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A/str.0t 
B.084roAn1 
EHAR=PA@ ?=OQ=H DULANPAJOEKJ EJ ?DEH@NAJ ?=J >A LNA@E?PA@ >U = JQI>AN KB B=?PKNO, EJ?HQ@EJC 
AT?AOOERA  +' =J@ LKKN HEBAOPUHA D=>EPO. 'B I=EJP=EJA@ EJPK =@KHAO?AJ?A, DULANPAJOEKJ ?=J HA=@ PK 
EJ?NA=OA@ HABP RAJPNE?QH=N I=OO EJ@AT (*4+') =J@ ?=NKPE@ EJPEI= IA@E= PDE?GJAOO (?'+2), =J@ 
ARAJPQ=HHU ?=N@EKR=O?QH=N ARAJPO. &KSARAN, PDA =OOK?E=PEKJ KB 24-DKQNO =I>QH=PKNU >HKK@ 
LNAOOQNA ( .) KJ PDAOA KQP?KIAO D=O JKP >AAJ PDKNKQCDHU EJRAOPEC=PA@. +KNAKRAN, EP EO QJ?HA=N EB 
PDA NEOG B=?PKNO BKN DULANPAJOEKJ ?D=JCA PDNKQCDKQP ?DEH@DKK@. 
%/720t6B2s 
1. DAPANIEJA SDE?D ?D=N=?PANEOPE?O =NA =OOK?E=PA@ SEPD AHAR=PA@ >HKK@ LNAOOQNA ( .) EJ 

?DEH@DKK@, =J@ SDAPDAN PDA O=IA ?D=N=?PANEOPE?O OEIEH=NHU EIL=?P  . PDNKQCDKQP ?DEH@DKK@.  
2. ER=HQ=PA PDA ATPAJP PK SDE?D AHAR=PA@  . EO =OOK?E=PA@ SEPD *4+' =J@ ?'+2. 
M2t5o1s 
2SK K>OANR=PEKJ=H ?KDKNP OPQ@EAO:  
1. .NKOLA?PERA HKJCEPQ@EJ=H ?KDKNP =P PSK /QA>A? DKOLEP=HO: REOEP 1: J=631, REOEP 2: J=564. 
.=NPE?EL=JPO QJ@ANSAJP = OPQ@U REOEP, ?KJOEOPEJC KB IA=OQNAIAJPO KB =JPDNKLKIAPNU, >K@U 
?KILKOEPEKJ, =??AHANKIAPAN @=P=, BEPJAOO PAOP, KN=H CHQ?KOA PKHAN=J?A PAOP, =J@ >HKK@ O=ILHAO, =O 
SAHH =O ?KILNADAJOERA HEBAOPUHA MQAOPEKJJ=ENAO BKN >KPD L=PEAJP =J@ L=NAJPO. AOOK?E=PEKJO 
>APSAAJ R=NE=>HAO =J@ ?=OQ=H  . SANA IA=OQNA@ PK @APANIEJA LNA@E?PKNO KB AHAR=PA@  .. 
2. .NKOLA?PERA ?NKOO-OA?PEKJ=H ?KDKNP =P = +KJPNA=H DKOLEP=H: 134 L=PEAJPO SANA NA?NQEPA@ EJ PDEO 
KJCKEJC OPQ@U. 24-DKQN =I>QH=PKNU >HKK@ LNAOOQNA IKJEPKNEJC (A .+) =J@ A?DK?=N@EKCN=IO 
SANA LANBKNIA@ PK =O?ANP=EJ  ., *4+', =J@ ?'+2. AOOK?E=PEKJO >APSAAJ A .+-@ANERA@  . =J@ 
*4+' =J@ ?'+2 SANA IA=OQNA@. 
R2sA9ts 
*KJCEPQ@EJ=H ?KDKNP: J=631, =CA=9.6 UA=NO =P REOEP 1; J=564, =CA=11.7 UA=NO =P REOEP 2; 40% KB 
L=NPE?EL=JPO SANA KRANSAECDP KN K>AOA =P A=?D REOEP. A@ELKOEPU =J@ DANA@EP=NU B=?PKNO SANA 
=OOK?E=PA@ SEPD OUOPKHE? =J@ @E=OPKHE?  ..  +'V S=O = OECJEBE?=JP LNA@E?PKN KB BQPQNA  . HARAHO. 
CNKOO-OA?PEKJ=H ?KDKNP: J=134, =CA=17.2 UA=NO; 36% SANA KRANSAECDP KN K>AOA =P PDA OPQ@U REOEP. 
 +'V =J@ HA=J >K@U I=OO SANA =OOK?E=PA@ SEPD *4+', SDEHA KJHU  . S=O =OOK?E=PA@ SEPD 
?'+2. -PDAN B=?PKNO SANA EJ@ALAJ@AJPHU =OOK?E=PA@ SEPD >KPD IA=OQNAO, >QP SANA JKP OECJEBE?=JP 
SDAJ PDA IK@AHO SANA =@FQOPA@ BKN =@@EPEKJ=H R=NE=>HAO. 
Con09As6ons 
&ULANPAJOEKJ EO =OOK?E=PA@ SEPD OARAN=H IA=OQN=>HA R=NE=>HAO, =HPDKQCD ?DEH@NAJ =J@ =@KHAO?AJPO 
PD=P LNAOAJP SEPD PDAOA NEOG B=?PKNO KBPAJ CK QJO?NAAJA@ =J@ QJPNA=PA@. 2DA NEOG B=?PKNO 
PDAIOAHRAO =J@ PDA =OOK?E=PA@ =I>QH=PKNU DULANPAJOEKJ ?=J HA=@ PK OECJEBE?=JP AJ@-KNC=J @=I=CA 
EJ =@KHAO?AJPO. 0AOA=N?D ODKQH@ BK?QO KJ @ARAHKLEJC =J@ PAOPEJC >APPAN IA=OQNAIAJP EJ@E?AO, 
SDEHA LKHE?U =J@ LNKPK?KH ?D=JCAO ODKQH@ I=GA  . O?NAAJEJC =J@ PN=?GEJC = IKNA SE@AHU 
EILHAIAJPA@ LN=?PE?A. 
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Résumé 
Introduction 
L'hypertension artérielle élevée chez les enfants peut être prédite par de nombreux facteurs, 
incluant un IMC élevé et de mauvaises habitudes de vie. On ne sait pas si l'impact de ces facteurs 
sur la pression artérielle (PA) change pendant l'enfance. Si elle est maintenue dans l'adolescence, 
l'hypertension peut mener à une augmentation de l'indice de masse ventriculaire gauche (IMVG) 
et de l'épaisseur de l'intima média carotidienne (ÉIMc) et, éventuellement, des événements 
cardiovasculaires. Cependant, l'impact de la pression artérielle ambulatoire (dérivée du MAPA) 
sur ces résultats reste inconnu. 
Objectifs 
1. Déterminer quelles caractéristiques sont associées avec une PA élevée pendant l'enfance et si 
ces caractéristiques spécifiques restent influentes au cours de l'enfance. 
2. Évaluer dans quelles mesures une PA élevée est associée avec l’IMVG et l’ÉIMc. 
Méthodes 
Deux études d’observation de cohortes :  
1. Une Étude longitudinale conduite dans deux hôpitaux du Québec: visite 1: n = 631, visite 2: n 
= 564. Les participants ont fait une visite d'étude pendant laquelle la mesure d’anthropométrie et 
l’indice de masse corporelle ont été collectés.  un test de condition physique, un test oral de 
tolérance au glucose, des échantillons de sang ont été administrés aux patients. Des 
questionnaires concernant les habitudes de vie ont été remplits par les patients et leurs parents.   
Les données fournies par l’accéléromètre ont aussi été regardées. 
2. Une étude prospective transversale à l'hôpital Sainte-Justine à Montréal: 134 patients ont été 
recrutés pour cette étude en cours. Étude transversale: Mesures Automatiques de la Pression 
Artérielle (MAPA) à domicile pendant 24 heures et un échocardiogramme ont été effectués pour 
déterminer l'hypertension, l'IMV et l’ÉIMc. Dans l'étude longitudinale, les associations entre les 
différentes variables et la PA ont été mesurées pour déterminer les prédicteurs de la PA élevée. 
Dans l'étude transversale, les associations ont été mesurées entre la BP du MAPA et l’IMVG et 
l’ÉIMc. 
Résultats 
Cohorte longitudinale: n = 631, âge = 9,6 ans à la visite 1. N = 564, âge = 11,7 ans à la 2e visite. 
40% des participants étaient en surpoids ou obèses à chaque visite. L'adiposité et les facteurs 
héréditaires étaient associés avec la BP systolique et diastolique, et l'IMC était un prédicteur 
significatif des niveaux de PA futurs. 
Cohorte transversale: n = 134, âge = 17,2 ans. 36% étaient en surpoids ou obèses lors de la visite 
d'étude. L'IMC et la masse corporelle maigre ont été associés avec le IMVG, et seulement la PA 
était associée avec l’ÉIMc. Les autres facteurs ont été indépendamment associés avec les deux 
mesures cardiaques, mais n'étaient pas significatifs lorsque des variables supplémentaires ont été 
ajoutées pour ajuster le modèle. 
Conclusions 
L'hypertension est associée avec plusieurs variables qu’il est possible de mesurer, mais les 
enfants et les adolescents qui présentent ces facteurs de risque ne sont pas souvent suivis par leur 
médecin. Les facteurs de risque eux-mêmes ainsi que l'hypertension ambulatoire associée 
peuvent causer des dégâts significatifs au niveau des organes chez les adolescents. La recherche 
devrait être concentrée sur le développement et sur les essais visant à trouver de meilleurs 
mesures. De plus, les politiques et les protocoles devraient être modifiés afin que le dépistage de 
la PA soit implanté comme pratique. 



� 2�

A08noC92142:2nts 
 

'J ?KILHAPEJC PDA NAOA=N?D NAMQENAIAJPO BKN IU +=OPANfO @ACNAA, ' S=O BKNPQJ=PA PK D=RA 
=O IU OQLANREOKN DN. +E?D=AH 8=LLEPAHHE, SDK EO = P=HAJPA@ =J@ AJPDQOE=OPE? NAOA=N?DAN, A@Q?=PKN, 
=J@ LDUOE?E=J. &A AI>K@EAO PDA OP=J@=N@O KB LNKBAOOEKJ=HEOI =J@ EJPACNEPU PD=P ' SEHH OPNERA PK 
=LLNK=?D PDNKQCDKQP IU ?=NAAN. ' KSA DEI =J AJKNIKQO @A>P KB CN=PEPQ@A BKN LNKRE@EJC IA SEPD 
?KJOP=JP CQE@=J?A, OQLLKNP, =J@ EJOECDP =P ARANU OPAL. &A ?KJOEOPAJPHU AJ?KQN=CA@ IA PK ?KJOE@AN 
ARANU =LLNK=?D PK A=?D LNK>HAI, =J@ DAHLA@ IA PK @ARAHKL ?NEPE?=H NA=OKJEJC OGEHHO PD=P D=RA 
EILNKRA@ IA =O = NAOA=N?DAN. &A D=O =HS=UO >AAJ RANU CAJANKQO SEPD DEO PEIA =J@ AJANCU, JARAN 
B=EHEJC PK DAHL EJ =JU S=U DA ?=J; =J@ ' =I JKP = OLA?E=H ?=OA c DA PNA=PO =HH KB DEO OPQ@AJPO HEGA DA 
SKQH@ B=IEHU. ' =I CN=PABQH BKN ARANUPDEJC PD=P DA D=O @KJA BKN IA, >KPD LANOKJ=HHU =J@ 
LNKBAOOEKJ=HHU. 

' SKQH@ HEGA PK PD=JG +EGA .EVVE, BKN DEO CQE@=J?A =J@ L=PEAJ?A EJ PN=EJEJC IA PK D=J@HA 
=HIKOP =HH KB IU /3A*'27-NAH=PA@ NAOLKJOE>EHEPEAO. ' =HOK =LLNA?E=PA PDA =@RE?A, E@A=O, =J@ 
BNEAJ@ODEL KB IU BAHHKS H=> IAI>ANO, AJ= .=HEF=J, ENEJ &AOOAU, =J@ )AHHU +?+=DKJ. 'P D=O 
>AAJ = LHA=OQNA SKNGEJC =HKJCOE@A PDAI =J@ PDA NAOP KB PDA 8=LLEPAHHE CNKQL: 2AK@KN= 0ECHA=, 
(QHEA AJJ DKQ?AP, *KQEO &QUJD, (KOALD +=J?EJE, )AHHU  AJEOPU, AHAT .=QJ, $NZ@ZNEG CNZLA=Q-
&Q>ANP, )AHHU +?DKQC=HH, =J@ A@NEAJJA )EJI=J. 'P EO N=NA PK D=RA PDA KLLKNPQJEPU PK ?HKOAHU 
EJPAN=?P SEPD OQ?D EJPAHHECAJP =J@ D=N@-SKNGEJC EJ@ERE@Q=HO. 

' =?GJKSHA@CA =J@ PD=JG DN. +AH=JEA &AJ@ANOKJ, C=PDANEJA .AHHAPEAN, %EJAPPA *=C=?Z, 
DN. 0KJC 5Q, 1KNAJ &=NJKEO-*A>H=J?, =J@ PDA NAOP KB PDA C&3 1=EJPA-(QOPEJA PA=I, EJ?HQ@EJC 
NAOA=N?DANO, JQNOAO, =J@ PA?DJE?E=JO, BKN PDAEN =I=VEJC SKNG =J@ PDAEN OQ>OP=JPE=H ?KJPNE>QPEKJO PK 
PDA /3A*'27 OPQ@EAO. ' SKQH@ =HOK HEGA PK PD=JG PDA IAI>ANO KB IU PDAOEO ?KIIEPPAA, DN. 
+AN=J@= ,=GDH=, DN. 2EO?=N C=R=HHA, =J@ DN. CEJ@U %KK@UAN, BKN PDAEN EJOECDPBQH BAA@>=?G, 
?KIIAJPO, =J@ AJ?KQN=CAIAJP KB IU SKNG. $EJ=HHU, ' PD=JG PDA DAL=NPIAJP KB ETLANEIAJP=H 
+A@E?EJA =P +?%EHH 3JERANOEPU BKN =S=N@EJC IA PDA +=OPANfO NA?NQEPIAJP O?DKH=NODEL =J@ 
BAHHKSODEL. 

2D=JG UKQ PK IU B=IEHU, SDK PDNKQCDKQP IU @ACNAA =J@ IU HEBA, D=RA KBBANA@ =J 
KQPLKQNEJC KB HKRA =J@ OQLLKNP. ' =I AOLA?E=HHU CN=PABQH PK IU B=PDAN, 1KHKIKJ. &A EO =J 
EJ?NA@E>HU EJPAHHECAJP, CAJANKQO, =J@ ?=NEJC I=J, SDKOA =?PEKJO =J@ R=HQAO D=RA EIL=?PA@ IA EJ 
?KQJPHAOO S=UO. AJU OQ??AOO PD=P ' I=U =?DEARA EO PDA @ENA?P LNK@Q?P KB DEO EJBHQAJ?A. 2D=JG UKQ 
PK IU >AOP BNEAJ@O, IU OEOPANO, +=HG= =J@ 0A>A??=, BKN PDAEN QJ?KJ@EPEKJ=H HKRA =J@ PDAEN =@RE?A. 
' SKQH@ =HOK HEGA PK PD=JG IU ATPAJ@A@ B=IEHU c IU BNEAJ@O c SDKOA CKK@ ?KIL=JU =J@ 
?KIN=@ANU GALP IA QL>A=P ARAJ @QNEJC PDA IKOP @EBBE?QHP PEIAO. 
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2DEO PDAOEO EO KNECEJ=H SKNG >U PDA =QPDKN, (KOALD 5EJ@DAEI. 
 
2DA PSK KNECEJ=H I=JQO?NELPO SANA ?KJ?ALPQ=HEVA@ =J@ @AOECJA@ >U +N. 5EJ@DAEI =J@ DN. 
+E?D=AH 8=LLEPAHHE.  
 
+N. 5EJ@DAEI ?=NNEA@ KQP L=NP KB PDA L=PEAJP NA?NQEPIAJP, OPQ@U REOEPO, @=P= AJPNU, =J@ OP=PEOPE?=H 
=J=HUOAO, =J@ @N=BPA@ PDA EJEPE=H I=JQO?NELPO. DN. 8=LLEPAHHE NAREASA@ =J@ A@EPA@ =HH =J=HUOAO =J@ 
I=JQO?NELP SKNG PD=P S=O @KJA. 
 
DNO. +AH=JEA &AJ@ANOKJ =J@ 8=LLEPAHHE =NA PDA LNEJ?EL=H EJRAOPEC=PKNO BKN PDA /3A*'27 =J@ 
/3A*'27- . OPQ@EAO, NAOLA?PERAHU; PDAU L=NPE?EL=PA@ EJ ?KJ?ALPQ=HEVEJC =J@ @AOECJEJC PDA OPQ@U 
=J@ PDA @=P=>=OA QOA@ BKN PDA OPQ@U, =J@ ?KKN@EJ=PA@ =J@ OQLANREOA@ @=P= ?KHHA?PEKJ.  
 
+O. C=PDANEJA .AHHAPEAN =J@ +O. %EJAPPA *=C=?Z DAHLA@ PK NA?NQEP L=PEAJPO, LANBKNI PDA OPQ@U 
REOEPO BKN PDA /3A*'27 =J@ /3A*'27- . OPQ@EAO, AJPAN ?KHHA?PA@ @=P=, =J@ ?KJ@Q?P PDA >HKK@ 
=J@ QNEJA O=ILHA =J=HUOAO. ' =HOK =?GJKSHA@CA 1KNAJ &=NJKEO-*A>H=J?, (QHEA *=RKEA, +=NUOA 
2DE>A=QHP, +UNE=I *A?HAN?, =J@ PDA NAOP KB PDA C&3 1=EJPA-(QOPEJA PA=I SDK SANA EJOPNQIAJP=H 
EJ PDA NA?NQEPIAJP KB L=PEAJPO, PDA O=ILHA =J=HUOAO, =J@ PDA @=P= AJPNU. 
 
+N. 5EJ@DAEI, +N. +EGA .EVVE, =J@ DN. 8=LLEPAHHE PKCAPDAN @AOECJA@ PDA @=P=>=OA QOA@ BKN PDA 
/3A*'27- . OPQ@U. 
 
2DA NAREAS I=JQO?NELP S=O SNEPPAJ >U +N. 5EJ@DAEI, =J@ A@EPA@ >U DN. 8=LLEPAHHE. 
 
D=P= =J=HUOEO S=O LANBKNIA@ QOEJC 12A2A® RANOEKJ 12 (CKHHACA 1P=PEKJ, 26, 31A) >U PDA 
=QPDKN, SEPD =OOEOP=J?A BNKI DN. 8=LLEPAHHE.  
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C5.=t2r 1: %B2r.99 6ntro1A0t6on .n1 .6:s 

1.1 %B2rB62C 

&ULANPAJOEKJ EJ UKQPD EO QJERANO=HHU LAN?AERA@ =O = I=FKN DA=HPD ?KJ?ANJ, =J@ EP D=O >AAJ =J@ 

?KJPEJQAO PK >A PDA BK?QO KB JQIANKQO H=NCA-O?=HA OPQ@EAO =J@ CKRANJIAJP EJEPE=PERAO. 'B 

DULANPAJOEKJ LANOEOPO PDNKQCDKQP PDA L=PEAJPfO UKQPD, EP ?=J ?=QOA OECJEBE?=JP =J@ ENNARANOE>HA 

@=I=CA PK PDA DA=NP =J@ R=O?QH=N OUOPAI, GE@JAUO, >N=EJ, =J@ AUAO, =J@ ?=J DAECDPAJ PDA NEOG BKN 

IUK?=N@E=H EJB=N?PEKJ =J@ OPNKGA. &ULANPAJOEKJ EJ ?DEH@NAJ EO @ABEJA@ QOEJC JKNI=PERA ?QNRAO, 

OQ?D PD=P L=PEAJPO SEPD  . R=HQAO AT?AA@EJC PDA 95PD LAN?AJPEHA KB  . =NA DULANPAJOERA, 

ENNAOLA?PERA KB PDA B=?P PD=P HKSAN HARAHO KB  . I=U =HOK ?=QOA L=PDKHKCEAO.  

5DEHA PDANA =NA OARAN=H ?KJPNE>QPKNO PK AHAR=PA@  ., PDA I=FKNEPU KB DULANPAJOEKJ ?=OAO =NA 

?H=OOEBEA@ =O dAOOAJPE=He, IA=JEJC PD=P PDAU D=RA JK E@AJPEBE=>HA ?=QOA. 1ARAN=H B=?PKNO, OQ?D =O 

=@ELKOEPU =J@ DECD O=HP ?KJOQILPEKJ, =NA GJKSJ PK ?KJPNE>QPA PK AHAR=PA@  .. 7AP BAS OPQ@EAO 

D=RA EJRAOPEC=PA@ SDAPDAN PDANA ATEOP KPDAN IA=JEJCBQH B=?PKNO EJ ?DEH@NAJ CAJAPE?=HHU 

LNA@EOLKOA@ PK @ARAHKLEJC DULANPAJOEKJ. 'P EO =HOK QJ?HA=N EB, =J@ PK SD=P ATPAJP, PDA B=?PKNOf 

EJBHQAJ?AO ?D=JCA =O PDA ?DEH@NAJ CAP KH@AN. 2DEO EJBKNI=PEKJ EO AOOAJPE=H EJ KN@AN PK LNKLANHU 

E@AJPEBU PDA I=FKN NEOG B=?PKNO BKN DULANPAJOEKJ =P A=?D =CA, =J@ =@IEJEOPAN =LLNKLNE=PA PNA=PIAJP. 

5DAJ = ?DEH@ EO @E=CJKOA@ SEPD AOOAJPE=H DULANPAJOEKJ, PDA LDUOE?E=J BENOP NA?KIIAJ@O 

HEBAOPUHA ?D=JCAO, OQ?D =O IK@EBE?=PEKJO PK PDA ?DEH@fO @EAP =J@ ATAN?EOA NACEIAJ. $=EHEJC PD=P, PDA 

LDUOE?E=J I=U LNAO?NE>A =JPE-DULANPAJOERA IA@E?=PEKJO. &KSARAN, SDEHA O?NAAJEJC BKN 

DULANPAJOEKJ EO LN=?PE?A@ EJ C=J=@=, BAS ?DEH@NAJ SEPD =J =>JKNI=H  . IA=OQNAIAJP D=RA = 

BKHHKS-QL IA=OQNAIAJPO LANBKNIA@ =P OQ>OAMQAJP =LLKEJPIAJPO 91:. $QNPDANIKNA, OKIA 

KNC=JEV=PEKJO @K JKP NA?KIIAJ@ O?NAAJEJC, =NCQEJC PD=P PDA ?QNNAJP @=P= @KAO JKP EJ@E?=PA PD=P 

PDA LKPAJPE=H >AJABEPO KQPSAECD PDA D=NIO. 1PQ@EAO AR=HQ=PEJC PDA HEJG >APSAAJ  . =J@ AJ@-KNC=J 

@=I=CA EJ ?DEH@NAJ =NA JAA@A@ PK AOP=>HEOD = ?KJ?HQOEKJ =J@ LNKLANHU @ENA?P ?HEJE?=H ?=NA. 'J 

=@@EPEKJ, H=NCA-O?=HA HKJCEPQ@EJ=H OPQ@EAO EJ ?DEH@NAJ =NA JAA@A@ PK @APANIEJA DA=HPD NEOGO =P A=?D 

 . HARAH. 2DEO EO JA?AOO=NU BKN PDA @ARAHKLIAJP KB KQP?KIA->=OA@ DULANPAJOEKJ PDNAODKH@O. 

 

1.2 )52s6s 5D=ot52s2s .n1 .6:s 

2DA DULKPDAOAO KB IU PDAOEO =NA =O BKHHKSO: 

1. EHAR=PA@  . EO =OOK?E=PA@ SEPD = JQI>AN KB LDUOE?=H, HEBAOPUHA, =J@ DANA@EP=NU B=?PKNO EJ 

?DEH@NAJ, L=NPE?QH=NHU =@ELKOEPU =J@ =@ELKOEPU-NAH=PA@ IA=OQNAO. 
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2. 2DNKQCDKQP ?DEH@DKK@, =@ELKOEPU NAI=EJO = OECJEBE?=JP LNA@E?PKN KB AHAR=PA@  .. 

3. EHAR=PA@  . =J@ =@ELKOEPU =NA =OOK?E=PA@ SEPD EJ?NA=OA@ *4+' =J@ ?'+2 EJ =@KHAO?AJPO. 

 

2K =@@NAOO PDAOA DULKPDAOAO, IU PDAOEO D=O PDA BKHHKSEJC =EIO: 

1. DAPANIEJA PDA B=?PKNO =OOK?E=PA@ SEPD AHAR=PA@  . EJ A=NHU =J@ H=PA ?DEH@DKK@. 

2. DAPANIEJA EB  +' V-O?KNA EO = OECJEBE?=JP LNA@E?PKN KB BQPQNA  . HARAHO. 

3. ER=HQ=PA PDA EJ@ERE@Q=H NAH=PEKJODELO >APSAAJ *4+'/?'+2 =J@ 24-DKQN =I>QH=PKNU  . 

IKJEPKNEJC IA=OQNAO (@=UPEIA, JECDPPEIA, =J@ 24-DKQN  ., =J@ JECDPPEIA @ELLEJC) =J@ 

=@ELKOEPU IA=OQNAO ( +' V-O?KNA =J@ * +) EJ =@KHAO?AJPO. 

 

1.3 %At96n2 o3 t52s6s 
CD=LPAN 2 EO = NAREAS KB PDA HEPAN=PQNA OQNNKQJ@EJC  . =J@ DULANPAJOEKJ EJ ?DEH@NAJ. 'P ?KRANO PDA 

@ABEJEPEKJ KB DULANPAJOEKJ, PDA IAPDK@O =J@ @ARE?AO QOA@ PK IA=OQNA  ., PDA BKNIO KB AJ@-KNC=J 

@=I=CA NAOQHPEJC BNKI DULANPAJOEKJ, PDA JKNI=H IA?D=JEOIO KB  . NACQH=PEKJ, =J@ PDA IKOP 

EILKNP=JP B=?PKNO GJKSJ PK >A =OOK?E=PA@ DULANPAJOEKJ EJ UKQPD. CD=LPAN 3 EO = O?KLEJC NAREAS KJ 

PDA NAH=PEKJODEL >APSAAJ  . =J@ *4+ EJ ?DEH@NAJ =J@ =@KHAO?AJPO; SA >AHEARA@ PDEO OA?PEKJ PK >A 

JA?AOO=NU, =O IKOP OPQ@EAO BK?QO KJ PDA EIL=?P KB =@ELKOEPU KJ ?D=JCAO EJ PDA DA=NPfO CAKIAPNU, 

=J@ JACHA?P @EO?QOOEJC  . =O =J EJ@ALAJ@AJP ?KJPNE>QPKN. 2DA OQ>OAMQAJP PSK ?D=LPANO ?KJOEOP KB 

PDA ATLANEIAJP=H LKNPEKJ KB IU PDAOEO SKNG, QOEJC @=P= BNKI = HKJCEPQ@EJ=H OPQ@U KB ?DEH@NAJ =P 

NEOG BKN K>AOEPU (PDA /3A*'27 OPQ@U =J@ PDA /3A*'27- . OPQ@U).  CD=LPAN 4 EO = I=JQO?NELP 

EJRAOPEC=PEJC PDA HKJCEPQ@EJ=H =OOK?E=PEKJO >APSAAJ ?=OQ=H  .V ( . V-O?KNA) =J@ OARAN=H B=?PKNO 

?KHHA?PA@ BNKI ?DEH@NAJ EJ PDA /3A*'27 OPQ@U. ' @APANIEJA@ EB =OOK?E=PEKJO ?D=JCA@ =O PDA 

?DEH@NAJ =CA@, =J@ EB  +'V LNA@E?PO BQPQNA  .V. CD=LPAN 5 EO = I=JQO?NELP AR=HQ=PEJC =OOK?E=PEKJO 

>APSAAJ  . =J@ ?=N@E=? @=I=CA IA=OQNAO (*4+', ?'+2). CD=LPAN 6 OQII=NEVAO IU BEJ@EJCO 

=J@ KQPHEJAO BQPQNA NAOA=N?D @ENA?PEKJO KJ DULANPAJOEKJ =J@ AJ@-KNC=J @=I=CA EJ UKQPD. 

 
 
C5.=t2r 2: B.084roAn1 .n1 96t2r.tAr2 r2B62C on B& .n1 0.r16oB.s0A9.r 52.9t5 6n DoAt5 
 
2.1 B9oo1 =r2ssAr2 6n DoAt5 
 

2.1.1 O6&26i&7 
 

 HKK@ LNAOOQNA ( .) NAOQHPO BNKI PDA EJPANLH=U KB OARAN=H B=?PKNO, IKOP EILKNP=JPHU ?=N@E=? 

KQPLQP, R=O?QH=N NAOEOP=J?A, =J@ GE@JAU =?PEREPU.  . EO PECDPHU NACQH=PA@ EJ ?DEH@NAJ =J@ =@QHPO PK 
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AJOQNA =@AMQ=PA LANBQOEKJ PK PDA REP=H KNC=JO =J@ ATPNAIEPEAO. 'P EO ?KJPNKHHA@ >U IA?D=JEOIO =P 

PDA OUOPAIE? HARAH, >U PDA =QPKJKIE? JANRKQO OUOPAI (A,1) =J@ PDA AJ@K?NEJA OUOPAI, =J@ =P PDA 

HK?=H HARAH, >U L=N=?NEJA OA?NAPEKJO =J@ OIKKPD IQO?HA ?KJPN=?PEKJO. 2DAOA OUOPAIO SKNG EJ 

L=N=HHAH, KBPAJ =JP=CKJEOPE?=HHU =J@ NA@QJ@=JPHU, =HHKSEJC BKN LNA?EOA =@FQOPIAJPO =J@ N=LE@ 

=@=LP=>EHEPU EJ PDA B=?A KB ?D=JCEJC ?EN?QIOP=J?AO. EHAR=PA@  . =J@ DULANPAJOEKJ EJ ?DEH@NAJ =J@ 

=@KHAO?AJPO I=U ?=QOA OECJEBE?=JP @=I=CA PK PDA DA=NP =J@ GE@JAUO, =J@ I=U LANOEOP =J@ SKNOAJ 

PDNKQCD =@QHPDKK@, OECJEBE?=JPHU EJ?NA=OEJC PDAEN NEOG BKN =@RANOA ?=N@E=? ARAJPO 92:. 'J B=?P, 

DULANPAJOEKJ EO PDA HA=@EJC ?=QOA KB LNAI=PQNA @A=PD =J@ @EO=>EHEPU =IKJC =@QHPO, EJ >KPD SAHH-

@ARAHKLA@ =J@ HAOO-@ARAHKLA@ ?KQJPNEAO 93:, =J@ EO =OOK?E=PA@ SEPD 10% KB DA=HPD?=NA 

ATLAJ@EPQNAO, =IKQJPEJC PK =J AOPEI=PA@ PKP=H KB $370 >EHHEKJ 31D SKNH@SE@A 94:. 2DA 

IA?D=JEOIO KB  . NACQH=PEKJ =J@ PDA KQP?KIAO KB AHAR=PA@  . SEHH >A @EO?QOOA@ EJ IKNA @AP=EH 

EJ PDA AJOQEJC OA?PEKJO. 

 

2.1.2 Hyp&24&.3io. a.d a33ocia4&d pa4)o,o(i&3 

2DA =RAN=CA OUOPKHE? =J@ @E=OPKHE?  . (1 . =J@ D ., NAOLA?PERAHU) EJ JAS>KNJO EO 64 II&C =J@ 

41 II&C, NAOLA?PERAHU. AO PDA ?DEH@ @ARAHKLO, LDUOEKHKCE?=H =J@ DKNIKJ=H EJBHQAJ?AO ?D=JCA 

=J@ PDA  . EJ?NA=OAO. 2DA JKNI=H  . N=JCA NEOAO OPA=@EHU @QNEJC ?DEH@DKK@ =J@ =@KHAO?AJ?A, 

QJPEH PDA =CA KB 18, =P SDE?D PEIA JKNI=H NAOPEJC 1 ./D . EO @ABEJA@ =O 120/80 II&C. 2DEO 

NAI=EJO PDA OP=J@=N@ PDNKQCDKQP =@QHPDKK@. &ULANPAJOEKJ EJ =@QHPO EO @ABEJA@ =O ?=OQ=H 1 . 

=J@/KN D . AT?AA@EJC 140/90 II&C. 2DAOA AHAR=PA@ HARAHO KB  . =NA OPNKJCHU =OOK?E=PA@ SEPD 

?=N@EKR=O?QH=N @=I=CA 95:; PDA $N=IEJCD=I 1PQ@U BKQJ@ PD=P =@QHPO SEPD DULANPAJOEKJ SANA 3 

PEIAO =O HEGAHU PK @ARAHKL = OPNKGA =J@ KN ?=N@E=? B=EHQNA PD=J JKNIKPAJOERA =@QHPO 96:. 

&ULANPAJOEKJ EO =HOK PDA IKOP ?KIIKJ NEOG B=?PKN BKN ?KJCAOPERA DA=NP B=EHQNA 97:.  

A@QHP DULANPAJOEKJ EO >AHEARA@ PK D=RA EPO KNECEJ EJ UKQPD 93:; PDA H=NCA-O?=HA  KC=HQO= 

&A=NP 1PQ@U BKQJ@ PD=P JA=NHU 50% KB DULANPAJOERA =@QHP L=NPE?EL=JPO D=@ OQBBANA@ BNKI AHAR=PA@ 

?DEH@DKK@  . 98:. 1PQ@EAO D=RA @AIKJOPN=PA@ PD=P DECD  . ?KJPNE>QPAO PK R=O?QH=N =>JKNI=HEPEAO, 

EJ?HQ@EJC ?DNKJE? GE@JAU @EOA=OA, ?=N@EKR=O?QH=N @EOA=OA =J@ HABP RAJPNE?QH=N DULANPNKLDU (*4&), 

SDE?D LANOEOP PDNKQCDKQP PDA L=PEAJPfO HEBAPEIA 99:. 

'J OKIA EJOP=J?AO, BKN AT=ILHA SDAJ JKNIKPAJOERA L=PEAJPO =NA PNA=PA@ EJ = ?HEJE?=H 

OAPPEJC, PDAU I=U ATLANEAJ?A = PN=JOEPKNU EJ?NA=OA EJ ?=OQ=H  . R=HQAO SEPDEJ PDA DULANPAJOERA 

N=JCA. 2DEO LDAJKIAJKJ I=U >A PDA NAOQHP KB =JTEAPU ?=QOA@ >U >AEJC EJ DKOLEP=H KN >A?=QOA PDA 
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L=PEAJP EO EJPEIE@=PA@ >U PDA =PPAJ@EJC IA@E?=H LNKBAOOEKJ=HO; PDANABKNA, PDA ?KJ@EPEKJ EO KBPAJ 

NABANNA@ PK =O dSDEPA-?K=P DULANPAJOEKJe (5C&). .ANBKNI=J?A KB 24-DKQN =I>QH=PKNU >HKK@ 

LNAOOQNA IKJEPKNEJC (A .+) LANBKNIA@ EJ PDA L=PEAJPfO QOQ=H OAPPEJC (A.C., DKIA) ?=J @E=CJKOA 

5C&, >U @AIKJOPN=PEJC PD=P @=U =J@ JECDP  . R=HQAO =NA EJ B=?P JKNI=H KQPOE@A KB PDA ?HEJE?=H 

OAPPEJC (E.A., PDAEN d=I>QH=PKNU  .e EO JKNI=H). 2DA A .+ =J@ EPO =@R=JP=CAO =J@ HEIEP=PEKJO =NA 

@EO?QOOA@ EJ @ALPD EJ CD=LPAN 2.2.2. 

 'J ?DEH@NAJ =J@ =@KHAO?AJPO, NALKNPA@ N=PAO KB 5C& R=NU SE@AHU BNKI 1% PK 88% 910, 

11:; DKSARAN, NAOA=N?D KBPAJ @AIKJOPN=PAO = DECDAN LNAR=HAJ?A KB 5C& =IKJC K>AOA ?DEH@NAJ 

912:.  2DEO D=O HA@ PK BQNPDAN AR=HQ=PEKJ PK ?KJOE@AN PDA EILKNP=J?A KB 5C&. CDEH@NAJ SEPD 5C& 

D=RA >AAJ BKQJ@ PK D=RA HABP RAJPNE?QH=N I=OO EJ@AT (*4+') R=HQAO PD=P HEA >APSAAJ PDKOA KB 

JKNIKPAJOERA =J@ OQOP=EJA@ DULANPAJOERA ?DEH@NAJ 913, 14:, =J@ LNAHEIEJ=NU ARE@AJ?A OQCCAOPO 

PD=P PDKOA SEPD 5C& =NA =P EJ?NA=OA@ NEOG PK LNKCNAOO PK OQOP=EJA@ DULANPAJOEKJ 913:. 2DEO 

OQLLKNPO PDA PDAKNU PD=P 5C& EO =J EJPANIA@E=PA OP=PA PD=P I=U @ARAHKL EJPK LANOEOPAJP 

DULANPAJOEKJ. 

'J ?KJPN=OP, EB = L=PEAJP D=O JKNI=H ?=OQ=H  . ( . IA=OQNA@ EJ KBBE?A) >QP D=O =I>QH=PKNU 

DULANPAJOEKJ (KJ A .+), PDAU =NA O=E@ PK D=RA dI=OGA@ DULANPAJOEKJe. *QN>A AP =H. BKQJ@ PD=P 

I=OGA@ DULANPAJOEKJ K??QNNA@ EJ =LLNKTEI=PAHU 10% KB ?DEH@NAJ =J@ =@KHAO?AJPO, =J@ PD=P EPO 

LNAOAJ?A LNA@EOLKOA@ L=PEAJPO PK @ARAHKL OQOP=EJA@ DULANPAJOEKJ =J@ HABP RAJPNE?QH=N DULANPNKLDU 

(*4&), =J =??ALPA@ IA=OQNA KB ?=N@EKR=O?QH=N NEOG EJ UKQPD 910:.  

,KNI=HHU,  . @NKLO @QNEJC OHAAL >A?=QOA KB PDA =>OAJ?A KB @=UPEIA OPNAOOKNO =J@ >A?=QOA 

KB @EQNJ=H ?D=JCAO EJ PDA AJ@K?NEJA =J@ =QPKJKIE? JANRKQO OUOPAIO.  HQJPA@ JECDPPEIA  . 

@ELLEJC (KN H=?G KB JECDPPEIA @ELLEJC) EO ?KJOE@ANA@ = PDEN@ BKNI KB DULANPAJOEKJ. 5D=P 

?KJOPEPQPAO = JKNI=H I=CJEPQ@A KB  . @ELLEJC EJ ?DEH@NAJ EO JKP ?HA=N, OK PDA =@QHP @ABEJEPEKJ BKN 

JKJ-@ELLEJC (<10% @NKL EJ 1 . =J@ D . =P JECDP) EO ?KIIKJHU QOA@ 915:. 3OEJC PDEO @ABEJEPEKJ, 

QL PK 30% KB ?DEH@NAJ =NA dJKJ-@ELLANOe 915:. 'J ?DEH@NAJ SEPD DULANPAJOEKJ, JKJ-@ELLEJC OP=PQO 

EO =OOK?E=PA@ SEPD AHAR=PA@ *4+' 916:, =J@ EJ JKNIKPAJOERA =@QHPO, EP ?KJPNE>QPAO PK DECDAN 

*4+' =J@ ?=N@E=? NAIK@AHEJC 917:. ,KJ-@ELLEJC D=O JKP >AAJ ODKSJ PK ?KJPNE>QPA PK NAJ=H 

@=I=CA EJ =@QHPO 917:.  
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2.2 B&-:2.sAr2:2nt :2t5o1s 
 

2.2.1 Ca35a, BP -&a352&-&.4 4&c).i15&3 

2SK IAPDK@O KB IA=OQNEJC ?=OQ=H  . =NA ?QNNAJPHU LN=?PE?A@. 2DA =QO?QHP=PKNU IAPDK@ EO 

=@IEJEOPANA@ >U = DA=HPD?=NA LNKBAOOEKJ=H =J@ NAMQENAO KJHU =  . ?QBB =J@ = OPAPDKO?KLA.  U 

HEOPAJEJC BKN PDA =LLA=N=J?A =J@ OQ>OAMQAJP @EO=LLA=N=J?A KB )KNKPGKBB OKQJ@O, ?=QOA@ >U 

PQN>QHAJP >HKK@ BHKS PDNKQCD = OAIE-K??HQ@A@ >HKK@ RAOOAH, PDA =@IEJEOPN=PKN ?=J @APANIEJA PDA 

L=PEAJPfO 1 . =J@ D .. 

2DA KPDAN IAPDK@ EO KO?EHHKIAPNU, SDE?D EO LANBKNIA@ =QPKI=PE?=HHU >U =J AHA?PNKJE? 

I=?DEJA. 'J ?KJPN=OP PK PDA LNAREKQO IAPDK@, PDA KO?EHHKIAPNE? @ARE?A =HPANO PDA ?QBB LNAOOQNA, =J@ 

NA?KN@O PDA IEJQPA =NPANU S=HH KO?EHH=PEKJO. 2DA ?KHHA?PA@ @=P= EO PDAJ BA@ EJPK =J =HCKNEPDI, =J@ 

PDA L=PEAJPfO 1 . =J@ D . =NA ?=H?QH=PA@. 

2DA KO?EHHKIAPNE? @ARE?A EO IKNA SE@AHU QOA@ EJ ?HEJE?=H OAPPEJCO, BKN >KPD L=PEAJP ?=NA =J@ 

?HEJE?=H NAOA=N?D, BKN = JQI>AN KB NA=OKJO: BENOP, PDA =QPKI=PA@ I=?DEJA =HHKSO =JUKJA PK QOA EP, 

SEPDKQP PDA JAA@ BKN PN=EJA@ DA=HPD?=NA LNKBAOOEKJ=HO. 1A?KJ@, EJ PDAKNU, PDA @ARE?A SEHH D=RA = 

HKSAN EJPAN-IA=OQNA R=NE=>EHEPU, =J@ HAOO >E=O PKS=N@O LNAREKQOHU ?KHHA?PA@ IA=OQNAO. 2DEN@, PDA 

EJPACNEPU KB PDA KO?EHHKIAPNE? @=P= ?KHHA?PEKJ EO JKP EJBHQAJ?A@ >U KQPOE@A JKEOAO, LNAOAJP EJ >QOU 

?HEJE?=H KN EJPAJOERA ?=NA ?AJPANO 918:. 2DA I=EJ @N=S>=?GO SEPD NAOLA?P PK PDA KO?EHHKIAPNE? 

IAPDK@ =NA PD=P PDA I=?DEJAO =NA ATLAJOERA =J@ PDA =??QN=?U KB PDA R=NEKQO KO?EHHKIAPNE? @ARE?AO 

D=RA JKP =HH >AAJ R=HE@=PA@ EJ ?DEH@NAJ 918:.  

'J CAJAN=H, SDAJ PDA PSK IAPDK@O =NA ?KIL=NA@ QOEJC PDA O=IA L=PEAJP LKLQH=PEKJ, PDAU 

UEAH@ OECJEBE?=JPHU @EBBANAJP NAOQHPO 919:.  A?=QOA A=?D KO?EHHKIAPNE? @ARE?A IK@AH EO @EBBANAJP, EP 

EO @EBBE?QHP PK =OOAOO PDA K>FA?PERA =??QN=?U KB PDA KO?EHHKIAPNU IAPDK@ =O = SDKHA, HAP =HKJA PK 

?KIL=NA EP PK =QO?QHP=PEKJ. &KSARAN, KJA OPQ@U PD=P ?KIL=NA@ PDA PSK IAPDK@O PK @ENA?P N=@E=H 

=NPANU  . IA=OQNAIAJP EJ ?DEH@NAJ BKQJ@ PD=P PDA KO?EHH=PKNU @ARE?A PD=P S=O QOA@ C=RA OEIEH=N 

NAOQHPO, SDEHA PDA =QO?QHP=PKNU IA=OQNAIAJPO SANA JKP JA=NHU =O O=PEOB=?PKNU 920:. 

2DA ,=PEKJ=H &ECD  HKK@ .NAOOQNA E@Q?=PEKJ .NKCN=I EJ PDA 3JEPA@ 1P=PAO NA?KIIAJ@O 

=QO?QHP=PEKJ =O PDA LNABANNA@ IAPDK@ KB  . IA=OQNAIAJP EJ ?DEH@NAJ =J@ =@KHAO?AJPO 921:. 2DA 

EQNKLA=J 1K?EAPU KB &ULANPAJOEKJ =HOK NA?KIIAJ@O =QO?QHP=PEKJ KRAN KO?EHHKIAPNU, ?EPEJC PDA 

H=PPAN IAPDK@fO DAPANKCAJAEPU =J@ H=?G KB PDKNKQCD PAOPEJC 922:. 2DA C=J=@E=J CQE@AHEJAO =NA HAOO 

@ABEJEPERA, =HHKSEJC BKN PDA QOA KB AEPDAN IAPDK@, >QP SEPD =QO?QHP=PEKJ PK >A QOA@ PK R=HE@=PA 

=>JKNI=H KO?EHHKIAPNE? R=HQAO 923:. 
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2.2.2 A-b5,a4o2y BP -o.i4o2i.( 

A IKNA NA?AJP @ARAHKLIAJP D=O NARKHQPEKJEVA@ PDA BEAH@ KB  . IA=OQNAIAJP. 'J 1962, PDA BENOP 

OAIE=QPKI=PE? =I>QH=PKNU >HKK@ LNAOOQNA IKJEPKN (A .+) S=O LQP PK QOA >U = CNKQL =P PDA 

3JERANOEPU KB C=HEBKNJE=, 1=J $N=J?EO?K 924:. 2DA @ARE?A ?KJOEOPA@ KB =J =NI ?QBB SKNJ >U PDA 

L=PEAJP =J@ = LKNP=>HA  . NA?KN@AN 5KNJ KRAN PDA ?KQNOA KB OARAN=H DKQNO =O PDA L=PEAJP SAJP 

=>KQP DEO @=EHU HEBA, PDA ?QBB EJBH=PA@ =P NACQH=N EJPANR=HO, =J@ PDA  . S=O @APANIEJA@ =J@ OPKNA@ EJ 

PDA NA?KN@AN BKN H=PAN =J=HUOEO. 1EJ?A PDAJ PDA @ARE?A D=O >AAJ IK@ANJEVA@1, >QP PDA BQJ@=IAJP=H 

E@A=, =J@ EPO =@R=JP=CAO KRAN PDA ?=OQ=H IAPDK@O D=RA NAI=EJA@ PDA O=IA: SDEHA LNAREKQOHU,  . 

S=O KJHU IA=OQNA@ EJ PDA DKOLEP=H, = OAPPEJC SDE?D ?=J =NPEBE?E=HHU N=EOA KN HKSAN PDA L=PEAJPfO  . 

(SDEPA-?K=P DULANPAJOEKJ =J@ I=OGA@ DULANPAJOEKJ, NAOLA?PERAHU), PDA A .+ P=GAO IQHPELHA 

NA?KN@EJCO PDNKQCDKQP PDA L=PEAJPfO @=U CAJAN=PEJC = PNQA NABHA?PEKJ KB DEO  .. 2DA A .+ =HOK 

?KHHA?PO KPDANSEOA EJ=??AOOE>HA EJBKNI=PEKJ, EJ?HQ@EJC JECDPPEIA  . =J@  . HK=@ (PDA LAN?AJP=CA 

KB  . NA=@EJCO > 95PD LAN?AJPEHA). 

 

2.2.3 ABPM 342&.(4)3 a.d ,i-i4a4io.3 

DQA PK EPO JQIANKQO =J@ BNAMQAJP NA?KN@EJCO (KBPAJ >30), A .+-IA=OQNA@  . =HHKSO BKN PDA 

@APA?PEKJ KB OI=HHAN ?D=JCAO EJ  .. C=OQ=H  ., KJ PDA KPDAN D=J@, NAHEAO KJ = IEJEIQI KB KJHU 3 

IA=OQNAO PK @E=CJKOA DULANPAJOEKJ, =J@ @KAO JKP =HHKS BKN OPN=PEBE?=PEKJ KB DECD  . EJPK OLA?EBE? 

=>JKNI=HEPEAO. 

AO IAJPEKJA@, PDA A .+ =HOK NA?KN@O  . HK=@ (LAN?AJP=CA KB R=HQAO PD=P =NA =>KRA 

PDNAODKH@ R=HQAO KB DULANPAJOEKJ). 'J =@QHPO,  . HK=@ D=O >AAJ BKQJ@ PK >A IKNA LNA@E?PERA KB 

AJ@-KNC=J @=I=CA PD=J IA=J  . 925:. &ECD  . HK=@ EJ LNA-DULANPAJOERA =J@ DULANPAJOERA 

?DEH@NAJ =??AHAN=PAO NAJ=H @=I=CA, =HPDKQCD EP @KAO JKP @ENA?PHU ?KJPNE>QPA PK *4& 926, 27:. 2DA 

PDNAODKH@O =J@ HK=@O BKN A=?D PULA KB DULANPAJOEKJ =NA HEOPA@ EJ 2=>HA 1. 
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��5DAJ BENOP @AREOA@, PDA LKNP=>HA  . NA?KN@AN EJ?HQ@A@ = IE?NKLDKJA, PK IA=OQNA PDA 1 . =J@ D . QOEJC PDA 
)KNKPGKBB OKQJ@O. 2K@=U, PDA @ARE?A EO ?KILQPANEVA@ =J@ ?=H?QH=PAO  . QOEJC =J KO?EHHKIAPNE? =HCKNEPDI.�
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2=>HA 1: AIANE?=J &A=NP AOOK?E=PEKJ OP=CEJC KB ?=OQ=H =J@ =I>QH=PKNU  . EJ ?DEH@NAJ 

C9.ss6360.t6on C.sA.9 B& 
M2.n A:/A9.torD (B& 

.n1/or DB& (1.D, n645t, or 
245r) 

(B& .n1/or DB& 9o.1 
(%) (1.D, n645t, or 245r) 

Nor:.9 B& <90PD %PEHA <95PD %PEHA <25 
,56t2 0o.t H)N ≥95PD %PEHA <95PD %PEHA <25 

&r25D=2rt2ns6on ≥90PD %PEHA KN 
>120/80II&C <95PD %PEHA ≥25 

M.s821 5D=2rt2ns6on <95PD %PEHA >95PD %PEHA ≥25 
A:/A9.torD H)N >95PD %PEHA >95PD %PEHA ≥25-50 
(2B2r2 .:/A9.torD 
H)N >95PD %PEHA >95PD %PEHA >50 

%t52r: 
Non-B& 16==6n4 (9IA=J @=UPEIA  .: c 9IA=J JECDPPEIA  .:)/IA=J @=UPEIA  . T 100 <10% 
 
Fi(52& 2. +:7 B' B7D57nF;l7 F:D7E:Al6E 3n6 lA36E 8AD 735: 8AD? A8 :KB7DF7nE;An. C3EG3l B' H3lG7E 43E76 
An N3F;An3l  ;9: B' E6G53F;An 'DA9D3? +3Ek FAD57 nAD?3F;H7 63F3 1212. AB' 3n6 B' lA36 H3lG7E 
43E76 An F:7 A?7D;53n  73DF AEEA5;3F;AnE nAD?3F;H7 63F3 1282.  
 

 

A .+ @=P= EO AR=HQ=PA@ EJ PDNAA S=UO: @=UPEIA R=HQAO =HKJA, JECDPPEIA R=HQAO =HKJA, =J@ 

PDA ?QIQH=PERA 24-DKQN R=HQAO.  A?=QOA  . JKNI=HHU @ELO @QNEJC PDA JECDP, PDA DULANPAJOEKJ 

PDNAODKH@O =NA @EBBANAJP BKN A=?D KB PDA PDNAA LANEK@O KB PEIA AT=IEJA@. 2DAOA PDNAODKH@O SANA 

@ARAHKLA@ QOEJC PDA @=P= BNKI = H=NCA-O?=HA OPQ@U KB JKNIKPAJOERA =J@ DULANPAJOERA =@QHPO 929:: 

PDAU @ABEJA DULANPAJOEKJ =O >135/85 II&C BKN 24-DKQN A .+, >140/90 II&C BKN @=UPEIA 

A .+, =J@ >125/75 II&C BKN JECDPPEIA A .+. 'J ?DEH@NAJ, PDA DULANPAJOEKJ PDNAODKH@ EO PDA 

95PD LAN?AJPEHA BKN PDA NAOLA?PERA LANEK@ KB PEIA >AEJC ?KJOE@ANA@.  A?=QOA KB PDA IKQJPEJC 

ARE@AJ?A PD=P  . HK=@ EO OECJEBE?=JP EJ EJBHQAJ?EJC AJ@-KNC=J @=I=CA, EP EO JKS >AEJC ?KJOE@ANA@ 

EJ ?KJFQJ?PEKJ SEPD IA=J  . PK @APANIEJA PDA JAA@ BKN BQNPDAN PAOPO KN PNA=PIAJP.  

'J?NA=OEJCHU, A .+ EO >AEJC QOA@ EJ ?HEJE?=H =J@ NAOA=N?D OAPPEJCO. 2DA AIANE?=J &A=NP 

AOOK?E=PEKJ NA?KIIAJ@O PDA QOA KB A .+ EJ PDA @E=CJKOEO =J@ ?KJBENI=PEKJ KB DULANPAJOEKJ EJ 

?DEH@NAJ, =J@ BKN PDA IA=OQNAIAJP KB  . R=NE=>EHEPU 930:.  

'J KQN KSJ NAOA=N?D OPQ@EAO, SA D=RA K>OANRA@ PDA BAS, >QP EILKNP=JP, HEIEP=PEKJO KB 

A .+, L=NPE?QH=NHU EJ EPO QOA EJ LA@E=PNE? LKLQH=PEKJO. -BPAJ, PDA ?QBB EO QJ?KIBKNP=>HA, OK PD=P 

SDAJ EJBH=PEJC, PDA ?DEH@ D=O = PAJ@AJ?U PK IKRA =NKQJ@. ET?AOOERA IKPEKJ I=U EJR=HE@=PA PDA 

A .+fO NA=@EJC, =J@ EB PDANA =NA PKK BAS R=HE@ NA=@EJCO, PDA L=PEAJP @=P= I=U JKP >A AHECE>HA BKN 

EJ?HQOEKJ EJ PDA =J=HUOAO (EJ KN@AN PK >A QOA@, ≥75% KB PDA PKP=H NA=@EJCO IQOP >A R=HE@). 2DA 
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@EO?KIBKNP ?=QOA@ >U PDA ?QBB =HOK =BBA?PO PDA L=PEAJPfO =>EHEPU PK OHAAL, NA@Q?EJC PDA A .+fO 

LKPAJPE=H PK ?=LPQNA JECDPPEIA NA=@EJCO. $EJ=HHU, EP EO =P PDA @EO?NAPEKJ KB PDA L=PEAJP SD=P 

IA@E?=PEKJO DA P=GAO, SD=P ?=BBAEJA- =J@ OQC=N-NE?D BKK@O DA ?KJOQIAO, =J@ SD=P LDUOE?=HHU KN 

AIKPEKJ=H =?PEREPEAO DA AJC=CAO EJ; =HH KB PDAOA B=?PKNO ?=J =BBA?P PDA  . NA=@EJCO, =J@ SDEHA PDA 

L=PEAJP EO AJ?KQN=CA@ PK BEHH KQP = BKNI EJ@E?=PEJC SDAPDAN PDAOA B=?PKNO SANA LNAOAJP, KBPAJ, PDAU 

=NA JKP P=GAJ EJPK ?KJOE@AN=PEKJ =P PDA PEIA KB =J=HUOEO. 

 
 
2.2.4 A33ocia4io.3 b&47&&. ABPM 6a,5&3 a.d ,&f4 6&.42ic5,a2 -a33 (LVM) & ca2o4id i.4i-a 
-&dia 4)ick.&33 (cIM ) 
 
 

A .+ IA=OQNAO =O = SDKHA =NA IKNA OPNKJCHU =OOK?E=PA@ SEPD *4+ =J@ ?'+2 (PSK =??ALPA@ 

IA=OQNAO KB ?=N@EKR=O?QH=N DA=HPD EJ UKQPD) PD=J EO ?=OQ=H  . 931, 32:. AS=GA  . R=NE=>EHEPU, = 

IA=OQNA K>P=EJ=>HA KJHU QOEJC A .+, EO =OOK?E=PA@ SEPD =H>QIEJQNE=, EJ?NA=OA@ *4+', =J@ 

PDE?GAJA@ ?'+2 933, 34:. 

,K?PQNJ=H  . EO = OECJEBE?=JP NEOG B=?PKN BKN ?=N@EKR=O?QH=N-NAH=PA@ IKNP=HEPU =J@ 

IKN>E@EPU, EJ >KPD DULANPAJOERA =J@ CAJAN=H =@QHP LKLQH=PEKJO. EHAR=PA@ JK?PQNJ=H  . c EJ KPDAN 

SKN@O, =J EJ=@AMQ=PA NA@Q?PEKJ KB JK?PQNJ=H  . (JKJ-@ELLEJC) c EO =OOK?E=PA@ SEPD ?AJPN=H =KNPE? 

OPEBBJAOO EJ L=PEAJPO SEPD DULANPAJOEKJ 935:. +E?NK=H>QIEJQNE= (= IA=OQNA KB NAJ=H @EOA=OA) EO 

=HOK IKNA ?KIIKJ EJ JKJ-@ELLANO 936:. AHPANJ=PERAHU, dATPNAIA @ELLEJCe, ?D=N=?PANEVA@ >U = 

@A?NA=OA EJ JK?PQNJ=H  . >U >20%, EO =OOK?E=PA@ SEPD JANRKQO PEOOQA @=I=CA =J@ IUK?=N@E=H 

EO?DAIE= 936:. 

 
2.3 %At0o:2s o3 5D=2rt2ns6on 
 

2.3.1 Ca2diac da-a(& 
 

'J ?DEH@NAJ =J@ =@KHAO?AJPO, *4& EO PDA IKOP ?KIIKJ BKNI KB AJ@-KNC=J @=I=CA NAOQHPEJC BNKI 

AHAR=PA@  ., K??QNNEJC EJ IKNA PD=J 30% KB ?DEH@NAJ SEPD DULANPAJOEKJ 927:. &KSARAN, PDA NKHA 

KB  . EJ PDA I=JEBAOP=PEKJ KB *4& EO QJ?HA=N, =O =NA PDA IA@E=PEJC ABBA?PO KB B=?PKNO OQ?D =O 

=@ELKOEPU, N=?A, =J@ CAJAPE?O. 2DEO PKLE? EO ATLHKNA@ EJ @ALPD EJ CD=LPAN 3. 

EHAR=PA@  . ?=J =HOK NAOQHP EJ =J EJ?NA=OA@ ?=NKPE@ EJPEI= IA@E=H PDE?GJAOO (?'+2) EJ 

UKQPD 937:. 1P=>KQHE AP =H. D=RA @APANIEJA@ PD=P K>AOA ?DEH@NAJ =NA IKNA =P NEOG BKN @ARAHKLEJC 

EJ?NA=OA@ ?'+2 EJ ?DEH@DKK@ 912:. 912:. 'J JKNI=H ?DEH@NAJ, ?'+2 EO =NKQJ@ 400 µI, =J@ =P 

?'+2 HARAHO KRAN 900 µI, ?DEH@NAJ D=RA EJ?NA=OA@ NEOG KB BQPQNA =PDANKO?HANKOEO 938, 39:. 
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&KSARAN, OPQ@EAO D=RA BKQJ@ PD=P ?DEH@DKK@ K>AOEPU EO JKP OECJEBE?=JPHU =OOK?E=PA@ SEPD ?'+2 EJ 

=@QHPDKK@ 940:.  

'J =@QHPO, ?'+2 D=O AIANCA@ =O = I=NGAN KB A=NHU =PDANKO?HANKOEO =J@ = D=N>EJCAN KB 

OANEKQO ?=N@EKR=O?QH=N L=PDKHKCEAO. AHPDKQCD AHAR=PA@ ?'+2 EO LNA@E?PERA KB ?=N@EKR=O?QH=N 

ARAJPO, =??KQJPEJC BKN ?'+2 @E@ JKP EILNKRA NEOG OPN=PEBE?=PEKJ EJ EJ@ERE@Q=HO 941, 42:. 

 
2.3.2 R&.a, da-a(& 
 

)E@JAU BQJ?PEKJ EO IKOP =??QN=PAHU IA=OQNA@ >U @APANIEJEJC PDA CHKIANQH=N BEHPN=PEKJ N=PA 

(%$0). 2DA CKH@ OP=J@=N@ IAPDK@ KB IA=OQNEJC = L=PEAJPfO %$0 EO PK EJFA?P DEI/DAN SEPD =J EJANP 

?KILKQJ@ PD=P EO JAEPDAN OA?NAPA@ JKN NA=>OKN>A@ >U PDA GE@JAU KN KPDAN KNC=J.  U IA=OQNEJC PDA 

?KJ?AJPN=PEKJO KB O=E@ ?KILKQJ@ EJ PDA >HKK@ =J@ PDA QNEJA, PDA %$0 (NAJ=H ?HA=N=J?A KB PDA 

OQ>OP=J?A) ?=J >A ?=H?QH=PA@.  A?=QOA CKH@ OP=J@=N@ %$0 IA=OQNAIAJP EO ?QI>ANOKIA =J@ PEIA 

?KJOQIEJC, = OQNNKC=PA I=NGAN KB %$0 EO IKOP ?KIIKJHU QOA@: PDA IA=OQNAIAJP KB OANQI 

?NA=PEJEJA (1CN) ?KJ?AJPN=PEKJO NABHA?PO %$0, OEJ?A EP EO BEHPANA@ >U PDA GE@JAU =J@ NABHA?PO NAJ=H 

?HA=N=J?A. &KSARAN, 1CN ?KJ?AJPN=PEKJO I=U >A EJBHQAJ?A@ >U OARAN=H B=?PKNO, OQ?D =O =CA, 

IQO?HA I=OO, =J@ @EAP, EJ@ALAJ@AJP KB NAJ=H BQJ?PEKJ 943:. +KNA NA?AJPHU, CUOP=PEJ C EO C=EJEJC 

B=RKN =O =J AJ@KCAJKQO IA=OQNA KB %$0. CUOP=PEJ C EO = ?UOPAEJA LNKPAEJ=OA EJDE>EPKN PD=P EO 

OUJPDAOEVA@ >U =HH JQ?HA=PA@ ?AHHO. CUOP=PEJ C EO ?HA=NA@ BNKI PDA >K@U >U CHKIANQH=N BEHPN=PEKJ, 

>QP EO JKP OA?NAPA@ >U PDA GE@JAU. A NA?AJP IAP=-=J=HUOEO ODKSA@ PD=P CUOP=PEJ C EO = OQLANEKN 

IAPDK@ KB AOPEI=PEJC KB %$0, =O ?KIL=NA@ PK 1CN 943:. 

 

2.4 B& r24A9.t6on 
 

 ABKNA @EO?QOOEJC PDA HEBAOPUHA =J@ AJRENKJIAJP=H B=?PKNO PD=P ?KJPNE>QPA PK DULANPAJOEKJ, EP EO 

EILKNP=JP PK QJ@ANOP=J@ DKS  . EO JKNI=HHU NACQH=PA@. 2DEO OA?PEKJ EO = >NEAB KRANREAS KB PDA 

?AJPN=H, NAJ=H =J@ DKNIKJ=H LDUOEKHKCU KB  . NACQH=PEKJ. 

 

2.4.1 A54o.o-ic .&26o53 3y34&- (ANS)--&dia4&d BP 2&(5,a4io. a.d a33ocia4&d pa4)o,o(i&3 
 

AHPDKQCD PDA GE@JAUO =NA ?KJOE@ANA@ PDA LNEI=NU NACQH=PKNO KB  ., PDA A,1 c NAOLKJOE>HA BKN 

?=QOEJC dJAQNKCAJE?e DULANPAJOEKJ c LH=UO = REP=H L=NP EJ PDA I=EJPAJ=J?A KB JKNI=H  .. 5EPDEJ 

PDA A,1, PDA OUIL=PDAPE? =J@ L=N=OUIL=PDAPE? >N=J?DAO D=RA NKHAO EJ >KPD =?QPA =J@ ?DNKJE? 

?KJPNKH KB ?EN?QH=PEKJ; PDA A,1 ?=J MQE?GHU =@FQOP  . =??KN@EJC PK >AD=REKQN=H, AIKPEKJ=H, =J@ 

LDUOEKHKCE?=H OPNAOOAO, =J@ EO NAOLKJOE>HA BKN GAALEJC  . =P = CERAJ OAP LKEJP EJ PDA HKJC-NQJ 944:. 
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2DA L=N=OUIL=PDAPE? =NI EJJANR=PAO PDA DA=NP RE= PDA R=C=H JANRA, SDEHA PDA OUIL=PDAPE? =NI EO 

IKNA >NK=@HU NACQH=PKNU, EJJANR=PEJC PDA DA=NP, >HKK@ RAOOAHO, GE@JAUO, =J@ =@NAJ=H IA@QHH= 944:. 

 =NKNA?ALPKNO =NA IA?D=JKNA?ALPKNO PD=P @APA?P PDA OPNAP?DEJC KN ?KHH=LOEJC KB =NPANE=H 

S=HHO EJ@E?=PERA KB ?D=JCAO EJ PDA =NPANE=H  .. 'J NAOLKJOA, EJ SD=P EO GJKSJ =O PDA >=NKNABHAT, 

>=NKNA?ALPKNO PN=JOIEP =BBANAJP OECJ=HO PK PDA >N=EJ EJ KN@AN PK NAPQNJ PDA IA=J =NPANE=H LNAOOQNA 

(+A.) PK JKNI=H HARAHO.  =NKNA?ALPKNO ATEOP EJ PSK R=NE=JPO: DECD-LNAOOQNA =NPANE=H >=NKNA?ALPKNO 

=J@ HKS-LNAOOQNA >=NKNA?ALPKNO, SDE?D @EBBAN >=OA@ KJ PDAEN NAOLKJOA OPEIQHE. *KS-LNAOOQNA 

>=NKNA?ALPKNO, KN RKHQIA NA?ALPKNO, =NA HK?=PA@ EJ H=NCA OUOPAIE? =J@ LQHIKJ=NU RAEJO =J@ PDA 

?D=I>ANO KB PDA DA=NP, IKOP EILKNP=JPHU PDA NECDP =J@ HABP =PNE=, =J@ =NA PNECCANA@ EJ EJOP=J?AO KB 

EJ=@AMQ=PA >HKK@ RKHQIA KN >HKK@ LNAOOQNA. -B JKPA, EJ NAOLKJOA PK EJ?NA=OA@ ?AJPN=H RAJKQO 

LNAOOQNA, PDA RKHQIA NA?ALPKNO EJ PDA HABP =PNEQI CAJAN=PA = NABHAT P=?DU?=N@E=. 'J ?KJPN=OP, DECD-

LNAOOQNA =NPANE=H >=NKNA?ALPKNO, =O PDAEN J=IA OQCCAOPO, =NA =?PER=PA@ SDAJ  . AT?AA@O = @ABEJA@ 

PDNAODKH@. 2DA IKOP EJBHQAJPE=H =NPANE=H >=NKNA?ALPKNO =NA HK?=PA@ EJ PDA ?=NKPE@ OEJQO =J@ =KNPE? 

=N?D, =J@ KJHU PDEO PULA KB >=NKNA?ALPKNO ?=J N=LE@HU NACQH=PA +A. 945:. 

CD=JCAO EJ  . PNECCAN = ?=O?=@A KB ARAJPO. 'B, BKN EJOP=J?A, PDANA EO = OQ>OP=JPE=H @A?NA=OA 

EJ =PNE=H BEHHEJC, RKHQIA >=NKNA?ALPKNO SEHH PN=JOIEP OECJ=HO PK PDA >N=EJ. AO = NAOQHP, RAJKQO 

OIKKPD IQO?HA PKJA SEHH EJ?NA=OA =J@ =JPE@EQNAPE? DKNIKJA (AD&) SEHH >A NAHA=OA@ BNKI PDA 

JAQNKDULKLDUOEO 946:.  A?=QOA KB PDEO @Q=H L=PDS=U KB NACQH=PEKJ, EP D=O >AAJ OQCCAOPA@ PD=P 

OUIL=PDAPE? ABBANAJPO =NA NAOLKJOE>HA BKN >KPD ODKNP-PANI (?D=JCAO EJ NAOEOP=J?A) =J@ HKJC-PANI 

(?D=JCAO EJ >HKK@ RKHQIA)  . =HPAN=PEKJO. 

&A=NP N=PA (&0) EO ?KJPNKHHA@ >U PDA OEJK=PNE=H (1A) JK@A, HK?=PA@ EJ PDA NECDP =PNEQI. 

2N=@EPEKJ=H GJKSHA@CA D=O DAH@ PD=P ?D=JCAO EJ &0 =NA PDA NAOQHP KB NA?ELNK?=H ?D=JCAO EJ >KPD 

OUIL=PDAPE? =J@ L=N=OUIL=PDAPE? PKJA 947:. &KSARAN, PDEO D=O >AAJ ?=HHA@ EJPK MQAOPEKJ >U A=NHU 

ATLANEIAJPO SDE?D D=RA BKQJ@ PD=P OUIL=PDAPE? =J@ L=N=OUIL=PDAPE? OUOPAIO =NA EJ@ALAJ@AJPHU 

NAOLKJOE>HA BKN  . AHAR=PEKJO =J@ NA@Q?PEKJO, NAOLA?PERAHU 948:. -PDANO D=RA ODKSJ PD=P PDA 

OUIL=PDAPE? =J@ L=N=OUIL=PDAPE? OUOPAIO ?=J EJPAN=?P EJ@ENA?PHU, SEPD R=C=H (L=N=OUIL=PDAPE?) 

JANRA =?PEREPU KLLKOEJC DAECDPAJA@ OUIL=PDAPE? PKJA 949:. 

$KN HKJC-PANI NACQH=PEKJ, PDA BQJ?PEKJ KB PDA A,1 R=NEAO >U CAJ@AN =J@ =CA. 2DANA EO =HOK 

EJPAN-EJ@ERE@Q=H R=NE=PEKJ.  =OAHEJA IQO?HA OUIL=PDAPE? JANRA =?PEREPU (+1,A), PDA LNEI=NU 

EJ@AT KB OUIL=PDAPE? =?PEREPU, ?=J @EBBAN >APSAAJ JKNIKPAJOERA EJ@ERE@Q=HO >U =O IQ?D =O 5- PK 

10-BKH@ 950:. 'J =@QHPO, PDANA I=U =HOK >A CAJ@AN R=NE=>EHEPU. 'J IAJ, +1,A EO @ENA?PHU 
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LNKLKNPEKJ=H PK PKP=H LANELDAN=H NAOEOP=J?A =J@ EJRANOAHU LNKLKNPEKJ=H PK ?=N@E=? KQPLQP =J@ 

=@NAJANCE? OAJOEPEREPU, SDEHA EJ SKIAJ, PDKOA NAH=PEKJODELO D=RA JKP >AAJ LNKRAJ. 'J KH@AN IAJ 

=J@ SKIAJ, PDA =OOK?E=PEKJ >APSAAJ +1,A HARAH =J@  . EO OPNKJCAN, OQCCAOPEJC PD=P 

NALNK@Q?PERA DKNIKJAO I=U EIL=?P KJ PDA NAH=PEKJODEL. 2DEO I=U ATLH=EJ PDA EJ?NA=OA@ EJ?E@AJ?A 

KB DULANPAJOEKJ EJ LKOP-IAJKL=QO=H SKIAJ 950:. 'J =@@EPEKJ, PDANA EO IKQJPEJC ARE@AJ?A PD=P PDA 

OUIL=PDAPE? OUOPAI ATANPO EPO HKJC-PANI EJBHQAJ?A RE= NAJ=H OUIL=PDAPE? EJJANR=PEKJ =J@ ?KJPNKHO 

PDA NAHA=OA KB =@NAJANCE? DKNIKJAO PD=P NACQH=PA  . EJ PDA HKJC-PANI 951:. 

 =OAHEJA =?PEREPU KB >=NKOAJOEPERA JANRAO EO PDKQCDP >U OKIA PK >A PDA IKOP @APANIEJ=PERA 

B=?PKN BKN ?KJPNKHHEJC HKJC-PANI  . HARAHO, =J@ EO OUJ?DNKJEVA@ SEPD DA=NP N=PA =J@ NAOLEN=PEKJ 

944:. 5DEHA IEJQPA-PK-IEJQPA,  . R=NEAO PK =??KIIK@=PA OPNAOO =J@ >AD=REKQNO, QJ@AN JKNI=H 

?KJ@EPEKJO, HKJC-PANI OP=>EHEPU EO I=EJP=EJA@. +=JU OPQ@EAO D=RA NALKNPA@ PD=P >=NKNA?ALPKNO =NA 

EJRKHRA@ EJ OP=>EHEVEJC @=EHU  .; EJ KJA AHQ?E@=PKNU ATLANEIAJP, OEJK=KNPE? >=NKNA?ALPKN-

@AJANR=PA@ @KCO ATDE>EPA@ I=NGA@  . H=>EHEPU KRAN = 96-IEJQPA LANEK@ 952:. &KSARAN, PDA 

EILKNP=J?A KB >=NKNA?ALPKNO EJ OECJ=HHEJC HKJC-PANI DULANPAJOEKJ D=O >AAJ NALQ@E=PA@ BKN PDNAA 

NA=OKJO: BENOP, PDA =>EHEPU KB PDA JANRKQO OUOPAI PK I=EJP=EJ NACQH=N  . EO HEIEPA@, =J@ EP =HKJA 

?=JJKP LKOOE>HU >A NAOLKJOE>HA BKN I=EJP=EJEJC  . SEPDEJ OQ?D = HEIEPA@ N=JCA. 1A?KJ@, =NPANE=H 

>=NKNA?ALPKNO QJ@ANCK N=LE@ =@=LP=PEKJ, OK EP EO QJHEGAHU PD=P PDAU =NA EJRKHRA@ EJ HKJC-PANI 

NACQH=PEKJ 945:. 2DEN@, @AOPNQ?PEKJ KB PDA >=NKNA?ALPKNO @KAO JKP CNA=PHU =BBA?P +A. HARAHO 953:. 

'J?NA=OA@ OUIL=PDAPE? PKJA, NAOLKJOE>HA BKN PDA BECDP-KN-BHECDP NAOLKJOA, NAOQHPO EJ 

AHAR=PA@ ?=N@E=? KQPLQP =J@ &0. E=NHU DULANPAJOEKJ EO ?D=N=?PANEVA@ >U =J EJ?NA=OA EJ ?=N@E=? 

KQPLQP >QP JKNI=H LANELDAN=H NAOEOP=J?A, PANIA@ PDA dDULANGEJAPE? OP=PAe 954:. 'P EO LKOOE>HA PD=P 

PDEO @EOOK?E=PEKJ EO PDA NAOQHP KB OUIL=PDAPE? DULAN=?PER=PEKJ, SDE?D EJ?NA=OAO >KPD ?=N@E=? KQPLQP 

=J@ _-=@NAJANCE? OAJOEPEREPU, >HK?GEJC PDA JKNI=H ?KILAJO=PKNU R=OK@EH=PKNU NAOLKJOA EJ >HKK@ 

RAOOAHO 950:. 2DEO PDAKNU S=O OQLLKNPA@ >U PDA LNAOAJ?A KB EJ?NA=OA@ HARAHO KB ?=PA?DKH=IEJAO EJ 

>KN@ANHEJA DULANPAJOERA L=PEAJPO, OQCCAOPEJC N=LE@ =J@ EJ?AOO=JP BENEJC KB PDA JANRKQO OUOPAI 

954:. DAJANR=PEKJ KB OUIL=PDAPE? =BBANAJPO PK PDA DA=NP =>KHEODAO PDEO OP=PA 955:. 2DAOA L=PEAJPO 

D=RA =HOK >AAJ ODKSJ PK D=RA @A?NA=OA@ L=N=OUIL=PDAPE? =?PEREPU.  A?=QOA >KPD >N=J?DAO KB PDA 

A,1 =NA @ANACQH=PA@, PDEO OQCCAOPO PD=P PDA =APEKHKCU KB PDA DULANPAJOEKJ HEAO EJ PDA C,1 955:. 

 &ULANPAJOEKJ I=EJP=EJO EPOAHB: ATLKOQNA PK AHAR=PA@ OUIL=PDAPE? =?PER=PEKJ BKN HKJC 

LANEK@O KB PEIA @A?NA=OAO β-=@NAJANCE? OAJOEPEREPU EJ PDA DA=NP, =J@ LNKHKJCA@ AHAR=PA@  . ?=QOAO 

DULANPNKLDU KB PDA R=O?QH=N S=HH. 3J@AN PDAOA ?EN?QIOP=J?AO, =P NAOP, PDA >HKK@ RAOOAH HQIAJ EO 
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@A?NA=OA@, =J@ @QNEJC R=OK?KJOPNE?PEKJ, EP @A?NA=OAO PK =J ARAJ CNA=PAN @ACNAA. 'J =@@EPEKJ, 

R=O?QH=N NAOLKJOERAJAOO PK α- =J@ β-=J@NKCAJO I=U >A AHAR=PA@ 955:. AO DULANPAJOEKJ =@R=J?AO, 

OUIL=PDAPE? DULAN=?PEREPU EO HAOO ARE@AJP, E.A., =O PDA R=O?QH=N S=HH PDE?GAJO, EP P=GAO HAOO 

OUIL=PDAPE? =?PEREPU PK =?DEARA PDA O=IA DAECDPAJA@  . 955:. 'P EO LKOPQH=PA@ PD=P PDEO EO @QA PK 

EJ?NA=OA@ OAJOEPEREPU =J@ NAOLKJOERAJAOO KB PDA P=NCAP KNC=JO PK OUIL=PDAPE? @NERA 955:. 

 

2.4.2 Kid.&y--&dia4&d BP 2&(5,a4io., 4)& 2&.i.-a.(io4&.3i.-a,do34&2o.& 3y34&- (RAAS), a.d 
a33ocia4&d pa4)o,o(i&3 
 

2DA GE@JAUO =NA PDA IKOP EILKNP=JP KNC=J OUOPAI BKN PDA @APA?PEKJ =J@ NACQH=PEKJ KB  ., PDNKQCD 

BHQE@ DKIAKOP=OEO. 2DA @KIEJ=JP ?H=OO KB OUIL=PDAPE? ABBANAJPO c >=NKOAJOEPERA JANRAO c ?KJPNKHO 

NAJEJ OA?NAPEKJ, PQ>QH=N OK@EQI =>OKNLPEKJ, =J@ NAJ=H >HKK@ BHKS 944:. 'J 1972, %QUPKJ =J@ 

?KHHA=CQAO LNKLKOA@ PDA =?QPA LNAOOQNA-J=PNEQNAOEO NAH=PEKJODEL, >U SDE?D =JU OK@EQI EI>=H=J?A 

EO ?KQJPAN>=H=J?A@ >U = ?=O?=@A KB ARAJPO PD=P I=EJP=EJO PDA  . 956:. $KN EJOP=J?A, =J EJ?NA=OA EJ 

OK@EQI =>OKNLPEKJ EJ?NA=OAO PKP=H ATPN=?AHHQH=N BHQE@ (EC$) RKHQIA, EJ?NA=OEJC ?=N@E=? KQPLQP =J@ 

 .. -RAN = JQI>AN KB DKQNO KN @=UO, PDA AHAR=PA@  . EJ?NA=OAO O=HP KQPLQP, NAPQNJEJC PDA EC$ PK 

EPO JKNI=H HARAH. 2DA LNAOOQNA-J=PNEQNAOEO ?QNRA EO DA=REHU IK@QH=PA@ >U JAQNKDKNIKJ=H B=?PKNO, 

EJ?NA=OEJC  .fO NAOEOP=J?A PK ?D=JCA 956:. %QUPKJfO IK@AH S=O NARKHQPEKJ=NU =O EP ?D=HHAJCA@ PDA 

HKJC-DAH@ E@A= PD=P  . EO ?KJPNKHHA@ AT?HQOERAHU >U ?=N@E=? KQPLQP =J@ R=O?QH=N NAOEOP=J?A. 

&KNIKJ=H ?KJPNKH KB  . EO HK?=HEVA@ I=EJHU =P PDA LEPQEP=NU CH=J@ =J@ PDA =@NAJ=H CH=J@O, 

SDE?D OEP =PKL PDA GE@JAUO. 2DA NAJEJ-=JCEKPAJOEJ-=H@KOPANKJA OUOPAI (0AA1) EO NAOLKJOE>HA BKN 

OUOPAIE? ?KJPNKH KB BHQE@ =J@ AHA?PNKHUPA >=H=J?A, ABBA?PERAHU I=EJP=EJEJC  .. 0A?AJP OPQ@EAO D=RA 

=HOK AHQ?E@=PA@ PDA ATEOPAJ?A KB HK?=H PEOOQA 0AA1. 

2DANA EO OQ>OP=JPE=H ARE@AJ?A PD=P 0AA1 EI>=H=J?AO ?=J =BBA?P  ., =J@ PD=P @EONQLPEKJ KB 

PDA 0AA1 =TEO EO ?AJPN=H PK I=JU, PDKQCD JKP =HH, BKNIO KB DULANPAJOEKJ 957:. 'J N=PO, 

OLKJP=JAKQO DULANPAJOEKJ S=O ?QNA@ =BPAN EJBQOEKJ KB >HK?GANO KB =JCEKPAJOEJ '' (AJC ''), PDA 

I=EJ ABBA?PKN DKNIKJA KB PDA 0AA1 957:. $QNPDANIKNA, SDAJ =NA=O KB PDA >N=EJ ?KJP=EJEJC AJC 

'' NA?ALPKNO SANA HAOEKJA@, DULANPAJOEKJ S=O =PPAJQ=PA@ 957:. 2NE=HO KJ DQI=JO, EJ SDE?D L=PEAJPO 

SEPD *4& SANA PNA=PA@ SEPD AJC '' NA?ALPKN =JP=CKJEOPO D=RA UEAH@A@ B=RKN=>HA NAOQHPO 958:. 

 
2.4.3 A.(io4&.3io. II a.d a33ocia4&d pa4)o,o(i&3 
 

2DA FQTP=CHKIANQH=N ((%) ?AHHO KB PDA NAJ=H =BBANAJP =NPANEKHAO NAHA=OA NAJEJ, =J =OL=NPUH LNKPA=OA. 

'J =@@EPEKJ PK PDA JKNI=H LNKIKPAN NACEKJ, PDA NAJEJ CAJA D=O = NACQH=PKNU NACEKJ, SEPD PDA 
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LKPAJPE=H PK AEPDAN EJDE>EP KN AJD=J?A EPO PN=JO?NELPEKJ. 'P D=O >AAJ LNKLKOA@ PD=P REP=IEJ D3 I=U 

LH=U = NKHA EJ PDA @KSJ-NACQH=PEKJ KB NAJEJ PN=JO?NELPEKJ, =O PDA REP=IEJ D3 NA?ALPKN EO 

DKIKHKCKQO PK PDA NAPEJKE? =?E@ NA?ALPKN, SDE?D D=O >AAJ ODKSJ PK NA@Q?A 0AA1 =?PEREPU, 

NAOQHPEJC EJ HKSAN  . 959, 60:. 2DA =OOK?E=PEKJ >APSAAJ REP=IEJ D3 @ABE?EAJ?U =J@ DULANPAJOEKJ 

EO @EO?QOOA@ >NEABHU EJ CD=LPAN 2.5.1. 

0AJEJ EO AJ?K@A@ >U KJA CAJA, =J@ NAJEJ I0,A EO PN=JOH=PA@ EJPK PDA EJPANIA@E=PA 

LKHULALPE@A, LNALNKNAJEJ. 'J PDA (% ?AHH, PDA LNKLNKPAEJ EO ?HA=RA@ =J@ PDA =?PERA NAJEJ EO 

L=?G=CA@ EJPK OA?NAPKNU CN=JQHAO. 5DEHA =?PERA NAJEJ EO NAHA=OA@ KJHU EJ NAOLKJOA PK = OPEIQHQO, 

LNKNAJEJ EO NAHA=OA@ ?KJPEJQKQOHU. .NKNAJEJ ?=J EPOAHB >EJ@ PK PDA (LNK)NAJEJ NA?ALPKN 961: KN ?=J 

>A ?KJRANPA@ PK =?PERA NAJEJ >U ATPN=?AHHQH=N AJVUIAO 962:. AJCEKPAJOEJ '' ?=J =HOK >A LNK@Q?A@ 

@ENA?PHU BNKI PDA =JCEKPAJOEJKCAJ LNA?QNOKN >U = JQI>AN KB KPDAN AJVUIAO, EJ?HQ@EJC PEOOQA 

LH=OIEJKCAJ =?PER=PKN, ?=PDALOEJ %, =J@ PKJEJ 958:. 

+=JU B=?PKNO EJBHQAJ?A NAJEJ NAHA=OA, KJA KB SDE?D EO PDA PQ>QHKCHKIANQH=N BAA@>=?G 

HKKL, SDE?D =QPKNACQH=PAO NAJ=H >HKK@ BHKS. 2Q>QH=N ?DHKNE@A ?KJ?AJPN=PEKJ EO =J EJ@E?=PEKJ KB 

AT?AOOERA %$0. CDHKNE@A @AHERANA@ PK PDA I=?QH= @AJO= EJPAN=?PO SEPD PDA =@F=?AJP (% ?AHHO, 

OPEIQH=PEJC PDA NAHA=OA KB NAJEJ. 0AJEJ PDAJ EJ@Q?AO R=OK?KJOPNE?PEKJ EJ PDA NAJ=H =NPANU, NA@Q?EJC 

%$0, =J@ >NEJCEJC PDA OK@EQI ?DHKNE@A ?KJ?AJPN=PEKJ >=?G PK PDA OAP-LKEJP 959:. 2DA OUIL=PDAPE? 

JANRKQO OUOPAI ?=J =HOK ?=QOA NAJEJ NAHA=OA RE= _-=@NAJKNA?ALPKN-IA@E=PA@ ?A+. LNK@Q?PEKJ. 

'J PDA 0AA1 L=PDS=U, NAJEJ ?HA=RAO = ODKNP OACIAJP KBB KB =JCEKPAJOEJKCAJ, = LH=OI= 

LNKPAEJ, PK CAJAN=PA =JCEKPAJOEJ ' (AJC '). 5DEHA IKOP ?EN?QH=PEJC =JCEKPAJOEJKCAJ EO LNK@Q?A@ EJ 

PDA HERAN, EP EO =HOK NAHA=OA@ >U PDA DA=NP, GE@JAUO, =J@ =@ELKOA PEOOQA 962:. AJCEKPAJOEJ ?KJRANPEJC 

AJVUIA (ACE) =J@ ACE2, LNAOAJP EJ PDA HQJCO =J@ GE@JAUO NAOLA?PERAHU, PDAJ DU@NKHUVA AJC ' 

EJPK PDA >EKHKCE?=HHU =?PERA AJC '' 963:. 2DA ABBA?PO KB AJC '' =NA EIIA@E=PA.  AOE@AO EPO ABBA?PO 

KJ PDA DA=NP =J@ GE@JAU RE= =H@KOPANKJA NAHA=OA =J@ =JPE-J=PNEQNAOEO, AJC '' =?PO KJ PDA 

OUIL=PDAPE? JANRKQO OUOPAI, AJD=J?EJC ?ANA>N=H >HKK@ BHKS. 5EPD ?DNKJE? ATLKOQNA, AJC '' 

P=GAO KJ ?UPKGEJA-HEGA LNKLANPEAO, EJ?NA=OEJC ?AHH CNKSPD =J@ IECN=PEKJ, EC+ @ALKOEPEKJ, =J@ 

R=O?QH=N NAIK@AHHEJC 964:. 

AJC '' D=O PSK NA?ALPKNO, =JCEKPAJOEJ '' PULA 1 NA?ALPKN (A210) =J@ A220, SDE?D D=RA 

DAPANKCAJAKQO @EOPNE>QPEKJ PDNKQCDKQP PDA >K@U. A210 EO IKNA SE@AHU ATLNAOOA@ =J@ EO >AHEARA@ 

PK >A PDA LNEI=NU IA@E=PKN KB AJC ''fO  . NACQH=PKNU ABBA?PO 958, 65:. A210 EO BKQJ@ EJ PDA 

R=O?QH=N OUOPAI, =J@ SDAJ =?PER=PA@, ?=QOAO R=OK?KJOPNE?PEKJ; EJ PDA =@NAJ=H ?KNPAT, EP LNKILPO 
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=H@KOPANKJA NAHA=OA =J@ OK@EQI =>OKNLPEKJ; EJ PDA >N=EJ, EP EJ?NA=OAO  . PDNKQCD PDA OUIL=PDAPE? 

JANRKQO OUOPAI; EJ PDA GE@JAU, EP HA=@O PK NAJ=H R=OK?KJOPNE?PEKJ =J@ OK@EQI NA=>OKNLPEKJ 965:. 

A210 IA@E=PAO  . NACQH=PEKJ >U EJ?NA=OEJC LNKHEBAN=PEKJ KB R=O?QH=N OIKKPD IQO?HA ?AHHO, 

?KNKJ=NU AJ@KPDAHE=H ?AHHO, =J@ ?=N@EKIUK?UPAO, EILHE?=PEJC EP EJ R=NEKQO L=PDKHKCEAO OQ?D =O HABP 

RAJPNE?QH=N DULANPNKLDU (*4&) 958, 66:. A?PER=PA@ A210 =HOK HA=@O PK =?PER=PEKJ KB LNKPAEJ 

GEJ=OA C (.)C). .)C LDKOLDKNUH=PAO PUNKOEJA GEJ=OA =J@ IEPKCAJ-=?PER=PA@ LNKPAEJ GEJ=OA 

(+A.)) =J@ EJ@Q?AO PDA NAHA=OA KB EJPN=?AHHQH=N C=2+, EJ?NA=OEJC ?=N@E=? ?KJPN=?PEKJ. 

)JK?GKQP ATLANEIAJPO D=RA ODKSJ PD=P A220 I=U KLLKOA PDA ABBA?PO KB A210 958:. 

A220 EO LNAOAJP =P IQ?D DECDAN HARAHO PDNKQCDKQP BAP=H @ARAHKLIAJP PD=J EP EO @QNEJC =@QHPDKK@. 

'P EO QLNACQH=PA@ EJ DA=NP B=EHQNA, =J@ OGEJ =J@ JANRKQO OUOPAI HAOEKJO, =J@ =LLA=NO PK >A EJRKHRA@ 

EJ PDA ?KJPNKH KB ?AHH LNKHEBAN=PEKJ =J@ @EBBANAJPE=PEKJ 958:. A220 I=U =HOK ?KJPNE>QPA PK DA=NP 

@EOA=OA, CERAJ PD=P EP EO BKQJ@ EJ IQ?D DECDAN @AJOEPU EJ @EOA=OA@ PEOOQA PD=J EO A210 966:.  

 
2.4.4 Ca2diac co.42o, of BP, a42ia, .a42i52&4ic fac4o2 (ANF), a.d a33ocia4&d pa4)o,o(i&3 
 

2DA DA=NP EPOAHB EO =J AJ@K?NEJA CH=J@, LNK@Q?EJC = LKHULALPE@A DKNIKJA PD=P EO EJRKHRA@ EJ PDA 

IK@QH=PEKJ KB  .: =PNE=H J=PNEQNAPE? B=?PKN (A,$). 1A?NAPA@ >U =PNE=H IQO?HA ?AHHO, A,$ EJPAN=?PO 

SEPD PDA KPDAN  .-NACQH=PEKJ IA?D=JEOIO 967, 68:. 

A,$ EO NAHA=OA@ EJ PEIAO KB AHAR=PA@ ?=N@E=? BEHHEJC, =J@ EO EILKNP=JP EJ ?KQJPAN=?PEJC 

OP=PAO KB RKHQIA ATL=JOEKJ, ?KJCAOPERA DA=NP B=EHQNA, NAJ=H B=EHQNA, =J@ DULANPAJOEKJ 969, 70:. 

A,$ EO = @EQNAPE?, AJD=J?EJC PDA GE@JAUfO OK@EQI AT?NAPEKJ =J@ NA@Q?EJC =NPANE=H LNAOOQNA 971:. 

A,$ NA?ALPKNO D=RA >AAJ E@AJPEBEA@ EJ = JQI>AN KB PEOOQAO SDANA PDA LALPE@A ATANPO EPO ABBA?P: 

OIKKPD IQO?HA ?AHHO KB PDA R=O?QH=PQNA, IAO=JCE=H ?AHHO KB PDA NAJ=H CHKIANQHQO, NAJ=H L=LEHH= 

?AHHO, =@NAJ=H ?AHHO, =J@ = JQI>AN KB NACEKJO KB PDA >N=EJ, EJ?HQ@EJC PDA LEPQEP=NU CH=J@ 970:. 

'J PDA GE@JAUO, A,$ OPEIQH=PAO =J EJ?NA=OA EJ %$0, >U EJ?NA=OEJC DU@NKOP=PE? LNAOOQNA 

=J@ PDA BEHPN=PEKJ ?KABBE?EAJP. 2DA BKNIAN ABBA?P EO PDKQCDP PK >A RE= EJ?NA=OA@ ABBANAJP =NPANEKHA 

NAOEOP=J?A =J@ @A?NA=OA@ =BBANAJP =NPANEKHA NAOEOP=J?A; PDA H=PPAN ABBA?P EO LKKNHU QJ@ANOPKK@ 970:. 

A,$ =HOK EJ?NA=OAO >HKK@ BHKS PDNKQCD PDA EJJAN IA@QHH= =J@ L=LEHH=, @A?NA=OEJC DULANPKJE?EPU 

EJ PDA IA@QHH=NU EJPANOPEPEQI, ABBA?PERAHU HA=@EJC PK EJ?NA=OA@ S=PAN AT?NAPEKJ 970:. 'P EO QJ?HA=N 

SDAPDAN A,$ D=O = NKHA EJ @ENA?PHU =HPANEJC ,= =>OKNLPEKJ EJ PDA PQ>QH=N ALEPDAHE=H ?AHHO. 

A,$ =HOK D=O R=OK@EH=PKNU ABBA?PO, >U ?=QOEJC (=) R=OKNAH=T=PEKJ EJ RAEJO, @A?NA=OEJC 

RAJKQO NAPQNJ =J@ (>) BHQE@ KQPBHKS BNKI >HKK@ RAOOAHO 970:. 'J PDA LEPQEP=NU CH=J@, A,$ >HK?GO 
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PDA NAHA=OA KB =H@KOPANKJA, NAJEJ, R=OKLNAOOEJ, =J@ KPDAN DKNIKJAO. 'J =@@EPEKJ A,$ D=O =HOK 

>AAJ ODKSJ PK IK@QH=PA PDA BENEJC N=PAO KB JAQNKJO EJ PDA C,1, NA@Q?EJC  . 970, 72:. 

 

2.5 F.0tors t5.t 0ontr6/At2 to 5D=2rt2ns6on .n1 L+H 
 

4=NEKQO HEBAOPUHA, CAJAPE?, =J@ LDUOE?=H B=?PKNO OPNKJCHU ?KJPNE>QPA PK PDA @ARAHKLIAJP KB 

DULANPAJOEKJ =J@ *4& EJ UKQPD, >U EJPANBANEJC SEPD PDA NACQH=PKNU IA?D=JEOIO, AEPDAN @ENA?PHU KN 

EJ@ENA?PHU. 1ARAN=H KB PDA IKOP EILKNP=JP ?KJPNE>QPEJC B=?PKNO =NA @EO?QOOA@ >AHKS. 

 
 

2.5.1 Di&4 
 

2DA IKOP =??QN=PA IAPDK@ KB =OOAOOEJC @EAP=NU OK@EQI EJP=GA EO PK ?KJ@Q?P = 24-DKQN QNEJA 

?KHHA?PEKJ. 'J ?DEH@NAJ =J@ =@KHAO?AJPO, OK@EQI EJP=GA EO OECJEBE?=JPHU =OOK?E=PA@ SEPD AHAR=PA@ 

1 .. 2DA NAH=PEKJODEL NAI=EJO OECJEBE?=JP ARAJ =BPAN ?KJPNKHHEJC BKN ?KJBKQJ@EJC B=?PKNO 973:. A 

IAP=-=J=HUOEO KB 11 LA@E=PNE? OPQ@EAO ODKSA@ PD=P BKN A=?D NA@Q?PEKJ KB 1C KB OK@EQI LAN @=U, 

1 . @NKLO >U 0.4 II &C, = IK@AOP >QP EILKNP=JP @A?NA=OA 974:. 

1=HP EJP=GA EO =HOK NAH=PA@ PK OKBP @NEJG ?KJOQILPEKJ EJ UKQPD. 'J ?DEH@NAJ, OK@EQI 

?KJOQILPEKJ EO = I=FKN @APANIEJ=JP KB BHQE@ ?KJOQILPEKJ, =J@ OKBP @NEJGO =NA = OECJEBE?=JP OKQN?A 

KB >KPD BHQE@O =J@ ?=HKNEAO 975, 76:. A??KN@EJC PK KJA OPQ@U, ?DEH@NAJ SDK ?QP PDAEN O=HP EJP=GA EJ 

D=HB, PK NA?KIIAJ@A@ HARAHO, D=@ OECJEBE?=JPHU NA@Q?A@ PKP=H BHQE@ =J@ OKBP @NEJG ?KJOQILPEKJ 

975:. 'P D=O >AAJ BKQJ@ PD=P SDEHA O=HP NA@Q?PEKJ EO DECDHU >AJABE?E=H, ?=HKNEA NAOPNE?PEKJ =HKJA D=O 

JK EJ@ALAJ@AJP ABBA?P KJ  . EJ =@QHPO 977:. 2DEO I=U OQCCAOP PD=P @AHAPANEKQO ABBA?PO KB OKBP 

@NEJGO =NA H=NCAHU ?KJPNE>QPA@ >U EJ?NA=OA@ O=HP EJP=GA. 'JPANAOPEJCHU, PDA OAJOEPEREPU KB  . PK 

OK@EQI EO IK@QH=PA@ >U SAECDP HKOO, SEPD K>AOA EJ@ERE@Q=HO >AEJC =P PDA CNA=PAOP OAJOEPEREPU 978:. 

+KOP OPQ@EAO D=RA BKQJ@ = OECJEBE?=JP =J@ EJ@ALAJ@AJP =OOK?E=PEKJ >APSAAJ *4+ =J@ 

QNEJ=NU OK@EQI AT?NAPEKJ, EJ DULANPAJOERA L=PEAJPO 979:. 2DEO EO ATLA?PA@, =O OK@EQI JKP KJHU 

EJ?NA=OAO S=PAN NAPAJPEKJ, >QP EP =HOK LNK@Q?AO =J AJD=J?A@ LNAOOQNA NAOLKJOA PK JKNALEJALDNEJA 

=J@ AJC '', EJ?NA=OEJC OUIL=PDAPE? PKJA 979:. &KSARAN, LNAREKQO OPQ@EAO KJ PDEO PKLE? D=RA >AAJ 

EJ?KJOEOPAJP, LKOOE>HU @QA PK @EBBANAJ?AO EJ OPQ@U @AOECJO. $KN AT=ILHA, EJ PDA $N=IEJCD=I &A=NP 

1PQ@U, PDA =OOK?E=PEKJ >APSAAJ *4+ =J@ QNEJA OK@EQI PK ?NA=PEJEJA ?KJ?AJPN=PEKJ S=O JKP BKQJ@ 

PK >A OECJEBE?=JP 980:. 2DA 3.1., C=J=@E=J, =J@ EQNKLA=J 1K?EAPEAO KB &ULANPAJOEKJ NA?KIIAJ@ 

HEIEPEJC OK@EQI EJP=GA =O = HEBAOPUHA ?D=JCA PK ?KI>=P SE@AOLNA=@ DULANPAJOEKJ 981-83:. 

4EP=IEJ D @ABE?EAJ?U EO = ?KIIKJ BEJ@EJC EJ L=PEAJPO SEPD AOOAJPE=H DULANPAJOEKJ. 'J 

=@QHPO, OANQI REP=IEJ D HARAHO, SANA EJRANOAHU NAH=PA@ PK *4+ 984:. -JA ATLH=J=PEKJ EO PD=P 
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REP=IEJ D OQLLNAOOAO PDA NAJEJ-=JCEKPAJOEJ-=H@KOPANKJA L=PDS=U =J@ EO EJPACN=H PK PDA EJDE>EPEKJ 

KB R=NEKQO LNK-DULANPAJOERA L=PDS=UO EJ ?=N@EKIUK?UPAO; SDAJ REP=IEJ D EO JKP LNAOAJP, 

?=N@EKIUK?UPAO CNKS QJ?KJPNKHH=>HU 984:. &KSARAN, EJ UKQPD, =?PER=PA@ REP=IEJ D HARAHO @E@ JKP 

@EBBAN >APSAAJ OARANEPEAO KB DULANPAJOEKJ, *4+', KN ?'+2 985:. 2DEO I=U >A >A?=QOA =JKPDAN 

L=PDS=U S=O NAOLKJOE>HA, KN PD=P REP=IEJ D EO JKP =OOK?E=PA@ SEPD PDKOA =>JKNI=HEPEAO. 'P EO =HOK 

QJ?HA=N SDAPDAN PDA LNA@E?PERA LNKLANPEAO KB REP=IEJ D SANA @EBBANAJP EJ =@QHPO =J@ UKQPD >A?=QOA 

KB @EBBANAJ?AO EJ PDA LKLQH=PEKJO, KN EB PDA KNC=J @=I=CA IA=OQNAO SANA @ABEJA@ @EBBANAJPHU. 

A ?HEJE?=H PNE=H EJ JKNIKPAJOERA =@QHPO BKQJ@ PD=P = @EAP NE?D EJ BNQEPO, RACAP=>HAO, HKS-B=P 

@=ENU LNK@Q?PO, =J@ HKS EJ O=PQN=PA@ =J@ PKP=H B=P, OECJEBE?=JPHU NA@Q?A@ 1 . =J@ D . 986:. 

 

2.5.2 G&.&4ic3 
 

$=IEHE=H =CCNAC=PEKJ KB >HKK@ LNAOOQNA >APSAAJ L=NAJPO =J@ ?DEH@NAJ, =J@ >APSAAJ OE>HEJCO, D=O 

>AAJ ODKSJ EJ I=JU OPQ@EAO 987-89:. A CAJAPE? >=OEO BKN PDAOA =OOK?E=PEKJO D=O >AAJ LNKLKOA@, =O 

CAJAPE? HK?E BKN DULANPAJOEKJ EJ UKQPD D=RA >AAJ E@AJPEBEA@ 990, 91:. AJ 'P=HE=J OPQ@U BKQJ@ PD=P 

=HHAHE? R=NE=JPO KB 0AA1 CAJAO ?=NNU = OI=HH NEOG KB @ARAHKLEJC DULANPAJOEKJ 992:. E=NHU 

DULANPAJOEKJ O?NAAJEJC EJ CAJAPE?=HHU =P-NEOG UKQPD I=U >A = RE=>HA KLPEKJ. CKI>EJ=PEKJO KB 

CAJAPE? =J@ AJRENKJIAJP=H B=?PKNO HEGAHU EIL=?P DULANPAJOEKJ NEOG; EJ B=?P, B=IEHE=H K>AOEPU, =J 

EILKNP=JP NEOG B=?PKN BKN DULANPAJOEKJ, I=U LH=U PDA IKOP EILKNP=JP NKHA 993:.  

 

2.5.3 M&dica4io.3 a.d 2&c2&a4io.a, d25(3 
 
 

+=JU IA@E?=PEKJO N=EOA  .. A HEPAN=PQNA NAREAS BKQJ@ PD=P IKOP KN=H ,1A'DO, EJ L=NPE?QH=N 

E>QLNKBAJ, N=EOA@ 1 . =J@ D . EJ =O HEPPHA =O BKQN SAAGO KB PNA=PIAJP. 2DA IA?D=JEOI KB =?PEKJ 

S=O OLA?QH=PA@ PK >A ,1A'DOf C-6-2 EJDE>EPEKJ, SDE?D OPKLO PDA LNK@Q?PEKJ KB R=OK@EH=PKNU 

LNKOP=CH=J@EJO 994:. CANP=EJ ?=J?AN @NQCO D=RA =HOK >AAJ BKQJ@ PK ?=QOA DULANPAJOEKJ, LNEI=NEHU 

>A?=QOA PDAU =NA KBPAJ =??KIL=JEA@ >U PDA QOA KB =JCEKCAJAOEO EJDE>EPKNO 995:. 

CK?=EJA EO = @=JCANKQO =J@ =@@E?PERA @NQC 996:. 'P EO =HOK = LKPAJP R=OK?KJOPNE?PKN, =J@ 

OPEIQH=PAO PDA OUIL=PDAPE? JANRKQO OUOPAI =J@ =@NAJ=H CH=J@O 997:. 5EPDEJ IEJQPAO KB EJPN=J=O=H 

=@IEJEOPN=PEKJ,  . =J@ DA=NP N=PA EJ?NA=OA @N=OPE?=HHU 996:. 2DEO ?=J HA=@ PK ?ANA>N=H DAIKNND=CA, 

OAEVQNAO, EJPAOPEJ=H EO?DAIE=, IUK?=N@E=H EJB=N?PEKJ, =J@ KPDAN B=P=H ABBA?PO. 'J LNACJ=JP SKIAJ, 

?K?=EJA QOA ?=J NAOQHP EJ LH=?AJP=H R=OK?KJOPNE?PEKJ, EJ?NA=OEJC PDA N=PA KB OLKJP=JAKQO =>KNPEKJ 

=J@ LQPPEJC PDA BAPQO =P CNA=PAN NEOG BKN ?KJCAJEP=H I=HBKNI=PEKJO 996:.  
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A?QPAHU, OIKGA@ I=NEFQ=J= OPEIQH=PAO PDA ?=N@EKR=O?QH=N OUOPAI, N=EOEJC DA=NP N=PA >U 20% PK 

100%, BKN QL PK 3 DKQNO =BPAN EJD=H=PEKJ 998, 99:. 2DEO EJ?NA=OA, =O SAHH =O =J EJ?NA=OA EJ ?=N@E=? 

KQPLQP, EO IA@E=PA@ >U EJ?NA=OA@ R=C=H =J@ OUIL=PDAPE? =?PEREPEAO 9100:. &KSARAN, =BPAN OARAN=H 

@=UO KB BNAMQAJP ATLKOQNA, PDA QOAN @ARAHKLO PAILKN=NU PKHAN=J?A PK EJ?NA=OA@ DA=NP N=PA =J@  . 

999:. 5DEHA =?QPA ?=N@EKR=O?QH=N ARAJPO BKHHKSEJC I=NEFQ=J= ATLKOQNA D=RA K??QNNA@, =J@ 

IUK?=N@E=H EJB=N?PEKJO =NA 4.8 PEIAO IKNA HEGAHU EIIA@E=PAHU BKHHKSEJC QOA 9101:, I=NEFQ=J= EO 

JKP ?KJOE@ANA@ PK >A = OANEKQO DA=HPD ?KJ?ANJ BKN UKQJC, DA=HPDU LAKLHA 999:. 

2DANA =NA OARAN=H S=UO PK ?KJOQIA PK>=??K: OIKGAHAOO PK>=??K (E.A. ?DASEJC PK>=??K KN 

OJQBB) SDE?D EO EJCAOPA@ KN=HHU KN J=O=HHU; ?EC=NO =J@ LELA PK>=??K, SDE?D =NA OIKGA@ =J@ =NA 

IKOPHU N=S PK>=??K; =J@ ?EC=NAPPAO, SDE?D =NA =HOK OIKGA@ =J@ ?KJP=EJ IKNA PD=J 4000 =@@A@ 

?DAIE?=HO >AOE@AO PK>=??K. 'J AR=HQ=PEJC ?=N@EKR=O?QH=N ABBA?PO KB PK>=??K, PDAOA @EOPEJ?PEKJO =NA 

QJEILKNP=JP =O JE?KPEJA >HKK@ HARAHO NAOQHPEJC BNKI PDA QOA KB AEPDAN BKNI =NA OEIEH=N 9102:, =J@ 

JE?KPEJA EO PDA LNEJ?EL=H ?=N@EK=?PERA ?KILKQJ@ EJ PK>=??K 9102, 103:. 2DANA EO HEPPHA ?KJOAJOQO 

=O PK SDAPDAN PK>=??K KN ?EC=NAPPA QOANO D=RA DECDAN KN HKSAN  . PD=J JKJ-OIKGANO 9102:, >QP 

PK>=??K EJCAOPEKJ D=O JAC=PERA EIL=?PO KJ KPDAN I=JU KNC=J OUOPAIO 9104:. 

+=PANJ=H OIKGEJC @QNEJC LNACJ=J?U EO OPNKJCHU =OOK?E=PA@ SEPD HKS EJB=JP >ENPD SAECDP 9105-

107:. 1KIA >AHEARA PD=P PDEO NAH=PEKJODEL EO = NAOQHP KB OD=NA@ HEBAOPUHA B=?PKNO >U PDA IKPDAN =J@ 

?DEH@, =J@ D=O HEPPHA PK @K SEPD I=PANJ=H OIKGEJC 9108:, =HPDKQCD PDEO REAS EO QJLKLQH=N =IKJC 

O?EAJPEOPO. A CAJKPULEJC OPQ@U BKQJ@ PD=P PDA =@RANOA ABBA?PO KB I=PANJ=H OIKGEJC SANA IK@EBEA@ 

@ALAJ@EJC KJ PDA I=PANJ=H C7.1A1 =J@ %1221 CAJKPULAO, >KPD KB SDE?D AJ?K@A AJVUIA 

=?PEREPU 9107:. 

EJ@KCAJKQO KLE=PA LALPE@AO EJDE>EP OUIL=PDAPE? =?PEREPU >U =?PEJC KJ >N=EJ =NA=O EJRKHRA@ EJ 

 . ?KJPNKH 9109:. A>NQLP ?AOO=PEKJ KB KLE=PA QOA ?=J ?=QOA DULANPAJOEKJ 9110:. 

 

2SK OI=HH OPQ@EAO, EJRKHREJC BASAN PD=J 10 L=NPE?EL=JPO, AR=HQ=PA@ PDA LDUOEKHKCE?=H 

NA=?PEKJO BKHHKSEJC KN=H =@IEJEOPN=PEKJ KB *1D-25 KN LOEHK?U>EJ.  KPD @NQCO NAOQHPA@ EJ = 

PN=JOEAJP EJ?NA=OA EJ  . 998, 111:. +APD=ILDAP=IEJAO =J@ =ILDAP=IEJAO EJ?NA=OA  . >U N=EOEJC 

PDA ?KJ?AJPN=PEKJO KB ?=PA?DKH=IEJAO EJ PDA ?AJPN=H =J@ LANELDAN=H JANRKQO OUOPAIO 9112:. 

&ULANPAJOEKJ EO >KPD =J =?QPA =J@, SEPD LNKHKJCA@ QOA, = ?DNKJE? ABBA?P KB IAPD=ILDAP=IEJA 
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QOA, =J@ EO ?KIIKJHU K>OANRA@ =IKJC IAPD=ILDAP=IEJA QOANO =@IEPPA@ PK AIANCAJ?U NKKIO 

9112:. 'PO QOA EO =HOK =OOK?E=PA@ SEPD = DKOP KB KPDAN ?=N@EKR=O?QH=N LNK>HAIO 9112:. 

AH?KDKH EO = ?KIIKJ AJRENKJIAJP=H B=?PKN HEJGA@ PK DULANPAJOEKJ. +=JU H=NCA-O?=HA 

OPQ@EAO D=RA BKQJ@ PD=P EJ =@QHP IAJ =J@ SKIAJ, =H?KDKH ?KJOQILPEKJ CNA=PAN PD=J 2 @NEJGO LAN 

@=U S=O =OOK?E=PA@ SEPD DECDAN 1 . =J@ D . 9113, 114:. 'JPANAOPEJCHU, L=NPE?EL=JPO SDK D=@ 

AJC=CA@ EJ DA=RU @NEJGEJC (≥3 @NEJGO/@=U) EJ PDA NAIKPA L=OP D=@ HKSAN  .. 'J =@KHAO?AJPO, 

=H?KDKH EJP=GA S=O LKOEPERAHU, PDKQCD SA=GHU, =OOK?E=PA@ SEPD  . HARAHO 9115:. 2DA IA?D=JEOIO 

KB =H?KDKHfO EJBHQAJ?A KJ  . =NA QJGJKSJ, >QP ARE@AJ?A OQCCAOP PD=P EP I=U >A RE= 

OUIL=PDK=?PER=PEKJ 9114: KN >A?=QOA KB EPO =OOK?E=PEKJ SEPD ?EC=NAPPA OIKGEJC, ?KBBAA 

?KJOQILPEKJ, =J@ KPDAN HEBAOPUHA =J@ LDUOEKHKCE?=H B=?PKNO PD=P EJ?NA=OA  . 9113, 114:. &ECD 

=H?KDKH ?KJOQILPEKJ D=O =HOK >AAJ ODKSJ PK >A EJ@ALAJ@AJPHU =OOK?E=PA@ SEPD *4& 9114:. 

CKBBAA, PDA IKOP ?KIIKJHU QOA@ OPEIQH=JP, EO =OOK?E=PA@ SEPD DECDAN  . 9116:. 2DA 

LNAOOKN ABBA?PO SANA BKQJ@ PK >A ODKNP-PANI, =O EJ L=NPE?EL=JPO KB OPQ@EAO H=OPEJC IKNA PD=J 2 

SAAGO, PDA ?=N@EKR=O?QH=N OUOPAI =LLA=NA@ PK =@=LP PK PDA ABBA?PO KB ?KBBAA 9116:. .H=OI= 

?=BBAEJA HARAHO LA=G 60 IEJQPAO BKHHKSEJC KN=H ?KBBAA ?KJOQILPEKJ, SDE?D ?KEJ?E@AO SEPD PDA 

LA=G  . 9117:. C=BBAEJA ATANPO EPO ABBA?PO PDNKQCD EJ?NA=OA EJ AT?NAPEKJ KB ?=PA?DKH=IEJAO =J@ =J 

EJ?NA=OA EJ NAJEJ =?PEREPU 9117:. AHPDKQCD ?=BBAEJA @KAO JKP N=EOA  . PK ?KJ?ANJEJC HARAHO EJ 

JKNIKPAJOERA LAKLHA, PDA ABBA?PO KB ?=BBAEJA I=U >A LNK>HAI=PE? EJ DULANPAJOERA LAKLHA. -PDAN 

>ARAN=CAO =J@ BKK@O, OQ?D =O AJANCU @NEJGO, PA=O, =J@ ?DK?KH=PA, =HOK ?KJP=EJ ?=BBAEJA, OK PDAEN 

?KJOQILPEKJ =J@ I=U ATANP OEIEH=N ABBA?PO.  

2=>HA 2 HEOPO PDA LNAR=HAJ?A KB ?KIIKJ @NQC QOA =IKJC AIANE?=J =@KHAO?AJPO, =J@ PDA 

ABBA?PO PD=P PDA @NQCO D=RA KJ  .. 

 

 

2=>HA 2: 2DA LNAR=HAJ?A KB @NQC QOA =IKJC AIANE?=J =@QHPO =J@ =@KHAO?AJPO, =J@ PDAEN ABBA?PO KJ 
 .. 

DrA4 

&r2B.92n02 o3 
As2 6n *.(. 
.421 12+  

(%, 2015)* 

&r2B.92n02 
o3 As2 6n *.(. 
.421 12-17 
(%, 2015)* 

E3320t on B& 

CK?=EJA 1.9 0.6 1ECJEBE?=JP PN=JOEAJP EJ?NA=OA EJ  . 
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+=NEFQ=J= 13.5 12.6 1ECJEBE?=JP EJ?NA=OA EJ  ., I=EJP=EJA@ 
BKN > 3DNO 

CEC=NAPPAO 23.1 8.1 
3JNAOKHRA@ 1IKGAHAOO 2K>=??K 

& CEC=NO 13.8 8.6 

&ANKEJ 0.3 0.1 2N=JOEAJP @A?NA=OA EJ  . 
&=HHQ?EJKCAJO 1.8 2.1 2N=JOEAJP EJ?NA=OA EJ  . 
+APD=ILDAP=IEJAO/ 
AILDAP=IEJAO 0.6 0.2 A?QPA =J@ ?DNKJE? AHAR=PEKJ KB  . 

 EJCA AH?KDKH 3OA† 24.9 5.8 1I=HH EJ?NA=OA EJ  . 
 

 

D=P= P=GAJ BNKI PDA 3JEPA@ 1P=PAO 1Q>OP=J?A A>QOA =J@ +AJP=H &A=HPD 1ANRE?AO A@IEJEOPN=PEKJ 
(1A+&1A): DPPLO://SSS.O=IDO=.CKR/@=P=/OEPAO/@AB=QHP/BEHAO/,1D3&-DAP2=>O-2015/,1D3&-
DAP2=>O-2015/,1D3&-DAP2=>O-2015.L@B  =J@ PDA $A@AN=H DNQC A@IEJEOPN=PEKJ ($DA): 
DPPLO://SSS.B@=.CKR/@KSJHK=@O/=>KQPB@=/?AJPANOKBBE?AO/KBBE?AKBBKK@O/?BO=J/?BO=JBKE=AHA?PNKJE?N
A=@EJCNKKI/Q?I333191.L@B 
$KN C=J=@E=J BECQNAO, OAA: DPPL://SSS.D?-O?.C?.?=/D?-LO/@NQCO-@NKCQAO/OP=P/;2011/OQII=NU-
OKII=ENA-AJC.LDL 
* .NAR=HAJ?A BKN @NQC QOA EJ L=OP UA=N 
† .NAR=HAJ?A BKN L=OP IKJPD KJHU 
 
 
2.5.4 Socia, 342&33 a.d p)y3ica, ac4i6i4y 
 

.OU?DKHKCE?=H OPNAOO HA=@O PK =?QPA NEOA EJ  . 9118:, =J@ EJ CAJAN=H, CENHO D=RA IKNA AIKPEKJ=H 

OPNAOO PD=J >KUO 9119:. 2DANA EO =HOK = NAH=PEKJODEL >APSAAJ H=NCA =?QPA  . NAOLKJOAO PK 

AIKPEKJ=H OPEIQHE, =J@ HKJC-PANI @ARAHKLIAJP KB DULANPAJOEKJ 9120, 121:. $QNPDANIKNA, EJ 

=@QHPO, OPNAOO PULA EJBHQAJ?AO PDA I=CJEPQ@A KB  . ?D=JCA; 1 . EO IKNA AHAR=PA@ =J@ PDA 

AHAR=PEKJ EO OQOP=EJA@ BKN HKJCAN, SDAJ LAKLHA =NA =HHKSA@ L=NPE=H KN BQHH ?KJPNKH KB PDAEN OPNAOOBQH 

OEPQ=PEKJ, =O KLLKOA@ PK SDAJ PDAU =NA JKP 9122:.  &ECD SKNG OPNAOO EO =OOK?E=PA@ SEPD DECDAN 1 . 

HARAHO 9123:. 2DEO EO IKNA LNKJKQJ?A@ SDAJ PDANA EO =J EI>=H=J?A >APSAAJ = LANOKJfO SKNG 

ABBKNP =J@ DEO LAN?AERA@ NAS=N@ 9123:. A LKOPQH=PA@ IA?D=JEOI EO PD=P IAJP=H OPNAOO AJD=J?AO 

OUIL=PDAPE? =?PEREPU, SDE?D =?PO PK NAP=EJ OK@EQI =J@ EJ?NA=OA >HKK@ RKHQIA 9124:, =J@ 

@A?NA=OAO R=C=H PKJA 9123:. 1UIL=PDAPE? =?PEREPU EO BQNPDAN AJD=J?A@ EJ LAKLHA SEPD GJKSJ NEOGO 

BKN DULANPAJOEKJ 9121, 124:. 

 AOE@AO EPO NKHA EJ NA@Q?EJC =@ELKOEPU =J@ NAH=PA@ B=?PKNO, PDANA EO HEPPHA ARE@AJ?A PK 

OQCCAOP PD=P LDUOE?=H =?PEREPU EJ@ALAJ@AJPHU NA@Q?AO  . EJ O?DKKH-=CA@ ?DEH@NAJ 9125:. &KSARAN, 

I=JU OPQ@EAO D=RA NALKNPA@ PD=P UKQJC =@QHPO AJC=CEJC EJ RECKNKQO LDUOE?=H =?PEREPU =NA 
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LNKPA?PA@ =C=EJOP BQPQNA DULANPAJOEKJ 9126:. 2DA ABBA?P EO CNA=PAN BKN =@KHAO?AJPO AJC=CEJC EJ 

PA=I OLKNPO, SDK NA?AERA OK?E=H OQLLKNP =J@ =@QH=PEKJ BNKI PDAEN LAANO 9119, 127:. $NAMQAJP 

LDUOE?=H =?PEREPU EO OPNKJCHU =OOK?E=PA@ SEPD LOU?DKHKCE?=H SAHH->AEJC EJ UKQPD, =HPDKQCD PDA 

I=JU LKPAJPE=H ?KJBKQJ@EJC B=?PKNO I=GA AOP=>HEODEJC = ?=QO=PERA HEJG PAJQKQO 9127:.  

 

2.5.5 S,&&p a.d ob3425c4i6& 3,&&p ap.&a 
 
 

1HAAL @EONQLPEKJ D=O >AAJ ODKSJ PK EJ?NA=OA  . EJ JKNIKPAJOERA =J@ DULANPAJOERA =@QHPO 9128:, 

EJ@ALAJ@AJP KB =@ELKOEPU 9129:. A OPQ@U BKQJ@ PD=P =@KHAO?AJPO SEPD LKKN OHAAL MQ=HEPU SANA 3.5 

PEIAO IKNA HEGAHU PK >A LNA-DULANPAJOERA KN DULANPAJOERA. +KNAKRAN, PDKOA SEPD ODKNP OHAAL 

@QN=PEKJ SANA 2.5 PEIAO IKNA HEGAHU 9129:. 'J =@@EPEKJ, HKJC-PANI =@IEJEOPN=PEKJ KB IAH=PKJEJ D=O 

>AAJ ODKSJ PK NA@Q?A  . 9128:. 2DA ?=QOA KB PDAOA =OOK?E=PEKJO EO QJGJKSJ. 

->OPNQ?PERA OHAAL =LJA= (-1A) K??QNO SDAJ PDA QLLAN NAOLEN=PKNU L=PDS=U EO L=NPE=HHU KN 

BQHHU K>OPNQ?PA@, ?=QOEJC OHAAL @EONQLPEKJO. +=JU OPQ@EAO D=RA ODKSJ =J =OOK?E=PEKJ >APSAAJ 

K>AOEPU =J@ -1A 9130:. 'J ?DEH@NAJ, -1A =J@ OHAAL-@EOKN@ANA@ >NA=PDEJC EJ?NA=OA  . =J@  . 

R=NE=>EHEPU =J@ NA@Q?A JK?PQNJ=H  . @ELLEJC 9131-133:. -J =NKQO=H, JKNIKPAJOERA LAKLHA 

ATLANEAJ?A = IKNJEJC  . OQNCA, IA@E=PA@ IKOPHU >U PDA OUIL=PDAPE? OUOPAI. -1A, ?D=N=?PANEVA@ 

>U ENNACQH=N S=GABQHJAOO, ?KQH@ PDQO ?=QOA DULANPAJOEKJ >U OUIL=PDAPE? DULAN=?PER=PEKJ 9133:. 

'J?NA=OA@ OHAAL @A>P EO =HOK =OOK?E=PA@ SEPD AHAR=PA@ OUIL=PDAPE? PKJA =J@ ?KNPEOKH NAHA=OA 9134:.  

-1A EO =OOK?E=PA@ SEPD ?=N@E=? NAIK@AHEJC =J@ =J 11-BKH@ EJ?NA=OA EJ PDA NEOG BKN *4& 

9135:. 2DA NAOQHPEJC *4& EO JKP JA?AOO=NEHU = NAOQHP KB PDA AHAR=PA@  .; OPQ@EAO D=RA ODKSJ PD=P 

ALEOK@E? DULKTE= =J@ ?ANP=EJ DQIKN=H B=?PKNO ?=J A=?D EJ@ALAJ@AJPHU HA=@ PK *4& 9135:. 

 
2.5.6 Adipo3i4y 
 

A@ELKOEPU EO KJA KB PDA IKOP EILKNP=JP NEOG B=?PKNO BKN AHAR=PA@  . =J@ DULANPAJOEKJ EJ UKQPD 

9136:. 1ARAN=H IAPDK@O =NA QOA@ PK =OOAOO =@ELKOEPU EJ ?DEH@NAJ.  +' EO IKOP ?KIIKJ >A?=QOA EPO 

?=H?QH=PEKJ NAMQENAO KJHU PDA L=PEAJPfO DAECDP =J@ SAECDP. &KSARAN,  +' LAN?AJPEHAO, PDA IA=OQNA 

QOA@ PK @AOECJ=PA K>AOEPU, I=U >A EJOQBBE?EAJP =J@ EJOAJOEPERA EJ LNA@E?PEJC AJ@-KNC=J @=I=CA 

9137:. AJ =HPANJ=PERA EO  +'?R: OAT-, =CA-, =J@ N=?A-OLA?EBE? PDNAODKH@O BKN ?=N@EKR=O?QH=N 

?KILHE?=PEKJO. AHPDKQCD  +'?R NALNAOAJPO NAH=PERAHU HKS  +' LAN?AJPEHAO, EP S=O BKQJ@ PK >A 

IKNA OAJOEPERA BKN LNA@E?PEJC *4& PD=J PDA IKNA PN=@EPEKJ=H 85PD KN 95PD LAN?AJPEHA->=OA@  +' 

@ABEJEPEKJO 9137:. 
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-PDAN =@ELKOEPU IA=OQNAO EJ ?DEH@NAJ =NA REO?AN=H B=P =J@ S=EOP ?EN?QIBANAJ?A, >KPD SANA 

BKQJ@ PK >A IKNA LKSANBQH LNA@E?PKNO KB *4& PD=J  +' 9138:. D=JEAHO AP =H. BKQJ@ PD=P HA=J 

>K@U I=OO S=O = IQ?D OPNKJCAN LNA@E?PKN KB *4+ PD=J S=O ?NQ@A B=P I=OO, =HPDKQCD PDA PSK 

SANA OPNKJCHU ?KNNAH=PA@ 9139:. $=P I=OO LAN?AJP=CA =J@ =>@KIEJ=H B=P I=OO SANA =OOK?E=PA@ 

SEPD ?=N@EKR=O?QH=N NEOG B=?PKNO, EJ@ALAJ@AJP KB  +', SEPD REO?AN=H =>@KIEJ=H =J@ OQ>?QP=JAKQO 

=>@KIEJ=H B=P I=OO D=REJC OEIEH=N OPNAJCPDO KB =OOK?E=PEKJ, =J@ SEPD B=P I=OO LAN?AJP=CA >AEJC 

IKOP OPNKJCHU HEJGA@ PK *4+ 9140:. A@KHAO?AJPO SEPD DECD ?AJPN=H =@ELKOEPU D=RA = DECDAN 

LNAR=HAJ?A KB DULANPAJOEKJ 9141:. A@ELKOEPU IA=OQNAO SKNOAJA@ BNKI PDA JKNIKPAJOERA PK LNA-

DULANPAJOERA PK DULANPAJOERA OP=PAO 9142:. +=TEIKR= AP =H. ODKSA@ PD=P OARAN=H ?KIIKJ 

=@ELKOEPU EJ@E?=PKNO, EJ?HQ@EJC  +', S=EOP ?EN?QIBANAJ?A, =J@ B=P I=OO LAN?AJP=CA =NA OPNKJCHU 

?KNNAH=PA@ 9143:. 2DAU NA?KIIAJ@ QOEJC  +' PK IA=OQNA =@ELKOEPU, >A?=QOA KB EPO OEILHA 

?=H?QH=PEKJ =J@ SE@A =LLHE?=>EHEPU. 

A@KHAO?AJP K>AOEPU EO =OOK?E=PA@ SEPD ?=OQ=H =J@ A .+-IA=OQNA@  .. 9144:. ->AOA 

?DEH@NAJ D=RA = 3.5-BKH@ EJ?NA=OA@ HEGAHEDKK@ KB D=REJC DULANPAJOEKJ PD=J JKJ-K>AOA ?DEH@NAJ 

9145:. $NECDPAJEJCHU, 80% KB K>AOA ?DEH@NAJ SEHH CK KJ PK >A?KIA K>AOA =@QHPO 9145:.  

 1KNKB AP =H. BKQJ@ PD=P =O  +' LAN?AJPEHA EJ?NA=OA@, OK @E@ PDA LNKLKNPEKJ KB ?DEH@NAJ SEPD 

DULANPAJOEKJ 9146:.  +A?D=JEOIO =NA QJ?HA=N, >QP =@ELKOEPU EO PDKQCDP PK @EOPQN> =QPKJKIE?  . 

NACQH=PEKJ 9136, 146:. ->AOEPU EO @APANIEJA@ >U = ?KI>EJ=PEKJ KB AJRENKJIAJP=H =J@ CAJAPE? 

B=?PKNO, QHPEI=PAHU NAOQHPEJC EJ EJ?NA=OA@ OUIL=PDAPE? =?PEREPU, EJ?NA=OA@ OK@EQI NAPAJPEKJ =J@ 

AHAR=PA@ LH=OI= NAJEJ =J@ =H@KOPANKJA 9145:. A@ELKOEPU EO KBPAJ PDA IKOP IK@EBE=>HA NEOG B=?PKN 

=J@ NALNAOAJPO = RE=>HA P=NCAP BKN ?KI>=PPEJC DECD  .. A OPQ@U BKQJ@ PD=P =@KHAO?AJPO EJ PDA 75PD 

LAN?AJPEHA KB SAECDP, SDK SAJP PDNKQCD = NECKNKQO 20-SAAG SAECDP HKOO LNKCN=I D=@ HKSAN LKOP-

LNKCN=I 1 . =J@ D . 9147:. 2DA SAECDP HKOO LNKCN=I =HOK EJBHQAJ?A@ PDA @ACNAA PK SDE?D  . 

@NKLLA@, SEPD = ?KI>EJ=PEKJ KB ATAN?EOA =J@ ?=HKNE? NAOPNE?PEKJ LNK@Q?EJC PDA >AOP NAOQHPO 9147:.  

 

2.5.7 P2&-a452& bi24) 
 

A OUOPAI=PE? NAREAS ODKSA@ PD=P HKS >ENPD SAECDP EO =OOK?E=PA@ SEPD DECDAN  ., SDE?D I=U >A 

NAH=PA@ PK HKSAN AJ@KSA@ NAJ=H I=OO 9148:.  

 

2.6 C522&.4 i.4&26&.4io.3 4o 42&a4 )yp&24&.3io. 
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A NAREAS KB KRAN 100 PNE=HO @AOECJA@ PK NA@Q?A  . EJ =@QHPO NARA=HA@ PD=P PDA IKOP OQ??AOOBQH 

OPN=PACEAO SANA (E) ?KJPNKHHA@ @EAP (EE) NACQH=N ATAN?EOA (EEE) NAOPNE?PA@ O=HP =J@ (ER) NAOPNE?PA@ 

=H?KDKH. -PDAN PDAN=LEAO =J@ K>O?QNA REP=IEJ OQLLHAIAJP->=OA@ IAPDK@O SANA QJOQ??AOOBQH 

9149:. 'B, KJ?A HEBAOPUHA IK@EBE?=PEKJO =NA EILHAIAJPA@,  . EO JKP OQBBE?EAJPHU HKSANA@, KN EB PDA 

L=PEAJP D=O =@@EPEKJ=H ?KILHE?=PEJC B=?PKNO, LD=NI=?KPDAN=LU ?=J >A EJEPE=PA@. %QE@AHEJAO 

LNKLKOA PD=P ACE EJDE>EPKNO, =JCEKPAJOEJ NA?ALPKN >HK?GANO, ?=H?EQI ?D=JJAH =JP=CKJEOPO, β-

NA?ALPKN =JP=CKJEOPO, =J@ @EQNAPE?O =NA NA?KCJEVA@  .-HKSANEJC IA@E?=PEKJO 9150:. 2DA OLA?EBE? 

IA@E?=PEKJ QOA@ @ALAJ@O KJ PDA OARANEPU KB DULANPAJOEKJ EJ PDA L=PEAJP, PDA L=PEAJPfO =CA =J@ 

LDUOE?=H ?KJ@EPEKJ, =J@ PDA LN=?PE?AO =P PDA OLA?EBE? DKOLEP=H SDANA PDA L=PEAJP EO >AEJC PNA=PA@.  
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(KOALD 5EJ@DAEI1,  APD=JU $KOPAN1, (A=J-*Q?  ECN=O1, +E?D=AH 8=LLEPAHHE1 
 

1+?%EHH 3JERANOEPU &A=HPD CAJPNA, +KJPNA=H, /C, CA, 
 
CKNNAOLKJ@EJC =QPDKN: +E?D=AH 8=LLEPAHHE, +D, +1?, 1001 DA?=NEA  KQH., 0I A02.2227, 
+KJPNA=H /QA>A?, C=J=@=.  2AH: 514-412-4461; AI=EH: IV=LN@N@U=DKK.?= 
 

3.1 For2Cor1 to t56s :.nAs0r6=t 05.=t2r 

1EJ?A KJA KB PDA BK?E KB IU PDAOEO EO PK AT=IEJA PDA =OOK?E=PEKJ >APSAAJ  . =J@ *4+ EJ UKQPD, ' 

LANBKNIA@ = @AP=EHA@ HEPAN=PQNA NAREAS KJ PDEO PKLE?. 'J NAREASEJC PDA HEPAN=PQNA, ' E@AJPEBEA@ PD=P 

BAS GJKSHA@CA OUJPDAOEO NAREASO D=RA =@@NAOOA@ PDA EOOQAO OQNNKQJ@EJC DKS PK IA=OQNA KN 

AOPEI=PA *4+ EJ ?DEH@NAJ =J@ PDA OPNKJC EJPANLH=U >APSAAJ =@ELKOEPU,  . =J@ *4+. 2DEO 

O?KLEJC NAREAS (LNAREKQOHU NABANNA@ PK =O = dJ=NN=PERAe NAREAS) LNKRE@AO =J KRANREAS KB DKS PK 

ATLNAOO *4+ EJ UKQPD =J@ =OOK?E=PA@ ?KJPNKRANOEAO, EJ =@@EPEKJ PK B=?PKNO =BBA?PEJC PDA  .-*4+ 

NAH=PEKJ, EJ?HQ@EJC =@ELKOEPU. 1KIA KB PDA EJBKNI=PEKJ LNAOAJPA@ EJ PDEO I=JQO?NELP I=U >A 

OKIASD=P NA@QJ@=JP SEPD EJBKNI=PEKJ LNKRE@A@ EJ PDA PDAOEO >=?GCNKQJ@ =>KRA. DN.  APD=JU 

$KOPAN EO = ?KHHA=CQA KB DN. 8=LLEPAHHEfO =P PDA +C& SDK D=O ATLANPEOA KJ AOPEI=PEJC *4+ EJ 

?DEH@NAJ =J@ DN. (A=J-*Q?  ECN=O EO = ?=N@EKHKCEOP =P &]LEP=H 1=EJPA-(QOPEJA. 2DA @N=BP KB PDEO 

I=JQO?NELP SEHH >A NAREASA@ >U =HH =QPDKNO =J@ OQ>IEPPA@ PK .A@E=PNE? C=N@EKHKCU (PDQO, = NA=@EJC 

=Q@EAJ?A ?KILNEOA@ IKOPHU KB LA@E=PNE? ?=N@EKHKCEOPO KN EJ@ERE@Q=HO LANBKNIEJC NAOA=N?D KJ 

DULANPAJOEKJ KN ?=NEJC BKN ?DEH@NAJ SEPD DULANPAJOEKJ). 3LKJ ?KJP=?PEJC PDA A@EPKN KB PDEO 

FKQNJ=H, PDAU ?KJBENIA@ EJPANAOP EJ ?KJOE@ANEJC = NAREAS =NPE?HA KJ PDEO PKLE? BKN LQ>HE?=PEKJ. 

 

 

3.2 M.nAs0r6=t 1 

A/str.0t 

ET?AOOERAHU AHAR=PA@ HABP RAJPNE?QH=N I=OO (*4+), ?=HHA@ HABP RAJPNE?QH=N DULANPNKLDU (*4&) EO 

KJA KB PDA IKOP ?KIIKJ ?=N@E=? =>JKNI=HEPEAO EJ UKQPD, =J@ EO GJKSJ PK >A =OOK?E=PA@ SEPD 

EJ?NA=OA@ =@ELKOEPU. &KSARAN, PDA NAH=PEKJODEL >APSAAJ =@ELKOEPU =J@ *4+ EO ?KILHAT, SEPD 

I=JU B=?PKNO D=REJC NKHAO EJ PDA @ARAHKLIAJP KB ?=N@E=? NA=NN=JCAIAJP. 'J =@@EPEKJ, =@ELKOEPU EO 

=OOK?E=PA@ SEPD AHAR=PA@ >HKK@ LNAOOQNA ( .), =HPDKQCD BAS OPQ@EAO D=RA BK?QOA@ KJ PDA @ENA?P 
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NAH=PEKJODEL >APSAAJ  . =J@ *4+. 2DKOA OPQ@EAO PD=P D=RA, D=RA UEAH@A@ =I>ECQKQO NAOQHPO. 

+KNAKRAN, EP EO @EBBE?QHP PK I=GA >NK=@ OP=PAIAJPO NAC=N@EJC *4&, >A?=QOA *4& EO = 

DAPANKCAJAKQO @EOKN@AN, SEPD @EBBANAJP BKNIO =NEOEJC QJ@AN @EBBANAJP ?KJ@EPEKJO; EJ PQNJ, A=?D 

BKNI EO =OOK?E=PA@ SEPD = @EBBANAJP NEOG LNKBEHA. 2DA =EIO KB PDEO NAREAS =NA PK @EO?QOO SD=P EO 

GJKSJ =>KQP PDA  .-*4+ NAH=PEKJODEL, PDA IAPDK@O PK IA=OQNA *4+ =J@  . =J@ PK O?=HA *4+, 

=J@ PDA =@ELKOEPU-*4+ NAH=PEKJODEL =J@ EPO IA@E=PEJC B=?PKNO. CQNNAJP PNA=PIAJP 

NA?KIIAJ@=PEKJO =NA PK BENOP =@@NAOO K>REKQO HEBAOPUHA B=?PKNO PD=P I=U >A ?KJPNE>QPEJC PK PDA 

DULANPAJOEKJ KN *4&, =J@ B=EHEJC OQBBE?EAJP EILNKRAIAJP, PK >ACEJ @NQC PNA=PIAJP. $QPQNA 

NAOA=N?D ODKQH@ NAOKHRA PSK LNK>HAIO; BENOPHU, NAOA=N?DANO IQOP @APANIEJA =P SD=P HARAHO KB  ., 

?DEH@NAJ >ACEJ PK ODKS OECJO KB AJ@-KNC=J @=I=CA. 1A?KJ@HU,  . O?NAAJEJC EJ ?DEH@NAJ ODKQH@ >A 

?HKOAHU AR=HQ=PA@ PK @APANIEJA EB EP EO OQBBE?EAJPHU ABBE?=?EKQO =J@ ABBE?EAJP BKN SE@AOLNA=@ 

EILHAIAJP=PEKJ. 

 

 ntro1A0t6on 

'J?NA=OA@ HABP RAJPNE?QH=N I=OO (*4+) EO GJKSJ PK >A =OOK?E=PA@ SEPD EJ?NA=OA@ =@ELKOEPU 91-3:; 

EJ?NA=OA@ =@ELKOEPU EO EJ PQNJ =OOK?E=PA@ SEPD AHAR=PA@ >HKK@ LNAOOQNA ( .) 94, 5:. 7AP, PDANA =NA 

BAS OPQ@EAO PD=P AR=HQ=PA PDA EJ@ALAJ@AJP NAH=PEKJODEL >APSAAJ  . =J@ *4+. $QNPDANIKNA, 

EJBKNI=PEKJ NAC=N@EJC ?KJBKQJ@EJC B=?PKNO PD=P ?KJPNE>QPA PK DECD *4+ =IKJC K>AOA EJ@ERE@Q=HO 

EO OL=NOA. 2DEO NAREAS NAREASO @=P= NAC=N@EJC PDA HEJG >APSAAJ  . =J@ *4+. 1ARAN=H B=?PKNO 

=BBA?PEJC PDEO NAH=PEKJ SEHH >A =@@NAOOA@ OAL=N=PAHU, SEPD = @EO?QOOEKJ KJ SDAPDAN PDAU =NA 

=OOK?E=PA@ SEPD AHAR=PA@ *4+ EJ JKNI=H KN K>AOA UKQPD. 

 

 )& 2&,a4io.3)ip b&47&&. BP a.d LVM 

&ULANPAJOEKJ EJ ?DEH@NAJ EO @ABEJA@ =O OUOPKHE? >HKK@ LNAOOQNA (1 .) KN @E=OPKHE? >HKK@ LNAOOQNA 

(D .) CNA=PAN PD=J KN AMQ=H PK PDA 95PD LAN?AJPEHA, =O LAN =CA, OAT =J@ DAECDP-OLA?EBE? JKNI=PERA 

R=HQAO 96:. 'J 2010, PDA LNAR=HAJ?A KB DULANPAJOEKJ EJ UKQPD =O LAN PDA @ABEJEPEKJ =>KRA, S=O 

AOPEI=PA@ =P 3-4% EJ PDA 3JEPA@ 1P=PAO, =J@ 1% EJ C=J=@= 97, 8:; EJ K>AOA ?DEH@NAJ, PDA 

LNAR=HAJ?A S=O ?KJOE@AN=>HU DECDAN, =P 15-30% 99, 10:. ->AOA ?DEH@NAJ =HOK D=RA = 3-BKH@ CNA=PAN 

NEOG KB @ARAHKLEJC DULANPAJOEKJ PD=J JKNIKPAJOERA ?DEH@NAJ 95:. 5EPD PDA EJ?NA=OA EJ ?DEH@DKK@ 

K>AOEPU =J@ @E=>APAO 911:, =J@ PDA @NKL EJ MQ=HEPU KB @EAP 912:, PDANA EO ?KJ?ANJ PD=P DULANPAJOEKJ 

EJ?E@AJ?A EJ ?DEH@NAJ I=U =HOK NEOA.   
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'J UKQPD, =J EJ?NA=OA EJ  . HARAHO EO @APNEIAJP=H PK ?=N@E=? DA=HPD. EHAR=PA@  . EO 

=OOK?E=PA@ SEPD ?=N@E=? =>JKNI=HEPEAO, EJ?HQ@EJC HABP RAJPNE?QH=N DULANPNKLDU (*4&). *4& EO =J 

EJ?NA=OA EJ HABP RAJPNE?QH=N I=OO (*4+) =J@ = @EOPKNPEKJ KB JKNI=H HABP RAJPNE?QH=N CAKIAPNU 913:. 

&KSARAN, PDA NAH=PEKJODEL >APSAAJ  . =J@ *4+ EJ ?DEH@NAJ D=O UAP PK >A BQHHU ?D=N=?PANEVA@ =J@ 

PDANA EO OPEHH ?KJPNKRANOU =O PK PDA I=CJEPQ@A SEPD SDE?D  . EO =OOK?E=PA@ SEPD *4+ =J@ DKS 

KPDAN B=?PKNO LH=U = NKHA EJ PD=P NAH=PEKJODEL. AHPDKQCD AHAR=PA@ 1 . =J@ D . D=RA >AAJ ODKSJ 

PK >A =OOK?E=PA@ SEPD DECDAN *4+ EJ ?DEH@NAJ =J@ =@KHAO?AJPO, 1 . D=O >AAJ ODKSJ PK >A IKNA 

OPNKJCHU ?KNNAH=PA@ SEPD *4+ 914:. %KEJC ARAJ BQNPDAN, +?,EA?A AP =H. BKQJ@ PD=P 1 ., >QP JKP 

D ., S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD *4+ EJ ?DEH@NAJ 915:. AHPDKQCD I=JU OPQ@EAO OQLLKNP 

PD=P AHAR=PA@  . EO =OOK?E=PA@ SEPD AHAR=PA@ *4+, PDANA EO OQ>OP=JPE=H ARE@AJ?A PD=P  . I=U JKP 

>A PDA KJHU ?=QO=PERA B=?PKN =J@ PD=P PDA  .-*4+ NAH=PEKJ I=U >A OECJEBE?=JPHU IK@EBEA@ >U 

KPDAN B=?PKNO. $KN AT=ILHA, OARAN=H OPQ@EAO D=RA ODKSJ PD=P PDA ABBA?PO KB AHAR=PA@  . KJ *4 

CAKIAPNU =NA =ILHEBEA@ EJ L=PEAJPO =IKJC OKIA N=?E=H IEJKNEPU CNKQLO 916, 17: =J@ =IKJC 

L=PEAJPO SEPD ?ANP=EJ ?KIKN>E@EPEAO, OQ?D =O ?DNKJE? GE@JAU @EOA=OA 918:. 'P EO QJ?HA=N SDAPDAN 

CAJ@AN @EBBANAJ?AO D=RA = IK@QH=PKNU NKHA EJ PDA ABBA?P KB DULANPAJOEKJ KJ *4& 917, 19, 20:.  

*4& EO = LNKCNAOOERA @EOKN@AN, BQAHA@ >U UA=NO KB ?=N@E=? OPNAOO =J@ OQ>?HEJE?=H ?D=JCAO 

EJ ?=N@E=? OPNQ?PQNA.  ACEJJEJC EJ ?DEH@DKK@, AT?AOO =@ELKOEPU =J@ KPDAN NEOG B=?PKNO HA=@ PK 

?QIQH=PERA EJ?NA=OAO EJ *4+ PDNKQCDKQP =@KHAO?AJ?A =J@ EJPK =@QHPDKK@ 921, 22:. A@QHP *4& 

D=O >AAJ ODKSJ PK EJ?NA=OA PDA NEOG BKN ?=N@E=? ARAJPO 923, 24:, SEPD PDA N=PA KB ?=N@EKR=O?QH=N 

@EOA=OA JA=NHU @KQ>HA EJ PDKOA SEPD *4& 923:. 'P D=O >AAJ LNKLKOA@ PD=P *4& EO PDA NAOQHP KB PDA 

BKHHKSEJC L=PDS=U: =O =NPANE=H  . NEOAO EJ PDA L=PEAJP, OK @KAO PDA =BPANHK=@ =C=EJOP SDE?D PDA HABP 

DA=NP IQOP LQIL. 2DANABKNA, PDA HABP RAJPNE?HA IQOP @K IKNA SKNG EJ KN@AN PK I=EJP=EJ ?=N@E=? 

KQPLQP, PDANA>U ?=QOEJC PDA ?=N@E=? PEOOQA PK DULANPNKLDU 925:. 7AP, EJ K>AOA ?DEH@NAJ =J@ 

=@KHAO?AJPO, L=PDKHKCE?=H ?D=JCAO PK PDA HABP RAJPNE?HA I=U LNA?A@A PDA LNAOAJ?A KB DULANPAJOEKJ 

926, 27:. 1EIEH=NHU, EJ@ALAJ@AJP OPQ@EAO, SDE?D D=RA EJ?HQ@A@ L=PEAJPO KB OARAN=H APDJE?EPEAO, 

BKQJ@ PD=P =P PDA PEIA KB DULANPAJOEKJ @E=CJKOEO, QL PK 41% KB ?DEH@NAJ KN =@KHAO?AJPO, OKIA KB 

SDKI SANA K>AOA, LNAOAJPA@ SEPD *4& 915, 28, 29:. ERAJ =IKJC ?DEH@NAJ SEPD IEH@, QJPNA=PA@ 

DULANPAJOEKJ, 34% SANA BKQJ@ PK D=RA *4& 930:. 2DA 1PNKJC &A=NP 1PQ@U D=O EJ@E?=PA@ PD=P 

*4+ R=HQAO ?=J >A QOA@ PK LNA@E?P BQPQNA DULANPAJOEKJ @ARAHKLIAJP EJ =@QHPO SEPD JKNI=H  . 

HARAHO 931, 32:; BKN A=?D OP=J@=N@ @ARE=PEKJ EJ?NA=OA EJ *4+', PDA LNK>=>EHEPU KB EJ?E@AJP 

DULANPAJOEKJ EJ?NA=OAO >U 36% 931:. 
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2DA LNAR=HAJ?A KB DULANPAJOEKJ EJ =@QHPDKK@ LQPO = DA=RU >QN@AJ KJ PDA 3JEPA@ 1P=PAOf 

DA=HPD?=NA OUOPAI. 5EPD 80 IEHHEKJ 3.1. =@QHPO c 1 EJ 3 LAKLHA c OQBBANEJC BNKI DULANPAJOEKJ, PDA 

@ENA?P =J@ EJ@ENA?P ?KOPO =IKQJP PK IKNA PD=J $46 >EHHEKJ 933:. 'J HECDP KB PDAOA BEJ@EJCO, =J@ 

?KJOE@ANEJC PDA ABBA?PO KJ >KPD PDA EJ@ERE@Q=H =J@ OK?EAPU,  . O?NAAJEJC EJ ?DEH@NAJ =J@ 

IKJEPKNEJC *4+ EJ ?DEH@NAJ SEPD DECD  ., EO EILAN=PERA, AOLA?E=HHU EJ L=PEAJPO SEPD EJ?NA=OA@ 

?=N@EKR=O?QH=N NEOG.   
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 A?=QOA *4+ EO OPNKJCHU NAH=PA@ PK >K@U OEVA, *4+ EO KBPAJ OP=J@=N@EVA@ (KN @ERE@A@) >U >K@U 

OQNB=?A =NA= KN >U DAECDP, NAOQHPEJC EJ HABP RAJPNE?QH=N I=OO EJ@AT (*4+'). 2DA CK=H KB 

OP=J@=N@EV=PEKJ EO PK >A =>HA PK EJPANLNAP =J@ ATLNAOO *4+ =?NKOO PDA OEVA OLA?PNQI PDNKQCDKQP 

?DEH@DKK@. 2DA ,=PEKJ=H &ECD  HKK@ .NAOOQNA E@Q?=PEKJ .NKCN=I 5KNGEJC %NKQL NA?KIIAJ@O 

QOEJC DAECDP N=EOA@ PK =J =HHKIAPNE? LKSAN (QOQ=HHU I2.7) PK EJ@AT *4+ 96:, = IAPDK@ @ARAHKLA@ 

>U @A 1EIKJA AP =H. =J@ IKOP ?KIIKJHU QOA@ EJ ?HEJE?=H =J@ NAOA=N?D LN=?PE?A 934:. 'J PDA L=OP 

PSK @A?=@AO, PDANA D=O >AAJ NAJASA@ @A>=PA NAC=N@EJC SDE?D O?=HEJC B=?PKN ODKQH@ >A QOA@ BKN 

*4+. 3OEJC PDA IAPDK@ KQPHEJA@ >U @A 1EIKJA AP =H., *4& EO @ABEJA@ =O *4+' > 51 C/I2.7 EJ 

=@QHPO, =J@ > 38.5 C/I2.7 EJ ?DEH@NAJ. 2DA LNKLKOA@ ?QP-KBB R=HQA (38.5 C/I2.7) EO PDA O=IA BKN 

>KPD OATAO, =J@ =?NKOO =HH =CAO, PSK B=?PKNO SDE?D I=U EJBHQAJ?A *4+ 935:, L=NPE?QH=NHU 

PDNKQCDKQP LQ>ANPU 936:. $=EHQNA PK =??KQJP BKN PDAOA LKPAJPE=HHU ?KJBKQJ@EJC B=?PKNO NAOQHPO EJ = 

OEILHA, PDKQCD EJPNEJOE?=HHU EJ=??QN=PA, IAPDK@ BKN ATLNAOOEJC *4+. +EO?H=OOEBUEJC L=PEAJPO =O 

D=REJC *4& SDAJ PDAU @K JKP, I=U D=RA JAC=PERA L=PEAJP =J@ OUOPAI ABBA?PO EJ?HQ@EJC 

EJ=LLNKLNE=PA @E=CJKOEO =J@ =JTEAPU-LNKRKGEJC QJJAA@A@ EJRAOPEC=PEKJO, =O SAHH =O EIL=?P KJ 

EJ?NA=OA@ DA=HPD ?=NA ?KOPO BKN EJRAOPEC=PEKJO.  +EO?H=OOEBUEJC L=PEAJPO =O JKP D=REJC *4& SDAJ 

PDAU EJ B=?P @K, D=O K>REKQO JAC=PERA ABBA?PO NAH=PA@ PK EJ=LLNKLNE=PA H=?G KB BKHHKS-QL, @E=CJKOEO 

=J@ PNA=PIAJP. 

.AN?AJPEHA JKNI=PERA ?QNRAO BKN *4+' (DAECDP2.7) D=RA >AAJ @ARAHKLA@, QOEJC 

NAPNKOLA?PERA @=P= BNKI IKNA PD=J 2,000 JKJ-K>AOA ?DEH@NAJ SDK N=JCA@ EJ =CA BNKI 0-18 UA=NO 

KH@ 937:. AHH KB PDA ?DEH@NAJ SANA @APANIEJA@ >U A?DK?=N@EKCN=LDU PK D=RA JKNI=H ?=N@E=? 

=J=PKIU =J@ PDA LAN?AJPEHAO SANA ?NA=PA@ OAL=N=PAHU BKN >KUO =J@ CENHO. *4& EJ ?DEH@NAJ EO DANA 

@ABEJA@ =O *4+' CNA=PAN PD=J KN AMQ=H PK PDA 95PD KN 99PD =CA- =J@ CAJ@AN-OLA?EBE? LAN?AJPEHAO. 

2DEO @ABEJEPEKJ, PDANABKNA, P=GAO EJPK =??KQJP PDA ?D=JCEJC LDUOEKHKCU =J@ =J=PKIU KB PDA DA=NP 
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=O PDA L=PEAJP LNKCNAOOAO PDNKQCD ?DEH@DKK@ =J@ PDA =J=PKIE?=H @EBBANAJ?AO PD=P ATEOP >APSAAJ 

CAJ@ANO, =J@ I=U D=RA LNKCJKOPE? R=HQA BKN ?=N@EKR=O?QH=N @EOA=OA 938:. 

2DA QOA KB *4+' LAN?AJPEHAO D=O R=HQA, DKSARAN, O?=HEJC *4+ >U DAECDP D=O >AAJ ODKSJ 

PK H=?G NK>QOPJAOO. 'P S=O =?GJKSHA@CA@ BNKI PDA PEIA KB EPO ?KJ?ALPEKJ PD=P O?=HEJC >U DAECDP 

@KAO JKP BQHHU =??KQJP BKN @EBBANAJ?AO EJ =@ELKOEPU =?NKOO EJ@ERE@Q=HO 934:. 2DA NAOQHPEJC *4+' 

O?=HA@ >U DAECDP EJ?NA=OAO SEPD @A?NA=OEJC >K@U OEVA (E.A., DAECDP) 939:, @AIKJOPN=PEJC PD=P EPO 

EJPAJ@A@ JKNI=HEV=PEKJ ABBA?P EO H=?GEJC (E.A., O?=HEJC >U DAECDP @KAO JKP NAIKRA PDA R=NE=PEKJ EJ 

*4+ @QA PK >K@U OEVA). 'J B=?P, O?=HEJC >U DAECDP NAOQHPA@ EJ *4& IEO?H=OOEBE?=PEKJ EJ JA=NHU 

20% KB =P-NEOG ?DEH@NAJ =J@ = B=HOA-LKOEPERA N=PA KB 21% 940:.  

DAOLEPA PDA EOOQAO =OOK?E=PA@ SEPD O?=HEJC *4+ PK DAECDP @AO?NE>A@ =>KRA, DAECDP D=O 

LNKRAJ PK >A = IKNA =??QN=PA O?=HEJC IAPDK@ EJ LNA@E?PEJC ?=N@EKR=O?QH=N @EOA=OA PD=J >K@U 

OQNB=?A =NA= EO; >K@U OQNB=?A =NA= B=EHO PK =??KQJP BKN R=NE=>EHEPU EJ DAECDP 941:. *A=J >K@U I=OO 

(* +) D=O >AAJ LNKLKOA@ =O = LNABANNA@ =HPANJ=PERA PK O?=HA *4+, >A?=QOA EP LNAOANRAO PDA 

=>EHEPU PK =OOAOO PDA ABBA?P KB =@ELKOEPU KJ *4+ 942:. * + D=O >AAJ ODKSJ PK O?=HA >APPAN SEPD 

*4+ PD=J DAECDP (A.C., O?=HEJC *4+ PK DAECDP EO EJR=HE@ EJ ?DEH@NAJ ODKNPAN PD=J 140?I) KN >K@U 

OQNB=?A =NA= ( 1A) (SDE?D EO PKK DA=REHU @ALAJ@AJP KJ SAECDP) 940:. 5DEHA * + =HOK EJ?NA=OAO 

SEPD EJ?NA=OEJC DAECDP =J@ SAECDP, *4+ O?=HA@ PK * + EO IKNA NK>QOP =?NKOO PDA DAECDP =J@ 

SAECDP OLA?PN= 943, 44:. &KSARAN, CKH@ OP=J@=N@ * + IA=OQNAIAJP NAMQENAO PDA QOA KB 

>EKAHA?PNE? EILA@=J?A =J=HUOEO KN @QAH-AJANCU 6-N=U =>OKNLPEKJ PA?DJEMQA, JAEPDAN KB SDE?D EO 

?KIIKJHU QOA@ EJ-?HEJE?. 'J NAOLKJOA PK PDEO K>OP=?HA, $KOPAN AP =H. @ARAHKLA@ = LNA@E?PERA 

AMQ=PEKJ BKN * +, QOEJC IA=OQNAO KB DAECDP, SAECDP,  +', =CA, =J@ LKLQH=PEKJ =J?AOPNU 945:. 

2DA H=PPAN R=NE=>HA, AOOAJPE=HHU @APANIEJEJC EB PDA L=PEAJP D=O ABNE?=J-AIANE?=J =J?AOPNU, EO 

EILKNP=JP PK =??KQJP BKN PDA @EBBANAJ?AO EJ >K@U ?KILKOEPEKJ PD=P ATEOP >APSAAJ N=?AO, =HPDKQCD 

EPO EJ?HQOEKJ EJ PDA AMQ=PEKJ EO JKP JA?AOO=NU. 5DEHA $KOPANfO AMQ=PEKJ LNA@E?PA@ * + RANU SAHH 

SDAJ ?KIL=NA@ PK @QAH-AJANCU 6-N=U =>OKNLPEKJ @=P= (N = .97, IA=J @EBBANAJ?A = 0.6%), =J@ S=O 

R=HE@=PA@ EJ K>AOA 1KQPD C=NKHEJE=J ?DEH@NAJ =J@ =@KHAO?AJPO 946:, EP EO QJGJKSJ DKS PDA 

AMQ=PEKJ SKQH@ B=NA EJ ATPNAIA KN @EOA=OA LKLQH=PEKJO, OQ?D =O BKN =PDHAPAO =J@ ?DNKJE?=HHU EHH 

L=PEAJPO 942:. $KOPAN =HOK ?NA=PA@ NABANAJ?A ?AJPEHAO BKN *4+ O?=HA@ PK * +, SDANA PDA * + 

R=HQAO QOA@ SANA ?=H?QH=PA@ QOEJC $KOPANfO LNA@E?PERA AMQ=PEKJO. 2DA ?AJPEHAO =NA OPN=PEBEA@ >U 

OAT, =J@ D=RA >AAJ @AIKJOPN=PA@ PK =@AMQ=PAHU =??KQJP BKN >NK=@ @EBBANAJ?AO KB DAECDP =J@ 

SAECDP 940:. AHPDKQCD PDA BKNIQH=->=OA@ * + AOPEI=PEKJ QOA@ PK ?NA=PA PDA ?AJPEHAO EO HEIEPA@ EJ 
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OKIA NAC=N@O (RANOQO QOEJC CKH@ OP=J@=N@ * + IA=OQNAIAJP), PDEO IAPDK@ AHEIEJ=PAO OAT 

@EBBANAJ?AO =J@ EO = IKNA R=HE@ JKNI=HEVAN KB ?=N@E=? CAKIAPNU PD=J PDA KPDAN ?KIIKJHU QOA@ 

PA?DJEMQAO 942:. 3JPEH IKNA @=P= EO =R=EH=>HA PD=P ?KIL=NA PDA R=NEKQO IAPDK@O =J@ @APANIEJA 

SDE?D >AOP JKNI=HEVAO *4+ EJ UKQPD, I=JU =QPDKNO I=EJP=EJ PD=P DAECDP2.7, ODKQH@ ?KJPEJQA PK 

>A QOA@ PK O?=HA *4+ CERAJ EPO SE@A QOA, A=OA =J@ ATEOPEJC JKNI=PERA R=HQAO. 

 

C,a33ifyi.( LVH 

*ABP RAJPNE?QH=N DULANPNKLDU (*4&) EO PN=@EPEKJ=HHU OQ>@ERE@A@ EJPK PDNAA L=PDKHKCEAO: A??AJPNE? 

DULANPNKLDU, ?KJ?AJPNE? NAIK@AHHEJC, =J@ ?KJ?AJPNE? DULANPNKLDU.  2DEO ?H=OOEBE?=PEKJ D=O 

ARKHRA@ >=OA@ KJ PDA @EBBANAJPE=H NAOLKJOA KB PDA ?=N@E=? IQO?HAO PK @EBBANAJP PULAO KB OPNAOO PDA 

DA=NP QJ@ANCKAO EJ ?KJ@EPEKJO HEGA DULANPAJOEKJ. E??AJPNE? DULANPNKLDU, PDA ?=N@E=? NAOLKJOA PK 

RKHQIA KRANHK=@, EO ?D=N=?PANEVA@ >U AHAR=PA@ *4+' >QP JKNI=H NAH=PERA S=HH PDE?GJAOO (052)2. 

CKJ?AJPNE? NAIK@AHHEJC, PDA ?=N@E=? NAOLKJOA PK ?DNKJE? BD7EEGD7 AD HAlG?7 KRANHK=@, EO JKNI=H 

*4+' SEPD AHAR=PA@ 052 947:. 5DAJ >KPD *4+' =J@ 052 =NA AHAR=PA@ PDA L=PEAJP EO O=E@ PK 

OQBBAN BNKI ?KJ?AJPNE? DULANPNKLDU ($ECQNA 1). AIKJC PDA *4& OQ>PULAO, ?KJ?AJPNE? 

DULANPNKLDU ?=NNEAO PDA CNA=PAOP NEOG BKN ?=N@EKR=O?QH=N ARAJPO EJ =@QHPO 948:. 
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5DEHA I=JU OPQ@EAO EJ@E?=PA PD=P AHAR=PA@ 1 . EO IKOP OPNKJCHU HEJGA@ SEPD PDA 

?KJ?AJPNE? DULANPNKLDE? ?KJ@EPEKJ, PDANA EO = JAA@ BKN BQNPDAN NAOA=N?D EJ UKQJC ?KDKNPO, PK 

AHQ?E@=PA PDA ATPAJP PK SDE?D PDAOA AJPEPEAO =NA IKNA KN HAOO =OOK?E=PA@ SEPD ?=N@EKR=O?QH=N 

KQP?KIAO EJ UKQPD =J@ SDE?D NAMQENA EIIA@E=PA EJPANRAJPEKJ. $KN PDA O=GA KB OEILHE?EPU =J@ 

>NAREPU, PDA NAI=EJ@AN KB PDA NAREAS SEHH JKP @EBBANAJPE=PA >APSAAJ PDA PULAO KB *4&. 

 

M&a352&-&.4 of )&a24 (&o-&42y 

2DANA EO HEPPHA ?KJOAJOQO NAC=N@EJC PDA E@A=H IAPDK@ SEPD SDE?D PK @APA?P P=NCAP KNC=J @=I=CA EJ 

?DEH@NAJ. CKJOE@AN=PEKJ IQOP >A CERAJ PK PDA OAJOEPEREPU =J@ OLA?EBE?EPU, ?KOP, =J@ =R=EH=>EHEPU KB 

A=?D IAPDK@. C=N@E=? +0' EO CAJAN=HHU ?KJOE@ANA@ PK >A PDA CKH@ OP=J@=N@ EJ @APA?PEJC ?=N@E=? 

=>JKNI=HEPEAO, =J@ EO PDA >AJ?DI=NG =C=EJOP SDE?D KPDAN IA=OQNAO =NA ?KIL=NA@ 954:. &KSARAN, 

EP EO = NAH=PERAHU ATLAJOERA =J@ H=>KNEKQO PAOP PK LANBKNI, =J@ PDANABKNA EO HAOO BNAMQAJPHU QOA@ 

?KIL=NA@ PK A?DK?=N@EKCN=IO. 2DA PSK IAPDK@O IKOP BNAMQAJPHU ?KIL=NA@ BKN ?HEJE?=H QOA =NA 

A?DK?=N@EKCN=LDU =J@ AHA?PNK?=N@EKCN=LDU (EC%). E?DK?=N@EKCN=IO QOA QHPN=OKQJ@ S=RAO QOA@ 

PK ?KILEHA EI=CAO KB PDA L=PEAJPfO DA=NP, =HHKSEJC BKN A=OU @E=CJKOAO =J@ IKNA LNA?EOA 

?D=N=?PANEV=PEKJ KB ?=N@E=? L=PDKHKCEAO OQ?D =O *4&. EC%O IA=OQNA PDA AHA?PNE?=H =?PEREPU KB PDA 

L=PEAJPfO DA=NP, BNKI SDE?D L=PDKHKCEAO ?=J >A EJ@ENA?PHU EJBANNA@. 3OEJC KJA KB OARAN=H OAPO KB 

?NEPANE= 955:, *4& ?=J >A @APANIEJA@ SEPD R=NUEJC @ACNAAO KB ?KJBE@AJ?A, DKSARAN PDA ATPAJP KB 

@=I=CA LNAOAJP ?=JJKP >A =OOAOOA@. 'P EO CAJAN=HHU =??ALPA@ PD=P A?DK?=N@EKCN=IO LNKRE@A = IKNA 

NAHE=>HA @E=CJKOEO KB *4& PD=J @K EC%O 956, 57:. 1AA 2=>HA 1 >AHKS BKN = OQII=NU KB PDA 

@EBBANAJP PULAO KB A?DK?=N@EKCN=IO. 

 

2=>HA 1: CKIL=NEJC PDA OPNAJCPDO =J@ SA=GJAOOAO KB +-+K@A, 2D, 3D, =J@ 2D' 
A?DK?=N@EKCN=LDU 
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 :.46n4 ()D ) 
M2t5o1 C=LPQNAO IKPEKJ KB DA=NP C=LPQNAO 2D EI=CA KB 

DA=NP  

C=LPQNAO 3D EI=CA KB 

DA=NP 

C=LPQNAO >HKK@ BHKS 

PDNKQCD DA=NPfO 

?D=I>ANO =J@ R=HRAO 

 n3or:.t6on G.t52r21 +A=OQNAO OEVA KB DA=NP 

OPNQ?PQNAO, PDE?GJAOO KB 

DA=NP S=HHO, =J@ 

RAJPNE?QH=N BQJ?PEKJ 

+A=OQNAO NA=H-PEIA 

IKPEKJ KB DA=NP =J@ 

=HHKSO BKN K>OANR=PEKJ 

KB DA=NP 

1EIEH=N PK 2D 

A?DK?=N@EKCN=I, >QP 

AJD=J?A@ EI=CEJC KB 

DA=NP 

+A=OQNAO ?=N@E=? 

KQPLQP =J@ @APA?PO DA=NP 

S=HH/R=HRA 

=>JKNI=HEPEAO 
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&ros & Cons  =OA@ KJ LNABETA@ *4 

CAKIAPNU 958: 

+KOP ?KIIKJHU QOA@ 

A?DK IK@=HEPU; >=OA@ 

KJ LNABETA@ *4 

CAKIAPNU 958:; NAOQHPO 

EJ BKNAODKNPAJA@ REAS 

KB PDA *4 959: 

,KP @ALAJ@AJP KJ 

CAKIAPNE? IK@AHEJC, OK 

IKNA OLA?EBE?; IKNA 

=??QN=PA IA=OQNAIAJP 

KB ?D=I>AN RKHQIAO 

959: 

C=J @EBBANAJPE=PA 

>APSAAJ @EBBANAJP PULAO 

KB *4& (LDUOEKHKCE?=H 

RO. L=PDKHKCE?=H) 960: 

A/696tD to D6.4nos2 

L+H 

-RANAOPEI=PA@ I=CJEPQ@A 

KB *4+ 958: 

3J@ANAOPEI=PA@ 

I=CJEPQ@A KB *4& 958: 

4ANU ?KJOEOPAJP SEPD 

+0' NAOQHPO 958: 

4ANU ?KJOEOPAJP SEPD 

+0' NAOQHPO 961: 

 

 

1PQ@EAO D=RA BKQJ@ PD=P =IKJC PDA R=NEKQO PULAO KB A?DK?=N@EKCN=LDU, +-IK@A A?DK 

KRANAOPEI=PAO PDA LNAOAJ?A KB *4+, 2D A?DK QJ@ANAOPEI=PAO EP, =J@ 3D A?DK ODKSO PDA >AOP 

=CNAAIAJP SEPD +0' 958:. 2EOOQA DKLLHAN 'I=CEJC S=O BKQJ@ PK ?KNNAH=PA RANU SAHH SEPD NAOQHPO 

BNKI +0' AT=IO 961:. 

DAOLEPA PDA SE@A =R=EH=>EHEPU KB A?DK?=N@EKCN=LDU, =J@ EPO QPEHEPU EJ @APA?PEJC =J@ 

@E=CJKOEJC ?=N@E=? @EOA=OA, ?ANP=EJ ?KDKNPO IKOP =P-NEOG, OQ?D =O PDKOA SEPD DULANPAJOEKJ, =JAIE=, 

KN GE@JAU @EOA=OA @K JKP NA?AERA A?DK?=N@EKCN=IO. -JA OPQ@U BKQJ@ PD=P KJHU 1 EJ 4 =@KHAO?AJPO 

SEPD DULANPAJOEKJ D=@ NA?AERA@ =J A?DK?=N@EKCN=I 962:. ERAJ IKNA OQNLNEOEJC, EJ ?DEH@NAJ SEPD 

AJ@-OP=CA NAJ=H @EOA=OA, =HPDKQCD 92% KB PDA L=PEAJPO D=@ ?=N@EKR=O?QH=N NEOG B=?PKNO, KJHU 35% 

NA?AERA@ =J A?DK?=N@EKCN=I 963:. 'J PDA AJ@-OP=CA NAJ=H @EOA=OA L=PEAJPO, ?DAOP T-N=UO, SDE?D 

LKOOAOO LKKN @E=CJKOPE? =>EHEPU, SANA QOA@ =HIKOP PSE?A =O BNAMQAJPHU =O A?DK?=N@EKCN=IO PK 

@E=CJKOA ?=N@E=? @EOA=OA 963:. &ULANPAJOERA L=PEAJPO ODKQH@ QJ@ANCK LANEK@E? PAOPEJC, >QP IKNA 

EILKNP=JPHU, L=PEAJPO SEPD OANEKQO ?KIKN>E@EPEAO ODKQH@ QJ@ANCK A?DK?=N@EKCN=IO NACQH=NHU PK 

IKJEPKN  . LNKCNAOOEKJ. 

 

Fac4o23 i-pac4i.( 4)& BP-LVM 2&,a4io. 

A@ELKOEPU 

,QIANKQO OPQ@EAO D=RA ODKSJ PD=P K>AOEPU EO =J EJ@ALAJ@AJP B=?PKN, =J@ EO KJA KB PDA IKOP 

OECJEBE?=JP ?KJPNE>QPKNO, PK PDA @ARAHKLIAJP KB DECD *4+ EJ ?DEH@NAJ =J@ =@KHAO?AJPO 91, 52, 54:. 

->AOA ?DEH@NAJ =NA =P IQ?D DECDAN NEOG KB OQBBANEJC BNKI >KPD BKNIO KB *4&; = IAP=-=J=HUOEO KB 

15 =@QHP OPQ@EAO BKQJ@ PD=P SEPD EJ?NA=OEJC =@ELKOEPU, ?=N@EKR=O?QH=N NEOG EJ?NA=OAO JKP HEJA=NHU, 

>QP ATLKJAJPE=HHU, SEPD =J KRAN=HH K@@O N=PEK KB 4.2 BKN *4& EJ K>AOA HE. JKJ-K>AOA EJ@ERE@Q=HO 
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964:. 5DAJ K>AOEPU EO =??KIL=JEA@ >U DULANPAJOEKJ, PDANA EO = OUJANCEOPE? ABBA?P PD=P BQNPDAN 

=??AHAN=PAO PDA ?=N@E=? NAIK@AHHEJC LNK?AOO 916, 26, 47, 52:. 

A JQI>AN KB B=?PKNO ?KJPNE>QPA PK PDA @ARAHKLIAJP KB *4& EJ K>AOA ?DEH@NAJ =J@ 

=@KHAO?AJPO. $ENOPHU, =J@ LAND=LO IKOP EILKNP=JPHU, SEPD EJ?NA=OEJC =@ELKOA PEOOQA, PDA >K@U 

@AI=J@O CNA=PAN IAP=>KHE? NAOKQN?AO, NAMQENEJC = H=NCAN ?=N@E=? SKNGHK=@. 2DEO NAOQHPO EJ ?=N@E=? 

NAIK@AHHEJC 952: c PDA DULANPNKLDU KB ?=N@EKIUK?UPAO c SDE?D >ACEJO =O =J =@=LPERA NAOLKJOA, 

>QP MQE?GHU LNKCNAOOAO EJPK = L=PDKHKCE?=H ?KJ@EPEKJ. CKILKQJ@EJC PDEO LNK>HAI, EO @=P= ODKSEJC 

PD=P PDA I=FKNEPU KB =@KHAO?AJPO ?KJOQIA OQC=N-OSAAPAJA@ >ARAN=CAO (11 O) 965: =J@ OK@EQI 

966: EJ MQ=JPEPEAO PD=P B=N OQNL=OO DA=HPD NA?KIIAJ@=PEKJO. EHAR=PA@ 11  ?KJOQILPEKJ D=O >AAJ 

ODKSJ PK EJ?NA=OA =@ELKOEPU, =J@ DAECDPAJ PDA NEOG BKN IAP=>KHE? OUJ@NKIA =J@ @E=>APAO 967: 

968:. +A=JSDEHA, AHAR=PA@ OK@EQI EJP=GA EJ UKQPD D=O >AAJ ODKSJ PK EJ?NA=OA BHQE@ NAPAJPEKJ, 

>HKK@ RKHQIA =J@ =BPANHK=@. E=?D KB PDAOA ABBA?PO ?KJPNE>QPAO PK EJ?NA=OEJC PDA OPN=EJ KJ PDA DA=NP 

969:. ,AQNKDKNIKJ=H B=?PKNO ?=J =HOK EJ@Q?A IUK?=N@E=H DULANPNKLDU. ->AOA EJ@ERE@Q=HO =NA 

IKNA =P NEOG BKN @ARAHKLEJC EJOQHEJ NAOEOP=J?A, SDE?D EO EPOAHB =J EJ@ALAJ@AJP LNA@E?PKN KB 

EJ?NA=OA@ *4+ 970:. A@ELK?UPAO LNK@Q?A HALPEJ, SDE?D D=O >AAJ ODKSJ PK EJ?NA=OA PDA OEVA KB 

LA@E=PNE? IUK?UPAO EJ REPNK, =J@ EJ@Q?A ATLNAOOEKJ KB ?=N@E=? DULANPNKLDU I=NGANO 971:.  ET?AOO 

=@ELKOA PEOOQA =HOK =?PER=PAO PDA NAJEJ-=JCEKPAJOEJ-=H@KOPANKJA OUOPAI (0AA1), EJ@Q?EJC 

IUK?=N@E=H CNKSPD =J@ BE>NKOEO 972:. $EJ=HHU, K>AOA ?DEH@NAJ IKNA ?KIIKJHU D=RA OHAAL =LJA= 

=J@ EJOQHEJ NAOEOP=J?A, >KPD KB SDE?D ?=J NAOQHP EJ DULANOPEIQH=PEKJ KB PDA OUIL=PDAPE? JANRKQO 

OUOPAI, =J@ QHPEI=PAHU HA=@ PK ?=N@E=? DULANPNKLDU 947:. 

1ARAN=H IAPDK@O =NA QOA@ PK =OOAOO =@ELKOEPU EJ ?DEH@NAJ.  +' EO IKOP ?KIIKJ >A?=QOA 

EPO ?=H?QH=PEKJ NAMQENAO KJHU PDA L=PEAJPfO DAECDP =J@ SAECDP. 5EPD PDA =R=EH=>EHEPU KB LKLQH=PEKJ-

>=OA@ JKNI=PERA LAN?AJPEHA R=HQAO, L=PEAJPO ?=J >A CNKQLA@ EJPK ?=PACKNEAO @ALAJ@EJC KJ SDANA 

PDAU B=HH EJ PDA @EOPNE>QPEKJ. 'J ?DEH@NAJ, KRANSAECDP EO @ABEJA@ =O  +' =P KN =>KRA PDA 85PD 

LAN?AJPEHA, =J@ K>AOEPU EO @ABEJA@ =O  +' =P KN =>KRA PDA 95PD LAN?AJPEHA. -PDANO S=UO KB 

IA=OQNEJC =@ELKOEPU EJ?HQ@A =>@KIEJ=H B=P 973:, S=EOP ?EN?QIBANAJ?A 974:, S=EOP-PK-DAECDP N=PEK 

974: =J@ PDA NA?AJPHU EJPNK@Q?A@  +'?R ( +' ?=N@EKR=O?QH=N NEOG PDNAODKH@O) 975:, =HH KB SDE?D 

=NA =OOK?E=PA@ SEPD ?=N@EKR=O?QH=N NEOG. 2DANA @KAO JKP OAAI PK >A = OQ>OP=JPE=H @EBBANAJ?A EJ PDA 

=OOK?E=PEKJ >APSAAJ =@ELKOEPU =J@  . QOEJC @EBBANAJP =@ELKOEPU IA=OQNAO PULA (A.C.,  +', S=EOP 

?EN?QIBANAJ?A), >QP PDA ATPAJP PK SDE?D @EBBANAJP S=UO KB ATLNAOOEJC =@ELKOEPU EIL=?PO KJ EPO 

=OOK?E=PEKJ SEPD *4+ EO QJ?HA=N. 
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.A@E=PNE? @=P= D=RA ODKSJ PD=P SDAJ =@ELKOEPU EO @A?NA=OA@ (E.A., SEPD SAECDP HKOO), ARAJ 

SEPD JK ?D=JCA EJ  ., *4+ EO OECJEBE?=JPHU NA@Q?A@ 976:. 2DA NA@Q?PEKJ EO ARAJ IKNA OPNEGEJC EJ 

K>AOA =@KHAO?AJPO, EJ SDE?D *4& LNAR=HAJ?A S=O NA@Q?A@ BNKI 28% PK 3% EJ PDA OAPPEJC KB 

SAECDP HKOO 977:. 1EIEH=NHU, =BPAN 6 IKJPDO KB =JPE-DULANPAJOERA PNA=PIAJP =J@ @A?NA=OAO EJ  . 

HARAHO, L=PEAJPO ODKSA@ I=NGA@ NA@Q?PEKJ EJ *4+, ARAJ SEPD JK =??KIL=JUEJC ?D=JCA EJ  +' 

978:. &KSARAN, PDA NAH=PEKJODEL >APSAAJ  . =J@ *4+ EO OPEHH ?KJPNKRANOE=H, =J@ OKIA OPQ@EAO 

D=RA BKQJ@ PD=P  . EO KJHU SA=GHU =OOK?E=PA@ SEPD *4+ 927, 79:.  

ERE@AJPHU, PDANA EO = JAA@ BKN IKNA NAOA=N?D PK @APANIEJA EB  . EO = OECJEBE?=JP, 

EJ@ALAJ@AJP ?KJPNE>QPKN PK EJ?NA=OA@ *4+, KN EB EP EO KJHU EILKNP=JP SDAJ L=ENA@ SEPD K>AOEPU. 'P 

EO ?HA=N PD=P =@ELKOEPU EO = I=FKN ?KJPNE>QPKN PK ?=N@E=? CAKIAPNE?=H NA=NN=JCAIAJPO, >QP PDANA I=U 

>A KPDAN B=?PKNO PD=P =QCIAJP PDA HEGAHEDKK@ KB @ARAHKLEJC *4&. 

 

.NAI=PQNEPU & =CA 

'J ?KJPN=OP PK OKIA LNAREKQO OPQ@EAO, ?ANP=EJ CNKQLO D=RA NA?AJPHU BKQJ@ = OECJEBE?=JP =OOK?E=PEKJ 

>APSAAJ LNAI=PQNA >ENPD =J@ *4+ EJ =@KHAO?AJ?A, EJ@ALAJ@AJP KB =@KHAO?AJP SAECDP =J@  . 

OP=PQO 954, 80:. 'J I=JU LNAI=PQNA EJ@ERE@Q=HO, PDA EJ?NA=OA EJ *4+ EO OECJEBE?=JP, PN=JOH=PEJC PK 

= 50% EJ?NA=OA EJ PDA NEOG BKN ?=N@EKR=O?QH=N ARAJPO EJ =@QHPDKK@ 980:. 2DA L=PDKHKCU EO 

LKOPQH=PA@ PK >A >A?=QOA LNAPANI EJB=JPO D=RA BASAN ?=N@EKIUK?UPAO PD=J JKNI=H, =J@ QJ@AN 

EJ?NA=OA@ @QNAOO, PDAU >A?KIA DULANPNKLDEA@. 

ACA EO = B=?PKN SDKOA OECJEBE?=J?A PK PDA @ARAHKLIAJP KB *4+ EJ ?DEH@NAJ ?=JJKP >A 

A=OEHU IA=OQNA@ >A?=QOA EP EO OK ?HKOAHU ?KNNAH=PA@ SEPD KPDAN R=NE=>HAO; PDAOA EJ?HQ@A DAECDP, 

SAECDP, * +, =J@  ., =HH KB SDE?D =NA IA@E=PA@ PDNKQCD DKNIKJ=H L=PDS=UO PD=P =NA IKOP =?PERA 

PDNKQCDKQP LQ>ANPU.  

 

$=IEHE=H 

5DEHA EP EO SE@AHU =?GJKSHA@CA@ PD=P  . EO EJBHQAJ?A@ >U DANA@EP=NU ?KILKJAJPO, CAJAPE? 

EJBHQAJ?A KJ *4+ EO QJ?HA=N 981:. ,KNIKPAJOERA KBBOLNEJC KB DULANPAJOERA L=NAJPO D=RA CNA=PAN 

*4+ PD=J JKNI=H, OQCCAOPEJC = CAJAPE? ?KILKJAJP 982:. AP HA=OP KJA CAJAPE? LKHUIKNLDEOI EO 

EJ@ENA?PHU =OOK?E=PA@ SEPD EJ?NA=OA@ *4+ EJ PDA ?KJPATP KB K>AOEPU: EJ K>AOA EJ@ERE@Q=HO, = 

IQP=PEKJ EJ PDA =@ELKJA?PEJ CAJA, SDE?D AJ?K@AO = LNKPAEJ OA?NAPA@ BNKI =@ELKOA PEOOQA PK 

NACQH=PA CHQ?KOA IAP=>KHEOI, EO =OOK?E=PA@ SEPD AHAR=PA@ *4+ 983:.  
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'J KPDANSEOA-DA=HPDU LAKLHA, IQP=PEKJO EJ =JCEKPAJOEJ-?KJRANPEJC AJVUIA (ACE) PD=P 

EJ?NA=OA ACE =?PEREPU, D=RA >AAJ BKQJ@ PK ?KJPNE>QPA PK *4& 984:. &KSARAN, PDAOA NAOQHPO =NA 

JKP QJERANO=HHU =??ALPA@, SEPD OKIA OPQ@EAO ?KJ?HQ@EJC PD=P PDANA EO JK =OOK?E=PEKJ 985, 86:; KJA 

OQ?D OPQ@U JKPA@ PD=P CAJAPE? OPQ@EAO =NA OQO?ALPE>HA PK OARAN=H @EBBE?QHPEAO PD=P I=GA ?KJOEOPAJP 

NALHE?=PEKJ @EBBE?QHP. 2DA EJ?HQ@A EJ=@AMQ=PA ?KJPNKH =J@ ATLANEIAJP=H CNKQL OEVAO 985:. 

 

0=?A 

 H=?G ?DEH@NAJ SEPD DULANPAJOEKJ =NA =P = IQ?D DECDAN NEOG KB @ARAHKLEJC *4&, QL PK = OET-BKH@ 

EJ?NA=OA KRAN SDEPA ?DEH@NAJ 987, 88:. 2DEO ?KQH@ >A, EJ L=NP, >A?=QOA >H=?G ?DEH@NAJ =NA >KNJ SEPD 

= CNA=PAN *4+ PD=J PDAEN SDEPA ?KQJPANL=NPO 989:. &KSARAN, EJ CAJAN=H, JKNIKPAJOERA >H=?G 

=@KHAO?AJPO D=RA HKSAN  . PD=J SDEPA =@KHAO?AJPO 990:, OK PDA NEOA EJ *4+ I=U >A AJPENAHU @QA 

PK JKJ- . B=?PKNO. 

2DA K>OANRA@ N=?E=H @EBBANAJ?A I=U >A >A?=QOA >H=?G >KUO D=RA EJ?NA=OA@ HARAHO KB 

=H@KOPANKJA, ?KIL=NA@ PK PDAEN SDEPA ?KQJPANL=NPO 991:. EHAR=PA@ =H@KOPANKJA HARAHO EJ?NA=OA@ 

BHQE@ NAPAJPEKJ =J@ *4+ EJ >H=?G >KUO, >QP D=@ HEPPHA ABBA?P EJ SDEPA >KUO. 2DANABKNA, EP I=U 

I=GA OAJOA BKN PDA PNA=PIAJP KB DULANPAJOEKJ EJ >H=?G =@KHAO?AJPO PK BK?QO KJ NA@Q?EJC PDA 

=?PEREPU KB LH=OI= =H@KOPANKJA, RE= =J =H@KOPANKJA >HK?GAN KN =J AJCEKPAJOEJ '' NA?ALPKN >HK?GAN. 

AJKPDAN OPQ@U BKQJ@ PD=P =BPAN =@FQOPEJC BKN EILKNP=JP ?KJBKQJ@ANO, OQ?D =O K>AOEPU, >H=?G OP=PQO 

S=O JKP EJ@ALAJ@AJPHU =OOK?E=PA@ SEPD *4& 992:. 

A OEIEH=N EJ?NA=OA EJ *4& LNAR=HAJ?A S=O BKQJ@ EJ &EOL=JE? ?DEH@NAJ 917:, =HPDKQCD PDEO 

I=U =HOK >A =PPNE>QPA@ PK PDA EJ?NA=OA@ K>AOEPU =J@ @A?NA=OA@ @EAP MQ=HEPU =IKJC PDEO LKLQH=PEKJ. 

2DA =OOK?E=PEKJ KB K>AOEPU =J@ *4+ D=O JKP >AAJ OPQ@EA@ EJ @ALPD EJ KPDAN IEJKNEPU CNKQLO. 

 

,QPNEPEKJ (REP=IEJ D & OK@EQI) 

4EP=IEJ D @ABE?EAJ?U EO = ?KIIKJ BEJ@EJC EJ L=PEAJPO SEPD AOOAJPE=H DULANPAJOEKJ, =J@ PDANA EO 

ARE@AJ?A PD=P REP=IEJ D =?PO PK OQLLNAOO PDA 0AA1 =J@ EJDE>EP ?=N@EKIUK?UPA DULANPNKLDU 993:. 

'J =@QHPO, OANQI REP=IEJ D HARAHO SANA EJRANOAHU NAH=PA@ PK *4+ 994:. 1EIEH=NHU EJ ?DEH@NAJ SEPD 

?DNKJE? GE@JAU @EOA=OA, SDK =NA =P NEOG BKN EJ?NA=OA@ *4+, HKSAN REP=IEJ D HARAHO =NA =OOK?E=PA@ 

SEPD EJ?NA=OA@ *4+ 995:. 

1PQ@EAO D=RA BKQJ@ = OECJEBE?=JP =OOK?E=PEKJ >APSAAJ *4+ =J@ QNEJ=NU OK@EQI AT?NAPEKJ 

EJ DULANPAJOERA L=PEAJPO, =J@ EJ OKIA ?=OAO OK@EQI S=O =J EJ@ALAJ@AJP B=?PKN BKN *4+ 996:. 
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1K@EQI JKP KJHU EJ?NA=OAO S=PAN NAPAJPEKJ; EP =HOK LNK@Q?AO =J AJD=J?A@ LNAOOQNA NAOLKJOA PK 

JKNALEJALDNEJA =J@ =JCEKPAJOEJ '', EJ?NA=OEJC OUIL=PDAPE? PKJA 996:. &KSARAN, LNAREKQO OPQ@EAO 

KJ PDEO PKLE? D=RA LNK@Q?A@ EJ?KJOEOPAJP NAOQHPO. -BPAJ, PDA K>OANRA@ =OOK?E=PEKJ >APSAAJ OK@EQI 

=J@ *4+ I=U >A =PPNE>QP=>HA PK PDA LNAOAJ?A KB KPDAN EILKNP=JP B=?PKNO, OQ?D =O K>AOEPU. 

 

M&a352&-&.4 of BP 

$KN OARAN=H NA=OKJO, EJ PDA ?HEJE?, EP EO CAJAN=HHU LNABAN=>HA PK IA=OQNA PDA L=PEAJPfO  . QOEJC 

IAN?QNU  . @ARE?AO, N=PDAN PD=J KO?EHHKIAPNE? I=?DEJAO. $ENOPHU, R=HQAO QOA@ PK ?NA=PA PDA 

JKNI=PERA ?QNRAO BKN  . EJ UKQPD SANA C=PDANA@ QOEJC IAN?QNU  . @ARE?AO, =J@ EP EO =@REO=>HA PK 

NAI=EJ ?KJOEOPAJP BKN =??QN=PA ?KIL=N=PERA LQNLKOAO. ,K OQ?D JKNI=PERA ?QNRAO ATEOP BKN 

KO?EHHKIAPNE? @ARE?AO @QA PK EJOQBBE?EAJP @=P=. 1A?KJ@HU, KO?EHHKIAPNE? I=?DEJAO D=RA >AAJ 

LNKRAJ HAOO =??QN=PA BKN L=PEAJPO SEPD EJ?NA=OA@ R=O?QH=N OPEBBJAOO 997:, =HPDKQCD KO?EHHKIAPNE? 

IA=OQNAO =NA JKP OQ>FA?P PK PDA DQI=J ANNKN EJDANAJP EJ PDA IAN?QNU  . @ARE?A R=HQAO. 2DANABKNA, 

EP EO JKP OQNLNEOEJC PD=P PDA PSK IAPDK@O KB IA=OQNAIAJP =CNAA KJ  . OP=PQO ?H=OOEBE?=PEKJ EJ KJHU 

60% KB ?=OAO 998:. 

'P EO EILKNP=JP PK =LLNA?E=PA PD=P ?=OQ=H  . IA=OQNAIAJPO (PDKOA @KJA EJ PDA ?HEJE?) I=U 

JKP >A E@A=H, >A?=QOA SEPDEJ =J EJ@ERE@Q=H ?DEH@,  . EO DECDHU R=NE=>HA >APSAAJ A=?D ?HEJE? REOEP, 

=J@ ARAJ >APSAAJ A=?D IA=OQNAIAJP 999:. 2DEO LNK>HAI I=U >A L=NPE=HHU =@@NAOOA@ PDNKQCD PDA 

QOA KB 24-DKQN =I>QH=PKNU  . IKJEPKNEJC (A .+). .=PEAJPO SA=N PDA A .+ @ARE?A =J@ =J =NI 

?QBB BKN = BQHH 24 DKQNO, SEPD PDA ?QBB EJBH=PEJC =J@ NA?KN@EJC PDA L=PEAJPOf  . ARANU 15 PK 30 

IEJQPAO, @=U =J@ JECDP. CKJOE@ANA@ PDA CKH@ OP=J@=N@ BKN  . IA=OQNAIAJP, A .+ @=P= EO JKP 

P=EJPA@ >U EJ-?HEJE? B=?PKNO PD=P EILEJCA KJ PDA MQ=HEPU KB PDA @=P= ?KHHA?PA@; PDEO EO AOLA?E=HHU 

EILKNP=JP EJ PDA @E=CJKOEO KB SDEPA-?K=P DULANPAJOEKJ (DULANPAJOEKJ KJHU SDAJ EJ = IA@E?=H 

OAPPEJC) =J@ I=OGA@ DULANPAJOEKJ (JKNI=H KBBE?A  ., AHAR=PA@ =I>QH=PKNU  .). +=OGA@ 

DULANPAJOEKJ EJ L=NPE?QH=N EO =OOK?E=PA@ SEPD AJ@-KNC=J @=I=CA, L=NPE?QH=NHU SEPD NAC=N@O PK 

*4+ =J@ ?'+2, EJ?NA=OEJC PDA L=PEAJPfO NEOG BKN ?=N@EKR=O?QH=N ARAJPO 9100, 101:. 2DA JECDPPEIA 

A .+ IA=OQNAIAJPO =NA R=HQ=>HA BKN IA=OQNEJC PDA =IKQJP KB JK?PQNJ=H  . @ELLEJC. *=?G KB 

JK?PQNJ=H @ELLEJC EO =OOK?E=PA@ SEPD ?=N@E=? =>JKNI=HEPEAO, EJ?HQ@EJC EJ?NA=OA@ =KNPE? OPEBBJAOO 

=J@ *4& 9102-105:. 

5E@AOLNA=@ QOA KB PDA A .+ IAPDK@ PK AR=HQ=PA  . EJ ?DEH@NAJ SKQH@ NALNAOAJP = 

OECJEBE?=JP EILNKRAIAJP EJ PDA MQ=HEPU KB  . @=P= ?KHHA?PA@: 24-DKQN A .+ =??QN=PAHU 
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@E=CJKOA@ =NPANE=H DULANPAJOEKJ EJ PSE?A =O I=JU LNA-LQ>ANP=H ?DEH@NAJ PD=J @E@ ?=OQ=H  . 

IA=OQNAIAJP 9106:. A .+ R=HQAO =NA ?KNNAH=PA@ IKNA ?HKOAHU SEPD *4+' PD=J ?=OQ=H  . 

IA=OQNAIAJPO 9107:. CKJOEOPAJPHU AHAR=PA@ A .+ 1 . (HK=@, KN LNKLKNPEKJ KB =>JKNI=H  . 

R=HQAO >50%) EO IKNA LNA@E?PERA KB =>JKNI=H *4+' =J@ *4&, PD=J EO =>JKNI=H D . 9107, 108:.  

2DA A .+ =HOK ?KHHA?PO EJBKNI=PEKJ NAC=N@EJC  . R=NE=>EHEPU, @=P= PD=P SKQH@ >A 

KPDANSEOA EJ=??AOOE>HA. 1PQ@EAO D=RA BKQJ@ PD=P EJ?NA=OA@  . R=NE=>EHEPU (AOLA?E=HHU JECDPPEIA 

R=NE=>EHEPU) EO ?KNNAH=PA@ SEPD *4+' 9109, 110:, DKSARAN PDEO I=U >A >A?=QOA KB PDA OPNKJC 

=OOK?E=PEKJ >APSAAJ >HKK@ LNAOOQNA R=NE=>EHEPU =J@  +' 9111:. ,ARANPDAHAOO, NAOA=N?D KJ PDA 

NAH=PEKJODEL >APSAAJ  . R=NE=>EHEPU =J@ *4+' EO OL=NOA EJ PDA LA@E=PNE? LKLQH=PEKJ. $QNPDAN 

EJRAOPEC=PEKJ KB PDEO PKLE? SKQH@ DAHL PK I=GA A .+ @=P= = IKNA LKSANBQH PKKH EJ LNA@E?PEJC 

?=N@EKR=O?QH=N @=I=CA. 

 

C522&.4 42&a4-&.4 2&co--&.da4io.3 

,=PQN=HHU, KJA OPN=PACU PK =HHARE=PA *4& EO PDNKQCD PDA NA@Q?PEKJ KB  . HARAHO. &KSARAN, PDNKQCD 

= ?KI>EJ=PEKJ KB QJ@AN-O?NAAJEJC =J@ QJ@AN-=LLNA?E=PEKJ KB EPO EILKNP=J?A, AHAR=PA@  . EJ 

?DEH@NAJ EO BNAMQAJPHU AEPDAN JKP @E=CJKOA@ KN JKP =@@NAOOA@; =J AOPEI=PA@ 25% KB DULANPAJOERA 

?DEH@NAJ CK QJ@E=CJKOA@ 9112:. *=?G KB =?PEKJ A=NHU KJ EJ PDAOA ?DEH@NAJfO HERAO I=U D=RA OANEKQO 

EILHE?=PEKJO BKN PDAEN BQPQNA DA=HPD. -JA NALKNP BKQJ@ PD=P  . HARAHO EJ ?DEH@NAJ =O UKQJC =O 9 

UA=NO KH@ ?KQH@ LNA@E?P =PDANKO?HANKOEO EJ H=PAN UA=NO 9113: (PDAEN NEOG S=O NA@Q?A@, =HPDKQCD JKP 

AHEIEJ=PA@, EB PDA ?DEH@NAJ PN=JOEPEKJA@ PK JKNIKPAJOERA =@QHPO).  

1ARAN=H OPN=PACEAO ?=J >A AILHKUA@ PK =@@NAOO PDA @EOL=NEPU >APSAAJ EJ?E@AJ?A =J@ 

@APA?PEKJ. $ENOPHU, PDA @ABEJEPEKJ KB DULANPAJOEKJ EO EJDANAJPHU BH=SA@. DAI=N?=PA@ QOEJC 

JKNI=PERA ?QNRAO (>95PD LAN?AJPEHA), PDA @=P= QOA@ PK CAJAN=PA PDKOA ?QNRAO =NA OLA?EBE? PK PDA 

LANEK@ KB PEIA =J@ PDA LKLQH=PEKJ BNKI SDE?D PDA @=P= S=O C=PDANA@, =J@ I=U JKP =LLHU PK 

?QNNAJP LA@E=PNE? LKLQH=PEKJO. $QNPDANIKNA, = @E=CJKOEO KB DULANPAJOEKJ EO JKP EIIA@E=PAHU 

NA?KCJEV=>HA PK = ?HEJE?E=J, JKN @KAO EP D=RA EJPNEJOE? IA=JEJC. 'P SKQH@ >A DAHLBQH BKN LDUOE?E=JO 

PK >A AMQELLA@ SEPD @ABEJEPERA =CA-, DAECDP-, OAT-, =J@ N=?A-OLA?EBE? ?QP-KBBO BKN DULANPAJOEKJ PD=P 

NABHA?P KNC=J @=I=CA @KSJOPNA=I KB DECD  ., =J@ PD=P NAI=EJ OP=PE? EJ PDA B=?A KB LKLQH=PEKJ 

?D=JCAO. 

 2DA HKJCEPQ@EJ=H @=P= NAMQENA@ PK BKNIQH=PA OQ?D PDNAODKH@O =NA @EBBE?QHP PK ?KHHA?P, =J@ 

?QNNAJP @=P= I=U JKP >A =@AMQ=PA. &KSARAN, EJ=@AMQ=?EAO EJ PNA=PIAJPO BKN PDKOA E@AJPEBEA@ =O 
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D=REJC DULANPAJOEKJ ?=J >A =@@NAOOA@. CDEH@NAJ SEPD DULANPAJOEKJ, >QP SEPDKQP *4&, ODKQH@ 

BENOP >A PNA=PA@ RE= PDAN=LAQPE? HEBAOPUHA ?D=JCAO. 1Q?D ?D=JCAO, EJ?HQ@EJC @A?NA=OA@ OK@EQI 

EJP=GA =J@ O?NAAJ PEIA, =J@ EJ?NA=OA@ LDUOE?=H =?PEREPU, D=RA >AAJ ODKSJ PK NA@Q?A  . =J@ 

EILNKRA ?=N@EKR=O?QH=N NEOG B=?PKNO EJ LNA-LQ>ANP=H ?DEH@NAJ 947:. $KN DULANPAJOERA ?DEH@NAJ SEPD 

*4&, LD=NI=?KHKCE?=H PDAN=LU EO I=J@=PA@ =J@ KBPAJ D=O >AJABE?E=H NAOQHPO 915:. ,QIANKQO 

OPQ@EAO D=RA AOP=>HEODA@ PD=P  .-HKSANEJC PDAN=LU NA@Q?AO *4+ =J@ KPDAN ?=N@EKR=O?QH=N 

EJ@E?=PKNO =IKJC DULANPAJOERA L=PEAJPO, EJ OKIA ?=OAO PK = NAI=NG=>HA ATPAJP 9114:. 2DEO 

PN=JOH=PAO EJPK >AJABE?E=H KQP?KIAO. A NA?AJP OPQ@U ODKSA@ PD=P BKN ARANU NA@Q?PEKJ KB 2 II&C 

EJ IA=J 1 ., OPNKGA IKNP=HEPU =J@ ?KNKJ=NU DA=NP @EOA=OA IKNP=HEPU @NKLLA@ >U 7% =J@ 10%, 

NAOLA?PERAHU 9115:. 1KIA NAOA=N?DANO D=RA LNKLKOA@ PD=P PNA=PIAJP KB  .-IA@E=PA@ *4& ODKQH@ 

>A >=OA@ =NKQJ@ ACE EJDE>EPKNO =J@/KN @EQNAPE?O, PK NA@Q?A =BPANHK=@ 953, 116:. 

 'J =@@EPEKJ PK LDUOEKHKCE?=H =HPAN=PEKJO, EP EO EILKNP=JP BKN LDUOE?E=JO PK ?KJOE@AN L=PEAJPOf 

LOU?DKHKCE?=H OP=PA, SDE?D I=U >A L=NPE=HHU NAOLKJOE>HA BKN PDAEN DECD  . HARAHO. .ANOEOPAJP 

IAJP=H OPNAOO EJ@Q?AO OUIL=PDAPE? JANRKQO OUOPAI =?PER=PEKJ, AHAR=PEJC  ., =J@ ?KJPNE>QPEJC PK 

PDA @ARAHKLIAJP KB *4& 9117:. 2DA ?KJPNE>QPEKJ EO ARAJ CNA=PAN EJ ?DEH@NAJ SEPD = CAJAPE? 

LNA@EOLKOEPEKJ PK DULANPAJOEKJ 9118:. 

-JA KB PDA LNEI=NU EILA@EIAJPO PK PDA BECDP =C=EJOP DULANPAJOEKJ EJ UKQPD EO PDA H=?G KB 

O?NAAJEJC. 2DA J=PQN=H MQAOPEKJ PD=P =NEOAO EO, ODKQH@ LDUOE?E=JO >A ?KJ@Q?PEJC O?NAAJEJC, =J@ EB 

UAO, PK SD=P ATPAJP? 2DA ?KJBHE?PEJC KLEJEKJO KJ PDEO I=PPAN LNKILPA@ PDA EJEPE=PEKJ KB = H=NCA-

O?=HA OPQ@U PK ?KIL=NA PDA ABBA?PERAJAOO KB PDNAA =LLNK=?DAO PK  .-O?NAAJEJC EJ UKQPD: JK 

EJPANRAJPEKJ, dO?NAAJ-=J@-PNA=Pe, =J@ LKLQH=PEKJ-SE@A OPN=PACEAO. 'P BKQJ@ PD=P LKLQH=PEKJ-SE@A 

LKHE?U EJPANRAJPEKJO, OQ?D =O O=HP-NA@Q?PEKJ KN EJ?NA=OA@ LDUOE?=H A@Q?=PEKJ ?H=OOAO SANA 

ATPNAIAHU ?KOP-ABBA?PERA.  . O?NAAJEJC P=NCAPA@ =P =@KHAO?AJPO SEPD ?ANP=EJ ?KJ@EPEKJO PD=P I=GA 

PDAI =P-NEOG, OQ?D =O *4& KN &2, - = dDECD-NEOG KJHUe =LLNK=?D - NAOQHPA@ EJ HAOO =PPN=?PERA ?KOP-

ABBA?PERAJAOO N=PEKO PD=J LKLQH=PEKJ-SE@A O?NAAJEJC 9119:.  

'J ?KJPN=OP, PDA 3.1. .NARAJP=PERA 1ANRE?AO 2=OG $KN?A NA?KIIAJ@O =C=EJOP =HH  . 

O?NAAJEJC EJ ?DEH@NAJ, ?EPEJC EJOQBBE?EAJP ARE@AJ?A KB EPO >AJABEPO. +KNAKRAN, PDA 2=OG $KN?A 

=NCQAO PD=P O?NAAJEJC EO =??KIL=JEA@ >U OECJEBE?=JP D=NIO, EJ?HQ@EJC PDA LOU?DKHKCE?=H >QN@AJO 

KB B=HOA-LKOEPERA @E=CJKOAO, =J@ PD=P PDANA D=RA >AAJ BAS HKJCEPQ@EJ=H OPQ@EAO LNKRE@EJC ARE@AJ?A 

PD=P DECD  . EJ ?DEH@DKK@ LNA@E?PO ?=N@EKR=O?QH=N @EOA=OA EJ =@QHPDKK@ 9120:. 'J =@@EPEKJ, PDA 

2=OG $KN?A ?KJPAJ@O PD=P N=PAO KB DULANPAJOEKJ I=EJPAJ=J?A BNKI ?DEH@DKK@ PK =@QHPDKK@ R=NU 
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BNKI AOPEI=PAO KB 19% PK 65% 9120:, OK =J ATLAJOERA EJPANRAJPEKJ LNKCN=I I=U JKP NAOQHP EJ = 

OECJEBE?=JP NA@Q?PEKJ KB DULANPAJOERA =@QHPO. 2DANA EO =HOK PDA LNK>HAI KB BKHHKS-QL; ARAJ SDAJ 

DULANPAJOEKJ EO @E=CJKOA@ EJ LA@E=PNE? L=PEAJPO,  . EO JKP NACQH=NHU P=GAJ =P ?DA?G-QL REOEPO 9121:.  

 

Co.c,53io. 

A@ELKOEPU EO SAHH GJKSJ PK >A =OOK?E=PA@ SEPD AHAR=PA@ *4+. D=P= OQLLKNP PD=P  . EO =OOK?E=PA@ 

SEPD *4+ =O SAHH, =HPDKQCD EP EO HEGAHU PD=P PDA  .-*4+ NAH=PEKJ EO =BBA?PA@ >U KPDAN B=?PKNO, 

EJ?HQ@EJC HEBAOPUHA, LDUOE?=H =J@ CAJAPE? B=?PKNO.  

A H=NCA =IKQJP KB NAOA=N?D EO ?QNNAJPHU >AEJC @KJA KJ PDA PKLE? KB *4+ EJ UKQPD, UAP 

PDANA EO = JAA@ BKN BQNPDAN ?H=NEBE?=PEKJ =P ARANU HARAH: =P PDA HARAH KB PDA LDUOEKHKCU =J@ PDA PEOOQA, 

PK @APANIEJA PDA OAMQAJPE=H LNKCNAOOEKJ BNKI JKNI=H DA=NP LDUOEKHKCU PK *4&; =P PDA ?HEJE?=H 

HARAH, PK NAOKHRA SDE?D B=?PKNO LNA@EOLKOA =J EJ@ERE@Q=H PK AHAR=PA@ *4+ KN *4&; =P PDA HARAH KB 

LNK?A@QNA =J@ LKHE?U, PK R=HE@=PA PNA=PIAJPO =J@ IA@E?=PEKJO, =J@ PK ?H=NEBU SDAPDAN  . 

O?NAAJEJC D=O OECJEBE?=JP =@R=JP=CAO EJ LNARAJPEJC HKJC-PANI ?=N@EKR=O?QH=N @=I=CA.  
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C5.=t2r 4: D2t2r:6n.nts .n1 r6s8 3.0tors o3 /9oo1 =r2ssAr2 t5roA45oAt 056915oo1: . 
=ros=20t6B2 0o5ort stA1D  
 
(KOALD 5EJ@DAEI1, +AH=JEA &AJ@ANOKJ1,2, %EHHAO .=N=@EO1, +=NEA-.EANNA 1UHRAOPNA3, (AJJEBAN 
-f*=QCDHEJ3, (AJJEBAN +?%N=PD4, .=QH .KENEAN5, C=PDANEJA 1=>EOPKJ6, )=PANEJ= +=TEIKR=7, +=NEA-
hRA +=PDEAQ3,  APD=JU $KOPAN1, AJCAHK 2NAI>H=U5, ENE?= +KK@EA1, +E?D=AH 8=LLEPAHHE1 
 

1+?%EHH 3JERANOEPU &A=HPD CAJPNA, +KJPNA=H, /C, CA, 
2CAJPNA &KOLEP=HEAN 3JERANOEP=ENA 1=EJPA-(QOPEJA, +KJPNA=H, /C, CA, 
3CAJPNA @A NA?DAN?DA @Q CAJPNA &KOLEP=HEAN @A H'3JERANOEPZ @A +KJPNZ=H, +KJPNA=H, /C, CA, 
4CAJPNA BKN CHEJE?=H 0AOA=N?D EJ &A=HPD, CKJ?KN@E= 3JERANOEPU, +KJPNA=H, /C, CA, 
53JERANOEPZ *=R=H, +KJPNA=H, /C, CA, 
63JERANOEPU KB 2KNKJPK, 2KNKJPK, -,, CA, 
73JERANOEPU KB AH>ANP=, E@IKJPKJ, A , CA, 
 
CKNNAOLKJ@EJC =QPDKN: +E?D=AH 8=LLEPAHHE, +D, +1?, 1001 DA?=NEA  KQH., 0I A02.2227, 
+KJPNA=H /QA>A?, C=J=@=.  2AH: 514-412-4461; AI=EH: IV=LN@N@U=DKK.?= 
 
$QJ@EJC:  2DEO LNKFA?P S=O BQJ@A@ >U =J KLAN=PEJC CN=JP BNKI PDA C=J=@E=J 'JOPEPQPAO KB &A=HPD 
0AOA=N?D. +8 NA?AERA@ = NAOA=N?D O=H=NU =S=N@ BNKI PDA $KJ@O @A 0A?DAN?DA @Q /QA>A? c 1=JPZ 
=J@ (5 NA?AERA@ CN=@Q=PA OPQ@AJP BQJ@EJC BNKI PDA DEREOEKJ KB ETLANEIAJP=H +A@E?EJA, $=?QHPU 
KB +A@E?EJA KB +?%EHH 3JERANOEPU. 
 
 
4.1 For2Cor1 to t56s :.nAs0r6=t 05.=t2r 
 

2DA I=JQO?NELP EJ PDEO ?D=LPAN QOAO PDA @=P= BNKI = HKJCEPQ@EJ=H OPQ@U (PDA /3A*'27 

OPQ@U), SDE?D D=O KRAN=N?DEJC =EIO PK OPQ@U @APANIEJ=JPO =J@ KQP?KIAO KB =@ELKOEPU. 2DA 

/3A*'27 OPQ@U ?KILNEOAO 3 OPQ@U REOEPO, SEPD PDA H=PAOP REOEP (43) D=REJC K??QNNA@ SDAJ 

OQ>FA?PO SANA 15 PK 17 UA=NO KH@. C=OQ=H >HKK@ LNAOOQNA ( .) EO IA=OQNA@ =P A=?D KB PDAOA REOEPO; 

PDAOA =NA PDA  . @=P= QOA@ BKN PDA ?QNNAJP I=JQO?NELP. -B JKPA, @=P= BNKI PDA PDEN@ REOEP (43) SANA 

QJ=R=EH=>HA =P PDA PEIA KB SNEPEJC (EJ PDA BEJ=H OP=CAO KB @=P= ?HA=JEJC =J@ ?KHH=PEKJ). ' D=RA 

PDANABKNA ?KILHAPA@ =HH =OLA?PO KB PDA I=JQO?NELP =J@ LANBKNIA@ =HH LH=JJA@ =J=HUOAO QOEJC @=P= 

BNKI 41 (8-10 UA=NO KH@) =J@ 42 (11-13 UA=NO KH@). 2DA 43 @=P= SEHH >A =R=EH=>HA EJ -?PK>AN 

2017, =BPAN SDE?D ' SEHH ?KILHAPA =HH =J=HUOAO EJ?HQ@EJC PDA 43 REOEP @=P= =J@ NAREOA PDA 

I=JQO?NELP, K>P=EJ BAA@>=?G BNKI =QPDKNO, =J@ OQ>IEP PDA I=JQO?NELP PK '76;3FD;5 N7B:DAlA9K, 

'76;3FD;5E, KN  KB7DF7nE;An, @ALAJ@EJC KJ PDA OECJEBE?=J?A =J@ EIL=?P KB PDA BEJ=H NAOQHPO. 

2DA IAPDK@O KB PDA OPQ@U D=RA >AAJ LNAOAJPA@ =P PDA AJJQ=H +?%EHH  EKIA@E?=H 

%N=@Q=PA CKJBANAJ?A (A+ %C) =J@ PDA C=J=@E=J 1K?EAPU KB ,ALDNKHKCU (C1,) AJJQ=H 

%AJAN=H +AAPEJC, =J@ LNAHEIEJ=NU NAOQHPO D=RA >AAJ LNAOAJPA@ =P PDA >E=JJQ=H /3A*'27 D=U EJ 
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+=U 2017 91-3:. $AA@>=?G BNKI PDKOA ?KJBANAJ?AO, =J@ BNKI PDA JQIANKQO ?KJRANO=PEKJO SEPD 

PDA HEOPA@ =QPDKNO =J@ SEPD ?KHHA=CQAO, S=O EJ?KNLKN=PA@ EJPK PDEO I=JQO?NELP. 

2DKQCD 1 PK 3% KB ?DEH@NAJ =NA NALKNPA@ PK D=RA DULANPAJOEKJ, =J@ OARAN=H NEOG B=?PKNO 

=OOK?E=PA@ SEPD DULANPAJOEKJ EJ ?DEH@NAJ D=RA >AAJ E@AJPEBEA@, PDA @APANIEJ=JPO KB  . EPOAHB =J@ 

DKS  . @APANIEJ=JPO =J@ NEOG B=?PKNO BKN AHAR=PA@  . 5:3n97 PDNKQCDKQP ?DEH@DKK@, NAI=EJ 

QJ?HA=N. 2DEO OPQ@U =@@NAOOAO PD=P GJKSHA@CA C=L >U =OOAOOEJC PDA =OOK?E=PEKJO >APSAAJ = 

JQI>AN KB B=?PKNO =J@  . =P 3 REOEPO, QOEJC PDA O=IA ?KDKNP KB ?DEH@NAJ =P A=?D REOEP. 
 

 
 
4.2 M.nAs0r6=t 2 
 

Ab342ac4 
 

B.084roAn1 .n1 o/720t6B2s 

CANP=EJ LDUOE?=H IA=OQNAO, OQ?D =O DAECDP =J@ SAECDP, =NA GJKSJ PK ?KJPNE>QPA PK >HKK@ LNAOOQNA 

( .) EJ ?DEH@NAJ 94:. &KSARAN, PDANA EO = H=?G KB GJKSHA@CA =O PK DKS PDAOA =J@ KPDAN NEOG B=?PKNO 

KB  . ?D=JCA PDNKQCDKQP ?DEH@DKK@. AHOK QJ?HA=N, EO PDA ATPAJP PK SDE?D EJ?NA=OA@ =@ELKOEPU, = 

I=FKN ?KJPNE>QPKN PK DULANPAJOEKJ EJ UKQPD, LNA@E?PO BQPQNA AHAR=PA@  . EJ ?DEH@NAJ.  

D2s64n, s2tt6n4, =.rt606=.nts, & :2.sAr2:2nts 

5A ?KJ@Q?PA@ = HKJCEPQ@EJ=H ?KDKNP OPQ@U KB ?DEH@NAJ =P-NEOG BKN K>AOEPU, BNKI +KJPNA=H =J@ 

/QA>A? CEPU, C=J=@=. 'J?HQOEKJ ?NEPANE= SANA D=REJC =P HA=OP KJA K>AOA L=NAJP, =J@ JKP OQBBANEJC 

BNKI =JU OANEKQO IA@E?=H ?KJ@EPEKJ. 2DA OPQ@U EJ?HQ@A@ PDNAA REOEPO: 41 (=CA 8-10 UA=NO, J = 

631), 42 (=CA 11-13 UA=NO, J = 564), =J@ 43 (=CA 15-17 UA=NO). DQNEJC REOEPO, @=P= SANA ?KHHA?PA@ 

KJ PDA L=PEAJPOf =JPDNKLKIAPNE?, >EK?DAIE?=H, =J@ HEBAOPUHA B=?PKNO, =J@ PDA L=NAJPOf  +' =J@ 

DEOPKNU KB DULANPAJOEKJ. 3JER=NE=>HA =J@ IQHPER=NE=>HA HEJA=N NACNAOOEKJO SANA LANBKNIA@ PK 

AR=HQ=PA PDA NAH=PEKJ >APSAAJ OAHA?PA@ B=?PKNO =J@ OUOPKHE? =J@ @E=OPKHE?  .. 3JER=NE=PA =J=HUOAO 

SANA QOA@ PK AR=HQ=PA PDA =OOK?E=PEKJ >APSAAJ 41  +' =J@ 42  .. 

R2sA9ts 

AP 41 =J@ 42, PDA IA=J =CA KB L=NPE?EL=JPO S=O 9.6 UA=NO =J@ 11.7 UA=NO, NAOLA?PERAHU; 

=LLNKTEI=PAHU 40% SANA KRANSAECDP KN K>AOA =P A=?D REOEP. 'J QJER=NE=>HA =J=HUOEO, =HH =@ELKOEPU 

EJ@E?=PKNO SANA OECJEBE?=JPHU =OOK?E=PA@ SEPD  . HARAHO, =O SANA PDA >EK?DAIE?=H IA=OQNAO =J@ 

OARAN=H KB PDA L=NAJP=H B=?PKNO, AOLA?E=HHU PDKOA KB PDA IKPDAN. 'J PDA IQHPER=NE=>HA =J=HUOEO, JK 

B=?PKNO SANA ?KJOEOPAJPHU OECJEBE?=JP. ,ARANPDAHAOO ?ANP=EJ PNAJ@O EJ PDA =OOK?E=PEKJO SANA 

=LL=NAJP. 1?NAAJ PEIA EJ >KUO =J@  +'V EJ CENHO SANA OECJEBE?=JPHU =OOK?E=PA@ SEPD  .. 'J 
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=@@EPEKJ, PNECHU?ANE@AO =J@ IKPDANfO  +' SANA =OOK?E=PA@ SEPD  . EJ >KPD CAJ@ANO. AP 42, 

OIKGEJC S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD CENHOf  .. 5DAJ AT=IEJEJC DKS B=?PKNO =P 41 SANA 

=OOK?E=PA@ SEPD  . =P 42, EJ >KPD CAJ@ANO, IKPDANfO  +' S=O =OOK?E=PA@ SEPD >KPD OUOPKHE? =J@ 

@E=OPKHE?  ., =J@ 4-2 I=T S=O =OOK?E=PA@ SEPD @E=OPKHE?  ..  +'V EJ PDA QLLAN MQEJPEHA KB PDA 

?KDKNP S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD BQPQNA DECDAN  .V HARAHO.   

Con09As6on 

1ARAN=H LDUOE?=H, HEBAOPUHA =J@ B=IEHE=H B=?PKNO =NA =OOK?E=PA@ SEPD  . @QNEJC ?DEH@DKK@, DKSARAN, 

PDAOA =OOK?E=PEKJO =NA @EBBANAJP >APSAAJ >KUO =J@ CENHO =J@ OKIA ?D=JCA KRAN PEIA. 'J L=NPE?QH=N, 

=@ELKOEPU =J@ DANA@EP=NU B=?PKNO SANA OECJEBE?=JPHU =OOK?E=PA@ SEPD OUOPKHE? =J@ @E=OPKHE?  ., EJ 

>KPD CAJ@ANO, =J@ H=PA ?DEH@DKK@ =@ELKOEPU S=O =OOK?E=PA@ SEPD BQPQNA A=NHU =@KHAO?AJP  .. 

 
 

I.42od5c4io. 

EHAR=PA@ >HKK@ LNAOOQNA ( .) EJ ?DEH@NAJ EO =OOK?E=PA@ SEPD OECJEBE?=JP ?=N@E=? =J@ NAJ=H @=I=CA 

95, 6:. +KNAKRAN, PDANA EO OQ>OP=JPE=H ARE@AJ?A PD=P >KPD  . HARAHO 97: =J@ AJ@-KNC=J @=I=CA 98: 

EJ ?DEH@NAJ LANOEOP EJPK =@QHPDKK@. A JQI>AN KB ?NKOO-OA?PEKJ=H OPQ@EAO D=RA >AAJ ?KJ@Q?PA@ PK 

E@AJPEBU B=?PKNO =OOK?E=PA@ SEPD AHAR=PA@  . =P = OEJCHA PEIA-LKEJP EJ ?DEH@NAJ =J@ =@KHAO?AJPO 99, 

10:. 'J L=NPE?QH=N, ATPAJOERA @=P= D=RA AHQ?E@=PA@ PDA OPNKJC NAH=PEKJODEL >APSAAJ =@ELKOEPU =J@ 

 ., SDE?D ATEOPO EJ JKNI=H =J@ K>AOA ?DEH@NAJ 911:. $QNPDAN, >KPD K>AOEPU =J@ AHAR=PA@  . A=?D 

D=RA ?QIQH=PERA ABBA?PO KJ AJ@-KNC=J @=I=CA =O PDA ?KJ@EPEKJO LANOEOP KRAN PEIA 912:. 2DA ATPAJP 

PK SDE?D =@ELKOEPU EIL=?PO KJ  . KRAN PEIA =J@ DKS PDA LNAOAJ?A KB K>AOEPU I=U LNA@E?P  . 

HARAHO H=PAN EJ PEIA EJ ?DEH@NAJ, NAI=EJO QJ?HA=N. 

1ARAN=H B=?PKNO KPDAN PD=J =@ELKOEPU =NA SAHH-GJKSJ PK EJBHQAJ?A  .. $=OPEJC OANQI HELE@O, 

OQ?D =O *D*-?DKHAOPANKH (*D*-C) =J@ &D*-?DKHAOPANKH (&D*-C), =J@ EJOQHEJ D=RA >AAJ BKQJ@ 

PK >A =OOK?E=PA@ SEPD AHAR=PA@  . KN K>AOEPU EJ UKQPD 913, 14:. ACA =J@ CAJ@AN D=RA IK@QH=PKNU 

ABBA?PO KJ PDA OUIL=PDAPE? =J@ L=N=OUIL=PDAPE? >N=J?DAO KB  . ?KJPNKH @QNEJC A=NHU =@QHPDKK@ 

915:. 'J L=NPE?QH=N, PDA KJOAP KB LQ>ANPU =??AHAN=PAO PDA N=PA KB  . EJ?NA=OAO 916:. .Q>ANPU EO = 

PEIA @QNEJC SDE?D OARAN=H =OLA?PO KB I=HA =J@ BAI=HA LDUOEKHKCU >ACEJ PK @ERANCA 916, 17:, =J@ 

I=U EJBHQAJ?A PDA ABBA?PO KB =@ELKOEPU, OANQI HELE@O, =J@ DANA@EP=NU B=?PKNO KJ  .. .DUOEKHKCE?=H 

@EBBANAJ?AO =J@ =OOK?E=PEKJO KB  . @APANIEJ=JPO SEPD  . HARAHO I=U >A EJBHQAJ?A@ >U ATPNEJOE? 

B=?PKNO OQ?D =O OK?EKA?KJKIE? OP=PQO, @EAP, =J@ =?PEREPU HARAH.   
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2KCAPDAN, =HH KB PDA =BKNAIAJPEKJA@ R=NE=>HAO LNAOAJP = ?KILHE?=PA@ SA> KB NEOG-B=?PKN 

EJPAN=?PEKJO. $AS NA?AJP OPQ@EAO D=RA QOA@ HKJCEPQ@EJ=H @=P= BNKI PDA O=IA ?KDKNP PK @APANIEJA 

PDA HKJC-PANI ABBA?PO KB NEOG B=?PKNO KJ  ., =J@ DKS PDA EILKNP=J?A KB PDAOA NEOG B=?PKNO KJ  . 

HARAHO ?D=JCAO PDNKQCDKQP ?DEH@DKK@. 2DA LNAOAJP OPQ@U QOAO @=P= ?KHHA?PA@ =P PDNAA LKEJPO EJ 

PEIA, PK AR=HQ=PA PDA NAH=PEKJODEL >APSAAJ =@ELKOEPU =J@ OARAN=H KPDAN NEOG B=?PKNO =J@ 

@APANIEJ=JPO SEPD  ., EJ ?DEH@NAJ KRAN PEIA. 'J =@@EPEKJ, SA ATLHKNA@ PDA ATPAJP PK SDE?D A=NHEAN 

?DEH@DKK@ =@ELKOEPU =J@ KPDAN B=?PKNO =NA =OOK?E=PA@ SEPD BQPQNA  . HARAHO. 

 

M&4)od3 

1PQ@U @AOECJ & ?KDKNP 

2DA /QA>A? A@ELKOEPU =J@ *EBAOPUHA 'JRAOPEC=PEKJ EJ 7KQPD OPQ@U (/3A*'27) EO = LNKOLA?PERA, 

HKJCEPQ@EJ=H ?KDKNP OPQ@U, SDKOA =EI EO PK =J=HUVA PDA @APANIEJ=JPO KB IAP=>KHE? OUJ@NKIA EJ 

?DEH@NAJ =P-NEOG BKN K>AOEPU918:. 2DA /3A*'27 ?KDKNP ?KJOEOPO KB C=Q?=OE=J ?DEH@NAJ SDK SANA 

NA?NQEPA@ BNKI AHAIAJP=NU O?DKKHO EJ PDA CNA=PAN +KJPNA=H =J@ /QA>A? CEPU =NA=O. 2DA OPQ@U 

?KJOEOPO KB PDNAA REOEPO ?KJ@Q?PA@ >APSAAJ 2005-2008 (REOEP 1 941:, =CA 8-10 UA=NO), 2007-2011 

(REOEP 2 942:, =CA 11-13 UA=NO), =J@ 2012-2016 (REOEP 1 943:, =CA 15-17 UA=NO). 'J KN@AN PK >A 

AHECE>HA, ?DEH@NAJ D=@ PK D=RA =P HA=OP KJA K>AOA >EKHKCE?=H L=NAJP (AEPDAN >K@U I=OO EJ@AT 9 +': 

>30 GC/I2 KN S=EOP ?EN?QIBANAJ?A >88 ?I EJ SKIAJ =J@ >102 ?I EJ IAJ)918:. CDEH@NAJ SANA 

AT?HQ@A@ =P OPQ@U KJOAP EB PDAU D=@ @E=>APAO, SANA P=GEJC =JPEDULANPAJOERA IA@E?=PEKJ KN OPANKE@O, 

D=@ OANEKQO LOU?DKHKCE?=H KN ?KCJEPERA LNK>HAIO, KN SANA OQBBANEJC BNKI =J EHHJAOO PD=P LNA?HQ@A@ 

LANBKNIEJC OPQ@U LNK?A@QNAO. 4EOEPO SANA ?KJ@Q?PA@ =P CAJPNA &KOLEP=HEAN 3JERANOEP=ENA (C&3) 

1=EJPA-(QOPEJA EJ +KJPNA=H KN &]LEP=H *=R=H EJ /QA>A? CEPU. 2DA LNKPK?KH S=O =LLNKRA@ >U PDA 

EPDE?O 0AREAS  K=N@O =P >KPD ?AJPNAO. .=NAJP=H ?KJOAJP =J@ L=NPE?EL=JP =OOAJP S=O K>P=EJA@ LNEKN 

PK LANBKNIEJC =HH OPQ@U =?PEREPEAO. 

1PQ@U REOEP LNK?A@QNAO =J@ R=NE=>HA @AO?NELPEKJO 

$ECQNA A1 EJ PDA =LLAJ@ET @AO?NE>AO PDA /3A*'27 OPQ@U REOEP @=U, =O NALKNPA@ EJ LNAREKQO 

LQ>HE?=PEKJO 918:. AP =HH PDNAA REOEPO, L=NPE?EL=JPO QJ@ANSAJP ATPAJOERA AR=HQ=PEKJO EJ?HQ@EJC: 

=JPDNKLKIAPNU IA=OQNAIAJPO, >K@U ?KILKOEPEKJ, =??AHANKIAPAN @=P=, BEPJAOO PAOP, KN=H CHQ?KOA 

PKHAN=J?A PAOP (-%22), >HKK@ O=ILHAO, L=NAJP =J@ ?DEH@ HEBAOPUHA MQAOPEKJJ=ENAO, =J@ ?=OQ=H >HKK@ 

LNAOOQNA, PDA LNEI=NU KQP?KIA KB PDEO OPQ@U. 2DAOA AR=HQ=PEKJO =NA @AO?NE>A@ >AHKS. 
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AnF:DABA?7FDK & BG47DF3l 3EE7EE?7nF 

AHH IA=OQNAIAJPO SANA NA?KN@A@ SEPD PDA L=PEAJP SA=NEJC HECDP EJ@KKN ?HKPDEJC SEPDKQP ODKAO, 

=J@ SEPD LK?GAPO AILPEA@. 5AECDP IA=OQNAIAJPO SANA P=GAJ QOEJC =J AHA?PNKJE? O?=HA, =J@ PDA 

R=HQAO SANA NA?KN@A@ PK PDA JA=NAOP 0.1GC. &AECDP IA=OQNAIAJPO SANA P=GAJ =P PDA L=PEAJPfO 

I=TEI=H EJOLEN=PEKJ, QOEJC = OP=@EKIAPAN. 4=HQAO SANA NA?KN@A@ PK PDA JA=NAOP 0.1?I. E=?D 

IA=OQNA S=O P=GAJ PSE?A, SEPD =JKPDAN IA=OQNAIAJP P=GAJ EB PDA PSK R=HQAO @EBBANA@ >U IKNA 

PD=J 0.2GC BKN SAECDP KN 0.2?I BKN DAECDP. $KN A=?D IA=OQNA, PDA IA=J KB PDA PSK ?HKOAOP R=HQAO 

S=O QOA@ EJ PDA =J=HUOAO. 2N=EJA@ JQNOAO =OOAOOA@ LQ>ANP=H I=PQN=PEKJ, =O IA=OQNA@ >U 2=JJAN 

OP=CA (1-5) >=OA@ KJ LQ>E? D=EN @ARAHKLIAJP EJ >KUO, =J@ >NA=OP =J@ LQ>E? D=EN @ARAHKLIAJP EJ 

CENHO. .Q>ANPU S=O @ABEJA@ =O 2=JJAN OP=CA >1. 

 

A6;BAE;FK 

1ARAN=H =@ELKOEPU IA=OQNAO SANA LANBKNIA@.  +' S=O ?=H?QH=PA@ (SAECDP/DAECDP2 (GC/I2)). 1AT 

=J@ =CA-OLA?EBE?  +' LAN?AJPEHAO =J@ V-O?KNAO SANA ?=H?QH=PA@ 919, 20:. .=PEAJPO SANA 

?=PACKNEVA@ =O KRANSAECDP (85PD-95PD LAN?AJPEHA) KN K>AOA (≥95PD LAN?AJPEHA). 5=EOP ?EN?QIBANAJ?A 

(5C) S=O IA=OQNA@ =P PDA IE@LKEJP >APSAAJ PDA H=OP NE> =J@ PDA EHE=? ?NAOP, QOEJC = OP=J@=N@ P=LA 

IA=OQNA.  

A @Q=H-AJANCU 6-N=U =>OKNLPEKIAPNU (DE6A; .NK@ECU  KJA DAJOEPKIAPAN 1UOPAI, 

D$+14664; %E *QJ=N CKNLKN=PEKJ, +=@EOKJ, 5EO?KJOEJ, 31A) S=O LANBKNIA@ =O LNAREKQOHU 

@AO?NE>A@ 921: =J@ PDA @=P= QOA@ PK ?KILQPA LAN?AJP=CA ?AJPN=H B=P (C$%). +A=OQNAIAJPO SANA 

P=GAJ, >ACEJJEJC =P PDA L=PEAJPfO DA=@ =J@ IKREJC @KSJ PK PDA BAAP. C$% S=O ?=H?QH=PA@ =O 

(PNQJG B=P I=OO/PKP=H I=OO)*100. 

 

':KE;53l 35F;H;FK 3n6 8;Fn7EE 

D=EHU LDUOE?=H =?PEREPU (.A) S=O =OOAOOA@ QOEJC =J A?PECN=LD *1 7164 =?PEREPU IKJEPKN. .=PEAJPO 

SKNA PDA =??AHANKIAPAN KJ PDA SNEOP BKN 7 @=UO, =J@ =?PEREPU @=P= S=O OPKNA@ EJ 1-IEJQPA 

OACIAJPO. 'J A=?D OACIAJP, @=P= S=O NA?KN@A@ =O d?KQJPOe, SEPD EJ?NA=OEJC R=HQAO ?KJJKPEJC 

EJ?NA=OA@ L=PEAJP =??AHAN=PEKJ @QNEJC PDA PEIA OACIAJP. DALAJ@EJC KJ PDA ?KQJP, PDA L=PEAJPfO 

=?PEREPU HARAH S=O ?H=OOEBEA@ =O OA@AJP=NU, HECDP, IK@AN=PA, KN RECKNKQO. 2DA IK@AN=PA-=J@-

RECKNKQO LDUOE?=H =?PEREPU (+4.A) EO PDA OQII=PEKJ KB PDA JQI>AN KB dIK@AN=PA =?PEREPUe 

IEJQPAO =J@ PDA JQI>AN KB dRECKNKQO =?PEREPUe IEJQPAO. 2DA +4.A S=O =RAN=CA@ =?NKOO PDA  
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R=HE@ @=UO KB =??AHANKIAPAN SA=N (IEJEIQI 4 @=UO KB @=P=, A=?D SEPD IEJEIQI 10 DKQNO KB 

SA=N PEIA). ,KJ-SA=N PEIA S=O @ABEJA@ =O = LANEK@ KB ≥60 IEJQPAO KB 0 ?KQJPO, =HHKSEJC BKN QL 

PK 2 ?KJOA?QPERA IEJQPAO SDAJ PDA ?KQJP N=JCA@ BNKI 0c100 ?KQJPO (RANU HECDP LDUOE?=H =?PEREPU).  

1?NAAJ PEIA S=O =OOAOOA@ >U L=PEAJP-?KILHAPA@ MQAOPEKJJ=ENA; EP EO PDA P=>QH=PEKJ KB PDA 

L=PEAJPfO @=EHU DKQNO KB PAHAREOEKJ REASEJC, RE@AK C=IA QOA, =J@ HAEOQNA ?KILQPAN PEIA. 

$EPJAOO HARAH S=O =OOAOOA@ >U PDA L=PEAJPfO LANBKNI=J?A EJ =J =@=LPA@ OP=J@=N@ 

EJ?NAIAJP=H ATAN?EOA PAOP KJ =J AHA?PNKI=CJAPE? >E?U?HA PK RKHEPEKJ=H ATD=QOPEKJ. .A=G KTUCAJ 

?KJOQILPEKJ (4-2 I=T) S=O ?=H?QH=PA@, =J@ S=O OP=J@=N@EVA@ PK HA=J >K@U I=OO. 4-2 I=T S=O 

KJHU ?KJOE@ANA@ R=HE@ EB =P HA=OP KJA KB PDA BKHHKSEJC ?NEPANE= S=O LNAOAJP: (1) PDA NAOLEN=PKNU 

AT?D=JCA N=PEK (C-2 LNK@Q?PEKJ PK -2 ?KJOQILPEKJ) S=O CNA=PAN PD=J 1.0; (2) PDA L=PEAJP D=@ = 

DA=NP N=PA KB 185 >A=PO/IEJ KN DECDAN. 

 

InEGl;n E7nE;F;H;FK 3n6 l;B;6 BDA8;l7 

.=PEAJPO QJ@ANSAJP = 2-DKQN KN=H CHQ?KOA PKHAN=J?A PAOP (-%22) =BPAN = 12-DKQN KRANJECDP B=OP. 

E=?D L=PEAJP S=O CERAJ =J KN=H CHQ?KOA >KHQO KB 1.75 C/GC KB >K@U SAECDP (I=TEIQI 75C), =J@ 

>HKK@ S=O @N=SJ EIIA@E=PAHU >ABKNA PDA PAOP, =J@ =P 30-, 60-, 90-, =J@ 120-IEJQPA EJPANR=HO. 

.H=OI= EJOQHEJ ?KJ?AJPN=PEKJO SANA IA=OQNA@ QOEJC PDA =QPKI=PA@ A??AOO 2 EIIQJK=OO=U 

OUOPAI ( A?GI=J CKQHPAN, 'J?). .H=OI= CHQ?KOA ?KJ?AJPN=PEKJO SANA IA=OQNA@ SEPD PDA 

=QPKI=PA@ 1UJ?DNKJ *620 ( A?GI=J CKQHPAN, 'J?., CHQ?KOA KTE@=OA IAPDK@).  AJ=HUOAO SANA 

LANBKNIA@ =P PDA C&3 1=EJPA-(QOPEJA CHEJE?=H  EK?DAIEOPNU H=>KN=PKNU. 

2SK EJ@E?AO KB EJOQHEJ @UJ=IE?O SANA @ANERA@: PDA DKIAKOP=PE? IK@AH =OOAOOIAJP KB 

EJOQHEJ NAOEOP=J?A (&-+A-'0) =J@ PDA +=POQ@= EJOQHEJ OAJOEPEREPU EJ@AT (+=POQ@= '1'). &-+A-

'0 EO = IA=OQNA KB B=OPEJC EJOQHEJ NAOEOP=J?A PD=P QOAO PDA NAOQHPO BNKI PDA B=OPEJC >HKK@ @N=S: 

9(B=OPEJC EJOQHEJ I3/*) T (B=OPEJC CHQ?KOA IIKH/*) / 22.5:. +=POQ@= '1' QOAO @=P= BNKI PDA 

-%22, =J@ EO ?=H?QH=PA@ =O: 10,000 / √9B=OPEJC EJOQHEJ T B=OPEJC CHQ?KOA) T (IA=J -%22 EJOQHEJ 

T IA=J -%22 CHQ?KOA): 922:. 

A B=OPEJC >HKK@ O=ILHA S=O ?KHHA?PA@ EJ =J ED2A PQ>A =J@ ?AJPNEBQCA@ =P 4KC BKN 10 

IEJQPAO, 4000 NLI. 2NECHU?ANE@AO =J@ PKP=H ?DKHAOPANKH HARAHO SANA IA=OQNA@ QOEJC AJVUI=PE? 

=OO=UO 923:. &ECD @AJOEPU HELKLNKPAEJ ?DKHAOPANKH (&D*-C) HARAHO SANA IA=OQNA@ QOEJC = 

@APANCAJP PD=P OLA?EBE?=HHU OKHQ>EHEVAO &D*-C, =J@ HKS @AJOEPU HELKLNKPAEJ ?DKHAOPANKH (*D*-C)  

HARAHO SANA ?=H?QH=PA@ QOEJC PDA $NEA@AS=H@ AMQ=PEKJ 924:: *D*-C (EJ IIKH/*) = (PKP=H 
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?DKHAOPANKH c &D*-C c PNECHU?ANE@AO) / 2.22.  

 

EnH;DAn?7nF & l;87EFKl7 

5A @ABEJA@ OA=OKJ PDA REOEP S=O ?KJ@Q?PA@ EJ =O dSEJPANPEIAe (,KRAI>AN-+=N?D) KN 

dOQIIANPEIAe (ALNEH--?PK>AN). 1IKGEJC OP=PQO S=O @APANIEJA@ >U L=PEAJP-NALKNPA@ OIKGEJC KB 

?EC=NAPPAO =P HA=OP KJ?A LAN IKJPD. .KRANPU OP=PQO S=O @APANIEJA@ >U L=NAJP-NALKNPA@ DKQOADKH@ 

EJ?KIA >AHKS PDA 2015 C=J=@E=J HKS-EJ?KIA ?QP-KBBO (*'C-O) 925:.  

 

BlAA6 BD7EEGD7 

 HKK@ LNAOOQNA ( .) S=O IA=OQNA@ KJ PDA NECDP =NI, SEPD PDA ?QBB OEVA OAHA?PA@ QOEJC IE@-=NI 

?EN?QIBANAJ?A. DQNEJC ?QBB EJBH=PEKJ, PDA L=PEAJP S=O EJ = OA=PA@ LKOEPEKJ, SEPD PDA >=?G 

OQLLKNPA@. +A=OQNAIAJPO SANA P=GAJ 30 IEJQPAO =BPAN HQJ?D, =BPAN PDA L=PEAJP D=@ RKE@A@, =J@ 

D=@ NAOPA@ SEPD PDA ?QBB KJ PDA =NI BKN =P HA=OP 5 IEJQPAO. +A=OQNAIAJPO SANA NA?KN@A@ QOEJC =J 

=QPKI=PA@ KO?EHHKIAPNE? @ARE?A (DEJ=I=L 6*, IK@AH C09340; CNEPEGKJ CK., 2=IL=, $HKNE@=, 

31A), SDE?D S=O NACQH=NHU ?=HE>N=PA@ QOEJC = IAN?QNU OLDUCIKI=JKIAPAN. $ERA  . NA=@EJCO 

SANA P=GAJ, =P 1-IEJQPA EJPANR=HO. DQNEJC PD=P PEIA, PDA L=PEAJP S=O AJ?KQN=CA@ PK NAH=T =J@ 

NABN=EJ BNKI P=HGEJC. 2DA BENOP PSK  . NA=@EJCO SANA @NKLLA@, =J@ PDA =RAN=CA KB PDA H=OP PDNAA 

IA=OQNAO S=O QOA@ PK @APANIEJA OUOPKHE? =J@ @E=OPKHE?  . (1 . =J@ D .). .AN?AJPEHAO =J@ V-

O?KNAO BKN =RAN=CA 1 . =J@ D . SANA ?=H?QH=PA@ QOEJC =CA/DAECDP/OAT-OLA?EBE? JKNI=PERA R=HQAO 

BNKI PDA ,=PEKJ=H &ECD  HKK@ .NAOOQNA E@Q?=PEKJ .NKCN=I (,& .E.) $KQNPD 0ALKNP 926:. 

,KNI=H  . S=O @ABEJA@ =O 1 . =J@ D . HAOO PD=J PDA 90PD LAN?AJPEHA; LNA-DULANPAJOEKJ S=O 1 . 

KN D . CNA=PAN PD=J PDA 90PD =J@ HAOO PD=J PDA 95PD LAN?AJPEHAO, KN 1 . >120 II&C KN D . >80 

II&C EJ =@KHAO?AJPO; DULANPAJOEKJ S=O 1 . KN D . CNA=PAN PD=J KN AMQ=H PK PDA 95PD LAN?AJPEHA 

KN >140 II&C KN D . >90 II&C. 

 

*F3F;EF;53l 3n3lKE;E 

+A=JO (OP=J@=N@ @ARE=PEKJ), IA@E=JO (EJPANMQ=NPEHA N=JCA), KN ?KQJPO (LAN?AJP) SANA QOA@ PK 

@AO?NE>A ?D=N=?PANEOPE?O. 2-PAOPO =J@ CDE-OMQ=NA PAOPO SANA LANBKNIA@ PK ?KIL=NA ?D=N=?PANEOPE?O 

>APSAAJ OAT CNKQLO =J@ >APSAAJ OPQ@U REOEPO. 
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AOOK?E=PEKJ KB  . @APANIEJ=JPO =J@ NEOG B=?PKNO SEPD  . 

3JER=NE=>HA =J=HUOAO SANA LANBKNIA@ PK AR=HQ=PA PDA =OOK?E=PEKJO KB A=?D  . @APANIEJ=JP =J@ 

NEOG B=?PKN SEPD 1 . =J@ D ., >U OAT =J@ >U OPQ@U REOEP (OEILHA HEJA=N NACNAOOEKJ =J@ .A=NOKJ 

?KNNAH=PEKJ BKN ?KJPEJQKQO R=NE=>HAO =J@ P-PAOPO BKN >EJ=NU R=NE=>HAO). 

'J KN@AN PK AR=HQ=PA PDA EJ@ALAJ@AJP =OOK?E=PEKJO KB @EBBANAJP  . @APANIEJ=JPO =J@ NEOG 

B=?PKNO SEPD 1 . =J@ D ., SA LANBKNIA@ IQHPER=NE=>HA HEJA=N NACNAOOEKJ =J=HUOAO EJ >KUO =J@ 

CENHO OAL=N=PAHU =J@ =P A=?D KB PDA OPQ@U REOEPO. 5A AR=HQ=PA@ BKN ?KHHEJA=NEPU >APSAAJ =HH KB PDA 

 . @APANIEJ=JPO =J@ NEOG B=?PKNO. 5DAJ ?KHHEJA=NEPU S=O LNAOAJP, SA AT?HQ@A@ ?KHHEJA=N R=NE=>HAO 

=J@ NAP=EJA@ KJHU KJA BKN PDA IQHPER=NE=>HA =J=HUOEO. 2DA O=IA IQHPER=NE=>HA =J=HUOEO (E.A., 

EJ?HQ@EJC PDA O=IA R=NE=>HAO) S=O LANBKNIA@ BKN 41 =J@ 42. 1EJ?A PDA LNKLKNPEKJ KB OQ>FA?PO 

SDK OIKGA@ KJHU >A?=IA OECJEBE?=JP =P 42, SA LANBKNIA@ OAL=N=PA =@@EPEKJ=H IQHPER=NE=>HA 

=J=HUOEO EJ?HQ@EJC OIKGEJC OP=PQO BKN 42. 

AOOK?E=PEKJ KB 41  . @APANIEJ=JPO =J@ NEOG B=?PKNO BKN LNA@E?PEJC  . =P 42 

'J KN@AN PK AR=HQ=PA SDE?D B=?PKNO =P 41 SANA IKOP LNA@E?PERA KB 42  ., SA LANBKNIA@ = 

>=?GS=N@, I=JQ=H OPALSEOA AHEIEJ=PEKJ IQHPELHA HEJA=N NACNAOOEKJ, BKN >KUO =J@ CENHO OAL=N=PAHU.  

 ACEJJEJC SEPD PDA BQHH IK@AH KB 41 R=NE=>HAO, R=NE=>HAO SEPD L-R=HQA ≥0.20 SANA AHEIEJ=PA@ 

BNKI PDA IK@AH KJA >U KJA QJPEH =HH R=NE=>HAO NAP=EJA@ SEPDEJ PDA IK@AH D=@ =J =OOK?E=PEKJ SEPD 

 . SEPD = L-R=HQA <0.20. 

1A?KJ@=NU =J=HUOEO 

 A?=QOA KB PDA OPNKJC =OOK?E=PEKJ KB =@ELKOEPU SEPD  ., SA AT=IEJA@ PDA NAH=PEKJODEL >APSAAJ 

41  +' V-O?KNA ( +'V) SEPD 42  . V-O?KNA ( .V) EJ IKNA @AP=EH. 5A @ERE@A@ OQ>FA?PO EJPK 

MQEJPEHAO KB  +' (1OP MQEJPEHA >AEJC PDA HKSAN 5PD  +' R=HQAO EJ PDA CNKQL; 5PD MQEJPEHA >AEJC PDA 

DECDAOP), >=OA@ KJ PDAEN  +'V =P 41.  KTLHKPO KB 1 . =J@ D . V-O?KNAO (1 .V, D .V) =?NKOO 

 +'V MQEJPEHAO SANA CAJAN=PA@, >U CAJ@AN =J@ OPQ@U REOEP. 

$KN =HH IQHPER=NE=PA IK@AHO, JK EJPAN=?PEKJ PANIO SANA EJ?HQ@A@.  AP=-?KABBE?EAJPO =J@, EJ 

OKIA ?=OAO, =OOK?E=PA@ L-R=HQAO SANA NALKNPA@. AHH =J=HUOAO SANA @KJA QOEJC 12A2A/1E 12.1 

OP=PEOPE?=H OKBPS=NA (1P=P=CKNL, 'J?.). 
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R&35,43 

.=PEAJP ?D=N=?PANEOPE?O 

2=>HA 1 ODKSO L=PEAJP ?D=N=?PANEOPE?O =P 41 (J=631 B=IEHEAO, IA=J L=PEAJP =CA 9.6 UA=NO, 2=>HA 1) 

=J@ 42 (J=564 B=IEHEAO, IA=J =CA 11.7 UA=NO). AP >KPD REOEPO, IKNA CENHO PD=J >KUO SANA LQ>ANP=H 

(41: 36.1% HE. 9.3%; 42: 82.1% HE. 53.7%). AP 41 =J@ 42, 43.6% =J@ 39.7% KB L=NPE?EL=JPO 

SANA ?H=OOEBEA@ =O KRANSAECDP KN K>AOA, NAOLA?PERAHU. 42  . V-O?KNAO ( .V) SANA OECJEBE?=JPHU 

CNA=PAN EJ >KUO PD=J EJ CENHO; EJ CENHO, D .V =P 41 S=O DECDAN PD=J =P 42. AHH KPDAN  . V-O?KNAO 

SANA JKP OECJEBE?=JPHU @EBBANAJP >U OAT CNKQL KN OPQ@U REOEP (2=>HA 1). 1ARAN=H =@ELKOEPU =J@ 

BEPJAOO IA=OQNAO, OQ?D =O 4-2 I=T =J@ +4.A, SANA OECJEBE?=JPHU DECDAN EJ >KUO PD=J CENHO, =P 

41 =J@ 42 (2=>HA 1). &-+A-'0 =J@ +=POQ@= '1' EJ?NA=OA@ =J@ @A?NA=OA@ NAOLA?PERAHU =P 42 HE. 

41, NABHA?PEJC CNA=PAN EJOQHEJ NAOEOP=J?A EJ PDA L=PEAJPO KRAN PEIA (2=>HA 1). ,K L=PEAJPO SANA 

?EC=NAPPA OIKGANO =P 41, SDANA=O =P 42, 5.4% KB >KUO =J@ 7.2% KB CENHO OIKGA@. 

 

3JER=NE=>HA =J=HUOAO KB  . RANOQO NEOG B=?PKNO =J@ @APANIEJ=JPO 

2=>HA 2 ODKSO QJER=NE=>HA =OOK?E=PEKJO >APSAAJ B=?PKNO =J@ 1 . =J@ D . V-O?KNAO, OPN=PEBEA@ >U 

OAT =J@ OPQ@U REOEP. 

 

A97/67H7lAB?7nF 

-RAN=HH, 2=>HA 2 ODKSO PD=P =P >KPD OPQ@U REOEPO, PDANA S=O JK ?KJOEOPAJP =OOK?E=PEKJ >APSAAJ =CA 

=P REOEP, 2=JJAN OP=CA >1 KN >AEJC >KNJ LNAI=PQNA, SEPD  . HARAHO.   

 

A6;BAE;FK/B:KE;53l 5An6;F;An 

5AECDP V-O?KNA,  +' V-O?KNA ( +'V), 5C, C$%, =>@KIEJ=H B=P, =J@ K>AOEPU OP=PQO (=HH IA=OQNAO 

KB =@ELKOEPU) SANA CAJAN=HHU =OOK?E=PA@ SEPD DECDAN  . HARAHO =P >KPD REOEPO EJ >KUO =J@ CENHO. 

2DAOA =OOK?E=PEKJO SANA OKIASD=P HAOO ARE@AJP BKN D .V EJ CENHO =P 42 (H=OP ?KHQIJ 2=>HA 2). 

 +'V S=O IKOP OPNKJCHU ?KNNAH=PA@ SEPD  ., ?KIL=NA@ PK KPDAN =@ELKOEPU IA=OQNAO (?KNNAH=PEKJ N 

N=JCEJC BNKI 0.16 PK 0.32, 2=>HA 2). -RAN=HH, HA=J >K@U I=OO (* +) D=@ PDA SA=GAOP 

=OOK?E=PEKJO SEPD  . ?KIL=NA@ PK KPDAN =@ELKOEPU IA=OQNAO (N N=JCEJC BNKI -0.01 PK 0.25). 2DA 

OPNAJCPD KB =OOK?E=PEKJO >APSAAJ =@ELKOEPU IA=OQNAO =J@  . SANA CAJAN=HHU OPNKJCAN SEPD 1 .V 

HE. D .V =P >KPD REOEPO (2=>HA 2, ?KIL=NEJC >AP= ?KABBE?EAJPO >APSAAJ 1 .V =J@ D .V).  



� 3��

&ECDAN +4.A S=O =OOK?E=PA@ SEPD HKSAN  ., >QP PDEO ?KNNAH=PEKJ S=O KJHU OP=PEOPE?=HHU 

OECJEBE?=JP =P 41 SEPD D .V.  &ECDAN O?NAAJ PEIA LAN @=U S=O KRAN=HH ?KNNAH=PA@ SEPD DECDAN  ., 

DKSARAN PDEO =OOK?E=PEKJ S=O OPNKJCAN =J@ OP=PEOPE?=HHU OECJEBE?=JP I=EJHU =P 42. 4-2 I=T S=O 

EJ?KJOEOPAJPHU =OOK?E=PA@ SEPD 1 .V (2=>HA 2).   

 

InEGl;n D7E;EF3n57 3n6 l;B;6 BDA8;l7 

&ECDAN &-+A-'0 =J@ +=POQ@= '1' SANA OECJEBE?=JPHU =OOK?E=PA@ SEPD DECDAN =J@ HKSAN  ., 

NAOLA?PERAHU, =P >KPD REOEPO, EJ >KUO =J@ CENHO (2=>HA 2). 2DA =OOK?E=PEKJO KB EJOQHEJ NAOEOP=J?A 

EJ@E?AO SEPD  . SANA CAJAN=HHU OPNKJCAN EJ I=HAO, OPNKJCAN EJ 41, =J@ OPNKJCAN SEPD 1 .V PD=J 

SEPD D .V (2=>HA 2). &ECDAN &D*-C HARAHO SANA ?KNNAH=PA@ SEPD HKSAN  ., SEPD =OOK?E=PEKJO 

>AEJC CAJAN=HHU OPNKJCAN EJ BAI=HAO (2=>HA 2). *D*-C HARAHO SANA EJ?KJOEOPAJPHU =OOK?E=PA@ SEPD 

DECDAN  .. 2NECHU?ANE@A HARAHO SANA =HOK LNA@KIEJ=JPHU =OOK?E=PA@ SEPD DECDAN  .; =P 41, PDEO 

=OOK?E=PEKJ S=O ?KJOEOPAJPHU OPNKJCAN EJ I=HAO (2=>HA 2). 

 

F3?;l;3l 835FADE 

&EOPKNU KB DULANPAJOEKJ EJ PDA L=PEAJPfO IKPDAN S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD DECDAN  . EJ 

BAI=HAO =P 41, DKSARAN DULANPAJOEKJ DEOPKNU EJ PDA B=PDAN S=O JKP OECJEBE?=JPHU =OOK?E=PA@ SEPD 

=JU IA=OQNAO KB  . EJ AEPDAN OATAO (2=>HA 2). +KPDANfO  +' S=O =OOK?E=PA@ SEPD =HH  . HARAHO 

BKN I=HAO, =P 41 =J@ 42, SEPD = OPNKJCAN =OOK?E=PEKJ =P 41. 'J ?KJPN=OP, IKPDAN  +' S=O KJHU 

=OOK?E=PA@ SEPD BAI=HA 1 .V =P 41. $=PDAN  +' S=O EJ?KJOEOPAJPHU =OOK?E=PA@ SEPD  . IA=OQNAO 

BKN >KPD CAJ@ANO (2=>HA 2). 

 

EnH;DAn?7nF & l;87EFKl7 

5EJPAN OA=OKJ (HE. OQIIAN) S=O =OOK?E=PA@ SEPD DECDAN  . =P >KPD REOEPO, DKSARAN PDEO 

=OOK?E=PEKJ S=O KJHU OP=PEOPE?=HHU OECJEBE?=JP BKN 1 .V (2=>HA 2). 1IKGEJC OP=PQO S=O =OOK?E=PA@ 

SEPD DECDAN  . BKN CENHO =P 42, >QP JKP BKN >KUO. .KRANPU OP=PQO S=O JKP =OOK?E=PA@ SEPD =JU  . 

IA=OQNAO (2=>HA 2). 

 

+QHPER=NE=>HA =J=HUOEO KB  . @APANIEJ=JPO =J@ NEOG B=?PKNO =P 41 =J@ 42 

2DANA S=O OECJEBE?=JP ?KHHEJA=NEPU BKN OARAN=H  . @APANIEJ=JPO =J@ NEOG B=?PKNO. AHH =@ELKOEPU 

R=NE=>HAO SANA DECDHU ?KNNAH=PA@ (N ≥ 0.70); KJHU  +'V S=O EJ?HQ@A@ EJ PDA IQHPER=NE=>HA 
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=J=HUOAO, =O EP EO IKOP ?KIIKJHU QOA@ EJ ?HEJE?=H ?=NA =J@ S=O ?KJOEOPAJPHU IKNA OPNKJCHU 

=OOK?E=PA@ SEPD  . EJ KQN ?KDKNP. *A=J >K@U I=OO S=O AT?HQ@A@ BNKI PDA IQHPER=NE=>HA IK@AHO 

>A?=QOA EP S=O DECDHU ?KNNAH=PA@ SEPD 4-2 I=T (N = 0.84) =J@  +'V (N = 0.54), =J@ S=O QOA@ PK 

O?=HA 4-2 I=T. ACA S=O AT?HQ@A@ >A?=QOA PDA N=JCA KB L=PEAJP =CAO =P A=?D REOEP S=O J=NNKS.  

&-+A-'0 S=O AT?HQ@A@ >A?=QOA EP NABHA?PO = OEIEH=N LDUOEKHKCE?=H =OOAOOIAJP (EJOQHEJ 

OAJOEPEREPU/NAOEOP=J?A) =O +=POQ@= '1', =J@ +=POQ@= '1' EO IKNA OPNKJCHU =OOK?E=PA@ SEPD @ENA?PHU 

IA=OQNA@ EJOQHEJ NAOEOP=J?A 927, 28:. .KRANPU OP=PQO =J@ B=PDANfO DEOPKNU KB DULANPAJOEKJ SANA 

AT?HQ@A@ BNKI PDA IK@AHO >A?=QOA PDAU SANA JKP OECJEBE?=JPHU =OOK?E=PA@ SEPD  . EJ QJER=NE=>HA 

=J=HUOAO. 

2=>HA 3 ODKSO IQHPER=NE=>HA =OOK?E=PEKJO >APSAAJ OAHA?PA@ B=?PKNO =J@ 1 .V =J@ D .V, 

OPN=PEBEA@ >U OAT =J@ OPQ@U REOEP. 2=>HA A2 EJ PDA =LLAJ@ET ODKSO PDA IQHPER=NE=>HA =OOK?E=PEKJO, 

QOEJC PDA O=IA B=?PKNO =O EJ PDA 2=>HA 3, >QP SEPD PDA EJ?HQOEKJ KB OIKGEJC OP=PQO (BNKI 42).  

.Q>ANP=H OP=PQO D=@ OPNKJCAN =OOK?E=PEKJO SEPD  .V EJ >KPD CAJ@ANO =P 42 PD=J =P 41, >QP 

SANA JARAN OP=PEOPE?=HHU OECJEBE?=JP.  +'V =OOK?E=PEKJO SEPD  .V SANA QJEBKNIHU OPNKJCAN EJ CENHO 

PD=J EJ >KUO, L=NPE?QH=NHU =P 42. 

'J >KUO, O?NAAJ PEIA S=O IQ?D IKNA OPNKJCHU =OOK?E=PA@ SEPD  .V =P 42 PD=J =P 41. 2DA 

KLLKOEPA S=O PNQA EJ CENHO, SEPD OPNKJCAN =OOK?E=PEKJO BKN O?NAAJ PEIA =P 41 PD=J =P 42 (2=>HA 3). 

+=POQ@= '1' S=O JAC=PERAHU =OOK?E=PA@ SEPD  .V =J@ =OOK?E=PEKJO EJ CENHO SANA OPNKJCAN 

PD=J EJ >KUO, SEPD PDA AT?ALPEKJ KB I=HA 41 1 .V. &D* =J@ *D* ?DKHAOPANKH SANA 

EJ?KJOEOPAJPHU =OOK?E=PA@ SEPD  . EJ >KPD OATAO, >QP  .Vc*D*-?DKHAOPANKH =OOK?E=PEKJO SANA 

OPNKJCAN EJ >KUO PD=J EJ CENHO. 'J >KPD CAJ@ANO, PNECHU?ANE@A HARAHO D=@ OPNKJCAN =OOK?E=PEKJO SEPD 

 .V =P 41 PD=J =P 42 (2=>HA 3). +KPDANfO DEOPKNU KB DULANPAJOEKJ S=O JKP EJ?HQ@A@ EJ PDA CENHOf 

42 IK@AHO >A?=QOA KB ATPNAIA ?KHHEJA=NEPU, DKSARAN =P 41, CENHOf IKPDANOf DEOPKNEAO KB 

DULANPAJOEKJ SANA IKNA OPNKJCHU =OOK?E=PA@ SEPD  .V PD=J >KUOf. 'J ?KJPN=OP, KRAN=HH, PDA 

=OOK?E=PEKJO >APSAAJ IKPDANfO  +' =J@  .V SANA OPNKJCAN EJ >KUO PD=J CENHO (2=>HA 3). 5EJPAN 

OA=OKJ =LLA=NA@ PK D=RA OPNKJCAN =OOK?E=PEKJO SEPD 1 .V PD=J D .V, =HPDKQCD PDA @EBBANAJ?AO 

SANA JKP OQ>OP=JPE=H(2=>HA 3). 

 'J PDA IK@AH EJ?HQ@EJC OIKGEJC OP=PQO (2=>HA A2), PDANA SANA JK OQ>OP=JPE=H ?D=JCAO 

=IKJC PDA KPDAN R=NE=>HAOf >AP= ?KABBE?EAJPO. 1IKGEJC OP=PQO S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD 

BAI=HA 1 .V =J@ D .V (β = 0.82 =J@ 0.52, NAOLA?PERAHU), =HPDKQCD JKP OECJEBE?=JPHU =OOK?E=PA@ 

SEPD I=HA  .V R=HQAO. 
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*KJCEPQ@EJ=H =OOK?E=PEKJO >APSAAJ 41 $=?PKNO =J@ 42  . 

2=>HA 4 ODKSO IQHPER=NE=>HA HEJA=N NACNAOOEKJO QOEJC B=?PKNO BNKI 41 PK LNA@E?P 1 .V =J@ D .V 

=P 42, OPN=PEBEA@ >U OAT. 'J CENHO, DECDAN 41  +'V S=O LNA@E?PERA KB DECDAN 42 1 .V (=@FQOPA@ 

L<0.05, 2=>HA 4) =J@ I=NCEJ=HHU LNA@E?PERA KB D .V (L=0.07, 2=>HA 4). 'J >KUO, 41  +'V S=O 

I=NCEJ=HHU LNA@E?PERA KB 42 1 .V (L=0.07). &ECDAN 41 PNECHU?ANE@AO SANA OECJEBE?=JPHU 

=OOK?E=PA@ SEPD DECDAN 42 1 .V =J@ D .V EJ >KUO KJHU (2=>HA 4). 'J >KUO KJHU, DECDAN +KPDANfO 

 +' S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD 1 .V =J@ D .V =P 42; B=PDANfO 41  +' S=O I=NCEJ=HHU 

=OOK?E=PA@ 42 1 .V EJ >KUO. &ECDAN 41 4-2 I=T S=O =OOK?E=PA@ SEPD HKSAN 42 D .V EJ I=HAO 

=J@ BAI=HAO, >QP PDEO =OOK?E=PEKJ KJHU =?DEARA@ OP=PEOPE?=H OECJEBE?=J?A EJ CENHO (2=>HA 4). &EOPKNU 

KB DULANPAJOEKJ EJ PDA IKPDAN S=O KJHU OECJEBE?=JPHU =OOK?E=PA@ SEPD BAI=HA 42 1 .V (2=>HA 4). 

41 +=POQ@= '1' S=O =OOK?E=PA@ SEPD 42 D .V EJ CENHO KJHU.  

 

1A?KJ@=NU =J=HUOEO: NAH=PEKJODELO >APSAAJ 41 =@ELKOEPU =J@ 42  . 

2DA >KTLHKPO EJ $ECQNA 1 AcD ODKS PDA IA@E=JO =J@ '/0O KB 1 .V =J@ D .V =P 42, OPN=PEBEA@ 

>U OAT =J@ 41  +'V MQEJPEHAO. 'J PDNAA KB PDA BKQN >KTLHKPO (I=HA =J@ BAI=HA 1 .V =J@ I=HA 

D .V), PDA 42  .V S=O OECJEBE?=JPHU DECDAN EJ PDA DECDAOP 41  +' MQEJPEHA ?KIL=NA@ PK PDA 

HKSAOP  +' MQEJPEHA ($ECQNA 1). 

  

Di3c533io. 

2DEO OPQ@U AT=IEJAO PDA EJBHQAJ?A KB = JQI>AN KB B=?PKNO KJ 1 . =J@ D . EJ ?DEH@NAJ =P-NEOG BKN 

K>AOEPU BNKI PDA =CAO KB 8-10 UA=NO KH@ PK 11-13 UA=NO. -RAN=HH, SA BKQJ@ PD=P =OOK?E=PEKJO KB 

@EBBANAJP  . @APANIEJ=JPO =J@ NEOG B=?PKNO SEPD  . SANA @EBBANAJP >APSAAJ >KUO =J@ CENHO =J@ 

PD=P PDA OPNAJCPD KB =OOK?E=PEKJO BKN ?ANP=EJ B=?PKNO ?D=JCA@ SEPD =CA. 2DEO OQCCAOPO PD=P BQPQNA 

NAOA=N?D AR=HQ=PEJC  . @APANIEJ=JPO EJ UKQPD =J@ =EIA@ =P LNA@E?PEJC DECDAN BQPQNA  . ODKQH@ 

?KJOE@AN >KUO =J@ CENHO OAL=N=PAHU =J@ =??KQJP BKN LDUOEKHKCE? ?D=JCAO PD=P K??QN KRAN PEIA 

PDNKQCDKQP ?DEH@DKK@.   

 A@ELKOEPU EO GJKSJ PK >A KJA KB PDA IKOP EILKNP=JP ?KJPNE>QPEJC B=?PKNO PK AHAR=PA@  .. 

929, 30:. 1KNKB AP =H. BKQJ@ PD=P PDA LNAR=HAJ?A KB DULANPAJOEKJ S=O 3 PEIAO CNA=PAN EJ K>AOA 

PAAJ=CANO PD=J JKJ-K>AOA PAAJ=CANO 931:. D=P= BNKI /3A*'27 =J@ KPDAN OPQ@EAO D=RA ODKSJ 

PD=P OARAN=H IA=OQNAO KB =@ELKOEPU, EJ?HQ@EJC  +', 5C, C$%, =J@ PKP=H B=P =NA DECDHU ?KNNAH=PA@ 

SEPD  . =J@ SEPD A=?D KPDAN 921, 32, 33:. 5A BKQJ@ PD=P EJ PDA IQHPER=NE=>HA IK@AHO,  +'V S=O 
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LKOEPERAHU =OOK?E=PA@ SEPD  . V-O?KNAO ARAJ SDAJ ?KJPNKHHEJC BKN KPDAN B=?PKNO, >QP PD=P PDA 

=OOK?E=PEKJO SANA CAJAN=HHU OPNKJCAN EJ BAI=HAO. 2DA NA=OKJ BKN PDEO @EO?NAL=J?U >APSAAJ CAJ@ANO 

EO QJ?HA=N, DKSARAN EP I=U >A PDA NAOQHP KB EJPANLH=U >APSAAJ BAI=HA-OLA?EBE? DKNIKJAO, OQ?D =O 

AOPNKCAJ, =J@ B=P. 2DEO BEJ@EJC I=U =HOK >A =BBA?PA@ >U @EBBANAJ?AO EJ LDUOE?=H =?PEREPU >APSAAJ 

OATAO; =P >KPD REOEPO, =RAN=CA +4.A EJ CENHO S=O OECJEBE?=JPHU HKSAN PD=J EJ >KUO. 2DANABKNA, 

SDEHA  +'V =J@ EPO ABBA?PO KJ  . I=U JKP D=RA >AAJ @EBBANAJP =?NKOO OAT, KPDAN NEOG B=?PKNO I=U 

D=RA >AAJ IKNA EJBHQAJPE=H EJ HKSANEJC  .. 2DEO EO OQLLKNPA@ >U PDA @EBBANAJ?AO EJ >AP=-

?KABBE?EAJPO BKN  +'V >APSAAJ PDA QJER=NE=>HA =J@ IQHPER=NE=>HA IK@AHO. 2DA @EBBANAJ?AO EJ PDA 

>AP=-?KABBE?EAJPO BKN  +'V SANA IQ?D CNA=PAN BKN >KUO PD=J BKN CENHO (?QIQH=PERA @EBBANAJ?A KB 

0.40 BKN CENHO, =J@ 0.17 BKN CENHO), NABHA?PEJC = OPNKJCAN EJBHQAJ?A KB PDA KPDAN R=NE=>HAO KJ PDA 

 +'V- . NAH=PEKJODEL BKN >KUO.  

 +'V =P =CA 8-10 UA=NO KH@, S=O JKP = OECJEBE?=JP B=?PKN =OOK?E=PA@ SEPD BQPQNA  .V BKN 

AEPDAN CAJ@AN, JKN SANA =JU KPDAN =JPDNKLKIAPNE? IA=OQNAO KB =@ELKOEPU. 2DA  KC=HQO= &A=NP 

1PQ@U, =O SAHH =O I=JU KPDAN OPQ@EAO D=RA BKQJ@ PD=P =@ELKOEPU, EJ?HQ@EJC  +' =J@ 5C, =NA 

=OOK?E=PA@ SEPD >KPD 1 . =J@ D . 934:. 'J KQN ?KDKNP, DKSARAN, PDA IA=J 42 1 .V S=O IQ?D 

HKSAN PD=J PDA 42 D .V (=LLNKTEI=PAHU -0.75 HE. -1.05), SDE?D ?KQH@ ATLH=EJ SDU  +'V S=O 

KJHU =OOK?E=PA@ SEPD PDA H=PPAN. 

'J PDA QJER=NE=>HA =J=HUOAO, LQ>ANP=H OP=PQO S=O =OOK?E=PA@ SEPD DECDAN  .. 2DEO EO 

?KJOEOPAJP SEPD LNAREKQO BEJ@EJCO PD=P  . EJ?NA=OAO =P =J =??AHAN=PA@ N=PA EJ =@KHAO?AJPO @QNEJC 

=J@ =BPAN LQ>ANPU 916:. &KSARAN, LQ>ANP=H OP=PQO S=O JK HKJCAN OECJEBE?=JPHU =OOK?E=PA@ SEPD  . 

EJ PDA IQHPER=NE=>HA IK@AHO, OQCCAOPEJC PD=P KPDAN B=?PKNO (A.C., O?NAAJ PEIA, LDUOE?=H =?PEREPU) 

I=U >A ?KJBKQJ@EJC PDA =OOK?E=PEKJ KB LQ>ANP=H OP=PQO SEPD  ., OEIEH=N PK SD=P SA BKQJ@ SEPD 

 +'V. 5A @E@ JKP BEJ@ PD=P = DEOPKNU KB LNAPANI >ENPD S=O =OOK?E=PA@ SEPD  .. 2DEO @ERANCAO BNKI 

LNAREKQO HEPAN=PQNA ODKSEJC PD=P LNAPANI >ENPD EO =OOK?E=PA@ SEPD LANI=JAJP ?D=JCAO EJ R=O?QH=N 

BQJ?PEKJ, SDE?D PDNKQCDKQP ?DEH@DKK@ =J@ =@KHAO?AJ?A, ?KJPNE>QPA PK AHAR=PA@  . =J@ EJ?NA=OA@ 

NEOG BKN DULANPAJOEKJ 935-37:. &KSARAN, KQN ?KDKNP @E@ JKP D=RA OQ>OP=JPE=H JQI>ANO KB ?DEH@NAJ 

SEPD = DEOPKNU KB OARANA LNAI=PQNEPU, SDE?D I=U D=RA LNARAJPA@ KQN =>EHEPU PK BQHHU ATLHKNA PDA 

NAH=PEKJODEL KB LNAI=PQNEPU SEPD HKJC-PANI  . KQP?KIAO. 

&ECDAN O?NAAJ PEIA LAN @=U D=O >AAJ ODKSJ EJ LNAREKQO OPQ@EAO PK >A LKOEPERAHU =OOK?E=PA@ 

SEPD  . EJ ?DEH@NAJ 910:. 'J KQN OPQ@U, SA BKQJ@ PD=P O?NAAJ PEIA S=O OECJEBE?=JPHU =OOK?E=PA@ 

SEPD  . =P 42, >QP BKN PDA IKOP L=NP, JKP =P 41. AHOK, PDA =OOK?E=PEKJO EJ >KUO SANA OHECDPHU 
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OPNKJCAN PD=J EJ CENHO. 2DA OECJEBE?=J?A @E@ JKP LANOEOP EJ PDA IQHPER=NE=>HA IK@AHO, =HPDKQCD 

=OOK?E=PEKJ I=CJEPQ@A NAI=EJA@ DECDAN EJ >KUO PD=J CENHO =J@ OPNKJCAN =P 42 PD=J =P 41. 5A 

OQNIEOA PD=P =O PDA L=PEAJPO =CA@, PDAU D=@ IKNA =??AOO PK PAHAREOEKJ =J@ ?KILQPANO =J@ PD=P JA=N 

LQ>ANP=H =CA, RE@AK C=IAO =NA =HOK IKNA LKLQH=N =IKJC >KUO =J@ CENHO, SDE?D I=U D=RA 

=??KQJPA@ BKN PDA @EBBANAJ?A =?NKOO CAJ@ANO. 

'J QJER=NE=>HA =J=HUOAO, +4.A S=O KJHU OECJEBE?=JPHU =OOK?E=PA@ SEPD D . =P 41; SDAJ 

KPDAN R=NE=>HAO SANA EJ?HQ@A@ EJ IQHPER=NE=>HA =J=HUOAO, +4.A ODKSA@ JK =OOK?E=PEKJ SEPD  .. 

1EIEH=NHU, EJ PDA QJER=NE=>HA IK@AHO, 4-2 I=T S=O BAE;F;H7lK =OOK?E=PA@ SEPD KJHU 1 . =P 41, 

>QP S=O JKP =OOK?E=PA@ SEPD  . EJ PDA IQHPER=NE=>HA IK@AHO. 2DEO EO EJ ?KJPN=OP PK OPQ@EAO PD=P 

D=RA BKQJ@ PD=P HKS 4-2 I=T EO =OOK?E=PA@ SEPD HKSAN ODKNP-PANI =J@ HKJC-PANI  . 938, 39:. 

'JOQHEJ OAJOEPEREPU EO ?HKOAHU NAH=PA@ PK =@ELKOEPU =J@  . EJ ?DEH@NAJ =J@ =@KHAO?AJPO 940:. 

*KSAN LDUOE?=H =?PEREPU =J@ EJ?NA=OA@ =@ELKOEPU =NA ?KNNAH=PA@ SEPD @A?NA=OA@ EJOQHEJ OAJOEPEREPU 

941:, =J@ HKS EJOQHEJ OAJOEPEREPU EO =OOK?E=PA@ SEPD IK@AN=PA PK OARANA  . AHAR=PEKJ 942:. 2DEO EO 

PDKQCDP PK >A = BQJ?PEKJ KB PDA NAH=PEKJ >APSAAJ EJOQHEJ =J@ PDA OUIL=PDAPE? JANRKQO OUOPAI: = 

@A?NA=OA EJ EJOQHEJ OAJOEPEREPU NAOQHPO EJ EJ?NA=OA@ ?EN?QH=PEJC CHQ?KOA =J@ OUIL=PDAPE? =?PEREPU 

943:, =J@ QHPEI=PAHU, I=U @ARAHKL EJPK PULA '' @E=>APAO. 5A BKQJ@ PD=P +=POQ@= '1' S=O EJRANOAHU 

=OOK?E=PA@ SEPD  . HARAHO EJ PDA QJER=NE=>HA =J=HUOAO. &KSARAN, EJ PDA IQHPER=NE=>HA =J=HUOEO 

NAOQHPO, PDA =OOK?E=PEKJO KB +=POQ@= '1' SEPD  . SANA JKP ?KJOEOPAJPHU OECJEBE?=JP.  

'J PDA QJER=NE=>HA =J=HUOAO, &D*-C (dCKK@e ?DKHAOPANKH) S=O JAC=PERAHU =OOK?E=PA@ =J@ 

*D*-C (d>=@e ?DKHAOPANKH) S=O LKOEPERAHU =OOK?E=PA@ SEPD  . HARAHO. 2DEO S=O ATLA?PA@, 

DKSARAN, BKN QJ?HA=N NA=OKJO, >KPD IA=OQNAO SANA IKNA OPNKJCHU =OOK?E=PA@ EJ >KUO PD=J EJ CENHO. 

2DA IQHPER=NE=PA IK@AHO KB &D*-C =J@ *D*-C UEAH@A@ BAS OECJEBE?=JP NAH=PEKJODELO SEPD  .. 

2NECHU?ANE@A HARAHO =NA = ?NEPANE= BKN @E=CJKOEO KB IAP=>KHE? OUJ@NKIA EJ ?DEH@NAJ 944:. 

-QN NAOQHPO ODKS PD=P PNECHU?ANE@AO SANA LKOEPERAHU =OOK?E=PA@ SEPD  .. 'J IQHPER=NE=>HA IK@AHO, 

=OOK?E=PEKJO SEPD  . SANA JKP OECJEBE?=JP. ,ARANPDAHAOO, 41 PNECHU?ANE@AO SANA =OOK?E=PA@ SEPD 

42 I=HA 1 .V =J@ D .V. 2DA =OOK?E=PEKJ KB PNECHU?ANE@AO SEPD BQPQNA  . I=U NABHA?P PDA 

?QIQH=PERA HKJCEPQ@EJ=H ABBA?PO KJ PDA DA=NP =J@ >HKK@ RAOOAHO. 

 CDEH@NAJ SEPD = B=IEHU KB DEOPKNU KB DULANPAJOEKJ =NA LNKJA PK OQBBANEJC BNKI LANOEOPAJP 

 . AHAR=PEKJ 945:. AO PK SDE?D L=NAJPfO  . EO IKNA EJBHQAJPE=H EJ @APANIEJEJC PDA KBBOLNEJCfO  . 

EO = I=PPAN KB @A>=PA 946-48:. 5A BKQJ@ PD=P PDA OPNAJCPD KB EJBHQAJ?A @ALAJ@A@ KJ PDA CAJ@AN KB 

>KPD PDA L=NAJP =J@ PDA KBBOLNEJC. -B JKPA, DULANPAJOEKJ LNAR=HAJ?A EJ IKPDAN =J@ B=PDAN NKOA 
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OECJEBE?=JPHU BNKI 41 PK 42. &EOPKNU KB L=PANJ=H DULANPAJOEKJ S=O JKP =OOK?E=PA@ SEPD =JU  . EJ 

QJER=NE=>HA =J=HUOAO. 'J CENHO, I=PANJ=H DULANPAJOEKJ S=O LKOEPERAHU =J@ EJ@ALAJ@AJPHU =OOK?E=PA@ 

SEPD L=PEAJP  . IA=OQNAO =P 41. +=PANJ=H  +' S=O =OOK?E=PA@ KJHU SEPD >KUOf  . =P 41 =J@ 42.  

.=PANJ=H DULANPAJOEKJ =J@  +' SANA JKP =OOK?E=PA@ SEPD KBBOLNEJC  . IA=OQNAO. 'J IQHPER=NE=>HA 

IK@AHO, =HIKOP =HH PDAOA =OOK?E=PEKJO @EO=LLA=NA@. 5DAJ AR=HQ=PA@ HKJCEPQ@EJ=HHU, IKPDANfO  +' 

S=O PDA KJHU R=NE=>HA PD=P LNA@E?PERA KB =HH BKNIO KB BQPQNA  ., EJ >KUO =J@ CENHO. 1PQ@EAO D=RA 

ODKSJ PD=P I=PANJ=H SAECDP @QNEJC CAOP=PEKJ ?=J =BBA?P KBBOLNEJC  ., >QP PDANA =NA BAS 

EJRAOPEC=PEKJO KJ PDA ABBA?PO KB PDA IKPDANfO LKOP-CAOP=PEKJ=H SAECDP. .=NAJP=H EJBHQAJ?AO =NA 

IKNA ?KILHAT =J@ ?=JJKP >A =PPNE>QPA@ PK = OEJCHA ?=QOA, =O PDAU EJBHQAJ?A KBBOLNEJC >KPD 

CAJAPE?=HHU =J@ PDNKQCD OD=NA@ AJRENKJIAJP=H B=?PKNO; PDEO EO L=NPE?QH=NHU PNQA BKN KBBOLNEJC  . 

=J@  +' 949, 50:. 2DEO EO =J AOLA?E=HHU EILKNP=JP ?KJOE@AN=PEKJ CERAJ PD=P IKOP KB PDA ?DEH@NAJ EJ 

PDEO ?KDKNP HERA@ SEPD >KPD L=NAJPO =P PDA >ACEJJEJC KB PDA OPQ@U. 5A OLA?QH=PA PD=P PDA 

=OOK?E=PEKJ >APSAAJ IKPDAN  +' =J@ KBBOLNEJC  . I=U >A ?KJBKQJ@A@ >U AJRENKJIAJP=H @EAP=NU 

ABBA?PO. 2DA R=NE=>HA dLKRANPU OP=PQOe AJ?KIL=OOAO AJRENKJIAJP=H NEOG B=?PKNO PK OKIA @ACNAA =O 

LKRANPU EO =OOK?E=PA@ SEPD = JQI>AN KB B=?PKNO: LKOEPERAHU =OOK?E=PA@ SEPD OIKGEJC, =@ELKOEPU, 

O?NAAJ PEIA, =J@ B=IEHU OPNAOO >QP JAC=PERAHU =OOK?E=PA@ SEPD =??AOO PK NA?NA=PEKJ=H B=?EHEPEAO =J@ 

DA=HPD OANRE?AO, =J@ JQPNEPEKJ 951, 52:. 'J BQPQNA OPQ@EAO, EJ KN@AN PK IKNA BQHHU =??KQJP BKN PDA 

AJRENKJIAJP=H ABBA?PO, =@@EPEKJ=H R=NE=>HAO, OQ?D =O @EAP =J@ DKIA HK?=PEKJ (QN>=J HE. OQ>QN>=J, 

DECD-?NEIA HE. HKS-?NEIA, AP?.) ODKQH@ >A ?KJOE@ANA@.  

 1 .V PAJ@A@ PK >A OECJEBE?=JPHU DECDAN @QNEJC SEJPANPEIA EJ PDA QJER=NE=>HA IK@AHO, 

SDE?D I=U >A @QA PK EJ?NA=OA@ OUIL=PDAPE? JANRKQO OUOPAI =?PER=PEKJ 953:. 1A=OKJ=HEPU S=O JKP 

OECJEBE?=JPHU =OOK?E=PA@ SEPD  . EJ PDA IQHPER=NE=>HA IK@AHO. 

'J >KPD PDA QJER=NE=PA IK@AHO =J@ IQHPER=NE=>HA IK@AHO EJ?HQ@EJC OIKGEJC OP=PQO, SA 

BKQJ@ PD=P OIKGEJC S=O OECJEBE?=JPHU =OOK?E=PA@ SEPD CENHOf 42  .. 1IKGEJC EO GJKSJ PK 

?KNNAH=PA OPNKJCHU SEPD  . EJ =@KHAO?AJPO KB >KPD CAJ@ANO 954:, OK KQN BEJ@EJCO PK PDA ?KJPN=NU 

I=U >A >A?=QOA KQN 42 ?KDKNP ?KJP=EJA@ RANU BAS OIKGANO (5.4% KB >KUO, 7.2% KB CENHO). 

2DANA SANA OARAN=H HEIEP=PEKJO PK PDEO OPQ@U. $ENOP, KQN O=ILHA OEVA, PDKQCD ?KJOE@AN=>HU 

H=NCAN PD=J OARAN=H LNAREKQOHU LQ>HEODA@ OPQ@EAO, I=U JKP D=RA >AAJ H=NCA AJKQCD PK =@AMQ=PAHU 

AR=HQ=PA OKIA  . @APANIEJ=JPO =J@ NEOG B=?PKNO (A.C., OIKGEJC). +KNAKRAN, >A?=QOA PDEO S=O = 

?KDKNP KB L=PEAJPO SDK SANA CAJAN=HHU DA=HPDU, PDANA I=U JKP D=RA >AAJ AJKQCD OQ>FA?PO SEPD 

OQ>OP=JPE=HHU =>JKNI=H R=HQAO KJ OARAN=H KB PDA B=?PKNO AR=HQ=PA@ (A.C., +=POQ@= EJ@AT, 
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PNECHU?ANE@AO) PK IA=JEJCBQHHU AR=HQ=PA =OOK?E=PEKJO SEPD =>JKNI=H  .. 'J =@@EPEKJ, BAS OQ>FA?PO 

D=@ DECD  ., =O @ABEJA@ >U ?QNNAJP CQE@AHEJAO. 'P EO LKOOE>HA PD=P OPNAJCPDO KB =OOK?E=PEKJO I=U 

@EBBAN EJ OPQ@EAO KB ?KDKNPO SEPD = DECDAN LAN?AJP=CA KB L=PEAJPO SEPD =>JKNI=H  .. 2DEO =HOK 

BKN?A@ QO PK AR=HQ=PA KQN KQP?KIA,  ., =O = ?KJPEJQKQO R=NE=>HA, N=PDAN PD=J QOA PDA >EJ=NU 

KQP?KIA, DULANPAJOEKJ HE. JKJ-DULANPAJOEKJ.  

AO PDEO S=O = HKJCEPQ@EJ=H OPQ@U LANBKNIA@ KRAN PDA ?KQNOA KB IKNA PD=J = @A?=@A, EP S=O 

LANBKNIA@ =P R=NEKQO PEIAO >U OARAN=H @EBBANAJP NAOA=N?DANO, JQNOAO, =J@ PA?DJE?E=JO. 5A @E@ JKP 

PAOP BKN EJPAN-PAOPAN NAHE=>EHEPU KN PAOP-NAPAOP NAHE=>EHEPU, =O PDA MQAOPEKJO =JOSANA@ >U PDA L=PEAJPO 

SANA ?KILHAPA@ QOEJC = PDA O=IA SNEPPAJ MQAOPEKJJ=ENA PDNKQCDKQP. ,ARANPDAHAOO, IA=OQNAIAJPO 

OQ?D =O S=EOP ?EN?QIBANAJ?A =J@ A?DK?=N@EKCN=I R=HQAO =NA @ALAJ@AJP KJ PAOPAN LNKBE?EAJ?U =J@ 

?KJOEOPAJ?U, SDE?D I=U D=RA R=NEA@ PK = RANU HEIEPA@ @ACNAA. 2DANA S=O =HOK IEOOEJC @=P= KJ 

OKIA R=NE=>HAO. 5A QOA@ ?=OA-SEOA @AHAPEKJ PK =J=HUVA KQN NAOQHPO, SDE?D NA@Q?A@ KQN O=ILHA 

OEVA. AJ =HPANJ=PERA IAPDK@ SKQH@ >A PK QOA IQHPELHA EILQP=PEKJ, =J@ SA ?KQH@ JKP PDEJG KB 

NA=OKJO PD=P L=PEAJPO SEPD EJ?KILHAPA @=P= SKQH@ @EBBAN BNKI KPDAN L=PEAJPO. -J?A =HH @=P= =NA 

=?MQENA@, SA SEHH LANBKNI = ?KIL=NEOKJ KB PDKOA SEPD RANOQO SEPDKQP IEOOEJC @=P=. 5A @E@ JKP 

LANBKNI =J AR=HQ=PEKJ KB ABBA?P IK@EBE?=PEKJ (AR=HQ=PEJC SDAPDAN OKIA R=NE=>HAO D=RA @EBBANAJP 

=OOK?E=PEKJO SEPD  . @ALAJ@EJC KJ PDA @EBBANAJP HARAHO KB =JKPDAN R=NE=>HA). $QPQNA =J=HUOAO SEHH 

EJ?HQ@A AR=HQ=PEKJ BKN ABBA?P IK@EBE?=PEKJ, BK?QOEJC KJ PDA =@ELKOEPU- . NAH=PEKJODEL, OEJ?A 

=@ELKOEPU NAI=EJA@ KJA KB PDA OPNKJCAOP @APANIEJ=JPO KB  . EJ KQN ?KDKNP, ARAJ EJ IQHPER=NE=>HA 

=J=HUOAO. 

2DEO HKJCEPQ@EJ=H OPQ@U BK?QOA@ KJ ?DEH@NAJ =J@ UKQJC =@KHAO?AJPO =P-NEOG BKN 

DULANPAJOEKJ =J@ SEPD = @EOLNKLKNPEKJ=PA LNAR=HAJ?A KB K>AOEPU. 'J OQII=NU, I=JU KB PDA 

AR=HQ=PA@ R=NE=>HAO, PDA I=FKNEPU KB SDE?D NAH=PA PK =@ELKOEPU, SANA OECJEBE?=JPHU =OOK?E=PA@ SEPD 

 . EJ PDA QJER=NE=>HA IK@AHO. &KSARAN SDAJ KPDAN R=NE=>HAO SANA EJ?HQ@A@, I=JU =OOK?E=PEKJO 

>A?KIA JKJ-OECJEBE?=JP. 2DEO OQCCAOPO PD=P EJ IKOP ?=OAO, AHAR=PA@  . EO PDA NAOQHP KB I=JU 

?KJPNE>QPEJC B=?PKNO. $QPQNA  .V EJ PDA ?DEH@NAJ S=O LNA@E?PA@ >U = OI=HH JQI>AN KB B=?PKNO, 

?KILKOA@ KB HELE@ IA=OQNAO, =ANK>E? ?=L=?EPU, =J@ L=NAJP=H R=HQAO. +KOP LNA@KIEJ=JP S=O  +'V; 

 +'V MQEJPEHA S=O = OPNKJC LNA@E?PKN KB BQPQNA  .V, EJ >KUO =J@ CENHO. 

 A@ELKOEPU EO EPOAHB = ?=N@EKR=O?QH=N NEOG B=?PKN =J@ ?KJPNE>QPAO PK PDA @ARAHKLIAJP KB KPDAN 

NEOG B=?PKNO, EJ?HQ@EJC DULANPAJOEKJ. 5DEHA PDA LNKCNAOOEKJ KB OQ?D B=?PKNO PK L=PDKHKCU (E.A. 

IUK?=N@E=H EJB=N?PEKJ KN OPNKGA) =NA JKP KBPAJ K>OANRA@ EJ ?DEH@NAJ, IEJKN ?=N@E=? =J@ >HKK@ 
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RAOOAH EJFQNU ?=J K??QN =J@ CAP LNKCNAOOERAHU SKNOA PDNKQCDKQP ?DEH@DKK@ =J@ =@KHAO?AJ?A. 2DEO 

OPQ@U LNKRE@AO ARE@AJ?A PD=P =@ELKOEPU =J@ =@ELKOEPU-=OOK?E=PA@ R=NE=>HAO BNKI OARAN=H ?=PACKNEAO 

(=JPDNKLKIAPNE?, >EK?DAIE?=H, DANA@EP=NU, AJRENKJIAJP=H/HEBAOPUHA) ODKQH@ >A ?HKOAHU IKJEPKNA@ 

=IKJC UKQPD, AOLA?E=HHU PDKOA =P-NEOG BKN @ARAHKLEJC DULANPAJOEKJ. 
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Ma.53c2ip4 2 4ab,&3 a.d fi(52&3 
 

2=>HA 1. .=PEAJP ?D=N=?PANEOPE?O, >HKK@ LNAOOQNA =J@ @APANIEJ=JPO =P 41 =J@ 42, OPN=PEBEA@ >U 
CAJ@AN. 
 

C5.r.0t2r6st60 +1 (8-10 D2.rs o91), n = 631 +2 (11-13 D2.rs o91), n = 564 

  +=HA (J = 344) $AI=HA (J = 287) +=HA (J = 313) $AI=HA (J = 251) 

A42 / D2B29o=:2nt         

ACA, IA=J (1D) 9.6 (0.9) 9.6 (0.9) 11.7 (0.9) † 11.6 (1.0) † 

.Q>ANP=H, J (%) 32 (9.3) 104 (36.1) * 168 (53.7) † 206 (82.1) *† 

 KNJ LNAI=PQNAHU, J (%) 17 (4.9) 17 (5.9) 16 (5.1) 16 (6.4) 

B9oo1 &r2ssAr2     
1UOPKHE?  . V-O?KNA, IA=J (1D) -0.68 (0.71) -0.75 (0.71) -0.69 (0.76) -0.83 (0.80) * 

    1UOPKHE? .NADULANPAJOEKJ, J (%) 2 (0.6) 3 (1.2) 2 (0.6) 3 (1.2) 

    1UOPKHE? &ULANPAJOEKJ, J (%) 0 (0.0) 1. (0.4) 0 (0.0) 0 (0.0) 

DE=OPKHE?  . V-O?KNA, IA=J (1D) -1.07 (0.43) -1.02 (0.45) -1.02 (0.44) -1.09 (0.50) *† 

    DE=OPKHE? .NADULANPAJOEKJ, J (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

    DE=OPKHE? &ULANPAJOEKJ, J (%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

A16=os6tD / &5Ds60.9 Con16t6on     
 +', IA=J (1D) 19.4 (4.3) 19.7 (4.4) 21.0 (4.9) † 21.2 (4.9) † 

 +' V-O?KNA, IA=J (1D) 0.72 (1.04) 0.70 (1.12) 0.70 (1.10) 0.66 (1.07) 

 +' C=PACKNEAO, J (%)     
    -RANSAECDP 71 (20.6) 51 (17.7) 53 (16.9) † 45 (17.9) 

    ->AOA 73 (21.2) 70 (24.3) 72 (23.0) † 54 (21.5) † 

CAJPN=H $=P %, IA=J (1D) 39.9 (5.4) 41.7 (5.5) * 41.7 (4.8) † 43.5 (4.8) *† 

+4.A, IA=J (1D) 30.4 (18.7) 18.9 (11.6) * 50.1 (24.7) † 33.9 (17.9) *† 

5=EOP ?EN?QIBANAJ?A, IA=J (1D) 67.4 (12.2) 67.5 (12.1) 73.1 (13.8) 71.5 (12.5) 

1?NAAJ PEIA, IA=J (1D) 3.0 (2.0) 2.4 (1.9) * 3.71 (2.36) † 3.12 (2.07) *† 

4-2 +=T, IA=J (1D) 1595.7 (295.7) 1420.6 (283.4) * 1999.0 (412.3) † 1754.3 (361.0) *† 

 nsA96n r2s6st.n02 .n1 96=61 =ro3692    
&-+A-'0, IA=J (1D) 0.93 (0.62) 1.18 (0.83) * 1.34 (0.88) † 1.65 (1.20) *† 

+=POQ@= '1', IA=J (1D) 3.35 (2.09) 2.69 (1.87) * 2.47 (1.65) † 2.09 (1.53) *† 

&.r2nt.9 +.9A2s     
+KPDAN  +', IA=J (1D) 29.7 (6.8) 29.1 (6.4) 30.1 (6.5) 29.2 (5.8) 

+KPDAN &2,, J (%) 4 (1.2) 8 (2.8) 101 (29.4) † 84 (29.2) † 

$=PDAN  +', IA=J (1D) 30.4 (5.3) 31.0 (5.7) 31.2 (5.5) † 31.2 (5.8)† 

$=PDAN &2,, J (%) 21 (6.1) 19 (6.6) 157 (45.6) † 144 (50.0) † 

%t52r F.0tors     
1A=OKJO     
    5EJPAN, J (%) 199 (57.9) 166 (57.6) 176 (56.2) 141 (56.2) 

    1QIIAN, J (%) 145 (42.2) 122 (42.4) 137 (43.8) 110 (43.8) 

1IKGEJC OP=PQO, J (%) 0 (0.0) 0 (0.0) 17 (5.4) 18 (7.2) 

.KRANPU OP=PQO, J (%) 30 (11.3) 21 (9.8) 18 (6.8) † 15 (7.4) 
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2-PAOPO SANA ?KJ@Q?PA@ >APSAAJ CAJ@ANO =P A=?D REOEP, =J@ >APSAAJ REOEPO SEPDEJ PDA O=IA CAJ@AN.  
* = CNKOO-CAJ@AN ?KIL=NEOKJ (A.C. +=HA 41 HE. $AI=HA 41) OECJEBE?=JP =P L < 0.05 
† = CNKOO-REOEP ?KIL=NEOKJ (A.C. +=HA 41 HE. +=HA 42) OECJEBE?=JP =P L < 0.05 
A44D7H;3F;AnE: BMI = >K@U I=OO EJ@AT; M-'A = IK@AN=PA =J@ RECKNKQO LDUOE?=H =?PEREPU; 
 &MA-I) = DKIAKOP=PE? IK@AH =OOAOOIAJP-EJOQHEJ NAOEOP=J?A; M3FEG63 I*I = +=POQ@= EJOQHEJ 
OAJOEPEREPU EJ@AT  



T)b4- 2 B %61=)91)b4- )ss7c1)t176s 7. b477, 89-ss<9- ,-t-9516)6ts )6, 91s3 .)ct79s )t V1 )6, V2, st9)t1.1-, by /-6,-9. 
 
C(a/ac1e/)01)c  1 (8-10 5ea/0 -*d), , = 630  2 (11-13 5ea/0 -*d), , = 564 
  Syst741c BP A-sc79- (8-=)4<-) D1)st741c BP A-sc79- (8-=)4<-) Syst741c BP A-sc79- (8-=)4<-) D1)st741c BP A-sc79- (8-=)4<-) 

  M)4- (6 = 344) F-5)4- (6 = 287) M)4- (6 = 344) F-5)4- (6 = 287) M)4- (6 = 313) F-5)4- (6 = 251) M)4- (6 = 313) F-5)4- (6 = 251) 

Age / De3e*-.me,1                 

A/- β = 0.12 (0.01) 
/ = 0.15 

β = 0.03 (0.57) 
9 = 0.03 

β = 0.025 (0.33) 
9 = 0.05 

β = -0.06 (0.02) 
/ = -0.13 

β = -0.02 (0.61) 
9 > -0.01 

β = 0.04 (0.50) 
9 = 0.06 

β = -0.03 (0.29) 
9 = -0.06 

β = -0.03 (0.29) 
9 = -0.05 

T)66-9 > 1 
(5-)6 BP (-s =s. N7) 

(-0.52 =s. -0.69)       
8 = 0.10 

(-0.72 =s. -0.77)       
8 = 0.27  

(-1.07 =s. -1.07)       
8 = 0.48 

(-1.08 30. -0.99)       
. = 0.05 

(-0.68 =s. -0.72)       
8 = 0.34 

(-0.81 =s. -0.94)       
8 = 0.16 

(-1.06 30. -0.97)       
. = 0.03 

(-1.07 =s. -1.19)       
8 = 0.08 

B796 P9-5)t<9-4y  
(5-)6 BP (-s =s. N7) 

(-0.54 =s. -0.68)       
8 = 0.21 

(-0.76 =s. -0.75)       
8 = 0.48 

(-1.01 =s. -1.07)       
8 = 0.28 

(-1.00 =s. -1.03)       
8 = 0.42 

(-0.54 =s. -0.70)       
8 = 0.14 

(-1.00 =s. -0.82)       
8 = 0.23 

(-1.01 =s. -1.02)       
8 = 0.43 

(-1.26 =s. -1.08)       
8 = 0.08 

H-1/0t A-sc79- β < 0.01 (0.95) 
9 < 0.01 

β = 0.02 (0.61) 
9 = 0.03 

β > -0.01 (0.96) 
9 > -0.01 

β > -0.01 (0.97) 
9 > -0.01 

β < 0.01 (0.98) 
9 > -0.01 

β = -0.06 (0.28) 
9 = -0.06 

β = -0.04 (0.13) 
9 = -0.09 

β = -0.05 (0.13) 
9 = -0.09 

Ad).-0)15 / P(50)ca* C-,d)1)-,               

W-1/0t A-sc79- β = 0.17 (0.00) 
/ = 0.24 

β = 0.11 (0.00) 
/ = 0.18 

β = 0.09 (0.00) 
/ = 0.22 

β = 0.07 (0.00) 
/ = 0.17 

β = 0.14 (0.00) 
/ = 0.20 

β = 0.18 (0.00) 
/ = 0.26 

β = 0.06 (0.01) 
/ = 0.14 

β = 0.04 (0.17) 
9 = 0.09 

BMI A-sc79- β = 0.19 (0.00) 
/ = 0.28 

β = 0.13 (0.00) 
/ = 0.21 

β = 0.11 (0.00) 
/ = 0.26 

β = 0.08 (0.00) 
/ = 0.20 

β = 0.17 (0.00) 
/ = 0.23 

β = 0.24 (0.00) 
/ = 0.32 

β = 0.09 (0.00) 
/ = 0.21 

β = 0.07 (0.01) 
/ = 0.16 

 b-s- 
(5-)6 BP (-s =s. N7) 

(-0.34 30. -0.77)       
. = 0.00 

(-0.52 30. -0.83)       
. = 0.00 

(-0.85 30. -1.13)       
. = 0.00 

(-0.89 30. -1.07)       
. = 0.00 

(-0.39 30. -0.78)       
. = 0.00 

(-0.42 30. -0.95)       
. = 0.00 

(-0.91 30. -1.05)       
. = 0.01 

(-1.03 =s. -1.10)        
8 =0.14 

W)1st C19c<5.-9-6c- β = 0.02 (0.00) 
/ = 0.31 

β = 0.01 (0.00) 
/ = 0.24 

β = 0.01 (0.00) 
/ = 0.27 

β = 0.01 (0.02) 
/ = 0.18 

β = 0.01 (0.00) 
/ = 0.23 

β = 0.02 (0.00) 
/ = 0.36 

β = 0.01 (0.00) 
/ = 0.18 

β = 0.01 (0.03) 
/ = 0.14 

M7,-9)t- )6, 
V1/797<s P0ys1c)4 
Act1=1ty 

β > -0.01 (0.06) 
9 = -0.11 

β > -0.01 (0.29) 
9 = -0.07 

β > -0.01 (0.00) 
/ = -0.19 

β = -0.01 (0.03) 
/ = -0.14 

β > -0.01 (0.20) 
9 = -0.08 

β > -0.01 (0.42) 
9 = -0.06 

β > -0.01 (0.10) 
9 = -0.11 

β > -0.01 (0.96) 
9 > -0.01 

C-6t9)4 F)t % β = 3.56 (0.00) 
/ = 0.27 

β =2.99 (0.00) 
/ = 0.23 

β = 1.77 (0.00) 
/ = 0.22 

β = 1.72 (0.00) 
/ = 0.21 

β = 4.11 (0.00) 
/ = 0.22 

β = 5.01 (0.00) 
/ = 0.30 

β = 1.39 (0.01) 
/ = 0.16 

β = 1.14 (0.08) 
9 = 0.11 

L-)6 B7,y M)ss β < 0.01 (0.00) 
/ = 0.25 

β < 0.01 (0.01) 
/ = 0.15 

β < 0.01 (0.06) 
9 = 0.10 

β < 0.01 (0.85) 
9 = -0.01 

β < 0.01 (0.00) 
/ = 0.19 

β < 0.01 (0.05) 
/ = 0.14 

β < 0.01 (0.94) 
9 = -0.01 

β < 0.01 (0.40) 
9 = -0.04 

Sc9--6 T15- / D)y β = 0.03 (0.12) 
9 = 0.08 

β = 0.04 (0.11) 
9 = 0.09 

β = 0.02 (0.05) 
/ = 0.11 

β = 0.01 (0.59) 
9 = 0.03 

β = 0.05 (0.01) 
/ = 0.14 

β = 0.05 (0.05) 
/ = 0.13 

β = 0.03 (0.00) 
/ = 0.17 

β = 0.03 (0.03) 
/ = 0.14 

β < 0.01 (0.00) β < 0.01 (0.01) β < 0.01 (0.53) β > -0.01 (0.48) β < 0.01 (0.06) β < 0.01 (0.01) β > -0.01 (0.09) β > -0.01  (0.67) 
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I,02*), /e0)01a,ce a,d *).)d ./-&)*e               

H MA-IR β = 0.42 (0.00) 
/ = 0.36 

β = 0.26 (0.00) 
/ = 0.31 

β = 0.22 (0.00) 
/ = 0.31 

β = 0.11 (0.00) 
/ = 0.20 

β = 0.27 (0.00) 
/ = 0.31 

β = 0.23 (0.00) 
/ = 0.36 

β = 0.12 (0.00) 
/ = 0.23 

β = 0.08 (0.00) 
/ = 0.21 

M)ts<,) ISI β = -0.09 (0.00) 
/ = -0.25 

β = -0.08 (0.00) 
/ = -0.22 

β = -0.04 (0.00) 
/ = -0.18 

β = -0.05 (0.00) 
/ = -0.22 

β =-0.09 (0.00) 
/ = -0.19 

β = -0.13 (0.00) 
/ = -0.27 

β = -0.05 (0.00) 
/ = -0.19 

β = -0.07 (0.00) 
/ = -0.23 

HDL C074-st-974 β = -0.39 (0.01) 
/ = -0.14 

β = -0.38 (0.03) 
/ = -0.13 

β = -0.28 (0.00) 
/ = -0.17 

β = -0.34 (0.00) 
/ = -0.18 

β = -0.24 (0.15) 
9 = -0.09 

β = -0.55 (0.01) 
/ = -0.18 

β = -0.27 (0.01) 
/ = -0.16 

β = -0.32 (0.01) 
 / = -0.17 

LDL C074-st-974 β = 0.10 (0.14) 
9 = 0.08 

β = 0.17 (0.02) 
/ = 0.14 

β = 0.10 (0.02) 
/ = 0.13 

β = 0.08 (0.07) 
9 = 0.11 

β = 0.05 (0.51) 
9 = 0.03 

β = 0.14 (0.12) 
9 = 0.09 

β = 0.10 (0.03) 
/ = 0.13 

β = 0.04 (0.50) 
9 = 0.04 

T91/4yc-91,-s β = 0.49 (0.00) 
/ = 0.25 

β = 0.30 (0.00) 
/ = 0.18 

β = 0.24 (0.00) 
/ = 0.21 

β = 0.20 (0.00) 
/ = 0.20 

β = 0.34 (0.00) 
/ = 0.19 

β = 0.42 (0.00) 
/ = 0.22 

β = 0.22 (0.00) 
/ = 0.21 

β = 0.12 (0.11) 
9 = 0.10 

Pa/e,1a*  a*2e0                 

M7t0-9 HTN 
(5-)6 BP (-s =s. N7) 

(-0.84 =s. -0.67)       
8 = 0.33 

(-0.32 30. -0.77)       
. = 0.05 

(-0.84 =s. -1.07)       
8 = 0.15 

(-0.62 30. -1.03)       
. = 0.01 

(-0.70 =s. -0.69)       
8 = 0.32 

(-0.93 =s. -0.81)       
8 = 0.21 

(-1.05 =s -1.01)       
8 = 0.19 

(-1.15 =s. -1.07)       
8 = 0.18 

F)t0-9 HTN 
(5-)6 BP (-s =s. N7) 

(-0.46 =s. -0.69)       
8 = 0.08 

(-0.81 =s. -0.75)       
8 = 0.37 

(-1.04 =s. -1.07)       
8 = 0.37 

(-0.86 =s. -1.04)       
8 = 0.05 

(-0.74 =s. -0.66)       
8 = 0.24 

(-0.85 =s. -0.82)       
8 = 0.34 

(-1.04 =s. -1.01)       
8 = 0.31 

(-1.07 =s. -1.10)       
8 = 0.31 

M7t0-9 BMI β = 0.14 (0.01) 
/ = 0.14 

β = 0.02 (0.00) 
/ = 0.17 

β = 0.10 (0.00) 
/ = 0.16 

β > -0.01 (0.71) 
9 = -0.02 

β = 0.02 (0.00) 
/ = 0.19 

β = 0.01 (0.19) 
9 = 0.10 

β = 0.01 (0.00) 
/ = 0.18 

β = 0.01 (0.45) 
9 = 0.06 

F)t0-9 BMI β = 0.01 (0.40) 
9 = 0.05 

β < 0.01 (0.55) 
9 = 0.04 

β < 0.01 (0.62) 
9 = 0.03 

β = 0.01 (0.01) 
/ = 0.15 

β = 0.02 (0.09) 
9 = 0.13 

β = 0.02 (0.07) 
9 = 0.15 

β = 0.01 (0.35) 
9 = 0.07 

β = 0.01 (0.46) 
9 = 0.06 

E,3)/-,me,1a* & L)&e015*e               

S-)s76)41ty 
(5-)6 BP (-s =s. N7) 

(-0.64 =s. -0.70)       
8 = 0.20 

(-0.66 30. -0.83)      
. = 0.02 

(-1.05 =s. -1.08)       
8 = 0.24 

(-0.98 =s. 1.06)        
8 = 0.06 

(-0.60 30. -0.76)       
. = 0.03 

(-0.71 30. -0.93)       
. = 0.02 

(-1.00 =s. -1.03)       
8 = 0.26 

(-1.07 =s. -1.10)       
8 = 0.34 

S573-9 
(5-)6 BP (-s =s. N7) N/A N/A N/A N/A (-0.83 =s. -0.68)       

8 = 0.21 
(-0.45 30. -0.86)       

. = 0.02 
(-1.01 =s. -1.02)       

8 = 0.47 
(-0.85 30. -1.11)       

. = 0.02 

P7=-9ty St)t<s  
(5-)6 BP (-s =s. N7) 

(-0.57 =s. -0.73)       
8 = 0.12 

(-0.83 =s. -0.72)       
8 = 0.26 

(-0.99 =s. -1.10)       
8 = 0.09 

(-1.12 =s. -1.02)       
8 = 0.16 

(-0.55 =s. -0.76)       
8 = 0.13 

(-0.64 =s. -0.88)       
8 = 0.13 

(-0.88 =s. -1.04)       
8 = 0.07 

(-1.10 =s. -1.10)       
8 = 0.50 

 
S1584- 416-)9 9-/9-ss176 )6, P-)9s76 c799-4)t176 t-sts (c76t16<7<s =)91)b4-s, >1t0 b-t) c7-..1c1-6ts (8-=)4<-) )6, c799-4)t176 
c7-..1c1-6ts r s07>6) 79 t-t-sts (b16)9y =)91)b4-s, 5-)6 BP A-sc79- 16 -)c0 /97<8 s07>6, >1t0 8-=)4<-). 
* a*2e0 4)1( . < 0.05 a/e 0(-4, ), b-*d. 
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T)b4- 3 B M<4t1=)91)b4- )ss7c1)t176s 7. b477, 89-ss<9- ,-t-9516)6ts )6, 91s3 .)ct79s )t V1 )6, V2, st9)t1.1-, by /-6,-9 (βs s07>6). 
 
C(a/ac1e/)01)c Syst741c BP A-sc79- D1)st741c BP A-sc79- Syst741c BP A-sc79- D1)st741c BP A-sc79- 

  
Ma*e  1 Ma*e  2 Ma*e  1 Ma*e  2 Fema*e  1 Fema*e  2 Fema*e  1 Fema*e  2 

(6 = 344) (6 = 313) (6 = 344) (6 = 313) (6 = 287) (6 = 251) (6 = 287) (6 = 251) 

Age / De3e*-.me,1                 

P<b-9t)4 St)t<s (8-=)4<-) 0.0531 (0.73) 0.1751 (0.37) -0.0009 (0.99) 0.0548 (0.62) -0.0044 (0.97) 0.0682 (0.84) 0.0834 (0.23) -0.2524 (0.21) 

Ad).-0)15 / P(50)ca* C-,d)1)-,               

BMI A-sc79- 0.0347 (0.57) 0.0552 (0.62) 0.0352 (0.36) -0.0147 (0.82) 0.0546 (0.37) 0.1553 (0.19) 0.0751 (0.05) 0.0567 (0.42) 

MVPA -0.0008 (0.78) 0.0084 (0.05) -0.0013 (0.43) 0.0005 (0.84) -0.0034 (0.47) -0.0038 (0.46) -0.0037 (0.20) 0.0016 (0.61) 

Sc9--6 T15- / D)y 0.0094 (0.68) 0.0490 (0.06) 0.0160 (0.26) 0.0404 (0.01) 0.0137 (0.65) 0.0004 (0.99) 0.0106 (0.58) 0.0115 (0.69) 

V 2 M)x 0.0003 (0.18) 0.0002 (0.53) -0.0001 (0.35) -0.0021 (0.19) -0.0001 (0.49) <0.0001 (0.89) -0.0004 (0.01) -0.0002 (0.36) 

I,02*), /e0)01a,ce a,d *).)d ./-&)*e               

M)ts<,) ISI -0.0574 (0.03) -0.0185 (0.76) -0.0114 (0.49) -0.0219 (0.53) -0.0495 (0.11) -0.0956 (0.10) -0.0342 (0.08) -0.0622 (0.07) 

HDL C074-st-974 -0.0186 (0.92) 0.4566 (0.30) -0.2618 (0.03) -0.1708 (0.50) 0.0290 (0.90) 0.8454 (0.09) -0.0667 (0.64) 0.1369 (0.64) 

LDL C074-st-974 -0.1009 (0.27) -0.3345 (0.07) -0.0175 (0.76) -0.1032 (0.32) 0.0712 (0.40) 0.0351 (0.85) 0.0040 (0.94) 0.0680 (0.53) 

T91/4yc-91,-s 0.2945 (0.05) 0.2764 (0.20) 0.1565 (0.09) 0.1072 (0.39) 0.2755 (0.05) 0.1299 (0.53) 0.1859 (0.03) -0.0473 (0.70) 

Pa/e,1a*  a*2e0                 

M7t0-9 HTN -0.2938 (0.46) 0.4770 (0.52) 0.2181 (0.38) -0.2055 (0.63) 0.2735 (0.43) --- 0.4093 (0.06) --- 

M7t0-9 BMI 0.0162 (0.03) 0.0213 (0.13) 0.0073 (0.12) 0.0090 (0.27) 0.0146 (0.07) -0.0014 (0.92) -0.0083 (0.10) -0.0016 (0.85) 

F)t0-9 BMI -0.0088 (0.32) 0.0071 (0.61) -0.0006 (0.92) -0.0051 (0.52) -0.0037 (0.68) 0.0156 (0.42) 0.0048 (0.39) -0.0043 (0.70) 

M)0ce**a,e-20               

S-)s76 (>16t-9t15-) 0.2108 (0.03) 0.3274 (0.05) 0.0502 (0.41) 0.1080 (0.27) 0.0232 (0.82) 0.2658 (0.15) 0.0008 (0.99) 0.0700 (0.52) 

A,2<st-, R2 0.1195 0.0803 0.0756 0.0709 0.0887 0.0397 0.1669 -0.0049 

 
* a*2e0 4)1( .-3a*2e < 0.05 a/e 0(-4, ), b-*d. 
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Ta le 4. L-,gi12di,al m2l1i3a/ia le a00-cia1i-,0  e14ee, fac1-/0 a1 V1 a,d BP a1 V2, 01/a1ified 
 6 ge,de/ a,d SBP/DBP 
 

  S1e.4i0e M2l1i.le Reg/e00i-, 
V1 Va/ia le β SE . Adj201ed R2 
Mal  SBPz V2         

Trigl.c rid s 0.496 0.113 0.000   

HDL-C 0.301 0.161 0.063   

BMI Moth r 0.021 0.006 0.001   
BMI Fath r 0.018 0.008 0.02   

        0.112 

F mal  SBPz V2         

HDL-C -0.483 0.212 0.023   
Matsuda ISI -0.053 0.026 0.044   

HTN Moth r 1.153 0.546 0.036   

BMI Moth r 0.016 0.008 0.046   

        0.077 

Mal  DBPz V2         

VO2 Ma5 -0.002 < 0.001 0.054   

Trigl.c rid s 0.239 0.074 0.001   

BMI Moth r 0.016 0.004 0.000   
        0.096 

F mal  DBPz V2         

VO2 Ma5 -0.002 < 0.001 0.070   

T/igl6ce/ide0 -0.242 0.145 0.098   

BMI Moth r -0.038 0.019 0.047   

        0.031 

 
Back4a/d0-01e.4i0e elimi,a1i-, ./-ced2/e 20ed 2,1il all /emai,i,g 3a/ia le0 had .-3al2e < 0.20.  
Va/ia le0 0h-4, a/e 1h-0e i, 1he fi,al m-del.   
Variabl s -ith p < 0.05 ar  sho-n in bold. 
 
 
 
 
 





� ���

Bo(  lots (middle line is median, u  er and lower bo( borders are the 25th and 75th  ercentiles, and the whiskers are 1.5 IQR in 
length) of BMI) quintiles across V2 BP). P-values are the results of  arametric tests of com aring  airs of grou s. 
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T&b1e A2. M918.v&6.&b1e 24)e17 ev&19&8.3, &774(.&8.437 be8;ee3 f&(8467 &3) BPz &3) .3(19).3, 7240.3, 78&897 f46 V2, 786&8.f.e) b= 
,e3)e6 &3) SBPz & DBPz 
 
Cha(acte(i)tic S=7841.( BP z-7(46e D.&7841.( BP z-7(46e S=7841.( BP z-7(46e D.&7841.( BP z-7(46e 

  Male V1  
(3 = 344) 

Male V2  
(3 = 313) 

Male V1  
(3 = 344) 

Male V2  
(3 = 313) 

Female V1  
(3 = 287) 

Female V2  
(3 = 251) 

Female V1 
 (3 = 287) 

Female V2  
(3 = 251) 

A e / Development                 

P9be68&1 S8&897 (5-v&19e) 0.0531 (0.73) 0.1950 (0.32) -0.0009 (0.99) 0.0487 (0.67) -0.0044 (0.97) 0.1552 (0.63) 0.0834 (0.23) -0.1899 (0.32) 

Adipo)it. / Ph.)ical Condition               

BMI z-7(46e 0.0347 (0.57) 0.0438 (0.70 0.0352 (0.36) -0.0111 (0.86) 0.0546 (0.37) 0.1730 (0.13) 0.0751 (0.05) 0.0694 (0.30) 

MVPA -0.0008 (0.78) 0.0085 (0.04) -0.0013 (0.43) 0.0004 (0.86) -0.0034 (0.47) -0.0021 (0.67) -0.0037 (0.20) 0.0028 (0.34) 

S(6ee3 T.2e / D&= 0.0094 (0.68) 0.0512 (0.05) 0.0160 (0.26) 0.0398 (0.01) 0.0137 (0.65) -0.0163 (0.73) 0.0106 (0.58) -0.0006 (0.98) 

V 2 M&< 0.0003 (0.18) 0.0002 (0.44) -0.0001 (0.35) -0.0002 (0.18) -0.0001 (0.49) 0.0001 (0.82) -0.0004 (0.01) -0.0001 (0.40) 

In)ulin (e)i)tance and lipid p(ofile               

M&879)& ISI -0.0574 (0.03) -0.0178 (0.77) -0.0114 (0.49) -0.0221 (0.53) -0.0495 (0.11) -0.1027 (0.07) -0.0342 (0.08) -0.0673 (0.04) 

HDL C-41e78e641 -0.0186 (0.92) 0.4482 (0.31) -0.2618 (0.03) -0.1682 (0.51) 0.0290 (0.90) 0.8005 (0.10) -0.0667 (0.64) 0.1047 (0.71) 

LDL C-41e78e641 -0.1009 (0.27) -0.3200 (0.08) -0.0175 (0.76) -0.1078 (0.31) 0.0712 (0.40) -0.0356 (0.84) 0.0040 (0.94) 0.0172 (0.87) 

T6.,1=(e6.)e7 0.2945 (0.05) 0.2714 (0.21) 0.1565 (0.09) 0.1088 (0.39) 0.2755 (0.05) 0.0698 (0.73) 0.1859 (0.03) -0.0905 (0.44) 

Pa(ental Value)                 

M48-e6 HTN -0.2938 (0.46) 0.4709 (0.52) 0.2181 (0.38) -0.2036 (0.64) 0.2735 (0.43) --- 0.4093 (0.06) --- 

M48-e6 BMI 0.0162 (0.03) 0.0226 (0.12) 0.0073 (0.12) 0.0086 (0.30) 0.0146 (0.07) -0.0033 (0.81) -0.0083 (0.10) -0.0030 (0.71) 

F&8-e6 BMI -0.0088 (0.32) 0.0068 (0.62) -0.0006 (0.92) 0.0050 (0.53) -0.0037 (0.68) 0.0127 (0.50) 0.0048 (0.39) -0.0064 (0.55) 

Mi)cellaneou)               

Se&743 (;.38e68.2e) 0.2108 (0.03) 0.3062 (0.08) 0.0502 (0.41) 0.1146 (0.25) 0.0232 (0.82) 0.3199 (0.08) 0.0008 (0.99) 0.1088 (0.30) 

S240.3, 78&897 --- 0.5887 (0.43) --- -0.1830 (0.67) --- 0.8156 (0.03) --- 0.5857 (0.01) 

A)/978e) R2 0.1195 0.0751 0.0756 0.0587 0.0887 0.0992 0.1669 0.0931 

 
V&19e7 ;.8- 5-v&19e7 < 0.20 ;e6e .3(19)e); value) -ith p-value) < 0.05 a(e )ho-n in bold 
S240.3, 78&897 431= .3(19)e) .3 V2 24)e17 (-.,-1.,-8e) .3 =e114;) 



4.3 Post-reflections of manuscript 2 

K o)i g the determi a ts of BP i  youth, a d k o)i g ho) they cha ge throughout childhood 

a d adolesce ce )ill e able researchers a d cli icia s to more accurately e(aluate a patie t-s 

risk for de(elopi g hyperte sio  at a specific age, a d treat the patie t accordi gly. The abo(e 

ma uscript o ly i cluded t)o (isits )he  patie ts )ere aged 8-10 a d 11-13, respecti(ely, but 

the fi al ma uscript )ill i clude a third (isit at age 15-17. With that data, )e expect to be able to 

discer  tre ds of associatio  stre gths across time. We )ill use more complex lo gitudi al 

a alyses (i cludi g mixed models or ge erali,ed estimati g equatio s, allo)i g for repeated 

measureme ts o(er time), o ce all data are acquired. A  ext step i  research )ould be to 

compare the associatio s fou d i  our study to those i  a cohort of childre  at the ge eral 

populatio  le(el of risk (those )ithout a  obese pare t) to see ho) much familiality played a role 

i  the obser(ed associatio s. Fi ally, future research targeti g the risk factors )e ide tify, for 

predicti g a d alteri g ma ageme t of patie ts, )ith the goal of lo g-term BP reductio , should 

be performed. 
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Chapter 5: The associations between blood pressure and left ventricular mass and intima 
media thickness in adolescents 
 
Jo@2p5 W6;1526:1,  29.;62 H2;12r@o;1,2, G6992@ P.r.16@1, J2;;632r OKL.B4596;3, J2;;632r 
 0Gr.A54, P.B9 Po6r62r5, C.A52r6;2 S.b6@Ao;6, K.A2r6;.  .E6:oC.7,  .r62-LC2  .A562B3, 
B2A5.;F Fo@A2r1, A;429o 'r2:b9.F5, Er60.  oo1621,  605.29 ,.pp6A29961 
 

1 0G699 (;6C2r@6AF H2.9A5 C2;Ar2,  o;Ar2.9, QC, CAN 
2C2;Ar2 Ho@p6A.962r (;6C2r@6A.6r2 S.6;A2-JB@A6;2,  o;Ar2.9, QC, CAN 
3C2;Ar2 12 r2052r052 1B C2;Ar2 Ho@p6A.962r 12 9'(;6C2r@6AH 12  o;ArH.9,  o;Ar2.9, QC, CAN 
4C2;Ar2 3or C96;60.9 R2@2.r05 6; H2.9A5, Co;0or16. (;6C2r@6AF,  o;Ar2.9, QC, CAN 
5(;6C2r@6AH L.C.9,  o;Ar2.9, QC, CAN 
6(;6C2r@6AF o3 'oro;Ao, 'oro;Ao, ON, CAN 
7(;6C2r@6AF o3 A9b2rA., E1:o;Ao;, AB, CAN 
 
Corr2@po;16;4 .BA5or:  605.29 ,.pp6A2996,  D,  S0, 1001 D20.r62 BoB9., R: A02.2227, 
 o;Ar2.9 QB2b20, C.;.1..  '29: 514-412-4461; 2:.69: :G.pr1r@F.5oo.0. 
 
FB;16;4: '56@ pro720A D.@ 3B;121 bF .; op2r.A6;4 4r.;A 3ro: A52 C.;.16.; I;@A6ABA2@ o3 H2.9A5 
R2@2.r05.  , r2026C21 . r2@2.r05 @.9.rF .D.r1 3ro: A52 Fo;1@ 12 R2052r052 1B QB2b20 J S.;AH 
.;1 JW r2026C21 4r.1B.A2 @AB12;A 3B;16;4 3ro: A52 D6C6@6o; o3 EEp2r6:2;A.9  21606;2, F.0B9AF 
o3  21606;2 o3  0G699 (;6C2r@6AF. 
 
 
5.1 Foreword to this manuscript chapter 
 

'52 :.;B@0r6pA 6; A56@ 05.pA2r B@2@ A52 1.A. 3ro: A52 Q(ALI'Y-BP @AB1F, D5605 6@ 

.;0699.rF Ao A52 pr2C6oB@9F 16@0B@@21 Q(ALI'Y @AB1F. '52 pr2@2;A @AB1FK@ .6:@ .r2 Ao 

6;C2@A64.A2 A52 r29.A6o;@56p@ b2AD22; b9oo1 pr2@@Br2 (BP) .;1 :.rk2r@ o3 2;1-or4.; 1.:.42, 

;.:29F 2;9.r42:2;A o3 A52 923A C2;Ar6092 .;1 A52 pr2@2;A.A6o; o3 .9bB:6;Br6. (6;160.A6C2 o3 r2;.9 

1.:.42) D52; p.rA606p.;A@ .r2 6; 9.A2 .1o92@02;02. '52 p.A62;A@ 5.1 A526r 0.@B.9 .;1 ABP  BP 

:2.@Br21, B;12rD2;A 205o0.r16o4r.:@ .;1 b9oo1 .;1 Br6;2 @.:p92 .;.9F@2@, .;1 0o:p92A21 

0o:pr252;@6C2 9632@AF92 qB2@A6o;;.6r2@. O3 ;oA2, qB2@A6o;;.6r2 1.A. D2r2 o;9F .C.69.b92 3or A52 

29 p.A62;A@ D5o B;12rD2;A @AB1F C6@6A@ @6;02 F2brB.rF 2017. '52r23or2, 6; or12r Ao :.6;A.6; . 

@B336062;A9F 9.r42 @.:p92 @6G2 3or A56@ A52@6@ .;.9F@6@, qB2@A6o;;.6r2-12r6C21 C.r6.b92@, @B05 .@ 

.:oB;A o3 @922p, p5F@60.9 .0A6C6AF, .;1 1rB4 B@2, D2r2 ;oA 6;09B121 6; A52 :B9A6C.r6.b92 :o129@.  

I; .116A6o;, A52 b9oo1 .;1 Br6;2 @.:p92 1.A. D2r2 ;oA .C.69.b92 .A A52 A6:2 o3 Dr6A6;4. I 

5.C2 A52r23or2 3o0B@21 o; A52 .@@o06.A6o;@ b2AD22; BP .;1 923A C2;Ar60B9.r :.@@ (L) ) .;1 

0.roA61 6;A6:. :216. A560k;2@@ (0I '), ADo :2.@Br2@ o3 0.r16.0 1.:.42. O;02 .99 o3 A52 p.A62;A 

C6@6A@ 5.C2 b22; 0o:p92A21 (S2pA2:b2r 2017), A52 b9oo1 .;1 Br6;2 .;.9F@6@ 1.A. D699 b2 092.;21 
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and %0--a4ed, and 7i-- be a6ai-ab-e (02 53e in Fa-- 2017. A4 4ha4 4i.e, I 7i-- %0.1-e4e 4he 2e34 0( 

4he ana-93e3, 2e6i3e 4he .an53%2i14, 0b4ain (eedba%, (20. a-- a54h023 and 35b.i4 4he (ina- 

.an53%2i14 40 ei4he2 Pediatric Cardiology, Pediatrics, 02 Hypertension, de1endin) 0n 4he 

3i)ni(i%an%e and i.1a%4 0( 4he (ina- 2e35-43. 

In 9054h, e-e6a4ed BP i3 ,n07n 40 be a330%ia4ed 7i4h .a2,e23 0( end-02)an da.a)e, 4he 

.034 %0..0n 0( 7hi%h i3 -e(4 6en42i%5-a2 h91e24201h9 (LVH); 51 40 41% 0( h91e24en3i6e 

%hi-d2en and ad0-e3%en43 12e3en4 7i4h LVH [1]. Thi3 345d9 e6a-5a4e3 4he a330%ia4i0n3 be47een 

LVH and %IMT and a n5.be2 0( 04he2 1h93i%a- .ea352e3, in%-5din) BP, in an a4-2i3, ad0-e3%en4 

1015-a4i0n. The BP 53ed i3 de2i6ed (20. ABPM3, 4he )0-d 34anda2d (02 20b534 BP .ea352e.en4 

in 9054h. 

 
 
 
5.2 Manuscript 3 
 

Abstract 
 

Background and objectives 

E-e6a4ed -e(4 6en42i%5-a2 .a33 (LVM) and %a204id in4i.a .edia 4hi%,ne33 (%IMT) a2e 0(4en 4he 

2e35-4 0( a 120)2e33i6e 342ain 0n 4he hea24 4h205)h 5nhea-4h9 -i(e349-e 12a%4i%e3 and 1002 1h93i%a- 

%0ndi4i0n. The .034 %0..0n %0n42ib54023 40 abn02.a- LVM and %IMT a2e hi)h adi103i49 and 

hi)h b-00d 12e3352e (BP).  e4 i4 ha3 n04 been e34ab-i3hed 7he4he2 da94i.e BP, ni)h44i.e BP, 02 

b04h %0n42ib54e 40 %a2dia% 1a4h0-0)ie3. I4 i3 a-30 5n%-ea2 4he ex4en4 40 7hi%h di((e2en4 .e4h0d3 0( 

3%a-in) LVMI a((e%4 i43 a330%ia4i0n 7i4h BP. 

Design, setting, participants, & measurements 

We %0nd5%4ed a 3in)-e-%en4e2 %2033-3e%4i0na- %0h024 345d9 0( %hi-d2en a4-2i3, (02 0be3i49, (20. 

2016 40 2017. 134 1a4ien43 a)ed 15 40 19 9ea23 7e2e 2e%25i4ed (20. a %0n%522en4-9 1e2(02.ed 

-0n)i45dina- 345d9 (in%-53i0n and ex%-53i0n %2i4e2ia: had 40 ha6e a4 -ea34 0ne 0be3e 1a2en4 and n04 

be 35((e2in) (20. an9 3e2i053 .edi%a- %0ndi4i0n). A 345d9 6i3i4 7a3 %0nd5%4ed 4h205)h054 0ne 

.02nin), d52in) 7hi%h da4a 7e2e %0--e%4ed 0n 4he 1a4ien43: an4h2010.e42i%, bi0%he.i%a-, and 

-i(e349-e (a%4023, and e%h0%a2di0)2a. 7a3 1e2(02.ed. Uni6a2iab-e and .5-4i6a2iab-e -inea2 

2e)2e33i0n3 7e2e 1e2(02.ed be47een 3e-e%4ed (a%4023 and 4he 1a4ien43: LVMI, %IMT, and BP. 

Results 

The .ean a)e 0( 1a24i%i1an43 7a3 17.2 9ea23, and a1120xi.a4e-9 36% 7e2e 06e27ei)h4 02 0be3e. 

In 4he 5ni6a2iab-e ana-93e3, 0n-9 b093: adi103i49 6a2iab-e3 7e2e 3i)ni(i%an4-9 a330%ia4ed 7i4h 
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LVMI. N5 v(80()2,9 -853 ,0:h,8 .,4d,8 w,8, (995c0(:,d w0:h B  58 cIMT. I4 :h, 3;2:0v(80()2, 

(4(2y9,9, 04 wh0ch )5y9 (4d .0829 w,8, .85;6,d :5.,:h,8, BMIz (4d 2,(4 )5dy 3(99 w,8, 

90.40-0c(4:2y (995c0(:,d w0:h LVMI, wh02, B  w(9 (995c0(:,d w0:h cIMT. C588,2(:0549 ),:w,,4 

B  (4d LVMI (9c(2,d )y h,0.h:2.7, BSA, 58 LBM) w,8, 9;)9:(4:0(22y d0--,8,4: d,6,4d04. 54 :h, 

9c(204. -(c:58 ;9,d. 

Conclusion 

O;8 9:;dy 9;..,9:9 :h(: (d06590:y 09 (995c0(:,d w0:h LVMI (4d B  09 (995c0(:,d w0:h cIMT, 

8,.(8d2,99 5- :h, 6,805d 04 wh0ch B  w(9 ,>(304,d (d(y:03,, 40.h::03,, 58 24-h5;89). M,:h5d 5- 

9c(204. LVMI 90.40-0c(4:2y (2:,89 -04d04.9 54 (995c0(:0549 w0:h B . F;:;8, 9:;d0,9 9h5;2d -5c;9 

54 d,:,830404. wh0ch LVMI 9c(204. -(c:58 09 359: (6685680(:, (4d 359: 04d0c(:0v, 5- c(8d0(c 

d(3(., 04 (d52,9c,4:9. 

 
 

Introduction 
 

E2,v(:,d )255d 68,99;8, (B ) 09 (995c0(:,d w0:h 58.(4 d(3(., :h85;.h5;: ch02dh55d (4d 

(d52,9c,4c,. Th, 359: c53354 -5839 5- d(3(., (354. y5;:h w0:h hy6,8:,49054 (8, c(8d0(c 

()4583(20:0,9, ,96,c0(22y 2,-: v,4:80c;2(8 hy6,8:856hy (d,-04,d 04 ch02d8,4 (9 LVM >95:h 

6,8c,4:02,) (4d 04c8,(9,d c(85:0d 04:03( 3,d0( :h0c14,99 (cIMT), 68,9,4: 04 41% (4d 39% 5- 

hy6,8:,490v, (d52,9c,4:9, 8,96,c:0v,2y [2]. O),90:y, wh0ch 09 (cc536(40,d )y 04c8,(9,d 

3,:()520c d,3(4d9, ;4h,(2:hy 20-,9:y2,9, (4d v(805;9 65:,4:0(22y 9,v,8, h,(2:h 685)2,39, 09 (295 

9:854.2y (995c0(:,d w0:h LVH (4d 04c8,(9,d cIMT [3, 4].  A354. hy6,8:,490v, (4d 5),9, 

04d0v0d;(29, 68(c:0c04. h,(2:hy h()0:9, 9;ch (9 ,>,8c0904. 8,.;2(82y, c(4 .8,(:2y 8,d;c, :h, 

6856,490:y :5 d,v,256 c(8d0(c ()4583(20:0,9 [5, 6]. LVH (4d ,2,v(:,d cIMT 6;: y5;4. 6(:0,4:9 (: 

( 90.40-0c(4:2y .8,(:,8 8091 5- 9;--,804. -;:;8, 358)0d0:y (4d 358:(20:y, 9;ch (9 9:851,9 (4d 

3y5c(8d0(2 04-(8c:0549 [7, 8]. 

Wh,4 ,v(2;(:04. :h, 2,-: v,4:80c;2(8 3(99 (LVM) 5- 6(:0,4:9 :5 d,:,8304, 0- 0: 09 

,>c,990v,2y ,2,v(:,d, 54, 3;9: (cc5;4: -58 :h, 6(:0,4:A9 )5dy 90z,. LVM 04c8,(9,9 w0:h )5dy 

.85w:h, (4d 6(8:0c;2(82y w0:h (d06590:y [9]. Th8,, -(c:589 (8, c533542y ;9,d :5 04d,> LVM: 

h,0.h:2.7, )5dy 9;8-(c, (8,( (BSA), (4d 2,(4 )5dy 3(99 (LBM). LBM h(9 ),,4 9;..,9:,d :5 ), ( 

358, 85);9: (4d 8,68,9,4:(:0v, 9c(204. -(c:58 -58 LVM [10]; h5w,v,8, 0:9 c2040c(2 ;9, 09 2030:,d 

),c(;9, 04 58d,8 :5 d,:,8304, LBM, :h, 6(:0,4: 3;9: ;4d,8.5 ( )05,2,c:80c 036,d(4c, (4(2y909 58 

( d;,2-,4,8.y %-8(y ()9586:054 :,9:. F59:,8 ,: (2. h(v, .,4,8(:,d (4 ,7;(:054 :h(: c(2c;2(:,9 ( 
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:,>408>Es LBM us482 34s/30r ,20, 30423>, A0423>, ,8/ BMI z-s.9r0. T30 0;u,>498 A,s v,64/,>0/ 48 

, :9:u6,>498 91 .346/r08 ,8/ ,/960s.08>s >3,> s:,880/ >30 ,/4:9s4>C s:0.>ru7 [11].  

 A7-u6,>9rC BP 7984>9r482 (ABPM) 4s ,8 0ss08>4,6, ,8/ 91>08 u8/0ru>464z0/, >996 >9 

70,sur0 BP 48 .6484.,6 s0>>482s. ABPM 4s 79r0 4819r7,>4v0 >3,8 .,su,6 BP s.r008482 [12], ,8/ 4s 

, 79r0 :9A0r1u6 :r0/4.>9r 91 1u>ur0 79r-4/4>C ,8/ 79r>,64>C [13, 14]. I> ,6s9 ,669As r0s0,r.30rs 

>9 /4s>482u4s3 -0>A008 /,C ,8/ 8423>>470 BP, 0,.3 91 A34.3 .,8 3,v0 /4110r08> .98>r4-u>498s >9 

.,r/4,. 9u>.970s [15].  

 T30 ,47 91 >34s s>u/C 4s >9 0v,6u,>0 >30 ,ss9.4,>498s 91 /,C>470, 8423>>470, ,8/ 24 39ur 

BP, BMI ,8/ LBM, A4>3 LVMI ,8/ .IMT 48 , .939r> 91 ,/960s.08>s ,> r4s5 19r 9-0s4>C. (0 

3C:9>30s4z0/ >3,> BP, BMI, ,8/ LBM A466 ,66 -0 .98s4s>08>6C ,ss9.4,>0/ A4>3 >30s0 70,sur0s 91 

.,r/4,. /,7,20. (0 ,6s9 ,47 >9 .97:,r0 >30 70>39/s 91 LVMI s.,6482 ,8/ >9 u8/0rs>,8/ >30 

0B>08> >9 A34.3 s.,6482 70>39/ ,110.>s >30 r06,>498 -0>A008 LVM ,8/ BP. 

 

Methods 

S>u/C /0s428 & .939r> 

T30 Qu0-0. A/4:9s4>C ,8/ L410s>C60 I8v0s>42,>498 48 )9u>3 B699/ Pr0ssur0 (Q&ALIT)-BP) 

s>u/C 4s , :r9s:0.>4v0 .r9ss-s0.>498,6 s>u/C, A4>3 ,8 ,47 >9 0v,6u,>0 >30 ,ss9.4,>498s -0>A008 

060v,>0/ -699/ :r0ssur0 (BP) ,8/ 7,r50rs 91 08/-9r2,8 /,7,20 48 ,/960s.08>s. P,r>4.4:,8>s 48 

Q&ALIT)-BP A0r0 r0.ru4>0/ 1r97 >30 Q&ALIT) .939r>, , 69824>u/48,6 >3r00-v4s4> s>u/C >3,> 

A,s .98/u.>0/ 1r97 2005-2016. I8 9r/0r >9 :,r>4.4:,>0 48 >30 9r4248,6 Q&ALIT) s>u/C (,> 

48.0:>498 48 2005), 0,.3 .346/ 3,/ >9 3,v0 ,> 60,s> 980 9-0s0 -496924.,6 :,r08>.  -0s4>C 48 >30 

:,r08> A,s /01480/ us482 04>30r BMI (>30 52/72) 9r A,4s> .4r.u710r08.0 (A9708: >88.7; 708: 

>102.7) >3r0s396/s. C346/r08 A0r0 0B.6u/0/ 1r97 >30 s>u/C 41 >30C 3,/ >C:0s 1 9r 2 /4,-0>0s, 

A0r0 >,5482 ,8>43C:0r>08s4v0 70/4.,>498 9r s>0r94/s, 3,/ s0r49us :sC.396924.,6 9r .9284>4v0 

:r9-607s, 9r A0r0 su110r482 1r97 ,8 46680ss >3,> :r0.6u/0/ ,/7484s>r,>498 91 ,8C 91 >30 s>u/C 

70,sur0708>s. A1>0r >30 >34r/ Q&ALIT) s>u/C v4s4> (2016, ,20/ 17 >9 19 C0,rs 96/), >30 

,/960s.08>s A0r0 .98>,.>0/ -C :3980 19r r0.ru4>708> 48>9 >30 Q&ALIT)-BP s>u/C, A34.3 A,s 

.98/u.>0/ 1r97 2016-2017 ,> C08>r0 H9s:4>,640r &84v0rs4>,4r0 (CH&) S,48>0-Jus>480 48 

M98>r0,6, C,8,/,. A66 :,>408>s A39 .97:60>0/ >30 >34r/ Q&ALIT) s>u/C A0r0 06424-60 19r 

:,r>4.4:,>498 48 Q&ALIT)-BP. T30 Q&ALIT)-BP s>u/C :r9>9.96 A,s ,::r9v0/ -C >30 

I8s>4>u>498,6 E>34.s R0v40A B9,r/ ,> >30 M.G466 &84v0rs4>C H0,6>3 C08>r0 ,8/ CH& S,48>0-
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J;9t05,. P8068 t6 (5y 9t;dy (ct0<0t0,9, (ll 7(8t0c07(5t9 ;5d,8 t/, (., 6- 18 786<0d,d 05-684,d 

(99,5t (5d t/,08 7(8,5t9 90.5,d w80tt,5 c659,5t -6849, (5d t/69, 7(t0,5t9 ()6<, 18 786<0d,d 

w80tt,5 c659,5t. 

 

 t;dy <090t 786c,d;8,9 (5d <(80()l, d,9c807t0659 

F0.;8, A1 05 t/, (77,5d0x d,9c80),9 t/, QUALITY-BP 9t;dy <090t d(y. B,-68, t/, <090t, 

c659,5t05. 7(t0,5t9 7,8-684,d ( 24-/6;8 ;805, c6ll,ct065. At t/, 9t(8t 6- t/, <090t, 7(t0,5t9 w,8, 

.0<,5 $20 -68 t/,08 7(8t0c07(t065 05 t/, 9t;dy. O5 t/, d(y 6- t/, 9t;dy <090t, t/, 9;)1,ct9 

;5d,8w,5t t,9t9 (5d 786c,d;8,9 d,9c80),d ),l6w.   

 

24-hour urine collection 

I5 t/, w,,2 78068 t6 t/, 9t;dy <090t, w0ll05. 7(8t0c07(5t9 w,8, 9,5t ( c65t(05,8 (5d 059t8;ct0659 

d,t(0l05. /6w t6 7,8-684 ( 24-/6;8 ;805, c6ll,ct065. P(t0,5t9 w,8, t6ld t6 c65d;ct t/,08 5684(l 

d(0ly (ct0<0t0,9, (5d t6 9t68, t/, c65t(05,8 6- ;805, (t 46C (05 t/,08 8,-80.,8(t68) w/,5 56t (ct0<,ly 

d,7690t05. ;805,. T/, 7(t0,5t9 )86;./t t/, ;805, c6ll,ct065 w0t/ t/,4 65 t/,08 <090t d(y. U765 

t/,08 (880<(l t6 CHU  (05t,-J;9t05, 65 t/, 468505. 6- t/, <090t, t/, ;805, w(9 044,d0(t,ly 9t68,d 

05 ( 8,-80.,8(t68 (t t/, /6970t(l, (5d w(9 2,7t t/,8, ;5t0l t/, t04, 6- (5(ly909. U805, (l);405, 

c8,(t0505,, 96d0;4, (5d 76t(990;4 c65c,5t8(t0659 w,8, 4,(9;8,d (t t/, CHU  (05t,-J;9t05, 

B06c/,409t8y l()68(t68y. 

 

Anthropometry & adiposity 

$,0./t 4,(9;8,4,5t9 w,8, t(2,5 ;905. (5 ,l,ct8650c 9c(l,, (5d t/, <(l;,9 w,8, 8,c68d,d t6 t/, 

5,(8,9t 0.12.. H,0./t 4,(9;8,4,5t9 w,8, t(2,5 (t t/, 7(t0,5tA9 4(x04(l 059708(t065, ;905. ( 

9t(d064,t,8, (5d <(l;,9 w,8, 8,c68d,d t6 t/, 5,(8,9t 0.1c4. BMI w(9 c(lc;l(t,d (w,0./t//,0./t2 

(2./42)), (5d 9,x (5d (.,-97,c0-0c BMI 7,8c,5t0l,9 (5d z-9c68,9 w,8, c(lc;l(t,d [16, 17].  

O<,8w,0./t w(9 d,-05,d (9 BMI 7,8c,5t0l, ≥85t/ 7,8c,5t0l, (5d <95t/ 7,8c,5t0l,; 6),90ty w(9 

d,-05,d (9 BMI ≥95t/ 7,8c,5t0l,. 

$(09t c08c;4-,8,5c, ($C) w(9 4,(9;8,d ;905. ( 9t(5d(8d t(7, 4,(9;8,, (t t/, 40d7605t 

),tw,,5 t/, l6w,9t 80) (5d t/, 0l0(c c8,9t. H07 c08c;4-,8,5c, (HC) w(9 4,(9;8,d (t t/, w0d,9t 

7(8t 6- t/, );tt6c29. V(l;,9 -68 )6t/ $C (5d HC w,8, 8,c68d,d t6 t/, 5,(8,9t 0.1c4.  
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A11 of 9-e pa9.e398’ 2ea8u7e2e398 we7e 7e(o7)e) w.9- 9-e pa9.e39 wea7.3, o31y 1.,-9 

.3)oo7 (1o9-.3, w.9-ou9 8-oe8, a3) w.9- po(0e98 e2p9.e). Ea(- 2ea8u7e wa8 9a0e3 9w.(e, w.9- a 

9-.7) 2ea8u7e2e39 9a0e3 .f 9-e 9wo ;a1ue8 ).ffe7e) by 2o7e 9-a3 0.20, o7 0.2(2. Fo7 ea(- 

e;a1ua9.o3, 9-e 2ea3 of 9-e 9wo (1o8e89 ;a1ue8 wa8 u8e) .3 9-e a3a1y8e8. 

Be(au8e DEXA8 we7e 3o9 pe7fo72e) o3 9-.8 (o-o79, 1ea3 bo)y 2a88 (LBM) wa8 

e89.2a9e) u8.3, a3 equa9.o3 (7ea9e) by Fo89e7 e9 a1. [11]. T-e equa9.o3 u8e8 a,e, -e.,-9, we.,-9, 

a3) BMI z-8(o7e 9o p7e).(9 pa9.e39 LBM, a3) -a8 bee3 ;a1.)a9e) .3 9-e QUALITY (o-o79 ()a9a 

3o9 8-ow3) a3) .3)epe3)e391y .3 a 8epa7a9e (o-o79 of (-.1)7e3 [11]. 

 

Patient questionnaire & FFQ 

Pa9.e398 we7e a80e) 9o (o2p1e9e a 1.fe89y1e que89.o33a.7e 9-a9 app7a.8e) 9-e.7 )a.1y a(9.;.9y a3) 

f.93e88, )7u, a3) (.,a7e99e u8e, a3) 81eep -ab.98. I3 a)).9.o3, pa9.e398 f.11e) ou9 a foo) f7eque3(y 

que89.o33a.7e (FFQ), 9o a88e88 -ow of9e3 9-ey (o38u2e ;a7.ou8 foo)8 (o39a.3.3, -.,- a2ou398 

of 8o).u2. A 3u97.9.o3.89 a9 M(G.11 U3.;e78.9y (Mo397ea1, Ca3a)a) (a1(u1a9e) 9-e 8o).u2 (o39e39 

.3 a 89a3)a7) 8e7;.3, of ea(- foo) 9ype, a3) u8.3, 9-a9 .3fo72a9.o3, 9-e pa9.e39’8 a;e7a,e )a.1y 

(o38u2p9.o3 of 8o).u2 wa8 (a1(u1a9e). 

 

Echocardiogram 

Pa9.e398 u3)e7we39 a3 e(-o(a7).o,7a2 (2D .2a,.3,, M-2o)e, a3) T.88ue Dopp1e7 I2a,.3,), a3) 

ao79a a3) (a7o9.) a79e7y u197a8ou3)8. E(-o(a7).o,7a2 a3) u197a8ou3) 2ea8u7e8 we7e 9a0e3 u8.3, 

a P-.1.p8 IE33 (a7).a( u197a8ou3) 8(a33e7 (Bo9-e11, Wa8-.3,9o3, USA) a((o7).3, 9o A2e7.(a3 

So(.e9y of E(-o(a7).o,7ap-y (ASE) ,u.)e1.3e8, by o3e of 9-7ee 9e(-3.(.a38. T-e .2a,e8 we7e 

9-e3 7e;.ewe) by a 97a.3e) 9e(-3.(.a3 a9 9-e CHU Sa.39e-Ju89.3e Me).(a1 I2a,.3, Depa792e39, 

w-o wa8 b1.3) 9o 8ubje(9 )a9a. 

Lef9 ;e397.(u1a7 2a88 (L M) wa8 (a1(u1a9e) u8.3, 9-e M-2o)e ;a1ue8 a8 pe7 2e9-o)8 

ou91.3e) by 9-e ASE [18]; L M .3)ex (L MI) wa8 (a1(u1a9e) u8.3, 9-e L M a9 ).a89o1e, 8(a1e) 

by -e.,-92.7 [19]. T-.8 .8 9-e 2o89 (o22o3 2e9-o) of .3)exa9.o3, pa79.(u1a71y a2o3, (o-o798 .3 

w-.(- obe8.9y .8 p7e;a1e39 [20]. T-e o9-e7 pa7a2e9e78, 8u(- a8 (IMT, we7e a88e88e) u8.3, 9-e 

app7op7.a9e 8of9wa7e, a3) we7e 3o9 3o72a1.ze). 
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Blood and urine sample 

A.;-9 ;0- -c0oc)9,1o/9)4, b3oo, )5, u915- :)473-: >-9- co33-c;-,. A; ;0- ;14- o. ;0- b3oo, 

,9)>, ;0- 7);1-5;: 0), b--5 .):;15/ .o9 ); 3-):; 12 0ou9:. T0- b3oo, >): ,9)>5 15;o EDTA-;ub-:, 

79oc-::-, >1;015 20 415u;-:, )5, :ub:-8u-5;3y :;o9-, ); -80oC.  3):4) cy:;);15 C, )3,o:;-9o5-, 

)5, 9-515 >-9- 4-):u9-, u:15/ v)31,);-, )::)y:. 

T0- u915- :)473- >): c-5;91.u/-, ); 4000 974, 9oo4 ;-47-9);u9-, .o9 10 415u;-: ).;-9 

>01c0 1; >): 79oc-::-,. U915- )3bu415 )5, c9-);1515- co5c-5;9);1o5: >-9- 4-):u9-,. A33 

)5)3y:-: >-9- 7-9.o94-, ); ;0- CHU S)15;--Ju:;15- B1oc0-41:;9y 3)bo9);o9y. 

 

Casual BP 

A.;-9 ) 31/0; :5)c2, 7);1-5;:B c):u)3 B  >): 4-):u9-,.  );1-5;: >-9- :-);-, 15 ) :;9)1/0;-b)c2-, 

c0)19, )5, .1;;-, >1;0 ;0- )779o791);- cu.. :1A-, 4-):u9-, u:15/ 41,-)94 c19cu4.-9-5c-. T0- cu.. 

>): 73)c-, o5 ;0-19 91/0; )94 .o9 5 415u;-: 791o9 ;o B  4-):u9-4-5;. M-):u9-4-5;: >-9- 

9-co9,-, u:15/ )5 )u;o4);-, o:c133o4-;91c ,-v1c- (D15)4)7 XL, 4o,-3 CR9340; C91;12o5 Co., 

T)47), F3o91,), USA), >01c0 >): 9-/u3)93y c)31b9);-, u:15/ ) 4-9cu9y :70y/4o4)5o4-;-9. 

F1v- 4-):u9-4-5;: >-9- ;)2-5 ); 1-415u;- 15;-9v)3:, ,u915/ >01c0 ;14- ;0- 7);1-5; >): 

-5cou9)/-, ;o 9-.9)15 .9o4 ;)3215/ )5, u:15/ 01:/0-9 c-33u3)9 70o5-. T0- .19:; ;>o B  9-),15/: 

>-9- ,9o77-,, )5, ;0- )v-9)/- o. ;0- 3):; ;09-- 4-):u9-: >): u:-, ): ;0- :y:;o31c )5, ,1):;o31c 

B  (SB  )5, DB ). Fo9 7);1-5;: b-3o> ;0- )/- o. 18 y-)9:, 7-9c-5;13-: o. ;0- )v-9)/- SB  )5, 

DB  >-9- c)3cu3);-,, u:15/ )/-/0-1/0;/:-x-:7-c1.1c 5o94);1v- v)3u-: .9o4 ;0- N);1o5)3 H1/0 

B3oo,  9-::u9- E,uc);1o5  9o/9)4 (NHB E ) Fou9;0 R-7o9; [21(. I5 ;0-:- 7);1-5;:, 

0y7-9;-5:1o5 >): ,-.15-, ): SB  o9 DB  ≥ 95;0 7-9c-5;13-. I5 7);1-5;: )bov- ;0- )/- o. 18 y-)9:, 

0y7-9;-5:1o5 >): ,-.15-, ): SB  > 140 44H/ o9 DB  > 90 44H/. A.;-9 ;0- 4-):u9-4-5;: o5 

;0- 91/0; )94 >-9- co473-;-,, c):u)3 B  >): 4-):u9-, o5c- o5 ;0- 7);1-5;B: 3-.; )94. 

 

ABPM 

T0- 7);1-5; >): ;0-5 ;)u/0; 0o> ;o u:- ;0- )4bu3);o9y b3oo, 79-::u9- 4o51;o9 (AB M) 

(S7)c-3)b: 90217A, S5o8u)341-, WA, USA).  );1-5;: >-9- ):2-, ;o >-)9 ;0- AB M ,-v1c- .o9 

) 24-0ou9 7-91o, 15 ;0- >--2 .o33o>15/ ;0- v1:1;. T0- cu.. 15.3);-, -v-9y 30 415u;-:, ,)y )5, 

51/0;.  );1-5;: >-9- /1v-5 ) 7)4703-;, 15 >01c0 ;0-y 9-co9,-, ;0- ;14- ); >01c0 ;0-y: >-5; ;o 

:3--7, >o2- u7, >0-5/1. ;0-y co5:u4-, c)..-15);-, b-v-9)/-:, )5, >0-5/1. ;0-y -5/)/-, 15 
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i.4&.s& 0)9sica, ac4i6i49, 4)2/5()/54 4)& 24 )/52 0&2i/d. T)&9 w&2& a,s/ (i6&. a 02&-0aid 

&.6&,/0& 4/ 2&452. 4)& d&6ic& /.c& 4)&9 )ad c/-0,&4&d 4)& 2&c/2di.(. Tw/ -&as52&-&.4s w&2& 

4ak&. d52i.( 4)& 6isi4 da9 5si.( 4)& ABPM d&6ic&, as a d&-/.s42a4i/. /f i4s 5s&, a.d 4/ 

d&4&2-i.& 4)& 0a4i&.4:s bas&,i.& ABPM-acq5i2&d BP. 

O.c& 4)& ABPM d&6ic& was 2&452.&d b9 -ai, 4/ CHU Sai.4&-J5s4i.&, 4)& ABPM da4a was 

50,/ad&d 4/ 4)& 92506 ABP R&0/24 Ma.a(&-&.4 S9s4&-. Usi.( 4)& s&,f-2&0/24&d s,&&0-wak& 

4i-&s f2/- 4)& 0a4i&.4:s 0a-0),&4, 4)& BP 6a,5&s w&2& di6id&d i.4/ da94i-& a.d .i()44i-& 

-&as52&s. If 4)& 0a4i&.4 2&452.&d 4)& d&6ic& b54 ./4 4)& i.f/2-a4i/. 0a-0),&4, )&/s)& was ca,,&d 

back a.d ask&d ab/54 )is/)&2 ./2-a, s,&&0-wak& 4i-&s. If 4)& 0a4i&.4 was ./4 2&ac)ab,& b9 

0)/.&, /.,9 24-)/52 BP was ca,c5,a4&d a.d 5s&d f/2 a.a,9s&s. 

 

S4a4is4ica, a.a,9sis 

Patient characteristics 

M&a.s (wi4) s4a.da2d d&6ia4i/.s), -&dia.s (wi4) i.4&2q5a24i,& 2a.(&s /2 -i.i-5- & -axi-5- 

6a,5&s), /2 abs/,54& c/5.4s (wi4) 0&2c&.4a(&s) w&2& 5s&d 4/ d&sc2ib& 4)& 0a4i&.4 0)9sica, 

c)a2ac4&2is4ics, BP, a.d ca2diac (&/-&429 a.d f5.c4i/.. T-4&s4s (f/2 6a2iab,&s wi4) . ≥ 25) /2 

Ma..-W)i4.&9 U 4&s4s (f/2 6a2iab,&s wi4) . < 25) w&2& 0&2f/2-&d 4/ c/-0a2& 4)& 6a,5&s 

b&4w&&. (&.d&2s (si(.ifica.c& s&4 a4 0-6a,5& < 0.05).  

 

Associations of cardiac measures and patient characteristics with BP 

U.i6a2iab,& a.a,9s&s w&2& 0&2f/2-&d 4/ &6a,5a4& 4)& ass/cia4i/.s /f 6a2i/5s 0a4i&.4 ca2diac, 

a.4)2/0/-&42ic, a.d adi0/si49-2&,a4&d c)a2ac4&2is4ics wi4) L MI, cIMT, a.d BP: si-0,& ,i.&a2 

2&(2&ssi/.s a.d P&a2s/. c/22&,a4i/. 4&s4s w&2& 0&2f/2-&d 4/ &6a,5a4& ass/cia4i/.s b&4w&&. &ac) 

6a2iab,& a.d /54c/-&. I. &6a,5a4i.( 4)& ass/cia4i/.s /f &ac) ca2diac -&as52&, i.c,5di.( L MI 

a.d cIMT, wi4) SBP a.d DBP, s&x-s42a4ifi&d c/22&,a4i/. a.a,9sis was 0&2f/2-&d, &6a,5a4i.( 

diff&2&.4 BP -&as52&-&.4 -&4)/ds f2/- ABPM, s&0a2a4&,9 (24-)/52, da94i-&, .i()44i-&, 

cas5a,). 

I. /2d&2 4/ &6a,5a4& 4)& i.d&0&.d&.4 ass/cia4i/.s /f diff&2&.4 fac4/2s s5c) as BP, wi4) 

ca2diac ab./2-a,i4i&s, w& 0&2f/2-&d s&0a2a4& -5,4i6a2iab,& ,i.&a2 2&(2&ssi/. a.a,9s&s 5si.( 

&i4)&2 L MI /2 cIMT as 4)& /54c/-&. C/,,i.&a2i49 was ./4 s&6&2& i. 4)& 6a2iab,&s c/.sid&2&d (2 

<0.60 f/2 a,, 6a2iab,&s). T)& sa-& -5,4i6a2iab,& a.a,9s&s (i.&., i.c,5di.( 4)& sa-& 6a2iab,&s) w&2& 
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7-8.684-, b;: ;915/ :h- ,1..-8-5: BP 4-)9;8-4-5: 4-:h6,9 .864 ABPM (24-h6;8, ,)y:14-, 

51/h::14-, c)9;)3), 15 68,-8 :6 ,-:-8415- 1. :h- .)c:689 )996c1):-, w1:h L%MI )5, cIMT 6;:c64-9 

w-8- :h- 9)4- ): -)ch :14- 7-816,. W- )396 7-8.684-, 65- 9-: 6. )5)3y9-9 :h): 15c3;,-, ) .)c:68 

)99-9915/ :h- 78-9-5c- 6. 51/h::14- BP ,17715/ (AN65-D17B). 

S-7)8):- 4;3:1<)81)b3- 8-/8-991659 w-8- 7-8.684-, 15 68,-8 :6 ,-:-8415- :h- )996c1):1659 

b-:w--5 9-<-8)3 7):1-5: ch)8)c:-819:1c9 )5, L%MI )5, cIMT (T)b3- 4). I5,1<1,;)3 8-/8-991659 

w-8- ,65-, 15c3;,15/ -1:h-8 24-h6;8 BP (T)b3- 4A), ,)y:14- BP (4B), 51/h::14- BP, 68 51/h::14- 

,17715/ (4C), )5, -)ch w)9 9:8):1.1-, by SBP )5, DBP. I5 68,-8 :6 4)x141z- :h- 9)473- 91z-, 

4)3- )5, .-4)3- 7):1-5:9 w-8- c64b15-, 15:6 ) 915/3- c6h68:, )5, /-5,-8 w)9 ),,-, )9 ) <)81)b3- 

15 :h- 46,-3. BMIz, LBM, )/-, )5, /-5,-8 w-8- 15c3;,-, 15 :h- 4;3:1<)81)b3- 46,-39 (T)b3- 3). 

BMIz )5, LBM )8- c644653y ;9-, 15,1c-9 6. ),17691:y, )5, )8- 256w5 :6 b- )996c1):-, w1:h 

c)8,1)c 6;:c64-9; )/- c)5 15.3;-5c- :h- c)8,1)c /-64-:8y )5, :h- ,-/8-- :6 wh1ch ,)4)/- 19 

6b9-8<-,; /-5,-8 19 )5 14768:)5: c6591,-8):165 15 :h- 15:-878-:):165 6. c)8,1)c 4-)9;8-9. Th- 

6:h-8 <)81)b3-9 4)y h)<- )396 c65:81b;:-, :6 -3-<):-, L%MI )5, cIMT, b;: :h-18 9)473- 91z-9 

w-8- :66 94)33 (5 <15) :6 b- 15c3;,-, 15 :h- 46,-39.  

A33 8-9;3:9 8-/)8,15/ ;815)8y 15,1c-9, 24-h6;8 ;815- c633-c:1659, )5, FFQ )8- 56: 15c3;,-,, 

)9 :h- ,):) )8- 9:133 b-15/ c64713-,. F68 )33 4;3:1<)81):- 46,-39, 56 15:-8)c:165 :-849 w-8- 

15c3;,-,. B-:)-c6-..1c1-5:9 )5, 7-<)3;-9 w-8- 8-768:-,. A33 )5)3y9-9 w-8- ,65- ;915/ 

STATA/SE 12.1 9:):19:1c)3 96.:w)8- (S:):)C687, I5c.). 

 

Results 

P):1-5: ch)8)c:-819:1c9: 

T)b3- 1A 9h6w9 9-3-c:-, )5:h86764-:8y, ),17691:y, )5, 31.-9:y3- ch)8)c:-819:1c9 15 :h- c6h68:. 

Th- )<-8)/- )/- .68 b6y9 )5, /1839 w)9 17.1 )5, 17.4 y-)89, 8-97-c:1<-3y. B6:h :h- )/- )5, :h- 

7-8c-5:)/- 6. 7)8:1c17)5:9 6<-8 18 (b6y9: 28.6%; /1839: 42.9%) w-8- 91/51.1c)5:3y /8-):-8 15 /1839. 

I5 c65:8)9:, h-1/h: )5, LBM w-8- /8-):-8 15 b6y9 :h)5 15 /1839. N6 6:h-8 <)81)b3- w)9 

91/51.1c)5:3y ,1..-8-5: )c8699 9-x /86;79. Th- )<-8)/- BMI w)9 24.9, wh1ch c688-9765,9 :6 

)7786x14):-3y :h- 725, 7-8c-5:13- ()9 7-8 CDC, WH ) [16, 17(. 35.8% 6. 7)8:1c17)5:9 w-8- 

6<-8w-1/h: 68 6b-9- (T)b3- 1A). 

T)b3- 1B 9h6w9 :h- 6..1c- )5, ABPM BP 4-)9;8-9. N65- 6. :h- BP :y7-9 w)9 

91/51.1c)5:3y ,1..-8-5: )c8699 9-x /86;79. Th- ABPM SBP )5, DBP 4-)59 w-8- 112 44H/ )5, 
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65 ..H( 3e41ec5i7e-y, 8e-- be-o8 5)e a%6-5 a.b6-a5o3y )y1e35e/4io/ 5)3e4)o-%4 of 135 a/% 85 

..H(. Fe8 1a35ici1a/54 46ffe3e% f3o. a.b6-a5o3y (5.7%), .a4,e% (1.8%), o3 8)i5e-coa5 

)y1e35e/4io/ (1.8%). Ho8e7e3, 5)e .ajo3i5y of 1a35ici1a/54 (>85%) )a% i/46fficie/5 /i()55i.e 

BP %i11i/( (Tab-e 1B). 

Tab-e 1C 4)o84 5)e c)a3ac5e3i45ic4 3e-a5i/( 5o ca3%iac (eo.e53y a/% f6/c5io/. L MI 

4ca-e% by BSA 8a4 4i(/ifica/5-y %iffe3e/5 be58ee/ boy4 a/% (i3-4, a-5)o6() L MI 4ca-e% by 

)ei()52.7 a/% by LBM 8e3e /o5. Lef5 7e/53ic6-a3 i/5e3/a- %ia.e5e3, i/5e37e/53ic6-a3 4e156., ao35a 

3oo5 %ia.e5e3, a/% -ef5 a53i6. %ia.e5e3 8e3e a-- 4i(/ifica/5-y (3ea5e3 i/ boy4 5)a/ i/ (i3-4. T)e 

7a-6e4 fo3 a-- o5)e3 7a3iab-e4 8e3e 3e-a5i7e-y e26i7a-e/5 fo3 bo5) 4ex (3o614 (Tab-e 1C). 

 

Co33e-a5io/4 be58ee/ BP a/% 1a5ie/5 c)a3ac5e3i45ic4 8i5) L MI a/% cIMT 

Tab-e 2 4)o84 5)e Pea34o/ co33e-a5io/4 be58ee/ 24-)o63 SBP a/% DBP a/% ca3%iac .ea463e4, 

453a5ifie% by 4ex. Tab-e4 A1-3 i/ 5)e a11e/%ix 4)o8 5)e co33e-a5io/4 8i5) ca3%iac .ea463e4 64i/( 

%ay5i.e, /i()55i.e, a/% office SBP a/% DBP. T)e3e 8a4 4i(/ifica/5 7a3ia5io/ i/ 5)e co33e-a5io/ 

of 7a3iab-e4 8i5) L MI, %e1e/%i/( o/ 5)e i/%ex 64e% (Tab-e 2). I/ 5)e ca4e of L M i/%exe% 

64i/( )ei()52.7 a4 5)e 4ca-i/( fac5o3, 5)e co33e-a5io/4 8i5) 24-)o63 BP 8e3e /e(a5i7e i/ boy4, b65 

1o4i5i7e i/ (i3-4. Wi5) L M i/%exe% 64i/( BSA, 5)e co33e-a5io/4 8i5) 24-)o63 BP 8e3e .o45-y 

1o4i5i7e, b65 8e3e 453o/(e3 fo3 SBP 5)a/ DBP. L M i/%exe% 64i/( ca-c6-a5e% LBM 4)o8e% /o 

co/4i45e/5 1a55e3/ of a44ocia5io/ 8i5) BP (Tab-e 2). 

T)e a7e3a(e a/% .axi.6. ca3o5i% i/5i.a .e%ia 5)ic,/e44 (cIMT) 8e3e 1o4i5i7e-y 

co33e-a5e% 8i5) BP, a-5)o6() 5)e co33e-a5io/4 8e3e 453o/(e3 8i5) SBP 5)a/ 8i5) DBP. T)e 

a44ocia5io/4 of BP a/% o5)e3 i.1o35a/5 (eo.e53ic a/% f6/c5io/-3e-a5e% ca3%iac .ea463e4 a3e a-4o 

4)o8/ (Tab-e 2). Mo45 of 5)e a/a-y4e4 3e46-5e% i/ 46b45a/5ia- %iffe3e/ce4 i/ 5)e co33e-a5io/ 

coefficie/54 fo3 boy4 vs. (i3-4 a/%/o3 SBP vs. DBP (Tab-e 2). Mo3eo7e3, i/ Tab-e4 A1-3, 8e 4ee 

5)a5 i/ (e/e3a- 5)e co33e-a5io/4 fo3 .o45 of 5)e 7a3iab-e4 8e3e 453o/(e3 8i5) %ay5i.e BP 5)a/ 

/i()55i.e BP, a/% e7e/ 453o/(e3 8i5) ca46a- BP. 

 

U/i7a3iab-e Re(3e44io/ 

Tab-e 3 4)o84 4i.1-e -i/ea3 3e(3e44io/ a/% Pea34o/ co33e-a5io/ coefficie/54 be58ee/ 5)e 1)y4ica- 

a/% -ife45y-e c)a3ac5e3i45ic4 -i45e% i/ Tab-e 1 a/% L MI a/% cIMT. Tab-e A4 i/ 5)e a11e/%ix 

4)o84 5)e 4i.1-e -i/ea3 3e(3e44io/4 fo3 a44ocia5io/4 be58ee/ 1a5ie/5 c)a3ac5e3i45ic4 a/% BP. 



� ����

Se1e-a( of the anth-o,o)et-&  and ad&,o.&t3 1a-&ab(e. 2e-e .&gn&f& ant(3 ,o.&t&1e(3 a..o &ated 

2&th LVMI &n bo3., b0t 2e-e not .&gn&f& ant(3 a..o &ated 2&th LVMI &n g&-(. (Tab(e 3). 

S&)&(a-(3, )an3 1a-&ab(e. 2e-e not a..o &ated 2&th  IMT. Ne&the- age no- 2a&.t and h&, 

 &- 0)fe-en e 2e-e .&gn&f& ant(3 a..o &ated 2&th LVMI o-  IMT. The (&fe.t3(e 1a-&ab(e. a(.o 

.ho2ed no ,atte-n of  on.&.tent a..o &at&on 2&th e&the- LVMI o-  IMT (Tab(e 3).  

W&th -ega-d to the a..o &at&on. bet2een gene-a( ,at&ent  ha-a te-&.t& . and BP (Tab(e 

A4), age 2a. .&gn&f& ant(3 a..o &ated 2&th DBP fo- both gende-., b0t not 2&th SBP.  

 

M0(t&1a-&ab(e -eg-e..&on )ode(. ,-ed& t&ng LVMI 

In the 24-ho0- and da3t&)e BP )ode(., on(3 h&ghe- BMI4 and LBM 2e-e .&gn&f& ant(3 

a..o &ated 2&th LVMI (Tab(e. 4A & 4B). Magn&t0de. of a..o &at&on 2&th LVMI of BMI4 2e-e 

g-eate- than an3 othe- 1a-&ab(e &n (0ded, and the a..o &at&on. 2e-e .(&ght(3 .t-onge- &n )ode(. 

&n (0d&ng SBP vs. DBP. LBM 2a. negat&1e(3 a..o &ated 2&th LVMI, and had .t-onge- 

a..o &at&on. &n the da3t&)e BP )ode(. than the 24-ho0- BP )ode(.. 

In the n&ghtt&)e )ode(, on(3 BMI4 2a. a .&gn&f& ant ,-ed& to- of  IMT (Tab(e 4C). In the 

n&ghtt&)e d&,,&ng )ode(, &n 2h& h non-d&,,&ng 2a. &n (0ded a. a b&na-3 1a-&ab(e (Non-D&,) 

BMI4 and LBM 2e-e both .&gn&f& ant(3 a..o &ated 2&th  IMT. The adj0.ted R2 fo- the )ode(. 

-anged f-o) 0.31 to 0.37, &nd& at&ng .t-ong ab&(&t&e. fo- the )ode(. to ,-ed& t LVMI (Tab(e 4C). 

 

M0(t&1a-&ab(e -eg-e..&on )ode(. ,-ed& t&ng  IMT 

Fo- the 24-ho0- and da3t&)e BP )ode(. ,-ed& t&ng  IMT, on(3 BP 2a. .&gn&f& ant(3 a..o &ated 

2&th  IMT (Tab(e. 5A & 5B). In both the 24-ho0- and da3t&)e )ode(., SBP 2a. )o-e .t-ong(3 

a..o &ated 2&th  IMT than DBP 2a. (Tab(e. 5A & 5B). Fo- the n&ghtt&)e BP and non-d&,,&ng 

)ode(., no 1a-&ab(e. 2e-e .&gn&f& ant, and the adj0.ted R2 1a(0e. 2e-e  (o.e to 0 (Tab(e 5C). 

 

Discussion 

Th&. .t0d3 e1a(0ate. the a..o &at&on. bet2een ado(e. ent BP and  a-d&a  da)age, na)e(3 LVMI 

and  IMT. We fo0nd that LVMI 2a. )o.t .t-ong(3 a..o &ated 2&th ad&,o.&t3, 2he-ea.  IMT 2a. 

a..o &ated 2&th BP. The-e 2e-e no .0b.tant&a( d&ffe-en e. bet2een the -e.0(t. 0.&ng da3t&)e, 

n&ghtt&)e, o- 24-ho0- BP.  
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The a7e3a)e and ma9im6m cIMT 8e3e 214iti7e.: a441ciated 8ith BP, 8hich a((i3m4 

23e7i164 3e4ea3ch 4h18in) a 4t31n) .in- bet8een ABPM mea463e4 and cIMT [22]. A .1n)it6dina. 

Finni4h 4t6d: (16nd that SBP, b6t n1t DBP, in ad1.e4cence 23edicted (6t63e cIMT, d6e t1 BP 

ind6cin) 231)3e44i7e a.te3ati1n4 in a3te3ie4 and c1nt3ib6tin) t1 the de7e.12ment 1( 

athe314c.e314i4 [23]. We a.41 (16nd that the a441ciati1n4 (13 SBP 8e3e 4t31n)e3 than (13 DBP.  

 BMI; 8a4 a441ciated 8ith b1:4’ LVMI. Thi4 (indin) i4 c1331b13ated b: a 2.eth13a 1( data 

46))e4tin) that adi214it:, di3ect.: and indi3ect.: c1nt3ib6te4 t1 inc3ea4ed LVMI in chi.d3en [24-

26] ((13 (63the3 di4c644i1n 1n thi4 t12ic, 4ee Cha2te3 3). In (act,  14hina)a et a.. (16nd that BMI 

8a4 the only 4i)ni(icant 23edict13 1( LVMI (a.th16)h in thei3 4t6d: LVM 8a4 n13ma.i;ed 64in) 

hei)ht 3ai4ed t1 di((e3ent a..1met3ic 218e34: 3.1 (13 b1:4, 1.9 (13 )i3.4) [27]. It i4 6nc.ea3 8h: thi4 

a441ciati1n 8a4 n1t 23e4ent (13 the )i3.4 in 163 c1h13t a4 8e... In the m6.ti7a3iab.e a441ciati1n4, 

BMI; a)ain eme3)ed a4 a 4i)ni(icant (act13 a441ciated 8ith LVMI. O( n1te, h18e7e3, in the 

m6.ti7a3iab.e m1de.4, b1:4 and )i3.4 8e3e ana.:;ed ,1int.: in 13de3 t1 ha7e a .a3)e3 c1h13t 

2126.ati1n, 41 8e did n1t di((e3entiate bet8een a441ciati1n4 in b1:4 vs. )i3.4.  

In additi1n, LBM 8a4 4i)ni(icant.: a441ciated 8ith BP in m14t 1( 163 m1de.4. O( n1te, 

LBM ca.c6.ati1n 6ti.i;e4 BMI;, th16)h LBM and BMI; did n1t 4h18 e9ce44i7e c1..inea3it:. 

H18e7e3, the (act that b1th 8e3e 4i)ni(icant 23edict134 1( BP 8a4 n1t 46323i4in) )i7en that the: 

a3e b1th mea463e4 1( adi214it:. 

In the 6ni7a3iab.e ana.:4e4, cIMT 8a4 n1t a441ciated 8ith an: 1( the 7a3iab.e4 te4ted. 

Thi4 i4 46323i4in) in .i)ht 1( the man: 4t6die4 4h18in) a441ciati1n4 bet8een BMI and cIMT [23, 

28]. The 4am2.e 4i;e4 (13 the4e ana.:4e4 8e3e (ai3.: .18; it i4 the3e(13e 813th n1tin) that 8hi.e 

8e 3a3e.: (16nd 4i)ni(icant a441ciati1n4, the a441ciati1n4 8e3e m14t.: in the di3ecti1n4 e92ected.  

BP 8a4 the m14t c1n4i4tent.: 4i)ni(icant 7a3iab.e in the da:time and 24-h163 cIMT m1de.4.  

Ana.:4e4 8e3e a.41 2e3(13med bet8een 4e.ected 2atient cha3acte3i4tic4 and 24-h163 BP 

(Tab.e A4). We (16nd that 8ei)ht 8a4 m13e 4t31n).: a441ciated 8ith SBP than 8ith DBP. 

H18e7e3, 8e a.41 (16nd that BMI; 8a4 ne)ati7e.: a441ciated 8ith ma.e BP, b6t 214iti7e.: 

a441ciated 8ith (ema.e BP, 8hich i4 c1nt3a3: t1 646a. (indin)4 in a 2ediat3ic 2126.ati1n [29]; 8e 

816.d e92ect BMI; t1 be 4t31n).: and 214iti7e.: a441ciated 8ith BP in b1th )ende34. O63 .imited 

4am2.e 4i;e ma: ha7e .ed t1 im23eci4i1n 1( 163 e4timate4 1( a441ciati1n. 

A4 23edicted, m13e 4.ee2 h1634 8a4 a441ciated 8ith .18e3 24-h163 BP. Thi4 ma: be 

beca64e 1( the 2h:4i1.1)ica. e((ect4 1( 4.ee2 13 beca64e 1( a 231.1n)ed n1ct63na. di22in) e((ect 
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in 5he 1a5ien54. Re.a3,ab-:, 1h:4i%a- a%5i7i5: 8a4 (0und 50 be positively a440%ia5ed 8i5h BP in 

)i3-4. Thi4 %0u-d be 5he 3e4u-5 0( 1a5ien54 u4in) 5he ABPM du3in) 1e3i0d4 0( exe3%i4e, a-5h0u)h i5 

i4 un%-ea3 8h: 5he a440%ia5i0n i4 (e.a-e-41e%i(i%. Re)u-a3 %i)a3e55e u4e 8a4 ne)a5i7e-: a440%ia5ed 

8i5h BP. The e((e%54 0( 4.0,in) 0n BP a3e un%-ea3 (4ee Cha15e3 2) bu5 i5 d0e4 3edu%e anxie5: in 

u4e34, 8hi%h .a: 4e37e 50 -08e3 BP in 5he 4h035 5e3.. 

  e a-40 (0und 5ha5, a4 ex1e%5ed, a440%ia5i0n4 0( 7a3iab-e4 8i5h LVMI had di((e3en5 

53end4, de1endin) 0n 5he 4%a-in) (a%503 u4ed. The de)3ee 50 8hi%h 5hi4 0%%u33ed hi)h-i)h54 5he 

i.1035an%e 0( (u35he3 45udie4 50 de5e3.ine 5he .045 a113013ia5e 4%a-in) (a%503. 

A-- .ean LVMI4 8e3e 8i5hin 5he hea-5h: 3an)e 0( 7a-ue4, 8i5h n0 1a5ien5 dee.ed 50 ha7e 

LVH, a%%03din) 50 adu-5 5h3e4h0-d4. In LVMI 4%a-ed (03 LBM 0n-:, )i3-4 had a 4i)ni(i%an5-: 

)3ea5e3 LVMI 5han b0:4, 8hi-e 5he LVMI4 %a-%u-a5ed u4in) 05he3 .e5h0d4 did n05 di((e3 

4i)ni(i%an5-: a%3044 )ende3. I5 i4 i.1035an5 50 n05e 5ha5 5he 7a3i0u4 LVMI 4%a-in) (a%5034 u4ed in 

5hi4 45ud: a3e n05 e2ua--: 30bu45; nei5he3 4%a-in) b: hei)h5 n03 BSA ade2ua5e-: a%%0un54 (03 

0be4i5:, 8he3ea4 LBM d0e4 [11]. Ne7e35he-e44, 0n-: LVMI 4%a-ed b: hei)h52.7 8a4 in%-uded in 

5he .u-5i7a3iab-e ana-:4e4 be%au4e 0( i54 8ide413ead u4e in %-ini%a- and 3e4ea3%h 4e55in)4.  

In exa.inin) 5he a440%ia5i0n4 be58een 5he %a3dia% .ea4u3e4 and 24-h0u3 BP, ea%h 0( 5he 

LVMI4 had di45in%5-: di((e3en5 a440%ia5i0n 1a55e3n4: LVMI (hei)h52.7) 8a4 ne)a5i7e-: a440%ia5ed 

8i5h BP in b0:4 and 104i5i7e-: 8i5h BP in )i3-4; LVMI (BSA) 8a4 104i5i7e-: a440%ia5ed 8i5h a-- 

BP 7a-ue4, and .u%h .03e 4530n)-: 8i5h SBP 5han DBP; and LVMI (LBM) 8a4 ne)a5i7e-: 

a440%ia5ed 8i5h BP in )i3-4, bu5 104i5i7e-: 8i5h BP in b0:4. The 3ea40n (03 5he di((e3en%e4 8i5hin 

ea%h LVMI i4 un%-ea3, a-5h0u)h 5he: .a: be be%au4e 0( 5he di((e3en%e4 in 4%a-in) (a%503 7a-ue4 

be58een )ende34 (e.). LVM i4 4i)ni(i%an5-: )3ea5e3 in b0:4 vs. )i3-4). In%0n4i45en%e4 between 5he 

indi%e4 a3e ex1e%5ed, a-5h0u)h 5he: .a,e dia)n04e4 0( LVH .03e a.bi)u0u4. Ana-:4e4 b: 

Mah)e3e(5eh e5 a-. ha7e 4h08n 5ha5 3a5e4 0( LVH %han)e de1endin) 0n 5he %3i5e3ia u4ed 50 

dia)n04e i5 [30]. The3e i4 45i-- n0 %0n4en4u4 0n 8hi%h 4%a-in) (a%503 i4 .045 a113013ia5e (03 

8ide413ead u4e in 1edia53i% 101u-a5i0n4. 

Ab4en%e 0( ni)h55i.e di11in) 8a4 (ai3-: %0..0n, 8i5h 57% and 80% 0( 1a5ien54 ha7in) 

in4u((i%ien5 d3014 in 5hei3 SBP and DBP, 3e41e%5i7e-: 8hi-e 4-ee1in). N0n-di11in) i4 n03.a--: 

(0und 3e-a5i7e-: (3e2uen5-: in ad0-e4%en54 8i5h e-e7a5ed adi104i5:; a 45ud: 0n 0be4e ad0-e4%en54 

(0und 5ha5 50% 0( 1a35i%i1an54 had 4:450-i% n0n-di11in) [31]. A-5e3na5i7e-:, 5he in(-a5i0n 0( 5he 

ABPM de7i%e du3in) 5he ni)h5 .a: ha7e di43u15ed 5he 1a5ien5;4 4-ee1, 3e4u-5in) in e-e7a5ed BP. 
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 The main )imi1a1i,ns ,f 1his s12dy 4ere re)a1ed 1, 1he sam-)e si7e. O2r sam-)e si7e ,f 134 

-a1ien1s, 111 ,f 4h,m 2nder4en1 ech,cardi,grams, made i1 diffic2)1 1, , 1ain -recise res2)1s. In 

addi1i,n, f,r 1he .2es1i,nnaire-deri3ed da1a, inc)2ding a)) )ifes1y)e 3aria )es, 1he sam-)e si7e 4as 

)imi1ed 1, ,n)y 29 -a1ien1s, effec1i3e)y -re3en1ing 2s fr,m inc)2ding 1h,se 3aria )es in 1he 

m2)1i3aria )e m,de)s,  eca2se 1ha1 4,2)d ha3e dras1ica))y red2ced ,2r sam-)e si7e. Very fe4 ,f 

,2r -a1ien1s had sys1,)ic ,r dias1,)ic hy-er1ensi,n, s, 1ha1 hy-er1ensi,n c,2)d n,1  e 2sed as a 

 inary meas2re. A)s,, 7-sc,res 4ere 2na3ai)a )e f,r cer1ain 3aria )es 1ha1 sh,2)d  e n,rma)i7ed, 

e.g. heigh1, 4eigh1, LBM, and LVMI. On)y BMI 7-sc,res 4ere a3ai)a )e. In f212re ana)yses, a)) 

,f 1he af,remen1i,ned 3aria )es 4i))  e c,n3er1ed 1, -,-2)a1i,n 7-sc,res, a)),4ing f,r m,re 

meaningf2) in1er-re1a1i,n ,f 1he da1a and c,m-aris,ns  e14een genders. 

Whi)e ,1her s12dies ha3e e3a)2a1ed 1he re)a1i,nshi-s  e14een BP and LVM, ,2rs is 

n,1e4,r1hy f,r se3era) reas,ns: (i) ,2r c,h,r1 is a1-ris( f,r hy-er1ensi,n and , esi1y, ha3ing had 

a1 )eas1 ,ne , ese -aren1 a1 1he 1ime ,f QUALITY recr2i1men1. (ii) We inc)2ded )ean  ,dy mass 

(LBM) in ,2r ana)yses. N,rma))y, 1, de1ermine LBM, researchers m2s1 -erf,rm  i,im-edance 

ana)ysis ,r d2a)-energy X-ray a s,r-1i,me1ry, 1es1s 1ha1 are c,m-)ex and ,f1en 2na3ai)a )e. We 

2sed a recen1)y de3e),-ed e.2a1i,n 1ha1 2ses ,n)y 4ide)y-a3ai)a )e an1hr,-,me1ric 3aria )es 1, 

ca)c2)a1e LBM. (iii) We 2sed ABPM-deri3ed BP 3a)2es in ,2r ana)yses. M,s1 ,f 1he s12dies ,n 

1his 1,-ic 2se cas2a) BP, 4hich can  e 1ain1ed  y 1he -a1ien1s’ anxie1y ,f 1he hea)1hcare 

adminis1ra1,rs and 1he h,s-i1a) se11ing. The ABPM e3a)2a1es BP in 1he -a1ien1s’ 2s2a) se11ing, 

and a)),4ed 2s 1, examine h,4 day1ime, nigh11ime, and 24-h,2r BP each c,n1ri 21e indi3id2a))y 

1, cardiac -a1h,),gies. 

T, c,nc)2de, BMI7 and LBM 4ere significan1)y ass,cia1ed 4i1h LVMI in  ,ys, 4hi)e BP 

4as a significan1)y ass,cia1ed 4i1h cIMT in  ,1h genders. These ass,cia1i,ns 4ere -resen1 

regard)ess ,f 4he1her 4e 4ere 2sing 24-h,2r, day1ime, ,r nigh11ime BP in ,2r ana)yses. There 

4ere a)s, significan1 differences in 1he s1reng1hs and direc1i,ns ,f ass,cia1i,ns ,f each ca)c2)a1ed 

LVMI (heigh12.7, BSA, and LBM) 4i1h BP, a)1h,2gh 1ha1 1,-ic 4as n,1 f2))y ex-),red in 1his 

s12dy. F212re s12dies sh,2)d e3a)2a1e 1he each LVMI sca)ing me1h,d f,r -redic1ing ,21c,mes, in 

,rder 1, de1ermine 4hich is 1he m,s1 acc2ra1e f,r c)inica) 2se. 
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T*+4. 1. P*t2.6t ,1*9*,t.92st2,s, st9*t2/2.- +y 0.6-.9  
 

1A. General physical and lifestyle characteristics. 
 
C1*9*,t.92st2, M*4. F.5*4. 

A0. 6 = 77 6 = 57 

A0., 5.*6 (&D) 17.1 (1.21) 17.4 (1.18)* 

≥ 18 y.*9s 74-, 6 (%) 22 (28.6) 24 (42.9)* 

A6t197875.t9y & A-287s2ty 6 = 77 6 = 57 

H.201t, 5.*6 (&D) 174.0 (9.35) 168.6 (9.89)* 

).201t, 5.*6 (&D) 74.9 (18.3) 71.2 (19.5) 

BMI, 5.*6 (&D) 24.8 (6.07) 24.9 (5.21) 

BMI A-s,79., 5.*6 (&D) 0.54 (1.22) 0.69 (0.98) 

O=.9>.201t 26-2=2-<*4s, 6 (%) 11 (14.3) 11 (19.6) 

O+.s. 26-2=2-<*4s, 6 (%) 17 (22.1) 9 (16.1) 

C*4,<4*t.-  .*6 B7-y M*ss, 5.*6 (&D) 55.7 (10.9) 45.5 (9.1)* 

H28 & )*2st C29,<5/.9.6,. 6 = 16 6 = 14 

)*2st ,29,<5/.9.6,., 5.-2*6 (IQ%) 79.1  
(74.1 t7 95.5) 

74.7 
 (71.6 t7 79.1) 

H28 ,29,<5/.9.6,., 5.-2*6 (IQ%) 100.6  
(97.4 t7 109.3) 

100.0  
(95.2 t7 101.5) 

 2/.sty4. 6 = 15 6 = 14 

&4..8 (17<9s/-*y), 5.-2*6 (IQ%) 8.0  
(7.5 t7 9) 

8.68  
(8.46 t7 9.07) 

60+ 526 s.ss276s 7/ *,t2=2ty / >..3, 5.-2*6 
(526/5*x) 

4  
(1 t7 7) 

2.5  
(1 t7 6) 

A,t2=. ( >2 s.ss276s / >..3), 6 (%) 12 (80) 7 (50) 

&573.- 26 8*st 576t1, 6 (%) 3 (20.0) 1 (7.1) 
 
T-t.sts 79 M*66-)12t6.y ( t.sts >.9. ,76-<,t.- 76 t1. =*4<.s +.t>..6 0.6-.9s. 
* = I6t.9-0.6-.9 ,758*92s76 (M*4. vs. F.5*4.) s2062/2,*6t *t 8 < 0.05 
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1B. Blood pressure characteristics. 
 
Cha3a&5(3,45,& Ma.( F(ma.( 

Ca46a. B.11d P3(4463( 0 = 15 0 = 14 

 9451.,& BP, m(d,a0 (IQR) 113.3  
(105.7 51 120.7) 

108.3  
(104.7 51 112) 

D,a451.,& BP, m(d,a0 (IQR) 61.7  
(55.7 51 66) 

63.5  
(59.3 51 69.3) 

ABPM B.11d P3(4463(     
24-h163, m(a0 ( D) 0 = 56 0 = 43 
    BP 112.4 (8.0) 110.9  (7.4) 
   DBP 64.2 (5.5) 64.9 (6.2) 
Da95,m(, m(a0 ( D) 0 = 58 0 = 49 
    BP 117.3 (8.1) 115.4 (8.0) 
   DBP 69.0 (5.9) 69.3 (6.6) 
N,gh55,m(, m(a0 ( D) 0 = 59 0 = 47 
    BP 104.3 (9.5) 103.5 (7.6) 
   DBP 56.2 (5.8) 57.3 (6.3) 
ABPM H92(35(04,10 & D,22,0g   
24-h163 HTN, 0 (%) 0 = 56 0 = 43 
    BP 1 (1.8) 1 (2.3) 
   DBP 0 (0.0) 1 (2.3) 
Da95,m( HTN, 0 (%) 0 = 58 0 = 49 
    BP 1 (1.8) 2 (4.1) 
   DBP 1 (1.8) 2 (4.1) 
N,gh55,m( HTN, 0 (%) 0 = 59 0 = 47 
    BP 3 (5.2) 3 (6.7) 
   DBP 3 (5.2) 2 (4.4) 

Wh,5(-C1a5 HTN, 0 (%) 
0 = 30 0 = 27 
0 (0.0) 1 (3.9) 

Ma4-(d HTN, 0 (%) 
0 = 30 0 = 25 
0 (0.0) 1 (3.9) 

A%4(0&( 1) N,gh55,m( D,22,0g, 0 (%) 0 = 56 0 = 44 
    BP 37 (66.1) 23 (52.3) 
   DBP 47 (83.9) 38 (86.4) 
 
T-5(454 13 Ma00-Wh,50(9 U 5(454 8(3( &10d6&5(d 10 5h( 7a.6(4 %(58((0 g(0d(34. N1 2a,34 
8(3( 4,g0,),&a05.9 d,))(3(05. 
Ca46a. BP da5a 8(3( 10.9 a7a,.a%.( )13 29 2a35,&,2a054 a5 5h( 5,m( 1) 83,5,0g. Wh(0 5h( 
3(45 1) 5h( da5a ,4 3(ad9 51 %( 64(d, ,5 8,.. %( ,0&.6d(d ,0 5h( a0a.94(4 a0d 5h( 0 8,.. %( 
46%45a05,a..9 h,gh(3. 
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1C. Cardiac geometry and function characteristics. 
 
C3,<,.t0<4=t4. M,70 F08,70 

Cardiac Geometry 9 = 69 9 = 52 
L)M  (Ht^2.7), 80,9 (SD) 27.0 (5.4) 27.5 (4.0) 
L)M  (BSA), 80,9 (SD) 63.3 (8.3) 62.9 (9.3) 
L)M  (LBM), 80,9 (SD) 2.18 (0.27) 2.52 (0.37)* 
L) D, 80,9 (SD) 48.3 (2.9) 46.8 (3.6)* 
L)P*, 80,9 (SD) 7.96 (1.49) 7.85 (0.87) 
 )S, 80,9 (SD) 7.22 (0.85) 6.95 (0.88)* 
AO, 80,9 (SD) 27.1 (3.1) 26.0 (2.6)* 
OG, 80,9 (SD) 32.4 (3.4) 30.8 (3.6)* 
B0t, St41190==, 80,9 (SD) 9.97 (2.56) 9.47 (2.63) 
. M' ,v2, 80,9 (SD) 0.46 (0.08) 044 (0.07) 
. M' 8,B, 80,9 (SD) 0.57 (0.08) 0.56 (0.08) 
Cardiac Function     
EF (t04.3), 80,9 (SD) 59.3 (4.4) 59.2 (4.5) 
M) E/A, 80,9 (SD) 1.97 (0.39) 1.86 (0.42) 
E/0' 7,t, 80,9 (SD) 4.75 (0.96) 4.98 (0.89) 
 
'-t0=t= :< M,99-*34t90C ( t0=t= A0<0 .:9/u.t0/ :9 t30 v,7u0= -0tA009 209/0<=. 
* =  9t0<-209/0< .:8;,<4=:9 (M,70 vs. F08,70) =429414.,9t ,t ; < 0.05 

 
A--<0v4,t4:9=: L)M  = 701t v09t<4.u7,< 8,== 49/0B; L) D = 701t v09t<4.u7,< 
49t0<9,7 /4,80t0<; L)P* = 701t v09t<4.u7,< ;:=t0<4:< A,77;  )S = 49t0<v09t<4.u7,< 
=0;tu8; AR = ,:<t, <::t /4,80t0<; LA = 701t ,t<4u8 /4,80t0<; . M' Av2 = 
,v0<,20 .,<:t4/ 49t48,-80/4, t34.690== (;:=t A,77); . M' M,B = 8,B48u8 
.,<:t4/ 49t48,-80/4, t34.690== (;:=t A,77); EF = 050.t4:9 1<,.t4:9; M) E/A = 
84t<,7 v,7v0 E ;0,6/84t<,7 v,7v0 A ;0,6; E/0D 7,t = 0,<7C 84t<,7 4917:A 
v07:.4tC/84t<,7 ,99u7,< 0,<7C /4,=t:74. v07:.4tC 
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Tab-( 2. C011(-a3,0/2 b(36((/ &a1',a& .(a241(2 a/' 24-h041 BP, 231a3,),(' b8 g(/'(1 a/'  BP & DBP. 
 
  Ma-( F(.a-( 
Cha1a&3(1,23,& 24-h041  BP 24-h041 DBP 24-h041  BP 24-h041 DBP 
Cardiac Geometry / = 65 / = 50 / = 40 / = 40 
LVMI (h(,gh32.7) 1 = -.01 1 = -.23 1 = .17 1 = .02 
LVMI (B A) r = .25 1 = .02 1 = .05 1 = -.07 
LVMI (LBM) 1 = .14 1 = -.01 1 = -.01 1 = -.04 
LVID' 1 = .27 1 = -.04 1 = .08 1 = -.20 
LVPW' r = .28 1 = .12 r = .30 1 = .10 
IV ' 1 = .18 1 = .13 1 = .15 1 = -.06 
AR r = .29 r = .32 1 = .12 1 = .03 
LA 1 = .13 1 = .00 1 = .07 1 = -.19 
B(3a  3,))/(22 1 = .17 r = .27 r = .33 r = .35 
&IMT a5g r = .35 1 = .06 r = .33 r = .31 
&IMT .a7 r = .33 1 = .10 1 = .23 1 = .19 
Cardiac F nction         
EF (3(,&h) 1 = -.02 1 = .01 1 = .00 1 = -.04 
MV E/A 1 = .23 1 = -.11 1 = .01 1 = -.17 
E/(' -a3 1 = -.02 1 = -.12 1 = .14 1 = .06 
 
Val es with p < 0.05 are shown in bold. 
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T&b0e 3. U2.9&5.&b0e &663(.&7.326 be7wee2 4-y6.(&0 &2) 0.+e67y0e 9&5.&b0e6 &2) SBP & DBP, 675&7.+.e) 
by ,e2)e5. 
 
  M&0e Fe1&0e 
C-&5&(7e5.67.( 24-5 SBP 24-5 DBP 24-5 SBP 24-5 DBP 
A,e 2 = 72 2 = 72 2 = 52 2 = 52 

A,e 1.13 (0.15) 
5 = 0.17 

1.37 (0.01) 
r = 0.31 

0.63 (0.49) 
5 = 0.10 

1.35 (0.05) 
r = 0.27 

≥ 18 ye&56 30) 1.74 (0.41) 3.03 (0.03) 2.70 (0.21) 2.50 (0.13) 

A27-53431e75y & A).436.7y 2 = 72 2 = 72 2 = 52 2 = 52 

BMI -0.13 (0.42) 
5 = -0.10 

-0.20 (0.06) 
5 = -0.23 

0.30 (0.14) 
5 = 0.21 

0.03 (0.83) 
5 = 0.03 

BMI <-6(35e -0.61 (0.43) 
5 = -0.09 

-1.05 (0.04) 
r = -0.24 

1.96 (0.06) 
5 = 0.26 

0.02 (0.98) 
5 < 0.01 

 9e5we.,-7 .2).9.)8&06 -0.72 (0.79) -1.21 (0.50) 0.80 (0.77) -1.04 (0.62) 

 be6e .2).9.)8&06 -3.07 (0.19) -2.78 (0.07) 0.59 (0.84) -0.13 (0.95) 

C&0(80&7e) Le&2 B3)y M&66 0.15 (0.10) 
5 = 0.20 

0.01 (0.90) 
5 = 0.02 

0.15 (0.20) 
5 = 0.18 

-0.04 (0.65) 
5 = -0.06 

H.4 & W&.67 C.5(81+e5e2(e 2 = 12 2 = 12 2 = 12 2 = 12 

W&.67 (.5(81+e5e2(e -0.06 (0.70) 
5 = -0.13 

0.03 (0.73) 
5 = 0.11 

0.23 (0.36) 
5 = 0.29 

-0.09 (0.71) 
5 = -0.12 

H.4 (.5(81+e5e2(e -0.01 (0.97) 
5 = -0.01 

0.10 (0.51) 
5 = 0.21 

0.31 (0.28) 
5 = 0.34 

-0.07 (0.80) 
5 = -0.08 

L.+e67y0e 2 = 12 2 = 12 2 = 12 2 = 12 

S0ee4 (-56/)&y) -1.91 (0.49) 
5 = -0.22 

-0.56 (0.72) 
5 = -0.12 

-3.02 (0.19) 
5 = -0.40 

-1.52 (0.51) 
5 = -0.21 

60+ 1.2 6e66.326 3+ &(7.9.7y / wee/ 1.52 (0.29) 0.21 (0.80) 1.96 (0.08) 1.72 (0.12) 

A(7.9e ( >2 6e66.326 / wee/) 0.15 (0.98) -0.29 (0.94) 7.10 (0.05) 5.29 (0.14) 

S13/e) .2 4&67 1327- -0.46 (0.94) -1.55 (0.62) -0.76 (0.91) -2.64 (0.70) 

 
S.140e 0.2e&5 5e,5e66.32 &2) Pe&5632 (355e0&7.32 7e676, 4-9&08e6 6-3w2 .2 b5&(/e76. 
H.4 &2) w&.67 (.5(81+e5e2(e6 &2) 0.+e67y0e 9&5.&b0e6 we5e 320y &9&.0&b0e +35 24 
4&57.(.4&276 &7 7-e 7.1e 3+ w5.7.2,. 
Values with p < 0.05 are shown in bold. 
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T&b0e 4. U2.9&5.&b0e &663(.&7.326 be7wee2 4-y6.(&0 &2) 0.+e67y0e 9&5.&b0e6 &2) LVMI &2) (IMT, 
675&7.+.e) by ,e2)e5. 
 
  M&0e Fe1&0e 

C-&5&(7e5.67.( LVMI (-e.,-72.7) (IMT LVMI (-e.,-72.7) (IMT 

A,e 2 = 69 2 = 68 2 = 51 2 = 50 

A,e -0.244 (0.66) 
5 = -0.055 

-0.008 (0.33) 
5 = -0.119 

0.019 (0.97) 
5 = 0.005 

- 0.007 (0.43) 
5 = -0.114 

≥ 18y3 0.895 (0.53) -0.034 (0.09) -0.297 (0.80) -0.014 (0.50) 

A27-53431e75y & 
A).436.7y 2 = 69 2 = 68 2 - 52 2 = 52 

BMI 0.657 (0.00) 
r = 0.78 

-0.001 (0.49) 
5 = -0.085 

0.171 (0.15) 
5 = 0.205 

< 0.000 (0.96) 
5 = -0.007 

BMI <-6(35e 3.072 (0.00) 
r = 0.718 

-0.004 (0.55) 
5 = -0.074 

0.949 (0.09) 
5 = 0.241 

0.004 (0.71) 
5 = 0.054 

O9e5we.,-7 .2).9.)8&06 -0.031 (0.99) 0.041 (0.16) 2.334 (0.07) 0.021 (0.41) 

Obe6e .2).9.)8&06 8.163 (0.00) -0.017 (0.43) 1.277 (0.44) -0.018 (0.52) 

C&0(80&7e) Le&2 B3)y 
M&66 

0.239 (0.00) 
r = 0.487 

0.001 (0.44) 
5 = 0.095 

-0.050 (0.46) 
5 = -0.105 

< 0.001 (0.94) 
5 = 0.011 

H.4 & W&.67 
C.5(81+e5e2(e 2 = 12 2 = 12 2 = 12 2 = 12 

W&.67 (.5(81+e5e2(e 0.021 (0.80) 
5 = 0.081 

< 0.001 (0.61) 
5 = 0.162 

-0.007 (0.96) 
5 = -0.014 

0.001 (0.48) 
0.229 

H.4 (.5(81+e5e2(e 0.026 (0.85) 
5 = 0.06 

0.001 (0.63) 
5 = 0.156 

0.040 (0.83) 
5 = 0.066 

< 0.001 (0.85) 
0.063 

L.+e67y0e 2 = 12 2 = 12 2 = 12 2 = 12 

S0ee4 (-56/)&y) -0.850 (0.58) 
5 = -0.179 

-0.031 (0.07) 
5 = -0.538 

0.086 (0.95) 
5 = 0.019 

-0.015 (0.23) 
5 = -0.378 

60+ 1.2 6e66.326 3+ 
&(7.9.7y / wee/ 1.460 (0.04) 0.012 (0.21) 1.217 (0.09) 0.001 (0.89) 

A(7.9e (>2 6e66.326 / 
wee/) 2.128 (0.57) 0.075 (0.07) 5.187 (0.01) -0.007 (0.78) 

S13/e) .2 4&67 1327- -1.713 (0.65) -0.045 (0.31) 2.669 (0.54) --- 

 
 
S.140e 0.2e&5 5e,5e66.32 &2)  e&5632 (355e0&7.32 7e676, 4-9&08e6 6-3w2 .2 b5&(/e76.  
H.4 &2) w&.67 (.5(81+e5e2(e6 &2) 0.+e67y0e 9&5.&b0e6 we5e 320y &9&.0&b0e +35 24 
4&57.(.4&276 &7 7-e 7.1e 3+ w5.7.2,. 
Values  ith p < 0.05 are sho n in bold. 
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T ble 5. M1l0(2 .( ble  //-c( 0(-,/ be03ee, /elec0ed 2 .( ble/  ,d LVMI  ,d cIMT, /0. 0(f(ed b4 24-h-1., d 40(me,  ,d ,(gh00(me BP. 
 
5A. 24-hour BP 
 

V .( ble / LVMI (h02.7) β SE P Ad)1/0ed R2 
 

V .( ble / cIMT ( 2g) β SE P Ad)1/0ed R2 
24-hour SBP (n = 89)         

 
          

24-h-1. SBP 0.04 0.05 0.42   
 

24-h-1. SBP < 0.01 < 0.01 0.00   
BMI5 3.07 0.47 0.00   

 
BMI5 -0.01 0.01 0.25   

Age 0.3 0.32 0.35   
 

Age -0.01 0.01 0.06   
LBM -0.11 0.06 0.05   

 
LBM < 0.01 < 0.01 0.38   

Ge,de. -1.33 0.99 0.18   
 

Ge,de. < 0.01 0.02 0.82   
        0.326 

 
        0.120 

24-hour DBP (n = 89)         
 

          
24-h-1. DBP -0.05 0.07 0.43   

 
24-h-1. DBP < 0.01 < 0.01 0.04   

BMI5 2.98 0.47 0.00   
 

BMI5 -0.01 0.01 0.19   
Age 0.41 0.33 0.22   

 
Age -0.01 0.01 0.07   

LBM -0.10 0.06 0.08   
 

LBM < 0.01 < 0.01 0.13   
Ge,de. -1.23 0.99 0.22   

 
Ge,de. < 0.01 0.02 0.80   

        0.326 
 

        0.036 
 
 
5B. Daytime BP 
 
V .( ble / LVMI (h02.7) β SE P Ad)1/0ed R2 

 
V .( ble / cIMT ( 2g) β SE P Ad)1/0ed R2 

Daytime SBP (n = 97)         
 

          
D 40(me SBP 0.04 0.04 0.34   

 
D 40(me SBP < 0.01 < 0.01 0.00   

BMI5 2.95 0.45 0.00   
 

BMI5 -0.01 0.01 0.15   
Age 0.38 0.30 0.21   

 
Age -0.01 0.01 0.15   

LBM -0.12 0.05 0.03   
 

LBM < 0.01 < 0.01 0.21   
Ge,de. -1.23 0.96 0.20   

 
Ge,de. 0.02 0.02 0.40   

        0.320 
 

        0.114 
Daytime DBP (n = 97)         

 
          

D 40(me DBP < 0.00 0.06 0.98   
 

D 40(me DBP < 0.01 < 0.01 0.02   
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BMI4 2.91 0.46 0.00   
 
BMI4 -0.01 0.01 0.12   

Age 0.40 0.31 0.20   
 
Age -0.01 0.01 0.13   

LBM -0.12 0.05 0.03   
 
LBM < 0.01 < 0.01 0.08   

Gende/ -1.27 0.96 0.19   
 
Gende/ 0.01 0.02 0.45   

        0.314 
 
        0.314 

 
 
5C. Nighttime BP and nighttime dipping 
 
Va/(able / LVMI (h12.7) β SE P Ad)201ed R2 

 
Va/(able / cIMT (a3g) β SE P Ad)201ed R2 

Nigh  ime SBP (n = 95)         
 

          
N(gh11(me SBP < 0.00 0.05 0.91   

 
N(gh11(me SBP < 0.01 < 0.01 0.09   

BMI4 2.76 0.46 0.00   
 
BMI4 -0.01 0.01 0.12   

Age 0.47 0.32 0.15   
 
Age -0.01 0.01 0.18   

LBM -0.08 0.06 0.21   
 
LBM < 0.01 < 0.01 0.38   

Gende/ -0.74 1.00 0.46   
 
Gende/ 0.01 0.02 0.71   

        0.327 
 
        0.019 

Nigh  ime DBP (n = 95)         
 

          
N(gh11(me DBP -0.05 0.07 0.46   

 
N(gh11(me DBP < 0.00 < 0.01 0.99   

BMI4 2.76 0.46 0.00   
 
BMI4 -0.02 0.01 0.09   

Age 0.54 0.33 0.10   
 
Age -0.01 0.01 0.38   

LBM -0.08 0.06 0.19   
 
LBM < 0.01 < 0.01 0.29   

Gende/ -0.74 1.00 0.47   
 
Gende/ 0.01 0.02 0.74   

        0.331 
 
        -0.012 

Nigh  ime Dip (n = 95)         
 

          
N(gh11(me D(. ( /N) 2.55 1.02 0.01   

 
N(gh11(me D(. ( /N) -0.01 0.02 0.72   

BMI4 3.19 0.45 0.00   
 
BMI4 -0.01 0.01 0.12   

Age 0.35 0.3 0.25   
 
Age -0.01 0.01 0.10   

LBM -0.12 0.05 0.03   
 
LBM < 0.01 < 0.01 0.09   

Gende/ -1.36 0.95 0.16   
 
Gende/ 0.01 0.02 0.68   

        0.371 
 
        0.010 

 
M2l1(.le l(nea/ /eg/e00(-n0. Values wi h p < 0.05 are shown in bold.
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F/-74e A1. S).ed70e 3, QUALIT&-BP 8/5/6 d'y 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T'(0e A2. C344e0'6/325 (e69ee2 )'4d/') 1e'574e5 '2d d'y6/1e SBP & DBP, 564'6/,/ed (y -e2de4. 
 
 
  M'0e Fe1'0e 
C.'4')6e4/56/) D'y6/1e SBP D'y6/1e DBP D'y6/1e SBP D'y6/1e DBP 
Cardiac Geometry 2 = 62 2 = 62 2 = 48 2 = 48 
LVMI (.e/-.62.7) 4 = -.09 4 = -.22 4 = .27 4 = .13 
LVMI (BSA) 4 = .24 4 = .06 4 = .16 4 = .05 
LVMI (LBM) 4 = .20 4 = .10 4 = .09 4 = .07 
LVIDd 4 = .22 4 = -.12 4 = .13 4 = -.12 
LVPWd 4 = .16 4 = .05 r = .35 4 = .17 
IVSd 4 = .08 4 = .02 4 = .23 4 = .04 
A  r = .27 4 = .23 4 = .19 4 = .14 
LA 4 = -.01 4 = -.13 4 = .18 4 = -.04 
Be6' S6/,,2e55 4 = .10 4 = .21 r = .29 r = .38 
)IMT '8- r = .32 4 = .09 r = .36 r = .39 
)IMT 1'x r = .29 4 = .12 4 = .27 4 = .26 
Cardiac Function         
EF (6e/).) 4 = .11 4 = .15 4 = .05 4 = .03 
MV E/A r = .34 4 = -.04 4 = -.01 4 = -.17 
E/e' 0'6 4 = .05 4 = -.03 4 = .17 4 = .09 
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Ta&.) A3. C122).a4-103 &)47))0 'a2(-a' /)a352)3 a0( 0-g,44-/) SBP & DBP, 342a4-f-)( &9 
g)0()2. 
 
  Ma.) F)/a.) 
C,a2a'4)2-34-' N-g,44-/) SBP N-g,44-/) DBP N-g,44-/) SBP N-g,44-/) DBP 
Cardiac Geometry 0 = 53 0 = 53 0 = 43 0 = 43 
LVMI (,)-g,42.7) 2 = -.11 2 = -.13 2 = .19 2 = .01 
LVMI (BSA) 2 = .19 2 = .07 2 = .00 2 = -.16 
LVMI (LBM) 2 = .08 2 = .02 2 = .01 2 = -.07 
LVID( 2 = .21 2 = -.04 2 = -.07 r = -.33 
LVPW( 2 = .25 2 = .14 2 = .20 2 = .05 
IVS( 2 = .13 2 = .09 2 = .06 2 = -.13 
A  r = .28 r = .34 2 = .03 2 = -.11 
LA 2 = .12 2 = .06 2 = -.08 2 = -.28 
B)4a S4-ff0)33 2 = .16 2 = .17 r = .31 2 = .21 
'IMT a6g 2 = .22 2 = -.06 2 = .05 2 = .03 
'IMT /a8 2 = .22 2 = .02 2 = .10 2 = .01 
Cardiac Function         
EF (4)-',) 2 = .09 2 = .08 2 = -.16 2 = -.16 
MV E/A 2 = .12 2 = -.20 2 = .10 2 = -.11 
E/)' .a4 2 = -.16 2 = -.16 2 = .11 2 = .08 

 
 
 
 
Ta&.) A4. C122).a4-103 &)47))0 'a2(-a' /)a352)3 a0( 'a35a. SBP& DBP, 342a4-f-)( &9 g)0()2. 
 
  Ma.) F)/a.) 
C,a2a'4)2-34-' Ca35a. SBP Ca35a. DBP Ca35a. SBP Ca35a. DBP 
Cardiac Geometry 0 = 12 0 = 12 0 = 13 0 = 13 
LVMI (,)-g,42.7) 2 = .26 2 = -.37 2 = .38 2 = .13 
LVMI (BSA) 2 = .19 2 = -.23 2 = .17 2 = -.07 
LVMI (LBM) 2 = .05 2 = -.31 2 = .06 2 = -.15 
LVID( 2 = .05 2 = -.07 2 = .39 2 = .28 
LVPW( 2 = .49 2 = -.05 2 = .48 2 = .32 
IVS( r = .67 2 = .31 2 = .08 2 = -.19 
A  2 = -.36 2 = -.21 2 = .48 2 = .52 
LA 2 = .07 2 = -.24 2 = .36 2 = .30 
B)4a S4-ff0)33 2 = -.08 2 = .11 2 = .17 2 = .24 
'IMT a6g r = .68 2 = .45 2 = -.12 2 = .02 
'IMT /a8 2 = .46 2 = .45 2 = -.31 2 = -.04 
Cardiac Function         
EF (4)-',) 2 = .06 2 = -.28 2 = -.13 2 = .03 
MV E/A 2 = .06 2 = .03 2 = -.13 2 = -.30 
E/)' .a4 2 = -.15 2 = -.19 2 = .11 2 = .14 
 
 
Value  with p < 0.05 are  hown in bold. 
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5.3 Post-reflections for manuscript 3 
 
Our findings regarding the adiposity-LVMI and BP-cIMT relationships are important, as they 

suggest that perhaps cIMT should be considered a useful measure of BP outcomes in clinical 

care. However, cIMT is harder to measure accurately and incorporating it into common clinical 

practice would re uire a significant amount of knowledge translation strategies. 

Also, in order to use LVM in-clinic and compare the values of various patients, LVM 

must be scaled properly; there are several scaling methodologies that have different strengths and 

yield different results. Future research should thoroughly compare the LVMI scaling methods, 

and determine which is the most appropriate for use in the pediatric population. 

 
 
 
 
 
 
 
 
 
 



Chapter 6: Conclusions 

Hy.er2e,1i-, a,d .re-hy.er2e,1i-, i, ad3l21 are diag,-1ed acc-rdi,g 2- BP le4el1 2ha2 ha4e  ee, 

1h-5, 2-  e a11-cia2ed 5i2h e,d--rga, damage [1]. H-5e4er, i, .edia2ric .-.3la2i-,1, 

hy.er2e,1i-, i1 defi,ed  a1ed -, ,-rma2i4e 4al3e1, 5i2h 2he 852h a,d 952h .erce,2ile1 31ed a1 2he 

2hre1h-ld1 f-r .re-hy.er2e,1i-, a,d hy.er2e,1i-,, re1.ec2i4ely. We c-,2e,d 2ha2 i2 5-3ld  e 

m-re cli,ically rele4a,2 a,d m-re acc3ra2e 2- 31e a, -32c-me- a1ed defi,i2i-,, 1imilar 2- ad3l21, 

5herei, hy.er2e,1i-, 2hre1h-ld1 are 2ied 2- e,d--rga, damage. 

 O32c-me- a1ed hy.er2e,1i-, defi,i2i-,1 m312  e age-, 1ex-, a,d .-11i ly race-1.ecific, a1 

2h-1e 4aria le1 are ),-5, 2- crea2e di4erge,ce1 i, BP [2, 3]. If -32c-me- a1ed hy.er2e,1i-, 

defi,i2i-,1 are crea2ed a,d circ3la2ed am-,g .hy1icia,1, a diag,-1i1 -f hy.er2e,1i-, 5-3ld  e 

m-re mea,i,gf3l f-r .hy1icia,1, a,d 5-3ld all-5 f-r a 12a,dardi8ed a..r-ach 2- 2rea2i,g .a2ie,21 

5i2h ele4a2ed BP. Ul2ima2ely, i2 5-3ld 2ra,1la2e i,2-  e22er care f-r .edia2ric .a2ie,21, a,d red3ce 

2he ri1) 2ha2 2hey de4el-. 1ig,ifica,2 life-2hrea2i,g e,d--rga, damage.  

T-  egi, 2- f-rm3la2e 13ch defi,i2i-,1 req3ire1 25- 2hi,g1: (1) 2- 3,der12a,d 2he fac2-r1 

2ha2 c-,2ri 32e 2- ele4a2ed BP a2 differe,2 2ime .-i,21 2hr-3gh-32 childh--d a,d ad-le1ce,21, a,d 

(2) 2- de2ermi,e 5hich BP le4el1 i,d3ce -rga, damage. O3r QUALITY a,d QUALITY-BP 

123die1 5ere im.-r2a,2 12e.1 2-5ard1  -2h -f 2h-1e - (ec2i4e1. I, 2he f-rmer 123dy, 2he 

.ar2ici.a,21 had a2 lea12 -,e - e1e .are,2, ma)i,g 2hem a2 ri1) f-r de4el-.i,g hy.er2e,1i-,. 

While di1.r-.-r2i-,a2ely high .erce,2age1 -f .ar2ici.a,21 5ere - e1e -r -4er5eigh2, 4ery fe5 

5ere ac23ally hy.er2e,1i4e. Thi1 c-,12rai,ed 31 2- 2he 31e -f BP a1 a c-,2i,3-31 -32c-me, 

i,12ead -f ha4i,g a  i,ary hy.er2e,1i-, 4aria le, ma)i,g -3r re13l21 a le 2- .redic2 BP m-re 

1.ecifically,  32 le11 cli,ically rele4a,2. There are a ,3m er -f fac2-r1 a11-cia2ed 5i2h BP, 1-me 

ex.ec2ed, 1-me 3,ex.ec2ed. Adi.-1i2y i1 5ell-),-5, 2- c-,2ri 32e 2- BP, 2hr-3gh  -2h direc2 

a,d i,direc2 mecha,i1m1 [4-8] [9], h-5e4er -2her fac2-r1 13ch a1 familiali2y are le11 5ell 

3,der12--d (e1.ecially, a1 i, -3r 123dy, 5he, 2he 12re,g2h -f familiali2y a11-cia2i-,1 differ1 

 e25ee, 2he m-2her a,d 2he fa2her). F3r2her, 5e f-3,d 2ha2 1eemi,gly i,,-c3-31 4aria le1, 13ch 

a1 5ha2 1ea1-, i2 i1, c-3ld i,fl3e,ce .a2ie,2 BP. The1e fac2-r1 1h-3ld  e ),-5, 2- .hy1icia,1, 1- 

2ha2 2hey ca, mi,imi8e fal1e diag,-1e1 -f hy.er2e,1i-,. Al1- 2he .re1e,ce -f -,e -r m-re ri1) 

fac2-r1 i, a .a2ie,2 1h-3ld 2rigger i,crea1ed 13r4eilla,ce -f 2he .a2ie,291 BP a2 f-ll-5-3. 

a..-i,2me,21. I,2ere12i,gly, 2he fac2-r1 cha,ged de.e,di,g -, 2he .a2ie,291 age. M-re c-,cl31i4e 

2re,d1 5ill  e 1ee, -,ce 2he 4i1i2 3 da2a i1 a4aila le f-r a,aly1i1.  



� ����

 I/ the QUALIT -BP stud:, we c0/side3ed the 0the3 side 0( the e2uati0/: the ass0ciati0/s 

betwee/ BP a/d ca3diac da.a)e i/ ad0-esce/ts. We (0u/d that b0th BMI; a/d LBM we3e 

si)/i(ica/t-: ass0ciated with LVMI, a/d BP was si)/i(ica/t-: ass0ciated with cIMT. LVMI a/d 

cIMT a3e i.103ta/t i/dicat03s 0( ca3diac 1ath0-0):, a/d a3e 13edictive 0( (utu3e ca3diac eve/ts 

a/d .03ta-it:. Whi-e BMI; is easi-: ca-cu-ated, LBM was 13evi0us-: asce3tai/ab-e 0/-: b: 

c0.1-icated 130cedu3es. We a11-ied e2uati0/-de3ived LBM a/d i/ the (utu3e, I wi-- 1e3(03. a 

va-idati0/ stud: usi/) V1 a/d V2 data t0 c0.1a3e e2uati0/-de3ived LBM t0 DEXA-de3ived 

LBM. These 3esu-ts ca/ a-s0 be used t0 di3ect 1atie/t ca3e; ad0-esce/ts wh0 13ese/t with 

excessive BMI;, LBM, 03 BP sh0u-d u/de3)0 ech0ca3di0)3a.s a/d/03 ca3diac sc3ee/i/). Whi-e 

this 1ath 0( ca3e is a-3ead: 3ec0..e/ded (03 e-evated BP, it is /0t :et sta/da3d whe/ t3eati/) 

0bese 1atie/ts. A (utu3e cha--e/)e is t0 de(i/e what is “excessive” (03 each 0( th0se (act03s i/ 

3e-ati0/ t0 ca3diac .easu3es. I/ additi0/, studies sh0u-d eva-uate whethe3 0the3 (act03s i/(-ue/ce 

ca3diac )e0.et3: at ea3-ie3 ti.es i/ chi-dh00d. 

 The -ite3atu3e 3eview (Cha1te3 3) 3evea-ed that acc03di/) t0 s0.e studies, the3e .a: be 

a/ i/de1e/de/t 3e-ati0/shi1 betwee/ BP a/d LVMI. This is c0330b03ated i/ the QUALIT -BP 

stud:, i/ which BP d0es /0t e.e3)e as a si)/i(ica/t-: 13edict03 (03 e-evated LVM. Ou3 3eview 

a-s0 hi)h-i)hted the /u.e30us (act03s that .a: i.1act the BP-LVM 3e-ati0/shi1. Futu3e 3esea3ch 

sh0u-d dete3.i/e the ca1acit: (03 each 0( the va3iab-es discussed t0 i/de1e/de/t-: c0/t3ibute t0 

LVMI i/ :0uth. 

 The U.S. P3eve/tative Se3vices Tas, F03ce is 0110sed t0 the i.1-e.e/tati0/ 0( 

ubi2uit0us sc3ee/i/) (03 BP i/ chi-d3e/ [10]. We ,/0w (30. studies 0( 0the3 diseases, such as 

c0-03ecta- ca/ce3, that 13eva-e/t sc3ee/i/) ca/ be a/ e((ective 13eve/tative t00- i/ at-3is, 

101u-ati0/s [10]. The3e is a.1-e evide/ce, i/ this thesis a/d i/ the sch0-a3-: -ite3atu3e that 

e-evated BP i/ :0uth is ass0ciated with 1003 sh03t- a/d -0/)-te3. 0utc0.es. I/ additi0/, 

.edicati0/s a3e avai-ab-e that ca/ c0/t30- BP with0ut i/duci/) si)/i(ica/t adve3se e((ects. S0, 

whi-e u/ive3sa- sc3ee/i/) .a: be i/e((icie/t, ta3)eted sc3ee/i/) sh0u-d be ex1a/ded b30ad-: t0 

i/c-ude 1atie/ts wh0 13ese/t with a/: 0( the estab-ished 3is, (act03s (03 h:1e3te/si0/.  
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