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Abstract 
This study investigated the mutual phonetic resemblance of Chinese ideograms between 
Japanese and Chinese using the official list (expanded in 2020) of Kyōiku kanji (Chinese 
ideograms in Japanese, taught in elementary school). This analysis aimed to determine 
methods for helping learners from non-kanji backgrounds to quantify the phonetic gap 
between these two languages. First, since most kanji symbols can be read in multiple ways 
(on'yomi [Chinese reading in Japan] and kun'yomi [Japanese reading]), the rate of the use of 
on'yomi for each of the 1,026 kanji was calculated at 66.1% by accounting for the factor of the 
frequency of all 9,292 words that contain these kanji and are classified in the Japanese-
Language Proficiency Test word list. Second, 12 Chinese native speakers were surveyed 
using questionnaires (with a rating score of 0–100%) about the phonetic approximation 
between on'yomi in each of these 1,026 kanji and Chinese reading in China. In this survey, no 
noticeable trends were identified between each rating score and the four Chinese tones. 
However, the statistical analysis of pinyin decomposed into vowels and consonants revealed 
the following: (a) the rating score was high for characters beginning with a vowel; (b) the 
score was high for characters that contain apical consonants (a mean value of 32.6) or labial 
consonants (25.8); and (c) almost all characters that contain retroflex consonants (in particular, 
"zh" [mean 7.5], "r" [7.5], and "ch" [10.6]) were identified as having no phonetic similarity 
with their Japanese counterparts. 
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1. Introduction 
 
1.1 Background 
 
The number of language learners taking Japanese and Chinese language proficiency tests, 
JLPT (Nihongo Nôryoku Shiken) for Japanese, and HSK1 (Hanyu Shuiping Kaoshi) for 
Chinese, has been steadily increasing (see Figure 1 below), as has the number of learners who 
are passing the tests.2 
 

 
Figure 1. Number of candidates for JLPT and HSK (Obataya 2019, pp.1–2) 

 
The increased interest in these two East Asian languages has encouraged students at Geneva 
University, who must choose two majors for their bachelor’s degree, to take two Asian 
languages as their primary subjects. According to a survey conducted in 2012, students 
experienced difficulties in simultaneously learning Japanese and Chinese without any prior 
knowledge of them. However, this has not precluded a number of students from choosing 
Japanese and Chinese as their main subjects even today3. Between 2010 and 2018, about 20% 
of the students, on average, chose Japanese and Chinese. While the research previously had 
focused only on the graphic resemblances between these two languages,4 in 2018, a study was 
conducted of a database based on the characters required to pass each language’s proficiency 
test: the JLPT and HSK. 
 
The main objective of these studies was initially to integrate a systematic contrast of Japanese 
kanji and simplified Chinese characters into our teaching methods and materials in an effort to 
minimize mutual interferences. 
 
 
 
 
 
																																																													
1 For the purpose of this series of study, the author took the HSK exams and passed with a proficiency level of 
HSK 6 – the highest level – in 2014. 
2 In comparison, the number of people who participated in the DELF/DALF exams was 389,120 in 2015. 
3 Berger C., & Obataya Y. (2014). 
4 Obataya (2018), p. 2. 



1.2 Research Aim and Objectives 
 
According to my previous studies on the same database, the phonetic differences between the 
Japanese and Chinese languages required further study. However, comparative studies on 
phonetics are still scarce (for example, Kayamoto 1995, Gi 2017, and Obataya 2019). In 
addition, there is still room in my previous work for a more detailed analysis. Therefore, the 
study aim is as follows: 
・to conduct a more detailed quantification of the resemblance between the two languages. 
 
To analyze the degree of resemblance in more detail, the Chinese pinyin were broken 
down into vowels and consonants. In addition, by using the recently renewed Japanese 
official list of kanji, more universal data had to be collected to fulfill the study aim. Therefore, 
the study objectives are as follows: 
・to modify the database for collecting the recent data 
・to examine the new database by breaking down the pinyin into vowels and consonants 
・to verify whether the phonetic resemblance between Japanese and Chinese has a 
relationship with the Chinese four tones. 
 
2. The Difficulties of Learning Japanese and Chinese Simultaneously and the 
Introduction of Chinese Characters to the Japanese Writing System 
 
One of the difficulties students face when learning these two languages simultaneously is the 
complexity of the Chinese ideograms used in both languages. For example, Chinese 
ideograms used in Japanese – called “kanji” – sometimes differ in shape, meaning, and 
pronunciation from simplified Chinese characters in the People’s Republic of China (PRC). 
Since the pronunciation is different between Japanese and Chinese, kanji can be read by 
Japanese speakers in the Japanese way ("kun’yomi," henceforth referred to as kun-reading) or 
in the (original) Chinese way ("on’yomi," henceforth referred to as on-reading). Furthermore, 
as shown in Figure 2, a kanji sometimes has two, three, or more on-readings (go-on-reading, 
kan-on-reading, tô-on-reading, and other on-readings), because kanji phonetics have evolved 
differently over centuries (depending on epoch and region).5 
 

 
Figure 2. Examples of kanji with different on-readings types (Yano, 2012, 42/Obataya, 2019). 
 
 
 
																																																													
5 In addition, a simplification of the Chinese characters in the PRC took place in the 1950s, following the 
Japanese government’s simplification in 1926. These simplifications resulted in the lists of Tôyô kanji in 1946 
and Jôyô kanji in 1981. 



3. The Introduction of Chinese Characters to the Japanese Writing System 
 
Contemporary Japanese has three main graphic systems: kanji, Chinese ideographs used in 
Japanese, and two syllabaries (hiragana and katakana).6 In order to better understand the 
relationship between Japanese kanji and Chinese characters, it is necessary to review the 
history of these three graphic systems. 
 
The Japanese, having no writing system of their own, imported Chinese characters, or kanji, 
as early as the 4th or 5th century. Some three centuries later, a cursive and simplified form of 
kanji appeared, chosen for its phonetic value: the manyôgana, the name of which was derived 
from an anthology of poetry written using this simplified kanji during the Nara era (710–794) 
entitled “Collection of Ten Thousand Leaves,” or Manyôshû. Manyôgana would give rise to 
both the hiragana and katakana syllabary in the 9th century. Its current form, however, 
became fixed in the 12th century. Figure 3 provides examples of the three writing systems in 
Japanese. 

 

 
Figure 3: Three writing systems in Japan7 (Obataya, 2019). 

 
4. Previous Studies on the Graphic, Semantic and Phonetic Resemblance 

 
The analysis of three aspects – the graphic, semantic, and phonetic – of another database has 
been undertaken in my three previous works, respectively Obataya (2018a), Obataya (2018b), 
and Obataya (2019). 
 
An analysis of the degree of mutual graphic similarity indicated that 71% of Chinese 
characters are identical in both languages. After graphic resemblance analysis, I carried out a 
semantic resemblance analysis, which revealed that 89% of the characters are identical or 
only show slight variation. Finally, the result of the analysis of phonetic resemblance was 
only 12% (see Figure 4). Such clarification of the three values of graphic, semantic, and 
phonetic resemblance helps to explain the “kanji paradox,” a notion applied in one of our 
previous works. This notion explains that the simultaneous acquisition of Chinese and 
Japanese is, in fact, difficult despite the assumption of easy cross-comprehension due to the 
common usage of Chinese ideograms. 
  

																																																													
6 This does not take into account the romaji, or Latin alphabet. 
7 The document used for the annual “open campus” session at Geneva University for high school students. 



 
Figure 4. The final results of the three fields and the 

approximate proportion of the three systems in contemporary Japanese (Obataya, 2019). 
 
5. The Database Change from Minna no Nihongo to the Renewed Kyōiku kanji 
 

 
Figure 5. List of Kyōiku kanji. 

 



The database used in my previous research was a commercial textbook for foreign learners of 
Japanese, namely, Minna no Nihongo I (translation, 2nd ed., 2013) and Minna no Nihongo II 
(translation, 2nd ed., 2015). 
 
In the current study, a new database was created of the official kanji list for instruction that 
Japanese students learn in elementary school in order to compare it with its Chinese 
equivalent. This list is used in my new database not only because it is the official list but also 
because it was recently modified. The "Kyōiku kanji (literally “education kanji”)" is an 
official Japanese list of 1,026 kanji, revised in 2017 and implemented in Japanese elementary 
schools starting in the 2020 academic year (in April in Japan).8 
 
Several studies have been conducted on the phonetic similarity between Japanese and Chinese 
words and characters using the ancient lists of Kyōiku kanji (see Obataya, 2019). However, 
research on this new list has not yet been undertaken. 
 
6. Analytical Approach 
 
In this study, the method of Obataya (2019) was adopted in order to quantify the phonetic 
resemblance between the current Kyōiku kanji and Chinese. 
 
The scores calculated by the multiplication of two values were taken to be the real phonetic 
resemblance of Chinese ideograms utilized both in Japanese and Chinese. These two values 
are (1) the frequency of a kanji in on-reading and (2) the rate of the phonetic resemblance of a 
kanji between on-reading and the Chinese pronunciation. To calculate the latter value, I 
distributed questionnaires concerning 1,026 Kyōiku kanji as a database to Chinese native 
speakers with considerable knowledge of the Japanese language. 
 
Here is the summary of the profile of survey respondents: 
- All 12 respondents were Chinese native speakers teaching Chinese to Japanese students. 
- 9 respondents have acquired JLPT N1, and three have passed N2. 
 

 
Figure 6. Example of a calculation of a kanji.9 

																																																													
8 Japanese elementary schools follow a six-year system. 
9 Obataya, 2019, 8. 



7. The Calculation of the Frequency of on-Reading Usage 
 
In this research, the values signifying the usages of on-reading in the target kanji data were 
identified. First, the usage of each kanji in words was investigated. Next, 9,292 words in the 
previous JLPT list10 were separated into three categories according to their pronunciations: 
on-reading, kun-reading, and others. 
 
All five levels were counted differently to reflect the frequency of on-reading usage according 
to the levels of difficulty designated by the JLPT. For example, a word that contained a 
Kyōiku kanji in N1, the highest proficiency level in JLPT, was calculated as 1 point, whereas 
a word in N5, the easiest in the JLPT, was calculated as 5 points. It was assumed that the 
easier a kanji is, the more frequently it is used. 
 
For example, with the kanji 社, twelve words use this kanji by pronouncing it as /sha/. All the 
scores of these words were counted according to the difficulty levels and added to the total 
score. There is only one word categorized in N1 that uses kun-reading, /yashiro/. Therefore, 
the score of kun-reading for this kanji was 1. The frequency of on-reading of this kanji was, 
therefore, found to be 97%. 
 
8. Questionnaires Concerning Phonetic Resemblance between Kyōiku kanji and their 
Chinese Counterparts 

 
Another important criterion for this study was the value of the phonetic resemblance of each 
kanji evaluated by questionnaires. For kanji that had already been collected in my previous 
study (Obataya, 2019), these data were used. For about 23% of kanji pairs (247 pairs), a new 
questionnaire was administered under the same conditions, and the total was calculated. 
 

																																																													
10 In the previous JLPT (= Old Japanese Language Proficiency Test Levels 1–4), before the renewal of the 
current JLPT (= Levels N1 to N5) in 2010, “Test Content Specifications” was published to help the candidates 
(The Japan Foundation and Japan Educational Exchanges and Services, 2007). This book contained a word list, 
kanji list, and grammar list, respectively classified into four different levels. The current JLPT does not publish 
such a book; therefore, to determine the new JLPT levels for the current work, I referenced the Jisho.org website 
and Jonathan Waller’s JLPT Resources page. According to Waller (http://www.tanos.co.uk/jlpt/aboutjlpt/), the 
new JLPT N1 is equivalent to the old JLPT 1, JLPT N2 to the old JLPT N2, JLPT N3 to halfway between the old 
JLPT 2 and JLPT 3, JLPT N4 to the old JLPT 3, and JLPT N5 to the old JLPT4. 



 
 Figure 7. The first page of the questionnaire. 

 



 
Figure 8. Example of the plural on-reading or Chinese pronunciations (Obataya 2019, 10). 

 
9. Evaluation of 1,084 Pairs of kanji for Phonetic Resemblance 
 
The number of characters in the renewed Kyōiku kanji list is 1,026, but this questionnaire 
evaluated 1,084 characters. In the case of plural on-readings or Chinese pronunciations 
existing in one kanji, respondents evaluated them separately. As shown in Figure 8, a kanji 人 
has two ways of on-reading /jin/ and /nin/ and one Chinese pronunciation /ren2/. In this case, 
two comparative evaluations between (1) /jin/ and /ren2/ and (2) /nin/ and /ren2/ were 
conducted. Another example is 行, which has two ways of on-reading /kou/ and /gyou/ and 
two Chinese pronunciations /hang2/ and /xing2/. In this case, the respondents assessed the 
phonetic similarity in four pairs independently. 
 
10. Findings of the two Statistical Analyses 

 
10.1 Findings from the Frequency of the on-Reading Usage 
 
The following represents the findings from the frequency of on-reading usage: 
・The rate of frequency was 66.0%. 
・297 kanji (29% of the total number of the data) only have on-reading pronunciations. 
・7 kanji only have kun-reading pronunciations. 
 
10.2 Findings from the Survey on Phonetic Resemblance by Means of Questionnaires 
 
The following represents the findings from the survey on phonetic resemblance by means of 
questionnaires: 
・The mean value for the phonetic resemblance from the survey was 19.8%.11 
・The number of kanji with complete correspondence between Japanese and Chinese was 
minimal (n=6 kanji, 医他愛衣信 and因). 
・The rate of kanji with more than 90% resemblance was only 3.3% (n=34).12 

																																																													
11 Compared with the average of the survey outcome from Kayamoto (1995), the result was slightly lower. 
(Kayamoto’s mean value was 34%, 2.38/7) 
12 These 34 kanji are医他愛衣信因心理意部付利引新父来打負印府富民婦夫林飲苦流在異太里移臨. 



・There was no resemblance for 16% of kanji (n=165). 
 
Furthermore, the ones with a less than 10% resemblance made up almost half of the data 
(n=462). Chart 1 shows the mean and standard deviation. 
 

 
Chart 1. Distribution of the mean and the standard deviation.13 

 
Chart 2, which clarifies this dissimilarity, illustrates the distribution of the number of kanji in 
the mean value range, showing the number of kanji on the vertical axis and the range of the 
mean value on the horizontal axis. As can be seen, the major dissimilarity is pictured on the 
left, and the minor similarity is pictured on the right of the chart. 
 

 
Chart 2. Distribution of the number of averages. 

 
The previous survey indicated a possible correlation with the four Chinese tones since “most 
of the kanji with perfect correspondence were first and fourth [Chinese] tones.”14 Therefore, 
the potential correlation between the four Chinese tones and resemblances was investigated. 
However, the means and standard deviations were similar, and there was no noticeable trend. 

																																																													
13 The kanji on the bottom are representative at each stage. 
14 The result of the current work was almost the same: 医(yi1)、他(ta1)、愛(ai4)、衣(yi1)、信(xin4) and因
(yin1). 



The following represent the values for each tone 
    Numbers  Mean  Standard deviation 
1st tone:  242     18.54  15.01 
2nd tone:   278    17.90  14.36 
3rd tone:   200    20.45  15.81 
4th tone:  456    20.40  15.69 
 
11. Findings from the Total Scores by Multiplying the Values of (1) and (2) 
 
The following is the summary of the “Findings from the total scores by multiplying the values 
of (1) and (2)”: 
・The score of multiplication of the values from the analysis of (1) and (2) was 13.8%. 
・Only three kanji (医愛信) have 100% frequency of usage of on-reading as well as 100% 
phonetic similarity. 
 
Chart 3 is the distribution graph. This chart shows a strikingly high rate of dissimilarity 
between Japanese and Chinese. 
 

 
Chart 3. “Real” phonetic resemblance degree: (1) × (2).15 

 
12. The Analysis is Broken Down into Vowels and Consonants 

 
Next, the Chinese pinyin was broken down into vowels and consonants, and all the Chinese 
characters in our database were analyzed. For example, the characters with a pronunciation 
that begins with /zh/ have low phonetic similarity to Japanese (about 7.5 on average). 
 

																																																													
15 The kanji on the bottom are representative at each stage. 



 
Figure 9. 86 characters beginning with “zh.” 

 
 



 
Figure 10. Twenty characters beginning with “zh” that have no similarity at all. 

 
More precisely, Figure 8 shows the characters with Chinese pinyin that begins with “zh.” 
There were 86 characters beginning with “zh.” Of these, 20 kanji were judged to have no 
similarity at all (0% [Figure 10]). 
 
The results of the statistical analysis revealed the following: 
a) The average score was higher for characters beginning with a vowel. 
b) The average was higher for characters that contain apical consonants [mean value 32.6] or 
labial consonants [25.8]. 
c) Almost all characters that contain retroflex consonants (in particular, /zh/ [mean 7.5], /r/ 
[7.5], and /ch/[10.6]) have no phonetic similarity with their Japanese counterparts. 
 
The following table shows the mean and standard deviation for each of the 21 consonants. 
  



 

 
Figure 11. Phonetic resemblance degree by 21 consonants: 
（l, k, f, n, t, s, d, m, b, p, z, c, sh, x, g, ch, g, j, r, zh, and h）. 

 
As a Japanese person who took and passed HSK6, the highest level of the Chinese test, I 
knew from experience that it is challenging to pronounce and understand the retroflex 
consonants. For example, "Japanese people" is pronounced as "nihonjin" in Japanese, but in 
Chinese, it is pronounced as "ri4 ben3 ren2," despite the fact that the Chinese characters are 
the same. Since the retroflex consonant "r" does not exist in Japanese, it is quite difficult to 
pronounce and understand. However, the way in which the current work quantifies the 
phonetic resemblance will make it easier to identify the sounds that need to be focused on 
during language training. 



13. The Advantages of kanji for Improving Cross-Comprehension of Japanese and 
Chinese 
 
13.1 Prescription to Prevent Learning Detours or Fixation on Mispronunciation 
 
According to our analysis, the final score of the phonetic resemblance was 13.8%. Despite 
this low rate, it is unnecessary to reject attempts at simultaneous learning or cross-
comprehension of Japanese and Chinese. There are considerable advantages to the 
resemblance of forms and meanings in the common kanji (see Figure 4). By informing 
students during the early stages of learning about the imbalanced rates of resemblance among 
the three components – sounds, forms, and meanings – it is possible to improve the efficacy 
of their study and to prevent learning detours. Moreover, following the analysis of the 
consonants, Japanese speakers should focus on the practice of retroflex consonants during the 
earliest stages of learning. 
 
13.2 From “kanji Paradox” to Unexpected “kanji-Sphere Bonus” 

 
The aforementioned concept of the "kanji paradox" entails a somewhat negative view of the 
languages. However, based on the quantification of my research, this notion might be 
reframed in a positive way, that is, as “kanji advantages” or “kanji-sphere bonus.” 
 
Even if Japanese people have never studied modern Chinese, they can infer the meaning to 
some extent because they know many Chinese ideograms. The reverse holds true as well. This 
view of languages is useful in disproving the stereotype that we are studying only one 
language. Of course, in terms of European languages, this is not a new concept. In fact, 
European languages are interconnected with Latin, Greek, and other languages on many 
levels, such that many elements in one language can be used to learn other languages.16 
Edgard Pich sums up this notion of languages well: “You are not studying one language. You 
are learning several languages at the same time.”17 This view of language is useful in 
disproving the stereotype that we are studying only one language and can be applied as well 
to Asian languages, in this case, Japanese and Chinese. 
 
14. Discussion 
 
14.1 General Discussion 
 
This study supports the findings of Obataya (2019, p.15), which showed the 
importance of developing special learning strategies for students studying kanji in order to 
acquire listening and speaking skills. By using the JLPT levels and the deviation value, the 
quantification of the current database will be beneficial for all foreign learners of the Japanese 
and Chinese languages. 
 
14.2 Limitations and Recommendations for Future Research 
 
There are some limitations to this study. First, there is still room for further analysis of this 
database. The graphic and semantic aspects of the current Kyōiku kanji should be analyzed in 
																																																													
16 For example, the adjectival form of the English word "water" is “aquatic.” The Latin word aqua, from which 
this word originated, is used as the Italian word for water. (The spelling is slightly different.) 
17 When I was a graduate student, I studied French with Professor Emeritus Edgar Pich (1938–) of the University 
of Lyon II Lumière in France. These phrases were heard during his French lessons. 



future studies to address these limitations.18 Second, as an extension of the Kyōiku kanji, it 
would be worth examining the degree of resemblance to the Jōyō kanji (about 2,000 
characters) through the same method. 
 
14.3 Theoretical and Practical Implications 
 
The findings have several theoretical and practical implications. As for the theoretical 
implications, this study confirmed that through the statical analysis of pinyin decomposed into 
vowels and consonants, the phonetic resemblance between Japanese and Chinese languages 
could be quantified in further detail. As to the practical implications, according to our analysis, 
teachers could advise Japanese speakers who are learning Chinese to focus on the practice of 
retroflex consonants at the beginner’s stage of learning. 
 
15. Conclusions 
 
15.1 Review of the Study Aim and Objectives 
 
The interest in Japanese and in Chinese languages is increasing not only among our students 
but also across the world. However, few works have analyzed the phonetic aspect of the latest 
character lists between these two languages. Therefore, it was necessary to develop an 
effective teaching method for the phonetic cross-comprehension of these two East Asian 
languages. Thus, the study aimed to conduct a more detailed quantification of the resemblance 
between the two languages. 
 
After creating the database on the renewed official kanji list, the phonetic resemblance 
between Japanese and Chinese on this database was analyzed. Moreover, by breaking down 
the Chinese pinyin into vowels and consonants, the resemblance degree was examined in 
more detail. 
 
15.2 Synthesis of the Main Findings 
 
The main findings are divided into two parts: the quantification of the phonetic 
resemblance by means of a questionnaire and the analysis decomposed into vowels and 
consonants. First, it was statistically confirmed that each character is pronounced differently 
regarding the attempt to quantify the phonetic resemblance. Second, the average was higher 
for characters that contain apical consonants or labial consonants. Almost all characters 
containing retroflex consonants (in particular, /zh/, /r/, and /ch/) have no phonetic similarity 
with their Japanese counterparts. 
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