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Abstract

This paper investigated origin identification in Jiangsu province, China. In total, ten localities were involved, including nine from Jiangsu
province and the city of Beijing. Listeners were presented with recordings of forty speakers (four speakers from each locality) speaking local
Mandarin andwere asked to identify the region of origin of the speaker and score theirMandarin. Results revealed significant effects of speaker
dialect and listener dialect in the identification of speaker origin. Firstly, listeners were able to make distinctions between speakers of Jiangsu
province dialect and speakers of non-Jiangsu province dialect (Beijing speakers). Secondly, listeners from Jiangsu province were significantly
better than non-Jiangsu listeners at correctly identifying the origin of speakers. In addition, we found significant effects of speaker gender,
speaker dialect proficiency, listener dialect proficiency, and speaker Mandarin rating on the identification accuracy of speaker origin in indi-
vidual analyses of dialect areas.
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1. Introduction

The existing literature boasts a growing amount of work on percep-
tual dialectology and, in particular, identification or categorization
of dialects or accents. The predominant majority of these studies
have concentrated on English and its varieties, such as American
English (e.g., Clopper & Bradlow, 2009; Clopper & Pisoni, 2007;
Lance, 1999; Preston, 1989), British English (e.g., Coupland &
Bishop, 2007; Leach, Watson, & Gnevsheva, 2016; Montgomery,
2007; Williams, Garrett & Coupland, 1999), Australian and New
Zealand English (e.g., Bayard, Weatherall, Gallois & Pittam,
2001; Weatherall, Gallois & Pittam, 1998), and Scottish English
(e.g., Kingstone, 2015). Although the geographical and/or attitudi-
nal perceptions of some Asian languages such as Japanese (e.g.,
Inoue, 1999; Long, 1999a, 1999b) and Korean (e.g., Long &
Yim, 2000) have been on the research agenda, much less attention
has been given to other languages and the perception of Chinese
dialects in particular.

Identification accuracy has been shown to differ widely across
the different varieties of English. In one American English study,
overall accuracy was as low as 31% for native listeners categorizing
regional dialects in a forced-choice task (Clopper & Pisoni, 2004a).
The overall identification accuracy of the provenance of the speak-
ers was similarly low (30%) in the performance of young listeners
for Welsh English; however, listeners were more accurate at iden-
tifying speakers from their own region (45%) than from a different
region (24%), and teachers were more accurate (52%) than

adolescents (Williams et al., 1999). The overall accuracy was a
bit higher for dialect identification in northern England (37.6%),
but the accuracy ranged from 21.4% to 66.6%, depending on the
exact locality (Leach et al., 2016). The accuracy became much
higher when it came to the identification of country of origin: when
identifying speakers of their own accent, New Zealand English lis-
teners did it correctly at least 79% of the time, Australian listeners
at least 80%, and American listeners at least 83% (Bayard
et al., 2001).

A number of familiarity-related factors have been revealed to
impact the identification accuracy of English dialects, such as
the participant region of origin and geographic mobility
(Clopper & Pisoni, 2004a, 2004b, 2006), amount of experience
(Baker, Eddington, & Nay, 2009), geographical proximity and cul-
tural prominence (Leach et al., 2016; Montgomery, 2012). First,
where the listeners come from may affect how well they can iden-
tify a variety. For example, local listeners perform better in the
identification of local varieties than nonlocal listeners (Baker
et al., 2009; Clopper & Pisoni, 2004a). Such a local advantage is also
shown in listeners distinguishing local varieties more accurately
than nonlocal varieties (Clopper & Pisoni, 2004b; Williams
et al., 1999). Next, geographic mobility also leads to a greater differ-
entiation of dialects: mobile listeners who had lived in at least three
different states in the US were found to be more accurate in cat-
egorizing the regional dialect of unfamiliar speakers than nonmo-
bile listeners (Clopper & Pisoni, 2004b).

In addition, Baker et al. (2009) demonstrated that higher accu-
racy was achieved by listeners with more linguistic experience such
that listeners withmore experience of residence inUtah were better
at separating Utah speakers from non-Utah speakers than those
with less experience. In William et al. (1999), the higher accuracy
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of the teachers over the adolescents in identifying the speakers’ ori-
gin was also attributed to a greater amount of dialect experience.

Finally, high identification accuracy is also predicted by geo-
graphical proximity (“closeness” to an area) and cultural promi-
nence (substantial media exposure of a locality and how
established it is “in the national consciousness”). For instance, lis-
teners recognised “home” or “near to” dialect areas more easily
than other areas in British English (Montgomery, 2012).
However, the effect of proximity was affected by cultural promi-
nence such that culturally salient localities like Newcastle,
Liverpool, orManchester were regularly recognized by participants
who live nearby or far away from the dialect areas (Montgomery,
2012). Furthermore, the effects of geographical proximity and cul-
tural prominence were shown to be mediated by the presence,
absence, or combination of particularly salient linguistic features
in the stimuli (Leach et al., 2016). Thus, we know of several vari-
ables that affect identification accuracy, but most of this work is
based on English-speaking, western societies.

When Chinese dialects were investigated, most studies focused
on the description of dialects, that is, their region and population
distribution, phonetic and lexical characteristics, and attitudes
toward the dialect. Experimental study of Chinese dialects is gradu-
ally increasing with a strong emphasis on the perception of tones
(see Gao, Hallé, & Draxler, 2019 for Shanghai dialect; Jin, 2010 for
Cantonese and Donghai dialect from Guangdong province; Jin,
2011 for Dianjiang dialect from Chongqing municipality; Jin,
2015a for Hangzhou dialect from Zhejiang province; Jin, 2015b
for a comparison between Huilai dialect from Guangdong prov-
ince and Chaling dialect from Hunan province; Jin & Shi, 2010
for Shantou dialect from Guangdong province; Tang & Li, 2018
for Yangzhou dialect from Jiangsu province; and Zhang &
Kong, 2014 for Yuzhou dialect from Henan province), the percep-
tion of stops in a dialect (seeWang & Chen, 2016 for Shanghai dia-
lect), or mutual intelligibility across or within dialects (see Tang,
2009 for fifteen Chinese dialects; see Inoue, 2018 for dialect vari-
eties in Fujian province). Very few studies have directly addressed
identification of Chinese dialects.

One such example is Blum (2004) who conducted a dialect
identification study of Chinese dialects and asked the listeners,
most of whom were university students in Kunming, to identify
Kunming dialect (speakers speaking local dialect) and Mandarin
(speakers speaking Standard Mandarin with different accents)
from several other dialects. Listeners could successfully identify
the older speakers of Kunming dialect at 63% and the younger
speakers at 86–94%. In addition, the accuracy rate for listeners
to identify Mandarin was between 55–86%. This study suggests
that listeners were able to identify the local dialect from
Mandarin and other dialects relatively accurately. This is similar
to the findings of English-based studies by Clopper & Pisoni
(2004b) and Williams et al. (1999) in that listeners are better at
identifying their own dialect, but the accuracy rate is much higher
in comparison, probably due to methodological differences and a
relative higher degree of similarity between the English dialects
involved.

Yan’s (2015) work was the first systematic attempt to study the
perception of Chinese dialects in Enshi prefecture of Hubei prov-
ince. Six regional varieties (Enshi, Jianshi, Badong, Hefeng,
Xuanen, and Laifeng) were involved in the investigation, and three
individual tasks were employed in the study. In a dialect classifi-
cation task, the participants were presented with real speech sam-
ples and asked to identify the county of origin of twelve speakers
(two speakers from each variety with one rural and one urban). The

average accuracy rate was 56%, ranging from 92% (correctly iden-
tified 11/12 speakers) to 8% (correctly identified only 1/12 speak-
ers). Participants had a positive response bias for the Enshi dialect,
in that speakers from other dialects were more frequently classified
as Enshi dialect speakers than vice versa. Such an image of being
the center of “correctness”was also reported in Inoue (2018) where
varieties of Fuzhou and Xiamen were perceived as most central or
standard over other varieties for each region in Fujian province.
Local participants demonstrated an advantage: both local speakers
and listeners outperformed nonlocal ones. This local advantage is
similar to that in the identification of English dialects discussed
previously (Baker et al., 2009; Clopper & Pisoni, 2004a).

Blum (2004) and Yan (2015) are important studies for under-
standing speaker origin identification in China. However, more
studies are needed to paint a fuller picture. First of all, as both stud-
ies focused on participant region of origin only, we still do not
know what other factors impact dialect identification in China
and how it compares to dialect identification in other countries.
Second, as the previous studies focused on dialect, the identifica-
tion accuracy of local Mandarin remains unclear. However, it is
important to investigate as speakers are more likely to use local
Mandarin over dialect in cross-province communication.

This study aims to fill this gap by investigating how well listen-
ers can identify speaker origin fromMandarin speech samples in a
forced-choice task, what variables predict their accuracy, and how
this compares with previous studies, especially in the English-
speaking countries. To this aim, participants listened to speakers
from nine localities from Jiangsu province and the city of
Beijing so as to compare provincial Mandarin with more Standard
Mandarin. In addition to dialect identification, participants also
rated speakers’ Mandarin to explore the relationship between ori-
gin identification andMandarin proficiency. The following section
details the method of data collection, followed by results and their
discussion in light of the previous literature.

2. Method

2.1 Jiangsu province and its dialects

Jiangsu province, with an area of 102.6 thousand km2 and a pop-
ulation over 80.5 million,1 is situated between Shandong province
and Shanghai on the east coast of China. There are thirteen cities in
Jiangsu province. This study covered ten localities, including the
cities of Xuzhou (XZ), Suqian (SQ), Nanjing (NJ), Yangzhou
(YZ), Nantong (NT), Suzhou (SZ), Wuxi (WX), Changzhou
(CZ), and the district of Ganyu (GY) from Jiangsu province, as well
as the city of Beijing (BJ) (Map 1).

The dialects in Jiangsu province comprise three major dialect
areas: Northern, Jianghuai, and Wu. Northern and Jianghuai dia-
lect areas belong to the Northern Mandarin dialect in China, and
Wu dialect area is part of the Wu dialect in the classification of
dialects in China.2 Each dialect area in Jiangsu province contains
more than one city: Jianghuai dialect area consists of 42 localities
(including cities and counties) in total, Wu dialect area includes 18
localities, and Northern dialect area covers 8 localities. In short,
Northern dialect area includes the cities of Xuzhou (and its affili-
ated counties and county-level cities) and Suqian and the district
of Ganyu (belonging to Lianyungang city). Jianghuai dialect area is
composed of the cities of Nanjing, Yangzhou, Zhenjiang, Huai’an,
Lianyungang, Yancheng, Nantong, Taizhou (and their affiliated
counties and county-level cities), and a few counties from
Suqian. Wu dialect area consists of the cities of Suzhou, Wuxi,
Changzhou (and their affiliated county-level cities), and some
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county-level cities or districts fromZhenjiang, Nantong, Nanjing, and
Taizhou (Jiangsu Local Chronicles Compilation Committee, 1998).

Choosing the nine localities from Jiangsu province took a con-
sideration of political, social, cultural, and linguistic factors. To be
more specific, we intended to include the three dialect areas and
choose three representative cities for each in the investigation;
however, there are more than three cities in each dialect area.
The Northern dialect area only includes three major localities.
Although Ganyu is not a city and belongs to the city of
Lianyungang in the administrative division of Jiangsu province,
it was still included here as it displays a unique phonetic character-
istic and holds an important place among Jiangsu dialects (Jiangsu
Local Chronicles Compilation Committee, 1998). For the Wu dia-
lect area, Suzhou, Wuxi, and Changzhou were chosen because they
are more linguistically salient than other Wu dialect area cities in
Jiangsu province, and they also hold good economic and social rep-
utations in Jiangsu. For the Jianghuai dialect area, the successful
candidates were Nanjing, Yangzhou, and Nantong. Nanjing is
the capital of Jiangsu, and Yangzhou and Nantong are both proto-
typical cities in the division of dialect subareas in Jianghuai dialect
area. These nine localities and the city of Beijing were included in
stimuli preparation as the origin of speakers.

The dialects in Jiangsu province differ in terms of phonetics,
lexicon, and grammar. As we used a read passage as stimulus
(see below), the phonetic differences are of utmost importance.
We discuss the most salient phonetic differences between the three
dialect areas of Jiangsu province and Standard Mandarin here due
to limited space (see Jiangsu Local Chronicles Compilation
Committee, 1998 for further information).

For Northern dialect area, compared to StandardMandarin, /a/
is more backed in Xuzhou dialect, and nasalized in Ganyu dialect
(when preceding /ŋ/). /ә/ is fronted in Xuzhou dialect and similar
to /ɤ/ in Mandarin. /u/ is dropped in triphthongs /uei/ and /uen/ in
Suqian and Ganyu dialects, which are pronounced as [e] and [ə̃] in
Suqian, and [ei] and [әn] in Ganyu respectively. In terms of con-
sonants, only Ganyu dialect has a distinction between word final /
n/ and /ŋ/. Xuzhou and Suqian have a /ŋ/, but /n/ is dropped in
both dialects in diphthongs /an/ and /en/, becoming [~æ] and [ə̃]
respectively. j /tɕ/, q /tɕʰ/, and x /ɕ/ are absent in Ganyu dialect.

Mandarin /ts, tsʰ, s/ are either pronounced as [ts, tsʰ, s] or [tʃ,
tʃʰ, ʃ] in Ganyu dialect.

In Jianghuai dialect area, /u/ is less rounded, and /y/ is more
open (similar to /ø/) in Nantong dialect compared to Mandarin.
In terms of consonants, both sets of z, c, s and zh, ch, sh are pro-
nounced as z, c, s in Yangzhou (e.g., ‘zhen 针, zheng 征’ [tsәn,
tsәn]) and Nantong dialects (e.g., ‘zhen 针, zheng 征’ [tsɛ,̃ tsɛ]̃).
/n/ and /ŋ/ in Nanjing and Yangzhou dialects are different
from Mandarin. When /n/ occurs after vowels in Nanjing and
Yangzhou dialects, it is not pronounced. Both /n/ and /ŋ/ are
dropped when they occur after vowels in Nantong dialect.
Nanjing and Yangzhou do not distinguish /n/ from /l/, and both
are pronounced as [l]. The mixing of /n/ and /l/ is more common
in the middle and older ages of Nanjing speakers. Some words of j /
tɕ/, q /tɕʰ/, x /ɕ/ are pronounced as g /k/, k /kʰ/, h /x/ in Yangzhou
dialect (e.g., j in ‘jia家’ is pronounced as [k]).

For Wu dialect area, in terms of vowels, there is a distinction
between /a/ and /ɑ/ in Suzhou and Wuxi dialects (e.g., [pã] ≠
[pɑ̃]). /ɑ/ is fronted as a monophthong and in diphthongs /iɑ/
and /uɑ/ in Wuxi dialect. Another distinguishing feature of
Wuxi dialect is a fronted /o/ as a monophthong and in diphthong
/io/. /e/ in /ei/ is backed in Changzhou dialect and is lower and
backer in Wuxi dialect. Monophthong /ɤ/ and diphthongs /iɤ/
and /uɤ/ are fronted in Changzhou dialect compared to Mandarin.
Apparent fricative sound is found in /i/ in Changzhou dialect. In
terms of consonants, Suzhou and Changzhou have only z, c, s, but
not zh, ch, sh. /n/ and /ŋ/ are not distinguished in the three localities
of Wu dialect area, especially after the vowels /ә/ and /i/ (e.g., ‘yin
音’ = ‘ying 英’ [in]). Some words with j /tɕ/, q /tɕʰ/, x /ɕ/ are pro-
nounced with z /ts/, c /tsʰ/, s /s/ in Suzhou dialect (e.g., ‘xi西’ [si],
‘jian 尖’ [tsiɪ]). In addition to the aspirated and unaspirated con-
sonant pairs (e.g., /p, pʰ/) inWu dialect area, there is a third voiced
consonant (/b/) at the same place of articulation, creating three-
consonant triplets /p, pʰ, b/, /t, tʰ, d/, /k, kʰ, g/, /tɕ, tɕʰ, dʑ/, and
/tʂ, tʂʰ, dʐ/.

Apart from vowels and consonants, rhotic -r /ɚ/ words appear
in Xuzhou, Ganyu, and Nanjing dialects and some county-level
city dialects of Nantong (e.g., Rugao city), but not in Suzhou,
Wuxi, or Changzhou dialects (Cai, 2015). Xuzhou, Suqian, and

Map 1. The location of Beijing and
Jiangsu province in China (left panel); nine
targeted localities in Jiangsu province
(right panel).
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Ganyu have four tones as does Mandarin. The remaining six local-
ities in Jiangsu province all have the entering tone, which is a final
glottal stop /ʔ/ and forms its independent vowel system. Some of
these dialect featuresmake their way into speakers’ localMandarin.

Standard Mandarin is the official spoken language in China.
In people’s daily communication, they often speak Mandarin
that exhibits characteristics of the local dialect, thus it is called
“local Mandarin” (Chen, 1990; Chen, 1991; Yao, 1989). Local
Mandarin is considered as neither Standard Mandarin nor local
dialect, because Standard Mandarin is based on Beijing dialect.
Local Mandarin is an interlanguage transiting from local dialect
to Mandarin (Chen, 1991; Li, 2010). Local Mandarin is actually
the Mandarin that people speak every day and everywhere
in China.

2.2 Speakers and speech stimuli

In order to have an even distribution of age and gender for each
locality, we recruited one younger female, one younger male,
one older female, and one older male from each locality.
Therefore, 40 speakers were selected (2 genders * 2 ages * 10 local-
ities). All younger speakers (age range 19–21 years; mean age 20
years) were first- or second-year undergraduates at Yangzhou
University. Older speakers (age range 43–50 years; mean age 46
years) were the father or mother of the younger speakers. Both
younger and older speakers were locally born and raised. Most
speakers reported being able to speak their hometown dialect to
a certain proficiency, except two younger speakers. Self-reported
dialect proficiency included five levels: Cannot speak at all (n= 2;
both younger), Beginner (2; both younger), Intermediate (5; 3
younger), Advanced (3; all younger), and Native (28; 10 younger).
Most speakers (35/40) reported their parents to be native speakers
of the local dialect. None of the speakers had any speaking disor-
ders, and none participated in the dialect perception experiment
online as listeners.

The younger speakers were recorded in a soundproof booth at
Phonetics, Hearing and Cognition Lab at Yangzhou University
using professional recording facilities with the sampling rate of
44,100 kHz and sampling size of 32 bit. The recording was saved
in.wav format. The older participants were asked to record them-
selves in a quiet space over a recording app on their mobile phone.
The sampling rate was set at 44,100 kHz, and the recording format
was.wav. All speakers were given 20 yuan for their contribution.

The speakers read a Chinese version of “The North Wind and
the Sun” (see Appendix) in Standard Mandarin (Putonghua).
There were eight sentences in the passage, and we extracted the
first five sentences for each speaker as the stimuli, which were
between 18–36 seconds long, depending on the speech rate of
the speaker.

2.3 Listeners and online experiment

Sixty-three participants were recruited as listeners for an online
perception experiment. Three participants’ data were excluded
because two were nonnative speakers of Mandarin and one
reported recognizing a speaker in the stimuli. Therefore, 60 partic-
ipants’ (57F, 3M; age range 19–25 years; mean age 22 years) data
were used for analysis in the study. All participants were studying
toward a Bachelor’s or Master’s degree at Yangzhou University.
Most participants (41/60) could speak a dialect of Jiangsu province:
Northern (n= 3), Jianghuai (23), Wu (15), and non-Jiangsu (19;
dialects that were not from Jiangsu province and were reported
asMandarin). The dialect proficiency for the listeners had the same

five levels as for the speakers, and there was a relatively balanced
distribution across different self-reported levels of proficiency:
Cannot speak at all (n= 1), Beginner (11), Intermediate (20),
Advanced (15), and Native (13). All listeners reported normal
hearing and were offered a small gift for their participation.

The audio stimuli were presented on an online questionnaire
platform “Wen Juan Wang” (www.wenjuan.com) in Chinese.
The participants were asked to listen to the audio clip first and then
answer four questions one after another: 1)您觉得说话者来自哪
个城市 (Where do you think the speaker comes from)? A fixed
choice of ten localities was offered to the listeners in the same order
for all audio clips (see Figure 1a for a screenshot of this task):
北京 Beijing, 徐州 Xuzhou, 宿迁 Suqian, 赣榆 Ganyu, 南京
Nanjing, 扬州 Yangzhou, 南通 Nantong, 苏州 Suzhou, 无锡
Wuxi, and 常州 Changzhou. 2) 请简要说明您选择这个城市
的理由 (Briefly explain the reason for your choice of the city).
3) 请给说话者的普通话打分, “1” 代表非常不地道, “7” 代表

非常地道 (Rate the speaker’s Mandarin on a Likert scale from
“1” - very inauthentic to “7” - very authentic) (see Figure 1b for a
screenshot of this task). 4) 请简要说明您给出的分数的理由

(Briefly explain the reason for your rating). The second and
fourth were open-ended questions, and participants typed their
responses in a text box. The order of the speakers in the online
experiment was randomized beforehand, but the presentation
order of the audio clips was the same for all participants due to
the limitations of the online platform. Participants could listen
to the audio stimuli as many times as they wished, and there was
no time limit for the whole perception task. In total we received
2,400 valid judgment responses (60 listeners * 40 clips) from the
online experiment after excluding the data of the three participants.

In this paper, we first calculated the identification accuracy for
the first question. Second, we summarized the result of the
Mandarin rating for the third question. Third, we fitted several
statistical models to investigate the factors that influence identifi-
cation accuracy. Listeners’ comments in the second question for
identification and the fourth question for Mandarin rating are
not the focus of this paper.

3. Results

3.1 Identification accuracy

The overall accuracy of dialect identification was 16.2% (388 cor-
rect identifications out of 2,400 responses). However, there were
some accuracy differences across the localities, as shown in
Figure 2. Beijing was by far the most correctly identified by the lis-
teners of all localities (44.6%), next were the cities of Suzhou
(18.3%) and Yangzhou (17.9%). The identification accuracies of
Suqian (15.4%), Ganyu (13.3%), Nanjing (12.9%), Wuxi
(12.1%), and Xuzhou (11.3%) were all below the average accuracy
rate. Nantong (8.8%) and Changzhou (7.1%) were the least cor-
rectly identified by the listeners.

If we collapse these results by dialect area, we can see that,
although Beijing was still most correctly identified of all
(44.6%), the difference between Beijing and the other dialect areas
diminishes: Northern dialect area speakers were correctly identi-
fied at 40.4%, Jianghuai dialect area at 36.9%, and Wu dialect area
at 35.3% (Figure 3).

3.2 Mandarin rating

Figure 4 visualizes the distribution of Mandarin ratings of all
speakers from the ten localities received from the 60 listeners in
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question 3. Most of the mean rating scores fell between 4 and 6,
except for one Nanjing speaker and one Wuxi speaker. The mean
rating score for BeijingMandarin speakers was between 5 and 6, for
Northern dialect area speakers it ranged from 4 to 6, for Jianghuai
and Wu dialect area speakers 3 to 6.

Beijing Mandarin speakers had the least variation in the
Mandarin ratings, which suggests that participants had more
agreement on the scoring of their Mandarin. For the remaining
localities, at least one speaker’s mean score was rated lower than
5, and the boxes had longer whiskers compared to the Beijing
speakers, suggesting that there was more variation in the rating
scores. Furthermore, score 5 seems to be the watershed score sepa-
rating younger and older speakers’ Mandarin. Most younger
speakers (white boxes) were scored 5 and over, whereas most older

Figure 1. Mobile phone screenshots of the dialect iden-
tification task (a) and Mandarin rating task (b) for listen-
ers in the online experiment.

Figure 2. Identification accuracy of
speaker origin for each locality.

Figure 3. Identification accuracy of speaker origin for each dialect area.
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speakers (grey boxes) were under 5, suggesting higher Mandarin
proficiency and perhaps lower dialect proficiency in younger
speakers. Speaker age andMandarin rating will be tested as predic-
tors of identification accuracy below.

3.3 Factors affecting identification accuracy

3.3.1 Larger dialect areas
In order to see what factors significantly affected identification
accuracy, we fit a binomial logistic mixed effects model (Baayen,
Davidson & Bates, 2008) to the data using the lmerTest package
(Kuznetsova, Brockhoff & Christensen, 2017) in R (R Core
Team, 2019). The dependent variable was a binary, indicating
whether or not the listener correctly identified the speaker’s origin.

We tested the predictors of speaker age, speaker gender, speaker
dialect (Beijing, Northern, Jianghuai, and Wu), speaker dialect
proficiency, speaker Mandarin rating, listener dialect (Northern,
Jianghuai, Wu, and non-Jiangsu), and listener dialect proficiency.
Speaker dialect proficiency and listener dialect proficiency were
both coded as a continuous variable in accordance with the five
levels (1 = “cannot speak at all,” 2 = “beginner,” 3 = “intermedi-
ate,” 4 = “advanced,” and 5 = “native”). Speaker and listener were
included as random intercepts. Each fixed effect and interaction
was tested and compared using an ANOVA. Random slopes were
added for the significant fixed effects.

The model was pruned to retain the effects that significantly
improved model fit. The final model included an interaction
between speaker dialect and listener dialect, as summarised in
Table 1 and visualized in Figure 5. Jianghuai was used as the base-
line level for both speaker dialect and listener dialect. Listeners
were only significantly better at correctly identifying speakers from
Beijing (p = 0.001), not from Northern or Wu dialect areas.
Furthermore, listeners from Jianghuai dialect area were also found
to be significantly better at correctly identifying speaker’s origin
than non-Jiangsu dialect listeners (p= 0.016). The interaction sug-
gests that listeners from Northern dialect area recognized speakers
from Beijing less accurately in comparison to listeners from
Jianghuai dialect area, but this difference was only approaching sig-
nificance (p= 0.053). More importantly, listeners of Wu dialect
area recognized speakers of the same dialect area significantly bet-
ter than Jianghuai listeners (p= 0.040).

To sum up, the effect of speaker dialect indicates that Beijing
speakers were correctly identified most compared with Northern,
Jianghuai, and Wu dialect area speakers. The effect of listener dia-
lect suggests that Jiangsu dialect area listeners performed signifi-
cantly better at the identification task than non-Jiangsu listeners.
Moreover, listeners from Wu dialect area exhibited an additional
advantage at the identification of Wu speakers.

3.3.2 Individual dialects
To investigate the factors affecting the identification of speaker ori-
gin within each dialect area, we subset the data into three individual
datasets according to the coding of the speaker dialect (“Northern,”
“Jianghuai’,” and “Wu”) and fit three separate binomial logistic
mixed effects models to the three datasets (each with 720 data
points). For the three individual models, we used the binary
“yes/no” response as the dependent variable and speaker and lis-
tener as random intercepts. The predictors of speaker age, speaker
gender, speaker dialect (by city), speaker dialect proficiency,
speaker Mandarin rating, listener dialect, and listener dialect pro-
ficiency were tested. The model for each individual subset was
pruned to only include significant predictors.

For Northern dialect area data, the final model included the
fixed effects of speaker gender, listener dialect proficiency, and
speaker Mandarin rating (Table 2). The effect of speaker gender
indicates that listeners identified the speaker origin of male speak-
ers significantly more correctly than female speakers (Figure 6a).
As listener dialect proficiency was coded as a continuous predictor,
its effect suggests that listeners who had higher dialect proficiency
in their own dialect identified the origin of speakers fromNorthern
dialect area significantly less correctly than listeners who had lower
proficiency (Figure 6b). The effect of speaker Mandarin rating
revealed that higher Mandarin rating was related to lower identi-
fication accuracy. In other words, the higher the listeners rated the
Mandarin of the speaker, the less correct the speaker’s dialect was
identified (Figure 6c).

Figure 4. Mandarin rating for the forty speakers.
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For Jianghuai dialect area data, the final model included the
fixed effects of speaker dialect, listener dialect, and speaker dialect
proficiency. In a summary of the model in Table 3,Nanjingwas the
baseline for speaker dialect, and Jianghuai was the baseline for lis-
tener dialect. The effect of speaker dialect suggests that listeners
recognized the Yangzhou dialect speakers significantly more cor-
rectly than speakers fromNanjing (Figure 7a). Compared to listen-
ers from Jianghuai dialect area, non-Jiangsu listeners identified the

speaker’s origin significantly less correctly in Jianghuai dialect area
data (Figure 7b). As speakers were all from Jianghuai dialect area in
the Jianghuai data, this effect of listener dialect suggests that
Jianghuai dialect area listeners were significantly better at correctly
identifying Jianghuai dialect area speakers than non-Jiangsu dialect
listeners. However, listener origin within Jiangsu province did not
play a role. The effect of speaker dialect proficiency shows that the
speakers with higher dialect proficiency were identified more cor-
rectly (Figure 7c).

For Wu dialect area data, the final model included the fixed
effects of speaker dialect and listener dialect (Table 4).
Changzhou was the baseline for speaker dialect, and Jianghuai
was the baseline for listener dialect. Compared to Changzhou dia-
lect speakers, the correct identification of Suzhou speakers was sig-
nificantly better by the listeners (Figure 8a). In the effect of listener
dialect, listeners from Wu dialect area were able to identify speak-
ers of Wu dialect area significantly more correctly than listeners
from Jianghuai dialect area. However, non-Jiangsu listeners iden-
tified Wu dialect area speakers significantly worse than listeners
from Jianghuai dialect area (Figure 8b).

4. Discussion

To briefly sum up the results, the overall accuracy for correct iden-
tification in this study is 16.2%. There was variation in the correct
identification accuracy with Beijing being the highest by far at
44.6%. This observation was supported by a significant effect of
speaker dialect with Beijing speakers being more likely to be cor-
rectly identified in the analysis considering larger dialect areas.

Table 1. Summary for model of identification of speaker origin

Estimate Std. Error z value Pr(>|z|) Sign.

(Intercept) −1.820 0.276 −6.602 < 0.001 ***

Speaker dialect_beijing 1.638 0.514 3.188 0.001 **

Speaker dialect_northern 0.019 0.382 0.049 0.961

Speaker dialect_wu −0.330 0.392 −0.843 0.399

Listener dialect_northern 0.056 0.506 0.111 0.912

Listener dialect_wu −0.172 0.286 −0.601 0.548

Listener dialect_non-jiangsu −0.719 0.298 −2.414 0.016 *

Speaker dialect_beijing:
Listener dialect_northern

−1.927 0.998 −1.932 0.053 .

Speaker dialect_northern:
Listener dialect_northern

−0.001 0.684 −0.002 0.998 .

Speaker dialect_wu:
Listener dialect_northern

−0.181 0.747 −0.242 0.809

Speaker dialect_jianghuai:
Listener dialect_non-jiangsu

0.169 0.467 0.362 0.717

Speaker dialect_northern:
Listener dialect_non-jiangsu

0.403 0.390 1.033 0.302

Speaker dialect_wu:
Listener dialect_non-jiangsu

0.069 0.431 0.159 0.874

Speaker dialect_jianghuai:
Listener dialect_wu

0.717 0.478 1.501 0.133

Speaker dialect_northern:
Listener dialect_wu

−0.382 0.407 −0.939 0.348

Speaker dialect_wu:
Listener dialect_wu

0.790 0.384 2.057 0.040 *

Figure 5. Correct speaker origin identification as predicted by an interaction between
speaker dialect and listener dialect.
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Listener dialect was also found to be a significant predictor of accu-
racy with non-Jiangsu listeners fairing worse. Finally, Wu listeners
were particularly better with Wu speakers. In the models focusing
on individual dialect areas, speaker gender, listener dialect profi-
ciency, and speaker Mandarin rating were significant predictors
of accuracy in speaker origin identification for Northern dialect
area data; speaker dialect, listener dialect, and speaker dialect pro-
ficiency were significant in Jianghuai dialect area data; and speaker
and listener dialect in Wu dialect area data.

This study’s overall accuracy for correct identification of 16.2%
is much lower compared to 56% for the varieties in Enshi prefec-
ture in Yan (2015), and 63–94% for Kunming in Blum (2004). It is
also generally lower than the identification accuracy of English
varieties in previous studies (cf., 30% for Welsh English in
Williams et al., 1999). One reason might be that instead of dialects,
we used local Mandarin, which would have fewer readily available
cues for identification. Mandarin has been promoted and popular-
ized in China for over half a century now, and it has become the
national language. At least half the speakers and all of the listeners
in this study were university-educated, providing them with abun-
dant opportunity for exposure to Standard Mandarin in classroom

and among friends in daily life. The speakers’ relatively high
Mandarin rating supports this explanation. Thus, using local
Mandarin for stimuli makes origin identification a more diffi-
cult task.

Considering the size of the variety under investigation and see-
ing higher identification accuracy for larger dialect areas than indi-
vidual dialects (e.g., Xuzhou being correctly identified as Xuzhou
11.3% and as a Northern dialect 32.1%), we conclude that larger
dialect areas are easier to identify than smaller ones. Similar results
have been found elsewhere. In Clopper & Pisoni’s (2004a) study,
listeners were also found to be better at categorizing the regional
dialects of American English into three broad dialect clusters
instead of six smaller regions (six regional subvarieties within each
of these larger clusters). This is not surprising as more precise iden-
tifications would require a more intimate knowledge of subtle dia-
lect features.

We found significant effects of speaker dialect and listener dia-
lect in the identification accuracy of speaker’s origin of all speakers.
For example, Beijing speakers were most correctly identified com-
pared to speakers from the three dialect areas of Jiangsu province.
One reason that listeners found it less difficult to separate Beijing

Table 2. Summary for model of identification of speaker origin for Northern dialect area

Estimate Std. Error z value Pr(>|z|) Sign.

(Intercept) −0.294 0.612 −0.481 0.630

Speaker gender_male 0.505 0.235 2.153 0.031 *

Listener dialect proficiency −0.249 0.093 −2.676 0.007 **

Speaker Mandarin rating −0.216 0.106 −2.036 0.042 *

Figure 6. The effects of speaker gender
(a), listener dialect proficiency (b), and
speaker Mandarin rating (c) on the identi-
fication accuracy in Northern dialect area.

Table 3. Summary for model of identification of speaker origin for Jianghuai dialect area

Estimate Std. Error z value Pr(>|z|) Sign.

(Intercept) −10.503 3.136 −3.349 0.001 ***

Speaker dialect_nantong −0.357 0.355 −1.00 0.316

Speaker dialect_yangzhou 0.781 0.394 1.983 0.047 *

Listener dialect_northern 0.121 0.593 0.204 0.838

Listener dialect_wu −0.220 0.333 −0.659 0.510

Listener dialect_non-jiangsu −0.816 0.348 −2.345 0.019 *

Speaker dialect proficiency 1.760 0.630 2.795 0.005 **
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speakers from other localities might be because Beijing Mandarin
is more salient and easily recognized by listeners than Mandarin
spoken in the other three dialect areas, as Beijing is the cultural
and political capital with a relatively large media presence in the
daily lives of Chinese people (cf., Montgomery, 2012).

The finding of Jiangsu listeners being significantly better at cor-
rectly identifying the origin of speakers than non-Jiangsu listeners
is compatible with the findings in many previous studies that local
listeners are better at identifying local speakers than non-local lis-
teners (Baker et al., 2009; Clopper & Pisoni, 2004a; Yan, 2015). The
local advantage was also found in the individual models for
Jianghuai and Wu dialect areas with non-Jiangsu listeners under-
performing in comparison to Jiangsu listeners. When comparing
dialect area listeners within Jiangsu province, there was a trend
for Northern dialect area listeners to be worse than Jianghuai dia-
lect area listeners at correctly identifying the origin of Beijing

speakers. This divergence may be due to the unbalanced distribu-
tion of listeners in this study, as over one-third of the listeners were
from Jianghuai dialect area, but only three were from Northern
dialect area. Future studies could consider having a more balanced
demographical distribution of listeners, especially controlling lis-
tener dialect origin. Wu listeners being better at identifying Wu
speakers might be due to Wu speakers sounding most different
to Beijing Mandarin speakers, resulting in an easier recognition
for Wu listeners. In Wu dialect area, listeners identified Suzhou
speakers significantly more correctly than Changzhou speakers.
Partly, it might be because there were four times as many
Suzhou listeners as Changzhou listeners in the study. Another rea-
son might be that Suzhou has a relatively larger amount of media
presence nationally.

In addition to the effects of speaker and listener dialect, other
significant predictors were identified when analyzing the data of

Figure 7. The effects of speaker dialect
(a), listener dialect (b), and speaker dialect
proficiency (c) on the identification accu-
racy in Jianghuai dialect area.

Table 4. Summary for model of identification of speaker origin for Wu dialect area

Estimate Std. Error z value Pr(>|z|) Sign.

(Intercept) −2.678 0.376 −7.134 0.000 ***

Speaker dialect_suzhou 1.091 0.447 2.438 0.015 *

Speaker dialect_wuxi 0.611 0.459 1.332 0.183

Listener dialect_northern −0.122 0.570 −0.214 0.830

Listener dialect_wu 0.609 0.268 2.276 0.023 *

Listener dialect_non-jiangsu −0.644 0.321 −2.008 0.045 *

Figure 8. The effects of speaker dialect (a) and listener
dialect (b) on the identification accuracy in Wu dialect
area.

Journal of Linguistic Geography 31

https://doi.org/10.1017/jlg.2021.13 Published online by Cambridge University Press

https://doi.org/10.1017/jlg.2021.13


the three dialect areas separately. In Northern dialect area data, lis-
teners identified the male speakers’ origin significantly more cor-
rectly than that of female speakers. This finding appears to run
contrary to the no gender effect result in our own data for the other
two dialect areas and in previous literature, such as Clopper,
Conrey and Pisoni (2005). One possible explanation for the effect
might be that male speakers in Northern dialect area exhibit more
dialect features than female speakers, which would be in line with
some sociolinguistic literature showing that females aremore likely
to use prestige features and varieties (see Gal, 1978). A specific
analysis of the speaker recordings and listener comments in ques-
tions 2 and 4 would be able to shed light on this issue in the future.

Additionally, we found that variation in proficiency in the dia-
lect, or Mandarin, resulted in variable identification accuracy with
higher dialect proficiency in listeners and lower dialect proficiency
in speakers being associated with lower accuracy. For example, lis-
teners with lower dialect proficiency identified the origin of
speaker significantly more correctly than listeners with higher dia-
lect proficiency in Northern dialect area data. This indicates that
higher dialect proficiency of the listener hindered correct identifi-
cation of speaker’s origin. This is most likely reflective of Standard
Mandarin exposure and amount of use with listeners being less
sensitive to the features in Mandarin speech when they use their
dialects more frequently. Similarly, listeners identified speakers
with higher dialect proficiency significantly more correctly in
Jianghuai dialect area. When speakers are more advanced in their
dialect, it would probablymake its dialect features more prominent
in their Mandarin speech, leading to an easier identification by lis-
teners. This explanation is further supported by the effect of
speaker Mandarin rating suggesting that the higher their
Mandarin rating, the less correctly the listener identified the origin
of the speaker in the Northern dialect area data. The relation
between speaker Mandarin rating and the identification accuracy
implies that the better a person’s Mandarin, the harder the iden-
tification is for the listener. The listeners probably rated a speaker’s
Mandarin higher if it was more “standard,” with fewer local fea-
tures, which in turn would make it more difficult to identify.
Althoughwe are not aware of proficiency being considered in other
English or Chinese dialect identification studies, Gnevsheva (2018)
had a similar observation in a foreign accent identification study
such that the higher the speaker’s proficiency in English as a second
language the more difficult it was for listeners to identify their first
language. It seems, then, that proficiency can be fruitfully applied
to Chinese dialect identification research.

To bring all the results together, we find that similar factors pre-
dict dialect identification accuracy in both Chinese and English.
One is participant region of origin. As with the finding in other
studies that local listeners identify local varieties more correctly
than nonlocal listeners (Baker et al., 2009; Clopper & Pisoni,
2004a; Yan, 2015), a local advantage was found not only in the
larger dialect areas in this study (Jiangsu listeners being signifi-
cantly better at identifying speaker origin than non-Jiangsu listen-
ers), but also within the dialect areas of Jiangsu province (Wu
listeners identifying speakers from their dialect better than non-
Wu listeners). We also find an effect of cultural prominence
(Montgomery, 2012) and geographical closeness. Speakers from
culturally prominent Beijing were the most correctly identified
compared to speakers from Northern, Jianghuai, and Wu dialect
areas of Jiangsu province. In addition, Jianghuai dialect area listen-
ers recognized “home” Jianghuai dialect area speakers and “near
to” Wu dialect area speakers more easily. Finally, the found effect
of participant dialect proficiency is something that sets this study

apart from previous English and Chinese dialect identification lit-
erature but makes it more comparable to foreign accent identifica-
tion studies (Gnevsheva, 2018).

5. Conclusion

This study investigated origin identification in Jiangsu province,
China. Speakers from nine localities (Xuzhou, Suqian, Ganyu,
Nanjing, Yangzhou, Nantong, Suzhou, Wuxi, and Changzhou) in
three dialect areas (Northern, Jianghuai, and Wu) of Jiangsu prov-
ince and Beijing were recorded reading a passage in Mandarin.
Listeners listened to the recordings of a total of 40 speakers and were
asked to identify the origin of the speaker, score theirMandarin, and
provide comments on their identification and Mandarin rating of
the speaker. In this paper, we focused on the results of identification
accuracy, Mandarin rating scores, and the factors that impacted the
listeners’ identification accuracy of speaker origin in general and for
each dialect area of Jiangsu province.

To conclude, this study found significant effects of speaker dialect
and listener dialect in the identification of speaker origin. The effect
of listener dialect showed that local listeners were more accurate at
identifying local speakers than nonlocal listeners. In addition to the
effect of region of origin, we found significant effects of speaker gen-
der, speaker dialect proficiency, listener dialect proficiency, and
speaker Mandarin rating in the identification accuracy of speaker’s
region of origin in dialect area data. This paper hopes tomake a con-
tribution to the perceptual dialectology of China. Futurework can be
conducted on analyzing the phonetic characteristics of all recordings
to reveal which phonetic features are salient to the identification of
speaker origin by listeners, and a wider range of dialect areas con-
sisting of northern and southern Chinese dialects will be attempted
in a further dialect perceptual study.
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Notes

1 Bureau of Statistics of Jiangsu Province 2018, retrieved from the website of
Jiangsu Provincial People’s Government http://www.js.gov.cn/art/2019/3/7/
art_34153_8258258.html.
2 There are ten dialects in China, including Northern Mandarin, Jin, Wu, Hui,
Min, Cantonese, Hakka, Gan, Xiang, and Pinghua and Tuhua (Retrieved from
Ministry of Education of the People’s Republic of China http://www.moe.gov.
cn/jyb_sjzl/wenzi/201903/t20190311_372965.html). Within the broader classi-
fication of Chinese dialects, Wu dialect covers speakers from Jiangsu, Zhejiang,
Anhui, Jiangxi, and Fujian provinces, and Shanghai municipality. The Wu dia-
lect area here only refers to the Wu dialect speakers within Jiangsu province.
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Appendix

“The North Wind and the Sun” passage in Chinese.
有一回, 北风跟太阳正在那儿争论谁的本领大。说着说着,

来了一个过路的, 身上穿了一件厚袍子。他们俩就商量好了,
说, 谁能先叫这个过路的把他的袍子脱下来, 就算是他的本领
大。北风就卯足了劲儿, 拼命地吹。可是, 他吹得越厉害, 那
个人就把他的袍子裹得越紧。到末了儿, 北风没辙了, 只好就
算了。一会儿, 太阳出来一晒, 那个人马上就把袍子脱了下
来。所以, 北风不得不承认, 还是太阳比他的本领大。
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