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The notions of conspiracy and functional unity were evoked in generative phonology to 
indicate critical shortcomings of phonological theory, which was unable to capture underlying 
commonalities among superficially different processes (anticipating the fall from grace of 
linear rule systems [1]). This paper argues that the main acoustic cues to phonological 
prominence—intensity, duration and ƒ0—serve as an example of a phonological conspiracy, 
still misrepresented in most state-of-the-art theories today (see, e.g., [2] for an overview of the 
literature on acoustic correlates of stress). It further claims that the functional unity of 
acoustic cues to prosodic prominence is essentially related to the perception of pitch 
(corresponding to phonological tone). This requires the refinement of the overtly general and 
perceptually opaque notion of acoustic intensity, which is replaced here with periodic energy.  
 While ƒ0 is directly linked to the perception of pitch (height), a similar view cannot be 
maintained for intensity and duration, which may be only partially linked to pitch (strength). 
Intensity curves, and, to a lesser extent, frequency-filtered intensity curves, lump together 
periodic and aperiodic components of the acoustic signal, while duration data lacks this 
distinction altogether. In contrast, an isolated measure of periodic energy can be directly 
linked to the acoustic intensity of ƒ0 and thus the strength of perceived pitch [3,4]. As a result, 
duration measures that are tied to the periodic energy curve can be used together to express 
two-dimensional strength (duration and intensity) with a single variable, constituting the 
periodic energy mass (the sum integral of periodic energy and duration, i.e., the area under 
the periodic energy curve).  
 Periodic energy curves of speech typically exhibit a sequence of fluctuations over time, or 
periodic energy cycles (the intervals between minima along the curve). Peaks within periodic 
energy cycles tend to align with syllabic nuclei in speech, making these cycles highly 
equivalent to syllabic units. The periodic energy mass of each periodic energy cycle is 
therefore reflective of the prosodic strength of the corresponding syllable. See Figure 1 
for some illustrative examples. 
 It is important to note that periodic energy is not the appropriate dimension of acoustic 
intensity for all types of phonological prominence (i.e. non-prosodic prominence). For 
example, meta-linguistic types of emphasis may target any portions of speech that induce 
lexical ambiguity, rather than specifically the tonal potential of the signal. An intensity curve 
that models perceived loudness would make a better fit for estimations of strength in 
such cases. 
 Prosodic prominence, covering phenomena related to stress, pitch accent and constituent 
edges, targets the tone-bearing components of speech whereby the role of pitch is multi-
dimensional, and may be essentially reduced to two main aspects — pitch contour (tones and 
their interpolation) and pitch intelligibility (tonal strength); acoustically reflected by the ƒ0 
trajectory and the periodic energy mass, respectively.  
 Replacing intensity with periodic energy allows for a better acoustic account of the 
perceptual mechanisms that contribute to prosodic prominence. The superficially different 
acoustic variables—periodic energy, duration and ƒ0—are unified by their shared functional 
goal: A phonological conspiracy to manipulate tone. 



Figure 1. Examples of acoustic speech data curves and corresponding boundaries: Compare 
periodic energy curves (purple) with partially correlating general intensity curves (green) and band-

pass filtered intensity curves (red). Note corresponding segmentations and ƒ0 curves (blue).1 
Examples feature 4 speakers of Italian uttering da-ni-lo vo-la da ro-ma / se-re-na vi-ve da la-ra 

('Danilo flies from Rome' / 'Serena lives at Lara’s'), with a subject-focus interrogative intonation. 
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1 Periodic energy data (purple) obtained from the APP Detector [5,6,7] and smoothed in R [8]; General 
intensity curves (green) obtained from Praat [9]; Band-pass filtered intensity (red) obtained from Praat 
using Prosogram [10], and smooth ƒ0 curves (blue) obtained from Praat using mausmooth [11]. 




