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 TCARTSBA  

 ot laicurc si sledom cirtemolla fo tnempoleved ehT ssessa  samoib tserof  nobrac dna s
kcots  .s ,revewoH  ni depoleved neeb evah snoitauqe cirtemolla wef yrev E  a sa dna aipoiht

uqe cirtemolla dezilareneg tluser snoita   era of desu netfo  stserof r  depoleved  yduts rehto ni
.saera neg ehT e  snoitauqe cirtemolla poleved ot saw ,erofereht ,yduts siht fo evitcejbo lar

rof   seiceps ydoow evitan detceles eerht fo ssamoib dnuorgevoba gnitamitse yb   gnisu
 gnihcnarb .dohtem ehT  stnalp evitan eerht   sisnepac aigrebekE ,asocurrev silayvoD erew

abuS fo tserof enatnomorfA neergreve yrd fo anaitehcor ainilO dna -  ni tserof atebeS
tnec e  .aipoihtE fo dnalhgih lar  rof tuo deirrac saw seiceps ydoow fo yrotnevnI gninimreted  

 63 fo latot A .dnats eht ni seiceps ydoow detceles eerht eht fo noitroporp evitaler eht  
eirogetac retemaid eht morf detceles erew )seiceps hcae morf 21( stnalp laudividni  s

 sehcnarb llams fo sretemaid lasab ,debmilc erew seert elpmaS .hcnarb mirt ot ylmodnar
 rof devomer erew eert rep sehcnarb eerht dna dedrocer erew  sretemarap rehtruf

.tnemerusaem   sa hcus sretemarap cirtemoib tnalP  ta retemaid  pmuts thgieh   ,)HSD(
a retemaid aerb t ( thgieh latot ,)HBD( thgieh ts Ht na ) derusaem erew )AC( aera nworc d  ,

 cirtemolla tseb ehT .denimreted osla erew seiceps detceles eerht eht fo ytisned ydooW
noitauqe s rew rep fo sisab eht no detaulave e mrof an  fo teniciffeoc ,saib( scitsitats ec
nimreted R( noita 2  serauqs fo mus slaudiser noitciderp ,)EES( etamitse fo rorre dradnats ,)

 detciderp dna derusaem neewteb tnemeerga fo xedni ,)SSERP( seulav ssamoib  ))D(  ,  ehT
elbaiarav rotciderp tsegnorts taht dewohs yduts eht fo stluser  s   dnuorgevoba gnitamitse rof

samoib R(HBD saw asocurrev silayvoD rof s  = 79.0 <p , HSD  sisnepac aigrebekE ,)50.0  
=R( 79.0 <p , HBD anaitehcor ainilO dna )50.0  =R( 69.0 <p , 50.0  ytisned doow naem ehT.)

 ot detamitse saw asocurrev silayvoD rof 384.0  mc g -3 353.0,  mc g -3   sisnepac aigrebekE  rof
 dna 434.0  mc g -3 itse rof noitauqe gnimrofrep tseb ehT .anaitehcor ainilO rof gnitam  latot  

D fo ssamoib dnuorgevoba  silayvo  noitairav ssamoib eht fo %89 denialpxe asocurrev
8 ledoM( - BGA  551.0 =  )HSD( x 461.1  )HBD( x 877.0  R , 2 0= ,89.  ,)100.0<p   sisnepac.E rof

M( 8 ledo - BGA  030.0 =  x )HSD( 359.0  x )HBD( 048.1 , R2 ,99.0=  )100.0<p  rof dna  anaitehcor.O  
( 31 ledoM - 242.0 =BGA  )HBD( x  x 814.1  )tH(   580.1 )AC( x  630.0  ( x 𝜌 ̅)  265.1 , R2 ,99.0=  100.0<p .)  

 ylsuoiverp gnisu taht delaever saw tI cirtemolla lareneg dehsilbup  snoitauqe  rehtie  
detamitserevo   detamitserednu ro eht  ssamoib dnuorgevoba  .  eht taht dedulcnoc saw tI

 fo ssamoib dnuorgevoba eht etamitse retteb dluoc yduts siht ni depoleved snoitauqe         
 yduts siht ,eromrehtruF .noiger yduts eht ni anaitehcor .O dna sisnepac .E ,asocurrev .D

 retteb ot pleh lliw etamitse   nihtiw seiceps eerht eht cnerefer  e  neergreve yrd fo
noiger yduts eht ni tserof enatnomorfA   dna  .yduts siht ot ralimis seigoloceorga  

 
yeK  :sdrow  selbairav rotciderp ,seiceps evitan ,aipoihtE ,ssamoiB ,snoitauqe cirtemollA   
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ENO RETPAHC  

.1  NOITCUDORTNI  

1.1  snoitacifitsuJ dna dnuorgkcaB  

 dna seert fo stnenopmoc ssamoib fo noitamitse ehT stserof   eht dia ot deiduts neeb gnol sah

tserof elbaliava fo noitacifitnauq   dna eiK( rebif dna reddof ,leuf ,doof sa hcus ,secruoser

5891 ,etihW ,emit tneserp eht tA .)   dnatsrednu ot desu eb osla nac atad ssamoib tserof

ni segnahc  gnitluser erutcurts tserof  noitaitnereffid ni ro ,noisseccus morf   tserof neewteb

.)8002 ,.la te sagraV ;4002 ,.la te gnirheG( sepyt  

sah stnenopmoc ssamoib fo noitamitse eht ,sraey tnecer nI   rof tnatropmi emoceb

ssamoib ecnis ,stcejorp latnemnorivne  a skcots nobrac ot detaler eb nac  sexulf nobrac ot dn

nehw  ( emit revo derusaem yllaitneuqes si ssamoib  .)9891 ,.la te nworB  

 htiw ecnatropmi elbaredisnoc fo cipot a si smetsysoce tserof ni nobrac fo gnilcyc ehT

ed ylroop eht dna ,egnahc etamilc labolg ,snoitartnecnoc 2OC cirehpsomta gnisir  elor denif

 ro gnitagitim ni yalp smetsysoce lairtserret taht gnivorpmi   anemonehp eseht  noxiD( .la te , 

4991 .)   

 ssamoib eht sa ot derrefer yltsom era seert tserof eht no derots ro deretseuqes nobrac ehT

 etamilC no lenaP latnemnrevogretnI ehT .tserof ro eert eht fo )CCPI( egnahC   deifitnedi

a eht yleman ,ssamoib gnivlovni metsysoce lairtserret eht fo sloop nobrac evif  dnuorgevob

woleb ,ssamoib -  lla gnomA .rettam cinagro lios dna sirbed ydoow ,rettil ,ssamoib dnuorg

evoba eht ,sloop nobrac eht - am eht setutitsnoc ssamoib dnuorg  nobrac eht fo noitrop roj

loop  ( CCPI  , 6002 ).  
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 si ssamoib dnuorgevobA rettam cinagro fo tnuoma eht   si lairetam tnalp daed dna gnivil ni

trohs htob gnidivorp ,smetsysoce tserof ni elcyc nobrac eht fo tnenopmoc lacitirc a -  dna

gnol -  nobrac mret snoitartseuqes .  fo stnenopmoc rojam era ,ralucitrap ni ,stserof laciporT

gnitnuocca ,elcyc nobrac lairtserret eht   ssamoib ni egarots nobrac labolg fo tnecrep 62 rof

( slios dna ecarG  , ;4002  redieG  .la te , 1002  .)  

 citamilc ,noitacol ,ytilauq etis ,seiceps htiw ylbaredisnoc seirav sretemarap htworg eerT

 niatbo ot yrassecen semoceb erofereht dna .cte edutitla ,semiger  eert esicerp dna etarucca

obrac eseht fo elor eht fo gnidnatsrednu evorpmi ot redro ni setamitse cirtemolla  ni sknis n

.elcyc nobrac labolg   ot dael yam noitauqe cirtemolla fo noitacilppa elbatiusnu nA

e draciP( snoitamitse skcots nobrac ni saib elbaredisnoc .)2102 ,.la t  

 .stserof ni ssamoib eert gnitamitse rof desu ylediw era sledom noisserger cirtemollA  

non ro raenil eht si yrtemolla ,yldaorB - ercni neewteb noitalerroc raenil  eert ni sesa

 draciP( snoisnemid .)2102 ,.la te esehT   eert etaler taht snoitcnuf lacitamehtam era sledom

 eert erom ro eno ot ssam yrd selbairav .   

 tnatropmi tsom ehT selbairav  h tsaerb ta retemaid eert era snoitauqe ssamoib rof  thgie

( )HBD( ,nworB  7991  ; ,.la te nworB  1002 ) ( thgieh eert dna ,)DW( ytisned doow , H  )

( 1002 ,.la te sgniretteK 9002 ,.la te ikusaB ;5002 ,.la te evahC ;  ot emulov strevnoc DW .)

( seiceps neewteb egnar elbaredisnoc a revo seirav dna thgiew        ;5002 ,.la te evahC

 draciP 2102 ,.la te  ta segareva ,dleif eht ni derusaem ton netfo si DW sA .)  level seiceps eht

 ni elbaliava netfo si atad hcus dna )3102 ,.la te elloyaF( seert htiw detaicossa eb nac

 nworc taht detseggus srohtua emos ,eromrehtruF .)6002 ,CCPI( sesabatad lanoitanretni

er dna ycarucca evorpmi ot spleh )AC( aera nworc ro )DC( retemaid  ssamoib fo ytilibail

( setamitse 0102 ,.la te yrneH  ; .)1102 ,hayuK dna zteiD   
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 ot ysae ylevitaler dna etarucca htob era taht sledom gnipoleved ni seil egnellahc rojam A

( stes atad delipmoc egral no desab sledom taht deugra neeb sah tI .esu  ;7991 ,nworB  

 ,.la te evahC  sledom lacol naht stnemssessa elacs regral rof retteb mrofrep yllareneg )5002

( seert fo rebmun detimil a no dettif era rettal eht esuaceb  ,.la te evahC 5002                 ;

;7002 ,.la te sbbiG  3102 ,.la te elloyaF .)   

hto morf stluser ,revewoH  rellams no etarucca erom eb ot sledom lacol tseggus seiduts re

 selacs .la te ikusaB(  ;9002 , ozneK  .la te  , 9002 ; amiL  2102 ,.la te ).  snoitacilbup suoremuN

 selbairav erom ro eno no desab snoitauqe cirtemolla gnidliub rof sledom rewop tseggus

( ,.la te nosraeP  7002 2102 ,.la te draciP ; .)  

 fo noitamitse eht rof dohtem etarucca tsom ehT  tnalp seert fo gnittuc hguorht si ssamoib  

strap rieht fo gnihgiew dna  yltcerid .  si dohtem ”evitcurtsed“ sihT  ylnommoc  ot desu

ssel ,srehto etadilav   fo noitamitse eht sa hcus ,sdohtem yltsoc dna evisavni  dna ssamoib

nobrac  non gnisu kcots - ni evitcurtsed - utis   gnaW( gnisnes etomer dna stnemerusaem .la te , 

.)3002  

yllareneG cirtemollA ,  non rof loot cisab a era snoitauqe -  ssamoib fo noitamitse evitcurtsed

ni   ot desu neht era seert fo elpmas llams a morf detareneg snoitauqE .noitategev ydoow

 dna tneinevnoc eht osla s’tI .selacs epacsdnal dna level tolp ,level eert ta ssamoib etamitse

.)6002 ,gnaW( dnats ro tserof a fo ssamoib eht etamitse ot dohtem nommoc  

2.1  tatS  tneme t fo  eh melborP  

 gnisaercni ot del sah gnidart nobrac dna stekram ssamoib fo tnempoleved tnecer ehT

noitcudorp ssamoib ydoow fo setamitse etarucca gniniatbo ni tseretni . T  stnempoleved eh

 fo etis - seiceps dna - cificeps   yrassecen era snoitauqe cirtemolla  fo slevel rehgih eveihca ot

ycarucca  ( 7991 ,nworB  ; ;4002 ,.la te evahC  .la.te ikusaB , 9002 )  .  
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 T racs niamer noitamitse ssamoib rof sloo c  sledom dezilareneg gnitsixe dna sciport eht ni e

.la te yrneH( stserof lautca eht ni ssamoib tneserper yletarucca ton od  , .)1102   gnitsixe tsoM

 taerg  hguohT .aisA dna aciremA nitaL ni depoleved erew seiceps laciport rof sledom

 ,sraey tnecer ni seiceps laciport lareves rof sledom poleved ot edam neeb evah stroffe

acirfA ni ylralucitrap  .la te yrneH( , 1102  ; .la te elloyaF  , 02 31  poleved ot stpmetta ,)

snoitauqe ssamoib  buS rof - arahaS detimil yrev neeb evah acirfA n  .la te yrneH(  ,  .)1102  

etarucca dna esicerp niatbo oT  ssamoib   eb tsum sledom tnereffid ,stserof ni setamitse

ffid rof depoleved .sepyt tserof dna seiceps tnere   fo tsoM  ni sledom ssamoib tnecer eht

.la te omojD( stserof tsiom ro tew rof depoleved neeb evah acirfA  , 0102   ; .la te elloyaF  ,

3102 .deiduts ylroop stserof yrd gnivael ,)   

 )1102( .la te yrneH ot gnidroccA   weiver  ylno rof snoitauqe ssamoib detroper  neethgie

 tserof  seiceps .aipoihtE ni   si ereht tserof laciport eht fo trap gnieB  etauqedani  duts  no sei

 gnihcnarb  fo sisab eht no noitauqe cirtemolla gnipoleved hcaorppa   poleved ot detcudnoc

etis -  dna seiceps - cificeps   rof snoitauqe cirtemolla  ).tshcoH( asocurrev silayvoD  ,braW

 nmapS sisnepac aigrebekE dna  ssuJ .A anaitehcor ainilO   evitan ydoow  seiceps .  

,yduts siht nI   rehto suorepinuJ sa hcus seiceps eert evitan tnanimod eulav rebmit hgih  

 sutcalaf supracodoP dna arecorp erew   snoitauqe cificeps seiceps esuaceb detceles ton

 yb depoleved erew emohseT dna saisoyE  )5102(  foW ni -  ralimis fo tserof ahsaw

eht ni ygoloceorga  yduts siht ot erudecorp lacigolodohtem emas . a evah ew oS n  ytinutroppo

 gnisu fo  eseht etis litnu snoitauqe depoleved - seiceps dna -  lliw snoitauqe cificeps  eb

eved pol de  abuS ni seiceps eseht rof - .tserof atebeS  

 rof snoitauqe cirtemolla poleved ot demia yduts siht ,eroferehT  eerht  ni seiceps eert evitan

abuS -  atebeS  ssamoib etubirtnoc ot evitcejbo eht htiw ,tserof enatnomorfA neergreve yrd

 noitamitse nobrac dna  sledom  .snoitauqe cirtemolla cificeps seiceps lacol fo  
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3.1   evitcejbO t fo ydutS eh  

1.3.1   lareneG evitcejbO  

 ehT llarevo  fo evitcejbo  siht   yduts saw  rtemolla poleved ot ci  noitauqe s rof   gnitamitse

 fo ssamoib dnuorgevoba   silayvoD asocurrev   ).tshcoH( ,braW  S sisnepac aigrebekE nmap  

dna  ssuJ .A anaitehcor ainilO  ni  abuS - atebeS  tseroF  u gnis  sehcaorppa gnihcnarb . 

2.3.1   cificepS evitcejbO  

:si yduts siht fo evitcejbo cificeps ehT - 

  ssamoib dnuorgevoba fo thgiew yrd eht enimreted ot  stnenopmoc  sehcnarb ,mets(

 dna sevael  eht fo )  seiceps evitan detceles eerht ; 

  ;seiceps detceles eerht eht fo ytisned doow enimreted ot  

  htiw setalerroc tseb seiceps eerht eht fo retemarap cirtemoib hcihw enimreted ot

;ssamoib  

 ;ssamoib dnuorgevoba tciderp ot snoitauqe cirtemolla suoirav evired ot  

 ve ot  cireneg ssamoib dehsilbup ylsuoiverp htiw erapmoc dna snoitauqe eht etaula

.snoitauqe  

4.1   ecnacifingiS t fo ydutS eh  

 tnerruc dnatsrednu ot laitnesse si sexulf dna skcots nobrac fo egdelwonk ehT sutats   dna

ignahc ot esnopser ni elcyc nobrac eht fo sesruoc erutuf  citamilc dna sesu dnal gn

 snoitidnoc ( regnilloH ,  .)8002  

 sah egnahc etamilc etagitim ot erised eht dna edart nobrac gniworG thguorb   fo rebmun a

 ynam rof skcots nobrac tserof ,elpmaxe roF .snoitca evitalsigel dna ,smargorp ,seicilop

 gnitnuocca nobrac llarevo eht fo trap sa detroper era snoitan gnipoleved dna depoleved

egnahC etamilC no noitnevnoC krowemarF snoitaN detinU eht rednu  naP( , )3002  .  
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 gnipoleveD  dna etis seiceps - detceles rof snoitauqe cirtemolla cificeps  eert  seiceps   dna

noitacilpmi dna laitnetop rieht etamitse ot tcaf cifitneics eht gniylppa  dna skcots nobrac no  

if niatbo ot pleh nac dna tnatropmi yrev si noitartseuqes nobrac eht rof sdrawer laicnan  

OC eht rof ro nobrac deretseuqes  2  noissime etairporppa hguorht snoitcuder  tnemeganam  

fo   yrneH( ssamoib lairtserret .la te  .)1102 ,  

 elbissop eht no tup sisahpme eht dna msinahcem +DDER eht fo tnempoleved eht htiW

b dluoc taht eunever  dna esicerp ,skcots nobrac tserof fo noitavresnoc eht morf deniag e

 ni skcots nobrac tserof fo setamitse elbaifirev aipoihtE  deriuqer yltnetsisni era . 

5.1   sisehT eht fo noitazinagrO  

tni na si eno retpahC .sretpahc evif ni detneserp dna dezinagro si yduts sihT  trap yrotcudor

 eht ot dna debircsed ylfeirb si hcihw hcraeser eht ot dnuorgkcab a evig ot siseht eht fo

 .yduts eht fo evitcejbo eht dna dehcraeser gnieb melborp eht fo tnemetats deifitnedi

taler ,smret cisab no slaed taht erutaretil eht sweiver owt retpahC  fo noitalerroc dna snoi

 .dezilautpecnoc neeb sah taht yduts eht ot detaler saedi  

 ,seuqinhcet gnilpmas eht dna selpmas eht no deyolpme ygolodohtem eht ,eerht retpahc nI

 seigetarts sisylana atad dna tnempoleved ledom ,serudecorp noitcelloc atad erew   .dessucsid  

,snoitaterpretni dna sisylana ,snoitatneserp atad htiw denrecnoc si ruof retpahC  dna stluser

 noissucsid  eht fo snoitadnemmocer dna noisulcnoc stneserp ,retpahc tsal eht saerehw

.yduts   
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OWT RETPAHC  

.2   WEIVER ERUTARETIL  

1.2  essessA ecruoseR tseroF tnem s aipoihtE ni gnirotinoM dna  

si tserof )1002( OAF ot gnidroccA .suougibma llits si tserof fo noitinifed ehT   sa denifed

“ erom fo aera na dna % 01 naht erom fo revoc nworc eert a htiw dnal   seert eht ;ah 5.0 naht

 thgieh muminim a hcaer ot elba eb dluohs ytirutam ta m5 fo ”.  denifed )6002( CCCFNU

 sa tserof “  fo aera dnal muminim a  50.0 – eert htiw ,ah 1  naht erom revoc nworc  01 –  % 03

t dna 2 fo thgieh eer – ytirutam ta m 5 ”  .  

aipoihtE  ni tserof fo noitinifed desiver eht ot gnidroccA   ah 5.0 tsael ta gninnaps dnaL'

 ta fo revoc yponac a dna m2 tsael ta fo thgieh a gniniatta ,)oobmab dna seert yb derevoc

esruoc eud ni utis ni sdlohserht eseht hcaer ot laitnetop eht htiw seert ro %02 tsael ’ 

)5102 ,CCFEM( .  

tserof fo epyt hcuS  d noitinifed  ot gnitroper lanoitanretni rof desu noitinifed eht morf sreffi

 eht ni desu noitinifed tserof eht morf dna )ARF( tnemssessA secruoseR tseroF labolG eht

.noitinifed tserof OAF eht deilppa htob hcihw )IFN( yrotnevni tserof lanoitaN  nosaer ehT

c ot aipoihtE rof dnalwol dna yrd erutpac retteb ot si noitinifed tserof lanoitan sti egnah -

 2 ot 5 morf thgieh eert eht gnirewol rof nosaer eht ,cificeps nI .secruoser noitategev tsiom

 erutpac ot si m ainalimreT -  muterbmoC  dna allebmaG ni dnuof sdnaldoow esned

uG lugnahsineB  a gnihcaer seert fo stsisnoc etats yramirp sti ni hcihw setatS lanoigeR zum

2 dnuora fo thgieh - evoba dna m 3  .)5102 ,CCFEM (  

  eht ni stserof duolc dna niar laciport morf ,secruoser noitategev esrevid snwo aipoihtE

esed eht ot sniatnuom eht no dna tsewhtuos  dnalkrap dna tsae htron dna tsae eht ni sburcs tr

uaetalp lartnec eht no yrtseroforga  ( yatekeT , la te .)0102 ,.  
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 yrtnuoc ehT esrevid elddarts  orga - hcihw ,senoz citamilc   lacinatob yrtnuoc eht edam

 %21 tuoba hcihw fo tuo stnalp gnirewolf tnereffid 0007 tuoba gniniatnoc ,esuoh erusaert

,OAF( cimedne era 02 01 .)  ihtE srevoc secruoser tserof s’aipo   s’yrtnuoc eht fo %6.05 tuoba

mk noillim 21.1( aera dnal latot 2) hcihw ,  ni llaf  ot ( seirogetac daorb xis rof  ,sdnaltse

hsub,sdnalburhs,sdnaldoow dnal ,s snoitatnalp  soobmab dna a revewoh,)  PPSIBW ot gnidrocc

 tuoba ro seratceh noillim 70.4 fo aera tserof hgih latot a detamitse sah aipoihtE ,)4002(

.yrtnuoc eht fo aera dnal eht fo %65.3  

 a erehT 29 er   92 ,stserof enatnom neergreve yrd era 65 hcihw fo tuo dna aipoihtE ni stserof

 dnalwol 2 dna stserof enatnom neergreve tsiom yrd lanoitisnart 5 ,tserof enatnom tsiom

imes - .)4991 ,PAFE( stserof neergreve  etamitse PPSIBW d  noitategev ydoow eht fo

cruoser  se saw   ,dnaldoow %94 ,tserof %8.6 htiw aipoihtE ni seratceh noillim 7.95 tuoba

 .)4002 ,PPSIBW( dnal burhs %2.44 dna  

 dna yrotsih sti fo esruoc eht revo erusserp namuh ot detcejbus neeb evah stserof s’aipoihtE

ercni ot deunitnoc evah serusserp cinegoporhtna tnacifingis esa  yrutnec tsal eht revo yl

( yatekeT  .la te , 0102  .) n eht fo %79 detamitse nA  naipoihtE fo noitategev laruta h  sdnalhgi

 larutan eht fo %59 detamitse na no stcapmi tnacifingis gnivah snamuh htiw ,tsol neeb sah

 tI .acirfA fo nroH eht ni noitategev  lanigiro no desab ,seirutnec owt tsael ta rof gninilced si

.)0002 ,ezneH ;1002 ,wahsiB( ecnedive latodcena dna setamitse tserof  

 gnoma aipoihtE stup )0102( OAF ni detroper aipoihtE fo secruoser tserof no atad ehT

01 fo revoc tserof htiw seirtnuoc - roccA .%03 aipoihtE ,troper siht ot gnid i revoc tserof s’  s

)%11( ah noillim 2.21 . 

 raenil dna noitarbilac ,noitacifissalcer a no desab si atad ARF )0102( OAF ehT

 PPSIBW morf atad fo noitalopartxe ( 4002 ). ;revewoH   mialc stroper dehsilbupnu tnecer

rof naipoihtE eht taht %51 tuoba dehcaer sah revoc tse  ( 5102 ,CCFEM ). 
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2.2  evobA gnitamitsE rof sdohteM - ssamoiB dnuorg  

ynam rof tnatropmi si tserof a fo setamitse ssamoib fo tnemssessa etarucca ehT  

sa hcus snoitacilppa   dna tserof fo skcots nobrac eht ni segnahc gnikcart ,noitcartxe rebmit

.)8002 ,dlawtsO dna etanardnivaR( elcyc nobrac labolg  

 tnetsisnoc fo snaem yb ,emit revo skcots nobrac fo tnemerusaem esicerp dna etarucca ehT

hcum eht edivorp dluow sehcaorppa - i dedeen  ni segnahc fo noitanimreted eht ni noitamrofn

.)2002 ,nworB( skcots nobrac   si metsysoce na ni ssamoib fo tnuoma eht fo egdelwonK

.noitamitse nobrac ssamoib ni tniop gnitrats eht netfo   dna nworB yb detressa sA

ert no deiler evah srehcraeser tsom ,)2991(oguL  fo yaw elbailer a sa yrotnevni ssamoib e

 taht ni ssamoib fo noitcarf tsegral eht rof stnuocca ti esuaceb ssamoib tserof gnitamitse

.metsysoce  

 sdohtem fo rebmun era ereht tub ,skcots ssamoib gnitamitse rof dohtem elgnis on si erehT

ca elacs eht no gnidneped ( deredisnoc ycaruc  sbbiG  ,.la te 7002  niam owt era erehT .)

etomer dna desab dnuorg yleman ssamoib fo noitamitse rof sdohtem nommoc -  .gnisnes

b dna evoba htob ro dnuorgevoba rehtie eb nac ssamoib desab dnuorG  dnuorg wole

.noitamitse ssamoib woleb dna evoba ehT   eb rehtie nac noitamitse ssamoib dnuorg

non ro evitcurtsed - non ehT .sdohtem evitcurtsed -  sa ssamoib setamitse dohtem evitcurtsed

 aera lasab fo noitcnuf a si emulov eert erehw ytisned cisab doow dna emulov fo tcudorp a

noN .thgieh latot eert dna - evitcurtsed   .ygolonhcet gnisnes etomer evlovni yam osla dohtem  

daorb edivorp sdohtem gnisnes etomer ehT  doog no tnailer era yeht ;egarevoc cihpargoeg  

dnuorg fo ytilauq - firev dna noitarbilac rof atad gnihturt noitaci  (  drahctiM  ,.la te 1102 .)  

 noitauqe cirtemolla poleved oT  tnemerusaem ssamoib rof ,seiceps laudividni morf  

gnilpmas tnereffid  sdohtem  deilppa eb nac ;  era seno rojam ehT evitcurtsed  non dna -

evitcurtsed  .dohtem  
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1.2.2   evitcurtseD dohteM  

la te sbbiG ot gnidroccA ( . 7002 gnoma )   eht ,dohtem noitamitse ssamoib elbaliava eht lla

 rof dohtem tcerid tsom eht si dohtem tsevrah eht sa nwonk osla ,dohtem evitcurtsed

evoba fo noitamitse - smetsysoce tserof eht ni derots skcots nobrac eht dna ssamoib dnuorg .  

 gnitsevrah sevlovni dohtem sihT  eht gnirusaem dna aera nwonk eht ni seert eht lla fo

 ,knurt eert eht ekil eert detsevrah eht fo stnenopmoc tnereffid eht fo thgiew sevael   dna

sehcnarb  ( oaiX  4002 ,snamelueC dna  ; )8002 ,dlawtsO dna etanardnivaR   eht gnirusaem dna

a stnenopmoc eseht fo thgiew  .deird nevo era yeht retf  

 .sezis elpmas eert llams ro aera llams a ot detimil si noitamitse ssamoib fo dohtem sihT

 dna emit si ti ,aera ralucitrap a rof yletarucca ssamoib eht senimreted dohtem siht hguohtlA

 dna evitcurtsed ,suounerts ,gnimusnoc ecruoser  egral a rof elbisaef ton si ti dna ,evisnepxe

.sisylana elacs   

 seiceps denetaerht gniniatnoc stserof dedarged rof elbacilppa ton osla si dohtem sihT

tnoM( è  .)0002 ,.la te s  eb ot noitauqe ssamoib gnipoleved rof desu si dohtem siht ,yllausU

sessa rof deilppa regral a no ssamoib gnis - ( elacs ;5002 ,neninnaK dna arugeS  ravaN 9002 ,  .)  

2.2.2  noN - dohteM evitcurtseD  

desu eb nac dohtem sihT   rehtie non - tnemerusaem dleif desab dnuorg evitcurtsed   dna

gnisnes etomer  ( SIG )  noitanibmoc eht ro eht fo  .sdohtem owt  lareneg nI  , ti   edulcni

 ,srotcaf noitamitse dna noisrevnoc ssamoib fo esu ,gnisnes etomer morf devired snoitcuded

 cirtemolla fo esu yb noitamitse dna .)9002 ,.la te illebmoB( snoitauqe  
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non ehT - dohtem evitcurtsed  tnalp rof desu s  esoht rof elbacilppa si noitamitse ssamoib

 yrev ton si seiceps hcus fo gnitsevrah erehw seiceps eert detcetorp ro erar htiw smetsysoce

.elbisaef ro lacitcarp T  otni gnikat yb detamitse saw eert laudividni eht fo ssamoib eh

na lanogohtro ta eert eht fo shpargotohp owt gnikat yb( epahs eert eht tnuocca )selg  ,

lacisyhp   dna sehcnarb ekil seert eht fo stnenopmoc tnereffid fo selpmas sevael   dna

( stnemerusaem cirtemordned ytisned klub dna emulov )  .stnenopmoc tnereffid eht fo

non a si ti hguohtlA -  ot dah seert eht ,ssamoib detamitse eht etadilav ot ,dohtem evitcurtsed

dna detsevrah eb  dethgiew  )2102 la te draciP(  .  

evoba eht gnitamitse fo yaw rehtonA - non yb ssamoib tserof dnuorg - i dohtem evitcurtsed  s

 eht erusaem ot eert eht gnibmilc yb .la te laobA( strap suoirav 5002 , )  ylpmis yb ro

mulov ,eert eht fo thgieh ,thgieh tsaerb ta retemaid eht gnirusaem  doow dna eert eht fo e

)8002 ,dlawtsO dna etanardnivaR( ytisned  moib eht etaluclac dna rtemolla gnisu ssa  ci

( snoitauqe ,.la te nworB  9891  ; hguH e 9991 ,.la te s )  evlovni ton od sdohtem eseht ecniS .

 etadilav ot ysae ton si ti ,seiceps eert fo gnillef .dohtem siht fo ytilibailer eht   esehT

 eb nac gnibmilc dna emit dna ruobal fo tol a evlovni osla nac sdohtem emoselbuort . 

3.2   cirtemollA  noitauqE ssamoiB  

 a fo htworg etoned ot‘‘ )6391( reissieT dna yelxuH yb detnevni saw ’yrtemolla‘ mret ehT

etar tnereffid a ta trap  .”elohw a sa ydob fo taht morf  spihsnoitaler seilpmi osla yrtemollA

samoib sa hcus ,sezis ydob neewteb  .eert a rof thgieh dna hbd ,s  eb nac ssamoib eerT

 tceridni( snoitauqe cirtemolla ro )dohtem tcerid( tsevrah evitcurtsed rehtie yb deifitnauq

 era taht )dohtem depoleved yllaitini  ( seert detsevrah no desab nworB , 7991  ; .la te evahC , 

5002 .)  lareneg nI ,  ereht seiceps dna lareneg ,yleman noitauqe cirtemolla fo sepyt owt era  - 

.noitauqe cirtemolla cificeps  
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1.3.2   cirtemollA lareneG noitauqE s 

lareneG  snoitauqe era snoitauqe cirtemolla seiceps dexim ro noitauqe cirtemolla ,  hcihw  era

gnisu depoleved   eno sa seiceps ynam .tnenopmoc   a fo ssamoib fo noitamitse ,snaem sihT

yb tserof ralucitrap  .cte evael ,hcnarb ,knurt ekil tnemtrapmoc seert fo gnirusaem   gnisU

stnemtrapmoc eseht   seiceps ralucitrap a fo ytisned erusaem ot sdeen ssamoib fo noitamitse

cirtemolla lareneg dna  auqe  ytisned ralimis evah laudividni ’seiceps eno taht semussa noit

 hgniS( .la te .)1102 ,   

 fo gnitnuocca roF   dna ssamoib nobrac  skcots   noitauqe cirtemolla lareneg stserof morf

.desu yltneuqerf neeb evah  egral dna seiceps ynam fo ecneserp eht fo esuaceb si sihT  

slaudividni fo rebmun  eno ni dnuof   dna seiceps lla htiw laed ot tluciffid si hcihw tserof

evissam skees osla dna slaudividni  .tserof eht no noitcurtsed   siht evloser ot redro nI

noitauqe cirtemolla etalumrof stsitneics melborp  yticapac a sah hcihw ledom ro   ot

.emit dna tsoc eziminim   noitauqe nommoc a fo stluser ylegral era ssamoib fo setamitsE

 ,nothguoH( aera egral a revo deilppa 9991  .)  

 snoitauqe cirtemolla lareneg gniylppa fo egatnavda ehT si   snoitauqe eht taht era   devired

 fo rebmun egral a morf tiw seert .HBD fo egnar ediw a h   ycarucca eht evorpmi dluoc sihT

.)2002 ,nworB( noitamitse ssamoib eht fo  

 ,tolp ,eert fo noitamitse eht rof ygolodohtem dradnats eht si snoitauqe cirtemolla fo egasU

 hcihw stI .aera na ni laicifeneb ssamoib dnuorgevoba lanoiger dna  seiceps hgih os larobrah

 cirtemolla dezilareneg gnisu dna rehtegot seiceps lla gnipuorg ,laciport ekil ytisrevid

 neeb sah taht senoz lacigoloce ro sepyt tserof daorb yb deifitarts era taht spihsnoitaler

,nworB( sciport eht ni evitceffe ylhgih  .)2002   
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 snI  emit si hcihw seiceps hcae rof noitauqe cirtemolla na gniylppa dna gnipoleved fo daet

,enooB dna nottiL( evisnepxe dna gnimusnoc  .)8002  ssamoib lareveS -  snoitauqe noitciderp

 depoleved neeb evah rof  evahC( seiceps laciport fo serutxim  la te )5002 ,. tsom tey ,   ton era

.noiger eht rof detadilav   depoleved ylniam era acirfA tsaE ni snoitauqe cirtemolla gnitsixE

yrtserof sa hcus smetsys esu dnal tcnitsid rof  yrtseroforga dna  gnitsixe tsom ,noitidda nI .

rednu evah snoitauqe  t dna sepyt noitategev niatrec detneserper ( ezis eer hteiK  la te  ,. 9991 .)  

 redaorb a rof noitauqe hcus gniylppA ,saib esuac yam aera cihpargoeg   yltsom

 eht fo ega .e.i srotcaf fo yteirav a nopu gnidneped seirav ssamoib esuaceB .noitamitserevo

auqe cirtemolla dezilareneG .yhpargopot dna seiceps ,dnats  tciderp yletarucca ton od snoit

dnuorgevoba   nottiL( ssamoib  ,.la te  dael nac snoitauqe dezilareneg fo esu eht tey dna )6002

 illiP( seiceps ralucitrap a rof ssamoib gnitamitse ni saib a ot  ,.la te .)6002  

,lareneg nI  s  ot snoitauqe dezilareneg gnitsixe fo esu eht desoporp evah srohtua emo

 ssamoib dnuorgevoba etamitse rof  .la te nworB ,.g.e( stserof laciport nacirfA ,  nworB ;9891

.la te evahC ;2991 oguL dna ,  ,)5002  elihw troper srehto de   era sledom dezilareneg taht

batiusnu .la te yrneH ,.g.e( stserof laciport nacirfA rof el , .la te adnamogN ;0102 ,  ,oS .)4102

 fo esu eht etis -  dna seiceps - cificeps  .la te snriaC( degaruocne era snoitauqe ,  te yrneH ;3002

.la , .)1102    

2.3.2  seicepS - snoitauqE cirtemollA cificepS  

temolla cificeps seicepS  ot desu era snoitauqe cir  etamitse   no desab ,ssamoib dnats dna eert

.nworc dna sretemaid ,thgieh hcus selbairav eert derusaem ylisae   era snoitauqe hcuS

ot cificeps    ,setis seiceps , tnemeganam dna ega eert  eert eht ot ecitcarp  ( draciP  ,.la te  ;2102  

 evahC  ,.la te 4102 .)  
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 dohtem gnitnuocca nobrac etarucca ytniatrecnu ecuder oT   si .deriuqer t,oS eh   tnempoleved

seiceps ,wen fo - fo level rehgih eveihca ot yrassecen si snoitauqe cirtemolla cificeps  

 ikusaB( ycarucca .la te  .)9002 ,  

 olla lareneg fo esu eht ,revoeroM saib ot dael nac noitauqe cirtem   ssamoib fo gnitamitse ni

seiceps gnoma noitairav ytisned doow ot eud seiceps ralucitrap a rof   seiceps nihtiw dna

 hayuK( secnereffid larutcetihcra sedulcxe ti osla dna .la te 2102 , .)  

 seiceps gnisu,eroferehT - temolla cificeps  ecno lareneg naht elbareferp erom si noitauqe cir

fo smret ni  .seiceps fo yteirav wol evah hcihw stserof rof ysae si ti dna ycarucca   ehT

siht dniheb nosaer   gnoma noitairav taerg evah ytisned dna erutcetihcra esuaceb si ycarucca

eht nihtiw dna seiceps   emas .seiceps   hguorht tnempoleved noitauqe cirtemolla tluser a sA

desab seiceps elgnis  stnenopmoc  etamitse ot ycarucca tnacifingis evah  ssamoib eht  fo - 

( eert ralucitrap a  sgniretteK te  .la 1002 ,  ;  yrneH .la te 1102 , .)  

 tauqe cirtemolla desab seiceps ,hguoht nevE dnik hcus sah noi   emos tub ecnatropmi fo

rof noitauqe cirtemolla lareneg esu ot dnemmocer nworB ekil srohtua   daorb deifitarts

.)2002 ,nworB( stserof laciport ni evitceffe ylhgih si ti dna stserof  

 

 

 

 

 

 

 

 

 



 

 

51  

 

EERHT RETPAHC  

.3  SDOHTEM DNA SLAIRETAM  

1.3   noitpircseD  fo t aerA ydutS eh  

1.1.3   noitacoL t fo aerA ydutS eh  

 yduts ehT abuS ,etis - si ,tserof atebeS   mk 54 tuoba detacol  latipaC fo tsewhtuos ni yawa raf

.ababA siddA ,aipoihtE fo ytic  neewteb detautis si ti ,yllacihpargoeG  83 0 82 83 dna ’ 0 63  ’

8 dna tsaE 0 9 dna ’65 0 20  ni htroN ’  aremeloW fo enoZ evitartsinimdA awehS tseW eht

 lartneC ,aderoW aipoihtE  erugiF(  1)  .  

dutitla ta dnuof aera yduts ehT  fo egnar lani 0003 ot 0022   yb deziretcarahc aera ehT .l.s.a.m

 llafniar ladominu a sah ti dna ageD sa nwonk yllanoitidart ,etamilc etaredom .noitubirtsid  

seviecer aera ehT  latot   neewteb gnignar llafniar launna 009   dna 0051  .mm   naem ehT

3.41 tuoba si erutarepmet ylhtnom 0 6.1 gnignar( c 0  c - 5.42 0  si erutarepmet tsettoh ehT .)c

( rebmeceD gnirud si tsael eht dna yaM ot yraunaJ morf 8891 ,wessimeD dA ; angu   ,.la te

 .)7102 ,tehsalauheY ;5102  

  lios ehT stsisnoc aera yduts eht ni eliforp   mc 51 tuoba ,reyal rettil kciht mc 3 tuoba fo

mo rednu dna noziroh A cill   ni smaol yalc tlis morf seirav erutxet lios ehT .noziroh B cigra

tlis ro yalc ot slios ecafrus eht   B eht ni smaol yalc noziroh  ( ,utehsE  0002 ).  

2.1.3   noitategeV  

 rednu dezirogetac si epyt noitategev ehT  yrd .tserof enatnomorfA neergreve   ehT  tserof

 005,2 ,hcihw fO .)3102 ,EWFO( stserof noitatnalp dna larutan htob fo eratceh 976,3 srevoc

 larutan si eratceh tserof  derevoc saw yduts siht hcihw ni   noitatnalp si eratceh 971,1 dna

.3791 retfa dehsilbatse   
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 era tserof larutan eht fo seiceps tnanimod eht fo emoS  sulyhpollA ,anacirfa aelO

,sutaclaf supracodoP ,allyhpilpma aibrohpuE ,.pps sunetyaM ,sucinissyba  epinuJ  sur

,anaitehcor ainilO ,acinissyba asoR ,aerobra acirE ,arecorp  ,asocurrev silayvoD  

,snats munimsaJ  ,aorebbig aileboL  surolfitlum suxodacS dna sagig oicenaloS  wessimeD(  ,

.)1002 ,yatekeT dna atebneS ;3991 ,tarimaT ;8891  

erugiF  1  : tseroF atebeS_abuS fo noitacol lacihpargoeG  7102,EWFO,ecruoS( ) 
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2.3   noitpircseD t fo  seicepS deidutS eh  

1.2.3   braW )tshcoH( asocurrev silayvoD  

asocurrev.D   eht ni seiceps a si eaecaitruocalF   ,medeneM si eman ralucanrev stI .ylimaf

dna cirahmA ni salfotneF ro metehneM  ,uukkukA ukokoh ,okoka  ro  emkiL   .omorO nafA ni  

 ,nworb krad ot yerg skrab ;ton ro ynips ,llat m 4 ot pu eert llams ro burhs si mrof efil ehT

.suolurebup stelhcnarb  1 eloiteP -  edalb ;suolurebup ylesraps yrev ot suorbalg ,gnol mm 3

 nigram ;esuter ot dednuor xepa ,mc 3 x 5.7 ot pu ,os ylworran ro gnolbo ,citpille ,etavo

( dees yb decudorper tI .desiar ylsuoucipsnoc noitaluciter ;)etalurres ylerar( eritne sdrawdE  ,

0002  .)  

asocurrev .D   dnalpu yrd ni nworg si  aelO ,surepinuJ  dna  supracodoP  no semitemos ,tserof

0071 fo egnar noitavele no sburhs derettacs htiw sepols ykcor peets ot dedarged -  0023

 dna omadiS ,dnalpu awehS ,majjoG ,oleW ,rednoG ni ylediw srucco tI .l.s.a.m egraraH   .

 asocurrev .D  sa desu si seldnah loot ,dooweriF , reddof   ,)sevael( s  dna ,noitavresnoc lio

kaerbdniw  ( sdrawdE 0002 , .)  

2.2.3  nmapS sisnepac aigrebekE  

 sisnepac.E  si cirahmA ni eman ralucanrev stI .ylimaf eaecaileM eht ni seiceps a si

 .omorO nafA ni obmoS ro anuduD dna obmoS/loL  

 mrof efil ehT imes ro neergreve na si - muidem ,suoudiced - 7 ,eert egral ot dezis -  .xam( 02

.llat m )53  yerg si krab stI -  htiw hguor dna nworb sevael ehT .ega  c era  yltsom ,dnuopmo

3 stelsevael ,gnol mc 03 ot sklats no sehcnarb fo sdne eht ta dedworc - eno sulp sriap 6 , 

lauqenu sedalb sevael -  rewolf hcae ,mc 8 ot pu ,syarps esool ni era srewolf stI .dedis

 etutitsnoc  etihw dna llams h htiw deroloc ivae ecs yl  ot pu 1 ,dednuor era stiurf stI .detn  mc 2

niht ,gnol - 2 eerf tes ot gnittilps dna gniyrd ,sklats gnol no egnaro dna denniks -  .sdees 4  
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sisnepac .E  hgih gnidulcni statibah fo yteirav a ni srucco -  ,stserof neergreve edutitla

enirevir   latsaoc dna stserof  .dlevdnas  fo yteirav a ni detubirtsid ylediw si ti ;aipoihtE nI

 dna tsioM ,yrD ni srucco tI .dnalssarg nepo ni ecalp gniteem ydahs a sa desu netfo ,statibah

 no snoiger lla ni senoz citamilcorga ageD dna ageD anyeW teW  fo egnar noitavele   

006,1 –  000,3 s.a.m .l.  

 sisnepac.E  sgnildees yb detagaporp si . tsaf ylriaf era seerT -  dluohs seert gnuoY .gniworg

b  elttac morf detcetorp e  htworg a htiw seiceps gniworg tsaf a si sihT .sraey 2 tsrif eht rof

aey/m 1 ot pu fo etar  dna r gniretaw ot llew sdnopser ti  . sisnepac .E   sa desu si  ,dooweriF

rebmit , ,seldnah loot ,selop  ,edahs ,egarof eeb ,)sevael( reddof ,enicidem  s ,latnemanro  lio

kaerbdniw dna ,noitavresnoc  ( enezA  .la te  , 3991 enezA ;  ;7002 , awrO  9002 ,.la te .)  

3.2.3  ssuJ .A anaitehcor ainilO  

.O   anaitehcor si   eht ni seiceps a eaecainilO   ni efiT ro eyeB si eman ralucanrev stI .ylimaf

D dna cirahmA ale .omorO nafA ni elloN ro adideK ,anuG ,ohc  

 mrof efil ehT 4 eert ro burhs llams a yllausu si - yerg gnivah dna m 02 ot yllanoisacco ,m 9 -

o tub ,krab devoorg ylenif ro htooms ,nworb thgil  stI.sekalf wolley niht htiw sknurt dl

 tnulb ,pit eht ta rediw ,gnol mc 7 ot ,lavo gnol ,gnuoy nehw der thgirb ,etisoppo era sevael

 ,knip netfo ,klats devoorg trohs a otni deworran esab ,rednu dellor egde ,dehcton ro

.sniev fo ten enif htiw edisrednu  lf stI  ,llams yrev ,maerc ro knip ot gnidaf etihw era srewo

 5 ot sdaeh dednuor esned ni  mc  ,yhself ylniht era stiurf stI .sevael eht naht retrohs ,ssorca

der neht knip - sehcnub yvaeh ni ,mc 1 naht ssel ,epir nehw nworb  ( enezA  .la te  , 3991 ). 

t ni detubirtsid eert A  htuoS ni laavsnarT nretsae fo sniatnuom eht ni dna acirfA lacipor

 enirevir no dna tserof neergreve yrd fo sehctap ni dnuof ylnommoc si ti ,aipoihtE nI .acirfA

 enatnom ni ,segnirf surepinuJ  , supracodoP  ,  ainegaH  dna  aixuN  teW dna tsioM ni tserof

a ageD anyeW ,oleW fo senoz citamilcorga ageD dn  ,aohS ,ageloW ,majoG ,rednoG  ,isrA  
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  no omadiS dna ,afeK ,elaB  fo egnar noitavele 002,1 –  005,3 .l.s.a.m   

anaitehcor.O  dna sgnildees yb detagaporp si   ecitcarp tnemeganam sti  ecippoc si

 dna tnemeganam gnidrallop .  ,doowerif sa desu si tI rebmit , sloot mraf  ,skcits gniklaw ,

 ,latnemanro lairetam gnicnef  ( enezA  .la te  , ;3991  enezA , 7002  ; 9002 ,.la te awrO  .)  

3.3   gnilpmaS a seuqinhceT ngiseD dn  

atad dleiF  noitcelloc   tuo deirrac saw 7102 ,yraunaJ dna 7102 ,rebotcO neewteb  .  ,tsriF

ecnassiannocer   noitategev evresbo ,noitamrofni enilesab tcelloc ot detcudnoc saw yevrus

.setis gnilpmas elbissop yfitnedi dna noitidnoc etis eht fo noisserpmi na teg ,noitubirtsid  

g rof noitubirtsid ezis dna seiceps eert eht no noitamrofni niatbo oT  fo noitceles eht gnidiu

,seert elpmas rp ZIG yb tuo deirrac atad yrotnevni  neewteb tcejo rebmetpeS - rebmeceD  7102,

 etis yduts eht ni saw  .desu  

 ehT  ZIG  detsen 103 dehsilbatse tcejorp  ralucric stolp  fo  m41.3 aera( m 1 suidar 2  m 3 ,)

m 72.82( 2 m413( m 01dna ) 2  )  eht elpmas ot  ylevitcepser eert dna sburhs,sgnilpas  a no

 aera eritne eht revo dirg citametsys .tserof larutan eht fo  senil tcesnart neewteb ecnatsid ehT

m003 saw stolp elpmas neewteb dna   .)2 erugiF(  

detceles ylmodnar erew stolp 03 fo latot a ,yduts siht nI   ot  elpmas evitatneserper a niatbo

.aera yduts eht nihtiw   
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F erugi  2  :  stolp yrotnevni rof ngised gnilpmaS  

4.3   ataD sdohteM noitcelloC  

1.4.3   yrotnevnI o seicepS tnalP ydooW f  

 esohw seiceps ydoow llA HBD  >  ot tolp elpmas eht ni deirotnevni erew mc 5.2  ekat

ecnasingoc  thgieh tsaerb ta retemaid fo  ( HBD )  eht tcelfer ot ycneuqerf seiceps ,egnar

eht fo erutcurts  eht ni seiceps yduts  tserof   elpmas fo noitceles etatilicaf ot yltneuqesbus dna

.seert  tnevni no desaB  ot ni dezirogetac seiceps eerht detegrat fo slaudividni ,semoc tuo yro

.)1 elbaT( sessalc retemaid gniwollof eht  
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elbaT  1  :  sessalc retemaid ssorca seiceps deiduts eerht eht fo ycneuqerF  )03=n(  

HBD  mc ,sessalc  asocurrev.D  sisnepac.E  anaitehcor.O  

05.2 - 00.5  911  11  16  

00.5 - 05.7  94  4 72  

05.7 - 00.01  71  4 01  

00.01 - 05.21  9 2 8 

.21 05 - 00.51  1 2 5 

� 51  1  51  

  

 rof aera lasab latot ehT  anaitehcor .O ,asocurrev.D sisnepac.E dna   ot detamitse erew 05.0  ,

35.1  ,  90.0 m2 ah -  1  ytisned mets dna 422  , 531  , 62  ah smets -1 ser ,  .ylevitcep  

2.4.3  S  gnilpma o  stnalP laudividnI f  

sisab seiceps no selbat ssamoib gnitcurtsnoc rof detsevrah era seert wef nwohs seidutS     

8( - ( )stnalp laudividni 51 ssuR   ;5991 ,.la te nworB ;3891 ,lle  ;6991 ,.la te snaeD             

 yubE  hcae rof nekat erew stnalp elpmas 21 fo latot a yduts siht ni ,suhT .)1102 ,.la te

 stnalp elpmas 63 gnikam ,seiceps f  .seiceps detceles eerht eht ro  detceles erew seerT

 gnitelpmoc litnu ssalc retemaid rep yllanoitroporp  cirtemolla rof seiceps rep seert 21

htlaeh doog fo seert ylnO .tnempoleved snoitauqe   ton( desaesid  , nettor  yrd ro )  ruogiv dna

  .tnemerusaem dna noitceles rof elbail era  

em erew sretemarap cirtemoib gniwollof ehT :stnalp delpmas eht rof derusa   ta retemaid

s  ,)tH( thgieh eert latot ,)HBD( m03.1 thgieh tsaerb ta retemaid ,)HSD( mc03 thgieh pmut

htroN fo sdnert 2 gnirusaem( )DC( retemaid nworC - tsaE dna htuoS -  nworC dna ,)tseW

.gnilpmas fo tniop dna noitcerid eht gnitacidni rof desu saw SPG .)HC( thgieh  
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elbaT  2  : non eht fo selbairav esnopser eht dna rotciderp eht fo hcae rof yrammuS -

seiceps deiduts eerht eht fo seert delpmas )21=n( ylevitcurtsed  

 cirtemoiB

sretemarap  

)21=n( asocurrev.D  )21=n( sisnepac.E  )21=n( anaitehcor.O  

naeM  
  segnaR    

nim( - )xam  
naeM  

 segnaR

nim( - )xam  
naeM  

 segnaR

nim( - )xam  

mc ,HSD  5.6  5.3 - 6.01  4.8  3.4 - 5.81  1.9  0.3 - 0.62  

mc ,HBD  2.5  5.2 - 0.01  4.6  0.3 - 6.31  8.7  5.2 - 4.52  

m ,tH  7.4  0.3 - 3.6  5.6  7.2 - 0.31  9.7  5.3 - 0.61  

m ,AC 2 0.6  0.1 - 2.41  3.2  4.0 - 3.8  0.01  2.1 - 5.83  

 eerT  seiceps  gnisu dleif eht ni enod saw noitacifitnedi  namrofni yek t , s   noitacifitnedi tnalp

ug dleif enezA yb nettirw koob edi   yb airetirE dna aipoihtE fo arolF dna )7002( ,sdrawdE  

( 0002 .)  

3.4.3   ssamoiB a tnemerusaeM   dohteM gnitsevraH dn  

 dedivid erew seert ehT hcnarb llams demmirt sa stnemele larutcetihcra etarapes otni       

 DB(  < )mc01  sesoprup eht rof knurt dna hcnarb egral demmirtnu ,hcnarb llams demmirtnu ,

sisylana dna tnemerusaem fo  )3 erugiF( .  laudividni rep sehcnarb llams eerht ,yllareneG

 erew tnalp d tuc .demmirt dna nwo   knurT  sehcnarb egral dna  morf detamitse erew sthgiew

 fo noitamitse cilobarap gnisu emulov noitces dna retemaid ,thgieh fo stnemerusaem laires

.)2102 ,.la .te draciP( epahs knurt  

taht demussa saw tI  lyc eb ot deredisnoc era tuc snoitces eht  si ytisned dna sredni

eert eht fo stnemtrapmoc eht lla ni emas eht eb ot deredisnoc ,  demmirt eht fo ssamoib hserf

.gnihgiew yb derusaem ,sehcnarb llams  
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erugiF  3  :  )A3( ssamoib demmirtnu dna demmirt fo tnemerusaem dna noitarapeS   dna

.)B3( eert demmirt a no derusaem sehcnarb dna snoitces eht fo gnirebmun  

saw ti sA  t ,evoba B3 erugiF ni detacidni  secnarb egral ,)...2T ,1T( yb detneserper saw knur

 detacidni erew sehcnarb demmirtnu llams dna elcric ni nevig srebmun yb detacidni erew

b .elcric tuohtiw srebmun y  

1.3.4.3     tnemerusaeM o ssamoiB hserF demmirT f  

 eerhT .epat retemaid a gnisu denimreted saw hcnarb hcae fo esab eht ta retemaid ehT  llams

( retemaid lasab fo sehcnarb B  )D < eert hcae morf mc01  tnereffid morf demmirt erew  

noitcerid  htuoS ,htroN ,tseW ,tsaE( ) noitisop dna  )nworc eht fo pot dna elddim ,esab( .       

 ,yletarapes detsevrah erew fael dna hcnarb demmirt hcae morf selpmas 801 fo latot A

.seert elpmas detceles 63 eht rof selpmas 612 gniulav  

sevaeL  eht morf demmirt  demmirt  rb  dna sehcna eht denimreted   eht fo ssamoib hserf sevael  

 sehcnarb demmirt eht morf (B fael hserf demmirt  )  eht morf doow eht fo ssamoib hserf eht dna

( sehcnarb demmirt B doow hserf demmirt ) )4 dna 3 ,2 xidneppA( . 
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 eht fo elpmas modnaR sevael   sehcnarb demmirt eht morf erew   sti rof derusaem dna nekat

 thgiew hserf B( fael hserf touqila )  eerht tsael tA .g ni bus -  fo selpmas sevael   tnereffid eerht morf

 sehcnarb erew   yllareneg deriuqer  touqila eht gnitutitsnoc .)C( 4 erugiF( )5102 ,.la te draciP(  

 tuohtiw nekat saw sehcnarb demmirt eht morf modnar ta doow eht fo touqila na ,ylralimiS

 thgiew hserf sti rof derusaem dna gnikrabed B( doow hserf touqila )  retfa yletaidemmi ,g ni

.gnittuc   dna sgab citsalp derebmun ni tpek erew stouqila ,nehT nekat   ot poihtE  nai

ababA siddA ni yrotarobal )IRFEE( etutitsnI hcraeseR tseroF dna tnemnorivnE   hserf rof

 thgiew yrd dna erutsiom ,emulov noitanimreted .  morf detcuded saw gab eht fo thgiew ehT

bus eht fo thgiew eht - .elpmas  

erugiF  4  :  HBD eerT tnemerusaem  A( ) sehcnarb dna sevael elpmas fo noitarapes,  (B ,)  

tnemerusaem thgiew elpmas  C( selpmasbus gniyrd nevo dna )  D( ) 

 doow hserf touqila fo emulov ehT  hcnarb  derusaem saw V( touqila doow hserf )  doow eht morf

 htiw derusaem saw emulov sihT .stnemtrapmoc demmirt eht morf nekat touqila  eht  tsom

 si elpmas eht nehw decalpsid retaw si hcihw emulov fo tnemerusaem deyolpme ylnommoc

.retaw ni desremmi  
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  decalpsid retaw fo emulov ehT  saw derusaem  rg a gnisu  lm001 fo ebut detauda  erugiF( 5  )

 enimreted ot desu eulav eht dna ytisned cificeps doow naem  �𝜌 ̅). yldnoceS ,  dna fael htob

 stouqila doow erew  rd nevo dei    fo erutarepmet a ta   pu doow rof Cº501 dna sevael rof Cº07

 ssam yrd ten ot saw   draciP( deniatbo la te  .)2102 ,.  

 

erugiF  5  :  fo tnemerusaeM  elpmas  doow hcnarb hserf .tnemecalpsid retaw yb emulov  

2.3.4.3     tnemerusaeM o ssamoiB hserF demmirtnU f  

non sa yltceridni derusaem saw ssamoib demmirtnU -  ni sehcnarb tnereffid ehT .evitcurtsed

 dessecorp era sehcnarb demmirtnu llams ehT .derebmun tsrif erew eert demmirt eht

 lasab ylno ,sehcnarb llams eht roF .knurt eht dna sehcnarb egral eht morf yltnereffid

d  detamitse saw sehcnarb demmirtnu llams eseht fo ssamoib ehT .derusaem saw retemai

.ssam rieht dna retemaid lasab rieht neewteb pihsnoitaler eht morf   eht fo ssamoib ehT

mc ni iV( semulov fo stnemerusaem morf detamitse saw sehcnarb egral eht dna knurt 3  dna )

ytisned cificeps doow naem  (𝜌 ̅ mc g ni

 

3−  dedivid eb dluohs knurt dna sehcnarb egral ehT .)

.eert eht gnikram yb dezilairetam neht erew taht snoitces otni yllautriv   

 i noitces hcae fo iV emulov ehT saw   .htgnel sti dna retemaid sti gnirusaem yb deniatbo

m1 ta dexif saw lavretni noitceS  kcits detaudarg gnisu   snoitairav retemaid redisnoc ot

sehcnarb sehcnarb egral dna knurt eht fo htgnel eht gnola   draciP( la te ., .)2102  
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3.3.4.3     noitaluclaC o  demmirT f a ssamoiB demmirtnU dn  

ssamoiB yrD dnuorgevobA gnitaluclaC  

 ehT rgevoba  eert eht fo ssamoib yrd dnuo  mus eht yb deniatbo )sevael dna sehcnarb ,mets(

:ssamoib yrd demmirtnu eht dna ssamoib yrd demmirt eht fo  

 𝐵 yrd =𝐵 demmirt  yrd +𝐵 demmirtnu  yrd .………………………………………………… uqe .1 

erehW , B yrd   si  latot dnuorgevoba  ,)tnalp/gk( ssamoib yrd  B  demmirt yrd   yrd demmirt si

ssamoib  )sevael sulp sehcnarb( , B yrd demmirtnu  .ssamoib yrd demmirtnu si  

ssamoiB hserF demmirT gnitaluclaC  

 ssamoib hserf eht morF B i,doow hserf touqila   ssamoib yrd sti dna touqila doow a fo          

B yrd touqila  i,doow , :wollof sa detaluclac si doow eht fo tnetnoc erutsiom eht    

= B touqila  yrd  doow ,i
B touqila  hserf  doow ,i

   ........................................................................... ............ .uqe 2 

 erehW X i,doow   fo elpmas eht ni doow eht fo tnetnoc erutsiom si .i  

        ssamoib hserf eht morf detaluclac si sevael eht fo tnetnoc erutsiom eht ,esiwekiL        

B i,fael hserf touqila  ssamoib yrd sti dna touqila sevael eht fo  B i,fael yrd touqila  :wollof sa  

 X 𝑓𝑎𝑒𝑙 ,𝑖 =  ……………………………… ..…………………………… .uqe 3 

w ereh ,  X i,fael   eht fo tnetnoc erutsiom si sevael   fo elpmas eht ni i  .  

t latoT r  nac ssamoib yrd demmi  neht detaluclac : 

B yrd
demmirt   =  B hserf  doow

demmirt  × X doow   + B hserf  fael
demmirt   ×  X fael ……………………………… . .uqe 4 

erehW  B fael hserf demmirt   eht fo ssamoib hserf eht si sevael   demmirt eht morf deppirts

 sehcnarb  dna B doow hserf demmirt  t fo ssamoib hserf eht si .sehcnarb demmirt eht ni doow eh  
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ssamoiB hserF demmirtnU gnitaluclaC  

 taht .e.i( trap demmirtnu eht fo ssamoib yrd eht etaluclac ot deriuqer era snoitaluclac owT

ats llits ( sehcnarb llams eht rof eno :)gnidn sevael   egral eht rof rehto eht ,)doow hcnarb dna

:stluser owt eht fo mus eht si ssamoib demmirtnu ehT .knurt eht dna sehcnarb  

 B demmirtnu  yrd   = B yrd  hcnarb
demmirtnu   + B yrd  noitces ………… ……………………………… .uqe 5 

W ereh  B yrd demmirtnu  demmirtnu llams eht fo ssamoib yrd demmirtnu eht si knurt ,sehcnarb ,  

 ,sehcnarb egral dna B hcnarb yrd demmirtnu  demmirtnu llams fo ssamoib yrd demmirtnu eht si  

( sehcnarb sevael  )doow hcnarb dna   ,erehw dna B noitces yrd  .sehcnarb egral dna knurt eht si  

 fo rednilyc a eb ot deredisnoc eb yam sehcnarb egral eht dna knurt eht fo i noitces hcaE

( emulov alumrof emulov enoc detacnurt ro alumrof s’notweN  hcae fo emulov eht ,nehT.)

:swollof sa detaluclac si noitces  

iV  =     ………………………………………………… ……………… … .uqe 6 

 w ereh , Vi dna ,htgnel sti iL ,i noitces eht fo emulov eht si  D i1   dna   D i2    sretemaid eht era

.i noitces fo seitimertxe owt eht fo  

 draciP( OAF ot gnidroccA la.te  )2102. :yb detaluclac si ytisned cificeps doow naem  

𝜌̅   =  B yrd  doow  touqila
V hserf  doow  touqila

  ………………………………………………………… 7.uqe  

w ,ereh  𝜌̅  mc/g desserpxe ytisned cificeps doow naem si 3, B touqila doow yrd   fo ssamoib yrd si

 dna g ni touqila doow V touqila doowhserf  mc ni touqila doow fo emulov hserf si 3. 

 knurt dna sehcnarb egral eht fo ssamoib yrd ehT eb lliw   fo tcudorp eht  cificeps doow naem

ytisned   .knurt dna sehcnarb egral eht fo emulov latot dna  

B yrd  noitces  = 𝜌 ̅ × ……………………………………….……… ...……………… .uqe 8 
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erehW  ,  .knurt eht dna sehcnarb egral eht ni snoitces eht lla ot sdnopserroc mus eht  

 fi ,elpmaxe roF .stinu tnemerusaem tnetsisnoc esu ot nekat si eraC  cificeps doow naem

ytisned  𝜌̅ ( 7.uqe ees  mc/g ni desserpxe si )evoba 3  emulov neht , Vi  ni desserpxe eb tsum

mc 3  htob taht gninaem ,  htgnel iL   sretemaid dna D i1  dna  i2D  tsum   .mc ni desserpxe eb osla

.g ni desserpxe erofereht si esac siht ni ssamoiB  

 llams demmirtnu eht fo ssamoib yrd ehT ( sehcnarb sevael  )doow hcnarb dna   eb lliw

 ,retemaid lasab dna sehcnarb demmirt fo ssamoib yrd neewteb ledom a gnisu detaluclac

 a gnisu  rewop :noitauqe noisserger  

B hcnarb yrd   = �B𝐷�b ……………………………………………………………… ... ...... .uqe 9 

 erehW a  b dna  dna sretemarap ledom era B  D ( retemaid lasab hcnarb )  fo ledom a gnisU .

 demmirtnu eht fo ssamoib yrd eht ,epyt siht ( sehcnarb sevael  )doow hcnarb dna  :si  

  B yrd  hcnarb
demmirtnu  Σ = 𝑗 (𝑎B𝐷𝑏𝑗 ........................................……………………………… ) . .. .uqe. 01  

 dna sehcnarb llams demmirtnu eht lla saw mus eht erehW  jD`  eht fo retemaid lasab eht si

.hcnarb  

m( aera nworC 2) eert a fo   gnisu detaluclac si  yuH  )6102( .la te  

AC  = 
π ∗ ( DC )2

4
……………………………………………………………………… . 11.uqe  

 egareva si DC ,erehW .retemaid nworc  
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5.3  sisylanA ataD  

D seiceps eht fo ata   fo .D asocurrev sisnepac.E ,   dna .O anaitehcor   stserof eht ni derusaem

erew   .teehs atad lecxe eht no gnidrocer dna gnizinagro yb dehsilpmocca  dnuorgevoba yrD

 mets fo thgiew yrd pu gnimmus yb deniatbo saw seert elpmas fo )BGA( ssamoib

 dna sehcnarb,doow sevael .  7002 lecxe tofsorciM  dna  erawtfos R egakcaP lacitsitatS

saw 3.2.3 R noisrev  deyolpme   ot cirtemolla poleved  noitauqe s  .  

1.5.3   noitaziretemaraP  a    noitceleS ledoM dn  

ehT   tciderp ot desu eb nac taht ledom a poleved ot si sisylana noisserger a fo esoprup

eiceps cificeps nihtiw elbairav esnopser .setis lacigoloce ralimis dna s  P rewo  snoitauqe  

erew  dettif  ot  eht  derusaem  dna  tamitse ed atad  ot  retcarahc ezi  eht  pihsnoitaler  neewteb   eht

ssamoib dnuorgevoba   )tnalp/rettam yrd gk( htiw   ro HBD( enola retemaid mets rehtie

ro )HSD   dna )AC( aera nworc ,)tH( thgieh latot htiw denibmoc doow naem   cificeps

( ytisned 𝜌 ̅).  

yduts siht nI ,  noitauqe ssamoib rof deredisnoc erew selbairav ytisned doow dna aera nworc

 eht yb nevorp sa etamitse ssamoib eht fo ycarucca eht evorpmi ot redro ni tnempoleved

 suoiverp srohtua  yuH .g.e( 2102 , .la te yuH ; 6102 , )  tsoc dna emit artxe deriuqer ti fi neve

of .atad elbailer niatbo ot krow dleif r  

non ehT - p raenil rewo  noitauqe   osla saw demrofrep . noN - p raenil  rewo snoitauqe  evah  

ylsuoiverp  neeb  nwohs  ot  iy e dl  doog  stluser  rof  snoitciderp  fo  siht  tros  ( ,raváN  

;0102  N avá r- zediáhC  te  ,.la  )3102 . ehT   ssamoib  era gnittif ledom rof desu snoitauqe

ni detneserp   elbaT 3.  no desab detceles saw eno tseb ehT   scitsitats ecnamrofrep  

.noitauqe hcae rof detaluclac  
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elbaT  3  : seiceps deiduts eerht eht rof snoitauqe ssamoib detseT  

.on ledoM  noitauqE  
1M  1b =y x )HBD( 2b  
2M  1b=y  x )HSD( 2b  
3M  1b=y  x HBD( 2) 
4M  1b=y  x HSD( 2) 
5M  1b=y  x )HBD( 2b    x H( t) 3b  
6M  1b=y  x )HSD( 2b    x H( t) 3b  
7M  1b=y  x HBD( 2) 2b   x H( t) 3b  
8M  1b=y  x )HSD( 2b   x )HBD( 3b  
9M  1b=y  x )HBD( 2b    x H( t) 3b   x ( 𝜌 ̅) 4b  
01M  1b=y  x )HBD( 2b    x H( t) 3b   x )AC( 4b  
11M  1b=y  x )HSD( 2b   x H( t) 3b   x ( 𝜌 ̅) 4b  
21M  1b=y  x )HSD( 2b   x H( t) 3b  x )AC( 4b  
31M  1b=y  x )HBD( 2b   x H( t) 3b  x )AC( 4b   x ( 𝜌̅) 5b  
41M  1b=y  x )HSD( 2b  x H( t) 3b x )AC( 4b  x (𝜌̅) 5b  

4102 ,.la te evahC  HBD*DW(*3760.0 = BGA 2 )tH* 679.0  
7991,nworB  (pxe=BGA - )HBD(nl*23.2+699.1  

Y :erehW  ssamoib ( HSD , )thgieh pmuts ta retemaid ( HBD , )thgieh tsaerb ta retemaid tH ,  

latoT(  ,)thgieh  𝜌̅ ( ytisned cificeps doow naem ) AC ,   4b ,3b ,2b ,1b ,)aera nworc( 5b dna   era

.sretemarap  llA   erew snoitauqe elbissop deziretemarap   ssamoib hcae rof  tnenopmoc

( sevael mets dna ,sehcnarb , ) .ssamoib dnuorgevoba latot dna  ledoM  BGA  = DW(*3760.0  * 

HBD 2 * tH ) 679.0  dna   ledoM BGA  = ( pxe - 23.2+699.1  * ( nl  )HBD  rof desu erew

.noisirapmoc  

stnemssessA  tseb fo  tif  rof  ssamoib  snoitauqe  erew   detaulave gnisu   suoirav

ssendoog - fo - ,scitsitats tif   sa hcus yleman eht  noitanimreted fo tneiciffeoc  R( 2  dradnats,)

etamitse fo rorre  ,)EES(   naem saib  )BM( , naem  saib etulosba  ( AM B ,)   slaudiser noitciderp

serauqs fo mus   fo xedni dna )SSERP( tnemeerga  )D(  ( 3002 ,kazoK dna kazoK ;  dna nottiL

,enooB  8002 ; hsageN   ,.la te 3102 )   .  
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 ecnamrofreP  desu scitsitats gnirusaem  ssamoib eq au tio sn  :swollof sa era  

BM   = ∑ � 𝑖𝑌 −𝑌�𝑖�𝑛
𝑖=1

𝑛
…………………………………………………………………… .12 

R2 = 𝑇𝑆𝑆 − 𝑅𝑆𝑆
𝑇𝑆𝑆

..……………………………………………………………………… .. 13 

ESS  = � 𝑅𝑆𝑆 /�𝑛 � 𝑘� …………………………………………………………… 14 

AM B = ∑ | 𝑖𝑌 −𝑌�𝑖|𝑛
𝑖=1

𝑛
………………………………………………………………… 15 

 SSERP = ∑ 𝑖𝛿𝑛
𝑖=1 ^2 …… ………………………………………………………… 16 

D = 1-  ∑ � 𝑖𝑌 −𝑌�𝑖�^2𝑁
𝑖=1

∑ �𝑙 𝚤𝑌 −�𝑌 � 𝑙 �+� 𝑖𝑌 −𝑌��^2𝑁
𝑖=1

……………………………………………………… 17 

 erehW =RSS ∑ � 𝑖𝑌 � 𝑌�𝑖�𝑛
𝑖=1 ^2 TSS ; =∑ � 𝑖𝑌 � 𝑌��𝑛

𝑖=1  ;  𝑖𝛿 = 𝑖𝑌 � 𝑌�𝑖, � i;  n ;n …2 ,1=i  eht si

 ,snoitavresbo fo rebmun  k sretemarap detamitse fo rebmun eht si , iY   fo snoitavresbo eht

 esnopser eht selbairav , 𝑌�  i  eht fo eulav detciderp eht si iY ,𝑌�𝑖  eht fo egareva eht si iY , i si iδ ht  

rorre noitciderp , 𝑌� i,-  eht fo noitciderp eht si i i ht   tniop atad taht ledom a yb  did  ekam ton  

 eht fo esu i ht   .sretemarap eht fo noitamitse eht ni tniop  

 R2  ni noitairav latot eht fo noitcarf eht si ssamoib   a si tI .ledom eht yb denialpxe si taht

.enil noisserger dettif eht ot era atad eht esolc woh fo erusaem lacitsitats  R2 =  taht snaem 1

lpxe eht yb denialpxe si elbairav esnopser eht ni noitairav eht fo lla ,elbairav yrotana   elihw

 fo eulav a R2 = elbairav esnopser eht ni noitairav eht fo enon snaem 0   yb denialpxe si

elbairav yrotanalpxe eht ni noitairav . 

 I xedn  tnemeerga fo  )D(   .e.i ,seulav detciderp dna devresbo neewteb tnemeerga erusaem ot

 ,1 dna 0 neewteb segnar eulav dna eerf rorre si ledom eht hcihw ot eerged eht D  seilpmi 1=

 neewteb tnemeerga etelpmoc detamitse   setacidni 0=D saerehw eulav devresbo dna

tnemeergasid etelpmoc .  
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ssendoog hcae ot gnidrocca deknar erew sledom ehT - fo - citsitats tif T .  demmus sknar eh

 ecnamrofrep ledom llarevo na evig ot deknar smus dna knar . tseb eht htiw ledom ehT   tif

eht fo lla ot tcepser htiw knar llarevo tsehgih eht htiw taht eb ot demeed saw   nesohc

sretemarap lacitsitats  xidneppA(  7& 6,5 ).  

 )41( neetruof hcihw snoitauqe 24 fo latot A  snoitauqe cirtemolla  ssamoib seiceps hcae rof

 stnenopmoc erew   dna depoleved scitsitats ecnamrofrep rieht no desab deknar   eht rof

 .seiceps deiduts oitauqe tseb ehT R tsehgih eht evah dluohs n 2  tsewol dna seulav D dna

.seulav SSERP dna BAM ,EES ,saib naem  

6.3   nosirapmoC w dehsilbuP ylsuoiverP hti  dnuorgevobA  snoitauqE ssamoiB  

 ehT erew ssamoib dnuorgevoba latot rof snoitauqe deknar tsrif   yb ytilibailer sti detaulave

.sledom cireneg desu ylnommoc dna dehsilbup gniwollof eht htiw gnirapmoc   latoT

eht morf devired stnalp laudividni rof setamitse ssamoib   ereh depoleved ledom cirtemolla

 rof ew seiceps deiduts eht derapmoc er  ilareneg gnitsixe ot  seert laciport rof snoitauqe dez

7991 ,nworB(  ;  evahC .la te , 4102 dna ,sixa nommoc a no sledom eht gnittolp yb )   yb

 ni ssamoib gnitamitse HBD fo egnar a ssorca ledom hcae dna s   gnitaluclac egareva  

noitaived  ecnereffid tnecrep  )%S( . 

 %S = ( *001 ∑ � 𝑖𝑌 − 𝚤𝑌�

𝑖𝑌
� /𝑛𝑛

𝑖=1 ) ……………………………………………………………… .18 

erehW ,  ,eulav devresbo eht si iY  fo rebmun eht si n dna ,eulav detciderp eht si iŶ

snoitavresbo .  lamitpo si ledom ehT .atad lautca eht stif ledom eht llew woh setoned %S

.muminim si %S nehw  

dom cirtemolla dezilareneg ehT  yrd gk( ssamoib dnuorgevoba latot tciderp ot desu sle

:erew )thgiew  

nworB  )7991( : BGA  = ( pxe - 23.2+699.1  * ………………………))HBD( nl ………… … 91  

evahC  )4102( .la te : BGA  = 3760.0  * DW(  * HBD 2 * tH ) 679.0 …………………………… 20 
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RUOF RETPAHC  

.4  SNOISSUCSID dna STLUSER  

1.4  stluseR  

1.1.4   yrD etamitsE ssamoiB rettaM  

mc g 384.0 si ytisned cificeps doow naem ehT -3 504.0 degnar( -  353.0 ,)055.0 mc g -3 542.0( -

 dna )124.0 434.0  mc g -3 663.0( -  rof )364.0 asocurrev.D  ,  sisnepac.E  dna anaitehcor.O  

ylevitcepser . 

ssamoib dnuorgevoba latot ehT  detamitse saw seulav derusaem  642.1  , 403.0   dna  781.3

snot  ah -1  rof sisnepac.E ,asocurrev.D   dna anaitehcor.O  .ylevitcepser  anaitehcor.O   dah eert

 naem tsehgih eht  dnuorgevoba latot  yrd ssamoib  87.32(  ± 00.31  eert gk -1 egnar , d 317.2 -

 yb dewollof )376.061 sisnepac.E  851.21(  ± 41.5  eert gk -1 egnar , d 409.0 -  dna )404.95

asocurrev.D  265.5(  ± 51.1  eert gk -1 egnar , 112.1 d - ( )669.41 3 elbaT ).  

 mumixam saw mets fo noitroporp ssamoib eht ,)4 elbaT( seiceps deiduts eerht eht gnomA

 ni  sisnepac aigrebekE  dewollof ,)%58(  yb  anaitehcor ainilO  dna )%18( yvoD  sila

 asocurrev  fo noitroporp ssamoib ehT .)%08( sehcnarb   mumixam saw  ni  anaitehcor ainilO

 yb dewollof ,)%6.51(  sisnepac aigrebekE  dna )%5.51(  asocurrev silayvoD  elihw ,)%51(

 ni mumixam saw ssamoib sevael eht fo noitroporp eht  asocurrev silayvoD  dna ,)%5(

 yb dewollof  anaitehcor ainilO  dna )%5.3(  sisnepac aigrebekE .)%5.2(  

 T eht fo mets fo noitubirtnoc eh   latot dnuorgevoba  76 fo egnar eht ni nellaf ssamoib -  ,68

65 - 49 46 dna , - rof %58  sisnepac.E ,asocurrev.D   dna ylevitcepser anaitehcor.O  llarevo ehT .

 tluser  fo  eht dewohs yduts   taht  eht  fo sessamoib  latot ,dnuorgevoba   sehcnarb dna smets

.HBD eht htiw esaercni ot dnet  
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 fo ssamoib hcnarb sulp mets eht taht detacidni yduts siht fo tluser ehT  ,asocurrev .D

 sisnepac.E dna  anaitehcor .O  5.79 ,59 rof detnuocca ,  fo %5.69 dna  latot  dnuorgevoba

 .ssamoib  

 elbaT 4: rettam yrd fo scitsitats yrammuS  )tnalp/gk(   ssamoib dna dnuorgevoba latot fo

 delpmas fo stnenopmoc  tnalp s  )21=n(  

stnenopmoC  naeM  (rorre dradnatS SE) muminiM  mumixaM  
asocurrev.D      

sevaeL  872.0  30.0  801.0  415.0  
sehcnarB  238.0  21.0  492.0  315.1  

metS  254.4  10.1  908.0  839.21  
BGA latoT  265.5  51.1  112.1  669.41  
sisnepac.E      

sevaeL  003.0  50.0  711.0  057.0  
sehcnarB  225.1  04.0  872.0  659.4  

metS  633.01  97.4  205.0  056.55  
BGA latoT  851.21  41.5  409.0  404.95  

anaitehcor.O      
sevaeL  328.0  52.0  141.0  016.2  

sehcnarB  996.3  86.1  704.0  958.02  
metS  752.91  31.11  547.1  402.731  

BGA latoT  87.32  00.31  317.2  376.061  

2.1.4   ssamoiB selbairaV rotciderP  

 ehT  snoitalerroc namraepS  sretemarap cirtemoib derusaem eht dna ssamoib tnalp neewteb

diduts lla rof   seiceps  elbaT ni nwohs era 5  .  

 ssamoib eht fo llA  stnenopmoc fo   deiduts eerht eht  seiceps  yltnacifingis dna ylgnorts erew

 ,HBD ,HSD sa hcus selbairav srotciderp eht htiw detalerroc )50.0<p(  dna .tH   

tnenopmoc lla fo ssamoib ehT s  fo silayvoD   asocurrev saw  ylgnorts  detalerroc   ,HSD htiw

HBD tH ,  selbairav rotciderp AC dna , ylralucitrap  aerb ta retemaid  thgieh ts )HBD(  .  ehT

 )79.0=r( ssamoib dnuorgevoba latot dna ssamoib mets htiw saw noitalerroc tsehgih

 .ssamoib )38.0=r( sehcnarb dna )49.0=r( sevael yb dewollof  
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roF   aigrebekE sisnepac  rts saw fo stnenopmoc lla fo ssamoib eht  detalerroc )50.0<p( ylgno

 pmuts ta retemaid ylralucitrap ,)H( thgieh latot dna )HBD& HSD( retemaid mets htiw

.)HSD( thgieh   dna )79.0 =R( ssamoib dnuorgevoba latot htiw saw noitalerroc tsehgih ehT

cnarb dna )58.0 =r( sevael yb dewollof )69.0=r( ssamoib mets  dooW .ssamoib )08.0 =r( seh

 dnuorgevoba latot dna ssamoib mets htiw detalerroc yltnacifingis saw ytisned cificeps

 .)16.0 =r( setalerroc htob stnenopmoc ssamoib  

ni ,ylralimiS  anaitehcor.O   stnenopmoc ssamoib lla  erew detalerroc   htiw  dna ,HBD ,HSD

tH  sretemarap cirtemoib . detalerroc )50.0<p( ylgnorts saw stnenopmoc ssamoib ehT   htiw

 .)HBD & HSD( retemaid mets htiw HBD saw noitalerroc tsehgih ehT  mets   dna )69.0=r(

 dnuorgevoba latot  .ssamoib )59.0=r(  

 siht nI eht yduts   sa hcus selbairav rotciderp ow naem ytisned cificeps do   aera nworc dna

 htiw stnenopmoc ssamoib lla htiw detalerroc yltnacifingis ton erew  wef  lla ni snoitpecxe

 .seiceps deiduts eerht eht  

elbaT  5  :  cirtemoib seiceps dna stnenopmoc ssamoib neewteb snoitalerroc namraepS

 hcae rof 21=n( sretemarap  deiduts  )seiceps  

C stnenopmo  )mc(HSD  )mc(HBD  Ht )m(  𝜌̅  mc/g( 3)  )m(DC  )m(HC  m(AC 2) 
.D asocurrev  

sevael  *49.0  *49.0  *38.0  - 34.0 sn  *49.0  *37.0  *49.0  
 sehcnarB  *09.0  *38.0  *07.0  - 43.0 sn  *49.0  *66.0  *49.0  

metS  *59.0  *79.0  *76.0  - 24.0 sn  *29.0  25.0 sn  .0 19 * 
BGA latoT  *59.0  *79.0  *96.0  -  14.0 sn  *39.0  55.0 sn  9.0 0* 

.E  sisnepac  
sevael  *58.0  *58.0  *77.0  05.0 sn   53.0 sn  24.0 sn  63.0 sn  

 sehcnarB  *08.0  *58.0  *96.0  64.0 sn  72.0 sn  62.0 sn  82.0 sn  
metS  *69.0  *39.0  *09.0  *16.0  - 50.0 sn  24.0 sn  - 300.0 sn  

BGA latoT  *79.0  *49.0  *09.0  *16.0  -  20.0 sn   15.0 sn  62.0 sn  
.O  anaitehcor  

sevael  *49.0  *49.0  *59.0  53.0 sn  *38.0  *58.0  *67.0  
 sehcnarB  *79.0  *29.0  *98.0  33.0 sn  *56.0  *78.0  *95.0  

metS  *39.0  *59.0  *68.0  23.0 sn  *65.0  *58.0  05.0 sn  
BGA latoT  *49.0  *69.0  *78.0  33.0 sn  *85.0  *68.0  25.0 sn  
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etoN : ( sn ) tnacifingis ton  %59 ta HSD ,  ( thgieh pmuts ta retemaid ), HBD  (  ta retemaid

thgieh tsaerb ), Ht T( thgieh tnalp lato ), 𝜌 ̅ ( ytisned cificeps doow naem ),  DC (  nworc

retemaid ), HC  ( thgieh nworc ),  AC ( aera nworc ), )*(  p< 50.0   noitaicossa tnacifingis setacidni

srotciderp dna stnenopmoc ssamoib sriap neewteb . 

3.1.4  cirtemollA  snoitauqE ssamoiB  

 noitauqe rewop ehT  gninialpxe fo elbapac tsom suht saw dna tseb atad BGA eht dettif 8M

rotciderp eht dna BGA neewteb pihsnoitaler eht   rof )HBD&HSD( selbairav silayvoD  

asocurrev   dna aigrebekE  sisnepac    31M dna  rof  ainilO anaitehcor  ,AC,tH,HBD(  𝜌̅ ). 

 fo stneiciffeoc tsehgih eht dedleiy  HBD dna HSD denibmoc taht snoitauqe rewoP

 rof tnemeerga fo xedni dna noitanimreted  dna asocurrev.D sisnepac.E   yllaicepse ,seiceps

R( ssamoib metS dna BGA latot rof 2  = 779.0 - 599.0 =D  , 999.0  .)  

M ,99 ,7.79 naht ero  99 dna  eht fo ecnairav eht fo %  saw ssamoib dnuorgevoba latot

 rof denialpxe asocurrev.D ,  sisnepac.E  dna  anaitehcor.O  yb ylevitcepser tsrif eht   deknar

snoitauqe  .   sessamoib fael dna sehcnarb roF  eht  eerht detceles  dettif  sledom   denialpxe tseb

 erom  naht 9.58   %  dna 4.37   seiceps deiduts eht rof sessamoib ni noitairav eht fo %     

 elbaT( 7 ,6   dna 8).    

 rof ,taht dewohs tluser ehT asocurrev.D  8M noitauqe eht  ,dna )dnuorgevoba latot rof(   31M

 01M dna  ssamoib sevael dna sehcnarb rof llarevo tseb deknar saw ,  ehT .ylevitcepser

 noitauqe R( 8M  2  si hcihw elbairav tuptuo eht fo ecnairav fo %7.79 taht )000.0<P ,779.0 =

si )BGA( ssamoib dnuorgevoba latot  i eht HBD dna HSD fo ecnairav eht yb denialpxe  tupn

3.2 fo tser eht dna elbairav .srotcaf rehto yb denialpxe si BGA eht fo noitairav %   ehT  ledom

p a htiw ,tnacifingis ylhgih erew scitsitats -  fo eulav 61.2 01x - 60   woleb hcum yrev si hcihw

p .50.0 <   
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8M   detamitserednu osla tsewol eht dah dna %7.0 yb ssamoib dnuorgevoba eht   dna SSERP

saiB .  ehT denialpxe 8M noitauqe  ssamoib smets tnalp ni ecnairav eht fo %4.89  .)6 elbaT(  

 roF  sisnepac.E ( 8M noitauqe eht R  2 )000.0<P ,099.0 =   rof ecnairav eht fo %99 denialpxe

ib dnuorgevoba latot dna mets 41M dna 01M snoitauqe ehT .ssamo   3.29 dna 7.49 denialpxe

.)7 elbaT( ylevitcepser ,sessamoib sevael dna sehcnarb tnalp ni ecnairav eht fo %  

 roF ssuJ .A anaitehcor ainilO  ( 31M noitauqe eht R  2 )000.0<P ,099.0 =   fo %99 denialpxe

 41M noitauqe ehT .sessamoib dnuorgevoba latot dna sehcnarb ,mets rof ecnairav eht

.ssamoib sevael ni ecnairav eht fo %79 denialpxe   taht wohs stluser llarevo eht ,ylralimiS

 dna AC ,tH ,HBD fo noitanibmoc eht 𝜌̅ (  ,)31M  era  tseb  srotciderp  rof  mets ,sehcnarb eht

a fo ssamoib dnuorgevoba latot dn  .O  anaitehcor .)8 elbaT(  

T neewteb pihsnoitaler eh  derusaem eht fo ssamoib dnuorgevoba latot   detciderp eht susrev

 stnenopmoc ssamoib rieht dna   stolp laudiser gnidnopserroc rof  D. asocurrev E , . sisnepac  

dna  anaitehcor.O  era   erugiF ni detneserp 6.  tluser ehT wohs de  taht   eht  deknar tsrif  detceles

 sledom  a evah detciderp  .79 fo ytiliba  9.99 dna 7.99 ,6 t fo %  lato  ssamoib dnuorgevoba  rof

asocurrev.D sisnepac.E ,  anaitehcor.O dna   .ylevitcepser  
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elbaT  6: ssendoog dna snoitauqe detceleS - fo -  fo )tnalp/rettam yrd gk(ssamoib gnitamitse rof scitsitats ecnamrofrep tif asocurrev silayvoD  

 ledoM

.on  
noitauqE  

tneiciffeoC  scitsitats ecnamrofreP  

muS
 kna

R
 

1b  2b  3b  4b  5b  R2 EES  BM  BAM  D SSERP  

Y(sevaeL ) 
           

 
 

01M  Y = )HBD(x1b 2b )tH(x 3b )AC(x 4b  **540.0  832.0  *685.0  *803.0  
 

069.0  320.0  000.0  810.0  999.0  050.0  81  1 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  **660.0  171.0  **657.0  **253.0  "348.0  879.0  710.0  000.0  110.0  999.0  094.0  91  2 

41M  =Y  x1b  )HSD( 2b )tH( x 3b )AC( x 4b ( x 𝜌̅) 5b  *950.0  081.0  **058.0  *053.0  *869.0  579.0  910.0  000.0  410.0  999.0  004.0  12  3 

)y(sehcnarB  
           

 
 

21M  Y = x1b  )HSD( 2b  )tH( x 3b  )AC( x 4b  714.0  - 806.0  752.0  *148.0  
 

009.0  821.0  300.0  890.0  899.0  086.0  72  3 

31M  =Y  (x1b  )HBD 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  "884.0  - 014.0  296.0  ***287.0  *636.1  259.0  980.0  300.0  760.0  999.0  000.1  71  1 

41M  =Y  x1b  )HSD( 2b )tH( x 3b )AC( x 4b ( x 𝜌̅) 5b  746.0  - 382.0  783.0  *827.0  334.1  439.0  401.0  - 100.0  580.0  899.0  051.1  12  2 

)y(metS  
           

 
 

8M  Y = x1b  )HSD( 2b )HBD(x 3b  *290.0  **631.1  **689.0  
  

489.0  644.0  - 600.0  433.0  999.0  054.0  31  1 

01M  Y = x1b  )HBD( 2b )tH(x 3b )AC(x 4b  **242.0  ***759.0  351.0  ***165.0  
 

399.0  203.0  230.0  632.0  999.0  001.2  52  3 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  *723.0  ***929.0  122.0  ***665.0  194.0  599.0  952.0  610.0  681.0  999.0  049.3  91  2 

Y(BGA latoT ) 
           

 
 

8M  Y = x1b  )HSD( 2b )HBD(x 3b  *551.0  **461.1  *887.0  
  

779.0  406.0  - 700.0  554.0  999.0  006.0  71  1 

11M  Y = x1b  )HSD( 2b )tH(x 3b (x  𝜌 ̅) 4b  "951.0  ***731.2  113.0  *314.1  
 

779.0  006.0  - 010.0  124.0  999.0  067.01  92  3 

31M  Y = )HBD(x1b 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  **126.0  ***407.0  403.0  ***285.0  *027.0  599.0  782.0  710.0  991.0  999.0  042.4  81  2 
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elbaT  7  : ssendoog dna snoitauqe detceleS - fo -  fo )tnalp/rettam yrd gk( ssamoib gnitamitse rof scitsitats ecnamrofrep tif sisnepac aigrebekE  

 

 ledoM

.on  

noitauqE  

tneiciffeoC   ecnamrofreP scitsitats  

muS
 kna

R
 

1b  2b  3b  4b  5b  R2 EES  BM  BAM  D SSERP  

Y(sevaeL )                       
 

 

8M  Y = x1b  )HSD( 2b )HBD(x 3b  "040.0  825.0  974.0      437.0  590.0  000.0  570.0  999.0  001.0  62  3 

21M  Y = x1b  )HSD( 2b  )tH( x 3b  )AC( x 4b  *320.0  **426.1  - 665.0  **442.0    329.0  250.0  300.0  730.0  999.0  004.0  42  2 

41M  =Y  x1b  )HSD( 2b )tH( x 3b )AC( x 4b ( x 𝜌̅) 5b  020.0  **446.1  - 765.0  **242.0  - 990.0  329.0  250.0  300.0  830.0  799.0  050.0  22  1 

Y(sehcnarB )                       
 

 

01M  Y = x1b  )HBD( 2b )tH(x 3b )AC(x 4b  "570.0  ***541.3  - *396.1  **722.0  
 

749.0  823.0  440.0  442.0  999.0  044.2  32  1 

21M  Y = x1b  )HSD( 2b  )tH( x 3b  )AC( x 4b  930.0  *479.2  - 295.1  **313.0  
 

958.0  725.0  420.0  923.0  799.0  005.2  03  3 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  111.0  **211.3  - *817.1  **332.0  472.0  849.0  623.0  340.0  342.0  899.0  007.21  62  2 

Y(metS )                       
 

 

7M  Y = x1b  HBD( 2) 2b  )tH(x  3b  ***110.0  ***081.1  ***819.0      499.0  917.0  541.0  385.0  999.0  027.0  52  3 

8M  Y = x1b  )HSD( 2b )HBD(x 3b  ***310.0  ***717.1  **192.1      099.0  055.0  650.0  544.0  999.0  055.0  21  1 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  671.0  ***032.2  *286.0  "640.0  460.2  099.0  005.0  002.0  604.0  999.0  000.4  42  2 

Y(BGA latoT )                       
 

 

7M  Y = x1b  HBD( 2) 2b  )tH(x 3b  **820.0  ***152.1  "244.0      099.0  340.1  952.0  558.0  999.0  040.1  32  2 

8M  Y = x1b  )HSD( 2b )HBD(x 3b  ***030.0  *359.0  ***048.1      099.0  598.0  861.0  347.0  999.0  009.0  31  1 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  271.0  ***573.2  833.0  040.0  093.1  099.0  258.0  123.0  436.0  999.0  078.4  32  2 
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elbaT  8  :  ssendoog dna snoitauqe detceleS - fo -  fo )tnalp/rettam yrd gk( ssamoib gnitamitse rof scitsitats ecnamrofrep tif  anaitehcor ainilO  

 
doM

.on le  
noitauqE  

tneiciffeoC   ecnamrofreP scitsitats  

muS
 kna

R
 

1b  2b  3b  4b  5b  R2 EES  BM  BAM  D SSERP  

Y(sevaeL )             
 

01M   Y = )HBD(x1b 2b )tH(x 3b )AC(x 4b  210.0  - 912.0  **276.1  **794.0  
 

469.0  361.0  - 600.0  221.0  999.0  020.2  72  3 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  902.0  - 713.0  **024.1  *356.0  940.3  279.0  341.0  - 300.0  890.0  999.0  079.0  51  2 

41M  =Y  x1b  )HSD( 2b )tH( x 3b )AC( x 4b ( x 𝜌̅) 5b  242.0  - 143.0  *993.1  *756.0  850.3  079.0  741.0  - 200.0  401.0  999.0  051.0  9 1 

Y(sehcnarB )             
 

5M  =Y  x1b  )HBD( 2b )tH( x 3b  **630.0  ***603.1  **577.0  
  

099.0  903.0  - 120.0  132.0  999.0  013.0  02  2 

7M  Y = x1b  HBD( 2) 2b  )tH(x 3b  **630.0  ***356.0  ***577.0  
  

099.0  903.0  - 120.0  132.0  999.0  013.0  02  2 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  001.0  ***922.1  *327.0  301.0  032.1  099.0  492.0  500.0  191.0  999.0  024.3  51  1 

Y(metS )             
 

5M  Y = x1b  )HBD( 2b )tH( x 3b  ***220.0  ***074.1  ***534.1  
  

099.0  239.0  581.0  456.0  999.0  039.0  91  2 

7M  Y = x1b  HBD( 2) 2b  )tH(x 3b  ***220.0  ***537.0  ***534.1  
  

099.0  239.0  581.0  456.0  999.0  039.0  91  2 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  171.0  ***984.1  ***661.1  430.0  098.1  099.0  537.0  190.0  905.0  999.0  061.01  61  1 
Y(BGA latoT )             

 

5M  Y = x1b  )HBD( 2b  )tH( x 3b  ***740.0  ***114.1  ***292.1  
  

099.0  711.1  861.0  828.0  999.0  021.1  12  3 

9M  Y = x1b  )HBD( 2b  x )tH( 3b  x ( 𝜌̅) 4b  761.0  ***044.1  ***901.1  211.1  
 

099.0  449.0  540.0  536.0  999..0  54.61  02  2 

31M  =Y  x1b  )HBD( 2b )tH( x 3b )AC( x 4b  (x  𝜌̅) 5b  242.0  ***814.1  ***580.1  630.0  265.1  099.0  439.0  690.0  926.0  999.0  45.11  81  1 
,EES :etoN  ,saiB  ,tnalp rep gk ni era BAM  ,21=n   ,gk ni ssamoib etonedY ,tnacifingis non etoned sn  HSD  ,)thgieh pmats ta retemaid(  ( HBD  ta retemaid

,)thgieh tsaerb  tH  ,)thgieh tnalp latoT(  𝜌̅  naem( doow  ,)ytisned  AC  nworc(  ,)aera  sretemaraP  ,1b  ,2b  ,3b  4b  dna  5b  era  eht  s’ledom  dettif  ,sretemarap  

,100.0<p*** .1.0<P",50.0<p*,10.0<p**
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erugiF  6:  susrev derusaem:sledom  tnenopmoc ssamoib  dnuorgevoba latot fo stolP

(detciderp  tfel )nmuloc  dna )nmuloc thgir( dettiF susrev slaudiser  desu snoitauqE .

rof  silayvoD  asocurrev  8M  ( BGA  = 551.0  HSD( x ) 461.1  HBD( x ) 877.0 ,)   aigrebekE

sisnepac  8M  ( 030.0 =BGA  )HSD( x  x359.0  )HBD(  048.1  dna )  ainilO anaitehcor  31M  

242.0 =BGA  )HBD( x  x 814.1  )tH(  1  580. )AC( x  630.0  ( x 𝜌̅) 265.1 ). 
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4.1.4  nosirapmoC  w  ssamoiB dehsilbuP ylsuoiverP hti  cirtemollA snoitauqE   

eert delpmas hcae fo ssamoib dnuorgevoba latot ehT  )tnalp/gk(   tseb eht gnisu detciderp

 gnimrofrep etis  -  dna seiceps  - & 8M( snoitauqe cificeps  dna yduts siht ni depoleved )31M

 nworB yb depoleved snoitauqe lareneg neergreve yrd laciporT desu yltneuqerf tsom eht

 evahC dna )7991( .la te  ( 4102 1 erugiF ni detneserp era ) 0a b ,  c &   .woleb  

 dewohs tluser ehT  )7991( nworB taht no ledom   egreva etamitserevo d  eht  latot

tnalp rep ssamoib dnuorgevoba  ledom cificeps seiceps morf   yb 03 ,  dna 61  92 %  rof

,asocurrev.D   sisnepac.E dna  anaitehcor.O  .ylevitcepser  edis rehto eht nO eht ,  .la te evahC  

 ledom )4102(  rep ssamoib dnuorgevoba latot eht detamitserednu egreva no tnalp   morf

 cificeps seiceps  yb ledom  71 % dna   01 rof %  sisnepac.E dna asocurrev.D   dna ylevitcepser

82 yb detamitserevo   % rof  anaitehcor.O . 

T noitaived egareva eh  ( % S )  detluser eulav ssamoib dnuorgevoba latot fo  gnisu  tseb eht

 ledom dettif  eulav derusaem morf 11 saw % 81 , %  rof %91 dna  sisnepac.E ,asocurrev.D

anaitehcor.O dna   eht fo noitaived egareva eht taht nwohs tluser llarevo ehT .ylevitcepser

p devresbo eht morf eulav detcider  11 degnar seiceps deiduts eerht eht fo eulav -  ,%91      

62 - a %03 43 dn -  sledom )7991( nworB dna )4102( .la te evahC ,cificeps seiceps yb %34  

vitcepser .yle   

etis taht etacidni sihT -  dna seiceps -  cificeps  lareneg naht seulav noitaived ssel sah ledom

b rof elbareferp saw ledom dettif cificeps seiceps snaem hcihw ,snoitauqe  dna ssamoi

.snoitauqe lareneg eht naht tnemessessa noitamitse nobrac   
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F erugi  7  :  rof nosirapmoc snoitauqe cirtemollA asocurrev silayvoD  A( ,)  aigrebekE   sisnepac

B( ainilO dna )  anaitehcor   )C( t  tnalp rep BGA lato  
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2.4  noissucsiD  

1.2.4   ssamoiB t fo seicepS detceleS eh  

 ni seiceps eert evitan fo ssamoib eht htiw gnilaed seiduts wef yrev neeb evah erehT

.aipoihtE  dluoc ssamoib fo ytilibairaV sa hcus srotcaf lareves yb denialpxe eb   ,etamilC

 eert ,seiceps eert fo noitubirtsid ,ytisned doow ,ylppus retaw ,ytilitref lios ,yhpargopot

( secnabrutsid tserof dna sepyt lanoitcnuf  ;7991 ,edisnraeF  ,.la te oãziuL ;6002 ,.la te draciS

 .)4002  

cneulfni si ssam eert ,seiceps eert denimreted a roF  sti ,eert eht fo ezis eht yb de

 ,erutcetihcra ,mrof   noitairav dna sutats laicos ,)7991 ,edisnraeF( )seert wolloh .g.e( htlaeh

.)9002 ,.la te onitaP( ytisned doow eht fo  

eht ,yduts siht nI   fo noitroporp  latot eht detanimod hcihw ,doow mets eht fo ssam yrd

a  dnuorgevob ,asocurrev.D rof %18 dna %58 ,%08 saw ,eert eht fo ssamoib  sisnepac.E   dna

 anaitehcor.O .ylevitcepser   ssamoib mets eht taht setacidni sihT setalumucca tnemtrapmoc  

 eht naht ssamoib erom  sehcnarb  egailof dna  .seiceps deiduts eerht lla ni  saw tluser sihT

 elbarapmoc erp ot ( yduts suoiv  64~( )4102( .la te etaM -  tserof laciport eerht rof )%77

seiceps  ti tub  uoiverp naht rehgih ylthgils saw  yb dnuof seiduts s eyafseT  la te .  ni )6102(

06~( tserof iijaG omilihC -  evif rof )%07  tserof enatnomorfa yrd  seiceps  dna  .la te yrneH

)0102(  )%07~(  acirfA ni seiceps tserofniar laciport 61 rof  .ssamoib dnuorgevoba latot morf   

noitroporp ssamoib yrd ehT   noitroporp eht naht rewol saw yduts tneserp eht ni sehcnarb fo

 detroper yb  ( seiduts suoiverp eht > ( )%82 eyafseT  .la te , 2  ;610 .la te etaM , 4102 ;  te yrneH

.la  , 0102  .)  
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 ot eud deraeppa snoitairav hcuS hcnarb se  era  gniyrav   lacigolohprom ot eud yltaerg

seiceps hcae fo scitsiretcarahc . b osla dnA  a rof tnuocca hcihw ,egailof dna sehcnar

 raeppa ,noitrop tnacifingis  lacigolohprom esrevid rieht fo esuaceb tnereffid yltnerappa

reffid no serutaef niarret dna snoitidnoc etis tne  ( .g.e  4002 ,.la te evahC  ; )0102 ,.la te yrneH .  

2.2.4   ssamoiB selbairaV rotciderP  

 yduts siht nI uts ta retemaid thgieh pm  )HSD(  retemaid dna   tsaerb ta eh  thgi  erew )HBD(

 eb ot dnuof  retteb  srotciderp  latot eht fo  dnuorgevoba ssamoib . suoiverp ,ylralimiS   seiduts

HSD rof detroper  ( hsageN  .la te , )3102 , HBD rof  ( .la te evahC ,  ;5002  ,.la te senahoyedloW

;0102  ,.la te yrneH   ;1102  gnuH  .la te , ;2102    ,hsageN  te  .la ,  ;3102 ,.la te evahC  ;4102  

eyafseT  ,.la te  )6102   fo rotciderp retteb eht erew dnuorgevoba eht  ssamoib  .  

 dewohs osla yduts tneserp ehT t taht )tH( thgieh lato   eb ot dnuof saw elbairav retteb  

 rotciderp latot fo   sihT .ssamoib dnuorgevoba saw   yb detroper yduts suoiverp eht ot ralimis

udakifeB  ( asmomeN )4102   srohtua rehto morf tnereffid tub  .g.e( hsageN  ,.la te  3102 ; 

eyafseT  ,.la te  6102 .)  

 tneserp ehT yduts  osla   delaever  eht taht  nworc  ytisned doow naem dna aera elbairav s  erew

ton  tnacifingis  yl  detalerroc ot  evoba latot eht  ssamoib dnuorg  sihT .snoitpecxe wef htiw

 ot ralimis saw tluser eyafseT  .la te  elbairav nworc rof )6102( .  

o,yrartnoc nI suoiverp reht   seiduts detroper  taht  ( aera nworc  gnuH  2102 ,.la te ;      

.la te namdooG  , 4102  dna  )  doow ( ytisned ;1102 ,.la te yrneH ;5002 ,.la te evahC          

 gnuH  ;2102 ,.la te 4102 ,.la te evahC  ) erew  retteb   ot detalerroc  latot  ssamoib dnuorgevoba

stnenopmoc . seiceps gnoma tnereffid si DW   ot eud  lios ,yhpargopot ,yrotsih eert dna tserof

 eht ,ytilitref  eht erehw eert eht no noitisop eht dna epacsdnal eht ni seert eht fo noitisop

.)3991 ,.la te ortsaC eD ;9991 ,ikuzuS ;8991 ,eromtihW( nekat erew selpmas   
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F  ecneulfni taht srotcaf gnivird yfitnedi ot dedeen eb lliw seiduts rehtru  neewteb noitalerroc

ra nworc  ytisned doow dna ae htiw selbairav   stnenopmoc dnuorgevoba ni   rehtie  tnereffid  ro

 ralimis .srotcaf latnemnorivne ralimis htiw sepyt seiceps  

3.2.4   dnuorgevobA ssamoiB  cirtemollA  snoitauqE  

,5M sa hcus  snoitauqe dettif tseB   hcihw 8M dna 7M lbairav rotciderp owt esu HSD( se  & 

HBD  HBD/HSD ro  ,9M dna )tH&  esu hcihw 31M dna 11M   selbairav owt naht erom

,1M snoitauqe did naht ssamoib dnuorgevoba ni noitairav eht fo erom denialpxe  ,2M   3M

lgnis esu esu hcihw 4M dna HSD( elbairav rotciderp e  , HBD  , HBD 2 HSD ro 2 .)  

 ehT  sgnidnif  yduts siht ni  deerga  eht htiw .ge( seiduts suoiverp  ;5002 ,.la te evahC     

.la te ikusaB  , ;9002  gnuH   .la te  , 2102 ; .la te evahC  , 4102 )  era selbairav erom sa

 ni detaroprocni  desaercni sah ti tnempoleved noitauqe e  sdeen tub ecnamrofrep noitauq

lbailer fo noitcelloc rof tsoc dna emit artxe e .atad   

 sesaercni elbairav rotciderp elgnis htiw snoitauqe fo esu eht detroper srohtua ynaM

 esac eht ni ylralucitrap ycneiciffe retemaid fo   stnemerusaem , ycarucca  uorht  gnicuder hg

 tnemerusaem atrecnu  dna ytini  stsoc noitcelloc atad ( ,.la te evahC  ;5002                      

hsageN  .la te , ;3102  eyafseT   .la te ,  .)6102  ot gnidroccA omojD   )6102( .la te  laciport rof

.ssamoib doow latot fo rotamitse tseb eht evag hbd ylno htiw ledom tseb eht ,stserof yrD   

 yrartnoc nI  , eht   fo tluser  taht dewohs yduts siht  fo noitanibmoc eht gnisu  naht erom ro owt

.ssamoib dnuorgevoba latot fo rotamitse tseb eht evag selbairav owt   

 eht ,oS  fo noitanibmoc  htob  smets HSD  sulp  HBD   latot fo rotciderp tseb eht saw

 rof ssamoib dnuorgevoba voD asocurrev silay   dna sisnepac aigrebekE   dna  ,tH sulp HBD

 dna AC 𝜌̅  rof anaitehcor ainilO . 
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 snoitauqe ehT  yduts siht ni 49 neewteb denialpxe 1.  6.99 dna   latot ni noitairav eht fo %

ssamoib dnuorgevoba  seiceps deiduts eerht lla rof  )7 & 6 ,5 xidneppA( .  ehT sgnidnif   eht fo

 tneserp  yduts saw  ot ralimis  detroper esoht   yuH yb la te . ( 6102 ( yuH dna )  rof )2102

evoba tserof fo noitamitse - maN teiV ni ssamoib dnuorg  , .la te omojD   noitamitse rof )6102(

 fo ssamoib   laciport nacirfA ni stserof , eyafseT   .la te ( 6102 )  rof dnuorgevoba   ssamoib

 noitamitse evif fo  eert evitan  ni seiceps   yrd orfa laciport -  tserof enatnom fo  aipoihtE   dna

edebeK  assemoroS dna  ( 8102 rof )   fo noitamitse ssamoib dnuorgevoba L aeaporue aelO  .

tseroF utegnA anaM ni atadipsuc .psbus . 

 erew snoitauqe ehT 2.49 neewteb denialpxe - 5.99  %, 6.75 - 2.99  %  dna 5.66 -  mets rof %8.79

na sehcnarb  .ylevitcepser sessamoib sevael d  hcnarb eht fo laitnetop noitciderp rewol ehT

 ledom mets eht revo sledom ssamoib egailof dna saw   seiduts rehto ni demrifnoc           

 ,.g.e( raváN  , ziuR ;9002 - .la te odanieP , .la te hsageN ;1102  ,  ;3102 eyafseT  .la te  , .)6102  

05.2 neewteb degnar seulav HBD htiw seert rof elbatius era detneserp snoitauqe ehT -  05.21

05.2 ,mc - 05.2 dna mc 00.51 -  rof mc 00.62 aigrebekE ,asocurrev silayvoD   dna sisnepac

anaitehcor ainilO  .ylevitcepser  

4.2.4   noisirapmoC w  ssamoiB dehsilbuP ylsuoiverP hti  cirtemollA snoitauqE  

T yduts sih   taht dewohs ssamoib dnuorgevoba latot eht  no desab detamitse   )7991( nworB

 ledom detamitserevo   yb seiceps deiduts eerht eht fo dnuorgevoba eht 61 - %03   elihw   evahC

 ledom )4102( .la te neewteb detamitserednu  01 - %71   ni asocurrev.D   dna sisnepac.E   naht

noitauqe cificeps seiceps .  

4102( emohseT dna saisoyE yb detcudnoc seiduts suoiverP ) foW ni - tserof ahsaw  ,  yibA

)5102( emohseT dna  iraMabmA ahseganeM ni tserof may , edebeK dna  assemoroS dna  

( 8102  )  tserof utegnA aneM elaB ni  ,taht ylralimis detroper osla evah nosirapmoc  stluser fo  
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non eht morf deniatbo -  snaem evitcurtsed dezilareneg eht htiw noitamitse ssamoib fo  

 cificeps seiceps yb detamitse eulav eht naht ssamoib fo tnuoma latot rehgih dleiy snoitauqe

 .noitauqe  

 noitauqe cificeps seiceps dna lareneg eht neewteb ssamoib fo tnuoma eht ni ytirapsid ehT

ved era sledom cirtemolla lareneg taht tcaf eht ot eud ylniam si  fo yteirav a rof depole

to dna epyt lios ,noitacol lacihpargoeg ,ytisned ,etamilc gniredisnoc tuohtiw seiceps  reh

srotcaf  leguerB naV( BGA ot tnaveler 1102 , .)  eht ,dnah rehto eht nO   ssamoib ni noitairav

ht ot eud eb nac stserof fo setamitse kcots nobrac dna  ot detceles sledom cirtemolla e

.skcots nobrac ro/dna ssamoib eht etaluclac  

t,yduts siht nI  egareva eh  eht fo noitaived ssamoib dnuorgevoba latot  eerht eht fo   deiduts

seiceps   detamitse  yb  dna )7991( nworB la te evahC 4102( .  )  seulav derusaem morf detluser          

43 - 34 % dna  62 -  03 .ylevitcepser %  tluser sihT  dellaf saw egnar eht ni   fo ( 41 - )%64  

detagitsevni   yb eyafseT  .la te  )6102( . 

 ylralimiS , eyafseT   .la te  nworB yb sledom cirtemolla dezilareneg eht taht detacidni )6102(

 snoitauqe cificeps seiceps dna )4102( .la te evahC dna )7991( dewohs   egareva noitaived   fo

52 - 54 %, 41 - 31 dna %64 -  .aipoihtE ni seiceps eert evif fo snoitciderp BGA rof %92  

seiceps ehT  cificeps   erew sledom dettif dna detaulave   egareva na detluser ( noitaived % S  )

11 fo - 91  .seulav ssamoib derusaem eht morf %  etis taht deerga yllareneg si ti ,ecneH  -  dna

seiceps  -  fo skcots nobrac dna ssamoib htob etamitse ot laedi era sledom cirtemolla cificeps

.stserof   
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F RETPAHC EVI  

.5  NOITADNEMMOCER DNA SNOISULCNOC  

1.5  snoisulcnoC  

yduts siht nI , t  noitauqe rewop eh ledoM -8  eht dettif  latot  tsom suht saw dna tseb atad BGA

 selbairav rotciderp eht dna BGA neewteb pihsnoitaler eht gninialpxe fo elbapac

 rof )HBD&HSD( D asocurrev silayvo   dna sisnepac aigrebekE   ledoM dna -  31  rof  ainilO

anaitehcor   sulp HBD( ,AC,tH  𝜌̅ ). 

T eh   ni mumixam saw mets fo noitroporp ssamoib  sisnepac aigrebekE  yb dewollof ,)%58(

 anaitehcor ainilO  dna )%18(  asocurrev silayvoD  fo noitroporp ssamoib ehT .)%08(

 mumixam saw sehcnarb  ni  anaitehcor ainilO  yb dewollof ,)%6.51(  sisnepac aigrebekE

 dna )%5.51(  asocurrev silayvoD  saw ssamoib sevael eht fo noitroporp eht elihw ,)%51(

 ni mumixam  asocurrev silayvoD  yb dewollof dna ,)%5(  anaitehcor ainilO  dna )%5.3(

 sisnepac aigrebekE  .)%5.2(  ssamoib mets eht taht setacidni sihT setalumucca tnemtrapmoc  

 sehcnarb eht naht ssamoib erom  snoitcarf egailof dna .seiceps deiduts eerht lla ni   

uts ta retemaiD thgieh pm  HSD( ,)  retemaid   thgieh tsaerb ta HBD(  )tH( thgieh latot dna )

erew   latot eht fo srotciderp retteb eb ot dnuof  dnuorgevoba .ssamoib T  depoleved eh  sledom

 gnitneserper erew  seert  fo HBD   noitauqe eht erehw egnar morf detluser seiceps eht fo   eht

 .yrotnevni tserof  ehT cirtemolla   etamitse yletarucca ot pleh lliw yduts siht ni sledom

 rof dnoyeb dna tserof deiduts eht ni seiceps deiduts eerht eht fo ssamoib dnuorgevoba

 .sepyt tserof dna seigloceorga ralimis  
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 gnitamitse rof sledom dezilareneg fo noitacilppa ehT ssamoib dnuorgevoba  dorp  decu

 rof stluser desaib eht  cificeps   dna seiceps fo ytisrevid taerg eht neviG .deiduts seiceps

 seiceps nihtiw ytilibairav  gniziretcarahc seiceps fo tnempoleved eht ,stserof laciport -

a noitamitse ssamoib evorpmi ot detseggus si sledom cificeps a ycarucc  ecuder dn

 rof level ecnerefer tserof fo gnitroper etarucca erusne retteb ti ,osla dnA .ytniatrecnu

 .gnicnanif nobrac dna semehcs +DDER  

 yduts siht ,noisulcnoc nI sah   fo noitciderp wolla taht snoitauqe cirtemolla lufesu decudorp

dnuorgevoba latot fo ssamoib sevael dna sehcnarb ,doow mets ,  eerht rof  deiduts   evitan

  ydoow abuS enatnomorfA yrd ni seiceps - tserof  atebeS   ni sepyt tserof ralimis rof osla dna

.aipoihtE  

2.5  noitadnemmoceR  

cificeps seiceps dna etis gnisu ni tseretni elbaredisnoc a neeb sah ereht yltneceR  cirtemolla  

e  gnitamitse rof snoitauq  eht ni skcots nobrac dna ssamoib aipoihtE  .  seussi eht no desaB

sid  dessuc  edam neeb evah snoitadnemmocer gniwollof eht ,repap siht ni  

)1   detceles dohtem ehT yb   dednemmocer si ti tub yldneirf yllatnemnorivne si yduts siht

 fo tnuoma eht erapmoc ot noitauqe cirtemolla niatbo dna seert wef a tsevrah ot

non( tceridni dna )evitcurtsed( tcerid morf deniatbo ssamoib -  )evitcurtsed

tsixe fo ytidilav tset ot dna tnemerusaem  cirtemolla gni .snoitauqe  

)2  poleved ot dednemmocer si ti ,seiceps eert esrevid sah aipoihtE sA   evisneherpmoc

yrtnuoc   etis –  dna seiceps -  lla rof snoitauqe cirtemolla cificeps  ydoow  seiceps  hcihw

a cimonoce rof tnatropmi dna noitubirtsid rieht ni tnadnuba era  latnemnorivne dn

 esoprup rof  fo tnemssessa retteb  dna ssamoib   dna lanoitan teem ot kcots nobrac

.seirotnevni sag esuohneerg rof stnemeriuqer gnitroper lanoitanretni   
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SECNEREFER  

 ,assemoroS emohseT ,nuhaliT uoyibA E dna  .5102 ,assebleK umresn  dna erutcurtS

 fo sdnalhgih lartnec ni tserof mairaM abmA ahseganeM fo sutats noitareneger

481:)4( 4 puorG gnihsilbuP ecneicS .aipoihtE ,awehS - .491  

Á zednánreF ,RJ olavérA ,RJ laobA  ,. .5002   eert tnereffid fo spihsnoitaler cirtemollA

 dnats dna seiceps dnuorgevoba   ssamoib  yranaC( tserof lerual aremoG eht ni

462 :002 arolF .)sdnalsI - .472  

,.assemoroS emohseT ,anebuG assiyeF angudA  .5102   noitairaV  skcotS nobraC tseroF ni s

 gnolA  :aipoihtE ,noigeR aimorO fo tseroF udgE ni stneidarG latnemnorivnE

roF elbaniatsuS rof snoitacilpmI  fo lanruoJ naciremA .tnemeganaM tse

 noitairaV kcotS nobraC metsysocE tseroF :eussI laicepS noitcetorP latnemnorivnE

 gnola 1.oN ,6 .loV .tneidarG epolS dna lanidutitlA -1 7102 , 1 .pp , -  .8  

asmomeN udakifeB 4102 , . llamS fo kcotS nobraC eht dna snoitauqE cirtemollA -  elacS

).hnheD( sisneludlamaC sutpylacuE   nretseW ,tcirtsiD adiG otuG ni noitatnalP

 ,aipoihtE  .cS.M sisehT  ,ytisrevinU asawaH, W  dna yrtseroF fo egelloC teneG odno

.secruoseR larutaN  

elekeB - ammeseT  , .A  dna  neT säng B , .7002 ,.   :aipoihtE fo sburhs dna seert lufesU

senoz citamilcorga 71 rof tnemeganam dna ,noitagaporp ,noitacifitnedi  AMLER .

.noigeR acirfA nretsaE ,ertneC yrtseroforgA dlroW ,tcejorP FARCI ni  

romdikS ,.E.P ,ekaaL naV ,.M.T ,ikusaB  ,nissuH dna .K.A ,e .A.Y 9002 , .  cirtemollA

evoba eht gnitamitse rof snoitauqe -  pracoretpiD dnalwol laciport ni ssamoib dnuorg

.stserof  tnemeganaM dna ygolocE tseroF , 752 4861.pp ,)8( - .4961  

 a :sdnalhgih naipoihtE eht ni noitaderged dnal dna noitatserofeD .1002 ,.B ,wahsiB

 .yrevocer lacisyhp rof ygetarts seidutS nacirfA tsaehtroN  , 8 7.pp ,)1( - .52  

illebmoB A , . V ,elibativA , . H ,reztlaB , ,.  ,.la te ,.M ,ydarB ,.M ,xuonreB ,.M .L ,illeleB  

9002  . ssA  eht rof sdradnats eht fo tnempoleved eht fo sutats eht fo tnemsse

lairtserreT  selbairaV etamilClaitnessE  :emoR ,emoR.81 , labolG   lairtserreT

.metsyS gnivresbO  



 

 

25  

 

nworB , .7991 ,.S   a :stserof laciport fo egnahc ssamoib dna ssamoib gnitamitsE

remirp   .)431 .loV( .grO erutlucirgA & dooF  

nworB S , . .2002 ,  gnirusaeM  .segnellahc erutuf dna sutats tnerruc :stserof ni nobrac  

 noitullop latnemnorivnE , 611 363.pp ,)3( - .273  

nworB F.I , . A.L ,illenitraM , . W.W ,samohT , . Z.M ,arieroM , . C.C ,arierreF , . dna  V  ,airotci

,.A.R  nU.5991  morf elpmaxe na :stserof nainozamA fo ssamoib eht ni ytniatrec

.lizarB ,ainodnoR  tnemeganaM dna ygolocE tseroF , 57 571.pp ,)1( - .981  

 laciport rof setamitse ssamoib dnuorgevobA .2991 ,.E.A ,oguL dna .A.R.D.N.A.S ,nworB

 .nozamA nailizarB eht fo stserof tsiom I sacaraC .aicneicretn  , 71 8.pp ,)1( - .81  

 laciport rof sdohtem noitamitse ssamoiB .9891 ,.E.A ,oguL dna .J.A ,eipselliG ,.S ,nworB

.atad yrotnevni tserof ot snoitacilppa htiw stserof  ecneics tseroF , 53  ,)4(        

188.pp - .209  

 ,J sodanarG ,I detsmlO ,AM snriaC  eert dnuorgevoba dna noitisopmoC  .3002 ,.J zeagrA

imes yrd a fo ssamoib -  locE roF .alusnineP natacuY s'ocixeM no tserof neergreve

521:681 eganaM - iod .231 6101.01 : 8730S/ - 92200)30(7211 - .9  

 ,zereP dna .S ,oaL ,.A ,zednanreH ,.S ,raliugA ,.R ,tidnoC ,.J ,evahC  rorrE .4002 ,.R

.setamitse ssamoib tserof laciport rof gnilacs dna noitagaporp   lacihposolihP

secneicS lacigoloiB :B nodnoL fo yteicoS layoR eht fo snoitcasnarT , 953  ,)3441(

904.pp - .024  

D ,sumaE ,.Q.J ,srebmahC ,.A.M ,snriaC ,.S ,nworB ,.C ,oladnA ,.J ,evahC  ,.H ,retslöF ,.

 dna yrtemolla eerT .5002 ,.P.J ,erucseL dna .T ,ariK ,.N ,ihcugiH ,.F ,dramorF

 laciport ni ecnalab dna skcots nobrac fo noitamitse devorpmi

.stserof  ,aigoloceO  78.pp ,)1(541 - .99  

 

uojéR ,.J ,evahC -  ,.E ,oyamudihC ,.A ,zeuqrúB ,.M ,niahcéM  ,.B.W ,ittileD ,.S.M ,nagloC

 .4102 ,.M ,yrneH dna .C.R ,namdooG ,.M.P ,edisnraeF ,.T ,diE ,.A ,euquD

 laciport fo ssamoib dnuorgevoba eht etamitse ot sledom cirtemolla devorpmI

.seert  ygoloib egnahc labolG , 02 7713.pp ,)01( - .0913  
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ielK ,.B ,syuM ,.S ,tupmeelC  noitamitse ssamoiB .4002 ,.J.M ,snessnaJ dna .C ,nn

imes a ni serusolcne rof seuqinhcet -  .aipoihtE nrehtroN ni yduts esac a :aera dira

negnittoG ,negnittoG fo ytisrevinU .6.p ,  

merusaem ssamoib rof seert gnilpmasbus rof ledom nóicazimitpo nA .7891 ,.T ,ainuC  .tne

 ,ecivreS tseroF ADSU .rorrE riehT dna snoissergeR ssamoiB eerT gnitamitsE

TRGEN noitatS tseroF tsaehtroN – 711 51.pp , - .42  

 ni seiceps eert rof spihsnoitaler ssamoiB .6991 ,.J ,ecarG dna .J ,naroM ,.D.J ,snaeD

imes gnitareneger - of tsiom laciport suoudiced .nooremaC ni tser   ygolocE tseroF

tnemeganaM dna , 88 512.pp ,)3( - .522  

cificeps doow ni noitairav laidaR .3991 ,.M.R ,suseJ ed ,.B.G ,nosmailliW ,.F ,ortsaC eD  

671,52 aciportoiB .retemaid dna ega fo selor eht :specnirp aisennuoJ fo ytivarg – 281  

wessimeD  .S  deen eht dna tseroF etatS ahseganeM eht fo noitisopmoc citsirolf ehT .8891 ,

.aipoihtE ni stserof hcus evresnoc ot   ,tnempoleveD dna hcraeseR niatnuoM  

342.pp - .742   

 dna .C.M ,relxerT ,.M.A ,nomoloS ,.A.E.R ,nothguoH ,.S ,nworB ,.K.R ,noxiD

iksweinsiW J , . 1 , .499   nobraC   .smetsysoce tserof labolg fo xulf dna sloop   ecneicS

( ,)notgnihsaW  581.pp ,)4415(362 - .981  

 rof snoitauqe cirtemolla lanoiger gnihsilbatse rof senilediuG .1102 ,.S ,hayuK dna .J ,zteiD

 .gnilpmas evitcurtsed hguorht noitamitse ssamoib forgA dlroW  retneC yrtsero

)FARCI( . 

 cirtemollA .0102 ,.G ,tsrohnevarG dna .J ,iksworobaS ,.A ,amiharbI ,.N.A ,omojD

 snoitauqe laciport tsiom nap dna nooremaC ni snoitamitse ssamoib rof snoitauqe

.acirfA morf atad ssamoib gnidulcni  ,tnemeganaM dna ygolocE tseroF  01(062  ,)

3781.pp - .5881  

 ssamoiB .1102 ,.N ,draciP dna .D ,awnoS ,.Q ,ettenoP ,.P.J ,ajdnamiD ébmokoL ,.J ,yubE

.CRD ,ibmagnaY ta ssamoib dnuorgevoba eert gnitciderp rof noitauqe   .roF .porT .J

icS , 32 521.pp ,)2( - .231  

 .0002 ,.S ,sdrawdE ertirE dna aipoihtE fo arolF  ot eaecailongaM ,1 traP .2 .loV .a

eaecaitruocalF .ytisrevinU ababA siddA ,muirabreH lanoitaN .  
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( nalP noitcA yrtseroF naipoihtE PAFE ), 4991 .  secruoseR larutaN fo yrtsiniM

 ,tairaterceS PAFE .II dna I emuloV .noitcetorP latnemnorivnE dna tnempoleveD

 siddA .ababA   

.0002 ,.Z ,utehsE   ot noitaler ni scitsiretcarahc riehT :sdnalhgih naipoihtE fo slios tseroF

 larutlucirgA fo ytisrevinU hsidewS .sepotosi elbats no desab seidutS :yrotsih etis

.secneicS  

saisoyE  ,ukroW .5102,assemoroS emohseT  B rof noitauqE cirtemollA  ssamoi d  noitanimrete

 ni ldnE arecorp surepinuJ  dna . briM sutaclaf supracodoP  foW fo -  :tseroF ahsaW

 .secneicS efiL fo lanruoJ naciremA .noitagitiM egnahC etamilC rof noitacilpmI

091 .pp ,5102 ,3 .oN ,3 .loV - .202  02.30305102.slja.j/84611.01 :iod  

 yrtemolla eerT .3102 ,.P ,enuejeL dna .N ,dnalruoB ,.F.J ,telliG ,.L.J ,tecuoD ,.A ,elloyaF

itlum laciportnap fo ytidilav eht gnitset :acirfA lartneC ni -  cirtemolla seiceps

 .skcots nobrac dna ssamoib gnitamitse rof snoitauqe  dna ygolocE tseroF

tnemeganaM  , 3 50 92.pp , - .73  

( noitasinagrO larutlucirgA dna dooF OAF )  dna larur sdrawoT :stserof edistuo seerT.1002 ,

ylatI ,emoR.tnemeganam secruoser detargetni nabru . 

inagrO larutlucirgA dna dooF s ( noita OAF ) 0102 , .  tnemssessA secruoseR tseroF labolG

 ,emoR ,)OAF( noitasinagrO erutlucirgA dna dooF .aipoihtE tropeR yrtnuoC.0102

 .ylatI  

 .ainozamA nailizarB ni ssamoib tserof gnitamitse rof ytisned dooW .7991 ,.P ,edisnraeF

95:)1(09 tnemeganaM dna ygolocE tseroF - .78  

nirheG ssamoib cirtemolla anaiL .4002 ,.M hcineD dna ,.S kraP ,.C g   rof snoitauqe

96 :591 .eganaM.locE .roF .tserof yradnoces dna yramirp nainozamA – .38  

 ,anaK ,.J ,ecarG ,.P.J ,emirG ,.C.A ,izniF ,.G.P ,ikswoklaF ,.H.E ,aiculeD ,.J.R ,redieG

oL ,.J ,ehcoR aL ,.M.T  yramirP .1002 ,.T ,ttalP dna .A.B ,enrobsO ,.P.S ,gn

 ni stniartsnoc lacisyhp dna stnanimreted lacigoloib :htrae tenalp fo ytivitcudorp

 .statibah citauqa dna lairtserret ygoloiB egnahC labolG  , 7 948.pp ,)8( - .288  
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 gnitamitse dna gnirotinoM .7002 ,.A.J ,yeloF dna .O.J ,seliN ,.S ,nworB ,.K.H ,sbbiG

 .ytilaer a DDER gnikam :skcots nobrac tserof laciport  hcraeseR latnemnorivnE

sretteL  , 2 320540.p ,)4( . 

id nworc fo ecnatropmi ehT .4102 ,. RT rekaB ,LO spillihP ,CR namdooG  ot snoisnem

086:)4( 42 lppA locE .setamitse ssamoib eert  laciport evorpmi -  .896

31/0981.01:iod - 1.0700 . 

 .elcyc nobrac labolg eht gniganam dna gnidnatsrednU .4002 ,.J ,ecarG ygolocE fo lanruoJ  ,

29 981.pp ,)2( - .202  

 ,nuhsE ,.A.W ,etnasA ,.A ,dranseB ,.M ,yrneH udA ,.J -  ,xuonreB ,.R ,initnelaV ,.S ,uderB

tniaS dna .M -  dna nihtiw snoitairav ssamotyhp ,ytisned dooW .0102 ,.L ,érdnA

.acirfA fo tserofniar laciport a ni snoitauqe cirtemolla dna ,seert gnoma   tseroF

,tnemeganaM dna ygolocE  5731.pp ,)8(062 - .8831  

,.M ,yrneH   ,érdnA tniaS dna .M ,xuonreB ,.R ,initnelaV ,.R ,yalnaM ,.C ,attorT ,.N ,draciP

bus fo ssamoib eert gnitamitsE .1102 ,.L -  fo weiver a :stserof nacirfA narahaS

.snoitauqe cirtemolla elbaliava  ,acinneF avliS  774.pp ,)B3(54 - .965  

T fo sreyaL .0002 ,.B.P ,ezneH .tS :kroY weN .aipoihtE fo yrotsiH A :emi  

epacsdnal a gninifeD .8002 ,.Y.D ,regnilloH -  naciremA htroN eht rof reit gnirotinom elacs

.margorP nobraC  3.pp ,gnirotinom nobrac tserof rof stnemerusaem dleiF - .61  

nobrac fo xulf ten launna ehT .9991 ,.A.R ,nothguoH   ni segnahc morf erehpsomta eht ot

0581 esu dnal –  .0991 B sulleT  , 15 892.pp ,)2( - .313  

 tneirtun dna ,nobrac ,ssamoiB .9991 ,.J.V ,ollimaraJ dna .B.J ,namffuaK ,.F.R ,sehguH

 .ocixeM fo noiger laciport dimuh a ni stserof yradnoces fo scimanyd ygolocE  ,

08 pp ,)6( 2981. - .7091  

 rof tnempoleved noitauqe cirtemolla eerT .2102 ,.P.N ,gnuH dna .V.N ,noS ,.N.D ,gnuH

evoba tserof fo noitamitse - maN teiV ni ssamoib dnuorg –  faeldaorb neergreve

 .ecnivorP hniB gnauQ ni stserof B TRAP -  neergreve ni snoitauqe cirtemolla eerT :3

aorb NU .maN teiV ,noiger latsaoc lartneC htroN ni stserof faeld -  DDER

maN teiV ,ionaH ,emmargorP . 
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 ,)1743(731 ,erutaN .htworg evitaler fo ygolonimreT .6391 ,.G ,reissieT dna .S.J ,yelxuH

.087.p  

erT .2102 ,.D.N ,hniD dna .T.C ,yL ,.T.T.N ,gnouH ,.V ,gnuH ,.B ,yuH  cirtemolla e

 teiV ,noiger latsaoC lartneC htuoS eht ni stseroF faeldaorB neergrevE ni snoitauqe

 .A ,ihcugonI )sdE( ni ,maN  cirtemolla eerT .G ,aloS dna .L ,izzagiriB .M ,yrneH

evoba tserof fo noitamitse rof tnempoleved noitauqe -  ,maN teiV ni ssamoib dnuorg

NU - maN teiV ,ionaH ,emmargorP DDER . 

 rof snoitauqe ssamoib dnuorgevobA .6102 ,.H ,negsemeT dna .P.K ,leduoP ,.B ,yuH

 :maN teiV fo noigeroce latsaoC lartneC htuoS ni stserof faeldaorb neergreve

oce fo noitceleS -  .sledom laciportnap ro lanoiger  ygolocE tseroF tnemeganaM dna  ,

673 672.pp , - .382  

( egnahC etamilC no lenaP latnemnrevogretnI CCPI ), .6002  senilediuG   lanoitan rof

g etsaw :]ocinórtcele osrucer[ seirotnevni sag esuohneer  etutitsnI :PJ ,awaganaK .

.seigetartS latnemnorivnE labolG rof  

 ssamoib dnuorgevoba rof snoitauqe cirtemollA .8102 ,.T ,assemoroS dna .B ,edebeK

 .tseroF utegnA anaM ni atadipsuc .psbus .L aeaporue aelO fo noitamitse  metsysocE

ytilibaniatsuS dna htlaeH  , 4 1.pp ,)1( - .21  

,ozneK  J.J ,gnawadneK ,.D ,irottaH ,.R ,inaturuF ,.T  dna .K ,iarukaS ,.S ,akanaT ,.

evoba fo noitamitse etarucca rof snoitauqe cirtemollA .9002 ,.I ,ayimoniN -  dnuorg

deggol ni ssamoib -  .aisyalaM ,kawaraS ni stserofniar laciport revo  tseroF fo lanruoJ

hcraeseR  , 41 .563.p ,)6(  

drooN nav ,.R ,eoC ,.M.Q ,sgniretteK  ytniatrecnu gnicudeR .1002 ,.A.C ,mlaP dna .M ,kjiw

evoba gnitciderp rof snoitauqe ssamoib cirtemolla fo esu eht ni -  eert dnuorg

.stserof yradnoces dexim ni ssamoib  ,tnemeganam dna ygolocE tseroF   ,)1(641

991.pp - .902  

noitalupoP .5891 ,.M etihW dna .G.J eiK -d etihw fo scimany - deliat   sueliocodO( reed

501 :03 tsilarutaN nretsewhtuoS.saxeT ,egufer efildliw redleW eht no )sunainigriv –

.811  
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 rof spihsnoitaler cirtemolla fo weiveR .9991 ,.R ,naneeK dna .J.D ,tterraB ,.H ,hteiK

laW htuoS weN rof ssamoib ydoow gnitamitse  ,yrotirreT latipaC nailartsuA eht ,se

.ailartsuA htuoS dna ainamsaT ,airotciV  

 ni noitamrofni lanoitidda edivorp noitadilav ssorc seoD .3002 ,.R ,kazoK dna .A ,kazoK

 .?sledom noisserger fo noitaulave eht hcraeseR tseroF fo lanruoJ naidanaC  , 33  ,)6(

679.pp - .789  

 ,.H ,tdlefueN dna .R ,eoC ,.P ,ignawM ,.R ,ssadanmaJ ,.C ,iruhtuM ,.J ,zteiD ,.S ,hayuK

 .II :sepacsdnal larutlucirga ni ssamoib gnitamitse rof snoitauqe cirtemollA .2102

 .ssamoib dnuorgwoleB tnemnorivne & smetsysoce ,erutlucirgA  , 851 522.pp , - 32 .4  

 ,avliS ad ,.J ,sotnaS sod ,.T ,otomijaK ,.P.H.G ,oriebiR olleM ed ,.R ,awuS ,.N.J.A ,amiL

 ,.N ,ihcugiH dna .M ,akuzihsI ,.H ,ihcugoN ,.C.P ,sorraB ed ,.S.A.C ,azuoS ed ,.P.R

evoba gnitamitse rof sledom cirtemollA .2102 - woleb dna -  ni ssamoib dnuorg

nozamA  .lizarB ,orgeN oiR reppu eht ni arieohcaC ad leirbaG oãS ta stserof nai

tnemeganaM dna ygolocE tseroF  , 772 361.pp , - .271  

 gnitciderp rof sledom cirtemollA .8002 ,.J ,namffuaK enooB dna .M.C ,nottiL

iiawaH ni stnalp ydoow daerpsediw owt ni ssamoib dnuorgevoba  . aciportoiB  ,

04 313.pp ,)3( - .023  

non fo stceffE .6002 ,.S ,lledroC dna .R.D ,tsiuqdnaS ,.M.C ,nottiL -  noisavni ssarg evitan

 tserof yrd laciport a ni erutcurts noitalupop eert dna sloop nobrac dnuorgevoba no

1(132 ,tnemeganam dna ygoloce tseroF .iiawaH fo - )3 501.pp , - .311  

 .4002 ,.B ,tjiurK ,.S.L ,asuoS ,.F.T ,orietnoM ,.Q.R ,aviaP ,.J.F ,oãziuL ,.C.C.R ,oãziuL

 ni tneidarg cihpargopot a gnola sessecorp gnilcyc negortin dna nobrac fo noitairaV

295 ,01 .loiB .gnahC .bolG .tserof nainozamA lartnec a – .006  

,iwbmilaM   dna emulov cirtemollA .6102 .).sdE( O.A.S ,amahsmahC & .T ,diE ,.E.R

 ,tnemeganaM dna noitarusneM tseroF fo tnemtrapeD .ainaznaT ni sledom ssamoib

879 :NBSI .pp 921 .ainaznaT ,orogoroM ,erutlucirgA fo ytisrevinU eniokoS - 6799 -

0399 -1- .1  

 ,T nossnahoJ ,R etaM  ni seiceps eert tserof laciport rof snoitauqe ssamoiB )4102( A eotiS

535:5 stseroF .euqibmazoM – 5350305f/0933.01:iod .655  
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  ,.F .F ,drareG ,.R .T ,hcsuapdleF ,.L .S ,siweL ,.S .S ,ihctaaS ,.A .T .E ,drahctiM

f A no tnemmoC .1102,.P ,rieM dna .H .I ,esuohdooW  s’acirfA laciport fo pam tsri

evoba -  .6 .tteL .seR .norivnE .yregami etilletas morf devired ssamoib dnuorg

8471/8801.01 /gro.iod.xd//:ptth[ - .8102 ,lirpA 21 no detisiv ]100940/4/6/6239  

( egnahC etamilC dna tseroF ,tnemnorivnE fo yrtsniM CCFEM ) 5102 , . ipoleveD  a gn

 dna stseroF ,tnemnorivnE fo yrtsiniM eht rof metsyS yrotnevnI noissimE lanoitaN

.aipoihtE ni )CCFEM( egnahC etamilC  

 lareneg gnipoleveD .5002 ,.L.A ,eiwoC dna .M.V.C ,notraB ,.K ,remttüD ,.D.K ,ugatnoM

noitartseuqes nobrac fo setamitse lanoiger rof spihsnoitaler cirtemolla —  elpmaxe na

 .setis gnitsartnoc neves morf siralulip sutpylacuE gnisu  dna ygolocE tseroF

tnemeganaM  , 402 511.pp ,)1( - .921  

sètnoM  non A .0002 ,.H.E ,iuoaZ dna .V ,ereiduatreB ,.W ,irdaB ,.T ,nileuquaG ,.N -

evoba gnitamitse rof dohtem evitcurtsed -  denetaerht ni ssamoib tserof dnuorg

 .sdnaldoow tnemeganaM dna ygolocE tseroF  , 031 1( - 73.pp ,)3 - .64  

adnamogN   gnE ,A eno -  ,H tamoG ,Q uoluoruovaM agnuoduoM ,J abmabeL ,LN gnaibO

 ,R abmuoK agniZ ,R aguostiD issoK ,D agnopI okodiM ,R otemuoL  ,SG uokmaM

éugnepéL ,R amuodagnayN ,C iyuokO  alakiM ,HK éboB akistoB   ,B ihctabM ,N

4102 ,.N draciP  . aciportnap  susrev cificeps etiS  hcihw :snoitauqe cirtemolla l

 eganaM locE roF ?tserof  acirfA lartnec tsiom a fo ssamoib eht etamitse ot noitpo

1:213 - 920.01.3102.ocerof.j/6101.01 :iod .9 . 

 fo stserof rof skcots nobrac dna seiceps eert rof snoitauqe cirtemollA .9002 ,.J ,ravaN

nretsewhtron   .ocixeM tnemeganaM dna ygoloce tseroF  , 752 724.pp ,)2( - .434  

 fo spuorg dna seiceps naciremA nitaL rof snoitauqe tnenopmoc ssamoiB .9002 ,.J ,raváN

 .seiceps ecneicS tseroF fo slannA  , 66 1.pp ,)2( - .12  

lA .3102 ,.L ,ehreB dna .M ,neninnaK ,.M ,rratS ,.M ,hsageN  rof snoitauqe cirtemol

 yellaV tfiR eht ni nworg .L acibara aeffoC fo ssamoib dnuorgevoba gnitamitse

 .aipoihtE fo tnempracse smetsys yrtseroforgA  , 78 359.pp ,)4( - .669  
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 eertseroforgA .9002 ,.A ,snomiS dna .R ,ssadanmaJ ,.R ,tdniK ,.A ,autuM ,.C ,awrO

:esabatad   dlroW .0.4 noisrev ediug noitceles dna ecnerefer seiceps eert a

.EK ,iboriaN ,FARCI ertneC yrtseroforgA  

 ,naP  etamilc revo snrecnoc ytiuqe :ytilibarefsnart rieht dna sthgir snoissimE .3002 ,.J

.noitagitim egnahc   latnemnorivnE lanoitanretnI ,stnemeergA  1.pp ,)1(3 - .61  

 .7002 ,.A.R ,yesdriB dna .L.S ,nworB ,.R.T ,nosraeP  eht rof senilediug tnemerusaeM

nobrac tserof fo noitartseuqes  ,ecivreS tseroF ,erutlucirgA fo tnemtrapeD SU .

.noitatS hcraeseR nrehtroN  

,draciP  tniaS ,.N - .M ,yrneH dna .L ,érdnA  dna emulov eert gnidliub rof launaM .2102 ,

 .noitciderp ot tnemerusaem dleif morf :snoitauqe cirtemolla ssamoib  rof launaM

 ot tnemerusaem dleif morf :snoitauqe cirtemolla ssamoib dna emulov eert gnidliub

 noitazinagrO larutlucirgA dna dooF ;OAF ,noitciderp  snoitaN detinU eht fo

)2102( . 

 yrtemolla deifilpmis dna lanoitcnuf a sdrawoT .6002 ,.M ,rerraC dna .T ,ollidofnA ,.R ,illiP

1(732 ,tnemeganaM dna ygolocE tseroF .ssamoib tserof gnitamitse rof -  ,)3    

385.pp - .395  

dorp dna gnilcyc tneirtuN .3891 ,.E.C ,llessuR  ta stserof noitatnalp dna evitan fo ytivitcu

 .]noitatressid[ lizarB ,áraP ,latserolF iraJ aigroeG fo ytisrevinU :)AG( snehtA . 

 ,M arugeS  dna M neninnaK  ,. 5002 .  latot dna emulov eert rof sledom cirtemollA

soC ni tserof dimuh laciport a ni ssamoib dnuorgevoba 2:73 aciportoiB .aciR at - .8  

 eht rednu seiceps ydoow suonegidni fo noitarenegeR .1002 ,.D ,yatekeT dna .F ,atebneS

 .aipoihtE lartneC ni snoitatnalp eert fo seiponac ygolocE laciporT  , 24 ,)2(        

571.pp - .581  

tniaS ,.C ,draciS - ,regnaR ,.D ,eyahleG ,.L ,erdnA   no noitazilitref laitini fo tceffE .6002 ,.J

salguoD dna ecurps yawroN fotnetnoc tneirtun dna ssamoib -  eht ta snoitatnalp rif

922 ,02 .tcnuF .tcurtS .seerT etis emas – .642  

 cirtemolla gnitalumroF .1102 ,.K.V ,lawhdaD dna .P.S ,ahawhsuK ,.A ,iraweT ,.V ,hgniS

 .seert retemaid llams ni kcots nobrac dna ssamoib gnitamitse rof snoitauqe  tseroF

tnemeganaM dna ygolocE  , 162 5491.pp ,)11( - .9491  
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g cificeps ni ytisreviD .9991 ,.E ,ikuzuS  naenroB gnoma doow fo tnetnoc retaw dna ytivar

112 ,41 .seR .locE .seert tserofniar laciport – .422  

 tarmaT  elekeB ,1 erof enatnomorfA tnanmer fo ygoloce noitategeV .399 s  lartneC eht no st

.aipoihtE ,awehS fo uaetalP  .rgoegotyhP atcA  .pp 16 .alasppU ,97 .ceuS  I  1 9 NBS -

0 1 27 - 970 -  1 9( .6 - 0 1 27 - 974 - .) 1  

 ,.Y ,segoM ,.W ,essedaT ,.S ,ekeleF ,.Y ,wahsmeY ,.T ,elekeB ,.M ,hinemeL ,.D ,yatekeT

 elbaniatsus fo segnellahc dna secruoser tseroF .0102 ,.D ,eissugiN dna .T ,ednuH

htE ni noitavresnoc dna tnemeganam tserof  .aipoi  nretsaE ni stserof dedargeD

noitarotser dna tnemeganam :acirfA 91.pp , - .36  

 ,nnA ,.B.A ,ameseT .3991 ,.T ,oB dna .B :aipoihtE rof sburhS dna seerT lufesU  

 larotsaP dna larutlucirgA rof tnemeganaM dna noitagaporP ,noitacifitnedI

.seitinummoC  

ovarB ,.A.M ,eyafseT - ziuR dna .F ,ovarB ,.A ,odeivO -  dnuorgevobA .6102 ,.R ,odanieP

 laciport yrd evitan a ni doowleuf fo noitcudorp elbaniatsus rof snoitauqe ssamoib

orfa -  .aipoihtE fo tserof enatnom ecneics tserof fo slannA  , 37 114.pp ,)2( - .324  

detinU  egnahC etamilC no snoitsnevnoC krowemarF snoitaN  ( CCCFNU ), 6002 . 

dnal ,esudnal ot gnitaler senilediug dna selur ,seitiladom ,noitinifeD -  dna egnahc esu

.locotorP otoyK eht rednu seitivitca yrtserof  

 llaH ,F sregnoB ,D nevarC ,J njisnaR ,M leguerB naV 102 ,SJ 1  ni kcots nobrac gnitamitsE .

 ssamoib cirtemolla htiw detaicossa seitniatrecnu dna snoisiceD :stserof yradnoces

8461 :2 .tnemeganaM dna ygolocE tseroF .sledom – .7561  

noitalumucca nobrac dna ssamoiB .8002 ,.B.E nellA dna ,.F.M nellA ,.R sagraV   erif a ni

orhc .tserof laciport yrd yllanosaes a fo ecneuqeson  901 :41 .loiB egnahC .bolG –

.421  

oc 01 rof snoitauqe cirtemolla ssamoiB .6002 ,.C ,gnaW -  esenihC ni seiceps eert gnirrucco

.stserof etarepmet  ,tnemeganaM dna ygolocE tseroF  9.pp ,)1(222 - .61  

 ,llaH ,.H ,gnaW  laitaps eht gniledoM .3002 ,.W ,uW dna .N ,rehcteF ,.N.F ,anetacS ,.A.C

 olliuquL eht ssorca ytivitcudorp yramirp dna etamilc ni ytilibairav laropmet dna

.ociR otreuP ,sniatnuoM  ,tnemeganam dna ygoloce tseroF  96.pp ,)1(971 - .49  
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udortnI nA .8991 ,.T ,eromtihW  ,sserP ytisrevinU drofxO .stseroF niaR laciporT ot noitc

.pp 622 ,drofxO  

( margorP gninnalP cigetartS dna yrotnevnI ssamoiB ydooW PPSIBW ,)  A .5002   lanoitan

.aipoihtE ,ababA siddA .rotces ssamoib eht rof nalp ygetarts  

lP cigetartS dna yrotnevnI ssamoiB ydooW ( margorP gninna PPSIBW ,)  4002 . A  cigetarts

 ydoow eht fo tnemeganam dna noitavresnoc ,tnempoleved elbaniatsus eht rof nalp

 yrtsiniM ,aipoihtE fo cilbupeR citarcomeD laredeF .troper laniF.secruoser ssamoib

.erutlucirgA fo  

 senahoyedloW ,autnaF   ludbA dna ,csiraH doobA haziaF ,bnidduruN nidduniA damhA

 bA dihsaR 0102 ,dkilaM  sutpylacuE detceleS rof snoitauqE ssamoiB dnuorgevobA .

 ni seiceps .aipoihtE  

woleb rof spihsnoitaler cirtemollA .4002 ,.R ,snamelueC dna .W.C ,oaiX -  dnuorgevoba dna

y fo ssamoib  .senip stocS gnuo  tseroF ygolocE  dna  1(302 ,tnemeganaM -  ,)3    

771.pp - .681  

,eteleB tehsalauheY  .7102  irtemollA cificepS seicepS o noitamitsE ssamoiB roF ledoM c  f

tsiD aremleW ,tseroF udgE nI seerT suonegidnI detceleS ruoF noigeR aimorO ,tcir  ,

SM.aipoihtE ababAsiddA,siseht.c ytisrevinU .
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SECIDNEPPA  

 xidneppA 1  :  seiceps eert fo tamrof atad noitcelloc dleiF  

reb
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 gib fo retemaiD
 m1 ni )mc(sehcnarb
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 fo retemaid
 demmirtnu
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48SGW,N73 enoz  
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 xidneppA 2  :  fo selpmas yrd dna hserf demmirt eht fo yrammuS asocurrev silayvoD          
 

.oN eerT  

 lasaB

)mc(retemaid  

 hserF

 doow

)g( thgiew  

 hserF

 doow

 touqila

)g(  

 emuloV

 eht fo

 touqila

mc( 3) 

 yrD

 doow

 touqila

)g(  

 doow x

erutsiom  

)%(  

 doow yrD

)g( thgiew  

 hserF

sevael   

)g( thgiew  

 hserF

sevael  

touqila  

)g(  

 yrD

sevael  

)g(touiqla  

 x sevael  

erutsiom  

)%(  

 yrD

sevael  

)g( thgiew  

  doow naeM

      ytisned

mcg( -3) 

1 2 3 4 5 6 7 7*3=8  9 01  11  21  21*9=31  5/6=51  

1 09.2  01.302  06.37  00.57  02.63  94.0  48.99  01.99  08.23  04.9  92.0  64.82  284.0  

2 09.2  04.651  05.76  00.76  08.23  84.0  92.57  04.541  00.93  08.11  03.0  89.34  684.0  

3 09.3  07.252  05.85  00.07  06.72  74.0  66.911  03.081  06.03  04.9  13.0  59.55  504.0  

4 00.4  09.462  06.55  05.75  05.62  84.0  48.521  09.142  04.03  04.7  42.0  68.85  954.0  

5 03.4  03.742  09.18  00.48  00.04  94.0  85.021  03.351  02.13  00.9  92.0  98.34  574.0  

6 01.4  07.851  02.05  00.25  08.52  15.0  53.18  00.202  06.91  05.4  32.0  20.64  294.0  

7 04.4  06.762  07.43  05.73  04.61  74.0  79.621  05.461  06.51  08.3  42.0  92.04  934.0  

8 02.3  05.241  02.54  00.74  01.32  15.0  68.27  01.231  06.42  04.7  03.0  17.93  194.0  

9 02.3  08.062  04.26  00.06  07.23  35.0  12.731  01.071  04.33  02.9  72.0  66.64  645.0  

01  04.3  01.322  05.15  00.35  09.52  05.0  02.211  06.89  04.81  03.5  82.0  87.72  194.0  

11  01.3  02.771  03.65  05.85  01.82  05.0  84.88  05.69  06.41  06.4  13.0  70.03  184.0  

21  06.3  06.342  03.88  00.28  01.54  15.0  35.421  00.731  02.12  02.6  92.0  72.04  055.0  
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 xidneppA 3  :  fo selpmas yrd dna hserf demmirt eht fo yrammuS nmapS sisnepac aigrebekE   

 

 eerT

.oN  

 lasaB

retemaid  

)mc(  

 doow hserF

)g( thgiew  

 doow hserF

)g( touqila  

 fo emuloV

 touqila eht

mc( 3) 

 doow yrD

 touqila ( )g  

 doow x

erutsiom  

)%(  

 doow yrD

)g(thgiew  

 hserF

  sevael

)g( thgiew  

 hserF

 sevael

)g( touqila  

 yrD

 sevael

 touqila

)g(  

 sevael x

erutsiom  

)%(  

 sevael yrD

)g( thgiew  

 naeM

  doow

      ytisned

mcg( -3) 

1 2 3 4 5 6 7 7*3=8  9 01  11  21  21*9=31  5/6=51  

1 00.01  07.9502  00.601  05.301  07.44  14.0  60.058  00.5011  00.92  08.3  31.0  23.241  124.0  

2 00.6  08.9401  04.74  00.74  06.71  63.0  90.673  00.544  03.92  04.4  51.0  59.66  063.0  

3 05.7  04.8631  01.19  00.19  02.41  93.0  24.825  05.718  05.82  04.4  41.0  52.311  683.0  

4 07.5  09.275  03.84  00.94  00.91  93.0  23.122  07.974  07.24  04.7  71.0  08.38  283.0  

5 08.6  01.4611  09.65  00.65  08.71  23.0  73.863  81.696  03.53  02.5  51.0  25.101  513.0  

6 08.5  07.347  03.46  00.46  07.22  33.0  69.442  03.006  09.82  03.4  41.0  44.68  033.0  

7 02.6  03.577  01.88  05.38  05.13  63.0  59.672  05.053  07.55  01.11  02.0  74.96  873.0  

8 07.7  01.8121  06.68  00.48  08.23  83.0  12.364  08.765  02.54  02.9  02.0  68.511  293.0  

9 00.4  04.273  02.86  05.821  00.22  13.0  08.611  09.612  00.05  06.8  71.0  83.63  542.0  

01  00.4  02.005  05.84  05.74  09.71  73.0  49.281  07.182  08.26  03.51  42.0  65.86  273.0  

11  05.4  01.655  01.96  00.96  00.42  43.0  48.191  08.802  09.44  00.8  81.0  23.73  643.0  

21  02.4  07.164  02.24  00.94  02.51  63.0  07.561  07.291  05.43  05.6  91.0  64.63  803.0  
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 xidneppA 4  :  fo selpmas yrd dna hserf demmirt eht fo yrammuS ssuJ .A anaitehcor ainilO          

 eerT

.oN  

 lasaB

retemaid

)mc(  

 hserF

 doow

)g( thgiew  

 hserF

 doow

(touiqla

)g  

 emuloV

 eht fo

 touqila

mc( 3) 

 doow yrD

)g(touiqla  

 doow x

erutsiom  

)%(  

 doow yrD

)g( thgiew  

 hserF

  sevael

 thgiew

)g(  

 hserF

 sevael

(touqila

)g  

 yrD

 sevael

touiqla

)g(  

 sevael x

erutsiom  

)%(  

 sevael yrD

)g( thgiew  

  doow naeM

      ytisned

mcg( -3) 

1 2 3 4 5 6 7 7*3=8  9 01  11  21  21*9=31  5/6=51  

1 06.4  09.417  01.93  02.93  07.71  54.0  13.323  09.445  03.72  02.5  91.0  03.201  154.0  

2 04.3  07.833  07.13  05.43  08.21  04.0  42.531  01.991  02.82  03.5  81.0  65.63  663.0  

3 05.3  07.163  01.34  00.64  06.91  44.0  36.951  03.261  08.42  09.4  02.0  56.13  014.0  

4 03.3  04.173  06.92  01.03  00.41  74.0  45.471  06.341  06.61  06.4  82.0  7.93 7 364.0  

5 05.5  05.399  05.36  00.56  04.92  64.0  33.164  07.855  03.24  04.01  52.0  .731 02  354.0  

6 01.5  02.838  06.34  00.54  07.81  34.0  7.953 2 09.645  03.73  09.01  92.0  7.851 9 714.0  

7 05.3  07.823  07.24  00.54  08.91  64.0  34.251  01.192  03.53  04.9  72.0  43.77  044.0  

8 00.3  01.512  08.63  05.83  01.71  64.0  5.89 1 03.911  02.91  08.4  52.0  26.92  634.0  

9 00.3  02.491  09.73  08.04  06.61  44.0  48.48  05.661  04.81  09.3  12.0  .53 02  704.0  

01  04.3  00.583  02.75  09.75  05.62  64.0  55.771  02.622  09.23  04.9  82.0  0.46 9 454.0  

11  01.7  08.641,1  09.18  00.58  04.93  84.0  35.055  08.056  01.04  06.11  92.0  0.781 1 064.0  

21  05.4  02.566  00.57  05.87  05.53  74.0  09.513  08.205  01.92  08.8  03.0  1.941 9 454.0  
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 xidneppA 5  :  ssendoog dna snoitauqE - fo -  fo )tnalp/rettam yrd gk( ssamoib gnitamitse rof scitsitats ecnamrofrep tif  silayvoD asocurrev    

 ledoM
.on  noitauqE  

tneiciffeoC   ecnamrofreP scitsitats  muS
 kna

R
 

1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  
)Y(sevaeL                            

  (1b=ssamoib fael demmirT B 2b^)D  ***110.0  ***090.1                        
1M  )HBD(x1b = Y 2b  ***850.0  ***749.0        488.0  040.0  - 100.0  530.0  999.0  040.0  44  11  

2M  Y = 1b x )HSD( 2b  **030.0  ***581.1        778.0  140.0  000.0  330.0  699.0  050.0  45  21  

3M  Y = 1b x HBD( 2) ***700.0          508.0  411.0  160.0  990.0  699.0  241.0  97  41  

4M  Y = 1b x HSD( 2) ***500.0          468.0  570.0  130.0  750.0  299.0  970.0  47  31  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  *330.0  ***747.0  865.0      319.0  530.0  - 100.0  720.0  799.0  030.0  93  8 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  *910.0  ***698.0  "146.0      129.0  330.0  000.0  820.0  899.0  030.0  03  4 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  *330.0  ***473.0  865.0      738.0  530.0  - 100.0  720.0  799.0  030.0  83  7 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  *140.0  975.0  705.0      709.0  630.0  - 100.0  920.0  999.0  040.0  04  01  

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  "930.0  **257.0  236.0  163.0    719.0  430.0  - 100.0  620.0  799.0  040.0  93  8 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  **540.0  832.0  *685.0  *803.0    069.0  320.0  000.0  810.0  999.0  050.0  81  1 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  *920.0  ***769.0  *287.0  *070.1    459.0  520.0  - 100.0  910.0  999.0  092.0  23  5 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  "740.0  - 450.0  *937.0  *134.0    359.0  620.0  100.0  810.0  899.0  001.0  63  6 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  **660.0  171.0  **657.0  **253.0  "348.0  879.0  710.0  000.0  110.0  999.0  094.0  91  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  *950.0  81.0  **058.0  *053.0  *869.0  579.0  910.0  000.0  410.0  999.0  004.0  12  3 

)Y(sehcnarB                            
  ( 1b=ssamoib hcnarb demmirT B 2b^)D  ***030.0  ***012.1                        

1M  )HBD(x1b = Y 2b  *971.0  **639.0        786.0  722.0  - 500.0  551.0  789.0  058.3  96  31  

2M  Y = 1b x )HSD( 2b  "570.0  ***082.1        808.0  871.0  - 300.0  31.0  499.0  014.8  44  8 

3M  Y = 1b x HBD( 2) ***020.0          795.0  004.0  581.0  903.0  189.0  974.0  77  41  
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 ledoM
.on  noitauqE  

tneiciffeoC   ecnamrofreP scitsitats  muS
 kna

R
 

1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  
4M  Y = 1b x HSD( 2) ***610.0          187.0  542.0  970.0  191.0  299.0  372.0  36  21  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  031.0  *28.0  423.0      396.0  422.0  - 500.0  241.0  889.0  022.0  15  01  

6M  Y = 1b x )HSD( 2b   x H( t) 3b  270.0  **452.1  450.0      808.0  871.0  - 300.0  721.0  499.0  081.0  23  6 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  031.0  *014.0  423.0      036.0  422.0  - 500.0  241.0  889.0  022.0  35  11  

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  260.0  *706.1  - 662.0      318.0  571.0  - 200.0  31.0  499.0  071.0  82  5 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  961.0  *238.0  314.0  075.0    207.0  122.0  - 500.0  241.0  099.0  052.0  94  9 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  "432.0  - 863.0  473.0  **357.0    709.0  421.0  500.0  190.0  899.0  045.0  72  3 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  641.0  **463.1  302.0  045.1    568.0  941.0  - 600.0  111.0  999.0  076.1  04  7 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  714.0  - 806.0  752.0  *148.0    009.0  821.0  300.0  890.0  899.0  086.0  72  3 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  "884.0  - 14.0  296.0  ***287.0  *636.1  259.0  980.0  300.0  760.0  999.0  000.1  71  1 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  746.0  - 382.0  783.0  *827.0  334.1  439.0  401.0  - 100.0  580.0  899.0  051.1  12  2 

)Y(metS                            
1M  )HBD(x1b = Y 2b  **502.0  ***208.1        369.0  476.0  - 120.0  794.0  999.0  037.0  03  4 

2M  Y = 1b x )HSD( 2b  "530.0  ***684.2        459.0  067.0  550.0  935.0  999.0  010.1  85  21  

3M  Y = 1b x HBD( 2) ***631.0          069.0  457.0  861.0  894.0  899.0  018.0  16  31  

4M  Y = 1b x HSD( 2) 001.0          249.0  349.0  - 512.0  047.0  799.0  931.1  87  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  "812.0  ***918.1  - 750.0      369.0  476.0  - 220.0  405.0  999.0  076.0  13  6 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  330.0  ***444.2  880.0      459.0  857.0  450.0  335.0  999.0  067.0  25  11  

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  "812.0  ***909.0  - 750.0      469.0  476.0  - 220.0  405.0  999.0  076.0  03  4 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  *290.0  **631.1  **689.0      489.0  644.0  - 600.0  433.0  999.0  054.0  31  1 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  522.0  ***818.1  - 150.0  250.0    369.0  476.0  - 420.0  505.0  999.0  055.1  24  9 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  **242.0  ***759.0  351.0  ***165.0    399.0  203.0  230.0  632.0  999.0  001.2  52  3 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  670.0  ***173.2  892.0  "433.1    179.0  295.0  - 100.0  673.0  999.0  040.8  13  6 
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  
21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  180.0  288.0  795.0  "317.0    179.0  226.0  611.0  905.0  999.0  048.3  64  01  

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  *723.0  ***929.0  122.0  ***665.0  194.0  599.0  952.0  610.0  681.0  999.0  049.3  91  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  711.0  64.1  445.0  114.0  880.1  779.0  835.0  830.0  643.0  999.0  026.6  53  8 

)Y(BGA latoT                            
1M  )HBD(x1b = Y 2b  **053.0  ***036.1        949.0  598.0  - 620.0  266.0  899.0  079.0  94  11  
2M  Y = 1b x )HSD( 2b  *770.0  ***512.2        359.0  668.0  740.0  316.0  999.0  031.1  24  7 
3M  Y = 1b x HBD( 2) ***361.0          149.0  581.1  514.0  997.0  799.0  253.1  77  41  
4M  Y = 1b x HSD( 2) ***221.0          949.0  129.0  - 601.0  607.0  899.0  470.1  26  31  
5M  Y = 1b x )HBD( 2b   x H( t) 3b  643.0  ***726.1  010.0      949.0  598.0  - 620.0  956.0  899.0  009.0  54  7 
6M  Y = 1b x )HSD( 2b   x H( t) 3b  "270.0  ***961.2  890.0      359.0  368.0  540.0  695.0  999.0  068.0  43  5 
7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  643.0  ***418.0  010.0      949.0  598.0  - 620.0  956.0  899.0  009.0  54  7 
8M  Y = 1b x )HSD( 2b  x )HBD( 3b  *551.0  **461.1  *887.0      779.0  406.0  - 700.0  554.0  999.0  006.0  71  1 
9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  583.0  ***526.1  530.0  191.0    059.0  198.0  - 30.0  456.0  899.0  014.1  15  21  
01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  **214.0  **647.0  091.0  ***965.0    099.0  204.0  040.0  613.0  009.0  095.2  93  6 
11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  "951.0  ***731.2  113.0  *14314.1    779.0  006.0  - 010.0  124.0  999.0  067.01  92  3 
21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  971.0  617.0  425.0  "066.0    479.0  776.0  311.0  435.0  999.0  082.4  44  01  
31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  **126.0  ***407.0  403.0  ***285.0  *027.0  599.0  782.0  710.0  991.0  999.0  042.4  81  2 
41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  "662.0  "132.1  435.0  404.0  *912.1  489.0  005.0  030.0  243.0  999.0  041.8  03  4 
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D 
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)Y(sevaeL                             

  (1b=ssamoib fael demmirT B 2b^)D  ***900.0  ***675.1                        

1M  )HBD(x1b = Y 2b  "540.0  ***020.1        627.0  790.0  200.0  670.0  999.0  041.0  14  7 

2M  Y = 1b x )HSD( 2b  730.0  ***789.0        827.0  790.0  - 100.0  370.0  989.0  051.0  54  01  

3M  Y = 1b x HBD( 2) ***400.0          527.0  151.0  970.0  021.0  999.0  202.0  16  31  

4M  Y = 1b x HSD( 2) ***200.0          676.0  461.0  880.0  531.0  389.0  442.0  97  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  "640.0  "251.1  - 741.0      827.0  790.0  200.0  670.0  099.0  001.0  44  9 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  "630.0  "853.1  - 404.0      837.0  590.0  - 100.0  270.0  989.0  090.0  53  6 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  "640.0  "675.0  - 741.0      566.0  790.0  200.0  670.0  099.0  001.0  05  21  

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  "040.0  825.0  974.0      437.0  590.0  000.0  570.0  999.0  001.0  62  3 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  540.0  551.1  - 641.0  - 610.0    827.0  790.0  200.0  670.0  999.0  074.2  54  01  

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  *230.0  *161.1  - 730.0  *612.0    378.0  760.0  600.0  150.0  899.0  024.0  24  8 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  51.0  "655.1  - 784.0  - 555.0    647.0  390.0  000.0  570.0  999.0  027.0  23  5 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  *320.0  **426.1  - 665.0  **442.0    329.0  250.0  300.0  730.0  999.0  004.0  42  2 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  350.0  *031.1  - 480.0  *022.0  663.0  678.0  660.0  600.0  840.0  599.0  070.0  13  4 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  020.0  **446.1  - 765.0  **242.0  - 990.0  329.0  250.0  300.0  830.0  799.0  050.0  22  1 

)Y(sehcnarB                             
  ( 1b=ssamoib hcnarb demmirT B 2b^)D  ***120.0  ***541.2                        

1M  )HBD(x1b = Y 2b  501.0  **014.1        817.0  447.0  - 410.0  55.0  989.0  073.431  24  8 

2M  Y = 1b x )HSD( 2b  301.0  **852.1        226.0  268.0  - 230.0  516.0  389.0  099.811  07  31  
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D 
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3M  Y = 1b x HBD( 2) ***520.0          796.0  738.0  522.0  985.0  989.0  112.1  95  21  

4M  Y = 1b x HSD( 2) ***410.0          675.0  210.1  903.0  507.0  489.0  364.1  57  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  190.0  **594.3  - *680.2      548.0  755.0  750.0  644.0  599.0  065.0  43  4 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  870.0  735.2  - 533.1      666.0  908.0  - 410.0  475.0  689.0  018.0  94  11  

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  190.0  **847.1  - *680.2      606.0  755.0  750.0  644.0  599.0  065.0  14  7 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  590.0  - "207.2  *154.4      218.0  716.0  470.0  854.0  499.0  026.0  64  9 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  630.0  **316.3  - *550.2  - 506.0    158.0  55.0  560.0  634.0  999.0  074.6  93  6 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  "570.0  ***541.3  - *396.1  **722.0    749.0  823.0  440.0  442.0  999.0  044.2  32  1 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  900.0  171.3  - 956.1  - 283.1    686.0  387.0  600.0  695.0  989.0  099.0  64  9 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  930.0  *479.2  - 295.1  **313.0    958.0  725.0  420.0  923.0  799.0  005.2  03  3 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  111.0  **211.3  - *817.1  **332.0  472.0  849.0  623.0  340.0  342.0  899.0  007.21  62  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  220.0  *060.3  - 506.1  *503.0  - 683.0  549.0  133.0  440.0  042.0  489.0  096.4  83  5 

)Y(metS                             
1M  )HBD(x1b = Y 2b  900.0 * 423.3 ***        399.0  324.1  523.0  751.1  999.0  044.2  54  21  

2M  Y = 1b x )HSD( 2b  **310.0  ***858.2        099.0  540.1  - 950.0  87.0  999.0  001.2  53  9 

3M  Y = 1b x HBD( 2) ***942.0          459.0  420.5  - 624.2  830.4  699.0  002.7  08  41  

4M  Y = 1b x HSD( 2) ***441.0          389.0  439.3  - 903.2  763.3  799.0  826.5  37  31  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  ***110.0  ***063.2  ***819.0      099.0  917.0  541.0  385.0  999.0  027.0  72  4 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  **310.0  ***695.3  - 728.0      099.0  218.0  - 350.0  176.0  999.0  018.0  82  6 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  ***110.0  ***081.1  ***819.0      499.0  917.0  541.0  385.0  999.0  027.0  52  3 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  ***310.0  ***717.1  **192.1      099.0  055.0  650.0  544.0  999.0  055.0  21  1 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  640.0  ***743.2  *286.0  998.0    099.0  446.0  801.0  794.0  999.0  089.162  13  7 
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01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  *010.0  ***803.2  **630.1  610.0    099.0  496.0  191.0  145.0  999.0  018.82  63  01  

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  310.0  ***495.3  - "038.0  510.0    099.0  218.0  - 450.0  076.0  999.0  076.86  73  11  

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  **010.0  ***015.3  - 206.0  130.0    099.0  017.0  950.0  306.0  999.0  097.62  33  8 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  671.0  ***032.2  *286.0  "640.0  460.2  099.0  005.0  002.0  604.0  999.0  000.4  42  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  340.0  ***404.3  - 607.0  940.0  970.1  099.0  356.0  370.0  515.0  999.0  077.5  72  4 

)Y(BGA latoT                             
1M  )HBD(x1b = Y 2b  **620.0  ***069.2        099.0  172.1  163.0  120.1  999.0  65.1  73  21  

2M  Y = 1b x )HSD( 2b  *230.0  ***085.2        099.0  597.1  - 250.0  822.1  999.0  71.3  53  01  

3M  Y = 1b x HBD( 2) ***872.0          969.0  414.4  - 221.2  844.3  799.0  01.6  97  41  

4M  Y = 1b x HSD( 2) ***061.0          489.0  045.3  - 219.1  989.2  899.0  26.4  27  31  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  **820.0  ***305.2  "244.0      099.0  340.1  952.0  558.0  999.0  40.1  32  2 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  **030.0  ***466.3  - *891.1      099.0  023.1  - 330.0  331.1  999.0  23.1  03  7 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  **820.0  ***152.1  "244.0      099.0  340.1  952.0  558.0  999.0  40.1  32  2 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  ***030.0  *359.0  ***048.1      099.0  598.0  861.0  347.0  999.0  09.0  31  1 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  570.0  ***284.2  292.0  136.0    099.0  299.0  722.0  477.0  999.0  37.722  92  5 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  420.0  ***644.2  "665.0  020.0    099.0  799.0  813.0  197.0  999.0  51.13  23  8 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  710.0  ***027.3  - *461.1  - 83.0    099.0  103.1  - 110.0  231.1  999.0  52.74  63  11  

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  *220.0  ***395.3  - "299.0  440.0    099.0  401.1  821.0  788.0  999.0  72.92  33  9 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  271.0  ***573.2  833.0  40.0  93.1  099.0  258.0  123.0  436.0  999.0  78.4  32  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  40.0  ***045.3  - "120.1  250.0  744.0  699.0  980.1  631.0  058.0  999.0  37.6  92  5 
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  

)Y(sevaeL                            

 (1b=ssamoib fael demmirT B 2b^)D  ***710.0  ***984.1                        

1M  )HBD(x1b = Y 2b  *501.0  ***320.1        378.0  213.0  - 340.0  422.0  999.0  000.1  35  11  

2M  Y = 1b x )HSD( 2b  "060.0  ***091.1        868.0  613.0  - 140.0  242.0  599.0  039.0  66  21  

3M  Y = 1b x HBD( 2) ***500.0          907.0  995.0  913.0  824.0  899.0  916.1  57  31  

4M  Y = 1b x HSD( 2) ***500.0          857.0  515.0  732.0  853.0  989.0  741.1  67  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  030.0  073.0  "512.1      409.0  072.0  - 630.0  712.0  699.0  072.0  53  5 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  0420.0  514.0  "532.1      409.0  172.0  - 630.0  122.0  699.0  072.0  04  7 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  0030.0  581.0  "512.1      617.0  072.0  - 630.0  712.0  699.0  072.0  24  8 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  480.0  215.0  085.0      878.0  703.0  - 440.0  922.0  999.0  013.0  84  01  

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  610.0  193.0  732.1  - 256.0    509.0  962.0  - 530.0  912.0  799.0  048.0  73  6 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  210.0  - 912.0  **276.1  **794.0    469.0  361.0  - 600.0  221.0  999.0  020.2  72  3 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  220.0  414.0  642.1  - 701.0    409.0  172.0  - 530.0  122.0  699.0  025.0  24  8 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  310.0  - 412.0  **236.1  **984.0    069.0  561.0  - 600.0  521.0  999.0  049.1  92  4 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  902.0  - 713.0  **024.1  *356.0  940.3  279.0  341.0  - 300.0  890.0  999.0  079.0  51  2 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  1242.0  - 5043.0  *7893.1  *9656.0  8750.3  079.0  741.0  - 200.0  401.0  999.0  051.0  9 1 

)Y(sehcnarB               

 ( 1b=ssamoib hcnarb demmirT B 2b^)D  ***740.0  ***656.1                        

1M  )HBD(x1b = Y 2b  ***970.0  ***527.1        299.0  435.0  - 720.0  383.0  999.0  032.9  54  21  

2M  Y = 1b x )HSD( 2b  **030.0  ***700.2        099.0  495.0  - 210.0  734.0  999.0  023.31  54  21  

3M  Y = 1b x HBD( 2) ***330.0          789.0  408.0  773.0  205.0  999.0  217.1  36  41  
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  

4M  Y = 1b x HSD( 2) ***130.0          099.0  595.0  - 220.0  734.0  999.0  695.0  34  11  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  **630.0  ***603.1  **577.0      099.0  903.0  - 120.0  132.0  999.0  013.0  02  2 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  **810.0  ***535.1  *847.0      099.0  214.0  - 700.0  882.0  999.0  014.0  82  6 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  **630.0  ***356.0  ***577.0      099.0  903.0  - 120.0  132.0  999.0  013.0  02  2 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  *750.0  937.0  770.1      299.0  705.0  - 30.0  763.0  999.0  015.0  83  8 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  140.0  ***903.1  *857.0  311.0    099.0  903.0  - 320.0  432.0  999.0  097.2  13  7 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  *230.0  ***962.1  **128.0  330.0    099.0  503.0  - 600.0  112.0  999.0  052.27  62  5 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  490.0  ***895.1  584.0  884.1    099.0  863.0  - 040.0  852.0  999.0  063.8  04  01  

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  *610.0  ***384.1  *408.0  930.0    099.0  604.0  110.0  103.0  999.0  099.66  93  9 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  (*  𝜌̅) 5b  010.0  ***922.1  *327.0  301.0  032.1  099.0  492.0  500.0  191.0  999.0  024.3  51  1 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  914.0  ***154.1  614.0  971.0  942.3  099.0  403.0  600.0  702.0  999.0  009.75  22  4 

)Y(metS                            
1M  )HBD(x1b = Y 2b  *001.0  ***232.2        099.0  438.3  651.0  489.1  999.0  089.9  73  11  

2M  Y = 1b x )HSD( 2b  "820.0  ***706.2        099.0  519.3  362.0  614.2  999.0  026.11  64  21  

3M  Y = 1b x HBD( 2) ***802.0          889.0  395.4  - 044.1  130.3  999.0  495.8  75  31  

4M  Y = 1b x HSD( 2) ***091.0          879.0  873.7  - 746.3  332.5  899.0  267.51  76  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  ***220.0  ***074.1  ***534.1      099.0  239.0  581.0  456.0  999.0  039.0  91  2 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  **010.0  ***267.1  ***473.1      099.0  355.1  103.0  230.1  999.0  055.1  63  9 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  ***220.0  ***537.0  ***534.1      099.0  239.0  581.0  456.0  999.0  039.0  91  2 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  260.0  960.1  403.1      099.0  767.3  981.0  638.1  999.0  077.3  63  9 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  911.0  ***905.1  ***091.1  "654.1    099.0  937.0  850.0  825.0  999.0  084.13  02  4 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  **130.0  ***645.1  ***713.1  - 180.0    099.0  418.0  110.0  475.0  999.0  088.546  42  5 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  413.0  ***578.1  **818.0  **269.2    099.0  900.1  - 800.0  296.0  999.0  015.652  82  6 
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1b  2b  3b  4b  5b  R2 EES  saiB  BAM  D SSERP  

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  *410.0  ***578.1  ***912.1  - 690.0    099.0  934.1  180.0  519.0  999.0  039.346  53  8 

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  x( 𝜌̅) 5b  171.0  ***984.1  ***661.1  430.0  098.1  099.0  537.0  190.0  905.0  999.0  061.01  61  1 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  320.1  ***208.1  *937.0  11.0  "033.4  099.0  559.0  590.0  627.0  999.0  052.01  92  7 

)Y(BGA latoT                            
1M  )HBD(x1b = Y 2b  *081.0  ***990.2     099.0  054.4  321.0  483.2  999.0  016.9  83  11  

2M  Y = 1b x )HSD( 2b  *550.0  ***844.2     099.0  195.4  242.0  919.2  999.0  025.11  74  31  

3M  Y = 1b x HBD( 2) ***642.0      099.0  56.4  - 447.0  888.2  999.0  103.6  64  21  

4M  Y = 1b x HSD( 2) ***522.0      289.0  783.7  - 234.3  750.5  899.0  239.41  76  41  

5M  Y = 1b x )HBD( 2b   x H( t) 3b  ***740.0  ***114.1  ***292.1    099.0  711.1  861.0  828.0  999.0  021.1  12  3 

6M  Y = 1b x )HSD( 2b   x H( t) 3b  **220.0  ***686.1  ***532.1    099.0  039.1  792.0  043.1  999.0  039.1  63  9 

7M  Y = 1b x HBD( 2) 2b   x H( t) 3b  ***740.0  ***507.0  ***292.1    099.0  711.1  861.0  828.0  999.0  021.1  12  3 

8M  Y = 1b x )HSD( 2b  x )HBD( 3b  611.0  099.0  732.1    199.0  843.4  741.0  112.2  999.0  053.4  43  8 

9M  Y = 1b x )HBD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  761.0  ***044.1  ***901.1  211.1   099.0  449.0  540.0  536.0  999..0  54.61  02  2 

01M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b  **850.0  ***564.1  ***212.1  - 650.0   099.0  030.1  010.0  217.0  999.0  78.607  42  5 

11M  Y = 1b x )HSD( 2b  x H( t) 3b x( 𝜌 ̅) 4b  24.0 0 ***587.1  **267.0  *855.2   099.0  892.1  - 740.0  359.0  999.0  90.802  23  7 

21M  Y = 1b x )HSD( 2b  x H( t) 3b  x )AC( 4b  *720.0  ***367.1  **531.1  - 560.0   099.0  258.1  601.0  012.1  999.0  23.986  73  01  

31M  Y = 1b x )HBD( 2b  x H( t) 3b x )AC( 4b   x ( 𝜌̅) 5b  242.0  ***814.1  ***580.1  630.0  265.1  099.0  439.0  690.0  926.0  999.0  45.11  81  1 

41M  Y = 1b x )HSD( 2b  x H( t) 3b x )AC( 4b x (𝜌̅) 5b  8353.1  ***8507.1  *886.0  2511.0  *9029.3  099.0  681.1  701.0  639.0  999.0  21.11  82  6 

   


