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In addition, in order to prevent mmecessary vowel devoicing, a faithfulness constraint concerning the 
specification ofvoice is also required, as in (6): 

(6) IDENT-IO (voice) 
Correspondent segments in input and output have identical values for [voice]. 

For allophonic variation, the ranking of the constraints is as follows: the context-sensitive marlcedness constrnint, i.e.,' 
(4) HVD dominates the context-free constraint, (5) *y, followed by the faithfulness constraint, (6) IDENT-IO (voice), 
as shown in (7). 

(7) HVD » *y» IDENT-IO (voice) 

The coIreCtness of this constraint ranking is illustrated in tableaux (8) to (12). First, let us consider the case where a 
voiced vowel is in the input, but a voiceless vowel appears in the output as in (12). 

(8) IsilW 'deer' 

Input: IsilW HVD 

a. r;r ika 

b. Jika *! 

The candidate (8b), which does not have devoicing on the high vowel Iii, loses to the actual output (Sa), since it 
violates the highest-rnnked context-sensitive mmkedness constraint, HVD. The selected candidate, (Sa), violates two 
lower-ranked constraints, i.e., *y (context-free markedness consttaint) and IDENT-IO (voice) (faithfulness constraint). 
However, this does not affect the outcome since this candidate satisfies HVD, the most highly rcmked consttaint of the 
three. 

This result should be obtained regardless of different assumptions about the voicing of vowels in the input in 
order to maintain Richness of the Base, a concept that guarantees that evaluation is performed on a set of candidate 
outputs, not on the input level, and that no constraints can be stated at the level of input (Prince and Smolensky, 1993). 
Indeed, the same candidate [ika] is selected when the input contains a voiceless vowel, i.e., IsjkaI as in (9). Again it 
is HVD that determines the outcome, without interference of the lower-ranked constraint, *y. 

(9) IsilW 'deer' 

Input: 1s}kaJ HVD 

a. r;;r ika 

b. Jika *! 

In order to account for the complementary distribution of voiced and voiceless vowels, we should also be able 
to prove that voicing of the vowels in the inputs does not affect the outcome when there is no devoicing environment 
Let us look at two tableaux for the word, I-Dkan/ 'time,' one with a voiced vowel as its input (10), and the other with a ­
voiceless vowel (11). 
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In both cases, because the context is not relevant to HVD, that is, the high vowel is between a voiced consonant and

voiceless consonant, the decision :falls to the lower-ranked context-free markedness constraint. As shown in both

(10) and (11), the context-free maIkedness constraint *y is the sole determinant ofthe output regardless ofthe voicing
of rJl in the input. Thus, we can conclude that the present ranking is consistent with the concept of Richness of the

Base. (Henceforth, only inputs with voiced vowels will be given since Richness of the Base is guaranteed.)
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Input: lzikanI

a. Gi" .3ikan

Input: lsaka/

Input: IzjkanI

a. Gi" saka

a. Gi"

h *!

b.

b. saka

(10) Izikanl 'time,' --,- ---. --. ---,

(11) lzikanI 'time....' -r-- -.- --r ----.

As is the case with (10) and (11), the context for the application ofHVD does not obtain here, therefore the decision
falls to the lower-ranked context-free markedness constraint. The candidate (l2b), which has a voiceless non-high

vowel, is eliminated because of the violation of *y. Gratuitous voiceless vowels are not permitted...

In the next three subsections (3.2.1 to 3.2.3), we will see that the present aerodynamic approach to vowel

devoicing allows us to provide a coherent approach to some other issues. First, another context for vowel devoicing,
where silence follows a devoiceable vowel, i.e., so-called ''word-final devoicing", will be analyzed. Then, the

relationship between accent and vowel devoicing will be analyzed by using aerodynamically motivated constraints.

Lastly, an aerodynamic explanation for the fact that long vowels do not devoice in Japanese will be proposed (3.2.3).

This constraint ranking also predicts correct outputs when a non-high vowel appears between two voiceless

consonants as in (12).

(12) lsaka/ 'slope',...--------,.------,-------,---------,

3.2 Detailed Facts about High Vowel Devoicing in Tokyo Japanese

3.2.1 Word-Final Devoicing

In addition to the canonical devoicing context discussed above, there is another context where high vowels

devoice. It is generally mentioned that a high vowel preceded by a voiceless consonant and followed by a pause

devoices when it has a low tone (e.g., Nihon Hoso Kyokai [henceforth NHK], 1966). For example, /kasi/ 'lyrics' is

pronounced as [ka.0-l when followed by a pause. However, when followed by another word such as a particle, the

voicing of the word-final high vowel depends on the initial consonant of the following word; the Iii in /kasi/ is

devoiced if it is followed by a word starting with a voiceless consonant, e.g., /kara/ 'from', i.e., [lea» kara], while it is
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