
Sixth International Olympiad in Theoretical, Mathematical
and Applied Linguistics

Bulgaria, Sunny Beach, 4–9 August 2008
Problem for the Team Contest

At the time when the dictionary Guangyun was compiled (1007–1011), the Chinese language
was comparatively homogeneous. Since the Chinese script is not phonetic, the dictionary employed
a simple system for giving the pronunciation of each character using two other characters, the
pronunciation of which the reader was supposed to know (they were in common use). This system
is known as fanqie.

Later, when Chinese dialects split apart, it was still possible to use many of the ancient fanqie
transcriptions, but in different (and more complex) ways in different dialects.

Here are some such transcriptions. For each character its reading in Cantonese is given.

character = transcription
1. ! kyn2 = ! khœy21 ! ! kyn3

2. " khau21 = ! kœy2 ! ! kau53

3. ! cy2 = ! chi21 ! " y2

4. ! piN2 = " phei21 ! # miN2

5. ! tiu2 = " thou21 ! # tiu3

6. ! kau53 = ! kœy53 ! " khau21

7. ! hei53 = ! hœy35 ! $ khei21

8. # loN13 = ! lou21 ! ! toN35

9. ! siu21 = $ si13 ! " ciu53

10. ! cœN3 = " ci3 ! # lœN2

11. " chiu35 = " chan3 ! % siu35

12. " mou13 = & man2 ! % phou35

13. ! siu35 = " sin53 ! # niu13

14. # khau13 = $ khei21 ! ! kau35

15. " che21 = $ chi13 ! ! ce53

16. ! kau3 = ' ku35 ! " hau2

(a) Explain how ancient fanqie transcriptions could be used in modern Cantonese.

(b) How were the fanqie transcriptions designed to work at the time of the compilation of
Guangyun? The old simple rule can be applied with correct results in Cantonese to only
one of the transcriptions above. Which one?

In most Chinese dialects today (including Cantonese and Mandarin) there are no voiced consonants
other than sonorants (l, m, n, N). At the time when Guangyun was compiled the language had
other voiced consonants, which later merged with the voiceless ones: voiced fricatives became
voiceless fricatives (e. g., z > s), voiced stops became aspirated or unaspirated voiceless stops
(e. g., d > t or th). The voiced sounds have been retained in the Wu dialect of Chinese. For
example, the character " is pronounced [du21] in Wu, [thou21] in Cantonese and [thu35] in
Mandarin.

(c) Which of the characters in the section above were pronounced with voiced initial conso-
nants at the time of the compilation of Guangyun? Under what conditions did the voiced
consonants become aspirated or unaspirated in Cantonese?

(d) In Classical Chinese there were four tones, but only three of them are present in this problem.
Explain how these three tones have evolved to yield the six tones of Cantonese.
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Here are some more transcriptions, but with Mandarin readings only:

17. " c
‘
an5 = " c

‘
aN5 ! $ lian35

18. & liaN35 = % ly214 ! % c
‘
aN5

19. # cun5 = # ḱiaN51 ! # lun35

20. $ x́iao5 = " su5 ! $ tiao5

21. & ḱhian5 = " khou214 ! # x́ian35

22. " x́ian5 = " su5 ! $ ḱhian35

23. # c
‘

han35 = ! c
‘

hu35 ! # ḱhian35

24. ! x́iN51 = $ xu35 ! ' tiN214

25. ! c
‘

han214 = % c
‘

hu5 ! % x́ian51

26. ! chuei214 = # ḱhian5 ! ( s
‘
uei214

27. % c
‘

hu5 = " c
‘

hu214 ! ! ḱy5

28. ( c
‘

huan51 = ) c
‘

h 214 ! # ḱyan51

29. ! ḱyan214 = ! ḱy5 ! ! c
‘
uan214

30. ) c
‘

hu51 = # c
‘

haN5 ! % ḱy51

31. ! phiN5 = * phu214 ! $ tiN5

32. % tou214 = $ taN5 ! " khou214

(e) Ignoring the tones for the moment, formulate rules for using the ancient fanqie transcriptions
in Mandarin.

Given are Chinese characters with both Cantonese and Mandarin readings:

Cantonese Mandarin
33. & thoN21 thaN35

34. " mou21 mo35

35. " chin13 ḱian51

36. * siu35 s
‘
ao214

37. $ khwai21 khuei35

38. & nei13 ni214

39. $ caam2 can51

Cantonese Mandarin
40. ' pin2 pian51

41. & tai3 ti51

42. + thau3 thou51

43. , phei13 pei51

44. % hiu53 x́iao5

45. " fan21 fen35

(f) Describe how the tones and initial voiced consonants have evolved in Mandarin. What rules
for reading tones in fanqie transcriptions for Mandarin can be formulated?

(g) Some combinations of initial consonant and tone are extremely rare in modern Mandarin.
Which ones?

More characters, with their readings in both Cantonese and Mandarin, are given below. Some
tones have been left out:

Cantonese Mandarin
46. # thuN...... thuN35

47. % coi3 cai......

48. ' mai...... mi214

Cantonese Mandarin
49. $ min21 mian......

50. ! siu...... x́iao5

51. # lyn...... luan51

(h) Determine what the missing tones are.

(i) Read the following transcriptions in Cantonese:

52. # ? = % thou35 ! # kai53

53. % ? = " sou53 ! # tiu3

54. % ? = & lou13 ! $ toN53

55. ' ? = & phou21 ! ' paai3

(j) Read the following transcriptions in Mandarin. Some transcriptions cannot be read by
themselves, but this problem contains enough information to read all of them:
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56. $ ? = " x́ian5=13A=22X ! + tai51

57. % ? = ' ku214=16A ! % x́ian51=25B
58. # ? = & s

‘
u5 ! ( liaN214

59. " ? = * phu214=31A ! & nai214

60. # ? = $ xu35=24A ! ' ḱhyan214

61. , ? = ( khu214 ! # =60X
62. ' ? = $ xu35=24A ! $ ḱia51

63. ' ? = ' =62X ! - nan214

64. ) ? = & c
‘

hu35 ! ( liou214

65. ! ? = - nu35 ! $ taN5=32A=54B
66. & ? = " su5=20A=22A=53A ! ) lai35

NB: Mandarin is China’s official language, based on the dialect of Beijing. It is spoken by approx.
850 mln people. Wu (Shanghainese) is spoken by 90 mln people, Cantonese (Yue) by 70 mln.

Each Chinese dialect has a fixed number of tones (melodies in one of which every syllable is
pronounced). The system proposed by the linguist Yuen Ren Chao, which is used in this problem,
denotes five levels of the voice by numbers from 1 (lowest) to 5 (highest) and transcribes the

melody as a succession of levels: a3
1
2
3
4
5

!

, a214
1
2
3
4
5

""#
#

##$

. All the tones you need
are present in this problem.

The mark h indicates that the preceding stop consonant is aspirated (pronounced with a puff
of air). x = ch in Scottish loch, N = ng in hang. c ≈ ts in hats (pronounced as a single consonant),
s
‘

and c
‘

are hard consonants similar to English sh in shut and ch in chuck, x́ and ḱ are soft
consonants similar to sh in sheet and ch in cheat. œ and y = French eu and u (German ö and ü).

If you do not want to write Chinese characters, you can refer to them using the number of
the transcription where they occur and specifying which character you mean: X (transcribed), A
(first in the transcription) or B (second in the transcription).

Note that in the Mandarin reading of character 28A there is no vowel.
—Todor Tchervenkov

English text: Todor Tchervenkov.

Good luck!


