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Abstract

This paper discusses the word level alignment of lemmatised bitext consisting of the Oratio |
of Gregory of Nazianzus in its Greek model and Georgian translation. This study shows how
the direct and empirical observations offered by an aligned text enable an accurate analysis of
techniques of translation and many philological parameters of the text.
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INTRODUCTION
The original Greek texts of the Homilies of Gregory of Nazianzus (329-390 BC; about this
author, see [Coulie, 1995]) were from early times translated into the different languages of the
Christian East [Coulie, 1994]. This paper offers some conclusions resulting from the analysis
of word level alignment of a bitext composed by the Greek model (called ST “source text”) of
the first homily of Gregory of Nazianzus, and its Georgian translation (called TT “target
text”). This homily, entitled Eig 10 &ywov ITdoya kai €ig v Ppadvtita “On Easter and the
delay” [CPG 3010], was written in 362 AD. The Georgian translation was made by Ephrem
Mtsire (936:93 93069, Ephrem Mcire), also known as Ephrem the Lesser (11" century)
[Doborjginidze, 2009:65-93]. This work paves the way for a broader analysis of
GreekGeorgian translations, especially, but not exclusively, regarding bilingual lexical
correspondences.
The study of the oriental versions of this homily was already initiated in the framework of the
Nazianzos Project (see http://nazianzos.fltr.ucl.ac.be), which ensured publication of critical
editions of Arabic [Tuerlinckx, 2001], Syriac [Haelewyck, 2011], and Georgian [Metreveli et
al., 1998] versions of this text, followed by articles, analysing some aspects of their textual
correspondence and translation techniques (for example in [Coulie, 2000]).
In this context, our goals are the following:
« Offering multilingual digital dictionaries (for simple words) and translation memory
files (for multi-word expressions);
« Offering materials based on the empirical evidence rooted in corpus observations, in
order to contribute to the study of the translation methods used by the authors of the
Christian East.
To reach these goals, lemmatised corpora and text-alignment tools are used.
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I Available linguistic data

1.1 Corpora

The lemmatised concordance of Gregory of Nazianzus’ Greek texts is available through the
Thesaurus Sancti Gregorii Nazianzeni published by [Mossay et al., 1990]. The computerised
data of this thesaurus, recovered and updated for the needs of the GREgORI Project, has now
been gathered in a corpus based on the Unicode encoding standard and on the TEI guidelines.
On the Georgian side, the corpus consists of the Georgian translations of the thirteen homilies
published in the Corpus Nazianzenum. Note that Gregory of Nazianzus’ homilies have been
translated from Greek into Georgian several times by different authors. In the case of this first
homily, the most important translators are the above mentioned Ephrem Mtsire, as well as
Euthymius the Hagiorite (98303089 dosfjdogwo Eptvime Mtacmideli “from the Holy
Mountain”) (+1028) [about this author, see Kazhdan, 1991]. Here, for our first approach, we
have deliberately chosen to use Ephrem’s translation because of its literalness in comparison
to Euthymius’ free style of translation [Metreveli, 1998:XV].

The Georgian version of the first homily by Gregory of Nazianzus was published in
[Metreveli, 1998:2-17] and has been lemmatised by the authors of this paper with the
collaboration of Professor Bernard Coulie. Table 1 lists the frequencies of the words, the
lemmata and the different word-forms attested in these texts.

Words Lemmata Different
word-forms
Homilies corpus (Greek: 46 texts) 220,579 9,684 36,543
Homilies corpus (Georgian: 13 texts) 138,751 — 29,313
Homily I (Greek) 777 340 454
Homily I (Georgian; Ephrem) 640 360 454
Homily | (Georgian; Euthymius) 763 — 471

Table 1. Number of words, lemmata and word-forms in Gregory’s Homilies (Greek texts and Georgian
versions).

1.2 Lexical and morphological tagging

Both ST and TT are lemmatised. Each word is tagged with lexical (i.e. lemma) and
morphosyntactic (i.e. part-of-speech) information. The lemmatisation in Greek follows the
rules described in [Kindt, 2004]; see the website of the GREgORI Project for the part-of-
speech tagset. On the other hand, one can find the lemmatisation principles regarding
Georgian texts in [Coulie et al., 2013]. Texts are processed by lexical look-up (with the
electronic dictionaries of the GREgORI Project) followed by a step of automatic or manual
disambiguation for words corresponding to more than one lemma in the dictionaries; in other
words, each word of the corpus receives a single lemma corresponding to its use in the
context in which it appears. Lexical look-up and disambiguation are made by using the NLP-
software Unitex, described in [Paumier, 2016] (about the role of this software in the project,
see the contribution of [Kindt, 2017] in the present issue).

1.3 Alignment
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ST and TT are then aligned as shown on Figures 1 and 2. Each token of the texts is followed,
enclosed between braces, by its lemma, by a part-of-speech tag and by a sequential
identification number (linked in the data-base to the exact references of this token in the
original text). Alignment is processed with the mkAlign software [Fleury, 2012]. A first
alignment is done automatically; texts are segmented in “translation units” (TU) on the basis
of the punctuation marks used as sentence boundaries (Figure 1).
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viv_{viv.[+Adv.45-0} npootibnu_{mpootinui.V.46-
0} xai_{koi.l+Part.47-0} vpeic {Oueic. PRO+Per2p.48-
0} oi_{06.DET.49-0} koAdg_{kordc.I+Adv.50-0}
Topavvioaves, {tupovvém.V.51-0} ...

TU ST TT
1 foosms_{fidose.A.1-0}
B060b_{3col.1+Adv.2-0} 3s80lss_{3sds0.N+Com.3-
0} Bgbobs_{Bm9b0.PRO+P0s.4-0}
a®oameo_{a®oamen.N+Prop.5-0}
©3H®OLIAgEHYMgobse_{w0ddmoldgdymgwo.V+Part.

2 6-0} bLoymse_{Lodywysa.N+Com.7-0}

35Lgsabamzl_{3sLdsa@mzL.N+Prop@I1+Prep.8-0}
@o_{s.1+Conj.9-0}
©054™36900Lsm3b_{0ogm369dse@mzL.N+Com@I+Pre
p.10-03} 8595, _{0850s0.N+Com.11-0}
39993990mbgb!_{3mGmbgzs. V+Mas.12-0}

Avoaotdoeng_{avactooic.N+Com.1-0} 5003 30Ls_{s0gmdse.N+Com.13-0}

Nuépa, {Nuépa.N+Com.2-0} kal_{xai.l+Part.3-0} ©og_{©ot.N+Com.14-0} ©s_{ws.1+Conj.15-0}

1_{0.DET.4-0} apy_{apyi.N+Com.5-0} @3b5580_{sls53380.N+Com.16-0}

Sk, {6e€10¢.A.6-0} kol {kai.l+Part.7-0} 356 _8 o A 17-0 1+Coni 18-0

3 | Aapmpovbdpev{Aopmpive.V.8-0} tii_{6.DET.9-0} 0% _{20x8.A. } ©>_{ca.1+Conj. }
mavyopet, {maviyopie.N+Com.10-0} 296306fyobogom_{a60@fgobgds.V+Mas.19-0}
xod_{xai.l+Part.11-0} 36g0sbs_{36gdsa.N+Com.20-0} cs_{cs.1+Conj.21-0}
aAAovg_{aAM wv.PRO+Rec.12-0} MH00gHmsL_{Homog@omsl.PRO+Rec.22-0}
nepurtuEdpeda{nepticcn.V.13-0} "89309)38690;"_{89(3)3dmds.V+Mas.23-0}
sinopev, {Myn.V.14-0} 336 Jmsm_{6dwds.V+Mas.24-0}
dSsX(Eoi,_ﬁdSSXQOQ,N+C0m;15-0} K(l‘lf{l(ai.HPart.lG- 3858m3egmd3>_{0858mdveg@s. V+Part@1+Part.2
0} toig_{0.DET.17-0} mucodowv_{pucéw.V.18-0} 5-0} Beggbors, {Bv196.PRO+Pers.26-0}
ﬁudg,_{ﬁueig.P_RO-ﬁ-Perlp.19-0} u_{un.1+Neg.20-0} B {Bon 4P Y_t 270 . 6.1+ Adv.28-0
811_{6T.1+Conj.21-0} toic_{6.DET.22-0} 0{b0)1+Part.27-0} oegb_{eagh. I +Adv.28-0}

4 | 5 (516.1+Prep.23-0} ayamy{Gyamn.N+Com.24-0} | B0gao®eobsmzb_{logas®o@mzb.N+Com@I+
1t_{11¢.PRO+Ind.25-0} nenomxdorv, {noién.V.26-0} Prep.29-0} slidg_{®s0.PRO+INt.30-0}

A_{A (xai).1+Part.27-0} nenovboor _ {ndoyw.V.28-0} 9mgdgos_{8mddgwo.V+Part.31-0}
96¢_{56v9.1+Conj.32-0}
3900mbmgeoms._{dgdmbygmero.V+Part.33-0}

oLYYOpNoOuUeV_{ovyxwpin.V.29-0} mdvta_{ndg.A.30- | gmbomo_{89bmds.V+Mas.34-0}

5 0} Tﬁ_,{é-DET-3EI-'O} gmgz9wo_{ymggwo.PRO+Ind.35-0}
avaotdoer_{aviotaoic.N+Com.32-0} 5003Msbs,_{500p0d50.N+Com.36-0}
ddpev_{didmu.V.33-0} 3Lggo_{3gds.V+Mas.37-0}
c,myyvo')unv_,{cvyﬁ{vd)un.N+C0m.34-0} 390393999,_{d03939d52.N+Com.39-0}

GAMAoLG, _{aAdiAov.PRO+Rec.35-0} H096ml_{1Hm0gHmsl.PRO+Rec.38-0}

&yd_{8y®.PRO+Perls.36-0} te_{te.I+Part.37-0} 0. 30 PRO+Pers.40-0

6_{6.DET.38-0} tupavvnBeic_{tvupavvéw.V.39-0} 9_{9. ers. ¥

v {6.DET.40-0} koAiv_{koAoc.A.41-0} 300dqogMgdwdsb_{d0ddwseghgdwero.V+Part.41-0}

Topavvido, {Tupavvic.N+Com.42-0} 30000 80ws3Mg00ms,_{39000@8dewsgmgdsa.N+Com.

6 | tovt0_{oVtoc.PRO+Dem.43-0} yop_{yap.I+Part.44-0} | 42-0} 5356_{oa0.PRO+Dem.44-0}

650900v_{658g0mv).1+Conj.43-0} of_{sf.1+Adv.45-0}
893bdobgd,_{89dobgds.V+Mas.46-0}
©5_{0.1+Conj.47-0} 096, _{ogwgb.PRO+Pers.48-
0}

30000¢3d53M09dvYms._{39000¢8desgmgdwyemo.V
+Part.49-0} ...

Figure 1. First (‘sentence”) alignment.

A second alignment process is done manually in order to identify more specific “translation
units”, as close as possible to the “lexical units” (Figure 2). This word-by-word alignment
process will become increasingly automatized when all the resources, such as translational
memories will be exploited.
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TU ST TT
1 fdooms_{fdowse.A.1-0}
Bme0ob_{dm®ob.1+Adv.2-0} 9s90bs_{853s0.N+Com.3-
0} Bmgbols_{Bw9b0.PRO+P0s.4-0}
2M0ameo_{a®oymen.N+Prop.5-0}
©3O®0obIgEYmgeobse_{w0ddomoldgdymgeo.V+Part
2 .6-0} bLoymse_{Lodywmsa.N+Com.7-0}
35Lgsabsmzl_{3sUdse@omzL.N+Prop@I+Prep.8-0}
©>5_{s.1+Conj.9-0}
©59m36900Lsm3L_{ogmgzbgdse@omzlb.N+Com@I+Pr
ep.10-0} 35850, _{3s3s0.N+Com.11-0}
397937960mbgb!_{39Hmbgzs.V+Mas.12-0}
3 | Avaotdoewg_{aviotacic. N+Com.1-0} 50aM3obs_{smoymdso.N+Com.13-0}
4 | quépa, {fuépa.N+Com.2-0} ©o0g_{ow& N+Com.14-0}
5 | xai_{xoi.l+Part.3-0} ©>_{s.1+Conj.15-0}
6 |1 {0.DET.4-0}
7 | apyn_{&pyn.N+Com.5-0} ©3L5®580_{@olsdsdo.N+Com.16-0}
8 | 8k, {8eE16¢.A.6-0} s6OxMg_{8s0x . A.17-0}
9 | xai {xoi.l+Part.7-0} ©>_{s.1+Conj.18-0}
10 | AopmpovBdpev {Aapmpive.V.8-0} 296306 Fy0bgo_{g9686Fy069ds.V+Mas.19-0}
11 | tfi_{o.DET.9-0}
12 | mavnyodpel, {maviyvpic.N+Com.10-0} 36905L5_{369ds0.N+Com.20-0}
13 | xai_{koi.l+Part.11-0} ©s_{o.1+Conj.21-0}
14 | dAiovg_{dAMiwv.PRO+Rec.12-0} MH00gONL_{r)Omogmomsl.PRO+Rec.22-0}
15 | nepurrvéopeba’_{mepurtvcom.V.13-0} "8930)3069m;"_{89¢)3dmds.V+Mas.23-0}
16 | sinopev, {éyw.V.14-0} 336dms00_{6g85.V+Mas.24-0}
adehpoi,_{60erpog.N+Com.15-0} koi_{xai.l+Part.16-0} | 38s8mdmagmsgs_{0850mdmang@gs. V+Part@1+Part.2
17 | toig¢ {6.DET.17-0} woodow_{pcéw.V.18-0} 5-0}
Nuag, {Nnueic.PRO+Perlp.19-0} Bmgbos,_{Be96.PRO+Pers.26-0}
18 | wi_{w.1+Neg.20-0} By {Bey.I+Part.27-0}
19 | 8t {ét.1+Conj.21-0} @96_{mqqb.1+Adv.28-0}
20 ‘fOTg_{é.Dl,ET.ZZ-O} S {&4.1+Prep.23-0} Logoe®meobsmzl_{Logms®mmo@mzb.N+Com@I+
Gyémnv_{dybmn . N+Com.24-0} Prep.29-0}
21 | ©_{tic.PRO+Ind.25-0} ®3b99_{Gs0.PRO+Int.30-0}
22 | memomkoow, {morm.V.26-0} dmgdgoms_{dmddgeo.V+Part.31-0}
23 | fi_{# (xod).I+Part.27-0} 56¢9_{5Bv9.1+Conj.32-0}
24 | memovboor_{mnaoym.V.28-0} 9gdmbrygrms._{899mbrgmeno.V+Part.33-0}
25 | ovyyopiocouey_{cvyyopén.V.29-0} 99mbomor_{896mds.V+Mas.34-0}
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TOPAVVIOAVTEG, {Tupavviém.V.51-0}

26 | mavto_{mdg.A.30-0} gmggeo_{ymggewo.PRO+Ind.35-0}

27 | tii_{6.DET.31-0}

28 | avaotdoer _{avaoctacig. N+Com.32-0} 50MB3Ls,_{s0@gmdse.N+Com.36-0}

29 | ddpev_{didwu.V.33-0} 3b900_{(3995.V+Mas.37-0}

30 | ovyyvounv_{cvyyvopm.N+Com.34-0} 80¢9390s,_{80®939052.N+Com.39-0}

31 | éAndoig,_{dAMAov.PRO+Rec.35-0} MB®ogOML_{9Om0gmmsl.PRO+Rec.38-0}

32 | &yd_{&yd.PRO+Perls.36-0} 89,_{89.PRO+Pers.40-0}

33 | te_{re.I+Part.37-0}

34 | 6_{0.DET.38-0}

35 topavvnOeig_{tupavvéwn.V.39-0} g(})86@036)36«3@856_{8086@03@36‘3@0.V+Part.4l-

36 | tv_{6.DET.40-0}

37 Kodv_{kor66.A.41-0} topavvide_{topavvig. N+Com.42- | 39;0@8demsgtgdoms, {3900ddwsgegdse.N+Co
0} m.42-0}

38 | todto_{obtoc.PRO+Dem.43-0} 5856_{og0.PRO+Dem.44-0}

39 | yop_{ydp.I+Part.44-0} 50900w)_{6s990m¢.1+Conj.43-0}

40 | viv_{vdv.I+Adv.45-0} of_{of.1+Adv.45-0}

41 | mpootidnu_{mpootinu.V.46-0} 993L30690,_{89d069ds5.V+Mas.46-0}

42 | xoi_{xai.l+Part.47-0} ©>_{s.1+Conj.47-0}

43 | opeig_{ousic.PRO+Per2p.48-0} 030996, _{07g996.PRO+Pers.48-0}

44 | oi_{6.DET.49-0}

45 KoA®dG_ {koh@dc.I+Adv.50-0} 3990dszM9dms._{30000¢8dws36Mgdwemo.V

+Part.49-0}

Figure 2. Second (‘lexical’) alignment.

The Georgian translator Ephrem the Minor belongs to the so-called “hellenophile” school.
This literary trend adopts the principle of formally equivalent translation [Doborjginidze
2009:65-90], almost slavishly reproducing all the particularities of the source language,
leading to the translation being positioned as close as possible to its model. Accordingly, the
source and target sentences of this bitext enjoy a very similar structure, to the point that their
respective segments may be delimited along the same boundaries. Therefore, the translation
units frequently link one word of the ST with one word of the TT:

TU‘

ST

‘ TT

4 ‘ﬁuépa,_{ﬁpépa.N+Com.2-O}

Despite this, several other cases are also possible:
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« two words from in ST are translated by one token in TT:

TU ‘ ST ‘ TT

37 koAnv_{xarég.A.41-0} 39900¢33Ws3zMgdoms,_{39000wddwsgmgdsa.N
topavvida,_{topavvic.N+Com.42-0} +Com.42-0}
«a word from ST is omitted in TT:

TU ‘ ST ‘ TT

6 ‘ f_{6.DET.4-0} ‘

The article 1y is omitted in TT because this part-of-speech does not exist in Georgian.

« the word order may be different between ST and TT:

TU ST TT

29 | ddpev_{didmu.V.33-0} 3bggo_{3390s.V+Mas.37-0}

30 | ovyyvounv_{cvyyvoun.N+Com.34-0} 80(9390s,_{80®939050.N+Com.39-0}

31 ardotg,{aAMrov.PRO+Rec.35-0} 90009O0L_{MOH0gOHmsL.PRO+Rec.38-0}

Here, in TT, the translator did not respect the word order of the ST and altered the sequence
of the noun and pronoun. This change explains the discrepancy between TU numbers and
identification numbers.

The result of the alignment process is saved in a Translation Memory eXchange file (.tmx)
called ‘bitext’. This TMX format is extended from the XML format, as shown below:
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<body>

<tu>

<tuv xml:lang="EL">

<seg> Avaotdoeng_{aviotooic.N+Com.1-0}
</seg>

</tuv>

<tuv xml:lang="KA">

<seg> s50amdols_{swamdsa. N+Com.13-0}
</seg>

</tuv>

</tu>

<tu>

<tuv xml:lang="EL">

<seg> fuépa,_{nuépa.N+Com.2-0}
</seg>

</tuv>

<tuv xml:lang="KA">

<seg> wg_{ow&.N+Com.14-0}
</seg>

</tuv>

</tu>

<tu>

<tuv xml:lang="EL">

<seg> kai_{xai.l+Part.3-0}
</seg>

</tuv>

<tuv xml:lang="KA">

<seg> o_{qs.1+Conj.15-0}
</seg>

</tuv>

</tu>

<tu>

<tuv xml:lang="EL">
<seg>1_{6.DET.4-0}

</seg>

</tuv>

<tuv xml:lang="KA">

<Seg>

</seg>

</tuv>

</tu>

<tu>

<tuv xml:lang="EL">

<seg> apyn_{apyn.N+Com.5-0}
</seg>

</tuv>

<tuv xml:lang="KA">

<seg> obododo_{slsdsdo.N+Com.16-0}
</seg>

</tuv>

</tu>

<tu>

<tuv xml:lang="EL">

<seg> de&ia, {6e16¢.A.6-0}
</seg>

</tuv>

<tuv xml:lang="KA">

<seg> doGxmq_{dsbx.A.17-0}
</seg>

</tuv>

</tu>

This bitext is then loaded into the database of the GREgORI Project and processed with
specific software, allowing to edit the bilingual concordances and create the bilingual
dictionary or ‘translation memory’. Figure 3, below, shows a bilingual Greek-Georgian

concordance of the verbs amodidwut and didwyut.
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1 &mobidw
1 1 dmodidp

GRNAH,1,35,307,B,12
GRNA H.1.LKAT.EPHR.4.7.13

6 Oibwom {V}
1 1 Sibc1w
GRNA,H.1,35,400,A.5
GRNA H.1L.LKAT.EPHR.59.11
1 1 Sibwav
GRMA.H.1,35,400,B.4

GRNA,H.1.KAT.EPHR.6.10.5

1 2 5

GRNAH.1,35307,A1

GRNAH.1KAT.EPHR.23.22
1 2 5¢

GRMNAH.1,35397.C6
GRNA,H.1.LKAT.EPHR.5.8.3

{v}]

v 1 03abgbege

fp&g almouc 10 TG TaToy G kTipa kai eikeoTaTov-
nagio LB, MdsdomuBgLn w5 mezligho BmBiagbn pIGmOLS,

1 Bogaob

TPOC EQUTOV KATE KEIPEVOUC £V TG THE dpapTiag TTcdpatt. [Tavra
JmBegostgho prmanlss @igMEmAnamgdslss BoBs. gmggmo

1 Boaugdl

6 Tibeic v yuynv Omép TV TpoPfarwv: kai Simhoiv avl” amhob
cosliogil byels gbmgsHmsozh s BRmbans Axhdogobs Bom

1 Bodggl

KOQUVOTIOOT) T TVEUpaTt Kai ToV xaivav évbuoag dvlpoov,
500035, 830 5boer F9eal Lmemooms o sbomo Boa 3o30 B88rbmb.

1 Begymagh

fmreidn xaxeiveg &1 fpac avlpwroc. Mpooéhafis 10 yeipov iva
goboaopsb opoEs Rmgborgl 356. Boomer wiosfglo, Hoama

1 mgmBagds (V4 Mas}

amobdpey T ikovi 10 kaT sikova yvopiowpey fp@v 0 GElopa TIPNowWpEY TO ApYETUTIOV
bRl bagls baggdon, gnaBim dsdnao Brghn. 3adng Gbagm Labob mobubsdls,

4+ 803 [V+Mas}

Gibote Tic wavta kapTogopeitw T@ SovTt Eautov Autpov UEp fpdv kai dvraMaypa-
Bogaob gobdg. ymggmo Buyman BnuGarms mogobls Bo8gdgmbe Lajkm Brgbos o

4 Bogds [V+Mas}

Gibwowv Upiv faqutdv: kai moisitar Ty Pakmpiav Tob yipwg Baxmpiav Tol Tvelpartog: kai
o308 orggh sglis vzl s Syeml bodgfols 3Bl 3mgBeb Lgmols 5

4+ Bogds [V+Mas}

&é i) kauvi) xTioe Toig kata Ocov yevvepEvaig Thaomy dyabov kai Sibdokalov Xpioté
© Bradoc

808pab sboembs odaogdHealo L L BeigBar0aco 390000ms00 5
1 Beszgds [V Mas}

5@ 10 PehTiov- EmTwysuoey fv” fpeic Ti) fksivou TTwysia Thoutiowpev: Souhou poppiv
Bl "Esglo:” syt 35, Haaos Brgh Babnos bogmsbs30oms

1 1 Sipev 1 gleoe 1 98> {V+Mas}

GRNAH.1,35,306.4.7 TETOMKOTY, T TemovBaot: ouyywpompsy TAVTa T AvaoTaoE
Berdgreen 2By Bgdebrgamma. Bynbene gogame somyedlbs

Gopev auyyvepny aAnlorg, ey e 6 TupavvnBeic Tiv kakiv Tupavvida TolTo yap viv

GRNA,H,1,KAT.EPHR,1,L5 LI TN ., 87, B8 SRoms, Fulorn

LG (L B Jo <

1 1 Schor 1 Bobagl 4+ BogBs {V+Mas}

GRINAH,135400.4,7 1§ Gévm Eautdv Mutpov Utép Apdv kai dvidMaypa- Gwos 6& olbdiv Tololtov olov tautdy Tol puaTnpiou ouviévia kai &t éxeivov Tavta doa

GRNAH,1KAT,EPHR59.13 a3k Fraghos @3 LiBoGaamma. brmm 3ahG ofeo Gua Bolagl ghagomsmo, gomst mige ozlo LanmuBurmal BgBmdgmo @b Babmzl gmagmls

Figure 3. Bilingual Greek-Georgian concordance of the verbs dmodidmiu and didmpu.

This method and these tools provide scholars with linguistic observations directly rooted in
bilingual data, offering reliable information for the study of translation methods. It is indeed
possible to systematise and to point out evidence showing the strategy used by translators to
convey the linguistic features of ST towards new linguistic frameworks. This allows to see
how terms or expressions are received in another cultural area. Every translation unit can
represent an accurate piece of knowledge about translation methods adopted by a person or
literary schools, in a given place and at a given time.

It is obvious that the alignment and morphosyntactic annotation enable extracting information
as much exactly as possible in comparison with common methods used in translation studies.
Indeed, one should take into consideration that in this case we are dealing with the evidently
different languages marked by quite distinct morphological and syntactic regulations: Greek
and Georgian are belonging to the different family of languages, Georgian enjoying by
agglutinative structure and the complex verbal morphology, features rendering it significantly
different from Greek language. On the other side, we are dealing here with the ancient and
critically edited pair of texts based on the study of whole manuscript tradition.
Consequentially, we use the reconstructed texts, both, as model or translation. This is
different from the contemporary ST-TT pairs of texts, where the strictly formal dependence of
the TT on the ST is obvious: indeed, there we deal with immediate filiation between these two
concrete items. Consequentially, these two factors, namely, the structural dissimilarity of
Greek and Georgian languages, combined with the peculiarities inherent to the state of
conservation ad reconstruction of the ancient texts, make the automatic detection of the
related equivalent units from the St and TT harder within the Old Greek and Georgian bitext.
Moreover, there are no plenty of studies in the field of digital humanities dedicated to this pair
of languages. We do not have the necessary tools, data-bases or case studies to reuse for such
research which is taking its very first steps now. Even more importantly, the Georgian
language still poorly provided by software tools.
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All this results in a need of the well annotated bitext. Morphosyntactic tagging is, in such
case, an indispensable step to provide exhaustive information about each unit of bitext
enabling, therefore, precise and well specified requests and accurate extraction of information.

In addition, one needs to take into consideration that for our purpose the identification well
discriminated and equivalent units from ST and TT is essential, since the project GREgORI is
conceived for philologists editing ancient texts and studying ancient translational technics.
The ancient models are systematically translated many times by different translators using
different translation technics: this makes the link between the ST and TT subtle and variable
as the case might be. These subtleties must be accurately discriminated thanks to the
morphosyntactic tagging, since this is the main purpose of the GREgORI project.

Summing up, the morphosyntactic annotation and alignment enable detection of related units
within the bitext given that our study is aiming to the highest philological precision. These
strategies are indispensable for supporting the accurate extraction of information when
general context related to this bitext is marked by scarcity of the comparative studies, by
lacking software tools for the ancient languages and, and by the usage of morphosyntactically
quite distinct pair of languages.

Il Case studies

2.1 Lexical equivalence

As noted before, the bitext offers a formally equivalent translation of a high degree of
precision. This often leads to two consequences in TT: a very low level of terminological
fluctuation and the creation of neologisms.

2.1.1 A very low level of terminological fluctuation

We generally observe a strict terminological correspondence between ST and TT. Usually, no
fluctuation occurs when translating ST’s terminology in TT, even for frequently used terms.
For example, the occurrences of avamovoilg (N+Com) (1-2), used twice in ST, are only

rendered by the word 9s6Lwg69dsa (N+Com) in TT, despite synonyms being available for
this lexical unit.

@ Kad gig TNV €xelbev avamavowy [PG 35, col. 401A].
5 39bsbS 2oblsrynbgdslss
da munasa gansuenebasa
“du repos qui (nous attend) la-bas” [SC, p. 82, 8 7, I. 22]
“unto the (heavenly) rest” [Shaff, 2007:204]

2 éni Héatog dvamaveemg éktpepdpevol [PG 35, col. 400D]
BOHOowbo fgsms bgws gsblvygbgdolisos
zrdilni ¢qalta zeda gansuenebisata
“nourris pres des eaux du repos” [SC, p. 80,87, 1. 7]
“being fed by water of refreshment” [Shaff, 2007:204]

The lemma pvotmprov (N+Com) (3-4), used three times in ST, is always translated by the
same Lsogwyderme (N+Com) in TT.
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3) Mvetiprov £xpioé pe, puotpio pukpov dreyodpnoa [PG35, col. 396B]
L50demdsb dgbem dg, Lsowydanmls d30MgE 356399mMY
saidumloman mcxo me, saidumlosa mcired ganvesore
“j’ai regu I’onction du mysteére, j’ai manifesté un certain recul devant le mystére” [SC, p. 74,
§2,1.1]
“a Mystery anointed me; | withdrew while at a Mystery” [Shaff, 2007:203]

(@) puotpio kai cvvelsépyopon [PG35, Col. 396B]
L50IEMULOES 0565 Ggdmgoen
saidumlosaca tana semoval
“je reviens avec le mystére” [SC, p. 74, 8 2, 1. 2]
“now | come in with a Mystery” [Shaff, 2007:203]

2.1.2 Creation of neologisms

The other consequence of the formally equivalent translation is the rise in TT of neologisms.
Some of them, being constructed in the same way as their Greek models, are contrived,
unnatural words in Georgian. They are reproducing their model slavishly, accurately
reflecting Greek structures alien to genuine native usage. This is for example the case of
napépyxopar (V), rendered by osbsffo@omads (V+Mas) in (5):

(5) Kod Nuas wapfrev 6 dlobpevwv [PG35, col. 397A]

5 Bm9b msbsfotm3s dmalmggero

da ¢uen tanacarguqda

“I’exterminateur est passé a coté de nous” [SC, p. 74, 8 3, 1. 2]
“and the (Destroyer) passed us over” [Shaff, 2007:203]

Or amodidm (V), translated through ¢3+6393s (V+Mas) in (6):

(6) amoddpev Tij €ikdvi 10 kot~ gikdva [PG35, col. 397B]

3963539 oGS bo@gdoa
ukunvscet xassa xarebaj

“restituons & I’image ce qui est de I'image” [SC, p. 76-77, § 4, . 9-10]
“let us give back to the Image what is made after Image” [Shaff, 2007:203]

In the first example (5), the word msbs-fotm3cs begins with the element msbs- “with”,
which is used as a postposition in Ancient Georgian and never to build verbs. Its use as
though it was a preverb, in combination with a conjugated form of a verb, is not natural.
Instead, it is a slavish reproduction of the preverb mapa present in the Greek form mopfAfev.
Similarly, v»346-3b39m, in (6), is faithfully reproducing the structure of amo-dduev (see
Coulie, 2000:255).

Consequently, lemmata corresponding to such lexical units (0obs-xw)o6b3930m©Y, 0obs-

30000900, Mbs-s39x83mey ect.), including analysed «¢3mbzqds ukuncema are not
recorded in the dictionaries of Ancient Georgian — see (Abulaze, 1973:175-178). [Coulie,
2000:255] draws attention to the fact that these terms are paraphrased in other ways by the
other translator, the above-mentioned Euthymius, who respects more closely the natural
functioning of the Georgian language.

2.2 Lexical variations

2.2.1 Terminological fluctuation

11
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In spite of the principle of a formally equivalent translation, it must be taken into account that
any translation shows at least a few instances of terminological fluctuation. For example,
aidéouog “respectable, venerable”, occurring twice in ST, has been translated in two different
ways in TT. Its first rendering, in (7), is the adjective goblszMormdger gansakrtomel “fearful,
frightening”, while its second instance, in (8), is the locution ©o®L 3s@ogmosa girs pativtaj
“worthy of respect”.

@) M oppayig eoPfepd kol aidéerpog [PG35, col. 397A]

5 893900 Lsdobger s gabliszMomgen
da becedi sasinel da gansakrtomel

“le sceau lui a inspiré crainte et respect” [SC, p. 74, § 3, . 3]
“the Seal was dreadful and reverend” [Shaff, 2007:203]

(8) 1 o kel kai aidéorpog [PG35, col. 400C]
3530mbsbo 1530 s WO 35¢ 03050
patiosani tavi da girs parivtaj
“cette téte précieuse et respectable” [SC, p. 80,8 7, I. 2]
“this honourable and reverend Head” [Shaff, 2007:204]

2.2.2 Failure of word-by-word correspondence

A correspondence between the units of ST and TT does not necessarily imply that strictly one
token on the one side is equivalent to another one on the other side. Translation equivalence is
a relation between two units with the same meaning from both sides but, obviously, word-by-
word correspondence is sometimes impossible to achieve, as in (9-10).

9 adelgoi koi 1ol poodow [PG35, col. 396A]
3059390939
3mamosuletaca
“(appelons) fréres ceux-la méme qui nous haissent” [SC, p. 72, 8§ 1, I. 3]
“(let us say) Brethren, even to those who hate us” [Shaff, 2007:203]

(10) Vv kaAnv tupoavvida [PG35, col. 396A]
30000IIWH3MGOOMS
ketilmslavrebita
“de cette belle tyrannie” [SC, p. 72,8 1, |. 6]
“for the noble tyranny” [Shaff, 2007:203]

In the case of (9), the best solution for identifying bitextual pairs in this case would be to use a
more accurate lemmatisation on the Georgian side, indicating that the root dds-0cmdwmaeryg is a
composite root consisting of two different elements, such as noun and verb (participle): dds-
3zma- “brother” and -0mdwerg -mozule “one who hates”. Similarly, in (10), 3900¢»-
ddgagmgdomos brings together the elements 3gomoqr ketil “good” and 9deroggdoms
mslavrebita “in a coercive way”.

[ST] PRO+Pers+V vsV [TT]

A conjugated verb accompanied by a personal pronoun in ST often matches with a conjugated
verb in TT, without a personal pronoun. In Georgian, pronouns are directly included in the

verbal structure through an appropriate morphological mark. In (11), the morpheme 8- m- in
3s0Mmoemdo m-abralobt is the equivalent of the Greek pronoun pou In other words, the
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Greek personal pronoun will no longer be present in the Georgian translation, leading to the
frequent asymmetry of this type.

(11) pot pépgoisbe [PG35, col. 396A]
353G Mdm
mabralobt
“au cas ol vous auriez quelque reproche a me faire” [SC, p. 74, 8 1, 1. 9]
“if you had cause to blame my tardiness” [Shaff, 2007:203]

2.3 Symmetrical equivalences

[ST]V = V+Mas [TT]

[ST] N+Com = N+Com [TT]
[STIA=A[TT]

[ST] PRO+Rec = V+Mas [TT]

Unsurprisingly, in most bitextual pairs, each term pertains to a similar morphological category
inSTandinTT.

akovm_{dakovm.V} vs gbdgl_{bdgbs.V+Mas}

nuépa_{nuépa.N+Com} vs owg_{oot.N+Com}

de&lo_{0e&106.A} vs Botrxg_{0obrxme. A}
arrovg_{aArniov.PRO+Rec} vs »emogmmsl_{mémogdoo.PRO+Rec}

2.4 Asymmetrical equivalences
[STIA=V+Part [TT]

We emphasise below some asymmetrical equivalences from the Greek-Georgian bitext. The
correspondence [ST] A = V+Part [TT] is frequently attested, and is justified on the linguistic
level as well; a Georgian lexeme being morphologically a participle is often performing the
function of an adjective qualifying the name in the sentence [Coulie et al., 2013:183-184].
Some grammars categorise such words as “verbal adjectives”. However, given that from a
morphological point of view these units are clearly participles in Georgian, we opted to label

them as “V+Part”, as seen in dyoBov_{ayaboc.A} vs 3gmowo_{3gmocro. V+Part} in (12):

(12) mAdoty ayadov [PG35, col. 397A]

8md39o© 3900wsE

mokmedad ketilad

“un bon modeleur” (SC, p. 74, 8 2, |. 6)
“as a good modeler” [Shaff, 2007:203]

The word 3go-og-o shows the morphology of a past participle, based on a verbal root
300090-s “doing, performing, realising”, with the morpheme -o¢»- proper to past participles,
and the nominative case ending -o (participles can be declined in Georgian). Thus, 3go-og»-

o has a meaning of “done, performed”, but the unit is used as an adjective with the
extensional meaning of “good, well done”.

[ST] N+Com = V+Part [TT]
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[ST] I+Adv = V+Part [TT]

[ST] I+Adv =A[TT]
[ST]A=N+Com [TT]

[ST] PRO+Refls = N+Com [TT]
[ST] I+Part = 1+Conj [TT]

Applied to the case of substantivised participles in Georgian, the asymmetric equivalence
[ST] N+Com = V+Part [TT] makes sense. Concerned Georgian tokens exhibit a clearly
participial morphology and despite their substantivised character, they are still nevertheless
labelled as participles, such as krfjpo_{xtijpa.N+Com} vs dmbogqdo_{0mgqds.V+Part} in
(13) [Coulie et al., 2013:184]:

(13) 10 TYIdToToV Oed KTijpa kol oikedtatov [PG35, col. 397B]
353 0mbglo s MmzLgLo BmbBoggdo WIG MO
upatiosnesi da utwsesi monagebi gmrtisa
“le plus précieux aux yeux de Dieu et le plus proche de lui” (SC, p. 76, § 4, 1. 8)
“the possession most precious to God, and most fitting” [Shaff, 2007:203]

The form dm-bs-390-0 is a past participle from the verb dmgqgds mogeba “to earn, to get, to
win something”. The word dmbspgdo monagebi means “something that was obtained,
earned” leading to the meaning of “goods, properties”.

Adverbs in ST are widely affected by asymmetrical renderings in TT, and the following
formulae are common:

[ST] I+Adv = V+Part [TT]
[ST] I+Adv = A [TT]

Indeed, a considerable number of adverbs in Georgian is formed through inflecting adjectives
and participles in the adverbial case. This relates in particular to the so-called adverbs of
manner characterising the manner by which the action expressed by the verb is performed.
They are considered as “derivative” adverbs, in contrast with the “primary” ones. We tagged
as “adverbs” only “primary” forms, while “derivatives” — being adjectives or participles
declined in the adverbial case — are merely considered as declined adjectives and participles,
and are labelled as such, e.g. xaBapdc_{xabopdg.1+Adv} vs jdosw_{{dosa.A} in (14)
[Coulie et al., 2013:192-194]:

(14) onuepov KaBapdg épvyousy Alyvrrov [PG35, col. 397A]

b ffBo@se 3963039600 gpz3dom

dges ¢midad ganvilyvenit egwprit

“aujourd’hui nous avons échappé totalement a ’Egypte” (SC, p. 74-76, § 3, |. 4-5)
“today we have clean escaped from Egypt” [Shaff, 2007:203]

The adjective jdocoa ¢cmidaj “pure” has been put in the adverbial case (fdo-sc ¢mid-ad),
which enables to express the meaning of “purely”.

Similarly, the participle 3gomocero ketili discussed above, once put in the adverbial case, will
express the meaning of “well, nicely, pleasantly”, and its matched pair in the ST will be an
adverb, such as kaAdc_{xardgs. 1+AdV} vs 3gmomow_{3gmowo.V+Part} in (15):

14

Journal of Data Mining and Digital Humanities http://jdmdh.episciences.org
ISSN 2416-5999, an open-access journal



http://jdmdh.episciences.org/

(15) 10 Kah@g mowaivesbon [PG 35, col. 400C]

3000050 fFyboggdsbs

ketilad m¢gsilebasa

“bien conduire au paturage” [SC, p. 80,87, 1. 7]

“to nicely drive to the pasture” [translated by the authors]

It is thus generally true that an adverbial form of an adjective or participle in Georgian will
correspond to an adverb in many other languages.

[ST] A=N+Com [TT]

Similarly, the genitive case of the common names in TT will quite often express the same
meaning as the adjectives of ST:

MOtvang_{Ai0wvog. A} vs Jgoboms_{dgoe.N+Com}
copkivaig_{oapkivog.A} vs ediEmsbo_{3memEo.N+Com}

[ST] PRO+Refls vs N+Com [TT]

The Georgian noun ovsgo tavi “head” is often used in the function of reflexive pronoun, a fact
that will also generate a frequent asymmetrical equivalence, since the usage of a reflexive
pronoun is common, such as in (16):

(16) pootnpio pkpov dreydpnoa 6cov Epavtov émokéyoctat [PG 35, col. 396B]

LooEwydermbs d30MgE 396390mMg MomEab Mmagols 4ob3wswdog

saidumlosa mcired ganvesore raoden tavis gancdadmde

“j>ai manifesté un recul devant le mystere, le temps de m’examiner” (SC, p. 74, 8 2, 1. 2)

“I withdrew a little while at a Mystery, as much as was needful to examine myself” [Shaff,
2007:203]

Yet many other situations of asymmetry are frequent, especially with “functional” words that
are differently classified in the grammar of the respective languages of ST and TT. For
example, the widespread word «oi is tagged as a particle in Greek while its Georgian

equivalent, s, is considered a conjunction: kai_{xai.l1+Part} vs cos_{co.1+Conj}.

111 Conclusion

The work on word-level alignment between the Greek and Georgian texts of the first homily
of Gregory of Nazianzus was carried out in the framework of the GREgORI Project. This
work complements the previous studies focused on the analysis of techniques of translation
from Greek into the different languages of the Christian East. This method — being based on
the direct and empirical observations offered by an aligned bitext — enables systematising
those previous researches. Applying the same method to the twelve other already published
Georgian homilies, a corpus of 138,741 words, is the next step. Of course, increasing
bilingual data consisting of previously identified TU-s will allow for an ever increasing
automatisation of the alignment process. Other alignment strategies, such as statistical
methods, will be tested before being applied to new texts. At the same time, the GREgORI
Project is beginning to run the same methodology on the versions of the works of the
Theologian translated into other languages of the Christian East.
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