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Writing Systems

A writing system is a method of representing a language visually on a
physical medium (paper, papyrus, clay, stone, etc).

Three linguistic questions we can ask about writing systems:

1. How many times has writing been invented?
(And what does this tell us about the relationship between language and
writing?)

2. How many different kinds of writing systems are there?
(And how do they relate the linguistic representations that we have been
studying in this course?)

3. How did writing systems spread throughout the world?

(And how do they interact with the grammars of the languages that adopt
them?)



How many times has writing been invented?



Not the invention of a specific system,
the invention of the idea

When we ask how many times writing has been invented, we don’t mean a
specific instantiation of a writing system.
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There are 3 undisputed instances of the
invention of the idea of writing
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And 2 instances that are debated
(because of trade with Mesopotamia)
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What about all of the other people, and all of
the other times that people existed?
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Do we think that people did not have language before writing was invented?
Do we think that people did not have language before the idea of writing was
spread to their culture? No, of course not. Language predates writing. This
shows us that language is independent of writing, but writing is

dependent on language.




The dissociation between language and writing

The idea of literacy rates is another important piece of evidence that language
is distinct from writing. Literacy rates are not 100%. Because reading must be
taught explicitly to humans. But have you ever heard anyone talk about
“speaking rates”? No, that feels absurd. Because it is always 100% (in the
absence of disease, injury, disorder, or abuse).

Literacy rate, 2015

Estimates correspond to the share of the population older than 14 years that is able to read and write.

0% 40% 80% 100%

No data 20% 60% 95%
— i ﬁ

Source: WDI, CIA World Factbook, & other sources OurWorldIinData.org/literacy « CC BY
Note: Specific definitions and measurement methodologies vary across countries and time. See the 'Sources'-tab for more details.




How many different types of writing systems
are there?

(This website has lots of information and graphics of different writing
systems: https://omniglot.com/)



https://omniglot.com/

Let’s think about linguistic levels

If we are going to use symbols to represent linguistic units, we can ask which
linguistic level the symbols represent.

Here I am using a hashmark (#) to indicate a unit in each level that a written
symbol could represent:

# # # # #
/raitin sistomz ar kamplaketad 6inz/ “words”

#.H #.H # o #HH #.#

_ morphemes
/rait.in sistom.z ar kamplaket.ad 61n.z/
#.H#  #.# #* #.HHH #
_ syllables
/rai.tin sis.tomz ar kam.pla.ke.tad Binz/
#HBHH BHBHERY BB HBEBBBBBBHEY B RS
segments

/rai.t.in s.is.t.a.m.z a.r k.a.m.p.l.a.k.e.t.a.d 6.1.n.z/
(phonemes)



Writing systems are seldom perfectly uniform

This is important to keep in mind. As we look at different writing systems, they
will typically be dominated by a specific approach. But they may not be only
that one approach. They may mix other approaches. Most writing systems are

not perfectly uniform (other than the IPA, which was specifically created by
scientists to be uniform).

# # # # #

/raitin sistomz ar kamplaketad 6inz/ “words”

#.H #.H # o #HH #.#

_ morphemes
/rait.in sistom.z ar kamplaket.ad 61n.z/
#.H#  #.# #* #.HHH # labl
syllables
/rai.tin sis.tomz ar kam.pla.ke.tad 6inz/ 4
#HBHH BHBHERY BB HBEBBBBBBHEY B RS
phonemes

/rai.t.in s.is.t.a.m.z a.r k.a.m.p.l.a.k.e.t.a.d 6.1.n.z/




Abjads: segment level, consonants

An abjad is a writing system that only represents consonants. It is named after
the first four letters of the Arabic writing system (abjd) because Arabic and
Hebrew are two of the most famous abjads.

uniform. Many abjads,

Here is the Arabic I T T R Y N S SR S G ST R
abjad. ¢l A B NI E Y PN e Sk ¢ bl
J o

ra’ dal dal ha’ ha’ gim ta’ ta’ ba’ “alif
Remember that, in r d d b h g t t b @
practice, no writing [r~r] [0] [d] [x~x] [M] [&] [6] [t] [b]  [7]
system is completely s E ¢ L L e e S )
including Arabic, do B0 G elh el dll dla b e )
include diacriticé to fa gayn ayn za’ ta dad sad Sin sin zay
nes . fg z ot d s & s oz
Lgi;iatsa‘;g‘évjfr;;‘ Phut 1 B ST T O T 5 T A N B 5
religious texts and ¢ & S o J A J &l &
other texts where P S N PRV S PCRPCVR | L L
ambiguity would be a hamza ya waw hd nan  mim  1am  kaf  qaf

problem. y w h n m I k q
i1 wl [ [ [m] [+4] [k] I[q]



Abjads and templatic morphology

This is the Hebrew Abjad.

Recall that both Arabic and Hebrew
are classic examples of languages
that use templatic morphology.

In templatic morphology, the
consonants form the roots, and the
vowel tier adds something like
inflectional morphology.

It is probably not a coincidence that
languages with templatic morphology
tend to use abjads as their writing
systems. One idea is that the root
needs to be represented because it is
not predictable, but the inflectional
morphology given by the vowels can
be predicted from the context of the
sentence, so it does not need to be
explicitly represented.
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zadi sofit  pe sofit
final zadi final pe

nun sofit mem sofit khaf sofit kaf sofit
final nun final mem final khaf final kaf

Commeon orthography additions (mainly for foreign borrowings)
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Alphabets: segment level, C & V

Alphabets represent every segment - both consonants and vowels. The
segments are typically phonemes (not allophones), though this can vary.

We are all
familiar with
the Latin
alphabet, so
I've put this
cool graphic
about its
evolution here.

We will talk
about the
history of
writing systems
later today.

Evolution of the Alphabet

"‘?“}37 ?@W*W?W‘ﬁf?’“?Y@@WT
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Syllabaries: syllable level

In a syllabary, each symbol represents a syllable. Obviously, what counts as a
syllable is dictated by the phonology of the language: V, CV, CVC, etc.
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This is the syllabary
for Cherokee, a Native
American language.
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Qv
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D 1

This syllabary was
developed in the early
1800s.

gt
Q
>
=)
N
O
@

w
V)

SIE)
w
a
A
=~
<
wn
3

[
o

OO aTHONS ¢wmU
< D)
El 3
2 <$
Q. &
o

5 3
® &
> @
m G
5 3
Qo
| E
w o ()
g




Syllabaries: syllable level

This is hiragana, one of the two syllabaries used to write Japanese. It was
developed from Chinese characters, called kanji in Japanese. This chart shows
a romanized value on the left, the hiragana symbol in the middle, and the kanji
symbol that it was likely derived from on the right.

LR (OB H3fg) hiragana

)

adh B WL v F e X K o R
ka /p PN ki E O ku < A ke [F FF ke & 2
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na F ZE ni |2 {2 nu ¥y X re }3 R e @D Jh
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ma F K m A E mu gy B me & Iw me § F
ya X0 1h yu K M o K 5
b R Y F nd B reh gL 3 7
wa o FHl Wi B B we B owo Z 3=



Syllabaries and syllable inventory

Syllabaries require one symbol for each syllable. This means that they will tend
to have more symbols than alphabets. This also means that they will tend to
work best for languages that have smaller syllable inventories.

We see this with Japanese, which
we have already seen has a
relatively small syllable inventor
(mostly V or CV).

For languages with larger syllable
inventories, like many Indo-
European languages, alphabets will
be a more economical system —
otherwise, the number of symbols
will grow quite large.
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Abugidas: between segments and syllables

Abugidas represent both consonants and ﬁT -
vowels, but the system is complicated. (The q qT QT
name comes from the first 4 letters of the
Ethiopian system: abgd) pa
‘I Ef
pr Pr

cr

The primary symbols each represent a q-

o~

consonant plus an “inherent” vowel. In that
sense, the symbols represent syllables.

Cl\

pu

The non-default vowels are then indicated by %‘]

diacritics that are added to the primary ppa pta pra nkhya
symbols. In that sense, the symbols are
alphabetic.

The vowels can also be indicated with their own symbol when they appear at
the beginning of a word (not following a consonant), like an alphabet.

Because abugidas have properties of both alphabets and syllabaries, they are
sometimes called syllabic alphabets.



Abugidas: between segments and syllables

An example of an abugida is the Devanagari script used to write Hindi and
many other languages in south and southeast asia. Here are the vowels:

Primary vowels

Secondary vowels

Short Long Diphthongs
Initial Diacritic Initial Diacritic Initial Diacritic
Unrounded low central 3T a Er pa 3:|T a EIT pa
Unrounded high front g i ﬁT pi gc T qT pr
Rounded high back 3- u q pu _\"h_ 7] lI pi
o L
oyllabic variants SE ! q pr ﬂz F q pr
LY Y ]
@ ol
- “ )
Unrounded front q e tI pe q ai II pai
“, - Y S
Rounded back ST o O po 3T auv Q[ pau



Abugidas: between segments and syllables

An example of an abugida is the Devanagari script used to write Hindi and
many other languages in south and south east asia. Here are the consonants:

Occlusives
Voiceless plosives Voiced plosives Nasals

unaspirated  aspirated unaspirated  aspirated

Velar 0 ka A kha V| g Y gha G na
Palatal & ca &9 cha Wl Ja §[ jha O fa
Retroflex @, ta @ tha 9 da @ dha U[ na
Dental €1 ta o] tha a da ¢ dha € na
tabial § pa VU pha S ba ¥ bha H ma

Sonorants and fricatives
Palatal Retroflex Dental Labial

Sonorants q ya I ra E‘S la a va
Sibilants 5[ sa q sa H sa

Other letters

gha Ela




Logographic systems...

The name “logographic” means that that each symbol (graph) represents a
word or idea (logo).

i ] . ey (4
This idea is very easy to grasp, and very &’ LIJ oy I~
seductive. Here are examples from LA Lt T~
Egyptian hieroglyphs (top) and Chinese A ﬁ‘ ﬁ E]

characters (bottom) that illustrate this.
There is even a pictographic relationship -
the symbol looks like the concept.

man, woman  eye,  sun,
person see day

But, in practice, what we call logographic systems are often much more
complicated.

ma - mother
The symbols for words tend to be compounds -

made up of multiple symbols. y%
And when we look inside the compounds, we tend "“

to see both semantic and phonetic components
to the compounds.



Logographic systems and semantic-phonetic
compounds

The precise interaction of semantic and phonetic components varies by writing
system (Egyptian hieroglyphs work differently from Mayan glyphs and from

Chinese characters). But we can illustrate the general idea with a classic
example from Chinese characters.

N
ma - horse
This is the symbol for horse. It is not a compound. It has
the meaning *horse’ (which you can kind of see in the
JI\Y shape) and the ‘ma’.
jia - cart
”n This is the symbol for cart. It is a compound symbol. Its
phonetic component is ‘jia’, but it contains the horse
% <«—— symbol as a semantic component.
IV

ma - mother This is the symbol for mother. It is a compound symbol.

Its is ‘ma’, which is signified by the
symbol for horse. The other symbol is ‘woman’, which
"\\ contributes to the semantic component.




How did writing systems spread throughout the
world?



Sumerian Cuneiform ~3300 BCE

The Sumerians moved into Mesopotamia (Irag/Syria) around 4000 BCE. They
displaced a different people that we know very little about.

They built vast cities and created complex economies!

For example, at one point they started using clay tokens
to represent goods that were being bought/sold.

They would put those clay tokens inside of clay balls that
acted as sealed envelopes. If the contract came under
dispute, they could break open the ball to see what was
originally agreed to.

Eventually, thy started imprinting the tokens on the
outside of the envelope so everyone could see what was
agreed to without actually breaking the ball... and I think
you can see where this is going...

(((0

0

MS 4631
velope with 11 plain and complex token:
N r East, ¢ 3700 3200 BC



Sumerian Cuneiform ~3300 BCE

It was a small step from imprinting the tokens on the outside of a ball to
simply imprinting the tokens on a flat sheet of clay.

Administrative tablet with cylinder seal impression
of a male figure, hunting dogs, and boars,
Jamdat Nasr, Uruk Il style.; 3100-2900 B.C.

Photograph @ www.metmuseum.org

Now that there were no tokens
stored with the contract, they
needed symbols to represent
numbers - the quantities in the
contract.

And once you have numbers and
nouns, it is a very small step to
imagine adding other types of
words like verbs, and representing
entire sentences!



sag
‘head’

gin
"to walk'

sSu
‘hand'

se
‘barley'

ninda
‘bread’

‘water’

ud
‘!dayl

musen
‘bird'

Sumerian Cuneiform ~3300 BCE
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The Sumerian script began with
pictograms, but slowly evolved into
the cuneiform that we recognize.

We don’t know why they rotated
the images 90 degrees at one
point.

Cuneiform has the distinctive look
that it has because the stylus had
a triangle shaped tip (“cuneus” is
Latin for wedge).

Cuneiform began as a logographic
system, but evolved toward a
syllabary over time.

We have so much information
about cuneiform because (i) clay
lasts a long time, and (ii)
cuneiform was used until ~1000
BCE when Aramaic became the
dominant language in the region.



Egyptian Hieroglyphics ~3000 BCE

The ancient Egyptians spoke a language called Afro-Asiatic

Egyptian. Current residents of Egypt speak a

variety of Arabic called Egyptian Arabic. The two

languages are not the same, though they are _ N

related, like cousins: Egyptian Semitic Cushitic

Egyptian Arabic Somali

glyph  translit. phonetic glyph  translit. phonetic H eb rew BeJa

& ol K B Aramaic

! bl S b X Egyptian hieroglyphs are unique in

QQ Ny oo e h ] their time. The system itself was

a—t [ [l —~— 5 [s] invented by the Egyptians. But we

3} W W _ P don’t know if they independently
invented the idea of writing, or if they

J b Il d kool got the idea from the Sumerians, and

O p [p = ko [k created their own.

= D) g g

& m  [m] a t Egyptian hieroglyphs, though pictures

s n 0] — ) [c] of objects, represent consonants in the

— r o — i (@ Egyptlan Iang.uage. It is S|m|I.ar t_o an
abjad... but with some complications.

i h [h M d [0



Egyptian Hieroglyphics ~3000 BCE

Some glyphs represent two or three

consonants. These consonant sequences ? L] © § %

are roots in the templatic morphology of ar pr r s i
'head' 'house’ ‘'sun’, 'day’ ‘duck’ 'to walk'

Egyptian, so the glyphs can look more
like logograms than an abjad:

Another complication is that sometimes a 2 or 3 consonant glyph will be
followed by a 1 consonant root that repeats the final consonant. This can serve
to disambiguate the word in cases where the first symbol could have more
than one interpretation.

Y X W olw) T w3 (3
P wr (r) o b3 (3)

mn {n) : w3h (h)

2y ndm (m) hpr (r




The Phoenicians (Canaan) ~1500 BCE

The Phoenicians (this is what the Greeks

called them) get a lot of credit for

spreading writing throughout the world.

This is because they were major sea-

traders throughout the Mediterranean.

Egyptian hieroglyphs are most likely
the source of the Phoenician script.
You can see this through a series of
links from Egyptian through earlier
stages of writing in the area:

Atlantic __ EUROPE
Ocean &

Egyptian Sinai Early
hieroglyphic script Semitic
%, S ¥
CJ [ 4
Y
| Y -
\’;;_:—::‘J \\ )
pon o ™
”r‘;'-.:l‘} -L.' \"
o> = O

Mediterranean CRETE
Sea

Black Sea

Name of letter

?aleph ‘ox’

bet “house’

waw ‘hook’
kaph ‘open hand’

mem ‘water’

nahas ‘snake’

fajin ‘eye’



The Phoenician script turns into Arabic and
Hebrew and related abjads

History of the
Arabic Alphabet

Phoenician

The earliest recorded inscriptions of the
Phoenician alphabet can be traced to

¢. 1200 BCE throughout modern-day Lebanon
and Syria. The alphabet simplified over time,
shifting from Egyptian hieroglyphics to

the more stylized form seen above.

What are the historical origins of the Arabic writing system? This graphic
helps examine the link between earlier alphabets and how they developed
into the Arabic alphabet we know today, while also exploring how other
languages from completely different language families use the Arabic
alphabet as their primary writing system. Featured below is a selection of
letters from each alphabet and how they have evolved throughout history.

00 JL8S
00 LHus

Arabic

Between 400 CE and 700 CE, the Arabic
alphabet developed from the Nabataean
alphabet. Inscriptions throughout Greater
Syria and the northern Arabian Peninsula
display its influence today; however, the
Arabic alphabet we use today was not
developed until c. 700 CE.

Syriac

The Syriac alphabet was a direct descendent of
the Aramaic alphabet, with its earliest inscriptions
dating to c. 200 CE. Syriac was primarily used as
the language of the church after the advent of
Christianity. The influence of Syriac on the
modern-day Arabic alphabet remains a highly
contested topic among scholars today.

100 BCE

400 CE - 700 CE

Nabataean

The Nabataean alphabet was based on Aramaic
and first appeared in c. 100 BCE in the ancient city
of Petra, located in modern-day Jordan.

Nabataean was written in two styles, monumental
and cursive, with its cursive form displaying a clear
connection to the modern Arabic alphabet

900 BCE
1200 BCE 200 CE
Aramaic
The Arameans adopted the Phoenician alphabet
beginning in c. 900 BCE, and slowly adapted it into their
own distinct alphabet. Aramaic spread throughout the
modern-day Middle East through the conquests of the
Assyrian empire, who used the Arameans as scribes.
After that, Aramaic was established as the lingua-franca
for trade and commerce throughout the region.
References
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Modern-day Arabic Alphabet .——
s ding Alphab .
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Persian

Arabic was first introduced to southwest and
central Asia after a series of conquests by Arab
Muslim dynasties in c. 650 CE. Persian
adopted a modified version of the Arabic
alphabet starting ¢. 900 CE.

-
o
[

Urdu is spoken primarily in Pakistan, although it is also
spoken in countries throughout southwest and central
Asia. The Arab invasion of the Indian subcontinent in

c. 1200 CE resulted in the languages meeting, leading
Urdu to adopt a modified version of the Arabic alphabet
closely related to the Persian alphabet developed earlier.

Pashto

Pashto, a language closely related to Persian, adopted
a modified version of the Arabic alphabet starting in

<. 1500 CE. Pashto is one of Afghanistan's official
languages and is also commonly spoken in Pakistan

Inspiring Meaningful
Connections with
the Arab World
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The Phoenician script also turns into Greek and
related alphabets

Evolution of the Alphabet
< %%T?@@@W?WF??%*@@Wf

Phoenician
c. 1000 BCE
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A tree showing the spread of systems
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The Indus valley abugidas

Around 300 BCE, two scripts appeared in the Indus valley. One died out. It is
called the “Indus Valley Script” because it is still undeciphered to this day. The

other is Brahmi, which is the progenitor of all of the abugidas in South and
Southeast Asia today!

abugida
Brahmi
Northern Indian Southern Indian
Kusana A/\ AKalinga
Gupta
P Grantha Kadamba
Sharda Kutila Pali Calukya
Devanagari l )
¥ Gurmulkhi Siamese

. . o Bengali . ; .. Kanarese
Tibetan Kashmiri Gujurati °Ng Burmese  ginhalese Tamil
Sindhi Oriya etc. Telugu



Chinese characters ~ 1500 BCE

The Chinese script began as carvings on animal bone, often called the “Oracle
bone script”. You can see in this chart how the oracle bone carvings evolved
into the Chinese characters that are in use today.

§ 4 ¥ K A &
h B A &y
A £ z T x e F a
rén nan nii Zi fu qr wang kou
person man woman child husband wife king mouth

w P 0 @ P &» m B

B H 00 R 1] 53] H

mu ér Xin n yué shan yu tian
eye ear heart sun moon  mountain rain field
) —-—

N 1 O —

'O K' @ 6'3 k 1y _—
* K X g8 X 4\ £ T
tl shui hud béi da Xiao shang xia

earth water fire cowrie shell big small above below

U T A S A

h § %x b A H 7 2]

i zhong xian guang rou cha dao nan
strength  middle first bright meat togoout knife south
it R’ X ¥ ES 4 5 ]
béi dong you hao shi nid ma gur

north east also good pig cow horse turtle



China exports writing to Japan (~400 CE)

Japan first started writing with
Chinese characters directly. But
over time, developed its own
writing systems based originally
on the Chinese characters.

Japan has three writing systems
in use today:

hiragana (syllabary)
katakana (syllabary)
kanji (Chinese characters)

Hiragana and Katakana

MLC Meguro Language Center
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China exports writing to Korea (~400 CE), and
then Korea invents its own system

Korea also first started
writing using Chinese
characters, again around 400
CE.

But in 1444, under the reign
of King Sejong, a new system
was invented, now called
Hangeul.

One interesting facet of
Hangeul is that the shapes of
some of the symbols were
chosen based on articulatory
phonetics (e.g., the position
of the tongue). This may be
the first writing system to try
that!
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Mesoamerican glyphs
(in modern day Mexico)

The Olmec civilization may have had
writing around 900 BCE. The Cascajal
block has 62 symbols (28 distinct) that
may be written language. But we don't
know for sure.

What we know for sure is that by 500
BCE the Mayan civilization did have a
fully formed writing system. And we
have deciphered about 80% of the
system

Both of these civilizations died out
without passing on their writing
systems. So there are no modern
writing systems that descend from
Mesoamerica.




Maya Hieroglyphs ~500 BCE

Maya glyphs are a mix of
syllabary and logographic
glyphs. The glyphs are
presented in blocks. Here is an
example of how the syllabary
glyphs work.

Like Egyptian hieroglyphs and
Chinese characters, glyphs can
be logograms or phonetic
symbols, and additional glyphs
can be added to clarify what is
intended.

In this example, the gray glyph
can mean ‘stone’ or the syllable
‘ku’,

ba-ka-ba wi-tzi
bakab witz
"head of" "mountain”
(title)
6'=) 5
0
a-ku ku-tzu TUUN-ni
ahk kutz tuun
"turtle" "ocellated turkey" "stone"
2 phonograms Logogram

+
phonetic complement

https://www.mayaarchaeologist.co.uk/school-resources/maya-world/maya-

writing-system/



Undeciphered writing systems



Deciphering a writing system requires knowing
the underlying language

In order to decipher a writing system, you must know the underlying language
that it represents. If that is unknown, there is no way to decipher the system.
The system only exists insofar as it represents a language.

Many of the undeciphered scripts in the world are undeciphered because we
don’'t know the underlying language. (The one exception may be Rongorongo.)

The script called Linear A is a good
example of this. It is from Crete. It was
used around ~1600 BCE. But we do not
know what language it represents.

Linear A probably gave rise to a script
called Linear B, which we have
deciphered - it represents Mycenaean
Greek, and was used around ~1300 BCE,
also on Crete. But Linear A remains a
mystery.




The Indus Valley script

The Indus Valley Civilization existed from 3300 BCE to 1300 BCE in Northern
India and Pakistan. It was an incredibly sophisticated civilization, with dense
cities with complex drainage and water systems. It dispersed over time, likely
due to climate change.

There are over 4000 objects WAl
inscribed with the Indus Valley Vo

Script. There are over 417 distinct "5/‘;-)?'//'/
symbols on those objects. )t

5
Despite all of these examples, the —
Indus Valley Script remains
undeciphered because we do not

know the language spoken by the
IVC.
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Easter Island: Rapa Nui and Rongorongo

The indigenous language of Easter Island is Rapa Nui. There was a writing
system in use on Easter Island as late as the 1860s that is (presumably) a
representation of an older form of Rapa Nui. The writing is called Rongorongo.

The origin of rongorongo is unknown.
Some carvings date to the 1600s CE, but
because the only medium was wood, it is
not clear if earlier carvings existed and
have been lost.

The challenge with rongorongo is that we
don’t have much knowledge of older
forms of Rapa Nui, and we don’t have any
key to link some set of the symbols to
known words (like the Rosetta stone for
Egyptian hieroglyphs). Some scholars
even debate whether it is a fully fledged
writing system.




