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ABSTRACT 

I hc .I~I~:IIIL”\c dialccL 01’ K~iposhima (K.l) has 1~0 dillixnl 

wr1Lx pitch pallwis;. (I. )“I Il. aiicl (I.)“1 I. In this skid\. tlic 

protwlics 01‘ Ihcsc‘ I\\() surtilcc pitch p;iltcrns 01‘ K.l \;ill hc 

asc~tislicall! -ptionclic;ill! dcscrilxtl b! niciin5 01‘ /-icorc 

iiol.iiiiilis;ilioii. 1i or& consisting 0C INO. Ilircc. liw and tivc 
s~llilhlc’s ucrc Lid in lhis slurl! (tllc s!Ilahle slructurc is iI 

(‘\‘) ;I\ Ic\I \\ordk and lhc I:0 ol‘cacli s~llahlc nticlcus was 

c~r~clc~l and Llic‘ r:iu I.0 \;ilucs \\crc keorc normilisctl. ‘I‘\\ 0 

ii;ili\ c yc‘;kcrs 01 ld (one iiialc and oiic I’cnialc) participatcii 

iii Ihi< hld~. ‘I Iic’ 1on;il txprcscnliilioi~ 01‘ K.1 wmis will lx 
diwIizd 011 Ihc haG\ 01’ Ihc /-sum normaliscd rcsd1s. 

I. INTRODUCTION 

.I;lpaiic‘sc is rich ill tli;ilcct;il \ ilrialion~. and ltic pitch paltcrns 

ot’ illan! tlialscl> Iia\c been dcscribcd and pl~onologic;ill~ 

iiii;il~ wi h!, L iirious dloliirs. ~\llhougti iiiticti \\ork tiiis been 

tloiic OII Itic acwslics 01‘ pircti-acccnr 01‘ Standard .tapancse 
1S.l I fc+ I’owr IWO. I’icrrctiwnlw~ antl Ikck~iia~i 10x8. 
tGllllo/on~, IW.7). ~iiil’orl~in~ilcl~ tku quiinliliitivc acouslic- 

phoiiclic‘ ~lc‘\cripli\ L! \\orl\5 Ii;i\c’ hwn Jonc 011 aii! 

\;ll.iilli(lll\. I Iii> i\ Ihc I‘irst iiioli\;ilioli ti)r Itlis ~ltlcl!~. 

1i.l dio\\s 1~0 dil‘li’rcnl wrtiiw pitch pallcrn~. ([.)‘I II, arid 
( I.) ‘I I. Iii llic I’ornicr patlcrii. oril!~ llic t~cniilliiniilc s\-llabtc oi‘ ;I 

\\ ord ha ;i tii~li pilcti and c\c1r! odicr 5;) Itahlc hiis ii lob 

t~itcti. imcl iii Itic IaIIcr partrrn. only lhc Ias1 syllable ol‘ii 
\I ord II;I’~ :I hiph pilcll ;mtl c\ cr! other s>,tl;lhlc bclorc it has a 

Iou pikti. I’ticrctiwc. K.t has olicri bwn rclbrrcd lo (cl: 
t lirqaniii 1960. McC‘a\\ Ic! 1977. I larapuctii 1977) as ii 

I! pied c\aniplc hii\ ing onI> I\\ 0 iicwntmil cliisscs: I! pc A 

mid I! pc 13. rsspwli\cl!. Sliibii~ani ( IWO) consiikrs thiil 

dlc‘w I\${) pilch contwrs hdony to axcntcd and unacccn~sd 
\\ rwds. rczpccli\ cl! .:\I) attcrn;ili\r, analyis (e.g. I Ia> iita 

IO~T) i.x lliiil Lticrc is no iiccciiltial contrast ill \wrds ot‘ K.I. 
hul Ilial \\ordb 1’;ill inlo one 01‘ I\\0 clisliiicli\ c niclotl~ cli15scs 

t I ,I II imJ I II). ,\ccordiiig lo this ;Inal!sis. siiicc ;i \vord 

ilxll‘ Ii;15 :i \pccilic pilcli coii1our. cillicr l.llL or 1.11. K.t is 

~oii~irlcrctl ;I\; ;I \\ortl tc~ic Jialcct (in coiilr;id C’liincsc 01 

‘I tlai \\lliCll arc 3) Il;ihlc lone laii~ti~i~cs~. In Itis li)riiicr 

;iiial! \i5. li.l ih xcciiluall~ Ircmcd iii Itic simic \\;I! ii5 S.1 (cl: 
lhc loc;ilioii 01‘ illl ;lccclll needs lo he spccil’ictt in ltlc Icuicon). 

III ltic illlcrn;ili\c t\\o-inclod~ analysis. ltis tocalion 01‘ Itic 

;iiccnI ib no1 :I Ic\ic;iI propcrl!‘. and \vIinl 017~ needs to knou 
i\; \\ tiicti \\ord IllClod\ il \3orrl IlilS. 

I’icrrchunlhcrt and I~c:cl\~n;m ( IOXX) dcmons;trak lllal the 

liill\iiig imd sprudiiiy 01‘ \\ortl-to cl mcloclics is nol Itic hcsl 
;iii;il!>i\ liw \iirlI~cc loiic palkrii in 9. mid stio\\cd llial 

i~ccc~~lm~l plil.;isc~ iii~isl Ix imrlcrspcci t‘iccl lix Ionc cwl at Ilic‘ 

1110>l sill-IilCC IC\ cl. I IIC! po\il liur rarfcl lows t hilt 

clixkwrix Ilic Ioiiiil plirasc 01 5.1: ;I hwntlary lone (1.“~) 

\\ liicti (wciirs al ltic ptiraw homidar~ ;i ptirasc Iligli lone 

\\ hich occurs :II phrase hqinning. im aCccntiiiil I ligli lone 
\thich occurs al accent n~~clctrs. and an accc~lt~~l I.ou tone 
which occiirs shortI> slier ihc iw~‘nttiiil Iliph tone. II‘ \\c‘ 

apple ftic larpcl-lone inotlcl lo K.1. tend iargcts need 10 tw 

spcciticd a1 lcast iii Ihtir Iociilions tiv xxxnlcd \rords mid in 

ttircc localions tiw tmacccntcd \\ortls iis stio\\n in lifiirc I. 

:\~~ciikxl u ord I ~nacccntcd \\ ord 
(7 s! Ilahle \\ord) (h s!tlablc word) 

I> I. I. I. I.. II I. I. I. I. I. I. II 
I 

yl .y2 .I3 ‘.l.1 I 
‘II 
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Figure I: lindcrspeci tied Ionid rcprcwil;itions ot‘ acccni~d 

and mwx~n~~d \\orck 01‘ K.l. ‘I‘ stands tix targcl hones. 

.Aldwtigti ‘1‘1. ‘t?. and ‘l-3 arc tcntatiwty used ii)r txdti cI;15s;c5 
ot‘ \\ orcls 011 llic bwis ot‘ s! ll;ihk towlion. rhc! do 1101 
iicccssaril~ Iiii\c’ ttic saiii~‘ larger I alucs hcl\\wii accc~~rcd and 

miii~~ciit~d \\ ords. 

Iii ltiis srudy. ltic Imyci-ionc niodcl is adopted. and ciicli 
Ionat \atuc \\ill hc tliscusscd WI the hnsi.s 01‘ UIC ,-score 

noriiiiilis~d hla. I \\ itl discu3~ this mainI! \b illi rcspw to ltic 

inilial houndar> tone (,‘I I J. Itic ION ~onc s!~ltahlc irnnlc:di;~~c‘l~ 

hdorc the‘ high tone SJ Ilahle (1.2). and lhc high tow SJ Ilahlc 
(‘1.3). As tiv I‘1. onl! ii \ isual iinprcssion will bc pro\ idcd. 

.;\ltlioufti I LISC Itle tcriiis: acccnlcd and imacccnted. lo rclkr lo 
Itis \\ords that hiiw (I.)“I II. and (t.)“H pitch patterns. 
rcspcclivcl!: it is not clear at this stage what an acccn~ccl word 

has ii lexical acccnl and an unacccnlcd \rord dots noi. I 1, i I I 

discuss this point lakr. 

2. EXPERIMENT PROCEDURE 

In lhis cxpcrinwnr. I\\ o natibc spcakcrs ot‘ K.l (WC malt \v ho 

is 30 J ears 01‘ age: ‘It. and oiic I~iiialc u ho is 23 J cm3 01‘ age: 

I S) \\ ho \\ crc kniporaril~ \ isiting Ausrrnlia. \\crc 5inipl! 
askcrl to t-cad ii Iisl 01‘ \kortl5 (appro~iinatcl~~ I25 uords) 

containing Ilit‘ li)llo\\ ing lc’st \\ords dio\\n bihtc I. ‘l’hc 
reading list \ras u riwn in sranttard Kall,ii orthopraph~ ;md iI 

uiis t-cad six liiiirs including oiic prncricc rcxiiiy. ‘l‘hc 
<J Itahlc strucliirc 01’ ttic li)llo\\ iii? Icst words is Cc’. :\s lbi 

ltic tat \\ords. I rricd lo rclccr nalural \\ 0rd.r which arc used 
on ;I tl;lil\~ hasis and trial 10 USC hotI1 \oiccIcss and \oiccd 

conwnants iIS C\~Clll\~ as possihlc arid dit’l~crciil \ o\\cl5 

(cspcciall! iii kriiis 07 \o\\Cl ticighi). I lo\\c\cr. IlilSillh iirc 
ticqiicnrly ussd in liiiiil~ s! Il;ihlcs ot‘lhc wst \\ords. I‘llis i 5 
hccausc nasals arc: consdcrcd IO 1x11 c a minimal pcrlurhalor> 

cl‘tkct 011 rhc li)tlo\\ing \owct. 

‘I tic cliciliitioii session5 wrc coiidiictctl iii ii iicousiicat I! 

nomu crhdvc room. and the rcadinp material \\as rwordcd 
on high-qualit! normal posilion types using 21 SONY ‘I’CII- 



W(JOI:\’ t;ipc rc~ord~~. and ;I S( )NY IX’M-I)8 tnicrophonc. duration (‘!,;I) in lipurc 2. and those ol‘ ttnacccnted \vords (I ,I I. 
I‘hc r;l\i titXtcri;ll \\ iis digitid wilh ~‘oniputcri~cd Spwch l,Ll-1. I.I.I.H. 1.1.1.1~11) xc in tiguro 3. 
I .idx~r;itor! t wii~pling rilk I0000 117.) al Ihc phonetics . _ 

I ahoralor! 01’ dic ~\ttslraliari Sational I Ini\ wit!, mid IJO was 
~\lraclcd ;I1 O"O. 20",,. -HPo. OO"Y~. 80"" 0 and lO()?i~ points ot 

C‘ilCil ~\IlilblC IlllCllZtlS I>\ IlICilllS 01‘ lllC ;Itllonlatic Pitch 
I:~ll.acllon C.‘oinmand ol‘thi simw mxhinc alid Ihc’n. the ra\\ IT) 2 

\ illtics \\crc /-swrc norrnaliscd. 

2 ! hlil ‘Ilap’ 
I h;igti ‘I’iiriiilttrc’ 

I hubi ‘neck 

p:ikc ‘clil‘l‘ 
ka~cc -nllalio\\~ 

I 

-. -. .- 

.! hakullo ‘IO cnsltrc“ 

L 

k;yi ‘kc\ ’ 

kq;i ‘injtir!” 
koy .to’ ro\\’ 

humo .clotttl‘ 
niinii ‘car’ -- __- . -.__ 
pakuhtt ‘ticparrnicnr 
kigmlii ‘mirror 
lllcg_atlc ‘gl:lSSCS 

1 
kimono ‘cIoIIi’ 
hotnitni ‘car 

[ ttiiiiiittii ‘wtilli’ niiniiuii ‘car rine’ c 
\ilh>ltl;t ‘I‘isili’ : n;itiiidii ‘Icar’ 

10111;110 ‘~0111;110' - ..- ..- .- -.. I ~II/Llllll! HO\\. 

4 !qthaho ‘slloc hou -r- ---- dcmahasc ‘random ansu cr’ 

Ii;~ti;i~iii/tt ‘riinn! nox’ kahimono .U riting 

h;t!;arihi ‘torch’ 

i 

> iIlllillli1llli ‘niomirain tops 

hanimiso ‘cl-ah lusts tiohulxtttt ‘poison’ 

hwahana ‘mall I‘isli’ miniinilri 

Il1:llllaporo ‘Cubby IlW\L!‘ ‘ringing in oiic’s car’ 

-. -. : nimohimii ‘rapt hlossoni : 

j ! mati> iilittha ‘1owi Iiall’ k+umimoli ‘rice cake’ 
tiiitiar~iigau ;i ‘stjui1i side’ ! niinikn~ iiri -,i;irriiy 

’ tiiitimiiiitira ( ./;. ini\ ~_LLII~OI~O ‘prcscnc’ 

‘sottlh \ illiiuc’ 

Ti~ble I: ~‘orntt~. Nutncrals stand t’or tlw number of svllahlcs. 

\ccclllc‘J u orcl\ hiiw ii high pilch in Ihc pcnullitnarc 

5) Ilalllc. and ~ttiaccctircii words iii the litial s! Ilnl7lc. 

3. ACCENTED AND UNACCENTED 
WORDS 

I Iic /-<core norti~;ili~~ilion \\iis uscd in lhis stud! in ortkr lo 

con\crI ~hc’ iildi\ idual qxhcrs’ outpulb into lineuisric- 

pIioiiclic rcptudiliuions 01‘ die bra sttrlbx pitch realFalions 
01’ Kl. I Iii\ ix I’ollo\\iil~ liox ( 1087) \\ ho reports ils 
bttpcrioril! in I:() norni;ili~~ilion. I‘hc /-score nornialisalion 

proccdtitx is: I Onorin = (I:()i - 1) 51). \\hcrc I+ is ii s;anipling 

point. \ is the ;I\ crayc’ I’0 livm lhc ;irirhmctic niciin ol‘iill tlic 

unipling poitils. arid SI) i3 LIi c’ smi~tlard da iiition around the 
iiic’aii I)(‘ ll~osc poinl>. I‘;ihk 2 coiilains tk ttorinalisation 

p;iramskrs 01 11x I\\O yvahcrs. 

.x .YI) 

.-. II. - ._. I IJ.J-- _-. ---1 14.X 

‘I s 203.7 I 0 .3 

T:II)le 2: \ormalis;i~ioti pxmic1crs (I IL). Y skmds liv tlic 
;I\ cr;igc‘ I 0. iind Sl) liu- srandard tic\ iiition. 

I Iic mciiii ncumalizcd I‘0 \aluc5 ol’xccntcd \\ords (111.. I.1 IL. 
I.1 I II I ,I I.1 II. b xc plolicrl iill topdwr againsl qualiscd 

s2 s.3 s-l Sj 

Figure 2: I,iriguislic-phonuric rcprcssnlntions 01‘ acccnk~l 
\\orrls (III.. 1.111.. I.I.HL. I.I.I.l-IL). Y-axis is 7-score and >i- 

ais is cqtralircd dur;ilion (‘!ib). SI. 2. S. 9. mid S.i stand 
tbr lirst s> llablc. second s!~llablc. lhird 5) Ilablc. I’ourth 

s! Ilablc and liflh syllabic. rcspccCvsl! 

-~]-I 
1 ..J.. . ^-.-” _...” . . ...” . .._..... ...” . .._......_..... “.” ..._I._..... A...! 1 1 1 

. I -, I 

l--r--- 

-” 
-2 -... “.j ..-. - -.................. ^--^ ̂ .^ . . . . ^ . . . . . . . I- .-....I...-,,... I 

Figure 3: I~in~uistic-pholi~tic rcprcsznlations ot‘ tin;wxmcd 
\\ords (I.1 I. l.Lll. 1.l.LI I. I.I.I.LI-I). Y-axis is /-scow. X-axis 
is qualid rlrtra~ion I”;,). Sl. 9. 5. S4. and S:‘, srand lip 

lirsr s\~ll:iblc. second s! Ilahlc. third s! Ilahle. liwth syllahlc 
and liiih s! Ilahlc. roslxcti\ cl!. 

In Ilic I’ollo\\ inp stthvxrions. Ioniil dilkrcncc~ 1xIwccii 
acccntod and miacccnlcd words u ill lx discttsscd in krtiis 01‘ 

\\ord-initial lo\v tone ( 1‘1 ). 1115 lob tone s! Ilabk ininictliarcl\ 

hclbrl: hiph tone (‘12). mid high tone s~llahlc (‘13). .A11 Ihi 

stntis~ical conipariscms xc lxiscd on Ihc /+corc nortrialiscd 
wlucs. \\‘hcncwr iI is noccssq. l-test biis ttscd. and 0.05 

\\ilS SCt ilb IllC k:\.CI Of significance. 

One cim notice sonic clilkrcnccs lxdwccn acccnlcd and 

tmiKxxnld \\ords iiwm a visual comparison. I’hc high IOIIC 
syllahlcs 01‘ the accented wordy appcnr to bc higher in rargct 
points than those 01‘ lhc: corrcspondinp unacccnlccl \i ords. 

I‘hc linal ION lone 01‘ acccnkd \\ ords scans 10 ha\ L‘ ;I rallici 

IOU tarpct 1 alttc coniparcd 10 diosc (A‘ iniliill IO\\. toner. 



3. 1 . Word-Initial Low 
Tone Syllable 

~Ic~orJiiig IO I;lhIc 3. although ttierc 
i\ ;I iienil‘icml ditTcrcrice in lhc 

Iliglitzbl i 0 \;iIuC txl\\wn [tic initial 

IO\\ tow q:\ IlahlC ol‘I.lI nlld lllilt 01’ 

I.1 II. li)r t&l spc’ahcrs cp < ().()()()I 

lilr II imd p -. 0.044.J li)r I‘S). I‘S doa 

l1C,l \llO\\ :I ‘igni I‘icanl tlilbuicc iii 
Itic’ high<>1 I:0 \;~luC hel\\wn Ilic 

iiiili;il lo\\ lone <! Il;ihlc 0l‘l.t.t I and 

1li;it 0l’l.I III. (17 = 0.4575L \l’licr~ iI 
~wiic‘s IO llic wnp;irison I~c’~\\ccII 

I 1.1.1 I and I.1 I.1 II.. willicr ‘I.1 nor ‘IS 
\IIo\\ s ;I \ignil‘icaiil dil‘l&ww iii Ilic 

highal I:0 \ ;IIUL (17 OAOO8 liu II 

illlll (1 = 0.3097 hr I‘S). I‘liih rcsull 
iiidtc;iIcs lhc\rcli)rc tlial il is ii01 
nc’c‘c5sm lo posit tlil’lL‘rcnL Ionill 

\illUCS ri,r accclllcd ;tnd ullacccllrcd 
\\ord< aI llic inili;il \! Ilahlc ( I I ). 

3.2. Low Tone Syllable 
Immediately Before 
High Tone Syllable 

IS I~‘ntrccolrcd lccenrl~tl 

I Ll I LH I. ~ 
.\lctrn 0.003 0.2.33 .- 

_. ,Y[) (!)5>7 J (0.602 ) 
I’ 1.~1/111’ 0.0443 

2 1,l.I I Ll.lll. ~- _. . ..- 
.llc~on 0. IjO 0.1 I7 

.\‘I) (OAJ7) (0..305) -.- -_-. .- 
I’ 1Yrlltc~ 0.4555 

3 Ll.l.ll l,l.l.lll. ---_. _.... .-.. 
\IL“III 0.152 0. I70 
SI) (0.284) (0.409 I .~. _- -.--.. -.. 

I' lYrlll1~ 0.3002 
‘I’ablc 3: ~‘oinparison bcl\\ccll accunICJ ilnd IlnilCwntd \\ ords in torms 01‘ iiiitial IO\\ 
IOllC s!Il;lblL! (I.11 \‘S 1.111.. 1.1.11 \s l,l.lll.. ~llld l.l.l.II \.s 1.1.1.111.). I30l1l IllCilllS lllill 

llicrs ih :I sigiiiticunt dilkrcncc Ip a: 0.05). 

-..-- .~ 
\I~~lfl7 -0.769 -0.250 
.\‘I) (0.416) --. --. -. (O.J7()) .~ 

I’ ~d1/1~ 0.0001 
1 I.Lll l,l~lll. -. A.-..- ..~. - .- 

.\l1’(111 - I.047 -0.7hO 
..\‘I) (0.352) (0.235) -... ..~ 

I’ wllrc 0.0003 

4 I.LI,I I I.I.LIlI. -. .- _~ 
.\IPtrtl -0.800 -o.t,17 

.\‘I) (0.348) -.- .-_ (0.300) ^~. ~.. _- 
I’ \Yrlllc’ 0.0147 

I’ wrl1rr 0.000 I 
-/ I.I.Lll l,l.LIIL ._. 

lIrctt-7 -0.525 -0.30x 
SL) _...~_ (O.Nl) (0.3OOj -.-~. .- 

I’ urllrl~ o.oos4 
Table 4: f.‘omp;irlson hctu cun accentcti and uiiiiaxntcd \\ ords iii tamis 01‘ Ii ipli 
pikhctl syllahlc. (I.11 1’s 1.111.. l.LII 1s I.LIII.. and LI.I.II 1s l.L.1.t II.). I~old nxxns 

Ihal Ilitx is :I sigiiiticiin( dilSxncc (p .. 0.05). 

I‘I I ~17MYx~/i/l’l~ IclY~tr/rd ‘I‘S I. t7rrc’l’l’trrt~cl 1 ICl’l~fIfd 

I.11 lL!L- 1 - _.L.._--. I.H LHI. L-.-. .-_____.--..-~_ .- 
\IPtrl7 I.283 I.744 \Ictr17 O.‘)XO I.770 

.\‘I) (0.537) (0.603 j -...-- .\‘I) (0.4 IO) l0.300) ~.. - -.._ .--.. ..-. 
I’ ldlfl~ 0.00 I3 I’ w/ire o.ootii 

< I I.H l.I.111. -. -- .~ .._-._ -- .- 1 - :--.. l,l,ll l,Llll. .-_ .-. 
.\llJ(//l I .20x I .-I().? .\l1,trn 0.707 0.006 

SI) (0.5X0) (0.0X6) .S/I (0.512) .-. .- .-- ._~ .- (0.4l.J) -.. ..~ __ -..- 
I' ~Yrlrrc~ 0.207x I’ rnlrrc~ 0.0 I77 

4 1.I.I.H I.I.LIII. 4 I.l.L.II 1.1,1.111. --. -_ 
0.000 - 

-- - .~._.. -. .-. 
lIl~f//l I.571 .llrrrtl o.tm 0.x.<; 
.\'I., (0.007) (0.523) .~I) (0.220) -.-- .-.. .- .~_.. -. ..~. (0.3X5 j 

I' rYrllrc~ 0.0003 I’ wluc 0. I025 
Tablr 5: ~‘omparison hclv.cen acccnleii and iiiiacwnICd lords in wins 01‘ high tone 

syllahlc. (I.t t \s I.t II.. LLII \s 1.l.t II.. and 1.1.1.11 \s 1.1.1.111.). ISold nic’i~ns ih;u Ilic’ru 
is iI signilicanl dil‘~uxnw (p s. 0.O.i). 

s! Ilahlc \\ork I‘ahlc 3 contains Iliac niwn lo\\c.st I:() \ ;ilu~s 

of the lo\\. lone yllahlc ininicdia~~l~ hdorc Ihe high Ionc 

s> Ilnble. lhc standard dcvialions. and tlic rewlls ol‘ I-tcsls lix 
holh speakers. Accented and unacccntcd u ords lh;it ha\:c I hc 

siinic nuiiihcr 01‘ lo\v tow s!Ilablcs hdorc: 111~ hi$ lone 

syllahlc. \\CTL‘ coniparcd using I-ted. 

According 10 rahtc 3. il \S:IS ohsw aI liw borh spcahcrs [haI 
lhc Io\\Cst I,‘() \;lluC 01‘ lllc lO\v IOllc‘ S\ IlilhlC iiiinicdiaIcl! 

txforc: llic high Ionc s!~ll;ihlc is \igniikanil! hiphcr Ii)1 



3.3. High Tone Syllable 

S,tan\ 01‘ lhc pllonclic and phonological dudia 01’S.l ilwIn1c 
Iti; acccnlctl \\ilrcls ;iiid ldirascs Jiii\c a higlicr pirch pcah 

1hm1 lllcir unxun~cd counwparfs (I’oscr 10X4. Kubomno 

19X0). .lutl~iiy li.,mi liwrcx 2 and .3. iI is \iwall~ clear. as I 
ait1 hclim. Ihal llic pcah 01‘ accslllcd \\ords is hiphcr thaII 

IIl:lL 01’ corrcspoiicliiig lIIl;lcccn1cd \\ords. ‘l’tlc: pc;lk I’0 VillUL’S 

(‘I 3) \\~‘rc‘ coiiil7;lrcd lxl\\ccil acccntcd and unaxcnlctl u ords 
in ordc’r IO \ ;Iliilul~ lhiq \ iwiil impression. II‘\\c coinparc 1hc 

:~ccc’~~Ic’d ;iiid un;~cc~nlcd \\ords in llic‘ light 0Y llic IociNion 01‘ 

Iiigli Ions t! Ilahlc. llirw conipariswis arc pimiblc: 1.1 I \ 5 
l.III.. I I.11 \s 1.1.111.. and l.l.l..ll \!, l.l.l.III. liun fllC data. 

l:ildc -I coiil;iiiih Ilic niciin pd I’0 \alucs. lhe slandard 

(ICI iilliims 01 llicm. and Ills rcwlls ol‘l-1csIs liw bolh spwksrs. 

..\s l;w lhc coiiipiiri.wn Iw\\ccn I.11 illld l.III.. lllC tuk t:o 

\;iIuc 01‘ xi ;~cccnlc~l \\orcl is signiliciinll~ higher thim Ihal 01‘ 

mi ~~n;~ccc’n~c~I u orcl liv both spcahcrs (p = 0.00 I3 Ibr ‘I I and p 
(l.lJOOI liv I’S). :\A liw tlic‘ cimtxirisotl bcl\vccn 1,l.t I and 

I ,I,I II.. ‘I’l did 1101 410~ II ~iyiil‘icaiil ilil’krcncc in pd I‘0 

\aluc (p -= lJ.X7X) while I‘S 41i~cd ii siyiilicmir clilf’duicc 

1O.OlF1. .:\5 t’irr ilic coiiiparisim bcr\\cen 1.1.1.11 and l.l.l.tll~. 
OII itic ollicr l~and. lli~’ p~‘ati 13 wlucs 01‘ l.I.I.tII. \+crc 
~igllil‘ic;lnLl! hiylicr lliai1 Ilios;c‘ 01‘ l.1.l.I I lirr I‘! (1’ = 0.0003 b 

I\ Iiilc‘ no zigni I‘ic;incc \\ ;I5 okr\ cd li)r ‘IS (p 7 0. IO25 ). 

.\ll1ii~11~li ;I clear zignil‘icancs can riol ;il\va!s hc obscrvctl 

Ixl\\ ccn tlic Iiigh l~‘iic’ 01’ an acccnlcd \\ord alItI im unilcccnld 
\\ord. il ib lihcl\ lhm llic Iiiph Ionc’ 01‘ ai1 accciitctl word tends 

Ii) hc ircilliwd Giphcr iii I:0 111;111 Ihill 01‘ llw corresponding 

IIII;I~~~IIIL’~ I\ ord. I Iii\ indicalcs 114 ilitIcrcnl tend \ alucs 

iid 10 Ix ii’rcd lo rcprcxnl Illc‘ hiph lone s!llahlc of an 

;~~cc~~iccI \\ord ;ind tlia1 01‘ im miiicccmed bold. 

4. TONAL REPRESENTATION OF 
KA(;OSHIiVIA .JAPANESE 

:\ \ I lM\L! stio\\n in (Iic prc\ ions scclion. llic iniliiil 
hountlq Ions xcnis 10 1x1\ c lhs smiic \ alw rcyxllcss id‘ t hc 

:I~~~II~II;II I! 11~’ 01‘ ;I \\iwd. I’ollo\\ inp this ohscr\ation. I posil 

“01. (iiiili;il Ii)\\ homiilar\ lone’) lim holli acccnUl and 

~~ii;icc~nicd \\or& \\Iic’n .il ci~nic~ to Itic lov. 1onc \\hich 
co11ic4 iniiiicdi;ilcl~ hcliwL llic high. hwc’xr. llic lo\\ Ionc 01’ 

;m ;~ccc~~wd \\ old iippczirs 10 Iiwc ii Ji I‘lkrcnl 1 alum I’roin lllill d 
im uii;Icccmd \\ord. I ha1 is. I‘3 ol‘an acccnreil uord i.s Iiighcr 

iii Ioniil L ;iluc lh;m IIxiI 01‘ ai m~iwxntcd uord. I~‘oIlou ing 

Ihis lilitling. I. I ib posikl liu lk I‘2 01‘an acccnlccl \\oril. and 

I.- li)r Ihal 01‘ ;III iiiiacwnlcd \\orcl. I\s liw Illc high 1onC 
,\ Il;ihlc. I I is ;is\igncd Ibr acccn~ctl \\ortls. and I I”0 (lirlal 

llifh IhouiiJar~ l011cl l’or unacccn~cd \\ords. :\I [Iii:, Wyc. il ir; 
1101 ccrlain \\llill 10~1;ll 1 iiluc btlould hc assipncii to Ihc I‘illal 
IO\\ lwu~icl:ir! Ionc (‘I ,I) 01’ an ;~ccciiIcd \\ord. .ludging koin 

Ilic \.ihii;II iiiiprc53ion 01‘ tigurc 2. llic linal I()\\ tone s! Ilablc 
01 i~ii ;~ccsiilctl \\ ord ( I‘-!) ec’iii\ to li;i\ c imollicr lima1 value 

\\IiicIi i\ rclari\cl! Iwc’r lo Itlc‘ ollicr Ion low \illllcs (‘%I.. 

I.-. and I.-) as lhc I+ Ihll liw~ 1hc prccctling high kmc loohs 
I-atticr sharp and lhc rargxt point looks lo\\cr lliim llic ycnc’ral 
rqrcssion 01’ rtic scilwticc 01’ lo\\ IoiiC s! Ilahlcs. I:igurc 4 

bchr siimmiiriws Ilic Ional rclxxsciiliitions 01‘ accsnkrl and 
unacccnlcd \\ords 01‘ K.I. :\ltllouph I lcnuli\ cl! prcsenkd Itic’ 

1on;11 \~alucs 01‘ K.I. it ncctls lo lx at~s;lcd a5 to u Iwhcr rhc! 

xc will Ic\ical propcrlics iis sotnc Iimc’s. SIICII ii5 hountl;ir\ 

- lows. ma!’ he associald \\ illi ii tiigticr inlonaliomil Icwl. 

It is u idcl! I;nobri iii S.t Ihat Ic\iciil acccnI insligatcs 

intonalional plicnomt’nii swh 3s ilccclltllill lilll. ;lcccIlIIIIII 
hoos1. downlrond and so 011. Allhougli iI is still 
conlro\~rsial as to \\Iiclhcr iicccnl is a lexical propcri! or noi 

in Kt. il‘onc applies lhc concept of Icsical xxuit 10 Lt. iI is 
~casihlo LO say I~II thcsc ronal diifi‘rcnccs bet\\ ccn ~~ccc’n~ccl 

and miocccnlcd \vorils (‘1’2. I‘3 and possibl!~ ‘1‘4) iire caiis~~l h! 
Icxical acccnl. In the CilSC ol‘ lllc aIIcrniili\~c I\vo-nlclod! 

analysis. it i5 not clear ii5 to Ihc Cause 01‘ Ihcsc Ional 

dilltrenccs bctbxcn acccntcd and miiicccnlcd words. IJurlhct 
rcscarch should address this poinl. 

Acc~nlcJ \\ord I!naccmlcd \5ord 
(7 s!~ll;ihlc word) (6 I;\ I Iablc word ) 

I, I. I. I. I, II I. I. I. I. I. I. II 
I 

‘%‘I 1 I.- II ? “~,‘I. I.- I I’%’ 

Figure 1: l‘orial rcl7rcscntalioii 01‘ IhC la (acccllkd ;llld 
iinacccnkcl \\ ords) 
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