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This study compared the effectiveness of two teaching methods on the pro-
duction of Mandarin Tone 3 by English-speaking students. The control group
(n=12) received pitch direction-focused instruction in which Tone 3 was
introduced as a falling-rising contour tone while the experimental group (n=12)
received pitch height-focused instruction in which Tone 3 was introduced as a
low level tone. The ability to produce this tone in monosyllabic words, disyllabic
words and sentences was assessed after 1 month, 2 months, and 3 months of
instruction. The results showed that the pitch height-focused teaching method
improved Tone 3 production in connected tonal environments at the sentence
level, whereas the pitch direction-focused teaching method was more effective
in training students to produce this tone in isolation. More importantly, unlike
the pitch direction-focused method, the effectiveness of the pitch height-focused
teaching method generalized to new words. It helped L2 learners to develop a
self-learning skill for pronouncing unfamiliar words.
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Introduction

Mandarin Chinese is a tonal language. It uses four tones to differentiate lexical
meaning. Therefore, mispronouncing the tones is not just a matter of having an ac-
cent; it changes the meaning of the words and could cause misunderstanding during
communication. A few studies conducted to examine the production of Mandarin
Chinese tones by American students found that American students have difficulty
pronouncing Mandarin tones accurately (e.g., Chen 1997; He 2014; Miracle 1989;
Shen 1989; Wang 2003; Yang 2016; Zhang 2014). For the purpose of improving tone
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perception and/or production accuracy, various types of teaching/training methods
have been proposed and tested. Perceptual training in a laboratory setting, which
asks students to listen to audio recordings of target tones and then identify and/
or discriminate between the tones has been shown to improve perception and/or
production of isolated tones by American learners (Wang et al. 2003, Wayland & Li
2008). In addition, audio-visual training in which a visual display of pitch contours
of the Mandarin tones was simultaneously presented with audio playback has been
shown to improve trainees’ tonal production accuracy in connected speech (Wang
2012). Recently, several researchers (Yang 2016; Wen & Yan 2015; Zhang 2014) ar-
gued that the teaching method in which Tone 3 is introduced as a falling-rising tone
in a classroom setting may have been responsible for production errors of Tone 3 in
coarticulated tonal environments in disyllabic words or in sentences, and proposed
an alternative teaching method with Tone 3 being introduced to students as a low
tone. However, empirical evidence attesting to the effectiveness of this novel peda-
gogical method on Tone 3 production accuracy among English-speaking learners
in a classroom setting is currently lacking. This pioneering study aimed to fill this
research gap. It compared and contrasted the efficacy of two teaching methods on
Tone 3 production accuracy in monosyllables, disyllables, and sentences. In one
method, students’ attention was drawn to Tone 3’s pitch contour, whereas the other
method stressed its pitch height characteristics.

1.1 Phonological and phonetic features of Tone 3 and its description in
textbooks

Isolated Tone 3 is described as a low dipping tone (falling-rising) with pitch values
of 214 according to Chao’s tone letters, where 1 represents the speaker’s lowest
pitch range and 5, the highest (Chao 1930). However, the pitch contour of Tone
3 undergoes changes conditioned by neighboring tones, a phenomenon known
as tone sandhi. There are two sandhi patterns involving Tone 3. In a phrase or a
sentence-medial position, its full pitch contour [214] is truncated to a half Tone 3
with a falling pitch contour [21], but changes to a rising tone [35] or Tone 2 before
another Tone 3 (Duanmu 2000). Interestingly, Zhang and Lai (2010) found that
Mandarin speakers produced Tone 3+Tone 3 disyllabic non-words less accurately
than disyllabic containing Tone 3 and any other tones, suggesting that, due to its
stronger phonetic basis, the 214—>21 sandhi rule is more accurately applied than
the 21435 rule. Recently, Shi and Ran (2011) argued that the underlying repre-
sentation of Tone 3 is a low level tone [11] and that the surface falling [21] and
falling-rising [214] tones are both allophones of Tone 3. They claimed that the ini-
tial pitch value of 2 in the 214 contour represents an on-glide due to physiological
adjustment whereas the ending pitch value of 4 is a boundary off-glide.
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In comparison to Tone 2 which also has a falling-rising pitch shape despite be-
ing transcribed as a rising [35] tone, Tone 3 has a lower onset, a lower offset, a lower
and later turning point (Xu 1997) and a larger decrease in fundamental frequency
(FO) from the onset of the tone to the turning point (Moore & Jongman 1997).

In the three most popular Chinese textbooks, Integrated Chinese (Liu et al.
2010), New Practical Chinese Reader (Liu 2010) and Chinese Link (Wu et al.
2011), used in North America for novice learners to study beginning Chinese,
Tone 3 is introduced as a tone with a pitch value of 214 as illustrated in Figure 1
below.

First Tone Second Tone Third Tone Fourth Tone

= NWwW b 0

Figure 1. Diagrammed lexical tones in the textbook Integrated Chinese, Level 1 Part 1;
page 8

In these textbooks, Tone 3 exhibits an early turning point with a longer rising por-
tion than the falling portion (shown in Figure 1 above). Xu (1997), on the other
hand, describes Tone 3 with a turning point in the middle of the tonal duration.
Despite a note made in the textbooks to indicate that Tone 3 is produced as a half
tone [21] in connected speech, the visual representation of the full pitch shape
shown in the textbooks gives students the impression that the rising portion is
the most salient feature of this tone and, therefore, needs to be fully produced. In
addition, the high offset pitch value [4] of Tone 3 as displayed in Figure 1 obscures
its main characteristic as a low register tone.

1.2 The studies on the production of Tone 3 by L2 learners and the
implications for teaching pedagogy

A few studies found that Tone 3 is often mispronounced by English speaking
learners as Tone 2 both in isolation (Wang 2003) and in coarticulated tonal envi-
ronments where tones are produced in connected discourse (Chen 1997; He 2013;
Miracle 1989; Shen 1989; Wen & Yan 2015; Yang 2016; Zhang 2014). As described
earlier, in isolation, both Tone 2 and Tone 3 are similar in their overall pitch shape,
namely falling-rising contour. However, the rising portion of the tone is always
maintained in the production of Tone 2, but it is truncated in connected speech for
Tone 3. Therefore, the mispronunciation of Tone 3 as Tone 2 in connected speech
might have stemmed from explicit instruction that emphasizes the rising portion
of the Tone 3 as shown in the textbooks. It was also found by Zhang (2014) and
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Yang (2016) that American learners often produce Tone 3 as the full Tone 3, rather
than the half Tone 3 according to the tonal sandhi rule discussed above. Based on
the analysis of errors of Tone 3 in previous studies, “a low tone” teaching method,
where the pitch shape at the onset portion of the tone is highlighted, was proposed
to facilitate acquisition of Tone 3 in coarticulated tonal environments (Yang 2016;
Wen & Yan 2015; Zhang 2014).

1.3 Research question

Previous studies have reported that English speakers often mispronounce
Mandarin Tone 3 as Tone 2. A teaching method that emphasizes the pitch shape of
citation Tone 3, particularly its rising portion, may be responsible for this produc-
tion difficulty. This description of Tone 3 fails to capture variations of its contour
in isolation and in the coarticulatory context of connected speech. Agreeing with
Yang (2016), Wen and Yan (2015), and Zhang (2014) that the traditional teaching
method may have contributed to production errors of Tone 3 among learners, we
decided to compare an alternative teaching approach, in which Tone 3 is described
as a low tone, to the traditional, citation method which emphasizes the falling-ris-
ing shape of its pitch contour. Our research question is: How do different phonetic
representations of Tone 3 used in the classroom teaching affect its acquisition by
English speaking learners?

2. Methodology

2.1 Participants

Twenty-four students participated in the study. All were taking a three-credit be-
ginning Chinese course at a major public university in Canada. The twelve stu-
dents in the experimental group (EG) received pronunciation training with an
explicit description of Tone 3 as a low level tone, whereas the 12 students in the
control group (CG) received pronunciation training with Tone 3 being described
as a falling-rising tone as shown in the textbook Integrated Chinese.

Only students who had no prior background in learning Chinese (fewer than
50 hours) were placed into this very introductory level class. They were in a non-
heritage track as they grew up in a non-Chinese-speaking environment, and their
parents did not speak Chinese or any other dialect of Chinese.
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2.2 Instructor

One experienced female instructor who is a native speaker from China taught
both groups.

2.3 Instruction

Two different instructional methods, namely the pitch direction-focused method
and the pitch-height-focused method were designed and implemented. The con-
trol group received the pitch-direction method of instruction whereas the experi-
mental group received the pitch height-focused instruction.

In the pitch direction-focused method, Tone 3 was introduced to learners as a
falling-rising contour tone as illustrated in Table 1 and Figure 2. Whenever a word
with Tone 3 was mispronounced as a different tone, the students were instructed
to think about its citation contour. The instructor drew the falling-rising pitch
shape in the air and modeled the pronunciation of the word again.

In the pitch height-focused teaching method, Tone 3 was described as having
a low-level pitch shape, where the pitch starts at the speaker’s lowest pitch range
and remains low throughout the syllable as shown in Table 2 and Figure 3. In other
words, the students were explicitly taught to focus on Tone 3’s pitch height rather
than its pitch contour. When an error was made, the students’ attention was drawn
to pitch height and reinforced by the teacher’s modeled pronunciation accompa-
nied by a low-level hand gesture.

Table 1. Description of Tone 3 in pitch direction-focused method

Tones  Mks Descriptions Examples
Tonel 2 Flat and high ma %% (mother)
Tone2 a Low to high ma Ak (hemp)
Tone3 & Falling and rising mi Z (horse)
Tone4 a Go all the way down ma & (to scold)
Tone 1

5 Tone 1

4

3

2

1 Tone 4

o

Figure 2. Visualized Tone 3 in pitch direction-focused method
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Table 2. Description of Tone 3 in pitch height-focused method

Tones  Mks Descriptions Examples
Tonel a Flat and high ma % (mother)
Tone2 & Low to high ma Jik (hemp)
Tone3 a Low (start low and keep low) mi Z (horse)
Tone4 2 Go all the way down ma & (to scold)
Tone1

5 Tone1

4

3

2

T— Tone 4

e

Figure 3. Visualized Tone 3 in pitch height-focused method

2.4 Test stimuli

Students in both groups were administered 3 tone production tests throughout the
semester: 1 month, 2 months, and 3 months after instruction.

A total of 33 stimuli were used in each test (See the Appendix). Of these, 15
were monosyllabic words, 12, disyllabic words, and 6, sentences. For the 15 mono-
syllabic words, 6 were tested words and 9 were fillers. Among the 6 tested words,
3 were learned words and the other 3 were new words. Among the 12 disyllabic
words, 6 were learned and the remaining 6 were new; and half were produced with
Tone 3 on the first syllable with Tones 1, 2, and 4 on the second syllables, whereas
the other half were produced with Tone 3 on the second syllable and Tones 1, 2,
and 4 on the first syllable. For the 6 sentence stimuli, 3 were learned and the other
3 new, and the target words carrying Tone 3 were placed at the beginning, middle,
and final positions of the sentence respectively.

2.5 Test

Stimuli were provided in pinyin and in Chinese characters. All participants were
asked to read each stimulus twice and their second production was used for analy-
sis. The production tests were assigned as part of their oral homework or part of
their midterm/final oral examination.



258 Yunjuan He, Qian Wang, and Ratree Wayland

2.6 Judges

Two native speakers of Mandarin who were Chinese language instructors tran-
scribed the tones produced by participants based on their perception. Answer
sheets were provided. The stimuli were printed with no tonal diacritics. Judges
were requested to put down a tonal diacritic according to the tone they heard
(Wang 2003). The production of Tone 3 was identified as correct pronunciation
if it was categorically correct. If the two judges did not reach an agreement on a
stimulus, a third judge was brought in to transcribe the tone of the stimulus and
the judgment of the majority would rule. Accuracy rates were calculated and sub-
mitted to further statistical analyses.

3. Results

A four-way mixed-design ANOVA was conducted to analyze the differences be-
tween the two groups’ production accuracy rates. The Group (experimental and
control) served as the between-subject factor, while the Tonal Environment (mono-
syllabic words, disyllabic words, sentences), Lexical Context (learned words, new
words), and Test (Test 1 after one month of instruction, Test 2 after two months of
instruction, Test 3 after three months of instruction) were within-subject factors.

The analysis yielded non-significant main effects of Group [F(1,12)=0.010,
p=0.923] and Tonal Environment [F(2,24)=0.133, p=0.876] indicating that nei-
ther group performed significantly better than the other in general and there was
no significant difference in accuracy rates among the three tonal environments. In
contrast, a significant main effect was found for Lexical Context [F(1,24) = 11.445,
p=0.003] and Test [F(2,24) =4.666, p=0.014]. For Lexical Context, the follow-up
t-test revealed, not surprisingly, that learners were significantly more accurate in
producing Tone 3 in learned words (90.2%) than in new words (83.4%) (p=0.000).
Post-hoc pair-wise comparisons (Bonferroni adjusted, p<.05) indicated that stu-
dents’ production accuracy significantly improved after 3 months of instruction in
comparison to the first 2 months (Test 3, 90.3% vs. Test 1, 84.1% vs. Test 2, 85.9%).

More interestingly, a marginally significant Tonal Environment x Group inter-
action (F (2, 21)=3.144, p=0.064) was found, and follow-up t-tests showed that,
for monosyllabic words, the control group was more accurate than the experimen-
tal group (92.1% vs. 82.8%) (p=.000). For disyllabic words, there was no signifi-
cant difference between the two groups (84.5% vs 85.1%) (p =.611). For sentences,
learners in the experimental group were significantly more accurate than learners
in the control group (89.8% vs. 82.4%) (p=.003).
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Figure 4. The mean accuracy percentages for Tone 3 in the two different lexical contexts,
three tonal environments and three tests by two groups of learners

In addition, a marginally significant Lexical Contextx Testx Group interaction
effect [F (2, 21) =3.432, p=0.051] was found. Independent t-tests revealed that
learners in the experimental group produced learned words and new words with
a comparable accuracy rate during Test 1 (p=.259; 84.7% vs. 79.6%) and Test 3
(p=-219; 90.1% vs. 93%), but their production of learned words was significantly
more accurate than new words in Test 2 (p=.002, 93.2% vs. 81.7%). On the other
hand, the control group produced learned words more accurately than new words
in all 3 tests: Test 1 (p =.000; 92.1% vs. 80.1%), Test 2 (p=.016; 87.9% vs. 81.1%)
and Test 3 (p=.013; 93.3% vs. 84.7%). More interestingly, the experimental group
produced new words more accurately than the control group in Test 3 (p=.028;
93.0% vs. 84.7%). No other significant difference was found in other comparisons
between the two groups across Lexical Context and Test.



260 Yunjuan He, Qian Wang, and Ratree Wayland

4. Discussion

This study was designed to explore the effectiveness of two teaching methods,
namely the pitch direction-focused method and the pitch height-focused method
on production accuracy of Mandarin Tone 3 among American English-speaking
students. The results suggested that the pitch direction-focused teaching method
improved learners’ production of Tone 3 in monosyllabic words at a significantly
higher accuracy rate (CG, 92.1% vs. EG, 82.4%), whereas the pitch height-focused
teaching method led to better performance of Tone 3 in sentences (CG, 82.8% vs.
EG, 89.8%). We hypothesized that the pitch direction-focused teaching method
which drew learners’ attention to the falling-rising pitch contour of isolated Tone
3 may have led to students’ conscious attempt to always produce the tone’s entire
pitch contour even in coarticulated contexts at the sentence level, where the rising
portion is often truncated. In addition, the production of Tone 3 with an initial
short falling pitch followed by a longer rising portion, as typically illustrated in
textbooks, caused native speakers to perceive it as Tone 2 in connected speech. In
contrast, the pitch height-focused teaching method makes it easier for students to
distinguish Tone 3 from the other three high tones by simply lowering their pitch
level in a string of tones in a sentence. However, realizing Tone 3 as a low level
tone is relatively difficult in monosyllabic contexts without the pitch level of other
tones for comparison. On the other hand, given the fact that tones rarely occur in
isolation in discourse, the pitch height-focused teaching method is more practical
and beneficial for communicative purposes.

The students taught with the pitch height-focused method displayed produc-
tion errors in both learned (84.7%) and new words (79.6%) when they started
learning the tone. Two months after instruction, their production of learned words
was significantly more accurate than on new words (93.2% vs. 81.7%). However,
after three months of instruction, their performance on learned and new words
was comparable (90.1 vs. 93%), suggesting that the effectiveness of the instruction
was generalized to new words during this time period. In contrast, production
accuracy on new words lagged behind that of learned words across all three tests
(Test 1, 92.1% vs. 80.1%, Test 2; 87.9% vs. 81.1%; Test 3, 93.3% vs. 84.7%) among
students in the control, pitch direction instruction group, suggesting that the ef-
fectiveness of this teaching method did not generalize to novel words and novel
contexts. The patterns of results reported above suggest that the pitch height-fo-
cused method improved students’ pronunciation accuracy of Tone 3 and devel-
oped students’ tonal pronunciation proficiency regardless of the types of lexical
context. Therefore, the pitch height-focused instruction method is recommended
over the pitch direction-focused approach.
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5. Conclusion, limitation, and future research

The results of this study suggest that the pitch height-focused teaching method
works better to teach students to produce tones in coarticulated tonal environ-
ments at the sentence level, which is a skill that is more important for L2 learners,
given that tones are rarely produced in isolation in discourse. Furthermore, the
pitch height-focused teaching method not only improved L2 learners’ production
accuracy of Tone 3 in learned words, but its effectiveness also generalized to new
words.

Pedagogically, describing Tone 3 as a low tone in classroom instruction has
three advantages. First, the description of Tone 3 as a low-level tone draws learn-
ers’ attention to the pitch-height dimension, the main articulation feature of Tone
3, and deemphasizes the rising portion of the tone which is often truncated in con-
nected speech, the misuse of which leads to Tone 2 perception by native speakers
of Mandarin Chinese. Second, low tone is not a “foreign” tone to native English
speakers. An unstressed syllable in English is produced with a lower pitch than a
stressed syllable. As a mnemonic tool, instructors may suggest that students as-
sociate Tone 3 with an unstressed syllable in English to facilitate/encourage a posi-
tive transfer. Third, since creaky voice often accompanies a low tone, producing
Tone 3 as a low tone will also lead students to discover this articulatory feature
and to use it in their production to enhance the perception of Tone 3 by native
Mandarin listeners (Belotel-Grenié & Grenié 1994). In addition to the acoustic
information of pitch, this articulatory feedback may also serve as an additional
tool in student’s attempt to distinguish Tone 3 from other tones in their produc-
tion and perception.

Future research needs to be conducted to compare the effects of instructions
based on the two proposed phonological representations, namely “a low falling
tone” vs. “alow flat tone,” on the acquisition of Tone 3 by L2 learners. Furthermore,
the effects of various teaching methods on Tone 3 production accuracy in sandhi
context, for example, when Tone 3 precedes another Tone 3, should be explored.
As this study examined tonal production accuracy in read speech during a three-
month study period, future research should be extended to spontaneous speech,
and for a longer instruction period. Finally, to see if the results of the current study
generalize to other student populations, learners from different L1 backgrounds
other than English should be tested.
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Appendix

Test 1: Test tokens

Monosyllabic: 15 in total

Six targets: three learned: wit 7L, hio #F, wo #; three new: suififi, tud%, jiang %
Nine fillers: three T1: qié‘k]] s réng?ﬁ R téngi@_; three T2: chuéngﬁ‘i, gué, yunz; three T4: lae
B4 xie 4, zhuan /G

Disyllabic: 12 in total.

Contexts: T3+Tx or Tx+T3

T3+Tx: 6 tokens

Three learned words: T3T1:130 shi # Jif; T3T2: jiti shi/L+; T3T4: qing weniF [¥]
Three new words: T3T1:wéizhuangf¥ %¢; T3T2:winglaift K; T3T4: méi li £ W
Tx+T3: 6 tokens

Three learned words: T1T3: héi ban ZAR; T2T3: shiwitt T F T4T3: bu dong F &
Three new words: T1T3: wéi xian /& [, T2T3: hui lai [l &, T4T3: qi ching A 3%
Sentences: 6 in total; 3 learned words and 3 new words.

Contexts: T3 at the beginning, middle, end.

Three learnt sentences:

T3 beginning: Da kai sh. 77 45,

T3 middle: "Exam" Zhongwén zénme shuo? Exam ¥ X /& 4 it ?

T3 end: Dui bu qi. * T #&,

Three new sentences:

T3 beginning: zhdo dao ta | % %] |

T3 middle: 6. "Jennifer" shi ni gé rén ? Jennifer &%/ M A ?

T3 end: 4. Ta hén ké. #AR 5,

Test 2: Test tokens

Monosyllabic: 15 in total

Six targets: three learned: ji JL, you A, nii &; three new words: chi R, lit 4, shudng ®
Nine fillers: three T1: tuiif, zai %, tuo I%; three T2: hai i, méi 3%, p6 %; three T4: qia 18, r
A, déng B

Disyllabic: 12 in total.

Contexts: T3+Tx or Tx+T3

T3+Tx: 6 tokens

Three learned words: T3T1: Béi jing 4t 7%; T3T2: méi gué % E; T3T4: ji g¢ JLA

Three new words: T3T1: da ché T %; T3T2: chou xing H4T; T3T4: win yan #. 5
Tx+T3: 6 tokens

Three learned words: T1T3: san jié¢ = #; T2T3: Li you 2 &; T4T3: Ri bén H 74X

Three new words: T1T3: fa zhan & /&; T2T3: 6 zu #4H; T4T3: dian tong =
Sentences: 6 in total; 3 learnt and 3 new.

Contexts: T3 at the beginning, middle, end.

Three learnt sentences:

T3 beginning: Ni jido Wang Péng ma? 11 *{ £ i "5 ?

T3 middle: W& gége yé shi laoshi. %, & & . 2 % i,
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T3 end: Tamen dou xing Li. {1254 2,

Three new sentences:

T3 beginning: Gou pa zhizhit ma? 44 {1 ¥ #k 75 2

T3 middle: Zhang shifu zhi hé Licha. 5K i 1 2 8 4 5%,
T3 end: Liozhang jiti pa gui. £ K gt 18 #.

Test 3: Test tokens

Monosyllabic: 15 in total

Six targets: three learned: zhi 2, hén 1R, xido /}>; Six new ség %, zhit £, qido™y
Nine fillers: three T1: wang ¥, hui 4, shao 5%; T2*3: d4 3£, lit ¥, tidn H; T4*3: kui %1, lou
i, que &

Disyllabic: 12 in total.

Contexts: T3+Tx or Tx+T3

T3+Tx: 6 tokens

Three learned words: T3T1: xido gao JNE T3T2: da qia FTER; T3T4: ké shi 7 2
Three new words: T3T1: wit dang & %; T3T1: zou téi & &; T3T4: ndizhi J7 &
Tx+T3: 6 tokens

Three learned words: T1T3: hé shui %3 7k; T2T3: liang didn ?ﬁ, 75 TAT3: yiqi —#
Three new words: T1T3: mo cii #%; T2T3: yong yuin 7K i%; T4T3: zhi shio Z
Sentences: 6 in total; 3 learned and 3 new.

Contexts: T3 at the beginning, middle, end.

Three learnt sentences:

T3 beginning: Jiti yué san hao shi xing qi tian ma? 7LL.ﬂ = % REMRG?

T3 middle: T2 jué de tido wii méi yi si. #1777 Bk 52 % & &,

T3 end: Ta ba kan zhong wén dian ying. #F & # X # %,

Three new sentences:

T3 beginning: Xié zi lian xi jido shang qu le ma? 5 F 4 X L% 7 ?

T3 middle: Fang jian de hao ma bié wang ji. 5 [&] 8 ’7‘55’ T B 510,

T3 end: Ta bl néng shang téi ling jidng. b7 i £ & 4%

wWE

AR T R B EA TN EEH P XEI X AT XF ZFRFWER RN Y
o WA AFERET T RAHFE, WRAF =ZFHRAR, TELRAN
24 FEMEZ T RASFE, WEAF=FH KA. AAFEPREFXFET A
A, AAMAfMEAAHEEEN AR =ZFNCFRCRFRCELE N, XE
%ﬂ%ﬂﬁ?’%*K@Fﬁﬂ%#’ﬁﬁ?ﬁ%mﬁ SRR KR E AT (Rt
T?éﬁmmﬁﬁ%ﬁl% Fo 2) WMRBKFELNEF L TR T FRLFH
FZF, MEARTHFEARFRNLPEHLE. WARFERRTFENEL =
FRELEMRFENES A,

KEH FHE, K&, HFEE
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