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An Exploration of the Origin of
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Vowel Alternation in Japanese
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Abstract

This study investigates how the compound noun accent rules of Tokyo
Japanese developed under a hypothesis that the present accent rules originat-
ed from vowel alternation which had been actively used to make compounds
in Old Japanese (e.g., ame ‘rain’ + kasa ‘shade’ — amagasa ‘umbrella’). English
also has noun-noun compounds made based on accent rules, in which the first
word stress has the greatest prominence of the whole compound, and second
word stress is subordinated to have a secondary prominence (e.g., White
House; cf. white house). On the other hand, in Japanese noun-noun compounds,
the first word accent is completely deleted and the whole compound has one
accent. Its accentual pattern as a whole depends on the length (i.e. the number
of the syllables) of the second word. That is, the number of peaks occurring
within a compound is one in both the languages although the type of accent
differs between English and Japanese (i.e., stress accent vs. pitch accent respec-
tively).

What is noteworthy is a fact that in Japanese, there are 6 more phonologi-
cal rules for making compounds than in English. They are rules such as se-
quential voicing (e.g., umi ‘sea’ + kame ‘tutle’ — umi.game ‘sea turtle’) and con-
sonant insertion (e.g., haru ‘spring’ + ame ‘rain’ — harusame ‘spring rain’) for
example other than the accent rules. Why does Japanese have as many as sev-
en rules for making compounds? Why is having the accent rules not enough in
Japanese grammar? One possible answer to these questions is the possibility
that in Old Japanese (i.e., before Chinese was imported to Japan in the 4-5 cen-
tury), there was no such a powerful rule as the accent rules Modern Japanese
has for making compounds. This is why Japanese had developed the number
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of rules to make compounds before the present accent rules were adopted in
Japanese grammar. Then, how did the present compound noun accent rules
occur? What caused the occurrence of the rules? This paper assumes that they
originated from vowel alternation which had been used actively in Old Japa-
nese. In order to support the validity of this claim, the present paper explores
the close relations between sonority and pitch in terms of Japanese vowels
perception based on the two facts. One is that vowel alternation is closely re-
lated to changes from low to high in sonority (e.g. /e/ — /a/: ame ‘rain’ +
yadori ‘shelter’ = amayadori ‘taking shelter from rain’), and the other is that
both vowel alternation and pitch accent used for making compounds share the
same linguistic tactics with each other, i.e. only one peak in either loudness or
pitch is made within the compound. The former fact implies that the intrinsic
sonority of a vowel is somehow related to the pitch the vowel has in percep-
tion, i.e. the lower in vowel height, the higher in pitch. Thus, it can be argued
that the vowel changes in vowel alternation may have been interpreted into
pitch changes by way of synesthesia. It should be noted that pitch can help lis-
teners perceive its peak within a word more easily than sonority can.
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13) %1 : BH\ — chikai ¥ (ZH) — kusa

14) THE] FEid AT EHEE L FLRVOFETEREO T TERINIEHROILTH S (12
2ZL. FORSERSIEFI—EET ).
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7 3raE (r/)

6 e (/1)

5 8% (/m,n, n)

4 AR (/2,0, 3/)

3 R (/s,h, 0,9, [,¢c/)
2 ArMEEE (/b d, g/)

1 (%) PSS (/p t k/)

B 2BV TREFE S GRS X VEL01E, [l O T ThoTHH
BTOBELY DEETHLNLLTHA ). TLT. TOFHFEICHGTL0ELT
DR - LBDOLXVH BB, 2F ), FHIIEOREVEAEO T TSRS
AR - HBOESGVAE L, BELEET, fR ToTRL(BEESF TR
L) 2L THDEmMEDS N E LIRS 5B HL 2505 TH 5o
XoT, BEOPTERE /7/ PRKOMI 2 2AT 5L R Sha it Z
OO SO TRRIZNPHEFZ 5o

8. BAEICHBIIZEEE L TOEIAEEYF

CZETOMGW T, BEFE, EARRICHIEOBLED O B2 2 SIS S BIER
52N H ol AEITIE S HICKDOIEH 2 DRYNLHEES 5720
HEAMICR LD [ER] & [¥y 7] omkockic, (R ] 240 LT
HO VBN OH 2 Z L 28T 2, ©2F 0 WINLOBEIICHE I, W
HAZE LTSI EWETIIZRVE Z ZAVIE B o LTS 5 E RO HALIZ B
SNTHAREETIEELNE VI T ETHL, T, FIZIEF) Y viEoT o7&

15) U‘%’?&Eﬁj (synesthesia) &1, BEPEHRMEL DIFIEN S D OT, & HHWITH L THEE OIE
BT THRLRIMHOEEZ AL SELIFHLEMNEHLZE ).
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MR ORKT 27 & v IR LBHIEDOBES T 7 £ Y MIEDb->Tws0 e Bz
L SR LICRELABRVARTH A 9o KEITIE, REEZSERBRIDH 2 2 D%
BEBLTEDL ) ITHEET 72 VHANCEY o 0% E98T 5,

VEH - 5 - 1§ (2002) 13, AAGEORRE ORI EITIC X > THL I
L7z & (VTA Y TA/) OFEFEEE 7 —) TERIZ X ) BB 7 ~v
ZERICR LB A, B LICHN DO ¥ — 7 ORMEE RIS & & o2 R
LD TH %,

PHIEZDDI, 16 AOBHPBZ I HOORE 2 5HHT O ELTH 5
W, ZOWEE 7 =) TEHL, AT MV EIZBND -2 OfiE% 15kHz
THE Lo BHFTHLHFOARY MVORREYOT Rl ECTiRe (E)
WCBING ¥ — 7 (3HARREE (FO) T TR oIty H EOIHYST 57,

QQMjJ Lfmryll‘l'-'.‘l'lr.\t\”\'\»

— TR [dD]

g

= BA D]
K1 :7H K- F (2002: p. 31) (cHBK4H55|H

TIF AR 2 25K 6138, BFEZ &2 15kHz £ TOFMEANICEHNS E— 228
ENUT EOEE L B THR TV 222 RTH D TH %, Alfred Tomatis (1963)
I2& AL, SIETOMWEHEE (100Hz ~ 10,000Hz) @95, KEiEICIISES
EERMNAED N L FORWEETH Y . ZOREEETIIERED/SNAN Y R LI
N5, JeEhHs 2,000 ~ 12,000Hz T, HAFHEA125 ~ 1,500HZ TH b, Lo T,

16) SwARKA (2006) [ERERAOTRAHL] JLEHRA A p. 408
17) B K OEARFYHIE 22 120 ~ 250Hz, 210 ~ 325Hz T&H 2 (Crystal 2005).

—137—



7 A

ELisSl e

413 %

RIROPEH - 4 - B (2002) 2% 1.5kHz ¥ CTOREEHEIPIZ ST ONR L L-0iF
BMEFR B ST, ilma LT & FRIIB MBS 16 O3 EH - T
2Tezel) (bl = 73~V ; Bl =JH0%) Lic7ay FLaboT HELEO
V=273 /7/ 23 12f8T. ZOMETRTI0MEE 2o Tnb, 2% D, /7/ 1
MO X ) BEEZE L EATVADT, JHUT X ) R - JEI L v ) BEIEBIS:
ARIDRTL BoTVDEFZ 5. WA, MY RS, JLERET /7 /3 2
PR T—FEL FTHLEFR RO TH Do HARAI, EEFENEL, Y (FO)
FDHREAHIZ ARSI HELZ L1282,

(

. -
E'I B . . L 1
<o \
S
=30~
N 500 1000 1500
AR (Hz)
K2 :T%,8308E—VBRKE#HE
EELANILOBER
— L]
@l
= -
230 .. .
'4 500 oo 1500
WA (Hz)
B4 :7T5,8308E—VRKE#HE
BEELANILOBER

 HEVAL (d8)

, ﬁE.I/:'\'ﬂa {d_B)

u w T T
| .
-,
| .
20}
J .
| .
i | Y
4y 300 0001300
MBS (H2)
K3:Tw, HEORE—VRAK#KE
BELARILOBEE
L1 L] T
[ R ]
1 - . -
L]
30- e
. L ]
300 1000 1500
MR (H2)

®5: T2, BE0RE—VEREE

EELANILOER

18) Bz idkH 2 AL, HEE 400 ~ 600Hz 7245, KEIC 1,700Hz PL L & w9 EE M o& Tir
REEND D, TOTHWIIAOFEWFIREF TIE 2 WEWHRAZY, ST (400 ~
600Hz) DI H2ZKEICHLTWAH5TH S ([HFROJEEZEES ] http://versejpn.

org/music/basic/basicll.htm#pagell) o
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0 w T
=100 . .
E.g[} - * * L] _
o
=30r -
4 500 1000 1300
WER (Hz2)
F6: "R, FOEE—VEKEHE
EELANILOBER

fEme LT, ROMBEIEESINTWS (THH - 5K - 52002 : p. 33 22551H)o

(1)mm&%t@wt—ﬁ6ﬁm%ﬁ<@®%&ﬁ%f¥ﬁbfﬁEVNwﬁ
BWboN [H] HTHb,

(2) 500Hz 7Y ¥ — 27 25 b C OEAOBTHBEETICEFREZ DO D
O[] HETH %,

(3) 400HZ" 729 DY —27 3R b, S OMEDREWHAT & 1 kHz DLk
DOEBEA I ERE L OH0N [9] FTh

(4) TZ21FETBIFIFML L H12500Hz 720 DE—7 4 95 bR L R 5D
700Hz VL L ORI CEROFAET D00 [Bl & Vb ons [z ]
HFTHbo

A SN RS OR S, BARMNREFHEL O FHRE T E 225 HHICLLH
HE LTOREOMINIZARY MVEK LOMEICHENS 2D -2 (71 V<
Yh1E2) ofidE (RS TIEFRED, LoT BEO#INICIZ 7 + Vv~
Y NORBEEDEEGT 5 LT A HDITEN Ihir iz iud, B3OWItTIE

19) HEE LTI 800Hz & %o TV 525, FEBEIZIE 400Hz ORMEWVTH 5 9 o

200 v+ 2794 LTOFLF2HOMEE BITE (HTows) LHET 5, $abb, HlEsHn
BIEEEETHHIEERT Thd, F1 OWAE BN OHEDZERM & BB § 555 Th b,
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HARE (FO) 723 TEARL7AM= Y FOES OBFEMIIZRIM SN TS Lwv
)LD, 2F D, FOIZEEEEMEOB L% 72w, FFIEENE
WA OR S EFHIENICD > T0bHE ) 2L TH 5,

T T 7V v MAELN D DI, FBICH HBEOZERM (5 - IR -
CPER L) THAOLR - HBBRAR 255 TH 5D, HREVDIE, O,
HZEEIIAETHRENC X 23R (FO) L1358 7% 29RE 5% b DL 2 I
DHLTWAREW)IHTH D, 59 %IUL, AIEERTTVRAIRIICHIZ S Z LS
T&E 2, AlEF LI DI, HIEEDPZECFEAN L Thawnh XD, ENREALE
BEDPOKL VBN TELOIERTHS, 2F ). 74N~ MOFEBITHIE
BN S NA RS 5 DTH B0 Wi BED 7 + IV~ ¥ b ORI % Rk
WIS 5 2 &7 EIIAEETIEH 5 A%

DT TIE. ED2~6D%&KXTHRDEHEDEHVYE — 7 ORFEBICEE 2> TH
PRS2 L TAb. SEORDBNE =7 IIRDAEINLT VW ERETE L
5Thbo T, FITRTET Y FARA LNV 215 &, FTx OHIIFE LS
ELRVOFETH-> T TORBEHOENI L > TREZKE SO L LTk
THIEDGHB, 2F ), 1KHz 75 5KHz DFld. 4 DA TH I
T o200, EENEY (FEMES TOHIZ2) OTHD, TOKE SOHML
&V —> (sone) T. FHHELWAHT40dB T 1,000Hz DH A Y FEDOHFOKE L%
ETHNTH D, T MPOTHS3FHOMM (eTIFHFR) 13
1000Hz/40dB & [f U & 9 K 2 2 EOLEBZ2 KL THB Y. gL > TEL
BEDOKRE SIIEA DD Z EDFENTE L, REPICFZE, BEOE—21F
700Hz 75 1,700Hz I2hFTHEL B E B R %o

21) HL: ZoRIEAR Y b Ei2dH B Wikipedia 225 DFHTH %o
https://ja.wikipedia.org/wiki/%E7%AD%89%E3%83% A9%E3%-82%A6%E3%83%89%E3%83
%8D%E3%82%B9%E6%9IB%B2%E7%B7%9A
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Sound Pressure Level (dB SP
]
o]

(threshold)

10 100 1000 10k 100k
Equal-loudness contours (red) (from ISO 22G:3003 revisic
Original ISO standard shown (blue) for 40-phons

K7 : E57 RRALAN)LBhG

FHEEDFEMT (P OSIRED—E) TERIN/L & FOMIOKER (T
7 RFARA) BRDRKEVEIKLLBEFIE / T/ THD, H6 =2 (F1) »700Hz
T, NEFAEOME % HO8 10 ¥—2 (F2) 751,200Hz OEZ HH T2 2
L5THbo THIHL, B /=/ & /4/1d, HE4 -2 (F1) H3500Hz %
ARLEMAICRZ A, Ll /A/ i B7E—=2 (F2) OF I OUEDSIERY S <
JEECT 900Hz 3% 2 L 2 A D L, REZORERT /T/ 15 b0 L Ebh
bo /T/1E 4¥—2 (F1) @ 500Hz REIZIZKE ZIZBWTHYDE—213
—ObBVRLTH b, RIS, BERED /7/ THAHA, H3E¥—2 (F1) o8
400Hz TK & EOREEF I 2 L TREBIZ /4 / TH AW HE2 -2 (F1)
A3 250Hz THIRFIICHREE & 0 HARC, #ER, mb/hSniEe LTS has L
BRZITH %,

PUbaFedsdl, HREOAEIZ. AEW (EAO :intrinsic) ZES &0
IBIEAORD L, B OEANDIHIZ /T—F s> —A4/ Lk b, THUL.
FATRUZZBIEEIC O B 2 DIAICIZIE 3% 5. 2 F D TR, Eh2has
BAEDEE (Hfh) ERELSEALTVWAESR, ThPHEHT, HATERROE
RS (B2 2 DRV EEE 2 MW 2818 2MEbN7zbiFTh s,
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Lol BiChes e, FBNTEEYNE—223 5 LHIBHICR LS 5 (0F D, 41
HLRTV) ¥y FICE BT 20THL (BEHET 71 MDD,

PEHT - - 5 (2002) &, FAWER A it L 72 REE 24> TR EBR DT> T b,
ZOREFI, TCOSHWBIFITIC L DO EE & ML, FRPTRS SR % A
LHDE7Ro72,

FFEMICE 2 HEEF % 1 kHz, 800Hz TH—/SZ 7 4 )V & 20, Bk
BB ORWEBE % 5y P Ly B L TWZRWEES, 1kHz TH v b L72RES,
800Hz T# v b L7zBE O 3MEHERE (174) 127 ¥ ¥ AIZEdE, £hos
EORFEICH Z 2 AR L7zs fiid, SR T7 4V & U] & LB Clb
Wb &, WMBRIZ /A //2/ EBIZ 2B ANPBIICA %L %), RboT/T//
/) LB ZBANS L B T L BRI, ZOFHEIL, BFORINIITHS
PICFL EF2OMEDREboTWEIEEZRLT WA, /f/ & /2/DF2i%
1500Hz X 9 AN /T//7//F/ TEZF ) TR EWr5TH b, bbb,
COMHEFEBRI XY BEREDEEE E— 2 ORERICHE D THIE - HIBTL T
W BT REEIEEE ORI S 7z,

BEPFO 2 LN TEIICS > TV ABIAOESIE, /Tt > =sT7—>4/
DIETKL 5 2 L IFT T ETRARZANH I ZOREIZBWTIZEH 725 9 b
Mz z&id, ko sBY, FEAFTTEFRIEINL ZIZEDOENEZ T T
CHIZ 220 OMRREZLE T2 L, FREPARY MV ETE—7 Z8I2hD
BIEORKRE LT 5 2 LIETE LV, BANIIELEOREVREFIEE ) ThWEE
FEDLEL FTMLETENSTH D, AR, COREIEZ FETCHIXYIC
b ox [MZz] LEFL. Ko7 —% (M2~6) 2fioTE—=2 T80
7Y RO R RO 2o CTRLELTARZE A CEMfL) . LE /T

22) TNV (dB) I3HELEOTHMICELE TS ENFTERWD, AIZFHHET 5720 0H
TEMEFE (T : http://kougainet/2018/07/20/post-525/) % i~ TEHE L 720

L-JL#E (dB) 0|1/2/3|4|5 6|7/ 8|9 10
HIFE(dB) 3 2 1 0
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—F o =To4/ DIEERY), BAOEICHES oL —% L7127,

9. ®R&IC

PLEOELIZ L) FFICB L FOY L ¥y FOM 2 2 L Cilak b (G
JEEEIIZ) MBIL 9 2R D & 5 2 EAYr o7z & o T BURHAGEOMEETHE
7 7 v MRS 5 72 M S A HED SRR SR L7 & AARGHIC
B HBHEFERD I LB MERHT 7Y FHREED ., T,
FKHOWEHY 2EHO)) (BSLH) TREICL, Mz eBROAEICET L) &
BB AL DTH %o

Bl FITHRT Y (7 FT + FRT ) S EE Yy FBXEYILES

HERED (<HD+RED) > BUHIANXEYIIES

T/ BEFHET 72 MHRIDHERST T2 CABRERIC D BH SN B DITH L.

BRI ERHHORROIFEOAI LRI 52NV L2 EET 5 &,
BETHE XD SWWCIRITRZ o 2FHBIR7ZE W) 209 h ke oT B
AR SN B HAFET 7 & > MIOBKIIE, AAGERIZBWTZiUT L
WHEDTERWEERDRETHL ) ZHHIZ, AT 7> Meblzkn
HEBHFETHOTHS (E3SH),

IR BEFET 7y MDA L TARROR R RS & E—F 2
5N BRI L 0 BT 2 BEEZRD b OE TH %o FHAGE
IZBWT, BEESSRE, AR LB Y MEHOERTL Vi) (Beew) %272
2 MHENCH S TR ST S, £ LT, BIRHATEOE b2

23) —h. FHICELTIREIES I b FHICIIIRRT THAMAT LTI &I, =
NORBFLLTRAERTELR VY, LoT [FABFEOTF] L FEhrffiriud, MZ i
XA I 5 TH A I o

20) ZITOHFEMEIZ, BHEEZXNTE-0DORTODNDT, AL—H—TLIZRRLEBO
WILD D DIFHE L TV,
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