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Abstract 

Cantonese speakers tend to mispronounce monosyllabic 

words in Mandarin where both words are homophones in 

Cantonese but not in Mandarin. For example, the words 

„sound‟ and „star‟ are both pronounced sing1 in Cantonese 

but sheng1 and xing1 in Mandarin respectively. This study 

investigated the intelligibility of Cantonese-accented 

Mandarin speech by native Cantonese and Mandarin listeners 

using a disyllabic word transcription task. Results showed 

that Cantonese listeners understand Cantonese-accented 

Mandarin speech better than Mandarin listeners for words 

that correspond to a Cantonese mispronunciation, supporting 

an interlanguage speech intelligibility benefit for listeners. It 

was further shown that this benefit cannot be completely 

accounted for by the similarity of sounds between Cantonese 

and Cantonese-accented Mandarin pronunciations. Issues 

related to the mental representation of Mandarin speech 

sounds in Cantonese listeners will be discussed.  

Index Terms: speech perception, Cantonese, Mandarin 

1. Introduction 

Second-language speech is largely characterized by the 

transfer from the phonological system of the first language 

(L1) to the second language (L2) [1]. In order to understand 

such foreign-accented speech, listeners need to be sensitive to 

the L1-influenced deviations of the non-native speaker so that 

a mispronunciation word is heard as the intended word. This 

raises the question of whether non-native listeners understand 

the L2 speech of someone from the same L1 language 

background better than do native listeners. That is, is there an 

interlanguage speech intelligibility benefit for the listener 

(ISIB-L) arising from the shared L2 phonological system 

between the listener and speaker [2]? Evidence consistent 

with ISIB-L has been observed with dense neighborhood 

words for Spanish listeners in an word transcription task [3], 

Japanese listeners in a sentence transcription task [4] and low 

proficiency Mandarin speakers and listeners in a forced 

choice word identification task [5] in which non-native 

listeners outperformed native English listeners in 

understanding accented English speech..  

 However, ISIB-L has not always been replicable, with no 

effect found for Mandarin and Korean listeners [6] or Korean 

and Arabic listeners [7] in an English sentence transcription 

task. One possible reason for such non-significant results is 

that a heterogeneous group of words was included in the 

sentences. The fact that Spanish listeners understood more 

Spanish-accented words than native English listeners in 

dense but not sparse neighborhood words shows that ISIB-L 

does not occur for all types of words [3]. In addition, research 

has shown that Cantonese listeners understand the intended 

word better than native English listeners where one word 

(e.g., „thin‟) is mispronounced as another (e.g., „fin‟), but not 

for words that are not mispronounced phonologically by 

Cantonese speakers (e.g., „low‟) [8]. Therefore, it is possible 

that ISIB-L can only be found for particular types of words 

(e.g., words with dense neighbors and words that might be 

expected to be mispronounced by non-native speakers). The 

inclusion of word items that do not exhibit such 

characteristics in a sentence transcription task may have 

neutralized the effect of ISIB-L as native English listeners 

may perform better than non-native listeners on such items.

 For all the studies mentioned above, English was the 

target language of study where characteristics of the accented 

speech can only be realized at the phonetic, phonemic, and 

the prosodic level. Cantonese-accented Mandarin reveals 

another level of transfer that is beyond the phonological 

system of the two languages. Both Cantonese and Mandarin 

have many monomorphemic words with many homophones. 

However, there may not be a one-to-one correspondence 

between the homophones in Cantonese and Mandarin. That 

is, homophones in Cantonese may not be homophones in 

Mandarin. For example, the words „sound‟ and „star‟ are 

homophones in Cantonese (both pronounced sing1), but not 

in Mandarin („sound‟ is pronounced sheng1 and „star‟ is 

pronounced xing1). In such cases, when Cantonese speakers 

pronounce these words in Mandarin, they may tend to 

pronounce them as homophones [9]. Hence, the word „sound‟ 

may be mispronounced as xing1 or the word „star‟ may be 

mispronounced as sheng1. This kind of mispronunciation 

(MP) can be seen as transfer at the lexical level because there 

is an involvement of lexical entries from both the first and 

second languages. Transfer from the phonological system of 

L1 cannot be used to account for the MP produced by 

Cantonese speakers. For example, the word „tail‟ is 

pronounced wei3 in Mandarin, but Cantonese speakers may 

sometimes mispronounce it as the word „beauty‟ mei3. This is 

because the words „tail‟ and „beauty‟ are homophones in 

Cantonese (both pronounced as mei5). When Cantonese 

speakers are asked to pronounce the word „tail‟ in Mandarin, 

the Cantonese homophonic word „beauty‟ may also be 

activated and the Mandarin pronunciation of the word 

„beauty‟ may be generated instead of the Mandarin 

pronunciation of the word „tail‟. This MP pattern cannot be 

due to negative transfer from the L1 phonological system of 

Cantonese speakers because both /w/ and /m/ are phonemic 

categories in Cantonese so they should have no problem in 

pronouncing these sounds.    

 This research is the first attempt to explore ISIB-L where 

there is negative transfer from L1 to L2 at the lexical level 

using Mandarin as a target language. A disyllabic word 



transcription task in Mandarin was carried out to examine 

whether Cantonese listeners are better than Mandarin 

listeners in understanding Cantonese-accented Mandarin 

speech, particularly for words that might be expected to be 

mispronounced by Cantonese speakers due to negative lexical 

transfer from L1. For example, the disyllabic word 

sheng1yin1 („sound‟) might be mispronounced by a 

Cantonese speaker as xing1yin1 which is a nonword in 

Mandarin. Therefore, when an MP such as xing1yin1 is 

presented, ISIB-L predicts that Cantonese listeners will be 

able to understand the intended word better than Mandarin 

listeners. 

 In previous research on ISIB-L, non-native speakers were 

recruited to produce the non-native speech. However, it is not 

guaranteed that each non-native speaker will exhibit all the 

characteristics of interest. In order to minimize this 

possibility, a native Mandarin speaker was asked to read 

Chinese characters that were pronounced as if they were 

spoken by someone who made the expected MPs of a 

Cantonese speaker. For example, instead of trying to elicit the 

MP xing1yin1 from Cantonese speakers, we asked a 

Mandarin speaker to read out a nonword that is pronounced 

xing1yin1 in Mandarin. It is true that the acoustic features of 

Cantonese pronunciation will be absent in the nonword 

xing1yin1 produced by a Mandarin speaker when compared 

to the MP xing1yin1 produced by a Cantonese speaker. 

However, if our results show that Cantonese listeners are 

better than Mandarin listeners in understanding these 

„mimicked‟ Cantonese-accented Mandarin words, the only 

possible explanation is that the MPs are stored in the mental 

lexicon of Cantonese but not Mandarin listeners. On the other 

hand, if we find no difference between Cantonese and 

Mandarin listeners, further studies need to be carried out to 

see whether ISIB-L can be found if we ask Cantonese 

speakers to produce Mandarin speech instead of using 

„mimicked‟ Cantonese-accented Mandarin speech. 

2. Word transcription task 

2.1. Method 

2.1.1. Participants 

Twenty native Mandarin speakers and 28 native Cantonese 

speakers participated in this task. All the Cantonese speakers 

received formal education in Mandarin for at least three 

years. 

2.1.2. Materials 

Forty disyllabic words were included as target items (e.g., 

„sound‟, sheng1yin1) where one of the syllables (e.g., ‟sound‟, 

sheng1) was expected to be mispronounced by some 

Cantonese speakers (e.g. as „star‟ xing1) due to the influence 

of Cantonese homophones (e.g. „sound‟ and „star‟ are both 

pronounced as sing1 in Cantonese). All the syllables were 

selected from a Cantonese-Mandarin pronunciation dictionary 

[10]. Two versions were included for all the target items: one 

without MP (e.g., „sound‟, sheng1yin1) and one with MP 

(e.g., xing1yin1). Twenty control items were also included 

where Cantonese speakers are expected to pronounce these 

words correctly without any influence from Cantonese 

homophonic words (e.g., „strange‟, qi2guai4). A list of target 

and control items printed in both Chinese characters and 

alphabetic “pinyin” was give to a native female Mandarin 

speaker for recording. All items were recorded on a PC 

computer in a soundproof room using Audacity software. 

 Two lists were created so that in one list half of the 

participants heard half of the target items with MP and the 

other half without MP, and vice versa in the other list. The 

same 20 control items appeared in both lists. The items were 

presented in the same pseudo-randomized order for all 

participants. 

2.1.3. Procedure 

The participants were told that they would hear 60 Mandarin 

disyllabic words spoken by a speaker from a Cantonese 

background. They were told that some of the words might be 

mispronounced and they were to write down the words that 

the speaker intended to say. All items were presented through 

headphones via a PC computer using DMDX software [11]. 

Participants had at most 10 seconds to write down each word 

they heard. There were six practice trials.  

2.2. Results 

Two MP words (and their corresponding correctly 

pronounced version) were removed because it was discovered 

that they actually formed other real words. An additional item 

was removed due to poor sound quality. Table 1 shows the 

accuracy rate for the 3 conditions for both Mandarin and 

Cantonese listeners. The main effect of listener group was not 

significant [F(1,44) < 1], with Cantonese listeners 

understanding the Mandarin words as well as Mandarin 

listeners (80.1% vs. 79.7%). However, there was a significant 

main effect of word type [F(2,43) = 360.99, p < 0.001], as 

well as a significant interaction between word type and 

listener group [F(2,43) = 83.72, p < 0.001].  

Table 1. Accuracy rate (in percentages) 

Word type Mandarin 

listeners 

Cantonese 

listeners 

Control 98.5 96.6 

Target (without MP) 98.1 75.0 

Target (with MP) 42.6 68.7 

 

 For the control items, there was no difference between the 

performance of Mandarin and Cantonese listeners [F(1,44) = 

1.73, p = 0.195]. For the target items without MP, Mandarin 

listeners performed better than Cantonese listeners [F(1,44) = 

43.17, p < 0.001]. For the target items with MP, Cantonese 

listeners performed better than Mandarin listeners [F(1,44) = 

73.40, p < 0.001].  

 For Mandarin listeners, there was no difference between 

accuracy rates on control and target items without MP [t(19) 

= 0.53, p = 0.602]. However, accuracy rate on target items 

with MP was significantly lower than that of control [t(19) = 

13.64, p < 0.001] and target items without MP [t(19) = 13.19, 

p < 0.001]. For Cantonese listeners, the accuracy rates for 

target items with and without MP were significantly lower 

than that of control items [t(27) = 10.99, p < 0.001; t(27) = 

7.47, p < 0.001]. However, the difference in their 

performance between target items with and without MP was 

not significant [t(27) = 1.48, p = 0.151]. 



2.3. Discussion 

The non-significant difference between Cantonese and 

Mandarin listeners in understanding the control items shows 

that Cantonese listeners are comparable in proficiency to 

native Mandarin listeners in understanding Mandarin speech. 

For target items, although Cantonese listeners performed 

more poorly than Mandarin listeners in understanding those 

without MP, they outperformed Mandarin listeners in 

understanding those with MP. This shows support for ISIB-L 

when Mandarin words were pronounced with MP, but not for 

words (control and target items) where there was no MP.  

 Having said this, however, it is possible that Cantonese 

listeners are better than Mandarin listeners in understanding 

Cantonese-accented Mandarin speech because the Mandarin 

MP was simply more similar to the Cantonese pronunciation 

than to the correct Mandarin pronunciation. As mentioned 

earlier, Cantonese speakers may mispronounce the word wei3 

(„tail‟) as the word mei3 („beauty‟) in Mandarin. Therefore, 

Cantonese listeners may perform better than Mandarin 

listeners in understanding the intended word wei3ba1 („tail‟), 

from the mispronounced nonword mei3ba1 because the 

Cantonese syllable mei5 sounds more similar to the Mandarin 

MP, mei3, than the correct Mandarin pronunciation, wei3.  

 We therefore used a sound similarity judgment task to 

examine whether the degree of similarity between the 

Cantonese pronunciation (e.g., mei5) and the Mandarin MP 

(e.g., wei3) mediated our results. Non-Chinese speakers were 

presented with a triplet of syllables and asked to judge which 

of the second two (i.e., Mandarin with MP and without MP) 

was more similar to the first (i.e., the corresponding 

Cantonese pronunciation). Thus we could determine whether 

ISIB-L is only found for items where the Cantonese syllables 

sound more similar to the Mandarin syllables with MP. 

3. Sound similarity judgment task 

3.1. Method 

3.1.1. Participants 

Participants were 18 native English speakers, none of whom 

knew any Mandarin or Cantonese. 

3.1.2. Materials 

Forty target monosyllabic words that were expected to be 

mispronounced by Cantonese speakers in the transcription 

task were included in this task. The Cantonese pronunciation 

(e.g., „tail‟, mei5), Mandarin pronunciation (e.g., „tail‟, wei3), 

and expected MP of these words (e.g., „beauty‟, mei3) were 

included. The Mandarin words were recorded by the same 

female native Mandarin speaker who recorded the words for 

the transcription task and the Cantonese words were recorded 

by a female native Cantonese speaker. A list of monosyllabic 

word items written in both Chinese characters and pinyin 

were given to the two speakers for recording. All items were 

recorded on a PC computer in a sound proof room using 

Audacity software. 

 A list of 80 series of three sounds was created so that the 

Cantonese word was always presented first, followed by the 

two Mandarin words (with and without MP). The order of the 

two Mandarin pronunciations was counterbalanced in the list. 

There was a 500ms interval between each sound. All items 

were presented in the same pseudo-randomized order for all 

participants. 

3.1.3. Procedure 

Participants were told that they would hear 80 sequences of 

three sounds separated by a short pause. They were asked to 

decide whether the first sound was more similar to the second 

or to the third sound by pressing the corresponding keys on 

the keyboard. All the audio stimuli were presented through 

headphones under computer control. The participants had at 

most four seconds to respond to each sequence. There were 

six practice trials. 

3.2. Result 

Items in which the participants did not give a response were 

removed from the analysis. A one-sample t-test was carried 

out at α = 0.05 for each item to determine which of the two 

Mandarin syllables was more similar to the Cantonese 

syllable as judged by naïve listeners. Among the 37 

Cantonese syllables, 6 were significantly more similar to the 

Mandarin syllables without MP ("Mandarin-sounding" items), 

while 18 were more similar to the Mandarin syllables with 

MP ("Cantonese-sounding" items).  The remaining 13 items 

showed no systematic pattern of similarity ("neutral-

sounding" items). A post-hoc analysis was carried out to see 

whether a different pattern of accuracy rates was obtained in 

the word transcription task depending on the type of item (see 

Tables 2 to 4). 

Table 2. Accuracy rate for Mandarin-sounding items  

Word type Mandarin 

listeners 

Cantonese 

listeners 

Target (without MP) 97.5 71.4 

Target (with MP) 60.0 60.7 

Table 3. Accuracy rate for Cantonese-sounding items 

Word type Mandarin 

listeners 

Cantonese 

listeners 

Target (without MP) 97.9 75.0 

Target (with MP) 37.1 67.7 

Table 4. Accuracy rate for neutral-sounding items 

Word type Mandarin 

listeners 

Cantonese 

listeners 

Target (without MP) 98.8 75.0 

Target (with MP) 46.8 74.2 

 

 There was a three-way interactions between item groups, 

word types and listener groups [F(2,132) = 4.35, p = 0.015]. 

As in the overall result, Mandarin listeners performed better 

than Cantonese listeners for target items without MP in all 

three groups of items [F(1,132) = 73.57, p < 0.001]. For 

target items with MP, there was an interaction between item 

groups and listener groups [F(2,132) = 7.36, p = 0.001]. As in 

the overall result, Cantonese listeners performed better than 

Mandarin listeners for Cantonese-sounding items [F(1,44) = 

55.94, p < 0.001], and neutral-sounding items [F(1,44) = 

26.79, p < 0.001] However, the performance between 



Mandarin and Cantonese listeners did not differ from each 

other for Mandarin-sounding items [F(1,44) < 1]. 

3.3. Discussion 

The result from the post hoc analysis shows that the benefit 

for Cantonese listeners in understanding target items with 

MP may arise from the sound similarity between the 

Cantonese pronunciation and the Mandarin MP, as ISIB-L is 

found for Cantonese-sounding items, but not for Mandarin-

sounding items. However, ISIB-L is still found for neutral-

sounding items, indicating that the similarity of sounds 

between Cantonese and Mandarin syllables with MP is not 

the sole explanation for the ISIB-L found in the word 

transcription task. 

4. Implications and Conclusions 

To conclude, our study shows that non-native listeners have 

an advantage over native listeners in understanding 

“mimicked” accented speech for words that may be 

mispronounced by non-native speakers from their own 

language background. This provides evidence to support 

ISIB-L using Mandarin as a target language where foreign 

accent can be realized at the lexical level. The inconsistency 

of previous studies in providing evidence for ISIB-L may well 

be due to the fact that they used a heterogeneous group of 

words, as our overall result also shows that ISIB-L can be 

masked across word items with different inherent 

characteristics. 

 Concerning the word items in different conditions, it is 

not surprising that Mandarin listeners understood target items 

with MP more poorly than control and target items without 

MP. Lexical access will be impaired when words are 

mispronounced. Moreover, the non-significant difference 

between the control and target items without MP for 

Mandarin listeners demonstrates that there is no inherent 

difference between these two sets of items for native listeners. 

However, Cantonese listeners performed significantly more 

poorly on target items without MP when compared with the 

control items, indicating that these two sets of items may be 

different for them in their mental lexicon. One possible 

explanation to account for this pattern is that two 

pronunciations may be stored in the lexical entry for the 

target items and these inhibit each other when activating a 

target item. For example, when Cantonese listeners hear a 

target word without MP such as wei3ba1 („tail‟), the 

competing pronunciation mei3ba1 may inhibit the activation 

of the pronunciation wei3ba1, and hence lower the activation 

of the lexical entry for „tail‟ when compared with control 

words in which there are no such competing pronunciations.  

 The non-significant difference in accuracy rate on target 

items with and without MP further demonstrates that the 

target items with MP can activate the target items to the same 

degree as the one without MP. However, we speculate that 

the activation of the target items depends on the relative 

strength of the representation of the MP and non-MP versions 

and this is mediated by the phonological proficiency of the 

non-native listener. For Cantonese listeners with a lower 

phonological proficiency in Mandarin, we may expect them to 

have a stronger representation for the MP version than the 

non-MP version. For Cantonese listeners with a higher 

phonological proficiency in Mandarin, we may expect them to 

have mental representations of Mandarin speech sounds that 

are more similar to native Mandarin speakers, with a stronger 

representation for the non-MP version than the MP version. 

Further research is needed to investigate this hypothesis. 
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