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Variation and Change in the Accentual System of Japanese Compounds:
Implications for the Debate over Indexing vs. Reranking*
Shin-ichi Tanaka

1. Introduction

There has recently been a hot debate over the issue of how subgrammars are defined in
Optimality Theory (Zoll & Inkelas (2003)). At present, approaches to this issue are taken in
two ways: indexing of constraints (multiple faithfulness) and reranking of constraints
{cophonologies). There is something in common with the two approaches where, in defining
subgrammars, indexing or reranking is crucially limited to faithfulness constraints.
However, their empirical consequences are naturally quite different.

In this article, 1 will consider accentual variations in Japanese compounds and
demonstrate that all and only possible variations are produced by reranking of a faithfulness
constraint but not by indexing in multiple faithfulness theory. In other words, the latter
theory sometimes creates impossible variations and gives wrong predictions in accounting
for variation and diachronic change. In the following discussion, I will make a simple
comparison between the two theories in terms of 1) possible and impossible variations, 2) the
maximal number of variations, and 3) the relation of variations to diachronic change. [ will
show that all the three naturally follows from minimality of reranking, a condition on
reranking algorithm (Anttila (2002), Tanaka (2003))., For segmental arguments in favor of
reranking over indexing, see Anttila (2002) and Zoll & Inkelas (2003), among others.

2. Possible and Impossible Variations
2.1. Variations among Lexical Classes: Accent Loss
First, let us consider possible and impossible variations of accent in Japanese
compounds by paying special attention to their lexical classes. As shown in (1), foreign and
native compounds usually receive accent on the same syllable as their head nominals, and
some speakers in younger generation allow accent on the last syllable of each penultimate
foot as well. However, their unaccented counterparts are stricily prohibited:
(1) Variation: Preserved / Penultimate-Footed / *Unaccented
a. Foreign Compounds
ti: (mi}ruku)(tiy / (mi)(ruk)(ii) / *(mi){ruku){tii) ‘milk tea’
tén: (be)(suto)(tén) / {be)(sutd)ten) / *(be)(suto)(ten) ‘best ten'
sydo: (wai)(do)(syoe) / (wai)(dd)(syoo) / *(wai){do)syoo) 'long TV show'
purde; {net)(te)(pu)(rée) / (net)(to)(pit)(ree) / *(net){toXpu)(ree) ‘net play'
koohit: (ai)(su)(koa){hii) / (ai){su)(kéo)(hii) / *(ai)(su)(koo)hii) 'ice coffee’
sukii: (sui)(zyou)(supkii) / (suizyou)(sa)(kii) / *{sui){zyou)(su)(kii) ‘water-skiing'
burdo: (he)(yaa)(bu)(réo) / (he)(yaa)(bi){roo) / *(he)(yaa)(bu}(roo) 'hair blow'
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dée: (baMren)(ta)(in)(dée) / (ba)(ren)(ta){in) dee) / *(ba)(ren)(ta){in)(dee) 'St. Valentine's Day'

turfi: (ka)(risu)(masu)(tu)(rii} / (ku)(risu){masw)(ta)(rii) / *(ku){risul masu)(tu)(rii) 'Christmas tree'

. Native Compounds

ame; (ni){wakal(@me) / (ni}{waka)(ame) / *(ni)(waka)(ame) 'sudden rainfall'

kde: (ka)(sured(gde) / (ka)(suré)(goe) / *(ka)(swre)(goe) 'husky voice’

fta: (ga){rasu)(ia} 7 {ga)(rasa)(ita} / *(ga)(rasu)(ita) 'glass board’

kasa: (kou)(mori)(gdsa) / (kou)(mori)(gasa) / *(kou){mori}gasa) 'Weslern umbrella'
kiimo: (nyuu)(dou}{gimo) / (nyuw}{dou)(gumo) / *(nyuu}deu)(gumo) ‘thunderhead'
hine:; (ya)kata)(bine) / (ya)(katd)(bune) / *{ya)(kata}(bune) houseboat’

tamago: (yude)(ta)}mdigo}/ (yude)(ta}(mago) / *(yude)(ta)(mago) 'boiled egg’
utiwa: (hi)(dari){u)(tiwa) / (hi}(dari)(0)tiwa) / *(hi}{dari)(u)(tiwa) ‘comfortable life'
omatu: (kami)(o){matu) / (kami)(@)muby) 7 *(kami){oXmutu) 'paper diaper

ttéko: (mata)(i)(toko) / (mata)(i){toke} / *(mata)(i){toke) 'second cousin’

This is not true for Sino-Japanese compounds and foreign simplex words in (2), where their
basic accents are all on the penultimate foot and for younger speakers, unaccented variations

are more comfortable to pronounce. But note here that these lexical classes don't receive

such preserved accent as seen in (1).

(2) Variation: Penultimate-Footed / Unaccented
a, Sino-Japanese Compounds

kéi: (tai(én)(kei) / (tai)(on)(kei) 'thermometer’

zytw: (kan){(syd)(zyou) / (kan)(sya){zyou) 'letter of pratitude’
sén: (sui)(héi)(sen) 7 (suilhei)(sen} 'horizon on the sea'

sén: (ti)(héi)(sen)/ (tid(hei)(sen} 'horizon on the ground’
nin: (ku){rou)(nin} / (kuiroudtnin) 'natural worrier*

sydu: (ku){réu)(syou) / (ku)(rou)(syou) ‘'worrying nature'
ryoku: {nydu){ryoku) / {nyuu)(ryoku) ’input

. Foreign Words

(bai)(ku) / {baid(ku) ‘bike' (dee)(ta)/ (dee){ta) 'data’

(kad)(rabu) / (kud(rabu) 'club’ {eyap)(pu}/ (gyap)(pu) 'gap'
(mée){kaa) / (mee)(kaa) "maker’ (gu)(rahu) / (gu)(rahu) ‘graph’

(bé)(toru) / (bo)(toru) ‘bottle’ {d6)(ramu) / (do)(ramu) 'drwm’

{sw){nii)(kan) / (su)(niiy(kaa) 'sneakers’ (su)(ktu)(taa) / (su)(kuu)(taa) ‘scooter’
{ma)(née)(zyaa) / (ma)(nee){zyaa) 'manager” {puro}dyiu)(saa) / (puro)(dyuu}saa) 'producer

To account for this difference in alternation based on lexical classes, I introduce here

some background information on the constraint-ranking system for Japanese accentuation.
Following Tanaka ({2001}, {2003), and (to appear)), [ assume the ranking of constraints in
(3}, whose definitions and motivations are given in (4). The most important thing in (3) is
that only a faithfitlness constraint, Max (accent) here, is rerankable with another constraint,
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which lead to subgrammars (here, lexical classes) and their variations in the accentual
system. That is, constraints can be reranked only in the ways of dotted lines (a), (b), and (c):

(3) The Constraint-Ranking System for Compound Accent
NON-FINALITY (i2', 0", F)
(a)
MAX (ziccent)
h) - {c)

ALIGN-L (o, root) " NON~-FINALITY (Prw?)
NS
ALIGN-R (PrWd, ) {(cf. Kubozono (1995), (1997))
(4) Definition and Motivation of Constraints
a. NON-FINALITY (1, o, F): The accented mora, syllable, and foot are not final in Prwd,
e.g. (si)(rou)(to)(gei) / **(si)(rou)(to)(géi) ‘amateur performance’
e.g. (re)(in)(kdo)(to) / ***(re)(in)(koo)(16) raincoat’
b. Max (accent): The acecent of a head root has a correspondent in the compound.
e.g. kagaku: (si}zen)(kd)(gaku) / *(si)(zén)(ka} gaku) / **(si){zen)(ka){gaku) ‘naturat science’
¢. Non-FiNaLITY (Prwd): The accented prosodic word is not final in Priwd (Accent is not
present in Prvd),
e.g. (ou)(saka)(ben)/ *{ou)(saka)(bén)/ *(ou}(sakd)(ben) 'Osaka dialect'
d. ALIGN-L (o, roct): The left edge of any accented syllable is aligned with the left edge
of a head root,
e.g. (kitayt(ame)(rika) / *(kita)+(amé)(rika) / *(kitd}+(ame){rika) "North America’
€. ALIGN-R (Prwd, o) The right edge of any Prwd is aligned with the right edge of an
accented syllable.
e.g. {kafe)(bda)/ *(kafé){baa) / **(kife)}(baa) / ***(kafe)(baa) 'cafe bar’
As for the examples in (4), ***@e)iinihooirs) in (4a) has three violations for Non-Finality,
because the accent is final on the level of mora, syllable, and foot. *@izénwrka) (gakn) and
**sinzen)(ka)(gaky) in (4b) suffer from one and two violations of Max (accent), respectively,
and this difference depends on whether the compound accent is moved (shifted) or removed
(deleted) from the original accent of the head root kdgaku. (4¢) is one of the constraints in
the Non-Finality family, but it actually requires de-accentuation due to the morphological
structure of Japanese compounds. As shown in (5a), a Japanese compound consists of a
single PrWd, so its accent, if any, is always final. This is prohibited by Non-Finality (Prwd"
and causes accent loss. In contrast, an English compound consists of two (or more) Prwds,
s0 its final accent is not deleted but simply shifted to the non-final position. This peint is

illusirated in (5b):
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(5) Non-Finality (PrWd') and Morphological Structures
a. Japanese De—accentuat:on

Prwd foin) fed Prwd
/N | |
Root® Root Reoot  Root Root' Rc;ot
{ | |
*[[ouziak:i][bfslﬂ] - [[ousakallben]] 'Osaka dialect’ *[péezi] - [peezil 'page’
b. English: Accent Retraction
Prwd Priwd
AN N
Prwd PRV Prwel' Privd

T L
*[[black]lbéard)] — [Iblick]lhoard]]
Thus, it may be said that the component nouns in an English compound (i.e. PrWds) are

more independent of each other than the ones in a Japanesc compound (i.e. Roots), and this
difference is directly related to the fact that only the former component words receive
secondary accent as well, as in bldck board, gréen house, bldack bird, and so on. In other
words, English compounds have mote wordhood than Japanese compounds. Anyway, the
de-accentuation phenomena in Japanese are accounted for as one of the Non-Finality effects.
Given the ranking of constraints above, my account of the difference in variation
between (1) and (2) is straightforward. As shown in (6a), accent is basicaily preserved in
foreign and native compounds, and penultimate-footed accent is also made possibie by
minimally reranking Max (accent) below Non-Finality (£, o', Ft"). Unaccented variants
are impossible because they involve non-minimal (i.e. two-step) demotion of Max (accent).
(6) Minimal Demotion of Max (accent) (Tanaka and Yamane {2000))
| a. Foreign and Native Compounds I

[

\ rerved: mw > Nm—ﬂnahty (.u o', P> T\Oﬂ"ﬂ!‘flllly (W ) >> Align-R (PrWd a )
Penultimate-Footed: 4

#Jnaccented:
" b. Sino- Japanese Compounds and Foreign S)mplex Words

Preserved: BEKTBCEA >> Now-Firality (1, o b9 > Non-Firely (PrWel > AllgnR (PeWal, 99

Penultimate-Footed: Ncn—ﬂmhw(u o', 1y >> Js st >> Non-Finality (rwd 9 >> Allan-R (Prwd, o)
w_w_U‘n_".%Eentecl Nen-Frality (1", o Ft')>>\‘m—ﬁnamy (PrWd‘)»iv = Align-REWd, 09
On the other hand, as in (6b), Sino- hp‘mese compounds and foreign snnple??ﬁfds
originally have aceent on their penultimate foot, so minimal demotion of Max leads to accent
loss because of Non-Finality (Prwd'"). Tableaux (7) and (8) are showing this point by taking

UP (bej{sutarttén) / thestsuidhten) / *bejisuiolten "best ten' and frai)(onykei) / (ai)(on)kei) 'thermometer’,
respectively:




(7) Preserved / Penuitlmate-l"ooted / *Unaccentcd

aBAS.IC_E&I\_II_{LN_:

Nnn Fimlity (',

GI‘)

Non Finality (Prwd")

Align-R (Privd, ¢

/bésuto + tén/

w (be)(suta)+{1én) ** *

(be){suta)+{ten) * * *
(heX(sdtoi(ten) * 1 * %
(bedsuto)+(ten) ** | HEEE

b. Reranking: Non Finality (", o, F) Allgn-R (Prwd. o)
/bésuto + tén/
(beXsuto)+(tén) *k | *

w (beXsuigH(en) * * *
(beyisito)+Hten) * % -
(be}suo)-+(len) *k | kakE

C. *Reranking: Non-Finality {g', o', F) | Non-Finallty rwd?) Align-R{Prwd, a?

/bésuta + tén/
(hedsuro)+(tén}
(hedsutd)+(len}
(bed(sdtol-(ten)
@ (be)(sulo)+(len}

|

* |
* 1

* X
EET S}

. I
(8) Penultimate-Footed / Unaccented

a, BASIC RANKING: | Nen-Finality (o', o', ) Non-Finallty (Prwd? | Align-R (Priwvd, o7
/téion + kél/
(taid{on)+(keéi) *% | *

@ {tail{én)+Hkei) * * *
{tal{on)+(kei) * *k |
(tabD{on) + (ke *¥ | *A R

b. Reranking: Non-Finality (2, o', F) | Non-Finablty (Prive” Align-R {Prwd, o

Ztdion + kél/
(tai}(on) +kel)
(taidX(sn}+(kei)
(taiYon)+(kel)
e (tai){on)+(kei)

*k |

*
* |
*

* ok

*
* ¥
*ok
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Inr this way, minimal reranking of a faithfulness constraint can generate possible variations
and excludes impossible variations correctly,
In the same way, indexing in multiple faithfulness theory might appear to account for
the observed accent variations with all rankings kept invariant, without recourse to minimal
reranking of Max. This is illustrated in (9), which is a simple application of Fukazawa,

Kitahara, & Ohta (1998) and Itd & Mester (1999) to the accenlual field:
(9) Multiple Faithlulness with Indexing
a. Basic Patterns
MAX (accent)

!

NON-FINALITY (', ¢', )

MAX (accent}

NON-FINALITY {PrWd)
!

MAX (accent)

Foreign Compound, Natlve Compaowndg

Sino-Japanese, Forcign Word
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b. Variations
MAX (accent)

M

NON-FINALITY (", 0", F)
F

MAX {accent)

Forelgn Compound, Nallye Compating

Sino-Japanese, Forelgn Word,

NoN-FINALITY (PrWd')y

MAX (accent

Bifisfaganeds, Farsfdeord
However, this approach assigning labels of lexical classes to each Max not only is more

complex than the minimal-reranking approach in (6), but also there is no reason that the
same labels are assigned to any two non-local Max's. This is because labeling is a mere
specification in the lexicon and speciﬁbation exhibits no locality, as given in (10):
(10) Non-Local Indexing
Max (accent)

|

NON-FINALITY (', 0", F}
|

MAX (accent)

|

NoN-FINALITY (Prwd’)

MAX (accent) Slatfagaddse, FargtWoRd, Frdde AP
Needless to say, the labelings in {10) would result in some impossible variations of foreign

and native compounds: unaccented variations are prohibited, as was already seen in (1). It
follows then that what is specified in the lexicon is not the labels of lexical classes for each
Max but the basic position of Max in the ranking for each lexical class, in a way like (6).
Possible and impossible variations are accounted for by the minimality of reranking of Max

Foreign Componnd, Natlve Compoting

Sino-Fapanese , Foreign Waord

in a fairly natural way.
2.2. Variations among Lexical Classes: Root-Initial Accent
Reranking also accounts for whether or not a compound with a four-mora head root can
bear root-initial accent as well as its basic accent. The observed fact is that as in (113,
foreign and native compounds are resistant to root-initial accent while as in (12), Sino-
Japanese compounds accept it as their variation (note here that preserved accent and
penultimate-fool accent are realized at the same position, because each head root has its
original |exical accent on the antepenultimate mora); '
(11) Variation: Preserved and Penultimate-Fool Accent / *?Root-Initial Accent
a. Foreign Compounds (RIA is entirely unacceptable)
toraburu: (Zywu){min)+(tora)(bury) / *{zyun)(min)+{téra)(bury) 'trouble with neighbors'
adéiruta: (yan)(gu}+(add)(ruto) / *(yan}gu)+(ada)(rto) 'young adult

zyakdrwa: (mi)(namiy+(zyakd)ruta) / *(miYnami)+(zyika)(ruta) ‘Souther Djakarla
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asisuto: (kin)(sen)+(asf)(suto) / *(kin)(seny+(asi)(suto) 'financiai assistance'
repurika: (ree)(saa)+(reph)(rika) / *(ree}(saa)+{répu)(rika) 'replicant of racing motorcycle'
tyerisuto: (yuu)meiy+(tyeri)(suto) / *(yuu)(meiy+(tyéri)(suto) 'famous cellist
tordberu: (kaku)(yasu)+(tora)(beru} / *(kaku)(yasu)+(téra)(beru) ‘cheap travel’
iémen: (kitayH(ié)(men) / *(kita}+{ie}men) Northern Yemen'
b. Native Compounds (RIA is disfavorable or unnatural)
kudamono: (yu)(nyuu)+(kuda)(mono) / Ayu)(nyuuy+(kida)mono) 'imported frujts'
origami: (iro)+(ori)(gami) / 7(iro)+(6ri}gami) 'colored folded paper’
hatimaki: (siro)+(hati)(maki) / Hsiro}+(hati}maki) 'white headband’
kutisita: (te)amiyr{kuti)(sita) / Ate)ami)+(kitu)sita) hand-made knitted socks'
habirasi; (den}{dou)+(haba)(rasi) / 2(den)(dou)+(habu)(rasi) ‘electric toothbrush'
hamigaki: (neri)+(hami)(gaki) / %neri)+(hami)(gaki) "toothpaste’
murdsaki: (aka)+(murd)(saki) / Haka)+(méra)(saki} 'red purple’
huktiroo: (siro)+(huki)(roo} / %(siro)+(hiku)(roc) 'snowy awl’
(12} Variation: Preserved and Penultimate-Foot Accent / Root-Initial Accent
a. Sino-Japanese Compounds (RIA is perfectly OK)
tetiigaku: (ri}(ron)+(tetG)(gaku) / (ri)(ron)+(tétu)(gaku) "theoretical philosophy’
rikigaku; (kou)(kuu)+{rikD}{gaku} / (kou)(kuu)+{riki)(gaku} ‘aerodynamics'
syokabutu: (kan)(you)+{syoki} / (butu)(kan)(you)+(syokia)(butu) 'foliage plant'
kakimotu: (yu)(nyuu)+(koka)(motu) / (yu)pyuu)+(kéku)(motu) 'imported grain’
gaklryoku: (ip)(pan)t(gaki){ryoku) / (ip){pan)+(giku}ryoku) 'general academic ability’
gakimon: (mimi)+(gakt)(mon) / (mimi)+(gaku)(maon) 'superficial learning'
itinen: (maru)+(it)(nen} / (maru)+{iti}nen) "2 whole year
etfzen: (kita)+(eti){zen) / (kita)-+(éti)(zen) 'Northern Etizen'
b. Foreign Words (irrelevant and omitted)
Like the way in (6), minimal demotion of Max gives a principled account for the difference
in variation between the lexical classes, but the above alternations involve interaction of Max
to Align (o', root), not to Non-Finality (Prwd'). In other words, (6) was the case of
reranking in (3a, ¢), and these alternations are the case of reranking in (3a,b):
(13) Minimal Demotion of Max {accent)
a. Foreign and Native Compounds

Preserved: ) > NorrFinality (12, o, Pt Y>> Align-L (o', root) »> Algn-R (AW, o)
Penuitimate-Footed: Nm-]-mhty(u o', Tt y>> Mesfeseent) >> Align-1.{a", root))»mlgn-R{PrWd ah
#Rool-Initial: Non-Finality (', ¢, FLY>> Ahgn—L(mot g} %v"_ i) > Alig-R BYWd, o9

b. Sino-Japanesc Compounds

Preserved: ?ﬁ’ﬁi‘i 7} > Non-Finality (¢!, ", Ft 2> Align-L{ ¢, root) >> Allen-R (PrWd, o7
Penultimate-Footed:  Non-Finality ¢ut', o', Ft)>>§ H} >> Allgn-L. ( 0 roat) > Align-R Brwd, a9
> W,
i) >> Aflgn-R (Prwd, o ')_J

Roat-Tnitial: Nor-Finall {4, o', Ft 2> Allgn-L{g ", vool) »>
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Specific examples are given below. In (14¢), *zyum)min)ra)(bury) ‘trouble with neighbors' is
correctly blocked by its non-local way of demotion from the basic ranking in (14a):
(14) Preserved and Penultimate-Foot Accent / *R oot-Initial Accent

Zzyuumin ¥ tordburua/

| Non-Finality ("0, Ft) | Align-L (a", rool) | Align-R (PrWd, o)

-

w (Zyuu)(min 4 (tord){burud * *%*
{zyuminy + {térajbura) *1 * K
- {zyuu){min) + (tora)(buru) k| ERREEF
b. Reranking: Non-Finality {y¢', 0", Ft) Align-R (Prwd, g'}

Jzyuumin + tordbura/

w {zyuuXdmin + (tord)(burw) * fiks
(zyua)(min} + érad(burw) *1 *Ex
(zyuw)(min) + {tora}buru) * | o AL R

C. *Reranking: Non-Finality (', 0", Ft') | Align-L (o’, root) [ M :'1_: Align-R (Prwd, g
Zzyuumin + torsburu/

(zyvuw(min} -+ {tord){buru) *1 **

= (zyu{min) + (tsra)buru) , * *kE

(zyuu{min) + {loraXburi i *x | | LR LER L
(15) Preserved and Penuliimate-Foot Accent / Root-Initial Accent

4, BASIC RANKING: Non-Finality (', 0", Fe) | Mk facesst Align-R (Pr¥d, 0°)
/riron + tetigak(/ B i

a {rl)}rom - (teti(galku) * H*
(riYron) + Getudgaku) *] * Ak
(ri){ron) + (etudgalu) Al ‘ FhA R

b. Reranking: Non-Finality (g', 0", Ft'} [ Allgn-L (2’ roct) ) [Allgn-R (Prwd, o)
/riron + tetdgaku/ )

FiXron) + {tetdi{gakny *§ *¥

= (HMron) + (tétu)(gaku) * ok

(ri)lron) -+ (tetudgatLd * | T

Again, possible and impossible variations are correctly captured by the minimal reranking of
Max, and the variation of root-initial accent is another case for favoring a reranking-based
grammar over that with mulftiple faithfulness and indexing.

). Other Arguments for Reranking-Based Subgrammars
3.1. The Maximal Number of Variations

The second argument for reranking theory concerns the number of variations for a single
compound. In general, how many forms are allowed maximally when a compound has seme
varjations? To take up NHK ed. (1998} as an example, which is the main source of data for
this article, a vast majority of compounds vary in two ways, as we have already seen in (1),
(2), (11}, and (12), and some cases allow three-way variations such as the ones below. They
are not seen in foreign and native compounds but only in Sino-Japanese compounds and
foreign words:

(16) Variation: Preserved / Penultimate-Footed / Unaccented
a. Sino-Japanese Compounds
(zeD{anul(syd} / (zeiXmit}{sye) / (zei)(mu)(syo) "ax office’

(kiXyow)(mén} / (kiy(tydu){men) / (ki)(tyou)(men) ' methodical nature'
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(seki)(han) / (seki)(han) / (sekidhan) ‘rice boiled with red beans'
(kasi)(kin) / {kasi)(kin} / (kasi)(kin) ‘loan’
(simy(zitu)(mi) / {sin}{zitd)(mi) / (siny(zit)(mi) 'truth’
(ka)(syoku)(sydu) / (ka)(syok){syou) / (ka)syoku)(syou) ‘bulimia’
b. Foreign Words
{ré)(koo)(do) / (re)(kéo}do) / (re)(koo)(do) 'tecord"
(pai{o)(nia) / (pai)(G)(nia} / {pai}(o)(nia) 'pioncer
(b)Y ryuu)(mar) / (bo)(rytiu){mu) / (bo)(ryuul{mu} 'volume'
{(a){maru)(gamu) / {(a)(mardHgamu)} / (a{maru)(gamy) ‘amalgam’
{ma}nee)(zyaa) / (ma)(née){zyaa) / (ma}nee)(zyaa) 'manager’
(puré)(gura){maa) / (puro){gurd){maa) / (puro}{gura)(maa) 'programmer'
One might naturally wonder why the maximal number is three and not two, four, or five.
This question can be answered quite easily in reranking theory: a variant can simply be
created either by Max demotion or Max promotion from the position of basic ranking:
_{17) Preserved / Pep_ultimate-ﬁF_ ooted / Unaccented

( a. Reranking: M 96:6{!{) J Non-Finality (&', ¢', F) | Non-Finality (Prwd? | Align-R (Prwd, ¢
/zéhmu + syé/
= (zeid{muyr{sy o) Axr ¥
(zel¥mui)+(svo) * * *
(zéDu)+Hsyo) * ) * * %
(ze)(mu)+(syo) k1 L _ . Ak

Nan-Finality (Prve’s 1 Align-R (Prwd, o

D. BASIC RANKING: | Non-Finality (', o', F)
Jzéimu + syé/

Czeidmu)+(sy6) LEL N *
e (zel(mud)+(syo) * * *
(z&D{nmuw)+(syo} * * *¥ |
- {zeD{nm)+{syo) ** B ik N
C_.__ Reranking: Non~Finallty (", a'. F) { Non-Finality (PrWd?) 3 Align~R (Prwvd, o)
Jzéimu + syé/
(zed)mu)+(syd) k4 | *
(zeD (i) (syo) * * *
{zéD){mu)+{syo) * | * ok
s (zeDmu)-Hsyo) ** o

Note here that both demotion and promotion are minimal, and that is why the maximal
number is always three. 1t is easy to imagine that indexing cannot predict the maximal
number.

The maximal three-way variations seem to be true for lexical accent and other
phonological phenomena as well as compound accent. This is because any grammar is
defined only through (re)ranking, according to the basic tenet of Optimality Theory.

3.2. The Relation of Variations to Diachronic Change

Although there is no doubt that the tree-way variations are maximal, it is also true that
the most natural and unmarked number of vaciations is two., This shows the asymmeiry of
reranking from the basic position of a faithfulness constraint, and from a diachronic point of
view, demotion of a faithfulness constraint is a more natural movement than its promotion
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Specifically, as a change in progress, fbe)sutojtén) tends (o change into (be)(sud)ten) in (7),
fraiptony(kei) MO frai)fomiked in (8), and (vi)tronpfrerd)(gaky N0 (rpron)(iény(gaky) in (15): the latter
form of each example is more common in younger generation than the former one. Also, in
(17), younger speakers clearly favor the de-accented variant (zef(muj(syo; oVer its accented
counterpart (zep(rmg(yd) and edgmiisyo).  OF course, of the two accented versions, the
preserved accent sounds more archaic than the penultimate-footed accent.

In short, the asymmetry of the direction of reranking follows from the precedence of
faithfulness demotion over faithfulness promotion in diachronic change, which results in the
fact that most forms vary in two ways, even though maximal possibilities are three in
synchronic grammar. Thus, the relation between variation and diachronic change can be
accounted for quite clearly in a reranking-based grammar. In multiple faithfulness theory,
however, indexing is a kind of lexical specification that seems to be made in a random way
or without any principle. So an index-based account such as the one in (9) does not tell us
what synchrenic variation has to do with diachronic change.

4. Conclusion

This article was devoted to arguing that unlike the theory of indexed multiple
failhfulness, reranking theory provides a principled account of why three important facts are
as they are in the accentual grammar of Japanese: 1) possible and impossible variations, 2)
the maximal number of variations, and 3) the relation of variations to diachronic change. It
was also demonstrated that the three facts stem from the minimal nature and unmarked
direction of reranking. In a sense, this conclusion is quite natural, because the basic tenet of
Optimality Theory is that a grammar is defined only through (re)ranking of constraints.

NOTES
*This paper is a revised version of the one contained in A Comprehensive Study of Phonological Structive
in the World's Languages and Phonological Theory, a technical report of the Japan Society for the Promotion

of Science, 121-130, which was ediled by Shosuke Haraguchi and published in Marcl, 2002.
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