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I. Introduction



Egyptlan in Universal Dependencies

= Egyptian 14K &0 Afro-Asiatic, Egyptian

Egyptian treebanks

UJaen 14K oO® S50

Egyptian-UJaen is the first dependency treebank created for the morphosyntactic annotation of pre-Coptic Egyptian. Its
current state (UD v2.15) consists of 1,573 sentences and 14,650 words manually annotated from texts written in Old
Egyptian, mainly from the Pyramid Texts.

e Contributors: Roberto Antonio Diaz Hernandez
e Repository master dev

e README
e Treebank hub page
e Download
Coptic 1 57K &s50 Afro-Asiatic, Egyptian

Coptic treebanks

Scriptorium 57K O® B0

UD Coptic contains manually annotated Sahidic Coptic texts, including Biblical texts, sermons, letters, and hagiography.

e Contributors: Mitchell Abrams, Elizabeth Davidson, Amir Zeldes
e Repository master dev

e README

e Treebank hub page

e Download




Egyptian

Earlier Egyptian Later Egyptian
Old Egyptian Late Egyptian
(ca. 2700-2000 BC) (ca. 1550700 BC)
. . Demotic

Middle Egyptian* (ca. 7th century BC to

(ca. 2000-1550BC) 5th century AD)
Coptic
(4th century to 14th
century AD)

* Middle Egyptian became a standardised and classical language from 1550 BC onwards



Egyptian text corpora for the EUJA treebank

Old Egyptian Middle Egyptian Classical Egyptian

The the

Dead

18th Dynasty
biographical texts

Book of

Pyramid Texts Coffin Texts

Middle Kingdom
biographical texts

Old Kingdom and

First Intermediate

Period  biographical

texts

Literary texts

Literary texts

Late Egyptian Demotic

New Kingdom
biographical texts

Literary texts

Literary texts

Administrative texts Administrative texts




The Egyptian-Ujaen Treebank

— Q UniversalDependencies /| UD_Egyptian-UJaen Q Type (/] to search
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<> Code () Issues 9 Pullrequests (> Actions [ Projects [ Wiki ) Security |~ Insights

[ ¥ master +  UD_Egyptian-UJaen / README.md (3 Q. Go to file t
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UD-Egyptian Update README.md

Code Blame 122 lines (97 loc) : 6.64 KB

fc84df4 - 2 weeks ago (V) History
Raw B & 2 ~ =
Summary

Egyptian-UJaen is the first dependency treebank created for the morphosyntactic annotation of pre-Coptic Egyptian. Its current

state (UD v2.15) consists of 1,573 sentences and 14,650 words manually annotated from texts written in Old Egyptian, mainly from
the Pyramid Texts.
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Composition

# sent_id = EUJA-1 text origin / place

date genre | language

# ref =|Edel 2008 (eds. Seyfried/Vieler): pl. LV, line 5] Qubbet el-Hawa (QH35e)|l 6th Dynasty histbio| OE

# text = iw ré.n (=) t’ n hkr

1 iw iw AUX Particle  Aspect=Perf 2 aux _ Hiero=I%

2 ré.n réi VERB SPC=Past-2|Type=Pred Tense=Past|VerbForm=Fin @ root
3 (#)i PRON Pron=SFP Gender=Com|Number=Sing|Person=1|PronType=Prs

4 t° t’ NOUN Hierocl=Yes Gender=Masc|Number=Sing 2 obj _ Hiero==:f:=
5 n n ADP Status=Cons Case=Dat 6 case _ Hiero=...

6  hkr hkr NOUN _  Gender=Masc|Number=Sing 2  iobj Hiero=f(1: <)

# sent_id = EUJA-2

# ref =|Pyramid Texts § 1775a N]lSaqqara] 6th Dynasty,| rel} OE

# text = t3 mw.t-ib

1 t: t: NOUN _  Gender=Masc|Number=Sing 3 nsubj

2 m m ADP Status=Cons Case=Ess 3 case _ Hiero=X\
3-4 w.t-ib _  _  _  _ _ _ _ Hiero=(M:o)%0

3 aw.tsawi NOUN _  Definite=Cons|Gender=Masc 0 root

4 ib ib NOUN MWE=Yes Case=Gen|Gender=Masc|Number=Sing

# sent_id = EUJA-3

Hiero==:__

3

Hiero=(M:=)
compound

# ref = TPPI § 15, 13, Dra Abu el-Naga, First Intermediate Period, histbio, OE

# text = hkn 2 m <nh m w.t-ib

1 hkn hkn VERB SPC=Sub Mood=Sub @ root _  Hiero=f(=:._.:t1)

2 =2t ¢ PRON Pron=SFP Gender=Fem|Number=Sing|Person=2|PronType=Prs
3 m m ADP Status=Cons Case=Ess 4 case _  Hiero=X

4 <nh <nh NOUN _  Gender=Masc|Number=Sing 1 obl _ Hiero=¥(..:e)

5 m m ADP Status=Cons Case=Ess 6 case _ Hiero=X\

6-7 w.t-ib _ _ _ _ _ _ _ Hiero=(M:=a)™

6 aw.t:awi NOUN _ Gender=Masc 1 obl _ Hiero=(M:=)

7 ib ib NOUN MWE=Yes Case=Gen|Gender=Masc|Number=Sing 6 compound

Hiero=—:A: ...

2 nsubj _ Hiero=No
2
Hiero="
1 nsubj _ Hiero=—
Hiero=™




Annotation of the Pyramid Texts

{ What are the Pyramid Texts? ]

The Pyramid Texts are a collection of spells recorded on the walls of the pyramids
of Old Kingdom kings. They contain more than eight hundred magic formulae

recited during mortuary rituals for the king,

The Pyramid of Unas at Saqqara contains the oldest version of the Pyramid Texts, dated to 2353-2323 BC.

Unas’s Pyramid Texts
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II. Issues



1. One treebank for pre-Coptic Egyptian or a
treebank for each stage of this language?
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2. Hieroglyphs

# sent_id = EUJA-1

# ref = Edel 2008 (eds. Seyfried/Vieler): pl. LV, line 5, Qubbet el-Hawa (QH35e), 6th Dynasty, histbio, OE

# text = iw ré.n| (=) [t° n hkr

1 iw iw AUX Particle Aspect=Perf 2 aux _ Hiero=[®

2 TJC.b r¢i VERB SPC=Past-2|Type=Pred Tense=Past|Veerbrm=Fin ® root _  Hiero=—=:l:..

3 |(#)]i PRON Pron=SFP Gender=Com |[Number=Sing|Person=1|PronType=Prs 2 nsubj _ | Hiero=No
4 t° t° NOUN Hierocl=Yes Gender=Masc|Number=Sing 2 obj _ Hiero==:8:=

5 n n ADP Status=Cons Case=Dat 6 case _ Hiero=...

6 hkr hkr NOUN _  Gender=Masc|Number=Sing 2  iobj _ Hiero={(1:<)

trans = (I) have given bread to the hungry

O—

iobj
root obj
aux [ nsubj case
¢ R ¥ ¢ 1
b b) b
iw rc.n (#1) t n hkr
Aspect=Perf Hiero=—:A:..... Gender=Com Gender=Masc Case=Dat Gender=Masc
Hiero={% Tense=Past Hiero=No Hiero=~:6:—= Hiero=..... Hiero=§(4]:o)
VerbForm=Fin Number=Sing Number=Sing Number=Sing
Person=1

PronType=Prs 12
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3. Unicode Font for Hieroglyphs

8 s3¢ s3¢ VERB Gender=Masc|VerbForm=Inf 1 parataxis Hiero=(_.-:=)UC_14386
13360 Egyptian Hieroglyphs 1342F
y <
¥\ AR AP IR [
F =i NN | o N m| 0=
1336F 1337F 1338F 1339F 133AF 133BF 133CF 133DF 133EF 133FF 1340F 1341F 1342F
S - Hiero=(_—-:=)UC 14386
14310 Egyptian Hieroglyphs Extended-A 143FF
<=
14316 14326 14336 14346 14356 14366 14376 14386 | 14396 143A6 143B6 143C6 143D6 143E6 143F6

Hiero=(_.-:=)UC_14386




Unicode Control Characters

1. Colon (:) to indicate subordination of signs,

for example 0: s corresponds to _  pn
“this”.

2. Brackets () to segment groups of hiero-

glyphs.
3. Asterisk (*) to indicate the juxtaposition of

hieroglyphs, for example (o*~:)== corre-
sponds to = p.t “sky”.
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4. Transcription System

= =[] =€ voiceless postalveolar affricate like in Czech

# t used for /6/ (<) in Arabic

—= = [t'] =talveolar and dental ejective stops like in Ge’ez

zd
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https://de.wikipedia.org/wiki/Stimmlose_postalveolare_Affrikate
https://en.wikipedia.org/wiki/Dental_and_alveolar_ejective_stops

Recitation text parataxis

oDb|

obI acl:relcl _
h case 1 ][ nmod 1 nsubj punct lnummod
N 3 [ K 1l ¥

0 Wnis m n -k irt  Hrw tpit k||| pt 1

cﬁmﬂﬂj = awwm " <> % @D[]Q " =—pab [

root
[ vocative 1
N

“Unas, take the Eye of Horus which you shall
tasteE,one cake.”

Line

Ritual remark &%

\
\
5

'3 | PT 38a (= EUJA-178), Piankoff, 1968, pl. 67 16




Leiden System for editing ancient texts

1) Brackets ()

obj
obl
root [ nsubj case nmod
( YT T IO rﬁ
4 E) b
0 mct.n (21) n 2k r 2 trans| (I)
Hiero=tv,,.., Gehder= Case=Ben Gender=Masc Gender=Masc Gender=Masc
Tense=Past Hiero=No Hiero=.... Hiero=< Hiero=— Hiero=~—
VerbForm=Fin Number=Sing Number=Sing Number=Sing Number=Sing
Voice=Act Person=1 Person=2
PronType=Prs PronType=Prs

2) Square brackets []

prontype=rrs (PT 11b N = EUJA-70)

root obl
[ nsubj 1[ case 1
> 0 [ns§ pr(.w) m Hprr
G c Gender=Masc Case=Ela Gender=Masc
Hiero=No Hiero=L J:— Hiero=\ Hiero=g)(—:=)
Number=Sing Number=Sing
Person=3
VerbForm=Fin
Voice=Act

(PT 1992 W = EUJA 642)

trans:

[The spittle]

hit your mouth for you.

came from Kheprer.

17



3) Curly brackets {} (PT 119b W = EUJA-381)

root
nsubj conj
nmod nmod ] [ obj nmod dep obj
$ 1l I}I [ [ 3 f] 1qf )
0 in A 13 itr hkr f {15& ZX(}" imn.y ib(.w

Hiero=l,... Definite=Cons Case=Gen Gender=Masc Gender=Masc Gender=Masc Hiero=4 5(’ :L*ﬂ)) Gendf%r= asa R Gender=Masc
PartType=Emp Gender=Masc Gender=Masc Hiero=l(c=:-) Hiero=X(1:<) Hiero==—_ Typo=Yes Hiero=lif(\(:0*]) Hiero=(U*T:)T
Hiero=—J Hiero=UC_13F1E Number=Plur Number=Sing Number=Sing Number=Plur Number=Plur

Number=Plur Tense=Pres Person=3 Tense=Pres

VerbForm=Part PronType=Prs VerbForm=Part

trans: It is the arms of Ha that drive away his hunger and {fill}|fill the hearts.

4) Angle brackets <> (PT 32a W = EUJA-154)

parataxis
obl
obj
obl
root [ case case nmod punct
l } ¥ 1 v ¢ 1ef 1(
4 9 ) 2
0 m n 2K <sw> ir r z irC.t
Hiero=3\ Case=Ben Gender=Masc ender=Masc Case=|ll Gender=Masc Gender=Masc Gender=Fem
Mood=Imp Hiero=... Hiero=— Hiero=No Hiero=l— Hiero=— Hiero=— Hiero=ﬂ(©:x~)a
Number=Sing Number=Sing Number=Sing Number=Sing Number=Sing
Person=2 Person=3 Person=2
PronType=Emp PronType=Prs PronType=Prs

trans: Take Kit>|to your mouth - milk.

18



5. Sentence segmentation

ccomp
root [ obj vocative

B ( Yo ) ( )
¢ 0 c(t) mtw rs Wp.w

' upos=VERB upos=NOUN upos=VERB upos=PROPN
g g lemma=¢t lemma=mtw lemma=rs lemma=Wp.w
| § Gender=Masc Gender=Masc Hiero=—|| UC_No Case=Voc
Q Hiero= 1 Hiero=| Mood=Imp Gender= Masc
}( VerbForm=Inf Number=Sing Number=Sing Hiero= ( )‘“‘"‘
dl i
| { trans = Saying a speech (i.e. recitation): “Awake, (O) Wepu!”
5

.“‘,'

(PT 1262 W = EUJA-410)

19



Three types of sentences

1) Independent sentences

root obj

aux nsubj
(E e F}M : ) itb}/v i) trans = He has circled the Two Banks.

Hiero={% Hiero=o(=:—) .. Gender=Masc ender=Masc
Tense=Past Hiero=«_ Hiero= (ﬁ:j) (==
VerbForm=Fin Number=Sing Number=Dual

Person=3 (PT 406c W = EUJA-1268)

PronType=Prs

2) Sentences consisting of two or more clauses linked by parataxis or coordination

parataxis
root [ nsubj nsubj
( VU1 1( ( 1(
0 pr z hs. z
- T Hiero=C J:— Gender=Masc Hiero=[UR % Gender=Masc - : g
Tense=Fut Hiero== Tense=Fut Hiero== trans — YOU. Wlﬂ go U.p Y you WIH go dOWﬂ.
VerbForm=Fin Number=Sing VerbForm=Fin Number=Sing

VOISTAR oy A e meeprs  (PT 209b/210b W = EUJA-682)

3) Paragraphs or complex sentences

punct

parataxis jor
advcl (PT 5043 CC 2
ccomp nsubj
root obj case vocative acl nmod case nmod conj EUJ A_1 52 1)
( L ]{ i VT ( ) SR i V0 )
0 ¢(t mtw hs zk ng(3.w) 3 ¢be(.w) 3kr m wp.t =f ichr sbn_
Gender=Masc Gender=Masc Hiero=¥ Gender=Masc Gender=Masc Gender=Masc Definite=Cons Case=Gen Case=Lgc Gender=Fem Gender=Masc Hiero=l{e:—) Hiero=_._ |,
Hiero= "1 Hiero=| Hiero== Hiero=( ..:®)%m Hiero=(....:®) & Gender=Masc, . Gender=Masc Hiero=15\ Hiero='+':= Hiero==_ Mood=Imp Mood=Imp
VerbForm=Inf Number=Sing Number=Sing Number=Sing Number=Sing Hiero= 1: )|—1||] Hiero=5(=":—)__ Number=Sing Number=Sing Number=Sing Number=Sing
Person=2 Tense=Pres Number=Plur Person=3
PronType=Prs VerbForm=Part PronType=Prs

Voice=Pass

trans = Saying a speech: “Get back, O Long-horn, that will be slaughtered, while the fingers of
the Earth-god are on his vertex; fall down and crawl away.”



6. Lemmatisation of words

1) Nouns = Thesaurus Linguae Aegyptiae (T1.A) and Worterbuch der dgyptischen Sprache (Wb.):

# sent_id = EUJA-407
# ref = Pyramid Texts § 125a W, Saqgara, 5th Dynasty, rel, OE
# text = ¢(t) mtw ws¢ Sw n i¢.n Wnis |iS.t]|~f

o [ i i ¢t VERB _  Gender=Masc|VerbForm=Inf ® root _ Hiero="\

2 mtw mtw NOUN _  Gender=Masc|Number=Sing 1 obj _ Hiero=)

3 w¢ w¢ VERB SPC=Pres | Type=Abstrel|VerbTop Tense=Pres|VerbForm=Fin|Voice=Act 6 dislocated _ Hiero=¥\T\:]
4 Sw Sw NOUN _  Gender=Masc |Number=Sing 3 nsubj _ Hiero=.:,B§>

5 n n  PART Neg PartType=Neg 6 advmod _  Hiero=_a.

6 i¢.ni¢i VERB SPC=Past-2 Mood=Pot|Tense=Pres|VerbForm=Fin|Voice=Act 1 ccomp _ Hiero=%:..

7 Wnié Wni$ PROPN _  Gender=Masc 6 nsubj _ Hiero=c(=x:...)[l

8 i.tih.tNOUN| _ Gender=Fem|Number=Sing 6 obj _ Hiero=l(—=:=)

9 =2f f PRON Pron=SFP|Poss=Yes Gender=Masc|Number=Sing|Person=3|PronType=Prs 8 nmod _  Hiero=«_

21



2) Derivates # Thesaurus Linguae Aegyptiae (I1.A) and Worterbuch der dgyptischen Sprache (Wb.):

a) Nisbas:

2 im(.i) m ADJ|Nisba=Prep Case=Equ|Gender=Masc|Number=Sing 1 amod _ Hiero=l{ EUJA-103
jmj i+ (o 25130)
adjective (deprepositional nisbe)

Hieroglyphic spelling: [HI= k\\ @ Copy Unicode @ Copy MdC PE befindlich in (lokal); befindlich in (temporal); T| A

b) Participles: e

1 mr.y mri NOUN _  Gender=Masc |Number=Sing|Tense=Past|VerbForm=Part|Voice=Pass 0 root _ Hiero=Yll

mr.y R4 (b 400005)

Hieroglyphic spelling: %qq @ Copy Unicode @ Copy MdC common noun (maSC.) DE Geliebter EN the beloved (of) TLA

c) Causative verbs: EUIA-109

7 é:wb web VERB | SPC=Sub|Voice=Cau|Clause=Final Mood=Sub 1 advcl _  Hiero=[luC_No ]

swb |{J== (D 130010

Hieroglyphic spelling: ﬂ[j% B Copy Unicode @ Copy MdC verb (caus. 3-rad.) DE "einigen =N to CIeanse; to Purifyz



7. Egyptian morphosyntactic idiosyncrasy

Examples: 1) The root of non-verbal sentences
a) Nominal sentences: (PT 466a W = EUJA-1429)

b) Adjectival sentences: (PT 395b W = EUJA-1237)
root : obl
[ nsubj ] appos HraBH root [ nsubj case
¥ N Y R ( LS R, v 1
0 cwt Hr.w S3 Wsr(.w) _ 0 wsr sSw r z
- T Gender=Masc Gender=Masc Definite=Cons Case=Gen Gender=Masc Gender=Masc Case=Cmp Gender=Masc
Hiero=—%= Hiero= Gender=Masc Gender=Masc Hiero=l|l— Hiero= Hiero=—= Hiero=x«—_
Number=Sing Hiero=%:__ Hiero=l: <~ Number=Sing Number=S8ing Number=Sing
Person=2 Number=Sing Person=3 Person=3
PronType=Prs / / ype=Prs PronType=Prs
trans = You are Horus, son of Ositis.

trans = He is more powerful tha him‘/

c) Adverbial sentences: (PT 460c W = EUJA-1416)

root
nsubj
[ nmod case ] vocative
0 Ir 3 { L[

ns.t Whnis hr z Rew
- = Definite=Cons Case=Gen Case=Com Gender=Masc Gender=Masc
Gender=Fem Gender=Masc Hiero=s:— Hiero== Hiero=©®
Hiero=(....: T)(=:®) Hiero=c(<x.:....){[l= Number=Sing
Number=Sing Person=2

\ PronType=Prs

trans = The throne of Unas is with you, O Re



2) Adordination i.e. the syntactic dependency relation caused by a temporal reference of the verb

form in the “adordinate” clause, e.g:

O

advcl
root [ nmod amod obl ] nsubj

Y1 ) VM ) s )

mh ib n(.i nSw &nt f
Gender=Masc Case=Gen Case=Gen Gender=Masc Hiero=lill(.:~)<2 Gender=Masc

Hiero== Gender=Masc Gender=Masc Hiero=s(o:,... )% Tense=Pres Hiero=«__ (Asyut V. 18-19 I{hety = EUJA_32>
Number=Sing Hiero=(:U*) Hiero=.. Number=Sing VerbForm=Fin Number=Sing % F
Tense=Pres Number=Sing Number=Sing Person=3
VerbForm=Part PronType=Prs
Voice=Act

trans = One who fills the heart of the king

3) Nominal finite verb forms

root

(when)

he

sails upstream

(PT 5d T = EUJA-62)

aux

0 iw

Hiero={%

Gender=Masc

Hiero=ll(~x")

nsubj obl
appos obj appos
[ nmod 1 ccomp [ nsubj case [ nmod 1
A
1 ¥ 8 ( AL v ; { 11 ¥
it C w rh(.w) mrr zC ti r mw.t G Tfn.t
Gender=Fem Gender=Masc Gender=Masc Hiero=‘§(D:D) Gender=Fem Gender=Mas Case=Cmp Gender=Fem Gender=Fem Gender=Fem
Hiero=-— Hiero=)\% Hiero=—:s Tense=Pres Hiero=-— Hiero=c(=:2)4= Hiero=— Hiero=o Hiero=-— Hiero=(=:—)(=! mu)
Number=Sing Number=Sing Number=Sing VerbForm=Fin Number=Sing Number=Sing Number=Sing
Person=2 Person=3 Voice=Act Person=2 Person=2
PronType=Prs erbForm=Fin PronType=Prs PronType=Prs
Voice=Act

trans = Your father, Shu, knows (that) you love Tett more than your mother, Tefnut.

24



4) Adjectival finite verb forms  (PT 51b W = EUJA-222)

parataxis
root obj
vocative obl acl:relcl
appos ] [ case [ nmod ] nsubj punct
( ! { | [ 1 v |
” Py v v, v
0 Wsr(.w) Whnis m n z ir.t Hr.w snm.tn f nsnm
- Gender=Masc Gender=Masc Hiero=— Case=Ben Gender=Masc Definite=Cons Case=Gen Gender=Fem Gender=Masc Gender=Masc
Hiero= ]:<- Hiero=c(«=.:..)l=  Mood=Imp Hiero=.... Hiero=< Gender=Fem Gender=l\§sc Hiero=(c=:m.)’No... |  Hiero=«__ HIEro= (e e )\ 0
Number=Sing Number=Sing Hiero=<(:2%) Hiero= Number=Sing Number=Sing Number=Sing
Person=2 Number=Sing Tense=Past Person=3
PronType=Emp VerbForm=Fin PronType=Prs

trans = Osiris Unas, take the eye of Horus, (which) hé rejoined—a sacred oil

25



ITI. Training a model



Evaluation of an NLP model

wee | s
LAS 71.97
CLAS 69.13



Semi-automatic annotation using the trained model

(PT 409¢ W = EUJA-1280)

root obj

[ aux l[ nsubj 1 nmod
{ 141 ! X 3
_ 0 iw icn f ha.ti(-w) ncr(.w)
IS B e R Rvaviv; 1

“He (#f) has (iw) taken (i¢.n) the hearts (h’.ti(w)) of
the gods (ncr(w)).”

(PT 411b W = EUJA-1287)
root

discourse
{ [ [ nmod = ( case \ ] ] ] ( nmod )
0 l h.t f

iw hkz(w) Z5n m

q%& §U$ ﬂm & PPN A
“Their (=sn) magic (hk’(-w)) is now (iw) in (m) his

(+f) belly (h.7).”

(PT 429b W = EUJA-1324)

root

{ = case l
_0__ hIi’ hr w]t
4 4 $\loss

“The face (4r) is on (4r) the way (w2.7) (i.e. the head
looks down).”



IV. Conclusion

29



1)

2)

3)

)

The EUJA treebank will be an auxiliary digital source for the study of Egyptian
grammar, facilitating the synchronic and diachronic parsing of structures and
words.

It can be used for the development of other tools concerning machine learning,
such as the automatic translation of Egyptian texts.

The next two phases in the development of the EUJA treebank are:

a) the annotation of the remaining part of the Pyramid Texts.

b) the annotation of the Old Kingdom and First Intermediate Period biographical

texts.

As a result, the treebank will hold over 100,000 Old Egyptian words and the
annotation of the Middle Egyptian corpus will begin.
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Cordial be the hearing of the lady and the lord,
may they live, prospet and be healthy.

Thank you for your attention!
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