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ABSTRACT

This study describes prosodic features which marked the emphatic meaning in Indo-
nesian from Indonesian speaker whose mother tongue is, for instance, Javanese,
Sundanese, Betawi, Bataknese, Bugisnese, Minangnese, Ma’anyanese, Balinese, and
Mandailing. This study is conducted by applying experimental phonetic approach that
is by selecting imperative sentences Tutup pintu! ‘Close the door!” as a target sentence.
The data are collected by asking a subject to commend and to repeat the same com-
mand to a child or someone who is of the same age of his child to close the door. All
collected data are measured in terms of its frequency, intensity, and duration. Those
three features are then analyzed statistically to find out the significance differences of
acoustic feature difference on every level of utterance emphaticity. The results of this
study shows that frequency, intensity, and duration are significant markers which dif-
ferentiate emphaticity level. In terms of frequency, the higher the emphaticity level of
the utterance is, the higher the frequency of the base pitch, final pitch, and pitch range
of that utterance will be. From the sound intensity point of view, the emphaticity of
utterance is marked by base intensity and intensity range. The utterance with high
emphaticity level is marked by high base intensity and wider range intensity. From
duration point of view, the utterance emphaticity is marked by the duration of all vow-
els. The height of emphaticity level is marked by the length of time needed by the
vowels to be uttered. The emphaticity markers show meaningful correlation.

Keywords:  acoustic phonetics; experimental phonetics; speech perception; and
prosodie feature

ABSTRAK

Penelitian ini memaparkan ciri-ciri prosa yang menandai makna empati dalam
bahasa Indonesia yang misalnya diujarkan oleh penutur Indonesia yang bahasa
ibunya adalah bahasa Jawa, Sunda, Betawi, Batak, Bugis, Minang, Ma’anya, Bali
dan Mandalin. Penelitian ini menggunakan pendekatan fonetik eksperimen dengan
memilih kalimat-kalimat imperatif ‘Tutup Pintu.” Pengumpulan data dilakukan
dengan meminta subjek untuk memberi perintah dan mengulangi perintah yang
sama pada seorang anak atau sesorang yang seusia untuk menutup pintu. Semua
data yang dikumpulkan diukur menyangkut frekuensinya, intensitas dan durasinya
(lama). Kemudian, ketiga sifat ini dianalisis secara statistik untuk menemukan
signifiikansi perbedaan ciri akustik pada setiap tingkat empati ujaran. Hasil
penelitian ini menunjukkan bahwa frekuensi, intensitas dan durasi merupakan
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penanda yang signifikan yang membedakan tingkat empati. Berkaitan dengan
frekuensi, semakin tinggi tingkat empati ujaran, semakin akan tinggi frekuensi
nada dasar, nada akhir dan tingkat nada ujaran. Dari aspek intensitas bunyi, empati
ujaran ditandai oleh intensitas dasar dan tingkat nada. Ujaran dengan tingkat
empati tinggi ditandai oleh intensitas dasar tinggi dan intensitas tingkat nada yang
lebih lama. Dari aspek durasi, empati ujaran ditandai oleh durasi semua vokal.
Tingginya tingkat empati ditandai oleh lamanya waktu yang diperlukan untuk
mengucapkan vokal. Penanda empati menunjukkan korelasi yang signifikan.

Kata Kunci: fonetik akustik, fonetik eksperimen, empati ujaran.

1. Introduction

Therelationship between stimulusand
responseisawaysinteresting and hasnever
been completed to be studied. Even, closely
observed, every linguistics study isnot other
than a study of symbol which isrelated to
stimulus and response of theverba symbols.
If stimulus and response could bewell con-
nected by speaker, then the symbol delivered
by this speaker will bewell accepted by the
hearer. If simuluscould not bewell responded,
either verbally or behavioraly, then stimulusis
often repeated until the expected responseis
achieved. Inthispaper, therepetition of stimu-
lusinorder to get responseiscalled emphaticity.

Bascally, emphaticity isan effort to pro-
vide emphatic content for stimulusin order to
get certain response. To emphasize meansto
show or state that something is particularly
important or worth giving attention to or
to make something more obvious. If lexicon
used in utteranceisunchanging, emphaticity
will be carried out by acoustic features, either
by frequency, intensity, or duration. In some
languages, emphaticity iscarried out by the
increase of the utterancefrequency, intensity,
or duration. In some other languages, this
emphaticity may be also marked by the de-
creaseof thosethreefeatures. Thebasic ques-
tion is that how does speaker carry out
emphaticity within hisutteranceand how does
hearer perceive emphaticity in someone’sut-
terance. Thisstudy describesprosodicfeatures

which marked the emphatic meaning in Indo-
nes anfrom Indonesian spesker whose mother
tongueis, for instance, Javanese, Sundanese,
Betawi, Bataknese, Bugisnese, Minangnese,
Ma anyanese, Bdinese, and Mandailing. This
study isconducted by applying experimentd
phonetic approachthat isby selectingimpera-
tive sentencestutup pintu asatarget sentence.

2. Research Method

Thedataare collected by asking asub-
ject to commend and to repesat the same com-
mand to achild or someonewhoisof thesame
ageof hischildto closethedoor. Theacoustic
features of the utterances are measured by
usingthelast verson of Praat program (2007).
All collected dataaremeasuredintermsof its
frequency, intendity, and duration. Thosethree
featuresarethen analyzed statistically tofind
out thesignificancedifferencesof acoudticfea
ture difference on every level of utterance
emphaticity. correlations between acertain
acoustic feature and other acoustic features.
Thiscorrelationisandyzed by using biphariat
correlation with Pearson Product Moment
(PPM) which showscorreationindex (R) and
itssgnificance.

The subject isasked to recommend the
child once more because the child has not
closedthedoor yet. Then, againthesubjectis
asked to command the child one moretime
sincethechild gill hasnot closed the door yet.

Thetarget sentencewhichisuttered by
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the subject for thefirst timeisthe sentence
without emphaticlabe or [- emphatic], thetar-
get sentencewhichisuttered for the second
timeisthe utterance with asingle emphatic
content with [+ emphatic] symbol, andthetar-
get sentencewhichisuttered for thelast time
isthe utterance with double emphatic content
with [++emphatic] symboal.

From 44 subjects (16 malesand 28 fe-
males), thereare 264 utterancescollected. All
utteranceisanalyzedinto three steps: sound
segmentation which amsto measurethe du-
ration of segmental sounds of the utterance;
sound intensity measurement of the utterance;
pitch gylizationwhichamsto measurethesg-
nificant pitch that formsthe utterance.

3. Finding and Discussion
3.1 Acoustic Features Measurement And

Significances

The acoustic features of the utterances
aremeasured by usingthelast verson of Praat
program (2007). All collected dataare mea-
sured intermsof itsfrequency, intensity, and
duration. Thosethreefeaturesare then ana-
lyzed getistically by using SPSSverson12in
order to find out the significance of the mea-
surement differences, thefocusisthesignifi-
cance of acoudtic feature differenceon every
level of emphatic utterance.

The measurement of the utterancefre-
guency ispreceded by closecopy anaysisin
order tofind out digtinctive pitchwithinthe ut-
terance. Fromthisdigtinctive pitchisthen mea:
sured (1) base pitch, thefirst digtinctive pitch
frequency withinthe utterance; and (2) final
pitch, thelast digtinctive pitch frequency within
the utterance, (3) lower pitch, thelowest dis-
tinctive pitch within the utterance; (4) upper
pitch, the highest distinctive pitch withinthe
utterance. Those acoustic featuresarefirstly
measured by Hertz (Hz), but then converted
into semitone (st) unit by using c natural fre-
guency of piano (130.7749 Hz) asitsrefer-
ence. With semitoneunit, thefrequency anay-

sisiscomparable, not only from one pitchto
another pitch within the utterance melodic
structure, but aso as pitch whichisknown by
people, pitchesin music. Based onthe mea-
surement attained, thenthe pitch range, pitch
excurgon, and pitch changestendency will dso
be measured.

Theutteranceintensity ismeasured by us-
ingdecibel (dB) unit. Thismeasurementisdone
after smplifying or removing intensity points
whicharenot distinctivewithinthe utterance.
Based on utteranceintensity, thethings mea
sured are(1) baseintengity, thefirst digtinctive
intensity withintheutterance; (2) find intengty,
thelagt digtinctiveintengity withintheutterance;
(3) lower intengity, thelowest ditinctiveinten-
sity within the utterance; and (4) upper inten-
sty, thehighest digtinctiveintensity withinthe
utterance. Based onthemeasurement attained,
thentheutteranceintensity rangeandtheinten-
Sty changestendency will asobemeasured.

Durationisfirstly measured by second.
However, inorder tosmplify theandysds, this
unitisthen converted into millisecond (ms).
Theduration measurement ispreceded by seg-
menting the utteranceinto singles utterances.
Thenext duration measurement isfocused on
vowel durationsincevowel isthe coreof syl-
lable. Therefore, for thetarget utterancetutup
pintu isidentified based on four vowelsdura-
tion, they are/u/ asthefirst vowel, /u/ asthe
second vowd, /i/ asthethird vowdl, and /u/ as
thefourth vowe!.

3.2 Frequency Significance

Frequency in an utterance, either inbase
pitch, final pitch, lower pitch, upper pitch, or
pitch rangebecomesavery significant marker
of utterance emphaticity (P<0.01). Gener-
ally, the pattern of utterancefrequency differ-
enceisthat [- emphatic] islower thanthe[+
emphatic| utterancefrequency and thosetwo
frequenciesarelower that [++ emphatic] ut-
terancefrequency.
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Picture 1: Basepitch, Fina Pitch, and Pitch
Rangebased onemphaticity level

Base pitch of the utterance without em-
phaticisaround 7.75 st (221.29 Hz). On [+
emphatic], thisbase pitch increaseslessthan
1.1 sttobecome8.81 (227.72 Hz) whichthen
on[++emphatic] increaseslessthan 1.3 st to
become 10.55 st (251.23 Hz). On every
emphaticity change, itincreasespitchfrom 1.1
stto 1.3 st with ameaningful significance. A
similar sgnificancedifferenceisasofoundin
fina pitch comparison. Thefind pitch of the
utterance [- emphatic] is around 2.55 st
(157.84 Hz) which becomes5.03 st (187.20
Hz) on [+ emphatic] utterance and increases
into 5.87 st (199.64 Hz) on [++ emphatic]
utterance.

Thisisshown by graphic on Picture 1.
Onthat picture, it can be seen asignificant dif-
ference between basepitch and find pitch. On
every emphaticity level, final pitchismuch
lower than base pitch, themean pointis9.04
st ratio 4.48 <. Both pitches have strong and
significant poditivecorrdation. Inthiscase, an
evidencefoundisthat the higher thebasepitch
is, the higher the final pitch is (r=0.667;
p<0.01).

Thecomparison betweenthehighest pitch
range and thelowest pitch range within utter-
ance showsthat emphaticity hassignificant
impact to the pitch range (p<0.01). Thepitch
range before obtaining emphatic stress is
shorter than the pitch range of [+emphatic]
utterance and both pitch ranges are much
shorter than the pitch range of [++emphatic]

80
0 8:858

&
S 3

Intensity (dB)

@
S

—O— Base

BN
S oS

—O—Final

o

——Range

[- emphatic] [+ emphatic] [++ emphatic]

Picture2: Base, Final, and Intensity Range
based on emphaticity Level

utterance. The measurement showsthat the
pitch rangeof the utterancewithout emphéticity
is8.51 &, the pitch range of the utterance with
emphaticity is8.96 st, and the pitch range of
the utterancewith double emphaticity is10.49
st. Although the average difference of those
threepitch rangesisaround 0.99 &, thisdif-
ferencehasavery high significance.

Unlike pitch range, the trend of pitch
changeswithin utterance showsdifferent ten-
dency. Graphic on Picture (2) showsthat the
trend of pitch change of the utterance without
emphaticity is(5.20 st) bigger thanthetrend
of pitch change of the utterance with
emphaicity, ether withsngleemphaticity (3.78
st) or with double emphaticity (4.68 st). Be-
sdes, itisasointeresting to find out that the
trend of utterance with double emphaticity is
dightly higher than thetrend of utterancewith
single emphaticity though both do not show
significant differences. Based on post hoc
analysis, thedifference pattern of thistrend
followsthe pattern that thetrend of utterance
without emphaticity ishigher thanthetrend of
utterance withemphaticity. If thistrendisre-
lated to the base pitch, it seemsthat the higher
thebasepitchis, thetrend formed will not be
vey big. Thetrend of utterancewithemphticity
issmdler becauseitsbasepitchishigher.

3.3 Intensity Significance
Roleof intengty asemphaticity markeris
not assignificant asfrequency. Intensity issig-

108



The Acoustic Features of Emphaticity in Indonesian (Sugiyono)

nificantly found only ontheinitid (base) inten-
Sty redization, onthe highest intengity, and on
theintensity range (P< 0.01). Thefinal inten-
sty redization (p=0.20), thelowest intensity
(p=0.995), and the intensity trend (p=0.74)
do not show meaningful differences.

Thebaseintensitieswithin [-emphatic]
and [+emphatic] utterancestendto bethesame
(p=0.99), but both of them are much lower
than the baseintendity of [++emphatic] utter-
ance (p=0.04). Fromthispoint of view, gen-
erally the speakerswill increasetheir basein-
tensity for about 3.2 dB out of the average
rate 75.1 dB in order to expresstheir highest
empathy. In this case, the base intensity of
malestendsto be 1.2 dB lower than females.

Thefina intensity based on emphaticity
level doesnot show any significant differences
(p=0.20). If itiscompared to the base inten-
sty, thefind intendity ismuchlower withmore
or less 4 dB (p<0.01) difference. It can be
seenthat thereisaparallelization between fi-
nal intensity and final pitch, that iseither find
intengity or final pitchisawayslower that its
base point. Onthe previousstudies (Sugiyono,
2003) the negative excurson of thefinal pitch
marksmodus, thefind intengty whichislower
than its base intensity may mark a certain
modus. The comparison between base pitch
andfinal pitch aswell asbaseintensity and
find intengty will beanayzed by using acous-
ticfeaturetrend andyss.

Theaveragerate of the utteranceinten-
sity rangeisaround 26.3 dB. Thisintensity
rangebecomesavery sgnificant difference of
theutteranceemphaticity (p=0.01). Theinten-
sty range of [-emphatic] utteranceisaround
23.8dB, theintensity range of [+emphatic]
utteranceisaround 26.48 dB, but theintensity
rangeof [++emphatic] utteranceisaround 28.7
dB. Post hoc andysisshowsthat theintensity
ranges of [-emphatic] and [+emphatic] utter-
anceshavesimilar tendencies, although both
rangesare smaller than theintensity range of
[++emphatic] utterance.

Fromtheaboveanalysis, it can be seen
that the sound intensity hasnot changed much
at thefirst command repetition. It seemsthat
therepetition isdonewith consideration that
the hearer does not listen to or does not pay
attention to the utterance well. The stress of
emotion appears at the second repetition.
Emotion implied because it seems that the
speaker believesthat the hearer haslistened
and understood the command well, but he/she
does not want to respond the command inten-
tiondly. Therefore, the baseintensity and the
intensity range of [++emphatic] utteranceare
ggnificantly different fromthebaseintengty and
the intensity range of the other utterance
emphdticity levels. However, differenceinten-
gty featureisnot vaidfor mdeutterance. Mde
speakersdo not apply intensity featureasa
mediaof emphaticity withintheir utterances.
With or without emphatic utterance are both
carried out by the samelevel of emphaticity,
the base intensity is about 75.3 dB and the
intengity rangeisabout 22.1 dB.

The utterance intensity trend does not
show asignificant difference (p=0.74). The
averagerateof intensity trendis4.0dB, the
intengity trend of [-emphatic] utteranceis4.0
dB, theintensity trend of [+emphatic] utter-
ance is 3.4 dB, and the intensity trend of
[++emphatic] utteranceis4.6 dB.

3.4 Duration Significance

A significant difference can be seenon
theduration of thelast /u/ vowel of theword
pintu whichislocated at thefinal utterance.
Thenext pictureshowsthat theduration of the
first vowel, /u/ at tutup and/i/ at thefirst syl-
lable of pintuismoreor less77.6 ms, while
the duration of thelast vowel isabout 266.9
ms. In relation with emphaticity, the vowel
length difference could not be claimed yet as
emphaticity marker, sincethe previous study
(Sugiyono, 2003) found that thereisalways
an extension on thelast syllable of an utter-
ancewhichfunctionsasamodifier.
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Inrelationwithemphaticity, vowe dura
tion hasahugesgnificancedifference. Gener-
aly, it canbesaid that vowe or syllableisthe
coreof asyllablewherever positionit takes
and it can also be an emphaticity marker in
Indonesian (p<0.01).

o D//D\D

100 Q;
50

[- emphatic]

[+ emphatic] [++ emhpatic]

Picture 3: Vowed Durationwithin Utterance
based on emphaticity Level

Theduration of vowel /u/ at thefirst syl-
lable of tutup on [-emphatic] utterance is
around 70.6 mswhich thenincreaseto 80.6
ms on [+emphatic] utterance, and claim up
againto 101.7 mson [++emphatic] utterance.
/u/ vowel at the second syllable of tutup by
most of subjectsiscarried out as[U] whose
durationisaround 60.4 mson [-emphatic ut-
terance], whichthenincreaseto 70.3 mson
[+emphatic] utterance, whichthenclamupto
81.9 mson [++emphatic] utterance. The du-
ration of /i/ vowel at pintu isaround 71.3 ms
on[-emphatic] utterance, which becomes78.7
mson [+emphatic] utterance, which thenin-
creaseto 83.0 mson [++emphatic] utterance.
Theinitid duration of /u/ vowd & pintuis240.9
on [-emphatic] utterance, which becomes
288.8 mson [+emphatic] utterance, but then
dightly decreaseto 270.9 mson [++emphatic]
utterance.

Thesgnificant difference pattern of vowe
duration whichissummarized from the post
hoc andys sstrengthensthedifference pattern
of the previousacoustic featuresthat isvowel
duration of [-emphatic] utterancetendsto be

similar to vowel duration of [+emphatic] ut-
terance. Both durationsare smaller that vowel
duration of [++emphatic] utterance.

350

300

250

)

s

o

=3
s

duratjon

50 —0—[- emphatic]
—O— [+ emphatic]
T —O— [++ emphatic]
u/ / lil A

Picture4: The Comparison of Vowel Dura
tion Linearlly within Utterance

Syntagmaticdly, thevowe durationwithin
utterance showssimilar tendency or tendsto
beshorter at thefirg threesyllables, whichthen
extend at the last syllable on all levels of
emphaticity. Asit can be seen at Picture (4)
above, generally, the duration of [-emphatic]
utterancetendsto be shorter than the duration
of [+emphatic] utterance, and both durations
are shorter than the duration of [++emphatic]
utterance. A significant exceptionisthat the
duration of /u/ vowel at thelast [+emphatic]
utteranceislonger or even asolonger thanthe
duration of /u/ vowel on [++emphatic] utter-
ance. Thisfact impliesthat the extension of
vowd at thelast syllablewithin utteranceisal-
wayscarried out, but the quantity of thedura-
tion length does not marked the emphaticity
differenceindividudly.

3.5 Acoustic Features Correlation
Thenext question arisesisthat isthere
areany correlations between acertain acous-
tic featurereaization and other acoustic fea-
tures. Thisquestionwill convey afurther anay-
dsthat isaninterdependency correlation be-
tween one acoustic feature and others. The
analysisof biphariat correlation with Pearson
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Table1: Correlation of Significant Acoustic Marker within Utterance

** Significant correlation on 0,01 level (2-peak).
* Significant correlation on 0,05 level (2-peak).

Product Moment (PPM) showsthat correla-

features, such asbaseintengty, intendgity range,

tianinden (D) and ite i cnifi ccanecai e coamnl Ay, AanAd All vimaAl AiiratiAan A ﬁmla‘corrddlonls
o 2 uration features.

& 5 g & :

2 = £ > ~ o~ ™ < ng, theheight of

= T x = T Q| o T T T .

g g S g |8 5| 3 8 g 3 Wedbytheheight

@ = a @ =& | > > > > nceduration.
Base pitch 057* | 0123 | 0232 | 0235 | 0354 | 0.201"* | 0.381** | 0,162 |ythelonger the
Final Pitch 0,657** 0273 | 0,050 | 0,230** | 0,126* | 0240"* | 0311** | 0193 |longer thedura:
PitchRange | 0,123* | -0,273** 0124* |0,181** | 0,353** | 0,124+ | 0035 |0,167** ». Therefore, the
Baseintensity | 0,232** | 0,050 | 0,124* 0,197** | 0,260** | 0,136* | 0,215** | -0,313*+ filonwithindura-
Intensity Range | 0,235%* | 0,230%* | 0,181** | 0,197** 0,365%* | 0,314** | 0,168* | 0,176** gl_mportal?ceof
Vowel 1 0,354** | 0,126* | 0,353** | 0,260** | 0,365** 0390+ | 0318+ | 0220+ HCILy Mmarker.
Vowel 2 0291** | 0,240¢* | 0,124* | 0136* | 0,314** | 0,390 0,214** | 0,234**
Vowel 3 0,381** | 0,311** | 0,035 | 0,215 | 0,168** | 0,318** | 0,214** 0112 of the Utterance
Vowel 4 0,162** | 0,193** | 0,167** | -0,313** | 0,176** | 0,229** | 0,234** | 0,112 ncluded that fre-

the pitchrangewill be. However, thecorrelaa  quency, intensity, and duration aresignificant
tion between final pitchand pitchrangeisa markerswhich differentiateemphaticity leve.
negativecorrelation. Thehigher thefind pitch ~ Specificaly, it can be concluded asfollows,

is, the shorter the pitch range will be. Onthe

contrary, thelower thefina pitchis, thewider
thepitchrangewill be.

Base pitch, final pitch, and pitch range
are positively correlated with other acoustic
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significant markers of emphaticity. The
higher theemphaticity leve of theutterance
is, thehigher thefrequency of thebasepitch,
find pitch, and pitchrangeof that utterance
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will be.

. Fromthe sound intengity point of view, the
emphaticity of utteranceismarked by base
intengty andintengty range. The utterance
with high emphaticity level ismarked by
high baseintensity and wider rangeinten-
Sty.

3. Fromduration point of view, the utterance

emphaticity ismarked by theduration of al
vowels. Theheight of emphaticity leve is
marked by the length of time needed by
thevowelsto be uttered.

. Theempheaticity markersshow meaningful

corrdation.

BIBLIOGRAPHY

Ebing, Ewald. 1997. Form and Function of Pitch Movements in Indonesian. Leiden: Re-
search School CNWS.

Fujimura, Osamu dan DonnaErickson. 1999. “ Acoustics Phonetics’. Dalam Hardcastle, Wil-
liam J. and John Laver. 1999. The Handbook of Phonetics Sciences. Oxford: Basil
Blackwel.

Mozziconacci, S.J.L. 1998. Speech in Variability and Emotion: Production and Percep-
tion. Disertas Eindhoven University of Technology.

Odé, Ceciliaand Vincent J. van Heuven (eds.). 1994. Experimental Studies of Indonesian
Prosody (Semaian 9). Leiden: Rijksuniversiteit teLeiden.

Sugiyono. 2002. “ Pitch Marker of Interrogativity in Indonesian: PsychoachousticsApproach”.
Paper of International Symposium of Linguistics and Speech-Hearing Sciences
2002, KualaLumpur, 21-22 October 2002.

Sugiyono. 2003. Pemarkah Prosodik Kontras Deklaratif dan Interogatif Bahasa Melayu
Kutai: Kajian Fonetik Eksperimental dan Psikoakustik. Thesis.

Van Heuven, Vincent J. van dan Ellen van Zanten. 1994. “ Effects of Substate L anguageonthe
Locdization and Perceptua Evauation of PitchMovementinlndonesian”. Dalam Odé,
Ceciliadan Wim Stokhof (eds.). 1997:63—80.

Van Zanten, Ellen dan Vincent J. van Heuven. 1994. “ Effect of Word L ength and Substrate
Language onthe Temporal Organisation of Wordsin Indonesian”. Dalam Odé, Cecilia
dan Wim Stokhof (eds.). 1997:201—216.

112



