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ABSTRACT 

 

Studies dealing with connected speech phenomena on 

Romanian data are rather scarce, mainly because of 

the lack of available corpora suited for analyses at the 

interface between phonetics and phonology. 

Consequently, we investigate an understudied topic 

related to phonetic variation of word-final affricates 

based on a recently developed open-access standard 

Romanian speech corpus.  

A total of 686 tokens were manually extracted 

from 4hs of speech pertaining to 4 native speakers (2 

female, 2 male). In terms of reduction processes, our 

results show that the affricates undergo coarticulation 

in 52% of the data. Fricativization is the preferred 

outcome (78%), followed by total assimilation (13%), 

deletion (8%), and (de)voicing (0.5% each), with 

male speakers showing a higher degree of 

coarticulation than female speakers (χ²(1) = 16.1,        

p  < 0.001). 

 

Keywords: Romanian affricates, phonetic variation, 

Romanian spontaneous speech, corpus linguistics. 

1. INTRODUCTION 

Among European languages, Romanian is classified 

as an under-resourced language [1]. In terms of the 

few topics explored having a speech technology 

focus, we would like to mention that of sound change 

in synchronic variation [2], lenition and fortition of 

stop codas [3], as well as the deletion of the definite 

article -l [4] and vowel hiatus reduction processes in 

controlled and spontaneous speech [5, 6]. Never-

theless, studies dealing with connected speech 

phenomena on Romanian data are still rare. 

Through this research paper we aim to fill in this 

gap by investigating an understudied topic related to 

phonetic variation of word-final affricates. The 

analysis is carried out on a recently developed open-

access standard Romanian speech corpus. We will be 

examining coarticulation processes conditioned by 

the phonological context, segment duration, voicing 

degree, as well as the gender of the speakers. 

Our analysis centres around the three affricates 

present in contemporary standard Romanian: 

o voiceless dental /ʦ/ (orthographic ţ)  

baţi ‘to beat’ /baʦj/ [baʦj] 

o voiceless palatal /ʧ/(orthographic c + e/i)  

baci ‘shepherd’  /baʧj/ [baʧj] 

o voiced palatal /ʤ/ (orthographic g + e/i)  

bagi ‘put in2SG’  /baʤj/ [baʤj] 

The voiced dental affricate /ʣ/ appears only in 

certain Daco-Romanian subdialects, being spread 

mainly in the NW (Maramureş) and SW (Banat) areas 

of the country [see 7, 8].  

It is important to point out that, especially in word-

final position, Romanian is the only Romance 

language to display secondary palatalization [5, 

p.545]. All consonants can be affected by it. In this 

context, Romanian /i/ does not always surface as a 

vowel. Under certain morpho-phonological circum-

stances, such as plural forms of nouns, adjectives, and 

certain verb forms (face [faʧe] ‘do3SG’ – faci [faʧj] 

‘do2SG’), /i/ is reduced to a palatal gesture [j] [9: 537]. 

This morpheme, in turn, can trigger a change in PoA, 

assibilation or coronalization in the preceding 

alveolar or velar obstruent (vag [vag] ‘vagueADJ.M.SG’ 

– vagi [vaʤj]‘vagueADJ.M./F.PL’) [10]. Among the three 

affricates, only the voiceless dental /ʦ/ can occur in 

absolute word-final position (hoţ [hoʦ] ‘thief’ – hoţi 

[hoʦj] ‘thiefPL’). Even though we focus on the subset 

of word-final affricates, these consonants can also 

appear in initial and medial position in the word (for 

a phonotactic description, see [11]). 

The first studies dealing with phonetic reduction 

of word-final affricates in Romanian dialectal texts 

revealed that fricativization is the most frequent 

phenomena (307 cases), followed by deletion (60 

cases) and (de)voicing (16 cases) [12]. The results 

also showed that the voiced palatal affricate did not 

undergo devoicing or deletion [12: 102]. The analyses 

later continued with pioneer acoustic studies carried 

out on a Kay Sonagraph investigating the overall 

duration of the palatal [13, 14] and dental affricates 

[15] in contrast to the duration of the corresponding 

plosive + fricative cluster duration. The data were 

derived from monosyllabic words (“logatoms”) with 

the affricates in intervocalic position. The clusters 

scored an average duration of 270ms, 261ms and 

212ms, respectively, while the affricates had a mean 

duration of 191ms /ʧ/, 185ms /ʦ/, and 150ms /ʤ/. 

This present study complements previous research 

on the topic by extending the analysis toward 
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connected speech data. To our knowledge, this would 

be the first  phonetic account of word-final Romanian 

affricates documented on naturalistic data. 

2. DATA AND METHODOLOGY 

2.1. Naturalistic data 

This analysis is based on 4 hours of addressed 

monologues pertaining to 4 adult native speakers, 2 

male (136 minutes) and 2 female (17 minutes), ages 

33 to 37 (mean = 35.3, SD = 1.7). Participants share 

the same socio-economic background and are 

representative of the Southern dialect on which the 

standard language is based. The data are extracted 

from a larger Romanian speech corpus (12 

participants, 6M/6F), Ro-Phon, developed and 

transcribed by the main author as part of her 

postdoctoral research project (2020 – 2022) [16]. The 

corpus was designed for eliciting both spontaneous 

speech (through a monologue task), as well as 

controlled speech (by means of a reading task, token 

words placed in carrier sentences), with recordings 

carried out in a sound-attenuated room, using a stand 

microphone connected to a laptop via an external 

audio interface. All recordings on connected speech 

data share the same three conversational topics 

related to past activities (memories from childhood, 

life lessons), present pursuits (activities, likes and 

dislikes, travelling), and future projects (personal as 

well as professional), making the data comparable. 

Both the audio files and the corresponding TextGrids 

containing the ortho- graphic and phonological 

transcriptions are available, alongside the necessary 

metadata for each speaker.  

2.2. Variables studied 

We focus our analysis on word-final affricate 

reduction processes in connected speech related to:  

o fricativization  /faʧj kum/    [faʃ.kum] 

/niʧj məkar/ [niʒ.mə.kar] 

o total assimilation  /poʦj sə/        [pos.sə]–[po.sə] 

o deletion    /alʦj ʒukətorj/ [al.ʒu.kə.torj] 

o voicing   /faʧj via/       [faʤ.vi.ja] 

o devoicing   /aʒunʤj#/     [a.ʒunʧ] 

It is important to note that these coarticulatory 

processes are preceded by the deletion of the word-

final glide.  

In relation to the phonological context, so as to 

make the results comparable with other studies on 

Romance data [17], we sorted the tokens into 5 

categories depending on the following phonological 

context, namely when the next word begins with a: 

voiceless obstruent /ɨnvəʦ pe/, voiced obstruent /poʦʲ 

da/, sonorant /niʧj nu/, vowel /merʤʲ ɨn/, or pause 

(silence or breath) /minʤj#/. 

 
 

Figure 1: Percentage of word-final affricates  

(in group) as a function of the following context 

 

We observe that the data are not evenly distributed 

across the five contexts, with voiceless obstruents 

having a frequency of 34% (N = 236), vowels 21% 

(N = 144), voiced obstruents 17% (N = 117), 

sonorants 15% (N = 100), and pause 13% (N = 89). 

Based on the phonological context, we expect to find 

a lower frequency of coarticulatory processes when 

the affricates are followed by a vowel, as opposed to 

a higher degree of coarticulation before word-initial 

obstruents. 

For measuring the proportion of voicing in the 

constriction, we used the Voice Report in Praat [18] 

showcasing the fraction of locally unvoiced frames. 

Since the voicing ratios displayed a gradient pattern 

along the acoustic continuum cuing the voice contrast 

(Fig. 2), we opted for a ternary classification of 

voicing degree (similar to [19]): voiced outputs (when 

more than 90% of the interval was identified as 

voiced by the Voice Report), partially voiced outputs 

(between 10% and 90% of the interval was voiced), 

and unvoiced outputs (less than 10% of the interval 

was designated as voiced by the Voice Report in 

Praat).  

 

 
 

Figure 2: Voicing ratios distribution of word-final 

affricates undergoing fricativization  

 

The skewness of the data can be, in part, attributed 

to the higher frequency of voiced segments following 

the word-final affricates (53%, N = 361), as opposed 

to 47% (N = 325) corresponding to voiceless 
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segments. Another explanation could be that all 

voiced outputs, representing 53% of the data (N = 

147), have a voicing degree of 100%, with no tokens 

present between 90% and 99%. Unvoiced tokens 

have a frequency of 24% (N = 67), whereas partially 

voiced outputs are found in 23% of the cases (N = 63).  

In relation to duration measurements (i) we predict 

to find a shorter duration, on average, of the voiced 

affricate in comparison to the voiceless affricates; (ii) 

depending on the context, we expect a longer duration 

of the outputs in pre-pausal context as a result of 

word-final lengthening, and (iii) in terms of voicing 

ratios, our predictions are that unvoiced segments will 

have the longest duration, followed by partially 

voiced and fully voiced outputs.  
In this study we also wanted to test the 

generalizations related to male and female speech 

patterns in connection to reduced pronunciation 

variants characteristic of casual speech. Since all 

speakers have received higher education and the 

monologues produced are representative of the 

standard language, we expect to find an increased 

percentage of standard pronunciation variants.  

3. RESULTS AND DISCUSSION 

A total of 686 tokens were manually extracted from 

4hs of speech pertaining to 4 Romanian native 

speakers (2 female, 2 male). The voiceless affricates 

have the highest frequency (/ʦ/ 48%, N = 331, with 

just 25 occurrences in absolute word-final position; 

/ʧ/ 46%, N = 316), while the voiced affricate /ʤ/ only 

surfaces in 39 contexts, representing 6% of the data. 

In our analysis, affricates undergo coarticulation 

in 52% of the cases. Fricativization is the preferred 

outcome (78%), followed by total assimilation (13%), 

deletion (8%), and (de)voicing (0.5% each). 

When maintained, the average duration of an 

affricate is as follows: /ʦ/ 166ms (SD = 101), /ʧ/ 

152ms (SD = 90), and /ʤ/ 96ms (SD = 50). As 

expected, the consonants display a shorter average 

duration in connected speech compared to previous 

results obtained from read speech data [13, 14, 15]. 
 

 
 

Figure 3: Duration of word-final affricates as a function 

of the following context 

Depending on the phonological context (Fig. 

3), we observe a pre-pausal lengthening effect, 

especially in the case of the voiceless affricates (t-

test scores revealed a significant increase in the 

overall duration of these affricates in the presence 

of neighbouring pauses, namely for /ʧ/: t = 4.3,     

df = 36, p < 0.001; for /ʦ/: t = 2.319, df = 27, p = 

0.028). On average, the lowest durations are found 

when the affricates are followed by a word-initial 

vowel or voiceless obstruent. The mean duration 

of each consonant as a function of the following 

phonological context is presented in Table 1. 
 

 ʦ ʧ ʤ 

voiceless 

obstruent 

138 (68) 135 (63) 113  

voiced obstruent 149 (40) 151 (93) 108  

sonorant 171 (126) 172 (142) - 

vowel 124 (54) 121 (60) 92 (65) 

pause 253 (122) 218 (104) 89  
 

Table 1: Mean duration (SD) of affricates as a 

function of the following context 

 

Word-final affricates undergo fricativization in 

various degrees. Among the three affricates, /ʧ/ has 

the highest rate of fricativization (54%, N = 151), 

followed by /ʦ/ (38%, N = 105). The voiced palatal 

affricate undergoes fricativization in only 8% of the 

cases (N = 21). These observations are in line with 

previous studied [13, 14, 15]. 

In terms of phonological context, fricativization 

occurs especially before an obstruent (39%, N = 107, 

in the case of voiceless obstruents, and 33%, N = 91, 

in the case of voiced obstruents). This coarticulation 

phenomena also occurs, to a lesser degree, before a 

sonorant (26%, N = 71), a vowel or a pause (1% 

each). 

As predicted, on the basis of duration 

measurements and degree of vocal fold vibration, the 

average durations of the resulting fricatives are: 

unvoiced 71ms (SD = 42), partially voiced 57ms (SD 

= 23), and voiced 48ms (SD = 13). A t-test indicated 
 

 
 

Figure 4: Duration of word-final affricates undergoing 

fricativization as a function of the following context  
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a significant decrease in duration from unvoiced 

outputs to partially voiced (t = 2.392, df = 102,               

p = 0.018) and, subsequently, voiced fricatives              

(t = 3.108, df = 81, p = 0.002). 

As shown in Fig. 4 (and detailed in Table 2), the 

highest variation is found in the case of unvoiced 

fricatives in pre-pausal context (ranging from 74ms to 

309ms, with a standard deviation of 98ms). Voiced 

fricatives in intervocalic position have the shortest 

duration.  
 

 unvoiced partially 

voiced 

voiced 

voiceless obstruent 62 (21) 52 (12) 50 (23) 

voiced obstruent 85 (44) 55 (13) 49 (14) 

sonorant 93 (57) 65 (18) 46 (11) 

vowel - 194  42 (17) 

pause 161 (98) - - 
 

Table 2: Mean duration (SD) of word-final 

affricates undergoing fricativization as a function 

of the following context 

 

The second coarticulation process in terms of 

frequency involving word-final affricates is total 

assimilation. The process is highly dependent on the 

following context (see correlation results in Table 3). 

Out of the three affricates, the dental affricate is 

frequently targeted (85%, N = 38). The palatal 

affricates undergo this reduction process to a lesser 

degree, /ʧ/ 13% and /ʤ/ 2%.  

Only 29 tokens exhibit deletion of the word-final 

affricate, especially before a voiceless obstruent 

(76%, N = 22). There are only 3 cases in which this 

reduction process occurs before a sonorant. The 

voiceless palatal affricate has the highest rate of 

reduction (66%, N = 19), while /ʤ/ (24%, N = 7) and 

/ʦ/ (10%, N = 3) are deleted exclusively when 

followed by a voiceless obstruent.  

Devoicing occurs only in a pre-pausal context, 

being visible during the frication part of the affricate, 

while voicing was found exclusively when the 

voiceless palatal affricate was followed by /v/, 

resulting in a fully voiced output. We found only two 

tokens for each of the aforementioned coarticulation 

phenomena in the corpus. Previous results based on 

dialectal data [12] indicated a higher rate of deletion, 

especially targeting /ʧ/, and that both voiceless 

affricates underwent voicing.  

An ANOVA test was used for each coarticulation 

process in correlation to the phonological context. 

The results show a strong correlation between the two 

variables particularly in the case of affricate 

maintenance (for all of the five contexts) on the one 

hand, and, on the other hand, in relation to the highest 

frequent coarticulation processes, namely fricativi-

zation and total assimilation (results summarised in 

the table below). 

 

 
 

Table 3: Correlation (F) values and significance 

(p) from t-test; the grey cells highlight there is no 

significant correlation between the variables   

 

When looking at the coarticulated outputs as a 

function of gender, we observe that male speakers 

show a higher degree of coarticulation than female  

speakers (χ²(1) = 16.1, p = < 0.001). The tendencies 

for each reduction process (male monologues vs 

female monologues) can be summarised as follows: 

80% (N = 222) – 20% (N = 55) in the case of 

fricativization, 84% (N = 38) – 16% (N = 7) when the 

affricates undergo total assimilation, and 76% (N = 

22) as opposed to 24% (N = 7) in the case of deletion. 

However, since the results are dependent on speakers 

from only one social class and age group, we 

acknowledge the limitations of our current study. In 

future socio-phonetic analyses, we consider it 

relevant to include speakers from various 

backgrounds. 

Summing up, based on our data, we observed that 

the dental affricate /ʦ/ undergoes more coarticulation 

processes than /ʧ/ (χ²(1) = 9.66, p = 0.002), which, in 

turn, coarticulates more than /ʤ/ (χ²(1) = 7.69,               

p = 0.006).  

5. CONCLUSIONS 

This study has investigated coarticulatory processes 

related to word-final affricates in Romanian 

connected speech based on a recently developed oral 

corpus.  

Analysing the way in which reduction processes 

occur in connected speech can benefit linguistics and 

automatic speech recognition models alike. The data 

acquired through this study can also contribute to the 

ongoing phonological investigation of fortition and 

lenition processes occurring in Romance languages. 

With respect to future research on the topic, we 

plan to examine a larger sample of recorded data from 

the Ro-Phon corpus, both in terms of controlled and 

spontaneous speech, thus enabling an in-depth cross-

linguistic analyses of affricates in Romance 

languages.  
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