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Annotation

In the presented work the document “labeling” method for classification process is
provided. The method is based on knowledge base formation using concept “patterns” for text
classification.

Information retrieval process does not represent the outcome of only one type of
operation. Its success and relevance is based on retrieval cycle recall and adequacy. One of the
important parts of this cycle is the stage of classification- which represents the initial stage of text
retrieval.

The strategies of retrieval are identified as the models of retrieval. The following basic
retrieval models along with their peculiarities, pros and cons are considered: the Boolean model,
Space Vector Model (SVM) and the probabilistic model. The models of retrieval are based on the
principle of term weight calculation. The Weight of term represents the statistical value defined
according to the frequency of its appearance in text and is defining the term value. Thus, in frames
of retrieval model functionality, the methods of term frequency determination, partially in
statistical retrieval models and partially in Vector Space models, is considered.

The methods on natural language processing, along their main stages and significant
properties, for information retrieval task is described as well. The Natural Language Processing
(NLP) contains the knowledge acquisition based on syntax and semantics of the provided natural
language text. Such an approach can be considered as “semantic” based on logic that the content
and structure of document is defined using non-statistical methods. Nowadays the integration of
statistic/probabilistic models with syntactic/semantical models are considered to be the best
solution for increasing the effectiveness of the retrieval process.

Work address the text initial Processing as a necessary part of text classification initial stage,
particularly the process of Stemming and Lemmatization. The well-known and popular
algorithms such as Lovins, Porter and Paice/Husk stemming algorithms are considered.

The peculiarities of stemming algorithm applications in analytical and Synthetic languages
are provided and the necessity of their modification for different language Corps are underlined.
However, there are languages requiring the development of a new stemmers for them.

In the work provided we considered natural language processing methods for classification
task — namely the task of concept pattern based information retrieval.

We have described the two main problems of Information Retrieval: Polysemy and
Synonyms along with their solution methods. From the methods considered we have selected the
methods of Latent Sematic Analysis and Exact sematic analysis as the best suitable methods for
the posed problem solution.

The problem of classification can be considered as a union of machine learning and IR
methods. The following most common three algorithms in problems of classification: the K
Nearest Neighbor (KNN), Support Vector Machine (SVM) and Bayes algorithms have been
described, used later on in our research.



The semantic approach peculiarity is that the conceptual representation of document is
applied, based on semantic models of subject area knowledge. From tools of knowledge
representation the ontology represents the most suitable one. Generally in ontologies the subject
area knowledge is described using hierarchy of notions and characteristics as well as joints notions
semantic network entities. Application of Ontologies might lead to improvement of retrieval
quality. This is why it is so important to develop an algorithm of subject area describing
knowledgebase construction. In our case such algorithm is based on method of Heuristic
Analytics.

The method considered is based on the method called “Pattern Formation Heuristic Analysis”
developed by Academician Vladimer Chavchanidze.

The method consists of several stages: binarization of characteristics, re-coding of
characteristics, orthonormal binary vector construction, operation of filtration, disjunctive
superposition operation and Boolean variable transfer conditional operation.

Using the method of Heuristic Analysis, the certain notion defining concept-patterns
were developed. Using the modified Porter algorithm, the class defining characteristics have been
selected and appropriate weights have been calculated using the standard tf-idf scheme.

The practical realization of the task considered was fulfilled for medical data based
document collection. The Georgian language based medical data classification method was
presented.

The presented work introduces the instrument for Georgian-language-based medical
records classification. It is the first attempt of classification of the Georgian-language-based
medical records. Totally, 24.855 examination records were studied. The documents were
classified into three main groups (Ultrasonography, Endoscopy, X-Ray) and 13 subgroups using
two well-known methods: Support Vector Machine (SVM) and K-Nearest Neighbor (KNN). The
results obtained demonstrated that both machine learning methods performed successfully, with
a little supremacy of SVM. In the process of classification a “shrink” method - based on features
selection - was introduced and applied. At the first stage of classification the results of the “shrink”
case were better, however on the second stage of classification into subclasses 23 % of all
documents could not be linked to only one definite individual subclass (liver or binary system)
due to common features characterizing these subclasses. The overall results of the study were

successful.

We have to note that it was the first attempt of classification for such type of texts.
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dgobols  Mm39M530900L  Jgue)emgdolsl  3600369wm3zsbos 3093  9hmo  Bogd@meo:
doM0M5©I®© 06RMMT5:305 ZobmMI3LgdMW0s 39690603 LHEs35M53M 9bsBg Fo®Bmoagbowro
A99bGHJOOL  ,,™39996@F 900l Loboom s, Fglodsdobs, dgdbol LobiEgdol d/MJosmdsdo
239035¢0L{obgdmwo Mbs ogml 346906MH030 9bol Moz30LYdMMHGdsMs Fobodser Mo
59309090 Br5oMEYbMdY.

305l0R03ZOE00L  93M39bs  0bgMmMIs30mEo  dgdbols  J3950m3sbos,  GMBol
d9LEImMEgdslsg  Lob@gds  MBOMB3garyma  dgdbols  Lofiyol  9BHo3Bg.  dmbsgdgdols
305l0R035305 535MGH0390L o, gLodsdoLo, 5MAxMdILGOL dgdbols 3OMEILL, MoEYSD oo
9mb5(399900L  (M3MIG6EHJOOL)  LEHOMIEGHMIO0DIE0sDYS MOOEEGH0MIOMEo ©s dgdbob
39653053 LAHO®MIGHMO0MYIMO  BsDBYOOLOMZOL  NBOM  BoMBH0305.  JLOGOISEOOL
363960L TGO GOOL B3930R0306 FodmAObstg 0g0 09gbgdl y3gws 03 IgomELs s
30 Mo, Mols 06x3MmMTs30wmEro dgdbs.

10



36md9d900

oLEGMOOMOE SMLYIMBOL 0bBMOTS30Ero dgdbol Mo Jomds: LobEoduemo ©s
193563H03960. LobEsJumMo dgdbol ML dgdbol Lolidgdgdo MHBEMB3gEYma3gb dgdbols
319963056 ©s IMMbM3b0@b 5IM@gdImo Lo@Yzgd00 56 BMSBYd0m, Fglsdsdobs,
bgmo  BHodol  dgdbol  LobiBgdgdol  gMbJzombo®gds 9umdbgds ©™3MTIbGHOLS o
dmbmgzgboll LobGHoJlme HTNHZY3L. 5T 3OMEgLDY  MOOYMBOm 293w gbsl  sbgbl
3olgdos s Lobmbodos.

19356GH03MM0 dgdbs I7MAbYOM0s MIMIIBEHOLS S BMmMbM3boL 1gdsbEo3we
d9L53530LMBSBY, MHMIGo bmOE0IWEYds 8bgdM030 JBoL sBsoBol Fgmmgdoc
39bLoBOZM3L HOMHYBOMEO M3IMIIBEHIOOL 1gdsbEH03ME FLYo3LYdL FMOBMZbILE.

19dsbGH03MEmO  dgdbol JoEMIgdo JoMOMIEIE  MBMMB3gYmRIb  Lob@Esdumemo
dg0boll JoMTgdols gomdxmdgligdsl, 0das, Moy 99dmbgg39ddo, Lobdsduwmemo dgdbol
3990g9gb9ds (390lsboos QobLYBMZMEO.

19356GH039M0 FgLdSFOLMBOBOIMZOL 930¢gdg0s FMMbM3gbols s ™ 3dgbEol
19356BH03MMo  360d3bgermds  ogml  3bmdoro.  mvy  dmmbmgbs  AobLIBLIOIos
BMOISWNO5©, YM39e0 GHJMHdobols LgdsbGozs 89g0odwgds b 2obodsOGHML. oYy
9mbmzbs gobloB3MME0s sOOBMMTICMES®, BoPoWomo©, dMbgdM0g 9b5%By, F580b
dmbm3zbol ymzgero ¢gMdobol Bgdsb@ozs Mbs 0ymb Mo®oEbso®ms© Aoblbowro. 30MdEgds
005305, ©59009bs 99dgdlL Bsb649bs MM gooamb, GMmIgero Jobss®lmdmozo 36033bgmds
0310olbdgdMmEs  dmmbmgbsdo, Moms do300mom  dmdbTsMgdoLsm3z0L  SHOMBMOZ5
wRO® SHE ML dymdo s LLobEHYMHILM M 3MIbGO.

OMaMOEG 939w 93GMIsGH0DoMgdM  LolEgdsl, Lsdogdm  LobEGIoLsg  goshbos
396339000 3OMI9I00, MoEYBsE oL Mbgds dMBgdMm030 9bols Moz30LYdMMGISMS
30035¢0{0bgds 37domdols 3MmEglido. dmbgdcm030 9bs 599bgdl vsaMOz0 Lobols LoMmwwgl,
MOMIJWmS  FoFMs doerosh dbgwos mvy Lodyzol 3mb3MgE Mo 8603369wmds 965
59mEbmdoE0. 256MLsBO3MYMds Jo MRO® dbgEs© JoILFMI0s, vy LolEgds
A9JbEHOL FobssMLoL F9393b90sLMb ghHMo, 3960 MNHBOHMB3gWYMBL GO LsdgsOMls
»9Q093056)M“  50ddsl. gdsbEHozmo dgdbol LoLGHYIsl Fgwderos ModmE9bodg olgmo
3623 gdob 4005 FMs, HMIgoi 06xm®Ts300L dgdbolisl Lszdsme bdocs 0Bgbl MogzL:

u Lobmbodgdols 3BrMdEgTs.

bdoGo ol, M3 09169dMH030 9oolsmM30L ,L0IEPOMIE* 0MZYds, 0bBMMTs3zo0L
dgobol LoliEgdgdl 5963 3MIMdEGISL ddbols, Bogsoms@, “sdMms30 Lobmbodo. G
wMRO® 35M05 ,dhgMow0”, 00gbo gOmMo s 03539 Fobss®lol IJmbg EHgduBoL ,.39MYo®
Q509000 3500563HJ00 5MLYIMBL. FgLodsdols, Badogdm LoliEgdsl ¥H9aL ,a90M33935", 09
OMAMO 25000MY3(30 93GMOTs M530L0 sHMO. 5ol 9FoEJOS 0L BodBHoE, MM LodsMrmzgwrmls
bbgoolbgs 3mmbgdo gMmo s 00539 (36900Lsm30L  Dmaxgc Lbgzsslbgs  FHgeMHdobl
04969096. Bs5omo: xMM3Mm s 13500, BSOS S 3539, 3mIJo O d0S S 5.0. B396
33306000905 Lsdogdm LobEgds, GMIGEOE 0FIOL “SHBOL” s 561 “BoEYyzoL*.

U 3emeooligdos.
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JoOoe 96580, 0bgzg OmamemE bbgs 39690603 96900, 1s3M3 LoGY3zoL FosBbos
9Onbg IgBHo 9609369wmds,  9BsLmSb  3MBEGHGJuBHTo  Tom  Lbgoslbgs  sBGO  sd3m,
L9gdsb@ozmeo  dgdbol  LolLGHgds  89dErgdl  ImMbMzbols  sdMdoggdsl  Fglodsdolo
3063 9Ju3H0sb  odmIobscrg, o3 3mEoligdool  3MHMdMGISEH030L  FOIFMOL 356y
LG5 gdo 239LObYOdS.

3905 BMAS©O  3OMOEIIGOoLy, (3939  d0LYB0TbsZ30s  JoMEgbmzsbo
©M3m9963H900L d9dbol 36OHMdgdgdo. JsMEH030 5b5¢0Bo 5B39690L, GMI 9OHPLS S 08539
L5d0gdm BobEYdsdo JomrmE S 0bgyrolive gbsbyg 35390090 MMbM3bsBg Jogdero
39092900L boGolbo 8339006M0@  goblibgs3wgds  gMH™TsbgmoLogsh. doBgbo Fgodengds
©5LOBY L JoMDMEo 9ool FMOHBMEMYOMO-LobEHIJuMO LoOmMEYg, MoE 3665390
96003690mg5600; 939 3OMOgdss oo  9bol  3mE3MLgdol  Lodzotg o
b9wdolsfzmdmds,  OMIgdos, Moao  Lsdogdm  LobGHdgdol doge,  dsdmoyqbgds
9gb03mbgd0LS s MBEHMWMY0gd0L Tgbogdbgeo 965 otrEHMm dgdbols, 56539 IobJsbmeo
056360 YBOHMb39wLoyMmis.

19dsbGH03MmO dgdbol LoliBgdol s69dg d0dobotg 3OHMEgbgdds gE-bogergds
5369l Ms30bm0 BgLMOMLO, G9gduBHgool dsDBYdo L MREOM s MBOM OO bEYds -
L5dogdm LolE989d03 993 O MBOM OO IMEMEEMdOL EM3MIGHEHIOL S06M69d9b,
535bm9b, dMeol dgobol Fgdbozs Bodwoegdsl 0derggzs 89333930 dogdool F9gys®
90090910 990093900 M99 EOMI0 3853905000 Dmdol 0bxzMOTs30sdwY (1), mdas
50 OML 03563905 15305ME OO M3MmEIbMds  3m@gbgonMe 36093690 m3zs60
©M3m9963Hgo0Ly, dgmeg dbM03,  LEIGOLGHO3IMMO dJdbol  FgmmEgdom  FoMYdIMO
39092900, 6M99356GHMMm0 MB10Mgd0L d0Mbgo35©, MBMIM® ©OEOos. 1gdsbEolzmeo
dgobs  HoMmBmoagbls sboer  JoMmdsl, GMmIgmoi IMobgbl dmmbmgbols 0doR35M
06&9MH3M935300L, MM Fo03moBabl dmmbmabowo 06xm®Isgool LG obssGUL s
d999L505090L oL BYTobEBH0 3OO d9dBOL F9dbmemyo0m 99939 (3MELEOL BoB.

193563H039M0 d9060L LoLEHYIGOL FgvdEP0sm MROM LEOWEYMD bESEOLEH03MMO dogds
©> 99093900 F9BO©0 DMLEGHO  JobOEM™B, ST, Bl dogdoL  FobBMYSYOILS
9m5b9b96, Mo3 dgdbol 39090 89GR06MdOm H0LLbYdS.

39990% M09L905L MBEOHWB3gEYMRL ¥396q06MH030 960l 3H9duBdBY sTYsgdMEo dgdbols
B39bgmo  seymMomdo, Gmdgwol 99939md00 bEgds GMAMmOE3 ©™3MdgbGHol, obg
dmmbmgbol gdsb@o3mMo 0bEgM3MgEoaos.

6900Ldogmo  dgdbol  LobBgdolomzol  gMbdsomboMgdol  Lsfyobo g@Esdo  sGol
35b0g035300L 3OHMEILO, MMIWOL FoMgdga dgdbs Bod@EowGmsw 89w gdgeos.

Bsde™ddo Fodmygboos sMLEGHMMIGHMIO0MIOME0 ©™3996EHIO0L s FI3900L
sbogro  9gmEo,  OMIgoi 3ddmygbgdmeos 3esllogogo®mgdol  3OHmEgLol
39bLObMM309Mgdws©. dgmmEo 9x3dbgds  sboswoozmmo 93moLE039d0lL Fgmm@om,
36900U ,,3539Mb6700L" 3:bOL B5BOL FNMI0EMYOL BgJuBHIOOL 3L 35E00LIMZO.

LoOLYOES30M b53MMT0 T9gds 9J3LO MO30LoYb:

30039 05300 gobbowrmwos 0bxm®mdszomwo dgdbols sdmEsbgdo s Imgwgdo;
9500 ©95¢0Bs300L  ™930U90)MHdJ00 S ol JOMHOMIEO  M30L99900, MHMIOO3
3bsli0s0gdm 500 BbJ30mboMgdOL Lbgzoolbgs g@e3by.
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dgmmg 9300  obbowaos  3eslloB03o(309, MMPMOE 0bxzmMIsgomwo  dgdbols
59m3965. 5090005 0L JOOO0MOEO JBHO3900, MMIAWIGDOE 9930 YGOIE0S JESBOGOISE00L
53m3560L 2obbmMEogwgdolsmzol.

dgbsdg  ™s3do  gobbormeros dmMbgdMogo  gbol  s3Fs39d0L  AgorMm©9do
305l0g035300L 5dm3569080. sMfgMowos dmbgdmoz0 9bols sbseoHBy IxMIbydMEo
193563039600 d9dBOL 3M3MW IO SERMOHOMNTYO.

dgmmbg 05380 256boeos 3sbdsbmMo bfagargdols Hmeo 0bxgm®mdszome dgdbsdo,
50090005 356496960 LHogamgdol $Hodgdo s sWwmMm0mdgdo, OMIWGIOE BIODMME
2499m09g4qbgds 3¢0oL0x035:300L 5dM3369dT0.

99bMmg 35330 50HgMH0owos sbsod03mMmo 936moliE039d0l dgmm®o s 3mbxgd@ol
353)9Mbols 3mMHIoMm9ds 3esl0G035300L 53M(356930LsM30L.

99943bg 09380  sOfgM0wos  BHaJuBHIdOL  ZWsLOBOZsE0s (36900l 35BYMbbY
©sx3dbgdmeo  LobGHgdol  2o9mygbgdom s  Fgbodsdobos  FgmmEol  3MogGH03Mwo
950bO3E0s.

OoLgOESE00L sbeogl @sbsMmMO, LooE dMm3gdNwos G9gduBHgdol Jwsbogozsgool
5059000 3900m©OL 36M5gdGH039wo Mg5e0BE300L F90093900 ©d 39MJO0MO sbsErobo.

obgMEHS300L 89092900  399md399b9dmeos  LogMmsdmOobm  Ladgibogm
g9Oboegddo,  49390090Mw0s  3MgDIbE30900  HYL3MOO3MO S LogMSTMMHOLM
LodgEbogh™ 3mbxzgMHg63090%Y.

1 Manana khachidze, Magda Tsintsadze, Maia Mrchuadze; Natural Language Processing based
Instrument For Classification of Free Text medical Record- BioMed Research International
,Volume 2016 (2016), Article ID 8313454, 10 pages, http://dx.doi.org/10.1155/2016/8313454

1 Manana khachidze, Magda Tsintsadze, Maia Mrchuadze, Gela Besiashvili: Concept Pattern Based
Text Classification System Development for Georgian Text Based Information Retrieval. Baltic J.
Modern Computing, Vol. 3 (5), No. 4, pp. 30317

1 Manana khachidze, Magda Tsintsadze, Maia Mrchuadze, Gela Besiashvili ;Concept pattern
formation in semantic search proble@ESJ. Georgian Electronic Scientific Journal, Computer
Science and Telecommunicatiod814, No 2(42) pp. 13-20
http.//www.gesj.internetacademy.org.ge/en/list_artic_en.php?b_sec=comp&issu&014

1 M.Khachidze, M.Tsintsadze, M.Archuadze, G.besiashvili Complex System State Generalized
Presentation Based on Concepts, Proceeding : 8th International Conference on Application of
Information and Communication Technologies — AICT 2014. Kazakhstan, Astana. Pp. 559-569

1 M.khachidze; M.Tsintsadze; M.Archuadze; G.besiashvili; 7he Method of Concept Formation for
Semantic Search; Conference Proceeding :International Conference on APPLICATION of
INFORMATION and COMMUNICATION TECHNOLOGIES (2013) Baku, Azerbaijan. Pp: 132-
137.

1 M.Archaudze,D.Khachidze,N.Ninoshvili,N.Khachidze; Dental Self-diagnostic Information System
Based on the Natural Language Processing. eRA-11 International Scientific Conference. Greece,
Pireus. 2016.

1 M.Khachidze,M.Tsintsadze,M.Archaudze,G.Besiashvili; Short Text Classification Application in
Automated Workflow Management Systems. eRA-11 International Scientific Conference.
Greece, Pireus. 2016.
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1.  0bgm®dsiomero dgdbs

15 3169900L FsbdoEBg 0bgMMTS30ero dgdbols sdmEsbol 360d3bgermds omo
O 0DMHYIMEs s 21-9 bym316980, GMEILSE 06FJObYE L3O EY WYBIMTIBIO (30O
000WOMMYIOP 3950935, 0b6x8MMTo300lL dgdbols 3GMm3glo 5Esd0sbol  ymzgw oGO
35360900l 9mH0-9mHM0 dM53560 bofioo dobos.

0bgm®dsgool  Hghowmdomo  Loboom  Fgbsbgol BHMoOoE0s 939300609
J6oLGHGIMdsg 3000 Fgwl, FxdgMgdol g3mdsl. olobo UL3gEoswGms© ob3mm3bowm
509030  0b65bs3bgb  Mobol  BoOROEHIOL  WMOLABMEo  HoMhghom. FmBgMHgdo
53603096M90bgb, MM HabMogo s 9MJ03900L bgeErdolsfiaEMmIMds 5930 gdI0 0Y™m
36IobYb56MH0bMBOL FoBOOLHMZ0L. dom FMO0GOJMGL 3eoLOG03s300L FBs BOMBOEHIODY
39399299990 §omfgm900L 0096E0R035300B5M300.

0bxm®3s3zool dgbobgzols s dmdogdols LoFoMmqds 83390005 450BIMES 0lgmo
3°90mb7d900L 999, OHMPMMO35 JOVOIWPO S 89FOIOHO 3MgLs. 3mA30)BHIMYOOL
390690056 3m@s Bbol 8909y, 965¢0Bol Loxgdz9w By, oLoggdo Aobs, GM™J
303309)3H9gMoL  250myqbgds oo bmdol 0bgm®dszool dgbsbgzol, 3353990l s
999560391650 8m3m3900L dgLsdgdEMdsl SOLYIOMOIE FoBOOEs. 1945 gl 3569356
0 3ds( Vannevar Bughpsdmod3ggbs obmgs3o®o bGo@os bobgehmpgdom “ As We May T
HM39ds3 LEMZ) IIM 0ISL BJJuBJOOL 56J03900L 53EMTdEMO dgdbol dqliobgd (2).
50-056 §argddo gb 09s ©93Mb3MIEHS BHJuEGHOL d9dobozMGo dgdbol dgmmgdol smfigdoom.
59 39M0m©do  BosGo®m®s  3HgduBHgool 89dsbozmmo  gom@gdom  dgdbol  LsdgbogHm,
09MO0ME0 O 30543030 330093930. 3500 IMEMOL 9OHN—gOH™O Y39 sbg 3609369 m3z560
oym 1957 ¢@w3olb( H.P.Luhn) dog6H Gglermegdmeo Bsdmdsmgdo, Lswsg 06 dgobol
360GYMH0MTo© 500m 060 JloMgdmEo LoEYz9d0l s J9IRIMZ0L sGOL (word overlap)
B> (3).

58096039 3960336900m3560 bsdoxo 2oo0©Ys 93 LygMmdo 60-056 {iewgddo.
396L539MHGI0® 5LB0TBsZ305 4gMH3M© Lo EHmbols (Gerard Salton) s dobo bEMabEHgdoL
9096  306039ws  356M356MH0L  MBo3zgMlo@gBdo, bmem  dmy305690000 - 3MEbgOl
260390LoG9Ed0 99ddboero SMARToLE s (4) , 530M9m39 3809390 MboLs (C.W.Clewerdon)
@5 dobo gmbol doge AMbrowEOL 59MMb33H030L 3Mmwgxdo §o3909d)o dgdbol
LoLEBHYTGIOL FgRsligdol GglbBgdo (5). aMsbxzo@OL 3megdEos - gb ML 3MeEgdEos,
(3903 398tm09gbgds gargdgb@o®vycno badowm@g 9dudgmodgb@gdol ®mmU. dgoEogl 1398
UBEHIGHO0L 9BMEHOE0L 59MMPObsT030L LEgOMTo, 225 ImMbM3bsl s M9E9356EOMdOL
39935L900L 300 JMH0w9390L ImMbMgbs-™3dgbEo fyzowolsmaol.

309653000l BHgb3gdds  gobsgomatgl 0bxgmMIs300L  dmdogdol  dgdsboBdgddo
39935900l LolEgds. olobo @EQLSE A9TM0Ygbgds 0bRMOTs30mEo dgdbols bolgdgddo,
9dgmmg 3bM0g, SMART Lob393s50 dgLsdergdgeo gobo@s 333w g35MHmMom30L dgdbols baGolbol
245Ix MdGLYDO.

99396039630l LoLEBYFT s FgxBsLYOOL FJOOMPMEMY0sd bgwo Fgmfiym 50
UGBIOML LHOOG 2563000509d5L.

A9M30bo ,,0683060F530990 dgdbs“ 30039 s FgdmoEsbs 39306 3x®mod (C.Mooers)
1948-1950 {a0gddo (6). 5dob 9999y U 0©Ys 96D  FoMs®mgds LbzsELLLIS
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b5993boghH™m  BESGH09dd0 ©s 1957 fgwl 339 @oBbs ©M3Md96E Ol  3mergdi0sdo
LoY3900L ((36909d0L) Lodmsergdoo dgdbols oys (7).

90d@936m 70-80-0560 (argdol 330939005 2963006905 3339l 60—0560 (ergddo
d00gmmo 9909900L LogmdzgDdy. gob30msMgdmwo oym ©M3dgbEHdol dmdogdol
1b35olbZ3965060 FME 0 s F90IMOO, HMIJW DS BTMOEWGdOMSE LY360YMHM 33¢g39d0
bmM 309 ©gdMEs dgdbol 3GmEglol yggus 9@S3HY. gl sboewo dmgwgdo (bgdbgdo)
9939dGMO0 ogm 0d 930609 ©om©gbmdol GHgdu@gdmsb Lsdmdsmp (M5dgbodg smslio
65960>:0380), HMIgdoE 933¢9350MsmM30L 00 EOHMOLIMZOL 0gm bgerdobsfizmdo. s,
A99bGHgool oo  3Mmgd30930L 653 dMIOL  AoTM, M3sLbm© GRYdMES  Jombgs:
399900 0¥) 565 g 390MYdO HgJuBHJOoL O 3MM3MLBY Lodwmdome.

5MbYdYo dEYMIsMgMdS dg033oes 1992 fjgewl TREC-oU (Text Retrieval Evaluation
conference) {jgocomdom (8). d90ddbs NIST-ob dog® (U.S. National Instituteof Standart and
Technology). 0ao §o03m500396L LEHBIOEHM LoGguBH™ 3MgdEosl, MHMIgEoa dgo3o3L
1,89 8omomb ©m3m99b@dl o 9wg3956@MOGMdOL  gnsligdol  3Go@gmowmdgdl 450
dmbm3zbolsmzol.

TREC-0l bsg319d39mdy, Gmdgeroi 0dwgzs oo Bmaols ¢9gduGgdmsb 9339d@meo
9m850md0L BodogdsL, 90335 OBV FJOMPYOIO s 58539 EOML BsBMY>E0dES

(5bo3 Yoer0dgds) 393600 sboewo. TREC-05 0b6g3m®dsigorero dgdbs obgom 3603369wmgsb
UGBIOMPISO  IYM, OHMYMO0ESS  IMbBs39d9d0L  FoBHMOE0S,  JWSLOGOZSE0S @S 9.0
06x3mM3sgomwo  dgobol LEgOHMTo  BsIMYSE0dGOMWO  SWIMOHOMIJO0 0Ym  30MH39O
5EaMM0mIJd0, HMIgerog 1996-1998 fiergddo s0moygbgl World Wide Web-do dgdbols
36MmEgbolbasmgzgols (9), (1).

30l03MM0  4obLoBO3MOL  obsbBo,  0bxzmG®Bsgomwo  dgdbols  Jobsbos
dmdbdoM9gdolomzol  ,,068mMs30mwo  dmmbMm3zbogdqdol”  s3dogmaowqds  (10),
MHM3go3 39olbdmdl s®obEGHMIGHO0MGdIMwo IMbs3gdms 35H0ED dmIbIsmgderols
dmmbm3zbol 9qLsd53oLo 0bZMOT>300l IdMHXY6YdL (11). 0bFMOTS30wwe dgdbsl 939m360L
5260939 0bgmo sdm3s69d03, MMIWIdoE 9O 9d399YIMGO06 0bgm  FobLEBEZMNOL,
MMaMO0355 0683MEOHT>300L Ho®dm@qbs, Imbs39d900L o34)ds3905, BOWEHMS(305, dgbsbgols
Q5 9969x% 396 0L Lygzombgdo (10). dgdbol 3MrMELOL sTm33bs ML CbBMOTSE0MEo dgdbol
obgmo  d9omgdol  899w985390s, MHMIGEEms  25dmyqbgdomsiz  Bmbgds  5s30560L
0b6xm®s30wo  Inmbmzbowgdols Jglsdsdolbo Mgerg35bGHMMo 0bxm®mds3zool dowgds.
0bgdc0305,  dgdbol  Fggao  dgLodegdgEros  OMAMOE  MJY396GHM0, 91939
3656099356 GHMM0 89090l IdMHWBIds. 0bxMm®As30eo dgdbols doBsbL Fo®mdmoygbl
LHMOHI©O 00 M0 300E9M0g00L 9gmBg3s FoMds@gdmewo 99gaol dobomfg3s, Mo3
3 obbdmMdL dgdbols 999ga900L 3¢ LOBMLEIL S Lolirmegl.

0bgm®sgomwo  dgobols  LoLEGHIIGd0  3WOLOGBOEOMPYds oo IMJdggdoL
9519 3H59900L dobE30m. JOMOMHSE ZoFMOYMRs bydo mbY:

- 39965 063gMbg@ LogzM3980, HMBgoE HoMmMoAIbL 439esbsocmo GHo3dol Bmbsoggdoms
<6039MLSMO Bo3ogl @S FMoMbM3L FMTomdsl 0bZmEOIs300l oo HBmdols
35503930 5b;

- 396LmbsErmEmo dgdbs, HMIgeoi ImoEs3L Jergd@®Mbmr BMbELdo ,L3599d0L“ s
0960 gdol B0 EGMS300, FI3900LS S IBIMOLLYBdOL sTM(35690b.
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- 3mO3MOGH0Mo dgdbs, OHMIgEoE MmM09gbGH0MgdMwos LogbmdMozo LEgMHM9dOL
d0bg30m @S 39domdL 3MOH3MMH30900L F0s dDYOMsb.
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P) §) §) 8§ g &
2| 2. | 224 g 3 :
LggGm b 2 & € 2 & & € ) 8 Pl g Accuracy ERR

& S <« o) = 1 g

< = z s a 2

& € € &
930b6m3ogs

132 112 20 38 747 38 0,747 0,848 0,794 0,937 0,063
3m0GH03s

159 117 42 33 720 33 0,780 0,736 0,757 0,918 0,082
L3mOGo

173 117 56 33 706 33 0,780 0,676 0,724 0,902 0,098
obBMmMoos

180 118 62 32 699 32 0,787 0,656 0,715 0,897 0,103
Jdgo@obs

183 118 65 32 696 32 0,787 0,645 0,709 0,894 0,106
0Ol
96305 197 124 73 26 682 26 0,827 0,629 0,715 0,891 0,109

sb®ocero T d9cog8960 KNNsengm®oodobsozol
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S g 2 3 = =

& 3 & &
03beBo3> 125 104 21 46 754 46 0,693 0,832 0,756 0,928 0,072
3oeod0gs 137 112 25 38 742 38 0,747 0,818 0,780 0,931 0,069
B3m6O 158 115 43 35 721 35 0,767 0,728 0,747 0,915 0,085
b 173 124 49 2 706 2 0,827 0,717 0,768 0,917 0,083
8gcogobs 172 123 49 27 707 27 0,820 0,715 0,764 0,916 0,084
0MOOL3GME
26305 187 127 60 23 692 23 0,847 0,679 0,754 0,908 0,092

6b®oco 8 G9cogsndo SVM sergmmoomdolsomzols
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93mbmdogs

120 75 45 75 759 75 0,500 0,625 0,556 0,874 0,126
3m0GH03s

159 99 60 51 720 51 0,660 0,623 0,641 0,881 0,119
b3mOEo

162 100 62 50 717 50 0,667 0,617 0,641 0,879 0,121
obEMMOoo

165 100 65 50 714 50 0,667 0,606 0,635 0,876 0,124
d9030bs

209 117 92 33 670 33 0,780 0,560 0,652 0,863 0,137
0)H0L36yg6 300

218 120 98 30 661 30 0,800 0,550 0,652 0,859 0,141

6b®o¢er0 9 dgogsgbo Bayessergmmoodolbsozol
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Recall Precision F Measure Accura ERR
bggem

93mbmdogzs

0,747 | 0,693 | 0500 | 0,848 | 0,832 | 0,625 | 0,937 | 0,756 | 0,556 | 0,937 | 0928 | 0,874 | 0,072 | 0,072 | 0,126
303035

0,780 | 0,747 | 0,660 | 0,736 | 0,818 | 0,623 | 0918 | 0,780 | 0,641 | 0918 | 0,931 | 0,881 | 0,069 | 0,069 | 0,119
LB3mOG0

0,780 | 0,767 | 0,667 | 0,676 | 0,728 | 0,617 | 0,902 | 0,747 | 0,641 | 0902 | 0915| 0,879 | 0,085 | 0,085 | 0,121
oL BGMM0S

0,787 | 0,827 | 0,667 | 0,656 | 0,717 | 0,606 | 0,897 | 0,768 | 0,635 | 0,897 | 0917 | 0,876 | 0,083 | 0,083 | 0,124
dgwoiobs

0,787 | 0,820 | 0,780 | 0,645 | 0,715 | 0560 | 0,894 | 0,764 | 0,652 | 0,894 | 0916 | 0,863 | 0,084 | 0,084 | 0,137
0MMHoL3MY6E0s

0827 | 0,847 | 0,800 | 0,629 | 0,679 | 0550 | 0,891 | 0,754 | 0,652 | 0,891 | 0,908 | 0,859 | 0,092 | 0,092 | 0,141

6b®o¢ero 10 Jgostgdooo sbserobo (KNN, SVM, Bayes)
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KNN
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0,75
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9mboggdgdo Lrmem slssLfagemo bogbBe
)G HLMmbmyM%305 12864 7720 5144
©godeo 1360 784
Lobomgang LobiEgds, 1227 957
00M389¢g00b s Fotr-Lobggbm Lol@gds 896 536
30693 maommo 1372 942
RoMHoLYIMO KX0MIZWO 1101 851
Lo®dg39 X0M33wol 771 531
Lbolbeda®®39d0L 993 543
6963960 10523 5262 5262
60wd3)OEOL, 849 849
9993000L EOHNMU, 1057 1057
bgMbgdeol, 946 946
30IMH7d0U, 612 612
Logarsdagol s 3w 3o, 1224 1224
abbzoo s fzmowo bsfiersggdol 574 574
9bmbgzm30s 1468 734 734
byem ©™M379993900L Gom@gbemds (MenGGlmbmyss30s, GbEYg60, gboml3m30s) 24855 13716 11140

sb®oero 11 bsdgoopober Bsbsphgtgdol omzodgdgdol 8sbs
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SVM KNN
I combyg I'T ombyg recall | precis| F Accur | ERR recall precis | F measure| Accuracy | ERR
ion | meas | acy ion

MEOLMObMYM5305 0,905 | 0,803 | 0,851 | 0,853 | 0,147 0,833 0,814 | 0,824 0,835 0,165
03000 0,749 | 0,528 | 0,619 | 0,860 | 0,140 0,719 0,510 | 0,597 0,852 0,148
Loboe3gerg LobiBgdo, 0,572 | 0,436 | 0,495 | 0,783 | 0,217 0,555 0,396 | 0,462 0,760 0,240
000 309wgdol s ot~ 0,942 | 0,813 | 0,873 | 0,971 | 0,029 0,784 0,591 | 0,674 0,921 0,079
LSLJqLm LolBads
206930030960 0,908 | 0,871 | 0,889 | 0,958 | 0,042 | 0,699 |0,631 | 0,663 0,870 0,130
39OOLYOOO X 0M3IZ0 0,825 | 0,794 | 0,809 | 0,936 | 0,064 0,807 0,712 | 0,757 0,914 0,086
1563)30 KOH3Z0l 0,904 | 0,769 | 0,831 | 0,962 | 0,038 | 0,870 | 0,589 | 0,703 0,924 0,076
Lobberda®aqdols 0,866 | 0,721 | 0,787 | 0,950 | 0,050 0,871 0,696 | 0,774 0,946 0,054

096&a9b0 0,894 | 0,813 | 0,852 | 0,853 | 0,147 0,814 0,793 | 0,804 0,812 0,188
2399 03960U, 0,888 | 0,852 | 0,870 | 0,957 | 0,043 0,775 0,838 | 0,805 0,940 0,060
9ol oG, 0,855 | 0,762 | 0,806 | 0,917 | 0,083 0,760 0,640 | 0,695 0,866 0,134
bgMbgdeol, 0,889 | 0,774 | 0,827 | 0,933 | 0,067 0,783 0,628 | 0,697 0,878 0,122
30001 9d0U, 0,990 | 0,774 | 0,869 | 0,965 | 0,035 0,832 0,567 | 0,675 0,907 0,093
bogs3530L s 3m3ob, 0,905 | 0,881 | 0,893 | 0,949 | 0,051 0,688 0,638 | 0,662 0,837 0,163
dlbbgowo s HzHowo 0,911 | 0,944 | 0,927 | 0,984 | 0,016 0,841 0,657 | 0,738 0,935 0,065
Bofaraggdols

96mlzm305 0,965 | 0,804 | 0,877 | 0,981 | 0,019 0,926 0,749 | 0,828 0,974 0,026

6b®0¢er0 12 SVM s KNN 89056980000 565¢20D0 (09300985005 500235980 3¢25L0329(0 dgoreacoo)
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250030900

tp/(tp+fn)

tp/(tp+fp)

2*P*Rl

(tp+tn)/

(fp+fn)/n

(R+P) (tp+fp+fn-tn)
2 (<
s 54 Y =
1> | True False False True
hoGgBol 258 g M ” : : - F
= obggoo =§§J 5 Lg | positiv | positive | negative | negati | Recall Precision Acaracy ERR
= 228 € 2ew |0 (fn) ve (tn) measure
gl B €
& o ¥
TQOOLOBOYG: 5798 | 4657 1141 487 4855 0,905 0,803 0,851 0,854 0,146
R30S
11140
Gobagbo 5784 | 4703 1081 559 4797 0,894 0,813 0,852 0,853 0,147
9bomlizm30s 881 708 173 26 9698 0,965 0,804 0,877 0,981 0,019

bBO0 13 3a7sl09035300b 998980 (030l98505 JgHBg0ls 3a7slbozeato Jgomoo/SVM )
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250030900

tp/(tp+fn)

tp/(tp+fp)

2*P*RI

(tp+tn)/

(fp+fn)/

(R+P) (tp+p+fn+tn) n
c
]2 < True False | False True
& e D 2,8 - i . . . F
001:%;600601’ 32%’3@ Lg cg positive | positiv | negative | negativ | Recall Precision measure Acairacy ERR
Es 3RY | g e | e (in)
26¢ | &9

gggfm > 5802 5004 798 140 5198 0,973 0,862 0,914 0,916 0,084
9633960 11140 5478 5010 468 252 5410 0,952 0,915 0,933 0,935 0,065
9bomligm3os 872 705 167 29 9701 0,960 0,885 0,878 0,982 0,018

Y600 14 3¢75b0%0356000 9098980 (09306985005 G9069300b ,,d93290079¢70” Ggormeoo/SVIM)
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0,92

0,91

o
©

Precision

0,95 0,955 0,96 0,965 0,97 0,975
Recall

boytsoo 4. precision-recall 362900 (09300985005 J96b930b ,,893798F29¢70 “ §9or02c00/SVIM/I orby)
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9393@sbo/mbg 2

0993999900 900MmEOo 30z MMo IgmmEo

2@ OMbmaM5305
(@m3BgBigBol Gornbrbds) R P F Acc ERR R P F Acc ERR
©30dwo (784) 0,610 | 0,398 | 0,481 0,800 0,200 0,749 0,528 0,619 0,860 0,140
Loboegerg Lol gds(957) 0,416 | 0,360 | 0,386 0,753 0,247 0,572 0,436 0,495 0,783 0,217
306389 gd0L s FoMmELalgbm bolEgds
(536) 0,806 | 0,635 | 0,711 0,932 0,068 0,942 0,813 0,873 0,971 0,029
30693mama0s (942) 0,781 | 0,738 | 0,759 0,909 0,091 0,908 0,871 0,889 0,958 0,042
BOOLIdOO X 03350 (851) 0,805 | 0,752 | 0,778 0,924 0,076 0,825 0,794 0,809 0,936 0,064
Lodgzg x0M335¢wo (531) 0,793 | 0,594 | 0,679 0,923 0,077 0,904 0,769 0,831 0,962 0,038
Lolberds@zgdo (543) 0,888 | 0,666 | 0,761 0,941 0,059 0,866 0,721 0,787 0,950 0,050
696G agbo 89379089000 dgonmeo 3w0303MGo 90O
(c0m379996¢3gdol Homggbmds)

R P F Acc ERR R P F Acc ERR
399 3gdot (849) 0,802 | 0,629 | 0,705 0,892 0,108 0,888 0,852 0,870 0,957 0,043
3ol oy (1057) 0,729 | 0,634 | 0,678 0,861 0,139 0,855 0,762 0,806 0,917 0,083
bgObgdoewo (946) 0,785 | 0,521 | 0,626 0,831 0,169 0,889 0,774 0,827 0,933 0,067
300vMgdo (612) 0,822 | 0,403 | 0,541 0,838 0,162 0,990 0,774 0,869 0,965 0,035
Loganadsgol s 3mdol (1224) 0,714 | 0,679 | 0,696 0,855 0,145 0,905 0,881 0,893 0,949 0,051
abbgoo s Fatowo bsfjersgol (574) 0,796 | 0,68 | 0,686 0,921 0,079 0,911 0,944 0,927 0,984 0,016

6b®0¢»0 15 30m5b0%0.353006 390098980 F39000269980L Jdobgwz000 (3¢5b037960 s ,,d93290079¢0 “ G90002@980L g59my9b96003/ SVM)
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