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In human spontaneous speech, the phonetic realization of words may vary and deviate from 

their “canonical form”. These deviations may concern segment changes, such as vowel 

centralization or consonant lenition, or segment deletion [1]. Hence, they have been usually 

referred to as “reduction phenomena”. However, numerous studies in different languages have 

shown that these phenomena are not the exception to the rule but rather represent the rule in 

spoken language communication [see 2], which may be due to linguistic factors, like prosodic 

features, lexical category, discursive function, and be affected by the sociolinguistic factors 

related to the communicative situation [3]. Therefore, studies investigating these phenomena 

are required to contribute to unveiling the functioning of the speech production and 

comprehension mechanisms, improve ASR performances and support foreign language 

learning.  

This study aims at exploring the phonetic variation (and reduction) patterns that may be 

observed in the speech chain, and their relation to linguistic structures, in particular syllabic 

structures and stress, considering two different languages: Italian and German. 

The investigation was based on the Italian and German datasets of the Nocando corpus [4] 

which consist of spoken narrative texts mostly produced by university students (11 Italian and 

8 German), so the communicative situation was the same for both datasets. The audio files and 

transcriptions were processed using the WebMAUS Basic services [5]. The phonological and 

phonetic transcriptions were manually edited in Praat [6] and syllabified according to the 

principles of onset maximization and sonority sequencing [7]. The alignment between the 

sequence of phonological syllables and the one of phonetic syllables was evaluated using 

SCLITE, which is a tool included in the Speech Recognition Scoring Toolkit (SCTK) provided 

by the NIST. The evaluation output reports as “Deletion” the cases where a phonetic syllable 

is found in place of two phonological ones; as “Substitutions” the cases where a phonetic 

syllable is different from the corresponding phonological one; as “Correct” the cases where the 

phonetic and the phonologic syllables are alike. The phonological syllables were also annotated 

for their phonetic structure and saliency (lexical stress). For statistical analysis, Generalized 

Linear Mixed Models were fitted: the evaluation levels were considered as dependent 

variables; the Languages, Syllabic Structure and Lexical Stress as interacting independent 

variables, and Speaker as random effect. 

The analysis is based on 2050 phonological syllables, that is 950 in the Italian and 1100 in 

the German dataset. Significant results reveal that the language, the syllabic structure and its 

saliency all can represent significant predictors of phonetic variation. More specifically, Italian 

data present significantly more Deletion phenomena than German data (see Figure 1). CV 

represents the most stable structure, which is significantly less subjected to variation, in both 

Italian and German. Then, as expected, unstressed syllables are significant predictors of 

Deletion phenomena, however, only for German they also significantly predict Substitution 

phenomena. 

Further investigation is concerning the qualitative analysis of Deletion and Substitution 

phenomena.  
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Figure 1. Correlation matrix plot between the evaluation output (D=Deletion, S=Substitution, C=Correct) 

and the languages (DE=German, ITA=Italian).  
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