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What is a writing system?

* Visual Representation of Verbal Communication
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Pre-Writing

 Human first tried to record their story in a form of painting




Early Form of Symbols

Minoan Civilisation Indus Civilisation
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Rebus Principle

* use of existing symbols (then pictograms) purely for their sounds
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Egyptian
Hieroglyphs
(Alphabet)




Proto- IPA Archaic

Hieroglyph Sinaitic | value Reconstructed name @ Phoenician Greek Roman
o o /2 ‘alp "ox" L A A
Origin of
E uropedn ] ] /bl bayt "house" < R B
alphabets
W — lg/ gaml "throwstick" “1 ] C
& = T dag "fish" < M D



Types of Writing system

1. Pictogram: picture writing, e.g. Chinese 1 "sun" & H "moon"

{

2. ldeogram: concept writing, e.g. Chinese _ "up" & b xia "down*,
or Chinese HH “bright” < & "sun" + H "moon"

3. Logogram: word writing, e.g. Chinese ¢ “I“ & 1/ "you"

4. Phonogram: sound writing = most writing systems in current use
around the world

In actual writing, Pictogram & Ideogram can be considered a form of
Logogram: the picture & the abstract sign stands for actual word



Example of Logogram

A

== A ushi-waka-maru
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Ly =
Greenwood })/fi ég\j;\g\\‘:%

minamoto no yoshi-tsune



Types of Phonogram

 Syllabary — syllable writing

* Semi-syllabary — half the syllable writing

* Alphasyllabary — consonant writing with vowel diacritics
* Abjad — consonant writing without vowel

* Alphabet — segment/phoneme writing

* Grapheme = the smallest functional unit of a writing system
* Coined in a similar manner to phon-eme, morph-eme



Diagnosis of a grapheme

Each symbol in a writing system is referred to as graph/glyph:

Thai L, when used alone = grapheme for /e:/

Thai 1, when used alone = grapheme for /a:/
When the two graphs are used together, we get .n grapheme for /aw/



Allographs

* 2 graphs expressing the same phoneme:

* German eu & au = /av/, eu & du = allographs

* German ei & ai = /aj/, ei & ai = allographs

* Germane & a=/¢g/, e & a = allographs

* Greekn, L, U, €, o, uL=/i/, n, L, v, €, oL, uL = allographs
e Thai 1 &1 = /aj/, 1 &1 = allograph



Syllabary
one grapheme per syllable

Hiragana
(Japanese Syllabary)

AILHE D XL DN

Mi-na-mo-to no Yo-shi-tsu-ne

Yi script
(Nuosu Syllabary)

TENO

[n3.su bu.ma]



Semi-Syllabary

one, two, or more graphemes per syllable

45X P AN
>4 7K % +
50 LXG (=% (U

/tsh-an/ /tsh-u-an/ /tshi-i-an/ /tshi-y-an/
[tshan] [tshuan] [tehjen] [techyen]

,’J: t /tshi/ Z </ts:i-:/

[tchi]



Alphasyllabary

1. consonant graphemes
contain an inherent vowel /ke/

(usually /a/)

2. other vowels are ﬁ; <h afl'

expressed through

modification of the /ki/ /ka/ /ko/
based consonant,

usually in a form of

diacritics h

Ko
/ku/



Abjad

e Usually lack explicit indication of vowel sounds and only consonants
are written. Though, vowel might be expressed in a form of diacritics

1
7654 323

_\l:\i :‘) jl ‘

#'/

765 4 3 2 1
m-y-(i)l-(a)f-(u)r-w-(u)?

/?u:.ru.fa.li:m/

/je.su.fa'la.jim/



Abjad vs Alphabsyllabary

If both are consonant-prominent, then what’s the difference?
. indicating vowel is mostly optional in Abjad!!l,
but obligatory in Alphasyllabary!!!



Alphabet

one symbol per phoneme = distinct graphemes for both consonant

and vowel sounds

Greek Alphabet

EAANVIKO
/el.li.ni.ko/

[eAini ko]

Cyrillic Alphabet

KUPUNNNLLA
/ki.ril.li.tsa/

[K1'Pil1tsa]



Digraph | |
(2 graphs grapheme) Biphonemic Grapheme

+ English sh /[/ * English x /ks/ & /gz/

* English ch /]/ * Greek § /ks/
* English th /6/ & /&/ * Greek g /ps/
* Albanian xh /d3/

* Albanian zh /3/




Phoneme vs Segment

* English j & Turkish ¢ = /d3/
e Cyrillicy & Turkish ¢ = /tf/
* Cyrillic y & German z = /ts/

* These phonemes are affricates, usually expressed by two IPA symbols



Ligature

* Combined/Blended graphemes, whose components may or may not
be recognisable

German B /ss/ <[ /s/ +s [s/ (recognisable)

Devanagari & /kJ/ < & /k/ + ¥ /[/ (unrecognisable)



Underrepresentation of Sounds

Grapheme

Initially or
After nasal

/g/
/d/
/b/

Between
vowels
or finally

Y]
0
B.

English th = both /6/ & /6/

Before Before
a,o,u e,y
English &
French c /k/
Italian ¢ [t/
English &
Italian g /g/ /a3/
French g /3/
Germanch  /x/ [X] /x/ [¢]



Recognising the type of script

* The ratio between syllables/segment per grapheme
Non phonogram for polysyllabic language :
abundantly more syllables than graphemes
Non phonogram for monosyllabic language:
one syllable (one word) per grapheme as well



Recognising the type of script

* The ratio between syllables/segment per grapheme
* Syllabary: (usually) equal amount of syllables and graphemes
* Semi-Syllabary: 1-4 graphemes per syllable

* Alpha-syllabary: equal amount of segment/phonemes and graphemes,
vowels = diacritics around a consonant

* Alphabet: (usually) equal amount of segment/phonemes and
graphemes, vowels # diacritics

* Abjad: equal amount of consonants and graphemes



Luwian

1. The following are the inscriptions that correspond to these names. Your job is
to match each inscription with the name that it represents. The process you use
to solve this puzzle is very similar to what archeological linguists actually do
when they discover writings and inscriptions in unknown languages.

Ll 8=m | A . 0 <v§ A4
. > PT A 5. LD e T A
3. Tyl A 6.1 § T A&

Regions: Khamatu, Palaa.
Cities: Kurkuma, Tuvarnava.
Kings: Varpalava, Tarkumuva.




Recognising the type of script

* Count the number of the syllables, segments, and graphemes
1L8WI& 5 48?;1@{ % 4
. P PCA 4 5. LW e T A s
oVl A 5 eNfmaa

Regions: Khamatu, Palaa. (6)3, (5)3
Cities: Kurkuma, Tuvarnava. (7)3,(9)4
Kings: Varpalava, Tarkumuva. (9)4, (9)4



Recognising the type of script

- Cannot be non-phonogram: too many graphemes

- Cannot be alphabet: too few graphemes

- Cannot be semi-syllabary: the ratio between syllables and
grapheme = almost one to one

- May be alphasyllabary, syllabary, or abjad



Observable Recurring patterns

* Only 3 word-final graphemes A é %
* However! 1 final —tu, 1 final —a, 1 final —ma, 3 final —va
* Possibly a pictogram, indicating categories: King, Cities, Regions



Observable Recurring patterns

Syllable with —r Base Grapheme
q:) A Kur-ku-ma-city X
/ : t-r

Syllable withou Base Grapheme + a stroke

—1

6. ﬂ ‘\ LB va var

Normal grapheme =

Kha-ma-tu-Region open syllable syllabogram

/ Additional stroke indicates final -r
&D 1\ | A

Var-pa-la-va-Kin u-var-na-va-City




Observable Recurring patterns

* |deogram: King A city é region ‘%

LE8=at A . > PT A . 0yl A

Var-pa-la-va-King Kur-ku-ma-City Tu-var-na-va-City

4.0 <B{ A4 s. LW o A 6N A

Pa-la-a-Region Tar-ku-mu-va- Kha-ma-tu-Region
King




2. Now, the next step is to use what you have just learned to determine what the
Luvian inscription would probably be for each of the following names:

Kings: Parta Armura

Regions: Tarmu Tuva Narva



King Par-ta King Ar-mur-a

B JIA g { A
Tar-mu Region
ol W Y
Tu-va Region Nar-va Region

O | A4 AYE



Khom Laven

Problem 4 (20 points). Here are some word combinations in Laven written in the Khom
script and 1n phonetic transcription and their English translations:

1 SaRPTET praj trie to wake up the wife

2 DOm0l cak caj from the heart/mind/soul

3 ? taw be: to see the raft

4 @ s [ kriot blaw to scratch the thigh

D plaj priot banana

6 ? ? three bananas )

7 UFJD /2_[3 B G B ? six rhinoceros FSNYWE A
8 vy 1€ o ? four hands of baﬂana;&;' e
9 57 dledy A ? 2
10 7 cie pah la: seven sheets of paper




Khom Laven
11 o A B ? aubergine /eggplant leaf
12 ? two aubergines/eggplants
13 Ol M Uril & Ol plaj hnat pah plaj | seven pineapples
14 @1 00 oG L) kruat pe: to: three bees
15 la: priet traw la: 2
16 ? ka:r bair to: two doves ;ﬁﬁ“
17 ) bla:k puan ka: four carp 4 X ?qi{)q&
18 Ud A 43 [ Ol A piet traw pla: six knaives “7S
19 @ oY A ba:r ka: 2
20 b7 lg Ol A ? four blades

Fill in the gaps.



Ratio of grapheme : syllables/segments

1 A1 °H 43 praj trie
2 AOMe A ca:k caj
4 @1f5es 3 kriot blaw
13 Ol 1 UF'Z‘Z-\:U Ol “H1 plaj hnat pah plaj
14 @1 00/ L) kruat pe: to:
18 Ug A 48 (R Ol A piet traw pla:
19 ﬂ oY A boa:r ka:

Graphemes Syllable Segment

2 grapheme per syllable = semi-syllabary



What do graphems encode?
ISR PSS
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Either initial (simple of cluster)
And rime (vowel(s) + final)

thus




|[dentifiable Graphemes

Graphemes for Initials

. Jc] O
o /k/ Gof
-/t &
+ /p/ 117
+ /b/ @)
* /hn/ 1Jo

/kr/ ©)

Jtr/ ¥

/pr/ 1 /pl/ Ol
/bl &S

Graphemes for Rimes

e Ja:/ A Jak/ M
- /aj/ faw/ (&
. Jat/ T Juat/ 1
* /Ah/ &5

o [e:] Jlo /o:/ 33
. Jie/. T fiet/ A
 [oir/ ¥ [t/ (7



Filling the Gaps

‘ 3 ‘ ?Gﬁ ® Jdo taw be: ‘ to see the raft
?\lﬂ b1 1 J{/.J plaj priot banana

T AR RE D siz rhinoceros

|

et -

16 | Gof F’g@_@ %@{ 593; ka:r barr to: two doves



Current clues on lexicon & syntax

7 UFL/D 53 ([ G B /hna: traw to:/ six rhinoceros
N
13 Ol ‘N Uprtl & Ol plaj hnat pah plaj | seven pineapples

14 @1 Ud G 8 kruat pe: to: three bees

16 Oe¥ 4913:8{ 634957@[ a s@l ko:r ba:r to: two doves ;

18 tU :/Z /2'{8 o\ 5} L/U piet traw pla: six knives | ‘!dr}:\%‘_
/hnat/ = pineapple /to:/ = noun classifier for animals
/kr.‘uat/ = b.ee /plaj/ = fruit & classifier for fruit
/piet/ = knl-fe /pla:/ = classifier for knife
/hna:/ = rhinoceros /ba:r/ =2, [pe:/ =3, /traw/ =6, /[pah/ =7
/ka:r/ = dove

NP + Numeral + Classifier



Filling the Gaps

O\ (N m plaj priot banana (fruit)

o

/plaj/ = fruit & classifier for fruit

NP + Numeral + Classifier /pe:/=3
/priet/ = banana fruit

6 ‘5\% 147 tUJ O k1 ‘ M ‘ three bananas

New syntax discovered: compound noun = Head Noun — Attributive Noun

plaj priot = fruit banana > banana fruit




Finding number ‘4’

NP + Numeral + Classifier

bla:k/ = carp
/ka:/ = classifier for fish

‘ four fhands of bananas |

20 four|blades

added Identifiable Graphemes: 1t = /uan/



Filling the Gaps

17 leS MP btjl—ﬁﬁ.?é Al | blak puan ka: four carp 4 x Q‘/q

- ] B
8 7 1€ 09 7 [puan _? Ah/ four hands of bananas |

20 b 1§ ol A ?  /puan pla:/ four blades

/pla:/ = blade
/_? ah/ =banana hand



Filling the Gaps

o8 e g 18 6 A

19

bla:k puan ka: four carp 4 x ﬁ\‘/ﬂ
/bla:k/ = carp, specifically
/puan/ =4

/ka:/ = Classifier for fish, fish
/ba:r/ = two

@ Wt A

ba:r ka:

Two fish (species unspecified)




Filling the Gaps

8 L‘U 1E four hands of bananas |

9 L‘UJJa@£ 7 [pe:_?_a:/ three ?7??

10 I@kﬁf@? ? L/U cie pah sevenof paper

11 £ Ol & ? /_?_a_:pIO:/ aubergine/eggplant leaf

Mostlikely, ¢ =/I/



Filling the Gaps

i T

] 57 1g 49 four hands of banana;&ﬁ

9 074l A 7 /[pe:la:/ three leaves/sheets
10 E@t@ m J[] cie pah la: seven sheets of paper

11 m ./D Ol &3 7 /la: plo:/ aubergine/eggplant leaf

/Inh/ = Banana hand

/cie/ = paper

/plo:/ = eggplant

/la:/ = leaf/sheet, Classifier for sheet like object



Filling the Gaps

/plaj/ = fruit/product of plant & Classifier for such objects
/ba:r/ =two
/plo:/ = eggplants

S5 73 6 5 01 ] il b ol

/priat/ = Banana (plant species, not the fruit/product!)
/traw/ = six
/la:/ = leaf/sheet, Classifier for sheet like object

15 Mﬂmmﬁﬁmﬁla:priattrawla: ?

-

12

two aubergines/eggplants




Problem #2 (20 points).

Nko

The following are words of the Maninka and Bamana languages

written in the N'Ko and the Roman script and their English translations:

(a)

Y9udHIgIF balakawli | unexpectedness; sandgrouse (a kind of bird)
ThatINA} jaturn hyena
YYY9H koliji washing water
913 wald slate
lTYQlAuH kiimayira | advertising
YtaAuFIFul | tibabuméri | Christian priest
1t HI9YF ? uncircumcised boy
RV ? match-seller
7 korikori rust
7 bawo because




(b)

[EXITA méarajaba | haill
AIOFYN jilasama hippopotamus
YoltHOtH | kdrokarasi | gerontocracy
4 kana may it be that
AARYOlF basitéme wide-meshed sieve
THATRIAIT | nAmatoroké | hyena
Q909 ? rainbow
AJAIN 7 light (of a lamp)
19d19d ? a kind of midges; honey from such midges
? jamanaké the joys, pleasures of youth
? létere letter, missive
7 bilakéro uncircumcised boy

Fill in the gaps.




Current clues

YSudHIgiF balakawuli | unexpectedness; sandgrouse (a kind of bird)
TRaTINA) jaturd hyena
YYY9H koliji washing water
913 wald slate
ltYelAnH kimayira | advertising
YtaAuFIFOl | tibabuméri | Christian priest
[EXITA méarajaba | haill
AIOFYN jilasama hippopotamus
YoltHRtH | kdrokarasi | gerontocracy
4 kana may it be that
AARYOlF basitéme wide-meshed sieve
THAtRIAIT | nAmatoroké | hyena




Graphemes : Syllable/Segment ratio

Maninka
| yudHIGF | balakawali
ThaTINA) jatura
YYY9H kolijf
1913 wala
LY QIANH kimayira
Y1aAuFF(R | tubabuméri

Equal number of graphemes and phonemes in Maninka

Grapheme

suggest an alphabetic writing system

Syllable




Graphemes : Syllable/Segment ratio

Bamana

[ENITA marajaba - p .

IAIO09YY jilasama v, 4 3
YoltHO1H kdrokarasi 8 5 10

I"1H kana - 2 .

- —— 7 4 8
AARYOIF basitéme o : 0

THAthIAL] | namatorokéd

However though, one or two less graphemes than
segments in Bamana suggests some sort of
underrepresentation of vowel graphemes



Reading direction

The script reads from right to left

[LYQIAIH kumayira

‘ 14 _kana
| YoltHOtH | kdrokarasi

Y\W91H | koliji |




Recognisable graphemes

Vowels
—mm
High
High-mid 1o
Low-mid A E )
Low [ a

Consonants
/b/ F /k/ 4
/il A /w/ 3
/\/ G /t/ b
/r/ 1 /m/ A
/y/ 2 /s/ O
/n/ ]

~ Low tone



How does tone marking work?

1. High tone is automatically assigned to unmarked syllable (marked with an acute

accent in IPA)
2. Low tone is assigned to syllable with the tone marker (marked with a grave accent

in IPA)
3. In asequence of syllables with the same tone, the tone from the second syllable

onwards will be turned into a neutralized tone (unmarked in IPA) unless marked
as the other tone

‘ YtaAuFIFuN ‘ tubabumori ‘

A M
% L

k1]1




Vowel omission in Bamana

* In a sequence of syllables with the same vowel, only one vowel
grapheme is required to be written at the very end of the sequence.

(OltHRTH | kdrokarasi cerontocracy

* However, if they differ in tone, the same vowel grapheme cannot be
shared between the two syllable.

[y

EMTA marajaba




How does tone marking work?

As per vowel omission in Bamana, the tone marking is placed on the
only vowel grapheme. As per the third principle, the second of the two
syllable always has the neutralized tone.

E‘TITA marajaba




Fill in the gaps Maninka

11 3HI9Y F kdlols uncircumcised boy

tajula match-seller

Y1 HYtH korikéri rust
bawo because
Bamana

Q40qq | buakoro | puinhow

r_ -
AAIK tamene

light (of a lamp)

wolowolo

a kind of midges; honey from such midges

jamanaké the joys. pleasures of youth

létere letter, missive

bilakoro uncircumecised boy




Problem 5 (20 points). Here are some Old Turkic words written in the Old Turkic script.

their Roman transcriptions and their English translations: O | d _|_ k

N33 adaq foot
DIEN altun gold
% amt now
THINEX sdgiiti well (adv.)
NENR bangii eternal
ARONE TV basliyTy the head-bearer. the arrogant one
YR  bimas he/she does not know
)3320 bodun populace
NJdrO buluy corner
JTAD iera inside
PD2CAT i¢yTnu after losing



PHTNYS
JHYNY

DNRs

ST

ThYM
YN
¥
O?Y

NTTh

ITYNh
2de

>N

D

THTEN®?

kaliirtiim
kolta
oylan
oylitT
olti

gara

qis

sub
tirkis
tolis
uluy
iimiizsan
yazi

yiigiirti

I brought

at the lake

boy

their sons

he/she killed

black

winter

water

to go on in a sequence
Tolws (personal name)
great

you will not think
plains. field

it flowed



(a) Write out in the Old Turkic script:

1. aran men

2. bicdi he/she cut
3. koniil heart

4, otuz tharty

2. qayan  khagan

6. tizligig the knee-bearer. the mighty one

(b) Provide all possible Roman transcriptions of the following word:

>EYN

(c) Describe the spelling rules of the Old Turkic script.




Describe the spelling rules of the Old Turkic script.

1. The script reads from right to left

e
NI

)33

AR

oylhn
oylity

O
O

bodun
bulung

>hTN
JhY

YN
¥

ﬂ

gara
qrs

kaliurtim
kblta



Describe the spelling rules of the Old Turkic script.

2. Indication of vowel frontness/backness

e 2.1 Most consonant phonemes have two graphemes, one
signaling/used with front vowels, another signaling/used with back

vowels.

03320 [p
EDYNR [ b

_|5121

_Em t1

* 2.2 2 Vowel graphemes represent either front or back variant
according to the governing consonants

>>>.<jii
JTAT

1Icyinu

I‘ﬁ



“noneme | Fromt | Back

Describe the spelling rules of the Old Turkic script.

/b % S

1t/ h 3

/d/ X 33

vl dorsal stop 3 /K N /a/
- vd dorsal stop /el € Y/ )€

front back front back il Y . J

[r/ T, Y

1yl ? D

In/ N )

/s/ | $

2/ I8

/3 ¥

/& | A

/m/ %



Describe the spelling rules of the Old Turkic script.

3. All the vowels within a single word must agree in frontness/backness:
vowel harmony in “Central Asian Steppe” languages

Front Vowels Back Vowels
ITAT  ias PUAT seyinu
JHYNY s FEMd2P oyt

ThYM St 3% amti

|\I G\l 52 bangii )33 >0 bodun



Describe the spelling rules of the Old Turkic script.

4./6/ & /i/ and /o/ & /u/ share the same grapheme due to limited
distribution of /6/ & /o/ : /6/ & /o/ occur only in the first syllable.

>§>k I\I ﬁ kaliugtim
ThTEN yiigiirti



Inconsistent use of vowel graphemes?

No vowel atall: N33 “adaq ZOIYY basiiyt

Some vowels are left out: ~ )3¢ P bodun JUN gara
All the vowels are present: |[NY Nh t5lis YN 5lti

Since Old Turkic script was derived ultimately from Aramaic abjad, vowels are
left out according to certain contexts (4 Principles of Vowel Omission)



Describe the spelling rules of the Old Turkic script.

Principle #1: The vowel /a~a/ is not explicitly indicated in the first syllable
(with or without an initial) or the last syllable (in closed syllable only).

First Syllable Last Syllable
I‘l ;g adaq "l ;g adaq
|\|'I-I D yazi )\l )I( > oylan

N’I |\I GX adgiiti I'I'I >§>Y FQ bilmé&z
NEYR bingii NN miizsan



Principle #2 All other vowels but /d~a/ must be indicated explicitly:

/ ' (Es, J altun
sub » Lamti

>\| )I G\l R bﬂl]gi

oylan

I'I'I >¢Y b_i]miz D yazi_



Principle #3 If any two consecutive syllables contain the same vowel, only the
vowel of for the first of the two syllables is needed to be indicated explicitly:

); > bodun

kalurtim
\l > bulug timiizsin
)I(\l > uluy yligiirti
Only the first ¢ /u/ is required Only the first N /u/ is required

¥:I tirkis

Only the first [ /i/ is required




Principle #4: In words which end in a vowel (open syllable),
that vowel must always be indicated explicitly:

Final /i~i/ T
FTHNEX  sdgiiti

Final /a~a/ ™ Final /i/ N

ITAD icra NENR bangii MHD vz
JUN qara YN St

THYNY s Final /u/ 2 WAL
> ) )|( A r i¢yinu |

oylTty

r hTG |\I (n) yiigiirti




Principle #5: Word internal /i~i/ after /a~a/ may be omitted as well:

The only example: )|( )l(\l ¥0 bﬁ%l'l'y'l'\g



(a) Write out in the Old Turkic script:
. N7 Arin men
o MBATO bicar e she cut
3. YINY  wnil heart
4, ey thirty

J. ) )|( H qayan  khagan

6. 6 GY t ) h tizligig the knee-bearer. the mighty one




(b) Provide all possible Roman transcriptions of the following word:

>EYN

olagam, olagim, olgadm, olgilim, olligadm, oliigiim,

tildgam, tlilagim, lilgdm, ililgiim, tilligam, tlligim.



