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1.1 Scope

The scope of this study is to establish a pattern of frequencies in the syllabic components
of Mandarin Chinese. These components are initials, finals (medials, vowels, and endings),
and tones as used in the written and spoken language. The statistical counts that have been
made and which are tabulated in the paper, are based on the frequency of occurrence of the
components in texts or in reported speeches and the counts themselves have been processed
by a computer programme.

1.2 Data

The input data used was taken from A Study on the
Chinese Elementary School Reading Materials HR2H A ;
out by a consortium : Chinese lir
contains over 750,000
school texts, studen
and adult popular mag

High F qtiency Words Used in
72l This study was carried
uists_over a period of four years. It
aracters),? ‘from newspapers, Chinese elementary
>mpositions, children’s magazine texts, broadcasting manuscripts
nes.?

1.3 Previous review

Not many papers or books have been previously published which discuss the frequency
of the syllabic components in Mandarin. A review entitled “To Think about Chinese Vocabu-
lary from a Frequency Count Report” ft—Rsa FEERR by Zheng Lin-xi gf5kH in 1954,4
gives us only a small part of the report which it reviewed. The review included the most fre-
quently used initials and finals, such as /d/ (%3) and /e/ (%) and initials and finals such as /p/
(&) and fia/ (1Y) of which the latter are rarely used, but it did not mention the syllabic
components which do appear with moderate frequency.

1.4 Uses of this study
The above mentioned report reviewed by Zheng

which the data collected
amounted to no more than 50,000 characters an 1o longer be found in the literary
resources of Hong Kong. Therefore,.1 have d it worthwhile to present a newer and
more comprehensive report.on the relative probability distribution of syllabic components
in Mandarin; thus providing a reference work for those who wish to improve the standard
of Chinese stenography. It may help in the construction of the keyboard and the arrangement
of the most frequently used homophonic characters required in the design of a syllabic
Chinese typewriter. I venture to suggest that it may be of value to those who may have in
mind the development of a “touch type” shorthand machine for use with spoken Mandarin.

In connection with the analysis of the input of the Chinese language in computer pro-
grammes, the present study presents scientific results which will prove useful in the future

1 prepared by the National Institute for Compilation and Translation, Chung Hwa Book Co. Ltd., Republic
of China, 1967.

2 Jpid, p. 2, the actual number is 753,940. According to my calculation, the grand total is 754,994, only
1,054 (0.14%) more than reported.

8 Ibid, pp. 1-2, “Introduction.”

¢ See Han-yu-de cir he pin-xie-fa EERA RN EL (Peking
This book is also available in Yu-wen-hui-pian 55 3 ks (Hon

: ook Co., 1956), pp. 31-39.
ng:Mén Press, 1969), Vol. 6.

Zho
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encoding of each ¢
linguistic studies in

le. Th p_,_a;pe_\_}ma‘f‘f e considered a significant contribution to

Pogatin.
2. Method of study

2.1 An earlier associated study in Cantonese

“A Study of the Frequency of Vocabulary in Cantonese” was the title of my M. Phil.
thesis which was finished in 1973, under the supervision of Professor Chou Fa-kao, Professor
of Chinese Language and Literature in The Chinese University of Hong Kong.® While I was
preparing the thesis and counting the Cantonese vocabulary frequency, I established a system
of analysis for the syllabic components in Cantonese, derived from the frequency list of
vocabulary.

Six tables were utnhzed to represent the six major tor es in Cantonese.® Each table consisted
of a vertical column « zont /
odd boxes in each :
first table indicate yllable together w1th the homophones entered in the box to which
it belonged. The. oecﬂri‘ence “of initials of each tone could be calculated horizontally, and the
occurrence of the finals vertically. Adding the totals of the six tables produced the total
occurrence of initials and finals. In addition, the relative distribution frequency of tones,
vowels, endings, and syllables could be derived from the resultant totals.

FIGURE 1. A SAMPLE TABLE FOR CALCULATING THE SYLLABIC
COoOMPONENTS IN CANTONESE

Initials Finals Total
a aai aau aan

Total Grand Total

5 The thesis, written in Chinese, is now available in the library of The Chinese University of Hong Kong.
8 These six tones in Cantonese are as follows:

1st tone: high-falling and high-level plus the first entering tone, shang-ru (_E A).

2nd tone: high-rising.

3rd tone: middle-level plus the second entering tone, zhong-ru (|g A).

4th tone: low-falling.

5th tone: low-rising.

6th tone: low-level plus the third enteri
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This analysis of | syllabic components in Cantonese finally became a
section within my thesis. o

The primary data of the Cantonese study was derived from little more than 50,000
characters, an average book length. Realizing that the quantity of data used was small, my
next intention was to use the same method applied to more extensive material such as a
broadcast manuscript and in addition to use a computer in order to reduce the time scale of

the study and achieve more precise results.

2.2 Secondary data in Mandarin

In 1974, I discovered the book A Study on the High Frequency Words Used in Chinese
Elementary School Reading Materials.” It occurred to me that it would be useful to shift
my research from Cantonese to Mandarin with results reported as secondary data.

The reported vocabulary list which consisted of no. mof than 5,000 different characters
as generated from 750,000 words, rangéd in descending order according to frequency,
transcribed by Mandarin Phonetic Letters. . B

The study includ Mandarin Phonetic Letter index as an appendix. In this index the
characters were arranged according to their respective Mandarin Phonetic Letter transcriptions.
Characters with the same pronunciation were grouped together. A figure to the right of each
character indicated the order number under which the character’s frequency could be found
in the body of the vocabulary list.

It proved to be more convenient to use the index, since the homophones were already
grouped together. In order to make use of the index, the first step was to analyse the actual
frequency of each character from the vocabulary list, according to the order number. The
second step was to add up the frequencies of characters within each syllable (i.e. homophones).
This total occurrence of each syllable was then entered in each box among the five tables
representing five tones in Mandarin: 1st, 2nd, 3rd, 4th, and neutral tone.® In this way the
occurrence of initials and finals could be calculated by exactly the same process as previously
used for Cantonese.

2.3 Application of computer

As the analysis involved over 750,000 charact utilized the computer instead of calcula-
tion, in order to reduce errors. To use the computer, no tabulation was necessary, and the
programme was designed according to the theory discussed above.

2.3.1 Modified System

Since the computer language is incompatible with Mandarin Phonetic Letters, it was
necessary that I devise a new romanization for the preparation of the programme. The
romanization was devised mainly from the Pin-yin System® since the initials used are the same.
However, changes were required for the purpose of writing finals.

Three major points of difference are as follows:

? Refer to n. 1.

8 See Appendix I for these five tables.

The transcription used here represented the sounds of characters. It
found in the secondary data. Characters in neutral tones are thy “whic

9 The Pin-yin System @ﬁﬁﬁﬁﬁ was established in M
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members of /ii/ group are changed from

U, le, lan,: Y, Ve, yan yn.

(b) Instead of fif, the' v/ is used as the final (vowel) for /zh/, /ch/, /sh/, and [r/ initials
whereas a /-i/ signal is used in /z/, /c/, and /s/ initials. That is, the syllables zhi, chi,
shi, ri, zi, ci, and si in the Pin-yin System are written as zhv, chv, shv, rv, z-i, c-i,
and s-i here.1?

(c) The figures 1, 2, 3, 4, 5 at the end of each romanization indicates the 1st, 2nd, 3rd,

4th, and neutral tones respectively, e.g. ba in Pin-yin is written as ba 1.

Apart from these changes, all other basic forms are used in spelling.

In the Pin-yin System, some finals are subject to change under certain conditions. All
forms used here must be basic forms, otherwise, the computer will not operate accurately.!*

The correlation between this Modified System and the Pm- in Systeny'is shown in Table 1
(brackets show the International Phonetic Alphabets andarin Phonetic Letters
[MPL)). ‘

TaBLE 1. THE Co 'ATION BETWEEN THE MODIFIED SYSTEM AND THE PIN-YIN SYSTEM

A Initials (same as the Pin-yin System)

b(bA) p(phx) m(mn) (L)
d(dxm) t (th %) n(n3F) 1(1%)
g (8 K) k(k7F), h(xr) ©O(zro),
i (tgl), @t K) x (e T)
zh(ts ), ch(th 4), sh(s ), r (1m)
z (tsP), c (tsha), s (s &)

10 The application of-the! ¢ purpose of calculating those vowels in a more
detailed way. It would b 2 ] purposes
11 There are three points about the ways of writing in the Pin-yin System:

1. When /i/, /u/, /i/,and a final begirning with /i/, /uf or /ii/ are not preceded by any consonants (zero initial).

They must be written as follows:

yi, ya, ye, yan, you, yao, yin, yang, ying, yong.

wu, wa, wo, wai, wei, wan, wen, wang, weng.

yu, yue, yuen, yun (the two dots on u are omitted).
Here the basic forms are used, they are:

i, ia, ie, ian, iou, iao, in, iang, ing, iong.

u, ua, uo, uai, uei, uan, uen, uang, ueng.

y, ye, yan, yn.

2. When /iif or a final beginning with Jii/ spells with /j/, /q/, /x/, they may be written as ju, qu, xu, without the
two dots on /ii/, but when the consonants /n/, /l/ are followed by /ii/, the two dots cannot be omitted.
Here when the /y/ spells with /j/, /a/, /x/, /n/, /1], they are written as jy, qy, Xy, ny, and ly.

3. Jiou/, fuei/, and juen/ are basic forms, but they must be written as /-iu/, [-ui/, and /-un/ when they are
preceded by a consonant.

Here, they remain unchanged e.g., use niou 2 (cow) instead of niu
12 The IPA for Mandarin used here is according to the charts
(University of California Press, 1968), pp. 22-24

e Grammar of Spoken Chinese
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B. Finals

Modified Pin -ym IPA MPL Modified Pin-yin IPA MPL
a a A Y iou iou iou 154

o o o v ian ian ign 15

e e k5 + in in in |

-i i z / iang iang ian) | X

v i 1 / ing ing in A
er er E L iong iong ien (KPA

ai ai ai % u u u e
ao % XY
ou X XT
an A%
en XA
ang X7
eng At
ong XA
i AL
ia 8]

iai ng
iao U=
ie Lk

2.3.2 Programme

The programme (ALGOL) containing approximately 250 cards can be seen in
Appendix 1. I wish to thank Mr. Wong Kar-lung, a tutor and graduate student of the
Electronics Department, The Chinese University of ng'in 1975, for writing the
computer programme.

2.3.3 Input data

The secondary data outlined above was first listed out phonetically together with the
frequency of its occurrence and then added to the occurrence of homophones to get the
frequency of each syllable. The total number of syllables studied was 1,153. Each syllable is
part of a relative distribution frequency. This was the input data to be punched. The number
of its frequency was punched after the tone of a syllable, e.g. ba 1: 2216 means the first tone
of ba syllable occurred 2,216 times in 750,000 characters.

The 1,153 syllables input data can be tabulated in five tables representing five tones in
Mandarin (see Appendix 1).

In order to ensure that the checking and punching operation was performed correctly,
the whole calculation was divided into six running processes. Five of them were used to run
the five tones separately, the last to deal with the grand totals.

2.3.4 Output results

The resultant figures of the six running processes were t:
relative frequency distribution of initials and finals.in"M

lated | k;Table 2\indicating the
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>
=4
j=n
()
(o]
]
Ll
g~
=
-+
-s
o
w2

1 2 3 4 5 Total

b 18863 0 37133
P 7568
m 28132
f 19385
d 75448
t 30372
n 17017
1 42122
z 25664
c 8521
s 16253
zh 14556 2153 40060
ch 5 1632 0 19579
sh 1480 11977 6722 25400 60 58967
T 44 9194 507 4911 0 14656
h] 16867 5276 7810 18189 0 48142
q 5784 8493 3432 5501 0 23210
X 11148 8608 6865 13557 0 40178
g 11845 7297 5721 11188 0 36051
k 3521 163 4719 6319 0 14722
h 3034 11804 7058 15986 1 37883
%] 23282 20998 32579 37072 0 113931
Total 159307 154150 134328 259918 47291 754994

B. The output results of finals .

9 Total

a 2810 5591 8952 353 31289
o 584 1167 39 1048 0 2838
e 2531 8153 3030 16001 40363 70078
-i 1756 586 1525 6766 2128 12761
v 6542 11148 3483 19933 1 41107
er 0 2555 677 4381 0 7613
ai 2374 9404 3839 13236 0 28853
el 1925 2366 5355 3995 0 13641
ao 2931 1597 8072 10263 34 22897
ou 4822 1837 3323 5531 2 15515
an 8995 5373 3715 12579 0 30662
en 4885 7441 5415 2386 4325 24452
ang 19447
eng 20087
ong 26425
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i 16 69864
ia 0 9152
iai 0 11
iao 0 19153
ie 0 14150
io 0 8
iou 0 22713
ian 0 30457
in 0 14636
iang 0 15352
ing 0 24178
iong 3785
u 49727
ua 4588
uo 33532
vai 0 2858
uei - 0 19437
uan 2233 0 9723
uen 1 366 2038 0 6083
uang 1561 1762 0 5590
ueng 74 0 1 0 0 75
y 1356 2392 3882 6473 0 14103
ye 578 4293 155 2892 0 7918
yan 413 4577 907 1021 0 6918
yn 1240 727 27 1324 0 3318
Total 159307 154150 134328 259918 47291 754994

2.3.5 Summary

Figure 2 summarizes the whole process of

3. Initials

3.1 Relative frequency of initials in Mandarin

In Mandarin, 15.09% of the syllables have the zero (@) initial. The most frequently used
initial is /d/ constituting 109 (actually 9.99 %) followed by /sh/ constituting 7.81 %,. The least
frequently used initial is /p/ constituting 1.00 9. Slightly more common than /p/ are the initials
fc/ and [r/ constituting 1.13% and 1.94 9 respectively (Table 3).

The high frequency of @ (zero) in the result of this survey is due to the fact that the
letters “y”, “w”” in Pin-yin are written as zero initial here. If the “y”, “w’ are counted
as initials (whose percentage is about 73 %, see Section 5), only 2%, zero 1n1t1al is left for the
main vowels /a/, /e/, and /o/. £

The arrangement in order of frequency shows that,. o
distinguished:

22 titials (including )
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1 09 of the total.
The first 12 initials make up over 757 of the total.

FIGURE 2. THE PROCESS OF CALCULATION

Secondary data: The syllable index with frequency order.
Y
s Secondary data: The syllable index with relative frequency.
£ ¥
s
= Secondary data: Syllables transcribed in modified system.
Il -
g !
T5
‘Vl1ablés with Syllables with
relative frequency relative frequency
Data Prog. Data Prog Data Prog Data Prog Data Prog.
cards cards cards card; cards card; cards card; cards cards
of T1 of T2 of T3 of T4 of T5
c RUN
°
g Results of |, F, Results of |, F, Results of I, F, Resuits of I, F, Results of I, F,
2 &T forT1 & T for T2 & T forT3 &T forT4 &T forT5
5
Data cards from T1 to TS Programme cards
Results of |,
Key: I=lni;ié§ =Finals; THénes. .
TABLE 3. RELATIVE FREQUENCY OF INITIALS IN MANDARIN
A. Arranged in phonetic order.
Initial Tone Total Percentage
Ist 2nd 3rd 4th Neutral
b 6,211 2,076 9,983 37,133 4,92
p 913 3,323 1,089 7,568 1.00
m 1,277 8,668 5,372 3.72
f 8,170 2,728 3,432 2.57

Total 16,571 16,795 92,218

12.21%
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Inital Ist ond Ird 4th Neutral Total Percentage
d 9,782 3,883 4,829 28,517 28,437 75,448 9.98
t 12,372 11,243 3,623 3,100 34 30,372 4.02
n 10 8,626 4,285 3,470 626 17,017 2.25
1 755 12,275 8,632 13,257 7,203 42,122 5.58
Total 22,919 36,027 21,369 48,344 36,300 164,959 21.83%
z 1,027 1,319 4,931 16,259 2,128 25,664 3.40
c 1,344 3,694 1,208 2,275 0 8,521 1.13
S 7,066 312 2,473 6,402 2.15
Total 9,437 5,325 6.68%
zh 13,722 E 5.31
ch 6,325 1,609 2.59
sh 14,808 6,722 25,400 60 58,967 7.81
r 44 507 4,911 0 14,656 1.94
Total 34,899 33,364 16,287 46,499 2,213 133,262 17.65%,
j 16,867 5,276 7,810 18,189 0 48,142 6.38
q 5,784 8,493 3,432 5,501 0 23,210 3.07
X 11,148 8,608 6,865 13,557 0 40,178 5.32
Total 33,799 22,377 18,107 37,247 0 111,530 14.77%,
g 11,845 7,297 5,721 11,188 0 36,051 4.77
k 3,521 163 4,719 6,319 0 14,722 1.95
h 3,034 11,804 7,058 15,986 1 37,883 5.02
%] 23,282 20,998 32,579 37,072 0 113,931 15.09
Total 41,682 40262 50,077 \ 26.83%
G. total 159,232 134,328 99.97%
B. Arranged in order of fréquency.
Initial Occurrence Percentage Initial Occurrence Percentage
Q 113,931 15.09 m 28,132 3.72
d 75,448 9.99 z 25,664 3.40
sh 58,967 7.81 q 23,210 3.07
i 48,142 6.38 ch 19,579 2.59
42,122 5.58 f 19,385 2.57
X 40,178 5.32 n 17,017 2.25
zh 40,060 5.31 S 16,253 2.15
h 37,883 5.02 k 14,722 1.95
b 37,133 4.92 r 14,656 1.94
g 36,051 477 c ) 1.13
t 30,372 4.02 1.00




3.2 Compared

These reksii]kts\k are in agreement with those quoted in the review in Yu-wen-hui-pian of the
work done in Mainland China. The researchers in Mainland China found the initial /d/
appeared most frequently (7.83 ) and the initial /p/ least frequently (0.35%).1

3.3 Compared with the similar investigation in Cantonese

Comparison of the above results with frequency of initials in Cantonese'* shows that /g/ .
(13.6%) is the most common initial in Cantonese whereas /d/ (9.99%) is the most common in
Mandarin. This is a result of the frequent occurrence of a suffix pronounced as ge #% in
Cantonese and as dé #J in Mandarin. However, in both Mandarin and Cantonese /p/ is
found to be the least frequently used initial. (In Mandarin 1.009;; in Cantonese 0.53%.)

3.4 Tabulated in terms of place features -

The distr n fr cy of initia tabulated in terms of their place and manner

of place features, the dentals rank highest with 21.84 %, followed by the
retroflexes . wi 65%, zero with 15.09%, dental sibilants with 14.77%, and labials
with 12.21%. The remainder is occupied by the gutturals (11.74%) and palatals (6.68%).

(Table 4A, Figure 3A.)

TABLE 4. RELATIVE FREQUENCY DISTRIBUTION OF INITIAL CLASSES
A. Classified by Place Features.

Initial class Members Totals Percentage
Zero (%} 113,931 15.09
Labials b, p, m, f 92,218 12.21
Dentals d, t,n,l 164,959 21.84
Dental Sibilants i q, x 111,5 14.77
Retroflexes zh, ch, sh, r 17.65
Palatals z,¢,8 6.68
Gutturals L gkh 656 11.74
Total o 754,994 99.98
B. Classified by Manner Features.

Initial class Members Totals Percentage
Zero (%} 113,931 15.09
Unaspirated stops b,d,j,zh,z, g 262,498 34,77
Aspirated stops p,t.a.ch,c, k 103,972 13.77
Nasals m, n 45,149 5.98
Fricatives f, x,sh,s, h 172,666 22.87
Voiced continuants Lr 56,778 7.52
Total 22 754,994 100.00

13 Zheng’s review in op. cit., p. 39.

14 With reference to my M. Phi miversity of Hong Kong in 1973, V. 1.
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Total: 754,994

Labials
12%

Unaspirated
stops
35%

Dentals
22%

Zero
15%

Zero
15%

Voiced
continuants

Dental
sibilants

Gutturals Aspirated

B. Classified by manner features

3.5 The importance of sibilant sounds in Mandarin and Cantonese

The term “sibilant sounds” is used here to indicate dental sibiliants, retroflexes, and
palatals. Normally they are the most difficult to pronounce for non-Mandarin speakers,
especially native Cantonese speakers, and the results show that these sibilants form appro-
ximately 40% of the total sample. Thus, it is obvious that, for a student to be competent in
speaking Mandarin, much time must be spent in mastering these initials.

Among these ten initials /sh/ is the most frequently used constituting 7.81 7. If this initial
is mispronounced, 781 words in every 10,000 will be inaccurate and difficult to comprehend.
Similarly mispronunciation of /zh/ will result in 531 erroneous words inevery 10,000.

The sibilant sounds also constitute a large proportion (33.77; .of the initial found in
Cantonese. Hence it appears that in Chinese, at least in Mandart and Cantonese, the sibilant
sounds are of the utmost importance. .+ 1

3.6 Tabulated in terms of manner Sfeatures

In terms of manner features, however, the stops as a class constitute 48.54 % (unaspirated
stops 34.77 %, aspirated stops 13.77 %), followed by fricatives 22.87 %, zero 15.09 %, voiced
continuants 7.52%, and finally nasals 5.98 %. (Table 4B, Figure 3B))

3.7 The commonest word dé¢ %3 in Mandarin

The word dé & is the most frequently used word in Mandarin and as such constitutes
26,73816 of the 75,448 characters having the /d/ initial (35 9%). This is why the unaspirated
stops and labials rank highest among the manner features and place features respectively.

15 J1bid.
18 See Appendix I,




The following table sets out one viable method of encoding Mandarin initials based on
the work of Mr.' W Sngt

TABLE 5. RELATIVE PROBABILITY DISTRIBUTION OF INITIALS IN MANDARIN

Initials Probability %, Binary coding Initials Probability %, Binary coding
(%] 0.1507 000 t 0.0390 11000
d 0.0998 001 z 0.0339 11001
sh 0.0780 0100 q 0.0307 11010
j 0.0637 0101 ch 0.0258 11011
1 0.0557 0110 f 0.0256 11100
x 0.0531 0.0225 11101
zh 0.0530 0.0215 111100
h 3 0.0195 111101
b 0.0194 111110
4 0.0113 1111110
m 0.0100 1111111

4. Finals

4.1 Relative frequency of Mandarin finals by traditional classification

Traditionally, finals in Chinese syllables can be classified into four categories, namely,
kai-kou-hu, gi-chi-hu, he-kou-hu, and cuo-kou-hu.’® Of these four categories of final in
Mandarin, the final kai-kou-hu occurs in 48.68% of the sample; the qi-chi-hu 29.587%;
the he-kou-hu 17.44%;; and cuo-kou-hu 4.28 % of the same sample (Table 6, Fig. 4).

in phonetic order.

Final Ist ond 7:;’::: dth Neutral Total Percentage

a 13,583 2,810 5,591 8,952 353 31,289 4.14
o 584 1,167 39 1,048 0 2,838 0.38
e 2,531 8,153 3,030 16,001 40,363 70,078 9.28
-i 1,756 586 1,525 6,766 2,128 12,761 1.69
v 6,542 11,148 3,483 19,933 1 41,107 5.44
er 0 2,555 677 4,381 0 7,613 1.01
17 See §4.6.

18 kai-kou-hu Ff 15} : finals that do not include /i/, /u/, /i vowels or medials
gi-chi-hu Z£ #F : finals that begin with unrounded high front vowel or medial /i
he-kou-hu 4 15 : finals formed by a rounded back vowel or medial fu/.
cuo-kou-hu ¥ I : finals that contain a rounded front.¥ i
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Final st ’ an Neutral Total Percentage
ai 2,374 9,404 0 28,853 3.82
ei 1,925 2,366 13,641 1.81
a0 2,931 1,597 22,897 3.03
ou 4,822 1,837 15,515 2.05
an 8,995 5,373 30,662 4.06
en 4,885 7,441 24,452 3.24
ang 5,588 4,724 19,447 2.57
eng 6,977 6,618 20,087 2.66
ong 12,520 5,713 26,425 3.50
Total 76,013 71,492 367,665 48.68%
i 22,182 6 69,864 9.25
ia 4,680 0 9,152 1.21
iai 0 0 1 0.001
jao 1,932 4,600 10,686 0 19,153 2.54
ie 2,447 5,288 4,047 0 14,150 1.87
io 8 0 0 0 8 0.001
jou 981 9438 0 22,713 3.01
ian 7,497 3,236 0 30,457 4.03
in 6,942 1,119 0 14,636 1.94
iang 3,525 3,949 0 15,352 2,03
ing 7,369 2,066 0 24,178 3.20
iong 278 358 451 0 3,785 0.50
Total 57,841 42,625 48,256 16 223,459 29.58%
u 6,538 8,609 10,938 0 49,727 6.59
va 1,135 122 - 'a,588 0.61
uo 5,594 11,247 33,532 4.44
vai 74 B 1T 2,858 0.38
uei 2,007 2,697 0 19,437 2.57
uan 3,517 ’ 0 9,723 1.29
uen 1366 2,038 537 2,142 0 6,083 0.81
uang 1,561 1,762 1,079 1,188 0 5,590 0.74
ueng 74 0 1 0 0 75 0.01
Total 21,866 28,044 28,503 53,190 10 131,613 17.44%
y 1,356 2,392 3,882 6,473 0 14,103 1.87
ve 578 4,293 155 2,892 0 7,918 1.05
yan 413 4,577 907 1,021 0 6,918 0.92
yn 1,240 727 27 1,324 0 3,318 0.44
Total 3,587 11,989 4,971 11,710 0 32,257 428%
G. total 159,307 154,150 134,328 259,918 47,291 99.98%

754,994
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B. Analysed inn

Ho Kwok-cheung

n-order of frequency.

' Percentage

Final Final Occurrence Percentage
e 9.28 in 14,636 1.94
i 9.25 ie 14,150 1.87
u 6.59 y 14,103 1.87
v 5.44 ei 13,641 1.81
uo 4.4 -i 12,761 1.69
a 4.14 uan 9,723 1.29
an 4.06 ia 9,152 1.21
ian 4.03 ye 7,918 1.05
ai 3.82 er 7,613 1.01
ong 3.50 6,918 0.92
en 6,083 0.81
ing 5,590 0.74
ao 4,588 0.61
iou 3,785 0.50
eng 2.66 yn 3,318 0.4
uei 2.57 uai 2,858 0.38
ang 19,447 2.57 o 2,838 0.38
iao 19,153 2.54 ueng 75 0.01
ou 15,515 2.05 iai 11 0.001
iang 15,352 2.03 io 8 0.001
C. Analysed in MPL, arranged in order of frequency.
Final Occurrence Percentage Final Occurrence Percentage
+ 70,078 9.28 15 14,636 1.94
! 69,864 9.25 14,150 1.87
X 49,727 6.59 e 1.87
() 41,107 13,641 1.81
XE 33,532 12,761 1.6
Y 131,289 9,723 1.29
, 30,662 9,152 1.21
B2 30457 7,918 1.05
% 28,853 . 7,613 1.01
XL 26,500* 3.51 6,918 0.92
iy 24,452 3.24 6,083 0.81
{ L 24,178 3.20 5,590 0.74
£ 22,897 3.03 4,588 0.61
I X 22,713 3.01 3,785 0.50
L 20,087 2.66 3,318 0.44
XA 19,437 2.57 2,858 0.38
X 15,447 2.57 2,838 0.38
| 4 19,153 2.54 0.001
X 15,515 2.05 0.001
| A& 15,352

*26,500 = 26,425 (ong) + 75 (ueng)
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ATIVE ‘F _DISTRIBUTION OF FINAL CLASSES
BY TRADITIONAL CLASSIFICATION
o Total: 754,994

FIGURE 4. =

50%
Key:
40 )
Number of occurrence (in %)
/1 Number of items (in %)
30
20 T
10 A /
; vV

kai-kou-hu gi-chi-hu he-kou-hu cuo-kou-hu

4.2 Analysis of the frequency of Mandarin finals

The most frequent single final in Mandarin is fe/ occurring as 9.28% of the sample,
followed by /i/ 9.25%, /u/ 6.59 %, /v/ [1] 5.44 %, [uo/ 4.44 9/, [a/ 4.14 %, and those least frequently
used are /io/ and /iai/, each with a sample frequency of only 0.001%. Only slightly more
common than fio/ and /iai/ are the finals /ueng/, /o/, and Juai/, constituting 0.01 %, 0.38 %,
and 0.38 % of the sample respectively (Table 6B).

The arrangement in order of frequency indicates that, of the 40 finals i
have been analysed: (@) The first 3 finals make up over 257, of .the tot:
make up over 50% of the total; and (¢) T “finals’

Mandarin which
The first 9 finals
over 757 of the total.

Its with the work do

Considered on a percentile basis, the results given in this paper and those quoted from the
previously mentioned review in Yu-wen hui-pian of similar work carried out in Mainland China
indicate a similar pattern of distribution. In this review, the /e/, fi/, and /u/ were also reported
as being the most frequently used finals with quoted percentages of 6.68%, 5.31%, and 3.77%,
respectively.1®

The total percentage of the above three finals as generated from 50,000 words is only 159,
of the sample, and is 10 less than the total percentage of the respective finals reported in
this study, as derived from a 750,000 word sample. The increase now demonstrated derives
from use of a greatly enlarged sample.

The least commonly used finals reported in the Mainland China study are Jei/, Jof, fuen/,
and /ia/ in descending order of frequency, constituting 0.7%, 0.44%, 0.11%, and 0.03%,
whereas this study shows the least commonly used four finals to be /o/, /ueng/, /iai/, and /io/

4.3 Comparison of these

19 Zheng’s review in op. cit., p. 39.
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0.001%, and 0.001% of the sample. The total
the latter is only 0.4 %.

constituting as they , 0.01
is 1.28 % while

percentage of the for

4.4 The Commo;ﬁy used characters with le], [i] or [u finals (analysed in the modified system)

According to the report prepared in the “Republic of China (see §1.2), the word dé &j
constitutes 26,738 of the 75,448 characters and ranks highest as mentioned above (see §3.7).
Other frequently used words (over 1,000 occurrences in the 750,000 character sample) with /e/
vowel are 1&.T (7,176) zhé 3& (3,967), g¢ i (3,776), k& 7 (2,426), mé JE (1,998), zhé & (1,573),
shé # (1,426), ké i (1,310), g¢ % (1,228), dé 74 (1,064). The total occurrence of these char-
acters constitutes 70%, of the total occurrence of the final Je/.

As for those words containing /i/ or /u/, the analysis is as follows:

i 1 o— (14147 1 B (3,500) arowm o (2,517)
i 7 b ~ . )

fu/ @ bIR (2,800) ' chd &t (1,944) ti @ (1,518)
b 5 o (1,208)  wb 4 (1,134)  zhil = (1,121)
n g

4.5 The relative frequency distribution of X L

A major difference between the results reported in Mainland China and the results of
this present study is the observed frequency of the final 2.2

It ranks fourth in the former constituting 2.55%; in 50,000 but tenth in the latter, con-
stituting 3.51 % in 750,000 (including 0.01 9% of fueng/).

If one considers the final jong/, several commonly used words appear such as:

zhong W (3,905) gong 4 (1,537) dong & (1,535)  zhdng #& (1,500)
tong [@ (1,475) dong ® (1,455) gdéng T (1,165)  céng 1E (1,113)

It was found in this survey, that /uo/, /a/, /an/, /ian/, and /ai/ ran

higher than Jong/.#

They occur more frequently in words like:

juo/: W&
sud :
jaj : da K (4 ta' M (4,505) nd I (1,698) fa FE (1,690)
bi 3\ (1,692 fi @ (1,505 ba A (1,457)
jan/: san = (4,006) hin 1 (3,519)® nén F (1,545) shan L (1,335
R
X

dus % (2,159)

ran (1,183)

/ian/: tidn (3,280) nidn 4 (2,790) mianf (1,800) dian B (1,131
qian #i  (1,065)

jaif : zai £ (6,631) 14 & (4,357) hdi @& (1,389) kai B (1,297)
hai # (1,154) tai K (1,005)

20 The report discussed in the review used the Mandarin Phonetic Letters (see Table 6C for the relative
frequency of Mandarin finals in MPL). The final % 2. in MPL consists of finals/ong/ and /ueng/ in the Pin-
yin system. Of these two finals, Jueng/ is rarely used, it only occurs 75 times within 750,000 characters.

21 Ip the present discussion I have neglected the fourth rank /v/, since the /v/ [1] and /-i/ [z] are not marked
in MPL.

22 This frequently used word is pronounced as han and is used both a
Taiwan. However, in Mainland China it is pronounced as hé
to the text Elementary Chinese published in Peking; 1972

Wjunétién: and preposition in
$ a conjunction (according
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It is worthy of not bove surs Jong/ has a frequency higher than those
finals which form part ch_frequéhtly used words as: w& (I, me), ta (he), san (three), tian
(sky), zai (in, at), i (come).

The answer to this paradox did not become evident until I discovered that half of the
primary data which the researchers had used was based on the following three essays:*3

1. “On the Profound Knowledge and Morality of Being a Communist” a#kEE RN
1£5%: 22,882 words.

2. “The Greatest Friendship” &5 k89K 1 977 words.

3. “Anti-liberalism” S $IE 13 688 words.

In these articles, those characters with /ong/ like zhong ¥, gong #&, dong 3, gong T,
gong 4, dong ®f, téng fi are extensively used as the components of ex ressions frequently
used in Chinese Communist society. Common examples are-Zhong-g (China), Zhdng-
gué-rén (Chinese), Gong-chan-ding (Communist} -fa ast), gong-rén (worker),
yun-dong (movement); téng-zhi (comra g-shé (Gomniune). The final /ong/ is obviously
more useful in the sp ‘ tings of Mainland China.

Unfortunately the f‘%‘q ency of those finals such as /uo/, /af, Jan/, /ian/, and /ai/ are not
assessable from a study of the review.

The occurrence of han is 3,519, or 0.46 % of the sample. If for this character the he pronunciation is adopted
to replace han, the relative frequency position of the final /an/ will be reduced from seventh to ninth position
(see Table 6B, 4.06 — 0.46 = 3.60). At the same time the most frequently used final /e/ will increase to 9.74 %
(9.28 + 0.46 = 9.74).

This replacement of han by hé will produce changes in the relative occurrence of vowels and letters. It will even
change the relative frequency order of rimes and letters in MPL (but not the relative frequency order of
vowels and letters in IPA, Pin-yin or Modified System).

In terms of the relative frequency of rimes in MPL, the “7” and “&” will switch, pesition (see Table
.12). The first rime ““=” will revert to third position [a decrease of 0.46 %, .( £ 4 9.84)]; whereas the
rime “¢"" increased by 0.46 % will advance from third to fir position (9.28 - 0:46 = 10.74).

In the relative frequency of Mandarin Phons tte ” will 'be owngraded from third to fifth
position (77,760 — 3,519 = 74,241y and the *& nchanged (70,078 + 3,519 = 73,597) (Table 19).

28 Zheng’s review in op. eit., p. 32. Sl

A comparative chart of the alternative uses of han and hé showing percentage or actual occurrence in
the sample is given below."

’

Temai

Final in MS Rimes in MPL Letters in MPL
han % hé % han 9% hé % han occ. hé occ.

1.e 9.28 1.e 974 1. & 10.30 1. & 1074 1. ] 219674 1. | 219,674
2.1 9.25 2.1 925 2. L 9.87 2. L 987 2. Y 158,038 2. X 158,038
3.u 659 3. 6.59 3. ¢ 9.28 3.7 9.84 3.% 771,760 3. 33 75448
4. v 544 4. v 544 4. 1 925 4, § 925 4, 3 75448 4. L 74,550
5. uo 4.44 5. uo 4.44 ‘ 5.2 74550 5.7 74241
6.a 4.14 6.a 4.14 6. & 70,078 6. & 73,579
7. an 4.06 7. jan 4.03 7. F 58967 1. F 58967
8. ian 4.03 8. ai

9. ai 3.82 9.

10. ong 3.50  10.
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4.6 A Proposal for en

Table 7 sets out a viable method of encoding Mandarin finals which is based on the
work of Mr. Wong Kar-lung. Detailed discussion of the encoding can be found in his M. Phil.
thesis “Phonetic Encoding of Chinese Characters” (1975) in the library of The Chinese
University of Hong Kong.

However, two rarely used finals /iai/ and /io/ are not mentioned because they were only
noted after the thesis had been completed. In addition, minor corrections of the data had been
made on the output result of the thesis. Therefore, the probability (in percentage) listed in this
present study differs from that given in the above-mentioned thesis. But it should be noted
that this difference can be considered as minimal and unlikely to affect the order of the
finals in terms of frequency.

TABLE 7. RELATIVE PROBABILITY DISTRIBUTION OF IN MANDARIN

Finals bility. 3inar codir ~:~FFriaIs“ ; Probability Binary coding
e 0.0203 110101
i 0.0194 110110
u 0.0187 110111
v 0.0187 111000
uo 0.0180 111001
a 0.0169 111010
an 0.0129 1110110
ian 0.0403 01111 ia 0.0121 1110111
ai 0.0381 10000 ye 0.0105 1111000
ong 0.0350 10001 er 0.0101 1111001
en 0.0323 10010 yan 0.0092 1111010
ing 0.0320 10011 uen 0.0080 1111011
ao 0.0303 10100 1111100
iou 0.0300 10101 1111101
eng 0.0266 10110 11111100
uei ' c1011r 11111101
ang 11000 11111110
iao C o 1100t o 0.0038 111111110
ou 0.0205 110100 ueng 0.0001 111111111

4.7 Relative frequency of the form types in Mandarin finals

Finals in Mandarin can be further analysed into medials, vowels, and endings. In terms
of their combinations, they may be classified into four form types as follows:

1. V: Finals with a single vowel, e.g. chi (tea).

2. MV: Finals with a medial plus a vowel, e.g. shud (to speak)..

3. VE: Finals with a vowel plus an ending, e.g. kan (to see).

4. MVE: Finals with a medial and a vowel plus an ending, e.g. bido (watch).

The analysed occurrence of these four forms is tabulated according to the modified system
in Table 8. -

From the observed results, there was an obvious iffe :

quency of the various
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form types, with emp he two form types without medials, the
V and VE. The ratio of total occurrence of these two types, compared with the other two with
medials, the MV and MVE, is approximately 2.5 to 1. Again, those containing endings, the
VE and MVE, and those without endings, the V and MV, both constituted about half of the
total character sample.

It would appear that the most favoured final form type in Mandarin is V (Table 8).
TABLE 8. RELATIVE DISTRIBUTION OF THE FOUR FORM TYPES OF MANDARIN FINALS

A. Arranged in order of frequency (Total: 754,994).

1 2
| 4 MV
e 70,078 uo 33,532
i i 4
u
v
a
y
-
o
ou 15,515 uvang 5,590
in 14,636 iong 3,785
ei 13,641 yn 3,318
er 7,613 uai 2,858
ueng 75
iai 11
291,767 69,348 248,406 145,473
38.64% 9.19% 19.26%
B. Summary
; ' Final Sform type Occurrence Percentage
1 v 291,767 38.64
2 MV 69,348 9.19
3 VE 248,406 32.90
4 MVE 145,473 19.26
Total 4 754,994 99.99%

The relative frequencies of initials and finals in Mandarin, which have been discussed
above, are based on the output results listed in 2.3.4. From 4.8 onward, some calculation is
needed to derive the relative frequency of final components: medials, vowels, and endings.
The figures used in the calculations are also based on the previously mentioned output results.

4.8 Medials

The syllables without any medials (zero medial @) 8% of the total character
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sample, as compar 209, for the syl h medial [-i-] and 10.859; for the medial
[-u-].2¢ Syllables with: dial [-y-] ‘occupy the remaining 1.97% (see Table 9, Fig. 5).

The low frequency of syllables with medial [-y-] is due to the fact that only two finals
contain the medial [-y-], ye and yan, and that they rank 28, 30 respectively in the total of 40
in the order of the relative frequency of finals.

Syllables without any medials (with 71.98 %) are far more frequent than those containing
medials, which together account for about 28 % of the total number of sample character. The
ratio between the number of syllables without any medials and those with [-i-], [-u-1, [-y-] is
approximately 3 to 1 (Fig. 5B).

TABLE 9. DISTRIBUTION OF MANDARIN MEDIALS IN THE IPA SYSTEM

Medials Items irrence

Number ber  Percentage

543,491 71.98
114,781 15.20

8 20.0 81,886 10.85
2 5.0 18,436 1.97
40 100.0%, 754,994 100.00 %,

FIGURE 5. DISTRIBUTION OF MANDARIN MEDIALS
Total: 40 Total: 754,994

o
71.98% .

(-]
15.20%

A. Items B. Occurrence

4.9 Vowels (and rimes in MPL)

49.1 Relative frequency of Mandarin vowels analysed in IPA
According to Y. R. Chao’s Grammar of Spoken Chinese,*® there are fifteen vowels in
Mandarin if analysis is based on the IPA system. Among these vowels, the first four most

24 The relative frequency of finals which begin with /i
25 Op. cit., p.24.
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frequently used are unrou :
50%, of the sample. Indiv ly, the respective percentages are 14.39, 13.72, 10.91, and 10.47,
whereas those least frequently ‘used are the [y] and [z] with respective frequencies of only
2.31% and 1.69 % (Table 10A).

vowels [i}; [®], [al,

TaBLE 10A. RELATIVE FREQUENCY OF MANDARIN VOWELS IN THE IPA SYSTEM, IN

ORDER OF FREQUENCY
(Total: 754,994)

Vowel X Ending Total %
Open

i 9.25 14,39
B 13.72 13.72
a 10.91
a 10.47
€ 2.92 6.95
u 6.59 6.59
A 596 5.96
I 5.44 5.44
o 0.38 5.06 5.44
2 1.01 4.05 5.06
e 4.38 4.38
o 4.00 4.00
A 2.67 2.67
y 1.87 0.44 2.31
z 1.69 1.69

Total % 99.98%,

4.9.2 Relative frequency of Mandarin vowels in the Pin

Phonemically, there are only six kbasic«:svo_\;Welf Peking dialec /. [o/, [el, [i], lu/, and
fii/. If calculated according to their basic forms, the unr unded vowels /a/, /e/, and /i/ which
together account for aboﬁts‘.gﬁ"/c, are far more frequently used than the rounded ones o/,
/u/, and /ii/ which represent only 209 of the total sample. Individually, the percentages are
31.37, 24.31, and 21.52 for /a/, [e/, /i/ as compared with 13.88, 6.59, and 2.31 for /o/, /u/, [iif
(Table 11A).

If calculated in Pin-yin’s written form, the same pattern results in the basic form, with the
major difference that the percentage of /ii/ vowel has greatly decreased from 2.319; to 0.18 %,
(Table 11A, Fig. 6).

4.9.3 Relative frequency of rimes in Mandarin Phonetic Letters

In MPL, there are sixteen rimes. The arrangement in order of frequency indicates that
the first three rimes make up over 259, and the first six rimes make up over 509 of the
total. It is apparent that the 7 contains over 107] of the total sample (Table 12).

The least frequent rimes are 11 and jL, with frequencies of 1.879% and g-respectively.
Despite its low frequency, )L has a high functional yield in speech; atid rcentage shown
indicates only those words which utilise the rime: '
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(Total: 754,994)

Vowel 0 Ending Total percentage
%] -r -i -0 -u -n -ng BASIC WRITTEN

Unrounded a 5.96 4.20 5.57 10.30 534  31.37 31.37
e 12.20 1.01 4.38 4.05 2.67 24.31 21.964

16.38 1.94 320 21.52 21.52

Total 77.20 74.85
Rounded o 4.82 12,382
u 6.59 8.72¢
i 1.87 0.184

Total 21.28

96.13

Grand total %

42196 = 24.31—2.35; . ; d0.18 = 2.31-2.13.

In Pin-yin’s written forn nals /ii/ and /iin/ (which consist of main vowel /ii/) are written as /u/ and
Jun/ (the two dots are omitfé&?)%eiéépt when preceded by /n/ and /l/; /uei/, /uen/, and /iou/ are written as Jui/,
Jun/, and fiu/ if precedeéd by a consonant (see also 2.3.1).

The percentage for the vowel /ii/, rewritten as Juf is 2.13% (16,107); for [uei/ and Juen/ with consonants is
2.35% (17,742); and for fiou/ is 1.50%; (11,324).

FIGURE 6. RELATIVE FREQUENCY OF MANDARIN VOWELS IN PIN-YIN’s Basic FORM

Key:

\

A Unrounded vowels

[___—J Rounded vowels

Total: 754,994

4.10 Endings

According to the survey under discussion, nearly half of the syllables (47.829%) are not
followed by any ending (open ending). The remaining 52.18% are syllables with endings
j-n/, /-0, /-u/, /-i/, and /-1/. In descending order of frequency, the percentages of these endings
are 16.73, 15.21, 10.63, 8.58, and 1.01 respectively (Table 1 ng. the ter five endings,
the nasals /-n/, /-n/ predonminate, constituting 31.94 % of the 1 mple (Table 13, Fig. 7).
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TABLE 12. REEATIVE: B
N O

IN"MANDARIN PHONETIC LETTERS,

RDER OF FREQUENCY (Total occurrence: 754,994)

Vowel
owe o |- X — L Total percentage
1. B 4.06 4.03 1.29 0.92 10.30
2. L 2.66 3.20 3.51¢  0.50 9.87
3. & 9.28
4. 1 9.25
5. X 6.59
6. 4 6.43
7.1 5.96
8. z i 5.57
9. % 5.34
10. X 5.06
1. 4.821
12. 4.38
13. 4.201
14. 2.92
15. 1.87
16. )L 1.01 1.01
J-i/b 1.69 1.69
17 5.44 5.44
Total % 99.982%

aThe final ¥ 2_ in MPL consists of /ong/ and /ueng/. The relative frequency of X 2. is /ong/ 3.50%; + /ueng/

0.01% = 3.51%.
bIn MPL, the vowels /-i/ and /v/ are not marked.

- Total percentage

in Pin-yin Grand total

Zero o 47.82 47.82

Total 47.82%
Semi-vowels -i 8.58 8.58
-u ( © 10.63 537
-u 5.06

Total 19.21%
Nasals -n 16.73 16.73
-p (-ng) 15.21 15.21

Total 31.94%
Retroflex -1(-p) 1.01 1.01

Total 1.01%

Grand total

99.98%;
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40
30 A
20 1
10
| eeaeam—e— R
0
-n -1 -1
Semi-vowels Nasals Retroflex
4.11 Tones

4.11.1 Relative frequency of tones and the number of characters of which they consist

There are five tones in Mandarin (including the neutral tone). The first four tones are

usually numbered 1st, 2nd, 3rd, and 4th tones. The neutral tone, in the survey discussed above,
is numbered as Sth tone.

In terms of the relative frequency of the five tones as they occur, that most favoured is
the 4th tone, which constitutes 34.43 %, of the total sample, followed by 1st, 2nd, 3rd, and 5th
in descending order of frequency. Individually, their respective percentages are 21.10, 20.42,
17.79, and 6.26 (Table 14A).

On the basis of tonal behaviour, the calculations are made not only in terms of actual
occurrence but also take into account the number of different characters which go to make
each tone (Table 14B). It is worthy of note that both methods of calculation show the same
general pattern of distribution, with predominance in th ‘tone. "

Despite the character pronunciation of the secondary dataused here, the 2nd and Sth
(neutral) tones will normally be increased in actu peech because of the extensive use of tone
sandhi,2 and this is worthy of separate analysis.

The analysis of average occurrence of each character in different tones, shows a contrasting
pattern of distribution when compared with the last two results (occurrence and characters)
mentioned above. The characters in 5th tone would appear to be more predominant when
compared with characters in the other four tones, showing 2,150 average occurrence against
the others which average 150 (Table 14C).

However, it is interesting to note that over 99 % of the actual occurrence of the 5th tone
uses kai-kou-hu (including the [z] and [1]) (Table 14A) and in the respective character chart,
the number of the neutral tone characters in kai-kou-hu also occupies a large proportion of
the sample (19 out of 22) (Table 14B).

Among these characters, some are very frequently used suffixes such as: dé &9 (26,738),
16 T (7,176), mén 4 (4,325), zi F (2,128), me B% (1,998), zhe # (1,573), etc.

26 For example, when a 3rd tone is followed by another 3rd, the first one change: @ 2nd tone, e.g.

zi-mii (grandmother) changes to zd-mu.




A. Tabulated in terms of occurrence.

ENCY OF RIN TONES AND THE NUMBER OF THEIR
SPECTIVE CHARACTERS, IN ORDER OF FREQUENCY

Final class®

Tone Kai 0i He Cuo Total Percentage
4 120,297 74,721 53,190 11,710 259,918 34.43
1 76,013 57,841 21,866 3,587 159,307 21.10
2 71,492 42,625 28,044 11,989 154,150 20.42
3 52,598 48,256 28,503 4,971 134,328 17.79
5 47,265 16 10 0 47,291 6.26
Grand total 367,665 223,459 131,613 32,257 1{54,994 100.00%
aCf. §4.1.
B. Tabulated i
Final class
Tone % He Cuo Total Percentage
4 639 472 380 135 1,626 3345
2 507 430 240 100 1,277 26.25
1 502 360 218 52 1,132 23.29
3 315 264 188 38 805 16.56
5 19 1 2 0 22 0.45
Grand total 1,982 1,527 1,028 325 4,8624 100.00%;

aThe total number of different characters reported in the book mentioned above (see §1.2) is 4,864.

C. Tabulated in terms of the average occurrence of each character in different tones.

Tone Number of occurrence ~ Number of character 1 verage
5 47,291 g 2,150
3 134,328 805 167
4 259,918 1 1,626 160
1 159,307 1,132 141
2 154,150 1,277 121

4.11.2 A proposal for encoding Mandarin tones

Table 15 sets out another viable method of encoding Mandarin tones also based on the
work of Mr. Wong (see §4.6).

TABLE 15. PROBABILITY DISTRIBUTION OF MANDARIN TONES

Tone Probability Binary coding
4 0.3438 00
1 0.2133 01
2 0.2039 10
3 0.1765 )
0 0.0626 -
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5.1 Relative frequency of Mandari

The “alphabets’” are actually systems of alphabetical segments used here to describe
the components which represent syllables in Mandarin. There are several systems used to
transcribe Mandarin sounds. Only the Pin-yin system (including the modified system) and
Mandarin Phonetic Letters are considered in the following calculation.

All the calculations contained in this Section are based upon the resultant figures
previously derived in Sections 3 and 4.

Within Mandarin Chinese language structure, a letter may appear in the position of con-
sonant, medial, vowel or ending. For example, the letter “i”’ may occur in medial position
(e.g. tian), vowel position (e.g. di) or ending position (e.g. tai). The frequency of occurrence
of each letter in each different position is tabulated in Part A of each of the following tables
in addition to notes to indicate the process of calculation. Letters.are anged in order of
frequency in Part B of each of the respective. tables.

In the Pin-yin system;'some modifi required to all
ing written syllables. R

or the various rules govern-

5.2 Relative frequencyéof a;c;drin letters in the Pin-yin and Modified Systems
If Table 16B is compared with Table 17B, it is of interest to note that each of the first ten

letters, from “i” to “s” occupies nearly the same relative position in descending order of
occurrence and have approximately the same distribution in the sample.

The first 2 letters in the Modified System made up 24 % of the total.

The first 2 letters in the Pin-yin System made up 25%; of the total.

The first 5 letters in the Modified System made up 519 of the total.

The first 5 letters in the Pin-yin System made up 519 of the total.

The first 10 letters in the Modified System made up 78 % of the total.

The first 10 letters in the Pin-yin System made up 77 % of the total. ‘
contained within the
odified System, 13.75%,

The five general vowel letters “a, e, i, 0, u” in these two systems
first ten, with *“i” being the most favoured, constituting 12.88 % in the
in the Pin-yin System. The total occurrence of these five vowel letters constitutes 45 9 of the total
letter occurrence (45.96 % in Modified, 45.629; in in). Slightly less frequently used letters
are “‘n, a, e, u” (in Modified, “n, a, u, € in Pin-yin) when considered in relation to the descend-
ing order of frequency. =~ ‘

5.3 Comparison of the relative frequency of Mandarin and English letters™

Let us compare the relative frequency of English letters (Table 18) with those in Chinese
as analysed in the Pin-yin System (Table 17B). The distribution is similar, for in English, the
first 2 letters make up 22 %, the first 6 letters 529 and the first 11 letters 78 9 of the total letter
sample as analysed (cf. §5.2). The first 10 letters in Pin-yin (with the sole exception of “‘g™)
can be found in the first 12 letters in the English alphabet. One major difference that becomes
apparent concerns the letters “g, z, j”” as commonly used in Chinese which together account
for 11.70 % but are rarely found in English, and together only constitute 2.03 % of the sample.
However, the second most commonly used letter “t” in English (constituting 9.78 % of sample)

27 The frequency of English letters discussed here is based upon

k. The Relative Frequency
of English Speech Sounds (Harvard University Press, 192




TABLE 16. RE N ANDARIN LETTERS IN THE MODIFIED SYSTEM
A. Arranged in alphabetical order.
Letter ‘Consonant Medial Vowel Ending Total Percentage
a — — 236,950 — 236,950 10.59
b 37,133 — — — 37,133 1.66
c 28,100¢ — — — 28,100 1.26
d 75,448 — —_ — 75,448 3.37
e — — 186,852 — 186,852 8.35
f 19,385 — — — 19,385 0.87
g 36,051 — — 114,939% 150,990 6.75
h 156,489¢ — — 56,489 6.99
i - 114,781 108,678 288,259 12.88
i { - 12,761 12,761 0.57
v 41,107 41,107 1.84
i — 48,142 2.15
k : — 14,722 0.66
1 742,122 - —_ — 42,122 1.88
m 28,132 — — _— 28,132 1.26
n 17,017 — — 241,1884 258,205 11.54
o — — 104,816 42,050 146,866 6.56
P 7,568 — — — 7,568 0.34
q 23,210 — — —_ 23,210 1.04
r 14,656 —_ —_— 7,613 22,269 0.99
s 75,220¢ — —_ — 75,220 3.36
t 30,372 — — — 30,372 1.36
u — 81,886 49,727 38,228 169,841 7.58
X 40,178 1.80
y - 1.44
z 65,7241 2.94
Total v 2,238,302 100.03%
a28,100 = 8,521 (c) 9,579 (ch)
5114,939 (-ng) E 5 Be
©156,489 = 37,883 (h) 4 40,060 (zh) + 19,579 (ch) + 58,967 (sh)
d241,188 = 126,249 (-n) + 114,939 (-ng)
€75,220 = 16,253 (s) + 58,967 (sh)
165,724 = 25,664 (z) + 40,060 (zh)
B. Arranged in order of frequency.
Letter Percentage Letter Percentage
i 12.88 d 3.37
n 11.54 s 3.36
a 10.59 z 2.94
e 8.35 ] 2.15
u 7.58 1 . 1.88
h - 1.84
g 1.80
o 1.66
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Letter Percentage Letter Percentage
y 1.4 r 0.99
t 1.36 f 0.87
c 1.26 k 0.66
m 1.26 -i 0.57
q 1.04 P 0.34

TABLE 17. RELATIVE FREQUENCY OF MANDARIN LETTERS IN THE PIN-YIN SYSTEM

A. Arranged in alphabetical order.

Total

Letter Consonant Medial Percentage
a " 236,950 10.46
b 37,133 1.64
c 28,100 1.24
d 75,448 3.33
e — — 169,110¢ — 169,110 7.47
f 19,385 — — — 19,385 0.86
g 36,051 — — 114,939% 150,990 6.67
h 156,489¢ — —_ — 156,489 6.91
i — 83,977k 162,546 64,800 311,323 13.75
j 48,142 — — — 48,142 2.13
k 14,722 — — — 14,722 0.65
i 42,122 — —_— — 42,122 1.86
m 28,132 — — —_ 28,132 1.24
n 17,017 — — 241,1884 258,205 11.40
o — — 93,4921 42,050 135,542, 5.98
P 7,568 — | i 0.33
q — 1.02
s — 3.32
t — — — 30,372 1.34
u B 59,570/ 80,524 38,228 180,322 7.96
i — — 1,460 _— 1,460 0.06
w 35,908% — — — 35,908 1.59
X 40,178 — —_ — 40,178 1.77
y 72,832! — — — 72,832 3.22
z 65,724f — — —_ 65,724 2.90

Total 2,264,856 100.08%

a-f See respective notes on Table 16A.

£169,110 = 186,852 — 17,742 (number of occurrence of /uei/ and fuen/,
k83,977 = 114,781 (<) — (59,609 — 28,805)

193,492 = 104,816 (Jo/) — 11,324 (Jiou/ preceded by a consonant)

759,570 = 81,886 — 22,316
k35,908 = 29,112 4 6,796
172,832 = 59,609 + 13,223

preceded by a consonant)
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B. Arranged in order ijf-;f;_gquencir;

Letter Percentage Letter Percentage

i 13.75 1 1.86
n 11.40 X 1.77
a 10.46 b 1.64

7.96 w 1.59

e 7.47 t 1.34

h 6.91 c 1.24
g 6.67 m 1.24
o 5.98 q 1.02

d 3.33 ’ 0.98
s 3.32 0.86
y 22 0.65
z p 0.33
j i 0.06

e

is rarely used in Pin-yin in which its frequency is only 1.34%. The five English vowel letters
“a, e, i, 0, u” which together account for 38.199; of the total letter occurrence do not, in
English, occur as frequently as they do in Chinese (45.62 %, Tables 17B and 18). Of these five
English vowel letters, “e” predominates in English (constituting 12.68% of the sample)
whereas Mandarin favours the letter i (13.75%).

TABLE 18. RELATIVE FREQUENCY OF ENGLISH LETTERS (DEWEY 1923)

Letter Percentage Letter Percentage
e 12.68 f 2.56
t 9.78 m 2.44
a 7.88 W 2.14
o 7776 i ¥y 2.02
i 7,07 g 1.87
n 7.06 p 1.86
s 7 6.34 b 1.56
r 5.94 v 1.02
h 5.73 k 0.60
1 3.94 X 0.16
d 3.89 j 0.10
u 2.80 q 0.09
c 2.68 z 0.06

5.4 Relative frequency of Mandarin Phonetic Letters

The symbols used in MPL differ from the romanized letters used in English. There are
37 letters in MPL, 11 more than the 26 letters in English. Of these 37 letters, { and % are
far more frequently used constituting 13.54 and 9.74 respectively whereas = accounts for
only 4.79%,. The least frequently used letters in MPL d. % each only constituting
0.47%, of the total letter occurrence (Table 19)
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TaBLE 19. R DARIN PHONETIC LETTERS

Letter Occurrence Letter Occurrence Percentage
! 219,6742 T 36,378 2.24
% 158,038% ¢ 36,051 2.22
=4 71,760 m 36,042¢ 2.22
n 75,448 A 33,078 2,04
A 74,550 % 31,722 1.96
+ 70,078 +* 30,372 1.87
F 58,967 N 28,132 1.73
Ly 48,489 b 25,664 1.58
| 48,142 { 1.43
Y 45,029 1.36
% 9 1.21
£3 19,385 1.19
x 3 17,017 1.05
T A 16,253 1.00
Pix I 14,722 091
X 5! 14,656 0.90
r 37,883 2.34 + 8,521 0.53
A 37,133 2.29 -3 7,568 047
L 7,613 0.47

Total 1,622,249 100.00%,

2219,674 = 69,864 (main vowel) + 149,810 (medial)
b158,038 = 49,727 (main vowel) -+ 108,311 (medial)
36,042 = 14,103 (main vowel) + 21,939 (medial)

6. Syllables and homophonic characters

6.1 Relative frequency of Mandarin syllables and.h maplmmc (

The relative frequencydistribution of Mandarin syllables and their homophonic characters
as discussed here is derived from the same five tables of secondary data set out in appendices.
The total number of syllables counted in the sample is 1,153,and the total number of characters
utilised is 4,862 (two words less than reported, see Table 14B). Among the four tones
(excluding neutral), it is of interest to note that the 3rd tone embraces the largest number of
syllables although its occurrence and the number of included homophonic characters rank as
the lowest. The distribution of different characters in conjunction with number of syllables
and their occurrence in relation to tones is tabulated as follows:

Characters Syllables Occurrence
Tone Number Tone Number Tone Number
4 1,626 4 325 4 259,918

295 1 159,307
275
242

2 1,277
1 1,132
3
S

805
22

1
3
2
5




andarin
The followmg 100 ‘most frequently used syllables (ro

listed in their order of frequency. The actual occurrence o
number of associated homophonic characters.

dé  28437/3 shi  15499/25 yi  15102/7
zai 7465/3 woé  T461/1 you 7391/4
ta 6477/5 di 6370/9 rén  5694/4
da  4810/1  yi  4746/8  zhong 4406/7
mén 43251  shang 4290/2  jit 42039
It 4071/10  san  4007/2 han  3999/13
wil 3878/9 gong 3808/12 i 3796/30
si 3409/12 hou 3383/4 xte 33

hbi  “yufin© 30
nian o 2727/1
xi Txid 2552/5
qu 49; 2482/3 hE  2469/3
xiAn 2417/14 y& 24393  xin 2391 /10
zi 2360/3 jing  2330/13  chéng 2327/7
chii  2279/3 zhéng 2261/6 hio 2262/1
wéi  2215/14  ybéu 2207/9 qf 2196/22
zhe  2153/1 Zi 2128/1 hén  2124/2
tbng 2063/9 hua  2050/6 i 2049/1
nf  2018/3  bian 2016/7  kdn 1976/2
min  1958/2 ta 1953/8 jin 1907/9

manized in the Pin-yin System) are

f each syllable is followed by the

shi 9438/8 b  9389/9
le 7176/1 gud 6707/1
dao 5571/8 gt 5008/4
lai 43922  &r 4388/2
zht  4140/3 jia 41088
zZud  3966/7  shéng 3965/9
é 3591/15 yio 3541/6
73309/15 tian 33032
Jjigo  3076/7 oyl 3011/37
ydng 2698/2  jian 2659/24
xifo 2541/2 ming 2509/6
xido 2455/8 xing 2446/5
dou 2380/2 xiang 2378/9
shi  2280/9 ji 2280/25
zhi  2248/20 ba  2216/8
jt 2188/23 dud 2159/1
yue  2119/10 fa  2073/18
k&  2024/6 jiang 2021/8
nin 1969/6 yu  1963/23
fang 1886/3 jih  1876/5

6.3 The 100 syllables in which the number of homophonic characters rank highest

The following 100 syllables as romanized in the Pin-y
order acc01dmg to the number of homophones
he

G o 370l h 30/3796, a0/1821
bi 25955  xi 242648 i 242791
yi  23/1963 qi  22/2196 fa  22/1147
f 182073 wéi 17/3301 ju  17/1166
jte  17/980  zhi  15/3309 yan 15/392
jiao 14/856  jian 14/1028  xidn 14/2417
yan  14/3036  jifo 14/508  md  14/515
gian 13/829  jing 13/2330  chéng 13/3214
shd  13/1516  hui 13/3246 xh  13/477
ying 12/1240 xfa 12228  xian 12/186
jign  12/581 st 12/3409  qf  12/1865
zhh 12/1710  wa  12/1751 k& 11/687
shi  11/1250 zhi  11/1294 méi 11/1640
g 1171427 dai  11/1568 bR 11/1429
shan 10/1378 gan  10/689 zhéng 10/571
tan  10/467  lan  10/434  réng .

lian 1071 N 717 T

hat -

in system are listed in descending

llabé 'The number of homo-

ji 25/2280 shi  25/15499
jian  24/2659 ji 23/2188
zhi  20/2248 b6 19/635
yi 17/847 yan 17/1443
1i 15/578  jié  15/1150
ling 14/416  wéi  14/2215
¢ 14/733  xiao 13/484
huéng 13/878  han  13/3999
feng 12/1210 gong 12/3804
ying 12/462 h  12/703
jing 12/1113 mit  12/1176
zhén 11/1014 zha 11/450
lin  11/1082 zhudé 11/107
dan 11/1498 lu 11/1689
A 10158 xin  10/2391
'10/1236 dié  10/172
10/986  xi¢  10/276
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dian  10/1329
si 9/1449
mé 9312

10/67 o 11 10/2119 shi 92280
9/288 shéng 9/3965  qi  9/1632 gi  9/163
9/330  chén 9/644  tong 9/2063 di  9/324

6.4 Average length of the syllable in Mandarin

The average length of the syllable in Mandarin varies with the system used. Only Pin-yin,
MPL and the Modified System are used in the present calculations. The figures used are
based on the total number of letter occurrence as shown in Tables 16A, 17A, and 19. The
tones are not however counted as one letter.

In the Modified Syst '%28’300—2964
n the Modified System: g5, = 2.

2,264,856

In the Pin-yin System: W = 2.999

It is worthy of net that in MPL, the average length is the shortest, with only 2 letters
constituting one syllable, whereas the average for the other two systems is 3.

7. Conclusion

The above survey cannot be considered as completed. At this stage it cannot be fully completed
since it would be imprudent to state that it will meet the total needs of the varying categories
of reader who may use it as a reference work. As I have mentioned in the Introduction (§1.4),
the results of the present study do provide a basic reference work for the future modification
of Chinese stenography, improvement of the Chinese electronic typewriter, and the analysis
of the input of the Chinese language into computer programmes. Different readers may require
different results for these different aspects of their work. A his'survey presents a large
amount of data tabulation to support the results.i rds eader may quickly locate
items in which they are-interested and hicl How them to perform further research
according to their own requirements.; =1 (

Of those uses mentioned above, the studies of the application of Chinese language in
computer programming and the Chinese electronic typewriter has become a very encouraging
recent trend. In August 1973, a computer conference was held in Taiwan. Viable methods
governing the application of Chinese to computer programming had been proposed by certain
Chinese scientists and linguists. They succeeded in using the Mandarin Phonetic Letters
(zhuyin fahao) and the character roots in analysing the input data and printout of the
Chinese characters in computer work.

A new machine “Matrix impact printer” which can print Chinese characters under
computer control with a speed of 165 characters per second, was introduced recently by Dr.
Hong Yi-yuan who works in Mohawk Data Science Corporation.?® Dr. Hong pointed out
that the technique of designing a wholly Chinese language computer is no longer a problem.
Researches should keep abreast of the current trends in science. He believes that romanization

{1

28 Hong Yi-yuan ¥t , “The Analysis of the Input and Qutputsof Chi i‘act;:rs in Computer
BISR AR EEZAL, Dou Sou F1i#, March 1975, '
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Ho Kwok-cheung
(including MPL) is the onl with-the input of Chinese language in
computer programmes.2®

As for the use of sy components in representing characters, Prof. Chou Fa-kao
put forward two proposals for use in transcribing Cantonese and Mandarin to the symbolic
form.?® According to his proposals, not more than five letters are required to indicate a
character (the first four deal with syllabic components and the last romanized letter deals with
the order of homophonic characters). For example: in Cantonese, Sing Dou Daily 25 B8#
can be written as: SIQ1 DOU2 YVT3 BOU3. In Mandarin, The Chinese University of Hong
Kong Fi# 13K 2 can be written as: XIAQ G3AQ J10Q VEN D4A XYUE.

However in contradistinction to these last proposals, the Modified System used in this
study may be considered worthy of further consideration as the average syllable length to be
programmed is only 3 letters (see §6.4) and it is easy to learn since it is derlved from the
Pin-yin System (see §2.3.1). ‘

Finally, I would like to suggest that the extension o this:
from close cooperation between hngulsts an sc,lent nce;
techniques from both fi

For the future, it ma
compounds as data. This -result in a decrease in the number of homophonic characters
needing to be considered during the input of Chinese characters.

Last but not least, I should like to extend my gratitude to Mr. David Newbury, a local
air pollution control officer, for going through every word of the manuscript and rendering
it into a readable paper, and to Mr. Wong Kar-lung for preparmg the programme. Without
their help I could not have completed the present survey. I give my best wishes to both of them

f study can only emerge

29 Ibid.

30 For Cantonese, refer to “Chinese Telegraphy and Typewriter” aﬁ*ﬂﬁﬁﬁi Sing:BDou Daily,
Hong Kong, 21st November, 1972. For Mandarin, refer to “A Sequel to Chinese Tele; hy and Typewriter”
BRPIBHITE, Ming Pao Monthly, Vol. 111 (March 1975),.pp.:98-
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HIS SURVEY: CHARACTERS INVOLVED AND

- THEIR FREQUENCY OF OCCURRENCE

1. The data listed here was taken from A4 Study on the High Frequency Words Used in
Chinese Elementary School Reading Materials prepared by the National Institute for
Compilation and Translation, Chung Hwa Book Co. Ltd., Republic of China, 1967.

4.

Characters are arranged according to their respective Mandarin Phonetic Letters.
Homophones are arranged in descending order of their frequency of occurrence.
Variants of the preceding characters are shown in brackets. The number of their
occurrences is included in the total given for the preceding character.

The figure to the right of each character refers to i

The romanizat

quency “of occurrence; they

[AY] ba
J\1457
g 296
® 4
B2
AY K 37
AY 11692
AT # 607
B 4
B 1

AY

= 437
17

S| S3

10

91
14

7
5
B

[AT] bo

AT K174
#& 51
8
Gk D

AT {4 148
g 3

Ho52

B 46

B 18

i

g

E]

3123

% 14

136
102

g 2 B 2
#H 1
AT B 2 % 1
e 217 B 4
=z 3
[A%] bai
A% B 662
A% H 910,

[AAY bei
AN 112 GFE 2)
4 43 B 21

G 2 = 19
w8

AKX k1696

AR B 754 {# 433
#1255 H 6l
£ 32 ¥ 8

B o6 K 4
& 3 “

A%

A4
A4

AR

a5

A

[A %)
f1 285
B’ S

[A5]
BE 453
69
24
i 212
B 10
w1
# 495
# 62
7 13
o1

bao
Fa 123
B 2

# 11
£ 205
%® 48
# 110
B 9%
1 12
i

ban
i 188
® 26
kR 1
W 211
R 9

4 402
# 20
w3



[A+2] ben
An F 39

AY k1800 B

Ay XK 36 X

[A%] bang
A #2002 #
g 19
AX B S4B
B 12
AR B138 B

w18 &

1
[42) beng
AL B 16 #
AL & 1
AL B 15
(A1) bi
A1 & 3%
AT B 59 2
AT K778 &
1 49 bin
"1
AT J4 344
# 91 BE
B 54 BA
2 34 %
o -3
= 8 &
B 6 &R
E 4 f
B 3 B¥
% 2 @
e 2
® o1 #
B’ 1

3
1

62

23

6

—- NN W R th

[A1 4]
Alx 165

Al Z &R 8%
AlZ 8 2

[41=2]
A5 B 642

[A1v]
Alw & 97
21
¥ 12
R

Crat L

R L R 368

(k15
A1L K 40
W21
w2
2 2
AL X 799
# 31
w1

biao
¥ 3
&% 16
bian

#w 353

& 635
P33
w9

bin
® 67
B’ D

bing
K 102

# 37
® 7
= 2

R 524
# 30

33
W8
6634
7 558
# 130
B 4
#ho1

AX

gm0
XY 1A 228

[XT]) po
¥ 70
%= 9
M| 19
M 228
g7

kT
E
ke
ke

|
X% I 210

[2A])
2N &8
2 ¥ 70

B 22

7SI |
XX EE 104

12

pei

Mandarin Chinese

317

P11
#1475
3+ 400

#i 123
W27

£ 1
s 15

& 38
# 23

2 68

17
Fg 33
%

sl =
3



318

i
Ry # 12 b
] ;5
[x3] pan P %
xo % 21 % o #*
R A 119 = B
x5 4 78 £ #
B w14 MW
B -3 bt
\ [k 1) pie \ & 8 30 (3
(X1 pen okt B o4 W2 | w7 B
xi B 43 ‘ \ g 4
xRy & 83 \ [x!4) piao
xS K8 k14 B o6 E 12 [riY]l] ma
14 ® 1 & 1 \ ny #1043
[x#] pang K1% = 3 & 1 ny WK 170
Rx w5 &4 X1z ®u0 |23 \ WS B
XX F 154 ¥ 15 w3 @
mo13 B 10 & 98 I
B 5.0 i

XA B 37

R
(%L1 peng Cr1B Fas2
xL ® 11

i

~
2
©
3

" 16

£ 1

mo
RZ BR402 ¥ 30 [x1%]) pin

¥ 19 B 16 2iyw #H 47 .
¥ 1 B 7 iy B 4 B W
W2 w2 |7 .
rL # 10 Y i 401 e

rL ffi 80

[x1])
2

R # 76

61

18

15

19

54

24)

16

—

36

91
35

88



B 77 XK.
48 B
S VR &
E 14 B 12 [ri3] man
® 4 ® 3 g B 20 @ 18
® 2 ®o1 B S
nE 372
[(Mz] me NS {8226 8 65
TOT BRI998 ® 3 B 8
[M%] mai g 4 89
n% # 42 8
Ny R 288 )
ng 12 Pl
& 27 W iy Y 609
nS B o2 & 1
[riA) mei M+ {MH4325
ny ¥1332 ®% 111
s 58 B 37 [ri4x)] mang
W 3% K R X ft24 T 30
B 12 ® 10 ¥ 21 F 12
w7 ¥ 3 '8
% 2 nx F 6
N ¥1548 &
& 1
N & 326
® 3
w2
i |
[r%])] mao
nZ 3 9
ng £2714 ¥
¥ 4
nZ i 56 &
5 o4 H
o271 %
[NX] mou
nt #E 73

B

M‘an‘dariﬁ Chinese 319

X

" 226 L 28
w79 = 107
w2 B’ 4
|2
[0 #] mie
nid B O3S
nle ¥z H 8

[} &.) miao

2
" 82 HE 26
B S
nlz #® 37 #® 8
# 2
niz & 6 B 41
{1 | 3] mian
vilg 48 198 & 40
29 (B 10
nlis % 184 i 54
M 35 £ 3
o1
n.| S o800 i 65
@ 20
[r15) min
Nl 21949 ]9
niy B 38 & 31
m 8 B 7
m 4 & 1
mo1 B
[n{ L) ming
ni L B31389 41082
# 15 W 14
6 ® 3
fir 387



320

nx

CYy
cY

cY
CY

ce

CA

[(cyl

71696
£ 56
A 14
B® 4
#1505 %

¥ 236 B 2

[ce) fo

# 93

[CA)Y fei

;R 735
3E 64
9

¥ 474

BE 221
¥ 2
BE 361
B 77
LN |

\10 ;'; ¥

170 @ 1
& 4

[CxX] fou
cTX % 103

[CB3]) fan
ce ®3 77

% 54

[CH%]) fen
Ca 411303
25 48
w7

& 102
= 8
% 3

[C L) feng

cL J&E 623

% 205

CL

C X

EENFARIRRNERARARIABE TS S W
[ ]
(=]

2)
47)
21

# 3

B 60
14

[l: X1 fu
R 326

M 30
B 6

iR 459
¥ 109

652
260
162
94
63
38
12

wH O RFBRRE

¥ F &

BT ETHEIRBIFEE SRR FSERINE A

50
33

22

57

52



[yl

Y B 45
& 1
Y HES60 & 315
#® o2 @8 1
nY 47 656
Y K4810

(7] de
ne B1064 8 578
e H926738 15 873

#1 826
(%) dai
2% F 40 & 8
wy & 21 F 4
nH 637 552
#1371 B’ 97
% 59 B 59
£ 12 K 8
a8 5 K& 1
w1
[7A]) dei
nx % 9%
[2%] dao
we T7108 W3
ni B 47 129
w17 Bm 6
Z 3

m& 3883 E1015
#4414 T8 124
B 9% & 15
B 14 M 10

[7xX] dou
MR #2380 3 3
aX 43 B U

da

2%

ax

a2k

7L

gL
al

™ 97
(M 40 B D
E 14 B'® 8
g 6 = 3
/o1
[73]) dan
246 114
#BI11 G 9

gt 10

78 b g

‘ (Bx

{2 928 F 207
151 ¥ 89
# 41 # 36
B 30 A
" 4 K
BR1
[:7x] dang
#1006 "R
w4
M
B 37 & 30
e B 2
=
(L) deng
w2 T D
% 69
#1234
@ 16 ® 14
7 6 g, 5
B 5 B

(n11]

& 176
E 1
Y & 14
(& 200
@ 21
- S
W1
E 169
£ 10
412838
3 489
17 113
E 18
# 4

21

b/

(7 1¢]
it ¥ 279
nl1¢ ¥ 80

28

% 4
"

(B

(%

Lr 1 X1
nixX % 49

7 13)
s W 17

)

andarin Chinese 321

di
w44
o123
® 21
# 10
% 2

& 147
B 6
#2517
% 352
% 33
6

- = 00 N

diu

dian
"/ 5



322
e

-

»15 WU E
4 B 19
# 17 # 10
g 9 W 2
B 2 m 1
[»1L] ding
miL T 66 & 49
T30 o1
i L TH 123

(%] du
nX #3200 B 67
w6
n& W 434 F 161
B 130
DY R 29 B
H 1N E
% 4
wX B 715 ¥ 109
B 63 k56
o4
# 2
[pXT) duo
pXET  £$2159
UxXE % 78 & 63
g o1
gXE X 63 B 58
pxXE W 12 1
fie #l 2
B %1
[ XAY du

XA H 61

(&) |
AXB i 190
X% 4 148
2X5 B 152

@& 78
B 24

[=Y) ta
14505
i 792

xY

B 13

84

*Y
xY

®
#
B2
-

[=#] te.
499

duan

BE 1
[:2X LY dong
XL 1535 % 148
25 g 2
x 1
XL 1 46 # 14

o3

E 79
4h 368

(%) tai
% B 15
% E R & 237
56 (B 9
B 19 &FH 1
X% K1005  fig 131
#£129 B 6
[+ %) tao
% W 13 @\ 6
s @\ 3
x4 K10 B 97
72 B 48
® 6 % S
o |
k& & 433
kL & 76
kv & 34
[ZX] tou
=X f& 123
=X FH 980 % 206
*X & 86
(%3] tan
x5 ® 39 B 23
® 2 =| 1
*% %2711 E 88
42 B2
® 15 10
W o9 B 3
o1 B 1
*3% #H 8 B 15
B2
x5 W 35 8 56
® 55 #K 56
(% 28)




xi 88993
x0T #1712

B 2

(= 1)
x1¢ B5 65
1 ¥ & 669

B 6

(&1 &)
1% % 36
k14 % 734

E 18
x1 £ B 2
*1& Bk222

(%131
* 15 X328

tiao

M 3
&~ 1
[x1L] ting
1L Be62s B 194
T 6
12 231 K216
ZE 46 F 17

[xX] tu
xX K 8
X% [@1518 & 209
7 127 #® 38
B 21 # 23
&No19 B2
=% 1395 R 45
=X B 3 M 17

w1

CEXE B 82 i

! £ M 24

=XE B 34 e 17
(& Bk 2
*

EXE & 1 ¥ 4
EXT 20 W 22
[#=XA)Y tui
EXA  HE 255
=XAX H 4

andarin Chinese 323

[kxX2])] tuan
=X5 w1
*X9% [ 308
[kX%) tun
EXH B 39
xXYy W 19 @ 3
B o1 K1
B 1
;;5\:3
“fEXL]Y tong
*=X L &E 802
=X L [H1475 E 436
$ 103 W 26
w15 K 4
il 2 i 1
E 1
XL ¥ 591 & 70
@ 26
EX L %8 150 w1
W 1

W 150
# 131

yY W 538

3Y #1698
17 W2
B 1

*3Y W 27

[7¢] ne
e W29
B3¢ U2 599

1. nai
% 75139 (B 92)
47 a1



324

I & 2
IR A 702

[% %) nao
Y4 B 10 &
w1
Y& K142 i

35 FEIS45

5 135 W6
w5 @ o1
5% M 4
5 # 67
[%-] nen
35 W el
[34] nang
IX E 14
[3.) neng =
YL E1710
£31] ni
3Y B 255 2 116
e 17 g 15
2 4 ® 1
"1
30 IR1945  BR 36
8] 37
T M 7

B 4

13

& 277

£% 1 2] niao
1% B 255
31L& K 14

(% 1 3)Y nian
315 B 2
Y18 42790 F 45
& 2
1% B 10 (@B 7
w6 ;o2
w1

718 X255,

[%1%) nin

1Y% 120
L% 1 £) niang
LA |
IR OB O17

%1 2] ning
YL %186 (%
& 38 =
o3 m
o1

2

D)
4

[3X) nu
X I 69
X % 208
IR B SS

[7XTY nuo
IXE B 59 B 1
IXE B OS5 E 6

= 6

[%X53)Y nuan

C3x3 B 93

[?X L] nong
IXL B 373 B 38
’Ro3 w1
#® 1
IXL F o8t

[3u) na
0 & 547

;}T:D'li‘] niie
yuE B 11 ' 9

[5Y) la
&Y f 414 i 244
Y W 26
a7 M 39 W 36
(B 6 H 13
¥ 4 8 4
[#T) lo
HT M 9
[4#]) le
heE- 361 B 66
K 16 B 7

& 17176



A Study of the Relative Frequency Distribution of Syllabic

[2%) lai : ;
»% AT R B m 8 m 4 \
py M 41 W 4 0 H5 MW & 12

B2 & 5 \

[2A) lei [ x] lang
X E 14T 1R 12 mA B 70 B 36

» 3 # 1 B 25 ' 7

81 = 1 L 4
Hy & 73 F 1 B 3 B 1

B 14 R #

) ]ﬁ
2N ¥ 557

2 28

L B 6 BB 2

[44) lao HL w208
ny B 21 L 1B 4
h4 %18 FE 34

% 10 W 2 (1) L
9E #1263 14 1 B 13

# o1 B B 297
e B 8 % 5 r 75

%1 ;27

B 15

[¥x}Y lou
st w104 ( :

o1 : ‘m o4 W 1

g1 w1
»x E 11 B 1 H X E2330 (# 349)
s B 36 &’ 21 (787 B 396

BE 20 %273 # 253
HX W 2 w14 B 8

B 6 f 4

[#3) lan %1 711074 311021
Hd W 286 ¥ 54 %] 753 B 298

& 48 MW 19 B 194 B 136

w1 ™ 6 B 59 B 53

B 4 W 542

2 G

n Mandarin Chinese

= 17 #i
5 K
w5
w4 B
B o4 R
Z 2 B
R 2 %
W o2 &
® 1 B
H | 1 16
[» 1Y) lia
1Y @ 20
[y 14#]) lie
14 #7328
w73 %
% 13 &
{% 1 4] liao
B4 RIS B 4
#E 48 ]
8 &
3 K
i S|
w14 T 120 B
H1& Ha0 B
[ 1) lin
HI1xX B 5
1L W 478 2
®176 B
B 25 i
B 5 B
1L & 5
$H 13t 1801 7=
% ";] lian
% 38487 B

325

— = NN W R W WO

141
54

120
10

21
17

218

448



236

1% g 185

15 393  #&
B34
#2717 B
w4

24

7
B o4 B 2
E 1
21y & 3 E 2
w1
215 % 4 B 2
o1
[ —#x]) liang
H1X B 298 %102
' 93
B 62
H 1 ¥ WL 6
W1
H 1R B 395 3286
W 77 W17
(5 1LY ling
H 1L T/ 105 £ 81
B 81 # 56
B 32 B 24
#® 12 ® 9
» 6 # 4
i 2

w12 36

64
» 1L 4 231 5 215
[5X] lu
AX M6
X ® 50 B’ 4
& 25 = 10
R 10 B 5
2] 2

w1 B
% O3 B
# 1
[H#XT]Y luo
HXT B 6
HXE & 319

# 20

w75
%29 Eg 20
B o7 B 2
[4X3]) luan
HXs # 4 B 3
w3 g 2
X% I 36
X5 #l 178
[#X%])] lun

ZXY 322

9
2

Ww 4 ®w 4
B O3 W 2
HKE Fw 483
[H#XL]) long
HXL HW2M £ 116
#H 45 K7
W B S5
i o1
L B 29 # 6
.t
axXL F
[Hu] la
U B 7T M 1
M o1
S & 115 g2 7
B 20 8 17
B 7 & 7
B 6 # 4
S # 223 ¥k 176
M 43 &= 37
W19 B
i [Hu#]) lie
Hug B 114 (B 8)
H 1
[H»uB]) lian
Sud # 1
[$uH]) lin
U w1
[&YY ga
kY % 10 # 3

Ry B 1

i« =] ge

K& FF 386 & 293



# 49 B2
X 8 %
% 4
L& 220 #
w 80 B
B 26 4
R o2 ™
e B8 52 A& 6
e 3776 (10D
£1228 & 4
(&%) gai
K% Z M2 %
Ry & 385
K% #% 108
¥ 20 & 6
g 4
[&AY gei
KX # 754
[K %] gao
K& #1377 ¥ 17
* 9 B S5
% 1
KZ T/ 43 &
WMol
RE % a4 Y
[&X) gou
UxX # 73 A& 31
" 100 #m 21
G N
WX W192 & S
Kt 4 310 (% 131
Bi15s1 B 80
B 71 % 3
[ B3] gan
w2 H 256

% 192

it
o1
IR |
i 200
B 82
B/ o1
s ®126 (% 5
B® 35 w2
[&+»]) gen
[+l \gang
KAx Ml 188 # 118
fil. 43 i 42
M| 20 .3
KE # 339 B 10
XL #® 19
[& L) geng
¥ # 1 E 60
B 4 B 3
B
REL K
[& XY gu
®X T 68 K 29
g 27 w15
£ 11 =
B 2 I
w1
WX a4l B 144
% 100 68
5 62 B 52
% 6 & 1

ndarin Chinese

B 105 &
(B2 5 14
4 1
[&XY] gua
uxy m 92 &
¥ 5
wm 3 K
KXY F 12
WXy #1224 (B
[’ XT) guo
UXT 8 42 %
w 2 A
’XE  EH6707
UxXeE #9229 E
E 10 B
K XE E1791
[&X%]) gual
UX%H T 16
UX% % 8 5
WXy & 169
gui
B
*
2
Bo1
XX # 61 R
E R %&
w1
ux E1715 #
w19 B’
€ 6 W
w1 W

327

11

34

108
14

27)



328

# 466
& 4
KX% & 373
& 2D
UXs {120 W 46
g 40 f#E 32
B 31 B 3

' o1

8 210

[&X»)
UXy @ 51
= 2
KXS 8 1

[&X4] guang
KXA Y747 BL 9
KX X & 576
XA # 10

[&XL) gong

11165
r 213
B 105

UX L 421537
Ih 494
Bt 168
#*% 45 o
B 23
" 7K 2
B 15
F 4
& 880 HE 61
36

UXL

UXL

[5Y) ka
TY W 10
TY £ 102
TY K 65

[7%]) ke
T+ Fo488

Y

46 [7x) kang
6 L Thx B29 W 7
4 WS
1 TE L 2
TR {268 i 4
13) o1
42 [5L) keng
B33
) [7X] ku
TX K109 K 25
[7%)] kai LR
% BE1297 ¥ 3 TR E 28
% 8 40 5 14 TR OE 9L & W
B o9 B 1 12
[7XY])] kua
(741 kao TXY B 12 B 2
T %38 (& T Xy & 3
%9 XY B 24
T& %130
[7XT) kuo
L EXE ¥ 108 K 65
P27 (A D
TX & 35 m 22 B 4
[72) kan [5X%) kuai
58 F sS4 B 17 TXH bk 734 #1217
# 12 B 6 % 17 # 9
% 4 W 8 & 1
T8 § 30 A 17
w5 B 3 [5XAY kui
78 FHI92 W TXA B 29 & 3
B 2
X B 28 & 10
= 6 B 4
¥ 2 OB 2




A Study of the Relative Frequency Distribution

TXX @R 8
TXX E 22 i
B 2 W
o1
[7X5) kuan
TXS K 49
TX% K 81
[5X%») kun
TXH B 50 ® 20
w7 £ 5
TXY M 18 (|-
WMo
XS B O97

[FXAY kuang

TXA E 5 & 1

TXA I 32 # 1

TXA %137 R 87
(L 38 #E S
BE S B 4
w2

[7XL)] kong
XL 25824 ME 2

2109 |

XL FL111

TXL & 51 &= 31
YY) ha

Iy m o329

Y & 1
[r+]) he

re |40 30

¥ #1004 4 931
1424 {3 931
131 9%
£ 45 B 10

ndarin Chinese

of Syllabic Compo i

6 ["3) han
3 \ ro & 2 E
1 K1
\ rég 4123 ¥
33 @115 7
W 16 T8
% o2 #
rg w11 F
rs  f3s19 b Y
[r %] hai 1R
7 17 '
: R 14 B8
- 2 " o2 @
- T'% #1389 m 2 B
ré £342 %X 5 H o1
E 2 2 1
[ =) hen
[rA)Y hei ré B 15
ra =3 ® 3 ro {82079 R
ro 894
[r £) hao
re & 6 \ [r+) hang
ri o= 4 F 3% T M2 f
# 3 0 B
¥ z ;LY heng
ri Ene \ rLo®w
r{& ®e619 (¥ D re %9 i
\ B os1 &
7 sS4 % 28 e o 14
#£ 11 & 3
w o3 X1 [~ X1 hu
rx 167 &
[ x] hou T 97 W
rx & 21 R 24 r% #3716
B 12 \ Hos1 =
rX W 18 | #= 33 M
r %2160 mWo1s #
B g5 i #h

329

118
20

16

338

21
D

45

63
34

165

128
47
32
12



330

# 1
rx R 87

rX #2035 156

H 113 & 27

B 1 @ 1
[r‘xT) hua

rXyY 1t 675 W 1

rxX¥ %952 & 113

2 21 " 2

[ xT) huo
rXE & 802

IXE K T4 k24
% 8

rXe %784 % 102

% 73 B 46

L

2 @ 2

[rX%) huai
rxs W o M g
W 4 @ 3
B 2
IXH 200
[~ XAJY hui
FxA K119 H 86
# 61 % 56
¥ 44 W 2
1
XX 6 984

Ho Kwok-cheung

W 30 m 7
rxa @042 (¢ D
B 66 @ 62
=2 B
® 10 % 6
B OS5 £ 3
2 2 & 2
&
hua

(7’ X ql

# 66
g 2
w1
Fxs B9 B 4
e 20 7 17
m o110 @ 1
501 B 1
g 1
[rX+51 hun

I X4Y ﬁ& 4 g "

(73]
o -~

e
7’
B
i)

X

X
%X

N
~

[rXxY huang

rxt_ﬁ57 {%46

FXE 650 B 137
B4 B
£ 12 8 s
a5 B o4
w3 = \
=3
i

FAX @15 2

W3
r{z % 3
[ %) hong
XL # 36
w9
rXL fL255 B
# 80 o)
20 B
X w2
res B 1
N1 1021 %
# 235 (8B
% 164 B
B 100 #

86 (
1

21

3)

C
12

EAERAEERE

7))
Eui
=
o
L
1%
i
13
N Y R 573
%=
B
&%
3
g
gl
&
=
&

173
148
102
31
12

NN W 0
MR %R R E M oW W R

4
2

97
21

330
70)
130

S

21
12

_ = W W

525
342
167
120
49
22



LI 854

LI
277
214
163
92
46
33

EEEEEEEES R EEREEB B3 N
[ N LY. L |

11yl
iy 1Y #2759
E 87
& 23
x4
® 35
X 3
w1
B 184
/8
oS
©/ 175
w97
® 3

1Y

[CRE |
y ¥ ¥ 563
67
# 35

41 ¢ 479

5 315
KB 218
= 179

(

WEBEQ SN

jia
ni173
#= 56

219

[4 1 4] jiao
{ % 7 468 B 9
% 86 i 38
# 33 5 28
e 27 w25
E 22 % 21
B 6 W 4
E:d w1

(v 1x]

NI R 42
11369

ERERBERE

# 194
E 1
41X L3385
;202
H 4
w3

190
116

sEFIRTIED

—
O

% &
e G

Mandarin Chinese 331

w3

7% 386
# 173
B 9
71

jlan

B 114
&R 45
B 34
8
& 2
= 1
w1
\ 12
B 109
w23
15
W 2
W3
B 613
¥ 229
&5 185
B 44
@ D



332

® 8

418 BX 169
8 61
#8
41 #1073 I 487
#F 141 102
5 56 B 43
w2 ¥ 2
% 1
[1 1) jiang
1k 1114 45 T
& 116 1
' 6 1
£ 2 =B 1
41 R 4Tl EE 205
117 £ 1
11X B 87 ¥ 718
% 57 E 9
[41L]) jing
41 L #1312 %5 306
W 302 B 176
® 9%
gh 48
9
B 6
¥ 1
112 B 174 % 106
# 62 T 14
B 3 B 2
=1
§ 1L 4 193  # 183
B 158
£ 142
= 80
3 20
B3

B2 #
HE 4 B
HO2
1Y R 222 ¥
% 24 R
B o1
Y 8 607 5B
'H 10 =)
# 2 @A
"
§ 5
B
B i)
g 4 =
g 15 A
i} oS
| ) i
71
[4 ut) jue
“ud BEO1
Yo k461

134

[{us) jun
Jun FH1031 B
2 18 B

B o1
jus B 130
#® 13
w4 B
B 2 B
A wL] jiong
4 €

3

[<1) d

¢t 1398 &
[T
2 N B
g 71 &

E 2
<Y #7144 H
223 #H
% 153 B
.31
w13
9 Ik
7 H
5
2 B
2 iicd
2 B
I #1584 &
(B 45 &
5 6
(T Rz OB
221 E
f©~ 20 =
B o4 &
Mo2 &

83

20



I~

AN AN AN

{

{

—~

A Study of the Relative Frequency Distribution of Syllabic:Com

£< 1YY qia
ity £ 1
Iy t& 37

¢ 1)
1+ ¥ 36
t¢ # 17
¢ H 393
& 4235

E 1

[¢ 1 %)
1% A& 27

& 2
14 & 120
B 46
# 9
4
7 58
B 6
2

(1F 3
1 £

W E T

"

5
[¢ 1 x)
1 X % 168
B 26

1L ® 713
AN 8

qiu

[<13]
15 F 460
60
39
12

gian

IF SR

B8

B ¥ X ®

152

[< 1]
{15 H 638
&% 30

= 112

(1A #1088 (& 2
B 32 % 6
E 2
I H B 478 (B 13
w73 (& 3)
# 5 & 1
X 8 66 3 8
IR TR '
(1LY qing
VL SIS 341
B 261 W 47
®W 27 & 14
B 5 - |
(1L 731 B 36
B 17
(VL HS5% tE 4
VL BE 186
[{u)Y qu

[¢{1A]) qiang

(U E 42

Mandarin Chinese 333
%= 13 312
E 8
(U B 3 12
B3 w1
{u HR 342 B 161
2 4
¢ F£2349 @ 143
& 4 B 2
| & u-&-];; que
1% 2B 366 (3 258)
W 132 £ 136
%5 B/ 5
¥ 3
[{uB] quan
(un B 65
dud & 935 355
"2 7 £ 33
£ 1
{usg X 14
(us # % 15
- [{u5] qun
Cqus E 230 (B 14)
B3
[{vL] qgiong
v B 1 B 1
tus 8 51 B 22
@ P
[T1] xi
T1 7451881 # 281
& 85
. B 43
WD
21 21



334

637
161
49

TY

TV

Tt
165
23
18

GRUHERMHBEFR RS ARSI RA N

Y1

B 79
T 3

[T1¢]
T4 1091
g 8
TI¢ 169
3 40
w7
gt

11

HREDRESS BN
— N W A

151
21

2 E R E B K

xia
11
64

e
E
B
H 266
B 52
xie

& 1

72
25
5

L
#
#
“Ei

TIH ¥ 994

RS- "IN

TIE # 14
R
B 24
H 10

w7

[T1 %]
Ti4% i/ 353

TV 4
TI X
TIZ

TIX #5 12
TIX F 18
W 20
w8
# 4

[(t12)
TiB % 731
% 69

E 13
Tig B 51

M1 116
36
G 20)
® 14
m 8
o1

xiao

o4
#H
B 4
W2
xian
iy 93
% 33
wm 7

B 33

Wo1 3% 10
m 8 B 6
= 4 W1
\ T3 131 B 126
% 30 ® 2
\ % 1

TI15 I 940  F 538
#4571 B 3
*F 150 R 142
B 70 # 70
(B 3 % 23
B 17 R 7
B/ 2 B 1

[T15]) xin
T w1l L1075
¥ 123 R 59
Ur 20 % 9
13 ® S5
#r g 1
TIS 449 B 2

KT 1 x] xiang

TiA 504 #5273
%19 52
M 492 £ 10
M 4

TIA 7 14 8 57
B O53 WM 2

TIX 4853 %23
(g 19) FE 62

TIA 81 753
IH 322 R 257
M 93 B, 46
# 37 £ 8
Mmool

{T1.L) xing

Tl B 744 R 323



Mandarin Chinese 335

&= 5 B H 605 iE 452
B o4 B4 | Tud B o4 2 232 Ik 209
T1L 71674 % 660 W 2 B 1 i 41 & 18
® 87 M 24 g 17 @t 1
o1 [Tw=] xun & 7R 463 F 381
TV, B 71T #E T Tun B 17 B D & 332 Y307
TVL i 346 B 285 ® 10 ®m 2 £ 202 & 197
£ 135 79 w1 w164 B 0
T 5 T 4 TuY F 47 37 & 25
B 3 " 17
G % 7
[Tu)] xu w4
Tu HE2M2 B 4 B 2
B 34 Pl o155 | 1 % 1
w3 #® 16
TY % 80 B 10 [eY]) zha
TO F 515 by B 6 B 1
o1 \ oY % 16 H 15
T 23 F 95 [TuLl) xiong L5 3
$# 54 2 35 TuLr i 95 50 B3
¥ 26 FE 24 g 43 R 42 Y ® 3
2 7 M 5 K 10 ® 3 By K 84 PR 14
® o2 M 2 | w1 F 6
mo2 ®1 s i
o1
e < : (2] zhe
[Tu#) xue | % 416 & 357 wE 35
Tud B 15 # 3 B 165 % 139 o H 60 & 29
Tud 83313 i 88 it 66 \ w13 W1
Tug =155 r 2 B 28 s o1 W 1
Tug M S0 R 30 fg 28w 13 |
= 1 B 4 WK 3 b E 450 B 2
K 2 B BI967  HF 88
[Tun] xuan B W 401 B2N %= 85
Tus H 19 5 7 203 ¥ 148 g #2150 (ST
g 5 E 1 101 BO75 w3
w1 B 61 & 20 |
Tus B 78 (%) zhai
% 18 ‘bH B 33 W™ 4



69)

420
155

RH E
W %
B
[k 4) zhao
B #1322
m 16 %
(& 8 4l
w4 E 9% (E
wZ k253 )N
BT
22 R 410 &
430
Jk 1
#H 6
[ %] zhou
B M 491 A
M 396 Pl
# 19
X B 52
p¥X F 23 M
X F 3 H
g 1 &
w5 (R
B 1
[£5) zhan *
2B & 15 P
w8 %E
B 4 HE
m o1
wE E213 &
w5 B
¥ 3 #
bS5 B 601 ¥4
& 137 4§
W83 K
Bl

% 536
% 27

LN

B g

B R

Uk
L 249
# 90
B33
B 10
B 3
w2 % 261
WL B 993
& 208
£ 195

[ %]
%138

Ho Kwok-cheung:

fo11

& 122

= 184
& 10
B 6

79

£

%
37
w27
B
L

10

% 113 & 104
& 54 #H 23
w14 ® 1
- U S
#* 1

A T o238 & 18
ZE 82 &/ 27
%4 2
B 1
F1121 B 19
B 20 fF 5
o1
1 495 1% 375
By 337 ¥ 237

Bt 101 w86

ZE 32 22
FE 9 8
8% ool
(2% Y] zhua
XY I 80 o1
XY R 4
[wxE) zhuo
AT 5 142 89
& 7
pXE F 43 B4
# 10 w9
B 8 B 8
w6 # 4
Ho2 8B 2
o1
[2X%]) zhuai
BXH BE 1
%XAY zhui
B 97 M S
% 4



A Study of the Relative Frequency Distribution of Syllabic.Com

XX E 8

€8 |
X5 K 291
M 10 i 2
BXH 303 LT
BXSF kR 25 & 23
w19 &
5% 4

[#X5)Y zhun
b XY ¥ 243 He

[ XA)Y zhuan
WX A #0292 2
O3 otk 3
B2
BXE £ 1
XA R 152 57
# 25

[ 2Y zhong
b X L 13905 & 226
¥ 152 2112

x 717 # 3
/A |
XL IS0 9
B 2 w1
WXL E 760 % 193
191 62
33
[4) chi
4 v 938 # 13
W2
1 265 9N
B 36 Bt 13
8 2
{f R203 &

17 %

61 &
F 19 #
s

[4Y) cha
1Y & 65 =
= 8

®’ o1
[4%]) che

& EH 897

1& #H 6

ie B 48 &
W 14 .5}
o1

<50

A% E S
758 108
[4% %) chao
14 ¥ 85 b
#® 13
5 4 8 241 b
# 3w
14 w 40 b
[4 X} chou
4X # 65

i1X B 42 X

31

21

26
50

27

4

\ ;;Mahdarin Chinese 337

M 11 % 10
41X B 2 I 6
X R 24

[42]) chan
15 #® 2
1% M 16 W 11

w2 B 2

% 1 FL- S
13 E62 # 8

Mo3 # 2

Ho1

45 % 7 ®W] S

[442]) chen
1w B S
1% R 304 B 151
k74 (GT 4D
B 64 B 30
E 14 th 4
B 3
19 £ 22 w6
1 ‘chang
B 4
£ m o1
t X H1097 & 744
%314 B 60
E 18 MK 18
% 16
I X B 127 w7
4R "8 358 1B 45
% 22 B 1
[4 L) cheng
4L 38 10
car

) w2

%1988 B 359



338

o1
1L 2 7
CVAR YY)

BE

[4 %) chu
X H1944 # 331

B 4
B8
# o2
1A B 281 #® 88
B 24 B 2
41X BR45 T 70
&\ 57 w2
- |
[4XTY chuo
IXT B 7
IXET f 3 2

(1%XAJ chui
%A K120 K
XX #FE 30 % 24

# 9 7
BE 1
[+ %X53)Y chuan
iX3 ]Il 212 ZF 205
1Xg & 454 # 280
1Xs B9
iIXS5 & 23 gl 1
[4 XY chun
1A F 317

ixXs B 4

1XA B 98 &\ 25

FXE B 105 (& 48)

IXX ™

4XL F 198 & 95

[4Xx]) chuang
gl 2
& 6
7
£ Al

(\4 %X LY chong

48 G 26)

B 1
1L #2224 (= 4)
H 196 £ 42
IXL 5

A 4482 43148
® 760 & 480
F4a51 B sl
51 f+ 9

#1016 A 326
B 178 B 44
13 R 1

7 R8916  Z¥1617
1509 i 722

+ 462

# 239 TR 205
199 R 192
K 65 B 59
#H 35 & 2
fi 24 £ 14
B 3 H 2
o2 M 1
w1
AR 1
L7 Y] sha
PY ¥ 248 %216
# 60 B 41
% 12
Y B 17
FT B 19 % 9
Zz 1
[7%] she
FE & 3
AY H 177 1249
¥ 36 0F 22
1
B 28 (@ 9
it 544 452
5 376 & 68
w45 ¥ 4
m 6
[7 %] shai
rPH & 1
P% B 54 (W 35)
[2A]) shei
X 242
L7 %7 shao
Py omi181 W s

Mmo9



A Study of the Relative Frequency Distributi

P& BT
A1
FL 464
P& 2123 W
W 8 &

[#X] shou
PR IR 421
AL B 16

PYX F85 &

5F 137

AX 3 480

8 54

E 2

o2

[#3] shan
2% 111335
9
4
2
1
76
163
24

73
75

RaEEwIEEE R

[# %) shen
Ao B 670 B
111 ®

Z 16
M2
PY T 361
7y E 64
o 36

Ay BO77

58
5

15

i
2
i
"
"
e
5
%5 8
ot

237
64

[7 1) shang
PA FE 355 % 194
PE H 61 E 8
i 2
P X L4216 w74
‘PA B 59
(7 L) sheng

P L H2938 & 754

rL ¥ 47

RPL & 805

RrL B 259 B 146
B 9 F 48
(B 5 =® 3
[# %] shu

A & 913 ® 100
& 68

B 47

Z 6l £
B 34 (E 18
B 18

. 43

i3}

[y

[AX Y] shua
AXY R 102
PXY B 16

[2%T]) shuo
FRE 2727

1 o
2

[# %X %) shuai
APYX% E 19 &
PXm R 2
PYXE #HE 55 B

g 10

[#%XA) shui
AXX # 4
ARX 7k1681

AYXAR B 210
y % B’

[i;x 3Y shuan

X8 £ 3
AXS W 13
[~ %%) shun
AXS JE 143 F
B 6

[#Xx]) shuang
PXA #1145 (X
B 26

PAE R 26

339

12

17

10

31

4)



340

| R |
Bd E 17
e # 436

[8 2] rao
B4 8 25
BZ: # 27
Bg #% 97

[B8X] rou
B E 43
%7
BxXx B 250

| @2 | “jra;
B9 sX1183 4% 139
EZ 1
B #1134 B 8
[B85]) ren
B AS555 = 126
£ 11 x 2
By Z 87
BS  E 567
g o15
W 4
[8x) rang
Bx H® 1
BE E T w19
BA 3 247
[o L) reng
BL ) 44
B L {176
[8X] ru
B X 201208 % 13
w3 o2

&

15

et 3 o4 %

BX A 521 5
W 5 #&
A 2
[B8XT] ruo
BEXTE # 145 5
£ 1

[8X2])
BX% B 63
Bt 7

[BX5])

ruan
(8%
<5

run

Baxys # 21 [E3)

[eXL]Y rong
BXL B 418 &
w43

20

85

148

[P Y] za
rY Z 2 1
mooo1

PY % 103 e 4

[Pre&] ze

P Al 193 H 186
# 5 2 s
B 4

Py k87

3

3

P % S8
& 8
P 7E6631
# 74

[P%Y zai

* 45

F 52

H 760

[eA) zei

L

4 B

14

68
38

PX B 45

‘ﬁl Za0




A Study of the Relative Frequency Distribution of Syllabic Compo tents

[r3] zan ~
v B L PXB # 17 |
Py W 23 Tpxs /o140 %E 1

P # o6 B 3 \ PS5 & 23 & 1 \
w2 L |
\ [?X5]) zun \
[?5) zen PR & 58 @& 42
Py 75 889 | exs 13 |
[P x) zang \ [PXL) zong \
Px B 66 PRL w212
e s m o -
# 29 %
-
{r L] zeng’; e
PL ®2T € 26 PXL
g 3 2
P, g OS3 g 1 .
| [+3 ci \
(7 XY zu | v B 17 W 1
PX M 48 \ £ 1 \
PA R 228 & 174 ¥ Z28 W19 |
= 7 W1 \ 106 B 43 \
Pt %499 i 251 W
W66 4_

[PXEY zuwo o 5 K93 # 65 \
PXT &1 s &1 |
PXEKE 241 ‘
PRE A 261 13 [+Y] ca \
PXE fE2167 1407 ‘ Y B 88 ‘

4260 119 \
2 9 g 2 | [+#]) ce \
M2 S ve 174 W13 |

} % 68 Il 33 \

[r XAY zui ' B 24
P XX B 159 \ \
XA BI1330 3 41 | [+%]) cai

B 26 \ *

ndarin Chinese 341

+% ¥ 671

¥ 194

101 & 5
® 55

45 # 168 %% 132
&R 16 B 1S
w4 B2

+% K 274 £ 57
[+ %) cao

% %119 #E 8
-
o4 @

+Z 294 1

[+X) cou
+X #B 10

[+5]) can
5 2 498
¥4 HE 151

i 15
w5 8 47
5 K 19

51
67

oW

[+4v] cen
iy 2 1

[+x) cang
H+x B 56 A 23
B 6 f 4
B2
+£ B 101

[+2]) ceng
+/ €253 & 112

7
B 40



342

®
-4
[+XT]) cuo
+XT £ 15 B® S5
X 181 # 21
# 20 ® 12
B 9
[+XA)Y cui
XA
B
XX B
B9
w2
g1
[+XB]Y cuan

X5 B 11 B 8

[+X2) cun
X4y W24 @ 2)
XY F 103

X5 <f 48 9

[+X2Y cong

XL OB OT5 OK 12
4 8 (D
8 ®w s

o
XL I3 o 3
= S5 B 2

[A]) si
A Hrs45 7 280
B 245 % 221
134 B 16

B 6

L 3t 416

%
il

[AY) sa
AY # 6 =
AY ®E 29 (W

[A&]) se
A¢ 490

% 17

& 3

[A%]) sai
A% E 29

SO |
A% E 17

AZ 155
AZ B/ 2

[AX] sou
AX # 32
o1
AX B 28
LX m 10

[AB]) san
AB  =4006

>3
.
&

B

x

5)

20
12

10

97

28

{ A5 # 96

[45]) sen
Ay 121

[Ax]) sang
Ax F 4 S
LE ® 8
AR HE 20

[4L) seng
AL & 11

[AX] su
A # 419 %
B 4 B
AX B 7N
AX ¥ 210
E 112 =1
" 40 w9
W 2 B
X 2 #

[A%XT)
AXE f 63 %
®o3 g

& 1
AXE BFRISTS %
$] 20 B

[Ax%xA)
AXA B2 R
# o1
COAXX B 196
| W 16
-7 |
X %217
13

B

14

97

29

43



A Study of the Relative Frequency Distribution of Syllabic:Corhp

[AX3]) suan
AXT B 82
AXTS H 348 & 11

[AX+9] sun
AXn B 122 S
AXY # 70 # 11

"1 =3

[AxX L] song

AXL 118

w12

&

AXL % 10 o2
% 1

AL & 386 x 87

w17 M 9

W 8 2 4

[Y) a
Y W o243
o2
Y K 350

-

[€) o
T B 26
T OB 12

[+) e
+ 1
¢ B 94
% 31
® 8
e R 536
% 60
g 10

L3
i3

[%]) a0
mMoo12 ®
&

% 7 %
# .14
B

7

"

X Bk 156 B
B 5

X B 21 #
B/ 1 g

Méndarin Chinese 343

[~) en

5 B 53 |6

~

5 B/ 2

[+] ang

X —4376 X 5

!

(11 yi
—14147
B 246
f 114

387
197

o R

141
58
27
10

HEBAERERE

- N W3

892
90
59

» & W

% 574
5 280
£ 105



344

Z 101

- N W O
= N =

i

FEHEZERETETRERR SN

— e e = W W RN N 0

1y}
1Y B 275
w77
W6
F 165
13
¥ 3
W2
78
& 1
5 486
F S

via

Y

[1T) vyo
1T B 8

L&) yie
(¢ H 13
14 #F 40

w 3
14 92253

o113

134
43

@ =

3
o6
i

W

oF

(7

| %

H 4
w2

[1 %] vyai
Eo11

[V %) yao
E 113
39

205
38

£
&
£
¥
&

15

15

[15] yan
97
w17
i 12

195

X

3 364
* 114
% 100
e 4

X 493
B 2
+ 168

(e

[{5) yin
1096
ke 97

(M

.
1
A4

[ S = B = S R B

oA B OB

B oM =

4L
=3
<

o oM W

MHOSR oMY OB W@ O B omi

32)
13

226
162
145

532
16



Mandarin Chinese 345

B 2 - |
15 REIS05 & XK £51447  HE 189
B3 ’ 180 % 478
108 40
['£) yang 33 e 15
| & 243 # 6
S B 2
B o1
| % 5 556 & 112
% 133 W9
% 88 & 2
F 3
s 2 K 870
X ® 396 = (% 220
m 64 bk 149
£ 1720 % 3 W93 B 6
o2 & 1 [XY) wa /B OB M
XY B 42 i 33 w29 fR 28
(1LY ying ® 23 WM 7 S 18 B 16
1L 2E 617 B 513 = 6 B 12 BOg
& 47 B8 17 e &
® 13 B 10 '
% 7 B S -
m o4 W 4
o2 1
14 #1180 @
W 47 % 31
o2 Ro18 X R7461
2 U1 =2 5 X B 64 B
% 02 ® 1 ® 13 B
Bl B 1 83
VL #3300 B o1
12 BE278 E 6l [X%Y wail
B 41 X% &£ 21
XFH 441187
[XY wu
X B 190 B 123 [xA) wei
% 45 B 8 XA B 197
& 8 B4y Z® -




X5 RH1025

w4

F 1

[Xx] wang
XA ¥ 25
XX FE 652 T

XX & 393 M 45
&

[X.L] weng
XL % 60 W 14
XL & 1

[V] yu
|5 I T 4
W 21298 £ 253
@ .
&
®
i
]
R
=1l
2|
®
<]
&
1 FE 485 B 359

¢

B 7
# 6
m s
B/ 5
]} 4
% 1
F 1

(LUl yue

Ut #9470

A 2
Bo12

216
® 174
& 51
B 35
& 19

p—
—

MR EERS &R
N C I NV - e |

% 10 o1
[uB) yuan
usz o229 % 4

% 3 W 3
® 2
uds J&E 830 A 780

7 705 E 228
W 127 & 115
#1107 #% 49
= 4 H 19
w14 Y
w8 B 4

us E 461
us B 654 [ 182
w25 B 7
B 3 B 2

S |

[un) yun

us & 12
UL =23 g 21
=z 3 B 3
E=E 1 & 1
%5 1 B’ 1

uyy H 27
Uy E 589 E 21
[ " 7
& 2 B 1
8
2
uzZ k18  E 126
# 48 B 25
W 2 & 4
W13 %k 9
| (k 2) B 6
| B 3 B 1
| uz 2695 3




A Study of the Relative Frequency Distribution of Syllabic Gompoﬁéhts in Mandarin Chinese 347

WALEO). 1LRu=NKC=1R0, HO KWO

*TRACE 1
*TIME 100
STATEMENT NO.

-
DORNGVNELWNNNNNNVNNY =

= aa
WA -

14

120
120
121
123
123
12§
125
128
131
134
137
140
143
166
149
152
155
158

APPENDIX MPUTER PROGRAMME USED IN THIS SURVEY

RUN BY BABS=-H MARK

DATE : 16/01/75 TIME.:

*BEGIN®

VINTEGER® XEL;

TINTEGER® 1,J oK, VARI,RB,RP, RM,RF,RD,RT,RN,QL, R RC,RS,RZH,RCH,RSH,RRY
R}, RO,RX,RG,RK RN, ROO,
RA,RO,RE,RIT,RV,RER,RAI,RFT,RAQ,ROU,RAN,REN, RANG,RENG,RONG,
RT,RTA,RTAO,RIE, RIOU,RTAN,RIN,RI1ANG,RING,RIONG,

ol , RUA, RUO,RUAT ,RUET +RUAN,RUEN, RIANG, RUENG,

RY,RYF,RYAN,RYN, R1,R2,R3,R4,R0, SPsSTAR,XNI,

X1.X2:X3, X6, X0, XA/XBoXC XD, XE,XFsXGoXH,XT,XJ XK XL XM, XN, X0 XP,RQ,

XR XS XT o XUsXV, XW, XX XY, X2, XHI,STOP, INCRS

TARRAY' A[1:91:

XEL:=CODF( (' EL*) ")

STOP:=CONEC' ('$*)*);

STAR:afORE( ' (':*)*);

AHT:=CODE(' C'=) ")

SP-=CODEC (X '):

X0:3CODECI (*01)!);

X1:3CODECH (*11) ')

X2:2COPEC (1 21)

X3:2CORE (AT ST,

X4:=CODEC

XA:=CONECY

XBr=CODE(®

XC:=CODEC'

XD:=CORELTC

XE:=CODECH

XF:=CODE( (' F*)1);

XG:=COREC' ('6°)"

XHe=CONEC (VM)

X1:=CODF(' (P DY)

XJe=CONECH (P Y1)

XK:xCODEC (' K*)*):

XL:=COREC C L)) ;

XM:zCONECT (*M*)?

XN:sCONEC (NI

XO:=COPEC* (*0') )

XP:=CODEC (PP )2

XQ:=CONE(" ('Q*)*):

XR:2CODE( ('R

XSesCORE(1 (1§13 1)

XT:3CODEC ('T1)1):

XUs=COREC (Py*) 'Y ;

XVe=COREC (PVI) 1) ;

XW:=CORE( CPWP )

XX:=2COPEC (X))

XY :=COREC (YY)

XZ:xCOPE(L (0 Z20)
RA:=0;20:=20;PM:20;RF:uN;RD:=N;RY =m0 R +80;}
RCH:-20:RSH:x0:RR:30;RY:uN;RA: w0 RX:w0;RG:BO;RK:80!R
RN:=0; RA:=z0;R0:=0;RE:=0;RI
RON:=0:RAN: 20 REN: S0 RANG: =0 REN
R1:=0:RIA:=0:0] 0:RTE:=20;RED
RJONG:202
RU:20;RIA:=
PUFNG:=07
INFR:2(Q:
YFOR' ¥:=1
‘REGIN®
1:24;

1L.00P ¢
ACT1:=xREAD CH:

JF* Af11=SP 'THEN' 'BFGIN' 1:31; 'GOTO' LOOP ‘*END';
t1er AL1T=XFL CTHEN' *REGIN' [:x1; 'GOTO' 100F "END*;
Y160 Af11=STOP 'THEN' 6OTO' EO0J;

1EY af)]1=STAR 'THEN' *GOYO' EXITI:

Ti=1e1:

TIFY I>R CTHEN® 'GOTO' EXITVIL:

50TOY (QNP:

FXITI:

'FOR' ;=141 *STEP' 1 "UNTIL® B 'D0' A[J]):sSP;
A[91:=RE4D: 'H0TO' EXAMI:

EXITI):

A{Q1:=RFAD: 'GOTO’ EXAMI:

EXAMT:

PIE' Af11=xA 'THEN' 'BEGIN' ROO:=ROO+A(%]; 'GOTO' EXAMA
YrE* A[L1)aXF 'THEN' 'BEGIN' 200:=R00+AIZ): °*GOTO' EXAMA
TIEY A[1Y=x] 'THEN' 'RFEGIN' R0O0:=RO0+A(91; 'GOTO' EXAMA
'1e% AT1)=X0 *THEN® "BEGIN' ROND:=RND+ATOT: *GOTO' EXAMA
VEEY Af11sxly CTHEN® '8FGIN' €00:sRO0+AT9): *GOTO' EXAMA
YIF' A[11=XY 'THEN' "REGIN' RNOO:=zRO0+AL91; *GOTO' EXAMA
TIE’ AC1)=X@ ‘THEM' *BEGIN' RB:=RB+A(Q]; 'G0TO’ EXAMB 'END';
CTF' A[1)=XP 'THEN' 'BEGIN' RP:=RP+A[9); 'GOTO' EXAMA 'END'
TIFT A{11=XM 'THEN' *REGIN' RM:=RM4A[9); *GOTO' FXAMB
TR OATY PTHEN' ‘AFGIN’ RF:=RF+A(91; ¢ ]
t1eT ATA1=XD 'THEN' 'BEGIN' 8D
T1Et Af11=XT ‘THFN' 'REGIN' A

R1:2N;R2:80;R3:=0;R4:=07R0:m07

18.264.43
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Ho Kwok-cheling

EXAMB

Ve
T EXAMB
TR EXAMR
T EXAMR
YEEY A 3 ‘ 'REGIN' E£XAMB
VIRLA - ‘BEGIN® X+A[S): 'GOTO' EXAMB

PIELTATIY=XG P THEN' *BEGIN'
TIE' AL1)=XK "THEN' *QEGIN' K+AD91: *GOTOY EXAMB
YIE' AF1)=XH *THEN' 'BEGIN® HeA[9): 'GOTO' EXAMA
TIF' AC112XZ 'THEN' "BEGIN' "I6' A[21=XH 'THEN® 'BEGIN'
RZH:=RZH+AL9]; *GOTO' EXAMC 'END!
YELSE' 'REGIN® RZ:=RZ+ALG): 'GOTO' EXAMB 'END':  'END':
YIF' AT1)=XC *THEN® *BFGIN' *IF' AT2)1aXH 'THEN' *BEGIN'
RCH:=RCH+ACQ1; 'GOTO' EXAMC 'END!
YELSE' 'BEGIN' RC:2RC+AL9): 'GOTO' EXAMB 'END';  'END';
TIE' Af11=XS *THEN' 'BEGIN® "IF' A[2J4XN 'THEN' ‘BEGIN'
RSH:=RSH+A[9); 'GOTO' EXAMC 'END'
'FLSE® 'REGIN' RS:=RS+A[91; 'GOTO' EXAMB 'END':  'END';
NEWLINE(10):
WRITE TEXT (*('ERROR:XXX')');
YFOR® 7:31 'STEP® 1 PUNTIL' 8 'DO' PRINTCH (A[1]):
PRINT (A(91,5,0):
T:al;  'GOTO' LOOP:
EXAMA:
T:31: 'GOTO' EXAMH:
EXAMB:
13327 'GOTN' EXAMH:
EXAMC:
T:23; 'GOTO' EXAMH:
EXAMH: .3
YIEY A
YIE' AT
YIEY AR
YIEY 2

RG+AL9I: *60TO' EXAMR

I+1; 'GOTO' EXHYME 'END';
"GOTO' EXHYME 'END':

TIESTALT) 'THEN'
‘IFYUATI)=XU 'THEN'
YIF' ALT)SXY 'THEN' 'GOTO® FXY:

NEWLINF(10):

WRITE TEXT ('('ERROR:%XX')'):

'FOR' T:=1 'STFP' .1 *UNTIL' 8 'DO* PRINTCH (A[I1]);
PRINT (A{91,5,0):

T:=1: 'GQTO* LOOP:

EXA:

ITral42:

YIF' AQ11=XG "THEN' *RFGIN' RANG:=RaNG+A[9); *GOTO" EXHYME 'END"

*FLSE' "BEGIN' J:=1=-1:

“IF® ALT)=XN "THEN' 'BEGIN' RAN:E=RAN+A[9]; 'GOTO' EXHYME 'END'
YTFY ALT)=X] '"THEN' 'SEGIN' RAI:=RAI+AL9); *GOTO' FXHYME ‘END'
*IF' ALT)Y=X0 "THEN' 'BEGIN' RAO:zRAO+A[9): *GNYO' EXHYME 'END'
RAT=RA+ATO); T:=20=1: 'GOTO' EXHYME;

END':

EXF2
Tr=14+2:
*IF* AfT1=XG 'THEN' 'RFGIN' RENG:=RENG+A{O]; ‘GOTO' EXHYME 'END'
TELSF' 'BEGIN' [:&T«1;
"TEY ALTY=XN 'THEN' 'BEGIN® REN:sRFN+A[Q):
YIFY ALUI=XT 'THEN' 'BFGIN' RFL
TUF'Y A{TY=XR 'THEN' 'HBEGIN'
RE:=RE+A{9); T:=21-1:

EXO:

PexTa1:
CTE'Y ATE)SXY
YIF' ATI)EXN

HEN' *BEGIN'UROUIZR0U+8(9): *GOTO' EXHYMFE 'END':
HEN' 'REGIN® ONG+ATY T
T Al 1 TROTOY EXHYMF YENR':
RO+ =RO+ALOT ;7 TAOTOY EXRVYME:
EXY: ¢
T:=14+1;
PUEY ATTY=XA 'THEN' 'REGIN' RYAN:=ZGVANGALO); Jez)49;

~ tGNTOY FYMYME VEND':
TIE' ATII=XF 'THEN' 'RFGIN' HVE:=RYI+A{Q); '6OTO' EXHYME 'ENM':
YIFY ATT)=XN CTHEN' TEEGIN' BYN:=WVRATQ]: *GOTO® EXHYME 1END':
RY:=RY+A[Q]): 1:=1-1: *GOTO' FXHVME;
EXT:
Tiste1:
YTEY ALT)=xs 'THEN® PREGIN' RIF:=wIF+A(0]: 'GOTO' EXWUYME 'TEND®:
'IEY ACI)=xN 'THEN' 'BEGIN' T:3)+1:
CIE' ALT)EXG 'THEN' 'BEGIN' RINGizeING+ALG1: 'GOTA' EXHYME 'END'

TELSE' 'SEGIN' RIN:=zPIN4ATQ): T:31-1; 'GOTO' FXHYME 'END':

CEND':
CLFY ATTI=Xx0 "THEN' 'REGIN' T:zis+1:
CEFY OALT)ENU 'THEN' TQEGIN' RIJU:=RINISATO): ‘GOTA' EXHYME SEND!
TELSE' 'BEGIN® RIONG-=RIUNG+2!G1; fezfsd: 'GOTN' EXHYME TEND';
TENDY

CTE' A(Id=¥a *THEN' 'BEGIN' f:3l+/:
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YTEC AT EN'.'8 EXHYME
'ELSF 'olrRl=T; ¢ :
CIFC afll=xn * BEGIN' RIAN GOTO' EXHYME 'END'

H H
EGIN' RTAG:=RIAC+A[Q); 'GOTO' EXHYME 'END':
OTO0' EXHYME 'FND':

CTEC ATI)=XO
Te=l=1: RIA:=R

CENNT >
Tezf=9: PLyeRT+A[9); 'GOTG' EXHYMF:
Exue
Tezl41:

Prer alj1=XA *THEN' 'REGIN' T1:=1+2;
'1F' ALTI=XG ‘THFN' 'BEGIN' RUANG:®RUANG+AL9); 'GOTO' EXHYME 'END!'
"FISE' 'BEGIN' T:B]1=1:
CTEY AfTI=XN "THEN' *BFGIN' RUAN:=RUAN+AL9):
TGOTO* EXHYME 'END';
YTFY AfT)=X) 'THEN' *REGIN' RUAT:=RUAT+A[9):
*GOTOY EXHYME 'END'
YELSE' 'BFGIN' I:x1-1;
RUA:2RUA+ATO): *GOTO' EXHYME 'END'}
TENDY 'END'
TIF' AfI)=xe CTHEN' TRFGIN' 1:=142: 1F' AP11=XG
PTHEN' 'REGIN' PUENG:=RUENG+A[9); 'GOTO' EXHYME 'END'
TEL3E' 'REGIN' I:si=1: 'IF' A[I)sXN
"THEN' 'BFGIN' RUEN:GRUFN+ALQ]: 'GOTO' EXHYME 'END':
Y160 Aaf1}exy
'THEN' 'BEGIN' RUET:RUFI+AI9): 'GOTO' EXWYME 'END':
“ENDY
TEND!Y S
"EFT AETI=KG CTHENY CRESING RUO:=RUO*AT9);
CFLSF' 'REGIN' RU

‘G010

EXRYME ¢

Tesp+1:

YFEC ATI)= X1 :

YIEY AfI)= X2 *GOTO' FINISH; 'END®
YR AfI]= x3 'GOTO' FINISH; 'END':
VIFY ATIlE X4 R4 :cR4L+ALS '"GOTO' FINISH; 'END'
YIFY A(I)= RO:=RD+ALQ *GOTO' FINISH; 'END':

NEWLINF(10)

WRTTE TEXT ('('ERROR:%%X')'):

PFOR® T:=1 'STEP' 1 'UNTIL' 8 *DO' PRINTCH (A[T));
PRINT (Al91.5,@):

I:=1: *GOTO' (L00p:

FINISH:
'FOR® T:=7 'STEP' 1 'UNTIL' B 'DO* PRINTCH(ALLY):
PRINT(AL9].5.02;

SPACF(5):

INPR:=TNCR+T:

Y1F' TNCR=S 'THEN' 'AEGIN' NEWLINEC1): INCR:30 'END';

TENR'

EO:

"FOR' VARI:=RR.RP,RM,RF,RD,RT,RN,RL,R2,RC,RS:RZH,RCH,RSH,RR,
RJ RO, X .RG,RK,RH,ROD,
RA,R0,RF,QIT,RY,RER,RAT,RFI,RAQ,ROU,RAN,REN,RANG.,RFNG,RONG

DO CREGIN' MFWLINE(1);

PRINT(VARI,A,D) YEND';

*FOR' VARI:=
RT,RTA.RTAQ,RIE,RI0U,RIAN,RIN,RIANG,RING,RIONG,
R, RUA.RUO,RUAT,RUET . RUAN,RUEN,RUANG, RUENG,
RY,RVE,RVAN,RYN, P1,R2,R3,R4,R0
'DO *BEGTIN' NEWLINEC(1);

ORINT(VART,6,0) YEND';

YENDY
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