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Abstract

The subject of this work is a study of artificial intelligence methods and their use in
specific domains which belong to the especialy hard class, such as the representation
of non formalized knowledge, its manipulation and knowledge inference engines.
More specifically the tasks of image recognition and natural language processing are
discussed, namely the machine trandation, disambiguation and automatic knowledge
acquisition. In image recognition task the specific case of the recognition of patterns
of limited number of regular forms using template matching method is discussed. This
is a rea task which is being resolved in a framework of optimization study for
microprocessors performance. Sense recognition and machine translation tasks are
realized on the basis of Georgian-French dictionary’s conception, in the form of
prototype. From the theoretic point of view the specificity of resolution of these
problems is that the basic theory reflects the homogeneous conception and is realized
as expert system in both cases. As a theoretic basis the main principle is the
decomposition of the main problem in sub-problems, having as a basic element the
elementary informationa units, able to be manipulated. In case of image recognition
these are pixels, while in case of natura language processing — words. Attempt is
undertaken in the thesis to generalize this methodology for the resolution of other
classtasks.

Knowledge base of image recognition’s expert system is represented productions rules
which allow the recognition of elementary patterns such as diagonal, vertical and
horizontal lines, staircase and rectangular geometrical shapes. Rules are represented as
a system of productions and forward chaining is used as inference engine. Elementary
patterns are combined with each other and form more complex patterns. Their
recognition is a final task. We used statistical method or study as well, filtering
procedures, choosing of interesting patterns, sorting and other manipulations. For the
resolution of this task the emphasis is made on the combination of declarative and
procedural components. We discus three levels of study: pixels, patterns made of
pixels, and images made of patterns. Expert system is equipped with explanation
component giving the possibility to track the conclusions made by system. Also the
important component is the component of configuration. Their variations allow to
expert better exploring the phenomenon under consideration. System is also equipped
with different functional features which are largely empiric because of the specificity
of the problem (for instance building histograms of various types).

The information resource of machine trandation expert system is the bilingual
dictionary, dictionary built on the basis of semantic network (with lexical units tagged
syntactically and semantically), real word knowledge represented in the form of
ontology. Ambiguity problem’s resolution is discussed from both standpoints: lexical
and structural. The resolution of anaphorsis also discussed (including using pragmatic
information by context identification). Special study was made for the ontology model
that we propose and which is based on psychological aspects on motivation theory and
its use and respective methods are mostly empiric.

As in case of image recognition’s expert system, the decomposition of main problem
of machine trandlation into sub-problems is made. In this case we have lexical units at
the lowest level of taxonomy, then phrases made of lexical units, and next level is a
sentence made by phrases. Production rules represented in the expert systems
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knowledge base allow transformation of lexical units in source phrase (replacing,
expanding, rearranging). Production system of second level alows manipulating with
words order (collocations, idiomatic expressions, metaphors, lexical holes etc). Third
level production system allows manipulating with phrases so that to analyze the
structure of entire sentence. These issues are connected with the notion of frames and
the empiric mechanisms of frames identification and frames succession are el aborated.

One of the important particularities of the expert system of machine trandlation is that
it has also the explanatory component which offers to users the alternative solutions
and explains why these alternative solutions are offered and allow to expert (in this
case to tranglator) to complete the system with his knowledge, to make modifications
with lexical resources, etc. That is the emphasis is made on the open architecture of
the system.

Expert system of image recognition is implemented and is being updated regularly,
and machine trandation system, due to the scale of problem, is in stage of prototype
and experimentation. The results of research made in dissertation are evaluated by the
experts and other users, by both quantitative and qualitative criteria. They are
adequate to the problem domain, taking into consideration the stages of works which
are fulfilled.
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35380 bogggb@osbo  gemsbogogsool  3Om(3gen@s  Fgeagds  dgdegan  9e3gdoliasb
[20]:

30639em 933ty 0bmdgds  bmgogtmo  3ebsdgdmmo  Xo  dsbsbosmgdgemo,

OOdgemoig SORgnmos  gggms  Igbedmagdgemo . debslosmgdemgdo@sb, s Gmdgmo(s

ool 8dmbszbmd  mdogdBl. 83 dsbslbosmgdmgdols  Lsggmdggmby  doowgds
1

aoresfygoBommgds V. gb garsfygaBommgds Gedgmoi Gobdmapggbl 30dgam g3ty

333630l Fggal,  3blabmgdegl  astgzgme  J3gloddsgmgl  gggms  gemslols
bodMsgmosb s 3339 ©O™L  dogmomgdls )G(l) 3sbsLosmgdemgdby (Xl dméols),

Omdmgdo  7bes  as0bmdml  0dolmgol, Gsms domgdamo  0fbsl  3esFyzad0mgds

d9dga 983y, sbes dgmey gBe3by obmdgds )G(l) dsbolosmgdemgdo, Aemdemgdo(s

tﬁ(l)-mAG 90mse  [36dmseyqbl  sbsmo Lﬁ(z) 3905( 9398309801 domgdols  Laegndggels.
b assfyzgdomgds, Lﬁ(l)-ols bgegbo  dogmomgdls Lﬁ(z)-ls dobsbosogdmgd by,
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G0dmgdoz 3730egdgmos 39dmga0 assfy3gdomgdol (3gLsdy ge30) dolsmgdse s
obgzg Gmgmtg [obs gBe3by, 3sblsbmzeegl  gmslgdol as®339me  J3gLodesgeal,
565 ggges  gemsbols Lod®sgemgBo, ssdge 0d Lod®sgmgdo, G™Igembsg dommomgdls
4 aosfgaatomgbs. bogarr, Mot gty A asesfgaabomgbs, Gmdgemag
dogdgmos asbmdomo KM dskslosmgdmgdon, Gmdmgdog 306LsbogGumos Fobs
aosfggadomgbs A Do, aoblsbrgtsgl AN asesfysBomgdon  domomgdemo
4mobgdol  LodGsgmado  J3gbodeszmal s XK Bsbsliosogdmadl,  Gedmgdog
sigomgdgmos (N +1) g3ty aesfyzgdomgdol  dobsmgds. dmgmo  3Gm3gen®s
dnsgtregds Ao gBe3bg, Gedgmdo domgdmmo asesGygdomgds (1) domgmomgdls
9OmsEgen  gmslby,  Gmdgmo sl AMsgsmlbsggba®osbo  gmsbogogssools
Lsdergmerm dgegao.

2969803960 semacm®ondols 359cmyggbgdoom bogmols bsdqamgdom
dsbsbosomgdmgdol  gsbbmdoggdols  Fgdizocgds  Gomdmsggbes  36033690mm3gsb s
bsba@dmmog 339300 3Odemgdsl b obBogn®  Lobgms  s3m(36mdsBa.  bmysws,
336bmdogmgdsms 93306988 Bgademagds  3sbolsbmgdmlb  Gmamey gadesddbs Lsfgobo
domamasbbmdomgdosbo  Log@300s6  ©86smasbbmIamgdost  bogdgdo,  G@3gemdo(s
Jgbsdmagdgmos  baylgo  gmsbogogsdmeoal  sags.  sOlgdmdl  asbBmdogngdsms
9993069001 0 doMromswo Igmmeo [21]:

dsbsbosmgdemgdol  sdmehgzs (feature selection), Gmdmol by o6hggs
39353500 dsbsbosogdemgdols Lo g90mgbm 39bsdmgdgemo J39b0desgemy, s
dsbslosomgdemadol  sdmmads  (feature extraction), Gmdgmo  damdstgmdl  mgcm
335 36Bmdomgdosh  Logh(3g80  (Bmgmdi  (Tgbo  (6x030)  EObLgm®dszools
dmdgd6s8o.  odigs  sbsbosmgdemgdol sdmEBg3s  0bs@Bmbadls  s3m@Bgmemo
dsbsbosmgdegdols  Lafygol  gobogned  3608369memdsl, ogo  degosh  dzoto  KEgds
Mmoo Lodonmol  ogsmbsbobom, o dsbsbosmgdmagdols oo Ascmgbmdss
sbadBggz0. 330L  Ladomoblodme  dsbslosmgdmagbols sdmegds  asbbogmmos, Gmam(s
sbomo @3 e dodg  dsbslosmgdemgdols  bod@sgmol  94dbs,  Lsfgobo
3sbsliosogdeadols  3mddobotrgdom. [21]-80 gsbbogwmmos  dsbsbosmgdemgdols  sdmmgds
dmdboemmdols  ©s 95398 nO™dals  dobboo. sOLlgdmdls  dsbslosmgdemgdols  sdmmgdols
dO535m0 9839 me0 dgomeo. Fgodmgds asbbommmo ofosl FOxogzo s s@sGOR0z30
dsbslosmgdemagdols  sdmmgdol  3OmgEenGgd0,  ggPdme: 1. ©s839ds  0dol, ™3
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dmbs(3987080  s@ol  goglol  gebsfomagds. 2. 868350838 Omo  6odndby
©s3dbgdnmo dgmmegdol asdmygabgds. 3. dsoglols Fg3emdols gd3ocommo semdsomdols
dobodobodgds. 4. mdogddol  s@dFgo  obpogoemsen@o  dsbsbosmgdegdol (36
dobslosmgdmagdols  Lod@sgmol)  0bgm®dsiogmo  3603369mmdgdals  3M0@)g@ondgdols
35JbodoBs300.

330dobsz00l  3O0dmgdgdo Lebgms sdm3bmdols ©s 3md3odgmmo bawgzols
36033690m336  6sforls Fodmaggbl. mdogd@ol s3m3bmdols ©s Lzgbol sbsgmabols
b39emdo ghm-gOmo yg3gmsty Gormmo 3dm3sbss Loddmmm@o smgdgdols gsdmmges,
Oodgmoi @3Bodsen@se  Fgqlsedsdgdl  gOmdsbgol  gssdfmrol  dmbs39dgdl s
3m@groadl ©s byrdolsf30md (3mwbsl Lad®mdmgdm gec9dml Bglsbgd [22].

d0dEobs®g  mMgbeo  sB39690L, Om3  ymsbogn®o  bEedobogamo  Lsbgms
3dc(36mdols  semamE0mdgdol  asdmygabgds s ge3dmds Lo 3dem  Bdocos
253mbsbremgdol 83133398580, 3md3oBgergmo  bgozol  Lggemdo  [e@ds@gdom
293m(30em0  serdso®o Jgmmegdols dsgsemomgdos: 1. dsoglols 3568398 Gols ga3sLigdols
Badbogs  Bgsdomol  bgadsbBozoolmgol s  domfgzseo  Fgzemdgdols  J3gs
Labmgmgdol  gsdmmgmologol; 2. Loddeerm@o L@@ n®gdols  dgoscgdols
sgdsorgto  Ggemsdbsools mgmeos; 3. dse3mgzols Fgdmbzgzom 39emby  ©eegndbgdmemo
a3dmlbsbgemgdol  bgadgbBozos s dmEgmmby  egdbgdgmo  gedmbsbmgdols
0bBgO3GgBeios. 4. dsoglol  Jlgemgdo  asdmlsbrmagdols  dmbodsbols s
06393988300 Lmgols.

09938 333096 gmo  bawgol bgggemd deerm  Msdegbodg sogamo ol
336353cmmdsdo  360d369emmgsbo  3MmaMglo  gsboggss,  s@0ls  sMggd0,  OMAmgddacs
doMomsEo  3ssnMgmo  3Omdmgdado s 3OmgMglol  o@  sOlgdmds  dsgosh
bzl 3GsBogmnmo  3603369cmmdol  sdm(336930bmgol  3md3ondg@nmo bzl
Bgdommmaonols  asdmygbgdsl. Igmgase, donbgosgse  0dols, G  gsdmbsbmmmgdols
353900l semacm@ondgdol  goBemmgo  dgedogee  obMEgds,  dgesdgdom  ds0My
GomEgbmdols  LeOgmo  gmddodggmo  bgogolb  Lob@gdgbo  séol  dgddbommo s
00nJdols  gmzggemmgol  doMomse  3Omdmgdsls  FeMdmawaabl ol, @md obobo s0sb
d3060 ©obs0bol, 069368300l s 894360l HMOL mzgselabeoloon [23].

Lyl Lisgmol  Lolggds (SLS — Schema Learning System) L{sgenmdl
®b09Jd by ™M0968) 0698 83cr(36mdols bgosdga090l bsgstrgodm
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253mbsbmemgdq000s6 s gsdmbsbamgdol  asagdol 393603560l dodmommy00sb.
dmdbdsergdgemo (o6 dsbfegemgdgemo)  3mboBbsgl  mdogdBol  3mboosl  Lsgserxodm
2990 bsbygdgddo s SLS 9dgal dsls gadmbsbremadol asaqdols dodemomogzs8o, Gesms
3986l m3gMsBmEgdols 3mddabs(30960, G™MImgdo Lsodgoeme dgdbosh 3 ™mdogdd)L.
doromseo 36063030 SLSLs s60L oli, G03 bgwzs o6l dobsbby G0gbBocmgdmemo
36390, B@IgemBoy gobsn®o semgmondgdo 36 bsd-Rzg3900  3mIBabocgdmemas
3d0(3365B5 MG0g6B 0G93 mmo  dgnmEom, Gsms dmsbEobml  3mb(393(30980L  gqbg@ocgds
[23].

s 9M0mo  mOysbBmdomgdosbo  gsdmbsbrmadgdoliogols dgffmbormo  Lslemo
338mdsBol  Loddmaeghg demosh  Gomo  gsdmbsbymgdol  smfg@obogol  gedmme
0d6s  Bgbfagmoemo.  Lsldrgmo  s3Bmdsdo  sbggy Bgodmgds 0ol asdmyabgdmemo,
Omamei 939d8 000 0blBdgsdo m@asbbmdamgdosbo asdmbsbamadols dglis 3mddsc.
s 9dmdl MsdmEgbady 3Mma®msdnmo bONb3gmymaals 383980, GMImgdag 0gqbgdgb
sbgon 937383sL [24].

ds0gbol  Jlgemgdo  Godmsggbl  dsmgdsBogol  m@o  Lbgseslbgs  Leggdml
3033065(300L: 3853980l gm0l s sedsmmdol mgmEool. LFsgmols semam®ondgdo
dm0(393L  3semdsmmdols olB@odgiool LFsgmol ©s Jlgmol Bm3memmgools b sgmols
303306s(300L.  ds09bol  Jlgemgdo  Bgodemagds  gsdmygbgdmo  0dbsl  Lbgemslbge
b398 30, GmamGaiEss 33¢mIsEy o IgBgzgmadol sdm36mdols Omomo  bay®ogdols
36rdemads.

2635930390 degmols 0blid)dgbdo 353099698 30b00 M0
ol @soobmgol s 39Bsmdl  dmigdne  3Omdmgdsdo  (33emeEgdl  dmeols
306md00 337 30090mdg0msb. 83l asts  adegoznmo  dmegmo  sh39698ls
6900Ldoge  Fpemgen®  (33eeqdl,  Omdmado  9Omdsbgmaliash  sBmEgdl @
306mdomse  Esdrngoegdgm  (33eeel. 83 Fymemgem@o  (33msegdols  badnsmgbom
obegbl M0 306mBoms® I 300939m0 (33000 JEMsbgnby Bgaszmgbel [25].

333oBgdmmo  bgegol  bggemdo glo-ghmo  sdmsendo  Lsgombos
bogmgdols s sdmbmdols  3Omdmgdadolsedo  LeBobBogn®o  dowamds s
BLBOsJdgmo  ogmGonmo 3606303900l F9dndoggds,  GmImgdoz  I99x8969ds
33303586 dmegeol  a9b9cM0M9osls  dsgsmomngdosb, ™dogdidgdols owgbBoggosszosls
©s e gsrobaosl [26].
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dotomseo  dsmgdshogn®o  so9Moesb  doomgds  smamEomdgdo, G™Amgblss
Fgndmose  3Omabebocgdnmo  3mbs3939d0l 35683930l Fgi3sligdol  3GIMdemadals
8373539853 g0- 9396039639035 sB3965, BN semdsarno doEgmds Fglsgg@obos 2-
336bmdorgdosbo s 3-3s6bmdoemgdosbo  mbogddol  sdm3bemdols  3Bmdemadgdols
3dcblbologols  ba3@0lgg@ol  mbggdosbo  bm@smgdols  gsdmygbgdom. dgmmeo  sbg3y
Fg0dmgds  0dbgl  as3mgnbgdnmo  3-as6bmdoggdosbo  gsdmbsbmemgdol  ©sdndsggdols
bsg0mbgdolmgol gsdmbabamgdqdol @osd3sbmbols gsdmygbgdom, 869 3-356%mdoemgdasbo
993535000 dmba(3999800 [26].

©obsdoy®o  dsogbol  Jlgemgdo  (DBN)  Goddmsmagbl  Labsmggdenm
oblBOdbdl  Gogmo  Lgmbslgogno  3Gmiglgdols  Gemdmlbapggbse.  olobo
353m0ggbgds  Mgemd  3bmg@gdolgnem  bgg®mgddo,  dso  Bmeol  dgdgzgemagdols
33m(36080L  3rmdemqdgddo [27].

DBN-ol  LsBmsemgdon  fomdmeagboemo  ggoddmérnmo  dpamdstgmdgdo
bs3moemgdsls  odemggosh 3o 3393000  Foedmeggl  bsbgMdmogo  s@B0gmms(30900
337bB0gno0  3bB gl ©sdsgrmo  dse3mzol  dmegemgdol (HMM)  gmbgdogmeo
33361930l 063crs(308bmsb gms [27].

bobgoms  sdm3bmdol  gsbboemmmo  dgmmegdoest  Bggbo  sdmzsbolmgols
Jgbsggg@olios  Bom@dmols  gsdmygbgds  LsabBgdglem  3sg@bgdols  asdmlsyggmae.
999093 30 398)g@bgdols  Fgrs®gdol  Igmemegdol  3sdmyggbgds dsmo  sde3bmdolmgols.
330r(36md0ls  3Om(39LB0 38330996900 LgeBobBogn®  IgmmeEgdl, 36833 G0mgdswo

03bbgrgbols %Qgﬁ)&@(ﬂ) aothoaabom.

1.3 396986030 gbols 339333908 S 93¢ M0 msGadsbo

30ebol  Gsdmeggbols 305)¢g30633615 dmeol s@ols b9dsbBogme@o dba(j\nabo 50

RO Bomgsse  30b393@)mse o 30’0&3360. vo&goQaboh 3BM0  gedembagymeos
m60gbB oM gdmmo s 9803930609670 2635300, Gmdemols 3§ 39635mgb0
3991565393056 (369990, 6 35emgdo 98039009070 o d99b565390056
39039380 E 83 goEgdnemgdgdl (369690L dem@olbs.

960l LgdsbBogs — gl s60lb (")6)036(?_5)06)36'3@0 s 3@033@06363@0 atsaggols
bgdsbBogs: 3G 39635emls 'aaodgf\naba 203hbEgls  MsdmEgbodg dgdsgsmo b gsdmdsgsemo
6135000, &)dogf\nabo 56056 mﬁoaG@oﬁabﬂQO ©S  M00MIYE0 635000 ohmgoﬁ)abggoo
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Lobgmmsb,  OmIgmoi  sbegbl @6 3739630l Bmeol  sdmoegdnmgdols
0g68)0530(3060985L. 3G 39035em0  FoMdmswgabls (36988, OmAgmo  BmOIoGgdmemos
(69001 Bodolash s Fgbsdmagdgemos  sa@gmzg (369001 H9i39M96B0lash  (Mebgoss
3690 domomgdls).

megogndo 960k LobBoJlol dbeog (36938 Fotdmmagbormos Gmamé [(3690s].
(369051- 353cmbagamo s@0bodbgds Gregm(s:

[66931] = (93mgorgdamnds) — [3693s2]

bgdsbBognéo  Jbgmol  goesgzsbs  LobBodln®  gm@dsdo  Fglsdmadgmos
3M330emsBm@ols  Ladmemgdom, bemmem  qigastesddbs dglsdmgdgmos  agbgMsBmeols
LoBmemgdoon [28].

mobagzob@m@o  3mdgbogsos  s@lgdomse  [eMdmawgabl  dgBygmdobgdgdols
35338l 365dmbandMg9dls dméol Fgdmgao  Ldgdol dobgmgzom (6s62)  (smgdmmos

[29]-006):
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A
v

98 gmdobgds #@

3603

6.5]52 QOGBBOB@)"J&)O d(")a‘Z]GO(jéGOOh hjaao

LBodnemb Fs6dmsegqbl Lsdgstm, Gmdgmbgi ggmwegds d06086gds (Ggsema@o
o6 (o®3mbsbzomo). ogo S0l sE@SlOmo @  sGsEaligMgdynmo.  assd(39dds
IbBorndse  gbes  sdms@boml  gmgdgb@gdols  gsfzzgmmo  MemEgbmds  msgolo
30 Jdosb: gzgmsggdo, s 3Gl Fs@dmeagbomo s smddnmo, @ G0l bsm]zsdo.
b 360l 3eb(3938memobs00l  3MbEsdgbBerndo  gggbmdgbo 86 Lgemgdiono
Gg00d0s R 695396096800 (Gobgosz 360l domomgds) (656.3) (s@gdmmos [29]-0s6):
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\A
R 30393 Memabsz0s — ...
/V

656.3 deeaQﬁﬂﬁg@o‘bo(jooh hdaao

0b@gadsm o 9¢o039¢06098s 0dis  gegdgbBeemn®  ©mbgtg, dsa@sd dsab(s
0dggzs badmemgdsls gsdmygemgamo 0ol Lbgeslbgs bemgoserndo 3o gam®ogdols
I lsnd@9980ls doge Fe@dmmJdnmo Fobswsegdgdolash gdgs®o Bgldol gmem3qlo.
980398060985 09680658 mem0s sdm(336sms 3emsliby (problem oriented tagging).

bggdo  Fse3meeagbls  Rggmmaddog  d94sbobdl, Gsms  dmbrgl  Lob@slnEo
©sdm 30gdmgdgdol  sbmBodgds.  sbsemobo  Bgademgds  ogml  bsfoememdmogo 36
bogmo.  bommo — gl 8ol by, GOmdgmoi  gs¢sgl  dogm  g@sbsl,  Gmdmols
goonmgdoig  FoMdmseagbl  g@sbol  Logyzgel.  bsfommd®ogzos,  GmEglsg 9o
dor3907m 3Bl dgglsdsdgds gPmo sb Msdmegbody by, AMdgm oy sBmzgdmmoas
bofomgdo, Gmdmgdoi o6 360l assboemobgdamao [30].

bgdsbBogndo  gBoggdocdgds  [eMdmseaabl  BafbBol  gOmgnmgdolmgols
(Bcergg9ds,  Loggzs, gedmbsmgssdo, Lobdsgdo...) Lgdsbdogn®o  g&ozgdob  doddsk,
Gmdgemoig Jogmomngdl  dgdmbzgazolos dobgogom Loggzol o6 asdmbsmzsdols sbaL,
bgdsbBogn® 0309898 96 398)gam®0gdl, Lgggdmb o6 Gga0lig@ols s@dbodgbgml s
.d.

MUC (message understanding conference — 3qi)gmdobgdols b0l  g3og9300
36839696(30900) 306539H96(30903s doBbsE ©s0Lsbgl 3 Lggml gsdmygmggs. dmbos
asslgms B9Jldol 3oagdoesb BgBgmdobgdgdols gsgqgdsty, gdmaa 3o 0bxrm®dsz00ls
sdcrmgdaty.

1990-006 §emgddo ashbes O  Imy@dsemgdnmo  dowamds  gdsbdogm®o
Sbsmobolsedo.  sdogoesb  dobsbl  GeMmdmspagbrs sGs  ©e3mdgbdol  9Jl@gblomeo
Sbagobo, Mg asM33gmmo  0bgm@dsBonmo  ldgdgdol  d960336s B9l s meo
3sB39693¢gd0L  LaBqgermgdoo [31].

oo bamobo  gyhEbmds  dbmmme  mmgsmn®  asesdforgdl
(transducers). “mgdlogneo  sbsgmobo”, “Gomdol  s3m(36mds”, ©s  “Bsformmdngo
Lob@dlgmo  sbsgmobo” s@0l bmgsmo ©s 0ggbgdl LebosdBymem  oblB@mdghdgol,
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Gedmgdois  0dmg3006  mgJlogembgdals s bgwsdotrmmo  adedsozol  (shallow
parsing)  godmygbgdol  LoBmemgdsl. gl sbsgmobo  FeMdmewaqbl  Laggmdzgenls
B63B980L ImEgemgdol o6 LJgdgdols gedmbsggbgdemsre (EXtraction patterns), &mdgeogs
Fodmagabl  LolBgdol (3968 Gsn®  bsfoml.  bdodse  Lamds®os  wgdbogne-
Lob@Bodbn®  dmegmgdbg, 67 LobBedbn® L Omddnegdty, Gmdmgdon  gdbogaed
99396890 Fg0(39396. dsgsmomase:

<306036905> 0465 dm e memo/@sFGomo... b

Lo glogdm  gs3oBemoas <toibzo™> <gOomgmymo>.

33830 06360l sbsem  dodsrmmgdgdls  Femdmsaa bl mabazol@m@o
FT9bgdol  gOmmbémomdols  @obsobo, w339  33OMoMgdmmo  mobazolb@o  (3mebs
FT9bgdby ©og3dbgdyem  3sMsegdsdo. sbgzg 9. 9d30Mommo  dopymdgdo. ™Eogy o3
dodsrogemgdsl  d60dgbgemmgsbo  0d3gmlo  dolgs  dsbdsbols  doge  Fozombzgswo
™9Jbogmbamo Galmelgdol s BgdbBol 3od3nkol bamdalsfzemdmdsd [32].

dsé-3oemagmols 033 bsbE0Lboo  domosbse  s3B ™I dsmsmo  bastolbols
05633360 36 [zl gmbogdm dobsbl dg3609@mmo  BgJlddolomgalsi  go.
30830560-dmsc3dbgmo  dosmo  ba@olbol  ms@adsbols  dolbem(gzee  BBoMsw
0dgmadnmos  3sdmoggbml  3609369emmgsbo  Bgmobazold o  (3mEbs,  AMgols
20693993 99demadgmo  0d69dcmms  LgdsbBogmeo BsbHm369900L  asesfyzade [33].
sdoymd  ogo  slgzbol, O™  gmbogdmee  dobsbl  Fodmowagbl 6 dogmosba
33303580 sdscmo  badmolbol  ms@adsbo, 36 bsfommmdtog s3Bmdsdyn@o  dspsmo
bstolbol omscadsbo.

derbogols doge 3998 sbogmo 0g6s Lob@sJby®o 39893060930
(363336 BoBynmo s BGbbognmo B0 BGsbgdol, B®dobgdols ©s dsbrdo
3390630 J393980L  3oBgam@ogdo),  Lob@Bedbm@o  Falgdo  (dsbmdo  Falgdo s
g6 Jombsena®o (gbgdo, smbombiiools ©s @obonbiool Fgbado, 3336@ 0503500l
T9bgdo, ©O@mols ©s 60360l (glgdo) s dsnby ™3gMs30980  0b6EBLoMbsE G0
mma030L  BsGamgddo, OMImgdBoz  gos0g3698s  (3e@snmstgdbgds)  obaeolimeo
gMsBgd0 [34].

IBM-1 39¢360969801 30gé (3crebo s Lb3980) 338 o380 mstadsbolimgols
asbobomadmes  dbmmme (e 3ggmo  gesbgdo,  (emzgnmo  Fobswsregdgdo.  dsmo
dgbgonmgdon goo 96530 gmggmo Fobswsegds Fgodmads FoMdmseagbogl Lbgs 9bols
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6980Ldogo  (obswsmgdol mstadsbl. Fobssegdgdol gmzgem Fyzomb (ST) 960gds
seodsomds PI(T]S), Gmdgmop ob636gB06mdgmos Goamt smdsomds  odols,
63 dos6adbgmo  sFse3mgdl T-b Ladob6g 96580, GmeEqlsg sl dogigds S Fyom
(LoFgol)  96880. dso  Bog®  s3BMIsH YO0 MM dbol  3OMdemgds  asboboemgds
9990936506050 [35]:

dmggdnmo  T-bogol  Ladobby gbsdo  brgds  (obswsmgds S dgdbs,
A™deoligsbs(s dostrgdbgemds  sfedmgs T.  30bsoesb  Fgiemdols  Bsblo
d060d0bogdnmo  0dbgdmws olgmo S {obsesegdols g@bgz0m, G@Igmo  y3gesby
M3Ge  semdsorn®os  dniggdgmo  T-bogol, Logo®ms s06hgl S oly, 63 Imbogl

PI’(S|T)-01) 35Jb0doBs30s. dsoglol mgmegdals msbsbdsw:

Pr(S)xPr(T|S)
Pr(S| T)= (1.1)
Pr(T)

83 36 mmgdols dstrg396s 65FormBo asdymxno 86 ol ©sdmoegdgmo S-by,
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690013096 O™l Imsbeobmls dolo  3mG9dEocgds olyg, O3 & aobrogl  Lsgote
36mgMsdols g33es.

30630036  9L3g@dmmo  Lolggdol  F7mdsmdols  F60dzbgemmzsbo  bsfFogmo
33639036008 0dobmzgols 03 b b3gmymaamo 0dbgls dmbszgdms LgsBobBozn®o
s Lbbgsgzedo  gedmogmomo  sdndsggds,  Mgemobgdnmos  3Gm3gen@9dals
069300698 939683 e LolBgdsBo.  3Om(3gGgdo  3sdmodsbgdosh 9JL3gMEmemo
Lolgdol  (mebol  83Bs80  dmomsgbgdamo  olgdoesb  (3Bmed(309d00s6).
3Omi9ene9as,  olggg  OmameG  ©g3msdsBonmo  bsfomo,  bgmdols(igomdos
9Ju390B0bmzgols  Gems 336 dmebEobmls  dsmo  dmeoxkgozogds s Balidocgds
Esdsgdomo  3OmMyMsdodgdols  3s®9dg.  orgdze  Mbes  s@abodomls  Gmd  mgom
36m(3907960l asbbabma®s 83 Bgdmbzgzsdo ged33ynmomse 3Gl 3BmgMmsdotgdols
gBe30l  dbgsgbo.  dsgMsd  3Mmizglo  3sds@B0gadmmos  L3g0se®o  Rsgdaemo
31630900l 30dmygbgdom, GmAmgdai PbEOY63gmygmR 6 sds o 03 gedmmgemomo
833960l Fglirmegdsls  9Ju3geB ol doge  3Bma@sdodgdol  ae®gdg. gL obgmo
B96J;309008,  OMImgdoz  Imgdne  3sMeE0adsdo  3GMsJBogamse  syomgdgemo
303367608 s OmImagday [obsbffod  asblebmzdmm s godlodgdnm  sdm(396sls
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slErmegdab. G 04ds Mbos LsFoMmgdols Bgdmbzgzs80 Fglsdmagdgemos 33 gb30900l
F9(333(3, 33 3300 03300036 3MI30e0Mgdsls dmombmgls.

993963 sGrmmo 358)g@bgdol 33m(36mdol 3Bmend(309880 gsblsbmgMmmos o
s 306358l bs 83d59mxz0mgdeagl gls oy ol 3gmdgBogmo gog@s, Gems 0o
sdm3bmdomo  0fbgls  Gmam®z  Ggbsdsdolo  3sBg@bo.  3GmEniool  Fobsdo®mdgdo
dm0(39396 306mb9b0ls 383065305k, OOYNI0(353, 35350003,
vx((Coinc(Binary(Horizontal (x)))) > C). gl 306085 dommongdl 6o  bsFobms

BF3ngl dobstrmmo dsgBogol mommggmo  dndobebsmato bobol dmmamonsh
Esdnb3930L  3mg0(3096@)0. Bgegaol bsFomBo dogmomgds oy s (33emomgdgdo bros
ofbql  Bgobomo mobol  dsbsBo. 58 Bpdorbggzedo b ofbgds  wobysbs, God
Bgbsdsdobo gamdgdeonmo Gogads Foddmenagl dmGobobgsmas Ssdg@bl, G
36oond30080  Bgdrgabsotder  Booffgégds:  Horizontal _Pattern(x)=True. b
36orad0s dogosbemdsdo Fgdogabaotie Bsofahgds:

vx((Coinc(Binary(Horizontal (x)))) > C — Horizontal _ Pattern(x)) (2.2.1)

3bsgmma 0@, 39608303560 bsbobogols, osambsgmolmgols,
bogggb@gdtingo, dsmobgdo, @ Gobdommabo Ssdg@bgdobogol 3383l Bgdemao

360‘@‘35@03602

vx((Coinc(Binary(Vertical(x)))) > C — Vertical _Pattern(x)) (2.2.2)
vx((Coinc(Binary(Diagonal(x)))) > C — Diagonal _Pattern(x))  (2.2.3)
vx((Coinc(Binary(Grid(x)))) > C — Grid _ Pattern(x)) (2.2.4)
Vx((Coinc(Binary(Dot(x)))) > C — Dot _ Pattern(x)) (2.2.5)

83 3gdnbgzg396do  mbogg@lamn®o 3336 0x035B MO0 VX LeBremgdsls
3359ma3l  Ibormme  megoznee  Feddmgsaobon ol gsddo, Om3  3Gmendisool
306mds  gbgds  asdmbsbyemadsdo s@lgdnem  gzgms Igbsdsdolo Fodol  ggmdgd o
8ogesl. X dommomgdl gggms Bgbsdmm  gem®eabs@ls dgbsdsdobo  a9mdgd@omemo
3ogcols, dsm Fmeol dseoligddo ©s (gddomemzgsbo g nmol d9dmbzgzedo.
G5 0Jds bes gl 3mmOEbsBgéo  Lbgsslbgzsbsomos Lbgsesbbgs  agmdgB@omemo
303960l dgdnbggzedo s bbgseslbgsbsodse somgmagds.

963963 0bmzol  Fglsdsdobo  3Bmegdiogdo  [sMdmegads  gady  gmedon
dolbogol  qgxee  @eaoznco  bsboo. dsgsmomse, (2.2.1)-l mmgogzn®o  ge®ds
B9dga0s:  Bobsrmemo  dsgeopols  gmzgmro It Bebgsermo  bsBobogol, oo
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@30nb3930L  ym9%5005096050  Ios  @s0mbga30L 3099500096080 Bom@demols
603369022857, 3 Job 89bs3sd0bo bs %o 0@)b6¢§ 0901306509 b B33
309690 Brb§sem o 338 ebo. bsgmaonos Lbgs 3GmEndi0gd0l mmaoszn@o gm®ds.

33 Bggbgds  3Oe3gEnGnm  3mEbsl, 83 3OmE7J30g080  sGols  dodsrmgs
36o@geneam (oebsby. dsgomonse, asdmlsbamads Coinc(Binary(Horizontal(x)))
dmo(3ogb bado L3gzosma@o does Bmb300l asdmdsbgdsl: Horizontal(x), Binary ws
Coinc gg6(3098L. 30639000 dsmgsbo omgzemol dmEobmbBomn® babl, s3GmbgdL G
FqLsdsdols  39JBmEL, Igmeg  sbegbl  dobstrmmo s o3ol  BeGoemgdsl,  bmeom
d9bsdy sbqbls ©3dnb3zq301 30980309680l asdmmgesls d9Lsds30bo
3oG0bmbBemg®o  bsbobogol.  sm3b0dbsgm,  Gm3  gubiool  3608369emmdals
a3dmmgms begds dbmmme  ghnbgm, ©s 330l d9dwgy  3OmE3098T0  3sdmoygbgds
1330 as9mmgemomo  360836gmemds. sbg3g, BMb300l  Eg@dobol 393  337mmolibdmdm
B96J;300L Bemm  goagdsls s 3G 30ggbgdm dsl  3MmaMsdotgdol 30fOm  gsagdom,
30093880390 B9b300L  OMIgmo 9o godmmgmor  36083690mmdsls  33Gm6gdL.
dsgomoms, gmbios Horizontal(x) sd6mbgdl d0bstrgmo asdmbsbrgmadols dmmash
babl, Omgod  39JB0oL, 353693 ogo  gsboborgds GoamE  ghmo Mmoo
9600 @sdobzggel 3mgpoEegbhoel 3sdmbsmgmamse.

bsdndser  dgblogmgdsdo  @sgdmzamo  gsdgdo,  Omdmgdo  gsdmygsbagmos
bgdmmdmggsbomo  3OmEnd3090006,  gsdmoggbgds  gdega  gBe3by  dsmo
831 ds3980bm30L, Gsms dowadmmo 0fosl asesfyzgBomgdgdo ghmo ©s 0dszg Bodols
9e9396@)sem M0 dgeggbormo  3s)g@bgdols dsbaby dsmo  s3Mgaodgdoliogols, ©s sbggy
bbgoslibgs  Fodol 398906980l 3m3dobodgdom  3m33mgdlmeo  3sge@bols
gm®docgdolmgol.  Lsdndsm dgblogdgdsdo sndsblimgMgds sés dseOrBm gsddgéo sds
07y 03 35896900l 333630l Fglsbad, 618990 dsmo LeBgseme  36083690mmdgdags,
Goms  Fgdamd 93ty dglsedmagdgmo ogmb  sa@gao®gdamo  3s8g@bgdols  Lsdygsmm
3603369mmd9d0l 3sdmmgms.

gty ©mbol  3Gmwndi3ogdo  3sblebma®eggh o Omge®  306mdgdl  mbos
8305930 adb96 300390 93ty 3dm(3bmbagro  gemgdgbBern@o  3sB9Mbgdo, Gsms
FqLbsdmgdgemo ogml dsmo acm Abbgorm ©s 333wl 3s8)g@bgder saGga0Mgds.
300bmbBem®o, 3903035 mM0 s Eosgmbsg®o  3sg@bgdol  Fgdmbzgzedo
dmdoxbsgg  9egdgbBem Mo 3sBg®bgdo  Mbes  3sgmosbebgb gMm 35896 d0. b
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373090908 dmobodbmls  gemadgbBemdo  3sBg@bgdol  xame3gdo.  dmdgdbogm

X37390L 3308360308300 M8b630dEg3ergmsE. o) dmadgdbs  sbsmo  gmgdgbdse o
3589660, G™MIgmoaig 3O(3 gPmo 3sbsdeg dmbodbrymo 3sB)9@bol dmdoxbsgg oG sMols,

33306 ol 3589660  Mom™b  dMm0bodbgds Mm@y sbamo  xanaal  3sBgebo, s
686015303(4)0 dobo  dmdoxbsgg  gmgdgbdsemm@o  3s)gebo Bahoboaohagg 8(*)060‘3636.)
03039 X379530L b6cmdG0m. 83 doBboo Fgdmazsed3ls 35)00;3'3[](3032)0:

y Pattern(x) ¢ Group(y) A (Pattern(x —1) € Group(y) v Pattern(x +1) € Group(y))
— Pattern(x) e Group(y)
(2.2.6)

X[Pattern(x) ¢ Group(y) A Pattern(x —1) ¢ Group(y) A ] 2.2.7)

Pattern(x +1)  Group(y) — Pattern(x) e New_ Group

9J639680bmzol  FoGdmmaghomo  mmaogaGo  BmGds 83 SGmemdzogdel
Bdogaos: (1) 69d0bdogo  gamgdobhoemmto  SsBg@bobogol,  Godymag o6
gy g3693s  odherody X3zl g ogo gbsbagigds Gmdarody  gergdybdec o
Jsha36gd0l Gmdymody wzab, dsdob ogo doggmmzbads odszy xam@b (2.2.6), o
(2)  6900bdogs0  am9dgbSommm@o  SxBgBbobmgol,  Gedymog B doggmm9693s
Bodamody 33595l 0 030 5 Jlsbrgmgds Gmdymody semgdgbBagGe 389@6ad0l
x39%9b, JsTob og0 dogzm:m3698s sbser x3o95b (2.2.7).
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F9badmgdgmos sdsblmgMgdamo 0dbgl dembszgdms dsbsTo.
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233mmgmsls. doom bsogmdggm by doomyds 200579398 0908 35896690k
3G0mG0d) g mmmdols dglebgd, ©s 3sBg@bgdols Tg@Bgzol s gzmaegdol dglsbgd.
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bog@deml  (>70%  L@sbostmmo  Fgdmbzgzolmgols), bogds dobgbo o0dols G™I
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360l Ibermmgdsty. 83 O™l asdmygsbol  dgdsbobdse  goggbgdem  obs
adoxsdgsl, Gy Lodnemgdsl  333dmg3l  msbsmsbmdon  dogseffomo  sdm(3sbols
33dmbsblibls.

0dolbmgol @md  9Jb3geBL  6960Ldoge  ©EAML  LaBmsmagds  3Jmbogls  gsg36mL
Lobggdols  dogd  RoBedgdnmo by gmmdols sl ©s 39939l 0930086  deremmdey
Lolggdols dogér gogemon  doxgdls, Lob@Bgdsdo gsmzgsemaliffobgdamos  3Gme7d0ogd0ls
Fgbergemgdols ms6d0dgztimdols s domgdmmo Fgegaqdol ©sdsblemgMgds. smbodbryemo
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3033mb768)s sbg3g asdmoggbgds LoliBgdol Babodgdol Omb. 9J3gOdl Lsdmsemgds
8J3b gsblsbmaml 3563568393900 EgBsmobs300l by, GmIgmoi LoliBgdsd mbos
3333900, gl sdsmegdl  LolBgdol  LGOsxgdgogdsl, s gsblsgmmergdom
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0obgbmo — madbogmbo (0sbegdnmo) "B | en’ | Bage’ | 697 | ...
s6bgdomo bsbgmo —> madbogmbo (s6Gbgdomo babgmo) “Joo’ | bsbemoT ..
(2.3.1)

Lob@Bedbn®o  sbsmobols  Fgogase  dowadmmo  0bgm@dsz0s  3sdmoygbgds
Omame  gdbogndo  goognmgdol  msmadbolsl  mAsbOmzbgdol  3OImdegdals
aosbogdgmsee (08 Fgdmbggzsdo  Bmeglsg  bsdobbg 9650  Fgsem  Logyzsl
399Lsdsdgds  MsdmEgbady  gs@osbBo  FygsOm  Loggzol  LobBsdlnd  3oBgam®osby
©sdm3oEgdnmgdom), sbgzg BGsbBsdo  boggzgdol s asdmmdgdobozgols segomgdols
IbsGgleoggdmaee  dobsbo  gbols  Lob@eJlol  Bmobmgbgdol  Fglsdsdobse.
36mEd30gd0L  Lsboo  Foddmmagboemos  (gligdo, Gmdmadoz  3sblsbmzmsggb oy
AM3mO0  BOblegmmdsgos mbos asbozseml [ysdm gbol Fobswswgdol dmdd)n@sd
0dobogols, ®m3 doefgnmo 0dbsl dobsbo gbols Fglsdsdolo Lob@sdbn®o b Endd n®s.
3335003, bmgse Fgdmbzgzedo Bgobsdmsgols s s@lgbomo Lsbgmol sgomgbols
3300 Lsgodms g@sbanmo (obswsegdols Lsmsbspm  Fymdobmgals:
oy Jodorgmo  Gobswswgdol Fymds = bgolbsdmsgo + s@lbgdomo dsdob by mmo
(obs@sgdols Fymds = slgdomo + Bgolsmmsgo (2.3.2)
83 Fqlbl 83l Bogmo Gogo @B gdomo  JoGmdgdols, Gmmgdo  bomesgl  dols
299myggb98sls  (Bsgsemomse, bgobstmsgo  ‘33630’-b  Fgdmbzgzsdo s Lbzs). J39dmo
3335000l Loboo  dmygsbogmos  Lsffgolbo  Jsdmmmo  g@sbols  mstgdbols  gBs3gd0
(2.3.3):

gl ggoh;}aﬁaboh Egs s 200630 0bbodynd do 56 dogeols

SN S N S S SR T

aujourd’hui derepos jour e  Georges al’institut nepas va

QQZ]B Qols33636015 Egs s 20030 0615@)0@‘3@)'30 56 80;3015

e U T

el EEgs  ©l3g6gd0L  ©s 20mM30 56 dools  0blBod) B do
ayjourd hui jour derepos et Georges nepas va al’ingtitut

aujourd’hui c'est le jour dereposet Georges neva pas a I'institut
(2.3.3)
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bgdsbogmeo Jbgemols Lsboon (o6 3meagbagmos (307000 m9dbognéo
960gmegdals dglsbyd. B Jberbmdools sbsggdec a33mygbgdmemos 390930

©8dm 3oEgdmgdgdo: gemgdgbBols gmslomsb 6 J3ggemslol gemslmsb dognmgbgdolmgals
(3030960d05) @33 3o9d ds: ‘sl sbols  dogé sbols  3qd mds 36
Q30MORIJOILY 3 J 3J3% 39339

3esbols  dogé  gemgdabdol  F9d339emmds  (3039M60dos)  sdmgoEgdnmagdom:  ‘sd3ls’.
dogosbols  doge  bsfoemols  Fqd339mmds  (3membodos)  ©sdm oegdammgdoo:  ‘sd3ls
6sfomo’,  bsfommol  BoeosbBo  Fqdsgabromdol  (3gMmbodos)  s@lisbodbsgem
33 3oEgdnmgds: 60l bsfoemo’. gstis sdobs  FoMdmeagbomoas  g3bzombsennco
330 30Egdnmgdgdo,  Gemameoss:  ‘galsbymgds/gsdmoynbgds/gsbsmmabomas’,  dabbols
s0b603360L  ©3dmogdmmads: ‘543l dobsbo’ (LodgB@onmo ©sdmgoEgdgmads  ‘séals
dobsbo’), Tgegaol  smbodzbol  ©sdmomgdmemads: ‘o3l Fgmgao’  (LodgdGomemo
©sdm30Egdnmgds ‘@0l Fgeqan’), s dobybol smbodzb0l ©sdm jowgdmemads: ‘sGol
dobgbo’ (dolo LodgdEommo ©sdmgoegdamads ‘343l dobybo’).

w9dbogn®o  ghmgnmgdols  3603369mmdgdol  LgdsbBozndo 9B oggd0cgds
336 bmO309mgdnmos  dodomswo  bgdsbogn®o  gmgdgbdgdom, lgdgdom, GmgmEosss:
bgmogdo  s6bgds, 0gdgzs, SObBOsJGmmo (36988, ©s Lbgs. olobo Ibgoggemmdsdo
30003036 3m3masxgq00ls mEsbOM36980L  assd@olsls (sdgam®osera@o  Fgisemdols

0830036 s;30egdol  doBbom).  bgdsbBogm®  JlgmBo  mgdbogmo  g@ogmegdo
dmbsfoemgmdgb  Omam®(3  3mdmamegol  Lbgssbbzs  3603369cmmdgdo. Logysgdo (83

990mb393580  Logyzgdol  3608369mmdgdo,  (3698580)  Sbgzg  gd0g9B0mgdnemos
bobmbodgdom (obobogy sbggg msgosbmo  3603369emmdgdom) s  bB™bodgdom, sbgag
sbeogodgdnmo  bogyzgdom.  bodyzol  Lbgseslbzs 360336gmmds  (3ebols  dsBsdo
Fo®dmeagbomos dolo 3mdmacsmon ©s 3608369mmdols 6mdom, dsasmomnse: dstol,
33602 s 8.9

3903580 Lsboo  dmegdbgem  LolBgdsdo  [addmeagboemos  (3mebs
mbBmememgools  dglsbgd, Omdgmdoz (3690900l Fglebgd  (3mebsls,  msgol  dbeog,
dm3035300L MgmG00l BsGamgddo, ©sdsBgdom sz ogsGJommo s gdsb@ozneo
Jbgmol LB OmddnesG. $Mg0do 83 F9dmbzgzedo  g39dmasl  Lagodm  3s¢rswogdols
Lyosgo s 9539d@n60 sd36mdals Lsdmamgdsls sBGol asagdols o m@sbO™3b950ls
2505300l ©OmL.  gM90d900l  b3g309803096 gm@dsl  Gedmewggbl  slg3y

33009b6)0530300939m0  M309B)gd0l mzolgdgdol s ©sdmoEgdnmgdgdols  ds@rsoyds
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[63, 64], Godgmog  3000mygbgdamos  R3gbl  Loldgdsdo  (3embol  Fothdmeagols
LsBsmgds, Gmamb(y §Gm-gH00 dgnmmo.

(5bGom 2-80 dmygebormos dmstadbgm Loligdsdo Bgabl dog® 3sdemyybgdmmo
(300060b G363moagbols dgmmeagdo s Fglsdsdolo Fatdmmagbormo (smmbol Labgmdgdo.

3™ebols Fs63meagbols dgmmeo Fo®dmpagbomo (3mebol Lsbgmds
35)(*)9\)'3(](30360 0s63dbols 9315360
a63358)0 35
bgdsbBognco Jbgmgdo m9Jbogndo ghmgnmgdols Bsjlbebmdos
bBmmmaos
8503930 mbgmmmaos  (3bmgHgdols  Bglsbgd
(3065)

sbGoemo 2. 333338y e dmatgdbgen  LolbBgdsdo 308(*)8363&3@0 3oebol  §emdmeggbols
dqmemgdo

69060kdogo (3006,  Omdgmoz  sbebymos  (3emebols  8sBsTo,  Fglsdsedolo
06393900l Lsdmemgdoon  dglsdmgdgmos  gesbsmoligdgmo  ofbgl  9JL3gOBols
dog. 338 me0 0563360k 9JL396 @m0 Lolig)gdols 336356896000
3033mbg6d0 nbOnbzgmymal  Loliggdol  g39bJombocgdol  b69o0ldogd gBs3bg  dobo
250394393 0madg00l  sbLbsL.  Lob@eln@o  sbsgmobols  Fgdmbggzedo  ogo  ademgge
bofgobo  Fobswsgdol  LobBodlng®  bgb  ©s  gMsdsogol  gemsamol  Fqlgdls,
Gmdmgdo dob Iglbsddbgmse  0bs  asdmyggbgdmmo.  (obsswgdgddo  Lodgzgdol s
300 35(30980bm30L  sEgomgdols Fg33molel s dmORmEmyon®o  sbsmobolsl ogo
0dmggs  dglsdsdolo  3OmeEydiogdol  Losk.  magdbogneo s L Ogddnemmo
MOsbOM3b900L  assg@olsl ogo  sB39690L  MGBOM36980L  3OMdrgdol  swanmgdls
BGsb330, 0odmgzs Lgdsbogn®o Jlgmols 03 3Gsadnbdadl, Gmdmaddsis asdmoffgos
2503 y39B0madol  domgds, ©s sh39690L  mgdbogndo  gemgmemgdal  sm{g@sl, dsom
bgdsbBogn®  sBO0dydgol, s ©sdmgoegdamgdgdl  (369090L  Bm@ol.  g@sbols
bgdsbBogndo  sbsgmabolsl  Lob@Bgds sh39690L  mommgnmo  Loggzol  gdsbdozn®
3609369emmdsl, dsom Fedol 3s6dogmgdl, ©s sMBgme  LegPmgb Loidgzgdl ((369890L),
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Gmdmgdo LolBgdol dogd asdmygbgdnmo 0dbs g@sbol Fgdsegqgbamo  mgdloznco
96099m9é0l mEsbOM36900l geslsdMgmas.

9Ju39oBL  Fgmdmos  gbLsbogAml  LolBgdol  dogd  gologgomgdgmo
3363508909001 g e300l ©mby, Gsms LobBgdol LfMsgddgogdols sdsmengdols
dobboo  msgoesb 0dbgl  s(30emgdmmo  dobogol 360 dzbgme g smgdo  Mmstydbols
36039530, boeme Lagodmgdol d93mbzg3sdo dmombmgml dogdnmo as6dsérdndgdols

958600 bemgmo g smobsigos.  dowgdnmo  asbdseBgdgdo  g9JL3gOdl  Lsdgeemgdsls
8demg3ls 85030601 373smdols 36039530 Lolig)gdols doge doegdnmo

3329308 0eg900b Lobfmdy @ Fgsdmfjdml gygmedstogmo @s 3GmEgRgOgmo
GoOEbs,  Gmdgmoai  $ImbLBol  3Omgldo  odbs  aedmygbgdmemo.  s@bodbmemo
06gg®dszos  9L3gedolozol syiomgdgmos  Gmaméi bobggdols  dg4d6ols,
dm@ogza30M9d0lss s BalbBodgdolmgol, sbgzg dobo Ggsemmdo  grbombodgdolisls
Lolggdol 37mdsmdols Bgrgagdol asesdm{dgdols dobboo. Loliggdol o3mb]zombomgdols
36m3gldo  gdb3geBds  3edmygbgdols 939G MOl sdsmemgdol  dobboo  bros
23003500 obmls Beg s 3383 m@0 0563360k 36383900, s
3003098 mmse 3o Azgbl dogd ©sd7dsggdmmo LolBgdol Fqdeaao  mszolgdn®gdgdo:
1) 06360l dmobmgbgdols ©s  3G39Lgdol ™o Bodo: Bqdsgsemo  (Inbound,
ahoaogaooo/OQG@)&mQ‘aﬁo 0©33), Omame03ss,  3s3. 390 3390l omséadbs
3mdbdscrgdemols  dogér  dol IBmdmomed  gbeby, s asdmdsgeemo  (Outbound,
QolsaaoSQGoo/motﬁaBGo 399043946900 doBbom), GmamGoiss, sy, go®dol  doge
©m39396@ 0300l 0mscadbs  sber  gbgdby.  IgBgbmds  gmdg@ommo 333 mdsd o
0563360l Lob@gddo RBMT $osolss (Rule-Based Machine Trandation — §9lg3%y
3937693 mo 53¢t mstgdsbo) (SYSTRAN, PROMT, Reverso, SDL
Transcend, Babylon, s +.3.). Gegetg Fobo, 93803860 nséadbol Lolggdgdo
39039396 bbgoslbgs dmeaml Lbgsslbgzs Lsgodmgdobmgol (dsy. Fgdsgsemo s
299m3sgemo  m3e3dbobogol).  2)  Lsdo  3md3mbgbBol  Lfemdse  0bggamomgds:
Badoormmaos,  gubombsemn®dmds s dmBogzodgdgmo  IndbIsegdemgdo, s
&Egobabao. 3)  s3BmIsE o 0stgdbols Lolggdol doge asdmygbgdmemo  3sGrswogds
330590 mo  mbes  ogmlb  dmdbIsGademols  dogd: (396G M0 sEgomo  gMsbsdo
M39308  BsL,  3oMggm  gBe3by  begds  s@lgdomo  Lsbgmol  xamasgdols
0680530306988, 0y 30 8dm(36mds LFmGge dmbrs, 3s80b ogo sbg@bgdl dmgemo

111



Gobowsgdol LFme sbsmobl. sOlbgdomo bsbymob xamagdol ©sda@sggbel Bgdona
8-iBsgogds  obmogomsmmén  bodgggdo. Gobomsmpds asbobomads Fegozen:  xg6
39 3sg090s  [obs  6sfoemo, Fqdga  dmdgsbm.  gzomgdgmos  mstadbols  Jgdgmdo
gsdBotinds, bogo Lodgzs 506 omstadbods bolgdol dogé, @ 8ok dog
F93mms30bgd 1m0 semBg@bsgommo 356068900 ©s o.3. [65].

Bgbb  dog®  Bgfdbomo  sahmdsdaGo  dostadgmo  bolggdel  dotmzo
Bgbsdmadaemos 3sdmygbadmmo 0dbgl Bbas ©60B6mmdol sdem3b93Bog, GmamGo(ss,
353.  Lodgmagmmbm  Lamddol  Ggeern®  0OmBo  0s63dbs  5©330560-30830360 s
5830360-356 4065 03380 [66].
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sl 3369

olgAd300l  BseamgdBo  Rsemgdnmo  33mg30l Fgmgase  d9ddbogmo  0fbs
ogméogmo  bsggrdgmgdo  sGegm@dsmobgdnmo  3mebols  Geddmeggbols  3sbaby
Mbogg@ s o ©sbodbymgdol  9JL3gedimmo  Lob@gdgdol  sbsggde, s
Ggsmoabgdgmo 0dbs @m0 9JLdgddmmo Loliggds: Labgms sdm(3bmdols 833360l s
33B™IsByneo  meadbol.  33mg393ds  sh3gbs, OMI  Msbsdgmzy  dsmgdsdo e,
36mgM837mmo, $9dboznco ©s 0bgm®dsionmo  Gglm@lgdols gsdmygbgdoom s 3dsme
dmgmg ©O™do s d3ocg Aglm@lgdon  Bgbadmagdgemos olgmo  ggmbJ30mbotgdswo
963968 gm0 Loliggdgdals 336990 s Ggoe0bgds, G™demgddog
0bha@ocgdamo  ofogds  mgmedshogme @ 3OmEIRYtgme  3mEbs, @9
3033060698 memo 06988 (3mebols FoMdmeagbol Lbgsslbzs dgmmegdo: 3Gmedogdo,
b93sbBoggdo Jlgmgdo s Mgodgdo. 653Gl ghm-go0 Fgogals Fomdmswaqbls ol,
Gmd  3sblbgeggdnmo  Bodob  sdm(396980bmgols  Fglsdmmgdgemo  gebes  Lsghom
3063933001 9937 Bs39ds,  33m(3860L @3 M33mboz00l  abom, 9L3g@EELmzol  dobo
ool Lolndsdo  Foddmeagbol  dsdBogo @ mmaogndo  obligEndgbdols
Fgosgebgds.  Lobgms  sdm(3bmdol  83m(30653  Go®dmsBabs  doGomso  dmdgb@)gdo,
Gmdmgdo  gbgds  Bgesdgdom  abBgblodo  gsdmmgmgdol s  gobmemobszeols
&adbogndo  sL3gddgdol  Ggemobgdsl  9Ju3g@nm  Lol@gdsdo. beygwm  dmserzdbgemo
Lolgdol  Ggoemobsigosd  sB3gbs  gL3gedmem  Loliggdsdo  37bgdtozo  gbols
831353980 8333601 dgomegdols 4sdmygbgdol Ldgs0e04e.

9B0-960m0 Bgegan, GmIgmoi ms3008639 ogm sbsbymoa, 3Gl gJb3gEmmo
Loliggdol  ©s30mgddgdol ©s Ggemobsiool  36mgldo  9Ju3ge@d ol dsglodsern®o
Foddmemmdols s Lolggdol  s3393sg9dmolash s  (3mebols  0bgobGolgst  dobo
35Jlodsgrn@o  ©sdmmz00g0mmdals 9bOmbzgmygmes. gl sdm3sbs  gesFyzadomo ofbs
dmbgebgdmemo  dmdbIsegdmol  obBgdggolols s  gJb3gdE o Lob@gdols
35057 93980mgdg80l Iglabgd  gs63serBgdgdol  3md3mbgbdols Ggsemobszool gbom, ©s
9Jb39680kmzgol  mmgogn®o s dnbgddogo  (mebol  Fsdmegabols s
336037906930l dgomeEgdals 4sdmyggbgdoo.

©olgAdeool  gsmamgddo dgddboemo  gL3g@dmemo  Lob@gdgdo  [emds@gdoon

23dmoygbgds  glsdsdol  begg@mgddo, s sbsbamos dsmo  Omgmez  ogmeomemo,
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sbggg 3MsJdoggmo  asmdxmdgbgdol gbgdo. 3g@dme, Lebgms sdm36mdol sdm(36530
bogo®ms  Bgdgy 983ty 933mdsobgdamo  ofbgl 358966930l s3e(36mdals
Bog@dmol 309030960l gesMomgds  ©s  doegdmmo  Fgregagdols 333 mdsdneo
3oboggogsios.  dmetgdbgen  9JL3ged e Lob@Bgdsdo  Lagodms  0bBna®omgdamo
0J6aL  BadbBol 3m3qlby sgndbgdnmo bsBobBoggdo Ignmegdo s msmydbols
Igblogegds.
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