t sMmd2McoOovw OmMmMsydoydw dm¢kmmise
AjHjEBOd dF 2 dhmidj Hse Olsj d' fC ¢
CRAWBEHBOKICO d kftOodj ded j &

\ 4

SIR/R2016
3i7 sClkwBtew 2016 G.
Go iBtsdzj dzgm &, t smidw

NegvppAd s ¢ C
U ALMRILATOHAP (P ESSIEVRIC T [
11 VCROBCSS DR BRSOV YRS EINE IR 16 v
& MEXRIYRAPOEHEIMY 3ACTIEY ¢ & U R

stokzH" CwdaW jtej dayd d

v ts @B

4 3ts dzj dzf €
2016

MJ-‘-_-—



t siiimd2 mMcow OmMMsydoOoydw dmckmmls
AjHjBOM d 2 dhidjHse Olsj dz
CRAY SLEROKICO d Ei§tcOo dzj dad j

SIR/R2016

3i7 sClweBtew 2016 G.
g B dzj dz €, { shmdw

NersipglpAd v ¢ C
VAOLMR AT AP @rchErslIfVRIC T [
N MRGBCSC R ROV YRS UKW v
& MEXIYRAPOIHEIMYZACTIEY ¢ & U R

stekHT Cdt jtoj dydd

v s &3

4 o3ts dzj dzfy S
2016



vrs 004.8+004.89+004.82+004.032.26( 014
l1s 32.813(2¢/c)w4as3
JtceOdedL Olstster : CsdeW j toj dzyd

t simd2mcovw OmMmsydoydy dmékzmmise j d
AlJU AJHJjtOd dzr 2 dMmfMdzi His9 Olsj dz! f
CRAW Stecd3sOISdC O d kfteOodzjdedj e t
AlJ1Uu]l RdzMisdlskls ftespdzj 3 2 tcOo dzj dedw
ALIJu 1 ¢c10ydqesdzOdz: dz@ 2 dmmdzj His9 Olsj dz!
ObHBdad MistcOYydw udBsdzj demC 52 5B dzC
ANddzdgQde [ v qQuydtsdzOdzy dz" 2 dMmfMmdzi His9 Olsj dz!
¢f CrRo aBtsdad dzin€ j

eIt dzy demS sy tj e dBdzOdz! detsy w©BI j HJdzj |

¢l Okfiets 3" h dzj dzdz" 2 Mmtss L €

stdaW j toj dzydw ftesessHdlsMw ftod s
it smMmMd2MEBsets WsdzHO WilkzdsH Odzd dals Odz! dz
(ftesj § 97-20554) 6

1 wisdzOH y @R QY s dzO de! o] tvj desd dMCzfmmise § d
q dzlsdrjdE Bz d3j 3 H 2 dzOtets H dz' o3 -2R1G@ifjls GE &g v Bar, 2 0
Gu @I dzj dzM § , u tg FHiT M dW B daWl J34E I3 d. 1 o d3s dzj dz € :
L dzd dnjztdz, 123BEIMNG .

ISBN 978-5-91412316-8

lso s s tdstdigsjtc 2 HitizeB dzd € b 58 Gip@ O M ls deds Al 9 tg jf dayjd d
MisOodzj dzgdz" § d2O Mmdzj iz P i MmJ Sydwa:

JCydw 5. c¢Rdzls] drdzj Bl R Gydzsde” 2 B@@ds d yj M

g Cydw 6. ¢ s iV eCHd i, ,de Hd Oc desfisd ¢ O«

4 CYydw ¢cstsededlsdods j dmMmdzi HisSe Oded v &

gjSydw 8. ¢f desesOGjdalsde §j d tOMYy tej Hj dzj dad

ISBN 9785-91412316-8 Edolstster

E {sfid2MmMs Ow Off
dMm¢ Ezmmise j dzdzats,2B46 d dzls j






Ptrrref [IRY

sjndskscdd Bddy02h jets BEZHEM jEts BEHEl RO
B j &3 BjssHise dMSEMmiise j dzdescts qazlsj dzdzj S5O o
fetsdLotHMise j dedzr j fetsyj M, ktodhfstelsdkz: d
LOHOY d LOHOY ftwerhjddw settesdshf shitse dtsflis
Rdzls j dzdzj SIskzOdz dzr § MdMlsj o3 O dz0O dAd Is ©F ¢ dsdatitets t
fsLotsdzvls ftejHMCOL 90! Yo jHjdedj € tstslzdzj CIs
90Is! oBLdedCdetso jdadj CtdeW dzdClstseo tOL dzd ydzts @ s
t OBtlsr o tBdkOMId dMSkMmMmise j dzdese s d dals j dzdz
sy Mhse ftedejHils € st Adssts dif tezfdey ditdeisq ok
2 7 kjrndsdztsed?2 tsBdOtly jdzdw deser i W Q@Gltse,
ded W Mdztsy dz” B Isjmded U MCdd3d EMistets? s osOd3d,
zOc Oded s, f dzOdzdtetso Oded® MmtseMmise j dzdese s 598 j H
1 OOzl deBsfgpdzj Hzs h jes sjrndsdsedyd MEsdgs E¢d
waid dBsdzj Skzdvids?2 Bdtdtsecdd, MisOdkzls HdsMisdy .
dzj SO0 d B@BIYHIdMydy dzd dzOtedz §j H SHRGHT .

Imdg tIsd Mt jter Hijwlsjd detslsd o Iss2-20d6kzd d dzts
10 SCwiddlyidir B' dzs fsSHOdzs 186 HESC dzOHS®-, 1§ te
fdzj HEs " 2 ettt ) esctOdid & SsBlsjstsd. |
Clstste’ j tOMf Sy Fadadnmdjekth dd SBLOL

g4 CUGRdzy j dzgj tedW L dz0Odaf 26, d Btdlstsdzsedd

o J ¢ R dzls jCdsizjOdz! dz | HddzOBdud MSdJ di 7etsB Slsts
4 CPBLWRdzls j dzdzj CIszOdz dzr §J MdMmilsj d3r fsHBI 6 §
dzj dzd 8, &

g4d Sydw 4. CcRdzlsj dzdzj SIsE @Bz dzr 2 OdzOdzd L H Odzd;
HjSydw 5. CROHS] dzdzj SlskzOdz dF 2 OQiTddL Isj S fls
sjSydvy 6. CcsEOMMIWdSOydYyY, 16IOMY sL dzO9o Odzad j
gd Sydw 7. csteddlsd8dzr § dMmMmdzi Hse Odedw &
gjSydw 8. ¢f desesOGjdalsde § 1§ tOMY tcj Hj dzj dadh
gd Cydw 9. ¢fBH]jdJteso Oded] tOMmMMER HI dad?2 d ¢
viCudey jujscdj gBmidlgd esdeiltpmdzj dzd v

g Syl el S dzOH dzr j ddalsj dzazjeS Bz Odz! dz" § MmdMls g c
wjCydw 12. ¢l tctORBd j ftosHEBIST dM¢ kM
stesdgj ke, o OB OR CdW jtojdydd MmMshst

Jdzdzj SlszOdzt dz" = MM BehageriSB-2 AL 6) | i g &h-tzOS Y |
odzjdedza' | dzO otteCh s, LOCYH] oCds yjde o ¢
liBetOWdw EyOmbdedStse dzOfmlstswh j2  f welsdzOH Y
JtedzO d RoOl' 90jls 20 chtsHise | shmeg: [ t
i U dz wadEsHEdipSS s S,  R®BC EIMC, o Bdzi dzm¢
JlSJtGBIZtGG' s Odzkz ¢ Iz, sq’tc;lsa, sOLOdz , utdn¢,
ddzctcOH, 1ttt (ctesMdzOeMEs2 tBd ).

]l tcOBtRPISREZYOMIsaZE s d L Ok jyd §j kyj ds |

o &
ok

SO

1.8, [Wdfs

3



Pifatoffr3s sl [smwpot6

l OmMddz' j,o . QHjBIS t 1, RIUL to1, 6. [tMm¢
IMdf s0, JHEBBUWdz. , AREBSR L, 1t 1. [tMCoO (MftejH
ANjHEdAS) #.B. d , ftes¥W., WddzdOd  RU [CR 9
bojteSdde & Wz , MRSAYjRMES,t ¢, [ sMCo O
l 0eddg lHyls. &2, ftesW., 1 RU [CR, ¢. [tMC:
| Ootcddzs9 OHU Isp dz. , oWl jls pdtmBtog ¢. o OdzS
| tsdzj dz€ 59 Hl..Isl..dz. , HtetsW., 1 QURt, 6. [ ddem¢
(ted BdJo .. dz , Htes¥W., 1 RU [CR, ¢¢. [ tsf!
sOtclf 59, l€z.Cs. HBYyJjdzls, 1 RA sktyOlktsemMmcd?2 dd
stsBtod dzmC,d2H ud5.ddz. , ftesW., ARA RU {01, €.
skLdzj yso H..8..dz. , ftes¥., RIULV (o1, ¢E. [ f
sktej2ydS w.k.dz. , ftotsW., vuvRrR SAv, E. uUOc
J Ocklsd H..4s.. dz , HtesW., t14uUVv, 6. [BMCoO
fdrd jod& ,. ¢H.. Is. dz. , /\R/( RU t¢1, [BMCoO
1 Odzs 7 1. ). fesWIs, degwo | v L, G. veojte!
1 ilstesomMS,d2H dls.udz. , ftes¥., ARA RU (61, ¢
1 dzj dzj o f yGof.Wlg.., HBYyJjdzls, [CR, 6. [BMEoO
I sfCBo, dybsgdac. ARG RV ,d.01f 5MEC o O
1 s J dzse Hflhsdzr A RU d .9 [, 5MC o 0O
t 82L jdzL,5df 4l ddzrRY , 1 1. [ BMECo O
t"Bddz©Q JH.UI. d2., fs¥., 1 RCULU [RAR, € [ B
dlsjWodsE ¢ Hh.p.dzo, fes®., RIIR { ¢ ¢. [t
vOttOMmMse d..dz., HBBYyjdads, [Juvuv, 6. [MmEoc
HE&JQ%OmsaOﬁOa4®q¢H¢Wltvb G. sOLOd
v dz dztse, dH.AL. dz., fHtetsW., [CuRrR, ¢ [ sC o O
vdn B%d&BaCMMM@RM, gr [tMCoO
AJHEZddsS H. . d2 , l;’tztsw., { sMy RR ¢ &, G It
Addedz J .15 5. deRA RBY ¢ [ MHTo O
ABdBBddzr 7, RHUIls. dzry f @&BY [BMCo
mtstetsh jomG,d2H Al AdzrRL , t . [ BMCo O

[t1slfRU[ U20&R
o(CIzdz;aO oLObBl;fr]lso[ls‘;dzJ lEBjdzOlsstc©® o di3sdzj dz
rdzd f, . Is. dz. , ftsW., WdddOdwOwry {f§rMmgH
¢dZOdZJJIl@\RI/( RU [t o O
I stedmsp d.b.d , ftesW., W¥WddzdOdz 1 rRv [ CR ¢
s Ot 59, JCCB dz. , HByYJ dzls, 1RA csktoyOlstse M¢
I sftse, 0 SRIs. dff tesEOzdpazdzr 2 M L, 6. o dsdz
Uq’:lsd3q’tslsa C.sl.dzrRLV d.¢1f,sMC o O



st {we)1 3sdldcC
szl v 1J¢C
tdr11Lcr3vram tfeut uf

1 -

¢ f O dztsapdnoyict@iis.nsksu)
RdzMmIs d Is

ls MdMmisj Bod diedtis3@®@sd < d
{ ttwsesmdedems

o

Hy dzsdydzsmisd MEh desMmisj 2. CIO YOHOYO ots
s Odzdw OdegedzsW L ™ Yyde'r » HOdzdzr 7 ®m-dzv § 5§ 5
LM yde' 7 deOkzyder = BOL HOdzdz' 7 d i3t dzOdzd 2 .
dJiztbo Odzdzs s MY sdz' L s Oded d OlstcdB kzIstso C
ftesh O h dn  dHJ dzls d.Wdts EHyddsts dafiyls migf-tsdzo O dzr
Zdz IsOls” fteddsjdej dzedv {1 Istsets Ods-stedls &3O
LT ydzr 7 d wemMméswerr ydzr 7 dilstsydzd S tso HO

Wjor j: Mmezsw O0dzdz | [ Is Stttk C b Gz | |
ddzsdW dSeoydw -wWinledzbiGfldpR , Jar o

't OBslsO o' f Sdzdzj dzO f tod W d dzO dzf) ts 2407-00B&EH 1 j oy €
5



o Hjdd]
lOydz &3 + sOfsd3 § s sdzdzgj dedw tSHdes?2 BOLT
Wwodzw jlsmw {1 1sOf EflsOdatse dzj dedw dHj dzlsd ydzs
slsdetsh j dzd dwlsamhs® dzOh j 2 t OBEIsEis bz SHeR 8 §
1Iss?2 LOHOYd otLddSdzO0 ftod Msf sfisrO-o dzj dz
stsd3 Oterndo Jdal steidsoydd BB L Isdn §J tefptsdzOn
dzr 7 Mj BOdElsdud MSdr MdMmisj s [ Apanovi ch e
Otrdod dMytd Lz sy ddhnCiswd: y@&sy @Jd
ter i3 ' wWOBBIOd, dhMfsd LEkzslshv @dc dzs?
mMtsdz, otsL dzckCeds@ OBOHED dHjdsdWdE OfEd fi
yd Mg L SMYjteddsj delstse ) teOL dzd ydz' d3tp- Mlste
dzr n, bkOSdBd ¢COfoRKBWaxpl dCat, DB
sjdzt desjy SCtdzdyd Mlsets thdetstC dHJ dals
dzsoduy d HE., 2014], Ct6eHO {EkBdd
tcdo Odzdfm! €C€0O0¢C fkBdzdSOYydd GHds2 d
ydd tHEdsBdrf jeOMmytej Hjdvddh: dojyHB- dj
ZOBd. [Hdd dL oL dBsyde - fSHABSHtSe §
o Bj Misdzsds My s L so Odedd MistekCsEisdtots
sste’ | MtsHjtey Ols Htsf sdzdedIlsj dz dzz®¥ ddaW stcd3
COyds df j[tApsanoyi @W181 . al HOdkEs?2 ©OBs
CjLbEd O ©OB&lS' tj OdzdL so Odzdz’ & d dzfls

1. wvowWLOdgdzr | tOBBIsW™W L CBaAzesBicd Is ¢
dHjdsd¥deOoydd fMmkh dtsflsj 2

4 ©BjhOj®ks?2 fsedj Bs2 Mo WL Odfs e St
mih j mispdefldsi 3" dHjdsdWdECOydd mikh didsmisj 2
tdBllsse o CwodidsjSMmlsj [IsCtrilsr i fowL Odadz
2010]. [lHjd dk¢ Bsd k¥ ckffkz Mehls:
@O dHjdsd¥dsoyds Osltstte &GAQMyEsdsy § ks

2015 Ley, 2009 Hickey, 2014 s dzv L,2 6 ©2 ] . ]l 1 sts?2 ctbkzff
ofMjets Mmjew LOte] Sz zH s Odzd L atedMmisd € c
Mo lststeOr d 5 BIiMlsy T EEBddJdSOYydd ( dzOL o
ofmMicet ftwoduyuddss? otLdzdC dzso§ @y d shifb gesm
wWodzWw jIsfpw dzj f sdzdesls O HOdzdz" 7, yYlsts L Olstelzi
fts ObtedBlkzlsOd. 1 i lssdkkz L OMdzzy do O Is 9 dac
fojHdBBiIls EMIsOdzso dzj dedw = ©OolststeMmiss O. ]
MisOlssydzts § tetsH o d dzlz Isqf § O ydfidls s@ig Is tsdeHnjlsdzlOd W
0 dzO dzd L z0 Ektotse dzj fdiszOydd, - StW t
WieOL jszsedyud MEsd3 d Mmisdz@disedij dDeQds Iz tc
Stamatatos2 0 0 9 ] . lted MOodzj dzdd Odze dzsw L ™ yd

6



Oolststetse 1 Isd BHsEHOR dgd Y BHElshH v h d i3d, :
cOL dgr | IsjSCMmlsr tSHdsets d ke yj Oolstt
fjtejosuydéd M w©OL ds? d30dzj es2 § jtcj o BH
dHJ dzlsd W chOucfcf fmMh dsmisj?2 SCtdeddedmse Odz

dzy dzd J Olftzpe€®oyd?2 d Mo dzj dzdj s CMilsts
1l s B 1 stsets, ots ddzsedm Odzgc dzsw L T ydz
Hsdy desc s o dzd &3O dzd W tOL dzd ydz" &3 o Ote d O dzls O
fsdzEyj dzder &3 fted §sd3sh d IteOdhddlsj @0ydd
ydd Odze dzdfipdzdilsj dia@ 2 tkemmEswiLr ytr s d
ClcOBRAB : dzOh & MmMteMlse j dzdzzd JtosecteORBE d
ftcd ftsdiisch d Google translate (transl at
JteEff O OSdr {CMMfjteddj dzelsse B' dzlp sk
dzts? BdBdZdtSIsi SdniEpspmigegei nkonf)l,i SIS

Hdzw L CMYf jted ) delstse s dfff ii€astdd ¢ da3 1 ks dzqg
MfjydOoddL Jeso Odzdz’ ° BB RIS, BdO W
oW ddylssdsn, tdO0 MHijtydl §foddr §j Isj
Bhzscdh fkzedff SOy sdihig sjChmisr kb dds
SpringerLink fMmtHj tdylsiddz CHlsdraaftiostsdatd dzdgfizts dzia
sB dqLHOdd, &iMmlk] ttOBBI' Ooslststetss (J M
MfdmSd vydlsdteses Odzd?2 d Hte. 1 Istejls! dn,
sHdd3 dimissydedStso, dMmfitsd LEj B &3 ¢ dtsB Oc

240 ] BO Odettdls®O 5 dHjdsd¥dco

IBhOw MojdBO OBl OetedlsdkzO ft5 dH,
fpdzi HEZE N 2 o dH:

1.1 temMmEwLr ydesdde ddzi dzd ©Oolststc® ¢
9 Ot d O dzlstzts W LOdagdzts G 15 dz0f d MO ded W dets d d3
OdzG dzsw L r ydz' A gz &z HEsMiskzY der Ho O 9 Otsc
¢jdzgj tOYdd, dzdsts ftod ¢k d UJtGJatSH d
Its ofmMjds 90dOdzsOd3 o d3j dz tsﬁjlthfnlsadeJIsi

BdB dzdsisj A gerSpirnk. tJLEzdz sOIsT fsdmc O
Stedj dzsteso Odzdzsc 5 Gt OW O.

2. Mdzd t€OMMdz3Olstedo O BOW fitemMsdz0 ©fd
gt o1, sts tslslszHO dLodzj COjIsfyw ddeW stc 3O

LI} tsfr]tsdzf. lted fYosdishd fitjotsHYd @ o 610 C
MM swL T Yydes@ ts dzOL 9 Odad W steceOdzdL Oydd
O H | dedets?2 MlsOls' d ©® BdBdZdBISjSj Spring
LOHOdzdztsG s Oolststc® d wMkh jMmlse dzv j Ismw dgj 1
EC OL Odzdz" d3q H dzw H O dzdzts 2 f 4 temMs@m dzj alzd jO
sfkh j Mise dzv j sw  dzO &\inkies [Cohen@ B Ot381¢ d Is dg@lzj H
slRjlsdls: , ysts fesyjHzteO MeOo dzj dadw

7


http://www.informatik.uni-trier.de/~ley/pers/hd/c/Cohen:William_W=.html

HeMIsOlssydets Mdzsy dzk s Mifzte 2 Sislstsz  ylsts o O
ZOL 8 Odzgd™w tSHdets?2 d bts2 yj GtecOddL Oydd
9 OtcdOdzlsr MsCtcOh jdd2. | daj Cslsster 7 MisOl
ossBh ] ddzd ESOLT 9 OjIsfqw yOfMmisdydes ( dzO{
3.1 00 fEBddSOYyddo Offs@ly d it ® & jzdki dzi
MoktczHdzed O o ECOL Odzdes? tSteOdzdL Oydd,
4. 1 My dzO2Hjdedzr | MlsOls: d ©OLBJoO O8 Isfyw
dqHjdsdWdydicse Odzdz" d©3 o3 Missdz OB BIST . U j
tcOB SIS dzi EC OL Odzts, MtcOo dzd @ O Isfqw  fmts o
Hezedd3 ctelzf O3 d, JMmdzd MmnSHMIKLOS dte@iff
SHds2 dL dHj dzsdW¥W dydtetse Odedzr = ctebkztf §
MOk v fsi3j M Ojlsiqw o 1k ctwkzffz. ] d
MrsHMse © dd3d 4 smw HoJ 9 5L d3tsy ddtsdnfis d :d
Comddzmdes?2 B sted € d B dzduD#s fifatdnt Drichletls © €
Allocation) [Blei, 200 3] . 1l mAzzyoj {DhAd d3jeddjndgdsis v d
k3d Y HE Ho lzd3w HisC iz d3j dzls Odzd or ydmadzw j lsfmw
sB@EA [ jRBdgte® [Steyvers 2009} 1 jtojH 9" ydmdzj dzd j o
Mo sHMlse O, 9 IjiSMip@Bo @HOQdwykiy m ikt j |
fls § d3d3d dzc O.

51 dzv Isjr MlsOlsj2, Ijtfmks Ctbktttrna LO

EZxd fMeh jmMlso ks h dA ctolzt fMsLHOj Ismw |
NewgroufN, ®&Hijlss ftewHCBSer 2 dsdijtc o dese ! M
6. 1 dzv COYHB2 Ctolzf ¢ r g4 jO2, okl Ho GBS

SHdtsBE dL drLejfMmilsde = &3 Mls tcOBSIST L OH O
MlsOls v oi3q , fsf ©Oah ddiqd 9 COYHES ctolzf
dzj sted j dzlsdtetso Odedels e 5 G e OW O.

stsdzdzj S ydvw HGCEdR] dzsse ttOMMd3OIsted 9 O Is !
weo dzvw s sipdzj dalds'C, dsdzj e o jtwhddzr ftstslse jlsml
Ctsdzdzj Sydd, O COYHOW OO HSCEZA] dastse ¢
(W) Metslse jsMisolzjls MratsHMIselkz d&jYHE Holkz
MeHMlso ®© dBiYHEZ Hoabkdkw HCEkdj dzs Otgeb ¢ @]
tejBtots BiYHE L Isdddd o jthddOkd daj ML HO
sls Stsdzdyd Mlsoa © o jtehddz. 1 O0fteddsd ts, Hddw ¢
005. 1tdzzyj dzdz’ 2 CGtcOW JLBBLOYOjIsE- § tod
edls 3O, OC ybts f tsa s¥dsinWH tsdi{dsi dzlsi'tc e O 1§ 4
1 sdz' L tso Olsj dz gz i Is oBL @3ty desMis B - 5 dzlz
AsHddBs?2 dJda sted3Oydd, fsLotsdzveh j2 M st
Mo fwsyjmm MtcOo dzj dad v , fl Hteketsk- Mists
Gt O3z .



3. 1J4iSshtster j1 it ztdaf dgPRI 50

ltescteOBBO dqHj dsd¥WdSoOoydd Mmizh dsflsj 2 s
MoktczHndzd S s RHR & ] (61, C0O0¢C tOBSIOE N
Cls CdEfEBHSO OB SIsOdz, dgs o f sfdzj HMlse dd dzd
Edzgite. tJLEd O tcOBMsIsd tolAftftdts ¢ tefrligigs Iz HHAzH
flls ©o dzv dzd fl L dzj € stesdzdets? ter{dnB dzd WHfld5iCeOR ;
WtcOed3j dels Btedj desdtctseo Odedetsets cteOW O ) O d3!
dgLodzj yj deetse s L dzOBtste® HOdzdzg" = Spri n
stsdz! S5 2 flkBdzd S Oddd &afdzd SOy BOH Yt©OHsdzO to

i nk

SpringerLi . com, ftedmizlsmMlseazs Is o MY d
tcOL Bj N jdedzr = © elibrary.ru. 1tddBj Odz
Otz jdz@ Hdzvw 7 fkBddSOyd2 ¢.uw. 1 Otdd
fedzdsOydd odu. dpORddEswLd) jMls! M da
feedzd S Oydw R, dts dr IsjSfisr lsmizlsmise k5 I

V E#ot... Narigya...
Thegy ... "
V E fot... Theory .. Narigya... o
A Siar... Narigya...
Narimya... Looking... Narigya...
Asymghr... - 9 Expegim... ot

tdMAatcDed3j dzgls ctOW O fEBdd s Oyd?2 ¢. u.
dLodzj yj dedesets dL tej MztemM® Springer

ysts COMOjlsmMw HOdzdze" = © BHBHZdtSKgGIHS ISP
udlsj dzt dzr 2 tOLBtetsf) o GBI jdi3di HMiskY dats?
fOter OBLOYjO® HBts dgij MStsdzr Sdr HjMwWIsCtse
RO btydtsmis: dHjdsd¥dSoydd. vOCyj, tj
sjMmissots?2 orBBtSj d30 0100 0f HAfBjdedfifaiz d(2B ¢ fd
ftcddsj edzs ® 80% MmdzzyoOJ 9, 9 fkBdzdEOydw
dj ded ¢ jefmtsde , dgj dzdf:! Ibsd ¢t dded ydc
ECOLOdzr fteddzjtedzs o 70% Mz yoOj o .

1 Gedfp 2 fsCOLOdz fteddzjtc OBl o6 to!
BB dzd f plcms.dr ptizBazd S Oydd o { dzj € Istofs da

9

q



SpringerLink.com. 1tddsj dBv §j@ghntsd
dzj cdtetseo Odz" tOL dzd yde' § OdeGdzsW L' ydg §j 90
SdA{sC OL Odz’ ©® ojtendzj?2 oS kOHS] MdzjoO. |

Odzge dzsw L r ydz | o90tdOdzlsr of3j MIsO OB O L
LOdz ctOW, dL sBtOY O h d2 HEBddSOYydd, 1]
dzdw OCOHJBdEE ¢dzHtej®¥ 1 jlteseo dybkmtdsdsh tso
ojlsfmMsalkzs s fEBddSOydvw o3, HdzZw Ctslstster A
Ny dzZbtsets Yo jlsO Mmtstslse jIsMmisoksls flkzBdzds Oy
ECOLOds. | Mmicgs)] f spac©Fwrisimizger Li nk. com
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DISCOVERING DISINFORMATION:
DISCOURSE-LEVEL APPROACH

B.A. Galitsky(bgalitsky@hotmail.com
KnowledgeTrail Inc., San Jose, USA

D.A. llvovsky (dilvovsky@hse.ry
National Research University
fiHigher School of EconomiésMoscow

A linguistic method for determining whether given tesxa rumor or di-
information is proposed, based on web mining and linguistic technology
comparing two text fragments. We hypothesize about a family of content
generation algorithms which are capable of producing deception from a
portion of genuine, originaext. We then propose a disinformatioe-d
tection algorithm which finds a candidate source of text on the web and
compares it with the given text, applying parse thicket technology. Parse
thicket is a graph combined from a sequence of parse trees augmente
with intersentence relations for anaphora and rhetoric structures. We
evaluate our algorithm in the domain of customer reviews, considering a
product review as an instance of possible deception. It is confirmed as a
plausible way to detect rumor and dption in a web document.

Keywords: disinformation, web mining, parse thicket

Introduction

Information that is published on the web and propagates through sdeial ne
works can carry a lot of false claims. Published once, it can be copied into mult
ple locations with some edits and make an impression that multiple sourees co
firm untrue facts and fake opinions. Such fake information, rumor or deception
may be distributed to manipulate public opinion; therefore its sources and posting
of its various versins needs to be identified as fast as possible.

A fast growth of online information sharing media has made it possible for
rumor to spread rather quickly. Unreliable sources can quickly spreadiinacc
rate and intentionally false information in large quéaesit so it is crucial to
design systems to detect both misinformation and deception at the time it is
indexed by search engines, included in feeds, etc.

In this study we are concerned with high volume of deception, assuming it is
created and distributed tamatically. It is hard to scale manual writing process
and manual distribution, so for real attempts to manipulate public opinion we
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expect automated agents to create content [Galitsky and Kuznetsov, 2013]. The
working assumption is that a certain contsotirce would be exploited by such
agents, given their mission. These agents take genuine content, substitute certain
entities in favor of their mission, and distribute it. Moreover, the agentxare e
pected to do some textphrasing to avoid easy detexctiof the real sources.

In a number of problems similar to rumor detection on the web, such as
spam detection on the web, solutions are based on learning features other than
linguistic, including the structure of sources, behavioral and social media
[Qazvinian et al., 2011, Hu et al., 2013]. In our case, only textual data is-avail
ble, so rather deep linguistic analysis is required.

1. Definitions and examples

Deception (text text) is a measure on a mapping of two graphs for texts
text, andtexb. It measures a number of substituted nodes and returns the truth
value if text is determined to be a deception (rumor, distortion, inadequate
modification) oftext.

We call a graph representing syntactic, shallow semantic and shallew di
course structuref text aParse thicketlt is a set of parse trees for eacim-se
tence connected with intsentence links for anaphora and rhetoric relations
[Galitsky, 2013].

The idea of publishing similar portions of information in various places to
affect the public pinion is nicely expressed in the following qudt&ee, in my
line of work you got to keep repeating things over and over and over again for
the truth to sink in, to kind of catapult the propagatidadeorge W. Bush 43rd
US President.

One can see hothis procedure can be automated by taking a piece-of i
formation, rewriting it multiple times (which is entity/attribute substitution in
our <case) and publisBhohigtiidali nl emmugl uta
signed to make lies sound truthful and murdsspectable, and to give ampa
pearance of solidity to purewirl. Geor ge Or wel |

Instead of relying on social network topology information to track the
sources and propagation of deception and disinformation, in this work we rely
on linguistic means togsform a similarity assessment between a given text and
a candidate for its source on the web. The finding procedure of textual sources
is conducted via web mining, employing search engine APIs.

According to [Mintz, 2013], the best ways to find if a piefanformation
is factual is to use common sense. A reader should verify if a piece of info
mation makes sense, if the founders or reporters of the sites are biased or have
an agenda, and look at where the sites may be f&teamtlers must have alba
ance ofwhat is truth and what is wrong@here is always a chance that even
readers who have this balance will believe an error or they will disregard the
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truth as wrong. [Libicki, 2007] says that prioeliefsor opinionsaffect how
readers interpret information as well. When readers believe something to be
true before researching it, they are more likely to believe something fvat su
ports their priothoughts. This may lead readers to believe disinformation.

We use an example of wédhown deception to analyze how it can be pete
tially scaled up. In early 2007 Wikipedia community was appalled when an active
contributor (believed by the site to be afpssor of religion with advancedd
grees in theology and canon law), was exposed as being nothing more than a
community college droput. The person at the center of this controversy was
"Essjay" (Ryan Jordan), a 2#arold from Kentucky with no advancetkgrees,
who used texts such as Catholicism for Dummies to help him correct articles on
the penitential rite and transubstantiation. What we observe here is that substitu
ing certain entities in popular religious texts, one can produce scholarly articles.

2. Discovering disinformation and deception

2.1 A hightlevel view of a hypothetical deception creation tool

To be able to identify text containing rumor and deception, we neegto h
pothesize about a tool which would create it in arbitrary domain. Forfan ef
cient rumor producing tool, it needs some relevance machinery to filter content
suitable to be included in the resultant text on one hand, and also a mechanism
to track the rhetoric structure of the produced text, for example, by copying it
from the soure. A typical creative writing activity of an average author is
searching and browsing the web for relevant information, then finding pieces
and merging them together, followed by final text polishing. The objective of
the rumor creation tool would be torailate human intellectual activity while
writing an essay, searching the web for relevant content and combining it in a
proper way. Such a tool would implematdception(text, text) as agenea-
tion of text giventext, by mining the web for fragmentext6 s i mtexk.a r t
These fragments then need to be approvedelogption(text, textd.

For webbased content generation, relevance of formed text to the seed sentence
is essential. A number of attempts to reformulate a text for the purpose afyritaki
original are well known to search engines on one hand and produce uninteresting
and semantically neocohesive content even at the single sentence level.

Our assumption for generation deception is the following. In most cases it is
very hard to reallynvent a new phrase. But something linguistically similar has
been posted somewhere on the web. So the task has two parts: find this piece of
text, and substitute initial entities from seed sentences in the mined sentences
and merge them.

2.2. Deception gneration algorithm
Input Seed one or more sentences about the respective topics.
Output Set of deception texts
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1. lterate through each original sentence:
a. Build block of content for each sentence
b. Merge all blocks together.
2. Extract significant nouphrases from the seed sentence to form a query.
3. If such queries do not deliver significant number of relevant sentences:
a. Use the whole sentence as a search engine,query
b. Filter our content which is duplicated to the seed
4. Run search queries via seamtgine API or scraped, using Bing, Yahoo
API or Google, as well as their /news subdomains depending ongthe to
ic of generated content.

5. Collect search results.

6. Loop through the parts of the search snippets to see which fragments are

relevant to the seed one

7. If only a fragment of snippet occurs in the snippet:

a. Go to the original page

b. Download the original page
c. Find the fragment

d. Extract the fragment

8. For all fragments obtained from the snippets:

a. Verify appropriateness to form the content. Appropriateiese-
termined based on grammar rules. A fragment needs to include a
verb phrase and/or be opinionated [Galitsky et. al., 2008].

b. Verify relevance to the seed sentence. Relevance is determined based
on the operation of syntactic and discourse generalizatioch d-
lows a domairindependent semantic measure of topical similarity
between a pair of texts. Discourse relations include rhetorical [Mann
and Thompson, 1988] and anaphoric links between the parts of a
sentence.

Letds consi der annce&waime & lmeak, theveris nb h e
reason why you can't retire in ten years if you had been a rational investor and
not a ¢ r aweyformt theaqlieryr for search engine APRdrational
+investor +crazy +trader.

From search results we remove duplicatedusingfi Der i vat iaves:
tions for Investors | The <b>Rational
From the search results we show generalization [Galitsky et al., 28412] r

sults for two texts:

Generalizationnp [[IN-in DT-a JJ}*], [DT -a J}* JJ-crazy ], [JJrational
NN-*], [DT-a JJcrazy ]] score=0.9

Rejected candidate fragmeRational opportunities in a crazy silly world
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Generalizationnp [[VBN-* DT-a JJ* JJ-rational NN-investor], [DT-a J*
* JJ-rational NN-investor ]] vp [[DT-a ], [VBN-* DT-a JJ* JJ-rational NN-
investor ]],coref[[PRR*] , [PRP-*]] score=2.2

Accept ed Ifcana@xplaiewhy have fittle pretensions about being
aseccal l ed 6ravional investoro

As the reader can see, the latter text has significantly stronger syntactic and
discourse commotity with the seed one, compared to the former one, so it is
expected to serve as a r el mtNomahinves-par t
t o fradn the seed sentence.

2.3. Deception detection algorithm

Linguistic technology which recognizes deceptommtent needs to beed
veloped handn-hand with content generation linguistics. If a content gener
tion algorithm does rephrasing on the sentence level, applying pardmsest
representation, then a recognition algorithm needs at least as detailéstitngu
representation as parse trees. Furthermore, if a content generation algorithm
relies on intersentence level discourse structure, it needs to be represented by a
detection algorithm as well.

Input a portion of text (possibly published on the web)

Output categorization of input text as normal or deception (also including
the original authentic information, and its source).

1. For a given portion of text (seed), find most significant sentences;

2. For each of the most significant sentences, form a queny the noun
phrases, so that the head noun must occur and other nouns and adje
tives should occur.

Run the search and collect all search results for all queries.

Identify common search results for the set of queries

Form the set of candidate texts

For eachcandidate, compare it with the seed at the syntactic ad di
course level. If high similarity is found, along with the substituted entity,
then deception is found.

7. Identify the mapping of entities and their attributes from the seed text to

the source textighlight substituted entities and attributes.

8. ldentify sentiments added to the seed text compared to the source.

For the steps 6)8) we use our parse thicket text representation with named
entities as additional labels.

o gk w

3. Preliminary evaluation

Although the spam web data sets are available, this is not true fou-the r
mor-related web data other than social and manually written. We automatically
formed the Seed Text dataset by mining the web for opinions/reviews. It i
cludes 140 seed texts, from simplentemces of less than fifteen words to a
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fairly detailed multisentence product review. The size of the seed needs to
correspond to the size of the identified source portion of text.

We collected a set of thousand product recommendations and consider the
as fAdeceptiondo relative to the produ
ers and retailers. Given a set of product queries, we obtained a few opinionated
texts on eachhttps:/code.google.com/p/relevanbasedon-parsetrees

In the context of our evaluation, the opinionated data can be viewea as p
tentially being a rumor, and actual product description as a source. The task is
to identify the proper source on the web alondhwiite set of substituted atiri
utes. Hence we believe our evaluation domain is relevant to an actual deception
domain in terms of web mining properties and its linguistic features.

We manually reviewed the rumor finding sessions and made assessments of
precision and recallf@blel). Once can see that the more information we have
in the seed (the longer the text), the higher the precision of rumor identification
procedure is, and the lower the percentage of identified attributes is. Recall and
the propotion of identified sentiments do not significantly depend on the size
of seed text.

Table 1
Seed text fragments /size Recall of Precision of Substituted| Sentiments
finding  finding attributes  found, %
source source found, %
page, % page,%
Single sentence;15 words 71.2 67.2 78.9 62
Long compound sentence, > 67.4 73.3 71.6 70.1
words
2-3 sentences 72.9 72.1 65 64.5
4-5 sentences 70.4 80.6 62.7 61.3

4. Related work

[Seo et al., 2012] focused on two problems related to mitigation of false
claims insocial networks, based on the source topology rather than linguistic
approach. First, the authors study the question of identifying sources of rumors
in the absence of complete provenance information about rumor propagation.
Secondly, they study how rumo(false claims) and nerumors (true info-
mation) can be differentiated. The problem of identifying rumor and misinfo
mation on the web is much harder than identifying spam web pages. For the
latter task, an analysis of extracted links to suspicions @iteish belong to a
typical spam category) is sufficient for web spam identification [Webb et al.,
2006]. On the contrary, to find a rumor or deception, the content and links are
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usually irrelevant, and worlvel, sentencéevel and discourse level analgse
are essential.

Interpersonal relationships often drive to laspale changes to the opinions
in a social network or community and have a dominant effect on opinigi ado
tion and spread. Many models have been proposed to study this effect as the
Voter Mockl [Clifford, 1973], Bass Model [Bass, 1969].

Spam has historically been studied in the contextsroéi but recently, -
searchers have begun to look at opinion spam as well [Wu et al., 2010; Yoo and
Gretzel, 2009]. Jindal and Liu [2008] find that opimispam is both widespread
and different in nature from eithernagail or Web spam. Using product review
data, and in the absence of gstdndard deceptive opinions, they train models
using features based on the review text, reviewer, and product, taydiskin
between duplicate opinions (considered deceptive spam) andupdinate
opinions (considered truthful).

Most of the modern opinion spam detection researches are based wn a co
ple of approaches for obtaining labeled data, which usually fall inta&hemp-
ries. The first relies on the judgements of human annotators [Jindal et al., 2010;
Mukherjee et al., 2012]. However, recent studies show that deceptive opinion
spam is not easily identified by human readers [Ott et al., 2011]. An alternative
approach as introduced by Ott et al. [2011], crowdsourced deceptive reviews
using Amazon Mechanical Turk. Despite the advantages of soliciting deceptive
gold-standard material from Turkers (it is easy, lasgale, and affordable), it
is unclear whether Turkersearepresentative of the general population that
generate fake reviews, or in other wq
only one type of online deceptive opinion spdmfake reviews generated by
people who have never been to offerings or expeed the entities. It turns a
construction of more or less universal deception detection tool to a vergsophi
ticated problem. In our research we focus only on commérerated depe
tion which is slightly different from, i.e. spam opinions which are wotten
manually but only picked together from the different existing sources. It makes
our approach less universal but more flexible and ceiuependent.

Conclusions

We proposed linguistic method for determining whether given textis a r
mor or disinfemation, based on web mining and discodesel linguistic
technology comparing two paragraphs of text.

We were unable to find a systematic source of deception on the web. Ho
ever, opinionated data on user products being related to product descriptions,
turned out to be an adequate way to evaluation of out algorithm. We confirmed
that it performs fairly well in identifying textual sources on the web, entity su
stitution and sentiment detection. Our evaluation addressed the cases of various
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complexities oftext and demonstrated that deception can be detected varying
from a single sentence to a paragraph containing up to five sentences (having
entities substitution distributed through this portion of text).

The contribution of this paper is an applicatioracfentence level linguistic
technology augmented with a discourse level. Our approach is capablé-of ver
fying that one piece of text is result of a deception based on another piece of
text.
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(RDF- e O dzd dzd P ) , 9 Ctlstster » HOdzdz" | ftojHM
stcdf dzj Istse (klse j toy Hif] tdgd R cEH Vls &) Mz Bt Ig & Js
dLo jMisdzs? d&sHjdzd HOdzdzr = RDFL D &0 &S®Og s Ml
Mis: ¢ fwjHmlsOodzj dzgdWw HOdzde' = d L dzOdzd 2,

od3i Mlsj C0O0¢C wfdMOddw sdlstsdsed?2 d Isjt
OWL , sO0¢ d SCBdelsj dzls R RYT . sO¢ ftcOo d dzt
BOh ddzr o asHO, yYlsts HOJ Iskzdjddnlsiasqd.ts dzdad Is j ¢
1 Oy dzr d3 Oteckzd3j desB3Oazd flzfblzy v B ZRPB MW d s
tcOBtslsr M dedd3sd sy des dMftsdz L s9 Ol MlsO
[ SPARQL, 2008], dag LOQadmwhd2 s ¢ tdzf tc,
14 Mdislstew dz0 EZCOLOdzdzr § 9" Mo @Oz gy s
sjrdesdzsedd Semantic Web, q’tecf dr dmy
MowLOdedz § M Isj o3, Ylsts o Hdzsy § dzdzOwv € ¢

HOdzdz" = ©® R1 Rt d dm odLEO q’L uq’q’G)tj’tsdzJ
Hr 9o OdzOMm! o oL By dsMisd L Isdr Mty HMIse

I fMsjolsfdmr 8 0j siw tfrils §toddjdzj dedv
Web tfttd {§smistesjddd Isj B3OIduyi Médre R1RE

fiod {bsd e dj d.
1. tOL©EOBGISO Bdstsdasedd R

YyissB' tdssdtsedY sBjMfjiydoOdzO ECOL O
sSB&ZOHOI' 9 btcSfIs) dz' desfils' 8 d cdB ¢S tsfls! &
tesHdz =7 L dzOdzad 2 . sOC Brdzs MCOL Odetsi-ar h j
fsdz LEjlsmw wLr ¢ OWL. [H&OSE, MBQ-HOd]
42, O kjd Bdjj {ChHfjtlsss o &sHj dd
Hitseo sdgdstsi d2" &3 d IbtezHtsj BCdB sy Mntsds,
fteiHMIsOoadzjdzgdj Istsdzt €5 BOLBO ' 7 (fHasMmlsr
scts fsyj MmO, fjHddsyjd @Otk siddd
cOBtslsCd tdstsdtecd?2, §fsHHjwydJo O @i {tc
sldetsh jdzgd2, O OS] BibssHsdsecdY §shmist
ftej HMIsOa dIsj dz' desets d3desy d MIsoe O BOLBOT 7

RMNMfsdz! L soaOdedj ESOLOdd = &BilsHdS
cOLtcOBIsCE thdstsdsed?2, dts d fserd-0jls
B odztsaiabts, O kOCY,j GBjMijudoOjb- dzj s
dzj dzd v dodzt sted3Oydd SCtsdzj ydetsdslz ff tsoz' L 59 Ols |
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1.1. [BiMmMfjyidd) Stdastesdz?v d EZHBBMIsS
[ d&zv dzs BSEBS OlktedBkzlSO ¢ dZOMMO EHGds L
Y dzd ? . [ff]dzd sO¢C Oow B da@ffipsizts d ddgOjuly dAf 8 dz
dzts 3 [ BdRjdz ROOSIsjtEdL zj

zOL " 9 Ols Htsd3j
B3 delsOtedz" = L dzOyjded?2. JlojHjdedj HBAR} detso
90! o9otH dJqd¥W sted3OyYydd, des d fitsfalzynj @Ggjlc |
L&zOdd?2 ddd ‘EEfprlsybBths Ms&OyHT 2 GOL o
HEd3r 90OIst ) L dzOyjdedy biets ddzd ddetsegts Ol
iets dL MfdmMCO L dOyjdd?, LOHOdddseEs o
vO¢ C0OC © OWL HdW LOHOddw IsOSCdR HIBS
Hsd3j d2" L OHO¥ Isfw  fjfed lnd §dd @nh eGhnhse d
fdtejudmdzj dedj &3 Mo tsdn { dzj d3j lsaislis o ¢ 2@ ffdn o a
ROMdzj Hdzd C s M dzigpits BiaE € S5 & wONHMOo Mo st
Jd sfmw  dzOMdzj H cadiflzts|df BUEZ@M if QZO i f

ltod B3 eOBBd H BB datso ¢rWoddgpslscl)  § ¢ tiz@6) @ tzd |
U

ydeqes df fesed@@ydd § zpakzd E@®isdde j  olst-dz¥ yC
9 jlsfMmise jdzdets o dHT Hisdzy desfis j2 o BteeOdedlL
wired fkeddtoyd?.

1.2. ltjHMmsOodzjdedj Mmaztsy dzg' 7 Mih detsfls g

ltod tfdmOdedd dzOkzydaets?2 Hj B Isjf dzisdz g ldath i
ftoj HMMisOo dzj degdd OltcdBlzlsdtctse Odzde" 7 $isdetsh
sOdd) . dv tkdR yjdj2, ¢0¢ fw©0edds,
slsdesh j ded W MdzOB Y j dgdzr | Olsted B lals O d3lfj 3 HirfAf
OtGGIZd3 dzlsOd3q’ Slsdztsh § dzd v .

lted Bj totsds Olsto @ t5lz isdstelitss @ dgalfty 3ty j s fdziz.
ccOBSIsOjIs 9 fteeOdzdL Oydd

tOBEISOjIs o [(@gCifte®@gd®: [ djaigs’ jo
¢JtceOdzgdL Oydw: rRud s dzy dets fiy I g tc H Ols®tc ,dz0 Y O dz
1960,H Ols @ t5¢ <1678 ©)dzd W

5OC COC o WLrGCj] OWDHGiZEY o BB jsigs d
dzd 2, dOdBBd B' dz ftejHdzsy jdz M j ydodz dz 2

JleBbINApPrymeHT MpasbInAprymeHT

B Csonctea m CsovicTBa

OTHoweHUeCATpuGyTamMu

M CsoincTtsa

tdim. 1. 1 Obkkjttd OsttdBkldss Oddztsc ts
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[ Odzdz" 2 f Ollsjtedz Hdzw ftej HMIsOo dzj dzd™ IsO
o9 jHjddj oMmftditcdlsiah dgauaity v § &6 HBLsOERS,
Wo dzv j Isfyw  dzO fi) dzLeH ddda>E jsedzlz” RAzOWdn@ipty f 6] H fls
CodeStoj Isdztse s sdf © wsilsdetsh jdzgdw oo tsHdIsfw
C zofgffjzsh jddj v dd&stcd B 2IsOdi3]

1 O34 Isd a3, Ylsts HOdadz 2 i Olsls | equmlifiesls dzd
relatiore [Dodds, ® 12 ] , ftoJ Hdzsy j dzgdese s o ftstsBh
By dshis! 8 MrtOdzj dzgdv TStWHEO Oteelkzd3j
cqualified relatioefme W L d dz2Of tcQo dzj dz@ tsls o Mfis-Bsc O
SO zd3j degls Oz BsH j dzdtelzj Idse s lsdetsh j dad
Mo wdz@f tOo dzj dz@¥ ©ls PrEetiuzls®B L j DINF sdiBsc
LOLj &3 S5ls dzj 65 CBlcosdgjedglsllz. sBEZQ & tsHsOtew 1
fqv JdW stedBOyYydw B ttodj dzlsd totse OdzdasHipls d
Mo dzj dadwv ftsdz' Ltso Olsj dzt  sSdzdets?2 | o delztstcd
5Bl jClO®].

OO dyds d3 tsBteOLtsd3 Misteswismw  Olsls j
f Olslsjtedgr Hdzv ftojHMIsSOO dzj dzgdw MmtsBr Isd?2 d

1.3. 18SHH]J©BYCO EHBAdB2 odLEZOEZJL Oydd
w

[ dz2v Btsdjj kHSBoGSES f&jHMsOs dj df-v d d
v j sMesdZO@lso L zOdzdL Oydd L dzOded?2 d HOdz
R1 R ltod dzOMmMltets2C) odLEZOddL Oydd o
CdzOMMO LOHOjIsMw hOoBdzscd oadLEZOdzdL Oydd
odLEZOZdL Oydd MmMmr dzsS dzO dzd = .

zOBdsdz o dL 2OdzdL Oy d(dd da¥ss tgjd§Gsyfots dAtiatz@ fry frid
o Cdzs yojls ofmj Obtedelklsr 1 ktsegts ¢ zOgHO d
Yyoels ¢cftewdir je (dzOftcOodzj dz@ Bl HOBzlzsSE s
cOldzr j & (dOftcOodzj dzr s Htekzedrn € &ZOMMis:e
OdzdL Oydd & dzOmfipsodzdyd ~d deiBStgdBAB s tslsdatsh j d
fs tIsddg Heobkdz 9 dHO.

1t E@sdyOdds, Obtdslkls' ¢d&Ofmmss d M
ssdz ydfmdzj d OltedeBlzls' tlsdatsh jdzd2, lstsBt
sdzd LOHOdZE o dssdkscdd. I}t ¥j dodadss
Brls' dL d3j dzj dz.

1dBBRrtsHd®B 2 TWHESE ObttdBbkzlsse L OHO,
Hjdzj dgdetséts Hdzv 1 sts?2 yjdzd Mas2Mmlsa O (
der. 1 dOyjddjdz { stsegts Mots2Mmlsa @ weo dzw
fsfmdzi Hiso Ols j dz¢ dgtH Ml SO Ifts o O Is ©H.0 O MW
dzd?2 (datatype property).

zOBdzsdz odL EOdzdL Oydd Mmipzdets] O Mo j
8 YOl C0O¢ ObttdBlkzlsT HOdEsets ¢ ZzOMMO
MmMse d LOHOdzdz" = iy HE dedd3 d jHtclzG
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Mlselzj s Heo O JofdHddz i rdlzLStc OIsS dJ . 1 slelzdz |

fpw ftod lsetOyjddd MfdnNco + CL H ol tots e
mMmr dz¢ 4 d20 1+ CL jBfdzwte dL Htkzetsets 1 CL j dit
Meots2Mmlsets | i nkshadztt| € siBls €t &O yndedcP Milso

zv jIsmwyw ydmdzts, LOHOsNMN jji fotewHBse Godf s
Gkls BT Is! LOHOdZ GC0O0¢ Hdzv ftesMmisr 7 L dzOy
sBi JCIsdgr » Moet2Mmlse (object property),

1 &Z20yj dedwv OlstedBzlstse , g dedzny j dadzlsiiv-0 H f
jdedw BkjCMMsotsets ftoj HMISO dzj dedw Mfyr dzC o
sktsBteOy jdedd (odLEZOddL Oydd) dzO + CtcOdzj .

2. [BifMfjujddj HEMsEfO € L dzOC

1. tdO0ddLoydy HsMiskzfO € L dOddwd J
w  dz@e dc Oydd, i sd §s@zs g dzlscQ H OF s ff tc iaj G
s!' oL B3tsy desfils! tBteOh Ols! Mw ¢ SdgOdzd dz
sedd. 1 dzv tIsdr yJ dzj 2 -B Otztf sy s aidj- dzglzglzts

Hdzw tejh jdedv ECOLOddz » LOHOY, d dzO
s dzs o . 11OALOE) Istc@efs detso W o dzw 8 Isfpw  d H
JBfdvtetse, MmowLrL j2, dHjdsdWdEOlstster L

z OB dzts dz' LOftesmMtse ftoj HMisOQodzwe s MisB 52
B nOdedL Bsdz oadL zZOdzdL Oydd d ~tcOdzd dzdh j o3
SB®L Hjf j ydoOodzdL dqtstso Odzdz" 2 vwiL '™ & LOftesMmts
COC ddeskzdlsdo dzts f sdzav IsdzOW Bt H j dz! dme s
dzOBtstc BOLtsa"' n h OBdsdse, O hnizds wht( £
MstczCIsdoder 2 + dzj 3 dels Bdalstsdzsedd: ¢ dg&h j Ml
Mse, MewrL j2 d ObttdBlzlstse dkstdsecdd, O

ABBted3ddtclzY Hjtcjots dL BOLBar - hORpdsdse
dz" § LOftsMm' . sttwde B3 Hjtejo O LOYteumO o
SO0 tdstsdksedd, wodwe h jesiw  tcf H digslsiass 03
udis: MmMfdmse¢ CdazOmMmMse, dzy dzs MY stedilz dzd ot
Je Ctstodgj @3 B dz h OB dzsdz € dzOf”MmO.

17 dzd tOL OB slsOdg Odze sted Is dzr Is tc @zdlzin) dzW 1
" = ©® odHj] hOBdsdtses, 9o LOftsfmr dzO WL
sOlstse L Of tcEfgwas o sk @ W stedOls, sL st
90! ftd odLEZOkZdJL Oydd.

t OfmMfmdsslsteddz, € fHtoddsi ek, L Oftetsfy ddzO { &
sets ¢ dzOMMO tdlstsdzsedd. sttodzjd3 Hjtej 80O
Msmistsdls Itsdz €5 dL ©HdSE G | HY d® tc OH §€ dizP n
COyjMmseaj OO stcO® LOfwsMO o h OB dztsdzj
CdzommO (1 D). 1fdi bLteOdhdy ydd HO®ddsE
ftesm, fHtojHmMs@Bdzj dedz" 2 dzO
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t dBSPARQLL Off tetsf), §tdzzyos " d2 MY difooRita j daf

tfdLEd O3 IsOCBEts LOftesMO HSd-j dz B
LOHOdzdzce s C dzOfMMO d oefmirmr Jet fsHC
LEOdzdL Oydd Mmmr az¢€d (. 1.3) HAzEB- st
wig € dZzOMMO dzj 5B R 5H d d3sh ef w=Adirspd, Is ¢ ) & ipdsO0
raz€E, d wOmMfsdsydls! dn o L OHOgzdzsd3
d dOLo0dzd?2 oMmMjn ObttdBlklsse d MmeawrL j2
rdz¢d. 10 tedf. 2 ftedojHJ dzO tsdds-o dzOW
w mJLt&JBOB®mQ@.dE Gy f dts
Cdd3 BBLOL 53, tOL OB BISOdzdz" 2 @ wiLr €
m@ Zzdtetso Ols! L Oftesf ddzskzdlsdoe dzts § s5dz
LeOBBIYdS O ftsdzr L soOjdz MEsets ddalsj toil

2. [tweOddL Oydvw dzOGeadeOydd d §sdms o
W dz0o ke @i dfscdd R1R[  HEd d®- B IS
dsfmls! fodkkzyjddw ofmijrm Jd4 ¢ dOMmMMmtse. Clisd
ftcd d@shd fYsHMdmisi &3r sBtcOBtSIsCd L Oft
sfdmMOdzdz22 19 Ytod or fsdzdej dzedd L Of tetsMO H
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