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Character function and form

* Chinese readers know which character constituents
relate to meaning or pronunciation and where they
appear (Feldman & Siok, 1997; Williams & Bever, 2010)

H ‘day’ > Bf « Fsi
(semantic radical [EBBf]) shi ‘time’ (phonetic component)
* But do they also have productive knowledge of

“meaningless” character patterns, a “formal grammar”
of Chinese characters?

* Yes (Wang, 1983; Myers, 2016; Myers, forthcoming)

Semantic radical position

» Semantic radicals favor the left (and top)
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Characters in Sinica Corpus (http://asbc.iis.sinica.edu.tw/) 4

Radical reduction at left/top

* Left: Diagonalization of lowest horizontal stroke
t~d A~ES S~ F~ F~
H~By) T~3p £~

* Left: Dotting of falling diagonal stroke
A~H K~ K~# KR~ kK~
K~% K~%

* Top: Shrinking of vertical strokes
~E R~ M~ B~F

K~k H~% B~F

Stroke lengthening

* Lowest and rightmost stroke is long

= = x )] M #

* Lexical exceptions, but no adjacent lengthening
r++Exx &

* Lengthening is at edge of each constituent...
= Al

* ... and constituency is in the eye of the beholder
£2F+ K
E=F+K

Stroke curving

* Leftmost vertical stroke is curved

# AR A A
* Constituency matters again (with usual ambiguity)

# Pl FF
* Curving is less likely in wider constituents

§~ B

[Tvs. ]} Wide Narrow Square
Curved H@gﬁ FHH
Straight MEFMA | BEEEs | EREER

6 W AT T 7 7

Stroke hooking

* Rightward hooks require crossed strokes to right
KEKE&ERRRKRRK..RKR

* Leftward hooks favor asymmetry and top contact

Asymmetrical | Symmetrical

THFFIE| T ETT
FRTIFFT
AF¥TSH
No top contact | &2 7KK~ =& NI
$

Top contact

Productivity in simplification

* Further radicals show regular shape changes
i< f~i

* Stroke lengthening is generalized as well
K< b<%

* Curving does not generalize

< N<B <P A<

* Rightward hooking doesn’t require crossing
K<k #<#R




Testing productivity using...
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Experimentally testing radicals

* 98 readers gave binary Chinese-likeness judgments of 128
fake traditional characters (32 per Latin square group)

* Grammaticality: Is/isn’t at left or top (favored positions)
* Radical status: Is/isn’t a semantic radical (2} &)

=

“ naulcal on-: ramcal | nadlcai |
Honzontal E‘—Hé E7K ﬂ—j‘% 7RE
'u'eﬁ-iai o £ E30
N flfﬂa N e

o Hoa
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Effect of position on judgments

Horizontal (left/right) Vertical (top/bottom)

1 1
09 Prefer thin constituent 09 Prefer flat constituent
08 at left, even when not 08 at top, but only for
8o semantic radicals @07 semantic radicals
& &
o 06 o 06
e e
s 0.5 8 0.5
S04 04
S S
< 03 <03
0.2 0.2
0.1 0.1
0 0
Radical Non-radical Radical Non-radical

W Grammatical ® Ungrammatical W Grammatical ® Ungrammatical

Mixed-effects logistic regression: Gram (p < .0001); Rad (p >.1); Gram x Axis (p < .0001); Gram x
Rad (p < .001); Log positional frequency (p = .002) factored out 12

Effect of reduction on judgments

Horizontal characters with non-radicals

0.9 Trend disfavoring reduction
08 (diagonalization or dotting)
@07 on the right

Left Right
m Reduced M Unchanged

Mixed-effects logistic regression: Gram (p <.0001); Rad (p > .1); Reduct (p = .09); Gram x Reduct
(p > . 1); Log positional frequency (p = .05) factored out 13

Lengthening & curving acceptability

* 80 readers saw 320 five-stroke non-lexical constituents
(80 per Latin square group) similar to # £ F

* Chinese character “feeling” on a seven-point Likert scale

Stroke
position

Crosser
hooking

Crosser
contact

Main Crosser
axis edge

Curving/
length

Im

4t

E
fre
Jw
¥
5

it

Ji
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Lengthening & curving results

Lengthening Curving
1 1
09 Right/bottom longer: p < .01 09
L p=.

08 No other effects: p > .1 08 SitfmEsE EuRE = )
507 o7
= 06 % 0.6
Sos 205
8 oa 8 04
<os = 03
02 02
0.1 01
0 0

=-like J1]-like

Leftmost Other
M Right/bottom M Left/right

(Separate mixed-effects linear regression on arcsine-transformed Likert-scale judgments)
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Hooking results

0.9
0.8
0.7
)
= 0.6
£o05 u Topped
S04 W Untopped

Hooking on right: p < .05
No other effects: p > .3

0.2
0.1

Left Right

(Separate mixed-effects linear regression on arcsine-transformed Likert-scale judgments)
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Retry with simpler materials

» 77 readers saw 24 three-stroke non-lexical constituents
(80 per Latin square group) similar to - £ F

* Chinese character “feeling” on a seven-point Likert scale

17

New curving & hooking results

Curving vs. hooking Position & contact in hooking

1 1
09 | Curving worse: p < .01 09 Best on right and
08 | Better on right: p <.001 0.8 with top contact
07 | Nointeraction: p = .06 07 (all p<.01)
> . >
£ 46 | (Ourcurve looks like an £
3 ugly hook? 3
Sos gly ) Sos
@
g s S04
<
03 0.3
0.2 0.2
01 01
0 0
Left Right Left Right

W Curved ® Hooked W Topped M Untopped

(Separate mixed-effects linear regression on arcsine-transformed Likert-scale judgments)
18




Conclusions

* Chinese characters do have a formal grammar

* The regularity of the formal patterns suggest
productivity during character history

* Simplified characters maintain and extend many of
these formal patterns

* Acceptability judgments on fake traditional
characters show that readers “know” these patterns

* Further corpus-based and experimental data are
needed in this underexplored area
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Form drives stroke order

;

1‘
1\|\~ ,

(gifs created by Wiktionary user Micheletb)

Historical innovations and reanalyses

* Small seal script (/NZ ) favored the left and top
for radicals, but still didn’t show reduction reliably

A~R>k~it £~%>t~Q@~D>#~%
* No bottom/right lengthening or left-only curving

> x>x = i

> =97 it = F

.

* Rightward hooking spread by analogy?

|
[ SRS A - E - E L= IRC = T
AT b F P L

= DR

T Fa W T R =, -

* Leftward hooking has two historical sources

7>7 P> %>F A>4 P>T 3>+

2.

Productivity in character coinage

— idight
Rt

Left edge the most
= —— productive position for

- Nemers semantic radicals

pro]ected to be coined...

Based on 4,671 semantic-phonetic
characters (F2%) in Sinica Corpus
(http://asbc.iis.sinica.edu.tw/)

= t Growth curves estimated using
1] 2000000 4000000  B0O0000  8O0DODD  zipfR (https://cran.r-project.org/
web/packages/zipfR/index.html)
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