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ABSTRACT 

One of the most important acoustic correlates of 

prosodic focus is post-focus compression (PFC) —

the reduction of pitch range and amplitude of all 

post-focus components in an utterance. PFC has 

been found in many Indo-European, Altaic 

languages, and interestingly, also in Mandarin 

Chinese. Meanwhile, there have also been reports 

that many other languages do not have PFC, or 

lack any clear prosodic marking of focus. This 

paper presents a brief review of the current state of 

the art in the investigation of PFC, and discusses a 

number of hypotheses in regard to this typological 

division among the world languages. In particular, 

the idea is explored that the distribution of PFC is 

related to the historical development of the world 

languages. 

Keywords: prosodic focus, post-focus 

compression, PFC 

1. INTRODUCTION 

Prosodic focus has long been treated, explicitly or 

implicitly, as a core component of speech prosody. 

The traditional English school of intonation is 

almost entirely built around the notion of the 

nuclear tone, which is defined as the most 

prominent component of a sentence [25, 26]. The 

nuclear tone notion is also adopted into the AM 

theory of intonation, although no fundamental 

differences between the nuclear and pre-nuclear 

tones are assumed by the theory [30]. A major 

characterization of the nuclear tone is that it is the 

last major intonational movement in an utterance, 

and subsequent movements, known as the “tail” in 

the British tradition, are much reduced in 

magnitude. In the AM theory, the post-nuclear 

components are described as “deaccented”, 

because they lack apparent F0 movements. The 

present paper is mainly about the phenomenon of 

the tail or deaccenting, which will hitherto be 

referred to as post-focus compression (PFC), for 

reasons that will become clear later. 

Figure 1: Time-normalized mean F0 contours 

produced by 4 speaker groups. Each curve is an 

average of 40 repetitions by 8 speakers. The vertical 

lines indicate syllable boundaries. The solid thin lines 

are from the no-focus condition. 
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In the nuclear tone concept, the primary 

concern is given to the F0 contour of the focused 

word, especially that of the stressed syllable, while 

what happens in the tail is viewed as less important. 

This is probably because the large pitch 

movements around the nucleus is more easily 

noticeable when describing intonational forms 

without systematically controlling their functional 

relevance. In experimental research, the question-

answer paradigm has been developed to 

systematically control the presence as well as the 

location of what is now widely known as the focus 

of the sentence, and to examine the acoustic 

patterns that co-vary with focus. In this paradigm, 

the focused component of a sentence directly 

corresponds to what is asked in the question. Using 

the question-answer paradigm, it is found that in 

languages as diverse as Swedish [4], American 

English [10, 40] and Mandarin [39], the pitch 

range of the focused word is raised and expanded, 

that of the post-focus words substantially lowered 
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and narrowed, while that of the pre-focus words 

largely unchanged. An example is shown in Figure 

1a in which mean F0 contours of the Mandarin 

sentence “mama mo maomi” [Mom strokes kitty] 

spoken with focus on the first, second, third or 

none of the words are overlaid in the same graph. 

The findings of these studies suggest that that post-

focus lowering of F0 is just as consistent as F0 

raising on the focused word, suggesting at least 

equal importance of the post-focus “tail” as the on-

focus F0 movement. Also from Figure 1a it can be 

seen that the largest F0 movement actually consists 

of mostly a sharp drop from the on-focus 

component to the first post-focus component. Thus 

much of the nuclear tone is actually the F0 

movement of PFC. 

The importance of post-focus pitch 

compression is further demonstrated by findings 

about focus perception. It is shown that a non-final 

focus can be perceived only when later occurring 

F0 peaks are very small, otherwise listeners would 

hear an additional late focus or no focus [24, 32]. 

Furthermore, focus recognition is much better 

when PFC is applicable, i.e., when focus is not 

sentence-final, whereas sentence-final focus, for 

which PFC cannot apply, is often perceptually 

confused with no focus [3, 7, 23, 32]. 

2. NON-UNIVERSALITY OF PFC 

Prosodic patterns suggestive of PFC has been 

reported for many other languages, including 

Dutch [32], Greek [3], French [11], Korean [22], 

Turkish [17], Nanchang [36], German [13], 

Japanese [18], Uyghur, Tibetan [36], Arabic [5, 

16], Hindi [28], Persian [33] and Finnish [24]. For 

all these languages, there is observation of post-

focus F0 lowering, deaccenting or pitch range 

compression. It may thus seem that PFC is quite 

wide spread across languages. However, there is 

also evidence that in many other languages PFC is 

absent. For example, Taiwanese and Cantonese, 

both Chinese languages closely related to 

Mandarin, are found to lack PFC [27, 38]. As can 

be seen in Figure 1b, the F0 contours of the same 

sentences as in Figure 1a but spoken in Taiwanese 

show no sign of PFC in F0, and in fact very little 

difference can be seen across the four focus 

conditions. Also no PFC in intensity was found for 

either Taiwanese or Cantonese [7, 38]. Evidence of 

lack of PFC is also found for many other languages, 

including Yucatec Maya [19], Chichewa [41], 

Chitumbuka [41], Durban Zulu [41], Hausa [41], 

Yi, Deang, Wa [36], Buli [41], Northern Sotho [41] 

and Wolof [31]. Thus it is clear that, despite its 

apparent benefit for focus perception [3, 7, 23, 32], 

PFC is not universal.  

3. ORIGIN OF PFC 

3.1. Possible linguistic factors 

There are many conceivable factors that could 

determine the present of PFC in a language, but 

some of them can be already ruled out. First, all 

languages in the Chinese family are fully tonal, 

and thus the fact that PFC can be either present or 

absent across these languages means that lexical 

tone cannot be the determining factor for PFC. 

Second, PFC might have to do with the fact that 

Mandarin has the neutral tone, which shares many 

properties with unstressed syllables in languages 

like English and German [40], while Taiwanese 

and Cantonese both lack equivalent of the neutral 

tone. However, there are also PFC languages that 

lack lexical stress, such as Japanese, Korean, 

French and Yi. Thirdly, the Chinese languages 

examined so far all have morpho-syntactic means 

to indicate focus. In fact it is claimed that morpho-

syntactic focus markers exist in various forms in 

every language that has been examined [41], and 

therefore they are unlikely to be responsible for 

PFC. Of course, these considerations are not the 

final word on these factors, as new light could be 

shed by further research. 

3.2. Origin of PFC in Mandarin 

One of the most intriguing findings of Chen, et al. 

[7] is that Taiwan Mandarin, just like Taiwanese, 

also lacks PFC, as can be seen in Figure 1c. 

Taiwan Mandarin is a variant of Mandarin spoken 

in Taiwan. Although once homogeneous with 

Standard Chinese, at least by definition, it now has 

noticeable differences in vocabulary, grammar [8] 

and pronunciation [14] from its mainland 

counterpart. Today, most people in Taiwan are 

bilinguals, fluent in both Taiwanese and Taiwan 

Mandarin. Thus it is possible that Taiwan 

Mandarin has lost PFC due to close contact with 

Taiwanese (or with other southern Chinese dialects 

as well) through pervasive bilingualism in Taiwan 

over several generations. 

If this is the case, a natural question would be, 

how did PFC occur in Mandarin in the first place, 

given that it is absent from so many other tone 

languages? There could be at least three possible 

hypotheses: (a) independent genesis, i.e., emerging 
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locally in the language, (b) horizontal spreading, 

i.e., borrowed into the language through contact, 

and (c) vertical inheritance, i.e., passed on from a 

proto-language. Regarding local emergence, the 

fact that PFC did not arise automatically in so 

many other languages at least suggests that it 

might not easily emerge in a language. In regard to 

spreading, a further question would be, from which 

language could PFC have been spread into 

Mandarin? 

Historically, northern China was in close 

contact with many non-Chinese speaking 

populations, in particular, Mongolian and 

Manchurian, who ruled China during the Yuan 

(1271-1368 AD) and Qing (1644-1912 AD) 

dynasties. As a result, there has been much 

influence of those languages on Mandarin [6, 21, 

35]. Both Mongolian and Manchurian are Altaic, a 

hypothetic language family that includes Turkic, 

Mongolic and Tungusic languages [15], and 

Korean and Japanese according to some scholars 

[15]. Interestingly, all these languages have shown 

evidence of PFC [18, 17, 22, 36]. Thus it is 

possible that PFC in Mandarin came from Altaic 

languages via contact. 

The difficulty with the spreading account, 

however, is that so far there is evidence only for 

the loss of PFC through language contact, but no 

case of a language gaining PFC through contact. 

This is true of native Mandarin-Taiwanese 

bilinguals [7], English-Cantonese bilinguals [37], 

Sotho speakers learning English as a second 

language [34], Cantonese [37], Deang, Wa and Yi 

[36] speakers learning Mandarin as a second 

language. What is not yet known is the case of a 

PFC language speakers learning a non-PFC 

language as a second language. Would these 

learners at least initially carry PFC into their non-

proficient second language? 

If it is indeed not easy for PFC to spread or 

automatically emerge, the inheritance hypothesis 

may have to be taken seriously. The implications 

of this hypothesis would be profound, however. 

First, it would mean that Mandarin is a descendant 

of an Altaic language, but has acquired, through 

language contact, a large amount of characteristics 

shared with other Chinese languages, including 

tone. This scenario would challenge the current 

assumption that all Chinese languages are derived 

from a single proto-Chinese language [1]. 

Interestingly, there is already evidence from 

population genetics that the southern and northern 

populations in China are actually quite divided, 

suggesting rather different hereditary routes [9]. 

Secondly, vertical inheritance would mean that 

all cases of PFC can be traced back to an ancestral 

language where PFC first emerged, That is, there is 

a common ancestor to all modern PFC languages. 

This proto-language would have to be very ancient. 

From the distribution pattern that is currently 

emerging, the grouping of the PFC languages seem 

to be consistent with the hypothetical Nostratic 

superfamilty, consisting of the Indo-European, 

Uralic, Altaic, Afroasiatic, Dravidian, Kartvelian 

and Eskimo-Aleut language families [2, 29]. Their 

common ancestor, the proto-Nostratic, could be 

dated back to the end of the last Ice Age, i.e., 

15,000-12,000 BC, which was probably spoken 

along the Fertile Crescent [2]. However, three of 

the Nostratic families mentioned above — 

Dravidian, Kartvelian and Eskimo-Aleut 

languages —have not yet been studied for PFC. 

New research is therefore needed. 

4. CONCLUSION 

A brief overview of the empirical findings about 

prosodic focus has shown that PFC, though an 

effective means of conveying focus through 

prosody, is present only in some of the world 

languages. The distribution of PFC suggests that 

its presence in a language is largely independent of 

factors such as lexical tone, lexical stress and 

availability of morphosyntactic markers of focus. 

The finding of its unspreadability through 

language contact suggests that PFC is most likely 

passed on to a language through inheritance rather 

than spreading. These findings may have profound 

implications for language typology, historical 

linguistics and human evolutionary history. There 

is therefore a need for increased collaborative 

research in all these directions. 
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