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About emotional tone

Emotional tone：The vocal conveyance of emotions is marked by a deliberate and managed
manifestation of the emotional quality in one’s voice (Mullennix et al., 2002).

A speaker’s variations in prosody, volume, pitch, syllable duration, and speech quality can all be
indicators of their emotional state (Krestar & McLennan, 2013)

Emotions affect our perception, thinking and decision-making…emotions have an impact on how
neutral words and sentences are processed by individuals (Vissers et al., 2010).
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Previous studies about emotional tone

Affect our global level and range of F0 contours (Bänziger & Scherer, 2005).

The distribution pattern of focus prosody (Shi & Xia, 2022).

10 principles of Mandarin intonation (Shi & Yan, 2021). 

The sound intensity quantitatively influence its emotional meaning (Chen et al., 2012). 
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Emotional tone

Aging

AD patients: significant deficits in emotional processing ability, 

mainly in prosodic tasks (Bucks & Radford, 2004)

Patients with MCI: poorer performance in facial expressions and 

vocalizations (Moreira et al., 2022). 

Young subjects tended to favor prosody, older subjects gave both prosody and 

semantic meaning equal importance feeling (Ben-David et al., 2019).



XI’AN Dialect (西安方言)

In Xi’an dialect(西安方言), the intonation characteristics of exclamatory sentences are obviously

different from declarative sentences, especially in the expression of pitch and duration.

Putonghua Xi’an Dialect

天 阴平（first tone,55） 阴平 middle-falling tone

（first tone, 31）

昨 阳平（second tone,35） 阳平 rising tone

（second tone, 24）

马 上声（third tone, 214） 上声 high-falling tone

（fourth tone, 52）

做 去声（fourth tone, 51） 去声 high-level tone

（fourth tone, 55,54）

(Zhao, 2017) & (Gong, 1995)
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Previous studies about XI’AN Dialect (西安方言)

A research gap

Hypothesis: this study discussed the tonal features of

exclamatory sentences in Xi’an dialect, focused on the expression

of these features in different age groups. Hypothesized that there

were significant age-related differences in the expression of tonal

features in Xi’an dialect, and younger people showed more

obvious tonal changes in the context of exclamatory sentences

than older people
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This study

Method- A. Participants

Old group:

All subjects were local residents of Xi’ an and could fully communicate in Xi’an dialect with no
literacy difficulties or dyslexia, and had no history of any mental or neurological diseases.

4 subjects (2 males and 2 females) were between 50 and 60 years old (average age:

56.8 years old), with an average education level of 10 years and the highest degree

was high school. All of them had completed MoCA and MMSE tests.

A total of 8 subjects participated in this experiment

Young group:
4 subjects (2 males and 2 females) are all 25 years old, were divided into the

“Young group”, all had completed their undergraduate studies.
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This study

Materials and methods:

A total of 8 Xi’an dialect sentences were designed in
this experiment, and each group included two sentences.
The first sentence in each group was a declarative
sentence in Xi’an dialect, and the second sentence was
the exclamatory corresponding.

The subjects sat in a
relatively comfortable
position 30-40cm away
from the computer
screen.

Practice only

… …

The font presented to the participants was Song, size 40,
and bold.
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This study

Procedure-Data Analysis

For both groups:

Focues words: The tenth word of every sentence

Which are:美、好、猛、少

Each person read each sentence three times, and a total of 8×3×8=192

sample sentences were obtained.

Compared to declarative sentences, the intonation of the corresponding
word (the 10th word) in exclamatory sentences undergoes a
noticeable change, as it conveys the information focus of the sentence
(Xie, 2017).

8/19

D1

E1

D2

E2

D3

E3

E4

D4



Result: The averaged pitch variation of “Old group”

MoCA：O1 M= 25, O2 M=19 / O3 F= 29, O4 F= 22

MMSE: O1 M= 30, O2 M=21 / O3 F= 29, O4 F= 26

O1 O2

O3 O4

O M O F

-10.3392 -26.697
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More obvious changes

With lower MoCA and MMSE scores

More obvious changes

With lower MoCA and MMSE scores

Less obvious changes

With higher MoCA and MMSE scores

Less obvious changes

With higher MoCA and MMSE scores



Why did these two MCI 
(potential) subjects show 
the significant pitch 
changes between the 
two types of sentences? 

Discussion-Possible reasons: Old group

MOCA：O1 M= 25, O2 M=19 / O3 F= 29, O4 F= 22

MMSE: O1 M= 30, O2 M=21 / O3 F= 29, O4 F= 26

A possible explanation was that in order to hide their perceived insecurity about
cognitive decline (Aramaki et al., 2016).

The language difficulties in the aMCI (amnestic type MCI) participants were
probably can be seen in the semantic level, similar to the early stages of AD
(Tsantali, Economidis, & Tsolaki, 2013).

The expression “language performance deficit” should refer to the impairment of
cognitive abilities (such as memory and word retrieval ability) rather than the loss
of fundamental language knowledge (McCullough et al., 2019).
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Result: The averaged pitch variation of “Young group”

In the young group, we can see that the
pitch variation of males was more
obvious than that of females

Y1 Y2

Y3 Y4

Y M Y F

-18.8277 -14.1924
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However, the individual differences did
not appear to be significant……



Result-pitch variation of the focus word between groups
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The pitch variation between 2 groups 

showed the significant differences.

“猛 ” and “少 ”： The average
variation of these 2 focus words in
the old group is more significant
than that in the young group.

Word frequency and predictability may
influence the early and late stages of
word processing independently, may also
interact in the later stages of word
processing (Huizeling et al., 2022).Sun et al., 2018



Further analysis
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The change in sound is lexically gradual, passing word by
word across one speaker to another and so on; while
phonetically abrupt, the pronunciation of a particular word is
changed instantaneously by a particular person (Wang & Minett,
2005)

A “snowball” effect: in language, phonological changes may
start out randomly before solidifying and become frequent but
conditional (Wang, 1969).

Look at each factor involved in sound, including physical,
organizational, social, and more, one by one . (Wang, 1969).

Theory of Lexical Diffusion

ANOTHER possible explanation:



Further analysis
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ANOTHER possible explanation:

With the development of time and changes in the social environment (the increase in dialect types due to the
increased number of people around the city, the promotion of the status of Mandarin, and the different
degrees of understanding of the exclamation tone among young generations), the pronunciation of certain
words in the Xi’an dialect has also changed, especially when compared with the dialect of several decades ago.

“猛” “少” Young group Less emphasis on the emotional aspects

“猛” “少” old group Get used to the emphatic tone and emotional tone of
such focus words in spite of their differences in
frequency



Conclusion- Preliminary Results

15/19

Emotional tone of the elderly is significantly affected by (potential) MCI.

1. Interfering factors in the recording environment and equipment conditions, which affected the audio quality and,

in turn, the data analysis and collation.

2. To examine the specific dialect language changes, a large number of sample data are required in future studies.

New insights into the tonal characteristics of Xi’an dialect.

Difference in focus word pitch between the old group and the young group also depended
on the specific focus words.

Important evidence for exploring the influence of age on dialect perception and expression.
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Back Up 

In Xi’an dialect(西安方言), the intonation characteristics of exclamatory sentences are obviously

different from declarative sentences, especially in the expression of pitch and duration.

Putonghua Xi’an Dialect

天 阴平（first tone,55） 阴平 middle-falling tone

（first tone, 31）

昨 阳平（second tone,35） 阳平 rising tone

（second tone, 24）

马 上声（third tone, 214） 上声 high-falling tone

（fourth tone, 52）

做 去声（fourth tone, 51） 去声 high-level tone

（fourth tone, 55,54）

(Zhao, 2017) & (Gong, 1995)
It should be noted that this is only a change in the tone of a single sinogram in Xi’an dialect, if it is in a two-sinogram word or

a complete sentence, the tone pattern of this syllable will be changed totally (regarded as tone sandhi)

19/19做（去声高平，55,54）菜                   做（阴平降调，31）作业



Back up

Procedure-Data Analysis

For both Old and
young group:

My focus words: The tenth word of every sentence

Which are:美、好、猛、少

Each person reads each sentence three times, and a total of 8×3×8=192

sample sentences are obtained.

Compared to declarative sentences, the intonation of the corresponding word
(the 10th word) in exclamatory sentences undergoes a noticeable change, as it
conveys the information focus of the sentence (Xie, 2017).

昨天我看见老刘吃得美。

昨天我看见老刘吃得美太太！
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Result Data Analysis

Average pitch of focus
words in all D and E
sentences in “Old
group” and in “Young
group” respectively.

t-test: “Old group” exhibited significant differences (t= -2.13, p＜ 0.05), which is also found in “Young
group” ( t= -3.53, p＜ 0.01).
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A 

 

 

 

B 

 

 

The pitch value of the focus words of declarative sentences and exclamatory sentences in both “Old
group” and “Young group” changed significantly.

Between groups:

Declarative sentences: t= -2.74, p＜ 0.05 Exclamatory sentences: t= -2.04, p = 0.06

significant differences of pitch changes
among the two groups

marginally significant or near significant
difference between two groups



Back Up

Procedure-Data Analysis

In cases where data were missing
due to recording damage, this study
manually recalculated these values
using the modifiable PitchTier
feature in Praat.

For every word in all sentences, this study
conducted a data analysis using Praat to
obtain 10 pitch values for each character.

10 pitch：This is used to interpret the
average pitch distribution of a word, to
obtain a range of pitches, including
maximum and minimum values
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Back Up

Data Analysis

To ensure the best possible recording quality, each sentence was read three times, resulting in three sets of pitch
values for each word. After completing the data analysis, this study calculated the average pitch for every word to
determine its mean value

Y1 M: First subject in the Young group, male, same as O1 M, O2 M…

D: declarative sentence / E: exclamatory sentence
23



Back Up

Y3 F

O3 F

The preliminary charts and data did not readily reveal significant differences in pitch values of the focus
word between declarative and exclamatory sentences for the young and old groups, so this study
proceeded to further analysis the data.
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Back Up

Because all tones for focus words are 上声in Putonghua and Xi’an dialect(52), in this experiment, 10 pitch
averages of all focus words in 4 declarative sentences and 4 exclamatory sentences were calculated
respectively

美,  好, 猛,  少 in D

美,  好, 猛,  少 in E

美1 pitch in D1 + 好1 pitch in D2 + 猛1 pitch in D3 + 少1 pitch in D4

4

= Average pitch of focus words in all D sentence for XX subject

25

/ ……

3 & 4

美2 pitch in D1 + 好2 pitch in D2 + 猛2 pitch in D3 + 少2 pitch in D4

4



Back Up

Analysis of data between groups

It is proved that the pitch value of the focus words of declarative
sentences and exclamatory sentences in old group changes significantly.O: t= -2.13,  p＜ 0.05

O1 1 pitch in D + O2 1 pitch in D + O3 1 pitch in D + O4 1 pitch in D

4

= Average pitch of focus words in all D sentence in Old group

Keep calculating the average of the total number of the corresponding 10 pitch in focus words in D and
E sentences for all subjects in both groups, and then the average was calculated

26

/ ……

3 & 4

O1 2 pitch in D + O2 2 pitch in D + O3 2 pitch in D + O4 2 pitch in D

4



Back Up-for specific analysis

—

Minus the averaged 10 pitch values
of the focus word in declarative
sentences from the corresponding 10
averaged pitch values of the focus
word in exclamatory sentences, the
resulting data represent the pitch
variation for each focus word
across the two sentence types.

=

The pitch variation for each focus
word across the two sentence types

+:the pitch of the focus word in
declarative sentences is higher
than in exclamatory sentences

-: the pitch of the focus word in
exclamatory sentences is higher
than in declarative sentences
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Result: The averaged pitch variation of “Old group”

—

MOCA：O1 M= 25, O2 M=19 / O3 F= 29, O4 F= 22

MMSE: O1 M= 30, O2 M=21 / O3 F= 29, O4 F= 26

O1 O2

O3 O4

O M O F

-10.3392 -26.697 28/19



Result: The averaged pitch variation of “Young group”

In the young group, we can see that the pitch variation
of males was more obvious than that of females

Y1
Y2

Y3 Y4

Y M Y F

-18.8277 -14.1924 29/19


