink-pst" 

d. ogam-ta --> oganda / *oganj:a "pray:-pst" 

e. hagem-ta --> hagenga / *hagen:t,a "endeavor-pst" 

As illustrated in (29), the insertion of [+voiced] results in 

the presence of two tokens of [+voiced], clearly violating the 

OCP. As I will show in Chapter 5, the insertion of [+voiced] 

is rej ected if the domain contains another token of the 

feature. However, this is not the case for [+voiced] 

Insertion. 

(30) 

[+vc] 
I 

[+vc] 
I 

[n 0 Z 0 m - t alp 
I 

[+nas] 

In order to account for the case of clear violation of the 

OCP, I stipulate that the conditioning the rule with [+nasal] 

somehow causes the OCP not to apply in the structure. 9 

9 One possible explanation assumes the following. 1) The 
two rules rendaku and r+voicedl Insertion actually insert two 
different units as suggested by Diana Archangeli (p.c.). The 
former insert [+voiced] without any association line, while 
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Furthermore, voicing of the suffix-initial consonant via 

[+voiced] Insertion demonstrates that the rule is cyclic and 

therefore that the suffix undergoing this voicing is also 

cyclic. The argument is as follows. As shown in (31), this 

rule does not apply to stems. 

(31) No Consonant Voicing 

a. inmutto / *imbutto "input" 

b. inku / *ingu "ink" 

c. anmaiaa / *ambaiaa "umpire" 

d. anti / *andi "anti-" 

e. inka / *inga "Inca" 

the latter inserts [+voiced] with an association line. 

Rendaku: insert [+vcd] 

[+voiced] Insertion: insert [+vcd] 
I 

That is, the former rule inserts a free [+voiced] and the 
latter a linked [+voiced]. (For the notions of "free" and 
"linked" and their significance, see Archangeli and Pullyblank 
(in prep).) 2) The OCP itsels does not repair the possible 
ill-formed structures by rejecting insertion of phonological 
unit. Instead, it triggers a deletion rule which deletes 
floating features only. In other words, the OCP does not 
trigger deletion rules which delete linked features. with the 
two assumptions, we may hypothesize that [+voiced] insertion 
onto nasals would not result in deletion of the inserted 
feature because it is linked. However, this hypothesis does 
not hold since the OCP does trigger deletion of linked 
features. As demonstrated in Chapter 3, section 3.4.3, if the 
prosodic domain contains two linked high tones, the second one 
is deleted. With the assumption that this deletion rule is 
triggered by the oep, it is concluded that the principle does 
not distinguish "free" and "linked". 
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If the rule is noncyclic, the forms in (31) are expected to 

undergo the voicing. However, this is not what happens. Thus, 

the conclusion is that the rule is cyclic. Therefore, the 

suffix which triggers the rule must also be cyclic. 

I have postulated two different ru~es in order to account 

for voicing of the suffix initial consonant. One legitimate 

question is why two rules are needed for the phonological 

process which appears to be a resul t of one rule. The 

following discussion argues for positing two rules for voicing 

of the suffix initial consonant. As shown in (7) nasals are 

not specified for voicing in underlying representation. This 

is crucial for the application of rendaku which I discuss in 

the next chapter. Rendaku is a phonological process in which 

the stem-initial segment of the second member of a compound 

acquires [+voiced] by insertion and association of the 

feature. If the second member has a [+voiced] segment, reJ1.daku 

is blocked. However, sonorants including nasals do not 

hinder the application of the voicing. That is, they have not 

acquired [+voiced] by default insertion when rendaku applies. 

Since compounding and affixation belong to the same 

morphological level, it is impossible to assume that nasals 

acquired [+voiced] during affixation but not during 

compounding. Thus, the conclusion is that default [+voiced] 

insertion has not applied to nasals when affixation takes 

place. That is, there is no spreading of [+voiced] from 
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nasals. Therefore, voicing of the suffix initial consonant 

following a nasal is a result of [+vuiced] Insertion not 

[+voiced] Spreading. 

To sum up, Consonant voicing is a result of [+voiced] 

Spreading or [+voiced] Insertion. The ,former applies only if 

the suffix initial consonant is preceded by a consonant which 

is underlyingly voiced. The latter, on the other hand, is 

triggered by the stem final nasals. 

4.3.3. Gemination 

Suffixation of past tense -ta or continuative tense -te 

results in geminate LiL's when the suffix ends in LiL, ~, 

or ~ • I propose that the geminates are the result of two 

different deletions and moraification. One deletion rule, 

triggered by the OCP, deletes the stem-final LiL in front of 

the suffix-initial LtL. The stem final sonorants are deleted 

by the other deletion rules. The two deletion rules are both 

needed since the three consonants do not form a natural class. 

When the suffix-initial LtL is preceded by the stem final 

LtL, a geminate LiL is derived. I have provided examples in 

(32) • 
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(32) Gemination 

stem Past Continuative Gloss of stem 

a. kat katta katte "win" 

b. ut utta utte "hit" 

c. but butta butte "spank" 

d. tat tatta tatte !fstand" 

e. mat matta matte "wait" 

However, not every pair of identical Root nodes results in 

gemination. As illustrated by the examples in (33), two 

adjacent nasals do not surface as a geminate; instead, an 

epenthetic vowel intervenes. 

(33) 

a. yom - mas --> yom[i]mas / *yommas "read-cpl" 

b. nozom - mas --> nozom[i]mas / *nozommas "wish-cpl" 

c. tanom - mas --> tanom[i]mas / *tanommas flask-cpl" 

d. sin - nagara --> sin[i]nagara / *sinnagara "die-while" 

Therefore, this gemination is conditioned by [-continuant] 

which nasals have not acquired yet. 

I propose that the gemination involving the stem-final 

LJ;L is the result of three rules: the deletion of the 

consonant, Mora Filling, and moraification. The deletion rule, 
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called It/-Deletion, is formulated in (34).'0 

(34) It/-Deletion 

Rf 
[-cont]/I 

PL 
I 

COR 

R 
I ,[-cant] 
PL 
I 

COR 

--> 

R 
I,[-cont] 
PL 
I 

COR 

I assume that this rule is triggered by the OCP since it 

deletes one of the two adjacent tokens of a segment." 

The deletion of the first, not the second fj;L, is 

evidenced by the geminate ttl. If the rule deletes the second 

ttl which would not be independently dominated by a mora, 

there would be no compensatory lengthening as gemination since 

no unassociated mora results. The ordering between 

10 It is also possible that this gemination is the result 
of the merger of two tokens of ttl. However, the possibility 
is rejected: following Archangeli and Pulleyblank (in prep), 
I assume that Phonology has only two types of rules, deletion 
and insertion. 

l' An alternative account of the nonapplication of the 
oCP-triggered deletion rule nasals -- /rom/ --> /m[i]m/ and 
/nn/ --> /n[i]n/ -- is to assume the stipulation that they are 
not subject to the OCP. One argument for this assumption comes 
from Obstruent Nasalization. As seen below, the presence of 
another nasal within the same domain does not affect 
nasalization of LQL. 

narab-ta --> naranda "make line-pst" 
manab-ta --> mana,nda "learn-pst" 

If this stipulation is on the right track, it is not clear why 
nasals are not subject to the OCP. 
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moraification and the deletion of the suffix-initial consonant 

would not matter as shown in (35). I will not explain the 

derivation in the figure: what I want to show is that no 

unassociated mora would result if the second LtL deletes. 

(35) 

a. If the deletion precedes moraification (output: *mata) 

m m mm mm 
II I II I II 1\ 

[m a t t alp --> [m a t alp --> [m a t alP 

b. If the deletion follows moraification (output: *mataa) 

mm 
II I 

[m a t t alp 

mmm 
II 1\1 

[m a t alp 

--> 

mm m mmm 
II I II II I I 

[m a t t alp --> [m a t alp --> 

Thus, the conclusion is that the first LtL, not the second 

LtL, is the target of this deletion rule. 

Moreover, the deletion does not apply when the stem ends 

in a stop other than LtL as demonstrated by the examples in 

(36). That is, the target must be conditioned by the Coronal 

node. 
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(36) No Gemination 

a. tob-ta --> tonda / *totta "fly-pst" 

b. yob-ta --> yonda / *yotta "fly-pst" 

c. kak-ta --> kaLiJ.:ta / *katta "write-pstU 

d. tok-ta --> to[ilt,a / *totta "solve-pst" 

e. tog-ta --> toLiJ..ga / *totta "sharpen-pst" 

f. oyog-ta --> oyoLiJ..ga / *oyotta "swim-pst" 

On the other hand, it is not clear if the trigger must be 

conditioned by the Coronal node. We do not have data to show 

that only the coronal stop triggers this rule; Japanese does 

not have cyclic suffixes beginning with iRL, LQL, LQL, LkL, or 

LgL. However, with the assumption that this rule is triggered 

by the OCP, I suppose that it is also conditioned by the 

Coronal node. (Notice that the phenomenon can be accounted for 

as the result the deletion deletion rule whose trigger is 

conditioned only by [-continuant].) 

A sample derivation of the deletion rule is given below. 

(The ordering between this rule and moraification is not 

crucial for gemination. Instead, what is crucial is that 

projection of a mora from the suffix vowel precedes the 

filling of the unassociated mora derived by this rule. 

However, I assume that the deletion rule precedes moraificaion 

for the sake of discussion.) As illustrated in (37a), 

suffixation of past tense -ta to a stem ending with LJ;L 
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creates an adjacency of the coronal stop. In the environment, 

the first one deletes, leaving the mora dominating it 

unassociated as shown in (37b). I will show what happens 

after this deletion rule later after I discuss the deletion of 

the stem-final sonorants. 

(37) 

a. 

mm 
II I 

[m a t --> 

b. 

mm 
II 

[m a t alp 

Suffbcation of the past tense -ta or the continuative 

tense =te also results in geminate LtL's when the stem ends in 

a sonorant ~ or ~ -- Japanese does not have verb stems 

ending with LYL. I propose that this gemination is the result 

of the deletion of sonorants and moraification. 12 I have 

provided examples below. 

12 This gemination can also be the result of the leftward 
spreading of the Root node of LtL and moraification. However, 
I will not pursue this possibility in this dissertation. 
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(38) Gemination 

stem Past continuative Gloss of stem 

a. waraw waratta waratt.e "laugh" 

b. osow osotta osotte "attack" 

c. kaw katta katte "buy" 

d. kar katta katte "cut" 

e. tor totta totte "take" 

f. kaer kaetta kaette "go back" 

The deletion rule, called Sonorant Deletion, is 

formulated in (39). 

(39) Sonorant Deletion 

R R 
I I 
I [-cont] 
SL 
I 

[+son] 

--> 

R 
I 

[-cont] 

The application of this rule is presented in (40). (Again, the 

ordering between this deletion rule and moraification does not 

matter. Instead, what is crucial for gemination is that the 

filling of the unassociated mora derived by this rule applies 

between the mora projection from the suffix vowel and the 

incorporation of the consonant into the mora. I will assume 

for the sake of discussion that this deletion precedes 



212 

moraification.) The past tense suffixation creates the 

adjacency between a sonorant and a stop as seen in (40a). In 

this environment, the sonorant deletes as shown in the 

derivation (40a-b). 

( 40) 

a. b. 

mm mm 
II I II 

[t 0 r t alp --> [t 0 t alp 

As a result, the second mora in the domain is unassociated. 

In order to make the unassociated mora to be filled 

again, Mora Filling, as a spreading of the Root node applies. 

This rule applies after LtL Deletion or after Sonorant 

Deletion. The rule is formulated as in (41). The lower case 

Q stands for a consonant. 

(41) Mora Filling 

m m 
I 

c --> c 

This rule applies between the projection of a mora by the 

suffix vowel and the incorporation of the consonant into the 

proj ected mora. The following discussion presents argument for 

the ordering. The correct form is derived only in this 



213 

ordering as demonstrated by the derivation of matta from mat-

ta "wait-pst". First, the suffix vowel projects a mora as 

seen in (42b). Then, the free consonant is associated with the 

mora as shown in (42C) by Mora Filling. Finally, the consonant 

is incorporated into the mora dOl1!.inating the vowel as 

depicted in (42d), resulting in a geminate LtL. 

(42) 

a. 

d. 

mm 
II 

[m a t alp 

m m m 
II \ II 

[m a t alp 

--> 

b. 

mm 
II 

[m a --> 

c. 

mm 
II I 

[m a t 

On the other hand, if Mora Filling follows the 

incorporation of the consonant, the result is the derivation 

of an incorrect form as demonstrated below. 

(43) 

a. b. 

m m 
II 

[m a t a] p --> 

mm m 
I II 

[m a t alp --> 

c. 

mm m 
Il II 

[m a t alp 
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First, the suffix vowel projects a mora as seen in (43b). 

Then, the prevocalic consonant is incorported into the 

projected mora. After this incorporation, Mora Filling would 

not apply since its application would violate Linking 

Constraint (Hayes (1986a) stated below .• 

(44) Linking Constraint 

Associat:i.on lines in structural descriptions are 
interpreted as exhaustive. (Hayes (1986a:331» 

The structural description of the rule formulated in (41) does 

not have any association line on the consonant. However/ in 

the environment depicted in (43C), there is an association 

line between the consonant and the mora dominating the suffix 

vowel. (Notice that Mora Filling scans both the mora tier. and 

the Root node tier -- for details of scansion, see Archangeli 

and Pulleyblank (1987) .) Therefore, the rule cannot apply. As 

a result, the unassociated mora remains intact -- i. e. no 

geminate would be derived. Thus, the .conc1usion is that Mora 

Filling must apply between the mora projection from the vowel 

and the incorporation of the prevocalic consonant into the 

mora. 13 

13 If the deletion rule (D) and Mora Filling (MF) precede 
the mora-projection, mata, not matta, would be derived, as 
demonstrated below: recall from section 4.3.1. that the 
incopr~ration of the suffix vowel (VI) into the preceding mora 
applies before the mora projection. After the incorporation of 
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To sum up, gemination applying when the stem ends in LtL 

or a sonorant is the result of three rules: deletion of the 

stem-final consonant, Mora Filling, and the incorporation of 

the prevocalic consonant into the mora dominating the vowel. 

What is crucial in gemination is that tl1e projection of a mora 

from the suffix vowel precedes Mora Filling. 

4.3.4. Nasalization 

Suffixation of past tense -ta and continuative tense -te 

triggers nasalization of some of the stem-final consonants. 

Presenting an account of this phenomenon, this section offers 

arguments for the following: 1) nasalization is a structurally 

simple rule although its effect is seen only in the voiced 

labial stop; 2) underspecification of certain feature values 

is simply due to predictability, not due to some sort of 

constraints, contrary to the claim made in Kiparksy (1985). 

4.3.4.1. Formulating Nasalization 

When the suffix initial LtL is preceded by a voiced 

labial obstruent, the labial obstruent gets nasalized. I call 

this phenomenon Nasalization. Examples are provided in (45). 

the vowel, the mora projection no longer applies. 

mm m mm mm 
II I II II I II 1\ 

mat t a --> m a t a --> mat a --> mat a 
D MF VI 
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( 45) Nasalization 

stem Past continuative Gloss of stem 

a. tob tonda tonde "fly" 

b. yob yond a yonde "call" 

c. asob asonda asonde "play" 

d. korob koronda koronde "tumble" 

e. manab mananda manande "learn" 

f. narab naranda narande "make a 
line" 

In order to account for such nasalization, I argue that 

[+nasal] is inserted when a consonant is followed by a 

nonnasal stop. The insertion rule is formulated in (46).14 

(46) Nasalization 

R R 
I I 

[+cons] I 
[-cont] 

R R 
II I 

[+cons] I I 
--> I [-cont] 

I 
SL 
I 

[+nas] 

Notice that the target is conditioned only with 

[+consonantal]. Since vowels do not trigger this rule 

14 I assume that Supralaryngeal node dominating [+nasal] 
is also inserted triggered by [+nasal] Insertion. For detail, 
see Archangeli and Pulleyblank (1986). 
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(Japanese does not have nasalized vowels), vowels should be 

distinguished from consonants. The only possible way to make 

the distinction in order to condition the rule is wi th 

[consonantal] (see the discussion in section 4.3.1.). 

As seen in (45) Nasalization shows its effect only in the 

voiced labial stop. That is, although the rule has a simple 

structural description as formulated in (46), it does not show 

any effect in other stem final consonants. Among the 

consonants appearing at the stem final position listed in 

(47), our concern is with LtL, LeL, ikL, LgL, ~, and LxL 

which do not undergo Nasalization. 

(47) stem final consonants 

fbI: tob "fly", asob "play" 

/m/: yom "read", tanom "ask" 

/t/: mat "wait", kat "win" 

lsI: kas "lend", das "emit" 

/n/: sin "die" 

/k/: kak "write", uk "float" 

/g/: kag "sniff", oyog "swim" 

/w/: waraw "laugh", aw "meet" 

/r/: tor "take", sar "leave" 

The following discussion shows why Nasalization does not take 

place in consonants other than LQL. First, LtL, ~, and ~ 
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would not be nasalized because of rule ordering. If the two 

cases of gemination discussed above precede Nasalization, each 

of these three consonants is a part of a geminate when the 

rule applies. Because of the Linking Constraint, Nasalization 

can not change a part of a geminate into a nasal •. 

Second, with the assumption that [+continuant] is 

inserted by a default rule before Nasalization (the feature is 

needed to condition continuant Deletion which I will discuss 

later), the rule does not affect L2L since Japanese does not 

allow feature co-occurrence of [+nasal] and [+continuant] (see 

Pulleyblank (1989) for the constraint in general). 

Third, the velars, ~ and LgL, are not nasalized since 

Japanese does not allow independent velar nasals within a 

prosodic domain. That is, Japanese has the f~llowing 

constraint. 

(48) Velar Nasal Constraint 

* SL 
I\[+nas] 
PL 
I 

nOR 

{Notice, however, that a velar nasal is allowed if it is a 



219 

part of a homorganic consonant cluster. 1S ) since Place 

Assimilation applies after Nasalization (see section 4.3.5.), 

insertion of [+nasal] into a velar would result in an 

independent velar nasal, violating the Velar Nasal Constraint 

as shown in (49b). 

(49) 

a. 

[k a k 
II 

[+cons] I 
I 
SL 
I 
PL 
I 

nOR 

t a]p 
I 
I 
[-cont] 

b. 

--> *[k a N 
II 

[+cons] I 
I 
SL 

[+nas]/1 
PL 
I 

nOR 

Thus, Nasalization do~s not apply to velars. 

t alp 
I 
I 
[-cont] 

As seen in (46), the target of the rule is not 

conditioned with [+voiced] or with the Labial node although 

1S The Velar Nasal Constraint does not apply to a velar 
nasal which is a part of a homorganic consonant cluster. As 
shown below, the Place node is branching. Thus, the structure 
is not subj ect to the constraint because of the Linking 
Constraint. 

N g 
I I 

SL SL 
[+nas]1 V 

PL 
I 

nOR 
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only the voiced labial stop undergoes Nasalization. The 

discussion above argues for absence of such condi tioning • 

Because the rule does not take effect in consonants other than 

LQL for the reasons discussed above, no conditioning is needed 

other than one with [+consonantal]. 

The derivation of tonda «-- tob-ta) "fly-pst" is 

presented below. 

(50) 

a. 
[+vc] 

I 
[t 0 b 

II 
[+cons] I 

SL 
I 
PL 
I 

LAB 

- t alp 
\[-cont] 

--> 

b. 
[+vc] 

I 
[t 0 b 

II 
[+cons] I 

SL 
[+nas]/1 

PL 
I 

LAB 

t alp 
\[-cont] 

Nasalization results in a labial nasal as shown in (50b), i.e. 

~ The labial nasal derived by Nasalization will undergo 

Place Assimilation discussed in the following section. 

In summary, Nasalization is a simple rule which 

potentially applies in general. However, the effect of the 

rule is seen only in LQL because of independent factors such 

as rule ordering and a constraint. Moreover, [+consonantal] is 

needed to condition the target. 
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4.3.4.2. Underspecification and Constraints 

This section argues that underspecification of features 

is simply because of predictability, not because of some 

constraints as claimed in y.iparsky (1985). The argument comes 

from application of Nasalization to the voiced labial stop. 

That the voiced labial stop is nasalized by a rule as 

illustrated in (50) provides a possible counterexample to 

structure Preservation as formulated in Kiparsky (1985). If a 

language, such as Japanese, has a constraint prohibi ting 

[+nasal] and [+voiced] from co-occurring within a segment in 

underived lexical representations, then it should be observed 

in the derived lexical representations as well. In order 

words, insertion of [+nasal] onto a segment with [+voiced] 

should be blocked because of structure Preservation. 16 

However, as demonstrated above, Nasalization creates a 

combination of features where [+nasal] co-exists with 

[+voiced], violating the putative constraint. 

One possible account for the problem above is to assume 

that such constraint is turned off when Nasalization applies. 

16 Kiparsky (1985:92-93) argues that [+sonorant] segments 
are unspecified for voicing in underlying representations 
because of a constraint which prohibits [+sonorant] from co
existing with any voicing feature. He claims that no rule 
inserts [+voiced] or [-voiced] onto a sonorant since structure 
Preservation does not allow such insertion. Under his view, a 
language which has nasals unspecified for voicing in 
underlying representation should have a feature co-occurrence 
constraint which prohibits [+nasal] from co-existing with 
[+voiced) (or [-voiced). 
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If this were the case, default [+voiced] insertion into nasals 

is expected to take effect since the constraint no longer 

prevents the default rule from taking effect. However, as 

discussed in section 4.3.2, default [+voiced] insertion should 

not apply because it would affect the application of xendaku. 

The conclusion from rendaku is that the constraint by means of 

* [+nasal« +voicedl is still active when -ta suffixation 

applies since -ta and rendaku are on same level. Thus, the 

feature [+nasal] could not be inserted onto the voiced segment 

because it would violate the constraint. 

The solution to this problem, I argue, is to assume that 

underspecification of voicing for nasals is simply because of 

predictability (see Archangeli (1984,1988», not because of a 

constraint on feature co-occurrence of [+nasal] and [+voiced]. 

That is, Japanese does not have such a constraint. In this 

view, Nasalization poses no problem because no constraints 

prevent [+nasal] from being inserted onto a voiced obstruent. 

Furthermore, default [+voiced] insertion onto nasals is not 

expected to happen during suffixation of -ta since default 

rules apply at the latest stage of the derivation unless it is 

necessary for them to apply at earlier stages (see Archangeli 

and Pulleyblank (1986, in prep». 

However, the claim made above does not exclude 

possibilities that some constraints such as one prohibiting 

[+round] from being combined with [-back] may affect vowel 
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systems of languages (see A:!:'changeli and Pulleyblank (in 

~». In fact, the predictability of [+nasal] acquiring 

[+voiced] is probably because of a constraint that prohibits 

[+nasa1] from co-existing with [-voiced] (cf. Pu11eyblank 

(1989». Thus, underspecification due to predictability must 

be distinguished from one due to constraints. The former 

allows a phonological rule to insert a feature specification 

missing in underlying representations. By contrast, the 

latter does not. 17 

To sum up, the discussion above leads us to a conclusion 

that underspecification of features does not have to be a 

result of feature co-occurrence constraints. 

4.3.4.3. Summary 

Nasalization inserts [+nasal] onto voiced obstruents. 

The rule does not need to be conditioned by a Labial node 

al though the effect is seen in the labial stop only. Rule 

17 It may be the case that children learn from the 
available data whether underspecification of a feature is due 
to constraints or due to predictability. That is, Japanese 
children learn that nasals are unspecified for voicing because 
its value in nasals is predictable. However, in order to 
achieve this learning, they must also know that Japanese does 
not allow the feature combination of [+nasal] and [-voiced]. 
This last claim depends on the hypothesis that Japanese has 
both [+voiced] and [-voiced]. (Mester and Ito (1989) argue 
that [-voiced] does not exist: it is a privative, or 
monovalent, feature under their view. On the other hand, Peng 
(1991) argues that voicing is a binary feature.) 
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ordering and a couple of constraints prohibiting the feature 

combination [+nasal, +continuant] and velar nasals lead us to 

simplification of the rule. Furthermore, this rule 

demonstrates that underspecification of feature values is due 

to their predictability, not because of any sort of constraint 

on feature combination. 

4.3.5. Place Assimilation 

When a nasal is followed by another consonant, a 

homorganic consonant cluster is created out of the two 

consonants. In other words, the place of articulation of the 

nasal assimilates to that of the consonant following the 

nasal. (As demonstrated by the examples in (51), this rule 

also applies to nasals derived by Obstruent Nasalization. That 

is, Place Assimilation follows Nasalization.) Examples of this 

assimilation are provided in (51). 

(51) Place Assimilation 

stem Past Continuative Gloss of stem 

a. yom yonda yonda "read" 

b. tanom tanonda tanonda "request" 

c. asob asonda asonda "play" 

d. tob tonda tonda "fly" 

e. sin sinda sinda "die" 
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This assimilation is a result of Place Node Spreading, 

which is formulated in (52). It appears to be necessary to 

condition the target with [+nasal] since, as shown in the data 

above, only nasals assimilate in place to that of the 

following consonant. However, the trigger does not need to be 

conditioned with any node dominated by the Place node since 

any consonant, as long as it has a Place node, can spread its 

Place node leftward. 

(52) Place Assimilation 

R R 
1 1 
SL SL ... I.... 1 

[+nas] .. ·.1 
[PLACE] 

A sample derivation of Place Assimilation is presented 

below in (53). The Place node of LtL spreads leftward onto the 

Supralaryngeal node of LmL; as a result, the original Place 

node of LmL deletes. It should be noted here that cyclic Place 

Assimilation changes the. structure of the stem-final 

consonant. However, the application is not blocked by the 

strict Cycle Condition (see Mascaro (1976), Kiparsky (1982a,b, 

1985), and others) since the environment is derived by 

suffixation. The consequence of this spreading is a homorganic 

consonant cluster which shares a Place node dominating a 



Coronal node. 

(53) 

a. 

[y 0 m -
I 
SL 

II 
[+nas] I 

PL 
I 

LAB 

t alp 
I 
SL 
I 
I 
PL 
I 

COR 

b. 

--> [yon tal 
I t p 

SL SL 
I ' ..... I 

[+nas] ''' .. .I 
PL 
I 

COR 
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To sum up, Place Assimilation is a result of leftward 

spreading of a Place node, which causes del inking of the 

Place node of the target nasal. 

4.3.6. [-continuant] Deletion 

The purpose of this section is twofold. One is to present 

an account of a phenomena in which velar consonants are 

replaced by an epenthetic vowel. The other is to show that 

phonological rules may apply between syllabification and 

epenthesis (see also Spring (1990». That is, epenthesis is 

not simustaneous with syllabification. 

In past tense suffixation, when a stem-final velar 

consonant is followed by the suffix-initial consonant, a high 

front vowel shows up, replacing the velar. I will show that 

this phenomenon is a result of a deletion rule and epenthesis. 
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I call the rule [-continuantlDeletion although its effect is 

seen only in velar consonants. Examples are provided in (54). 

(54) [-continuant] Deletion 

stem Past continuative Gloss of stem 

a. kak ka[i]ta ka[i]te "write" 

b. tog to[i]da to[i]de "sharpen" 

c. tok to[i]ta to[i]te "solve" 

d. wamek wame[i]ta wame[i]ta "shout" 

e. oyog oyo[i]da oyo[i]de "swim" 

I propose that the disappearance of a velar consonant in the 

environment is a result of deleting the Root node dominating 

[-continuant]. The deletion rule is formulated in (55). 

(55) [-continuant] Deletion 

R R 
I I 

[-cont] [-cont] --> 

R 
I 

[-cont] 

This is another case of the ocp-triggered deletion rules: when 

two tokens of identical uni ts are adj acent, one of them 

deletes because the adjacency violates the ocP. 

The simple formulation of the rule is argued for in the 

following way. As I will show, this rule is ordered after 

syllabification. That is, it is also ordered after rules 
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applying before syllabification i.e. two cases of 

gemination, Nasalization, Place Assimilation. When this rule 

applies, each nonnasal consonant, exceptL§L, ikL, andLgL, is 

a part of a (partial or full) geminate as seen in (56).18 

(56) structure After syllabification 

a. full geminate 

666 
I I I 
mm m 

II \ II 
[t 0 t alp 

I 
[-cont] 

totta <-- tor-ta 
"take-pst" 

Assuming that this deletion 

b. partial geminate 

666 
I I I 
mm m 

II I II 
[t 0 n d alp 

I I I \[+vc] 
[-cont] I I 

SL SL 
V 

PLACE 

tonda <-- tob-ta 
"fly-pst" 

rule cannot delete a part of a 

branching segment, it cannot delete the first part of a full 

geminate LtL, nor can it delete the first part of a partial 

geminate LnQL, i.e. Inl derived from LQL which has 

[-continuant]. On the other hand, the rule cannot delete LEL 
since the segment is not [-continuant]. Nasals are not the 

target of this deletion rule since they have not undergone the 

18 A segment branching at the Root node is a full 
geminate, whereas one branching at the Place node is a partial 
geminate (see Hayes (1986a) and Schein and steriade (1986». 
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default [-continuant] insertion. Thus, only velar consonants, 

which have not undergone any rule creating a (partial or full) 

geminate, show the effect of this rule. I am assuming that 

branching of [+voiced] due to voicing Spread does not affect 

this rule since it creates neither a full geminate or a 

partical geminate. 

The deletion rule, I argue, is ordered between 

syllabification and vowel epenthesis. Recall from Chapter 2 

that vowel epenthesis applies if a syllable does not have a 

vocalic nucleus. If [-continuant] Deletion follows 

syllabification but precedes epenthesis, it would create the 

structure in (S7a). And epenthesis is expected since the 

syllable dominating the segmentless mora has no vocalic 

nucleus. On the other hand, if deletion precedes 

syllabification, the structure on the left in (S7b) results 

and after syllabification, the structure on the right in (S7b) 

is derived since the empty mora can be the coda of the 

preceding syllable. The well-formedness condition of syllables 

prohibits a consonant to be the coda of a syllable if it has 

an independent Place node. 19 Thus, if a mora does not 

19 According Ito (1989), the well-formedness condition on 
syllables restricting the coda is formulated as the Coda 
Filter depicted below. 

Coda Filter (Ito (1989:224» 

* 
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dominate a consonant, the constraint would not rule out the 

association of the mora with the preceding syllable because 

there is no Place node to which the constraint refers to. Note 

that it is moras that are dominated by syllables. That is, 

syllabification is a process of association between m~ras and 

syllable. 

(57) 

a. b. 
6 6 6 6 6 6 
/ / / / 1\ / 
m m m m m m m m m 

1/ 1/ 1/ 1/ 1/ 1/ 
[k a t alp [ k a t alp --> [k a t alp 

For (57a), we do not have any special rule to insert a 

vowel under the empty mora. It is a general process in 

Japanese verbs to insert LiL when a syllable does not have a 

nucleus. On the other hand, a special rule is needed to fill 

in the segmentless mora in the structure on the right in 

(57b). Since the syllable already has a vocalic nucleus, the 

epenthetic vowel does not have to be inserted in order to make 

a syllable peak. If this proposal is correct, the ordering of 

/ 
PLACE 

That is, if a postvocalic consonant has a Place node, it 
cannot be syllabified as a coda. See Ito for more discussion 
of this issue. 
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syllabification, [-continuant] Deletion, and epenthesis 

demonstrate that phonological rules can apply between 

syllabification and epenthesis. 

Figure (58) depicts the derivation of ka.ri].ta "write-

past". First, moraification applies to the suffix as in 

(58a). Then, syllabification applies within the prosodic 

domain as illustrated in (58b). At this point, the velar stop 

deletes, leaving the mora empty (see (58c». Finally, since a 

syllable must have a vocalic nucleus, a high front vowel is 

inserted as shown in (58d). 

(58) 

a. b. 
6 6 6 6 
I I I I 
m m m m m m 

II I II II I II 
[k a k t alp --> [k a k t alp --> 

c. d. 
6 6 6 6 6 6 
I I I I I I 
m m m mm m 

II II II I II 
[k a t alp --> [k a i t alp 

In summary, the superficial replacement of a velar 

consonant with LiL is a result of [-continuant] Deletion and 

epenthesis. The effect of the deletion rule is seen only in 

velar stops since they are the only available targets when the 

rule applies. Moreover, the rule applies between 
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syllabification and vowel epenthesis. This ordering shows that 

phonological rules can apply between the two prosodic 

processes. 

4.3.7. The OCP and Deletion Rules: A Summary 

As demonstrated above, both the past tense and the 

continuative tense trigger various rules when they are 

suffixed to the consonant-final stems. Especially, the 

application of the OCP to two adjacent [-continuant] segments 

triggers deletion of one of the segments. When deletion 

applies before syllabification, it appears that the rule 

requires the two segments to be identical -- It/-/t/. On the 
'. 

other hand, when deletion applies after syllabification, the 

rule does not seem to require the two segments to be 

identical -- Ik/. 191 - It/. Instead, it requires that the two 

segments be [-continuant]. 

4.3.8. Rule Ordering 

This section summarizes the ordering of all phonological 

processes, including default insertion, discussed above. The 

proposed segmental rules are Voicing Spread, [+voiced] 

Insertion, It/-Deletion, Sonorant Deletion, Nasalization, 

Place Assimilation, [-continuant] Deletion, and continuant 

Deletion. Nonsegmental phonological processes which apply 
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during or before cyclic suffixation are several moraification 

rules such as Mora Filling, syllabification, Mora Invisibility 

(see Chapter 2 and 3), and Foot Invisibility (see Chapter 3, 

section 4.3.2.2.). 

As argued above, the ordering between some rules is 

crucial for application of rules, while the ordering between 

some other rules is not crucial. For example, Nasalization 

must precede Place Assimilation since the nasalized labial 

stop assimilates its place of articulation to that of the 

following LJ;L. Taking these factors into consideration, I 

propose that Japanese has the following ordering of nontonal 

phonological processes applying during or before cyclic 

suffixation. 



(59) Rule Ordering 

1. [+consonantal] insertion 

2. [+continuant] insertion 

3. continuant Deletion 

4. It/-Deletion 

5. Sonorant Deletion 

6. Incorporation of Vowels into Moras (only in the 
derived environments) 

7. Mora Projection from Vowels 

8. Mora Filling 

9. Incorporation of Consonants into Moras 

10. Mora Projection from Consonants 

11. Mora Invisibility 

12 • Voicing Spread 

13. [+voiced] Insertion 

14. Nasalization 

15. Place Assimilation 

16. Syllabification 

17. [-continuant] Deletion 

18. Epenthesis 

19. Foot Invisibility 
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Following Archangeli and Pulleyblank (1986), I assume 

that if a default insertion is needed, it applies at the 

earliest stage of a given morphological level. That is, both 
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[+consona~tal] and [+continuant] are inserted before any 

phonological process applies. After the default insertion 

rules, segmental and nonsegmental rules apply in a given 

ordering. 

The following discussion argues for the proposed ordering 

of continuant Deletion (CD), moraification rules (MR), and 

Mora Invisibility (MI). The argument is based on suffixation 

of present tense -ru. Suffixation of .=nl results in the 

structure given in (60a). Then, the suffix-initial sonorant is 

deleted by continuant Deletion as seen in the derivation (60a

b), creating the adjacency of a moraified consonnat and an 

unmoraified vowel as seen. in (60b). When moraification 

applies, the vowel is linked to the preceding mora as seen in 

(60c). Then, Mora Invisibility puts the last mora out of the 

prosodic domain as shown in (60d). 

(60) 

a. 

6 
I 
mm 

II I 
[k a k r U]p 

d. 

6 
I 
m m 

II II 
[k alp k u 

b. 

6 
I 
mm 

II I 
--> [k a k U]p 

c. 

--> 

6 
I 
mm 

II 1\ 
[k a k u]p --> 
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By contrast, incorrect outputs would be derived in the 

other orderings. 

(61) 

a. MI before CD and MR 

m m 
II I 

[k alp k r u 

b. MI after CD but before MR 

m m 
II I 

[k alp k u 

c. 1m before CD and MI 

m m m 
II I II 

[k a k r u]p --> 

mmm 
II I I 

[k a k ul p 

If Mora Invisibility precedes continuant Deletion (cf. (61a», 

the latter is not expected to apply since the stem-final 

consonant and the suffix-initial consonant are both outside 

the prosodic domain. Phonological Rules apply only within the 

prosodic domain. On the other hand, if Mora Invisibility 

follows Continuant Deletion but precedes moraification of the 

suffix vowel (see (61b», the vowel would not be moraified 

with the stem-final consonant. Recall that such moraification 

applies only in the derived environment (see section 4.3.1.2) 

and that cyclic domains become noncyclic domains when 
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noncyclic rules apply. That is, when noncyclic moraification 

applies, the adjacency between the consonant and the vowel 

does not result in the two segments dominated by the same mora 

because the adjacency has been created in the cyclic domain of 

-ru suffixation. In other word, it is not derived in the 

noncyclic domain. Thus, the two segments will be dominated 

independently by two moras. As a result, *kak[ilu would be 

derived. Finally, if moraification applies before the deletion 

rule and the invisibility, an incorrect form would be derived. 

In the derived invironment depicted in the righthand structure 

in (61c) , the suffix vowel would be incorporated into the 

preceding mora (see Section 4. 3 • 1. 2). As a result, the 

incorrect form *kakuu would surface. Therefore, the conclusion 

is Moraification rules follow continuant Deletion but precede 

Mora Invisibility. 

Among the rules which apply with -ta suffixation, I 

assume that both LiL-Deletion and Sonorant Deletion precedes 

both Incorporation of Vowels into Moras and Mora Projection 

from Vowels although the ordering between the deletion rules 

and the moraification rules does not seem to be crucial. 

However, the former moraification rule must precede the latter 

since incorrect forms would be derived in the opposite 

ordering as demonstrated in section 4.3.1. 

By contrast, ordering among moraification rules is 

crucial as demonstrated in the preceding sections. Mora 
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Projection from Vowels, Mora Filling, and Incorporation of 

Consonants into Moras must be ordered as stated in (59). In 

other ordering, such as Mora Filling preceding the mora 

proj ection, the incorrect derivation would result as discussed 

in section 4. 3 • 3 0 Furthermore, Mora pro~ ection from Consonants 

must follow other moraification rules since it assigns a mora 

to every remaining unmoraifed consonant. Finally, Mora 

Invisibility follows all the moraification rules for the 

reasons discussed above on ~ suffixation. 

Furthermore, I propose that Nasalization follows 

consonant voicing. If Nasalization precedes the two rules of 

voicing, the following structure is derived. Some nodes and 

features are not included for the sake of a simple 

representation. 

(62) 

[+vc] 
I 

[t 0 b t alp 
I 

[+nas] 

In this environment, voicing of the suffix-initial consonant 

is the result of either Voicing Spread or [+voiced] Insertion. 

In order to avoid this redundancy of one segment being the 

trigger for two voicing rules, I assume that voicing of the 

suffix-initial consonant is the consequence of the former rule 
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and that Nasalization has not applied when Voicing Spread 

takes effect. That is, Nasalization follows consonant voicing. 

Notice that 'this ordering excludes the redundancy of [+voiced] 

Insertion applying after Nasalization. 

Concerning 'the ordering among Nasalization, the two rules 

of stem-final consonant deletion, and moraification, 

Nasalization must follow the other rules, as argued in section 

4.3.4. This ordering renders the formulation of Nasalization 

simple. Recall that with this ordering, the stem-final ~, 

~, or ~ is no longer subject to Nasalization. Since the 

rule intends to change the structure. of only a single 

consonant, it cannot apply to the first half of geminates 

derived by deletion rules and moraification. This is because 

of Geminate Inalterability. Then f the nasalization rule does 

not have to be conditioned by [+voiced] although its effect is 

seen only in the voiced bilabial stop. The rule potentially 

applies to all the stem-final consonants. However, the 

ordering between the gemination processes and Nasalization 

makes the latter unable to apply to the stem-final sonorants 

or~. By contrast, Nasalization does does not apply to velar 

stops since its appl ication would result in a velar nasal 

which Japanese does not allow. 

The ordering of Nasalization, Place Assimilation, and 

syllabification is argued for in the following discussion. 

First, the nasalized voiced labial stop undergoes Place 
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Assimilation as demonstrated in section 4.3.5. Second, the 

Coda Constraint is inapplicable to a postvocalic consonant 

which is a part of a homorganic consonant cluster derived by 

Place Assimilation. Therefore, Nasalization precedes Place 

Assimilation, which is followed by syllabification. 

As I have argued in section 4.3.6, [-continuant] Deletion 

is preceded by syllabification but is followed by epenthesis. 

In this ordering, the empty mora derived by [-continuant] 

Deletion is not syllabified as a coda of the preceding 

syllable. In other words, the empty mora is independently 

dominated by a syllable. Then, epenthesis inserts a vocalic 

nucleus onto the peakless syllable. Recall that this 

discussion assumes that epenthesis applies only when a 

syllable lacks a vocalic peak: when an empty mora is dominated 

by a syllable with a vocalic peak, the mora does not have to 

dominate a vowel. 

Finally, Foot Invisibility puts two moras out of the 

prosodic domain after all other rules have applied. I am 

assuming a stipulation that each constituent of the bimoraic 

foot must dominate a segment -- in other wordS, an empty mora 

cannot be a constituent of a foot~ 

To sum up, cyclic segmental rules are ordered for the 

following reasons. Some rules are ordered since the 

application of a rule derives an environment for another rule 

to apply; some rules are ordered in order to avoid the 



241 

derivation of an environment for a rule to apply created by 

another rule; or, a set of rules precede a particular rule in 

order to give a simple formulation for the latter. 

4.3.9. Summary 

I have proposed several segmental rules that apply with 

cyclic suffixation. The nonlinear accounts of these rules 

provide arguments for the following theoretical points: 1) 

feature [consonantal] is needed to distinguish consonants from 

vowels; 2) rule ordering is crucial to restrict the 

application of some simple rules which potentially could apply 

in various derived environments; 3) underspecification of some 

feature values is simply because of predictability, not 

because of constraints on the combination of features and 

nodes; 4) phonological rules may apply between syllabification 

and epenthesis -- i.e. epenthesis is not simultaneous with 

syllabification. Finally it has been shown that one 

superficial phenomenon may be derived independently by two 

different rules. 

The following sections discuss nonapplication of the 

cyclic segmental rules because of the construction of two 

prosodic domains, the underlying invisibility of -tali) 

"desiderative", or the noncyclic domain. 
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4.4. Asymmetry between Suffixation and Compounding 

compounding and cyclic affixation in Japanese show 

asymmetries in application of segmental rules. This section 

presents a prosodic account of the asymmetries and argues 

against a Lexical Phonological approac~ to them. 

As seen in the previous section, various segmental rules 

are triggered by the suffixation of past tense -ta, but they 

are not triggered by compounding as demonstrated by the data 

in (62). In the chart, the second member of the compounds is 

tuduke "continue", which starts with Jj;L. The compound itself 

means "continue to Verb", where VlVerb" is the first member of 

the compound. 20 

20 The compound in (62g) shows the effect of a deletion 
rule which I do not discuss in this dissertation. That is, LRL 
is deleted in front of the epenthetic vowel. The rule deletes 
~ in front of nonlow vowels. 

waraw + tuduke --> waraw[i] + tuduke --> wara[i] + tuduke 
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(63) stem Past Tense compounding Gloss of stem 

Ik,gl - Iii 

a. kak kaLil:ta kak[iltuduke "write" 

b. kag ka.ll.J.ga kagfiJtudkuke "sniff" 

Ib , ro, nl - Inl 

c. tob tonda tob[iltuduke "fly" 

d. yom yonda yomriJtuduke "read" 

e. sin sinda sin [i]tuduke "die" 

Ir, w, tl - It I 

f. tor totta tor[i]tuduke "take" 

g. yow yotta yollJ..:!:uduke "get drunk" 

h. kat katta kat [i) tuduke "win" 

epenthesis 

i. kas kas[i]ta kas[ i) tuduke "lend" 

no change 

j. tabe tabeta tabetuduke "eat" 

No effect of the cyclic segmental rules is seen in 

compounding. Instead, epenthesis applies between the two 

consonants. 

The segmental rules which apply in suffixation of past 

tense -ta are not the only cases where only (cyclic) 

affixation, but not compounding, undergoes phonological rules. 

Continuant Deletion also distinguishes morphological types. In 

suffixation, morpheme-initial continuants, including 
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sonorants, delete when they occur right after another 

consonant. 

(64) Suffixation 

a. tor + sase --> torase "take-caus" 

b. kak + sase --> kakase "write-caus" 

c. otos + sase --> otosase "drop-caus ll 

d. tabe + sase --> tabesase "eat-caus" 

e. tor + yoo --> toroo "take-volt" 

f. kak + yoo --> kakoo "write-volt" 

g. otos + yoo --> otosoo "drop-volt" 

h. tabe + yoo --> tabeyoo "eat-volt" 

In compounding, however, morpheme-initial continuants do not 

delete when they occur after another consonant, as illustrated 

by the data in (65). Instead of the continuant deleting, a 

high front vowel LiL is inserted when one consonant precedes 

another in compounds. 
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(65) compounding 

a. tor + sage --> tor[i]sage 
"take" "lower" "withdraw" 

b. kak + sokone --> kak[i]sokone 
"write" "fail" ufail to write" 

c. otos + sugi --> otos[i]sugi 
"drop" "exceed" "drop in excess" 

d. tabe + sugi --> tabesugi 
"eat" "exceedu "eat in excess" 

e. tor + yame --> tor[i]yame 
"take" "stop" "cancel" 

f. hik + yabur --> hik[i]yabur 
"pull" "tear" "tear (intensified)" 

g. tat + yor --> tat[i]yor 
"stand" "come close" "drop by" 

h. mi + yabur --> miyabur 
"see" "tear" "see through" 

There are two possible accounts for the asymmetries 

between affixation and compounding. One is to refer to Level 

Ordering between the two morphological processes. The other, 

which I argue for, is to refer to the prosodic representation 

of the morphological operation. In the next sections, I argue 

against the first approach and show how the second approach 

accounts for the asymmetry. 

4.4.1. Against a Lexical Phonology Approach 

This section presents arguments against the Lexical 

Phonological account of the asymmetries between compounding 
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and suffixation in the application of the segmental rules. The 

argument has two parts; Level Ordering of compounding and 

suffixation either requires loop from Level 2 to Level 1 or 

resul ts in mismatches between morphological and semantic 

structures. 

Lexi.cal Phonology (see Kiparsky (1982a,b, 1984, 1985), 

Mohanan (1982,1986), Borowsky (1986), and others) may provide 

us with an account of asymmetries in the application of the 

segmental rules in Japanese. As we have demonstrated above, 

the rules apply during suffixation but not during compounding. 

One possible account, referring to Lexical Phonology, is to 

posit that compounding and suffixation belong to two different 

morphological levels and that the segmental rules are assigned 

to, or take effect in, the level in which suffixation takes 

place. 21 Under this view, two orderings are possible as seen 

in (66). In one ordering, compounding precedes suffixation. 

The ordering is the opposite in the other one, that is, 

compounding follows suffixation. 

21 Both Yoshiba (1983) and Kitagawa (1986) attempt to 
account for similar asymmetries between past tense suffixation 
and desiderative suffixation in terms of level ordering. 
However, they belong to the same level. As I have demonstrated 
in Chapter 3, it is not necessary to have Level Ordering for 
the Japanese verbal morphology. The asymmetries between the 
two suffixes with respect to the application of segmental 
rules are accounted for without referring to the Level 
Ordering. The nonapplication of segmental rules during 
desiderative suffixation is due to total underlying 
invisibility. For more discussion, see section 4.5. 
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(66) Possibility with (Nonprosodic) Level Ordered Morphology 

a. 

Level 1: Compounding 

Level 2: Suffixation 

b. 

Level 1: Suffixation 

Level 2: Compounding 

If Japanese were to have the model of lexicon as in (65a), 

the segmental rules apply only in Level 2: on the other hand, 

if the lexicon in Japanese were to be like the one in (65b), 

the application of the rules ta]ces effect only during the 

Level 1 morphology. 

The Lexical Phonology approach to the phonology of 

Japanese, however, is inadequate. Whichever model of the 

lexicon in (66) were Japanese to have, the lexicon has 

shortcomings. First, if Japanese were to have a level ordering 

in which compounding precedes suffixation, the model is forced 

to have a loop because suffixes may appear inside compounds as 

illustrated by the examples in (67). In other words, 

compounding may occur after suffixation. Hyphens indicate 

suffixation. 



(67) 

a. siri-ta-gari + 

b. nom-ase + 

c. tabe-sase + 

d. nagur-are + 

e. yon-de + 
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sugi "want to know excessively" 

tuduke "continue to make (one) drink" 

tukare "get tired of letting (one) eat" 

aruk "keep being hit (here and there)" 

age "give (one) a favor of reading" 

f. kai-te + moraw "get a favor of writing from (one)" 

g. uke + ire -sase + tuduke "keep making (one) accept" 

sugi "be excessively eager to want 
to make (one) read" 

h. yom-ase-ta-gari + 

For example, compounds like the one in (67g) would. have the 

following derivation. 

(68) 

Compounding: [uke + ire]L1 
"accept" 

Suffixation: [[uke + ireh, -saseh2 
"make (one) accept" 

Compounding: [[ [uke + ire]L, -saseh2 + tuduke]L1 
"keep making (one) accept" 

As illustrated in the derivation, the outcome of the Level 2 

suffixation ukeire-sase goes back to Level 1 to construct a 

compound ukeire-sase tudude. 

The process in which the outcome of Level 2 goes back to 

Level 1 is called a loop. By definition, the loop weakens the 
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theory of Lexical Phonology itself because it indicates that 

the level ordering does not have to be obeyed (see Raisse and 

Shaw (1985) for more discussion on the loop). But notice that 

'the existence of the loop is only required because compounding 

and suffixation are ordered. That is, if there is no 

mo~phological ordering, there is no loop. Level Ordering is a 

device, in a sense, to incorporate the asymmetries between 

compounding and suffixation in the application of phonological 

rules -- some rules apply only with suffixation but not with 

compounding. In other words, if it is possible to account for 

the asymmetries between suffixation and compounding without 

referring to Level Ordering, there is no need to order 

compounding and suffixation. (I will present such an account 

in the next section.) 

The other ordering of morphological levels, where 

compounding precedes affixation, also has a problem. In this 

ordering, mismatches between morphological structure and 

semantic structure result, as shown in (69).22 (This kind of 

bracketing paradox has been discussed in various works such as 

22 Dick Oehrle (p. c. ) has pointed out the following 
possibility. with the assumption that morphological and 
semantic structures do not have to be identical, the mismatch 
between the two structures may not be a problem. 
By manipulating arguments of semantic constituents, it is 
possible to come up with well-formed semantic structures. 
Notice, however, that if the morphological and semantic 
structures are identical, no manipulation in semantics may be 
necessary. At this moment, I do not know how to deal with this 
issue. Thus, I keep this issue open for future research. 



Williams (1981), Hoeksema (1984), and Sproat (1985).) 

(69) 

a. 

b. 

Morphological Structure 

"make someone continue to eat CI 

Semantic Structure 

Morphological Structure 

"made someone continue to 
make someone eat" 

Semantic Structure 

250 

In (69b), for instance, the morphological structure indicates 

that the compound is derived in the following manner. First, 

the causative -sase is suffixed to tabe "eat" and tuduke 

"continue"; past tense -ta is suffixed to tuduke-sase "make 

someone continue". The outputs are [tabe-sase] "make someone 

eat" and [tuduke-sase-ta] "made someone continue". Then, the 

suffixed forms are put together to make [[tabe-saseJ [tuduke-

sase-tal] "made someone continue to make someone eat". Notice 

that in this structure, the tense suffix, which is the head of 

the complex verb, is inside the second constituent of the 

compound. 

On the other hand, the semantic structure shows a strict 

left-branching structure. First, the causative -sase is 
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suffixed to tabe "eat" to form tabe-sase "make someone eat"; 

the suffixed form makes a verbal stem consisting of a compound 

[[tabe-sasel tudukel "continue to make someone eat"; the 

causative is again suffixed to the stem to make [[[tabe-sase] 

tuduke] sase] "make someone continue. to make someone eat"; 

finally, the past tense is attached to the complex stem and 

the output is L[[[tabe-sase] tuduke] sase] ta] "made someone 

continue to make someone eat". Notice that in the semantic 

structure, the head of the complex verb, past tense -ta, is in 

the outermost position. 

In summary, Lexical Phonology is inadequate to account 

for the asymmetries between compounding and suffixation in the 

application of segmental rules discussed in previous sections. 

It either requires loops from Level 2 to Levell or results in 

mismatches between morphological structures and semantic 

structures of complex verbs. 

4.4.2. A Prosodic Account 

Under a Prosodic approach, the asymmetries between 

compounding and affixation in rule applications are ascribable 

to the difference in the number of prosodic domains 

corresponding to a morphological domain. That is, suffixation 

during which the segmental rules apply have single prosodic 

domains (see (69a,c», while compounding where only epenthesis 

applies has two prosodic domains (see (69b,d». (Recall that 
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compound accentuation discussed in the previous chapter has 

argued that a compound has two prosodic domains; rendaku, 

which I will discuss in the following chapter, also argues for 

the construction of two prosodic domains with compounding. 

Both cases show that . rejection of in~erted features by the 

OCP do not apply between the two prosodic domains in a 

compound. ) In the figure, the capitalized SR stands for 

"surface representation." 

(70) One prosodic domain 
Affixation 

a. [tor - ta]M 

[tor - ta]p 

SR: [totta] 

c. [tor - sase]M 

[tor - sase]p 

SR: [torase] 

Two prosodic domains 
Compounding 

b. [tor - tuduke]M 

[tor] p [tuduke]p 

SR:[torituduke] 

d. [tor - sage]M 

[tor]p [sage] p 

SR:[torisage] 

Recall that the segmental rules take effect when two 

consonants are adjacent within a prosodic domain. As 

illustrated in (70), affixation creates such an environment 

for the segmental rules to apply. By contrast, compounding 

does not result in such an environment. Instead, the morpheme 

final and the morpheme initial consonants, to which the 



253 

segmental rules would apply if they are adjacent, are 

separated in two prosodic domains. That is, these two 

consonants are not adj acent. As a resul t, none of the 

segmental rules can apply. 

In the previous section, I claimed that Level Ordering 

between compounding and suffixation is unnecessary if the 

asymmetries between them are accounted for without referring 

to Level ordering which requires loops or results in 

mismatches between morphological and semantic structures. A 

Prosodic approach offers such an account of the asymmetry. 

That is, Japanese does not have Level ordering between 

compounding and affixation. Since they are not on separate, 

ordered levels, compounding and affixation can apply in either 

order without referring to loops. Furthermore, the mismatches 

between morphological and semantic structures would not result 

with the Prosodic account, as shown in (71), since compounding 

and affixation are not ordered. 

(71) 

Morphological structure 

"made someone continue to 
make someone eat" 

Semantic structu.re 
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4 • 4 • 3. Summary 

In summary, the Prosodic account does not have 

shortcomings that the Lexical Phonology approach has. Under 

this account, the asymmetries between compounding and 

affixation with respect to the appliqation of phonological 

rules are the result of the difference in prosodic 

representations of the two mor.phological processes. 

4.5. Consequences of Invisibility and cyclicity 

In the preceding section, we have shown that the 

difference in the number of prosodic domains is crucial to the 

application of segmental rules. The rules take effect only in 

suffixation which has one prosodic domain. However, not every 

suffix undergoes the segmental rules. The rules may not apply 

with suffixation due to factors which do not refer to the 

number of prosodic domains. There are two such factors: 

invisibility of segments and mismatch between the rules and 

the domain in terms of cyclicity. 

4.5.1. Invisibility 

The first factor, invisibility, functions in the 

following way. As shown in Chapter 3, the desiderative suffix 

tali) undergoes accent shift, which happens only with cyclic 

affixation. That is, it is a cyclic suffix. However, -tali) 

does not trigger the cyclic segmental rules which apply during 
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the suffixation of past tense-ta as illustrated by the data 

in (72). Instead, vowel epenthesis applies during desiderative 

suffixation. 

(72) stem Past Tense Desiderative Gloss of the stem 

a. kak ka[i]ta kak[i]ta(i) "write" 

b. kag ka[i]da kag[i]ta(i) "sniff" 

c. tob tonda tob[i]ta(i) "fly" 

d. yom yonda yom[i]ta(i) "read" 

e. sin sinda sin[i]ta(i) "die" 

f. tor totta tor[i]ta(i) "take" 

g. yow yotta yo[i]ta(i) "get drunk" 

h. kat katta kat[i]ta(i) "win" 

Vowel insertion implies that no segmental rules have applied 

between the stem-final consonants and the suffix-initial 

consonant in the desiderative suffix. 

The nonapplication of the cyclic segmental rules with 

desiderative suffixation is a result of the underlying 

invisibility of the suffix. (Recall from a discussion in 

Chapter 3 that -tali) is out of the prosodic domain in 

underlying representation and, as a result, the high tone is 

linked to the stem final mora.) For example, when this suffix 

is attached to the stem kak "write", the following 
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(73) 

[k a k t a]Mc(i) 

[k a k] Pc t a ( i) 
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As a consequence, the stem-final consonant and the suffix-

ini tial consonant are not adj acent to each other in the 

prosodic domain since the suffix is out of the domain. Thus, 

[-continuant] Deletion can not take place in this environment 

for the structural description of the rule is not satisfied. 

Therefore, epenthesis applies as a result of syllabification: 

the mora dominating only the stem-final consonant cannot be 

associated with the preceding syllable (for details, see 

Chapter 2). Other cyclic segmental rules applying with the 

adjacency of the stem-final consonants and the suffix-initial 

LtL do not apply for the same reason. 

In summary, cyclic segmental rules applying in the 

environment where a consonant is adjacent to LtL do not apply 

with the cyclic desiderative suffix because of its underlying 

invisibility. That is, no adjacency of consonants is created 

23 Recall that taCi) is a bidependent suffix and that a 
new cyclic prosodic domain is created even if suffixation 
leaves a subcategorized position unfilled. Since it is not 
crucial for the discussion, the unfilled subcategorized 
position is not included in the representation. (For details, 
see Chapter 3.) 



257 

since the suffix-initial consonant is out of the prosodic 

domain e Moreover, this suffix is invisible to Tone 

Association, as we saw in Chapter 3. This shows that the 

invisibility effect 'is across-the-board. That is, a 

constituent is invisible to every phono.logical rule as long as 

it stays outside of the prosodic domain. 

4.5.2. Noncyclic Affixation 

All the segmental rules discussed in the preceding 

section are cyclic rules. Recall that cyclic affixation 

triggers accent shift, whereas noncyclic suffixation does not. 

Noncyclic suffixes relevant to the discussion here -- ~ 

Ii epmphatic " , .=2Q.Q "inferative", and -tutu -- are all accented. 

Their accent shows up only if the stem is unaccented (for more 

discussion on accentuation and the cycle, see Chapter 3). In 

the figure below, accented vowels are underlined. 

(74) 

a. Cyclic Affixation 

sirgbe-sase --> sirabesase "examine-caus" 

b. Noncyclic Affixation 

sirgbe-tytu --> sirgbe-tutu "examine-prg" 

kurabe-tytu --> kurabe-tutu 

One prediction drawn from the nonstructural property of 
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the rules is that they do not apply with noncyclic 

suffixation. In other words, cyclic rules apply only when a 

new prosodic domain is created. Otherwise, they do not apply. 

The following discussion shows that the prediction is 

indeed correct. The relevant noncyclic suffixes, which may be 

attached to consonant-final stems, include ~ "emphatic", 

-sura "emphaticU , .=2QQ "inferative", and -tutu "progressive". 

As shown in (75), when the progressive suffix is attached to 

consonant-final stems, none of the segmental rules that apply 

wi th past tense suffixation apply even if the structural 

description itself appears to be satisfied. Instead, 

epenthesis takes place. 

(75) stem -tutu -ta Gloss of the stem 

a. kak kak[iltutu kaLi.J.:t.a "write" 

b. kag kag[iltutu ka.liJ.ga "sniff" 

c. tob tob[iltutu tonda "fly" 

d. yom yom[iltutu yonda "read" 

e. tor tor[iltutu totta "take" 

f. waraw waraLi.J.:t.utu waratta "laugh" 

Likewise, when the emphatic suffix -sae is attached to 

consonant-final stems, no effect of continuant Deletion is 

seen, as demonstrated in (76). Instead, epenthesis applies in 

this case, too. Compare the noncyclic suffix with a cyclic 
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suffix -sase "causative". 

(76) stem ~ ~ase Gloss of the stem 

a. kak kak[i)sae kakase "write" 

b. yom yom[i)sae yomase "read" 

c. tor tor[ilsae torase II take II 

d. waraw wara.u...J.§.ae waralfftse II laugh" 

d. tob tob[i)sae tobase "fly" 

The data in (75) and (76) demonstrate that cyclic rules do not 

apply in the noncyclic domain even if relevant consonants are 

adjacent in the domain. The nonapplication of the segmental 

rules in the noncyclic domain is because the rules are marked 

to apply only in cyclic domain. As shown in Chapter 3, accent 

provides independent support for whether an affix is cyclic or 

not. 

To sum up, cyclic rules do not apply with noncyclic 

suffixes since they do not create any new cyclic prosodic 

domains. 

4.5.3 summary 

Not every kind of suffixation undergoes the cyclic 

segmental rules applying within a prosodic domain. A cyclic 

suffix may be invisible in the underlying representation. 

Thus, the domain does not contain two adjacent consonants. As 
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a result, none of the segmental rules apply. By contrast, in 

noncyclic suffixation, even if the prosodic domain contains 

two adjacent consonants, the rules do not apply due to their 

nonstructural property that they apply only in the cyclic 

domain. 

4.6. Conclusion 

The three-way distinction of morphological processes in 

terms of the prosodic domains compounding, cyclic 

affixation, and noncyclic affixation is supported by 

whether segmental rules do or do not take place with a given 

morphological process. These rules are cyclic and apply when 

two consonants are adjacent. The rules apply do not apply with 

compounding because it does not produce such adjacency. 

Furthermore, the rules do not apply with noncyclic affixation 

because of a mismatch between the cyclic status of the rules 

and the noncyclic domain even if two consonants are adjacent. 

The rules apply only in the cyclic domains where two 

consonants are adjacent. 

The investigation of the structural description of the 

segmental rules and their ordering has made arguments for the 

following theoretical claims: 1) The feature [+consonantal] is 

needed to distinguish consonants from vowels. 2) 

underspecification of some features is simply due to 

predictability. It is not due to constraints, contrary to the 
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claim made in Kiparsky (1985). Nevertheless, constraints such 

as the prohibition of velar nasals are crucial for the 

application of phonological rules. This view of 

underspecification accounts for lexical derivation of feature 

combinations such as [+nasal, +voiced]. 3) Phonological rules 

may apply between syllabification and epenthesis -- the latter 

does not automatically follow the former. 

Finally, I have shown that Japanese has structurally 

simple rules although the effects of them are seen only in a 

limited sets of segments as a result of rule ordering and some 

constraints. Furthermore, the application of the OCP to two 

adjacent [-continuant] segments triggers deletion rules. If an 

OCP- triggered deletion rule applies before moraification, the 

rule requires two consonants to be identical. On the other 

hand, if an OCP-triggered deletion rule applies, it only 

requires the two consonants to be [-continuant]. In the latter 

case, its effect is seen only in velars because of gemination 

derived by other rules applying before the deletion rule and 

Geminate Integrity prohibiting the deletion of part of 

geminates. That is, Japanese does not have a rule traditionary 

called Velar Deletion (cf. Yoshiba (1983) and Kitagawa 

(1986» • 

In the next chapter, I will present examples of segmental 

rules triggered by the construction of two prosodic domains 

(recall that High Tone Insertion discussed in Chapter 3 is 
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also triggered by the existence of two prosodic domains). 

These rules motivate and argue for the distinction. between 

compounding and suffixation in terms of the number of prosodic 

domains. 
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CHAPTER 5 

PROSODIC DOMAINS AND RENDAKU 

5.1. Introduction 

This chapter presents an argument for the prosodic 

representation of compounding: two prosodic domains 

corresponding to one morphological domain. The argument is 

based on a Prosodic account of a segment.al processes known as 

rendaku, or Sequential Voicing. This rule is triggered by the 

construction of two prosodic domains. (That is, it does not 

apply with suffixation where only one prosodic domain is 

constructed (see Chapter 4». Rendaku requires a compound to 

have two prosodic domains so that two tokens of a unit 

cotained separately by the two members of a compound do not 

violated the OCP, which applies only within a prosodic domain. 

I will present a description and a phonological condition 

on rendaku. Then, I will layout a Prosodic account of this 

phenomenon. Finally, I will discuss its theoretical 

implications. 

5.2. Rendaku 

Rendaku is a phenomenon which has been widely studied by 

students of Japanese phonology (McCawley (1968), otsu (1980), 
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Ito and Mester (1986), Motohashi (1987), Vance (1987), 

Yamaguchi (1987), Murasugi (1988), Oyakawa (1988), Mester and 

Ito (1989), and Ishihara (1989a»~ Interestingly, verb-verb 

compounds rarely undergo rendaku: the voicing applies in some 

noun-verb compounds and most noun-~djective compounds.' 

Therefore, the discussion in this section is based on noun

noun compounds in order to clarify the analytical points. 

As demonstrated by the data in (1) through (4), rendaku 

is a process which takes place in the beginning of the second 

member of a compound. If the initial segment is a voiceless 

obstruent, it surfaces as its voiced counterpart. It does not 

affect other features. For instance, a voiceless fricative 

shows up as a voiced fricative, not a voiced stop nor a nasal. 

The data below are classified in terms of the category of the 

constituents. As mentioned above, rendaku applies most 

productively to noun-noun compounds and noun-adjective 

compounds. It rarely applies to noun-verb compounds and verb

verb compounds. In the figure, the input and output of rendaku 

are underlined. 2 

, I will not discuss morphological conditions on rendaku 
in this dissertation. However, otsu (1980), Ito and Mester 
(1986), and Ishihara (1989a) present brief descriptive "
observations on the morphological conditions on rendaku. 

2 Japanese verbs do not have LhL in underlying 
representation. It is derived from the underlying ~ by a 
rule. See McCawley (1968) for details. It apprears that this 
rule is either a noncyclic or a Postlexical rule since it 
applies in underived environments -- [plosi --> [h]osi "star". 
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(1) Noun-Noun 

a. yo + kisya --> yogisya 
"night" "train" "night train" 

b. kuro + §,atoo --> kuro,eatoo 
"black" "sugar" "brown sugar" 

c. pooki + !losi --> hookibo'si 
"broom" "star" "comet" 

d. tabi + Rito --> tabibito 
"travel" "person" "traveller" 

e. inu + tosi --> inugosi 
"dog" "year" "year of the dog" 

(2) Noun-Adjective 

a. kokoro + kurusi --> kokorogurusi 
"mind" "painful" "sorry" 

b. nasake + Ruka --> nasakebuka 
"mercy" "deep" "merciful" 

c. tikara + tuyo --> tikaraduyo 
"power" "strong" "powerful" 

d. ke + ~aka --> kegaka 
"heart" "high" "noble" 

e. kokoro + .§.ema --> kokorozema 
"mind" "narrow" "narrow-minded" 

In this chapter, I represent the consonant with LRL for every 
example, both in the figures and the text. 
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(3) Noun-Verb 

a. dooki + tuke --> dookiduke 
"motivation" "attach" "motivate" 

b. iro + tuk --> iroduk 
"color" "attach" "get colorful" 

c. iki + ]som --> ikigo:m 
"spirit" "be packed" "be determined" 

d. mi + ]samae --> migamae 
"body" "set up" "get ready" 

e. me + ,§,ame --> me~ame 

"eye" "wake up" "wake up" 

(4) Verb-Verb 

a. tat + tomar --> tatigomar 
"stand" "stop" "stop" 

b. ne + kaer --> negaer 
"sleep" "turn" "betray" 

c. mi + koros --> migoros 
"see" "kill" "leave one to one's fate" 

As illustrated above, what rendaku does is provide a 

voicing specification to consonants unspecified for voicing in 

underlying representation. (For underlying representations of 

consonants, see Chapter 4, section 4.2.). However, it is not 

the case that an obstruent unspecified for voicing shows the 

effects of rendaku in every compound. In the following 

section, I will briefly discuss conditions on rendaku. 
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5.3. A Phonological Condition on Rendaku 

One property of rendaku is that its application is 

conditioned by the phonological representation of the second 

member of a compound member. As demonstrated in (5), if there 

is at least one voiced obstruent in th$ second constituent of 

a compound, rendaku does not apply.3 

(5) Nonapplication of rendaku 

a. kami + pubuki --> kami]2ubuki / *kami,Qubuki 
"paper" "snowstorm" "confetti" 

b. naga + tabi --> nagatabi / *nagadabi 
"long" "trip" ,"long trip" 

c. mawari + kudoi --> mawarikudoi / *mawarigudoi 
"go round" "tedious" "circuitous" 

d. onna + kotoba --> onnakotoba / *onnagotoba 
"woman" "language" "female wording" 

e. baka + sawagi --> bakasawagi / *baka~awagi 
"fool" "uproar" "spree" 

This constraint on rendaku is known as Lyman's Law, which 

Oyakawa (1988) states as follows: 

3 A few compounds do not obey this condition as 
illustrated by the example below. 

nawa + 
"rope" 

pasigo --> 
"ladder" 

nawa,Qasigo 
"rope ladder" 



(6) Lyman's Law: 

If the domain [(the second prosodic domai) MI] 
contains a voiced obstruent internally, the 
potential candidate is not subject to the rendaku 
phenomenon. (p.8) 
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However, when the second member· of a compound has a 

sonorant, which eventually surfaces as [+voiced], rendaku does 

apply, suggesting that a sonorant is unspecified for [+voiced] 

in the underlying representation (see also Ito and Mester 

(1986) and Mester and Ito (1989». I have provided some 

examples below in (7). 

(7) Sonorants and rendaku 

a. onna + kokoro --> onnagokoro 
"woman" "mind" "female feeling" 

b. sentaku + pasami --> sentaku12asami 
"laundry" "scissors" "clothespin" 

c. kome + tawara --> komegawara 
"rice" "straw bag" "straw rice-bag" 

d. se + pone --> se120ne 
"back" "bone" "spine" 

The phonological condi tion on rendaku resides in the 

representation of the second compound member only. This is 

shown by the fact that when the first compound member contains 

a voiced obstruent, the voicing applies, as illustrated in 

(8) • 
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(8) 

a. naga + kutu --> nagagutu / *nagakutu 
"long" "shoes" "boots" 

b. muda + panasi --> mudabanasi / *mudahanasi 
"waste" "talk" "wasteful talk" 

c. kotoba + tukai -->. kotobagukai / *kotoba!:ukai 
"language" "use" "language use" 

d. tabi + tukare --> tabidukare / *tabi!:ukare 
"travel" "fatigue" "fatigue of travel" 

e. baka + samurai --> bakaeamurai / *baka.§amurai 
'~fool " "samurai" "fool samurai" 

In summary, rendaku does not apply in a compound if its 

second constituent contains a voiced obstruent: whether or not 

the first member of a compound has a voiced obstruent does not 

effect the application of rendaku. 

5.4. Prosodic Domains and Rendaku4 

4 Ito and Mester (1986) also have an account of rendaku. 
Under their account, rendaku is a result of two rules: 
insertion of [+voiced] and v01c1ng spread. The feature 
[+voiced] is inserted at the juncture of a compound and 
voicing spread applies. 

[+vc] 

11'1'1'1' iiI! ~ 1'1'1'] 
t a k a r aJ lp u n e takara-]aune "treasure boat" 

However, this account has a problem. With their interpretation 
of Lyman's Law as a violation of Obligatory contour Principle, 
the account would incorrectly predict that rendaku does not 
apply when the first member of a compound has a voiced 
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In the previous chapters, we have shown that compounds 

have two prosodic domains corresponding to a morphological 

domain as depicted in (9a). 

(9) 

a. Compounding b. Suffixation 

[ 

[ [ 

[ 

The prosodic representation of compounding predicts that 

phonological rules can apply only in one of the domains 

although they are triggered by the construction of two 

obstruent. Since [+voiced] is inserted at the compound 
juncture, it is expected that Lyman's Law also applies to the 
left of the inserted feature. That is, this account cannot 
incorporate the generalization that Lyman's Law is relevant 
only in the second member of a compound. 

* [+vc] [+vc] 

[ii' h] ~ [, , , ,1 
nag a k u t uJ *naga-kutu / naga-gutu "boots" 

See Ishihara (1989) for more discussion on Ito and Mester. 
Ito and Mester present a modified account of rendaku in 

the Appendix. Under the new account, which assumes the 
Morphemic Plane Hypothesis (see McCarthy (1979, 1981, 1986) 
and Halle and Vergnaud (1987a,b), the feature [+voiced] is 
inserted into the morphemic plane of the second member of a 
compound. In this account, the problem just mentioned is no 
longer a problem. (However, as demonstrated in Chapter 1 (see 
also Chapter 6), the Lexical Prosodic Phonology is preferable 
to the Morphemic Plane Hypothesis.) 
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prosodic domains. (Recall from the accentuation of verb-verb 

compounds discussed in Chapter 3 that High Tone Insertion 

applies only in the first prosodic domain of verb-verb 

compounds.) In the following discussions, I will show that 

rendaku is a rule which is triggered ~y the construction of 

two prosodic domains but applies in only one of the domains. 

5.4.1. Formulation of Rendaku 

As demonstrated in section 5.1., rendaku is a process 

whereby an obstruent unspecified for voicing acquires a 

voicing specification of [+voiced] when it appears at the 

initial position of the second member of a compound. Thus, I 

propose that rendaku is a result of two rules. One of the 

rules is an insertion of the feature [+voiced] into the 

voicing tier of the second prosodic domain of a compound. The 

rule is formulated as follows. 

(10) r+voicedl Insertion 

[ ]p --> [ 

(Notice that the rule does not have to say it applies only to 

compounds. I assume that the rule applies during compounding 

is a result of the construction of two prosodic domains: it is 

not a result of compounding per ~. One prediction is that if 
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sorne suffixation has two prosodic domains, rendaku may apply 

in such suffixation.)5 

According to Archangeli and Pulleyblank (in prep), a 

floating feature is not automatically linked to a P-bearing 

unit. Rather, association is by. rule. In Japanese, 

association of [+voiced] is governed by the following rule. In 

the representation of this rule, the lower letter X should be 

interpreted as a segment, not a skeletal unit. (Notice that I 

am using X istead of £ although rendaku appears to apply only 

to consonants. I will later show the reason for this 

representation of the skeletal unit.) 

(11) [+voicedl Association 

[+vc] 

[x • • .] p --> 

[+vc] 
/ 

[x • • ']p 

Thus, the conclusion is that rendaku is a result of the 

insertion of [+voiced] into the second prosodic domain and 

association of the inserted feature. 

Under this view of rendaku, pooki-[blosi "comet" has the 

following derivation (in the text, segments showing the 

effects of rendaku, those not showing the effects of it, and 

5 We cannot test this prediction in Japanese since no 
suffixation has two prosodic domains. Therefore, I leave this 
issue open for future research, probably in languages other 
than Japanese which have similar insertion rules. 
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those affecting the application of it, are all placed between 

square brackets). First, [+voiced] is inserted into the 

second prosodic domain as shown in (12b). Then, the floating 

feature is linked to the leftmost P-bearing unit as seen 

(12c). 

(12) 

a. 

--> 
.j [ [+VC].J 

o 0 k 1. P P 0 S 1. p --> 

However, as demonstrated in the previous section, rendaku 

does not apply to every compound. If the second member of a 

compound contains a [+voiced] consonant, rendaku does not 

apply as illustrated by *kami-[blu[b]uki (cf. kami-[p]u[b]uki) 

"confetti" (see (5) for other examples). This is Lyman's Law. 

I propose that Lyman's Law is interpreted as the rejection of 

the insertion rule triggered by the Obligatory contour 

Principle (see also Ito and Mester (1986) and Mester and Ito 

(1989» • 

Under this view, the application of Lyman's Law in onna

[kloto[b]a "female wording" has the following derivation. 
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First, the insertion rule attempts to insert [+voiced] into 

the second prosodic domain of the compound, which contains a 

voiced obstruent. However, this insertion results in a 

violation of the OCP since the domain would contains two 

tokens of [+voiced] as depicted in p.3b). Therefore; the 

insertion is rejected as illustrated by the derivation in 

(13b-c). As a result, rendaku does not takes place. 

(3) 

a. 

[0 J [ [+
VC1l 

n nap k 0 t 0 'b ~ p --> 

b. 

[0 n n 
1 [ [+VCH+iC1l 

apkotoba p --> 

c. 

[0 n n aUk 0 t 
[+r1} 

o b a p 

As we have demonstrated in the preceding section, 

however, Lyman's Law does not apply when the first constituent 

of a compound has a voiced segment as in nargJa-rgJutu (cf. 

*na[g]a-[klutu). (For other examples, see (8) • ) The 

nonapplication of the rejection of the insertion rule, 
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triggered by the OCP, to a compound whose first, not second, 

member contains a voiced obstruent is due to the prosodic 

representation. That is, since the feature [+voiced] is 

inserted to the second prosodic domain, the presence of 

[+voiced] in the first prosodic domain is irrelevant for the 

application of the OCP. That is, the OCP applies only within 

a prosodic domain. with the prosodic representation of 

compounding, the prosodic domain of a compounding of koto[bJa 

"language" and tukai "use", prior to [+voice] insertion, 

would be represented as follows. 

(14) 

Thus, [+voiced] insertion into the second prosodic domain will 

not violate the OCP since the two tokens of the feature 

[+voiced] are in different prosodic domains and invisible to 

each other as depicted in (15). In other words, they are not 

adjacent. 

(15) 
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As a result, rendaku applies to derive koto[b]a-rdlukai 

"female wording". 

In summary, rendaku is a result of [+voiced] insertion 

into the second prosodic domain of a compound and association 

of the inserted feature. However, if the second prosodic 

domain has a voiced segment, the insertion of [+voiced] is 

rejected, triggered by the OCP. That the presence of a voiced 

segment in the first member of a compound does not affect the 

application of rendaku is due to the prosodic repres~ntation 

of compounding. 

The insertion of the feature [+voiced] into the second 

porodic domain along with nonapplication of the OCP across 

the prosodic domains show that compounds have two prosodic 

domains. That rendaku is not triggered by affixation which 

creates only one prosodic domain suggests that rendaku applies 

only when two prosodic domains are constructed. 

5.4.2. Against a Single Prosodic Domain in compounding 

I have shown an account of rendaku based on an assumption 

that compounding has two prosodic domains. However, we have 

not shown why it is inadequate to posit that compounding has 

one prosodic domain. The following discussion argues against 

such analysis. If compounding were to result in a single 

prosodic domain, the following representation is expected. 



(16) 

[t a k a r a - pun elM 

[t a k a r a - pun el p 
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Now, suppose that rendaku is marked in such a way that it 

applies to compounds regardless of the construction of single 

prosodic domains. Then, as figures (17) and (18) show, 

incorrect forms are expected to show up when an auto segment 

[+voiced] is inserted. 

(17) 

p+vc l 

lt/a k a r a 

output: *dakara-Rune (cf. takara-bune) "treasure boat" 

The inserted feature [+voicedl is incorrectly associated with 

the leftmost segment of the fi~st constituent of the compound 

since the domain of association extends to the entire 

compound. It should be noted that association of a floating 

feature to a P-bearing unit in the middle of the domain is 

impossible with the assumption that the association is either 

from left to right or from right to left. That a compound has 

one prosodic domain means that there is no boundary between 

the two constituents of the compound. 

In (18) ,Ion the other hand, the inserted feature 
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[+voiced] is incorrectly deleted since the [+voiced] in the 

first member of the compound is visible to the OCP. 

(18) 

[+Vc] 1 
tukare p 

output: *tabi,tukare (cf. tabidukare) "travel fatigue" 

The improper outputs of rendaku in (17) and (18) show that 

compounding does not construct a single prosodic domain. 

Instead, two prosodic domains are formed in compounding. 

Accentuation in verb-verb compounds discussed in Chapter 

3 provides another argument for the claim that a compound has 

two prosodic domains. Recall that a stem is accented only if 

its first member is accented. This is a result of insertion of 

a high tone into the first prosodic domain. If the first 

prosodic domain of a compound contains a linked high tone, the 

compound will be unaccented. As demonstrated in Chapter 3, 

this is a consequence of the rejection of the insertion rule, 

triggered by the OCP: the insertion would result in two 

adjacent high tones, which violates the OCP. (Recall that 

underlying high tones are deleted by Linked High Tone Deletion 

which deletes linked high tones in each prosodic domain.) 

That a compound has two prosodic domains suggests that 
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two high tones in different domains are not adjacent. Crucial 

cases are compounds whose second members are accented. As the 

examples in (19) show, such compounds are accented, not 

unaccented. (Since stems, including compound stems, have 

penultimate accent, vowels dominated by the penultimate moras 

are underlined.) 

(19) Unaccented first member and accented second member 

a. araw + nagas --> arai-nagas 
"wash" "let flow'; uwash away" 

b. dak + sime --> daki-sime 
"hold" "fasten" "embrace" 

c. panas + kake --> panasi-kgke 
"speak" "hang" "talk to" 

d. par + tuke --> pari-tuke 
"attach" Uattach" "attach securely" 

cf. Both members are accented; 

e. Pilne + tyke --> pane-tuke 
"sweep" "attach" "refuse" 

f. iki + nokQr --> iki-nokor 
"live" "remain" "survive" 

That the same moras have accents in the second compound member 

and in the entire compound in examples (19a-d) should not be 

interpreted as meaning that the rejection of the insertion 

rule has applied within the entire stem. If both members of a 

compound are accented, the compound is unaccented as seen in 
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(1ge-f). A linked high tone is deleted in each domain. That 

is, if the rejection had applied within the entire compound in 

the forms in (19a-d), the compounds would be unaccented. The 

linked high tones in the second me~ers of the comounds would 

be deleted. Therefore, the conclusion is that the insertion of 

a high tone is not rejected when only the second member of a 

compound is accented. As a resul t, the comound becomes 

accented. In the text, accented vowels are marked by square 

brackets. 

with the claim that a compound has two prosodic domains, 

daki-s[i]me "embrace" is represented prosodically as in (20). 

(20) 

m e 

When, a high tone is inserted into the first prosodic domain, 

there is no violation of the OCP since two high tones are in 

separate domains as illustrated in (21). 

(21) 

m e 

Thus, the insertion of the high tone is not rejected. When 
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Linked High Tone Deletion applies, the compound has a floating 

high tone as seen in (22). 

(22) 

On the other hand, with an assumption that a compound has 

only one prosodic domain, daki-s[ilme has the following 

representation. 

(23) 

As a result, when a high tone is inserted, the domain would 

contain two adjacent high tones, which violates the oep. 

(24) 

Thus, the insertion rule is rej ected. As a result, the 

prosodic domain has only a linked high tone as seen in (25). 
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(25) 

since every linked high tone in a compound is deleted, the 

only tone in (25) will be deleted, resulting in an environment 

without any high tone. 

(26) 

[d a k-s i ] p m e 

That is, this compound is unaccented. However, it should be an 

accented compound as we have seen ~bove. This incorrect 

derivation is caused by positing a single prosodic domain for 

a compound. In contrast, the other representation of compounds 

with two prosodic domains does not produce such an incorrect 

derivation. Thus, the conclusion is that compounding has two 

prosodic domains. 

To sum up, two different insertion rules show that the 

representation where compounding has only one prosodic domain 

is incorrect. Such a representation predicts incorrect 

application of a rule, i.e. association of inserted [+voiced] 

with a wrong unit. It also predicts the incorrect rejection of 

the insertion rules by th incorrect application of the oep. 

That is, compounding results in the creation of two, not one, 
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prosodic domains. 

5.4.3. Summary 

In a Prosodic approach, rendaku is a process where 

[+voiced] is inserted into the second prosodic domain and 

linked to the leftmost segment. If the domain contains a 

another [+voiced], the insertion rules is rejected by the 

application of the OCP -- i.e. Lyman's Law. A token of the 

featue [+voiced] in the first prosodic domain does not affect 

the a:pplication of rendaku in the second prosodic domain 

because the OCP does not apply across the domains. That 

compounds have two prosodic domains is demonstrated by the way 

both rendaku and compound accentuation apply. 

5.5. Theoretical Implications of Rendaku 

Two implications are made by the Prosodic approach to 

rendaku. One is that brackets are erased in every cycle. They 

are not erased at once at the end of the level where the rule 

applies. The erasure contributes to an expansion of OCP 

domain. That is, the constraint, applying in a (new) cycle, 

refers to phonological representations created in previous 

cycles. The other consequence is that the feature [+voiced] 

can be, in the lexical derivation, associated with sonorant 

consonants and vowels. That is, they are unspecified for 

voicing because of predictability, not because of any sort of 
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constraint (see also the discuI3sion on [+nasal] and [+voiced] 

in Chapter 4) .. 

5.5.1. Cyclic Bracket Erasure 

This section argues that Bracket Erasure (see Kiparsky 

(1982), Inkelas (1989), and others) is cyclic. The argument is 

based on the application of rendaku in compounds whose 

consti tuents themselves Clre compounds. That is, cyclic Bracket 

Erasure blocks rendaku in multiple compounding if the second 

member of a compound is itself a compound. 

Rendak~ has an asymmetry in 'its application depending on 

the structure of the compound when a compound member is itself 

a compound. As demonstrated in previous literature on this 

phonological phenomenon (otsu (1980), Ito and Mester (1986), 

etc), rendaku applies cyclicaly when the first compound member 

is itself a compound as demonstrated in (27). 

(27) 

a. ori + 
"fold" 

kami ---> origami 
"paper" "origami" 

b. origami + tana ---> origami-dana 
"origami" "shelf" "origami shelf" 

c. origamidana + tukuri ---> origamidana-dukuri 
"origami shelf" "making" "making of an origami shelf" 

d. origamidanadukuri + 
"making of an origam 
shelf" 

toki ---> origamidanadukuri-doki 
"time" "time for making an 

origami shelf" 
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As illustrated in (28), however, rendaku does not apply when 

the second compound member is itself a compound. 

(28) 

a. nise 0} sakuramaturi --> 

"fake" "festival of 
cherry blossoms" 

nise-sakuramaturi / 
*nise-zakuramaturi 

"fake festival of cherry 
blossoms" 

cf. nisezakura + 
"fake cherry 

blossoms" 

maturi --> nise~akura-maturi 
"festival" "festival of fake cherry 

blossoms" 

b. nise + tanukiziru --> nise-tanukiziru / *nise-ganukiziru 
"fake" "raccoon soup" "fake raccoon soup" 

cf. nisedanuki + 
"fake raccoon" 

siru --> nisedanuki-~iru 
"soup" "soup of a fake raccoon" 

c. nuri + ~asibako --> 
"lacquered" "chopstick 

box" 

cf. nuribasi + Rako 
"lacquered "box" 

chopsticks" 

nuri-~asibako / *nuri-basibako 
"lacquered chopstick-box" 

--> nuribasi-Qako 
"lacquered-chopstick box" 

The asymmetry in application of rendaku as shown in (27) 

and (28) resides in the structure of the compound built in the 

third or later cycle. 6 More specifically, it is due to cyclic 

Bracket Erasure. The process erases brackets, i. e. domain 

boundaries. As result, a morphological domain which previously 

6 With the assumption that the stem cycle -- in which 
moraification, syllabification, and accentuation apply (see 
Chapter 2 a.nd 3) -- is 'the first cycle, the compounding which 
combines two simple stems is in the second cycle. 
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had two prosodic domains will have only one such domain. That 

is, that rendaku does not apply in the second cycle, as shown 

in (28), is ascribable to an OCP violation in that cycle. In 

this view, a compound, to which rendaku has applied, has the 

following representation in the prosodic domain at the end of 

the second cycle. 

(29) 

r [+vc] ] 

lPasi~akop 
outcome: pasi~ako 

Upon compounding in the third cycle, rendaku is blocked, 

because of the presence of the [+voiced] inserted in the 

second cycle, since insertion of [+voiced] in the third cycle 

creates a violation of the OCP. 

(30) 

Therefore, the output is not *nuri[bJasirbJako but 

nuri[pJasi[bJako "lacquered chopstic-box". 

Now suppose that Bracket Erasure is not cyclic. That is, 

a compound of the second cycle has the following prosodic 
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representation since the brackets are not erased. 

(31) 

I J r 
[+vc] 1 

pas i p p fa k 0 p 

Compounding in the third cycle, therefore, will result in the 

prosodic representation in (32). That is, as illustrated in 

the figure, one morphological domain has three prosodic 

domains. 

(32) 

[n uri - pas i - p a k O]M 

since rendaku inserts the feature [+voiced] into the second 

constituent [pJasi-[bJako "chopstick-box" of the 

compound, it is possible that the inserted feature is 

associated with the leftmost segment resulting in an 

unacceptable form as below. 



(33) 

r J [ [+vc] 1 I [ +vc ] 1 
~n uri p ~ la sip p ~ k .0 p 

output: *nuri-basibako I nuri-Rasibako 
"lacquered chopstick-box" 
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Notice that the second constituent of the compound has two 

prosodic domains and that insertion to the first domain of the 

two would not create any violation of the oep. Then, the 

inserted [+voiced] will be linked to the bilabial stop 

unspecified for the feature. 

As shown. above, with cyclic Bracket Erasure, unacceptable 

forms such as *nuri-rb]asi[b]ako will not be possible to 

derive. That is, an insertion of [+voiced] to the second 

constituent, which is itself a compound, will result in a 

violation of the OCP due to the presence of the feature 

[+voiced] either inserted in the second cycle rendaku or 

underlying. Therefore, the conclusion is that Brackets are 

erased cyclically. 

To sum up, brackets in prosodic domain of compounds are 

erased cyclically. Cyclic Bracket Erasure makes it possible 

that the OCP refers to a feature which was inserted in the 

previous cycle, or underlyingly present. 
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5.5.2. Underspecification due to predictability 

One of the consequences of the Prodic account of rendaku 

concerns the underspecification of sonorants for voicing. As 

I argued in Chapter 4, underspecification for a feature is 

either due to a constraint or it is simply due to 

predictability. In the former case, the application of 

phonological rules resulting in a violation of the constraint 

are blocked. By contrast, they are not blocked in the latter 

case since their application would not violate any constJ:."aint 

since there is no constraint. The application of rendaku in 

multiple compounding presents another argument for 

underspecification because of predictability. That is, 

[+voiced] is linked to any se9~ent, including nasals, which 

has [+sonorant] and is unspecified for voicing. 

The inserted [+voice] seems to be associated with the 

word-initial sonorant segment, either a consonant or a vowel. 

Suppose that the co-occurrence of [+sonorant] and [+voiced] is 

prohibited in the lexical derivation by a marked condition as 

proposed in Kiparsky (1985:92) and that a sonorant segment is 

supposed to have [+voiced] only by a default fill-in rule, 

which seems to apply after rendaku. Then the inserted feature 

would be associated with a non-sonorant segment, resulting in 

an unacceptable form such as *konayu[gJ i "powder-snow" as 

illustrated in (34) if the association of [+voiced] is 

iterative. 
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(34) 

I 1 ( 
[+VC]l 

kOnapYU~ip 
output: *konayugi l~onaYUki 

To avoid this undesirable association, I propose, the inserted 

[+voiced] is linked to the leftmost segment in the domain as 

long as it is unspecified for the feature. That is, Japanese 

does not have the constraint which prohibi ts the feature 

[+voiced] to be associated to a sonorant segment, either a 

consonant or a vowel. Instead, [+voiced] is unspecified for 

sonorants for its specification is predictable. Thus, the 

following derivational representation will result. 

(35) 

[ I I [+vc] 1 
k 0 nap Y lu kip 

output: konayuki "powder-snow" 

Nonapplication of rendaku iu the third cycle compounding 

shows that [+voiced] has been linked to a sonorant segment in 

the second cycle. That is, the application of renda.ku is 

blocked by the oep. Since the blocking of rendaku is due to 

the presence of another [+voiced] in the domain, the domain 
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must contain a token of the feature. As shown in (35), the 

inserted feature is allowed to be associated with the leftmost 

segment in the domain as long as it is unspecified for 

voicing. Thus the insertion of [+voiced] in the second cycle 

compounding would create a violation of the.OCP as illustrated 

in (36). 

(36) 

I J [
[+Vc] [+vc] 

nisep~onaiu 
output: nise-konayuki 

As a result, the insertion of the feature in the third cycle 

compounding is rejected by the application the OCP. Thus, the 

output will be the correct nise- [kl ona [v] uki "fake powder-

snow". 

On the other hand, if the feature co-occurrence 

restriction were to be maintained in Japanese, it would appear 

that the inserted feature is somehow deleted since the 

alveolar stop unspecified for voicing does not show up with 

[+voiced]. That is, after Bracket Erasure, the domain does not 

have any [+voiced]. Thus, rendaku in the third cycle of 

compounding is incorrectly allowed since it does not create 

any violation of the OCP as shown in the figure below. Such an 
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application of rendaku will result in an ungrammatical *nise

[glona[vluki, not the correct nise-[klona[y]uki "fake powder

snow", as shown in (37). 

(37) 

In i s J.f):V:la y u k J, 
output: *nise":gonayuki (cf. nise-,konayuki) "fake powder 

snow" 

Therefore, the conclusion is that the constraint on the co

occurrence of [+sonorant] and [+voiced] does not exist in 

Japanese. Sonorants are unspecified for voicing because of 

predictable specifications, not because of any kind of 

constraint which would block the application of rendaku. 

To sum up, the inserted feature [+voiced] is associated 

wi th the leftmost segment in the second prosodic domain, 

including sonorant consonants and vowels, as long as it is 

unspecified for voicing. That is, if a segment is unspecified 

for a feature because of predictability, a phonological rule 

inserting the feature specification is not blocked. 

5.5.3. Summary 

Bracketing Erasure is a cyclic process. Its application 

in the second cycle blocks the application of rendaku in the 
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third cycle. Such a blocking in a compound like nise-konayuki 

"fake powder snow", whose second member is itself a compound, 

argues that sonorant is unspecified for voicing because of 

predictability. 

5.6. Conclusion 

Compounds have two prosodic domains. This prosodic 

representation is argued for by the application of rendaku. 

The rule, which inserts [+voiced] into the second prosodic 

domain, is blocked by an application of the OCP, i.e. Lyman's 

Law, if the domain contains another token of the feature. That 

[+voiced] in the first prosodic domain does not affect the 

application of rendaku shows that compounds have two prosodic 

domains. 

The discussion above shows that Bracketing Erasure is a 

cyclic process and that a segment unspecified for a feature 

value because of predictability can be associated with the 

feature given by a phonological rule~ The latter argues that 

Japanese does not have a constraint on the feature combination 

[+sonorant] and [+voiced]a 
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In the preceding chapters, we have shown ~hat Japanese 

verbal morphology has three types of operations: compounding, 

cyclic affixation, and noncyclic affixation. The distinction 

is based on the prosodic domains created when a morphological 

process applies. Compounding creates two new prosodic doma.ins 

corresponding to one morphological domain as shown in (la). By 

contrast, only one new prosodic domain is constructed with 

cyclic affixation as seen in (lb). Finally, noncyclic 

affixa'tion does not create any new prosodic domain: instead, 

the affix is inserted into an existing prosodic domain as 

depicted in (lc). 

(1) 

a. Compounding 

[ ]HC 

[ 

b. cyclic Affixation c. Noncyclic Affixation 

[ 

[[ 

[ 

[ 

]Hnc 

Afx]pnc 

As demonstrated in Chapters 3 and 4, all the three types of 

morphological operations apply within a level. 

This three-way distinction of morphology in terms of 

prosodic domains is argued for by application of tonal rules 
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and segmental rules. The asymmetries among the three types 

morphological operations with respect to the application of 

these rules are accounted for wi thout referring to J"evel 

Ordering among them. First, the construction of two new 

prosodic domains triggers High Tone Insertion and rendaku. As 

a result the rules do not apply with cyclic and noncyclic 

affixation. Moreover, the creation of two prosodic domains 

during compounds is supported by the application of the 

Obligatory Contour Principle. It applies within each prosodic 

domain: phonological units contained in separate prosodic 

domains do not result in any violation of the oep. Second, 

cyclic affixation triggers some phonological rules, whereas 

compounding and noncyclic affixation do not. Delinking of a 

high tone is triggered by cyclic affixation, but not by 

noncyclic affixation. Likewise, segmental rules such as 

Nasalization and [-continuant] Deletion apply only with cyclic 

affixation. Third, the asymmetry between compounding and 

affixation in the application of cyclic segmental rules are 

due to the difference in the number of prosodic domains. 

compounding does not create the environments for the rules to 

apply where two consonants are adj acent wi thin a prosodic 

domain. In addition to the number of prosodic domains 

constructed with morphological processes, various kinds of 

invisibility affect the application of both tonal and 

segmental rules. For example, total invisibility of a suffix 
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results in the accentuation referred to as preaccent and is 

also responsible for the nonapplication of cyclic segmental 

rules with the desiderative suffix -tali). Finally, cyclic 

rules do not apply with noncylic affixation because of the 

noncylic domains. 

The proposed model is preferable to Inkelas' (1989) model 

for it provides a more satisfactory explanation of the 

interaction between morphology and phonology in Japanese 

verbs. Inkelas claims that all lexical levels are cyclic. In 

other words, all morphological operations are cyclic. However, 

the tonal and segmental phenomana in Japanese verbs cannot be 

accounted for by postulating only compounding and affixation, 

both of which are cyclic. Investigation of the phenomena has 

demonstrated that the morphology has noncyclic affixation, 

which applies before or after cyclic morphological processes. 

That is, the interaction between morpholgoy and phonology in 

Japanese verbs can be accounted for only with a three-way, not 

a two-way, distinction of morphology with respect to the 

number of prosodic domains constructed corresponding to one 

morphological domain. 

The model proposed in this dissertation is also different 

from Inkelas' model in a prediction on the morphology of some 

languages. The former predicts that bi-level languages, such 

as English, may have six types of morphological operations, 

while the latter does not. Such a language may have Level 1 
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compounding, Level 1 cyclic affixation, Level 1 noncyclic 

affixation, Level 2 compounding, Level 2 cyclic affixation, 

and Level 2 noncyclic affixation. (As shown in this 

dissertation, all three types are at a single levle in 

Japanese.) All of the six morphological operations may show 

different behaviors to phonological rules. This is a 

prediction worthy of investigation. 

Furthermore, the proposed model is preferrable to the 

model with the Morphemic Plane Hypothesis (Halle and Vergnaud 

(1987a,b». Under the latter theory, cyclic morphological 

processes results in the creation of two planes, whereas 

noncyclic mophological operations does not create ane new 

plane. That is, compounding and cyclic affixation have the 

same representation, 

respectively. 

(2) 

a. Compounding 

as depicted in (2a) and (2b) , 

b. cyclic Affixation 

Therefore, the two cyclic morphological operations do not have 

any represerltational differences. As a result, phonological 

rules applying in compounding should also apply in cyclic 

affixation, and vice versa. However, as demonstrated in this 
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thesis, this is not what happens. 

One possible way to distinguish compounding from cyclic 

affilcation is to hypothesize that compounding does not undergo 

a process called Plane Conflatioll -- a single plane results 

through this process (for details, see Halle and Vergnaud). 

That is, tonal and segmental rules applying only with cyclic 

affixation applies after Plane Conflation. However, this 

hypothesis is wrong. with the assumption that Plane Conflation 

achieves the task that Bracket Erasure does (i.e. the creation 

of one plane out of two planes), Compounding undergoes Plane 

Conflation. As demonstrated in Chapter 5, the wrong 

application of rendaku might result if Plane Conflation would 

not apply with compounding. Therefore, tonal and segmental 

phenomena in Japanese verbs cannot be accounted for by the 

model which does not have the representational difference 

between the two morphological types. In other words, the 

modified Lexical Prosodic Phonology, which distinguishes 

compounding and cyclic affixation by means of prosodic 

representation, is preferable to the mOdE!l with the Morphemic 

Plane Hypothesis. 

Besides the discussion of the interaction of morphology 

and phonology in Japanese, I have made three claims that have 

theoretical significance. First, a prosodic domain is 

constructed during suffixation of a bi-dependent desiderative 

morpheme -taCi) even when the subcategorization frames of the 
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suffix are not fully saturated. The application of epenthesis, 

triggered by syllabification, and accentuation with -taCi) 

suffixation argues that a new prosodic domain must be 

constructed during the affixation of the desiderative suffix. 

Otherwise, ungrammatical outputs would be derived. 

Second, I argued that there are two reasons for 

underspecification of a segment. It may be unspecified for a 

feature value because of a feature co-occurrence constraint 

such as * [ +nasal « +continuant J or * [+nasal « DORSAL] • By 

contrast, a segment may be unspecified for a feature because 

its specification is predictable. The distinction between the 

two is seen in the application of phonological rules. The 

former case prohibits application of a rule if it would result 

in a violation of the constraint -- i • e. i t involves the 

Structure Preservation. However, the latter case does not 

affect application of phonological rules -- i.e. it does not 

show any effect of the struc·ture Preservation. As I have 

shown, [+nasal] can be inserted onto voice segments (cf • 

Nasalization); [+voiced] can be inserted onto sonorants (cf. 

rendaku). The application of these rules show that Japanese 

has no constraints prohibiting the combination of [+nasal, 

+voiced] and [+sonorant, +voiced]. In other words, sonorants 

including nasals in Japanese are unspecified for voicing in 

underlying representation because the specification is 

predictable. Thus, rules whose application would result in 
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sonorants with [+voiced] are not prohibited to apply. 

Third, presenting motivation for having morphological 

and prosodic domains, I argued that lexical levels of 

affixation are ordered in terms of p-subcategorization, not in 

terms of m-subcategorizations. (That .is, lexical levels of 

affixation are prosodic levels, not morphological levels.) I 

argued that Level-2 p-subcategorization does not obey m

subcategorization, whereas Level-l p-subcategorization does. 

As we saw, Prosodic Level ordering of affixation provides an 

account for problems of bracketing paradoxes, which other 

models of morphophonology cannot. 
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