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��@ABCDA EFGBHCIIJK LJMFGCKA IG NCAD@ADMA O KJMLP QIIA BAIR@A IG SB�LADTA O IUVLLAHNI�A WA TA LJCB WA

XADCL YABBCDZ MD WAL [JDWGKAMBL AK GDTCAD SB�LCWADK WM E\E]P ��@ABCDA EFGBHCIIJK B�@RIA ^KBA

HGCDKADGDK SIML O IUGCLA WGDL LG [JDTKCJDP �G WAM_CRHA GDD�A WA SB�LCWADTA LA SGLLA NCAD AK AIIA

GSSBC@JCLA TFG`MA aJMB MD SAM SIML IAL LS�TC[CTCK�L WA IG DGKGKCJDZ BASB�LADKA IA TIMN AK TbKJCA

DGcAMBdLAeL AK SGBADKL G@AT SIGCLCBP QIIA GKKGTFA WA IUCHSJBKGDTA GM_ TJDKGTKL `MUAIIA G SM �IGBcCB IJBL WAL

EFGHSCJDDGKL fJHGDWLZ HGDC[ALKGKCJD Jg AIIA G J[[CTC� TJHHA aMcA @CBGcAP ��@ABCDA EFGBHCIIJK GWBALLA

�cGIAHADK LAL [�ICTCKGKCJDL GM_ DGcAMBdLAeL WM cBJMSA hGLKABLZ IAL`MAIL JDK HGcDC[C`MAHADK BASB�LADK�

IA E\E] GM_ EFGHSCJDDGKL LMCLLAL IA iAAjADW WABDCAB O kABDAZ AD BAHSJBKGDK LAClA SIGTAL LMB IA

SJWCMHP EUALK MD NAI A_AHSIA SJMB IAL SIML aAMDALP

��@ABCDA EFGBHCIIJK GDDJDTA `MA TFGTMDA WAL SABLJDDAL SB�LADKAL TA LJCB ALK SBC�A WA LCcDAB MD WAL

ICLKAL WA SB�LADKAL O WCLSJLCKCJDP mAL LTBMKGKAMBL LJDK ADLMCKA W�LCcD�L AK IG SGBKCA J[[CTCAIIA SAMK

TJHHADTABP
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nopoqr stpuv  

mJBL WA IG BADKB�A wxyzZ IA cBJMSA { QLSJCBL | LA TJHSJLGCK WA } [CIIAL AK WUGMKGDK WA cGB~JDLP mAL ADKBGC�

DAHADKL JDK �K� LMC@CL G@AT GLLCWMCK� WMBGDK KJMKA I�GDD�A O BGCLJD WA KBJCL L�GDTAL AD HJ�ADDA SGB

LAHGCDAP mAL DGcAMBdLAeL JDK HJDKB� WA IG HJKC@GKCJDZ WA IG WCLSJDCNCICK� AK JDK [GCK SBAM@A W�MD KBG@GCI

TJDLKGDKP EAKKA GKKCKMWA G SABHCL O SIMLCAMBL W�ADKBA AM_ WUCDK�cBAB TAKKA LGCLJD MD cBJMSA WA DC@AGM

LMS�BCAMBZ SIML GWGSK� O IAMBL SBJcBRLP

V IG BADKB�A wxy�Z IA cBJMSA {QLSJCBL| LA TJHSJLA WA y� DGcAMBdLAeL G@AT I�GBBC@�A WAL HAHNBAL CLLML

WM cBJMSA {YB��TJHS�KCKCJD|Z WJDT AD �@JIMKCJD AK AD SFGLA WUGWGSKGKCJD O MD DC@AGM LMS�BCAMBP mAMB

CDK�cBGKCJD G �K� [GTCICK�A SGB IAL {GDTCADL| WM cBJMSAP �C_ L�GDTAL WUADKBGCDAHADK LJDK SBJSJL�ALZ WJDK

KBJCL JNICcGKJCBALP mUGHNCGDTA ALK SBJSCTA O MD NJD KBG@GCI AK [G@JBCLA IA BADWAHADK AK IAL SBJcBRLP XAL

SAB[JBHGDTAL KBRL ADTJMBGcAGDKAL JDK �K� TJDLKGK�AL IJBL WM B�TADK HAAKCDc WM TIMNP

��B�H� ADTJMBGcA IAL DGcAMBdLAeL O SABL�@�BAB WGDL IAMBL A[[JBKL G[CD `MA IAL B�LMIKGKL LJCADK TAKKA

GDD�A �cGIAHADK WA NJDDA [GTKMBAP XA IG NJDDA @JIJDK�Z WA IUCD@ALKCLLAHADK AK WM L�BCAM_ GM LAB@CTA WA

IAMBL TGSGTCK�LZ @JCIO IG BATAKKA WM LMTTRLP

������� ������ SBADW ADLMCKA IG SGBJIA G[CD WA WJDDAB MD B�LMH� LMB IAL GMKBAL cBJMSAL WA TJHS�KCKCJDP

EJDTABDGDK IA cBJMSA QICKAZ TA [MK SJMB QKCADDA IG SBAHCRBA LGCLJD G@AT MD @BGC cBJMSA WA LASK

DGcAMBdLAeL `MC LJMFGCKGCADK L�ADKBGCDAB WGDL MD NMK WA SAB[JBHGDTAP mA W�NMK WA IG LGCLJD G HJDKB� WA

NJDDAL SAB[JBHGDTALZ HGCL SBJcBALLC@AHADK IG HJKC@GKCJD G TFMK�P �D DGcAMB G W�H�DGc�Z SMCL SJMB



�

WC@ABLAL BGCLJDLZ dLTJIGCBAZ GMKBAL GTKC@CK�Le SIMLCAMBL GMKBAL DGcAMBdLAeL WM cBJMSA JDK AM WAL WC[[CTMIK�L

O LA HGCDKADCB O TCD` ADKBGCDAHADKL SGB LAHGCDAP EA HCDCHMH ALK BGSCWAHADK WA@ADM MDA TJDKBGCDKA

SJMB IG HGaJBCK� WAL DGcAMBdLAeL WM cBJMSA QICKAP EAIG G SBJ@J`M� WAL WCLLADLCJDL WGDL IA BGSSJBK O

I�ADKBGCDAHADK ADKBA TAM_ `MC BALSATKGCADK IAL TCD` ADKBGCDAHADKL AK TAM_ LJMFGCKGCADK @ADCB DGcAB HGCL

LGDL NMK WA SAB[JBHGDTAP EAL WC[[CTMIK�L JDK @M IAMB GSJc�A WMBGDK IA TGHS WA [�@BCAB O hGIGcG G@AT MDA

SGBKCA WAL DGcAMBdLAeL SB�LADKL LGDL IUJNaATKC[ BA`MCL IJBL MD TGHS W�ADKBGCDAHADK CDKADLC[P m�CDKADLCK� WA

IG LAHGCDA G SABHCL GM_ DGcAMBdLAeL WA LA BADWBA TJHSKA WA IG B�GICK� WA IAMBL SAB[JBHGDTAL

TFBJDJH�KBC`MAL AK WUCWADKC[CAB IG WCHADLCJD SABLJDDAIIA `MUCHSIC`MA @JMIJCB L�ADKBGCDAB KJML IAL aJMBL

SJMB ^KBA WGDL IG HACIIAMBA SAB[JBHGDTA SJLLCNIAP V IG LMCKA WA TA TGHSZ IA E\E] D�G SGL SGBKCTCS� GM

EFGHSCJDDGKL LMCLLAL KJMKAL TGK�cJBCAL H^HA LC WAM_ DGcAMLAL G@GCADK JNKADM IAL KAHSL ICHCKAP V

TJHSKAB WM HJCL W�G@BCIZ IU�KGK WUALSBCK WAL DGcAMBdLAeL G TFGDc�P EAM_�TC DA @ADGCADK SIML GM_

ADKBGCDAHADKL SGB TJDKBGCDKA WA HCDCHMH BA`MCLZ HGCL HGaJBCKGCBAHADK WGDL IA NMK WA DGcAB AK WA

L�ADKBGCDAB SJMB MD JNaATKC[P mAL EFGHSCJDDGKL fJHGDW QK� Jg KJML IAL HAHNBAL WA TA cBJMSA �KGCADK

SB�LADKL [MK MD LMSAB iAAjADW WA TJHS�KCKCJD G@AT WA NJDDAL SAB[JBHGDTALP EABKGCDL JDK B�MLLC WAL

`MGIC[CTGKCJDL SJMB IAL EFGHSCJDDGKL LMCLLAL WU�K� AK W�GMKBAL LA LJDK KBRL [JBKAHADK BGSSBJTF�L WAL

KAHSL ICHCKAP EAIG G SABHCL WA KABHCDAB I�GDD�A LMB MD LADKCHADK KBRL SJLCKC[P �MB IAL `MGKBA DGcAMBdLAeL

`MGIC[C�dAeL GM_ EFGHSCJDDGKL LMCLLALZ WAM_ � JDK SGBKCTCS� IJBL WM EFGHSCJDDGK �SAD W��K� O VGBGMP

YJMB IA cBJMSA EJHS�KCKCJDZ TJHSJL� WA LC_ DGcAMBdLAeLZ I��@JIMKCJD WM DJHNBA W�ADKBGCDAHADKL

HCDCHMH WA WAM_ O KBJCL G �K� KBRL N�D�[C`MAP EABKGCDL JDK SGBKCTCS� GM TGHS WA hGIGcGZ GM_

EFGHSCJDDGKL BJHGDWL AK LMCLLALP \JIGD AK �GBGF JDK A[[ATKM� MD A_TAIIADK TGHS W�ADKBGCDAHADK O

hGIGcG AK �GHCG G B�GICL� IAL `MGIC[CTGKCJDL LMB KJML IAL �xH GM_ EFGHSCJDDGKL �MCLLAL AK H^HA LMB MD

yxxH dSBAL`MA WM WAHC�[JDW SJMB AIIAeP QKCADDA GWBALLA MD SAKCK BAHABTCAHADK O ECIcCG kADJCK AK O

WCLKGDTA GM_ ADKBGCDAMBL SB�LADKL O TA EFGHSCJDDGK SJMB LU^KBA JTTMS�LZ IA @ADWBAWC AK LGHAWCZ WAL

KBJCL DGcAMBdLAeL WM E\E] TGB TAKKA HGDC[ALKGKCJD G TJ�DTCW� G@AT IG DGCLLGDTA WA LJD LATJDW [CILP mAL

CDLKBMTKCJDL SJMB IG TJHS�KCKCJD G@GCADK �K� WJDD�ALZ HGCL CI DUALK SGL �@CWADK WA SGBKCTCSAB O MD

TFGHSCJDDGK LGDL LJD ADKBGCDAMB

YJMB IA cBJMSA YAB[ATKCJDDAHADKZ CI � G AM HJCDL W�GBBC@�AL `MA IAL GMKBAL GDD�ALP mA cBJMSA YB��

TJHS�KCKCJD TJHSJL� WA FMCK DGcAMBdLAeL �KGCK WUMD A_TAIIADK DC@AGMP �JML TAL DGcAMBdLAeL JDK SGBKCTCS�

GM_ WC[[�BADKAL �KGSAL �CWL AK ]MKMBG G@AT ADKFJMLCGLHAP �IdAIIAeL �KGCADK �cGIAHADK SB�LADKdAeL IJBL WM

TGHS HMIKCLSJBK AK�JM GM TGHS WA SBCDKAHSL O VC_�IAL�kGCDLP �MSAB TGHS W�ADKBGCDAHADK Jg �GWA

XJDlGIIGlZ GDTCADDA DGcAMLA WM E\E]Z G GSSJBK� LJD GLLCLKGDTA SJMB IAL ADKBGCDAHADKL GCDLC `MA SJMB

IAL GDCHGKCJDL A_KBG�LSJBKC@ALP QKCADDA BAHABTCA �GWA SJMB LJD CD@ALKCLLAHADK O TAKKA JTTGLCJDP

YJMB IA cBJMSA hGLKABLZ IA SGLLGcA O KBJCL ADKBGCDAHADKL SGB LAHGCDAZ G@AT IA BGaJMK WM HABTBAWC HGKCD

G NCAD �K� LMC@CP �I � G B�cMICRBAHADK WC_ O `MCDlA DGcAMBL LMB TAK ADKBGCDAHADKP YIMLCAMBL DGcAMBdLAeL JDK

SGBKCTCS� GM EFGHSCJDDGK LMCLLA hGLKABL AK O WUGMKBAL TJHS�KCKCJDLP

������� �����  � �������� ¡������� ������¢

XA DJM@AGM_ HJDCKAMBL JDK �K� [JBH�L £ �GBGF XM[JMBZ EFCGBG kJKKGBCZ VBKFMB kJJDZ QWJD ¤GaWGZ

mAJDJBG ¤GaWGP ¥MGKBA SGBHC AM_ LJDK W�LJBHGCL GTKC[L AK BAHSIGTADK TAM_ `MC JDK GBB^K� TAKKA GDD�A £

EFGBIJKKA XJDlGIIGlZ QWJMGBW ¤ACDjAIZ fGj�G hCIAWZ mGAKCKCG hGALGDJ AK h�IGDCA hJDKGDGBCP

mAL A[[ATKC[L WA IUQTJIA WA DGKGKCJD LJDK LKGNIAL SMCL`MA KJML IAL cBJMSAL LJDK `MGLCHADK TJHSIAKL

TFG`MA LAHALKBAP �D DJM@AGM cBJMSA WA SGICAB W�NMKGDK G �K� TB�� IA HGBWC LJCB TA `MC SABHAK

W�LJBHGCL WUG@JCB WAM_ aJMBL WC[[�BADKL SJMB TFG`MA SGICABP mG B�SGBKCKCJD ALK GCDLC [GTCICK�A IJBL WAL

CDLTBCSKCJDLZ DJKGHHADK SJMB IAL SGBADKL G�GDK SIML WUMD AD[GDK CDLTBCKP

mA DC@AGM WA SBJcBALLCJD WAL AD[GDKL ALK NJDP QKCADDA BAHABTCA IAL HJDCKAMBdBCTAeL SJMB IAMB KBG@GCIP

������� ¦§�¨©ª«���¬�« §�­ª� §�¬«�® �¯�° ���¯��±²� ¡³��´�� µ����¶�¢

m�A[[ATKC[ WM E\ mG EFGM_�WA�]JDWL �KGCK AD I�cRBA NGCLLA d�yxe G@AT z· DGcAMBdLAeL d�x G@AT ICTADTA AK w·

LGDLe WMBGDK IG LGCLJD wxyz�wxy�P mG TJIIGNJBGKCJD QKCADDA EG@JCL AK ��B�H� YCBAL ALK KJMaJMBL GMLLC

N�D�[C`MA AK SABHAK WA [G@JBCLAB IG ICGCLJD ADKBA I�QTJIA WA \GKGKCJD AK IG LATKCJD EJHS�KCKCJDP



¸

mAL DGcAMBdLAeL WM E\E] JDK SGBKCTCS� O � TGHSL dEW]Z �JBBAHJICDJL dQ�Ye AK VC_�IAL�kGCDL d]fVee AK SBCL

SGBK O �y TJDTJMBL dw} A_KABDALZ � CDKABDALeP mA TIMN G JBcGDCL� IG y�
¹º»

�WCKCJD WA LJD HAAKCDc GDDMAIP

mA KGNIAGM WAL BATJBWL G �K� HCL O aJMB G@AT y¼ DJM@AIIAL HGB`MAL �KGNICAL SGB �GHCG kADJCKZ QWJD

¤GaWGZ �jGDWAB kJMFGHJMTFA d� TFGTMDeZ �MICA kJCIIGK dweZ hG½IIA EFGBHCIIJK AK fJHGCD kBGCIIGBW dyeP

�MCKA O SGLLGNIAHADK WA W�HCLLCJDL TFAl IAL SIML ¾c�LZ IG LGCLJD wxyz�wxy� G SJMBLMC@C LJD ALLJB WM

TbK� WAL SIML aAMDAL KGDWCL `MA IAL SIML cBGDWL JDK �@JIM� G@AT MD cBJMSA SIML BALKBACDKP VMKBA [GTKAMB

`MC G W�LG@GDKGc� IA cBJMSA QICKAZ IUQTJIA �NICcGKJCBA WA IG ¿CIIA G W�TCW� WA WMBTCB IAL TBCKRBAL WA

L�IATKCJD SJMB IAL DGcAMBdLAeL LJMFGCKGDK L�CDLTBCBA AD LSJBK�GBK��KMWAÀZ TA `MC G AM IG TJDL�`MADTA

[¾TFAMLA `M�GMTMD HAHNBA WM E\E] DUG SM JNKADCB TA LKGKMKP mAL DGcAMBdLAeL WM TIMN DA LA LJDK

TASADWGDK SGL IGCLL�L GNGKKBA AK JDK JNKADML WAL B�LMIKGKL ADTJMBGcAGDKL AK MDA BASB�LADKGKCJD GM_

DC@AGM_ B�cCJDGIZ DGKCJDGI AK �cGIAHADK CDKABDGKCJDGI dhGLKABLeP

mG SGBKCTCSGKCJD AK IAL B�LMIKGKL SBCDTCSGM_ WA IG LGCLJD [MBADK IAL LMC@GDKLP

�¯�ÁÂ������� Ã�Á�� � Ä���Å ¡ÆÇÁ¢ È É��ÊÁ��� Ë

y DGcAMB�� DGcAMLAL y� B�LMIKGKL } hYY

V TAKKA JTTGLCJDZ QWJD ¤GaWG LUALK TIGLL� O IG ·
¹º»

SIGTA WM y�xxH ICNBA AK GNGCLLA IAL BATJBWL TIMN AD

TGK�cJBCA y� GDL WM �xxH AK y�xxH ICNBAP

�¯�ÁÂ������� Ã�Á��   � ���Ê¶�Å��  ÌÍ¶� Ä���Å ¡ÆÇÁ¢ È Î��� Ë

� DGcAMBL�� DGcAMLAL �x B�LMIKGKL y¼ hYY

QWJD ¤GaWG KABHCDA O WAM_ BASBCLAL GM SCAW WM SJWCMH LMB wxxH ICNBA AK wxxH WJLP

�¯�ÁÂ������� Ã�Á��   � ���Ê¶�Å��  ÌÍ¶� Ï Ð�²��� ���Ê¶�Å��� ��Ê ¡ÇÑÁ¢ È Ò���Ó Ë

¼ DGcAMBL �� B�LMIKGKL w� hYY ¼ ]CDGIAL

V TAKKA JTTGLCJDZ �MICA kJCIIGK LUALK TIGLL�A AD yRBA SJLCKCJD GM y�xxH mCNBA AK } DJM@AGM_ BATJBWL TIMN

JDK �K� �KGNIC WJDK � SGB �jGDWAB kJMFGHJMTFA d�x�yxxH ICNBAZ �xH WJLZ TKcP y· GDLeZ w SGB �GHCG

kADJCK d�xH WJL��xH WGMSFCDZ TKcP y� GDLe SMCL y SGB �MICA kJCIIGK dy�xxH ICNBAZ TKcP yz GDLe

�¯�ÁÂ������� Î²���� Ô���� Õ����� ¡ÆÇÁ¢ È Ö���Å Ë

w DGcAMLAL ¼ B�LMIKGKL � hYY

�GHCG kADJCK G �KGNIC MD DJM@AGM BATJBW TIMNZ TKcP yz GDL GM �xH ICNBAP

�¯�ÁÂ������� Î²���� ��Ê ¡ÇÑÁ¢ È ³�Å�² Ë

y DGcAMB�w DGcAMLAL yy B�LMIKGKL � hYY

�jGDWAB kJMFGHJMTFA GH�ICJBA w BATJBWL TIMN AD TKcP y· GDL LMB �xH ICNBA AK �xH WJLP

�¯�ÁÂ������� Î²���� ×�²����� ¡ÇÑÁ¢ È Ã�Á���¯�Å� Ë

y DGcAMLA y B�LMIKGK

�¯�ÁÂ������� Î²����  �� ��²Ø� ×�²�����Ù Ú²���°������� ¡ÆÇÁ¢ È Ò� �¯�²´Û �ÛÜ�� �

mA E\E] G SGBKCTCS� G@AT y �`MCSA ]CIIAL AK y �`MCSA ÝGB~JDL GM_ ¥MGIC[CTGKCJDLP VM TIGLLAHADK DGKCJDGIZ

I��`MCSA [�HCDCDA G SJMBLMC@C LG SBJcBALLCJD SJMB IG KBJCLCRHA LGCLJD TJDL�TMKC@A AK SBADW IG �¼
¹º»

SIGTA

G@AT }�x·} SJCDKL d��z}� SKL IG LGCLJD SB�T�WADKAe LMB IAL }y �`MCSAL SGBKCTCSGDKALP m��`MCSA HGLTMICDA

`MC BASGBK `MGLC WA l�BJ d� GDL W�GNLADTA GM_ EE¥e LUALK �cGIAHADK TIGLL�A �¼RHA LMB ·� �`MCSAL

SGBKCTCSGDKAL G@AT MD KJKGI WA ·�y�� SJCDKLP

Þ� �ÛÒ�¶²� Ë Ú²���°�������� ¡ÆÇÁ¢ Ò� �¯�²´Û �ÛÜ�� � ß à�²�¯á���Ù Ü����� ÃÊ¶������ ¡ÆÇÁ¢ È µ���Å�²´ Ë

VSBRL MDA LGCLJD A_TASKCJDDAIIA d�w SGBKCTCSGDKL AD wxy}�wxyzeZ IA E\E] G SGBKCTCS� G@AT y· DGcAMBdLAeL

GM_ KBJCL �KGSAL `MGIC[CTGKC@ALP yy DGcAMBdLAeL LJDK SGB@ADMdAeL O SGBKCTCSAB O IG ]CDGIA f�cCJDGIA £ \CGII

XGDWCDZ �JDGKFGD �TFHCWKZ EGBJICDA fGTCDAZ �JIRDA ¤GLLGCHZ mCGH �HCKFZ �JGDDA �FJHHADZ âGBG EGKKCDZ

ãIGD ¤MKlICZ VI�LLCG mG ÝBJKKABCGZ �JSFCG �GHCcDCGM_ AK �W�ICA äABHACIIAP EAKKA WABDCRBA LU�LK TIGLL�A O IG

LATJDWA SIGTA WGDL IG TGK�cJBCA WAL � GDL AK HJCDLZ KGDWCL `MA \CGII XGDWCD G BAHSJBK� IA KCKBA WA

TFGHSCJD f�cCJDGI WGDL IG TGK�cJBCA WAL yx GDLP

µ�����¶ Ü²�²Å� ¡ÆÇ Á¢ Ë Ú²���°�������� È à�²�¯á��� ß �¯�²´Û �ÛÜ�� �Ù Ü����� ÃÊ¶������ È µ���Å�²´ Ë

EA LJDK yy DGcAMBdLAeL `MC JDK SGBKCTCS� GM_ � �KGSAL `MGIC[CTGKC@ALP fJHGCD kBGCIIGBW G B�MLLC O LA

`MGIC[CAB SJMB IG ]CDGIA O hJDKBAM_ GM HJCL WA aMCD WABDCAB AK L�ALK TIGLL� O MDA FJDJBGNIA yy
¹º»

SIGTA

WGDL IG TGK�cJBCA WAL y� GDLP

µ����Å�Ù �¯�ÁÂ������ Î²���� åÂ�� ¡ÆÇÁ¢ È ³����¯æ�� Ë



ç

YJMB TAKKA �WCKCJD wxyzZ MDA �`MCSA WA � SGBKCTCSGDKL G BASB�LADK� IAL TJMIAMBL WM E\E]P mAL EFGM_�WA�

]JDDCABL LJDK HJDK�L yx [JCL LMB IA SJWCMHL £ fCTGBWJ ]ABBGDWJ hJBGDK O � BASBCLAL dy
»è

GM yxxH kBG �

w
¹º»

GM wxxH ·\ � �
¹º»

GM wxxH kBGeZ �CHJD YBALLAK O WAM_ BASBCLAL dy
»è

GM �xH XJL � w
¹º»

GM �xH kBGeZ

KJMK TJHHA EFCHRDA �MWGD dy
¹è»

GM wxxH ·\ AK �RHA GM ·xxH mCeZ SMCL QKCADDA EG@JCL d�
¹º»

GM �xH

mCeZ �GNCDA ¤MHGCB EJBKCDJ@CL d�
¹º»

GM yxxH mCe AK �GKG hMIIAB ¤CIW dw
¹º»

GM �xH kBGeP
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XAM_ DGcAMLALZ HRBA AK [CIIAZ JDK SBCL SGBK O TA EFGHSCJDDGK GSBRL G@JCB SB�GIGNIAHADK SGBKCTCS� WAM_

HAAKCDcL dYIGD�IAL��MGKAL AK fGWAL ��\e AD cMCLA WA SB�SGBGKCJDP �GNCDA ¤MHGCB EJBKCDJ@CL AK

VDc�IC`MA hêIIAB JDK B�GICL� w hYY AK LA LJDK FCLL�AL O WAL SIGTAL KJMK O [GCK FJDJBGNIALP

Ü�ÅÁ����� ×²¶�� �à�Ü

QD wxyz�wxy�Z WAM_ TJMBL JDK �K� SBJSJL� SJMB IG [JBHGKCJD � MSWGKA WA aMcALP �I � G AM yy DJM@AGM_

kBA@AK kGLLCD kGLCTZ w kBA@AK kGLLCD �JSZ w �KGBKABL AK y �McA VBNCKBA kP m�A[[ATKC[ WAL aMcAL GM E\E] ALK

LKGNIAP VIA_CL BAHABTCA IAL SABLJDDAL SB�LADKAL SJMB IAMB CD@ALKCLLAHADKZ TA `MC SABHAK GM E\E]

WATJDKCDMAB O JBcGDCLAB WC@ABLAL HGDC[ALKGKCJDLP

É���Å�

VIA_CL TJDTIMK AD WCLGDK `MA IG HJKC@GKCJD ALK KJMaJMBL IOZ `MUG@AT MDA �`MCSA LJMW�AZ WAL N�D�@JIAL

SB�LADKL AK WAL DGcAMBdLAeL `MC L�CD@ALKCLLADKZ IA E\E] SAMK ADTJBA TJHSKAB LMB WA NAIIAL G@ADKMBALP �I

GWBALLA MD cBGDW hQfE� O KJML AK LJMFGCKA IJDcMA @CA GM E\E]P
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mAL HCLLCJDL WM EJGTF �� LJDK @GBC�ALZ AIIAL @JDK WA IUGDDJDTA WAL ADKBGëDAHADKLZ TGHSL AK TJDTJMBL O

�AMDALLA AK �SJBK G[CD WA KJMTFAB WAL LMN@ADKCJDL dTAIIAL�TC LA LJDK HJDK�AL O E¤] ¼�zywP� SJMB IG LGCLJD

wxyz�wxy�e O IUCDLTBCSKCJD WAL HJDCKAMBL WA IUQTJIA WA DGKGKCJD JM WAL ADKBGëDAMBL O WAL [JBHGKCJDL

�AMDALLA AK �SJBK AD SGLLGDK SGB IG cALKCJD WAL TJD[ICKL ADKBA ADKBGëDAMBLZ SGBADKL AK DGcAMBLP

\J�HCA TJDTIMK AD BGSSJBKGDK `MA TAKKA LGCLJD wxyz�wxy�Z `MC ALK IG WABDCRBA SJMB AIIA AD `MGICK� WA

EJGTF ��Z LUALK c�D�BGIAHADK NCAD W�BJMI�AP \J�HCA KCADK O BAHABTCAB TFG`MA HAHNBA WM EJHCK� GCDLC

`MA IAL WAM_ ADKBGëDAMBL ��B�H� AK QKCADDA SJMB IAMB KBG@GCI AK IAMB CD@ALKCLLAHADKP
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hGBIRDA BAHABTCA KJMK WUGNJBW ¿�BJDC`MA ¤GLLGCHZ TGCLLCRBA WM TIMN `MCZ SJMB LG SBAHCRBA GDD�A GM

LACD WM TJHCK�Z G LM BAIA@AB IA W�[C AK G [GCK MD LMSAB KBG@GCIP

mUA_ABTCTA TJHSKGNIA wxyz�wxy� LA KABHCDA G@AT MD N�D�[CTA WA E¤] }��xzPx·P mUGTKC[ WM NCIGD GM

�x LASKAHNBA wxy� LU�IR@A O E¤] ����wxyP··Z WJDK E¤] �}}�w��P}¼ WA IC`MCWCK�LP mAL SBJWMCKL WM EIMN WA

DGKGKCJD BALKADK LKGNIALZ CIL LU�IR@ADK SJMB TAKKA LGCLJD wxyz�wxy� O E¤] w����zxP�x TJDKBA

E¤] w������Py� SJMB IG LGCLJD SB�T�WADKAP mAL TFGBcAL LA HJDKADK O E¤] wz���}�Pw}P EAL WABDCRBAL LJDK

AD I�cRBA FGMLLA WA E¤] yw�xxxP� SGB BGSSJBK O IUGDD�A SGLL�AZ DJKGHHADK AD BGCLJD WUMDA

GMcHADKGKCJD WAL [BGCL WUCDLTBCSKCJDL GM_ WC[[�BADKL HAAKCDcLP

hGBIRDA KCADK O BAIA@AB `MA IA E\E] SBJ@CLCJDDA TFG`MA GDD�A MDA LJHHA WUAD@CBJD E¤] wx�xxxP� AD

@MA WUCD@ALKCB WGDL MDA DJM@AIIA SCLTCDA `MA IG ¿CIIA TJDLKBMCBG TABKGCDAHADK WGDL MD [MKMB SIML JM HJCDL

�IJCcD�P EAKKA SBJ@CLCJD LU�IR@A O TA aJMB O E¤] yx��xxxP�P

hGBIRDA BAHABTCA KJML IAL N�D�@JIALZ IAL LSJDLJBLZ IAL ADKBGCDAMBL AK IAL HAHNBAL WM TJHCK� LGDL `MC

WA KAIL B�LMIKGKL DA LABGCADK SGL SJLLCNIAP mA E\E] ALK MD TIMN LGCDZ SBJHCL O MD NAI G@ADCBP
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�AGD äCTjC SB�LADKA IA BGSSJBK WAL B�@CLAMBL WAL TJHSKAL £ IAL TJHSKAL GDDMAIL WM EIMN WA \GKGKCJD WA

mG EFGM_�WA�]JDWL dE\E]e JDK �K� @�BC[C�L SJMB IUA_ABTCTA GIIGDK WM xyPyxPwxyz GM �xPx¼Pwxy�P mAL



ò

TJHSKAL GDDMAIL wxyz�wxy� JDK �K� TJDKBbI�L AD @�BC[CGDK IAL LJIWAL WM NCIGD AK AD SBJT�WGDK O WAL

A_GHADL SGB LJDWGcAP mA NCIGD AK IA TJHSKA WA B�LMIKGK GM �x LASKAHNBA wxy� TJDTJBWADK G@AT IG

TJHSKGNCICK�P �AIJD IUGSSB�TCGKCJD [GCKAZ IG TJHSKGNCICK� AK IAL TJHSKAL GDDMAIL LJDK TJD[JBHAL O IG IJC AK

GM_ LKGKMKL IUVLLAHNI�A Ý�D�BGIA SAMK IAL GSSBJM@AB AK WJDDAB W�TFGBcA GM TJHCK�P
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QD wxy¼Z IAL TJHSKAL LABJDK TJDKBbI�L SGB �JDCG k�KBC_ AK �IC@CAB fGTCDAP �DA LMSSI�GDKA @�BC[CTGKBCTA

WAL TJHSKAL ALK �IMA AD IG SABLJDDA WA ¿GI�BCA �TFHCWKP
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�I ALK SBJSJL� O IUVLLAHNI�A Ý�D�BGIA IG TB�GKCJD WUMD cBJMSA {�MDCJBL E\E]|Z G[CD WU� GTTMACIICB IAL

aAMDAL DGcAMBdLAeLZ GDTCADDAHADK CD@ALKCL WA IJDcMA WGKA AD TJHS�KCKCJD JM N�D�@JIAL GTKC[L GM TIMNZ

`MC DA LJMFGCKADK JM DA SAM@ADK `MA SAM LUADKBGëDABP mG TJKCLGKCJD WA TA cBJMSA ALK [C_�A O E¤] w�xP�P

EAKKA SBJSJLCKCJD ALK GTTASK�A O IUMDGHCK�Z LGDL GNLKADKCJDP
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VIA_CL hGDGCcJ W�TBCK IG LCKMGKCJD O IUGCWA WUMD cBGSFC`MA £ mA cBJMSA hGLKABL LUALK NAGMTJMS W�@AIJSS�

TAL WABDCRBAL GDD�ALP QKBA HAHNBA WUMD TIMN LCcDC[CA SBGKC`MAB MD LSJBK NCAD LóBZ HGCL GMLLC SGBKCTCSAB O

IG @CA WA IUGLLJTCGKCJD LSJBKC@A AD `MALKCJDP YGBHC IAL hGLKABL GTKMAILZ ô AD@CBJD DA LJDK `MA WAL

{ TJDLJHHGKAMBL |Z TUALK�O�WCBA `MUCIL SBADDADK LCHSIAHADK IG SBALKGKCJDP mA EJHCK� LJMFGCKA W�[CDCB

SIML SB�TCL�HADK IG LCcDC[CTGKCJD WA { QKBA HAHNBA WM E\E]Z `MUALK�TA `MA TAIG CHSIC`MA õ | AK B�[I�TFCBG

WGDL IAL HJCL O @ADCB O MDA { TGK�cJBCLAGKCJD | SIML aMWCTCAMLA WAL HAHNBAL LAIJD IAMB BGSSJBK GM E\E]

AK O IG DGKGKCJDP �AGD äCTjC WCK TBGCDWBA `MA TA SBJaAK LJCK MKJSC`MAZ IG W�[CDCKCJD WM N�D�@JIGK �KGDK

@GLKAP mUVLLAHNI�A Ý�D�BGIA GTTASKA IG SBJSJLCKCJD EB�GKCJD WUMD SBJaAK öfA[JDKA WM cBJMSA hGLKABL÷Z

G@AT MDA GNLKADKCJDP
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VDc�IC`MA hêIIAB G GTTASK� WA BASBADWBA IA SJLKA WA EJGTF �ø�Z JTTMS� aML`MUO TA aJMB SGB \J�HCA

ÝMccCLNABcP

mG YB�LCWADKAZ ��@ABCDA EFGBHCIIJKZ LUGWBALLA O IUVLLAHNI�A AK W�TBCK IAL K¾TFAL WM SJLKA WA

EJHHMDCTGKCJD CDKABDAP mA EJHCK� GMBGCK B�AIIAHADK NALJCD WUMDA SABLJDDA WCLSJL�A O SBADWBA TA

SJLKAZ CHSJBKGDK SJMB IA NJD [JDTKCJDDAHADK WM TIMNP YABLJDDA DA LA HGDC[ALKAP YGL WA TGDWCWGKdAe DJD

SIML SJMB IG cALKCJD WM LCKA iAN WM TIMNP ��@ABCDA EFGBHCIIJK TCKA ADLMCKA IAL SB�DJHL WAL HAHNBAL

GTKMAIL WM EJHCK� AK WAHGDWA O IUVLLAHNI�A LUCI � G WAL G@CL TJDKBGCBA O IAMB B��IATKCJDP mA EJHCK� GTKMAI

ALK BATJDWMCK WGDL LJD CDK�cBGICK�Z O IUMDGDCHCK�P
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��@ABCDA EFGBHCIIJK BA@CADK LMB IAL EFGHSCJDDGKL LMCLLAL hGLKABL WM iAAjADW WABDCAB O kABDAZ `MC G @M

IAL DGcAMBdLAeL WM E\E] HJDKAB LAClA [JCL LMB IA SJWCMHZ HGCL LGDL BATA@JCB WA �iCLL��iCHHCDc WA

B�TJHSADLA WUGMTMDA LJBKAP �D WJDGKAMB GDJD�HA G WJDT W�TCW� WA W�I�cMAB VIA_CL SJMB BAHAKKBA TA

LJCB WAL H�WGCIIAL GM_ IGMB�GKdAeL £
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VIA_CL BAHAK MD SBC_ O TFGTMDdAe WAL DGcAMBdLAeL TCK�dAeL LAIJD IA ������Á���  � �� ������ ÆÑïðßïB £
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�DA GKKADKCJD ALK BAHCLA O �JDGKFGD �TFHCWK SJMB IG HACIIAMBA B�TJIKA WA LSJDLJBCDc IJBL WM LiCHGKFJDP

mG YB�LCWADKA BAHAK MD TGWAGM O \J�HCA ÝMccCLNABc AD BAHABTCAHADK WA LAL `MGKBA GDD�AL WUGTKC@CK�

GM EJHCK� AD KGDK `MA TJGTF �ø� AK �cGIAHADK WGDL WA DJHNBAMLAL K¾TFAL BAIGKC@AL O IUGWHCDCLKBGKC[ AK O

IG TJHSKGNCICK� WM E\E]P

XAL TGWAGM_ LJDK BAHCL GM_ WAM_ ADKBGCDAMBL SJMB IAMB NJD KBG@GCI AK O VIA_CL SJMB LJD CD[GKCcGNIA

CD@ALKCLLAHADKP XAL TGWAGM_ LJDK �cGIAHADK J[[ABKL O IG HGCLJD äCDjADNGTFZ SGB ]B�W�BCT �TFHCWKZ AK O

]B�W�BCT EFGSSGKKA SJMB IAMB SB�TCAMLA GCWA IJcCLKC`MA IJBL WM B�TADK HAAKCDc WM E\E]P

XADCL YABBCD SBADW ADLMCKA IG SGBJIAP �I BAIGKA `MUCI ALK { KJHN� | O IUAGM AD y¼�� SJMB [JDWAB IA E\E]P �I

SBJSJLA WUGSSIGMWCB IA TJHCK� SJMB IA KBG@GCI [JMBDC LGDL BAI¾TFAP �I GaJMKA `MUCI G KJMaJMBL SIGCLCB O

KBG@GCIIAB G@AT VIA_CLP �G K¾TFA GTKMAIIA ALK IUFJHJIJcGKCJD WAL DJM@AIIAL SCLTCDAL £ mA mJTIA G cAI� LJD

SBJaAK aML`MUAD wxwy AK IG HGM@GCLA LCKMGKCJD [CDGDTCRBA WA IG ¿CIIA mG EFGM_�WA�]JDWL [GCK `MUCI DU� G BCAD

O ALS�BAB WA TA TbK��IOP �DA SCLTCDA WA w� H LABG TJDLKBMCKA O fJHJDK dCDGMcMBGKCJD AD wxwyeZ MDA WA yx

ICcDAL ALK SB�@MA O mGMLGDDAP hJDKFA� G SIGDC[C� MDA SCLTCDA A_K�BCAMBA LAHNIGNIA O TAIIA WA fADADLP

QKCADDA WJCK W�[CDCB `MAIIA DGcAMLA [ABG IA wxx H SGSCIIJD WA TA WCHGDTFA O IG EJMSA WAL EIMNLP mA TFJC_

ADKBA hG½IIA AK �GBGF ALK IGCLL� O ��B�H�Z IA`MAI TFJCLCK hG½IIAP

��@ABCDA EFGBHCIIJK GWBALLA LAL TFGIAMBAM_ BAHABTCAHADKL GM_ N�D�@JIALZ GM_ HAHNBAL WM EJHCK� AK

EJHCK� �IGBcCZ GM_ SABLJDDAL `MC LUJTTMSADK WM TFBJDJZ GCDLC `MUGM_ ADKBGCDAMBL SJMB IAMB KBG@GCI GM

NJBW WM NGLLCD AK WGDL IAL K¾TFAL GWHCDCLKBGKC@ALP QIIA TIbK ADLMCKA IG SGBKCA J[[CTCAIIA WA IUVLLAHNI�A

Ý�D�BGIA AK IGCLLA IG SIGTA O IG SB�LADKGKCJD SGB IAL DGcAMBdLAeL WUMDA TFJB�cBGSFCA AK O IG WC[[MLCJD WUMD

HJDKGcA SFJKJLP

mG LJCB�A LA SJMBLMCK SGB MD BASGL TGDGWCAD AHSBACDK WA TJD@C@CGICK�P
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