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Abstract 

The present work deals with autonomous fillers in a 

multilingual context. The question addressed here is whether 

fillers are carrying universal or language-specific 

characteristics. Fillers occur frequently in spontaneous speech 

and represent an interesting topic for improving language-

specific models in automatic language processing. Most of the 

current studies focus on few languages such as English and 

French. We focus here on multilingual fillers resulting from 

eight languages (Arabic, Mandarin Chinese, French, German, 

Italian, European Portuguese, American English and Latin 

American Spanish). We propose thus an acoustic typology 

based on the vocalic peculiarities of the autonomous fillers. 

Three parameters are considered here: duration, pitch (F0) 

and timbre (F1/F2). We also compare the vocalic segments of 

the fillers with intra-lexical vowels possessing similar timbre. 

In this purpose, a preliminary study on French language is 

described. 

1. Introduction 

Among various hesitation or “edition” phenomena, the one 

we analyze here is widely encountered in world’s languages, 

i.e. the insertion at any moment within spontaneous speech of 

a long and stable vocalic segment, defined as a type of filler. 

The role of this item is “to announce the initiation of what is 

expected to be a […] delay in speaking” [1]. Such elements 

have no lexical support and are hence distinguished from the 

lengthening of a vocalic segment belonging to a particular 

lexical item (most often a function word). Most of the studies 

conducted on large spontaneous speech corpora have focused 

on English or French [2], [3], [4], [5], [6], [7], even if recent 

description can be found in other languages (see for example 

[9] or the proceedings of the DiSS03 workshop [8]). 

We address here the question whether the autonomous fillers 

are carrying universal acoustic characteristics or language-

specific information. They occur frequently in spontaneous 

speech, i.e. about five percent in spontaneous corpora, and this 

proportion can increase according to the spontaneous speech 

communication situation. We are also interested in the 

modeling problem of these phenomena in a language 

identification context. The question is then whether 

autonomous fillers (such as uh/um/er in English and euh in 

French) deserve language-specific models or whether a 

language-independent filler model is more appropriate. 

 

The vocalic segment of autonomous fillers is generally 

lengthened. This segment can occur alone or surrounded by 

additional segment as nasal coda in English (um) and represent 

in our terminology the vocalic support of the filler. 

More precisely, we study in this paper the vocalic 

peculiarities of autonomous fillers in several languages, i.e. the 

realization of a central vs. non-central timbre of their vocalic 

support. In previous studies [10], [11] we observed acoustic 

differences among the vocalic supports of the multilingual 

fillers. We also conducted perceptual experiments in order to 

test listeners’ capacity at differentiating languages from 

isolated autonomous fillers without any context [12]. 

 

In the following section we describe the corpus and the 

methodology adopted. Section 3 is dedicated to the inter-

language analysis of the acoustic characteristics of fillers. It 

will be followed by intra-language study carried on French 

(section 4). Finally, section 5 will summarize the current 

findings.  

2. Corpus and methodology 

A multilingual broadcast corpus has been gathered for the 

following eight languages: standard Arabic, Mandarin 

Chinese, French, German, Italian, European Portuguese, 

American English and Latin American Spanish. French and 

Arabic are French DGA resources, partially available via the 

ELDA linguistic resources agency. English, Spanish and 

Mandarin are excerpts from LDC Hub4 corpora. German, 

Portuguese and Italian BN data are resources acquired within 

various European FP5 LE projects (OLIVE, ALERT) or 

purchased from ELDA. The audio data correspond either to 

news data which is mainly prepared speech, or news-related 

shows containing more spontaneous speech specific items. 

From this multilingual corpus, a subcorpus of autonomous 

fillers has been extracted semi-automatically for the eight 

languages under consideration: fillers, which have been 

located automatically in aligned speech, are listened to and 

selected if the selection criteria are met. 

 

Filler extraction is based on duration and autonomy criteria. 

200ms has been considered as the minimum duration 

threshold. Items considered in this study as autonomous fillers 

are isolated from the speech context by silences in order to 

avoid lengthened words. Finally, 57 to 1889 occurrences per 

language have been selected for both genders (see table 1 

below). The size of the present corpus allows exploring the 

questions mentioned in introduction. However some languages 

are less represented and as a general observation data from 

female speakers are less abundant. Current work conducted by 

the authors focuses on the size of the database on hesitations, 

which is progressively increased. 
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Table 1: Number of occurrences of hesitations per language 

(male and female speakers). 

 

Language Nb. of occurrences (M+F) 

Arabic 246 

Mandarin Chinese 89 

French 1889 

German 458 

Italian 57 

European Portuguese 64 

American English 532 

Lat. Amer. Spanish 93 

 

A supplementary corpus has been extracted in French in 

order to conduct the intra-language analysis from about 6 

hours various types of broadcast speech. In addition to the 

1889 fillers (1509 from male speakers, 380 from female 

speakers) it contains also other intra-lexical vocalic segments 

with similar vocalic qualities, i.e. 1718 [�-�] (954 male, 754 

female) and 1114 [ø] (923 male, 291 female). The intra-lexical 

vocalic segments have been extracted via the LIMSI speech 

alignment system. A duration criterion has been employed, i.e. 

we selected intra-lexical vocalic segments superior to 40 ms. 

As a general observation we can notice a higher representation 

of male compared with female speakers. The vowel proportion 

reflects the gender representation observed in broadcast-type 

corpora (about 70% male vs. 30% female speakers). Besides, 

the number of occurrences per vocalic timbre illustrates also 

the frequency of the analyzed segments in French. Indeed, the 

vowel [ø] is 10 times less frequent than [�-�]. 

 

The PRAAT software1 has been used to extract the acoustic 

parameters comprising fundamental frequency (F0) and the 

first two formants (F1, F2). 

3. Inter-language analysis: acoustic features of 

fillers in eight languages 

Three parameters have been considered: the duration, the 

F1/F2 characteristics of the fillers’ vocalic segments and the 

pitch (F0). Whereas pitch and duration are mainly useful to 

localize the fillers in the speech flow, the F1/F2 parameters 

potentially contain more language specific characteristics. 

The F0 and the duration of the fillers do not show significant 

differences among the eight languages confirming previous 

findings [1], [2], [3], [6], [7], i.e. fillers are significantly 

longer than intra-lexical vocalic segments (see below French 

example) and have a flat F0 contour. The behavior of the two 

parameters seems to be identical across the eight languages. 

This results answer affirmatively to the first question 

mentioned above, i.e. duration and pitch tend to be universal 

criteria. 

 

In return, the acoustic analysis of F1/F2 peculiarities of the 

fillers’ vocalic segments reveals language-dependent 

characteristics. 

The figures 1 and 2 below provide the mean values for F1 

and F2 per language. 

                                                           
1
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Figure 1: F1/F2 distribution of vocalic segments of 

autonomous fillers: all languages (mean values for male 

speakers) 
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Figure 2: F1/F2 distribution of vocalic segments of 

autonomous fillers: all languages (mean values for female 

speakers). 

Preliminary results strengthen the hypothesis of timbre 

differences across languages of the vocalic support of the 

autonomous fillers. Indeed, the central position does not seem 

to be a universal realization. These results tend to show that 

different languages analyzed here admit various vocalic 

realizations. The realizations can be central [�] and/or 

correspond to other vocalic quality. We can hypothesize that 

the vocalic supports are vowels of the system. Spanish 

employs thus a mid closed vowel [e] and English makes use 

of low central vowels. Italian so far is the only language of the 

corpus with both central [�] (which is not part of the Italian 

vocalic system) and non-central vocalic supports, i.e. the front 

mid open vowel [�]. More data from other languages are 

needed to consolidate these hypotheses. Finally, the observed 

differences are not uniquely in terms of vocalic timbre. 

Language-specific features can be observed in the segmental 

structure of the fillers. French, for example, prefers a vocalic 

segment as filler realization, whereas English prefers vowels 

followed occasionally by a nasal coda consonant [m], which 

confirms observations made by [1] and [7]. In Portuguese as 

well, more complex diphthongized segments can be found. 

To conclude, for some languages the vocalic support of the 

fillers might be a segment exterior to the vocalic system of the 

language (i.e. Italian in our corpus). However, all the eight 

languages seem to accept as fillers’ vocalic support at least 

one of the vowels of their vocalic system. The vowel 

generally exhibits a timbre close to a quite central position. 
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However the central position does not seem to be universal 

“rest position”, but rather a language dependent realization. 

In order to evaluate the relationship between the vocalic 

support of the filler and the vocalic system of the language we 

conducted a preliminary analysis on the French language. We 

compared thus the vocalic timbre of “euh” with the closest 

vowels of the system [�], [ø] and [�]. 

4. Intra-language analysis: vocalic support of 

French filler “euh” vs. vocalic system 

As for the vocalic support of the fillers, the same parameters 

have been considered for the intra-lexical vowels of the 

system: duration, vocalic timbre (F1/F2) and pitch (F0). 

 

Duration analysis confirms previous observation made by 

[2], [4], [5]. The distribution of the duration for fillers 

exceeds significantly the duration of intra-lexical segments as 

shown in Figures 3, 4 and 5 below. The duration criterion 

adopted here avoids fillers below 200ms. Fillers shorter than 

200ms definitely exist in the spontaneous speech. However, 

as the extraction has been conducted automatically, we 

selected a threshold high enough to eliminate the potential 

confusion with intra-lexical segments. 

In order to evaluate the amount of fillers potentially 

eliminated by the selected threshold, we proceeded to a 

listening of a 45 minutes speech sample and we manually 

extracted fillers shorter than 200ms. It appears that 14.7% of 

the fillers show a duration between 150 and 200ms and 11.6% 

show durations inferior to 150ms. This observations support 

the hypothesis that fillers are mainly longer than 200ms. The 

listening experiment confirmed though that by selecting a 

200ms threshold we eliminated about 25% of real fillers from 

our analysis. 

We can notice thus that duration of a very large part of the 

fillers varies from 200 till 650 ms whereas intra-lexical 

segments rarely extend beyond 200ms. Fig. 4 and Fig. 5 show 

differences in the duration distribution for intra-lexical 

vowels. The duration distribution for the vowels [�-@] 

(among them schwa segments are suppressible in speech) 

focuses close to the minimum segment duration whereas 

duration for [ø] has a broader distribution with a peak around 

80ms. Schwa segments are suppressible in speech and belong 

to non accented syllables. The duration is thus the shortest 

among the analyzed segments, the exception being the 

lengthened schwa (i.e. the realization as fillers). The [ø] 

segments can occur in accented syllable as well, and the 

duration shows a more important variability in terms of 

realization. 
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Figure 3: Duration above 200ms vs. nr of occurrences 

distribution for fillers (male/female) 
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Figure 4: Duration vs. nr of occurrences distribution for 

intra-lexical [�-�] (male/female). 
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Figure 5: Duration vs. nr of occurrences distribution for 

intra-lexical [ø] (male/female). 

Concerning timbre analysis of fillers and intra-lexical 

vowels, mean F1/F2 measures are shown in Table 1. The 

measured values are compared with reference values provided 

by [13] and by [14] for the French intra-lexical vowels. 

 

Table 2: F1/F2 mean values and for male and female speakers 

of vocalic support of filler “euh” and of intra-lexical 

segments [�-�] and [ø]  (Hz). 

 

 F1 male/female F2 male/female 

Fillers  470/523 1464/1659 

[�-�] 

Fant [13] 

Gendrot&al.[14] 

404/413 

500/550 

400/437 

1421/1675 

1450/1650 

1444/1659 

[ø] 

Fant [13] 

Gendrot&al.[14] 

382/430 

400/450 

375/417 

1465/1666 

1450/1650 

1465/1677 

 

Values presented in Table 2 do not show any notable 

difference in terms of back/front distribution, i.e. values on F2 

for both filler and intra-lexical segments are analogous. On 

the F1 axis (open/close) a difference is observed in particular 

for male speakers, in vocalic support of the fillers vs. intra-

vocalic segments: the first ones are more open. This 

difference could be related to the duration, as the intra-lexical 

vocalic segments are significantly shorter than the fillers. 

Among the intra-lexical vocalic segments, [�-@] are more 

open than [ø]. However, these differences are not statistically 

significant (independent t-test).  

Mean values calculated for F1 for the intra-lexical vowels 

are similar to the values observed by [14], for male and 

female speakers. Mean values for F2 are similar to values 

observed by both [13] and [14]. 
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We considered as well the F3 in order to evaluate if a 

distinction could be made in terms of rounded/non-rounded 

opposition. We compared thus the measurements 

automatically completed by [14]. They reach mean values of 

2500 Hz for both [�-�] and [ø], consequently we do not have 

evidence of a timbre difference of the analyzed vowels. 

Finally, measurements on the pitch (F0) have been calculated 

for both vocalic segments of the fillers and intra-lexical 

vowels. Table 3 shows mean values and standard deviations 

in F0 for the three types of segments. F0 differences among 

vowels are not significant (independent t-test) and the current 

data do not allow at concluding on the fillers mean F0 

peculiarities compared with the intra-lexical vocalic segments.  

 

Table 3: F0 mean values and standard deviation for F0 (male 

and female speakers) for vocalic support of the filler “euh” 

and for intra-lexical segments [�-�] and [ø] (Hz). 

 F0mean 

Male/Female 

St.Dev. 

Male/Female 

Fillers 155/179 97,3/68,5 

[�-�] 114/192 48,6/38,3 

[ø] 144/219 45,4/56 

 

This preliminary result suggests that F0 distribution for the 

fillers correspond to a larger “ambitus” than for the intra-

lexical segments. This variability is suggested by the standard 

deviation values globally higher for the fillers. These remarks 

concern more male than female speakers. However, if we 

listen to the fillers providing high F0 values (>300Hz), they 

seem to correspond to detection errors of PRAAT more than 

to extreme articulations. In addition, we could notice that 

number of fillers show both a low perceived F0 and an 

irregular voice quality (i.e. vocal fry). Most of the F0 

detection errors stem from these type of segments and in a 

further work we intend to compute male F0 mean without 

these potential “erratic” segments. 

 

In order to get an overall impression of the irregular voice 

quality in the production of the fillers, we compared the 

number of F0 detection errors for “euh”, [�-�] and [ø]. They 

correspond to the “undefined” values provided by Praat for 

the speech samples for which the software could not compute 

the F0. These detection errors concern more often the fillers 

than the intra-lexical vocalic segments. Detection errors for 

[�-�] and [ø] represent 3% of the production of the male 

speakers and 0,5% of the female speakers. In return, for the 

fillers, F0 detection errors represent 11,5% of the productions 

of the male speakers and 8,2% of the female speakers. These 

findings corroborate the hypothesis of an unstable voice 

quality in the production of the fillers, which could be either 

vocal fry, creaky or breathy. Besides, these observations 

confirm previous remarks made by [6] and [7] about the 

American English: the intra-lexical vowels are produced more 

often with a modal voice quality than fillers. Finally, 

differences in detection errors for male vs. female speakers 

suggest that women might tend to pay more attention to the 

degree of control of their “disfluent” productions than men. 

Our further studies will consider more deeply the voice 

quality aspect of the fillers compared with “fluent” speech. 

We hypothesise that fillers might be produced with a limited 

articulator and/or airflow. 

5. Conclusions 

In this paper we presented inter- and intra-language acoustic 

analysis of autonomous fillers. The question which has been 

addressed is whether the fillers possess universal acoustic 

characteristics or if they are language-specific phenomena. 

The current work answers partially to the question. 

 

Fillers are frequent phenomena in spontaneous speech and 

show regular patterns in terms of duration, fundamental 

frequency and vocalic timbre which tends to be central for 

most languages considered in this study. Whereas F0 and 

duration are similar among languages, language-specific 

acoustic characteristics can be observed in terms of vocalic 

quality and segmental structure of the fillers. Among the eight 

languages analyzed in this paper, non-central vocalic timbre 

characterize at least two of them, Spanish and to a lesser 

extend, English.  

The comparison of the vocalic support of French fillers with 

the closest intra-lexical vocalic segments [�], [ø] and [�] 

allowed at observing differences in terms of duration, pitch 

and voice quality. Differences on the F1 axis were also 

observed, but they are not statistically significant.  

 

Interesting questions still remain open. They concern for 

example the relationship between the vocalic timbre of the 

fillers and the vocalic systems. The comparison of the fillers’ 

vocalic supports and the intra-lexical vowels will be 

developed as well on other languages of the multilingual 

corpus in order to determine the relationship between the 

fillers and languages’ vocalic system. 

 

Another aspect related to the universal characteristics of the 

fillers concerns the relationship between the filler and the so-

called “articulatory rest position”. The question addressed is 

whether this position exists and whether the fillers are close to 

it and thus they might represent universal realizations across 

languages. The preliminary results presented in this paper 

seem to exclude the universal timbre of the fillers. In addition, 

a recent study on English and French articulatory settings [16] 

suggests that a clear correlation between “hesitation vowel” 

and the “articulatory rest position” could not be proved. The 

“articulatory rest position” itself seems to be significantly 

different for each language. Such studies are still in progress 

and may provide interesting information about an eventual 

influence, in a given language, of the global speech posture 

and articulatory rest position on vocalic fillers.  

 

Finally, further studies should consider other aspects allowing 

at describing fillers in the context of the so called 

“disfluencies phenomena” which characterize the spontaneous 

speech. It would be thus interesting to observe those aspects 

which differentiate fillers from vocalic lengthening. The 

relationship between vocalic fillers such as huh, hum, euh and 

language word hesitation (as, for example in Japanese [9]) 

would be as well examined. 
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