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Abstract

Ruijin Hakka belongs to the Yuxin subgroup of the Hakka dialect. This paper
takes the single-character tones and double-character tones of the new genera-
tion of Ruijin Hakka as its research object, and through acoustic analysis and
phonological analysis methods, the following two conclusions can be drawn. (1)
The single-character tones of the new generation of Ruijin Hakka have 7 tone
categories. Yinping is a mid-level tone, marked as 33; Yangping is a mid-low
tone, marked as 323; Shangsheng is a mid-falling tone, marked as 31; Yinqu
is a mid-falling tone, marked as 31; Yangqu is a high-falling tone, marked as
41; Yinru is a high-falling tone, marked as 41; Yangru is a high-falling tone,
marked as 4. (2) The double-character tones of the new generation of Ruijin
Hakka are divided into two types: tone sandhi and non-tone sandhi. The types
of tone sandhi are divided into initial-character sandhi, final-character sandhi,
and initial-final character sandhi. In T+X combinations or X+T combinations,
it is mainly initial-final character sandhi. The tone that does not change in
double-character combinations is mainly Yangru; in T+X, Yangru as the final
character does not undergo sandhi; in X+T, Yangru as the initial character does
not undergo sandhi.

Full Text

Acoustic Analysis of Single-Character and Two-Character
Tones in New-Style Ruijin Hakka

Author Affiliation: Department of Chinese Language and Literature, Peking
University, Beijing 100871

Abstract: Ruijin Hakka belongs to the Yuxin subgroup of the Hakka dialect.
This study investigates the single-character and two-character tones of new-
style Ruijin Hakka through acoustic and phonological analysis, yielding two

chinarxiv.org/items/chinaxiv-202011.00063 Machine Translation


https://chinarxiv.org/items/chinaxiv-202011.00063
https://chinarxiv.org/items/chinaxiv-202011.00063

ChinaRxiv [$X]

principal conclusions. (1) New-style Ruijin Hakka has seven tone categories in
single-character tones: Yin Ping is a mid-level tone, transcribed as 33; Yang
Ping is a mid-low contour tone, transcribed as 323; Shang Sheng is a mid-
falling tone, transcribed as 31; Yin Qu is a mid-falling tone, transcribed as 31;
Yang Qu is a high-falling tone, transcribed as 41; Yin Ru is a high-falling tone,
transcribed as 41; and Yang Ru is a high-falling tone, transcribed as 4. (2) Two-
character tones in new-style Ruijin Hakka exhibit two patterns: tone sandhi
and no change. Tone sandhi includes three types: initial-character change,
final-character change, and both-character change. In T4+X or X+T combina-
tions, both-character change predominates. The tone that remains unchanged
in two-character combinations is primarily Yang Ru, which does not change
when occurring as the final character in T4X combinations or as the initial
character in X+T combinations.

Keywords: new-style Ruijin Hakka; single-character tone; two-character tone;
acoustic analysis; semitone method

The Chinese dialects of Jiangxi Province include Gan, Hakka, Mandarin, Wu,
and Hui (Yan Sen 1986:1). Southern Jiangxi Hakka can be divided into eastern
and western subgroups. The eastern subgroup includes eleven counties: Xing-
guo, Ningdu, Shicheng, Ruijin, Huichang, Xunwu, Anyuan, Dingnan, Longnan,
Quannan, and Xinfeng. The western subgroup includes six counties: Dayu,
Chongyi, Shangyou, Nankang, Ganxian, and Yudu (ibid.:23).

Major research on the Ruijin dialect includes Ruijin Dialect (Luo Zhaojin 1989)
and A Study of the Ruijin Dialect (Liu Zemin 2007), while A Draft Classifi-
cation of Jiangxi Dialects (Yan Sen 1986) and An Overview of Jiangxi Hakka
Dialects (Liu Lunxin 2001) also analyze the initials, finals, and tones of Ruijin
dialect. Regarding single-character tones, previous studies present two different
conclusions about tone categories. One view holds that Ruijin dialect has seven
tone categories: Yin Ping, Yang Ping, Shang Sheng, Yin Qu, Yang Qu, Yin
Ru, and Yang Ru (Liu Lunxin 2001:73; Liu Zemin 2007:9). The other view
posits six tone categories: Yin Ping, Yang Ping, Shang Sheng, Qu Sheng, Yin
Ru, and Yang Ru (Yan Sen 1986:38; Luo Zhaojin 1989:28). Whether Qu Sheng
should be divided into Yin Qu and Yang Qu is crucial for determining the tonal
system of Ruijin dialect. Furthermore, existing research (Yan Sen 1986:38; Luo
Zhaojin 1989:28; Liu Lunxin 2001:73; Liu Zemin 2007:9) shows agreement only
on the tonal value of Yin Ru, with discrepancies in all other tones. Regarding
tone sandhi in two-character combinations, one study (Luo Zhaojin 1989:29-33)
suggests that among the six tones, only entering tones do not undergo sandhi,
while Yin Ping, Yang Ping, Shang Sheng, and Qu Sheng all change in con-
nected speech. Another study (Liu Zemin 2007:16-19) identifies three types of
sandhi: Shang Sheng sandhi, Yang Ping sandhi, and reduplication sandhi. Both
studies agree that except for entering tones, all other tones undergo sandhi in
two-character combinations.

Based on fieldwork conducted in October 2017 and supplementary investigations
in May 2018, this paper acoustically analyzes the tonal values and categories
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of single-character tones and the sandhi patterns of two-character tones in new-
style Ruijin Hakka to address two questions: (1) whether Yin Qu and Yang Qu
should be distinguished as separate tone categories in new-style Ruijin Hakka,
and (2) whether entering tones undergo sandhi in two-character combinations.

2. Overview of the Ruijin Dialect
2.1 Basic Information

According to the Ruijin City Gazetteer (2006:1), “Ruijin City is located in the
southeastern border of Jiangxi Province, bordering Changting County of Fu-
jian Province to the east, Yudu to the west, Huichang to the south, Ningdu
to the north, and Shicheng to the northeast. National highways 323, 206,
and 319 originate from or intersect in the urban area, and the Ganlong Rail-
way runs east-west across the city. Geographic coordinates: 25°30'~26°20’N,
115°42’~116°22’E. The city measures approximately 65 km east-west and 90 km
north-south, with a total area of about 2,448 km?. The municipal government
is located in Xianghu Town, 398 km from Nanchang (the provincial capital) and
143 km from Ganzhou. In 2000, Ruijin administered 7 towns (Xianghu, Rentian,
Shazhouba, Jiubao, Wuyang, Xiefang, Ruilin) and 12 townships (Yeping, Ri-
dong, Helong, Zetan, Yunshishan, Baying, Gangmian, Wantian, Xiaba, Dingpo,
Dabaidi, Huangbai), comprising 268 village committees, 13 neighborhood com-
mittees, and 3,692 villager groups. The year-end permanent population was
132,275 households totaling 586,368 people, including 83,898 non-agricultural
residents, with a population density of 241 persons per km?. The Han popula-
tion numbered 584,794, while minority groups including She, Mongolian, Hui,
Tibetan, Miao, Zhuang, Dong, Bai, Korean, Uyghur, Tu, Dai, Yi, Buyi, Manchu,
Tujia, Jingpo, Yao, and Gaoshan totaled 1,574 persons.”

Ruijin Hakka belongs to the Yuxin subgroup of Hakka (Xie Liuwen, Huang
Xuezhen 2007:240-241). Liu Zemin (2007:3) notes that “internal consistency is
strong, and it can be roughly divided into two subareas. Centered on Xianghu
Town in the urban area, including Shazhouba, Yeping, Helong, southern Ri-
dong, southern Rentian, Huangbai, eastern Jiubao, eastern Yunshishan, eastern
Wuyang, Zetan, and eastern Baying, the pronunciation and vocabulary are rela-
tively uniform. These areas are located in central and eastern Ruijin and can be
called the central area, while the remaining areas constitute the peripheral area.
Within the peripheral area, the general situation is as follows: northern Ridong
and northern Rentian are close to the Shicheng dialect; Dabaidi, Gangmian,
Ruilin, and Dingpo are close to the Ningdu dialect; Xiaba and Wantian are
close to the Yudu dialect; western Yunshishan, western Wuyang, Xiefang, and
southern Baying are close to the Huichang dialect; and some areas in western
Baying are close to the Changting dialect of Fujian.” These locations can be
compared with the map of Ruijin City, as shown below:

[Figure 1: see original paper]: Administrative map (left) and topographic map
(right) of Ruijin City
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2.2 Initials

Luo Zhaojin (1989:9; 14-16) identifies 21 initials in Ruijin Hakka: /p/ (&), /p /
(8), /m/ (#), /t/ (R), /v/ (&), /t/ (1), [t/ (&), /n/ (F), /1] (2), /ts/ (¥F),
[ts [ (), /s/ (B), /t /] (&), /v [ (&), ]/ (*), ]/ (K), [k/ (K), /k/ (&), /n/
(#8), /h/ (#]), /O/ ().

Liu Lunxin (2001:72) identifies 20 initials in Ruijin Hakka (using Xianghu Town
and Yeping Township as examples): /p/ (B), /p/ (&), /m/ (B), /t/ (), /v/
(#), /t/ (), /t [ (&), /n/ (W), /1 (%), /ts/ (B), [ts / (K), [s/ (), [t ] (B),
[t ) &), /) (), /k/ (&), [k / GF), /n/ (&), /b/ (), /O] ().

Liu Zemin (2007:8) identifies 21 initials in Ruijin Hakka (using Zetan Township
and Renli Village as examples): /p/ (%), /p / (18), /m/ (I7), /f/ (X), /v/ (&),
[t/ (1), [t/ (&), /n/ (&), /1) (2), /ts/ (%), [ts [ (&), /s/ (L), [t / (&), [t /
(&), / / (#), /] (&), /k/ (&), [k / (&), /n/ (&), /h/ (8), /O/ (E).

2.3 Finals

Luo Zhaojin (1989:16-28) identifies 51 finals in Ruijin Hakka: / / (&), /i/ (i),
e/ (@), [a/ (1), /) (£), Jo/ (™), /u/ (), /] (), [ie/ (&), /ia/ (&), /i /
(), Jio/ (%), /tu/ (%), /in/ (£), /ien/ (B), /ion/ (2), /iun/ (F), /it/ (%),
fiet/ (%), /iot/ (B), /iut/ (%), /ue/ (X), /uo/ (), /ui/ (%), /un/ (f&), /uon/
(59), /ut/ (&), /uot/ (8t), /ian/ (8), /ion/ (%), [t/ (&), /iak/ (£), [iok/ (58),
/iuk/ (/\) juy/ (= ) fuk/ (F), [ei/ (), /ai/ (8}), [oi/ (), /iu/ (), [en/ (&),

Jan/ (8), /an/ (), /on/ (), /et/ (¥), /at/ (%), /ak/ (B), /ok/ (), /m/ (v,
Yang Qu)7 /u/ (3, Yin Ru), and /1 / (R).

Liu Lunxin (2001:73) identifies 42 finals in Ruijin Hakka (using Xianghu Town
and Yeping Township as examples): / / (&), /i/ (&), /u/ (%), /e/ (¥), /ie/
(#), /ue/ (&), / / (K), /iu/ (&), /o/ (&), /10/( ) /] (#8), /i) (), /u/ (%),
/au/ (8), /iau/ (#5), /en/ (%), /in/ (&), /un/ (&), /uen/ (B&), /an/ (¥), /in/
(&), /n/ (#8), /lay/ (R), /ay/ (#), /iay/ (K), /luen/ (49), /iun/ (&), / / (3b),
/i) ®), fui/ (&), / /&), /i) (&), /i /@A), /u/ (), /iu/(B), /iu/
(®),/ /&), /i / (W), /ai/ (\), /a/ (B), /ia/ (B), and /1 / (R).

Liu Zemin (2007:8-9) identifies 46 finals in RUIJIH Hakka (using Zetan Township
and Renli Village as examples): // (R), /a/ (%), /i/ (tk), Je/ (%), / / (&),

Jue/ (39), o/ (2), /u/ (), /| (B), [/ (), /an/ (8). fia (), /i ] (%), fen/
(1), /u/ (%), fon/ (55), / v/ (%), /an/ (¥), /i / (&), /in/ (X), /e / (#8), /uin/
(&), /io/ (#), / [ (&), /a/ (%), /iu/ (&), /in/ (&), /un/ (), / /(*ﬁ“} (/ )/

(&), /iu/ (%), /i / (RB), /u / (B), /iu / (&), /juin/ (%), /lun/ (2), /i
fian/ (F), /i / (&), /i / (&), [ie/ (%), /in/ (&), [ioy/ (%), /i / (), /ui/
(i), and /y / (m/n) (ERME).

2.4 Tones

2.4.1 Single-Character Tones Yan Sen (1986:38) identifies six tones in Rui-
jin dialect: Yin Ping (55, 3&), Yang Ping (35, &), Shang Sheng (21, &), Qu Sheng
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(53, A), Yin Ru (2, 7X), and Yang Ru (5, £).

Luo Zhaojin (1989:28-29) identifies six tones in Ruijin dialect: Yin Ping (55,
X), Yang Ping (24, #), Shang Sheng (11, #2), Qu Sheng (42, =), Yin Ru (2, %),
and Yang Ru (5, B). Yin Ping and Yang Ru are high-level tones, Yang Ping is
a mid-rising tone, Shang Sheng and Yin Ru are low tones, and Qu Sheng is a
mid-falling tone.

Liu Lunxin (2001:73) identifies seven tones in Ruijin Hakka (using Xianghu
Town and Yeping Township as examples): Yin Ping (44, %), Yang Ping (24,
M), Shang Sheng (21, &), Yin Qu (42, @), Yang Qu (43, i8), Yin Ru (2, t),
and Yang Ru (5, &).

Liu Zemin (2007:9) identifies seven tones in Ruijin Hakka (using Zetan Township
and Renli Village as examples): Yin Ping (44, &), Yang Ping (35, ¥), Shang
Sheng (212, 0), Yin Qu (42, %), Yang Qu (51, X), Yin Ru (2, —), and Yang
Ru (4, #5). Yin Ping is a high-level tone, Yang Ping is a mid-rising tone, Shang
Sheng is a low-level or low-rising tone, both Yin Qu and Yang Qu are falling
tones, Yin Ru is a low tone, and Yang Ru is a high tone. Entering tones are
checked tones with glottal stops (ibid.:3-4).

Based on previous research, Yin Ping is transcribed as 55 or 44, Yang Ping as
35 or 24, Shang Sheng as 21, 11, or 212, and Yang Ru as 5 or 4. Only Yin
Ru is consistently transcribed as 2. Whether Yin Qu and Yang Qu should be
merged into a single Qu Sheng is key to determining the number of tones in
Ruijin dialect. If merged, the tone value is transcribed as 53 or 42; if separated,
Yang Qu is transcribed as 43 or 51 and Yin Qu as 42.

2.4.2 Tone Sandhi in Two-Character Combinations Luo Zhaojin
(1989:29-33) argues that among the six tones in Ruijin speech, only entering
tones do not undergo sandhi, while Yin Ping, Yang Ping, Shang Sheng, and
Qu Sheng all change in connected speech. However, the sandhi is not entirely
regular; only most characters of the same tone category show consistent
changes, while a minority maintain their base tone. Yin Ping changes to 24
before another character; Yang Ping changes to 22 after Yin Ping, Shang Sheng,
Qu Sheng, or entering tones, and to 55 after Yang Ping; Shang Sheng changes
to 45 before another character; Qu Sheng changes to 55 before and 21 after
another character. The study also discusses neutral tone sandhi (ibid.:32-33).

Liu Zemin (2007:16-19) identifies three types of tone sandhi in Ruijin two-
character combinations: Shang Sheng sandhi, Yang Ping sandhi, and reduplica-
tion sandhi. (1) Shang Sheng sandhi is the most common. In two-character
combinations, when Shang Sheng occurs as the first character, it generally
changes to Yin Ping. However, except when the second character is also Shang
Sheng (where all words undergo sandhi), there are exceptions when other tones
serve as the second character. Most of these exceptions are literary readings
with strong written-language characteristics. (2) Yang Ping sandhi. When two
Yang Ping characters combine, the second changes to Yin Ping. However, some
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two-character combinations do not undergo sandhi, mostly verb-object construc-
tions. A small number of Yang Ping characters also undergo sandhi after non-
Yang Ping characters, likewise changing to Yin Ping. (3) Reduplication sandhi.
Reduplicated words in Ruijin also undergo sandhi. Reduplicated address terms
seem to undergo a type of analogical sandhi, where nearly all preceding sylla-
bles in unchecked-tone words become Yin Qu and following syllables become
Yang Ping. One exception is the word nen® nen® (843, “mother”), which does
not change. However, in the new-style pronunciation of younger speakers, some
reduplicated address terms are pronounced with two Yin Ping tones. Redupli-
cated forms of personal names are commonly used as nicknames in Ruijin, and
Yang Ping characters in these nicknames frequently undergo sandhi following
the pattern described above for reduplicated address terms. All reduplicated
entering-tone words remain unchanged.

3. Experimental Setup

Recording took place in a hotel room in Ruijin City. The indoor environment
was relatively quiet, meeting basic requirements for tone collection. Equipment
included a laptop (ThinkPad e570c), condenser microphone (SONY ECM-44B),
external sound card (SBX Sound Blaster), with a sampling rate of 22050 Hz, 16-
bit resolution, and mono channel. Audio segmentation was completed in Adobe
Audition 3.0. Fundamental frequency (F0) extraction was performed in Praat
using scripts written by the Peking University Phonetics Laboratory. Twenty
points were extracted for unchecked tones and fifteen points for checked tones.
Data analysis and processing were completed in Excel.

Four speakers participated: two males and two females, all from a middle school
in Ruijin City, native Ruijin speakers currently residing in Xianghu Town. Male
speaker 1 (m1l) was 17 years old; male speaker 2 (m2) was 17 years old; female
speaker 1 (f1) was 17 years old; and female speaker 2 (£2) was 16 years old. The
average age was 16.75 years. All four speakers were fluent in both Mandarin
and Ruijin dialect, and spoke no other dialects.

Speakers read single characters and two-character words in Ruijin dialect at normal speech rat:
Ruijin Dialect Single-Character Word List

Each tone combination included five two-character words (except for some combinations with f
Ruijin Dialect Two-Character Word List

The single-character and two-character word lists were adapted from An
Overview of Jiangxi Hakka Dialects (Liu Lunxin 2001) and A Study of the Rui-
jin Dialect (Liu Zemin 2007), and were revised and reviewed by Liu Qingqing,
a teacher at Ruijin No. 3 Middle School. The author takes responsibility for
any errors in the word lists.

4. Acoustic Analysis of Single-Character Tones

The analysis procedure for single-character tones was as follows:
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First, audio segmentation and naming. Using Adobe Audition 3.0, the audio
was segmented into individual characters and renamed.

Second, FO and duration extraction. FO and duration were extracted for each
single character in Praat, with twenty points extracted for unchecked tones (Yin
Ping, Yang Ping, Shang Sheng, Yin Qu, and Yang Qu) and fifteen points for
checked tones (Yin Ru and Yang Ru). Praat scripts were written by the Peking
University Phonetics Laboratory.

Third, FO conversion to semitones. The extracted FO data were saved in Excel
and converted to semitones using the semitone method. Since FO varies across
individual speakers and between genders, direct comparison is not possible, ne-
cessitating normalization. This study employs the semitone method, developed
by Liu Fu. “The relationship between F0O changes and human auditory percep-
tion is generally logarithmic; logarithmic processing makes these values closer
to human perception. .. Current international research on tone and intonation
still uses this method to convert FO to semitones. The semitone method intro-
duces the concept of twelve-tone equal temperament from Western music, where
standard A = 440 Hz and a pitch one octave higher has double the frequency”
(Kong Jiangping 2015:64). The specific calculation formula (ibid.) is: semitone
= 12 x log,(f;/f;), where f; is the measured FO value at each point and f, is
the minimum value within each speaker’s pitch range (Li Xuan; Wang Feng
2016:181).

Fourth, semitone plotting. Semitone data were plotted as line graphs in Excel,
with the x-axis representing extraction points and the y-axis representing semi-
tones. The y-axis was adjusted based on the maximum and minimum semitone
values for each tone. Tone values were marked with reference to the (quarter-
divided) y-axis.

Fifth, single-character tone analysis. First, differences in tonal patterns and
values between male and female speakers were analyzed. Finally, based on both
male and female speakers, the tonal patterns and values for new-style Ruijin
Hakka were determined.

Analysis revealed that male speakers’ single-character tone range (see left panel
of Figure 2) falls between 1.8 and 7, approximately 5 semitones, with roughly
1.3 semitones between each degree. Female speakers’ single-character tone range
(see right panel of Figure 2) falls between 8 and 16, approximately 8 semitones,
with roughly 2 semitones between each degree. Female speakers’ tone range is
higher than male speakers’. The semitone plots for male and female speakers
are shown below:

[Figure 2: see original paper|: Semitone plots for male speakers (left) and female
speakers (right)

Figure 2 shows that male speakers have smaller minimum and maximum semi-
tone values and a narrower range than female speakers. The following analysis
examines differences between male speakers (hereinafter M) and female speak-
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ers (hereinafter F) across individual tones. For Yin Ping, both M and F show
slightly declining curves rather than straight lines, indicating that level tones
are not completely flat (Liu Wen; Yang Zhenghui; Kong Jiangping 2017:17).
Yin Ping is transcribed as 43 for M and 33 for F. For Yang Ping, both male
and female speakers show falling-rising contours, transcribed as 324 for M and
323 for F. For Shang Sheng, M shows a mid-falling-rising contour while F shows
a mid-falling contour, transcribed as 312 for M and 31 for F. For Yin Qu, M
shows a high-falling contour while F shows a mid-falling contour, transcribed as
41 for M and 31 for F. For Yang Qu, both M and F show high-falling contours,
transcribed as 41 for both. For Yin Ru, both M and F show high-falling con-
tours, transcribed as 41 for both. For Yang Ru, M shows a high-falling contour
while F shows a high-level contour, transcribed as 54 for M and 5 for F.

Following the analysis of male and female speakers’ single-character tone semi-
tone curves, the combined semitone curve for new-style Ruijin Hakka (based on
both genders) is presented below:

Figure 3 shows that the single-character tone range for new-style Ruijin Hakka
falls between 5 and 12, approximately 7 semitones, with roughly 1.7 semitones
between each degree. Yin Ping is a mid-level tone, transcribed as 33. Yang Ping
is a falling-rising contour, transcribed as 323. Shang Sheng is a mid-falling tone,
transcribed as 31. Yin Qu is a mid-falling tone, transcribed as 31. Yang Qu is
a high-falling tone, transcribed as 41. Yin Ru is a mid-falling tone, transcribed
as 41. Yang Ru is a high-level tone, transcribed as 4.

5. Acoustic Analysis of Two-Character Tones

The first four steps of two-character tone analysis (segmentation into two-
character units and renaming, F0O extraction, semitone conversion, and plotting)
follow the same procedure as single-character tone analysis, with the additional
requirement that data for initial and final characters be separated by one
column in Excel. The final step is two-character tone analysis, examining
patterns and values for new-style Ruijin Hakka based on both male and female
speakers from two perspectives: (1) with the same initial tone and seven
different final tones, and (2) with the same final tone and seven different initial
tones.

The semitone plot for two-character combinations with Yin Ping as the initial
tone and Yin Ping as the final tone is shown below:

[Figure 4: see original paper]: Semitone plots for two-character tones with Yin
Ping as initial (left) and Yin Ping as final (right)

The left panel of Figure 4 shows Yin Ping (33) as the initial tone with seven
different final tones, spanning approximately 6 semitones with roughly 1.5 semi-
tones between each degree. When the final tone is Yin Ping or Yin Qu, the
initial Yin Ping changes from 33 to 34; when the final is Yang Ping, the initial
changes from 33 to 434; when the final is Shang Sheng or Yang Qu, the initial
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changes from 33 to 334; when the final is Yin Ru, the initial changes from 33
to 433. With Yin Ping as the initial, the final Yin Ping changes from 33 to 44;
Yang Ping changes from 323 to 42; Yin Qu changes from 31 to 32; Yang Qu
changes from 41 to 51; Yin Ru changes from 41 to 42. When the final is Yang
Ru, the initial Yin Ping does not change. With Yin Ping as the initial, final
Shang Sheng or Yang Ru do not change.

The right panel of Figure 4 shows Yin Ping (33) as the final tone with seven
different initial tones, spanning approximately 5 semitones with roughly 1.3
semitones between each degree. When the initial is Yin Ping, the final Yin Ping
changes from 33 to 43; when the initial is Shang Sheng, the final changes from
33 to 42; when the initial is Yin Ru, the final changes from 33 to 32; when the
initial is Yang Ru, the final changes from 33 to 44. With Yin Ping as the final,
initial Yang Ping changes from 323 to 212; Shang Sheng changes from 31 to
322; Yin Qu changes from 31 to 32; Yang Qu changes from 41 to 42; Yin Ru
changes from 41 to 42; Yang Ru changes from 4 to 5. When the initial is Yang
Ping, Yin Qu, or Yang Qu, the final Yin Ping does not change. With Yin Ping
as the final, the initial Yin Ping does not change.

The semitone plot for two-character combinations with Yang Ping as the initial
tone and Yang Ping as the final tone is shown below:

[Figure 5: see original paper]: Semitone plots for two-character tones with Yang
Ping as initial (left) and Yang Ping as final (right)

The left panel of Figure 5 shows Yang Ping (323) as the initial tone with seven
different final tones, spanning approximately 8 semitones with roughly 2.1 semi-
tones between each degree. When the final is Yin Ping, Shang Sheng, Yang Qu,
or Yang Ru, the initial Yang Ping changes from 323 to 23; when the final is
Yang Ping, the initial changes from 323 to 24. With Yang Ping as the initial,
the final Yin Ping changes from 33 to 44; Yang Ping changes from 323 to 212;
Shang Sheng changes from 31 to 53; Yin Qu changes from 31 to 52; Yang Qu
changes from 41 to 53; Yin Ru changes from 41 to 53. When the final is Yin
Qu or Yin Ru, the initial Yang Ping does not change. With Yang Ping as the
initial, the final Yang Ru does not change.

The right panel of Figure 5 shows Yang Ping (323) as the final tone with seven
different initial tones, spanning approximately 9 semitones with roughly 2.2
semitones between each degree. When the initial is Yin Ping, the final Yang
Ping changes from 323 to 43; when the initial is Yang Ping, the final changes
from 323 to 212; when the initial is Shang Sheng or Yang Qu, the final changes
from 323 to 33; when the initial is Yang Ru, the final changes from 323 to 32.
With Yang Ping as the final, the initial Yin Ping changes from 33 to 44; Yang
Ping changes from 323 to 223; Shang Sheng changes from 31 to 33; Yin Qu
changes from 31 to 44; Yang Qu changes from 41 to 43; Yin Ru changes from
41 to 43; Yang Ru changes from 4 to 5. When the initial is Yin Qu or Yin Ru,
the final Yang Ping does not change.

The semitone plot for two-character combinations with Shang Sheng as the
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initial tone and Shang Sheng as the final tone is shown below:

[Figure 6: see original paper]: Semitone plots for two-character tones with Shang
Sheng as initial (left) and Shang Sheng as final (right)

The left panel of Figure 6 shows Shang Sheng (31) as the initial tone with
seven different final tones, spanning approximately 6 semitones with roughly
1.4 semitones between each degree. When the final is Yin Ping, Yin Qu, or Yin
Ru, the initial Shang Sheng changes from 323 to 33; when the final is Shang
Sheng, the initial changes from 323 to 35; when the final is Yang Qu or Yang
Ru, the initial changes from 323 to 43. With Shang Sheng as the initial, the
final Yin Ping changes from 33 to 43; Shang Sheng changes from 31 to 41; Yin
Qu changes from 31 to 42; Yang Qu changes from 41 to 52; Yin Ru changes
from 41 to 52. When the final is Yang Ping, the initial Shang Sheng does not
change. With Shang Sheng as the initial, the final Yang Ping or Yang Ru does
not change.

The right panel of Figure 6 shows Shang Sheng (31) as the final tone with
seven different initial tones, spanning approximately 7 semitones with roughly
2 semitones between each degree. When the initial is Yin Ping, the final Shang
Sheng changes from 323 to 31; when the initial is Yang Ping, the final changes
from 323 to 42; when the initial is Yin Qu, the final changes from 323 to 32;
when the initial is Yang Qu, the final changes from 323 to 32; when the initial
is Yin Ru, the final changes from 323 to 31; when the initial is Yang Ru, the
final changes from 323 to 42. With Shang Sheng as the final, the initial Yin
Ping changes from 33 to 334; Yang Ping changes from 323 to 223; Shang Sheng
changes from 31 to 33; Yin Qu changes from 31 to 33; Yang Qu changes from
41 to 42; Yin Ru changes from 41 to 43; Yang Ru changes from 4 to 5. When
the initial is Shang Sheng, the final Shang Sheng does not change. With Shang
Sheng as the final, the initial Shang Sheng does not change.

The semitone plot for two-character combinations with Yin Qu as the initial
tone and Yin Qu as the final tone is shown below:

[Figure 7: see original paper]: Semitone plots for two-character tones with Yin
Qu as initial (left) and Yin Qu as final (right)

The left panel of Figure 7 shows Yin Qu (31) as the initial tone with seven differ-
ent final tones, spanning approximately 5 semitones with roughly 1.2 semitones
between each degree. When the final is Yin Ping, Yin Qu, Yang Qu, or Yin
Ru, the initial Yin Qu changes from 31 to 43; when the final is Yang Ping, the
initial changes from 31 to 44; when the final is Shang Sheng, the initial changes
from 31 to 434; when the final is Yang Ru, the initial changes from 31 to 52.
With Yin Qu as the initial, the final Yin Ping changes from 33 to 43; Yang Ping
changes from 323 to 213; Shang Sheng changes from 31 to 42; Yin Ru changes
from 41 to 32. With Yin Qu as the initial, the final Yin Qu, Yang Qu, or Yang
Ru does not change.

The right panel of Figure 7 shows Yin Qu (31) as the final tone with seven
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different initial tones, spanning approximately 7 semitones with roughly 1.7
semitones between each degree. When the initial is Yang Ping, the final Yin Qu
changes from 31 to 41; when the initial is Yang Ru, the final changes from 31
to 42. With Yin Qu as the final, the initial Yang Ping changes from 323 to 212;
Shang Sheng changes from 31 to 32; Yin Qu changes from 31 to 32; Yang Qu
changes from 41 to 32; Yin Ru changes from 41 to 32; Yang Ru changes from
4 to 5. When the initial is Yin Ping, Shang Sheng, Yin Qu, Yang Qu, or Yin
Ru, the final Yin Qu does not change. With Yin Qu as the final, the initial Yin
Ping does not change.

The semitone plot for two-character combinations with Yang Qu as the initial
tone and Yang Qu as the final tone is shown below:

[Figure 8: see original paper]: Semitone plots for two-character tones with Yang
Qu as initial (left) and Yang Qu as final (right)

The left panel of Figure 8 shows Yang Qu (41) as the initial tone with seven
different final tones, spanning approximately 6 semitones with roughly 1.5 semi-
tones between each degree. When the final is Yin Ping, Yang Ping, Shang
Sheng, Yang Qu, or Yin Ru, the initial Yang Qu changes from 41 to 42; when
the final is Yin Qu or Yang Ru, the initial changes from 41 to 43. With Yang
Qu as the initial, the final Shang Sheng changes from 31 to 42; Yin Qu changes
from 31 to 32; Yang Qu changes from 41 to 31; Yin Ru changes from 41 to 32.
With Yang Qu as the initial, the final Yin Ping, Yang Ping, or Yang Ru does
not change.

The right panel of Figure 8 shows Yang Qu (41) as the final tone with seven
different initial tones, spanning approximately 7 semitones with roughly 1.8
semitones between each degree. When the initial is Yang Ping, Shang Sheng,
or Yang Ru, the final Yang Qu changes from 41 to 42; when the initial is Yin
Qu or Yang Qu, the final changes from 41 to 31; when the initial is Yin Ru, the
final changes from 41 to 32. With Yang Qu as the final, the initial Yin Ping
changes from 33 to 34; Yang Ping changes from 323 to 22; Shang Sheng changes
from 31 to 32; Yin Qu changes from 31 to 33; Yang Qu changes from 41 to 32;
Yin Ru changes from 41 to 32; Yang Ru changes from 4 to 5. When the initial
is Yin Ping, the final Yang Qu does not change.

The semitone plot for two-character combinations with Yin Ru as the initial
tone and Yin Ru as the final tone is shown below:

[Figure 9: see original paper]: Semitone plots for two-character tones with Yin
Ru as initial (left) and Yin Ru as final (right)

The left panel of Figure 9 shows Yin Ru (41) as the initial tone with seven
different final tones, spanning approximately 5 semitones with 1.5 semitones
between each degree. When the final is Yin Ping, Shang Sheng, Yin Ru, or
Yang Ru, the initial Yin Ru changes from 41 to 43; when the final is Yang Ping,
Yin Qu, or Yang Qu, the initial changes from 41 to 42. With Yin Ru as the
initial, the final Yin Ping changes from 33 to 43; Yang Ping changes from 323 to
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313; Yang Qu changes from 41 to 42; Yin Ru changes from 41 to 42. With Yin
Ru as the initial, the final Shang Sheng, Yin Qu, or Yang Ru does not change.

The right panel of Figure 9 shows Yin Ru (41) as the final tone with seven
different initial tones, spanning approximately 6 semitones with 1.6 semitones
between each degree. When the initial is Yin Ping, Yang Ping, Yin Ru, or Yang
Ru, the final Yin Ru changes from 41 to 42; when the initial is Yin Qu, the final
changes from 41 to 32; when the initial is Yang Qu, the final changes from 41
to 31. With Yin Ru as the final, the initial Yang Ping changes from 323 to 212;
Shang Sheng changes from 31 to 323; Yin Qu changes from 31 to 32; Yang Qu
changes from 41 to 42; Yin Ru changes from 41 to 43; Yang Ru changes from 4
to 54. When the initial is Shang Sheng, the final Yin Ru does not change. With
Yin Ru as the final, the initial Yin Ping does not change.

The semitone plot for two-character combinations with Yang Ru as the initial
tone and Yang Ru as the final tone is shown below:

[Figure 10: see original paper]: Semitone plots for two-character tones with
Yang Ru as initial (left) and Yang Ru as final (right)

The left panel of Figure 10 shows Yang Ru (54) as the initial tone with seven
different final tones, spanning approximately 7 semitones with 1.7 semitones
between each degree. When the final is Shang Sheng, the initial Yang Ru
changes from 4 to 5. With Yang Ru as the initial, the final Yang Ping changes
from 323 to 311; Shang Sheng changes from 31 to 42; Yang Qu changes from 41
to 42; Yin Ru changes from 41 to 42. When the final is Yin Ping, Yang Ping,
Yin Qu, Yang Qu, Yin Ru, or Yang Ru, the initial Yang Ru does not change.
With Yang Ru as the initial, the final Yin Ping, Yin Qu, or Yang Ru does not
change.

The right panel of Figure 10 shows Yang Ru (54) as the final tone with seven
different initial tones, spanning approximately 6 semitones with 1.3 semitones
between each degree. When the initial is Shang Sheng or Yin Qu, the final Yang
Ru changes from 4 to 3; when the initial is Yang Ru, the final changes from 4 to
54. With Yang Ru as the final, the initial Yang Ping changes from 323 to 211;
Shang Sheng changes from 31 to 32; Yin Qu changes from 31 to 41; Yang Qu
changes from 41 to 32; Yin Ru changes from 41 to 42; Yang Ru changes from 4
to 54. When the initial is Yin Ping, Yang Ping, Yang Ru, or Yin Ru, the final
Yang Ru does not change. With Yang Ru as the final, the initial Yin Ping does
not change.

5.1 Single-Character Tones

Based on experimental analysis, new-style Ruijin Hakka has seven tone cate-
gories in single-character tones. The tone range spans from 5 to 12, approxi-
mately 7 semitones, with roughly 1.7 semitones between each degree. Yin Ping
is a mid-level tone, transcribed as 33; Yang Ping is a mid-low contour tone,
transcribed as 323; Shang Sheng is a mid-falling tone, transcribed as 31; Yin
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Qu is a mid-falling tone, transcribed as 31; Yang Qu is a high-falling tone, tran-
scribed as 41; Yin Ru is a high-falling tone, transcribed as 41; and Yang Ru is
a high-falling tone, transcribed as 4.

Regarding tone categories, this study’s finding of seven categories (Yin Ping,
Yang Ping, Shang Sheng, Yin Qu, Yang Qu, Yin Ru, and Yang Ru) aligns with
the results of An Overview of Jiangxi Hakka Dialects (Liu Lunxin 2001:73) and
A Study of the Ruijin Dialect (Liu Zemin 2007:8-9).

Regarding tonal values, the transcription of new-style Ruijin Hakka in this study differs slightl:

Comparison of tonal values in this study with previous research

The main differences appear in Yang Ping and Yin Ru. This study transcribes
Yang Ping as a contour tone and Yin Ru as a high-falling tone, suggesting that
Yin Ru in new-style Ruijin Hakka shows a tendency toward unchecked syllable
characteristics.

From a phonological perspective, single-character tones can be described using
H, M, and L (Tan Jingjing; Kong Jiangping 2006). Based on this study’s results:
Yin Ping is M, Yang Ping is MLM, Shang Sheng is ML, Yin Qu is ML, Yang
Qu is HL, Yin Ru is HL,, and Yang Ru is H.

Returning to the question raised in the introduction—whether Yin Qu and Yang
Qu should be distinguished in new-style Ruijin Hakka—Liu Zemin (ibid.:10) ar-
gues that compared to Yang Qu, Yin Qu has a lower onset and higher offset with
a slower falling contour, while Yang Qu has a higher onset and lower offset with
shorter duration than Yin Qu. The distinction is not purely a contrast between
high and low register but between gradual and steep falling contours. Thus,
Yin Qu and Yang Qu differ in both FO contour and duration. However, some
studies (Yan Sen 1986:38; Luo Zhaojin 1989:28) treat Yin Qu and Yang Qu as
a single Qu Sheng in Ruijin dialect. This study finds tonal value differences
between Yin Qu and Yang Qu in new-style Ruijin Hakka, but perceptual ex-
periments are needed to definitively determine whether they should be merged
or remain separate. Therefore, the author and Chen Huanmao conducted pre-
liminary tonal perception research in Ruijin in March 2018. The results (Li
Bin, Chen Huanmao 2018:32-36) indicate that native Ruijin speakers cannot
distinguish Yin Qu from Yang Qu when only FO is manipulated while duration
remains constant. Further perceptual experiments will be conducted to verify
whether Yin Qu and Yang Qu are merging.

5.2 Two-Character Tone Sandhi

The acoustic analysis section examined two-character tone sandhi in
Tone sandhi patterns for T+X in new-style Ruijin Hakka

(Note: In Table 4, “+” after a tone indicates initial-character change; “+” before
a tone indicates final-character change. Blank cells indicate no change in either
character.)
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From a phonological perspective, T+X sandhi patterns fall into two types:
sandhi and no change. Sandhi includes three patterns: initial-character change,
final-character change, and both-character change. Initial-character change oc-
curs in 10 combinations: Yin Ping-Shang Sheng, Yin Ping-Yin Qu, Yin Ping-
Yang Qu, Yang Ping-Yang Ru, Shang Sheng-Yang Ru, Shang Sheng-Yang Ru,
Yin Qu-Yin Ru, Yin Qu-Yang Ru, Yang Qu-Yin Qu, Yang Qu-Yang Ru, and
Yin Ru-Yang Qu. Final-character change occurs in 7 combinations: Yang Ping-
Yang Ping, Yang Ping-Yin Qu, Yang Ping-Yin Ru, Yang Qu-Shang Sheng, Yang
Qu-Yang Qu, Yang Ru-Shang Sheng, and Yang Ru-Yin Ru. Both-character
change occurs in 16 combinations: Yin Ping-Yin Ping, Yin Ping-Yang Ping,
Yin Ping-Yin Ru, Yang Ping-Yin Ping, Yang Ping-Shang Sheng, Yang Ping-
Yang Qu, Shang Sheng-Yin Ping, Shang Sheng-Shang Sheng, Shang Sheng-Yin
Qu, Shang Sheng-Yin Ru, Yin Qu-Yin Ping, Yin Qu-Yang Ping, Yin Qu-Shang
Sheng, Yin Ru-Yin Ping, Yin Ru-Yang Ping, and Yin Ru-Yin Ru. Thus, in
T+X combinations, new-style Ruijin Hakka primarily exhibits both-character
change, followed by initial-character change, and finally final-character change.

In addition to sandhi, new-style Ruijin Hakka also shows cases of no change in
two-character combinations. When Yin Ping is the initial, final Shang Sheng,
Yin Qu, or Yang Qu do not change; when Yang Ping is the initial, final Yang
Ru does not change; when Shang Sheng is the initial, final Yang Qu or Yang Ru
does not change; when Yin Qu is the initial, final Yin Qu, Yang Qu, Yin Ru,
or Yang Ru does not change; when Yang Qu is the initial, final Yin Ping, Yang
Ping, Yin Qu, or Yang Ru does not change; when Yin Ru is the initial, final
Shang Sheng, Yin Qu, Yang Qu, or Yang Ru does not change. When Yang Ping,
Yin Qu, or Yin Ru is the final, the initial Yang Ping does not change; when
Shang Sheng or Yang Qu is the final, the initial Yang Ru does not change; when
Yang Ping, Shang Sheng, or Yin Ru is the final, the initial Yang Ru does not
change. The combinations Yin Ping-Yang Ru, Shang Sheng-Yang Ping, Yang
Qu-Yin Ping, Yang Qu-Yang Ping, Yang Qu-Yin Ru, Yang Ru-Yin Ping, Yang
Ru-Yin Qu, Yang Ru-Yang Qu, and Yang Ru-Yang Ru show no change in either
character.

The sandhi patterns for X+T combinations (where X represents seven possible final tones and
Tone sandhi patterns for X4+T in new-style Ruijin Hakka

(Note: In Table 5, “+” before a tone indicates final-character change; “+” after
a tone indicates initial-character change. Blank cells indicate no change in either
character.)

From a phonological perspective, X+T sandhi patterns fall into two types:
sandhi and no change. Sandhi includes three patterns: initial-character change,
final-character change, and both-character change. Initial-character change oc-
curs in 12 combinations: Yang Ping-Yin Ping, Yin Qu-Yang Ping, Yin Qu-Shang
Sheng, Yin Ru-Yang Ping, Shang Sheng-Shang Sheng, Yin Ru-Shang Sheng,
Yang Qu-Yin Qu, Yin Ping-Yang Qu, Yang Ping-Yang Qu, Shang Sheng-Yin Ru,
Yang Ping-Yang Ru, Yang Ru-Yang Ru, and Yin Ru-Yang Ru. Final-character
change occurs in 10 combinations: Yin Ping-Yin Ping, Shang Sheng-Yin Ping,
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Yang Ru-Yin Ping, Yang Ru-Yang Ping, Yang Qu-Shang Sheng, Yang Ru-Shang
Sheng, Yang Ru-Yin Qu, Yin Ru-Yang Qu, Yin Ping-Yin Ru, and Shang Sheng-
Yang Ru. Both-character change occurs in 15 combinations: Shang Sheng-Yin
Ping, Yin Ru-Yin Ping, Yin Ping-Yang Ping, Yang Ping-Yang Ping, Shang
Sheng-Yang Ping, Yang Qu-Yang Ping, Yang Ping-Shang Sheng, Yang Ping-
Yin Qu, Yin Qu-Yang Qu, Yang Qu-Yang Qu, Yang Ping-Yin Ru, Yin Qu-Yin
Ru, Yang Qu-Yin Ru, Yin Ru-Yin Ru, and Yin Qu-Yang Ru. Thus, in X+T
combinations, new-style Ruijin Hakka primarily exhibits both-character change,
followed by initial-character change, and finally final-character change.

In addition to sandhi, new-style Ruijin Hakka also shows cases of no change.
When Yin Ping is the final, the initial Yin Ping or Yang Ru does not change;
when the final is Yang Ping, the initial Yang Ru does not change; when the final
is Shang Sheng, the initial Yang Qu or Yang Ru does not change; when the final
is Yin Qu, the initial Yang Ru does not change; when the final is Yang Qu, the
initial Yin Ru does not change; when the final is Yin Ru, the initial Yang Qu
does not change; when Yang Ru is the final, the initial Yang Ping, Shang Sheng,
Yang Qu, or Yin Ru does not change. When Yin Ping is the initial, the final
Shang Sheng or Yang Qu does not change; when the initial is Yang Ping, the
final Yin Ping or Yang Ru does not change; when Shang Sheng is the initial, the
final Shang Sheng or Yin Ru does not change; when Yin Qu is the initial, the
final Yang Ping or Shang Sheng does not change; when Yang Qu is the initial,
the final Yin Qu or Yang Ru does not change; when Yin Ru is the initial, the
final Yang Ping, Shang Sheng, or Yang Ru does not change. The combinations
Shang Sheng-Yin Ping, Yin Qu-Yin Ping, Yang Qu-Yin Ping, Yang Qu-Shang
Sheng, Yin Ping-Yin Qu, Shang Sheng-Yin Qu, Yin Qu-Yin Qu, Yin Ru-Yin Qu,
Shang Sheng-Yang Qu, Yang Ru-Yang Qu, Yin Qu-Yin Ru, Yang Qu-Yin Ru,
Yin Ping-Yang Ru, and Yang Ru-Yang Ru show no change in either character.

Returning to the question raised in the introduction—whether entering tones
undergo sandhi in two-character combinations in new-style Ruijin Hakka—
previous studies (Luo Zhaojin 1989:29; Liu Zemin 2007:16-19) argue that
except for entering tones, all other tones undergo sandhi in two-character
combinations. This study’s findings show that in T+X combinations: when
Yang Ping is the initial, the final Yang Ru does not change; when Shang Sheng
is the initial, the final Yang Ru does not change; when Yin Qu is the initial,
the final Yin Ru or Yang Ru does not change; when Yang Qu is the initial, the
final Yang Ru does not change; when Yin Ru is the initial, the final Yang Ru
does not change. When Shang Sheng or Yang Qu is the final, the initial Yang
Ru does not change; when Yin Ru is the final, the initial Yang Ru does not
change. The combinations Yin Ping-Yang Ru, Yang Qu-Yin Ru, Yang Ru-Yin
Ping, Yang Ru-Yin Qu, Yang Ru-Yang Qu, and Yang Ru-Yang Ru show no
change in either character. In X+T combinations: when Yin Ping is the final,
the initial Yang Ru does not change; when the final is Yang Ping, the initial
Yang Ru does not change; when the final is Shang Sheng, the initial Yang Ru
does not change; when the final is Yin Qu, the initial Yang Ru does not change;
when the final is Yang Qu, the initial Yin Ru does not change; when Yang Ru
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is the final, the initial Yin Ru does not change. When the initial is Yang Ping,
the final Yang Ru does not change; when Shang Sheng is the initial, the final
Yin Ru does not change; when Yang Qu is the initial, the final Yang Ru does
not change; when Yin Ru is the initial, the final Yang Ru does not change.
The combinations Yin Ru-Yin Qu, Yang Ru-Yang Qu, Yin Qu-Yin Ru, Yang
Qu-Yin Ru, Yin Ping-Yang Ru, and Yang Ru-Yang Ru show no change in
either character.

5.3 The Issue of Yin Ru De-checking

In single-character tones, Yin Ru is transcribed as 41, showing a tendency to-
ward de-checking. In two-character T+X or X+T combinations, Yin Ru be-
comes an unchecked tone whether it appears as the initial or final character.

5.4 Limitations

With only two male and two female speakers, and only two examples each for
the Yang Ping-Yang Ping and Yin Qu-Yang Ru combinations, the sample size
is limited. Therefore, more speakers and additional single-character and two-
character tones must be investigated to definitively establish the tone categories,
values, and sandhi patterns of new-style Ruijin Hakka.

Conclusion

This study yields two principal conclusions. (1) New-style Ruijin Hakka has
seven tone categories in single-character tones: Yin Ping is a mid-level tone,
transcribed as 33; Yang Ping is a mid-low contour tone, transcribed as 323;
Shang Sheng is a mid-falling tone, transcribed as 31; Yin Qu is a mid-falling
tone, transcribed as 31; Yang Qu is a high-falling tone, transcribed as 41; Yin
Ru is a high-falling tone, transcribed as 41; and Yang Ru is a high-falling tone,
transcribed as 4. (2) Two-character tones in new-style Ruijin Hakka exhibit two
patterns: tone sandhi and no change. Tone sandhi includes three types: initial-
character change, final-character change, and both-character change. In T4+X
or X+T combinations, both-character change predominates. The tone that
remains unchanged in two-character combinations is primarily Yang Ru, which
does not change when occurring as the final character in T+X combinations or
as the initial character in X+T combinations.
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