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Purpose of the presentation

 The main purpose of this presentation is to
make linguists aware of the existence of data
bases which contain lexical as well as
morphological information about Tigre.

* This information might be useful and could be
made available for further studies and further
development of the language.



Status of the parser

 The Tigre parser is part of a machine translation
project which was first presented at the
“International Conference on Language and
Literature”, Asmara 2000, and which had been
aunched at the Ministry of Education, Asmara,
oy Saleh Mahmud and Klaus Wedekind.

* |In the early stages, the Tigre grammar by Shlomo
Raz has served as a basis. This was supplemented
by informal talks with the late Prof. Raz.

e Starting point was a trilingual Eritrean dictionary,
to which Tigre entries were added.




Transcription

* For practical reasons, the Tigre parser starts
from the Geez script, accepting its limitations.

* So gemination had to be disregarded. Because of this,
the parser produces a larger numbers of ambiguities.

* The input is transliterated into the Latin script
and back again, by means of “visual basic
macros”.

* The next frame shows a few lines from the macro
which changes the Eritrean “Geez Type” syllables into
Latin script letters:



Automatic transliteration

* The Eritrean “Geez Type” syllabary often requires more
than one ASCII symbol for one “fidel” symbol:
 ASCII 68is A Tigre la, but
* ASCII 68 followed by ASCII 234 is A« Tigre lu
e ASCII 70is &\ Tigre |
e (ASCII 32 is space)

 Thus, the “macro” uses command such as these:

If L1 =68 And L2 =32 Then LS ="la" : Goto A2
If L1 =68 And L2 =234 Then LS ="|u" : Goto A3
If L1 =68 And L2 =239 Then LS ="li" : Goto A3

If L1 =69 And L2 =32 Then LS ="laa " : Goto A2
If L1 =68 And L2 =237 Then LS ="le" : Goto A3
If L1 =70 And L2 =32 ThenLS="1": Goto A2

If L1 = 68 And L2 = 247 Then LS ="lo" : Goto A3



Transliteration of some consonants

Cons.
h
I

h
$
K

&
P

S S Xy DS



Transliteration of vowels

ow |

-a
-U
-aa
-l
-€

S TGS

-0



Statistics of the Data Bases

e Currently the parser uses “CARLA” software,
three data bases (one for 32 prefixes, one for

7985 roots, one for 66 suffixes), and “rules”.

* Among the roots, there are about 1300 verbs, 5180
nouns, and 2600 “others” (i.e. 96 prepositions, 79
pronouns, 12 numerals, 75 names, 39 interjections, 13
demonstratives, 50 conjunctions, 362 adverbs, and 779
adjectives), many of them tagged by Saleh Mahmud.

* Another 9200 English entries have been given Tigre
glosses by Abu Harish and Mohammed Idris, but are
waiting to be tagged.



Overview of three data bases

e Hereis a “list” view of the three data bases:

* Prefixes (left), roots (centre), and suffixes (right)
* For “roots” (data base in the centre), four columns are shown:

= BIX]|

\ENG EnglishGI [\TEPREF Tigre [\TEC Tigre%wes L Tigrel[\TEG Tigre [\ENG Eng \TEC Tigre! ~ §[\ENG EnglishGI [\TESUFF Tigre:[\TEC TigreClas »
TrnptPllpt il WA *no field*  |sir**3 Mum Detdibstr rat R
TrnpfP12Fpf i W {4} sty [um Derdibstr2 ral Pl
ImpfPleMpf |t WA fbe clese®6 | Ad] DerGerund W
TmpfPl3Fpf || YA *no field* | drinking®*1 DesivDem? i NN
ImpfPIM |t VA *no field* | market**4 ivDi NN
TrnpfP13Mpt | WA (rét picture Pl
TnpfSg 1pf ! WA *no field® | grammar** PN T sur
InpfSg2Fpf |t VA *no field* |Swes NN AdifAd)
TrnpfSg2Mpt |t WA syaasat  |(POT policy Pl
TrnpfSg3Fpt t WA syaasi A48 political P W
TnpfSg3hpf | WA s'aal *no field* | question™®* WA
TussFlipt n WA s'anat *no field*  |effort**1 Vi
TussPI3Fpf | WA s&id *no field® |Sad WA
TussP13Mpt | W 1-vi tuberculosis W
ussSglpt h h
Tuss3g3Fpt t W *no field* |MNametoft? VA
TussSg3Mpt | WA t aafh’ TE.ch accommod: VA
MEG i WA AdifA] taagat  |® sholt**2 WA
NEGImpw t WA it aaha *no field* |Taha ViV
P p I A taar +Fc business+m VA
Piephct ma 4 taaki Zh, wertical/strai WA
PtcpPass 8] W jtaamm | AR enough™*3 VA
PtepPasshdsS  |u W tagmm | Agege whole VA
RelPron la WA taarik *no field®  |history™**1 Vi

taawlat  |[T1*14 5+ |table VA

t aay *no field* | dear**5 WY

| aayh Uka|*no field*  |dear**7 TussPI3ML

atrplane/aer Juss3gl




The word classes

 There are 12 “categories” (classes) of roots
* They are needed by the “rules” of the Tigre parser

7] Language Model: Tigre *

Text ]ch:tmnar',r Lists ]Cunstralnts Adaptatmn]hﬂllﬁc l

.ﬁ.llnmnrph Propetties
Morpheme Properties
Categaory Classes
Morpheme Classes
Skring Classes
Punctuation Classes
Adjust Gloss CL (Sentr:
Adjust Analysis CL (Ser

¢ Labe
77
& Adj
& Adv
& Aux
& Con
& Dem
@ Intj
@ N
& Mam
& MNum
& Pn
& Prep
v

¢ Comment

Problems
Ldjectives

Ldverhs
duxiliaries
Cconjunctions
Demonstratives
Interjections
Nouns

MNames

MNurbers / MNumerals
Pronouns
Prepositions / Postpositions
Verhs=



Structure of a root entry

 Here is the “entry view” of a numeral:
* English Gloss

‘,File Edit Database Project Tools Wiew ‘Window Help

* .. =8| ]2 <] J | past »| 4| 3| [TigreRootsFull -
\EMG EnglishGloss Sixty
° T|gr|gna YUK NumberOfEniny 29111
VEMC EnglishClass ]
VTIC TigrignaClass Mam
L4 Vs VTG TigrignaGeezSoript (1}
WTIL TigrignalatinScript 554
. VTIR TigrignaFoot 358
* T|gre YTIA TigrignaAllomorphs 553
V1A Tigrignadllomorphs SUsa
YTIP TigrignaP? pl.rone
e (C | ass \TIP TigrignaP? no-gender
VTEC TigreClass Mam
VTEG TigreGeezScoript (1}
()
Geez Scr' VTEL TigreLatinScript 558
VWTEA Tigredllomorphs 553
e |Latin scr. |xre asbicer O g
WRBEXP ArabicExplanation | = el 22l
* ces VWREBEXF ArahicExplanation | ¢ ol sl 31 o)
\FRD Foundinbist = AF 169724
. \FRO Frequency #3TGI
¢ Ara b IC ... Y THS ThesaurusNumber CneTwoThree Cardinals
VOAT DateOfRievision 06Moy/2000




Structure of a prefix entry

* Here is the “entry” view of a verb prefix “we”:

* English Gloss
Impf 15t Ps Plural Prefix

* Number

° Date File Edit Database Projectk Tools Wiew ‘Window Help

||| 4[5 E] | sfke]1] =] B [past

* Allomorphs

n - TEPFY.DB
\VEMG EnglishGloss ImpfPlpf
na WNUM MurmberOfEnty | 90010
‘ \DAT DateOfRevision | 14May /2002
- YWTEA Tigredllomorphs [0/ _(tI[P]
Class conditions \TEA TigreAllomorphs |na / _[P]
Prefix order WTEA TigreAllomarphs [/ N
WTEA TigreAllomorphs | 'n | OK
\TEC TigreClass W
VWTED TigreQrderedadi| -50
Lrr~rr T~ g I




The verb system

* The most demanding aspect in the
preparation of the parser is the verb system,
especially its harmonization with the verb
systems of Arabic, Tigrigna and Beja.

* Presently, the parser of the Tigre verb system
works on the assumption that there are 9
main verb classes with several subclasses.



Cross-classification by properties

* The verb classes are defined by their “properties”:
 auxiliaries
* passives e [2AlLancuzee Model: Tizye = [BX]

Text ]Dictiunary Lists | Constraints Adaptatiun]Misc ]

* i nt ra n S itives Ei?;?nifg:slﬂmperties :" all;:bEI 7 commert = |
orpheme Properties ] pass
Y ¢ Category Classes $ trans
eee Morpheme Classes % intrans
. Skring Cle.nsses § irrecgular
* y-final ([T
' Adjust Analysis CL(Ser [ y—final
() $ v-medial
§ o1 CWCVCW
$ 0z CVCCWCV
e class 01 CVCVCV . veacyCy
$ a1 AcVVCV
* class 02 CVCCVCV o i ety
. % L4 aCVCacvoy
* class 03 CaCVCV . eveevey
$ T3 tCacvCyv
$
e class 03 CVCaCVCV 3 e ceoveey |
§ LTz atCVCOVoY
$ LT3 CacvCv
* class A1 aCVVCV etc. §. b - ™




Some verbs in Latin transliteration

 Here are some verbs from a list of verbs in Latin
transliteration, with English glosses:

* Sak'a work

e Sarh'a describe/advertise
e &aaba make+grow

e &aarafa rest

* &ac'da chaff
* &agna curve



A verb entry with its allomorphs

* Here follows a typical verb entry with verb
allomorphs (rather than skeleton plus infixes)

* “Allomorphs” (TEA) are set up for the
different “aspects” or “tenses” like “pert”,
“impf” etc:

* \ENG accomplish/finish

« \TEG [@ £ | Geez scr.

e \TEL wada | Latin scr.

e \TEA wad perf |4 Tigre Allomorphs for perfect etc.
* \TEA wad impf

* \TEA wd impv



Results of the parsing project

* The rigor of machine parsing has led to a few
refinements of existing analyses.

* One of them is Saleh Mahmud'’s discovery of the
assimilation of 3rd person prefixes before laryngeals
(an areal feature also valid for Beja).

* Here follows an entry illustrating the phonological rule:



Phonology of pharyngeals

* The prefix “Negation” (NEG) has the following

Tigre allomorphs (TEA):
y before Pharyngeals [P]

(.

i not before

l.

| before Non-Pharyngeals [N]

(

- TEPF7.DB

| i.e. glottal stop/hamza

WEMG EnglishGloss
VMUK MumberDfEntey
WOAT DateOtFewvision
VTEA Tigreallomorphs
WTEA Tigreallomorphs
WTEA Tigreallomorphs
WTEC TigreClass
WTEOQ TigreQrderedaAffi
WTEFREF TigrePrefix

O00Z6

13/Mary /2002

y /_[P]

e

i [M]

WA AdifAad] NN
-30

|



Sample phoneme classes

e Several phoneme classes had to be established:
e C consonants

e N Non-pharyngeals

2] Language Model: Tigre *

Text ]Dil:tiunary Lists | Constraints AdaptalinnlMisc I

P Pharyngeals

Label Conkents Cormment

Allomorph Properties § C boeceoe dfghh j ... &all Conso
Morpheme Properties | @ D ds sttt Dentals
Category Classes & v aaaeionun vowels
Maorpheme Classes @ § . HNon-phary
atring Classes & F h h” & ' pharyngea
Punctuation Classes § X bee dfgijkk' ... all Conso
Adjust Gloss CL (Sentr: | § G W Glides
Adjust Analvsis CL(3er | § De d st

§ Pa 3§ e e




Parsing of a sample text

* The parsing of texts is based on the Latin
transcription of the original “fidel” text —i.e.
gemination is disregarded. Here is a sample:

Src File

1%id Telll3el.txt
' id Te2s S.exc
I £t

ins jns fre hlaw. gale fre wad-'adsam 'nde takla lagsaabyom.
' gl masal lobin: brtukaan:; zabib;: maangus wakuk. gale fre

|
[laata 't kadan 'h klk'at hak’ lo. 'gl masal: &akaat; balas:

ik sla. fre kara maangus wabro' ik' &fsbaayil tom. abib
fwalksra laats na'aayi tom. brtukaan walobhin kabaavh tom.
|Eim-rimo knsal banaana hlaw. 'gl thla&owm ot Lumastn lagab!' aw
|fre hlaw. 'gl mwasal brtukaan:; banaana; bre' ik’ balas.
:'gl thla&om ' L&uwnasmm la' igab'aw hlaw. 'gl mwasal lobin. fre
:'gl wad-"'adaam km nabra natfco. fre mnma 'gl nabra nafe:

| larakabkaahu fre bl&at madarat la'asmas’'. 'gl mwasal

frne'ic' . lalthalas fre h'ak'o rakabka =alf 'bh maay 'andfo.




Results of parsing: initial failures

 Words which fail to parse are listed in a LOG file as
“Analysis Failures” (AF)

* The statistics for this text of 7105 words showed a result of
6045 successful analyses, 1060 failures, and 36% ambiguities.

Src Filel Fhonrule Lugw Ample ANA AmpleDLL Log |S5T-Disamb ANA | SENT Disambig Log| PrintANA Log Interlinearl

AMPLE HMessage: #
FOOT DICTICNARY: Loaded 4399 records

AMPLE: A HMorphological Parser for Linguistic Exploration
Version 3.6.5 [(Octokber 17, Z002), Copyright 2002 3IL, Inc.
Compiled Oct 21 2002 09:35:21

Analysizs Performed Sat Feh 02 17:27:05 2003

Input file: C:hCarlah\TeTxtiTeallsel.txt

Jutput file: C:Z\DOCTME~1% Wedekind'y LOCALS~1Y Tewmph CITUDIO, Tigreds Teallsel-ample . ana
AF: thlagom [ thlagom | ]

AF: thlafom [ thlagom | ]

AF: lalthalag [ lalt | bhala& ]

AF: thlafom [ thlagom | ]

AF: 'at'raafka [ 'at | “raafka ]
AT el Tl cman ol cmae 17




Analysis display

* The analysis of each word is displayed in this
pattern:

* analysis by class and gloss (<N fruit>)
e category (N noun)

e property (sg singular)

 word (phonological form “fre”)

“Ya < N type/species >
Yd Jns

Yoeat NN

Yposg

Yo jns

Ya <« N fruit =
“d fre

Yeat NN

D

Yw fre




Interlinear display of the analysis

* Aninterlinear text is produced

* \wrd “word” \decm “decomposition” \ana “analysis”

* Note, for example, the parsing of “hlaw”:
* hl=aw
e exist=PerfPI3M (third person plural masculine)

[E] Teallsel.txt (Tigre) --= Interlinear

Yid TedllZel.txt
Yid Te23 5.txt

151

YLxt
hYuwrd fre ns ins fre hlawr. gale
Yem fre ins ns fre hl=aw gale

hana fruit typefspecies typefspecies fruit exist=PerfP13iM sonmeof**3

Yurd fre wad-"' adaam ' nde
Ydomw fre wad- "' adasm ' nde
hana fruit humantheing/mankind while**a




Sample syntax rules

* Finally, it should be noted that syntactic and
substitution rules have the form shown as

below:

— First line:

* The Tigrigna suffix “and” is changed to a Tigre prefix

— Last line:

7] Language Model: Tigre *

Text lDi[:tiunary] Lists ]Eunstraints Adaptation ll'u'list: ]

=|- From Eritrean
SEMTRAMNS Pun
SEMTRAMS CLF
SEMTRAMS Patt
SERTRAMNS Rule
STAMP Morphe
STAMP Lexical @

= From Tigrigna

P

Rule

Environmenk |+

§ Ttem -CONJand Item
§ Ttem -CONJand Iterm
$ Item -CONJand Item
$ Item -CONJand Item
4 End Set

§ FUT- V > Adw=FUT ¥

—CONJand Item —-CO. ..
—CONJand Item —-CO. ..
—CONJand Item —-CO...
—CONJand > Item C...



References and data bases

 The main reference works were the following:

 Hoefner, Maria, and Enno Littmann, 1965,
,Woerterbuch der Tigre-Sprache”, Wiesbaden

* Nakano, Aki'o, 1982, “A Vocabulary of Beni Amer
Dialect of Tigre”, Tokyo

* Raz, Shlomo, 1984, “Tigre Grammar and Texts“, Malibu

e Access to the Tigre data base can probably be
arranged through Saleh Mahmud.

* THE END



