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The linguistics of writing systems

Writing is not language, but merely a way of recording language _
by means of visible marks. <Bloomfield (1933)

It seems certain that these gesture languages are merely de-

, velopments of ordinary gestures and that any and all complicated
Also Bloomfield (1333)= or not immediately intelligible gestures are based on the conven-
tions of ordinary speech.

* There’s actually a long & rich tradition of linguistic studies of writing

Daniels & Meletis &
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The grammarof writing systems?
Wang (1983)
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Morphology vs. phonology in writing systems

* Gelb (1963): “inner structure” vs. “outer form”

* Contemporary (German?) tradition (e.g. Meletis & Duirscheid 2022)

* Graphematics: “how the visual units of writing assume linguistic functions ...
and how they relate to linguistic units”

e Graphetics: “visual form and appearance of writing as well as its physical ...
features”

* Inner structure is written “morphology”
* Maps between written units and spoken language

e Quter form is written “phonology”
* Realizes form physically (silently, as in sign language phonology)
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Morphology: Morphemes

* Minimal mapping between forms and interpretations
dog % -s PLURAL

* Segmentation challenges

breakfast = break + fast?
German: gemacht = mach ‘make’ + ge ... t PAST PARTICIPLE

* Opacity: noncompositional semantics
freedom = free [‘unbound’, not ‘gratis’] + dom

* Empty morphs: formally coherent but semantically vacuous
receive ~ reception, conceive ~ conception

* Phonesthemes: insufficiently systematic form-meaning mappings
glitter, gleam, glint, glisten, ... vs. gland (and *itter, *eam, *int, *isten)



Morphology: Affixation

* Closed class, bound, fixed position
* dog, dogs, *s, *sdog

* Semantically abstract
* dog T VSs. -s PLURAL

* Formally reduced
* dog is a full syllable, -s isn’t

* Operators: Convert one syntactic/semantic class to another
* V-er = [V+AGENT],
* Derivation vs. inflection

e Derivation: Creates new lexical entry (dancer)
* Inflection: Accommodates lexical entry in sentential context (dancing)



Morphology: Compounding

* Open class (roots)
* wug task

e Generally not bound
e Cf. many Chinese compounds: xiaozhdang ‘principal’ (xiao ‘school’ + zhang ‘master’)

* Positions generally not fixed
e houseboat boathouse

* Concrete semantics
* Interpretation depends on real-world knowledge (Jackendoff 2010)

snowballs are made of snow, but snowplows are used for snow

10



Morphology: Reduplication

* [conic meaning (Hurch 2005)
 Plurality and abundance®: rénrén ‘everyone’ (rén ‘person’) [Chinese]
* Intensity: guangguang ‘completely bare’ (guang ‘bare’)
e Attenuation: shishi ‘give it a try’ (shi ‘try’)
* Repetition & durativity: many sign languages...

* Prosodic templates (syllables, feet, ...), e.g. [XX]
e Kinande (Mutaka & Hyman, 1990)
* o-ku-qulu ‘leg’ o-ku-gulu-gulu ‘a real leg’
* e-n-dwa ‘wedding’ e-n-dwa-n-dwa-n-dwa ‘a real wedding’
e Child speech (Dressler et al., 2005)

* bebe ‘bear’ (< Bdr [German])
 Sign languages (Wilbur, 2009)
 SIT-SIT ‘chair’ (ASL)

*(here, distributive)
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Phonology: Phonemes & features

* Phonemes are distinctive and usually also contrastive

* Segment-sized
* Segments can be tricky to identify

* Cf. tones
* Does James have four phonemes /dze1m z/orsix /dz3e1mz/?

* Do sign languages have a direct analogue to segments?
* Movements and positions (Perlmutter 1992) or entire signs (Channon 2002)?

* Features are not quite as universal as once thought

* Spoken vs. signed features
* Mielke (2008): Of 6,077 phonology classes in 561 spoken languages...

e ... “unnatural” classes are often more common than supposedly “natural” classes

* So what’s universal is the emergence of feature-like units through
language-specific experience, not a fixed feature inventory



Phonology: Patterns

* Allophones (distributions)
 top, stop, tree

* Alternations (allomorphy)
* Phonologically conditioned: delete ~ deletion, prettier vs. more beautiful

 Lexically conditioned: child ~ children

* Lexicalization (exceptionality & morphology-sensitivity)
* obscene ~ obscenity = obese ~ obesity
* electricity vs. panicking
* Lexicalized phonology makes words seem monomorphemic (Goldsmith 1990)
Canada Américan Américanize
origin original originadlity



Phonology: Prosody

* Asymmetry
* blackboard black board

e Constituents: groups rather than features
* Do you live in "*Canada? Yes, | live in "Canada.
* hdappy ~ hdappy + er compact ~ more compact (counting feet)

 Alighed with morphemes/words
» Américanize origindlity
* blackboard black board

* Hierarchical but not recursive

 Syllables
 Metrical feet
* Prosodic words

14



Morphology vs. phonology: Interactions

* Morphology precedes phonology (ASL: Padden & Perlmutter 1987)

PHONOLOGY

ACTING

MORPHOLOGY

QUIET+ISH QUIET+CHARACTERISTIC+ISH

(weak freeze)

15




Morphology vs. phonology: Frequency effects

* Morphology and phonology show distinct frequency patterns
(Bybee 2001, Phillips 2006)

* Morphological frequency effects are negative
 More common = less regular: crow ~ crowed vs. blow ~ blew
* Regular rules kick in when lexical access fails for rarer items

* Phonological frequency effects are positive if phonetically motivated:
 More common = more regular: mammary vs. mém’ry (binary left-headed foot)
e Usage increases number of lenited exemplars (Pierrehumbert 2002)

* Phonological frequency effects are negative if lexicalized:
* More common = less regular: nude /u/ vs. new /ju/ (*Cor-j in S. US: Phillips 2006)
 Lexical reanalysis more likely for less accessible words (Hay et al. 2015)
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Chinese

* The poster child for logographic systems
* Characters virtually always represent monosyllabic morphemes
* This makes them the system’s graphemes (Meletis 2019)

* [conic characters (}§3& & F #2) have quite low type frequency
_EF shangxia ‘above and below’ R mu ‘tree’

* Most characters are composed of two or more components

* Phono-semantic (semantic-phonetic) characters (2 &)
18 gén ‘root’ = K ‘tree’ + B gen
* Semantic compounds (E&.

B xiang ‘see’ = K ‘tree’ + H ‘eye’
K Iin “forest’ = K ‘tree’ + /K ‘tree’



Chinese: “Morphemes”

 Components are generally interpreted, hence “morphemes”
& gén ‘root’ = K ‘tree’ (semantic class) + B gén (hints at pronunciation)
* Segmentation challenges
fifi shi ‘apply’ = FA ydn “flying flags’ (obs.) + 1 yé ‘also’
* Opacity
fiZ jié ‘solve’ = 4 ‘horn’ + JJ ‘knife’ + &= ‘cow’
* Empty morphs
“7 in & sé ‘color’ & A jido ‘horn’
* Phonesthemes
s in animal-related components: & ‘horse’, & ‘bird’, & ‘fish’

19



Chinese: “Morphological” operations

e “Affixation”

I8 gén ‘root’ = K ‘tree’ + E gén
affix* stem *(“radical” in traditional

| English terminology)
* “Compounding”

8 xiang ‘see’ = K ‘tree’ + H ‘eye’
root root

e “Reduplication”
FA lin “forest’ = 7K ‘tree’ + [XX]

root template

20



Chinese: “Affixation” diagnostics

* Closed class
* Only about 200 “radicals” for dictionary indexing, only some of which are actually
semantic components
* Abstract semantics
BR zhang ‘account’ = B ‘shell’ / ‘money’ + & chdng
I3 xidn ‘fed up with’ = Z2 ‘female’ / ‘bad things’ + 3& jian
15 ma (sentence-final particle) = A ‘mouth’ / ‘function morpheme’ + & md

* Bound

Fullybound: ¥ — ™ & % %

Bound “allomorphs”: 1>~ ‘heart’” F~F ‘hand’ JK~J ‘water’ #H~+ ‘grass’
* Relatively fixed positions

* Most “affixes” appear in same position in most of their characters
* Top and left are most common (cf. suffixation preference in English)



Chinese: “Affixation” - other properties

* Reduced
e Usually fewer strokes than “stem”: 4 1§ BR & ... (cf. & ‘bird’ in B8 ya ‘duck’)
* Reductive idiosyncratic “allomorphy” is common:
I~ ‘heart”  F~F ‘hand’  JK~ 7 ‘water’ BH~+ ‘grass’
* Operators?

* |dentifies semantic class for whole character, but does it convert the class...?
* No selectional restrictions on “stem”

* “Inflection” or “derivation”?
» “Affixes” create new lexical entries...
... but they tend to “agree” in (the very rare) two-character morphemes

%1% putdo ‘grape’
22



Chinese: “Compounding”

* Concrete semantics
BK féi ‘bark of a dog’ = [ ‘mouth’ (literally) + X ‘dog’

* Positions are often determined by real-world knowledge (iconicity)
« 3R gdo ‘bright’ (sun over tree) vs. & ydo ‘dark’ (sun below tree)
* R nido ‘urine’ (7K ‘water’ under = ‘body’)
& dud ‘rice field’ (7K ‘water’ on H ‘field’)
P9 guan ‘wash the hands’ (hands holding water over a basin)

23



Chinese: “Reduplication”

* lconic semantics (Behr 2006)
* Plurality/abundance: % dué ‘many’ W cdo ‘grass’ #x sén ‘densely forested’
* Intensity: ga jing ‘glittering’ % ydn ‘blazing’
* Attenuation: 55 ruo ‘weak’
* Shape templates
e Standard (as in examples above): [l & &

e Rare: 3% (asin 2 mdng ‘multitude of grass’)
I (asin 2= ling ‘spirit’)

24



Chinese: “Phonemes” &

heng 1:% ‘ dlan .‘:!\;\
ple L
ti 'f/‘E
Vi‘
wan -‘L; gou 4 shu "%

Wikimedia Commons

Complex strokes are composed

of simple ones

) Lt~ Llt 337 1S 13 Ly N
— o) s T T L L LN s L

oy J
https://en.wikipedia.org/wiki/CJK_Strokes (Unicode_block)

o 1 b

“features”

Stroke Axis Direction Examples
~ None (default) ~

— Horizontal (default) +

| Vertical (default) +

AN Main diagonal (default) A~

P Counterdiagonal Leftward falling + &

/ Counterdiagonal Rightward rising ¥

Stroke Axis Curving Hooking Examples
), Vertical Yes No )|

] Vertical No Leftward T

]l Vertical No Rightward B

- Horizontal No Downward ~

L Main diagonal Yes Upward X

) Vertical Yes Leftward 3

Note: Stroke 1mages from https://commons.wikimedia.org/wiki/Category:CJK strokes (by user
‘Cangjie6’), licensed under the Creative Commons CCO 1.0 Universal Public Domain Dedication.

Myers (2019)
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Chinese: “Phonological” patterns

* “Allophonic” variation
» Stroke enlargement at bottom/right
= san ‘three’ JIl chuan ‘river’ T ti ‘soil’ (cf. @ shi ‘scholar’)
» Stroke curving at left
JIl chuan ‘river’ F yong ‘use’ (cf. [@] téng ‘same’)

» “Left” defined by component edge: E’" xun ‘lesson’

* “Alternations”
* Regular diagonalization: & ti ‘soil’ 8 di ‘ground’
* |diosyncratic “allomorphy”
i~ ‘heart’: 10y xin ‘heart’ 1B hén ‘hate’
* |diosyncratic curving on left of whole character (makes them seem “monomorphemic”)
Ell’:' ‘toilsome’: ﬁ la ‘spicy’



Chinese: “Prosody” (1)

* Asymmetry
* Enlargement on bottom/right

* Constituents
* Enlargement targets entire stroke groups
B dui ‘heap’ 7 féi ‘fly’
* Aligned with “morphemes”/“words”
* Enlargement of entire components
% dué ‘many’  #& lin forest’ K ‘big’: 2R ‘sharp’ vs. BF ‘strange’

* Hierarchical

e = gui ‘jade tablet’




Chinese: “Prosody” (2)

* Reduction of all kinds are preferred in “weak” top/left positions

* “Affixes” favor them, unless they’re “heavy”: & ‘bird’ in #§ ya ‘duck’)

* Curving & diagonalization occur in “weak” position too: JIl ¥E i

* Idiosyncratic allomorphy too: 1>~ | ‘heart’: fC mdng ‘busy’ (cf. &&= wang ‘forget’)
* “Reduplicative templates” show same “prosodic” structure

* Binary along horizontal and/or vertical axis

* “Strong” slot at bottom/right K tree’

* Other slots “weak”

‘densely forested’

] 1
]
;o
LR
1 [
] ! 1
] |
] \
! 1
! 1
! 1
! 1
! 1
]
/ \




Chinese: “Prosody” (3)

» “Stressed” strokes don’t like to merge with others
(Handwriting study on 34 participants)

i +«—— “stressed” i

 —— T T f
g N B

(Myers “someday”; see also Myers 2023 for how these images were created,
and Myers 2024 [2026] for the effect of “stress” on stroke curving & timing in handwriting)
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Chinese: “Morphology” precedes “phonology”

* |diosyncratic allomorphy feeds regular diagonalization
« B~ 1 ‘foot’: IR geén ‘follow’
* Idiosyncratic allomorphy is blocked in “reduplication”
 Affixation: K~y i\ ging ‘clear’ = JK ‘water’ + %E qing
e Compounding: IK~ 7 #F she ‘wade’ = JK ‘water’ + 25 ‘walk’
« Reduplication: 7K KK zhui ‘water, rivers’ = JK ‘water’ + [XX]
* But diagonalization is not blocked...

. % H O O = Ok
(See Myers 2024 for an exhausting

° .- NOCIS CUTVINgG analysis of all these “morphological”
Ullll ¥¥ and “phonological” interactions)

30
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Chinese: “Morphological” frequency effects

* Frequency has negative effects on component combination patterns
(logistic regression)

Character type Radical position

N

5,561 characters 4,910 characters
(p <.0001) (p < .0001)
-2 0 2 2 0 2
(Myers 2026) Log character freq (z scores) Log character freq (z scores) 31

—
o
o

—

o

o

b
-~
()

Probability of phono-semantic
o
. ) e ) :
Probability of radical on left
- =
(&) ~l
o ol

—

o
N
3)
o
N
o

o
o
S
o
o
o




|II

Chinese: “Phonological” frequency effects (1)

* Frequency has positive effects on component form patterns

Stroke enlargement

_—

Stroke curving

o
o
o
o

o
-"'I
il
o
-'q'\'l
ol

/

o
N
il
o
N
=l

97 components 88 components

(p>.4) (p>.2)
-2 0 2 -2 0 2
Log component freq (z scores) Log component freq (z scores)

o
o
o
o
o
o

Probability of left curving
&
o
Prob of bottom/right enlargement
&
o

(Myers 2026) 32
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Chinese: “Phonological” frequency effects (2)

 Stroke order relates to character form, so should be “phonology” or
“phonetics”

* It is explicitly taught in school, causing it to become partially
lexicalized

* Actual handwriting shows variation, though:
H chou ‘clown’

(prescriptive order) (other attested orders)
A B C

(Myers “someday”) @’/_

33
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Chinese: “Phonological” frequency effects (3)

* Lexicalized stroke order can also show negative frequency effects

A B C
2 2 2
3 151 3 157 3 151
& o &
o) ) o)
s, S s,
= 101 = 101 = 101
@ @ @
% 4 2 LogFreq
= = o Ee— -
2 2 2 -1
= /7 : = i
.GE} 0+ .g 0 .GE} 01 — 08
2 a 2 = 2
| . [ | .
2 o 2
] )] o
L -5 0 -5 L -5
o o o
-3 2 1 0 1 2 -1 0 1 -4 2 0 2
Downward order score (z scores) Rightward order score (z scores) Path minimization score (z scores)
(positive effect) (negative effect) (negative effect) ”

(Myers “someday”)
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Latin letters

* Letters are interpreted (phonemes), so are “morphemes”: <f> /f/

* Segmentation challenges: complex graphemes & nonlocality
<ph> /f/ <x>/ks/ <i..e>/aj/ (e.g. <ripe> /rajp/)
* Opacity: inconsistent mappings
<cat>/k/ <city>/s/ <chip> /tJ/ <school> /k/ <cache>/[/
* Empty “morphs”
<psychology> <pterodactyl>
* “Phonesthemes”: irregular letter-internal mapping (cf. Fuhrhop et al. 2011)
* Squat lowercase letters for sonorants:<aeiou, mnrw>

* Tall lowercase letters for obstruents:<bdfghjkptg>
* Exceptions: <csv xz><|y>



|II

Latin letters: “Morphological” operations

* “Compounding”
 Virtually all letter combinations are “compounds” of various sorts

* Interpretation depends language use, i.e. speech (Evertz 2018)

* German speakers interpret <sasch> /saf/ as prosodically heavier than <sas> /sas/,
as shown by stress attraction when reading aloud written nonwords

* “Reduplication”
e Binary & iconic in many languages (e.g. Finnish): <kk> /kk/ <ii> /i:/

e “Affixation”

* Diacritics: German <o~ 6> /o~ @/ Spanish <a~ a>/a/ in different contexts
* Bound, fixed in position, and act as operators (e.g. umlaut, accent)

* Umlaut as “derivation” and accent as “inflection”...?
 (Cf. punctuation as “clitics”: English What? vs. French Quoi ?)



Latin letters: “Phonemes” & “features”

* Eden (1961)

¢ We wish to call attention to certain analogies between the structure presented here
and that proposed for spoken language. Thus the segments are analogous to the distinc-
tive features (Jakobson, Fant and Halle, Preliminaries to speech analysis, Cambridge,
Massachusetts Institute of Technology Press, 1952); the strokes are analogous to pho-
nemes, the letters to morphemes and the words to words. There is no counterpart in
linguistics to our primitive notions of point pair ordering and angular rotation.

. Watt (1980)

% 7 N S —
— - g en B et |
A +FLLG || -FLLG || +FLL —FLLG || FLLG
_PROG || +PROG || +PROG —PROG ||+PROG
_TRCE ' _TRCE
4FULL || +FULL || +FULL| | —FULL
| . 1L il R i | R

38



|Il

Latin letters: “Phonologica

* “Allophonic” patterns
* Stroke length depends on position (Rezec 2009) E:E[ EH

* Size is bottom-heavy more generally: B (cf. Chinese E)

patterns

 Capitalization as “allomorphy” (Meletis 2020)
» Usually depends on position (“alternations”): <Good gracious!> *<gOod>
* So “morphology” (letter “compounding”) precedes “phonology” (letter form)

* Otherwise capitalization is lexically conditioned
e Common noun <gill> vs. proper name <Gill>, human <he> vs. godly <He>
* German: adjective <arm> ‘poor’ vs. noun <Arm> ‘arm’



Latin letters: “Prosody”

* Size asymmetry (bottom-heavy)
EB..

* Letters tend to “face” right (watt 1980; Primus 2004)
*<BCDEFGKLPQR><bcefhkmnpr>

e Counterexamples:<J> <adgjquy>
e Symmetrica: <AHIMNOSTUVWXYZ> <ilostvwxz>

* The rightward facing asymmetry is “phonetically” motivated
» Writers prefer to start strokes from other strokes (van Sommers 1984)

* So Arabic favors left-facing letters (Primus & Wagner 2013):
~ /m/ (final allograph)



Latin letters: Frequency effects (1)

 Patterns in letter combinations (“morphology”) should show
negative frequency effects

* Like regular pronunciations

e Based on 635 English monosyllabic words in IPA (Brysbaert & New 2009,
Carnegie Mellon University 2014, Constant 2012) containing 40 written rimes
with regular and irregular pronunciations (Seidenberg & McClelland 1989)

<cove> fow/ vs. <love> /n/ <braid> /ej/ vs. <said> /¢/
e (See next slide)
e Patterns in letter forms (“phonology”) should show
positive frequency effects if “phonetically” motivated
* Like facing rightward
e (See next slide)



Latin letters: Frequency effects (2)

* Negative frequency effects for regularities in letter combinations
* Positive frequency effects for regularities in letter forms

Spelling Uppercase Lowercase

TN

635 words 12 letters 17 letters
(logistic regression: p < .0001) (p>.2) (p>.1)
-2 0 2 -2 0 2 -2 0 2
Log word freq (z scores) Log letter freq (z scores) Log letter freq (z scores)
42

—
o
S
—
o
=)
—
o
S

Probability of right-facing
o
o

Probability of right-facing
o o
o ~
o (@)

o
-l-u\l
o
<
--.\1
o

O
o
=

o
N
o
Q
N
3}
o
N
o

o
o
S
g
o
S
o
o
S

Probability of regular pronunciation

(Myers 2026)
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Devanagari

e Used for Sanskrit, Hindi etc

» Abugida (AKA alphasyllabary)

4

https://en.wikipedia.org/wiki/Devanagari <

* Graphemes (akshara) represent V or C+V ¢, s

require various sorts of complex graphemes

* S0 C+V__ ... CVC, CCV, ...

& ho ke d¥de heahedhe 4o 4e Fe he e
~"FEEERFEEEEERRE
b FES b5 BT b

w\ EFE 5w EE S S

2o 5 f oiho 4o f5 To 1o fo

a FEE& e TR R &

L EEE VBT
R EEEFPFIFEEPF G
eFEEEERFEAEERER
Lt EEEEEEERE S &
PN A N T A - e
chb EEE s SEL S 5
s FEF bbb EEF D B
thh EE &k oste s R e
S EEE OO EE 5
S ds Mls s foto v 15
Lt EEE SO EEE N S
Lt B ot £t T [T
tEEEE B ESEEEFE B
< 19 5 O 45 toatocts 49 145 15 ho 1o
< @@ q anitn 4 45 %6 v Ry
£ 10 [6 42 45 tontocto 40 46 16 o 6
A B AR 45 oatuddu 40 45 15 v |
clm EE S FEESEEREE &
Lt ECE PEBBEED K
L EREER BFBHEBEEREF
<15 B (D45 [Dal5edd 45 15 15 15 1B
P FEEF PP EREF B
& R @245 athdtn 40 45 FH o i
EPEEE PP EE R
ok EEE R F+c+EEF E
cPDERERRPRPIRIEED R
L5 B G botsus s BT I5 |

RN D Ol G R R

I o umh
T IO I U_Ueaoaaa



|II

Devanagari: “Morphological” operations

* Gnanadesikan (2022) e Bound

* “Affixation”: base akshara + satellite vowels * Reduced
* Fixed positions*

v ol [en ool o 0 v o o ol * Closed class (V < C)

ka ka ki ki ku ki kr ke kai ko kau| - (Abstractoperators...?)
*(cf. “graphotactics”:

* “Compounding”: two base akshara McCawley 1994)

o oh defech g H R &&h & H H ¥ ~
bya kra kla lka tta pna Sla ska sva sma nya sta ttva ¥H sma =¥ sa+H ma

* Both operations: compounding “before” affixation \

S Shl I % E‘Er: fu 9?’?[7\35 ‘{% ] ?ﬁ f w5 | &7 smi=TH sma + -

bya kri kle lku tta pni S$lo skr svai sma nyau sti cche

45
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Devanagari: “Phonological” patterns

* Horizontal stroke (shirorekha) all the way across the top of each akshara
» Shirorekha “assimilates” within a word: “phonetically” motivated?

* |Vertical stroke on the right|- written last, but “prosodically” motivated...?

IR HEIE I EIEIEEHEHE UG R
k- |kh-| g- |gh-| n- | c- |ch-| j- |jh- t- |th-| d- |dh-| n- | t- |th-| d- |dh-

Frtrt5|a'8¢aﬂrzrr?~r AT [HIE

n- | p- |ph-| b- \bh-\m-| y- | r-| I- s-|s-|s-|h-

fi-
d
) V-
A3 S|[8 (3| F|T|0|3|3HT] 373

alal|i|T1T|uldg]|el|ai|o|aulam|ah
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Devanagari: Frequency effects

* Negative frequency effects for regularities in akshara combinations
* Positive frequency effects for regularities in akshara forms

Right stroke

/

Top stroke

/

Akshara conjuncts

—

1.00

—
o
o
—
o
o

o
--.\J
o
o
-l-.\l
o
o
--.\J
o

o
)
3]
o
N
31
o
N
3]

360 akshara conjuncts 45 akshara 45 akshara

(p<.01) (p>.2) (p>.1)

-2 0 2 -2 0 2 -2 0 2
Log conjunct freq (z scores) Log akshara freq (z scores) Log akshara freq (z scores)
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o
o
S
O
o
S
o
o
=)

Probability of regularity

o
o

Probability of top horizontal stroke
o
o

Probability of right vertical stroke
o
o

(Myers 2026) (frequency calculations based on Sanskrit: Sanskrit frequency list n.d., Stiehl 2007)



Overview

* Grammatical approaches to writing systems
* Morphology vs. phonology

e Case studies
* Chinese characters
e Latin letters
* Devanagari

* Others <Gm——
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Egyptian hieroglyphs:
Vorphology but no phonology?

* “Morphology”
* Like Chinese, a closed class of abstract semantic “determinatives” affixed to
phonetic forms in the same position, typically on the end (Ritner 1996)
* But was there any “phonology”...?
* Emoji-like detail and iconicity: £i ‘eat’ () ‘embrace’ [[J| ‘40,000’
* Some global constraints (e.g. facing left): S ‘frog’ ¥ ‘bee’
* And a (very) few non-iconic (?) minimal pairs: s ‘great’ < ‘bad’
* ...Not necessarily

* Phonology has to evolve, as in natural sign languages (Sandler et al. 2011)

* And iconicity can complement formal phonology, again as in natural sign
languages (Eccarius & Brentari 2010)



Yi: Phonology but no morphology?

e Standardized script of some Tibeto-Burman languages in SW China

* A true syllabary (Walters et al. 2015, Yi script index book 1984)
X bit, € pit, K bi, 'O pi, X bot, B pot, & lop, ¥ jot, ...

 Syllabograms are combined in accordance with the spoken language,
so there are no written “morphological” operations

* “Phonology”
* Syllabogram shapes are classed by conventional indices
E.g. S njyt and & jip both have index S
* Index classes vary in size (humber of syllabogram types)
E.g. ¥ siep [index ¥, index size 6] vs. [| la [index I, index size 70]
* Syllabograms in larger indexing classes have less marked “phonology”
* And they show the expected positive frequency effects (see appendix)



Conclusions (or are they...?)

* Writing has distinct morphology-like and phonology-like subsystems
* The same distinction is found in otherwise quite different writing systems

e Why???
* Did the biological evolution of language result in a relatively amodal system?
* |s the cultural evolution of language restricted by an intrinsic solution space?

* What are “morphology” and “phonology” anyway?
 Sign languages forced a rethink (still too often neglected)
* Writing systems may require further rethinking
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The rest of the story...
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The “naturalness” question

* Writing is unnatural...
* All human cultures have speech/signing, but not all have writing
* Writing was invented too recently to have affected human brain evolution
 Children readily acquire speech/signing, but writing requires effortful teaching

e ... but not all that unnatural

* |In practice, reading and writing must also engage the innate linguistic capacity
L2 learning is also effortful, yet still engages innate capacities (Sorace 2003)
Children learn some writing system patterns implicitly (Pacton et al. 2001)

The brain has coopted a universal spot for reading: the Visual Word Form Area
(Dehaene & Cohen 2011)



Chinese: “Affixation” is highly productive

e “Affixation” has been the dominant operation for centuries
* And readers expect “affixes” to relate to character meaning

—e— Semantic-phonetic / 590 /
—6— Semantic compound
‘C_’. ——e— Iconic oy 580
»n -©o- Unknown ® E 570
§ foe) ./ Z
5 o A £ 560
o . = 550
s @ ./ c M Radical: same
= .2 540
e s MW Radical: different
S < _ © 530
A (- Y
& e 520
o o~ | \
S Claes s 510
...... =0 . .
- o GPRRIREREE 83?_0:*__‘--\ Semantics: Semantics:
o — O Qemeeccccccc=- 8
I I ! I I | l 1 related unrelated
1200 1000 800 600 400 200 200

Year (BCE/CE)

Myers (2019), based on data in Huang (2003) Based on data in Feldman & Siok (1999) 62



Proportion of positions per radical

Chinese: “Affixation” prefers certain positions

* “Affixes” are usually (>50%) in the same position

=
-

0.8

0.8

* And the left edge has a special status

Other
Bottom
Top
Right
Left

EREEO

Types

0.2 0.4

0.0

Radicals

500

0

Based on Myers (2___,

1,000 1,500 2,000 2,500

Productivity (growth curves)

= Empirical
- = Left
-+ Right
~ =+ Top
— - Bottom T — X — Left
smemams Sl s it «— TOP
A R PP REE
| | I
0 2,000,000 4,000,000 6,000,000 8,000,000
63

Tokens



Chinese: “Compounding” is sort of productive

* Most “naturally” coined characters are “affixed”

* But ”creatively” coined characters are often compounds
* &l tushiagudn ‘library’ ([ ‘enclosure’ + & ‘book’)
« IBELEE zhao cdijin bdo (expression of wishes for wealth and success)

2 caang1 ‘support’ + Z& saan3 ‘umbrellad’

https://commons.wikimedia.org/wiki/
File:¥8R44#£E AR PL UKai CN 288pt.svg

(photo by Jason S Polley, 2014)

Ho (2016) 3
https: //WWW a5|ancha com/content/view/2483/564/ 64



Chinese: “Reduplication” is productive (1)
Il

S o2 (o))
o o o

N
o

Reduplication characters (%)
w
o

]
ca. 1200 BCE

—Hor Doubling
—Tri Upward
—Vert Doubling
Square
Hor Tripling
Cross

—Tri Downward

- —Diagonal Fall
“I —Diagonal Rise
ca. 1050 BCE Modern

(data from Behr 2006; Liu 2008; Tsai 2006)

. Slmpllfled characters may fill these templates with empty morphs

W< &

shuang ‘pair’

=5

RX<E

hong ‘bang!’
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Chinese:

Sample test items.

(i

Reduplication”

is productive (2)

Lexical grammatical

Lexical ungrammatical

Nonlexical grammatical Nonlexical ungrammatical

Horizontal
Reduplication
Element

Vertical
Reduplication
Element

Triangular

Reduplication
Element

e

i
Z
I

AR

& lin ‘woods’
A mi ‘wood’

%
% dud ‘more’
47 xi ‘evening’

i

& jing ‘crystal’
H ri ‘sun, day’

gtk
1%
53

%

MNA
% zhi ‘branch’

1%
MNA
# fit *husband’

B

NA
I gian ‘owe’

(Myers, 2016)
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Chinese: “Reduplication” is productive (3)

<
-

B Ungrammatical
) Grammatical

<
o —

Acceptance rate

0.2

0.0
I

Nonlexical reduplication Lexical reduplication

Fig. 1. Acceptance rates for fake characters containing lexical/nonlexical and
grammaticalfungrammatical reduplicative configurations.

(Myers, 2016)



Chinese: “Reduplication” is productive (4)

Survival coefficients

0.10 0.20 0.30

0.00

Cumulative incidence of acceptance Cumulative incidence of acceptance
(Lexicon) (Grammar)
— o)
2
w
— I=
o
— | £ 447
— 463 £ S
o
| o
I
=
| E S
w
o
/| 2 14
| | | | | | | | | |
200 1000 1500 2000 2500 500 1000 1500 2000 2500
Time (ms) Time (ms)

(dynamic survival analysis [Martinussen & Scheike 2006];
plot after Myers 2019)
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Chinese: “Prosody” (4)

 Stroke groups as “syllables”? (Myers 2021)
* Targets of “stress”: B dui ‘heap’ H ydu ‘from’ BB jid ‘helmet

* Gestural complexes
* Spoken rimes are coordinated with onsets (Browman & Goldstein 1988)
* Writers prefer to start strokes from other strokes (van Sommers 1984)

* So I gong ‘work’ is “disyllabic”: T — 251 «

’

* Stroke groups compete with each other
in accordance with Menzerath’s law

(Altmann 1980)

N
o

Mean stroke group complexity

-
o

4 8 12
Number of stroke groups



Chinese: “Morphological” interactions

* “Reduplication” only applies to base components (including bound)

« Base components: & & X = # HR Lt 58 3 g fn #F &3 Pm &%
* “Compounding” only applies to bases (including bound) & reduplication

 Base components: B #H =
* Reduplicated forms: [& £ zF & I

» “Affixation” can apply to any type of form (except bound)
* Base components: 1 & =
* Reduplicated forms: £ ¥k F&
e Compounds: & 2 %
« Affixed forms (recursion): =& i@ Fit

70



Latin letters from a Chinese perspective

* I’'m going against the German graphematic tradition here
(including Fuhrhop et al. 2011 and all the other citations in these slides)
* They see phonology, spelling, and even letter form as one system

e But this seems too alphabet-centric to me Fuhrhop & Peters (2016)
!

* So I’'m trying to see how far | can push the idea
that “morphology” = interpreted form system

in die

* In Chinese characters, semantic components are Phonologie
und Graphematik

interpreted semantically, like real “morphemes”

* But other components are also interpreted,
just in terms of pronunciation

* Alphabetic letters are also interpreted
in terms of pronunciation

JLB.METZLER
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Latin letters: “Prosody” (2)

 Stroke positions have long been recognized as crucial in letter forms

e Althaus (1973) Primus (2004)
Elements Positions (b) «— | in “head” position (must be vertical)
| | 7 ” ey
1/ \"0CILJ ~ Sl gy UU rverticall verticall 2 in “coda” position
O [free] [curved] (features)
[free up] [leftwards] ¥~
([rightwards])

* Only the head is obligatory (Reinken 2023)

\P /| |

fo | 7 | f8 | 9 | g5 t4

=

o,

a5

03

}

5

<

e3

C

r4

J
s4

-
k8

~

g6 | h5 | hé

* My speculation: Analogues to specific prosodic levels?
* Size asymmetry = “binary stress feet”?

e Body/coda asymmetry = “syllables” (as in Chinese stroke combinations)?
* Writers prefer to start strokes from other strokes: TE
* So letter heads = “onsets”, codas = “rimes” (start from heads)...?



Devanagari: “Inflection” vs. “derivation”

* Gnanadesikan (2022)
* “Inflection” via satellite vowel doesn’t change base akshara interpretation

o ~ N\ N N\
ch onl len onl flg': °|63 0([': ch ©°h onl ﬁ
ka ka ki ki ku ki kr ke kai ko kau

* “Derivation” via dotting does change base akshara interpretation
g 3d 3

a am ah
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Yi: Frequency effects

* Positive frequency effects for syllabogram index class sizes
* The higher the token frequency, the larger the class

Shape indices

—_—
o
S

©
-.‘J
3

—

0.25
630 syllabograms
0.00 (p>.1)
-2 0 2

Prob of shape index above median
3
o

Log syllabogram freq (z scores)
(Myers 2026)
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