Phonological Reqgularity of
Written Phonetic Elements In
Modern Mandarin

by
Stephen M. Kraemer
American English Institute
University of Oregon

skraemer@uoregon.edu



© Copyright 2011 Stephen M.
Kraemer



Phonetic Compound

==,

(2 7= Fxingshengzi)

A “signific” part, which indicates
meaning

plus

A “phonetic” part which indicates
sound

74, [mal] = % (female) . L [ma3]



The Mandarin Syllable

A syllable in Modern Standard Mandarin
Consists of:

An Initial

A final

A tone



The Final

 The final can also be broken down into
a medial (vowel), a nucleus (vowel) and
an ending (vowel or consonant)

« Final = (M)N(E)



Mandarin Consonants

Source: Labial Labio- Dental Alveolar Alveo- Palatal Velar
Kratochuvil dental palatal

(1968:25)

stop P, p’ t, t k, k’
nasal m n (n)
fricative f S S, Z(r) e X
lateral I

affricate ts, ts’ ts,ts’ te, te’




Mandarin Vowels

11 y(d) u

Source: Cheng(1973:12)



Background Literature

Xu Shen—:i X fi#2 ==Shuo Wen Jie Zi (2" cent. A.D.)
Soothill-1911

Karlgren-1916, 1923a, 1923b, 1926, 1940, 1949, 1958
Wieger-1927/1965

Astor-1970

Zhou Youguang-JE& 3t 1978,1980, 2003
Kraemer-1980, 1991a, 1991b

DeFrancis-1984

Alber-1986, 1989



J&l& Jt Zhou Youguang (1980)
NEFEEFIEEEE Hanzi shengpang duyin biancha ( A handy look
up for the pronunciation of phonetics in Chinese characters)

Zhou analyzes characters in the Xin Hua Zidian (1971) based
on Phonetic elements and sets up three categories of phonetic
compound characters based on the similarity of the phonetic
compound to the pronunciation of the phonetic itself.

The 3 categories are:

(1) Same pronunciation ([EI& T ong yin), including same or
different tones

(2) Similar pronunciation ([E& Ban tong yin) (similar
phonemes)

(3) Different pronunciation( & & Yi yin) (not as similar to the
original phonetic pronunciation)



John DeFrancis (1984)

DeFrancis also sets up three categories of phonetic compound
characters based on the similarity of the phonetic compound to
the pronunciation of the phonetic itself.

DeFrancis’s 3 categories are:
(1) “Complete identity” (same pronunciation including tone)
(2) “ldentity except for tones in some cases”

(3) “Partial similarity in the segmental phonemes” (DeFrancis
(1984))



Types of Phonological Patterning In
Mandarin Characters

 Phonemic Congruence

Characters share one or more phonemes
Featural Congruence

V’ s share features

C’ s share features
Initials and Finals: The Segment
Segment Structure

Patterning in arrangement of C'sorV's
Overall Patterns in the Written Language



Phonemic Congruence



Types of Character Phonetic Series Based on
Phonemic Congruence (Kraemer 1980)

Seven Categories:
Totally Perfect
Segment Perfect
Initial Perfect

Final Perfect

Tone Perfect

Initial — Tone Perfect
Final — Tone Perfect



Seven Categories of Phonetic Series
Found in Wieger (Kraemer 1980)

579 Series Found + 63 (in Astor(1970))

For a Total of 642 Series

Out of 858 Series in Wieger(1927/1965)



Seven Categories of Phonetic Series
Found in Wieger (Kraemer 1980)

Out of 858 Series in Wieger(1927/1965)
Totally Perfect-124 (+63 in Astor(1970))
Segment Perfect-192

Initial Perfect-35

Final Perfect-153

Tone Perfect-40

Initial — Tone Perfect-13

Final — Tone Perfect-22



SOUND CLUES IN MANDARIN
CHARACTER PHONETIC SERIES

 Example of 7 Categories of Character
Phonetic Series

» based onBl&J Zhou Youguang
(1980)
NFEEZEEEE Hanzi shengpang
duyin biancha ( A handy look up for the
pronunciation of phonetics in Chinese
characters)



Totally Perfect

» S [tsan4] (zhang-measure (land))
IS a phonetic In

{1 [tsan4] (zhang-weapons)

fl [tsan4] (zhang-cane;stick)




3 [lur
3 [iur
iur
iur
iur

Totally Perfect

(yong-) Is a phonetic In

] (yong-)
] (yong-)
] (yong-)
] (yong-)



L

S

/

EE\.

O\

)=

/

Totally Perfect
kuan4] (guan-) is a phonetic in
kuan4] (guan-)
kuan4] (guan-)




mir,
mir,
mir

mir

Segment Perfect

>

2
2
3

(ming-) is a phonetic in
(ming-)
(ming-)
(ming-)



1A
2]

Segment Perfect

k'uan4
Kk'uan3]
k'uan3

k'uan3

(kun-) is a phonetic Iin
(kun-)
(ktn-)
(kun-)



Categories of Phonetic Elements-More
Common Characters

Examples based on B &Yt Zhou
Youguang (1980)

NFEFIEE{ESE Hanzi shengpang
duyin biancha ( A handy look up for the
pronunciation of phonetics in Chinese
characters)



Totally Perfect
e [k [ts'an2] (chéng-become)
* IS a phonetic in
bk [ts‘ean2] (chéng-city)



Segment Perfect

£ [tsan3] (zhang-grow) is a phonetic in
ot [tsan1] (zhang-surname, measure
word)



Segment Perfect

, [ma3](ma-horse) Is a phonetic In

1z [ma0] (ma-question word)
= [mad] (ma-scold)
g4, Imal] (ma-mother)




Segment Perfect

"] [man2] (mén-door) is a phonetic in
{1 [man0] (men-plural)




Segment Perfect

77 [fan1] (fang-place) is a phonetic in

B [fan2] (fang-house)

i [fan2] (fang-guard against)
15 [fan3] (fang-visit)

iz [fan4] (fang-let go)




Initial Perfect

cienl] (xtan-first) is a phonetic in

c13]  (Xi-wash)

ni3] (ni-you) Is a phonetic in

nin2] (nin-you-polite)



Initial Consonant + Vowel
(CV) Perfect
o 4 [gienl] (X1an-first) is a phonetic in
o  [ei3] (Xi-wash)
e both share [gI-] Xi-

e {1 [ni3] (ni-you) is a phonetic in
o 1A% [nin2] (nin-you-polite)
* both share [ni-] ni-




Final Perfect

+ [ts'an2] (chang) 5K [tsan1] (zhang).
They share the final [an] -ang .

J7 [fan1] (fang) 55 [p'an2] (pang) . They
share the final [an] -ang .

R [ken3,4] (gén, gen) 7R [ken1] (gén) 1R
[xan3] (hen). They share the final [an] -
en .



Final Perfect with Related
Initial Consonants

t< [ts‘an2] (chang-long) 5k [tsan1] (zhang-surname,
measure word).

They share the final [an] -ang .
The initial Consonants are [ts] zh and [ts’] ch

Both initial Consonants are alveopalatal

(retroflex) affricates. They differ only in the feature of
aspiration. The consonant [ts] ch Is aspirated,
while the consonant [ts] zh is unaspirated.



Final Perfect with Related
Initial Consonants

J3 [fan1] (fang-place) 55 [p'anZ]

(pang-side) . They share the final [an] -
ang .

The initial consonants are [f] and

[

The initial consonant [f] Is labiodental

and the initial consonant [p’] Is bilablial.




Final Perfect with Related
Initial Consonants

= [kan3,4] (gén, gen -brusque;surname)
R [kan1] (gén-root)

{E [xen3] (hén-very).

They share the final [an]-en .

The initial Consonants are [k] g and [x]h

 The consonants are both velars. They have
the same place of articulation.



F7 [fan1] (fang) Series-
Quantitative Analysis

77 [fan1] (fang-place;square;just a moment ago) is a
phonetic in

&= [fan2] (fang-house)

i5 [fan2] (fang-guard against)
115 [fan3] (fang-visit)

i [fan3] (fang-spin)

{5 [fan3] (fang-imitate, copy)
W [fan4] (fang-let go)

5 [p'an2] (pang-side)




Quantitative
Analysis

77 [fan1] (fang-place) is a phonetic in
2 [fan2]

3 [fan3]

1 [fan4]

1 [p'an2]

In DeFrancis’s Texts, from DeFrancis Index Volume-approx. 1700 chars.
(DeFrancis (1970))
8 characters total with individual pronunciations

1 Phonetic element with 7 phonetic compounds
6/7 = 86% Segment Perfect
1/7 = 14% Final Perfect

But 7/7 = 100% Final Perfect or Better



Quantitative
Analysis

77 [fan1] (fang-place) is a phonetic in

5= [fan2] (fang-house)-3/4 phonemes are the same as 5
[fan1]=75%phonetic

[F [fan2] (fang-guard against)-3/4= 75%phonetic

155 [fan3] (fang-visit)-3/4= 75%phonetic

25 [fan3] (fang-spin)-3/4= 75%phonetic

{5 [fan3] (fang-imitate, copy)-3/4= 75%phonetic

% [fand] (fang-let go)-3/4= 75%phonetic

% [p'an2] (pang-side)-2/4= 50% phonetic

Thus the average phonetic rating of the phonetic element 5 [fan1] in
the above 7 characters would be 71.4 percent phonetic.



#7 [fan1] (fang) Series-Quantitative Analysis

77 [fan1] (fang-place;square;just a moment ago) is a
phonetic in

15 [fan1] (fang)
Jil [fan1] (fang)
#5 [fan1] (fang)
77 [fan1] (fang)
95 [fan1] (fang)
25 [fan1] (fang)
95 [fan2] (fang)
75 [fan2] (fang)
i [fan2] (fang)
i [fan2] (fang)
fyj [fan2] (fang)
F5 [fan2] (fang)
i [fan3] (fang)
i [fan3] (fang)
Vi [fan3] (fang)
i [fan3] (fang)
fifi [fan3] (fang)
i [fan4] (fang)
55 [p'an2] (pang)
% [p'an2] (pang)
[R1J7 [pen1] (béng)



#7 [fan1] (fang) Series-Quantitative Analysis

77 [fan1] (fang-place;square;just a moment ago) is a
phonetic in

15 [fan1] (fang)
il [fan1] (fang)
#h [fan1] (fang)
77 [fan1] (fang)
95 [fan1] (fang)
75 [fan1] (fang)
95 [fan2] (fang)
25 [fan2] (fang)
5 [fan2] (fang)
i [fan2] (fang)
fy [fan2] (fang)
F5 [fan2] (fang)
&5 [fan3] (fang)
/i [fan3] (fang)
Vi [fan3] (fang)
05 [fan3] (fang)
fifi [fan3] (fang)
fix [fan4] (fang)
55 [p'an2] (pang)
% [p'an2] (pang)
[R1J7 [pen1] (béng)



Quantitative
Analysis

1 [fan1] (fang-place) is a phonetic In
6 [fan1]
6 [fan2]
5 [fan3]
1 [fan4]
2 [p'an2]
1 [pen1]

22 characters total with indiv. Pronunciations (Zhou Youguang (1980))(Based on
Xinhua Zidian (1971))

1 Phonetic element with 21 phonetic compounds

6/21 =29% Totally Perfect

12/21 = 57% Segment Perfect

2/21 = 10% Final Perfect

1/21 = 5%Ending n Perfect

But 18/21 = 86%Segment Perfect or Better
21/21 = 100% Final Perfect or Better



Quantitative
Analysis

1 [fan1] (fang-place) is a phonetic In
6 [fan1] 4/4 phonemes are the same as 75 [fan1]=6 X 100%phonetic
6 [fan2] 3/4 phonemes are the same as 75 [fan1]=6 X 75%phonetic
5 [fan3] 3/4 phonemes are the same as J5 [fan1]=5 X 75%phonetic
1 [fan4] 3/4 phonemes are the same as J5 [fan1]=1 X 75%phonetic
2 [p'an2] 2/4 phonemes are the same as J5 [fan1]=2 X 50%phonetic
1 [pen1] 2/4 phonemes are the same as /5 [fan1]=2 X 50%phonetic

22 characters total with indiv. Pronunciations (Zhou Youguang (1980))
1 Phonetic element with 21 phonetic compounds

Thus the average phonetic rating of the phonetic element 75 [fan1] in the
above 21 characters would be 81% percent phonetic.



Rime Perfect (NE Perfect)

In a rime perfect phonetic series, the
characters share this same main vowel
or nucleus (N) followed by the same
final vowel or consonant ending (E).



Rime Perfect

e ['] [man2] (mén-door) is a phonetic in
e [0] [uand4] (wen-ask).

e They share the rime [an] (-en).



Rime Perfect: Underlying
Forms

e [[] [sanl] (shan-mountain) is a phonetic
IN
e {llI [eienl] (xian-immortal).

* They have the two rimes [an] and [en]

 But they share the same underlying
form of the rime (-an ) (See Cheng

1973).




Rime Perfect: Underlying

Forms
« 5 [tsanl,4] (zhan-to divine; zhan-to
occupy) Is a phonetic In
e 5 [tien3] (dian- a point) and
o |5 [tien4d] (dian-shop).

 They have the two rimes [an] and [en.]

e But they share the same underlying
form of the rime (-an ) (See Cheng
1973).




Featural Congruence



Similar Vowel Features

= [514] (shi-to be) is a phonetic in
@ [t'i2] (ti-topic) and
f& [t'i2] (ti-lift from above).

They share the similar final vowels:

Il (1) (in shi) and [if (1)(in ti).
The vowels i, [ 1 |and [i] are high, unround

vowels and can be considered allophones of the
single phoneme -1 (see Kratochvil 1968:28).

Due to co-occurrence restrictions, [s] takes only the
back unround vowel [j], while [t] takes only the front
unround vowel [1].




Similar Vowel Features

o = [s14] (shi-to be) is a phonetic in
o H [t'i2] (ti-topic) and

o I [t'i2] (ti-lift from above).

e« C1V/C2V (V=1) (phonemic) same final V
phonemically)

* [4]/1[t2]

o (shi)/ (t)




Similar Vowel Features

o = [s14] (shi-to be) is a phonetic in
o {H [t'i2] (ti-topic) and

o 1T [t'i2] (ti-lift from above).

« Cheng(1973:14) considers jJand [ [ 1 to be variants
of a high unround central vowel + and [i1]to be a
separate underlying high unround vowel. Using his
phonemic analysis, we might express the pattern [s)4]

t'i2] as

e [s514] C1 V1 [+high,-round]

e [t'i2] C2 V2 [+high,-round]




Similar Vowel Features

o = [s14] (shi-to be) is a phonetic in
. T SSEESESEL  (Zhou (1980))

- Ele2]

- E[s12]

« E[10] [tsh2]
. 5 [ti2]

e HE[ti2] [tid]
. ER[ti2]

. FR[ti2]

o HR[ti1]




Similar Vowel Features
o = [s14] (shi-to be) is a phonetic in

o EIT RUSHEEENE
We see the pattern

« [s14] [s12] [810] [ts2] [t'i2] [ti1] as

¢ [514,2,0] C1 V1 [+high,-round]
e [ts2] C2V1 [+high,-round]
o [t'i2] C3 V2 [+high,-round]
o [ti1] C4 V2 [+high,-round]




Similar Vowel Features

T [tai4] (dai-to wear) is phonetic in

i (ts14) (Zhoul980)

 We see the pattern
o [taid] [ts)4] as

e [tai4] C1 V1 [+low,-round] V2 [+high,-round]
e [ts514] C2 V2 [+high,-round]



Similar Vowel Features

 (;i#) [ti] (di)is a phonetic in
E[til] wE[2] WE[i2) 88 [ti1,2] EEti2][ts12]
}[tsai1] T8 [ts¥2] (zhou (1980))
o JEt]
o BE[ti2]
o ME[ti2]
o i [ti1,2]
o HE[ti2][ts12]
o Hf[tsai1]
o E[ts¥2]




Similar Vowel Features

 (;i#) [ti] (dV)is a phonetic in
1] sE[ti2) F[ti2) 55 [ti1,2] FE[ti2][ts12]
}[tsai1] T8 [ts¥2] (zhou (1980))

We see the pattern

o [ti1] [ti2] [ts12] [tsail] [ts¥2] as

e [ti1,2]] C1 V1 [+high,-round]
e [ts12] C2 V2 [+high,-round]
o [tsail] C2 V3V1 [+low,-round] [+high,-round]
o [ts¥2] C2V2 [+mid,-round]




Initial Consonant Features



Initials and Finals: The
Segment

To look at the full segment pronunciation
of characters In phonetic series In
Modern Mandarin, one needs to
recombine Initials and finals (the
segment), looking at their combinations
and paying attention to their co-
occurrence restrictions.



Initials and Finals

In Chinese characters in Modern
Mandarin, initial consonants are forming
regular recurring patterns. Finals are
also forming their own recurring
patterns in the written language.



Overall Patterns:
Initials vs. Finals

Initials Finals
A

< X £ <

B
C
D



Overall Patterns:
Segments for
Each Individual Phonetic Series

Initials-Finals (Segments) for Each
Phonetic Series

A-V
B-W
C-X
D-Y



Implications and Applications

 The phononological patterns of the
writing system

L1 language acquisition

« L2 language acquisition

e Language teaching / Pedagogy
e Psycholinguistics

* Neurolinguistic Processing of Chinese
Characters
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