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HIJKLMNIOM PQ RSITMLUTKS KOV WPNJXMIL ROYUOIILUOY
ZOU[IL\UM] PQ ^U\TPO\UO
_`_a ROYUOIILUOY HLU[Ib cKVU\POb ^d aefghb Zij

(k?lm<nlocUTLPpK[I UNKYUOY [UK \JKTIqMUNI rIKNQPLNUOY sK\ rIIO
JLPJP\IV LITIOMS] QPL IKLS]q\MKYI rLIK\M TKOTIL VIMITMUPOt dO MsU\ JKq
JIL pI JLI\IOM KO IuTUIOM QLIvXIOT]qVPNKUO KJJLPKTs MP VI\UYOUOY
MsI rIKNQPLNIL\t wsI SPpqJPpIL \UYOKS \IvXIOMUKSS] MLKO\NUMMIV UOMP
MsI rLIK\M r] IKTs KOMIOOK UO KO KLLK] NK] rI IUMsIL KO XSMLKpUVIrKOV
JXS\I PL K \IvXIOTI PQ \UOX\PUVKS \UYOKS\ pUMs TKLLUIL QLIvXIOTUI\ TPLLIq
\JPOVUOY MP MsI VU\TLIMI VI\UYO QLIvXIOTUI\t xKTy\TKMMILIV pK[IQPLN\
TPSSITMIV KM IKTs MLKO\NUMMUOY KOMIOOK KLI JLPTI\\IV UO MsI QLIvXIOT]
VPNKUO X\UOY rIKNQPLNIL\ VI\UYOIV MP TPNJIO\KMI QPL QLIvXIOT]q
VIJIOVIOM JLPJKYKMUPO IzITM\ UO OPLNKS rLIK\M MU\\XIt xKTy\TKMMILIV
\UYOKS IOILY] U\ TPNJXMIV KOV UNKYIV K\ K QXOTMUPO PQ SPTKMUPOt Î
VINPO\MLKMI MsI TKJKrUSUM] PQ MsU\ NIMsPV MP VIMITM NUSSUNIMILq\U{IVMXNPL\ X\UOY LIJLI\IOMKMU[I rKTy\TKMMILIV pK[IQPLN\ TPNJXMIV QLPN
K MpPqVUNIO\UPOKS KOKMPNUTKSS] LIKSU\MUT |HwH rLIK\M NPVISt wsI\I
\UNXSKMUPO LI\XSM\ \sPp MsKM SPTKSU{IV LIYUPO\ PQ sUYs IOILY] SI[IS\ UO
MsI UNKYI\ TPO\U\MIOMS] TPLLI\JPOV MP \NKSS NKSUYOKOM MXNPL\ JLI\IOM
UO MsI rLIK\Mt
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et_ WPNJXMKMUPOKS RSITMLPNKYOIMUT\ cPVIS QPL HKMK jTvXU\UMUPO
et� R�KNJSI PQ K �qH iJKTIqwUNI xIKNQPLNIL HI\UYO
ete cdiw xIKNQPLNUOY dNKYI\
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�qLK] NKNNPYLKJs] LINKUO\ MsI JLIQILLIV NIMsPV QPL VIMITMUOY OPOq
JKSJKrSI IKLS]q\MKYI rLIK\M TKOTILt jSMsPXYs UM JLP[UVI\ sUYsqvXKSUM]
UNKYI\ KM SPp LKVUKMUPO VP\I\ UO MsI NK�PLUM] PQ JKMUIOM\b UM\ UOsILIOM
SUNUMKMUPO\ KLI pISS LITPYOU{IV �_�t �OI KSMILOKMU[I MITsOPSPY] MsKM
U\ rIUOY UO[I\MUYKMIV QPL rLIK\M TKOTIL VIMITMUPO U\ NUTLPpK[I UNKYq
UOYt wsI Js]\UTKS rK\U\ QPL NUTLPpK[I VIMITMUPO PQ rLIK\M TKOTIL U\
MsI \UYOU�TKOM TPOMLK\M UO MsI VUISITMLUT JLPJILMUI\ PQ OPLNKS KOV NKqSUYOKOM rLIK\M MU\\XI �\II ���q �a� KOV MsI LI[UIp JLP[UVIV UO �h��t wsI
IOsKOTIV VUISITMLUT JLPJILMUI\ PQ rLIK\M TKLTUOPNK\ KJJIKL MP KLU\I UO
JKLM QLPN UOTLIK\IV JLPMIUO s]VLKMUPO �f� KOV MsI TPOMLK\M U\ QXLMsIL
IOsKOTIV r] MsI [K\TXSKLU{KMUPO PQ NKSUYOKOM MXNPL\t j\ K LI\XSMb NKqSUYOKOM MXNPL\ sK[I SKLYI NUTLPpK[I \TKMMILUOY TLP\\q\ITMUPO\ LISKMU[I
MP TPNJKLKrS] \U{IV sIMILPYIOIUM] UO OPLNKS rLIK\M MU\\XIt

�LI[UPX\ \MXVUI\ UO[I\MUYKMUOY NUTLPpK[I UNKYUOY QPL rLIK\M MXqNPL VIMITMUPO sK[I JLPJP\IV MPNPYLKJsUT ���q �__� KOV XSMLKpUVIrKOV
�Z^x� LKVKL MITsOUvXI\ �hb _��b�_e�q �_a� MP I�JSPUM MsI VUISITMLUTqJLPJILMUI\
TPOMLK\M rIMpIIO NKSUYOKOM KOV OPLNKS rLIK\M MU\\XIt wPNPYLKJsUT
MITsOUvXI\ YIOILKSS] LIvXULI K SKLYI OXNrIL PQ MLKO\NUMMUOY KOV LITIU[q
UOY KOMIOOK\ MP rI VU\MLUrXMIV KLPXOV MsI Pr�ITM PQ UOMILI\Mb psUTs
TPNJSUTKMI\ MsI UNKYUOY PQ rLIK\M MU\\XI OIKL MsI TsI\M pKSS PL UO
MsI XJJIL PXMIL vXKVLKOM PQ MsI rLIK\Mt wsI] KS\P LIvXULI MsI \PqSXMUPO PQ K TsKSSIOYUOY USSqJP\IV OPOSUOIKL UO[IL\Iq\TKMMILUOY JLPrSINt
Z^x LKVKL MITsOUvXI\ VP OPM KMMINJM MP LITPO\MLXTM MsI VUISITMLUTq
JLPJILMUI\ JLP�SI PQ MsI rLIK\Mb rXM UO\MIKV \IIy MP UVIOMUQ] MsI JLI\q
IOTI KOV SPTKMUPO PQ \UYOU�TKOM \TKMMILIL\b MsKM U\b NKSUYOKOM SI\UPO\b
UO MsI rLIK\M QLPN rKTy\TKMMILIV \UYOKS\t �OI Z^x LKVKL MITsOUvXI
\JKMUKSS] QPTX\I\ MsI rKTy\TKMMILIV \UYOKS\ pUMs K \UNJSI VISK]qKOVq
\XN rIKNQPLNIL �hb _`b _a�t wsI \UNJSI VISK]qKOVq\XN rIKNQPLNILb
sPpI[ILb SKTy\ MsI TKJKTUM] MP TPNJIO\KMI QPL QLIvXIOT]qVIJIOVIOM
JLPJKYKMUPO IzITM\ \XTs K\ VU\JIL\UPO KOV TKOOPM PJMUNKSS] VU\TLUNUq
OKMI KYKUO\M KLMUQKTM\ KOV OPU\It
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dO MsU\ JKJILb pI UOMLPVXTI K QLIvXIOT]qVPNKUO VI\UYO KJJLPKTs QPL

NUTLPpK[I UNKYUOY [UK \JKTIqMUNI �cdiw� rIKNQPLNUOYt cdiw rIKNqQPLNUOY U\ K \UYOKS JLPTI\\UOY MITsOUvXI MsKM pI KJJS] MP rKTy\TKMqMILIV pK[IQPLN\ TPSSITMIV r] KO KOMIOOK KLLK] JSKTIV KM PL OIKL MsI
\XLQKTI PQ MsI rLIK\Mt RKTs ISINIOM PQ MsI KLLK] rPMs MLKO\NUM\ KO
Z^x JXS\I UOMP MsI rLIK\M KOV TPSSITM\ MsI rKTy\TKMMILb psUTs TPOqMKUO\ UOQPLNKMUPO KrPXM MsI JLI\IOTI KOV SPTKMUPO PQ NKSUYOKOM MXNPL\
MsKM TKO rI I�MLKTMIV r] rIKNQPLNUOYt wsI cdiw rIKNQPLNIL \JKqMUKSS] QPTX\I\ MsI rKTy\TKMMIL pK[IQPLN\b TPNJIO\KMI\ QPL QLIvXIOT]q
VIJIOVIOM JLPJKYKMUPO IzITM\b KOV PJMUNKSS] VU\TLUNUOKMI\ KYKUO\M
KLMUQKTM\ KOV OPU\It Î KTTPNJSU\s MsI\I MK\y\ r] MUNIqKSUYOUOY MsI
rKTy\TKMMILb QPSSPpIV r] QLIvXIOT] VIJIOVIOM �SMILUOY UO IKTs KOMIOOK
TsKOOISt wsI �SMIL QLIvXIOT] LI\JPO\I\ \PS[I K JIOKSU{IV SIK\M \vXKLI\
JLPrSIN VI\UYOIV MP JK\\ \UYOKS\ QLPN K TKOVUVKMI \TKMMILUOY SPTKMUPO
UO MsI rLIK\M pUMs XOUM YKUOb \Xr�ITM MP \PQM TPO\MLKUOM\ PO MsI OPLN\ PQ
MsI �SMIL\ QPL IKTs TsKOOISt cdiw rIKNQPLNUOY JLPVXTI\ K eqH UNKYI
PQ MsI LISKMU[I rKTy\TKMMIL IOILY] psILI IKTs JU�IS PQ MsI UNKYI LIJLIq
\IOM\ MsI IOILY] PQ MsI rKTy\TKMMIL PLUYUOKMUOY QLPN MsI TPLLI\JPOVUOY
SPTKMUPO UO MsI rLIK\Mt dNKYI SPTKMUPO\ pUMs sUYs IOILY] UNJSUTKMI MsI
JLI\IOTI PQ NKSUYOKOM MU\\XIt

wsI cdiw rIKNQPLNIL NK] KS\P rI VI\UYOIV X\UOY K MUNIqVPNKUO
JIOKSU{IV SIK\M \vXKLI\ NIMsPVb K\ UO �_��� sPpI[ILb QLIvXIOT]qVPNKUO
VI\UYO SIKV\ MP K NPLI TPNJXMKMUPOKSS] MLKTMKrSI \PSXMUPOt �U[IO
� TsKOOIS\ KOV 	 �SMIL TPIuTUIOM\ JIL TsKOOISb MUNIqVPNKUO cdiw
rIKNQPLNIL VI\UYO LIvXULI\ UO[IL\UPO PQ KO �	
�	 NKMLU� QPL IKTs
JU�IS UO MsI VI\UYO \MKYIt wsI QLIvXIOT]qVPNKUO VI\UYOb UO TPOMLK\Mb
TULTXN[IOM\ NKMLU� UO[IL\UPO\ KSMPYIMsIL KM MsI TP\M PQ \ISITMUOY NXSqMUJSI JIOKSM] pIUYsM\ LKMsIL MsKO K \UOYSI POIt

wsI cdiw rIKNQPLNIL QPL IUMsIL MsI MUNIq PL QLIvXIOT]qVPNKUO
VI\UYOIV �SMIL\ NK] rI UNJSINIOMIV UO MsI QLIvXIOT] VPNKUO X\UOY
K \ILUI\ PQ \UOYSI QLIvXIOT] NIK\XLINIOM\ MP \]OMsI\U{I K rLPKVrKOV
UOJXMt j\\XNUOY � TsKOOIS\ KOV � H|w QLIvXIOTUI\b MsI UNKYUOY
JLPTIVXLI UO[PS[I\ KO �qJPUOM ||w PO MsI VKMK UO IKTs PQ MsI �
TsKOOIS\b POI d||w JSX\ MsI NKMLU� NXSMUJSUTKMUPO PQ MpP � 
�
NKMLUTI\t wsX\b MsI OXNrIL PQ TPNJXMKMUPO\ QPL IKTs UNKYI JU�IS U\
PO MsI PLVIL PQ �� � _�� SPY� � ���
 t

wsI QPSSPpUOY \ITMUPO PQ MsU\ JKJIL VI[ISPJ\ PXL JLPTIVXLI QPL
QLIvXIOT]qVPNKUO rIKNQPLNIL VI\UYO X\UOY QLIvXIOT]qVIJIOVIOM JLPJq
KYKMUPO NPVIS\t |PL IK\I PQ JLI\IOMKMUPO pI VINPO\MLKMI PXL NIMsPV\
UO MpP VUNIO\UPO\ ��qH�t iITMUPO e rIYUO\ pUMs K rLUIQ P[IL[UIp PQ MsI
�qH TPNJXMKMUPOKS ISITMLPNKYOIMUT\ rLIK\M NPVIS X\IV MP YIOILKMI
LIJLI\IOMKMU[I rKTy\TKMMILIV \UYOKS\t dM TPOMUOXI\ pUMs K VI\TLUJMUPO
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PQ K �qH QLIvXIOT]qVPNKUO cdiw rIKNQPLNIL VI\UYO KOV TPOTSXVI\
pUMs K JLI\IOMKMUPO KOV VU\TX\\UPO PQ MsI LI\XSMUOY UNKYI\t

�PpIL KOV XJJIL TK\I rPSVQKTI �PNKO M]JI U\ X\IV MP VIOPMI [ITqMPL KOV NKMLU� vXKOMUMUI\b LI\JITMU[IS]t iXJIL\TLUJM � LIJLI\IOM\ MsI
TPNJSI� TPO�XYKMI KOV \XJIL\TLUJM\ � b � b KOV q_ LIJLI\IOM NKMLU�
MLKO\JP\Ib TPNJSI� TPO�XYKMI MLKO\JP\Ib KOV UO[IL\Ib LI\JITMU[IS]t

� ��	
�		���
����	 ���� �	������	� 
	���	
����	
��	

|PL \UNJSUTUM] pI TPO\UVIL MsI NPOP\MKMUT TK\I psUTs U\ K \UOYSIqMLKO\NUMb
\UOYSIqLITIU[I TPO�YXLKMUPO�t dO MsI NPOP\MKMUT TK\I IKTs KOMIOOKb
UO MXLOb MLKO\NUM\ K JXS\I UOMP MsI rLIK\M KOV TPSSITM\ MsI LI\XSMUOY
rKTy\TKMMIL rIQPLI MsI OI�M KOMIOOK LIJIKM\ MsI \IvXIOTIt wsI TPSqSITMIV \UYOKS\ KLI TPO[ILMIV MP \KNJSIV pK[IQPLN\ TPOMKUOUOY TPOMLUq
rXMUPO\ QLPN MsI \yUOqrLIK\M UOMILQKTIb TSXMMIL VXI MP sIMILPYIOIUM] UO
MsI rLIK\Mb rKTy\TKMMIL QLPN JP\\UrSI SI\UPO\b KOV OPU\It iUOTI MsI LIq
\JPO\I QLPN MsI \yUOqrLIK\M UOMILQKTI U\ NXTs SKLYIL MsKO MsI LI\JPO\I
QLPN KSS PMsIL TPOMLUrXMUPO\b UM NX\M rI LINP[IV JLUPL MP JILQPLNq
UOY MXNPL VIMITMUPOt Î KTTPNJSU\s MsU\ pUMs MsI \yUOqrLIK\M KLMUQKTM
LINP[KS KSYPLUMsN JLI\IOMIV UO �_�� psUTs I\MUNKMI\ MsI \yUOqrLIK\M
KLMUQKTM UO IKTs TsKOOIS K\ K �SMILIV TPNrUOKMUPO PQ MsI \UYOKS UO KSS
PMsIL TsKOOIS\t wsI �SMIL pIUYsM\ KLI TsP\IO MP NUOUNU{I MsI LI\UVXKS
\UYOKS NIKOq\vXKLIV ILLPL P[IL MsKM JPLMUPO PQ MsI LITIU[IV VKMK VPNq
UOKMIV r] MsI LI�ITMUPO QLPN MsI \yUOqrLIK\M UOMILQKTIt wsU\ KSYPLUMsN
U\ \sPpO MP IzITMU[IS] ISUNUOKMI MsI \yUOqrLIK\M KLMUQKTM psUSI UOMLPq
VXTUOY POS] K [IL] \NKSS SI[IS PQ VU\MPLMUPO UO MsI \UYOKS rKTy\TKMMILIV
QLPN MsI SI\UPOt

wsI UNKYI PQ rKTy\TKMMILIV IOILY] K\ K QXOTMUPO PQ \TKO SPTKMUPO
m U\ PrMKUOIV r] KJJS]UOY K \JKTIqMUNI rIKNQPLNIL VI\UYOIV QPL IKTs
\TKO SPTKMUPO MP MsI rKTy\TKMMILIV \UYOKS\t |UYXLI _ USSX\MLKMI\ MsI
JP\MqJLPTI\\UOY JILQPLNIV PO MsI \UYOKS\ QPL K \JITU�T \TKO SPTKMUPOb
m� b QPSSPpUOY MsI \yUOqrLIK\M KLMUQKTM LINP[KSt wsI \UYOKS\ KLI MUNI
KSUYOIVb MLKO\QPLNIV MP MsI QLIvXIOT] VPNKUO KOV JPUOMpU\I NXSMUq
JSUIV r] MsI rIKNQPLNIL TPIuTUIOM\t wsI \XN PQ MsI\I pIUYsMIV
\UYOKS\ QPLN\ MsI rIKNQPLNIL PXMJXMt jO UO[IL\I H|w MLKO\QPLN\
MsI rIKNQPLNIL PXMJXM rKTy MP MsI MUNI VPNKUO psILI K MUNIqYKMUOY
pUOVPp U\ KJJSUIVt |UOKSS]b MsI MUNIqYKMIV \UYOKS IOILY] U\ TKSTXSKMIVb
LI\XSMUOY UO MsI rKTy\TKMMIL \MLIOYMs K\\UYOIV MP SPTKMUPO m� UO MsI
UNKYIt
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 Calc.
Energy

Time Align

Time Align

Time Align Window 1

Window 1

Window 1

Window 2N−point

DFT

N−point

DFT

N−point
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N−point
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|PL VI\UYO JXLJP\I\ pI K\\XNI MsKM MsI LITIU[IV \UYOKS UO MsI 234
TsKOOIS TPOMKUO\ POS] MsI rKTy\TKMMIL VXI MP K SI\UPO KM SPTKMUPO m� t
�IM MsU\ LITIU[IV \UYOKS KQMIL \yUOqrLIK\M KLMUQKTM LINP[KS rI VIOPMIV
r] 56 �7� KOV UM\ H|w VIOPMIV

86 �9� : ; �<=�>66 �m� ?<=� ? _ @ 2 @ � ? _ @ 9 @ � �_�

psILI <= U\ MsI QLIvXIOT] TPLLI\JPOVUOY MP MsI 934 H|w UOVI�b ; �<=�
U\ MsI H|w PQ MsI MLKO\NUMMIV JXS\I
 KOV >66 �m� ?<=� U\ KO KOKS]MUTKS
NPVIS PQ MsI NPOP\MKMUT QLIvXIOT] LI\JPO\I K\\PTUKMIV pUMs JLPJKYKqMUPO MsLPXYs rLIK\M MU\\XI QLPN MsI 234 KOMIOOK MP MsI \TKMMILIL SPTKMIV
KM m� KOV rKTyt

j\ UO �_��b pI VISK] MsI \UYOKS 56 �7� r] KO UOMIYIL OXNrIL PQ \KNq
JSI\ 76 �m�� : 7A B C6 �m�� \P MsKM MsI pK[IQPLN\ UO IKTs TsKOOIS KLI
KJJLP�UNKMIS] KSUYOIV UO MUNIt DILI 7A U\ MsI LIQILIOTI \KNJSI UOqMIL[KS MP psUTs KSS LITIU[IV \UYOKS\ KLI KSUYOIV KOV C6 �m�� VIOPMI\ MsI
LPXOVqMLUJ JLPJKYKMUPO VISK] QPL SPTKMUPO m� UO MsI 234 TsKOOIS UO XOUM\
PQ \KNJSI UOMIL[KS\t wsI VISK] U\ TPNJXMIV r] VU[UVUOY MsI LPXOVqMLUJ
JKMs SIOYMs r] MsI K[ILKYI \JIIV PQ JLPJKYKMUPO KOV LPXOVUOY MP MsI
OIKLI\M \KNJSIt Î TsPP\I 7A K\ MsI pPL\M TK\I VISK] P[IL KSS TsKOOIS\
KOV SPTKMUPO\b MsKM U\b

7A : NK�6EFG C6 �m�� ���

wsI MUNIqKSUYOIV \UYOKS\ KLI pUOVPpIV rIQPLI MsI �SMILUOY \MKYI MP
LINP[I UOMILQILIOTI KOV TSXMMIL MsKM U\ JLI\IOM JLUPL MP MUNI 7A X\UOY
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MsI pUOVPp QXOTMUPO

� �7� : � _ 7 � 7A
g PMsILpU\I �e�

jM MsU\ \MKYI MsI \UYOKS\ KLI MLKO\QPLNIV MP MsI QLIvXIOT] VPNKUO KOV
JK\\IV MsLPXYs MsI rIKNQPLNILt wsI JXLJP\I PQ rIKNQPLNUOY U\ MP
IvXKSU{I MsI MLKO\NUMMIV JXS\Ib IvXKSU{I JKMsqSIOYMs VIJIOVIOM VU\JILq
\UPO KOV KMMIOXKMUPOb UOMILJPSKMI KO] QLKTMUPOKS MUNI VISK]\b KOV JILqQPLN \JKMUKS VU\TLUNUOKMUPO KYKUO\M TSXMMILt wsI rIKNQPLNIL pIUYsM
UO MsI 234 TsKOOIS KM H|w QLIvXIOT] UOVI� 9 U\ VIOPMIV K\ �6 �9�t Î
VI\UYO MsI rIKNQPLNIL X\UOY MsI NUOUNXN OXNrIL PQ TPIuTUIOM\ PL
IvXU[KSIOMS] MsI NUOUNXN OXNrIL PQ VI\UYO QLIvXIOTUI\t wsI NUOUqNXN OXNrIL PQ QLIvXIOT]qVPNKUO cdiw rIKNQPLNIL TPIuTUIOM\b 	b
NK] rI VIMILNUOIV K\ QPSSPp\t wsI NK�UNXN VU\MKOTI PQ KO] JPUOM UO
MsI \TKO LIYUPO QLPN MsI KOMIOOK\ VIMILNUOI\ MsI MUNI I�MIOM PQ UOMILq
I\M QPL MsI LITIU[IV \UYOKSb KOV TPO\IvXIOMS] VIMILNUOI\ MsI NUOUNXN
H|w SIOYMsb � t wsI H|w SIOYMsb � b KOV MsI \KNJSUOY QLIvXIOT]b <�b
VIMILNUOI MsI \JKTUOY rIMpIIO MsI H|w QLIvXIOTUI\ K\ �< : <��� t
dQ MsI rKOVpUVMs PQ UOMILI\M U\ � b MsIO MsI NUOUNXN OXNrIL PQ QLIq
vXIOTUI\ MsKM NX\M rI TPO\UVILIV UO MsI rIKNQPLNIL VI\UYO U\ YU[IO
r]

	 : 	 ��<
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Î K\\XNI MsKM MsI rKOV PQ UOMILI\M TPLLI\JPOV\ MP MsI \IM PQ 	 QLIq
vXIOTUI\b �<= � 9� @ 9 @ 9� �	 B _
t

dO PLVIL QPL MsI rIKNQPLNIL MP TPNJIO\KMI QPL MsI MLKO\NUMMIV
JXS\I KOV JLPJKYKMUPO MP KOV QLPN SPTKMUPO m� b pI LIvXULI MsI PXMJXM
MP sK[I XOUM YKUO KOV SUOIKL JsK\I K\ \sPpO r]

; �<=� ��6�� >66 �m� ?<=����PQ��OFGR����6 �9�
: ; �<=� ��6�� �>66 �m� ?<=����PQ��OFGR�����PQ��OFGR����6 �9�
: ���PQO�G���R�� ? 9� @ 9 @ 9� �	 B _ �a�

DILI �>66 �m� ?<=� VIOPMI\ MsI QLIvXIOT] LI\JPO\I VXI MP JLPJKYKMUPO
KQMIL LINP[UOY MsI SUOIKL JsK\I \sUQM K\\PTUKMIV pUMs LPXOVqMLUJ JLPJq
KYKMUPO VISK]b C6 �m��b MsI [KSXI C� : �� B _��� LIJLI\IOM\ MsI K[ILKYI
MUNI VISK] UOMLPVXTIV r] MsI rIKNQPLNILb KOV �� U\ MsI \KNJSUOY UOqMIL[KSt WPNrUOUOY MsI JsK\I QKTMPL\ K\\PTUKMIV pUMs MsI JLPJKYKMUPO
KOV MsI MUNI KSUYONIOM KTTPLVUOY MP 7A : C6 �m�� � 76 �m��b pI PrMKUO
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MsI VI\UYO TPO\MLKUOM\ PO �6 �9� K\

; �<=� ��6�� �>66 �m� ?<=���6 �9� : ���PQ�G�� ? 9� @ 9 @ 9� �	 B _ �h�

iMKTy MsI �6 �9� KOV �>66 �m� ?<=� MP QPLN MsI � 
 _ [ITMPL\

�-�m� ?<=� : ; �<=�� �>���m� ?<=� �>

 �m� ?<=� � � � �>�� �m� ?<=��� �f�
' �9� : � �� �9� �
 �9

� � � � �� �9��� ���

KOV LIpLUMI IvXKMUPO �h� UO TPNJKTM QPLN K\
'� �9��-�m� ?<=� : ���PQ�G�� 9� @ 9 @ 9� �	 B _ ���

dQ MsI\I TPO\MLKUOM\ KLI \KMU\�IVb MsIO MsI rIKNQPLNIL PXMJXM KM QLIq
vXIOT] <= U\ YU[IO r]

� �<=� : ���PQO�G���R�� ? 9� @ 9 @ 9� �	 B _ �_g�

wsI rIKNQPLNIL PXMJXM U\ TPO[ILMIV rKTy MP K MUNIqVPNKUO \UYOKSb
� �7�b X\UOY KO UO[IL\I H|w KOV K pUOVPpb ��m� ?7�b U\ KJJSUIV MP ISUNUq
OKMI KVVUMUPOKS TSXMMILt wsI PXMJXM IOILY] KM MsU\ \TKO SPTKMUPOb� �m��b
U\ PrMKUOIV QLPN MsI \XN PQ MsI \vXKLI\ PQ MsI pUOVPpIV \UYOKS

� �m�� : �� �� �7���m� ?7� �
 �__�

wsI LITPO\MLXTMIV UNKYI PQ NUTLPpK[I \TKMMILUOY \MLIOYMs U\ PrMKUOIV
r] \TKOOUOY m� MsLPXYsPXM MsI LITPO\MLXTMUPO LIYUPO KOV JSPMMUOY
rIKNQPLNIL PXMJXM IOILY] K\ K QXOTMUPO PQ SPTKMUPOt

wsI QPSSPpUOY \Xr\ITMUPO\ VI\TLUrI VIMKUS\ \JITU�T MP MsI VI\UYO PQ
MsI �SMIL pIUYsM\ ' �9� KOV MsI VI\UYO PQ MsI pUOVPp ��m� ?7�t

�:} 1G<��Bm�Gm 5G?>FC
HI\UYOUOY MsI rIKNQPLNIL UO MsI QLIvXIOT] VPNKUO sK\ MsI KV[KOMKYI
PQ ]UISVUOY KO I�KTM \PSXMUPO MP ��� psUTs TKO rI I�JLI\\IV UO TSP\IVqQPLN�

' �9� : �-�m� ?<=���PQ�G��
�-� �m� ?<=��-�m� ?<=�

�_��

wsU\ \PSXMUPO U\ I\JITUKSS] KJJIKSUOY UO TPNJKLU\PO MP MsI MUNIqVPNKUO
KJJLPKTs �_�� \UOTI UM LIvXULI\ OP NKMLU� UO[IL\UPOt DPpI[ILb MsI I�q
KTM \PSXMUPO U\ OPM LPrX\M rITKX\I MsI NKYOUMXVI PQ MsI rIKNQPLNIL
pIUYsM\ TKO rITPNI [IL] SKLYI psIO �-� �m� ?<=��-�m� ?<=� U\ \NKSSt wsU\
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U\ JKLMUTXSKLS] JLPrSINKMUT KM sUYsIL QLIvXIOTUI\ KOV VIIJIL \TKO SPq
TKMUPO\ psILI KMMIOXKMUPO LI\XSM\ UO \NKSS [KSXI\ QPL >66 �m� ?<=�t wsI
LPrX\MOI\\ PQ K rIKNQPLNIL MP ILLPL\ rIMpIIO KTMXKS KOV K\\XNIV
JLPJKYKMUPO NPVIS\ KOV MP rKTyYLPXOV OPU\I U\ JLPJPLMUPOKS MP MsI
OPLN PQ MsI pIUYsM [ITMPL �_h�b �_f� PL OPU\I YKUOt Z\UOY �_��b pI sK[I
MsI OPU\I YKUO��� �9� : '� �9�' �9�

: _

�-� �m� ?<=��-�m� ?<=�
: _����� ��>�� �m� ?<=��


�_e�

psILI MsI \Xr\TLUJM �� LIQIL\ MP MsI SIK\M \vXKLI\ �I�KTM� \PSXMUPO QPL
' �9�t wsX\b MsI OPU\I YKUO PQ MsI I�KTM \PSXMUPO TKO rITPNI KLrUMLKLUS]
SKLYI K\ ��>�� �m� ?<=�� VITLIK\I\t

dO PLVIL MP TPOMLPS MsI OPU\I YKUO KOV PrMKUO K LPrX\M rIKNQPLNILb
pI TPO\UVIL MsI JIOKSU{IV SIK\M \vXKLI\ JLPrSIN

' �9� : KLYNUO��=� 	


'� �9��-�m� ?<=� B ���PQ�G�� 
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psILI MsI �L\M MILN U\ MsI KJJLP�UNKMUPO ILLPLb MsI \ITPOV MILN U\ MsI
JIOKSM] QXOTMUPOb KOV �6 �9�b MsI JIOKSM] pIUYsMb U\ \ISITMIV MP MLKVI
MsI OPLN PQ �6 �9� KYKUO\M MsI KJJLP�UNKMUPO ILLPLt HI�OUOY 
�9� K\
KO � 
� VUKYPOKS NKMLU� pUMs ISINIOM\ ����9�?�
 �9�? � � � ?�� �9�
b MsI
\PSXMUPO MP �_`� NK] rI pLUMMIO K\

' �9� : 
�� �9��-�m� ?<=���PQ�G��
_� �-� �m� ?<=�
�� �9��-�m� ?<=�

�_a�

�PMI MsKM K\ �6 �9� VITLIK\I\ MsI KJJLP�UNKMUPO ILLPL VITLIK\I\ rXM MsI
OPLN PQ �6 �9� UOTLIK\I\t dO PLVIL MP TPNJLPNU\I rIMpIIO MsI\I IzITM\b
pI \ISITM MsI JIOKSM] pIUYsM\ �6 �9� : ��>66 �m� ?<=��t ^UMs MsU\ TsPUTI MsI
rIKNQPLNIL TPIuTUIOM\ \UNJSUQ] MP

�6 �9� : �>66 �m� ?<=���PQ�G��
��>66 �m� ?<=�� �_������ ��>�� �m� ?<=��� �_h�

wsU\ \PSXMUPO QPL MsI rIKNQPLNIL pIUYsM\ VPI\ OPM LIvXULI NKMLU� UOq
[IL\UPOt

Î NK] TPNJKLI MsI KJJLP�UNKMUPO ILLPL KOV OPU\I YKUO PQ MsU\ JIq
OKSU{IV SIK\M \vXKLI\ rIKNQPLNIL �_h� MP MsP\I PQ MsI XOTPO\MLKUOIV
rIKNQPLNIL UO �_��t wsI KJJLP�UNKMUPO ILLPL PQ �_�� U\ {ILP KOV UM\



���� ���
��	
�
� ��	 �	���� ��
��	 ��������
 �� 
OPU\I YKUO U\ YU[IO r] �_e�t |PL MsI rIKNQPLNIL PQ �_h�b MsI KJJLP�UqNKMUPO ILLPL U\ YU[IO r]

���� �9� : �'� �9��-�m� ?<=� B ���PQ�G�� �
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KOV MsI OPU\I YKUO U\

�
��� �9� : '� �9�' �9� :

�

�_������ ��>�� �m� ?<=���

: ����� �9� �_��

psILI MsI \Xr\TLUJM ��� LIQIL\ MP MsI JIOKSU{IV SIK\M \vXKLI\ \PSXMUPO
QPL ' �9�t WPNJKLU\PO PQ �_e� KOV �_�� LI[IKS\ MsKM ���

��� �9� @ ��� �9�t
|XLMsILNPLIb �_�� UOVUTKMI\ MsKM MsI OPU\I YKUO PQ MsI JIOKSU{IV SIK\M
\vXKLI\ rIKNQPLNIL TKOOPM I�TIIV � t

�:� '>CDB� 5G?>FC
dQ MsI rIKNQPLNIL \KMU\�I\ ��� KOV MsI SI\UPO U\ K JPUOM \TKMMILILb MsIO
MsI PXMJXM � �7� U\ K MUNIq\sUQMIVb KMMIOXKMIV KOV \KNJSIV [IL\UPO PQ
K rKOVSUNUMIV UNJXS\It dQ MsI [KSXI\ PQ � �<=� PXM\UVI MsI rKOV PQ
UOMILI\M KLI \IM MP {ILPb MsIO � �7� sK\ K \UOT QXOTMUPO IO[ISPJI KOV MsI
NK�PLUM] PQ rKTy\TKMMILIV IOILY] U\ TPOMKUOIV pUMsUO MsI NKUOSPrIt
iUOTI rPMs MsI MUNI \sUQM KOV rKOVpUVMs KLI yOPpOb MsI SPTKMUPO KOV
pUVMs PQ MsI NKUOSPrI KLI KS\P yOPpOt dQ MsI NKUOSPrI PTTXJUI\ MUNI
JPUOM\ 74 MsLPXYs 74�94 UO � �7�b MsIO K OKMXLKS TsPUTI QPL MsI pUOVPp
U\

��m� ?7� : � _ 74 @ 7 @ 74 � 94g PMsILpU\I �_��

wsU\ TsPUTI LIVXTI\ TSXMMIL IzITM\ r] IO\XLUOY MsKM MsI PXMJXM IOILY]
�__� U\ TKSTXSKMIV X\UOY POS] \KNJSI\ PQ � �7� TPOMKUOUOY rKTy\TKMMILIV
SI\UPO IOILY]t

dO JLKTMUTIb \TKMMILUOY QLPN MsI MXNPL U\ QLIvXIOT]qVIJIOVIOMb \P
MsI rIKNQPLNIL PXMJXM TPLLI\JPOV\ MP MsI UNJXS\I LI\JPO\I PQ MsI
MXNPL PO MsI rKOV PQ UOMILI\Mt wsI\I VU\JIL\U[I IzITM\ UOTLIK\I MsI
VXLKMUPO PQ MsI rIKNQPLNIL PXMJXM KOV TPNJSUTKMI pUOVPp \ISITMUPOt
�XL JLISUNUOKL] UO[I\MUYKMUPO\ \XYYI\M MsKM MsI I�MIOM PQ MsI UOTLIK\I
UO VXLKMUPO U\ VULITMS] JLPJPLMUPOKS MP MsI MXNPL \U{It iUOTI pI KLI
UOMILI\MIV UO VIMITMUOY [IL] \NKSS SI\UPO\b pI sK[I TsP\IO MP VI\UYO
��m� ?7� K\\XNUOY K JPUOM \TKMMILIL NPVISt wsU\ YU[I\ MsI SKLYI\M JP\\Uq
rSI \UYOKSqMPqTSXMMIL LKMUP �i�W� QPL \NKSS MXNPL\t wsI i�W QPL SKLYIL



��� ����� �� ���
MXNPL\ U\ LIVXTIV r] MsU\ TsPUTI� sPpI[ILb MsI rKTy\TKMMILIV \UYOKS
QLPN SKLYIL MXNPL\ U\ NXTs \MLPOYIL \P K TPNJLPNU\IV i�W U\ LISKqMU[IS] UOTPO\IvXIOMUKS QPL MXNPL VIMITMUPOt

� �	���
�

dO MsU\ \ITMUPO pI VINPO\MLKMI MsI IzITMU[IOI\\ PQ �qH QLIvXIOT]q
VPNKUO cdiw rIKNQPLNIL VI\UYO\ r] KJJS]UOY POI MP |HwHqTPNJXMIV
rKTy\TKMMILIV \UYOKS\t Î rIYUO r] VI\TLUrUOY MsI LIKSU\MUT OXNILUTKS
rLIK\M NPVIS X\IV MP TPNJXMI K \IM PQ rKTy\TKMMILIV \UYOKS\b MsIO
pI JLI\IOM KO I�KNJSI �qH cdiw rIKNQPLNIL VI\UYO QPSSPpIV r] MsI
LI\XSMUOY UNKYI\ KOV K VU\TX\\UPOt

�:} $B��~l<l>BC<� *�GnlmB�<FCGl>n? "BDG� �Bm 5<l< (n/
�~>?>l>BC

�IJLI\IOMKMU[I rKTy\TKMMIL pK[IQPLN\ KLI TPNJXMIV X\UOY MsI �OUMIq
VUzILIOTI MUNIqVPNKUO �|HwH�NIMsPV �_��t �XL |HwH NPVIS\ \UNq
XSKMI MsI \]\MIN TPO�YXLKMUPO psILI K TPOQPLNKS KOMIOOK KLLK] U\
JSKTIV KM MsI \XLQKTI PQ MsI OKMXLKSS] �KMMIOIV rLIK\M PQ K JKMUIOM
S]UOY UO K \XJUOI JP\UMUPOt wpPqVUNIO\UPOKS ��qH� |HwH NPVIS\ PQ
MsI rLIK\M KLI VILU[IV QLPN sUYsqLI\PSXMUPO c�d VKMK \IM\ QPSSPpUOY
MsI JLPTIVXLI JLI\IOMIV UO �_a� QPL TLIKMUOY LIKSU\MUT OXNILUTKS rLIK\M
JsKOMPN\t
�KLUKMUPO\ UO MsI VUISITMLUT JLPJILMUI\ P[IL MsI QLIvXIOT] rKOV PQ

UOMILI\M �_gg cD{ MP �g �D{� KLI KJJLP�UNKMIV X\UOY \UOYSIqJPSIHIr]I VU\JIL\UPO IvXKMUPO\ pUMs JKLKNIMIL\ TsP\IO MP �M JXrSU\sIV
VKMK PO OPLNKS KOV NKSUYOKOM rLIK\M MU\\XI �_a�t wsI HIr]I NPVIS
QPL MsI K[ILKYI TPNJSI� JILNUMMU[UM] PQ OPLNKS rLIK\M MU\\XI ]UISV\
�� : ��� KOV � : g�̀ i�N KM h �D{b MsI \JITMLKS JIKy PQ MsI XSMLKq
pUVIrKOV JXS\I X\IV UO PXL \]\MINt |PL NKSUYOKOM rLIK\M MU\\XIb MsI
HIr]I NPVIS ]UISV\ �� : ag�g KOV � : f�g i�N KM h �D{t wsI\I
[KSXI\ LI\XSM UO K a�_ TPOMLK\M UO JILNUMMU[UM] KOV K _fta�_ TPOMLK\M
UO TPOVXTMU[UM]t j �_g	 [KLUKMUPO KLPXOV MsI K[ILKYI JILNUMMU[UM]
KOV TPOVXTMU[UM] U\ INJSP]IV MP NPVIS MsI sIMILPYIOIUM] PQ OPLNKS
rLIK\M MU\\XIt wsU\ [KLUKMUPO LIJLI\IOM\ KO XJJIL rPXOV PO LIJPLMIV
rLIK\M MU\\XI [KLUKrUSUM] �eb `�t wsI sUYs IOV PQ MsU\ LKOYI U\ K\\UYOIV
MP VIO\IL �rLPYSKOVXSKL MU\\XI psUSI MsI SPp IOV U\ K\\UYOIV MP SI\\
VIO\I KVUJP\I MU\\XIt |UYXLI � \sPp\ KO I�KNJSI PQ KO c�dqVILU[IV
|HwH rLIK\M NPVIS psUTs USSX\MLKMI\ MsI sIMILPYIOIPX\ TPNJP\UMUPO
PQ OPLNKS rLIK\M MU\\XIt wsI NPVIS UOTSXVI\ K �qNNqMsUTy \yUO SK]IL
��� : eh�g KOV � : `�g i�N KM h �D{� KOV K �qNNqVUKNIMIL MXNPL
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KLMU�TUKSS] UOMLPVXTIV KM K VIJMs PQ et_TN rISPp MsI \XLQKTI PQ MsI
\yUOt j LUYUV TPOQPLNKS KOMIOOK KLLK] TPO\U\MUOY PQ _f ISINIOM\ NPVq
ISIV K\ ISITMLUTqTXLLIOM \PXLTI\ U\ SPTKMIV KSPOY MsI \JKOqK�U\ rIMpIIO
_tg TN KOV �tg TN PO MsI \XLQKTI PQ MsI rLIK\M K\ UOVUTKMIV r] MsI VPM\
UO |UYXLI �t wsI KOMIOOK KLLK] U\ rKTyIV pUMs K \]OMsIMUT NKMILUKS
NKMTsUOY MsI VUISITMLUT JLPJILMUI\ PQ \yUOt wsI \JKMUKS YLUV LI\PSXMUPO
U\ gtaNNb KOV MsI MUNI \MIJ U\ �� : g��e` J\ ��_�ggq�D{ \KNJSUOY
QLIvXIOT]�t

j \UNXSKMIV \TKO UO[PS[I\ I�TUMUOY IKTs KOMIOOKqKLLK] ISINIOM UOVUq
[UVXKSS] pUMs K __gqJ\ VUzILIOMUKMIV �KX\\UKO JXS\I KOV LITPLVUOY MsI
ISITMLUTq�ISV LI\JPO\I KM MsI \KNI KOMIOOK ISINIOM QPL KJJLP�UNKMIS]
�ta O\t wsU\ JLPTI\\ U\ LIJIKMIV QPL IKTs ISINIOM PQ MsI KLLK]b LI\XSMUOY
UO _f LITIU[IV rKTy\TKMMILIV \UYOKS\ MsKM TPOMKUO MsI \TKMMILUOY TPOqMLUrXMUPO\ QLPN MsI \yUOqrLIK\M UOMILQKTI �KLMUQKTM�b sIMILPYIOIPX\ OPLqNKS rLIK\M MU\\XI �TSXMMIL�b KOV MsI NKSUYOKOM MXNPL �\UYOKS�t wsI\I
\KNJSI rKTy\TKMMIL \UYOKS\ KLI JLPTI\\IV X\UOY PXL rIKNQPLNUOY KSq
YPLUMsN\ MP LITPO\MLXTM K NUTLPpK[I \TKMMILUOY UNKYI PQ MsI UOMILUPL
PQ MsI rLIK\Mt dO PLVIL MP JLIJKLI MsI\I \UYOKS\ QPL JLPTI\\UOYb pI
VITUNKMI MsI pK[IQPLN\ QLPN K \KNJSUOY QLIvXIOT] PQ _�gg �D{ MP ag
�D{b MsI \KNJSUOY QLIvXIOT] K\\XNIV UO MsI VI\UYO PQ MsI rIKNQPLNIL
VI\TLUrIV UO iITMUPO et�t

�:� *�<���G B� < �/5 -�<nG/0>�G 1G<��Bm�Gm 5G?>FC
dO PLVIL MP USSX\MLKMI MsI cdiw rIKNQPLNUOY KSYPLUMsN JLI\IOMIV UO
iITMUPO �b pI VU\TX\\ MsI QLIvXIOT]qVPNKUO VI\UYO PQ K �qH \JKTIqMUNI
rIKNQPLNILt |PL IK\I PQ JLI\IOMKMUPO pI \sPp POS] MsI �qH TK\Ib rXM
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MsI\I MITsOUvXI\ KLI VULITMS] KJJSUTKrSI UO MsLIIqVUNIO\UPO\ �eqH�t

|LIvXIOT]qVIJIOVIOM JLPJKYKMUPO IzITM\ KLI UOTPLJPLKMIV UOMP MsI
VI\UYO PQ MsI \JKTIqMUNI rIKNQPLNIL [UK K NPOP\MKMUT MLKO\QIL QXOTqMUPOb >66 �m?<�b psUTs LISKMI\ MsI LITIU[IV \UYOKS KM MsI 234 KOMIOOK
KM SPTKMUPO m6 MP MsI MLKO\NUMMIV \UYOKS KM MsI 234 KOMIOOK VXI MP K
\TKMMILIL SPTKMIV KM mt dO PXL �qH I�KNJSIb pI K\\XNI MsKM IKTs KOqMIOOK U\ KO UO�OUMI SUOI \PXLTI PQ ISITMLUT TXLLIOMb ; �<�b SPTKMIV KM m6
UO K XOUQPLN NIVUXN PQ OPLNKS rLIK\M MU\\XIt wsI NIVUXN�\ TPNq
JSI� pK[IOXNrILb ��<�b U\ K QXOTMUPO PQ TPNJSI� JILNUMMU[UM]b psUTs
U\ \JITU�IV X\UOY I\MUNKMI\ PQ MsI K[ILKYI VUISITMLUT JLPJILMUI\ PQ OPLqNKS rLIK\M MU\\XIt wsI \TKMMILIL U\ MLIKMIV K\ K TPOVXTMUOY TULTXSKL
T]SUOVIL PQ LKVUX\ � KOV UO�OUMI SIOYMst |PL MsU\ \TIOKLUPb pI X\I MsI
QPSSPpUOY MLKO\QIL QXOTMUPO�
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psILI � O
R� U\ MsI {ILPqPLVIL DKOyIS QXOTMUPO PQ MsI \ITPOV yUOVb KOV
MsI VIJIOVIOTI PQ � PO < U\ UNJSUIVt dO PXL JLI\IOM VI\UYOb pI TsPP\I
� : g�_NN MP KJJLPKTs MsI LIYUNI PQ K JPUOM \TKMMILILb \UOTI pI KLI
UOMILI\MIV UO VIMITMUOY \NKSS rLIK\M SI\UPO\t

wsI �qH rIKNQPLNIL U\ VI\UYOIV QPL K LUYUV _qH TPOQPLNKS KOMIOOK
KLLK]t wsI KLLK] TPOMKUO\ _f ISINIOM\ \JKOOUOY � TN sPLU{POMKSS]
KSPOY MsI \XLQKTI PQ MsI rLIK\M KM yOPpO SPTKMUPO\ �USSX\MLKMIV UO |UYXLI
��t wsI �qH JSKOI MsKM MsI rIKNQPLNIL U\ VI\UYOIV MP \TKO \JKO\ _g TN
KOV U\ ` TN VIIJt wsI MLKO\NUMMIV Z^x JXS\I U\ K VUzILIOMUKMIV
�KX\\UKO pUMs K QXSS pUVMs KM sKSQ NK�UNXN IvXKS MP __g J\t dM\
\JITMLXN sK\ K JIKy OIKL h�D{ KOV \UYOU�TKOM IOILY] rIMpIIO _ KOV
__�D{t

Î VI\UYO MsI QLIvXIOT]qVPNKUO rIKNQPLNIL P[IL MsI rKOV gta MP
_��D{ KOV KJJS] K LKU\IV TP\UOI MKJIL P[IL MsI UOMIL[KS\ gta MP _�D{
KOV __ MP _��D{ MP \NPPMs MsI MLKO\UMUPO rIMpIIO JK\\rKOV KOV
\MPJrKOV\t wsI \KNJSUOY QLIvXIOT]b ��b U\ ag�D{ KOV MsI NK�UNXN
LPXOVqMLUJ VU\MKOTI rIMpIIO KO] KOMIOOK KOV MsI VIIJI\M \TKO SPTKqMUPO U\ �` TN psUTs TPLLI\JPOV\ MP K MUNI UOMIL[KS PQ 7A : _�a \KNJSUOY
UOMIL[KS\t wsX\ � : _�a U\ MsI VKMK LITPLV SIOYMs KOV 	 : �� QLIvXIOq
TUI\ KLI INJSP]IV MP \JKO MsI rKOV PQ UOMILI\Mt wsI VI\UYO SPTKMUPO m
U\ \TKOOIV P[IL MsI rLIK\M LIYUPO X\UOY K YLUV LI\PSXMUPO PQ _NNt wsI
JP\MqrIKNQPLNIL pUOVPp VI\TLUrIV r] �_�� U\ MsLII \KNJSUOY UOMIL[KS\
UO SIOYMsb \JKOOUOY hg J\t

|UYXLI e USSX\MLKMI\ MsI UVIKS \JKMUKS VU\TLUNUOKMUPO TKJKrUSUM] PQ
MsU\ �qH rIKNQPLNILt wsI rLPKVrKOV rIKNQPLNIL YKUOb VI�OIV K\
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MsI PXMJXM JPpIL VXI MP K XOUMq\MLIOYMs UVIKSU{IV JPUOMq\TKMMILIL UO K
sPNPYIOIPX\ NIVUXN U\ JSPMMIV PO K Vx \TKSI K\ K QXOTMUPO PQ \TKMMILIL
JP\UMUPO QPL MsLII VUzILIOM VI\UYO SPTKMUPO\t �POqUVIKSUMUI\ \XTs K\
\yUO KLMUQKTM\ KOV sIMILPYIOIUM] PQ MsI rLIK\M KLI OPM NPVISIV UO MsI\I
rIKN JKMMILO\ \UOTI \XTs OPOqUVIKSUMUI\ KLI JKMUIOM \JITU�Tt jSMsPXYs
MsI JKMMILO\ pUSS VIMILUPLKMI UO MsI JLI\IOTI PQ OPU\I KOV TSXMMILb MsI\I
JKMMILO\ KLI [KSXKrSI QPL USSX\MLKMUOY MsI MKLYIM JILQPLNKOTI PQ MsI
rIKNQPLNILt

dO |UYXLI e�K�b MsI rIKNQPLNIL U\ VI\UYOIV MP JK\\ pUMs XOUM YKUO
MsP\I rKTy\TKMMILIV \UYOKS\ PLUYUOKMUOY QLPN MsI SPTKMUPO �atg TNb et_TN�
UOVUTKMIV PO MsI JSPM\ r] K ��� NKLyILt dO |UYXLI e�r�b MsI VIq
\UYO SPTKMUPO �atg TNb _t_TN� U\ �tg TN \sKSSPpIL MsKO MsKM PQ |UYq
XLI e�K�t |UYXLI e�T� \sPp\ MsI YKUO JKMMILO QPL K VI\UYO SPTKMUPO
��tg TNb �t_TN� MsKM U\ PzqTIOMIL pUMs LI\JITM MP MsI KOMIOOK KLLK]t
wsI\I JKMMILO\ LI[IKS MsKM MsI NKUOSPrI PQ MsI rIKNQPLNIL VITK]\
QLPN gVx MP q_gVx YKUO pUMsUO K gta TN LKVUX\ PQ MsI VI\UYO SPTKMUPOt
j \MLPOY \UVISPrI U\ KJJKLIOM UO IKTs JKMMILO KJJLP�UNKMIS] _te TN
QLPN MsI VI\UYO SPTKMUPO PO MsI KLLK] \UVI� sPpI[ILb MsI \UVISPrI SI[q
IS\ KLI KM SIK\M aVx rISPp MsI NKUOSPrIt

|UYXLI ` \sPp\ MsI KJJLP�UNKMI i�W QPL MsLII I�KNJSI MXNPL SPq
TKMUPO\ K\ K QXOTMUPO PQ pUOVPp SIOYMst wsI \UYOKS IOILY] U\ KJJLP�UqNKMIV r] \MIILUOY MsI rIKNQPLNIL MP MsI TIOMIL SPTKMUPO PQ K �qNNq
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VUKNIMIL MXNPLb KJJS]UOY pUOVPp\ PQ [KL]UOY SIOYMs MP MsI rIKNqQPLNIL PXMJXMb KOV TKSTXSKMUOY MsI PXMJXM IOILY]t iUNUSKLS]b MsI TSXMqMIL IOILY] U\ TPNJXMIV r] KJJS]UOY MsI \KNI JLPTI\\ MP rKTy\TKMMIL
pK[IQPLN\ PrMKUOIV QLPN K MXNPLqQLII NPVISb LIJIKMUOY QPL IKTs \TKO
SPTKMUPO pUMsUO MsI TIOMLKS h TN 
 � TN LIYUPO PQ MsI rLIK\Mb KOV K[q
ILKYUOY MsI LI\XSM\t jSMsPXYs MsI\I TXL[I\ \XYYI\M MsKM K POIq\KNJSI
pUOVPp ]UISV\ MsI NK�UNXN i�Wb pI TsPP\I K pUOVPp SIOYMs PQ MsLII
\KNJSI\ �hg O\� UO PLVIL MP rKSKOTI MsI YPKS PQ NK�UNU{UOY i�W pUMs
MsI YPKS PQ NKUOMKUOUOY LPrX\MOI\\ MP VU\JIL\UPOt |UYXLI a \sPp\ MsI
JP\UMUPO PQ MsI MsLIIq\KNJSI pUOVPp LISKMU[I MP MsI rIKNQPLNIL PXMq
JXM pK[IQPLN psIO MsI rIKNQPLNIL U\ \MIILIV MP K NKSUYOKOM MXNPL
KM �atg TNb et_TN�t dO MsU\ JSPMb MsI TULTSIV \KNJSI\ QKSS UO MsI pUOVPp
KOV KSS PMsIL \KNJSI\ KLI PXM\UVI MsI pUOVPpt WSIKLS]b K SKLYIL pUOVPp
pPXSV TKJMXLI NPLI \UYOKS IOILY] KM MsU\ \TKO SPTKMUPOb rXM MsKM \KNI
pUOVPp pPXSV TKJMXLI NPLI TSXMMIL IOILY] psIO MsI rIKNQPLNIL U\
\MIILIV IS\IpsILI UO MsI rLIK\Mt wsI YPKS PQ JLI\IL[UOY \UYOKS IOILY]
psUSI VU\TLUNUOKMUOY KYKUO\M TSXMMIL \XYYI\M\ MsU\ \MLKMIY] PQ PJMUNU{q
UOY i�W LKMsIL MsKO \UYOKS IOILY] KSPOIt

�:� "#-0 1G<��Bm�>CF #�<FG?
|UYXLI h�K� VIJUTM\ PO K Vx \TKSI MsI \TKOOIV rIKNQPLNIL PXMJXM IOq
ILY] QPL MsI rLIK\M NPVIS PQ |UYXLI �b psUTs TPOMKUO\ K �qNNqVUKNIMIL
NKSUYOKOM MXNPL SPTKMIV KM K VIJMs PQ et_TNt wsI psUMI ��� \UYO UO
MsI UNKYI UOVUTKMI\ MsI SPTKMUPO PQ MsI TIOMIL PQ MsI NPVISIV MXNPLt
wsI PLUYUO PQ MsI VPNUOKOM IOILY] UO MsU\ UNKYIb SPTKSU{IV KLPXOV
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�atg TNb et� TN�b U\ MsI VUISITMLUTqJLPJILMUI\ TPOMLK\M rIMpIIO NKSUYq
OKOM KOV OPLNKS rLIK\M MU\\XIt wsI SPpqSI[IS IOILY] \JKMUKSS] VU\qMLUrXMIV MsLPXYsPXM MsI UNKYI U\ MsI sIMILPYIOIUM] PQ OPLNKS rLIK\M
MU\\XI UO MsI OXNILUTKS rLIK\M JsKOMPNt wsI MXNPL U\ TSIKLS] VIqMITMKrSI K\ UM \MKOV\ _� Vx KrP[I MsI NK�UNXN TSXMMIL UO K MXNPLqQLIINPVIS psUTs U\ VI�OIV sILI K\ MsI NUOUNXN i�Wt

|UYXLI\ h�r� KOV h�T� LIJIKM MsI \TIOKLUP PQ |UYXLI h�K� QPL VUzILIOM
MXNPL SPTKMUPO\t wsI UNKYI UO |UYXLI h�r� U\ rK\IV PO MsI rKTy\TKMqMILIV \UYOKS\ TPNJXMIV X\UOY K NPVIS \UNUSKL MP |UYXLI � pUMs MsI
�qNNqVUKNIMIL MXNPL SPTKMIV KM K VIJMs PQ POS] _t_TNt dO MsI NPVIS
K\\PTUKMIV pUMs |UYXLI h�T�b MsI MXNPL pK\ SPTKMIV etg TN Pz MsI TIOqMIL K�U\ KM K VIJMs PQ �t_TNt |PL MsI TK\I psIO MsI NPVISIV MXNPL U\
TIOMILIV KM �atg TNb _t_TN�b MsI NUOUNXN i�W U\ _h Vxb KOV MsI JIKy
PQ MsI MXNPL LI\JPO\I PTTXL\ KM �atg TNb _t� TN�t ^sIO MsI NPVISIV
MXNPL U\ TIOMILIV KM ��tg TNb �t_TN�b MsI NUOUNXN i�W U\ _� Vxb KOV
MsI JIKy PQ MsI MXNPL LI\JPO\I PTTXL\ KM ��t_TNb �t_TN�t

|UYXLI f VIJUTM\ MsI rIKNQPLNIL PXMJXM IOILY] QPL MpP KV�KTIOM
�qNNqVUKNIMIL MXNPL\ \IJKLKMIV r] _ta TN pUMs MsI VIIJIL MXNPL
SPTKMIV KM K VIJMs PQ et_TNt wpP VU\MUOTM \TKMMILUOY Pr�ITM\ KLI TSIKLS]
I[UVIOMt wsI LI\JPO\I QLPN MsI _th TN VIIJ MXNPL sK\ K NUOUNXN
i�W PQ _� Vx KOV MsI JIKy PTTXL\ KM �atg TNb _th TN� psUSI MsI MXNPL
LI\JPO\I QLPN MsI et_TN VIIJ MXNPL sK\ K NUOUNXN i�W PQ _� Vx
KOV UM\ JIKy PTTXL\ KM �atg TNb et� TN�t wsU\ I�KNJSI USSX\MLKMI\ MsI
LI\PS[UOY TKJKrUSUM] PQ MsU\ KJJLPKTst

dO IKTs PQ MsI UNKYI\ PQ |UYXLI\ h KOV fb MsI JIKy PQ MsI MXNPL
LI\JPO\I PTTXL\ OP NPLI MsKO _NN QLPN MsI MLXI TIOMIL PQ MsI MXNPLt
wsU\ \NKSS VU\TLIJKOT] KLU\I\ rITKX\I MsI LI�ITMUPO PTTXL\ KM MsI \XLqQKTI PQ MsI MXNPLb psUTs TPLLI\JPOV\ MP K _qNN Pz\IM QLPN MsI TIOMIL
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PQ MsI MXNPLt wsI rIKNQPLNIL pK\ VI\UYOIV K\\XNUOY JPUOM \PXLTI
\TKMMILIL\b \P UM JILQPLN\ pISS PO MsI LISKMU[IS] \NKSS �NN MXNPL\
TPO\UVILIV UO MsI\I I�KNJSI\t DPpI[ILb MsI rIKNQPLNIL IOTPXOMIL\
SPTKSU{KMUPO ILLPL\ psIO MsI MXNPL \U{I UO UOTLIK\IVt

wsU\ IzITM U\ TSIKLS] USSX\MLKMIV r] TPO\UVILUOY MsI TK\I PQ K SKLYIL
hqNNqVUKNIMIL NKSUYOKOM MXNPL TIOMILIV KM K VIJMs PQ �te TNt wsI
UNKYI PQ rIKNQPLNIL PXMJXM IOILY] VIJUTMIV UO |UYXLI � \sPp\ MsKM
MsI JIKy PQ MsI MXNPL LI\JPO\I KJJIKL\ KJJLP�UNKMIS] _TN VIIJIL
MsKO MsI Js]\UTKS MXNPL SPTKMUPOt j \NKSSILb rXM \MUSS VU\MUOYXU\sKrSI
JIKy PTTXL\ KM �̀ t� TNb _t� TN�b TPLLI\JPOVUOY MP MsI QLPOM \XLQKTI PQ
MsI MXNPL psILI MsI UOUMUKS LI�ITMUPO PTTXL\t wsI rIKNQPLNIL PXMq
JXM QPL MsU\ SPTKS JIKy U\ \sPpO UO |UYXLI ��K� psILI MsI \KNJSI\
MsKM QKSS UO MsI MsLIIq\KNJSI pUOVPp KLI TULTSIVt wsI pUOVPp TKJqMXLI\ K \UYOU�TKOM JPLMUPO PQ MsI NKUOSPrIb KOV MsI JIKy UO IOILY]
TPLLITMS] UVIOMU�I\ K \TKMMILUOY \XLQKTIt |UYXLI ��r� VIJUTM\ MsI rIKNqQPLNIL PXMJXM \UYOKS QPL \TKO SPTKMUPO �atg TNb �te TN�b MsI TIOMIL PQ
MsI Js]\UTKS MXNPLt iUYOU�TKOM IOILY] U\ TSIKLS] I[UVIOMb KSMsPXYs MsI
\sPLM pUOVPp POS] TKJMXLI\ K \NKSS JPLMUPO PQ UMt jO UO[ILMIV \UOT
IO[ISPJI KJJIKL\ UO MsU\ �YXLIb rXM MsI NKUOSPrI QKSS\ a \KNJSI\ rIqQPLI MsI \ISITMIV pUOVPpt wsU\ NU\KSUYONIOM U\ VXI MP MsI LI�ITMUPO
PTTXLLUOY KM MsI MXNPL \XLQKTI LKMsIL MsKO KM MsI TIOMIL PQ MsI MXNPLb
\P MsI rIKNQPLNIL TPLLITMS] \XJJLI\\I\ IOILY] KM MsU\ SPTKMUPOt jOqPMsIL \NKSSILb rXM \MUSS VU\MUOYXU\sKrSI \UOT NKUOSPrI SKY\ MsI pUOVPp
r] h \KNJSI\t wsU\ JIKy U\ K TPO\IvXIOTI PQ MsI LI�ITMUPO QLPN MsI
SPpIL \XLQKTI PQ MsI MXNPLt |UYXLI ��T� VIJUTM\ MsI rIKNQPLNIL PXMq
JXM \UYOKS QPL \TKO SPTKMUPO �atg TNb etg TN�b MsI JIKyqIOILY] SPTKMUPO
UO MsI UNKYI PQ |UYXLI �t ^sUSI MsI pUOVPpUOY ISUNUOKMI\ NP\M PQ MsI
UOUMUKS LI�ITMUPO QPL MsU\ VIIJIL \TKO SPTKMUPOb MsI \ITPOVKL] LI�ITMUPO
U\ JLI\IL[IVb KOV U\ KTMXKSS] KNJSU�IV LISKMU[I MP MsKM UO |UYXLI ��r�
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rITKX\I PQ KVVUMUPOKS YKUO UOMLPVXTIV r] MsI rIKNQPLNIL MP TPNJIOq
\KMI QPL MsI KMMIOXKMUPO K\\PTUKMIV pUMs K VIIJIL \TKO SPTKMUPOt wsI
MsLIIq\KNJSI pUOVPp PQ |UYXLI ��T� TKJMXLI\ TPO\UVILKrS] NPLI IOILY]
MsKO MsP\I UO |UYXLI\ ��K� KOV �r�t �PMI MsKM UO \JUMI PQ MsI LISKMU[IS]
SKLYI \U{I NU\NKMTs rIMpIIO MsI K\\XNIV JPUOMq\TKMMILIL NPVIS KOV
MsI KTMXKS �OUMIq\U{IV MXNPLb MsI MXNPL LINKUO\ TSIKLS] VIMITMKrSIt
wsI NUOUNXN i�W U\ �_ Vxb \I[ILKS Vx SKLYIL MsKO MsKM PQ MsI �NN
MXNPLt cU\NKMTs \UNJS] UOMLPVXTI\ K SPTKMUPO rUK\t

dNKYI\ YIOILKMIV r] cdiw rIKNQPLNUOY VP OPM XOUvXIS] VIMILNUOI
MsI I�KTM MXNPL TPO�YXLKMUPO UO MsI rLIK\Mt wsU\ JLPrSIN PQ VIVXTUOY
MsI MXNPL TPO�YXLKMUPO QLPN MsI MsI IOILY] JSPM\ VPI\ OPM sK[I K
XOUvXI \PSXMUPO rITKX\I VUzILIOM MXNPL TPO�YXLKMUPO\ TPXSV SIKV MP
vXKSUMKMU[IS] \UNUSKL IOILY] JSPM\t wsI UNKYI PQ |UYXLI �b QPL I�KNJSIb
TPXSV TPOTIU[KrS] sK[I LI\XSMIV QLPN K rLIK\M NPVIS pUMs POI \NKSS
MXNPL SPTKMIV _ta TN KrP[I K SKLYIL MXNPLt dQb sPpI[ILb POI K\\XNI\
MsKM KM NP\M K \UOYSI MXNPL U\ JLI\IOM MsIO MsI UNKYI VPI\ JLP[UVI
UO\UYsM UOMP MXNPL JLPJILMUI\b \XTs K\ \U{It

jSS PQ MsI JLI[UPX\ LI\XSM\ pILI PrMKUOIV X\UOY rIKNQPLNIL\ MsKM
pILI VI\UYOIV QPL MsI KTMXKS K[ILKYI VUISITMLUT JLPJILMUI\ PQ MsI OPLqNKS rLIK\M MU\\XI JLI\IOM UO MsI NPVISt dO JLKTMUTIb MsI\I JLPJILMUI\
pUSS [KL] QLPN JKMUIOM MP JKMUIOM pUMsUO K TILMKUO NKLYUOb KOV I�q
KTM OPLNKS rLIK\M MU\\XI JLPJILMUI\ pUSS rI XOyOPpOt wsI LPrX\MOI\\
PQ PXL QLIvXIOT]qVPNKUO VI\UYO pUMs LI\JITM MP JPMIOMUKS NU\NKMTs
rIMpIIO MsI K\\XNIV KOV MsI KTMXKS VUISITMLUT JLPJILMUI\ K[ILKYI\ U\
VINPO\MLKMIV r] KJJS]UOY UM MP rKTy\TKMMILIV \UYOKS\ PrMKUOIV QLPN K
rLIK\M NPVIS pUMs K[ILKYI JILNUMMU[UM] PQ OPLNKS rLIK\M MU\\XI MsKM U\
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hg	 sUYsIL MsKO MsKM K\\XNIV UO MsI rIKNQPLNIL VI\UYOt wsU\ LIJLIq
\IOM\ KO I�MLINI TK\I PQ NU\NKMTs � POI psUTs I�TIIV\ MsKM I�JITMIV
UO JLKTMUTIt jS\P OPMI MsKM MsU\ TK\I VINPO\MLKMI\ MsI JPMIOMUKS PQ
PXL KJJLPKTs QPL VIMITMUOY NKSUYOKOM MXNPL\ MsKM I�sUrUM K \NKSSIL
TPOMLK\M pUMs OPLNKS rLIK\M MU\\XIt dO MsU\ I�KNJSIb MsI TPOMLK\M UO
JILNUMMU[UM] U\ et��_ UO\MIKV PQ MsI JLI[UPX\ a�_ TPOMLK\Mt wsI �qNNq
VUKNIMIL NKSUYOKOM MXNPL U\ SPTKMIV KM �atg TNb _t_TN� UO MsI NPVISb
JILNUMMUOY K VULITM TPNJKLU\PO pUMs MsI LI\XSM\ PQ |UYXLI h�r�t |UYq
XLI _g \sPp\ MsI PXMJXM IOILY] UNKYIt HI\JUMI MsI NU\NKMTs KOV MsI
VITLIK\IV NKSUYOKOMqMPqOPLNKS TPOMLK\Mb MsI �qNN NKSUYOKOM MXNPL
U\ \MUSS TSIKLS] VIMITMKrSI pUMs K NUOUNXN i�W PQ _g Vxt

� ��	������	�

Î sK[I JLPJP\IV KOV VINPO\MLKMIV K QLIvXIOT]qVPNKUO KJJLPKTs MP
VI\UYOUOY K cdiw rIKNQPLNIL QPL VIMITMUOY NUSSUNIMILq\U{IV NKSUYq
OKOM MXNPL\ UO MsI rLIK\Mt wsI QLIvXIOT]qVPNKUO cdiw rIKNQPLNIL
VI\UYO NUOUNU{I\ K JIOKSU{IV SIK\Mq\vXKLI\ JLPrSIN MsKM TPNJIO\KMI\
QPL QLIvXIOT]qVIJIOVIOM JLPJKYKMUPO IzITM\ KOV JLP[I\ MP rI TPNJXqMKMUPOKSS] \UNJSIL MsKO PXL MUNIqVPNKUO cdiw rIKNQPLNIL VI\UYOt
|XLMsILNPLIb MsI QLIvXIOT]qVPNKUO cdiw rIKNQPLNIL U\ \XUMKrSI QPL
X\I pUMs pUVIS] K[KUSKrSI OKLLPprKOV \UYOKS YIOILKMUOY UO\MLXNIOM\b
IzITMU[IS] SUQMUOY MsI rXLVIO PQ YIOILKMUOY KOV LKVUKMUOY Z^x JXS\I\t
iUNXSKMUPO LI\XSM\ \sPp MsKM MsU\ NIMsPV KTsUI[I\ MUYsMS] QPTX\IVb
sUYsqIOILY] JIKy\ KM UNKYI SPTKMUPO\ MsKM TPO\U\MIOMS] TPLLI\JPOV MP
\XLQKTI\ PQ NKSUYOKOM MXNPL\ UO MsI rLIK\Mt Î sK[I \sPpO MsKM MsU\
NIMsPV I�sUrUM\ LPrX\MOI\\ MP \I[ILKS JPMIOMUKS TsKSSIOYI\ K\\PTUKMIV
pUMs UNKYUOY MsI UOsILIOMS] sIMILPYIOIPX\ rLIK\Mt HXI MP MsI IOq
sKOTIV \]OMsIMUTqQPTX\UOY TKJKrUSUMUI\ PQ MsI QLIvXIOT]qVPNKUO cdiw
rIKNQPLNUOY KJJLPKTsb MsI UNKYIV rKTy\TKMMIL QLPN K �qNNqVUKNIMIL
MXNPL \MKOV\ PXM \UYOU�TKOMS] KrP[I MsI OKMXLKS [KLUKMUPO\ UO MsI �q
rLPYSKOVXSKL KOV KVUJP\I TPNJP\UMUPO PQ MsI rLIK\Mt iNKSS SI\UPO\ TKO
rI VIMITMIV pUMs sUYs \IO\UMU[UM] LIYKLVSI\\ PQ SPTKMUPO UO MsI rLIK\Mt
wsI \JKMUKS \ISITMU[UM] PQ cdiw rIKNQPLNUOY KS\P P[ILTPNI\ MsI TsKSqSIOYI PQ VIMITMUOYb SPTKSU{UOYb KOV LI\PS[UOY NXSMUJSI PL NXSMUqQPTKSSI\UPO\t iNKSS MXNPL\ KLI \XTTI\\QXSS] VIMITMIV I[IO psIO K \UYOUQq
UTKOM NU\NKMTs I�U\M\ rIMpIIO MsI K[ILKYI KOV OPLNKSqrLIK\MqMU\\XI
VUISITMLUT JLPJILMUI\ K\\XNIV UO MsI rIKNQPLNIL VI\UYO KOV K JLUPLU
yOPpSIVYI PQ MsI KTMXKS K[ILKYI VUISITMLUT JLPJILMUI\ PQ OPLNKS rLIK\M
MU\\XI VPI\ OPM KJJIKL MP rI LIvXULIV QPL VIMITMUPOt jSMsPXYs MsI VIq
\UYO TPO\MLKUOM X\IV UO MsI JIOKSU{IV SIK\Mq\vXKLI\ JLPrSIN \MKMINIOM
]UISVIV K sUYs i�Wb MsI TPO\MLKUOM TsPUTI sK\ OPM rIIO PJMUNU{IV KOV
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QXLMsIL TPO\UVILKMUPO PQ MsI TPO\MLKUOM NK] SIKV MP UNJLP[IV i�W JILqQPLNKOTIt
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wsU\ pPLy pK\ \XJJPLMIV r] wsI ^sUMKyIL |PXOVKMUPO xUPNIVUTKS
ROYUOIILUOY �I\IKLTs �LKOM ��q��qggg`b MsI HIJKLMNIOM PQ HIQIO\I
xLIK\M WKOTIL �I\IKLTs �LPYLKN XOVIL KpKLV HjcH_fqg�q_qgh�ab
KOV MsI ZOU[IL\UM] PQ ^U\TPO\UO �LKVXKMI ROYUOIILUOY �I\IKLTs iTsPSq
KL\ JLPYLKNt WPNJXMUOY LI\PXLTI\ pILI JLP[UVIV UO JKLM r] WLK]b dOTt
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��������� �� ������ ������b dO\MUMXMI PQ cIVUTUOIb �KMUPOKS
jTKVIN] �LI\\b ^K\sUOYMPO HtWtb �gggt

��� iXLPpUITb jt �tb it it iMXTsS]b �t �t xKLLb KOV jt ipKLXJb �HUISITqMLUT JLPJILMUI\ PQ rLIK\M TKLTUOPNK KOV MsI \XLLPXOVUOY MU\\XI\b�
���� ����� �����
 ��� b [PSt eab JJt �af��heb jJLt _���t

�e� �PUOI\b ^t wtb !t "t HsIO�UOYb KOV �t �t �ULMSIb �wsI NIK\XLIV
ISITMLUTKS JLPJILMUI\ PQ OPLNKS KOV NKSUYOKOM sXNKO MU\\XI\ QLPN
ag MP �gg cD{b� ��
 #
�� b [PSt �_b JJt a`f�aagb jJLt _��`t

�̀ � WsKXVsKL]b it itb �t $t cU\sLKb jt ipKLXJb KOV �t ct wsPNK\b
�HUISITMLUT JLPJILMUI\ PQ OPLNKS KOV NKSUYOKOM sXNKO rLIK\M MU\q
\XI\ KM LKVUPpK[I KOV NUTLPpK[I QLIvXIOTUI\b� ��
��� % ����
�� 
��
 ���	
�� b [PSt �_b JJt fh�f�b |Irt _��`t

�a� DKYOI\\b it Wtb �t �Ub $t ct �IUOUOYILb �t Dt xPP\yIb KOV
ct �yPOUIp\yUb �HUISITMLUT TsKLKTMILU{KMUPO PQ sXNKO rLIK\M MU\q
\XI KOV rLIK\M TKOTIL VIMITMUPO KSYPLUMsN\ QPL TPOQPTKS NUTLPpK[I
UNKYUOYb� UO �����&����� �
���� ��
 '		��������� �� ���������
#��������� (b Ht Rt WSKLyb �t �t �t xUOOILb KOV Ht jt �IpU\b IV\tb

Î\MIL[USSIb �D� wsI jNILUTKO WILKNUT iPTUIM]b �gg_t
�h� DKYOI\\b it Wtb jt wK�P[Ib KOV �t Rt xLUVYI\b �wpPqVUNIO\UPOKS

|HwH KOKS]\U\ PQ K JXS\IV NUTLPpK[I TPOQPTKS \]\MIN QPL rLIK\M
TKOTIL VIMITMUPO� |U�IVqQPTX\ KOV KOMIOOKqKLLK] \IO\PL\b� ����
����� �����
 ��� b [PSt `ab OPt _�b JJt _`fg�_`f�b HITt _���t

�f� |P\MILb $t �t KOV Dt �t iTspKOb �HUISITMLUT JLPJILMUI\ PQ MU\\XI\
KOV rUPSPYUTKS NKMILUKS\� j TLUMUTKS LI[UIpb� �������� )����&� � ��
�����
���� �����������b [PSt _fb JJt �a�_g`b _���t
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��� iPX[PLP[b jt Rtb jt Rt xXS]\sI[b it !t iINIOP[b �t Dt i[IO\POb
KOV �t �t wKM\U\b �wpPqVUNIO\UPOKS TPNJXMIL KOKS]\U\ PQ K NUq
TLPpK[I �KM KOMIOOK KLLK] QPL rLIK\M TKOTIL MPNPYLKJs]b� ����
����� �����&��� �
���� ���
 b [PSt `�b OPt �b JJt _`_e�_`_ab
jXYt �gggt

��� xXS]\sI[b jt Rtb it !t iINIOP[b jt Rt iPX[PLP[b �t Dt i[IO\POb
jt �t �K{KLP[b !t Rt iU{P[b KOV �t �t wKM\U\b �WPNJXMKMUPOKS
NPVISUOY PQ MsLIIqVUNIO\UPOKS NUTLPpK[I MPNPYLKJs] PQ rLIK\M
TKOTILb� ���� ����� �����
 ��� b [PSt `�b OPt �b JJt _gae�
_gahb iIJMt �gg_t

�_g� cIKOI]b �t ct KOV $t Ht �KXS\IOb ��POKTMU[I KOMIOOK TPNJIO\KqMUPO QPL ��IVqKLLK] NUTLPpK[I UNKYUOY� �KLM dd�dNKYUOY LI\XSM\b�
���� ����� ��
 ���� b [PSt _�b OPt hb JJt ag��a_�b �XOI _���t

�__� cIKOI]b �t ctb ct ^t |KOOUOYb Ht �Ub it �t �PJSKTyb KOV $t Ht
�KXS\IOb �j TSUOUTKS JLPMPM]JI QPL KTMU[I NUTLPpK[I UNKYUOY PQ
MsI rLIK\Mb� ���� ����� �����&��� �
���� ���
 b [PSt `�b OPt
__b JJt _�`_�_�aeb �P[t �gggt

�_�� xPOVb Rt �tb �t �Ub it Wt DKYOI\\b KOV xt �KO �IIOb �cUq
TLPpK[I dNKYUOY [UK iJKTIqwUNI xIKNQPLNUOY QPL RKLS] HIMITqMUPO PQ xLIK\M WKOTILb� \XrNUMMIV MP ���� ����� '������� ��

#��	���� 

�_e� DKYOI\\b itb jt wK�P[Ib KOV �t Rt xLUVYI\b �wsLIIqVUNIO\UPOKS
|HwH KOKS]\U\ PQ K JXS\IV NUTLPpK[I TPOQPTKS \]\MIN QPL rLIK\M
TKOTIL VIMITMUPO� HI\UYO PQ KO KOMIOOKqKLLK] ISINIOMb� ����
����� '������� ��
 #��	���� b [PSt `fb OPt ab JJt f�e�f�_b cK]
_���t

�_`� |IKLb Rt Wtb KOV ct jt iMXTsS]b �cUTLPpK[I VIMITMUPO PQ rLIK\M
TKOTILb� ���� ����� �����&��� �
���� ���
 b [PSt `�b OPt __b
JJt _�a`�_�heb �P[t �gggt

�_a� �Ub �t KOV it Wt DKYOI\\b �j TPOQPTKS NUTLPpK[I UNKYUOY KSYPq
LUMsN QPL rLIK\M TKOTIL VIMITMUPOb� ���� �����&��� ��
 ��������
���	������ ���� b [PSt __b OPt eb JJt _eg�_e�b cKLt �gg_t

�_h� WP�b Dtb ��I\PS[UOY JPpIL KOV \IO\UMU[UM] MP NU\NKMTs PQ PJMUqNXN KLLK] JLPTI\\PL\b� %��� '����� ��� '��� b [PSt a`b OPt eb
JJt ff_qf�ab _�fet

�_f� WP�b Dtb �t ct "I\yUOVb KOV ct ct �pIOb ��PrX\M KVKJMU[I
rIKNQPLNUOYb� ���� ����� �� '��#b [PS jii�qeab JJt _ehaq_efab �TMt _��ft
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�_�� wK�P[Ib jt KOV it DKYOI\\b ���	��������� �������
�������� �
�
���������� ������ ����������� ���
�
� ��
 �
 b jLMITs DPX\Ib
xP\MPOb cjb �gggt

�_�� DK]yUOb itb '
�	���� ������ �
����b �LIOMUTIqDKSSb �Ip �IL\I]b
eLV IVtb _��ht

��g� �KO �IIOb xt KOV $t xXTySI]b �xIKNQPLNUOY� j [IL\KMUSI KJq
JLPKTs MP \JKMUKS �SMILUOYb� ���� '��# ��������b [PSt ab JJt
`��`b jJLUS _���t

��_� �KO �IIOb xtb �cUOUNXN [KLUKOTI rIKNQPLNUOYb� UO '
�	����
)�
�� ��������� ��
 ����������b it DK]yUO KOV jt iMIUOsKLVMb
IV\tb WsKJMIL `b JJt _h_��eht �PsO ^USI] KOV iPO\b �Ip !PLyb
_���t

���� xKSKOU\b Wtb '
�����
 ����������� ����������������b �PsO ^USI]
KOV iPO\b �Ip !PLyb _���t

-�<�l> 5<=>? pK\ rPLO UO jX\MUOb wI�K\b PO �XS] �fb _�fht isI
LITIU[IV MsI xtit VIYLII UO RSITMLUTKS ROYUOIILUOY QLPN �Ip cI�UTP
iKMI ZOU[IL\UM] UO HITINrIL _��� KOV U\ TXLLIOMS] JXL\XUOY sIL ctit
VIYLII UO MsI HIJKLMNIOM PQ RSITMLUTKS KOV WPNJXMIL ROYUOIILUOY KM
MsI ZOU[IL\UM] PQ ^U\TPO\UOqcKVU\POt DIL LI\IKLTs UOMILI\M\ UOTSXVI
NUTLPpK[I UNKYUOY KOV pULISI\\ TPNNXOUTKMUPO\t c\t HK[U\ pK\ MsI
LITUJUIOM PQ K �LKVXKMI ROYUOIILUOY �I\IKLTs iTsPSKL\ |ISSPp\sUJ QLPN
MsI Z^qcKVU\POt

*??G� A: 1BCD pK\ rPLO UO cUSpKXyIIb ^U\TPO\UOb PO �P[INrIL
_�b _�fft DI LITIU[IV MsI xtit VIYLII QLPN MsI cUSpKXyII iTsPPS PQ
ROYUOIILUOY UO cK] _��� KOV MsI ctit VIYLII QLPN MsI ZOU[IL\UM]
PQ ^U\TPO\UOqcKVU\PO UO jXYX\M �gg_b rPMs UO RSITMLUTKS ROYUOIILq
UOYt DI U\ TXLLIOMS] JXL\XUOY sU\ �stHt VIYLII UO MsI HIJKLMNIOM PQ
RSITMLUTKS KOV WPNJXMIL ROYUOIILUOY KM MsI ZOU[IL\UM] PQ ^U\TPO\UOq
cKVU\POt DU\ LI\IKLTs UOMILI\M\ UOTSXVI \MKMU\MUTKS \UYOKS JLPTI\\UOY
KOV NUTLPpK[I UNKYUOYt cLt xPOV pK\ MsI LITUJUIOM PQ K �LKVXKMI
ROYUOIILUOY �I\IKLTs iTsPSKL\ |ISSPp\sUJ QLPN MsI Z^qcKVU\POt

E~ 3> pK\ rPLO UO xIU�UOYb WsUOKb PO cK] _eb _�fat isI LITIU[IV
MsI xtit VIYLII UO xUPNIVUTKS ROYUOIILUOY QLPN w\UOYsXK ZOU[IL\UM]b
xIU�UOYb WsUOK KOV MsI ctit VIYLII UO xUPNIVUTKS ROYUOIILUOY QLPN
MsI ZOU[IL\UM] PQ ^U\TPO\UOqcKVU\POb ^d UO _��� KOV �gggb LI\JITqMU[IS]t WXLLIOMS] \sI U\ JXL\XUOY sIL �stH VIYLII UO MsI HIJKLMNIOM PQ
RSITMLUTKS KOV WPNJXMIL ROYUOIILUOY KM MsI ZOU[IL\UM] PQ ^U\TPO\UOq
cKVU\POt DIL LI\IKLTs UOMILI\M\ UOTSXVI NUTLPpK[I UNKYUOYb TPNJXqMKMUPOKS ISITMLPNKYOIMUT\b KOV XSMLKpUVIrKOV KOMIOOK\t c\t �U pK\
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MsI LITUJUIOM PQ K ^U\TPO\UO jSXNOU �I\IKLTs |PXOVKMUPO �LKVXKMI
|ISSPp\sUJ QLPN MsI Z^qcKVU\PO UO _���t isI U\ TXLLIOMS] K \MXVIOM
NINrIL PQ MsI dRRRt

-~?<C $: 7<FCG?? LITIU[IV MsI xtit VIYLII pUMs sUYsI\M sPOPL\ KOV
MsI �stHt VIYLII UO ISITMLUTKS IOYUOIILUOY QLPN �PLMspI\MILO ZOU[ILq
\UM] UO _��e KOV _���b LI\JITMU[IS]t iUOTI jXYX\M PQ _���b \sI sK\
rIIO pUMs MsI ZOU[IL\UM] PQ ^U\TPO\UOqcKVU\POb psILI \sI U\ TXLLIOMS]
KO K\\U\MKOM JLPQI\\PL UO MsI HIJKLMNIOM PQ RSITMLUTKS KOV WPNJXMIL
ROYUOIILUOY KOV K QKTXSM] KuSUKMI PQ MsI HIJKLMNIOM PQ xUPNIVUTKS
ROYUOIILUOYt dO �gggb HLt DKYOI\\ LITIU[IV MsI �LI\UVIOMUKS RKLS] WKq
LIIL jpKLV QPL iTUIOMU\M\ KOV ROYUOIIL\ ��RWjiR� QLPN MsI ^sUMI
DPX\It isI U\ KS\P MsI LITUJUIOM PQ MsI Z^ RWR DPSVLUVYI R�TISSIOTI
UO wIKTsUOY jpKLV ��ggg�t dO �gg�b \sI pK\ OKNIV POI PQ MsI _gg
MPJ ]PXOY UOOP[KMPL\ UO \TUIOTI KOV IOYUOIILUOY r] cdw�\ wITsOPSPY]
�I[UIp NKYK{UOIt isI TPqKXMsPLIV WPNJXMKMUPOKS RSITMLPV]OKNUT\�
wsI |UOUMIqHUzILIOTI wUNIqHPNKUO cIMsPVb �OVt IVt �jLMITs DPX\Ib
�ggg� pUMs jSSIO wK�P[Ib KOV U\ TXLLIOMS] \IL[UOY K\ KO K\\PTUKMI IVUqMPL QPL MsI dRRR jOMIOOK\ KOV ^ULISI\\ �LPJKYKMUPO �IMMIL\t

1<mm� 5: )<C )GGC LITIU[IV MsI xtit VIYLII QLPN cUTsUYKO wITsOPqSPYUTKS ZOU[IL\UM] UO _��e KOV MsI �stHt VIYLII QLPN MsI ZOU[IL\UM] PQ
WPSPLKVP UO _��hb rPMs UO ISITMLUTKS IOYUOIILUOYt iUOTI jXYX\M PQ _��f
sI sK\ rIIO pUMs MsI HIJKLMNIOM PQ RSITMLUTKS KOV WPNJXMIL ROYUq
OIILUOY KM MsI ZOU[IL\UM] PQ ^U\TPO\UOqcKVU\PO KOV TXLLIOMS] sPSV\
MsI LKOy PQ �LPQI\\PLt HLt �KO�IIO pK\ K LITUJUIOM PQ K _��� �LI\UVIOqMUKS !PXOY dO[I\MUYKMPL jpKLV QLPN MsI �KMUPOKS iTUIOTI |PXOVKMUPO
KOV K _��g dRRR iUYOKS �LPTI\\UOY iPTUIM] �KJIL jpKLVt DI \IL[IV
K\ KO K\\PTUKMI IVUMPL QPL MsI dRRR wLKO\KTMUPO\ PO iUYOKS �LPTI\\UOY
KOV PO MsI dRRR iUYOKS �LPTI\\UOY iPTUIM]�\ wITsOUTKS WPNNUMMII PO
iMKMU\MUTKS iUYOKS KOV jLLK] �LPTI\\UOY QLPN _��_ MsLPXYs _��f KOV U\
TXLLIOMS] K NINrIL PQ MsI iIO\PL jLLK] KOV cXSMUTsKOOIS wITsOUTKS
WPNNUMMIIt DI U\ K |ISSPp PQ MsI dRRR KOV LITIU[IV MsI DPSVLUVYI
wIKTsUOY R�TISSIOTI jpKLV QLPN MsI RWR HIJKLMNIOM KM MsI ZOUq
[IL\UM] PQ ^U\TPO\UO UO _��ft DI TPKXMsPLIV �iUYOKS\ KOV i]\MIN\b�
�̂ USI] _���� pUMs iUNPO DK]yUOt


