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8.1  Introduction  
  
Not much prosodic research has been done on the languages of Indonesia in general. 
Indonesian prosody was researched by Pané (1950), Halim (1969), Samsuri (1971), 
Laksman (1991, 1994), Odé (1994), van Zanten (1994) and Ebing (1997); regional 
languages of the Raja Ampat islands were researched by Remijsen (2002, this 
volume), Kutai Malay by Sugiyono (2003, this volume) and Manado Malay by Stoel 
(2005, this volume). 

Javanese is another regional language of Indonesia; it is very widely spoken and 
thus an important object of research. In view of the vastness of the topic, I will 
restrict my research to the variety of Javanese which is used in the palace of 
Yogyakarta. The Yogyakarta palace still has a clear social function and it is the 
cultural centre of the entire Yogyakarta area. The official palace language is called 
basa bagongan. The aim of the present chapter is to describe the intonation patterns 
of statements, questions and commands in this variety of the Javanese language. 
 Broadly speaking, the Javanese language has three speech levels, viz. krama 
(formal, honorific), madya (mid) and ngoko, the lowest level (Poedjosoedarmo 
1979: 13; Rahyono 2002: 14). The Yogyakarta palace language enters into the 
formal level and is equivalent to krama. Unlike the Surakarta palace language, 
which has different speech levels (Hendrato 1975: 47−48), basa bagongan has only 
one speech level. It does not take into account social status or rank, nor does it have 
parallel special vocabularies with honorific and non-honorific forms.  

Intonation can change the meaning of a sentence from statement to question 
without changing the order of the words (Ladefoged 1982: 14). Van Heuven & Haan 
(2000) distinguish three kinds of question sentences, viz. wh-question, yes/no-
question and declarative question. For the declarative question the sentence 
intonation is the only element that distinguishes it from a statement. Similarly, a 
command can be identical to a statement, apart from its intonation. 

The object of this study is, then, as follows: what is the intonation structure of 
these three types of sentences (statement, interrogative and command) in the variety 



F.X. RAHYONO 178 

of Javanese which is used in the Yogyakarta palace, and what are the contrastive 
features of these three types? The emphasis in the present chapter will be on the 
perception of the contrastive features in manipulated sentences. 
 
 
8.2  Production experiment  
 
8.2.1  Method 
 
I followed the so-called IPO method (’t Hart, Collier & Cohen 1990), an 
experimental phonetic model which starts from the acoustic signal (‘bottom-up’ 
approach). The consecutive stages in the current research were (i) collection of 
speech production data, (ii) acoustic analysis, and (iii) perception tests. The speech 
production data for this research were collected with non-spontaneous dialogues 
(primary data) and quasi-spontaneous dialogues (secondary data). In this research 
only the primary data were used.  

In the primary data, the speakers acted out dialogs about a certain topic. These 
dialogs made use of texts that the actors had been given beforehand, so that they 
understood the contents. There were three texts. The texts were not learned by heart. 
The texts contained the target sentences, but the speakers did not know which these 
were. The dialogs were done in alternation by four male informants. The informants 
were palace employees who were born and had grown up in Yogyakarta. They were 
between around 50 and 75 years of age. They had no speech defects. 

Seven target sentences were integrated into the non-spontaneous dialogs. These 
consisted of two groups. The sentences in the first group were segmentally identical. 
The sentences in the second group made use of various mode markers. They were 
meant not only to support the analysis of the first group, but also to collect variations 
of the interrogative and imperative intonation contours. This chapter reports on the 
sentences in the first group, viz. the three segmentally identical sentences. These 
were:  
 

1. [Ubarampe siraman]NP [dicawisake rumiyin]VP 

 ‘[The equipment for the bathing]NP [is prepared first/now]VP’ 

2. [Ubarampe siraman]NP [dicawisake rumiyin]VP? 

 ‘[The equipment for the bathing]NP [is prepared first/now]VP?’ 

3. [Ubarampe siraman]NP [dicawisake rumiyin]VP!’ 

 ‘[The equipment for the bathing]NP [is to be prepared first/now]VP!’ 

 
Each of the four speakers spoke the target sentences four times. The dialogs were 
recorded with a Shure SM10A unidirectional head-worn dynamic microphone onto a 
Sony WM-D6C stereo cassette recorder. I did not use a recording studio, to ensure 
maximum naturalness. 
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8.2.2  Results of the production experiment 
 
Preliminary inspection of the realizations of the three target sentences revealed that 
the fundamental frequency had the same distinctive patterns for all four speakers, 
the only exception being that one speaker did not always have a final rise in the 
interrogative. On the whole, the changes in the patterns took place on the same 
segments. On the basis of this consistency I concluded that the four speakers used 
the same intonation patterns. 

Comparing the onset and terminal pitches of the statements, I noticed that the 
former was consistently higher than the latter. Statement and imperative had similar 
final pitch movements, whereas the final pitch movement of the interrogative was 
(usually) quite different. As it turned out, the listeners picked out the interrogative 
mode easily (except when it lacked the final rise). 

The utterances were subjected to a screening test, in which ten listeners 
identified the utterances as either statement, question or imperative; they also 
marked their acceptability on a five-point scale. None of the four speakers took part 
in the screening test. The highest-scoring speaker was selected as the best speaker. 
Of this speaker the highest-scoring utterance for each of the three modes was then 
selected. These utterances are shown in Figures 1-3 (next page). 
 
Figures 1-3 show clear differences between the three modes (statement, interrogative 
and imperative). We notice the following global (1-3) and local (4-6) features for the 
contours of the three modes: 
 
1. The statement has declination; 
2. The interrogative has inclination; 
3. The imperative has almost level pitch; 
4. The statement has a relatively large excursion at the end of the subject phrase 

and a smaller one at the end of the utterance, whereas the interrogative and 
imperative have relatively small excursions at the end of the subject phrase and 
relatively large excursions at the end of the utterance; 

5. A major difference between the interrogative and both the imperative and the 
statement resides in the final pitch configuration, the interrogative having a 
phrase-final rise. 

6. The (fairly small) utterance-final pitch movement of the statement is on the 
utterance-final syllable; the (larger) movement of the imperative is associated 
with the penultimate and final syllables. The complex final pitch configuration 
of the interrogative is associated with three syllables: a (large) rise-fall on the 
antepenultimate and penultimate syllables, and a final rise on the ultimate 
syllable.  
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Figure 1: Stylized pitch contour of the prototypical statement contour. 
 

 
 

Figure 2: Stylized pitch contour of the prototypical interrogative contour. 

 
Figure 3: Stylized pitch contour of the prototypical imperative contour. 

0

300

Time (s)
0 1.9 

Fr
eq

ue
nc

y 
(H

z)
 

u bO ram pe si ra man di ca wIs a ka ru mi jIn

0

300

Time (s)
0 2.0 

Fr
eq

ue
nc

y 
(H

z)
 

u bO ram pe si ra man di ca wIs a ka ru mi jIn

 
u bO ram pe si ra man di cawIsa ka rumi jIn

2.7 0 
Time (s)

Fr
eq

ue
nc

y 
(H

z)
 

 



CHAPTER EIGHT: INTONATION OF THE YOGYAKARTA PALACE LANGUAGE 181 

The perception tests that follow are based on these six contrasts between the three 

.3  Perception tests 

 order to test the perceptual importance of the features that I found in the 

n the experiments. Of these, 23 were male and seven 
fem

.3.1  Experiment 1 

he results of the production experiment seemed to indicate that the pitch movement 

urs nine stimuli were prepared (cf. Figure 

) The contour of the predicate in the statement was replaced by the contours of 

(2) urs of 

(3) ntours of 

 
ach mode thus produced three stimuli: the original utterance with its original 

modes. In this research I will concentrate on the predicate contours, postponing the 
analysis of the subject contours, which seem to be fairly similar, to a later stage. I 
will first test the roles of the entire predicate contour (Experiment 1). After that, I 
will look into the effects of the final pitch movement (Experiment 2) and the 
baseline slope in the predicate contour (Experiment 3) separately. 
 
 
8
 
In
production experiment, I ran three perception tests. The stimuli for these tests were 
based on the three optimal exemplars which are visualized in Figures 1-3. The 
manipulations, which were restricted to the pitch contour, will be explained for the 
three experiments separately.  

Thirty listeners took part i
ale; the number of female listeners was relatively low, as there are only about 

130 female employees of the palace, i.e. about 10% of the total number of 1,300. 
The stimuli were randomized and presented three times to the subjects. First they 
had to indicate the perceived mode (statement/question/command) for each stimulus, 
then they verified the correctness of their answers and finally they gave an 
acceptability score. The acceptability scale ran from 5 ‘very good token’ to 1 ‘very 
poor token’, with 3 as the midpoint (‘indifferent’). 
 
 
8
 
T
on the predicate is decisive for the mode of the utterance. Experiment 1 tests the role 
of the entire predicate contour. 

Stimuli. Based on the three selected conto
4). The subject contours were left unchanged, and the manipulations started just 
after the rise-falls at the end of the subject phrase. Manipulations were as follows: 
 
(1

the predicate of interrogative and imperative, respectively (cf. Figure 4a). 
The contour of the predicate in the interrogative was replaced by the conto
the predicate of statement and imperative, respectively (cf. Figure 4b). 
The contour of the predicate in the imperative was replaced by the co
the predicate of statement and interrogative, respectively (cf. Figure 4c). 

E
contour, and the original utterance with substituted predicate contours. The total 
number of stimuli in experiment 1 was nine. Each alignment point of the substituted 
contours maintained its original syllabic alignment. For instance, the start of the 
final pitch configuration of the original interrogative was associated with the ante-
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penultimate syllable, and in the manipulated version this association was main-
tained. The same holds for the syllabic alignment of all pivot points of the sub-
stituted predicate contours.56  
 

Figure 4: Stimuli experiment 1: original ‘best’ utterances (continuous lines) and predicate 

esults and discussion. Table 1 presents perceived sentence modes and associated 

                                                

contour manipulations (dotted lines). 4a: original statement and manipulations; 4b: original 
question and manipulations; 4c: original command and manipulations. 
 
 
R
acceptability scores for each of nine stimuli in Experiment 1. Acceptability scores 
were computed by adding up the listeners’ scores. For instance, the first stimulus in 
Table 1 (the original statement stimulus) was perceived as a statement by 17 
listeners (out of 30). Of these 17, three indicated an acceptability score ‘5’, ten gave 
‘4’, and four ‘3’. The total acceptability score for the original statement stimulus is 
then 3 × 5 + 10 × 4 + 4 × 3 = 67 (max. = 5 × 30 = 150; min. = 1 × 30 = 30). 

 

a. Statement b. Interrogative c. Imperative 

56 As a consequence the distances between the pivot points changed too, as the durations of 
the syllables in the three original utterances to which they were aligned were rather different 
(cf. figures 1−3). This may have influenced the subjects’ replies. 
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Table 1: Experiment 1.  Effects of predicate contour manipulations. Perceived modes and 
acceptability scores for original stimuli and stimuli with manipulated predicate contours; 30 
listeners. 
 
 

Stimulus contains Stimulus perceived as Acceptability score 
S P ST IN IM Missing ST IN IM 
ST ST 17 2 11 0 67 8 49 
ST IN 4 7 17 2 17 27 67 
ST IM 10 5 13 2 45 17 51 
IN IN 1 21 6 2 3 78 23 
IN ST 12 5 13 0 45 17 47 
IN IM 7 7 14 2 25 26 56 
IM IM 8 1 21 0 34 4 85 
IM ST 15 4 11 0 56 14 45 
IM IN 7 15 7 1 19 

S: subject contour; P: predicate contour 

58 28 
Overall %  31 26 43     

ST: statement; IN: interrogative; IM: imperative 
 
 
We notice, first of all, that the correct identification of the non-manipulated (= base) 
stimuli was rather low: 21 out of 30 for the question and command stimuli, and only 
17 for the statement. Further, there was an overall bias towards ‘command’ 
responses (43%); this was almost twice the number of ‘question’ replies (26%). 
‘Statement’ scored in between these two: 31%. Apparently, stimuli were easily 
perceived as command-like. This may have something to do with the well-known 
Javanese courteousness, where out-of-context utterances may be perceived as rude.  

When the predicate of the original utterance is replaced by the predicate of 
either of the two other utterances, scores always drop considerably. The predicate 
therefore seems to influence the mode perception. But this influence is not always in 
the expected direction. For instance, when the interrogative is provided with a 
statement predicate (IN+ST), it is perceived as a question by five listeners, and as a 
command by 13 listeners, but almost as frequently as a statement (12 listeners). 
Even more surprisingly, the ST+IN stimulus (original statement with interrogative 
predicate contour) is perceived as an imperative in the majority of cases (17 out of 
28). This can be partly explained by the bias towards ‘command’ responses. 

Mean acceptability scores range from 2.7 to 4.5, with a grand mean of 3.9. 
Scores 2 (‘poor’) and 1 (‘very bad’) were exceptional. I had expected the 
acceptability to be lower for the manipulated utterances than for the original ones. 
However, this was not the case. Instead, listeners’ judgments shifted to a different 
sentence mode, while roughly maintaining the same acceptability score. Apparently, 
the listeners tended to accept all stimuli – or, to put it differently, refrained from 
rejecting any stimuli. I guess that this is again caused by the politeness of the 
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Javanese57. Since the acceptability judgments do not provide us with any extra 
linguistic information, I will not discuss them any further nor will I present any 
acceptability scores in the following experiments.  

To sum up, preliminary results of Experiment 1 indicate that the intonation on 
the predicate influences the perception of the sentence mode. The final pitch move-
ment and the baseline slope of the predicate seem to influence the subjects’ choice. 

The manipulations in Experiment 1 consisted of replacing complete predicate 
contours. Therefore Experiment 1 did not differentiate between de-/inclination on 
the one hand, and final pitch movement on the other, as possible causes for the 
perceived mode. This will be further tested by Experiments 2 and 3. Experiment 2 
will test the role of the final pitch movement in determining the mode. Experiment 3 
will test the effect of the baseline slope of the predicate on the mode perception. 
 
 
8.3.2  Experiment 2 
 
Experiment 2 was run to test whether the final pitch movement of the predicate is 
decisive for the perception of the mode.  
 
Stimuli. For this experiment, again, nine stimuli were prepared, in which the three 
original ‘best’ utterances were compared with six manipulated stimuli. This time, 
the manipulations did not involve replacement of the complete predicate contour but 
only of part of it, i.e. the final pitch movement. This was replaced by the final pitch 
movement of one of the other two modes; cf. Figures 5a-c.58  As in experiment 2, 
the original syllabic alignment of the pivot points was maintained. 

a. Statement b. Interrogative c. Imperative 

 
Figure 5: Stimuli experiment 2. Original ‘best’ utterances (continuous lines) and final pitch 
movement manipulations (dotted lines). 5a: Original ‘best’ statement and manipulations; 5b: 
Original ‘best’ question and manipulations; 5c: Original ‘best’ command and manipulations. 

                                                 
57 In a similar vein, van Zanten & van Heuven (2004) found that different (electronically 
manipulated) stress patterns were all acceptable to Indonesian listeners. 
58 The total number of stimuli in experiment 2 was sixteen; seven stimuli consisted of 
modifications of the original utterances, in which pivot points of the final pitch movement 
were deleted or changed. The responses to these stimuli are not analysed in the present article. 
 

 



CHAPTER EIGHT: INTONATION OF THE YOGYAKARTA PALACE LANGUAGE 185 

Results and discussion. Table 2 shows the results of experiment 2. Again, we see a 
bias towards ‘command’ responses: 42%, as compared to 32% for ‘statement’ and 
26% for ‘question’ responses. These percentages are similar to the ones indicated in 
Table 1. This similarity is partly caused by the fact that the same three original 
utterances were used in both experiments. They will also be used in experiment 3.  
 
 
Table 2: Experiment 2. Effects of final pitch movement manipulations. Perceived modes for 
original stimuli and stimuli with manipulated final pitch movements; 30 listeners. 
 

Stimulus consists of Stimulus perceived as 
Original Final pitch movement ST IN IM Missing 

ST ST 17 2 11 0 
ST IN 8 11 10 1 
ST IM 16 5 8 1 
IN IN 1 21 6 2 
IN ST 9 2 18 1 
IN IM 9 9 10 2 
IM IM 8 1 21 0 
IM ST 5 5 20 0 
IM IN 10 12 7 1 

%; disregarding missing cases) 32 26 42 8 
 

ST: statement; IN: interrogative; IM: imperative 
 

Also, Table 2 shows that replacing the final pitch movement of the statement by that 
of the command (ST+IM) causes the ‘statement’ response to drop from 17 to 16, i.e. 
one listener only. Similarly, the ‘command’ scores drop from 21 to 20 when the final 
pitch movement of the original command is replaced by the final pitch movement of 
the statement (IM+ST). I conclude that the final pitch movements of statement and 
command are interchangeable.  

The situation for the interrogative-based stimuli is quite different. Here scores 
drop dramatically from 21 for the original utterance to 2 and 9 for stimuli with 
statement-based (IN+ST) and imperative-based final pitch movements (IN+IM), 
respectively. Secondly, when the final pitch movement of the statement is replaced 
by the interrogative final pitch movement (ST+IN), statement scores drop from 17 to 
8; in the same vein IM+IN stimuli achieve a ‘command’ score of 7 as compared to 
21 for the IM+IM stimulus. Apparently, the final pitch movement is perceptually 
very important to separate the interrogative from both statement and command. 
 
To sum up, the results from experiment 2 are the following: 
1. The pitch movement of the statement and the imperative are interchangeable. 
2. The final pitch movement of the interrogative has special characteristics and 

cannot be exchanged with final pitch movements of the other modes. 
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8.3.3  Experiment 3 
 
Experiment 3, finally, was run to test any effects of differences in F0 slope that were 
found in the predicate contour of statement, interrogative and imperative utterances. 
The results of experiment 1 already suggested that the F0 slope plays a role in 
cueing the mode. If the slope really plays a role here, then modifying the slope from 
declination to inclination, or vice versa, should change the mode perception 
accordingly. Experiment 3 aims to test the role of the baseline slope in deciding the 
perceived mode. 
 
Stimuli. In this experiment two modifications of the F0 slope of the predicate 
contours were used for each of the three modes. These six manipulations were 
compared with the three original contours, so that, again, a total of nine stimuli were 
involved. The F0 slopes of the entire predicate contours, including the final 
configurations, were modified. The axis points of the modifications were the pivot 
points at the beginning of the predicate contour, cf. Figures 6a-c59. Starting from this 
point, the slope was manipulated in the following way. For the statement-based 
stimuli, the slope was steepened by either 4st/s or 8 st/s; for both the interrogative- 
and the imperative-based stimuli, the slope was reduced by 4st/s or 8 st/s. 60  

a. Statement b. Interrogative c. Imperative 

 
Figure 6: Stimuli experiment 3. Original ‘best’ utterances (continuous lines) and predicate 
baseline slope manipulations (dotted lines). 6a: Original statement and manipulations; 6b: 
Original question and manipulations; 6c: Original command and manipulations. 
 
 
 
Results and discussion. The results of Experiment 3 are presented in Table 3. We 
first consider the IN stimuli, which were based on the interrogative contour. The 
score for the original interrogative is 21. When the predicate baseline is down-tilted, 
IN scores drop (with, again, a bias towards IM scores). However, IN scores remain 
higher than the scores for the other two modes. 
 

                                                 
59The total number of stimuli in experiment 3 was 24. The responses to 15 stimuli, in which 
the final pitch configurations were modified, are not analysed in the present article. 
60 Due to an experimental error, the differences between the slopes of the final rises of 
original question and manipulations were slightly less than 4 and 8 st/s.  
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Table 3: Experiment 3. Effects of baseline slope manipulations. Perceived modes for original 
stimuli, and stimuli with raised or lowered predicate baseline slope; 30 listeners. 
 
 

Stimulus consists of Stimulus perceived as 
Subject contour Predicate contour and slope ST IN IM Missing 

ST Original (+ declination) 17 2 11 0 
ST Level 14 2 13 1 
ST + inclination 6 4 19 1 
IN Original (+ inclination) 1 21 6 2 
IN Level 5 14 10 1 
IN + declination  3 17 7 1 
IM Original (+ level pitch) 8 1 21 0 
IM + slight declination 13 4 12 1 
IM + declination 17 3 6 4 

% (disregarding missing cases) 33 26 41  
 

ST: statement; IN: interrogative; IM: imperative 
 
 
The situation seems to be different for the statement and imperative-based stimuli. 
IM stimuli show a drop from the original (21 IM judgments) to 12, and then to 6: as 
the predicate down-slope steepens, the stimulus perception shifts to statement. For 
the statement-based contours the opposite effect is seen. Here ST scores shift to IM 
scores as the baseline slope increases. The original statement provided with a rising 
predicate contour is mainly perceived as an imperative. This indicates that the slope 
of the (predicate) baseline is perceptually more important for imperatives and 
statements than it is for interrogatives. Manipulated interrogative stimuli are 
primarily perceived as interrogatives regardless of baseline slope; therefore the slope 
of the baseline seems to be less important for interrogatives. 

Comparing the results of Experiments 2 and 3, we see that the two sets of 
results mirror each other. Experiment 2 showed that the final pitch movement is an 
important feature for questions, whereas statements and imperatives seem to have 
mutually exchangeable final pitch movements. Conversely, Experiment 3 showed 
that the baseline slope of the predicate is important for identifying statements and 
imperatives, but not for interrogatives. Declination seems to be the principal feature 
of the statement, while a flat or inclining baseline is the hallmark of the imperative. 
 
 
8.4  Summary and concluding remarks  
 
The main aim of this research was to determine the identities and contrastive 
features of the statement, interrogative and imperative sentence modes of the Yogya-
karta palace variety of the Javanese language. I collected speech data from four male 
palace employees. From these four the best speaker was selected in a screening test. 
The best specimens of each of the three modes spoken by this speaker gave rise to 
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the following observations on Yogyakarta palace Javanese. Globally, the statement 
has a declining baseline, the interrogative has inclination, and the imperative has 
approximately level pitch. Locally, the statement has a rather small, and the impera-
tive a larger, utterance-final rise-fall, whereas the question ends in a rise-fall-rise 
configuration.  
 The importance of these features was tested in three perception experiments. 
The results of these tests suggest that all six features are relevant. Decisive factors 
are: for statements a declining baseline and for imperatives a level or slightly rising 
baseline. Interrogatives were primarily identified by their final pitch movement. The 
relative sizes of the pitch movements of statement and imperative are not of crucial 
importance. 

Due to time pressure, the testing was restricted to the predicate contours. I did 
not test the perceptual importance of melodic features of the subject-phrase 
contours, such as the baseline slope, or the comparatively large utterance-medial 
pitch movement of the statement. I also postponed investigating durational features. 
For instance, the final syllable of the statement subject phrase is comparatively long, 
probably to accommodate the large pre-boundary pitch movement. It may well be 
that this utterance-medial pre-boundary pitch movement, or the baseline slope of the 
subject phrase, contain information on the sentence mode. If so, this would help the 
listener to decide what the sentence mode is intended by the speaker at an early stage 
in the temporal development of the utterance.  

Secondly, alignment factors, like the position of the final pitch movement, were 
not taken into account. As stated in section 8.2, the utterance-final rise-fall-rise of 
the interrogative extends over three syllables; it starts on the antepenultimate 
syllable. This early start of the pitch movement may help the listener to distinguish 
interrogatives from statements and imperatives, which have less complex final pitch 
movements. The small rise-fall pitch movement of the statement is associated with 
the final syllable only, whereas the imperative has a (larger) rise on the penultimate 
syllable and fall on the final syllable. 

All three experiments revealed a rather strong bias towards ‘command’ 
responses. Apparently, the out-of-context stimuli often sounded rather like 
commands to the subjects. I hypothesized that this may be related to the well-known 
Javanese politeness. In a similar vein, acceptability scores in all three perception 
tests were rather high and stimuli were rarely rejected. This may also partly have 
been caused by the Javanese courteousness, which is probably even more important 
in palace circles. In my opinion, the characteristic features of politeness in Javanese, 
especially in the environment of the palaces, are an interesting topic for 
sociolinguistic research. It would be interesting to do similar experiments with 
subjects from other backgrounds, to see whether they too show politeness-driven 
biases.  

With this intonation research I also hope to stimulate the much neglected 
recording and analysis of other regional languages. Such research cannot only be 
useful in the preservation of endangered languages, it may also be beneficial for the 
perpetuation of cultural aspects that lay behind the language. 
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