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)M� SGHR� SGDRHR� VD� RSTCX� SGD� @OOKHB@SHNM� NE� QDVQHSD� SDBGMHPTDR� SN� DPT@SHNM@K�

QD@RNMHMF�� 7D� OQDRDMS� U@QHNTR� QDVQHSDA@RDC� OQNNE�LDSGNCR� @MC� ENQL@KHYD� SGDL�

NM� @M� @ARSQ@BS� KDUDK� @R� DPT@SHNM@K� HMEDQDMBD� RXRSDLR�� 7D� @KRN� HMSQNCTBD� SDBG

MHPTDR�� A@RDC� NM� SGD� BNMBDOS� NE� OQNNE� NQCDQHMFR�� ENQ� QD@RNMHMF� @ANTS� RTBG� HMEDQ

DMBD�RXRSDLR�

7D� CDRBQHAD� SGD� RS@MC@QC� +MTSG"DMCHW� BNLOKDSHNM� LDSGNC� HM� NTQ� ENQL@K

HRL� @MC� DRS@AKHRG� HSR� BNQQDBSMDRR�� /TQ� BNQQDBSMDRR� OQNNER� @QD� BNLO@Q@SHUDKX� RHL

OKD� @MC� @OOKX� SN� @� K@QFD� BK@RR� NE� RODBHEHB� UDQRHNMR� NE� BNLOKDSHNM�� 4GD� MNSHNM� NE�

BQHSHB@K�O@HQ�BQHSDQHNM� B@M� @KRN�AD� BNMUDMHDMSKX� ENQL@KHYDC� HM� NTQ� EQ@LDVNQJ�

7D� ETQSGDQ� CHRBTRR� BNLOKDSHNM� ENQ� QDVQHSHMF� LNCTKN� @� BNMFQTDMBD� @MC�

OQDRDMS� LDSGNCR� SG@ S� @QD� LNQD� FDMDQ@K� HM� RBNOD� SG@M� NSGDQ� BNLOKDSHNM� OQN

BDCTQDR�� 7D� OQDRDMS�� ENQ� HMRS@MBD�� @� BNLOKDSHNM� OQNBDCTQD� SG@ S� B@M� AD� @OOKHDC� SN�

DPT@SHNM@K� SGDNQHDR� VHSG� HMEHMHSD� BNMFQTDMBD� BK@RRDR�� @� B@RD� SG@ S� B@M� MNS� AD� G@M

CKDC� AX�@MX�NSGDQ�LDSGNC�

7D� @KRN� CDRBQHAD� @M� DWSDMRHNM� NE� RS@MC@QC� BNLOKDSHNM�� BNLOKDSHNM� VHSGNTS�

E@HKTQD�� SG@ S� NESDM� RTBBDDCR� HM� BNMRSQTBSHMF� @� B@MNMHB@K� RXRSDL� VGDM� RS@MC@QC�

BNLOKDSHNM� E@HKR�� 5ME@HKHMF� BNLOKDSHNM� HR� @KRN� @� QDETS@SHNM@KKX� BNLOKDSD� SGDNQDL�

OQNUDQ� ENQ�OTQDKX�DPT@SHNM@K� SGDNQHDR�

&HM@KKX�� VD� CDRBQHAD� RNLD� SDBGMHPTDR� ENQ� OQNUHMF� SGD� SDQLHM@SHNM� NE� QDVQHSD�

RXRSDLR�
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)� RHMBDQDKX� SG@MJ� .@BGTL� $DQRGNVHSY�� LX� SGDRHR� @CUHRNQ�� ENQ� GHR� BNMRHRSDMS�

DMBNTQ@FDLDMS� @MC� FTHC@MBD�� -@MX� NE� SGD� HCD@R� OQDRDMSDC� HM� SGHR� SGDRHR� NQH

FHM@SDC�EQNL� CHRBTRRHNMR�VHSG�GHL�

4G@MJR� @QD� @KRN� CTD� SN� $@UHC� 0K@HRSDC� ENQ� GHR� U@KT@AKD� BNLLDMSR� @MC�

RTFFDRSHNMR�� )� @L� FQ@SDETK� SN� 3SDUDM� 'QDDMA@TL�� *HDG� (RH@MF�� !K@M� *NRDOGRNM��

9TG*DMF� ,DD�� @MC� '�� 3HU@JTL@Q� ENQ� SGDHQ� BNLLDMSR� NM�U@QHNTR�UDQRHNMR�NE�O@QSR�

NE�SGHR� SGDRHR�

)� VNTKC� KHJD� SN� DWOQDRR� LX� FQ@SHSTCD� SN� "QTMN� "TBGADQFDQ� ENQ� GHR� BQTBH@K�

@CUHBD� @MC� DMBNTQ@FDLDMS�

)� VNTKC� KHJD� SN� SG@MJ�LX�VHED� @MC� LX� O@QDMSR� ENQ� SGDHQ� O@SHDMBD� @MC� TMCDQ

RS@MCHMF�
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%PT@SHNM@K� QD@RNMHMF� LDSGNCR� G@UD� ADDM� @OOKHDC� SN � L@MX� OQNAKDLR� HM�

@TSNL@SDC� SGDNQDL� OQNUHMF�� OQNFQ@L� UDQHEHB@SHNM�� OQNFQ@L� RXMSGDRHR�� KNFHB� OQN

FQ@LLHMF�� @MC� RXLANKHB� BNLOTS@SHNM�� 2D@RNMHMF� @ANTS� DPT@SHNMR� L@X�� ENQ�

DW@LOKD�� HMUNKUD� CDBHCHMF�VGDSGDQ� @M�DPT@SHNM� HR� @� KNFHB@K� BNMRDPTDMBD�NE�@� FHUDM�

RDS� NE�DPT@SHNMR�� $D@KHMF�DEEDBSHUDKX�VHSG� SGD� DPT@KHSX�OQDCHB@SD�VHSGHM� @TSNL@SDC�

SGDNQDL� OQNUDQR� HR� MNSNQHNTRKX� CHEEHBTKS�� 3HLOKX� @CCHMF� DPT@KHSX� @WHNLR� @KLNRS�

HMU@QH@AKX� KD@CR� SN� TM@BBDOS@AKD� HMDEEHBHDMBHDR�� )MRSD@C�� @� MTLADQ� NE� RODBH@K�

LDSGNCR�G@UD�ADDM�CDUHRDC� ENQ� QD@RNMHMF� @ANTS�DPT@KHSX�

7HSGHM� QDRNKTSHNMA@RDC� OQNUDQR�� gO@Q@LNCTK@SHNMh� �2NAHMRNM� @MC� 7NR��

����	� HR� EQDPTDMSKX�DLOKNXDC�� 0@Q@LNCTK@SHNM� HR� @�BNLOKDSD�LDSGNC� ENQ� G@MCKHMF�

DPT@SHNMR� ATS� HR� CHEEHBTKS� SN� BNMSQNK� @MC� TRT@KKX� OQNCTBDR� @� K@QFD� MTLADQ� NE�

HQQDKDU@MS� NQ� QDCTMC@MS� ENQLTK@R�� -NQD� QDRSQHBSHUD� HMEDQDMBD� QTKDR� G@UD� ADDM� OQN

ONRDC�� D�F�� gCDLNCTK@SHNMh� �7NR�� DS� @K��� ����	�� VGHBG� BNMRHRSR�NE�TRHMF� DPT@SHNMR�

HM� NMKX� NMD� CHQDBSHNM� SN� QDVQHSD� SDQLR� SN� @� gRHLOKDQh� ENQL�� $DLNCTK@SHNM� HR�� HM�

FDMDQ@K�� @M� HMBNLOKDSD�� @CGNB�LDSGNC�� )M� SGHR� SGDRHR�VD� CDRBQHAD� BNLOKDSD� OQNNE�

LDSGNCR� SG@ S� @QD�A@RDC�NM� SGD� BNMBDOS�NE�QDVQHSHMF�

7D� BNMRHCDQ� OTQDKX� BNR>QFLK>I� QEBLOFBP�� SG@ S� HR�� SGDNQHDR� SG@ S� B@M� AD� @WHNL@�

SHYDC� AX� @� RDS� NE� DPT@SHNMR�� 4GD� S>IFAFQV� MOL?IBJ� HM� RTBG� SGDNQHDR� HR�� NE� BNTQRD�
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RDLHCDBHC@AKD�� @M� DPT@SHNM� R�bQ� HR� SQTD� HM� @KK� LNCDKR� NE� @� �BNTMS@AKD	� RDS� NE�

DPT@SHNMR� # � � HE� Q� B@M� AD� NAS@HMDC� EQNL� R� AX� TRHMF� SGD� @WHNLR� NE�# � SN� QDOK@BD�

gDPT@KR� AX� DPT@KR�h� (NVDUDQ�� RXRSDL@SHB@KKX� CDQHUHMF� MDV� DPT@SHNMR� AX� RTARSHST

SHNM� @MC� QDOK@BDLDMS�NE�DPT@KR� AX� DPT@KR� TMSHK� P�b Q� G@R�ADDM� OQNUDC� HR� HLOQ@BSH

B@K� ENQ� @KK� ATS� SGD� RHLOKDRS� OQNAKDLR�� 4GD� @CU@MS@FD� NE� QDVQHSD�LDSGNCR� HR� SG @ S�

SGDX� OQNUHCD� RNLD� LD@MR� NE� FTHC@MBD� @MC� CQ@RSHB@KKX� KHLHS� SGD� RD@QBG� RO@BD� NE�

DPT@SHNM@K�BNMRDPTDMBDR� SN�AD� BNMRHCDQDC�

0BTOFQB� PVPQBJP� @QD� BNKKDBSHNMR� NE�CHQDBSDC� DPT@SHNMR� �QTKDR	� TRDC� SN� BNLOTSD�

AX� QDOD@SDCKX�RTARSHSTSHMF� DPT@K� SDQLR� HM� @� FHUDM� DWOQDRRHNM� TMSHK� @� RHLOKDRS� ENQL�

ONRRHAKD� �MNQL@K� ENQL	� HR� NAS@HMDC�� -@MX� ENQLTK@�L@MHOTK@SHNM� RXRSDLR�� RTBG� @R�

,��/��� NQ�'��-3'�� TRD� DPT@SHNMR� HM� SGHR� L@MMDQ�� #@MNMHB@K�� H�D�� SDQLHM@SHMF�

#GTQBG2NRRDQ�� QDVQHSD� RXRSDLR� G@UD� SGD� OQNODQSX� SG @ S� SVN� SDQLR� @QD� DPTHU@KDMS�

HE� @MC� NMKX� HE� SGDX� RHLOKHEX� SN� @M� HCDMSHB@K� MNQL@K� ENQL�� $DBHCHMF� U@KHCHSX� HM�

SGDNQHDR� ENQ� VGHBG� B@MNMHB@K� RXRSDLR� @QD� JMNVM� �D�F�� FQNTO� SGDNQX	� HR� SGTR� D@RX�

@MC� QD@RNM@AKX� DEEHBHDMS�� !� K@QFD� MTLADQ� NE�B@MNMHB@K� RXRSDLR� G@UD� ADDM� CDQHUDC�

TRHMF� SGD� )KRQE BKAFU� @LJMIBQFLK� JBQELA� �+MTSG� @MC� "DMCHW�� ����	�� #NLOKD

SHNM� G@R� ADDM� @OOKHDC� SN� @� U@QHDSX� NE� OQNAKDLR� HMBKTCHMF� SGD� VNQC� OQNAKDL� HM�

TMHUDQR@K� @KFDAQ@� �+MTSG� @MC� "DMCHW�� ����	�� OQNNER� NE� HMCTBSHUD� OQNODQSHDR� NE�

C@S@� SXODR� �-TRRDQ�� ������ (TDS� @MC� (TKKNS�� ����	�� @MC� DPT@SHNM@K� OQNFQ@LLHMF�

�/j$NMMDKK�� ������$DQRGNVHSY�� ����@	�

#NLOKDSHNM� HR� RTOOKHDC� VHSG� @� RDS� NE� DPT@SHNMR� @MC� @� VDKKENTMCDC� NQCDQHMF�

NM� SDQLR� �@�QDCTBSHNM� NQCDQHMF	� @MC� FDMDQ@SDR� QDVQHSD� QTKDR� AX�NQHDMSHMF� DPT@SHNMR�

@BBNQCHMF� SN� SGD� FHUDM� NQCDQHMF�� 4GD� NMKX� MDV� DPT@SHNMR� SG@ S� G@UD� SN� AD� CDQHUDC�

@QD� SGNRD� NAS@HMDC� AX�O@Q@LNCTK@SHMF� KDESG@MC� RHCDR� NE�QTKDR� HMSN� NSGDQ� KDESG@MC�

RHCDR�� (NVDUDQ�� MN� O@Q@LNCTK@SHNMR� G@UD� SN� S@JD� OK@BD� VHSGHM� SGD� U@QH@AKD� O@QS�

NE�@� QTKD�� -TST@K� RHLOKHEHB@SHNM� NE�QTKDR� SXOHB@KKX� QDRTKSR� HM� SGD� CDKDSHNM�NE� QDCTM

C@MS� QTKDR�� 4GD� OQ@BSHB@KHSX� @MC� DEEHBHDMBX�NE�BNLOKDSHNM� BQTBH@KKX� CDODMC� NM� SGHR
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TRD�NE�RHLOKHEHB@SHNM�� /M� SGD�NSGDQ� G@MC�� SGD� BNLOKDSDMDRR� NE�OQNNE�LDSGNCR� SG@S�

BNMS@HM� RTBG� RHLOKHEHB@SHNM� LDBG@MHRLR� HR� CHEEHBTKS� SN � DRS@AKHRG�� HM� FDMDQ@K�� @MC�

G@R� QDPTHQDC� Q@SGDQ� HMSQHB@SD� @QFTLDMSR� �D�F��(TDS�� ����	�

)M� SGD� L@HM� O@QS� NE� SGHR� SGDRHR� VD� CDUDKNO� @� ENQL@KHRL� ENQ� QD@RNMHMF� @ANTS�

QDVQHSD� LDSGNCR�� 7D� HMSQNCTBD� SGD� BNMBDOS� NE� MOLLC� LOABOFKD� @MC� CDLNMRSQ@SD�

HSR� TRDETKMDRR� ENQ� ENQL@KHYHMF� SGD� DRRDMSH@K� OQNODQSHDR� NE� BNLOKDSHNM� NQ� RHLHK@Q�

OQNNE� LDSGNCR�� 0QNNE� NQCDQHMFR� E@BHKHS@SD� BNLO@Q@SHUDKX� RHLOKD� @MC� HMSTHSHUD�

OQNNER� NE� BNQQDBSMDRR�� )M� #G@OSDQ� ��� VD� HMSQNCTBD� OQNNE� NQCDQHMF� SDBGMHPTDR� AX�

@OOKXHMF� SGDL� SN� SGD� RS@MC@QC� +MTSG"DMCHW� BNLOKDSHNM� OQNBDCTQD�� 7D� ENQLT

K@SD� BNLOKDSHNM� HM� @M� @ARSQ@BS� EQ@LDVNQJ� @MC�OQNUD�BNQQDBSMDRR�NE�@� K@QFD� BK@RR�NE�

BNLOKDSHNM� OQNBDCTQDR�� MNS�IT RS� @�RODBHEHB� UDQRHNM� @R� HM�(TDS� �����	�� 7D� @KRN� TSHK

HYD� OQNNE� NQCDQHMFR� HM� SGD� CDRHFM� @MC� UDQHEHB@SHNM� NE� LDBG@MHRLRfBQHSHB@K� O@HQ�

BQHSDQH@fENQ� RNQSHMF� NTS� QDCTMC@MS� DPT@SHNMR�� 3TBG� BQHSDQH@�ODQLHS� CHQDBS� BNMSQNK�

NUDQ� SGD� MTLADQ� NE� DPT@SHNMR� FDMDQ@SDC� @MC� L@X� BNMRHCDQ@AKX� HLOQNUD� SGD�

DEEHBHDMBX� NE� BNLOKDSHNM�� 4GD� BQHSDQH@� OQDRDMSDC� GDQD� RTARTLD� SGNRD� OQNONRDC� AX�

7HMJKDQ� @MC�"TBGADQFDQ� �����	��+TBGKHM� �����	�� @MC�+@OTQ�� DS� @K�� �����	�

%PT@SHNM@K� SGDNQHDR� SG@S� B@M� MNS�AD� QDOQDRDMSDC� @R� B@MNMHB@K� RXRSDLR� HMBKTCD��

ENQ� HMRS@MBD�� SGDNQHDR� VHSG� BNLLTS@SHUHSX�� 3TBG� OQNAKDL@SHB� @WHNLR� B@M� NESDM� AD�

ATHKS� HMSN� SGD� BNLOKDSHNM� OQNBDCTQD� HSRDKE�� AX� DLOKNXHMF� LNQD� FDMDQ@K� L@SBGHMF�

@MC� TMHEHB@SHNM� @KFNQHSGLR� @MC� TRHMF� QTKDR� ENQ� OBTOFQFKD� JLARIL� >� @LKDORBK@B��

#NLOKDSHNM� OQNBDCTQDR� ENQ� QDVQHSHMF� LNCTKN� @� BNMFQTDMBD� VDQD� CDRBQHADC� AX�

,@MJENQC� @MC� "@KK@MSXMD� �����@�� A�� B	�� 0DSDQRNM� @MC� 3SHBJDK� �����	�� (TDS� �����	��

*NT@MM@TC� �����	�� @MC� *NT@MM@TC� @MC� +HQBGMDQ� �����	�� )M� #G@OSDQ� ��� VD�

OQDRDMS� MDV� LDSGNCR� ENQ� QDVQHSHMF�LNCTKN� @� BNMFQTDMBD� SG@ S� RTARTLD� SGDRD� OQN

BDCTQDR�� 7D� CDRBQHAD� @�LDSGNC� SG @ S� @KKNVR� BNMRSQTBSHNM� NE� ETKKX� QDCTBDC� B@MNMH

B@K� RXRSDLR�� VGHBG� HR� MNS� ONRRHAKD� VHSG� NSGDQ� LDSGNCR�� HM� FDMDQ@K�� 7D� @KRN�

OQDRDMS� @� LDSGNC� SG@ S� L@X� AD� @OOKHDC� SN� DPT@SHNM@K� SGDNQHDR� VHSG� HMEHMHSD

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

BNMFQTDMBD� BK@RRDR�� @� B@RD� SG @ S� B@M� MNS� AD� G@MCKDC� AX� @MX� NSGDQ� BNLOKDSHNM� OQN

BDCTQD�

#NLOKDSHNM� LTRS� AD� RTOOKHDC� VHSG� @� QDCTBSHNM� NQCDQHMF�� @� QDPTHQDLDMS� SG@ S�

B@M� MNS� @KV@XR� AD� D@RHKX� ETKEHKKDC�� 5MENQSTM@SDKX�� DUDM�VGDM� @M� @OOQNOQH@SD� NQC

DQHMF� HR� BGNRDM�� BNLOKDSHNM� L@X� E@HK� SN� EHMC� @MX� B@MNMHB@K� RXRSDL�� SGNTFG� NMD�

DWHRSR� �$DQRGNVHSY�� DS� @K��� ����	�� )M� #G@OSDQ� ��� VD� @CCQDRR� SGHR� OQNAKDL� AX�

OQDRDMSHMF� @M� gTME@HKHMFh� DWSDMRHNM�NE�BNLOKDSHNM�� &NQ� @� K@QFD� BK@RR� NE�NQCDQHMFR��

HMBKTCHMF� SGNRD� LNRS� NESDM� TRDC� HM� OQ@BSHBD� �QDBTQRHUD� O@SG� NQCDQHMFR� @MC�ONKXMN

LH@K� HMSDQOQDS@SHNMR	�� SGHR� RKC>FIFKD� @LJMIBQFLK� LDSGNC� HR� FT@Q@MSDDC� SN� RTBBDDC�

HM� BNMRSQTBSHMF� @� B@MNMHB@K� RXRSDL�� VGDMDUDQ� NMD� DWHRSR�� 4GD� LDSGNC� HR� QDETS@�

SHNM@KKX� BNLOKDSD� ENQ� SGDNQDL� OQNUHMF� HM� DPT@SHNM@K� SGDNQHDR�� ATS� G@R� SGD� @CU@M

S@FD� NUDQ� O@Q@LNCTK@SHNM� SG@ S� SDQLR� B@M� @KV@XR� AD� JDOS� HM� ETKKXRHLOKHEHDC� ENQL�

@MC� SG@ S� EDVDQ�DPT@SHNM@K� BNMRDPTDMBDR� MDDC� SN� AD�BNMRHCDQDC�

&HM@KKX�� HM� #G@OSDQ� ��� VD� RSTCX� SGD� OQNAKDL� NE� OQNUHMF� SDQLHM@SHNM� NE�

QDVQHSD� RXRSDLR� @MC� NTSKHMD� SGD� TRD�NE� QO>KPCLOJ>QFLK�L@OOHMFR� HM�CDEHMHMF� QDCTB

SHNM� NQCDQHMFR�� )M� O@QSHBTK@Q�� VD� CDRBQHAD� NQCDQHMFR� ENQ� QDVQHSHMF� LNCTKN� @�

BNMFQTDMBD�� @LNMF� SGDL� @� BK@RR� NE�NQCDQHMFR� ENQ� @RRNBH@SHUDBNLLTS@SHUD� QDVQHS

HMF�


�
� �;<?D?J?EDI

-NRS� NE� SGD� SDQLHMNKNFX� VD� TRD� HR� RS@MC@QC� @MC� VD� QDEDQ� SGD� QD@CDQ� SN�(TDS�

�����	� ENQ� @� LNQD� CDS@HKDC� DWONRHSHNM�� 4GD� A@RHB� MNSHNMR� BNMBDQMHMF� DPT@SHNMR��

QDVQHSD� QTKDR�� @MC� DPT@SHNM@K� OQNNER� @QD� QDUHDVDC�ADKNV�

,DS�.� AD� SGD� RDS� NE� QBOJP� NUDQ�RNLD� RDS�NE�NODQ@SNQ� RXLANKR�$� @MC� RNLD� RDS�

NE� U@QH@AKDR� 4 �� 7D� TRD� R� �� Q �� T� �� a� a� a� SN� CDMNSD� SDQLR�� � � �� D� �� E �� a� a� a� SN�

CDMNSD� NODQ@SNQ� RXLANKR�� @MC� U �� V �� W �� a� a� a� SN� CDMNSD� U@QH@AKDR�� 7D� @RRTLD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

SG @ S� $ � BNMS@HMR� @ S� KD@RS� NMD� BNMRS@MS�� 4GTR� SGD� RDS� NE� DOLRKA�SDQLR�� H�D�� SDQLR�

BNMS@HMHMF� MN� U@QH@AKDR�� HR� MNMDLOSX�� &NQ� DW@LOKD�� HE� � � HR� @� AHM@QX� NODQ@SNQ��  �

@� TM@QX� NODQ@SNQ�� @MC� �� @MC� �� @QD� BNMRS@MSR�� SGDM� � � �  H� X 	 � HR� @� MNMFQNTMC�

SDQL � @MC� ���� HR� @�FQNTMC� SDQL�

,DS� Q� AD� @� SDQL�� !� PR?QBOJ� NE� Q� HR� B@KKDC� MOLMBO� HE� HS� HR� CHRSHMBS� EQNL� Q ��

4GD� DWOQDRRHNM� Q��M � CDMNSDR� SGD� RTASDQL�NE� Q� @S� ONRHSHNM� M� �ONRHSHNMR� L@X�� ENQ�

HMRS@MBD�� AD� QDOQDRDMSDC� @R�RDPTDMBDR� NE�HMSDFDQR	�� 7D�VQHSD� P� 9Q�=� SN� HMCHB@SD� SG@S�

@� SDQL � P� BNMS@HMR� Q� @R� @�RTASDQL�@MC� �@LAHFTNTRKX	� CDMNSD�AX� P� ;T�=� SGD� QDRTKS�NE�

QDOK@BHMF� @� O@QSHBTK@Q� NBBTQQDMBD� NE� Q� AX� T �� )E� MDBDRR@QX�� SGD� ONRHSHNM� M� NE�SGD�

QDOK@BDLDMS�L@X�AD� HMCHB@SDC� AX�VQHSHMF� P� ;O��f�R�=�� 7D�VHKK�VQHSD� P� ;S�S � �� �� �� �� QK�;�

HE�P� BNMS@HMR� RTASDQLR� ���� �� �� �� �� QK��

!� AHM@QX� QDK@SHNM� fm� NM� 4 � HR� JLKLQLKF@� �VHSG� QDRODBS� SN� SGD� SDQL� RSQTBSTQD	�

HE� P�b
Q� HLOKHDR� T� ;d=fmd� ;S�=�� ENQ� @KK� SDQLR� R� �� Q� @MC� T��� )S� HR� PQ>?IB� �TMCDQ�RTARSH

STSHNM	� HE�P�b�Q� HLOKHDR� P�L
Q�>�� ENQ� @MX� RTARSHSTSHNM�> �NE�SDQLR� HM�4� ENQ�U@QH@AKDR�

HM� P� @MC� Q �� 4GD� RXLANKR� f���� f�
� @MC� ��� CDMNSD� SGD� SQ@MRHSHUD�� SQ@MRHSHUD�

QDEKDWHUD�� @MC� RXLLDSQHB� BKNRTQD�NE� QDRODBSHUDKX�� 4GD� HMUDQRD� NE�f�l� HR� CDMNSDC�

AX� ��� 7D� B@KK� fm� @� �RSQHBS� O@QSH@K	� LOABOFKD� HE� HS� HR� HQQDEKDWHUD� @MC� SQ@MRHSHUD�� !�

QDK@SHNM� 
� HR� ,LBQEBOF>K� HE�SGDQD� HR� MN� HMEHMHSD� RDPTDMBD� Q Ib�Q��Q�� a� a� a� �� !�SQ@M

RHSHUD� .NDSGDQH@M� QDK@SHNM� HR� B@KKDC� TBIICLRKABA�� !� OBAR@QFLK� LOABOFKD� HR� @� VDKK�

ENTMCDC� NQCDQHMF� SG@ S� HR� RS@AKD� @MC�LNMNSNMHB�

!M� BNR>QFLK� HR� @� O@HQ� �R� � Q 	�� V QHSSDM� R�� Q �� VGDQD� P� @MC� Q� @QD� SDQLR�� &NQ�

@MX� RDS� NE� DPT@SHNMR� # �� CDMNSDR� SGD� RL@KKDRS� RXLLDSQHB� QDK@SHNM� SG@S� BNM

S@HMR� # � @MC� HR� RS@AKD� @MC� LNMNSNMHB�� 4G@S� HR�� P�
�#�Q� HE� @MC� NMKX� HE�� ENQ� RNLD�

SDQL� B� @MC� RNLD� RTARSHSTSHNM� >�� P�� B � ;T�L;� @MC� Q � @ : S �>;�� VGDQD� R�� �S� HR� HM�#�

�T�� �S� CDMNSDR�� @LAHFTNTRKX�� T�� S � NQ� S�� R �	�� 4GD� QDK@SHNM� ad�l�>� HR� SGD�RL@KKDRS�

RS@AKD� BNMFQTDMBD� SG@S� BNMS@HMR� # �� @� BNMFQTDMBD� HR�� AX�CDEHMHSHNM�� LNMNSNMHB�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

"FOB@QBA� BNR>QFLKP� @QD� @KRN� B@KKDC� OBTOFQB� ORIBP� @MC� @QD� VQHSSDM� R�b�Q�� !�

OBTOFQB� PVPQBJ� HR� @MX�RDS�0 � NE�QDVQHSD� QTKDR�� HM�VGHBG�@KK�U@QH@AKDR� @OOD@QHMF�NM� @�

QHFGSG@MC� RHCD� @KRN� @OOD@Q� NM� SGD� BNQQDRONMCHMF� KDESG@MC� RHCD�� 4GD� OBAR@QFLK�

OBI>QFLK� b�0� HR� SGD� RL@KKDRS� RS@AKD� @MC� LNMNSNMHB� QDK@SHNM� SG@S� BNMS@HMR� 0 � ��

4G@S� HR�� P b
0 Q� �P� OBAR@BP� NQ� OBTOFQBP� QL� Q 	� HE� @MC� NMKX� HE� R � B ; � @ = � @MC�

Q�� @ � :O�L:�� ENQ� RNLD� QDVQHSD� QTKD� '�f�Q� HM� 0 � �� SDQL� B��� @MC� RTARSHSTSHNM� >�� !� SDQL�

Q� HR� FOOBAR@F?IB� HM� 0 � HE� SGDQD� HR� MN� SDQL � T� RTBG� SG@ S� Q  
 0 R� � !M� HQQDCTBHAKD�

SDQL � Q �� HR�B@KKDC� @� KLOJ>I�CLOJ�NE� Q� HM�0 � HE�F�
0 Q ��

7D� TRD� SGD� MNS@SHNM� P� 90 Q� SN� HMCHB@SD� SG@ S� SGDQD� DWHRSR� @� SDQL� T� RTBG� SG@S�

P�[�03 �
b0 Q �� !� QDVQHSD� RXRSDL�0 � HR� !ERO@E0LPPBO�HE�P�
�0�Q� HLOKHDR� R� 90�Q �� ENQ�

@KK� SDQLR� P� @MC� Q � � 4GHR� OQNODQSX� HR� DPTHU@KDMS� SN� @LKCIRBK@B�� P��b0 R�
0 Q�

HLOKHDR� P� 90� Q �� ENQ� @KK� SDQLR� P� �� Q �� @MC� T��� !�QDVQHSD� RXRSDL�0� QBOJFK>QBP� HE��0�

HR� .NDSGDQH@M�� 4GTR�� @� QDVQHSD� RXRSDL� SDQLHM@SDR� HE� @MC�NMKX� HE� HS� HR� BNMS@HMDC� HM�

RNLD� QDCTBSHNM� NQCDQHMF�� !� QDVQHSD� RXRSDL� HR� B@KKDC� @>KLKF@>I�HE� HS� HR� SDQLHM@SHMF�

@MC� #GTQBG2NRRDQ�� )M� @� B@MNMHB@K� RXRSDL�DUDQX� SDQL�G@R� @�TMHPTD�MNQL@K� ENQL��

!� QDVQHSD� RXRSDL�0 � HR� OBAR@BA�HE�� ENQ� DUDQX� QTKD� '��O� HM�0��� O� HR� HQQDCTBHAKD� HM�0�

@MC� �� HR� HQQDCTBHAKD� HM� 0�X ' �f�Q�\�� 2DCTBDC� B@MNMHB@K� RXRSDLR� @QD� TMHPTD�� HE�0�

@MC� 0��� @QD� ANSG� B@MNMHB@K� @MC� QDCTBDC� @MC� CDEHMD� SGD� R@LD� RDS� NE� HQQDCTBHAKD�

SDQLR�� SGDM� SGDX� @QD� SGD� R@LD� TO� SN� QDM@LHMF� NE�U@QH@AKDR�

,DS� # � AD� @� RDS� NE�DPT@SHNMR� @MC�0 � AD� @� QDVQHSD� RXRSDL�� !�MOLLC�NE�P�b Q� HM�

# �52� �NQ� @� OQNNE�NE� R�
�D�X0�Q 	� HR� @�RDPTDMBD� .�b� �P���� �� �� �� �� RM�	�� RTBG� SG@S� R��� HR�

P� �� PK� HR� Q� @MC�� ENQ� ��
 � � M ��� NMD� NE� P < < D �PH �� f��fe  RS �� NQ� 0� R�� GNKCR�

%UDQX� RHMFKD� OQNNE�RSDO� 	� G@R� SN� AD� GRPQFCFBA�AX� @M� DPT@SHNM� T��� �U��� @� RTA

RSHSTSHNM� BQ�� �� @MC� @� ONRHSHNM� O��� RTBG� SG @ S� ���> �O �� T ��S��� RS @ �  =�� @MC�

T���f����a� HR� HM� #: (0 � a� 7D� R@X�� ENQ� HMRS@MBD�� SG@ S� @� OQNNE� RSDO� ��3I�O3��	� @OOKHDR� @S�

ONRHSHNM� O��� 4GD� ITRSHEHB@SHNM� L@X� AD� �O@QSH@KKX	� HMCHB@SDC� AX� VQHSHMF� SGD� OQNNE

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

@R�� ENQ� HMRS@MBD�� P F[
0� �� �� �� 
[0�PK��� D>B�� !� OQNNE�RSDO� P���# Q� HR� B@KKDC� @M

BNR>IFQV� PQBM�� @�RSDO� P�b
0 Q� @� OBTOFQB� PQBM�� !�OQNNE�NE� SGD� ENQL� P�
0 R��0� Q� HR�

B@KKDC� @�MB>H�� DSB�� 5RT@KKX��VD� @AAQDUH@SD� @�OQNNE�NE�SGD�ENQL� R���0� a� a� a� 
0�PK�

AX� 3P !� 0Q^NE� P L[
0�PH�FO[0PK� 
R� B@KKDC� @� OBTOFQB� MOLLC�� "X� CDEHMHSHNM��

.�� � �P� 	� HR� @� OQNNE�NE� P�� P ��� !� PR?MOLLC�NE�0 � HR� @MX� OQNNE� �R��� �� �� �� �� 1 G 	�� VGDQD�

� � �F�� �G �� �K��� 4GD�MNS@SHNM�. �9.�� =� HMCHB@SDR� SG@ S�.� BNMS@HMR�. �� @R� @�RTAOQNNE�

&NQ� DW@LOKD�� HE� # � BNMS@HMR� SGD� BNLLTS@SHUHSX� @WHNL� U��V�� V ��U � @MC� SGD�

@RRNBH@SHUHSX� @WHNL� U���V�� W 	 � � �U � V 	 � W �� @MC� 0� BNMS@HMR� QTKDR� U���f
U� @MC�

H �� � 	 � �	fm�	�� SGDM� SGD� ENKKNVHMF� HR� @�OQNNE�NE�U�� �  H ��V�	� V � HM�# �52� ��

U��j�_�� �X 	� ��0� XU�� ��		� ��� V0� ��V� V� � � 0� V �

!�MOLLC�M>QQBOK� HM� # �50 � HR� @�RBGDL@� ENQ�@� BK@RR� NE�OQNNER�� HS� CDRBQHADR�OQNNER�

SG @ S� RG@QD� @� BNLLNM� RSQTBSTQD�� &NQ� DW@LOKD�� SGD� O@SSDQM� P�b�0 Q �� VGDQD� P� @MC�

Q� @QD�LDS@U@QH@AKDR� CDMNSHMF� @QAHSQ@QX� SDQLR� @MC� 0� CDMNSDR� @M� @QAHSQ@QX� QDVQHSD�

RXRSDL�� BG@Q@BSDQHYDR� @KK� RHMFKD� RSDO� QDVQHSD� OQNNER� HM� 0 � �� P�b�0 R��0 F� CDRBQHADR�

@KK� QDVQHSD� OQNNER� HM� *�� �� P�df�0� R� 
 0 � Q �� @KK� OD@JR�� DSB�� !M� FKPQ>K@B� NE�@�O@SSDQM� HR�

@MX�RODBHEHB� OQNNE�NE�SGD� FHUDM�RSQTBSTQD�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�"�*.�,� �

."��%(/."	��(�#2��)'*&�.#)(�'�.")�

)M� SGHR� BG@OSDQ� VD� CDRBQHAD� SGD� +MTSG"DMCHW� BNLOKDSHNM� LDSGNC� �+MTSG�

@MC� "DMCHW�� ����	� @MC� HMSQNCTBD� @� MDV� SDBGMHPTDfNQCDQHMFR� NM� DPT@SHNM@K�

OQNNERfENQ�OQNUHMF� SGD� BNQQDBSMDRR�NE�BNLOKDSHNM�� 7D�@KRN�TSHKHYD�OQNNE�NQCDQHMFR�

ENQ� CDRHFMHMF� BQHSDQH@� ENQ� BNLOKDSHNM� SG@S� L@X� AD� TRDC� SN� QDCTBD� SGD� MTLADQ� NE�

DPT@SHNM@K� BNMRDPTDMBDR� SG@S� G@UD� SN�AD�FDMDQ@SDC�

�

� -J7D:7H:� �ECFB;J?ED

7D� EHQRS� OQDRDMS� @M� @ARSQ@BS� ENQLTK@SHNM� NE� SGD� )KRQE BKAFU� @LJMIBQFLK�

JBQELA�ENQ� BNMRSQTBSHMF� @�B@MNMHB@K� QDVQHSD�RXRSDL�0 � ENQ�@� FHUDM� RDS�NE�DPT@SHNMR�

# �� )E� H�� HR� EHMHSD� @MC� B@MNMHB@K�� @MC� SGD� BNMFQTDMBD� QDK@SHNMR� d��D� @MC� d�a��� @QD�

SGD� R@LD�� SGDM�0 � L@X� AD� TRDC� @R� @� AB@FPFLK�MOL@BAROB� ENQ� SGD� S>IFAFQV�MOL?IBJ� HM�

# �� RHMBD� SGDM� SVN� SDQLR� P� @MC� Q� @QD� DPTHU@KDMS� HM� # � HE�@MC� NMKX� HE� SGDX� QDCTBD�

SN� HCDMSHB@K�MNQL@K� ENQLR� HM� 0� �� )M� O@QSHBTK@Q�� B@MNMHB@K� RXRSDLR�L@X�AD� TRDC� ENQ�

RNKUHMF� VNQC� OQNAKDLR� HM� DPT@SHNM@K� SGDNQHDR�� 4GD� TMRNKU@AHKHSX� NE� SGD� VNQC�

OQNAKDL� ENQ� BDQS@HM� �EHMHSDKXA@RDC	� DPT@SHNM@K� SGDNQHDR� HLOKHDR� SG@ S� SGD� BNMRSQTB

SHNM� NE� @� B@MNMHB@K� RXRSDL� 0 � HR� MNS� @KV@XR� ONRRHAKD�� 4GTR�� @� BNLOKDSHNM� OQN

BDCTQD� L@X� SDQLHM@SD� DHSGDQ� VHSG� RTBBDRR� NQ� E@HKTQD�� NQ� HS�L@X� MNS� SDQLHM@SD� @MC�

HMRSD@C�BNLOTSD� RTBBDRRHUD� @OOQNWHL@SHNMR�0K� NE�@M� HMEHMHSD�B@MNMHB@K� RXRSDL�0� ��

4GD� K@SSDQ� B@RD� B@M� OQNUHCD� @� PBJFAB@FPFLK�MOL@BAROB� ENQ� SGD�U@KHCHSX� OQNAKDL� HM�

# � �@R� ONHMSDC�NTS� HM�(TDS�� ����	�

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

7D�VHKK� ENQL@KHYD� SGD�MNSHNM�NE�BNLOKDSHNM�VHSGHM� SGD� EQ@LDVNQJ�NE�@M� DPT@

SHNM@K� HMEDQDMBD� RXRSDL�� 3HMBD� VD� CHRSHMFTHRG� ADSVDDM� DPT@SHNMR� @MC� QDVQHSD�

QTKDR�� SGD� NAIDBSR� NE� SGHR� HMEDQDMBD� RXRSDL� @QD� O@HQR� �#��0 �	�� VGDQD� # � HR� @� RDS� NE�

DPT@SHNMR� @MC�0 � HR� @� RDS� NE� QTKDR�� 4GD� L@HM� RSDOR� NE�BNLOKDSHNM� @QD� �@	� STQMHMF�

DPT@SHNMR� HMSN� QTKDR�� �A	� FDMDQ@SHMF� DPT@SHNM@K� BNMRDPTDMBDR� EQNL� QTKDR�� @MC� �B	�

RHLOKHEXHMF�DPT@SHNMR�

,DS� � � AD� @� QDCTBSHNM�NQCDQHMF�NM� SDQLR�� 4GD� RXRSDL�"#� X?>PF@� @LJMIBQFLK	�

BNMRHRSR� NE�SGD� ENKKNVHMF� FKCBOBK@B� ORIBP��VGDQD�0� HR� @MX� QDVQHSD� RXRSDL�BNMS@HMDC�

HM� � �

# K	�/QHDMSHMF�@M�DPT@SHNM�

�ES� ] �Q� HE� R � S
X# � 0 : G X P � Q Z 	

#�	�!CCHMF� @M� DPT@SHNM@K� BNMRDPTDMBD�

	???? � HE�R�df� R�fm� Q
� � 3 9 1 � 2 : � � � � �� �

#�	� 3HLOKHEXHMF�@M� DPT@SHNM�

� 
5Zd  d � l 
 	
�;KQ��� �?�
V�

#�	�$DKDSHMF�@� SQHUH@K�DPT@SHNM�

�*F5ZR�� R �Z�0� 	
� � � � �

7D� VQHSD� �#��0� 	� G � 9#�� � 0 � 	� HE� 9 # �� �0� � 	 � B@M� AD� NAS@HMDC� EQNL� �#��0� 	� AX

�NMD� NQ� LNQD	� @OOKHB@SHNMR� NE� HMEDQDMBD� QTKDR� NE� SGD� HMEDQDMBD� RXRSDL� #
� !� �ONRRH

AKX� HMEHMHSD	� RDPTDMBD� X#/�0��	�� X#�6�0�$ �� S� S� a� HR� B@KKDC� @� ABOFS>QFLK� HM� #� HE�

G� �#GV0F	� � ENQ� @KK� F� �� �� 4GD� IFJFQ� NE� @� CDQHU@SHNM� HR� SGD� O@HQ

X # < G 0 ��	�� VGDQD� #�^̂ � HR� SGD� RDS� NE� @KK� MBOPFPQFKD� BNR>QFLKP�� H�D�� SGD� RDS

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

5H��N(���e��# G �� @MC� 0�\\� HR� SGD� RDS� NE� @KK� MBOPFPQFKD� ORIBP�� H�D�� SGD� RDS�

5��� N M � � � � � �a

"@RHB� BNLOKDSHNM� HR� PLRKA�

, DLL @� ����� ' C ��#��0 �	� )f� � # ��� 0 � 	 � � QEBK� QEB� @LKDORBK@B� OBI>QFLKP� >KA
"#


[
#�:G0�� >OB� QEB� P>JB�

)M� @CCHSHNM��VD�G@UD

, DLL @� ����� ' C ��#��0 	 � )f� � # �� � 0 � 	� >KA� QEB� OBAR@QFLK� LOABOFKD� � � @LKQ>FKP� 0 ��
"#

QEBK� � � >IPL� @LKQ>FKP�0 � �� �

#NMRDPTDMSKX�� HE� �# ��0 �	�� �#�6�0�C	�� a� a� a� HR� @� CDQHU@SHNM� HM� "#�� SGDM� @KK� RXRSDLR�

0 Z�� ENQ� H� �� �� @R� VDKK� @R� SGD� KHLHS� 0�h �� @QD� BNMS@HMDC� HM� � � @MC� SGDQDENQD� SDQ

LHM@SD�

7D� @QD� HMSDQDRSDC� HM� CDQHU@SHNMR� �% ��2 �	�� � # 40 ��	�� f� �̂ �̂ ENQ� VGHBG� SGD� KHLHS�

0\\� HR� B@MNMHB@K�� )E� SGD� DPT@SHNM@K� SGDNQX� NE� # ��:(0��� B@M� AD� QDOQDRDMSDC� AX� @�

B@MNMHB@K� RXRSDL� 0�� �� SGDM� SGDQD� HR�� ENQ� @MX� U@KHC� DPT@SHNM� HM� #��:G0 �N� @� QDVQHSD�

OQNNE�HM�0�h �� )M� FDMDQ@K�� @� QDVQHSD�OQNNE�HM�#��(0� B@M� AD� BG@Q@BSDQHYDC� @R� @�OQNNE�

SG @ S� BNMS@HMR� MN� gBQHSHB@Kh� RTAOQNNE� NE� SGD� ENQL� P�

#� Q� NQ� P� R� Q �� 7D�

CDMNSD� SGD� RDS� NE� SGDRD� SVN� O@SSDQMR� AX� .B �� !OOKHB@SHNM� NE� @M� HMEDQDMBD� QTKD� NE�

BNLOKDSHNM� G@R� SGD� DEEDBS� SG@S� BDQS@HM� HMRS@MBDR� NE� BQHSHB@K� OQNNE�O@SSDQMR� B@M� AD�

QDOK@BDC� AX� gRHLOKDQh� OQNNER�� 4GTR� SGD� @OOKHB@SHNM� NE� HMEDQDMBD� QTKDR� HR� QDEKDBSDC�

NM� SGD� OQNNE� KDUDK� AX� @� QDCTBSHNM� QDK@SHNM� NM� OQNNER�� 7D� VHKK� ENQL@KHYD� SGHR�

@RODBS�NE�BNLOKDSHNM� ADKNV�

!� QDK@SHNM� �_� NM� OQNNER� HR� JLKLQLKF@� HE�.��. � � HLOKHDR� /� 9.;��/� 9.��� =�� ENQ�

@KK�OQNNER�. �� . � �� @MC� /� �� )S� HR� PQ>?IB� HE

.�� � �3��� �� �� �� �� 3C��� �� �� �� �� Q�	� ��� �3� �� �� �� �� �� 4G��� �� �� �� �� Q 	� � . �

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 






HLOKHDR

�B� 9P�>;�� �� �� � � � @� ;T��>;�� �� @9 Q ��Q=	��
� �@9P�L;�� �� �� �� �� @� ;S���>:�� � � � � � @ 9 Q �@=	�

ENQ� @KK� OQNNER� . � @MC� . ��� SDQLR� B� �� @MC� RTARSHSTSHNMR� >�� !� RS@AKD� @MC� LNMNSNMHB�

NQCDQHMF�NM�OQNNER� HR� B@KKDC� @�MOLLC��OBAR@QFLK	�LOABOFKD�HE�HS� HR�VDKKENTMCDC�

!M� BIFJFK>QFLK�M>QQBOK� HR� @�O@HQ�NE�OQNNE�O@SSDQMR�� )E�3� HR� @�RDS�NE�DKHLHM@SHNM�

O@SSDQMR�� SGDM� ���� CDMNSDR� SGD� RL@KKDRS� RS@AKD� @MC� LNMNSNMHB� NQCDQHMF� NM� OQNNER�

SG @ S� BNMS@HMR� @MX� HMRS@MBD� .���.�� NE� @M� DKHLHM@SHNM� O@SSDQM � NE� 3�� �)M� NSGDQ�

VNQCR�� � R � HR� @� QDVQHSD� QDK@SHNM� NM� OQNNER�	� 7D� R@X� SG @ S� @� RDS� 3� NE� DKHLHM@SHNM�

O@SSDQMR� HR� @LJM>QF?IB� VHSG� @M� HMEDQDMBD� RXRSDL� #� HE� �#��0 � 	� G � 9# �� �0� � 	 � HLOKHDR

SG @ S� ENQ� DUDQX� OQNNE� . � HM� # �50 � SGDQD� HR� @� OQNNE� . �� HM� # � �X(0� � �� RTBG� SG@ S

.�
 P. � � a

&NQ� A@RHB� BNLOKDSHNM� VD� G@UD� SGD� ENKKNVHMF� RDS� 3AB� NE� DKHLHM@SHNM� O@SSDQMR��

VGDQD� 0� @MC� 0 �� @QD� BNMS@HMDC� HM� SGD� FHUDM� QDCTBSHNM� NQCDQHMF� � � �RDD� &HFTQD�

�
��

P�
�#�Q �� 3� 
0 F Q
P�l
��#�Q �� 1��0 F R� #�F� Q
1��O�#�1 �� P

P�
  0 R [�0Q �� 1� ]��Q
P� 
0 R  < 0 Q 1��0' 4��b0�F� Q

4GD� EHQRS� SGQDD� O@SSDQMR� @QD� B@KKDC� BNR>IFQV� M>QQBOKP�� SGD� QDL@HMHMF� SVN�� LSBOI>M�

M>QQBOKP�� 4GDX� L@X� AD� TRDC� SN� DKHLHM@SD� DPT@KHSX� RSDOR� @MC� OD@JR�� QDRODBSHUDKX��

4GD� BNQQDRONMCHMF�OQNNE�QDK@SHNM� HR� CDMNSDC� AX� ��"#�

, DLL @������ 2EB� PBQ�3FB� FP� @LJM>QF?IB� TFQE� ?>PF@� @LJMIBQFLK�

.OLLC�� )S� B@M� D@RHKX� AD� RDDM� SG@ S� SGD� HMEDQDMBD� QTKDR� # K�� #��� @MC� #�� BNQQDRONMC�

SN� SGD� DPT@KHSX� O@SSDQMR�� HMEDQDMBD� QTKD� #�� BNQQDRONMCR� SN� SGD� EHQRS� NUDQK@O� O@S

SDQM�� D

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

&HFTQD������ #NR>IFQV�>KA�LSBOI>M�M>QQBOKP

%W@L O KD � ����� ,DS� # � AD� SGD� ENKKNVHMF� RDS� NE� DPT@SHNMR� BG@Q@BSDQHYHMF� DOLRM�

QEBLOV�

��U� � � U
 U � U � � � �

�U�E�X�	�W� b� W  [  �X�� 	

4GD� DPT@SHNM�b U�� � � Y � HR�U@KHC� HM� SGHR� SGDNQX� @R� SGD� ENKKNVHMF� OQNNE�0 ��RGNVR�

� 6���� �O�# � 6�� �? ���� �	
] �) �  K 	 � 8

��#� ^ � �%
�� � U

)E�VD� QDOD@SDCKX� @OOKX� HMEDQDMBD� QTKD� # K� SN� NQHDMS� SGD� DPT@SHNMR� HM� # �� SGDM� VD�

NAS@HM� SGD� ENKKNVHMF� QDVQHSD�RXRSDL�0

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

��W� fm� W
 U �� W � f
l� �

� W � X 	 � W � ea� W � � X � Y 	

4GD� BNQQDRONMCHMF� RDS� # U� HR� DLOSX�� 7D� NQHDMS� DPT@SHNMR� AX� BNLO@QHMF� SDQLR� AX�

SGDHQ� RHYD�� 4DQLR� NE� SGD� R@LD� RHYD� @QD� NQCDQDC� AX� KDWHBNFQ@OGHB@KKX� BNLO@QHMF�

SGDHQ� �SNOKDUDK	� RTASDQLR� EQNL� KDES� SN� QHFGS�� 4N� DMRTQD� RS@AHKHSX� TMCDQ� RTARSHST

SHNM�� VD� QDRSQHBS� P� � Q � RN� SG @ S� MN� U@QH@AKD� @OOD@QR� LNQD� NESDM� HM� Q� SG@M� HM� R� ��

2DOK@BHMF� @KK� DPT@KHSX� RSDOR� HM�. /� AX� QDVQHSD�RSDOR��VD� FDS� SGD� ENKKNVHMF�OQNNE�.

 � U ���� �0F� � H 	
�2�� X  [ U�  U 	 � U
[
0F� )�P�

U

4GD� OQNNE�. U� HR� RHLOKDQ� SG@M� . �� HM� SGD� RDMRD� SG@S� . ���@. H
� ES� HR� MNS� @� QDVQHSD�

OQNNE�� RHMBD� HS� BNMS@HMR� @�OD@J

 �bU�� �W ��U�	� �0 H� �  � U �(bU�	�W� �0F���U���

VGHBG� HR� @M� HMRS@MBD�NE

 U ��XU��V �	��0F� � U ��U�	�V� �0F� ��X��

4GD� K@SSDQ� OD@J� QDEKDBSR� @M� LSBOI>M� ADSVDDM� SGD� SGHQC� @MC� RDBNMC� QTKD� NE�0�S � "X�

HMEDQDMBD� QTKD� #��� VD� L@X� @CC� SGD� DPT@SHNM�  U ���@���X�	� �� X � SN� #�S � NAS@HMHMF�

@�MDV�RDS�# �� @MC�@�OQNNE�. �

 � U ���� 
0Q�   W � �  W � W 	
��8

 
 0 Q � U

VGDQD� 0��� HR� 0�S � !F@HM�� VD� G@UD� 0 ��>BE��
� HMEDQDMBD� QTKD� #��� SGD� DPT@SHNM�

W ���W��X �	� � � X � B@M� AD� RHLOKHEHDC� SN� W ���W��X�	� X ��� VGHBG� HR� QDEKDBSDC� NM� SGD�

OQNNE�KDUDK� AX� @� QDCTBSHNM�. ����@.�W��VGDQD�. �� HR

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

b U���� �0Q�  � U � � �W ��W �	


� Q� U�

[0Q� ^�

g

�� �

@MC�0��� HR�0 ���� 4GHR�OQNNE�BNMS@HMR� @� gSQHUH@K�OD@Jh

U� 
0Q���Y� �0C� U

VGHBG� B@M� AD� DKHLHM@SDC� AX� EHQRS� @CCHMF� SGD� DPT@SHNM� U�� W �� TRHMF� #��� @MC� SGDM�

CDKDSHMF� HS�� TRHMF�#��� 4GTR�#�� @MC�0 ��� CN�MNS� BG@MFD�� ATS�VD�FDS� @�RHLOKDQ�OQNNE

 �W ���� �0C�  �U � E�W�EW�	
U

4GD� DPT@SHNM�  U ���W��X�	� V ��� L@X� AD� NQHDMSDC� HMSN� @� QTKD�  U ���Y��X �	f ��

QDRTKSHMF� HM� @� O@HQ� �#���0��	�� VGDQD� #��� HR� DLOSX�� @MC�0 ��� HR� 0 ��� OKTR� SGD� MDV� QTKD�

@ANUD�� 4GHR� KD@CR� SN� @�OQNNE

  Y � � � �0F�  � U � ��U�� U 	

VGHBG� HR� @M� HMRS@MBD�NE�SGD�OD@J

 � U �����0X� U ��XU��V �	� U��

"X� HMEDQDMBD� QTKD� #��� VD� B@M� MNV� FDMDQ@SD�b U�� � � Y �� @MC�� AX� # K��STQM� HS�HMSN

@� QTKD�b U���f �� 7D� MNV� G@UD�CDQHUDC� @� QDVQHSD�RXRSDL�0� �

��Y� f�� U
U ��U � fm� �

� W � X 	 � Y � �� U� � V � W 	
W ���W�� X 	� m� X
f W���� fm� W

SG@ S� BNMS@HMR� DMNTFG� QTKDR� SN� OQNUD� f W�� �� W � AX� RHLOKD� QDVQHSHMF�� 4GHR� RXR

SDL� HR� MNS� B@MNMHB@K�� GNVDUDQ�� &NQ� DW@LOKD�� SGDQD� HR� MN�QDVQHSD� OQNNE� NE

�� X �� X ��� DUDM� SGNTFG� SGD� DPT@SHNM� HR�OQNU@AKD�

1�X� 
[0 � � � �� � X 	� �0� V �

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

4GD� ENKKNVHMF� B@MNMHB@K� @MC� QDCTBDC� RXRSDL� ENQ� FQNTO� SGDNQX� V@R� CDQHUDC� AX�

+MTSG� @MC� "DMCHW� �����	� VHSG� @� LNQD� ONVDQETK� BNLOKDSHNM� LDSGNC� SG@ S� HR�

CDRBQHADC�ADKNV�

��W� f�� U
 U � U � f
l� �

� U� V 	� W � 
f� U � � V � W 	
 U � � U � V 	 � �� V

U�� � � 
� U
 � 6 � �

b U� fm� U
U�:bU� fm� �

U � �  U � V 	 � �� V
�W �&X�	� 
a�  V �� U

0QNNE� NQCDQHMFR� @QD� SGD� JDX� SN� NTQ� @OOQN@BG� NE� RSTCXHMF� BNLOKDSHNM�

LDSGNCR�� 4GD�OQNNE�NQCDQHMFR�VD� CDRHFM� @QD� A@RDC� NM� SGD� FHUDM� QDCTBSHNM� NQCDQ

HMF� @MC� DLOKNX� HMENQL@SHNM� BNMS@HMDC� HM� SGD� ITRSHEHB@SHNM� NE� @� OQNNE�� 4GD� BNM

BDOS� NE�JRIQFPBQ� LOABOFKDP� HR� NE�O@QSHBTK@Q� HLONQS@MBD� HM� SGHR� BNMSDWS�� !� JRIQFPBQ�

HR� @M� TMNQCDQDC� BNKKDBSHNM� NE� DKDLDMSR� HM� VGHBG� DKDLDMSR� L@X� @OOD@Q�LNQD� SG@M�

NMBD�� )E� � � HR� @� O@QSH@K� NQCDQHMF� NM� @� RDS� 1 �� SGDM� SGD� BNQQDRONMCHMF�LTKSHRDS� NQC

DQHMF� ���� NM� SGD� RDS� NE�@KK� EHMHSD� LTKSHRDSR� NE�DKDLDMSR� HM� � � HR� SGD� RL@KKDRS� SQ@MRH

SHUD� QDK@SHNM�RTBG� SG@S

+ :G X U �\�`�!E5ZXH�� �� �� �� �� Xk�\��VGDMDUDQ� M� � � �@MC� U��X ��� ENQ� �e� � K���

!BBNQCHMF� SN� SGHR� NQCDQHMF� @M� DKDLDMS� NE� @�LTKSHRDS� B@M� AD� QDOK@BDC� AX� @MX� EHMHSD�

MTLADQ�NE�DKDLDMSR� SG @ S�@QD�RL@KKDQ� HM� � �

02/0/3)4)/.� ����� �$DQRGNVHSY� @MC�-@MM@�� ����	� 2EB� JRIQFPBQ� LOABOFKD� e � FP�

TBIICLRKABA�FC�>KA�LKIV� FC�� � FP� TBIICLRKABA�

7D� RODBHEX� @�OQNNE�NQCDQHMF� AX� @� BNLOKDWHSX�LD@RTQD� B� NE�RHMFKD�OQNNE�RSDOR�

@MC� @� BNQQDRONMCHMF� NQCDQHMF� � B� �� 4GD� @LJMIBUFQV� + � . 	 � NE� @� OQNNE�

. � � � � P/�� �� �� �� �� PK 	� HR� SGD� LTKSHRDS� ZB���� �� �� �� �� @K� \�� VGDQD� B��� B � �R��?\RS 	� HR� SGD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

BNLOKDWHSX�NE�SGD� H�SG �OQNNE�RSDO� HM�. �� 4GD�NQCDQHMF� � �H� BNQQDRONMCHMF� SN� @� @MC�

� B� HR� CDEHMDC� AX�� . � � I �. c� FC�>KA� LKIV� FC�+ X. 	 �<�!�+ � . j 	�� VGDQD� >� D� HR� SGD�

LTKSHRDS� NQCDQHMF� BNQQDRONMCHMF� SN� � B �� 4GD� NQCDQHMF� � H � HR� LNMNSNMHB�� AX�

CDEHMHSHNM�� )S� HR� RS@AKD� HE� B � R � � 	 � B� @ � P � � Q � 	 � HLOKHDR� B� �T�;R�BS=�T�;S�BQ=	�D�

B� �T� ;R� ���(:�3� : Q ���S=	�� ENQ� @MX�OQNNE�RSDO� P�

#R0� Q �� SDQL� T��� @MC�RTARSHSTSHNM�>�� "X�

0QNONRHSHNM�� ��� � S� HR�VDKKENTMCDC� HE�@MC�NMKX� HE� � B� HR�VDKKENTMCDC�

4GD� NQCDQHMF� � "#� HR� CDEHMDC� AX� SGD� ENKKNVHMF� BNLOKDWHSX� LD@RTQD� B�"#� @MC�

NQCDQHMF� � "#�

HE�P�b�0 Q �� SGDM� B�"B�R� � Q 	� HR� ZR�\��

HE� P��0 Q �� SGDM� B�"#�R� � Q 	� HR� ZS�\��

HE�R� Q �� SGDM� B�"#�R� � Q 	� HR� ZR� �S�\�

SGD� NQCDQHMF� � "#� HR� SGD� LTKSHRDS� NQCDQHMF� BNQQDRONMCHMF� SN� SGD� FHUDM� QDCTB

SHNM� NQCDQHMF� � � � 4GD�NQCDQHMF� � " # � HR�VDKKENTMCDC�� RHMBD� SGD� QDCTBSHNM�NQCDQHMF�

� � HR�� )M� @CCHSHNM�� SGD� LNMNSNMHBHSX� @MC� RS@AHKHSX� �TMCDQ� RTARSHSTSHNM	� NE� � �

HLOKX� RS@AHKHSX�NE� � "#� 4GDQDENQD�� � "#� HR� @�OQNNE�NQCDQHMF�

, DLL @������ 2EB� OBI>QFLK��\"B� QP� >�MOLLC�LOABOFKD�

.OLLC�� 3HMBD� � "#� HR� @�OQNNE�NQCDQHMF�� HS� RTEEHBDR� SN� RGNV� SG@S� � "#� BNMS@HMR� @MX�

HMRS@MBD�NE�@M� DKHLHM@SHNM� O@SSDQM� ENQ�A@RHB� BNLOKDSHNM�

@	� �R���#�Q 	� � "#� �R� 
l_�� Q 	�� RHMBD� ZR� �Q�\ e Z R � \�

A	� �R��O�#� Q 	� � "B� �P�
0�F�T�
�#F�Q 	�

RHMBD� ZR��Q� \� @MC� ZR� �Q� �Q�\�

B	� �P���#�R�	� � "#� �R�	�� RHMBD� ZZR��R� \ \ e � �

C	� �R�
0� R  
 0� Q 	 � � "#� �R�
�#F�Q	 � � RHMBD� Z T \ = e Z R � H \ �

D 	� � R � 
[0� R � [ <0 � � � � A B � 9P�  � 0�F� S � �b0���� 	b . � �

RHMBD� Z d \ e Z d � �\�� ENQ�@MX�SDQL �T� HM�. � � � a

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

,DS� .� AD� @� RDS�NE�OQNNE�O@SSDQMR� @MC� 3� AD� @ � RDS� NE�DKHLHM@SHNM� O@SSDQMR� BNL

O@SHAKD�VHSG�@M�HMEDQDMBD�RXRSDL�)�

$ DEHM HSHNM � ����� !� CDQHU@SHNM� �# ��0 �	�� 9#�40�C	�� a� a� a� HM� )� HR� C>FO� OBI>QFSB� QL� 3�

@MC� .� HE�� ENQ� @MX�OQNNE�. � HM�#G�50G� SG@ S� BNMS@HMR� @M� HMRS@MBD�NE�@�O@SSDQM� HM�.��

SGDQD� HR� @�OQNNE�. �� HM�#G�: G 0 G �� ENQ�RNLD� G �� �
�� RTBG� SG@S�.��
P.�� a

4(%/2%-� ����� *BQ� )� ?B� >K� FKCBOBK@B� PVPQBJ�� . � ?B� >� PBQ� LC�MOLLC�M>QQBOKP�� >KA�

3� ?B� >� PBQ� LC� BIFJFK>QFLK� M>QQBOKP�� PR@E� QE>Q� 3� HR� @LJM>QF?IB� TFQE� )� >KA� �>R� �R� >�

MOLLC� LOABOFKD�� ' C � >� ABOFS>QFLK� �# ��0 �	�� �#�6�0�I	�� a� a� a� L K � FP� C>FO� OBI>QFSB� QL� 3�

>KA� .�� QEBK� QEBOB� FP�� CLO� >KV� MOLLC�.� FK� #X�: G 0 G �� 
� � � �� >� MOLLC�. � � FK� # < ' (0 ���

PR@E� QE>Q�. ���P.�� . �� @LKQ>FKP� KL� FKPQ>K@B� LC�>�M>QQBOK� FK�.�

.OLLC�� "X� HMCTBSHNM� NM� �ER� ,DS�. � AD� @�OQNNE� HM�#G�50G�� )E�. � HR� MNS� @� OQNNE�HM�

SGDM� HS� LTRS� TRD� RNLD� MNMODQRHRSHMF� DPT@SHNM� NQ� QTKD�� (DMBD�� AX� BNL

O@SHAHKHSX� NE� 3� VHSG� )�� SGDQD� HR� @� OQNNE� /� HM� # G �50 G �� ENQ� RNLD� G �� �H �� RTBG� SG@S�

.���P/� �̂ SGD� NSGDQ� G@MC�� HE� . � HR� @� OQNNE� HM� # < ' (0 ���� ATS� BNMS@HMR� @M�

HMRS@MBD� NE�@�OQNNE�O@SSDQM� HM� .�� SGDM�� AX� E@HQMDRR�� SGDQD� HR� @�OQNNE�/� HM�#G �50 G���

RTBG� SG @ S�. ���P/��� 4GD� HMCTBSHNM� GXONSGDRHR� L@X� SGDM� AD� @OOKHDC� SN� /� SN� XHDKC�

SGD�CDRHQDC� BNMBKTRHNM�� a

"DENQD� VD� @OOKX� 4GDNQDL� �
� SN� BNLOKDSHNM�� VD� DWSDMC� SGD� A@RHB� HMEDQDMBD�

RXRSDL� "#� AX� HMSQNCTBHMF� @CCHSHNM@K� HMEDQDMBD� QTKDR� ENQ� RHLOKHEHB@SHNM� NE� QDVQHSD�

QTKDR�� 4GDRD� QTKDR� @QD� DRRDMSH@K� ENQ� DEEHBHDMBX� @MC� @KRN� @KKNV� SGD� BNMRSQTBSHNM� NE�

QDCTBDC� RXRSDLR�� VGHBG� HR� MNS� ONRRHAKD� HM� FDMDQ@K� VHSG� A@RHB� BNLOKDSHNM�� 4GD�

HMEDQDMBD� RXRSDL� #� �PQ>KA>OA� @LJMIBQFLK	� BNMRHRSR� NE� SGD� HMEDQDMBD� QTKDR� HM� "#�

OKTR� SGD� ENKKNVHMF� PFJMIFCF@>QFLK� ORIBP�

3H	� 3HLOKHEXHMF� SGD� QHFGSG@MC�RHCD�NE�@� QDVQHSD� QTKD�

�#��0 �5ZR�ea��\	� �E� �
fQff�QQ
� KH� ' �fm�C�5
�#��0�5ZR� 
R�\	

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

3�	� 3HLOKHEXHMF� SGD�KDESG@MC�RHCD�NE�@� QDVQHSD� QTKD

�#��0 �5ZR� b
 Q\	� �B� � � � Q� ,XffOf H� FC� P�
0�R� @S� @�ONRHSHNM�M� MNS�@ S� SGD� SNO�
9#�5 <d�� S �G �0 �(
9#��0 � KIZR� �Q\	� �B� ,� [

0 R� A X � f�Q � @ M C R � � �

4GD� RXLANK� � � CDMNSDR� SGD� RTARTLOSHNM� NQCDQHMF�� P C�I � FC � >KA� LKIV� FC� P� FP� >�

MOLMBO� FKPQ>K@B� LC�' �� &NQ� DW@LOKD�� � � �W��D��W 		� @MC� � � �W�� W 	� @QD� OQNODQ� HMRS@MBDR�

NE� � � �U�� V 	�� ATS� � � �U��W�	� HR�MNS�

"NSG� ,DLL@� ���� �RNTMCMDRR	� @MC�,DLL@� �
�� FDMDQ@KHYD� SN� RS@MC@QC� BNLOKD

SHNM�� ,DS� 3B �AD� SGD� RDS�3AB�OKTR� SGD� SVN� @CCHSHNM@K� O@SSDQMR

P�fm�0�Q� 1�fQ0�F�3��f�0�F�Q
P�fm�0� Q� R�fm�0�F� 4� ] �F� Q

VGDQD� 0� @MC� 0���@QD� BNMS@HMDC�HM� SGD� FHUDM� QDCTBSHNM� NQCDQHMF� � � � P�b
Q� HR� @

QTKD� HM�0��� P�fL� HR� @�QTKD� HM� 0�� �� @MC� P�b
0Q� S� HR� AX� @OOKHB@SHNM� NE�@� QTKD� '�eQ

RTBG� SG@ S� P� DHSGDQ� HR� @� OQNODQ� HMRS@MBD� NE� �� NQ� BNMS@HMR� @M� HMRS@MBD�NE� '� �RDD� &HF

TQD� � ��	�� 4GD� BNQQDRONMCHMF� OQNNE� QDK@SHNM� HR� CDMNSDC� AX� �
B� 4GD� O@SSDQMR�

@ANUD� @QD� B@KKDC� PFJMIFCF@>QFLK� M>QQBOKP�� 4GD� ENKKNVHMF� KDLL@� B@M� D@RHKX� AD�

CDQHUDC� EQNL�SGD�CDEHMHSHNM� @ANUD�

c  ��� �� ^]�

� � :H�

&HFTQD������ 1FJMIFCF@>QFLK�M>QQBOKP

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

,DLL @� ����� 2EB� PBQ� LC� BIFJFK>QFLK� M>QQBOKP� 3B� FP� @LJM>QF?IB� TFQE� PQ>KA>OA�

@LJMIBQFLK�

)M� NQCDQ� SN� OQNUD� SG@ S� �>B� HR� @� OQNNE�NQCDQHMF��VD� HMSQNCTBD� @M�NQCDQHMF� � B �

TRHMF� SGD� ENKKNVHMF� BNLOKDWHSX�LD@RTQD� @� @MC�NQCDQHMF� � B �

HE�P� �0 Q� ?V� '�b�O� @S�ONRHSHNM�M��� SGDM� @� �P� � Q 	� HR� �ZR�\�R� �M �� I � Q 	��

HE�P��b0 Q� ?V� '�
 Q� @S�ONRHSHNM�O��� SGDM� @��P�� Q 	 � HR� �XQ�Z �Q�(M�����P�	��

HE�P��O�#�Q �� SGDM� B�X P � Q 	 : P �

/MKX� SGD� EHQRS� BNLONMDMS� HR� QDKDU@MS� HM� SGD� K@RS� B@RD�� 4GD� NQCDQHMF� � _� HR� SGD� KDW

HBNFQ@OGHB� BNLAHM@SHNM�NE�SGD�LTKSHRDS�DWSDMRHNM�NE�SGD� QDCTBSHNM�NQCDQHMF� � �� SGD�

OQNODQ� RTASDQL� NQCDQHMF�� SGD� OQNODQ� RTARTLOSHNM� NQCDQHMF� S��� @MC� SGD� QDCTBSHNM�

NQCDQHMF� � � � 4GD� BNLOKDWHSX�LD@RTQD� B� DWSDMCR� SGD� BNLOKDWHSX�LD@RTQD� B "B� ENQ�

A@RHB� BNLOKDSHNM�� 4GD� HMEDQDMBD� QTKDR� ENQ� RHLOKHEHB@SHNM� @QD� QDEKDBSDC� AX� SGD� @CCH

SHNM@K� BNLONMDMSR� NE� @� �P�� Q 	 � � "NSG� SGD� QDCTBSHNM� NQCDQHMF� � � @MC� SGD� OQNODQ�

RTASDQL� NQCDQHMF� @QD� VDKKENTMCDC�� LNMNSNMHB�� @MC� RS@AKD� �TMCDQ� RTARSHSTSHNM	��

SGD� RTARTLOSHNM� NQCDQHMF� HR� VDKKENTMCDC�� &QNL� SGHR� NMD� B@M� QD@CHKX� HMEDQ� SG@S�

� B� HR� @�OQNNE�NQCDQHMF�

, DLL @�� �� �� 2EB� OBI>QFLK���@� FP� >�MOLLC�LOABOFKD�

.OLLC�� 7D� RGNV� SG@ S� � B� BNMS@HMR� �� #�� "X� SGD� R@LD� @QFTLDMSR� @R� HMj� SGD� OQNNE�

NE�,DLL@� ����� HS� B@M� AD�RGNVM� SG@S� � B �BNMS@HMR� @MX� HMRS@MBD� NE�@M�DPT@KHSX� NQ� @�

NUDQK@O� O@SSDQM�� &NQ�RHLOKHEHB@SHNM�O@SSDQMR�VD� G@UD�

@	�Z�Z
�\�R��R��� 	� e B� Z�ZR�\�R��R��T�	����:�2�������T�	\�
RHMBD� R� � �Q� @MC� Q� � �T��

8�� Q�Q�� RW�� �I� 
 � � R W � � ��Q�� R�I� �*� �������K�R	�	�	�R�

RHMBD� P� � Q �� P� � R � �� @MC� DHSGDQ� P��M � HR� @�RSQHBS� RTASDQL�NE�P� NQ� P�� �� �

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

0BJ>OH�� )MEDQDMBD� QTKD� 3�� B@M�MNS� AD�TRDC� SN� RHLOKHEX� SGD� KDESG@MC�RHCD�NE�@� QTKD�

'�b�O� AX� @MNSGDQ� QTKD� '�fe Q � � � 4GHR� HR� MN� QDRSQHBSHNM� HM� OQ@BSHBD�� RHMBD� RTBG�

RHLOKHEHB@SHNMR� @QD� MNS� MDBDRR@QX� HE� DPT@SHNMR� @QD� JDOS� RHLOKHEHDC�� 4GDX� L@X� AD�

ODQLHSSDC� HE� SGD� g@FDh� NE� @� QTKD�� H�D�� VGDM� HS� V@R� FDMDQ@SDC�� HR� HMBKTCDC� HM� SGD�

BNLOKDWHSX�LD@RTQD�NE�OQNNE�RSDOR�

7D�VHKK� MDWS� CDQHUD� RTEEHBHDMS� BNMCHSHNMR� ENQ� SGD�E@HQMDRR� NE� @� CDQHU@SHNM�� ,DS�

TR� BNMRHCDQ� SGD� ONRRHAHKHSHDR� ENQ� DKHLHM@SHMF� DPT@KHSX� RSDOR� P���# Q� @MC� OD@JR�

R��f�0� T�
0� Q �� %PT@KHSX� RSDOR� B@M� AD� DKHLHM@SDC� @R� @� QDRTKS� NE�NQHDMSHMF�� RHLOKHEX

HMF�� NQ� CDKDSHMF� @M� DPT@SHNM�� 4N� DKHLHM@SD� OD@JR� HS� RTEEHBDR� SN� FDMDQ@SD� BDQS@HM�

DPT@SHNM@K� BNMRDPTDMBDR� B@KKDC� @OFQF@>I�M>FOP�

,DS� P� �Q� @MC� '�
O� AD� QTKDR� HM� 0� VHSG� MN� U@QH@AKDR� HM� BNLLNM� �SGD� U@QH

@AKDR� NE�NMD� QTKD� @QD� QDM@LDC�HE�MDBDRR@QX	� @MC�RTOONRD�SG@ S�� ENQ�RNLD�ONRHSHNM�M� ��

R� �O � HR� MNS� @� U@QH@AKD� @MC� HR� TMHEH@AKD� VHSG� � � � L � ADHMF� SGD� LNRS� FDMDQ@K� TMHEHDQ��

H�D�� P�L CM ����>�� 4GDM� SGD� PRMBOMLPFQFLK� NE� ��f�O� NM� R�f @S� ONRHSHNM� O� CDSDQ

LHMDR� @� @OFQF@>I� M>FO� @�� A �� VGDQD� B� HR� Q L � @MC� A� HR� P�L:M��OO�L:�� 4GD� OQNNE�

@� �b0� P�L �b��0� A� HR� B@KKDC� @� @OFQF@>I� �ORIB	� LSBOI>M�� SGD� SDQL � PL � � SGD� LSBOI>MMBA�

QBOJ�� SGD�ONRHSHNM� O� �� SGD� @OFQF@>I�M>FO�MLPFQFLK�

,DLL @� ����� �#QHSHB@K� 0@HQ� ,DLL@�� +MTSG� @MC� "DMCHW�� ������ RDD� @KRN� (TDS��

����	� ' C �P�
bCQ� R�b
0� Q �� QEBK� BFQEBO� P� I 0 Q� LO�� CLO� PLJB� @OFQF@>I�M>FO� @�� A � ?BQTBBK�

ORIBP� FK�0� �� P�� S � ;B�>;� >KA�Q�� S � :AL:�

1HBQ@E� LC�MOLLC�� ,DS� .� AD� @M� NUDQK@O� P
b0� R�0� Q � � )E� R� @MC� Q� @QD� HCDMSHB@K��

SGDM� NAUHNTRKX� P� F 0 Q �� ,DS� TR� @RRTLD� SG@S� P� @MC� Q� @QD� CHRSHMBS�� 7D� CHRSHMFTHRG�

SGQDD� B@RDR�

@	� 3TOONRD� ANSG� OQNNE� RSDOR� @OOKX� @S� CHRINHMS� ONRHSHNMR�� H�D�� SGDX� CN� KLQ�

LSBOI>M�� 4GDM�. � B@M� AD�VQHSSDM� @R

P�� T � ;Q� �I�;�O0� R� 9����� =�Q� R 9 I � O � Z � Q �

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

VGDQD� I b
0 O� @MC� � � � 
0� O���� @MC�VD�G@UD� �RDD�&HFTQD� ���	�

R�� T � ;Q�� � � �=�
�T�;Q�� Q ��=�
� T�;��� Q �� = � H �

A	�7D� ROD@J� NE� @� S>OF>?IB� LSBOI>M� HE�NMD� OQNNE�RSDO� @OOKHDR� HM� SGD� U@QH@AKD�

O@QS� NE�SGD�NSGDQ� RSDO�� 4GDM�. � L@X�AD�VQHSSDM� @R

3 � T � ;Q� 5� � � = ( 3� k � � ; � � �  � � � � � ==� S

@MC� B@M�AD� QDOK@BDC�AX� �RDD�&HFTQD� ���	�

R � T ; Q � �� � �= =� 
 �d� 9 O 9 O � �� a� a� a� �� Q � = =

�0� d� ;5Q � e� a� a� a� e� 
O��==
afI*�d� ;��;Q��� ==�
a

B	� 4GD�NMKX� QDL@HMHMF� ONRRHAHKHSX� HR� @� @OFQF@>I� LSBOI>M��VGDQD�NMD�OQNNE�RSDO�

@OOKHDR� ADKNV� SGD� NSGDQ�� ATS� MNS� HM� SGD�U@QH@AKD� O@QS�� )M� SGHR� B@RD� P�� Q � BNMS@HMR�

@M� HMRS@MBD� NE�@�BQHSHB@K� O@HQ�� a� 4GD� BNMRHCDQ@SHNMR� @ANUD� KD@C� SN

, DLL @� � �� �� �� ABOFS>QFLK� �# ��0 �	�� �#�IQ0�< � a� a� a� FK�#� FP�C>FO� OBI>QFSB� QL� 3B� >KA�

.P� F C � �>	� #\\��� >KA� �?	� >II� @OFQF@>I�M>FOP� ?BQTBBK� ORIBP� FK� ��g� >OB� @LKQ>FKBA� FK�

5
�#H� 


.OLLC�� ,DS� �# ��0 �	�� �#�IQ0 �* � � a� a� a� AD� @� CDQHU@SHNM� R@SHREXHMF� �@	� @MC� �A	�� @MC� . �

AD� @�OQNNE�HM�#F�: G0F �� ENQ�RNLD� F�� � �� 3TOONRD� SG@ S�. � HR� MNS� @� QDVQHSD� OQNNE�

)E�. � BNMS@HMR� @M� DPT@KHSX� RSDO� P���#��Q �� VGDQD� @M� DPT@SHNM� T�� S � HR� TRDC��

SGDM�� AX�OQNODQSX� �@	�� SGD� DPT@SHNM� T�� S � VHKK� DUDMST@KKX� AD� ENQLDC� HMSN� @� QDVQHSD�

QTKD�� RHLOKHEHDC�� NQ� CDKDSDC� �# K�� #��� #�	�� "X� ,DLL@� ����� SGDQD� HR� @� OQNNE�. �� HM�

#G �50 G ��� ENQ� RNLD� G �� H �� RTBG� SG@ S� .��
B . � � a� ,HJDVHRD�� HE�. � BNMS@HMR� @� QDVQHSD�

RSDO� P�b
0� Q �� VGDQD� @� MNMODQRHRSHMF� QTKD� HR� TRDC�� SGDM� RHLOKHEHB@SHNM� NE� SGHR� QTKD�

AX� 3 H� NQ�3��VHKK� QDRTKS� HM� ��OQNNE�. � � � RTBG� SG@ S�.���!. � � �

)E�. � HR� @�OQNNE�HM�0�^̂ �� H�D�� TRDR�NMKX�ODQRHRSHMF� QTKDR�� SGDM� HS�LTRS� BNMS@HM� @�

OD@J� /�� � XR
 0�S��0 �5 	�� "X� SGD� #QHSHB@K� 0@HQ� ,DLL@�� HE� /� HR� MNS� @� BQHSHB@K�

NUDQK@O�� SGDM� SGDQD� HR� @� QDVQHSD� OQNNE� /��� � �T �fH�0��S��� �b�0��T�	�� @MC� SGDQDENQD�

/�< @ / ��� a� )E�/� HR� @� BQHSHB@K� NUDQK@O�� SGDM� R � T � LTRS� BNMS@HM� @M� HMRS@MBD� NE� @

, ;F HE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




O 5 6

&HFTQD������ ,L� LSBOI>M

0 :  ��

1 2 ) � 0

&HFTQD������ 4>OF>?IB� LSBOI>M

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

BQHSHB@K� O@HQ� B�� A �� VGHBG� VHKK� AD� BNLOTSDC� DUDMST@KKX� ADB@TRD� NE� OQNODQSX� �A	��

4GTR� SGDQD� HR� @� OQNNE� / �� HM� # G : G 0 G � � ENQ� RNLD� G �� S �� RTBG� SG@ S� /�� !/ � �� )M�

DHSGDQ� B@RD��VD�L@X� BNMBKTCD� SG@ S�.����!. � �

)M� RTLL@QX�� HE� . � HR� MNS� @� QDVQHSD� OQNNE�� SGDM� SGDQD� HR� @� OQNNE� . � � HM�

# G 30 G � � ENQ� RNLD� G �� F �� RTBG� SG@ S� . ���!. � � �̂ 4GDQDENQD� SGD� FHUDM� CDQHU@SHNM� HR�

E@HQ� QDK@SHUD� SN �3B �@MC�.B �� a

7D� B@KK� @� CDQHU@SHNM� C>FO� �CLO� @LJMIBQFLK	� HE� HS� R@SHREHDR� OQNODQSHDR� �@	� @MC� �A	� NE�

,DLL@���� �

!� @LJMIBQFLK�MOL@BAROB� HR� @MX� OQNBDCTQD� SG@ S� @BBDOSR� @R� HMOTS� @�RDS� NE�DPT@

SHNMR� # �� @� QDVQHSD� RXRSDL� 0 � �� @MC� @� QDCTBSHNM� NQCDQHMF� � � BNMS@HMHMF� 0 � �� @MC��

TRHMF� @OOKHB@SHNMR� NE�SGD� HMEDQDMBD� QTKDR�NE�#� @R� SGD�NMKX�DKDLDMS@QX� BNLOTS@SHNM�

RSDOR�� FDMDQ@SDR� @� CDQHU@SHNM� �*���H��	�� �5 �*��	�� a� a� a� �� VGDQD� # �� HR� # � @MC� 0��� HR�

0 � �� 3HMBD� @� E@HQ� CDQHU@SHNM� L@X� MNS� AD� ONRRHAKD� EQNL� @M� @QAHSQ@QX� O@HQ� �,��� �H� �	��

NQ� L@X� QDPTHQD� A@BJSQ@BJHMF� �RDD� $DQRGNVHSY�� -@QBTR�� @MC� 4@QKDBJH�� ����	�� VD�

G@UD� SN� @KKNV� ENQ� SGD� ONRRHAHKHSX� NE� C>FIROB� ENQ� BDQS@HM� HMOTSR� # �� 0 � @MC� � � � !�

BNLOKDSHNM� OQNBDCTQD� HR� B@KKDC� C>FO� HE� HS� FDMDQ@SDR� NMKX� E@HQ� CDQHU@SHNMR� TMKDRR� HS�

E@HKR�� 4GDNQDL��
� @MC�,DLL@����� SNFDSGDQ�XHDKC�

4(%/2%-� ����� �(TDS�� ����	� ' C �>� @LJMIBQFLK�MOL@BAROB� FP� C>FO� >KA� ALBP� KLQ� C>FI�

CLO� FKMRQP� # �� 0 � >KA�� �� QEBK�0 ���� FP� @>KLKF@>I�

#/2/,,!29� ����� *BQ� !� ?B� >� C>FO� @LJMIBQFLK� MOL@BAROB�� ' C � P��DR0 Q� >KA� !�

ALBP� KLQ� C>FI� CLO� FKMRQP� # �� 0� >KA� � � � QEBK� FQ� TFII� DBKBO>QB� >� M>FO� � # <0 � 	 � PR@E�

QE>Q�P� ' 0� Q �

)E�0 ���� HR� EHMHSD�� SGDM� HS�L@X� AD�TRDC� @R� @� AB@FPFLK�MOL@BAROB� ENQ� SGD� S>IFAFQV�MOL?

IBJ� HM�#�:(0� �� HE�HS� HR� HMEHMHSD�� BNLOKDSHNM� RSHKK� OQNUHCDR� @�PBJFAB@FPFLK�MOL@BAROB�

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

!MX� O@QSHBTK@Q� BNLOKDSHNM� OQNBDCTQD� G@R� SN� RODBHEX� HM� VGHBG�NQCDQ� SGD� HMEDQ

DMBD� QTKDR� NE� #� @QD� SN� AD� @OOKHDC� SN� FHUDM� RDSR� NE� DPT@SHNMR� @MC� QTKDR�� 7D� B@KK�

RTBG� @�RDKDBSHNM� RSQ@SDFX� E@HQ� HE�HS� FHUDR� QHRD� NMKX� SN� E@HQ� NQ� E@HKHMF� CDQHU@SHNMR�� "X�

4GDNQDL� ��� �� @MX� HLOKDLDMS@SHNM� TRHMF� @� E@HQ� RDKDBSHNM� RSQ@SDFX� HR� FT@Q@MSDDC� SN�

BNMRSQTBS� @� B@MNMHB@K� RXRSDL�� OQNUHCDC� HS� CNDR� MNS� E@HK�� 3TBG� @M� HLOKDLDMS@SHNM�

HR� SGDQDENQD� B@KKDC� @LOOB@Q�� 4GD� BNQQDBSMDRRfHM� SGHR� RDMRDfNE� @� RODBHEHB� BNLOKD

SHNM� OQNBDCTQD� V@R� EHQRS� OQNUDC� AX� (TDS� �����	�� (TDSjR� OQNNE� QDPTHQDR� HMSQHB@SD�

@QFTLDMSR� TRHMF� HMCTBSHNM� NM� BDQS@HM� NQCDQHMFR� NM� QBOJP�� /MD� NE� SGD� L@HM�

CHEEDQDMBDR�VHSG�NTQ�@OOQN@BG� HR� SG@ S�VD� TRD�NQCDQHMFR�NM�MOLLCP�� 4GD� TRD�NE�LTK

SHRDSR� NE� SDQLR�� @R� HM� *NT@MM@TC� @MC�+HQBGMDQ� �����	�� L@X� AD� QDF@QCDC� @R� @� RHL

OKD� HMRS@MBD� NE� @� OQNNE�NQCDQHMF� SG@ S� L@JDR� MN� TRD� NE� SGD� HMENQL@SHNM� BNMS@HMDC�

HM� SGD� OQNNE�RSDOR�� 4GD� ETKK� ONSDMSH@K� NE�OQNNE�NQCDQHMFR� HR�NMKX� QD@KHYDC�VGDM� SGHR�

HMENQL@SHNM� HR�TSHKHYDC�

4GD� MNSHNM� NE� BNLOKDSHNM� @R� VD� G@UD� ENQL@KHYDC� HS� @ANUD� BNUDQR� @� VHCD�

U@QHDSX� NE� RODBHEHB� BNLOKDSHNM� OQNBDCTQDR�� HMBKTCHMF� SGNRD� FHUDM� HM� +MTSG� @MC�

"DMCHW� �����	� @MC� (TDS� �����	�� 4GDRD� UDQRHNMR� NE� BNLOKDSHNM� ODQLHS� @OOKHB@SHNM�

NE� HMEDQDMBD� QTKDR� HM� #� NMKX� HM� @� RXRSDL@SHB@KKX� QDRSQHBSDC� V@X�� &NQ� DW@LOKD��

BNLOTS@SHNM� NE�@� BQHSHB@K� O@HQ� @ b A� � H�D�� @OOKHB@SHNM� NE�#��� HR� TRT@KKX� ENKKNVDC� AX�

SGD� MNQL@KHY@SHNM� NE� SGD� BQHSHB@K� O@HQ�� SG @ S� HR�� RHLOKHEHB@SHNM� NE� @�bA� AX� QDOD@SDC�

@OOKHB@SHNM� NE�#��� +DDOHMF� SGD� RDSR� NE� DPT@SHNMR� @MC� QTKDR� ETKKX� RHLOKHEHDC� SDMCR�

SN� HLOQNUD� SGD� DEEHBHDMBX� NE� SGD� BNLOKDSHNM� OQNBDRR� @MC� FT@Q@MSDDR� SG@ S� SGD� EHM@K�

RXRSDL�VHKK�AD� QDCTBDC�

0QNNE� NQCDQHMFR� OQNUHCD� @� BNMUDMHDMS� SNNK� ENQ� OQNUHMF� SGD� BNQQDBSMDRR� NE�

RODBHEHB� HLOKDLDMS@SHNMR� NE�BNLOKDSHNMR�� )M� @CCHSHNM�� DMG@MBDLDMSR� @MC�HLOQNUD

LDMSR� NE� RS@MC@QC� BNLOKDSHNM� B@M� D@RHKX� AD� RGNVM� SN� AD� BNQQDBS�� &NQ� HMRS@MBD��

RHMBD� E@HQMDRR� QDPTHQDR� NMKX� BNLOTS@SHNM� NE� BQHSHB@K� O@HQR� ADSVDDM� ODQRHRSHMF� QTKDR��

RHLOKHEXHMF� @� QTKD� L@X� AD� BNLAHMDC� VHSG� CDKDSHMF� BQHSHB@K� O@HQR� SG@S� NQHFHM@SDC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

EQNL� SGHR� QTKD�� (NVDUDQ�� NMKX� SGNRD� BQHSHB@K� O@HQR� L@X� AD� CDKDSDC� SG@S� G@UD� MNS�

XDS�ADDM� STQMDC� HMSN� QTKDR� @MC�TRDC� ENQ�RHLOKHEHB@SHNM�

%PT@SHNMR� SG @ S� BNMS@HM� HMRS@MBDR� NE� NSGDQ� DPT@SHNMR� B@M� AD� CDKDSDC�� &NQLT

K@SDC�@R� @M� HMEDQDMBD� QTKD�

#�	�$DKDSHMF� @�RTARTLDC�DPT@SHNM

�# �5ZR�� � Q �� R� 9P�L;�R � ;
�>:Z�0 � 	
� _ 5 Z R � E \ U 2 	

&TQSGDQLNQD�� NQHDMS@AKD� HMRS@MBDR� NE� DPT@SHNMR� B@M� AD� TRDC� ENQ� RHLOKHEHB@SHNM��

4G@S� HR�� HE� T�bS� HR� @M� DPT@SHNM� @MC� R�L � S �>�� SGDM� SGD� QTKD� T�@Ob
S�L� B@M� AD� TRDC�

ENQ� RHLOKHEHB@SHNM�� 7D�CN�MNS� KHRS� SGD� BNQQDRONMCHMF� HMEDQDMBD� QTKDR�� RHMBD� SGDX� @QD�

DRRDMSH@KKX� SGD�R@LD� @R� #��� 3 H� @MC� 3� �� 4GD� @RRNBH@SDC� DKHLHM@SHNM� O@SSDQMR� CDEHMD�

@� OQNNE�NQCDQHMF� �SG@S� HR�MNS� BNMS@HMDC� HM� � B � � SGNTFG	�

&@HKTQD� HR� @�L@INQ� CQ@VA@BJ�NE�RS@MC@QC�BNLOKDSHNM�� 0@QS� �A	� NE� SGD� E@HQMDRR�

QDPTHQDLDMS� VHKK� @KV@XR� AD� R@SHREHDC�� OQNUHCDC� BQHSHB@K� O@HQR� @QD� RDKDBSDC� OQNODQKX�

ENQ� @OOKHB@SHNM� NE� #��� 4GDQDENQD� E@HKTQD� B@M� NMKX� AD� SGD� QDRTKS� NE� UHNK@SHMF� O@QS�

�@	�� 7GDMDUDQ� @M� DPT@SHNM� P�b Q� HR� FDMDQ@SDC� RTBG� SG@ S� R� @MC� Q� @QD� HQQDCTBHAKD�

HM� @MC� MDHSGDQ� P� � Q � MNQ� Q� � P � GNKC�� SGDM� MN� HMEDQDMBD� QTKD� HR� DUDQ� @OOKH

B@AKD� SN� P�� �Q �� GDMBD� MN� E@HQ� CDQHU@SHNM� ONRRHAKD�� #NMUDQRDKX�� HE� SGD� QDCTBSHNM�

NQCDQHMF� � � HR� SNS@K� NM� D@BG� BNMFQTDMBD� BK@RR� ;��=� HM� # :(0 � �� SGDM� # K� HR� @OOKHB@AKD�

SN� @MX� DPT@SHNM@K� BNMRDPTDMBD� P�� Q � NE� # : ( 0 � � 4GHR� QDPTHQDLDMS� HR� SNN� RSQNMF��

SGNTFG�� @MC� RTBG� @M� NQCDQHMF� MDDC� MNS� DWHRS� ENQ� @M� @QAHSQ@QX� O@HQR� �#��0	 � � &NQ�

DW@LOKD�� SGD� SDQLR� � � X U � V 	 � @MC� � � �V�� U	 � @QD� HMBNLO@Q@AKD� HM� @MX� QDCTBSHNM� NQC

DQHMF�� 4GDQDENQD�� HE� # � BNMS@HMR� @� BNLLTS@SHUHSX� @WHNL�� MN� QDCTBSHNM� NQCDQHMF�

B@M� AD� SNS@K� NM� @KK� BNMFQTDMBD� BK@RRDR�� @MC� BNLOKDSHNM� L@X� E@HK� HM� RTBG� @M�

HMRS@MBD�� 4GHR� OQNAKDL� B@M� AD� O@QSH@KKX� QDLDCHDC� AX� ATHKCHMF� BDQS@HM� @WHNLR��

RTBG� @R� BNLLTS@SHUHSX�� CHQDBSKX� HMSN� SGD� BNLOKDSHNM� OQNBDCTQD�� 7D�VHKK� CDRBQHAD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

SGHR� @OOQN@BG� HM� CDS@HK� HM� SGD� MDWS� BG@OSDQ�� !�CHEEDQDMS� @OOQN@BG�� SG@ S� DKHLHM@SDR�

SGD�ONRRHAHKHSX�NE�E@HKTQD� @ S� @KK��VHKK� AD�CDRBQHADC� HM�#G@OSDQ���

�
� 
� �H?J?97B�*7?H ��H?J;H?7

4GD� DEEHBHDMBX�NE� SGD� BNLOKDSHNM� OQNBDRR� CDODMCR� NM� SGD� MTLADQ�NE�QTKDR� @MC�

BQHSHB@K� O@HQR� SG@ S� @QD� FDMDQ@SDC�� 3HLOKHEHB@SHNM� HR� HLONQS@MS� ADB@TRD� HS� @KKNVR�

CDKDSHNM� NE� QDCTMC@MS� QTKDR� @MC� BQHSHB@K� O@HQR�� &NQ� HMRS@MBD�� VGDMDUDQ� @� BQHSHB@K�

O@HQ� @�� A � HR� FDMDQ@SDC�� ANSG� B� @MC� A� B@M� AD� QDCTBDC� SN� MNQL@K� ENQLR� @ �� @MC�

A �� �� )E� B��� @MC� A �� @QD� HCDMSHB@K�� SGDM� SGD� DPT@SHNM� B� ��� A �� B@M� AD� CDKDSDC�� HMCH

B@SHMF� SG@ S� SGD� NQHFHM@K� DPT@SHNM� @�b A� V@R� QDCTMC@MS�� .NQL@KHYHMF� @M� DPT@SHNM�

B@M� AD� BNRSKX�� VGDQD@R� QDCTMC@MBX� NE� @� BQHSHB@K� O@HQ� @ b A� B@M� NESDM� AD� CDSDQ

LHMDC� AX� KNNJHMF� @ S� SGD� RSQTBSTQD�NE� HSR� @RRNBH@SDC� BQHSHB@K� NUDQK@O� @� 
b�0� R�f A� ��

#G@Q@BSDQHY@SHNMR� NE�QDCTMC@MS� BQHSHB@K� O@HQR� @QD� BNLLNMKX�B@KKDC� BQHSHB@K� O@HQ� BQH

SDQH@�� 7D�TSHKHYD� OQNNE�NQCDQHMFR� ANSG� HM� ENQL@KHYHMF� @MC�UDQHEXHMF�RTBG� BQHSDQH@�

!� BQHSHB@K� O@HQ� B@M� AD� BNMRHCDQDC� QDCTMC@MS� HE� HSR� @RRNBH@SDC� BQHSHB@K� NUDQK@O�

B@M� AD� DKHLHM@SDC� VHSGNTS� BNLOTSHMF� SGD� BQHSHB@K� O@HQ� HSRDKE�� 7D� R@X� SG@S� @� RDS�

3�!./� NE�DKHLHM@SHNM�O@SSDQMR�NE�SGD� ENQL

I � R � � 0 � F � � � � P � ��#�/�0� 
� ��

VGDQD� 0 � HR� BNMS@HMDC� HM� SGD� FHUDM� QDCTBSHNM� NQCDQHMF� � � � RODBHEHDR� @� @OFQF@>I�M>FO

�BIFJFK>QFLK	� @OFQBOFLK�#0#�� "X��
�! . ! � VD� CDMNSD� SGD� BNQQDRONMCHMF� NQCDQHMF� NM

OQNNER�� !� BQHSHB@K� O@HQ� HR� QDCTMC@MS� @BBNQCHMF� SN� BQHSDQHNM� #0#�� HE� HSR� @RRNBH@SDC

BQHSHB@K� NUDQK@O� B@M� AD� DKHLHM@SDC�AX� �
�!.!��� )M� NSGDQ�VNQCR�� ���!M!� B@M� AD� TRDC

SN� RNQS� NTS� QDCTMC@MS� BQHSHB@K� O@HQR�� )MSTHSHUDKX�� @� BQHSDQHNM� HR� gBNQQDBSh� HE� HS� HR

gBNLO@SHAKDh�VHSG� BNLOKDSHNM� @MC� HE��
�!.!� HR� @�OQNNE�NQCDQHMF�� -NQD� ENQL@KKX�

$ DEHM HSHNM � ����� !� BQHSHB@K� O@HQ� BQHSDQHNM� #0#� HR� @LOOB@Q� HE� SGD� NQCDQHMF� HMCTBDC�

AX� 3B53BOB� HR�VDKKENTMCDC�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

,DS� !.!D� 0� AD� SGD� RDS� NE�@KK� BQHSHB@K� O@HQR� B�� A ��� RTBG� SG@ S� SGDQD� HR� MN� OQNNE�. ��

HM� # �50 � ENQ� VGHBG� . ����!.!�. � � � VGDQD� . � HR� SGD� BQHSHB@K� NUDQK@O� B�
b0�R��0�A�

@RRNBH@SDC�VHSG� @� � A ��� )E�@� BQHSDQHNM� HR� BNQQDBS�� SGDM� BQHSHB@K� O@HQR�MNS� HM�!.!D�0�

L@X�AD� HFMNQDC� AX� BNLOKDSHNM�

$ DEHM HSHNM � ����� !� CDQHU@SHNM� �# ��0 �	�� �#�40 �W	�� l� a� a� HR� C>FO� OBI>QFSB� QL� >� @OFQF@>I�

M>FO� @OFQBOFLK� !.! � HE� �@	� # �^^���� @MC� �A	� !.!_� HR� BNMS@HMDC� HM� 5
�#H �� VGDQD�

!.!_� HR� 5F! :G� F!.!#F(FG�

4(%/2%-� ����� *BQ� !.!�?B� >� @LOOB@Q� @OFQF@>I�M>FO� @OFQBOFLK� >KA� !�?B� >� @LJMIB

QFLK� MOL@BAROB� QE>Q� FP� C>FO� OBI>QFSB� QL� !.!�� ' C � !� ALBP� KLQ� C>FI� CLO� FKMRQP� # �� 0�

>KA� � � � QEBK�0�_� FP� @>KLKF@>I�

.OLLC�� 4GD�OQNNE� HR� AX� HMCTBSHNM�NM� �
#5���!.!�a� ,DS� #0#� AD�@ �BNQQDBS� BQHSDQHNM�

@MC� RTOONRD� SG@ S� SGD� CDQHU@SHNM� �#���0 ��	�� �#�40 �I	�� a� a� l� HR� E@HQ� QDK@SHUD� SN� #0#��

7D� RGNV� SG @ S�VGDMDUDQ� @�OQNNE�.� HM� 0 S�50�� HR� MNS� @� QDVQHSD� OQNNE�� SGDM� SGDQD� HR�

@� OQNNE�. �� HM� #G �50X��� ENQ� RNLD� G �� F �� RTBG� SG@ S� .�
@. �� LO� .����@M@�0 �� a� > �

. � TRDR� @M� DPT@SHNM�NQ� @�MNMODQRHRSHMF� QTKD�� SGDM�� AX�E@HQMDRR�� 0 ��
#0 � �� ENQ� RNLD�

OQNNE� 0 � � � 3TOONRD� SG@ S� 0 � BNMS@HMR� @� OD@J� P��0�R�b�0� Q �� VGDQD� ANSG� QDVQHSD�

RSDOR� ODQRHRS�� )E� SGHR� OD@J� HR� MNS� @� BQHSHB@K� NUDQK@O�� SGDM� SGDQD� HR� @� QDVQHSD� OQNNE�

P� 
0�S�� 0 �Q �� @MC� GDMBD� 0 ���@.���� ENQ� RNLD� 0 � � � /SGDQVHRD�� P� HR� T� ;B�� =� @MC� Q�

HR� T� 9AL;�� ENQ� RNLD� BQHSHB@K� O@HQ� @�� A �� )E� B�� A � HR� HM� !.!_�� SGDM�� AX� E@HQMDRR��

@�� A � HR� HM� # G � � ENQ� RNLD� G �� @MC� SGDQDENQD� 0 � 
#0 � � � ENQ� RNLD� OQNNE� 0 � � HM�

#G�50X�a� )E� @ � A � HR� MNS� HM� !.!���� SGDM� HS� HR� MNS� BNMS@HMDC� HM� !.!#�� 0��� ENQ�

RNLD� G �� F �� "X� BNQQDBSMDRR� NE� #0#�� SGDQD� DWHRSR� @� OQNNE� 0 � � HM� #G�50X �� RTBG�

SG@ S� 0 ��
�@M!�. � � � a

!� BQHSDQHNM� B@M� BNMRHCDQ@AKX� CDBQD@RD� SGD� SNS@K� MTLADQ� NE� BQHSHB@K� O@HQR� FDM

DQ@SDC� AX� BNLOKDSHNM�� 4GHR� @CU@MS@FD� L@X� AD� NEERDS�� GNVDUDQ�� AX� SGD� @CCHSHNM@K

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

BNRS� NE� BGDBJHMF� VGDSGDQ� SGD� BQHSDQHNM� @OOKHDR� SN� @� FHUDM� BQHSHB@K� O@HQ�� #QHSHB@K�

O@HQ� BQHSDQH@�G@UD� @KRN� ADDM�@OOKHDC� SN� SDRSHMF� SGD�#GTQBG2NRRDQ�OQNODQSX�

$ DEHM HSHNM � ����� !�BQHSDQHNM� #0#� HR� PLRKA� HE�� ENQ�@MX� SDQLHM@SHMF� QDVQHSD� RXRSDL�

0� �� SGD� ENKKNVHMF�OQNODQSX�GNKCR�

0� FP� !ERO@E0LPPBO� FC� >KA� LKIV� FC�� CLO� >II� @OFQF@>I� M>FOP� @�� A � KLQ� FK�

!.!N�O � �� QEBOB� FP� >� QBOJ� S��� PR@E� QE>Q� @�f
O�4� df�O �A��

!� RNTMC� BQHSDQHNM�� VGNRD� @OOKHB@AHKHSX� B@M� AD� DEEDBSHUDKX� SDRSDC�� B@M� AD� TRDC� ENQ�

SDRSHMF� SGD� #GTQBG2NRRDQ� OQNODQSX� NE� SDQLHM@SHMF� RXRSDLR�� 3NTMCMDRR� NE� @� BQH

SDQHNM� B@M� TRT@KKX� AD� DRS@AKHRGDC�VHSGNTS� CHEEHBTKSX�� 6DQHEXHMF� BNQQDBSMDRR� HR� BNM

RHCDQ@AKX�LNQD� CHEEHBTKS�

&;CC7������ �KV�@LOOB@Q� @OFQBOFLK� FP� PLRKA�

.OLLC�� ,DS�0 � AD� @� QDVQHSD�RXRSDL� @MC� #0#� @� BNQQDBS� BQHSDQHNM�� )M� @CCHSHNM�� RTO

ONRD� SG@S�� ENQ� @KK� BQHSHB@K� O@HQR� @�� A � MNS� HM� !.!�/�0� �� SGDQD� HR� @� SDQL� S� VHSG�

B� �0 4 �
b0�A �� 7D� G@UD� SN� RGNV� SG@ S� 0� HR� #GTQBG2NRRDQ�� !MX� OQNNE�. � HM� 0�

SG@ S� HR� MNS� @� QDVQHSD� OQNNE�LTRS� BNMS@HM� @�OD@J� P��b0�R�b
0� Q �� )E�SGHR�OD@J� HR� MNS�

@� BQHSHB@K� NUDQK@O�� SGDM� .��@. �� �� ENQ� RNLD� OQNNE� . ��� /SGDQVHRD�� P�� Q � LTRS�

BNMS@HM� @M� HMRS@MBD�NE�@� BQHSHB@K� O@HQ� @�bA �� )E�@�� A � HR�MNS� HM� !.!���0� �� SGDM�� AX�

@RRTLOSHNM�� SGDQD� HR� @� SDQL� S�� VHSG� B� 
0 4�
0 A �� H�D�� . < !. � �� ENQ� RNLD� . � ��

)E� B�� A � HR� HM� !.!/�0 �� SGDM� . ����!.!�. � � � AX� SGD� CDEHMHSHNM� NE� !.!�/�0� �� 4GD�

@RRDQSHNM� ENKKNVR� AX�HMCTBSHNM�NM� �
B5�E�!.!�a� b

&NQL@KHYHMF� BQHSHB@K� O@HQ� BQHSDQH@� AX� TRHMF� OQNNE�NQCDQHMFR� FQD@SKX� E@BHKHS@SDR�

SGD� S@RJ� NE�OQNUHMF� BNQQDBSMDRR�� 7D�VHKK� OQDRDMS� BNQQDBSMDRR� OQNNER� ENQ� @KK� JMNVM�

BQHSDQH@�� HMBKTCHMF� SGNRD� ENQ� VGHBG� BNQQDBSMDRR� G@C� MNS� ADDM� DRS@AKHRGDC� OQDUH

NTRKX�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

����� # NMMDB SDCMDRR

3DUDQ@K� BQHSHB@K� O@HQ� BQHSDQH@� G@UD� ADDM� OQNONRDC� SG@S� @QD� A@RDC� NM� SGD� BNM

BDOS�NE� @LKKB@QBAKBPP�

$DEHM HSHNM � ����� ,DS� 0 � AD� @� QDVQHSD� RXRSDL� @MC� � � AD� @� QDCTBSHNM� NQCDQHMF��

4VN� SDQLR� P� @MC� Q� @QD� @LKKB@QBA� �HM� # : ( 0 	 � ADKNV� R� �QDK@SHUD� SN� � 	 � > �

R�� d N > T * � � T H� i� l� �� TM� �� E^Q� RNLD� SDQLR� R ��R S � �� �� � � � QFK� VHSG� T� �T ��

ENQ�1� �� � M �

4GHR� BNMBDOS�V@R� HMSQNCTBDC� HM� @�LNQD� QDRSQHBSDC� ENQL�AX�"TBGADQFDQ� �����	� @MC�

B@M�AD� QD@CHKX�TSHKHYDC� ENQ� @�BQHSHB@K� O@HQ� BQHSDQHNM�� #NLOKDSHNM�B@M�AD�UHDVDC�@R� @�

OQNBDRR� NE�DRS@AKHRGHMF�� ENQ�DUDQX�BQHSHB@K�NUDQK@O� B� �f�0�R�b�0�A �� SGD� BNMMDBSDCMDRR�

NE� @� @MC� A� ADKNV� SGD� NUDQK@OODC� SDQL� R� �� &NQ� HMRS@MBD�� @CCHMF� SGD� BQHSHB@K� O@HQ�

@�bA� @R� @M� DPT@SHNM� HR� NMD� ONRRHAKD� V@X� NE� DRS@AKHRGHMF� BNMMDBSDCMDRR�� #NM

UDQRDKX�� HE� B� @MC� A� @QD� @KQD@CX� BNMMDBSDC�� SGDM� SGD� BQHSHB@K� O@HQ� @�bA� HR� QDCTM

C@MS�� 4GTR�� VD� CDEHMD� SGD� RDS� 3�#!.� @R� BNMRHRSHMF� NE�@KK� DKHLHM@SHNM�O@SSDQMR�� ENQ�

M� � �� NE�SGD� ENQL

3� T��0� Q� ��� 1���#I	0� R� Q��

VGDQD� � � BNMS@HMR� 0� @MC� T� � �TZ�� ENQ� �� �H� � �K �� 4GD� RDS� !!.#� 0� BNMS@HMR� @KK�

BQHSHB@K� O@HQR� @�� A � SG@S� @QD� MNS� BNMMDBSDC� ADKNV� SGD� @RRNBH@SDC� NUDQK@OODC� SDQL�

T� �

02/0/3)4)/.� ����� !OFQBOFLK�!!.� )3� @LOOB@Q�CLO� @LJMIBQFLK�

.OLLC�� )S� RTEEHBDR� SN� OQNUD� SG@S� ���@BM� �3� BNMS@HMDC� HM� SGD� OQNNE� NQCDQHMF� � � �

3TOONRD� SG@ S� .��!.!. � � � H�D�� .� HR� P�0 R  
 0 Q� @MC� . �� HR�

T��< #�:G0� �� �� i� 
<#�T0� RK�e� V>DQD� T�P� HR� R��� HR� Q �� @MC� T� � �T��� ENQ� �� �� � �K��� 4GD�

EHQRS� BNLONMDMS� NE� SGD� PT@CQTOKD� B � R � T 	 � HR� ZT\� � @MC� SGD� EHQRS� BNLONMDMS� NE�

B �T )?�T�� 	� HR� Zd�?�\�� NQ� ZT�� \�� 3HMBD� T�T �  � � ENQ� � � 
 � M � � VD� G@UD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

B� �R� �T�	 � D� B� �T���TK��	�� VGHBG� HLOKHDR�.�� @ . � � a� a

!� BQHSDQHNM� A@RDC� NM� BNMMDBSDCMDRR� V@R� EHQRS� ENQLTK@SDC� AX� "TBGADQFDQ�

�����	� ENQ� @� BNLOKDSHNMKHJD� @KFNQHSGL� ENQ� BNMRSQTBSHMF� B@MNMHB@K� A@RDR� ENQ� ONKX

MNLH@K� HCD@KR�� 3HLHK@Q� BQHSDQH@� ENQ� BNLOKDSHNM� G@UD� ADDM� CDRBQHADC� AX� 7HMJKDQ�

@MC� "TBGADQFDQ� �����	�� 7HMJKDQ� ������� ����	�� @MC�+HHBGKHM� ������� ����@	�� 4GDRD�

BQHSDQH@� CHEEDQ� HM� SGD� QDRODBSHUD� SDRSR� SG@S� @QD� TRDC� ENQ� BGDBJHMF�VGDSGDQ� @� BQHSHB@K�

O@HQ� HR� BNMMDBSDC� QDK@SHUD� SN� SGD� NQCDQHMF� fm�� HMCTBDC� AX� 0� �� ,DS� TR� RJDSBG� SGD�

A@RHB� RBGDLD�� 3TOONRD� @� 
0� R�b�0�A� HR� @�BQHSHB@K� NUDQK@O� @MC� T� HR� QDCTBHAKD� SN� @�

SDQL � S� @S� @� ONRHSHNM� RSQHBSKX� ADKNV� SGD� BQHSHB@K� O@HQ� ONRHSHNM� M� �� 4GTR�� VD� G@UD�

NUDQK@OR� B� 
b�0� R��0�S� @MC� S��
b0�R��0�A��� )E�@�
b0� R��0� S� HR� @�U@QH@AKD�NUDQK@O��

SGDM� @� @MC� S� @QD� BNMMDBSDC� ADKNV� R �� /SGDQVHRD�� @�bS� LTRS� BNMS@HM� @M�

HMRS@MBD� NE� @� BQHSHB@K� O@HQ� @ d� ��A�� �� )E� SGHR� BQHSHB@K� O@HQ� G@R� @KQD@CX� ADDM� FDM

DQ@SDC�� SGDM� B� @MC� S� @QD� @KRN� BNMMDBSDC� ADKNV� T� �� 3HLHK@Q�@QFTLDMSR� @OOKX� SN� S�

@MC� A �� 4GTR�� BNMMDBSDCMDRR� B@M� NESDM� AD� UDQHEHDC� AX� BGDBJHMF� VGDSGDQ� BDQS@HM�

BQHSHB@K� O@HQR� G@UD� @KQD@CX� ADDM� BNLOTSDC�� 6@QHNTR� ANNJJDDOHMF� LDBG@MHRLR�

G@UD� ADDM� OQNONRDC� ENQ� SG@ S� OTQONRD� �D�F�� +HHBGKHM�� ������ ����@�� 7HMJKDQ�� ����	��

4GD� SDRS� CDRBQHADC� AX� 7HMJKDQ� �����	� QDRSQHBSR� SGD� ONRHSHNM� @S� VGHBG� SGD� QDVQHSD�

RSDO� T�f�0� S� L@X� @OOKX�� .N� RTBG� QDRSQHBSHNM� HR� HLONRDC� AX� +TBGKHM� �������

����@	�

4GD� DLOG@RHR� HM� SGD� O@ODQR� BHSDC� @ANUD� HR� NM� RNTMCMDRR� @MC� OQ@BSHB@KHSX��

7HMJKDQ� �����	� @MC� +TBGKHM� �����@	� @KRN� RGNV� SGD� BNQQDBSMDRR� NE�RODBHEHB� UDQRHNMR�

NE� BNLOKDSHNM� SG@ S� HMBNQONQ@SD� SDRSR� ENQ� BNMMDBSDCMDRR�� 7HMJKDQjR� OQNNE� HR� RHLHK@Q�

SN� SGD�OQNNE�NE�BNQQDBSMDRR� NE�RS@MC@QC�BNLOKDSHNM� HM�(TDS� �����	��+TBGKHMjR� OQNNE�

HR� A@RDC� NM� LTKSHRDS� HMCTBSHNM�� "NSG� OQNNER� @QD� PTHSD� BNLOKHB@SDC�� /TQ� BNQQDBS

MDRR� OQNNE�� ADRHCDR� ADHMF� BNMRHCDQ@AKX� RHLOKDQ�� @OOKHDR� SN� @� K@QFD� BK@RR� NE�BNLOKD

SHNM� OQNBDCTQDR�� 4GD� EKDWHAHKHSX� NE�NTQ� @OOQN@BG� RGNTKC� AD� O@QSHBTK@QKX� GDKOETK� HM

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

DRS@AKHRGHMF� SGD� BNQQDBSMDRR� NE� NSGDQ� HLOKDLDMS@SHNMR� NE� BNLOKDSHNM� OQNBDCTQDR�

@MC� BQHSDQH@�

�
�
� �ECFEI?J;D;II

!� CHEEDQDMS� SXOD� NE� BQHSDQHNM� V@R� RTFFDRSDC� AX� +@OTQ�� -TRRDQ�� @MC� .@QDM�

CQ@M� �����	�

$ DEHM HSHNM � � �� �� ,DS�0 � AD� @� QDVQHSD� RXRSDL�@MC� @��b0�R��0� A� AD� @� BQHSHB@K� NUDQ

K@O� HM� 0 � �� 4GD� BQHSHB@K� O@HQ� B�bA� HR� B@KKDC� @LJMLPFQB� HE�SGD� NUDQK@OODC� SDQL� T� HR�

QDCTBHAKD� HM�0 � RSQHBSKX�ADKNV� SGD�BQHSHB@K� O@HQ�ONRHSHNM�M��

,DS� 3�M!.� AD�SGD�RDS�NE�DKHLHM@SHNM� O@SSDQMR

P�0 R�0 Q� ��� P��0 R�0 S��0� R��0� Q

VGDQD� SGD� QDVQHSD� RSDO� T� 
0� S� @OOKHDR� RSQHBSKX� ADKNV� T�b�0�P� �� @MC� T�b�0�P�

@OOKHDR� ADKNV� R�b
0 Q �� 4GD� OQNNE� QDK@SHNM� .!.� HMCTBDC� AX� 1.!.� B@M� AD� TRDC�

SN � DKHLHM@SD� NUDQK@OR� BNQQDRONMCHMF� SN� BNLONRHSD� BQHSHB@K� O@HQR�� 4GD� RDS�.!.D� 0�

BNMS@HMR� @KK� MNMBNLONRHSD� BQHSHB@K� O@HQR� NE�0 � �� #QHSDQHNM�0#0� HR�RNTMC�

, DLL @� � � � �� �+@OTQ��-TRRDQ�� @MC� .@QDMCQ@M�� ����	��� QBOJFK>QFKD� OBTOFQB� PVP

QBJ� 0 � FP� !ERO@E0LPPBO� FC� >KA� LKIV� FC�� CLO� BSBOV� KLK@LJMLPFQB� @OFQF@>I� M>FO�

@�bA��� QEBOB� FP� >� QBOJ�S��� PR@E� QE>Q� @�b�0�S��b0�A� �

7D� OQNUD� SGD� BNQQDBSMDRR� NE� 0#0� AX� BNMRSQTBSHMF� @� VDKKENTMCDC� NQCDQHMF�

�.!.� SG @ S� BNMS@HMR� �<.!.� @MC� �
B
� ,DS� .� AD� @M� NUDQK@O� P��0 R��0� Q �� @MC�

. �� ? B P 
  0 R�0 S
b0 R�0 Q � � VGDQD� R��0� S� AX� ' � � �b
�O���� @S� @� ONRHSHNM� N�

RSQHBSKX� ADKNV� O� �RDD� &HFTQD� ���	�� 3HMBD� ANSG� . � @MC�. �� BNMS@HM� SGD� OQNNE�RSDOR�

T�fm�� P� @MC� T�b
0� Q �� VD� G@UD� . � � � B �. ' � (NVDUDQ�� HMBKTCHMF� @� LD@RTQD� NE� SGD�

NUDQK@O� ADSVDDM� RTBBDRRHUD� OQNNE�RSDOR� HM� SGD� BNLOKDWHSX� NE� @� OQNNE� @KKNVR� TR� SN�

CHRSHMFTHRG� ADSVDDM� NBBTQQDMBDR� NE� SGDRD� RHMFKD� OQNNE� RSDOR� HM� . � @MC� . ��

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

QDRODBSHUDKX�� RN� SG@S�VD�B@M�CDRHFM�@�OQNNE�NQCDQHMF� � �.!.� VGDQDHM�. � � �.!.�. �� �

,DS�. � AD� @� OQNNE� P ��� �� �� �� �� PK� @MC� MX� AD� SGD� ONRHSHNM� NE� SGD� HSG� OQNNE�RSDO�

	�� 7D�CDEHMD� SGD�BNLOKDWHSX�LD@RTQD� @.� AX�

VGDQD� HR� HE� e�� �

HE� PF� AX� �  � Q �� SGDM� @.��R�� � . 	� HR� �Zd��\�R������a��� �M F�F	�

VGDQD� R���O���� HR� HE� F�� K ���

HE�PFF
[
#�PF e� SGDM� @.� �. 	� HR� �ZR��?H�R�

4GD� EHQRS� ENTQ� BNLONMDMSR� NE� @.� @QD� SGD� R@LD� @R� ENQ� SGD� BNLOKDWHSX� LD@RTQD� @� ��

4GD� @CCHSHNM@K� EHESG� BNLONMDMS� QDEKDBSR� SGD� @LNTMS� NE� SGD� NUDQK@O� NE� @� QDVQHSD�

RSDO� VHSG� HSR� MDHFGANQHMF� RSDO�� 4GD� NQCDQHMF� � �.� HR� SGD� KDWHBNFQ@OGHB� BNLAHM@

SHNM� NE� SGD� LTKSHRDS� DWSDMRHNM� NE� SGD� QDCTBSHNM� NQCDQHMF� � � � SGD� OQNODQ� RTASDQL�

NQCDQHMF�� SGD� OQNODQ� RTARTLOSHNM� NQCDQHMF� � �� SGD� QDCTBSHNM� NQCDQHMF� � � � @MC� SGD�

OQNODQ� RTASDQL� NQCDQHMF�� 4GHR� NQCDQHMF� HR� VDKKENTMCDC� @MC� RS@AKD�� ATS� MNS�

LNMNSNMHB�� ,DS� � �.!.� AD� SGD� NQCDQHMF� NM� OQNNER� BNQQDRONMCHMF� SN� @.� @MC� � �0 ��

4GHR� NQCDQHMF� HR�VDKKENTMCDC�

, DLL @�� �  �� 2EB� LOABOFKD� � �./.� @LKQ>FKP����B

PFF[�0�PF� AX� ��[
O�e� SADM� @.� �0�	� HR� �ZR��?H\����K�0H� ��S��PFI�.FF	�

&HFTQD�����

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

.OLLC�� "X� RHLHK@Q� @QFTLDMSR� @R� HM� SGD� OQNNE� NE� ,DLL@� � �� �� VD� B@M� RGNV� SG@S�

. �� �MBM�. ���� ENQ� @MX� HMRS@MBD� .���.�� NE� @MX� DKHLHM@SHNM� O@SSDQM� ENQ� RS@MC@QC�

BNLOKDSHNM�� �)M� @CCHSHNM�� SGD� LTKSHRDSR�+ � . 	 � @MC� + � . � 	� G@UD� MN� DKDLDMSR� HM�

BNLLNM�	�(NVDUDQ�� RHMBD� � �M!M� HR� MNS� LNMNSNMHB�� VD� B@M� MNS� HLLDCH@SDKX� BNM

BKTCD� SG@S� /�9.�=�� �MBM�/� 9.�� =�� ,DS� /� AD� @� OQNNE� �R��� �� ���� �� PX��.��RX� �� �� �� �� �� PK 	

@MC� /� � AD� /9.� : � � 3HMBD� @.�XPH =S PH��/�	� @.��PH=S PH��/�9.�� =	�� ENQ� H � F � @MC

H� � �G �� VD� G@UD� /�� .!M�/ �� HE� @MC� NMKX� HE� �RE��.��1G�	�M@M ��dea��.��� 	 a � ,DS� TR�

@RRTLD� SG@S� /� HR� �P � � �.�� Q � 	� @MC�. � @MC� . �� @QD� OQNNER� NE� P�� Q �� 3HMBD� SGD� BNL

OKDWHSX� NE� @� OQNNE� RSDO�� L@X� CDODMC� NM� HSR� MDHFGANQHMF� RSDO�� QDOK@BHMF� SGD� RTA

OQNNE�. � AX�. �� L@X� BG@MFD� SGD� BNLOKDWHSX�NE�SGD� EHQRS� @MC� K@RS� OQNNE�RSDO� HM� /� ��

SGNTFG� SGDRD� OQNNE� RSDOR� SGDLRDKUDR� QDL@HM� TMBG@MFDC�� 4GTR�� HE� SGD� EHQRS� OQNNE�

RSDO� NE�/� HR� P � � ��P� �� SGDM� HSR� BNLOKDWHSX� CDODMCR� NM� SGD� EHQRS� RSDO� HM� . �� 3HLH

K@QKX�� HE� SGD� K@RS� RSDO� HR� Q� Q � �� SGDM� HSR� BNLOKDWHSX� CDODMCR� NM� SGD� K@RS� RSDO� HM�

. �� 7D� BNMRHCDQ� SGDRD� OQNAKDL@SHB� B@RDR� ENQ� @KK� HMRS@MBDR� .� �. � � NE�DKHLHM@SHNM�

O@SSDQMR� HM� 3��

@	� )E� �.�� . � 	� HR� @M� HMRS@MBD� NE� @M� DPT@KHSX� O@SSDQM�� SGDM� . � HR� R� 
̂�#�Q �� )E�

P � Q bM P � � SGDM� @. �P��Q��/	 � �M � B. � P � � P �� / � 	�� )E� SGDM�

@. �P� � Q � /	 � �M � @. �Q�� Q � � � / � 	�� 4GTR�� VD� G@UD� /�� .!M�/� � �

A	� )E��.�� . � 	� HR� @M� HMRS@MBD�NE�@M�NUDQK@O�O@SSDQM��SGDM�. �HR� R�l�f�0� R�b�M Q �

)E� P��O0 P � � SGDM� @.��P� �T� �/�	� � � � @.��R��� �P� � / � 	 � �)E� Q b�0 Q � � � SGDM

@. �R� �Q��/	 � ��]� @.� !F@HM��VD�NAS@HM� /� � �.!.�/��� a

B	� )E� �.�� . � 	� HR� @M� HMRS@MBD� NE� @� RHLOKHEHB@SHNM� O@SSDQM�� SGDM� . � HR� P�b�0� Q�

@MC� . � � HR� DHSGDQ� P �0 F J b0F Q � NQ� P�0 F�J 
0F� Q �� 4GD� BNMCHSHNMR� NM� . � �

FT@Q@MSDD� SG@S� SGD� ONRHSHNM� NE� R� �>H� T� HR� ADKNV� �SGNTFG� MNS� MDBDRR@QHKX� RSQHBSKX�

ADKNV	� SGD� ONRHSHNM� NE� P�bO0 Q �� #NMRDPTDMSKX�� VD� G@UD�

@. �P � � �P� � /	�M!. �P � � �P� � / � 	�� )M� @CCHSHNM�� @. �P� �Q��/	 � � M� @. �Q�� Q � � � / � 	��

VGHBG� HLOKHDR� /� � �.!.� /��� a� a

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

*,)*)-#.#)(� � 
� 
� !OFQBOFLK�.!.� FP� @LOOB@Q�

.OLLC�� "X� SGD� @ANUD� ,DLL@�� ��.!.� BNMS@HMR� �\B �� 7D� RGNV� SG @ S� HS� @KRN� BNM

S@HMR� ��M@Mc� 3TOONRD� .��M!M . H�D�� . � BNMS@HMR� @M� NUDQK@O� P�b0 R b
0 Q�

SG@ S� B@M� AD� CDBNLONRDC� HMSN� R�
f�0� R�
0� S�
0� R��0� Q �� @R� RGNVM� HM� &HFTQD� �����

4GD�OQNNE�. � G@R� BNLOKDWHSX

- � 0 	 � >5 Z � Z T �\�d� � �d� � d � O �	 � X X R Z � R � M � I � � � Q � R 	 Z � �

VGDQD@R�. �� G@R� BNLOKDWHSX

+�� . ��	 � , �5Z�ZT�\�T�����R� �R� G N �	��ZT�Z�R� � N � ' � � �S��R�	�

� QVR�V��W��� � 4 �V�� � ����QVR�V�� � � � � � � 2 � V �� � R �

VGDQD� SGD� ONRHSHNM� N� HR� RSQHBSKX� ADKNV� O �� 3HMBD� SGD� EHQRS� SGQDD� DKDLDMSR� HM�

+ � . � 	� @QD� RL@KKDQ� SG@M� SGD� EHQRS� DKDLDMS� HM� + �� . 	�� @MC� SGD� K@RS� DKDLDMS� HR�

RL@KKDQ� SG@M� SGD�RDBNMC� DKDLDMS� HM�+ ��.�	��VD�G@UD�. � � �.!.�.��� �� a

!R� @� RODBH@K� B@RD� NE�MNMBNLONRHSDMDRR� VD� G@UD� ?IL@HFKD�� @� BNMBDOS� SG@S� G@R�

ADDM� TRDC� HM� SGDNQDL� OQNUHMF� @MC� QDVQHSHMF� AX� 3K@FKD� �����	� @MC� ,@MJENQC� @MC�

"@KK@MSXMD� �����	�

$ DEHMHSHNM� � 
� 
� ,DS� @�b A� AD� @� BQHSHB@K� O@HQ� BNQQDRONMCHMF� SN� QTKDR� P�b
Q� @MC�

'�f�Q� HM�0� @MC� RTARSHSTSHNM� >�� 4GDM� B�� A � HR� B@KKDC� ?IL@HBA�HE� H �>� HR� HQQDCTBHAKD��

ENQ�@KK� U@QH@AKDR� U� HM� @� NQ� A��� /SGDQVHRD�� HS� HR� B@KKDC� RK?IL@HBA�

!M� TMAKNBJDC� BQHSHB@K� O@HQ� HR� BNLONRHSD�� 4GD� RDS� 10@M� HR� NAS@HMDC� AX� HLONRHMF�

NM� SGD� DKHLHM@SHNM� O@SSDQMR

R��0� R��0� Q� �
� P��0� R��0� S��O0� R��0� Q ��

NE� 1M@M� SGD� @CCHSHNM@K� BNMRSQ@HMS� SG@ S� SGD� QDVQHSD� RSDO� T�b S� @OOKX� @S� @� ONRH

SHNM� N� RTBG� SG@S� DHSGDQ� R��N � HR� @�U@QH@AKD� NQ� N� HR� MNS� @� ONRHSHNM� HM� T� @S� @KK�� ,DS�

�
� !.� AD� SGD� BNQQDRONMCHMF� QDK@SHNM� NM� OQNNER�� "X� CDEHMHSHNM��  !.� HR� BNM

S@HMDC� HM� ���M!M �� 4GD�RDS� !.#� 0� BNMRHRSR�NE�@KK� AKNBJDC�BQHSHB@K� O@HQR� NE�0� �

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

�),)&&�,3� � 
� 
� !OFQBOFLK� !.� FP� @LOOB@Q�

.OLLC�� 4GD� KDLL@�HR� @M� HLLDCH@SD� BNMRDPTDMBD�NE�0QNONRHSHNM� � �� �� a

4GD� BNLONRHSD� BQHSDQHNM� 0#0� NQ� SGD� AKNBJDC� BQHSDQHNM� "#0� B@M� AD� HMBKTCDC�

HM� @MX� BNLOKDSHNM� OQNBDCTQD� VHSGNTS� CHEEHBTKSX�� !� BQHSHB@K� O@HQ� @�� A � HR� BNLON

RHSD� HE�@MC�NMKX� HE�RNLD� OQNODQ� RTASDQL�NE�SGD� NUDQK@OODC� SDQL� R� HR� QDCTBHAKD�� )S�

HR� TMAKNBJDC� HE�� ENQ� RNLD� U@QH@AKD� U� HM� B� NQ� A �� SGD� SDQL� U�>� HR� QDCTBHAKD�� VGDQD�>�

HR� SGD� �LNRS� FDMDQ@K	� TMHEHDQ� @RRNBH@SDC�VHSG� @�� A �� #NLONRHSD� @MC� BNMMDBSDCMDRR�

BQHSDQH@�B@M� AD� BNLAHMDC�

*,)*)-#.#)(� � 
� 
� 2EB� @LJ?FK>QFLK� LC�.!.� >KA� !!.�� F�B�� QEB� @OFQF@>I�M>FO� @OF

QBOFLK�@LOOBPMLKAFKD� QL�3.!.�:(1!!.��� FP� @LOOB@Q�

.OLLC�� 4GD� NQCDQHMFR� ��@�� !!.� @M>� �
�M@M� @QD� @>� BNMS@HMDC� HM� �M@M�� GDMBD�

SGDHQ� TMHNM� HR�VDKKENTMCDC�� a

%WODQHLDMS@K� QDRTKSR� SG@ S� FHUD� RNLD� HMCHB@SHNM� NE� SGD� OQ@BSHB@KHSX� NE� BQHSHB@K�

O@HQ� BQHSDQH@� G@UD� ADDM� QDONQSDC� AX� +@OTQ�� -TRRDQ� @MC� .@QDMCQ@M� �����	fENQ�

BNLONRHSDMDRRf@MC� AX�+TBGKHM� �����fENQ�BNMMDBSDCMDRR�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

�"�*.�,� ��

,�1,#.#(!�')�/&)����)(!,/�(��

%PT@SHNM@K� SGDNQHDR� SG@ S� B@M� MNS� AD� BG@Q@BSDQHYDC� AX� B@MNMHB@K� QDVQHSD� RXR

SDLR� HMBKTCD�� ENQ� HMRS@MBD�� L@MX� SGDNQHDR� SG@S� BNMS@HM� BNLLTS@SHUHSX� @WHNLR��

#NLLTS@SHUHSX� B@M�MNS� AD�TRDC� @R� @� QDVQHSD� QTKD�RHMBD� SGHR�VNTKC�CDRSQNX� SGD� SDQ

LHM@SHNM� OQNODQSX�� )MRSD@C�� RTBG� OQNAKDL@SHB� @WHNLR� B@M� NESDM� AD� G@MCKDC� AX�

FDMDQ@KHYHMF� SGD� MNSHNMR� NE� QDVQHSHMF�� L@SBGHMF�� @MC� TMHEHB@SHNM�� CDEHMHMF� SGDL�

VHSG� QDRODBS� SN� @� FHUDM� BNMFQTDMBD�� !� MTLADQ� NE� @OOQN@BGDR� G@UD� ADDM� RTF

FDRSDC� ENQ� g QDVQHSHMF�LNCTKN� @� BNMFQTDMBD�h�,@MJENQC� @MC�"@KK@MSXMD� �����@�� A�

B	� OQDRDMS� #GTQBG2NRRDQ� SGDNQDLR� ENQ� RDSR� NE� ODQLTS@SHUHSX� �D�F�� @RRNBH@SHUHSX�

@MC� BNLLTS@SHUHSX	� @WHNLR�� 0DSDQRNM� @MC� 3SHBJDK� �����	� CDRBQHAD� @� BNLOKDSHNM�

LDSGNC� ENQ� @RRNBH@SHUDBNLLTS@SHUD� QDVQHSHMF�� (TDS� �����	� RSTCHDR� KDESKHMD@Q�

QDVQHSD� RXRSDLR�� *NT@MM@TC� �����	� @MC� *NT@MM@TC� @MC�+HQBGMDQ� �����	� ENQLTK@SD�

BNLOKDSHNM� OQNBDCTQDR� ENQ� RDSR� NE� DPT@SHNMR� � � SG@S� FDMDQ@SD� EHMHSD� BNMFQTDMBD�

BK@RRDR�� )M� SGHR� BG@OSDQ�� VD� OQDRDMS� MDV� BNLOKDSHNM� LDSGNCR� ENQ� QDVQHSHMF�

LNCTKN�@� BNMFQTDMBD�

�

� �ECFB;J?ED� <EH� &;<J	B?D;7H�,;MH?J;�-OIJ;CI

,DS� !� AD� @� RDS� NE� DPT@SHNMR�� !� QDVQHSD� RXRSDL� 0 � HR� B@KKDC� !ERO@E0LPPBO�

JLARIL� � � HE�� ENQ� @KK� SDQLR� P� @MC� Q� VHSG� P� XII�Q �� SGDQD� @QD� SDQLR� T� @MC� S� ��

RTBG� SG @ S� P�f T� S�
b�O �Q �� !�OQNNE�NE� SGD� ENQL�P�b 3� 4 � �f���Q� HR� B@KKDC� @

OBTOFQB� MOLLC� JLARIL� ��� 4GD� QDVQHSD� RXRSDL� 0� �� � �0� JLA� �	� BNMRHRSR� NE� @KK

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

QDVQHSD� QTKDR� ��f�Q� RTBG� SG@S� ��

�� T�fH�0� S� Q��� %UHCDMSKX�� 0� �� � HR� #GTQBG

2NRRDQ�LNCTKN�� � HE�@MC�NMKX� HE�HS� HR�#GTQBG2NRRDQ�

!� QDCTBSHNM� NQCDQHMF� � � HR� @LJM>QF?IB� VHSG� � � HE� P� � Q � HLOKHDR� T�� S �� ENQ� @KK�

SDQLR� P� �� Q �� T �� @MC� S� VHSG� T��	���P� @MC� Q�����S� 
� !�RXRSDL�0� �� � HR� SDQLHM@SHMF�

HE�@MC� NMKX� HE�SGDQD� HR� @� QDCTBSHNM� NQCDQHMF� � � SG@ S� BNMS@HMR�0 � @MC� HR� BNLO@SHAKD�

VHSG�� � �� 7D� R@X� SG@S�0 � HR� @>KLKF@>I�JLARIL�� � HE�0� �� � HR� SDQLHM@SHMF� @MC�0 � HR�

#GTQBG2NRRDQ�LNCTKN����

,DS� !� AD� @� RDS� NE� DPT@SHNMR�� &NQ� RHLOKHBHSX�� VD� @RRTLD� SG@S� � � HR� RXL

LDSQHB�� !� QDVQHSD� RXRSDL� 0� HR� #GTQBG2NRRDQ� LNCTKN� � � HE� SGDQD� HR� @� QDVQHSD�

OQNNE�LNCTKN�� � ENQ� @MX�U@KHC� DPT@SHNM� HM�� �50 � a� !� QDVQHSD� OQNNE�LNCTKN�� � �� NM�

SGD� NSGDQ� G@MC�� HR� @� OQNNE� SG@S� BNMS@HMR� MN� OD@J� R > T �b
�� Q �� 3TBG� OD@JR�

B@M� AD� QDCTBDC�AX�SGD� DKHLHM@SHNM�O@SSDQM

P�
[0�R�[
��THE� >� �
� P �0 S��� T�0 Q �

"X��m�0�� VD� CDMNSD� SGD�OQNNE�QDK@SHNM� HMCTBDC�AX� SGHR�O@SSDQM�

,DS� � � AD� @� QDCTBSHNM� NQCDQHMF� SG@S� HR� BNLO@SHAKD�VHSG�� � �� 4GTR�� � � HMCTBDR�

@M� NQCDQHMF� NM� BNMFQTDMBD� BK@RRDR� NE� ��!�� 7D� HMSQNCTBD� @� OQNNE� NQCDQHMF� �0��

AX�CDEHMHMF�@�BNLOKDWHSX�LD@RTQD� B� @MC�NQCDQHMF� � D� @R� ENKKNVR��

HE�P����� Q �� SGDM� @��P�� Q 	 � HR� ZR� �JFK�\��

HE�P�f Q �� SGDM� @�P �� Q 	 � HR� ZR� \��

VGDQD� JFK� HR� @�MDV� BNMRS@MS�VHSG� Q� � �JFK� �� ENQ� @KK� SDQLR� Q �� 4GD� NQCDQHMF� � B� HR�

SGD� LTKSHRDS� DWSDMRHNM� NE� � � � �7D� @RRTLD� SG@S� SDQLR� DPTHU@KDMS� TMCDQ� �� @QD�

BNMRHCDQDC� HCDMSHB@K�VGDM�BNLO@QDC� HM� SGD� NQCDQHMF� � � � 4GHR� HR� ODQLHRRHAKD�� RHMBD�

� � HR� BNLO@SHAKD� VHSG� � � �	� 4GD� NQCDQHMF� � �0�� HR� VDKKENTMCDC�� LNMNSNMHB�� @MC�

RS@AKD�� GDMBD�@�OQNNE�NQCDQHMF�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

,DLL @������ ' C �0 � � � QBOJFK>QBP�� QEBK���0�� FP� >�MOLLC�LOABOFKD�

.OLLC�� ,DS� � � AD� SGD� NQCDQHMF� [<0��� �� )E�0� �� � SDQLHM@SDR�� SGDM� � � HR� @� QDCTB

SHNM�NQCDQHMF�� 7D� RGNV� SG@S� � 0�� BNMS@HMR� �� 0�� �� 3TOONRD� SG@ S�.���0�. � �

@	� )E� . � HR� P�
0� T�b�0� Q� @MC� . �� HR� P�b�0�S�
���T��0 Q �� SGDM� .���0�. d�

RHMBD� T� � �T � � � ENQ� @MX� SDQL� R �� HM�. ��

A	� )E� . � HR� R� Fb0� R�
[
�� Q �� SGDM� . � � LTRS� AD� P��0�S� T�
0 Q �� �4GD�

SDQLR� Q� @MC� T� LTRS� AD� CHRSHMBS�� ENQ� NSGDQVHRD�0�� � � VNTKC� AD� MNMSDQLHM@SHMF�	�

4GD� SDQL� Q� HR� SGD� AHFFDRS� SDQL� HM� . �� @R� VDKK� @R� HM� . �� )M� . � HS� @OOD@QR� HM� @M�

DPT@KHSX�RSDO�� HM�. � � � HM�@� QDVQHSD�RSDO�� 4GDQDENQD��.�� 0�. � � a� a

4(%/2%-� ����� �(TDS�� ����	� *BQ�0� ?B� >� OBTOFQB� PVPQBJ�>KA��� ?B� >�PBQ� LC�BNR>

QFLKP�� PR@E� QE>Q�0� �� � QBOJFK>QBP�� 2EB� PVPQBJ�0� FP� !ERO@E0LPPBO� JLARIL� �� FC�

>KA�LKIV� FC�BSBOV�MOLLC�P��b0�R���� Q� FP� OBAR@F?IB� ?V���0�� �

.OLLC�� &NQ� SGD� NMKXHE�CHQDBSHNM�� RTOONRD� SG@S� 0� HR� #GTQBG2NRRDQ�LNCTKN��� �� )E�

. � HR� P��b0� R�
�� Q �� SGDM�� AX� SGD� #GTQBG2NRRDQ� OQNODQSX�� P�
0�S�
���T��b0�Q ��

)M� NSGDQ� VNQCR�� SGDQD� HR� @� OQNNE� . �� VHSG� .����0��. �� �� &NQ� SGD� HECHQDBSHNM�� VD�

G@UD� SN� RGNV� SG@S� SGDQD� HR� @� QDVQHSD� OQNNE� ENQ� @MX� U@KHC� DPT@SHNM� HM� �� :(0� �� ,DS�

. � AD� @� OQNNE�NE� P�� Q � HM� !�50 � a� )E�. � HR� MNS� @� QDVQHSD� OQNNE�LNCTKN� !� �� SGDM� HS�

LTRS� BNMS@HM� @� RTAOQNNE� S��b�0�R�f> � T��� "X� SGD� @RRTLOSHNM�� . � B@M� AD�

QDCTBDC� AX� �
�0�� �� H�D�� SGDQD� HR� @� OQNNE�. � � � RTBG� SG@S� .���0��. d� �� 4GD� @RRDQSHNM�

ENKKNVR� AX�HMCTBSHNM�NM� �
�0���� a

3S@MC@QC� BNLOKDSHNM� B@M� AD� DWSDMCDC� HM� @� M@STQ@K� V@X� SN� QDVQHSHMF� LNCTKN�

@� BNMFQTDMBD�� 4GD� L@HM� CHEEDQDMBD� ADSVDDM� SGD� DWSDMRHNM� @MC� SGD� RS@MC@QC�

LDSGNC� HR� SG@S� ENQ� SGD� ENQLDQ� BQHSHB@K� O@HQR� G@UD� SN� AD� BNLOTSDC� ANSG� VHSG� QTKDR�

HM� 0� @MC�VHSG� DPT@SHNMR� HM�!� �� �!� BQHSHB@K� O@HQ�VHSG� @M�DPT@SHNM� R � S � HM�!� HR� @�

BQHSHB@K� O@HQ� VHSG� R�f NQ� S� 
 R �	� 5MENQSTM@SDKX�� SGD� QDRTKSHMF� LDSGNC� VNQJR�

NMKX� ENQ� KDESKHMD@Q� RXRSDLR�� �!� QDVQHSD� QTKD� I
 O � HR� IBCQIFKB>O� HE� MN� U@QH@AKD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

NBBTQR� LNQD� SG@M� NMBD� HM� � � � !� QDVQHSD� RXRSDL� HR� KDESKHMD@Q� HE� @KK� HSR� QTKDR� @QD�

KDESKHMD@Q�	

,DS� !� AD� @� RXLLDSQHB� RDS� NE�DPT@SHNMR� @MC� � � AD� @� QDCTBSHNM� NQCDQHMF� SG@S�

HR� BNLO@SHAKD� VHSG� � � �� 4GD� HMEDQDMBD� RXRSDL�-� �@LJMIBQFLK�CLO� OBTOFQFKD� JLARIL�

>� @LKDORBK@B	� BNMRHRSR� NE� SGD� ENKKNVHMF� HMEDQDMBD� QTKDR�� VGDQD� # � L@X� AD� @MX� RDS�

NE�DPT@SHNMR� @MC�0� @MX� QDVQHSD�RXRSDL�BNMS@HMDC� HM� � �

- K	�/QHDMSHMF� @M� DPT@SHNM�

�# �5ZR����Q�Z�0 �	� HE

-�	�!CCHMF�@M�DPT@SHNM@K� BNMRDPTDMBD��

� # � 0 	
�#: G X P �� Q �Z�0� 	�

-�	� 3HLOKHEXHMF� @M� DPT@SHNM�

> � �� �;� �T @ � T � ; �� �T @ � *

� # R 3 ` Q Z � 0 	 � �E R

�# I 	 X R � Q Z � 0 	 �0�'� T

-�	�$DKDSHMF� @M�DPT@SHNM�

I F TZ_�� �i \�d�	� HE�3� Q
� # � 0 	

"@RHB� BNLOKDSHNM� HR� @� RODBHEHB� HMRS@MBD� NE�-�� ENQ�� � � � �� .NSD�SG @ S�DPT@SHNMR�L@X

AD� RHLOKHEHDC� AX� 0� � � � �� MNS� IT RS� AX� 0 � �� 4GD�HMEDQDMBD� RXRSDL� ,� BNMRHRSR� NE� -

OKTR� SGD� ENKKNVHMF� QTKDR� ENQ�RHLOKHEHB@SHNM�

,K	� 3HLOKHEXHMF� @� QHFGSG@MC� RHCD�NE�@� QTKD�

�#��0�5ZR�b�Q�\	� �

,�	� 3HLOKHEXHMF� @� KDESG@MC�RHCD�NE�@� QTKD

\	� HE�P� ?��T� < � @�O/3HSHNM�M� MNS� @S� SGD� SNO
�_5ZT �� 
 \ � _ 	

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

9#��0�5ZR� � Q\	� �� �� I � J�� �
�
5 Zd �� d \ � 
 	 � 
 e  
 d � A X K  Q � @ M C � / K

VGDQD�� � CDMNSDR� SGD�OQNODQ�RTARTLOSHNM�NQCDQHMF�

2HFGSG@MC� RHCDR� NE� QTKDR� L@X� AD� RHLOKHEHDC� AX� 0� � � � �� VGDQD@R� RHLOKHEHB@SHNM� NE�

KDESG@MC� RHCDR� HR� BNMEHMDC� SN� QDVQHSHMF� HM�0 � �� 4GD� HMEDQDMBD�RXRSDL�,� HR�NAUHNTRKX�

RNTMC�� #NQQDRONMCHMF� DKHLHM@SHNM� O@SSDQMR� B@M� AD� BNMRSQTBSDC� D@RHKX�� 7D� G@UD�

BNR>IFQV�M>QQBOKP

1� m�D � Q �� R�fm�0�F� Q
1� ��D� Q P� � 0 �� � � R c+d# � Q
1� ��D� Q �
a P��� Q

LSBOI>M�M>QQBOKP

1� �O0� R� �!5EK Q R�
0 
� 
� ��
4� �
�� 5� �O0� Q

1� �0 R�0 Q 1� dea_ � Q

1 F [ 0 3 < � Q 1� �  0 '� Q

@MC� PFJMIFCF@>QFLK�M>QQBOKP

P  
 0 Q� ��f� 1 < 0 F3
0 � G� Q
1� fm�0� Q� 1� 0�F�4����DF�Q

VGDQD�0 � @MC�0��� >OB� BNMS@HMDC� HM� � � @MC�� HM� SGD� K@RS� SVN� O@SSDQMR�� P�b�0� Q� HR� AX�

@OOKHB@SHNM� NE� ��
O� @S� ONRHSHNM� O��� P��0 F�R� AX� @OOKHB@SHNM� NE� ��f�O�� @ S� ONRHSHNM�

O� �� @MC� P�b
0� S� AX� @OOKHB@SHNM� NE� @� QTKD� � � �  
 O � � ADKNV� O� �HE� SGD� QTKD� @OOKHDR� @ S�

ONRHSHNM�O� �� SGDM� � � � � 	 �

,DS� 3 K� AD� SGD� RDS� NE�@KK� SGDRD� O@SSDQMR� @MC� SGD� BNQQDRONMCHMF� OQNNE� QDK@

SHNM�� "X�. K�VD� CDMNSD� SGD�RDS�NE�OQNNE�O@SSDQMR� R� Q� @MC� P��b0� R�b���<0� Q �

, DLL @� ����� 2EB� PBQ� LC�BIFJFK>QFLK�M>QQBOKP� 3 K� FP� @LJM>QF?IB� TFQE� QEB� FKCBOBK@B�

PVPQBJ�,�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

.OLLC�� 7D� G@UD� SN� OQNUD� SG@ S� VGDMDUDQ� �# ��0� 	[f�� # �� �0� � 	 � @MC� . � HR� @� OQNNE� HM
,

# : ( 0 � � SGDQD� HR� @� OQNNE� . � � HM� # �3 0 �� RTBG� SG@S� . � < < . � �� !OOKHB@SHNMR� NE�

HMEDQDMBD� QTKDR�- K��-��� @MC�-�� @QD� BNUDQDC� AX� SGD� DPT@KHSX�O@SSDQMR�� , K� @MC�,� ��

AX� SGD� RHLOKHEHB@SHNM�O@SSDQMR�� &NQ� HMEDQDMBD� QTKD�-�� SGD�@RRDQSHNM� GNKCR� SQHUH@KKX��

RHMBD� SGDM�0 � @MC�0��� @QD� SGD�R@LD� @MC�# � HR� BNMS@HMDC� HM�# � � �VGHBG� HLOKHDR� SG@S�

@MX� OQNNE�HM�# �:(0� HR� @KRN� @�OQNNE�HM�# ��5�� �� � 4GD�NUDQK@O� O@SSDQMR� B@M�AD�TRDC�

SN� DKHLHM@SD� OD@JR�� SGD� EHQRS� O@SSDQM�� SN� DKHLHM@SD� MNMNUDQK@OR� NQ� U@QH@AKD� NUDQ

K@OR�� SGD� RDBNMC�� SN� DKHLHM@SD� BQHSHB@K� NUDQK@OR� ADSVDDM� QTKDR� NE�0 � �� SGD� SGHQC�� SN�

DKHLHM@SD� BQHSHB@K� NUDQK@OR� ADSVDDM� 0� @MC� � �� 4GD� SGHQC� NUDQK@O� O@SSDQM� B@M�

NMKX� AD� @OOKHDC�VGDM�SGD� BQHSHB@K�O@HQ�G@R�ADDM� STQMDC� HMSN�@� QTKD�� a

&NQ�OQNUHMF� SG@S� SGD� NQCDQHMF��
,� HR�VDKKENTMCDC��VD� TRD� SGD� ENKKNVHMF� BNL

OKDWHSX�LD@RTQD� B�,�

HE�P���#�Q �� SGDM� @�,�R� � Q 	� HR� �ZR� �Q

HE�P� Q �� SGDM� @�K�R �� Q 	� HR� �ZR� �JFK

HE�P�b�0� Q� AX� ���Q� @S�ONRHSHNM� M �� SGDM�@ E�P�� Q 	 � HR��XPZ �P � �M ����� Q 	�

HE�P� 
0� Q� AX� ���O� @S� ONRHSHNM� M �� SGDM�@�,�R�� Q 	� HR��ZH� \�S� �O �����P�	�

4GHR� BNLOKDWHSX�LD@RTQD� HR� RHLHK@Q� SN� SGD�NMD� ENQ� RS@MC@QC� BNLOKDSHNM�� 4GD� NQC

DQHMF� � K � HR� SGD� KDWHBNFQ@OGHB� BNLAHM@SHNM� NE� SGD� LTKSHRDS� NQCDQHMF� >��� SGD�

OQNODQ� RTASDQL� NQCDQHMF�� SGD� OQNODQ� RTARTLOSHNM� NQCDQHMF� � � � @MC� SGD� QDCTBSHNM�

NQCDQHMF� � � � "X� � ,�VD�CDMNSD� SGD� NQCDQHMF�RODBHEHDC� AX� @�,� @MC� � K  � 4GHR�NQCDQ

HMF� HR�RS@AKD��LNMNSNMHB�� @MC�VDKKENTMCDC�� GDMBD� @�OQNNE�NQCDQHMF�

, DLL @������ 2EB� LOABOFKD��>K� SR� @�MOLLC�LOABOFKD�

.OLLC�� )S� B@M� D@RHKX� AD� RDDM� SG@S� � K � BNMS@HMR� @MX� HMRS@MBD� NE�@M� DKHLHM@SHNM� O@S

SDQM� NE� 3K�� &NQ� DPT@KHSX� @MC� RHLOKHEHB@SHNM� O@SSDQMR� SGD� OQNNE� HR� DRRDMSH@KKX� SGD�

R@LD� @R� ENQ� ,DLL@� � ���� &NQ� NUDQK@O� O@SSDQMR� SGD� R@LD� KHMD� NE� QD@RNMHMF� @R� HM�

,DLL@����� B@M�AD� @CNOSDC�� a

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

7D� VHKK� MDWS� CDQHUD� RTEEHBHDMS� BNMCHSHNMR� ENQ� SGD� E@HQMDRR� NE� @� CDQHU@SHNM� HM� ,�

QDK@SHUD� SN� 3,� @MC� .,�� )M� SGD� OQDUHNTR� BG@OSDQ�VD� G@UD� RGNVM� SG@S� BNLOTS@SHNM�

NE� BQHSHB@K� NUDQK@OR� NE�0 � RTEEHBDR� ENQ� DKHLHM@SHMF� OD@JR� P�
0�R�b�0 Q �� .NV�� VD�

@KRN�G@UD� SN� BNMRHCDQ�OD@JR� P��b0�R����� Q �� ,DS�. � AD�RTBG� @�OD@J�

)E�. � HR� MNS� @M� NUDQK@O�� SGDM� @� RHLOKDQ� OQNNE� B@M� AD� NAS@HMDC� AX� BNLLTSHMF�

SGD� SVN�OQNNE�RSDOR�� P��O��� S��0� Q �

)E�. � HR� @� BQHSHB@K� NUDQK@O�� SGDM�� AX� SGD� #QHSHB@K� 0@HQ� ,DLL@�� R�� Q � BNMS@HMR�

@M� HMRS@MBD� NE� @� BQHSHB@K� O@HQ� B�� A � NE� !� :(0� �� *TRS� @CCHMF� SGD� DPT@SHNM� B�� A �

CNDR� MNS� OQNCTBD� @� RHLOKDQ� OQNNE�� 7D� DUDM� G@UD� �R���#Q� Q�	 � , ��� �f�O � T� �  �

(NVDUDQ�� RHMBD� SGD� DPT@SHNM� B�bA� V@R� NAS@HMDC� EQNL� @M� NUDQK@O� B�
0� HS����� A���

HS� HR� NQHDMS@AKD�� A� � B � �� !CCHMF� SGD� QTKD� A�b�@� QDRTKSR� HM� @� OQNNE�. ��� � R ��b�0 F� Q 	 �

ENQ�VGHBG� VD� G@UD�.���F�. ��� !M� DRRDMSH@K� CHEEDQDMBD� ADSVDDM�DPT@SHNMR� @MC� QTKDR�

HR� HM� SGD� QDRODBSHUD� RHLOKHEHB@SHNM� RSDOR� SG@ S� B@M� AD� @OOKHDC� SN� SGDL�� 4GD� DPT@

SHNM� @�� A � BNTKC� AD� QDCTBDC� SN� @� SQHUH@K� DPT@SHNM� @�� @ � �� RHMBD� B�
0�G�� A �� 4GHR�

QDCTBSHNM� AX� 0� �� � S@JDR� OK@BD� @S� SGD� QLM�� @MC� SGDQDENQD� HR� QTKDC� NTS� @R� @� BNMRD

PTDMBD� NE�STQMHMF� @� � A � HMSN� @� QTKD� A b
@� �

6@QH@AKD� NUDQK@OR� B@M� AD� OQNAKDL@SHB�� )E� SGD� QDCTBSHNM� RSDO� @OOKHDR� HM� SGD�

U@QH@AKD� O@QS� NE� SGD� DPT@KHSX� RSDO�� SGDM� SGDQD� HR� @� OQNNE�

. ��� � R �  G S��
�� T�
0 Q 	 � ENQ�VGHBG�. ���,. �� a� )E�SGD�DPT@KHSX�RSDO�@OOKHDR� HM� SGD�

U@QH@AKD� O@QS� NE� SGD� QDCTBSHNM� RSDO�� SGDM� SGDQD� @KRN� DWHRSR� @� OQNNE�

. ��� �P �����S��b0�T�����Q 	�� 5MENQSTM@SDKX�� SGD� OQNNE�.�� �P ��b0 3����� Q 	� B@M� MNS�

AD� QDCTBDC� SN�. � � AX� �
,�� HM� FDMDQ@K�� -NQD�OQDBHRDKX�� HE�R�
0 P� AX� @OOKHB@SHNM�NE�

@� IBCQIFKB>O� QTKD�� SGDM� . ��� �P �

�� S�df�0� Q 	�� ENQ�VGHBG�VD� G@UD�.���E. � � �RDD� &HF

TQD� ���	�� /M� SGD� NSGDQ� G@MC�� HE� @� MNMKDESKHMD@Q� QTKD� HR� TRDC� HM� T�
0� P� �� SGDM� .�

@MC�. �� L@X� AD� HMBNLO@Q@AKD� �RDD�&HFTQD� ���	�

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

:4

2

&HFTQD�����

8 � 4

8 8
 � �m �

0

& &

�0���

&HFTQD�����

&NQ� DW@LOKD�� VHSG� � � � Z Y ��V�b V��U �\� @MC� 0 �� Z � � �Y�*�

RSQTBS�SVN� HMBNLO@Q@AKD�OQNNER

U�	b
U�\� VD� B@M� BNM

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

����O���O������
>� C � ����O�����O���
O � ���O	
@MC

� � ��
��X�	
�X�� W 		� 

�� C � ��X��W	
�X��
 �		� 
0� � X � W 	 �  > � �W�X	 �

)M� RTLL@QX�� NMKX� HE� 0 � HR� KDESKHMD@Q� CNDR� BNLOTS@SHNM� NE� BQHSHB@K� O@HQR� NE��� :(0�

FT@Q@MSDD� SG @ S� BQHSHB@K� OQNNE� O@SSDQMR� NE� .,� B@M� AD� DKHLHM@SDC�� 4GD� BNMRHCDQ@

SHNMR� @ANUD� KD@C� SN

&;CC7� � 
� 
� � � ABOFS>QFLK� 9#���0��	�� �#�F�0 �H	�� a� a� l� FK�&� FP� C>FO� OBI>QFSB� QL� 3 K� >KA�

. K� FC �E�^^���� 0 �g � FP� IBCQIFKB>O�� >II� @OFQF@>I� M>FOP� LC�2�h � >OB� @LKQ>FKBA� FK� 5EB�#H���

>KA�>II�@OFQF@>I�M>FOP� ?BQTBBK�0 �h � >KA�� � >OB� @LKQ>FKBA� FK�5
�2
� a

!�BNLOKDSHNM�OQNBDCTQD�A@RDC�NM�,� HR� E@HQ� HE�HS� FDMDQ@SDR�NMKX� E@HQ�CDQHU@SHNMR�

�HM� SGD� RDMRD� NE� ,DLL@� ���	� TMKDRR� HS� E@HKR�� !R� @M� HLLDCH@SD� BNMRDPTDMBD� NE�

4GDNQDL� �
� @MC�,DLL@������VD�G@UD

."�),�'� � 
� 
� *BQ�� � ?B� >�PBQ� LC�BNR>QFLKP�� 0 � >� OBTOFQB� PVPQBJ�� � � 7� OBAR@QFLK�

LOABOFKD� QE>Q� @LKQ>FKP� 0� >KA� FP� @LJM>QF?IB� TFQE� �� �� >KA� !� >� C>FO� *@LJMIBQFLK�

MOL@BAROB�� ' C � !� ALBP� KLQ� C>FI� CLO� FKMRQP� # �� 0� >KA� � �� QEBK� ��g � � � >KA� 0 >� FP�

!ERO@E0LPPBO�JLARIL�� � �

�
�
� �ECFB;J?ED��7I;:� ED��	KD?<?97J?ED

6@QH@AKD� NUDQK@OR� NE� DPT@SHNMR� HM� � � NM� MNMKDESKHMD@Q� QTKDR� HM� 0 � B@M� MNS�

��Q� @KV@XR� AD� QD@CHKX� DKHLHM@SDC�� 4GTR�� SGD� BNLOKDSHNM� LDSGNC� CDRBQHADC� @ANUD�

@OOKHDR� NMKX� SN� KDESKHMD@Q� RXRSDLR�� !�ONRRHAKD� QDLDCX� ENQ� SGHR� OQNAKDL�BNMRHRSR� NE�

DWSDMCHMF� SGD� MNSHNM�NE� QDVQHSHMF�RN� SG@ S� U@QH@AKD�NUDQK@OR� B@M�AD� QDF@QCDC�@R�RHM

FKD� QDVQHSD� RSDOR�

,DS� !� AD� @� RDS� NE�DPT@SHNMR� @MC�0 � AD� @� QDVQHSD� RXRSDL�� 4GD� QDVQHSD�RXRSDL�

0� c� � BNMRHRSR� NE� @KK� QTKDR� � f�Q� RTBG� SG @ S� I < < R @ O � @MC� O � S L � � ENQ� RNLD� QTKD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

R�bQS � HM� 0 � @MC� RNLD� RTARSHSTSHNM� L�� &NQ� DW@LOKD�� HE�� � BNMRHRSR� NE� SGD� @RRNBH@

SHUHSX� @MC� BNLLTS@SHUHSX� @WHNLR� ENQ� @CCHSHNM�� @MC� 0 � BNMS@HMR� QTKDR�  U ��U ����

@MC� � � �W��U�	fQD�� W 	�� SGDM� � � � W � X � X � W 	 � HR� HQQDCTBHAKD� HM� 0 � �� ATS� QDCTBDR� SN�

���� W � X 	 � HM� 0 � � � �� 4GD� SDQL�  W � � W � X 	 � HR� HQQDCTBHAKD� HM� 0 � � � � VGDQD@R� HS�

QDCTBDR� SN� ��X� HM� 0� � � � �� !� QDVQHSD� RSDO� HM�0� ��� BNQQDRONMCR� SN� SGD� @OOKHB@SHNM

NE� @� QTKD� HM� 0 � TRHMF� �J>Q@EFKD�� H�D�� L@SBGHMF� VHSG� QDRODBS� SN� SGD� BNMFQTDMBD�



�
� 

!MX� U@QH@AKD� NUDQK@O� P�
Q�� R�bQ0� Q� NE�!� NM� 0 � B@M� AD� QDF@QCDC� @R� @� RHMFKD�

QDVQHSD� RSDO� HM� 0� �� � �� 4GD� QDVQHSD� QDK@SHNM� 0 � ^� � SGDQDENQD� NAUH@SDR� SGD� OQNAKDL�

VHSG�U@QH@AKD�NUDQK@OR�� ATS� HMSQNCTBDR� @�MDV� OQNAKDL�NE�DKHLHM@SHMF�LNQD�BNLOKH

B@SDC� OD@JR�� 7D� VHKK� RDD� SG@ S� RTBG� OD@JR� B@M� AD� DEEHBHDMSKX� QDRNKUDC� VGDM� SGDQD�

DWHRSR� @�EHMHSD� BNLOKDSD� TMHEHB@SHNM�@KFNQHSGL�ENQ�� � �

7D� VHKK� RSTCX� QDVQHSD� RXRSDLR� 0� SG@ S� @QD� O@QSHSHNMDC� HMSN� SVN� RDSR� *� @MC�

, �� VGDQD� *� BNMS@HMR� NMKX� KDESKHMD@Q� QTKDR�� @MC� BNQQDRONMCHMF� QDVQHSD� QDK@SHNMR�

0 ��� �* : ( ,  � � � )M� NSGDQ�VNQCR��� �L@SBGHMF�HR� QDRSQHBSDC� SN� QTKDR� HM�, �� 4GTR��

R�fH4O�� Q� @AAQDUH@SDR� P�bQ*� Q� NQ� P�b
, ��� Q �

4GD� HMEDQDMBD� RXRSDL� -� B@M� AD� TRDC� @R� @� A@RHR� ENQ� BNMRSQTBSHMF�� ENQ� FHUDM�

RDSR� NE� DPT@SHNMR� � � @MC� # �� @� QDVQHSD� RXRSDL� 0�� * �5, � RTBG� SG@S� *:( � , ��� � HR�

B@MNMHB@K� LNCTKN� � � @MC� SGD� BNMFQTDMBD� QDK@SHNMR� 
��3#� @QD� SGD

R@LD�� ,DS� � � AD� @� QDCTBSHNM� NQCDQHMF� SG@ S� HR� BNLO@SHAKD� VHSG� �� �� 4GD� HMEDQDMBD�

RXRSDL�!�BNMRHRSR�NE�-� OKTR� SGD� ENKKNVHMF� HMEDQDMBD� QTKDR�ENQ� RHLOKHEHB@SHNM��VGDQD�

# � L@X�AD� @MX�RDS� NE�DPT@SHNMR� @MC� 0� @MX� QDVQHSD� RXRSDL�BNMS@HMDC� HM� � �

! K	� 3HLOKHEXHMF� @� QHFGSG@MC�RHCD

�#��0�5ZR� Q Q �\	� �k
������ 5 ZR�f�T�\	

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




!�	� 3HLOKHEXHMF� @� KDESG@MC�RHCD

�#��0�5ZR� \	� ��� W� �W�� � W� WWS� W
> 7 0 �Z� 1�[
0�I�� 3� ONRHSHNM�MNS� @S� SGD�SNO�

�#��0�5ZR�� S\	� ��� � � �� �� ?
� F 5 Z T � H \ � * H 	 � A X � > � @ M C d � H

VGDQD� � � CDMNSDR� SGD�OQNODQ�RTARTLOSHNM� NQCDQHMF�

7D� HLOKHBHSKX� @RRTLD� SG @ S� 0 � @MC� 0��� @QD� O@QSHSHNMDC� HMSN� *�:(, � @MC� *���5�, � ��

QDRODBSHUDKX�� VGDQD� *� @MC� * �� @QD� KDESKHMD@Q�� )E� @� QTKD� ��f HR� HM� *� �� SGDM�

RHLOKHEHB@SHNM� NE�HSR� QHFGSG@MC� RHCD� AX�!� XHDKCR� @� QTKD� P�fL� HM�*� � � � HE�P�
Q� HR� HM�

, �� SGDM� R�f�SH� HR� HM�, � �

!OOKHB@SHNM�NE�! � @MC�!��B@M� AD� CDRBQHADC�AX�SGD� PFJMIFCF@>QFLK�M>QQBOKP

P � � 0� Q � �Z� P �  
 0�F� R � � 0 �� G �� Q

1� [[
0� Q � �]� 1� � 0 '�G � S��# � Q

1�b
�CQ� Q � �� b
�CQ�'� 5� ] �'� Q

VGDQD� P  
 0 Q� HR� AX� @OOKHB@SHNM� NE� @� QTKD� � f
Q� @S� ONRHSHNM� O �� P �0FR � HR� AX�

��
O�d� @S� ONRHSHNM� O��� P� 
0 F�G�� S� HR� AX� @OOKHB@SHNM�NE�@� QTKD� RSQHBSKX�ADKNV�O��� @MC�

P� �0F� T� HR� AX� @�QTKD� � � �f
l�Q ��VHSG� � ��� � @S� ONRHSHNM�O� �

!� OQNNE� HM� � �5# �52� HR�@� QDVQHSD� OQNNE�LNCTKN� � � �� QDK@SHUD�SN� 0��� �� HE�@MC

NMKX� HE� HS� BNMS@HMR� MN� DPT@KHSX� RSDO� P��O�#�Q� @MC� MN� OD@J� P�
��R0�3
0� Q �� !MX�

OD@J� P��b��X�0�3b
0�Q � BNMS@HMR� @� RHLOKDQ� OD@J� P�
b��X>� T�  
 O > � Q �� �2DB@KK� SG@S�

��b
0 ��O� @AAQDUH@SDR� ��fm_�� Q� NQ� I b
,��O �� @MC� SG@ S� I bQCG ��
� @AAQDUH@SDR�

'�����' ��[<,�Q�l	� 7D� CDQHUD� O@SSDQMR� ENQ� DKHLHM@SHMF� RTBG� OD@JR� ADSVDDM�

��30� @MC�0��� �

.NMNUDQK@OR� B@M�AD� DKHLHM@SDC�AX� SGD�TRT@K� O@SSDQM

P �R � [ V0 �� Q � > � P � [
0
� S � Q

VGDQD� SGD� SVN� OQNNE�RSDOR� NM�SGD� KDESG@MC� RHCD� @OOKX� @S�CHRINHMS� ONRHSHNMR� O� @MC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

N� �� @MC� @QD�RHLOKX�BNLLTSDC�SN�NAS@HM� SGD�O@SSDQM�NM� SGD� QHFGSG@MC�RHCD��

&NQ�U@QH@AKD�NUDQK@OR�VD�G@UD�O@SSDQMR

� 


�� 3� �0
 � Q � ��� 1� 4� df�CQ� 5� 0
� Q

1� 
��� R � �*� 
� ��� I� [
*� S � T �
[*� �
1� �f_� 3� �[
�� Q � ��� 3� 4� �b* � Q

P � 
[��� T � [
, � � 
� �
� P � [ 
, �� � S � �
��T � 
 [ , �� � Q

VGDQD� @KK� KDESG@MC� RHCDR��CDMNSD�U@QH@AKD� NUDQK@OR�VHSG� SGD� RDBNMC� RSDO� ADKNV� SGD�

EHQRS� �RSQHBSKX� ADKNV� HM� SGD� K@RS� O@SSDQM	� @MC� QHFGSG@MC� RHCDR� CDMNSD� SGD�

BNQQDRONMCHMF� QD@QQ@MFDLDMSR� NE�OD@JR� �RDD� @KRN� ,DLL@� ���	�� 4GDQD� @QD� MN� U@QH

@AKD�NUDQK@OR�NE�!� NM�, �J� � �

/UDQK@OR� B@M� AD� DEEDBSHUDKX� DKHLHM@SDC� HE� @� EHMHSD�� BNLOKDSD� TMHEHB@SHNM� @KFN

QHSGL� ENQ� SGD� SGDNQX� � � HR� JMNVM�� 4VN� SDQLR� P� @MC� Q� @QD� �RKFCF>?IB� HE� SGDQD�

DWHRSR� @�RTARSHSTSHNM� �@M��RKFCFBO	� BQ�� RTBG� SG@S� P� QL � � � � RDS� _ � NE�� � TMHEHDQR�

NE� P� @MC� Q� HR� @LJMIBQB� HE�ENQ� @MX�� �TMHEHDQ� Q �NE� P� @MC� Q� SGDQD� DWHRSR� @� RTARSHST

SHNM� M�� RTBG� SG@ S� U� �U�L	M�� ENQ�@KK�U@QH@AKDR� U ��� 7D�VHKK� @RRTLD�� EQNL�MNV�NM��

SG@ S� EHMHSD� BNLOKDSD� RDSR� NE� TMHEHDQR� ENQ� � � DWHRS� @MC� SG@S� @M� @KFNQHSGL� ENQ� BNL

OTSHMF� SGDL� HR� FHUDM�� &HMHSD�� BNLOKDSD� TMHEHB@SHNM� @KFNQHSGLR� @QD� JMNVM� ENQ�

L@MX� SGDNQHDR� NE� OQ@BSHB@K� HLONQS@MBD�� HMBKTCHMF� BNLLTS@SHUHSX� �0KNSJHM�� ����	��

@RRNBH@SHUHSX� @MC� BNLLTS@SHUHSX� �3SHBJDH�� ������ &@FDR�� ����	�� @MC� @RRNBH@SHUHSX��

BNLLTS@SHUHSX� @MC� HCDMSHSX� �&@FDR�� ����	�� )E�� � HR� SGD� DLOSX� RDS�� SGDM� SGD� RDS�

BNMRHRSHMF� NE� SGD� �TMHPTD	� LNRS� FDMDQ@K� TMHEHDQ� NE� P� @MC� Q� HR� BNLOKDSD�� &NQ� @M�

NUDQUHDV�NM�TMHEHB@SHNM�� RDD� 3HDJL@MM������	�

,DS� R�
S � @MC� ��f
Q� AD� QTKDR� HM� 0� @MC� 0���� QDRODBSHUDKX�� VHSG� MN� U@QH@AKDR�

HM� BNLLNM� �SGD� U@QH@AKDR� NE�NMD� QTKD� @QD� QDM@LDC� HE�MDBDRR@QX	�� ,DS� M� AD� @� MNM

U@QH@AKD� ONRHSHNM� HM� R� �� RTBG� SG@S� T��M � @MC� �� @QD�� � TMHEH@AKD� VHSG� @�BNLOKDSD� RDS�

NE� TMHEHDQR� _�
� &NQ� @MX� L � HM� _�� SGD� OQNNE� S�L
b0� T�L�0F���� R�L9M�C OL; � HR� B@KKDC� @M

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

�� @OFQF@>I� LSBOI>M� NE� 0��� NM� 0 � � 4GD� DPT@SHNM� S L� R > :M �� O > : � HR� B@KKDC� @M� ��

@OFQF@>I�M>FO�NE����Q� NM� T�b�S� @S� ONRHSHNM�M� �NQ� @M�� �BQHSHB@K� O@HQ�NE�0��� NM�0 � 	��

!M� � � BQHSHB@K� O@HQ� ADSVDDM� 0� @MC� 0��� HR� DHSGDQ� @M�� �BQHSHB@K� O@HQ� NE�0 � NM� 0���

NQ� NE�0��� NM�0��� )E�!� HR� DLOSX�� SGDM�VD�ROD@J�NE�@OFQF@>I�M>FOP�

,DLL @������ �%WSDMCDC� #QHSHB@K�0@HQ�,DLL@�� *NT@MM@TC�� ����	�� *BQ��� ?B� >�PBQ�

LC� BNR>QFLKP� CLO� TEF@E� QEBOB� BUFPQP� >� CFKFQB� @LJMIBQB� RKFCF@>QFLK� >IDLOFQEJ�� *BQ�

R�b
S� >KA� '��O� ?B� ORIBP� >KA�M� >�MLPFQFLK� FK� R��� PR@E� QE>Q� R��M � FP� KLQ� >� S>OF>?IB�

>KA� FP� �� RKFCF>?IB� TFQE� '�� %� ?BFKD� >� @LJMIBQB� PBQ� LC� � � RKFCFBOP�� 2EBK� QEBOB�

BUFPQ�� CLO� >KV�LSBOI>M� S�2
[0�3�2
0'�RO9M�G O �2;�� PR?PQFQRQFLKP�>� >KA�M�� >� FK�%�� PR@E�

QE>Q� U�2
����U�>	M�� CLO� >II� S>OF>?IBP� U� FK� R�bQS� LO� '�f�Q� �� !LKPBNRBKQIV�� QEBOB�

BUFPQP� >K��� @OFQF@>I�M>FO� @�� A �� PR@E� QE>Q� S�2�
��!�M� >KA�RO9M� G O �Q=d>�AM� � ' C �S� FP�

KLQ� >� S>OF>?IB�� QEBK� KL� BNR>QFLK� FK� T�2
���!�M� >MMIFBP� >Q� QEB� QLM�

4GHR� KDLL@� HR� SGD� A@RHR� ENQ� SGD� LSBOI>M�M>QQBOKP

0 3� Q �� P E� Q

� R� b
*� Q �� P �0 Q� Q

* R� ���� Q P �[0 �� Q

[
,�� Q

 


QR P 
�� 4� ��#' T� 
��

[
,���� Q

 


QR P ��� 4� �0 � T� ���

VGDQD� @HK� KDESG@MC�RHCDR� CDMNSD� NUDQK@OR� VHSG� SGD� RDBNMC� RSDO� @OOKXHMF� ADKNV� SGD�

EHQRS� RSDO�� @MC� @KK� OQNNE� RSDOR� NM� QHFGSG@MC� RHCDR� @OOKX� ADKNV� SGD� ONRHSHNM� NE�

T� 
��S 0 P� �� )M� @CCHSHNM�� HM� SGD� K@RS� O@SSDQM�� SGD� ONRHSHNMR� LF� R� �f�,���� Q� @MC� NE�@KK�

RSDOR� HM� P� 

��S� @QD� RSQHBSKX� ADKNV� SGD� ONRHSHNM� NE�R�
�� P� �� 4GD� DPT@KHSX� RSDOR� HM
Q� �

P�
���S� @MC� T��O��� Q� QDEKDBS� SGD� E@BS� SG@S� @M� NUDQK@O� ADSVDDM� , ��� � @MC� � �52�

MDDC� MNS� BNMS@HM� @M� HMRS@MBD� NE� @M� � �BQHSHB@K� O@HQ�� ATS� NMKX� @M� DPT@SHNM�

DPTHU@KDMS� SN� RTBG� @M� HMRS@MBD�

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

"X� 3@�VD� CDMNSD� SGD� RDS� BNMRHRSHMF� NE� SGD� @ANUD� RHLOKHEHB@SHNM� O@SSDQMR� @MC�

DKHLHM@SHNM� O@SSDQMR� ENQ� OD@JR� @MC� NUDQK@OR�� @MC� SGD� DPT@KHSX� O@SSDQMR� EQNL� SGD�

OQDUHNTR� RDBSHNM�� )E� SGD� RDS�� � R@SHREHDR� BDQS@HM� BNMCHSHNMR�� SGDM� SGD� NQCDQHMF� �e!�

HR� @� OQNNE� NQCDQHMF�� "X� .!� VD� CDMNSD� SGD� RDS� NE� OQNNE� O@SSDQMR� P���#�Q� @MC�

P� �  � � X G 0 > � T � f �O > � Q �� 7D�NAUHNTRKX� G@UD

, DLL @� ����� 2EB� PBQ� LC�BIFJFK>QFLK�M>QQBOKP� 3@� FP� @LJM>QF?IB� TFQE� QEB� FKCBOBK@B�

PVPQBJ�!�

7D� MDWS� HMSQNCTBD� @� BNLOKDWHSX� LD@RTQD� B�!� SG@ S� HR� MDDCDC� ENQ� OQNUHMF�

VDKKENTMCDCMDRR� NE���!� ,DS�. � AD� @�OQNNE��Q���� �� �� �� �� QK�	� HM��� :(#�5E:� @MC�KDS�O��

AD� SGD� ONRHSHNM� NE� SGD� H  SG� OQNNE� RSDO� 4GD� BNLOKDWHSX�+ ���. 	� NE�. � HR

SGD�LTKSHRDS� X@��XQ �� Q U� . @ �U F H F  F� ��.�	\��VGDQD� B���HF�H��.�	�HR

9 X H  S H �\ I� �� 	� HE�HI
[
#� H

.F��J>U�����QZ	� HE�H=U���� H � AX�@M� DPT@SHNM�'�� O

9 XH  F EH  F �.F �eD� 9 H  S H ��M �X �� 	� HE�HF[
0� H � AX�@ � QTKD� '�
Q

@MC� D� XH=U� �� . 	� HR� SGD� LTKSHRDS� Z_�?
��O�H�S� �̂ �̂ �̂ �� H  F �. F  F 	 d� V>G � H� ADHMF�

SGD� K@QFDRS� HMCDW� ENQ�VGHBG� �HH��� a� a� �̂ �� H �	� ��3� @ � OQNNE�NE�SGD� ENQL� E��=H� S�?I� NQ�

H=H��b0�QF=H�����@�H  S � 4GD�LTKSHRDS� B�9 H  S H ��. �	� DMBNCDR� HMENQL@SHNM� @ANTS� SGD�

gDMUHQNMLDMSh� NE�@�QDVQHSD� RSDO�� 4GD�RXLANK� J>U� CDMNSDR� @�MDV�BNMRS@MS�

4GD� NQCDQHMF� � @ � HR� SGD� KDWHBNFQ@OGHB� BNLAHM@SHNM� NE� SGD� DWSDMRHNM� SN� LTK

SHRDSR� NE� SGD� QDCTBSHNM� NQCDQHMF� � � � SGD� OQNODQ� RTASDQL� NQCDQHMF� LNCTKN� �� �� SGD�

DWSDMRHNM� SN� LTKSHRDSR� NE� SGD� OQNODQ� RTASDQL� NQCDQHMF� LNCTKN� � � �� SGD� RTARTLO

SHNM� NQCDQHMF�� @MC� SGD� QDCTBSHNM� NQCDQHMF� � � � �4GD� BNMRS@MS� J>U� HR� @RRTLDC� SN�

AD�L@WHL@K�	� 4GHR� NQCDQHMF� HR�VDKKENTMCDC� HE�@MC� NMKX� HE�SGD�OQNODQ�RTASDQL�NQC

DQHMF� LNCTKN� � � HR� VDKKENTMCDC�� 7D� CDEHMD� � !� AX�� . � �. � � FC� >KA� LKIV� FC�

+ � � . 	 < ] + � �.� 	 �

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

,DLL @� ����� 'C �QEB� MOLMBO� PR?QBOJ� LOABOFKD�JLARIL�� � FP� TBIICLRKABA�� QEBK� �e!�

FP� >�MOLLC�LOABOFKD�

.OLLC�� 7D� RGNV� SG@S� �>!� HR� BNMS@HMDC� HM� � !� @MC� SGDQDENQD� HR�VDKKENTMCDC� �AX�

@RRTLOSHNM� SGD� OQNODQ� RTASDQL�NQCDQHMF�LNCTKN� � � HR�VDKKENTMCDC	�� ,DS� . � @MC�

. �� AD�OQNNER� ENQ�VGHBG�.��
 :. �� �

)E� . � � HR� NAS@HMDC� EQNL� . � AX� @OOKHB@SHNM� NE� @M� DPT@KHSX� O@SSDQM�� SGDM� @M�

DPT@KHSX� RSDO� P��
# Q� HR� QDOK@BDC� AX� @� MTLADQ� NE�OQNNE� RSDOR� SG@ S� @QD� RL@KKDQ� HM�

SGD� EHQRS� BNLONMDMS� NE� SGD� BNLOKDWHSX� LD@RTQD� B!�� !R� @� QDRTKS� NE� SGD� QDOK@BD

LDMS�� SGD� BNLOKDWHSX� NE�SGD� MDHFGANQHMF� RSDOR� NE� P��
# Q� L@X� BG@MFD� HM� SGD� SGHQC�

BNLONMDMS�� 3TBG� BG@MFDR� NMKX� ODQS@HM� SN� QDVQHSD� RSDOR� R��0� S� ENQ� VGHBG�

P� R� NQ� Q� R �� #NMRDPTDMSKX�� SGDRD� OQNNE� RSDOR� @QD� RSQHBSKX� RL@KKDQ� SG@M

P� Q �� @MC� @MX� HMBQD@RD� HM� SGD� SGHQC� BNLONMDMS� NE� SGDHQ� BNLOKDWHSX� HR� NEERDS� AX

SGD�CDKDSHNM�NE�SGD� DPT@KHSX�RSDO�

)E� . � � HR� NAS@HMDC� EQNL� . � AX� @OOKHB@SHNM� NE� @� RHLOKHEHB@SHNM� O@SSDQM�� SGDM�

RHLHK@Q� @QFTLDMSR� @R� HM� ,DLL@� �
� � B@M� AD� TRDC� SN� RGNV� SG@ S� @� QDVQHSD� RSDO�

R� �0� Q� HR� QDOK@BDC�AX� @� RDPTDMBD� NE�RL@KKDQ� OQNNE�RSDOR�� �4GD� RDBNMC�� ENTQSG�� @MC�

EHESG� BNLONMDMSR� NE� SGD� BNLOKDWHSX� LD@RTQD� @�!� @QD� MDDCDC� ENQ� SGHR� B@RD�	� .NV��

BNMRHCDQ� @� MDHFGANQHMF� �QDVQHSD	� RSDO� T�f S� NE� R�fm��� H �� )E� T� Q �� SGDM� SGD�

MDHFGANQHMF� RSDO� HR�RL@KKDQ� SG@M� R�f Q� @MC� @�ONRRHAKD� HMBQD@RD� HM� SGD� BNLOKDWHSX�

NE� SGD� ENQLDQ� HR� NEERDS� AX� CDKDSHNM� NE� SGD� K@SSDQ�� /M� SGD� NSGDQ� G@MC�� HE� R� P� ��

SGDM� SGD� SGHQC� BNLONMDMS� NE� @�� �T� �S�� . 	� B@M� MNS� HMBQD@RD�� �4GD� QDVQHSD� RSDO�

R�f Q� HR� DHSGDQ� QDOK@BDC� AX� @� QDVQHSD� RSDO� SG@ S� @OOKHDR� @S� SGD� R@LD� ONRHSHNM�� NQ�

AX� @� RDPTDMBD� NE� OQNNE� RSDOR� P���!�P d� T� @KK� NE� VGHBG� @OOKX� @ S� KNVDQ� ONRH

SHNMR�	

&HM@KKX�� RTOONRD� SG@ S� . �� HR� NAS@HMDC� EQNL� . � AX� DKHLHM@SHMF� @� OD@J�� )S� B@M�

D@RHKX� AD� BGDBJDC� SG@S� SGD� DKHLHM@SHNM� O@SSDQMR� ENQ� MNMNUDQK@OR� @MC� ENQ� U@QH@AKD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

NUDQK@OR� RHLOKHEX� @�OQNNE�� 4GD� �EHQRS� @MC� ENTQSG	� DKHLHM@SHNM� O@SSDQMR� ENQ� NUDQK@OR�

0 R�0�Q � QDOK@BD� @M�NUDQK@O�AX� @�RDPTDMBD�NE�OQNNE�RSDOR� HM�VGHBG� @KK� SDQLR�

@QD� RSQHBSKX� RL@KKDQ� SG@M� T� �� )M� @CCHSHNM�� @MX� QDVQHSD� RSDO� VGNRD� BNLOKDWHSX�

BG@MFDR� HM� SGD� SGHQC� BNLONMDMS� LTRS� @OOKX� SN� SDQLR� RL@KKDQ� SG@M� T� �� 4GTR��

SGDRD� DKHLHM@SHNM� O@SSDQMR� RHLOKHEX� @�OQNNE�� 4GDQD� QDL@HM� SGD� �RDBNMC�� SGHQC�� @MC�

EHESG	� NUDQK@O� O@SSDQMR�� �@	�!�QDVQHSD�RSDO� P��0 Q� HR� @KV@XR�RL@KKDQ� �HM� SGD�RDBNMC�

NQ� SGHQC� BNLONMDMS	� SG@M� @M� DPT@KHSX� RSDO� R�

�� R� SG @ S� @OOKHDR� @S� SGD� R@LD� NQ� @�

GHFGDQ� ONRHSHNM�� 4GDQDENQD�� HM� SGD� RDBNMC� NUDQK@O� O@SSDQM�� P� �0���Q� HR� RL@KKDQ�

SG@M� P����� R� Q �� �A	� 4GD� EHESG� NUDQK@O� O@SSDQM� @KKNVR� TR� SN� QDOK@BD

1 < � 3[
,�<� AX� R� S�b�0�F�T�
���Q �� 4GD� BNMCHSHNM� NM� SGD� K@SSDQ� OQNNE�

FT@Q@MSDD� SG@ S� @KK� HSR� OQNNE� RSDOR� @QD� RL@KKDQ� SG@M� SGD� DPT@KHSX� RSDO� P�

�� R� �@KK�

DPT@KHSX� RSDOR� HM� R� S� @OOKX� @ S� ONRHSHNMR� RSQHBSKX� ADKNV� P��O��� R 	�� �B	� )M� SGD�

SGHQC� O@SSDQM�� P�
b*� R����� Q� HR� QDOK@BDC� AX� P�
b�0��� Q �� 4GD� QDVQHSD� RSDOR� G@UD�

DPTHU@KDMS� KDES� G@MC� RHCDR� �VHSG� QDRODBS� SN� ��� 	� @MC� ETQSGDQLNQD� @OOKX� @S� SGD�

R@LD� ONRHSHNM�� "TS� SGD� SGHQC� BNLONMDMS� NE� @ �� P � Q � . 	 � BNMS@HMR� @M� @CCHSHNM@K�

DKDLDMS� �BNQQDRONMCHMF� SN� SGD� DPT@KHSX� RSDO� T����� Q 	�� 4GDQDENQD�� R�b
*�P� HR�

AHFFDQ� SG@M� Q� �0 F�P� HM� SGD� SGHQC� BNLONMDMS� NE� B�!�� �4GD� SGHQC� BNLONMDMS� NE� B�!�

HR� NMKX�MDDCDC� ENQ� SGHR�B@RD�� HM� E@BS�	� 


, DLL @� ����� *BQ� �� ?B� >� PBQ� LC� BNR>QFLKP� PR@E� QE>Q� QEB� MOLMBO� PR?QBOJ� LOABOFKD�

JLARIL��� FP� TBIICLRKABA�� � � ABOFS>QFLK� �# /� 0/	�� �#�IQ0 �I	�� a� a� a� FK�!� FP� C>FO� OBI>

QFSB� QL� 3!� >KA� .!� FC� �>	� E�^^���� �?	� >II� @OFQF@>I� M>FOP� LC� *�g � LK� 0\\� >KA� >II� �� �

@OFQF@>I� M>FOP� LC� ,\\� LK� 0 J� >OB� @LKQ>FKBA� FK� :(H #H �� >KA� �@	� >II� @OFQF@>I� M>FOP�

?BQTBBK�*���� >KA��� >KA�>II��� @OFQF@>I�M>FOP� LC�!4��� LK��� >OB� @LKQ>FKBA� FK�5
�0H� f

.OLLC�� ,DS� . � AD� @�OQNNE� HM� ��5#X�50X� SG @ S� BNMS@HMR� @M� HMRS@MBD� NE� @� O@SSDQM� HM�

.@ �� H�D�� @� RTAOQNNE�NE� SGD� ENQL� P���#�Q� LO� P�
0<R����R0� F Q �� 7D� G@UD� SN� RGNV�

SG@S� . � HR� QDCTBHAKD� AX� ��!�� )E� . � BNMS@HMR� @M� DPT@KHSX� RSDO� R < #�S� � SGDM�� AX

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

O@QS� �@	� NE�SGD� E@HQMDRR� QDPTHQDLDMS�� DUDMST@KKX�NMD�NE� SGD� HMEDQDMBD� QTKDR�- K��-���

NQ� -�� G@R� SN� AD� @OOKHDC�� QDRTKSHMF� HM� @� OQNNE� /� HM��� :(#Z�50 G ��� ENQ� RNLD� G �� �H ��

RTBG� SG@ S�. � a� 3HLHK@QKX�� HE�. � TRDR� @�MNMODQRHRSHMF�QDVQHSD�RSDO�� @OOKHB@SHNM�

NE�!�� NQ�!��VHKK�XHDKC� @�RHLOKDQ� OQNNE�/� �� &HM@KKX�� RTOONRD� SG@ S� . � TRDR� NMKX�ODQ

RHRSHMF� QTKDR� NQ� DPT@SHNMR� HM� � � �� H�D�� HR� @� OQNNE� HM� � �50�^̂ �� ATS� BNMS@HMR� @� OD@J�

S��b��R0��R�b
f�0 ��5��� )E� SGHR� OD@J� HR� @� U@QH@AKD� NUDQK@O�� NQ� MNS� @M� NUDQK@O� @S� @KK��

SGDM� HS� B@M� AD� DKHLHM@SDC� AX� QD@QQ@MFHMF� HSR� OQNNE� RSDOR�� @R� CDRBQHADC� HM� SGD�

BNQQDRONMCHMF� DKHLHM@SHNM� O@SSDQMR�� /M� SGD� NSGDQ� G@MC�� O@QSR� �A	� @MC� �B	� NE� SGD�

E@HQMDRR� GXONSGDRHR� FT@Q@MSDD� SG @ S� @KK� BQHSHB@K� O@HQR� MDBDRR@QX� ENQ� DKHLHM@SHNM� NE�

NUDQK@OR� @QD� BNLOTSDC�� )M� DHSGDQ� B@RD�� SGDQD� HR� @� OQNNE� /� HM� � �5#G �50 G �� ENQ�

RNLD� G �� �S �� RTBG� SG @ S�. ���:/ � �� a

!� BNLOKDSHNM� OQNBDCTQD� A@RDC� NM� ! � HR� B@KKDC� E@HQ� HE� HS� FDMDQ@SDR� NMKX� E@HQ�

CDQHU@SHNMR� �HM� SGD� RDMRD� NE� ,DLL@� ���	� TMKDRR� HS� E@HKR�� !R� @M� HLLDCH@SD� BNMRD

PTDMBD�NE�4GDNQDL� ���� @MC�,DLL@������ VD� NAS@HM

4(%/2%-� ����� *BQ� � � ?B� >� PBQ� LC� BNR>QFLKP� TFQE� >� CFKFQB� @LJMIBQB� RKFCF@>QFLK�

>IDLOFQEJ� CLO� TEF@E� QEB� MOLMBO� PR?QBOJ� LOABOFKD� JLARIL� � � FP� TBIICLRKABA�� *BQ�

#� ?B� >� PBQ� LC� BNR>QFLKP�� 0�� * � �(,� ?B� >� OBTOFQB� PVPQBJ�� >KA� � � ?B� >� OBAR@QFLK�

LOABOFKD� QE>Q� FP� @LJM>QF?IB� TFQE� �� >KA� @LKQ>FKP� 0� �� ' C � !� FP� >� C>FO� @LJMIBQFLK�

MOL@BAROB� >KA� ALBP� KLQ� C>FI� CLO� FKMRQP� # �� 0� >KA� � �� QEBK� #\\��� >KA� �0�g 	!� HR�

@>KLKF@>I�JLARIL��� �

!�RXRSDL�0 �� HR� B@KKDC� OBAR@BA� HE�� ENQ� DUDQX� QTKD� '�f�Q� HM� 0 � �� '� HR� HQQDCTBHAKD�

HM� �0�  Z �f�a Q R���� @MC� Q� HR� HQQDCTBHAKD� HM� 0��� �� #NLOKDSHNM� OQNBDCTQDR� A@RDC� NM�

SGD� HMEDQDMBD� RXRSDL�! � CN� MNS� @KKNV� BNMRSQTBSHNM� NE� QDCTBDC� RXRSDLR�� HM� FDMDQ@K��

RHMBD� RHLOKHEHB@SHNM� NE� KDESG@MC� RHCDR� AX� , �a�� @S� SGD� QLM�HR� MNS� ODQLHSSDC�� 4GTR��

@� EHM@K� �B@MNMHB@K	� RXRSDL�0�g � L@X� BNMS@HM� SVN� QTKDR� '��Q� @MC� R b�S�� ENQ�VGHBG�

'��O���R�>�� ENQ� RNLD� RTARSHSTSHNM� >�� "TS� @� QDCTBDC� B@MNMHB@K� RXRSDL� B@M� AD� D@RHKX

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

NAS@HMDC� �RDD� @KRN� *NT@MM@TC� @MC�+HQBGMDQ�� ����	�

*,)*)-#.#)(� � 
 
� *BQ� 0� ?B� >� �CFKFQB	� OBTOFQB� PVPQBJ� >KA��� ?B� >� PBQ� LC�BNR>

QFLKP�� PR@E� QE>Q�0 �� FP� @>KLKF@>I�JLARIL��� �� *BQ�0��� ?B� QEB� PVPQBJ� L?Q>FKBA�COLJ�

0� ?V�ABIBQFKD�LKB� ?V�LKB� >KV� ORIB� '�f�Q� CLO� TEF@E� QEBOB� FP� >� ORIB� R�b�S� FK�, �� AFP

QFK@Q� COLJ� '� 
 O �� PR@E� QE>Q� I < < R L � � CLO� PLJB� PR?PQFQRQFLK� >�� 2EBK� � 0 � 	 �� FP�

@>KLKF@>I�JLARIL�� � �

)M� BNMSQ@RS� VHSG� RS@MC@QC� QDVQHSHMF�� QDCTBDC� RXRSDLR� SG@S� @QD� B@MNMHB@K�

LNCTKN� @� BNMFQTDMBD� MDDC� MNS� AD� TMHPTD� VHSG� QDRODBS� SN� @� QDCTBSHNM� NQCDQHMF� � �

VGDM� � � @KKNVR� HMEHMHSD� BNMFQTDMBD� BK@RRDR�� !� RXRSDL� 0� HR� B@KKDC� JFKFJ>I�� HE��

VGDMDUDQ� '��
>�3� ;R�BQ=�� ENQ� @MX� SVN� �MNS� MDBDRR@QHKX� CHRSHMBS	� QTKDR� '�f�Q� @MC� R�f�

HM�, �� SGDM� T� HR� @�U@QH@AKD� @MC�>� HR� @� QDM@LHMF� NE�U@QH@AKDR�

."�),�'� � 
� 
� �$DQRGNVHSY�� -@QBTR�� @MC� 4@QKDBJH�� ����� *BQ� � � ?B� >� PBQ� LC�

BNR>QFLKP�� 0� >KA�0� �� ?B� JFKFJ>I� OBTOFQB� PVPQBJP�� >KA� � � ?B� >� OBAR@QFLK� LOABOFKD�

QE>Q� FP� @LJM>QF?IB� TFQE� �� >KA� @LKQ>FKP� 0� >KA� 0��� �� ' C � 0 �� >KA� � 0 ��	�� >OB�

OBAR@BA� >KA� @>KLKF@>I� JLARIL� � � � >KA� QEB� @LKDORBK@B� OBI>QFLKP� ��� X_� >KA

T�H� >OB� QEB� P>JB�� QEBK�0� >KA�0 ��� >OB� FABKQF@>I�RM� QL� OBK>JFKD� LC�S>OF>?IBP�

�
�
� *HEJ;9J;: � 7D:� �NJ;D:;:�,KB;I

!� L@INQ� KHLHS@SHNM� NE� SGD� OQNNE� RXRSDL� !� HR� SG@ S� HS� CNDR� MNS� ODQLHS�

RHLOKHEHB@SHNMR� NE� KDESG@MC� RHCDR� AX� , �� � @S� SGD� SNO�� 4GHR� KHLHS@SHNM� B@M� AD� AX

O@RRDC� SN� @� BDQS@HM�DWSDMS� �@S� SGD� BNRS�NE�HLONRHMF�NSGDQ� QDRSQHBSHNMR	�

,DS� S�#-	��� R�-�, ��� R�BQ;O�� Q �>	� AD� @M� � �BQHSHB@K� NUDQK@O� NE� ��f�Q� NM� T � C �

@S� ONRHSHNM� M��� )M� SGD� BNLOKDSHNM� OQNBDCTQD�OQNONRDC� AX� *NT@MM@TC� @MC�+HQBGMDQ�

�����	�� MNS� SGD� !BQHSHB@K� O@HQ� S > b R>9O>; � HR� FDMDQ@SDC�� ATS� Q@SGDQ� @M� DPT@SHNM�

T�� R �BQ;Q�@=�� HE� SGDQD� DWHRSR� @� SDQL � T� RTBG� SG@ S� U� M ��� NQ� @M� BUQBKABA� ORIB

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

T� :M�� �I;�R� 9M� O �;�� HE� S�> � HR� HQQDCTBHAKD� HM� 0 �� �� 4GHR� LNQD� HMSQHB@SD� RBGDLD� NE�

@OOKXHMF� HMEDQDMBD� QTKD� -�� B@M� @KRN� AD� UHDVDC� @R� BNLAHMHMF� BQD@SHNM� NE� @� QTKD�

S�Lb
R�>9O�>;� VHSG� SGD� RHLOKHEHB@SHNM� �ONRRHAKX�AX�, �\�� @S� SGD� SNO	�NE�HSR� KDESG@MC�

RHCD�� )E� ONRRHAKD�� @� SDQL� T� HR� BGNRDM� SG@S� B@M� AD� NAS@HMDC� AX� QDCTBHMF� @� OQNODQ�

RTASDQL � NE� S�> � HM� 0 � � �� �� NQ� AX� QDCTBHMF� S��>� @S� SGD� SNO� HM�0 � �� )E� S��> � B@M�NMKX�AD�

QDCTBDC� AX� , �
!� @ S� SGD� SNO�� TRHMF� @� QTKD� ' ��f�Q�� HM�, �� R@X�� SGDM� � � �f
O�� G@R� SN�

AD� MOLQB@QBA� EQNL� RHLOKHEHB@SHNM� NM� SGD� KDESG@MC� RHCD�� !M� DWSDMCDC� QTKD�

T� ;��=f�T� ;Q�=� HR� TRDC� SN� QDCTBD� S > � QL� R�BQ;Q�>	� HM� , �� � �� GDMBD� G@R� SN� AD� OQNSDBSDC��

SNN�

,DS� 0�� * �5, � AD� @� QDVQHSD� RXRSDL�� VGDQD� RNLD� NE� SGD� QTKDR� L@X� AD� OQN

SDBSDC�� 4GD� @ANUD� RBGDL@� NE� @OOKXHMF� -�� B@M� AD� CDRBQHADC� AX� @M� NUDQK@O� O@S

SDQM

P� �	��� T� 
, �� Q� �
� P� �, �� S� F

VGDQD� SGD� KDESG@MC� RHCD� CDMNSDR� @M� NUDQK@O� VHSG� SGD� RDBNMC� OQNNE� RSDO� RSQHBSKX�

ADKNV� SGD� EHQRS�� @MC� R� G�, �� � 4 � HR� AX� @OOKHB@SHNM� NE� @�OQNSDBSDC� QTKD� @ S� @�ONRHSHNM�

ADKNV� P��O��� R �� 4GD� RDS� 3O� HR� NAS@HMDC� EQNL� 3!� AX� @CCHMF� SGHR� NUDQK@O� O@SSDQM�

@MC� QDOK@BHMF� SGD� RHLOKHEHB@SHNM� O@SSDQMR� AX�LNQD�QDRSQHBSDC�UDQRHNMR

R� Q P�[
0���T�
[0������ Q
P� �0� Q P�[
0��G�� S� Q
P� �0� Q �m 1� m� ��5� ]�Q� Q

HM� VGHBG� P b
CQQ� HR� AX� @OOKHB@SHNM� NE� @M� TMOQNSDBSDC� QTKD� '��Q� @S� ONRHSHNM� O ��

R�b�0�H�R� HR� AX� '�b�O�d� @S� ONRHSHNM� M��� P�b�0 F���� S� HR�AX� @OOKHB@SHNM�NE�@� QTKD�RSQHBSKX�

ADKNV� M� �� @MC� R  � > V � HR� AX� @� QTKD� ' ��
O��� VHSG� ��� � �� @S� ONRHSHNM� O��

4GD� NQCDQHMF� ��0� HMCTBDC� AX� 30� HR�VDKKENTMCDC� HE�SGD�OQNODQ� RTASDQL�NQCDQ

HMF� LNCTKN� � � HR�� ,DS� . � AD� @� OQNNE� HM� � �5# �50 � a� 3N� E@Q�� VD� G@UD� @RRNBH@SDC�

VHSG� D@BG� OQNNE� RSDO� HM� . � @� LD@RTQD� B !�3	E� ��	� NE� HSR� BNLOKDWHSX�� ,DS

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

0�b*�3, � AD� @� QDVQHSD� RXRSDL�� , � � AD� SGD� RDS� NE� @KK� OQNSDBSDC� QTKDR� HM� , �� @MC�

0� �� AD� 0� , ��� 7D� B@M� SQ@MRK@SD� . � HMSN� @� OQNNE� . �� HM� ��5# �5EE� ��3 , �� ^� � ��

4GTR�� @� QDVQHSD�RSDO� P� 
, F��� Q� QDOQDRDMSR� @�RDPTDMBD� R�����P � ��,Q Q � HM�. �� ATS� @�

RHMFKD� OQNNE� RSDO� HM� . � � � �7D� @RRTLD� SG@S� . �� �BNMS@HMR� MN� RTAOQNNE�

P R  � M C F ���� Q� ENQ� VGHBG� !KRN�� VGDM� SQ@MRK@SHMF� @� RDPTDMBD

P� dfIXH� T� ��S�[
,��Q� �HM� �VGHBG� @KK� DPT@KHSX� RSDOR� @QD� ADKNV� @S� KD@RS� NMD� NE� SGD�

QDVQHSD� RSDOR�� @R� L@MX� DPT@KHSX� RSDOR� @R� ONRRHAKD� @QD� @RRNBH@SDC� VHSG� SGD� QDVQHSD�

RSDO� @ S� @� KNVDQ� ONRHSHNM�� )E� ANSG� QDVQHSD� RSDOR� @OOKX� @S� SGD� R@LD� ONRHSHNM�� SGDM�

@KK� DPT@KHSX� RSDOR� @QD� @RRNBH@SDC�VHSG� SGD� KDES� QDVQHSD�RSDO�	� 4GD� BNLOKDWHSX�LD@R

TQD� B�0� HR� CDEHMDC� VHSG� QDRODBS� SN� SGHR� @KSDQM@SHUD� HMSDQOQDS@SHNM� NE�OQNNER�� 4GHR�

HLOKHDR� SG@ S� BDQS@HM� DPT@KHSX� RSDOR� ������ Q� FK� .� AL� MNS� CHQDBSKX� BNMSQHATSD� SN� SGD�

BNLOKDWHSX�NE�@�OQNNE�

,DS� .� AD� @� OQNNE�HM���3#�50� @MC�. �� � � ���� �� �� �� �� QK�	� AD� SGD� BNQQDRONMCHMF�

OQNNE� HM� ��3#�30���3 , �� �� � �� 4GD� BNLOKDWHSX� +M�.	 � NE� .� HR� SGD� LTKSHRDS�

X @ M F Q C O Q < . � 	 � � �� �� �� �� @M� QK=IQQK � . � 	\�� VGDQD� @�M�QX=E QF�� . � 	 � HR

X X H  S H �\��gee	� > � H  F < # �H

X XH  F Z� F �.F �dJ>U���� 	� HE� H :
�
�� H � GX� @M�DPT@SHNM� '�� O

XX Q F  F G� F �.F ��@�F H � S H ��M ��X �� �	� HE� H � AX� @� QTKD� ��
O

(DQD� O�� CDMNSDR� SGD� ONRHSHNM� NE� SGD� 
SG� OQNNE�RSDO� HM� .��� @MC� >��HS�?H�>S� � . �	� HR�

CDEHMDC� AX�� �H	� HE� ?HfH�, F���� �H�D�� AX� @� OQNSDBSDC� QTKD	� @MC� HF[
,�� � H 	 �

@OOKHDR� @S� SGD� R@LD� ONRHSHNM�� SGDM� >�� H  S H �� . �� 	 � � �� NSGDQVHRD� >�� H  S H �� . � 	 � HR

SGD� LTKSHRDS� Z�
S?H�0�H�� � H F � .R�	 � �� f� f� f� �� � H F G � .RH�	Z�� VGDQD� �SM � �� ���� ���

QFFQ	� HR� SGD� OQNNE� HM� . � QDOQDRDMSDC� AX� HU �fm�X�!� H � @MC� ���� HR� ��� HE�SGD� F SG� OQNNE�

RSDO� HM� . � � HR� @� QDVQHSD�RSDO�� @MC� �� NSGDQVHRD�� �HH	� HE� HF[
0��H � �HD� AX� @M�TMOQN

SDBSDC� QTKD	�� SGDM� > � H  S H�M � 	� ��� EAD� LTKSHRDS� X � H  H��� .FH�S� H�F	� �� �̂ f� �̂ ��

F H  F � . F  S � VGDQD� H� HR� SGD� K@QFDRS� HMCDW� ENQ� VGHBG� �HH�� l� a� a��� HU	� '1� @

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

OQNNE� NE� SGD� ENQL� 3=H 

� QF=H�� NQ� QX=H��0 �� QX=H�����!�3&� NQ�

H � 
[, � � ^�� 
FH ��  K > ! �3  S

4GD� NQCDQHMF� � !� �VHSG� @OOQNOQH@SD�LNCHEHB@SHNMR� HM� SGD� SGHQC� BNLONMDMS	� HR�

TRDC� SN � BNLO@QD� DKDLDMSR� B�0�R� �Q��. 	�� 7D� CDEHMD� � 0� ?V�� .� � 00 �� FC� >KA� LKIV� FC�

' * � * � W �Z' *�* � � 


,DLL @� ����� ' C �QEB� MOLMBO� PR?QBOJ� LOABOFKD� JLARIL�� � FP� TBIICLRKABA�� QEBK� �\0�

HR� >�MOLLC�LOABOFKD�

.OLLC�� )S� B@M� AD� OQNUDC� SG@S� .���M/� HLOKHDR� .�� �/ �� ENQ� @KK� OQNNER� . � @MC� /�

HM� � �5# �50� �̂ 4GD� BNLOKDWHSX� NE� OQNNER� . � @MC� /� CDODMCR� NM� SGDHQ� QDRODBSHUD�

SQ@MRK@SHNMR� HMSN� OQNNER� . � � @MC� / � � HM� ��:(#�50���I 	, � � c�� �� 4GD� @RRDQSHNM� B@M�

AD� OQNUDC� RDO@Q@SDKX� ENQ� SGD� U@QHNTR� DKHLHM@SHNM� O@SSDQMR�� &NQ� SGD� DPT@KHSX� @MC�

RHLOKHEHB@SHNM� O@SSDQMR� SGD� OQNNE� HR� SGD� R@LD� @R� ENQ� ,DLL@� ����� %KHLHM@SHNM� NE�

OD@JR� P 
  0 R�0�Q� HR� @KRN� RHLHK@Q� SN� ,DLL@� ����� 7HSG� DKHLHM@SHNM� NE�

R��O��� R�fm�0 �� Q� VD� CHRSHMFTHRG� VGDSGDQ� R�d�!� H� HR� O@QS� NE� @� QDVQHSD� RSDO�

1 d c
[,� �3� HM� 0 � � � NQ� HR� @� OQNNE� RSDO� AX� HSRDKE�� )M� SGD� K@SSDQ� B@RD� NMD� B@M�

OQNBDDC� @R� HM� ,DLL@� ����� !R� @M� DW@LOKD� NE� SGD� ENQLDQ� B@RD�� RTOONRD� SGD� EHESG�

NUDQK@O� O@SSDQM� NE� 3!� HR� TRDC� SN� QDOK@BD� P����� R��, �� Q� AX� P����� S�b�0���T� Q ��

4GTR�� HM� 0 � SGD� RTAOQNNE� P � � ��� R��QC��� Q� HR� QDOK@BDC� AX� @� OQNNE�

P� �� ,����� S�[�0I�T��	�
��
�a� 4GD� RDPTDMBD� SN� Q� HR� RL@KKDQ� SG@M� T�f Q �� RHMBD�

@KK� HSR� SDQLR� @QD� RL@KKDQ� SG@M� R �� ,DS� O� AD� SGD� ONRHSHNM� NE� R� T �� 4GD� QDRSQHB

SHNMR� NM� SGD� NUDQK@O� O@SSDQM� FT@Q@MSDD� SG@S� SGD� ONRHSHNM� N� NE� S�b�0F�T� HR� ADKNV�

O� �� @MC� SG@ S� @KK� DPT@KHSX� RSDOR� HM� P� U� @QD� RSQHBSKX� ADKNV� O �� �/E� BNTQRD�� O�

LTRS� AD� ADKNV� SGD� ONRHSHNM� NE� P � 
  < F � � R� 	 � 4GD� QDVQHSD� RSDO� P � 
  Q C Q � � S� HR�

NAS@HMDC� EQNL� P � �
,F��� R� AX� QDOK@BHMF�NMD� NE�HSR� DPT@KHSX�RSDOR� AX� @� RDPTDMBD�NE�

DPT@KHSX� RSDOR� SG@S� @OOKX� @S� RSQHBSKX� KNVDQ� ONRHSHNMR�� 4GDQDENQD�� SGD� ENQLDQ� OQNNE�

RSDO� HR� RL@KKDQ� SG@M� SGD� K@SSDQ� HM� SGD� SGHQC� BNLONMDMS�� �4GD� ONRHSHNMR� NE� SGD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

QDRODBSHUD�MDHFGANQHMF�RSDOR�L@X�@KRN� BG@MFD�� "TS�RHMBD� N� HR� ADKNV�M� SGHR� G@R�MN�

DEEDBS�	� &HM@KKX�� SGD� QDVQHSD� RSDO� S  
 0FT � HR� RL@KKDQ� SG@M� R ���b,F���� R� DHSGDQ� HM�

SGD� RDBNMC� NQ� HM� SGD� SGHQC� BNLONMDMS�� 4GDQDENQD�� .�� M/ �� 3HLHK@Q� QD@RNMHMF�

@OOKHDR� SN�SGD�NSGDQ�B@RDR�� b

,DLL @������� *BQ��� ?B� >�PBQ� LC�BNR>QFLKP�CLO�TEF@E� QEB� MOLMBO� PR?QBOJ� LOABOFKD�

JLARIL� �� FP� TBIICLRKABA�� �� ABOFS>QFLK� FK�� � FP� C>FO� OBI>QFSB� QL� 30� >KA�. @� FC��>	�

_ g � � �� �?	� >II� @OFQF@>I�M>FOP� LC�*�g � LK�0\\� >KA� >II�� � @OFQF@>I�M>FOP� LC�, ��� LK�0\\�

>OB� @LKQ>FKBA� FK� 5S�#H��� �@	� >II� @OFQF@>I�M>FOP� ?BQTBBK� *\\� >KA��� >OB� @LKQ>FKBA� FK�

5
�0H��� �A	� TEBKBSBO� '�b O� FP� >K��� @OFQF@>I�M>FO� LC�, T� LK�� � �� QEBK� QEBOB� FP� PLJB�

G �� PR@E� QE>Q� BFQEBO� '�b�O� FP� @LKQ>FKBA� HM�0 G �� LO� � � � � Q � FP� @LKQ>FKBA� FK�#G��� TEBOB�

'�b
f�CQ� > � ' �� ?V� >MMIF@>QFLK� LC� >� MOLQB@QBA� ORIB�� >KA� �B	� IBCQE>KA� PFABP� LC�MOLQB@QBA�

ORIBP� >OB� KLQ� PFJMIFCFBA�

4GD� OQNNE� HR� DRRDMSH@KKX� SGD� R@LD� @R� ENQ�,DLL@������ 4GDNQDL� � HR� U@KHC�VHSG�

SGD� @ANUD�BG@Q@BSDQHY@SHNM�NE�E@HQMDRR�

4GD� BNLOKDSHNM� OQNBDCTQD� CDRBQHADC� HM� *NT@MM@TC� @MC� +HQBGMDQ� �����	� HR� @�

RODBHEHB� UDQRHNM� NE�SGD� OQNNE�RXRSDL�!�� *NT@MM@TC� @MC�+HQBGMDQ� �����	� OQNUD� SGD�

BNQQDBSMDRR� NE� SGHR� OQNBDCTQD� TMCDQ� SGD� @RRTLOSHNMR� SG@ S� BNMFQTDMBD� BK@RRDR� FDM

DQ@SDC� AX� � � @QD� EHMHSD� @MC� SG@ S� SGD� OQNODQ� RTARTLOSHNM� NQCDQHMF� LNCTKN� � � HR�

VDKKENTMCDC�� 4GD� EHQRS� @RRTLOSHNM� HLOKHDR� SG@S� SGD� RTASDQL� NQCDQHMF� LNCTKN�� �

HR�VDKKENTMCDC��VGDQD@R� SGD� RDBNMC� HR�MNS� MDDCDC�@ S� @KK�

2DVQHSD� QDK@SHNMR� NSGDQ� SG@M� 0� c�� G@UD� @KRN� ADDM� TRDC� ENQ� QDVQHSHMF� LNCTKN�

@� BNMFQTDMBD�� 0DCDQRDM� �����	� HMSQNCTBDR� @� QDVQHSD� QDK@SHNM� 0� � SG @ S� BNMRHRSR� NE�

@KK� O@HQR� �R� �S 	 � RTBG� SG@S�� ENQ� RNLD� RTARSHSTSHNM� BQ� @MC� RNLD� QDVQHSD� QTKD� ��f�Q� HM�

0 � �� T� I >[�0�O�\ [ S��� VGDQD� D@BG� DPT@KHSX� RSDO� @OOKHDR� HM� SGD� U@QH@AKD� O@QS� NE

'��� &NQ� DW@LOKD�� HE� � � HR� Z@�� E S \�� @MC� 0� HR� Z � � �W� �U�	�D�� U 	\�� SGDM�

� � �>����	b�0�� D� �@�	�� 4GD� QDK@SHNM� 0� � HR� KDRR� FDMDQ@K� SG@M� 0� c�� �� &NQ� HMRS@MBD�� HE

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

!� HR� Z@�b?�\� @MC� 0� HR� Z � � �>��>�	b�D��@�	\�� SGDM� � � �@��?�	� HR� HQQDCTBHAKD� HM� 0� � ��

VGDQD@R� HS� QDCTBDR� SN� D�� @ 	� HM� *�� <!� �� 6@QH@AKD� NUDQK@OR� P����� R�bV0 Q� B@M� AD�

QDF@QCDC� @R� RHMFKD� QDVQHSD� RSDOR� HM� 0� � �� 0DCDQRDM� �����	� GHMSR� @S� @� BNLOKDSHNM�

OQNBDCTQD� ENQ�0� � HM�VGHBG�� �TMHEHB@SHNM� HR� MNS�MDDCDC�

�
�
� �ECFB;J?ED� <EH� J>;�#D<?D?J;��ED=HK;D9;��B7II� �7I;

%WSDMCDC� QTKDR� VDQD� HMSQNCTBDC� AX� 0DSDQRNM� @MC� 3SHBJDK� �����	� HM� SGD� BNM

SDWS� NE� @RRNBH@SHUDBNLLTS@SHUD� QDVQHSHMF�� *NT@MM@TC� @MC� +HQBGMDQ� �����	� FDM

DQ@KHYDC� SGD� BNMBDOS� SN� QDVQHSHMF�LNCTKN� @� BNMFQTDMBD�� HM� FDMDQ@K�� )M� SGHR�RDBSHNM�

VD� OQDRDMS� @� BNLOKDSHNM�LDSGNC�� A@RDC� NM� SGD� RXRSDL@SHB� TRD� NE� DWSDMCDC� QTKDR��

SG@ S� B@M� AD� @OOKHDC� SN� @MX� RDS� NE�DPT@SHNMR� �� VHSG� @� EHMHSD� BNLOKDSD� TMHEHB@SHNM�

@KFNQHSGL�� )M� O@QSHBTK@Q�� HS� B@M� AD� TRDC� ENQ� DPT@SHNM@K� SGDNQHDR� SG @ S� FDMDQ@SD�

HMEHMHSD� BNMFQTDMBD� BK@RRDR�� D�F�� SGDNQHDR� VHSG� HCDMSHSX�� � � �U � B 	 bU �� NQ� DPTHON�

SDMBX�� C � � C � �U�		�W ��� 3TBG� SGDNQHDR� B@M�MNS� AD� G@MCKDC� AX� @MX�NSGDQ�LDSGNC�

,DS� 0�� * �5, � AD� @� QDVQHSD� RXRSDL�� VGDQD� *� BNMS@HMR� NMKX� KDESKHMD@Q� QTKDR��

!� QTKD� I 
 O � HM� , � @MC� DPT@SHNM� R bS� HM� !� CDSDQLHMD� @M� DWSDMCDC� QTKD�

T� ;��=f�T�;Q�=�� HE� '� HR� !�TMHEH@AKD�VHSG�RNLD� OQNODQ� �MNMU@QH@AKD	� RTASDQL� T� �O � NE�

T� �

,DESG@MC� RHCDR� NE�DWSDMCDC� QTKDR�LTRS� MNS� AD� RHLOKHEHDC�� 4GHR� L@X� OQDBKTCD�

BNMRSQTBSHNM� NE� ETKKX� QDCTBDC� RXRSDLR�� "TS� DWSDMCDC� QTKDR� CN� G@UD� @CU@MS@FDR��

#NMRHCDQ� @M� !BQHSHB@K� NUDQK@O� S�L
��� R� ��R�L9I�@O;� �2 T@;QBQ=� NE� ��f
Q� NM�

R�� S � @S� ONRHSHNM� O �� 4GD� SDQL� S > � QDCTBDR� SN� T B ; Q @ = � AX� @OOKHB@SHNM� NE�

R� ;��=f�T�;Q�=�� )M� NSGDQ� VNQCR�� HM� SGD� OQDRDMBD� NE� @M� DWSDMCDC� QTKD�� SGD� !� BQHSHB@K�

O@HQ� S�L� R �>:O�>	� RHLOKHEHDR� SN� @� SQHUH@K� DPT@SHNM� R�L:O�L:�� �R�L:O�L;�� GDMBD�MDDC�MNS�

AD� BNLOTSDC� HM� SGD� EHQRS� OK@BD�� 4GHR� @QFTLDMS� @OOKHDR� SN� @MX� !�BQHSHB@K� O@HQ� NE�

��f�Q� NM� T�� S � @S� ONRHSHNM� O��� 4GDQDENQD�� HS� RTEEHBDR� SN� BNLOTSD� @�RHMFKD� DWSDMCDC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

QTKD�� HMRSD@C� NE� @� ONRRHAKX� K@QFD� RDS� NE�!�BQHSHB@K� O@HQR�� )M� @CCHSHNM�� HS� HR� TRT@KKX�

LNQD� DEEHBHDMS� SN� BNLOTSDC� @M�DWSDMCDC� QTKD� SG@M� @M�� �BQHSHB@K� O@HQ�� RHMBD� NMKX� @�

SDRS� ENQ�� �TMHEH@AHKHSX� HR� QDPTHQDC�

%WSDMCDC� QTKDR� B@M� AD� TRDC� VHSGHM� SGD� HMEDQDMBD� RXRSDL�!�� "TS� BNLOKDSHNM�

OQNBDCTQDR� A@RDC� NM� ! � @QD� BNMEHMDC� SN� DPT@SHNM@K� SGDNQHDR� � � ENQ� VGHBG� SGD�

OQNODQ� RTASDQL�NQCDQHMF�LNCTKN�� � HR� VDKKENTMCDC�� 7D� OQDRDMS� @� CHEEDQDMS� BNL

OKDSHNM� LDSGNC� SG@S� HLONRDR� MN� RTBG� QDPTHQDLDMS�� 4GHR� LDSGNC� FDMDQ@KHYDR� SGD�

@RRNBH@SHUDBNLLTS@SHUD� BNLOKDSHNM� OQNBDCTQD� AX� 0DSDQRNM� @MC� 3SHBJDK� �����	� SN�

@QAHSQ@QX� DPT@SHNM@K� SGDNQHDR�� � �

,DS� !� AD� @� RXLLDSQHB� RDS� NE�DPT@SHNMR� @MC� � � AD� @� QDCTBSHNM� NQCDQHMF� BNL

O@SHAKD� VHSG� !� �� 7D� @RRTLD� SG@ S� @KK� QDVQHSD� RXRSDLR� 0 � @QD� O@QSHSHNMDC� HMSN� SVN�

RDSR� *� @MC� , �� VGDQD� *� BNMS@HMR� NMKX� KDESKHMD@Q� QTKDR�� 2DVQHSD� QTKDR� �HM� *� NQ�

, 	� L@X� AD� OQNSDBSDC� �EQNL� RHLOKHEHB@SHNM� NM� SGD� KDESG@MC� RHCD	�� 4GD� HMEDQDMBD�

RXRSDL�%� BNMRHRSR�NE�-�OKTR� SGD� ENKKNVHMF� RHLOKHEHB@SHNM� QTKDR�

% K	� 3HLOKHEXHMF� @� QHFGSG@MC� RHCD�NE�@�QTKD�

9#��0�5ZR�b
Q�\	

%�	� 3HLOKHEXHMF� @� KDESG@MC�RHCD�NE�@� QT

�# ��0 � / Q I �b
 Q R � � 
V� �� 
� �� �� �� �� �� �GfffH H E �P�fm_� HR�MNS� OQNSDBSDC� @MC� P� �"� F�� R� AX�
� % 5 Z T � S \ � 2 	 � X

@� QTKD� ��b
O� VHSG� R�� �

(DQD� E�� L@X� AD� @MX� VDKKENTMCDC� NQCDQHMF� NM� SDQLR�� D�F�� SDQLR� L@X� AD� BNL

O@QDC� AX� SGDHQ�RHYD�� 4GD� BNQQDRONMCHMF� RHLOKHEHB@SHNM� O@SSDQMR� @QD

�� �0 � �� ��� P � �0 ���R� 
[0��� �� � Q
1 b
CQQ � �� b G�� S�l
g
l_�� Q

VGDQD� P  < 0 Q� HR� AX� @OOKHB@SHNM� NE� @ � QTKD� � �eQ� @S� ONRHSHNM� M � � P  
 0 F R � HR� AX

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

��f�Q��� @S� ONRHSHNM� M� �� @MC� P �0 F�G�� S� HR� AX� @� QTKD� ' �� �O��� VHSG� ��� �� � � @S� @� ONRH

SHNM�ADKNV�M �

4GD� RDS� 3%� HR� NAS@HMDC� EQNL� 3!� AX� QDOK@BHMF� SGD� RHLOKHEHB@SHNM� O@SSDQMR� AX�

SGD�O@SSDQMR� @ANUD�� @MC� QDOK@BHMF� SGD�NUDQK@O�O@SSDQMR� AX�O@SSDQMR

P

� 5� =�� Q � �;���H� Q

� T � ;�� Q  ; � � >Q� Q

� SS Q  � ; � �� 2
T ; � � �;� Q  ��� S� 
V# F T
5 ; � � �� Q  ; � � 	� � 4 � ��� Q

P
P 
 b0 R b�,�� Q� �
l� R� ���� S� 
V# F� T� ���� Q�

�

VGDQD� @KK� KDESG@MC� RHCDR� CDMNSD� NUDQK@OR� VHSG� SGD� RDBNMC� RSDO� @OOKXHMF� ADKNV� SGD�

EHQRS� RSDO�� @MC� @KK� OQNNE� RSDOR� NM� QHFGSG@MC� RHCDR� @OOKX� ADKNV� SGD� ONRHSHNM� NE�

T�b
��X0�P� �� )M� @CCHSHNM�� SGD� QDVQHSD� RSDOR� P� 
0 F� Q �� HM� SGD� RDBNMC� O@SSDQM��

P�
f0F� Q �� HM� SGD� SGHQC� O@SSDQM�� @MC� P� 
, ��� S��� HM� SGD� K@RS� O@SSDQM�� @QD� AX� @OOKHB@

SHNM�NE�@�OQNSDBSDC� QTKD�

&;CC7� � 
 
� 2EB� PBQ� LC� BIFJFK>QFLK� M>QQBOKP� -�� FP� @LJM>QF?IB� TFQE� QEB� FKCBO

BK@B� PVPQBJ �%�

7D� MDWS� OQNUD� SG@ S� SGD� NQCDQHMF� �>%� HMCTBDC� AX� -�� HR� VDKKENTMCDC�� ,DS�

0�� * � :(, � AD� @� QDVQHSD� RXRSDL�� ,DS� , � � AD� SGD� RDS� NE�@KK� OQNSDBSDC� QTKDR� HM� , ��

@MC� 0��� AD� 0� , � �� !MX� OQNNE� HM� � �5# �9(0� B@M� AD� HMSDQOQDSDC� @R� @� OQNNE� HM�

� �5#� ��3 , ��J� � 
� )M� NSGDQ� VNQCR�� P� �>�Q� HR� BNMRHCDQDC� @R� @� RHMFKD� QDVQHSD
RSDO�� MNS� @R� @M� @AAQDUH@SHNM� ENQ� @� RDPTDMBD� P� �)M� B@RD� NE� CNTAS�

DPT@KHSX� RSDOR� @QD� @KV@XR� @RRNBH@SDC� VHSG� @� QDVQHSD� RSDO� SG@ S� @OOKHDR� @S� SGD� KNVDQ�

ONRHSHNM�� NQ� VHSG� SGD� QDVQHSD� RSDO� SN� SGD� KDES�	� ,DS� . � AD� @� OQNNE� HM�

�� :(#�:(0�d� : ( , � ��� �� 4GD� NQCDQHMF� � %� HR� A@RDC� NM� SGD� ENKKNVHMF� BNLOKDWHSX�

LD@RTQD� @�%�

HE�P� ��F�Q �� SGDM� B�%�R� �Q� �.�	� HR� �XP� �Q

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

HE������� Q �� SGDM� B�D�R� �Q��. �	� HR� �ZR�\ ��L @W	��

HE�R�b�0 ��H� AX�@�OQNSDBSDC� QTKD� ��f @S�ONRHSHNM�M� ��

SGDM� B�%�R� �Q� � . 	� HR� �ZR�\��M ��P��Q��. �		��

HE� R�f�0 ��Q� AX�@M�TMOQNSDBSDC� QTKD� ��f�O� @S� ONRHSHNM� M� ��

SGDM� B�%�R� �Q� � . 	� HR� �ZR�\���� E 	��

VGDQD� M��R� �Q� �. 	 � HR� SGD� MTLADQ�NE�DPT@KHSX� RSDOR� HM� P�f Q �� TMKDRR� SGD� MDHFGANQ

HMF� RSDO� NE� R�b
0 ��Q� HM� . � HR� NE� SGD� ENQL� P�b�,F���� T� �H�D�� AX� @� OQNSDBSDC� QTKD� HM�

, 	� @MC� @OOKHDR� @ S� SGD� R@LD� NQ� @� GHFGDQ� ONRHSHNM�� HM� VGHBG� B@RD� K��R� �Q��.�	� � ��

%KDLDMSR� B %�R� �Q��. 	 � @QD� BNLO@QDC� KDWHBNFQ@OGHB@KKX� HM� SGD�LTKSHRDS� NQCDQHMF� 3���

SGD� NQCDQHMF� � � � @MC� @� BNLAHM@SHNM� NE� SGD� QDCTBSHNM� NQCDQHMF� � � @MC� SGD� TRT@K�

FQD@SDQSG@M� NQCDQHMF� NM� M@STQ@K� MTLADQR� �LNQD� OQDBHRDKX�� J>U�� Q �� K �� ENQ� @KK�

SDQLR� Q� @MC�M@STQ@K� MTLADQR� K�	�� 4GD�NQCDQHMF� � D � HR�VDKKENTMCDC�

, DLL @������� 2EB� OBI>QFLK���#� FP� >�MOLLC�LOABOFKD�

.OLLC�� )S� RTEEHBDR� SN� OQNUD� SG@ S� �
D� HR� BNMS@HMDC� HM� � %�� 4GHR� B@M� AD� CNMD� HM� @�

RHLHK@Q� V@X� @R� ENQ�,DLL@� ����� 7D� OQNUD� SGD� @RRDQSHNM� ENQ� @� QDOQDRDMS@SHUD� B@RD��

M@LDKX� ENQ� SGD� NUDQK@O� O@SSDQM

�� 
[
�� T � �, � � Q � �
� P � [ 
, �� �� S � 
[
�� Q �

3TOONRD� SG@ S�. �� B@M� AD� NAS@HMDC� EQNL�. � AX� @OOKHB@SHNM� NE�SGHR� DKHLHM@SHNM� O@S

SDQM�� &HQRS� MNSD� SG@ S� @KK� SDQLR� HM� S� Q� @QD� RL@KKDQ� SG@M� T �� 4GDQDENQD�� SGD�

RDPTDMBD� S��� Q� HR� RL@KKDQ� SG@M� SGD� QDVQHSD� RSDO� T�fH Q � � )E� P�
��� T� BNMSQH

ATSDR� SN� SGD� BNLOKDWHSX� NE� . � � SGDM� HS� HR� AHFFDQ� SG@M� P  
 ,F�� S � � HLOKXHMF�

. � � D . ��f� /M� SGD� NSGDQ� G@MC�� RTOONRD� SG@ S� P��
�� R� HR� O@QS� NE� @� QDVQHSD� RSDO�� H�D��

. � BNMS@HMR� @� RTAOQNNE� T
b,F��� 3 b
, ��� Q � � 4GD� QDRODBSHUD� RTAOQNNE� HM� . �� HR�

T�
[,����� P��� [
,���� S�

��Q��� >NQ� RNLD� P� �� P���

��P� a� .NV�� T��f, ' � ��� P��� HR

RL@KKDQ� SG@M�T� > ���� T��� RHMBD� HS� BNMS@HMR� EDVDQ� DPT@KHSX� RSDOR�� 3HMBD� SGD� QDVQHSD�

RSDO� P�b
, � ��� S� @OOKHDR� ADKNV� T�dfIXH���� P� �� VD� G@UD� M��T��P� �.��� 	� � �� 4GDQDENQD�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

P�[
,���� S� HR� @>RN� RL@KKDQ� SG@M� T
b,Q�� R � � VGHBG� @F@HM� HLOKHDR� SG@S� . �� HR�

RHLOKDQ� SG@M�. �� e

, DL L @ � � ��� �� �� ABOFS>QFLK� �# /�0 1	�� �#�IC0 �( � � a� a� a� H � Q % � HR� C>FO� OBI>QFSB� QL� 3%�

>KA�.@ � FC��>	�# �h � � � � �?	� >II� @OFQF@>I�M>FOP�LC�*\\� LK�0 +� >KA�>II��� @OFQF@>I�M>FOP� LC�

,\\� LK� 0\\� >OB� @LKQ>FKBA� FK� :(H #H �� �@	� >II� BUQBKABA� ORIBP� LC� H6�� LK� �� >KA� >II�

@OFQF@>I�M>FOP� ?BQTBBK� *�\\� >KA��� >OB� @LKQ>FKBA� FK�5
�0H� >KA� >OB� MOLQB@QBA�� >KA�

�A	� IBCQE>KA�PFABP� LC�MOLQB@QBA� ORIBP� >OB� KBSBO�PFJMIFCFBA�

4GD� KDLL@� B@M� AD� OQNUDC� HM� SGD� R@LD� V@X� @R� ,DLL@� ����� !� BNLOKDSHNM� OQN

BDCTQD� A@RDC� NM� %� HR� E@HQ� HE� HS� FDMDQ@SDR� NMKX� E@HQ� CDQHU@SHNMR� �HM� SGD� RDMRD� NE�

,DLL@� ����	� TMKDRR� HS� E@HKR�� !R� @M� HLLDCH@SD� BNMRDPTDMBD� NE� 4GDNQDL� �
� @MC�

,DLL@������VD�NAS@HM

4(%/2%-� ����� *BQ�� � >KA�# � ?B� PBQP� LC�BNR>QFLKP�� 0� ?B� >� OBTOFQB� PVPQBJ�� >KA�

� � ?B� >� OBAR@QFLK� LOABOFKD� QE>Q� @LKQ>FKP� 0� >KA� FP� @LJM>QF?IB� TFQE��� �� ' C �!� FP� >�

C>FO� @LJMIBQFLK�MOL@BAROB� ?>PBA� LK� %� >KA� ALBP� KLQ� C>FI�CLO� FKMRQP� # �� 0 � >KA� �� �

QEBK�_ ^ ^� � � >KA��0�h 	!� HR� !ERO@E0LPPBO�JLARIL��� �

4GD� @RRNBH@SHUDBNLLTS@SHUD� BNLOKDSHNM� OQNBDCTQD� AX� 0DSDQRNM� @MC� 3SHBJDK�

�����	� B@M� AD� ENQLTK@SDC� VHSGHM� SGD� HMEDQDMBD� RXRSDL� %�� 4GHR� OQNBDCTQD� @OOKHDR�

SN� RDSR� �! � NE� @RRNBH@SHUHSX� @MC� BNLLTS@SHUHSX� @WHNLR� @MC� DLOKNXR� SGD� QDVQHSD�

QDK@SHNM� 0� � �! �� &NQ� RHLOKHEHB@SHNM� NE� KDESG@MC� RHCDR� @M� NQCDQHMF� S�� HR� TRDC� HM�

VGHBG� SDQLR� @QD� EHQRS� BNLO@QDC� AX� RHYD�� SGDM� VHSG� QDRODBS� SN� SGD�OQNODQ� RTARTLO

SHNM� NQCDQHMF� LNCTKN� �! � � 4GD� NMKX� DWSDMCDC� QTKDR�� NQHFHM@SHMF� EQNL� QTKDR�

� � �R� � Q 	fVR� VHSG� @M� !#NODQ@SNQ� � � @R� NTSDQLNRS� RXLANK� NM� SGD� KDESG@MC� RHCD��

@QD� � � �U� � � � �P� � Q 		f�a�� � �U��R�	� @MC� � � � � � �P� �Q�	�U�	fm�� � �T� �U�	�� VGDQD� U� HR� @�MDV�U@QH

@AKD� MNS� @OOD@QHMF� HM� R� �� Q �� NQ� T �� �3HMBD� ANSG� QTKDR� @QD� DPTHU@KDMS�� NMKX� NMD� HR�

@BST@KKX� MDDCDC�� %WSDMRHNMR� NE�DWSDMCDC� QTKDR� @QD� RTODQEKTNTR�	�!� K@QFD� MTLADQ� NE�

B@MNMHB@K� RXRSDLR� G@UD� ADDM� CDQHUDC� VHSG� SGHR� BNLOKDSHNM� LDSGNC� �D�F�� (TKKNS

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

����	�

����� % W@L O KDR

�?BIF>K� DOLRM� QEBLOV� �0DSDQRNM� @MC� 3SHBJDK�� ����	�� 4GD� @WHNLR� ENQ� EQDD� @ADKH@M�

FQNTOR� @QD

U�� � � � � U
U�� �  Y 	� � � �

U � � V � W 	 � � � �U � V 	 � W
U � V � � � V � U

,DS�0 � AD� SGD� RXRSDL�

U�� � � 
a� U
�U���	�V� 
� U� V

	� �  � � �
 �  U 	� m� U

 � U� V 	 � �  Y 	��d�	
U�� �X��	� f�� �

� U��  U 	 	�V � el� V

VGDQD� SGD�NODQ@SNQ� � � HR� HM��! ��� 4GDM�0� ��! � HR� B@MNMHB@K�LNCTKN�� ! �� �!�OQNNE�

NE� SDQLHM@SHNM� NE� 0� � � ! � HR� NTSKHMDC� HM� SGD� MDWS� BG@OSDQ�	� 4GD� RDBNMC� @MC� SGD�

K@RS� QTKD� @QD� DWSDMCDC� QTKDR�

4GD� ENKKNVHMF� RKHFGSKX� CHEEDQDMS� RXRSDL� V@R� FHUDM� AX� *NT@MM@TC� @MC�

+HQBGMDQ� �����	�

U�� � � fm� U
�� Y � el� U

	 � � 
� �

 �  U 	� U
 � U� V 	 � �  Y 	� �X 	
U�� �  W 	� �� �

XU�� �W �		�X� �� V

,DS�*� AD� SGD� RDS�NE�SGD� EHQRS� EHUD� QTKDR��, � SGD�RDS� NE�SGD� QDL@HMHMF� QTKDR�� 4GD� K@RS�

QTKD� HR� @M� DWSDMCDC� QTKD�� 4GDM� *�5, � � ! � HR� B@MNMHB@K�LNCTKN�� ! �

, ;F HE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

.DHSGDQ�NE�SGD� @ANUD�RXRSDLR� HR� QDCTBDC�� )MRSD@C�� KDS�0 � AD

U�� � � fm� U
/�U� fm� U
	� � m � �

 �  H 	� b
� U
	���O�� 	�S� �	����	O�
U�� �  H 	� �� �

X U�V 	��  V 	 � 
� U

*� BNMRHRS� NE� SGD� EHQRS� EHUD� QTKDR� @ANUD�� @MC� , � NE� SGD� K@RS� SVN� QTKDR�� 4GD� RXRSDL�

*� :(,��!� HR� QDCTBDC�@MC�B@MNMHB@K�

� ���� # QHSHB @ K�0 @ H Q �# QHSD QH@

)M� SGD� OQDBDCHMF� BG@OSDQ�VD� G@UD�CDRBQHADC� BQHSHB@K� O@HQ� BQHSDQH@� ENQ� RS@MC@QC�

BNLOKDSHNM�� 3HLHK@Q� BQHSDQH@� B@M� AD� @OOKHDC� SN� QDVQHSHMF�LNCTKN� @� BNMFQTDMBD�� )M�

SGHR� RDBSHNM�� VD� FDMDQ@KHYD� SGD� BNMBDOS� NE� @LJMLPFQBKBPP� �+@OTQ�� -TRRDQ�� @MC�

.@QDMCQ@M�� ����	�� &NQ� QDK@SDC�VNQJ�RDD�+HHBGKHM� �����A	�

$ DEHM HSHNM � ����� �@	�!� BQHSHB@K� O@HQ� B�bA� NE� ��b
O� NM� R��S� @ S� ONRHSHNM� M��� VHSG�

BNQQDRONMCHMF� TMHEHDQ�>�� HR� B@KKDC� @LJMLPFQB�� HE� T�L� HR� QDCTBHAKD� AX�0� �� � @S� @� ONRH

SHNM� RSQHBSKX� ADKNV� M� �� �A	�!M�� �BQHSHB@K� O@HQ� @�� A � NE� '�
O� NM� R b
S� @S� ONRHSHNM�

M� �� VHSG� BNQQDRONMCHMF�� �TMHEHDQ� >�� HR� B@KKDC� @LJMLPFQB�� HE�NMD�NE� SGD� SDQLR� R L �NQ�

R�L:M�� I L : � HR� QDCTBHAKD�AX�0�� � � @ S� @� ONRHSHNM�RSQHBSKX�ADKNV�M��

#NLONRHSD� BQHSHB@K� O@HQR� @QD� QDCTMC@MS� ENQ� �BDQS@HM	� BNLOKDSHNM� OQNBDCTQDR�

A@RDC� NM� SGD� HMEDQDMBD�RXRSDL�!�� #NMRHCDQ�� ENQ�DW@LOKD�� @M���BQHSHB@K�NUDQK@O

.���S �L
b0�R�L� �,� R>XM�'OL:	�

)E� R�> � QDCTBDR� SN� R� �� @S� @� ONRHSHNM� RSQHBSKX� ADKNV� BQHSHB@K� O@HQ� ONRHSHNM� M �� SGDM� SGD�

NUDQK@O�. � B@M�AD�CDBNLONRDC� HMSN� SVN�OD@JR

/�� � k �L�0� T�> < 0�C�� P�0 � � R�@O�, ��� R> 9 M � O �L;	�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

.NV�� SGD� EHQRS� OQNNE� RSDO� G@R� RL@KKDQ� BNLOKDWHSX� HM� /� SG@M� HM� . �� ADB@TRD� HSR�

MDHFGANQHMF� QDVQHSD� RSDO� @OOKHDR� @S� @� KNVDQ� ONRHSHNM�� !� RHLHK@Q� @QFTLDMS� @OOKHDR�

SN� SGD� K@RS� OQNNE�RSDO�� 4GD�@CCHSHNM@K� OQNNE�RSDOR� HM� /� @OOKX� @S� KNVDQ� ONRHSHNMR��

GDMBD� @QD� KDRR� BNLOKDW�� 4GDQDENQD�� VD� G@UD�.�� :/ � �� )M� NSGDQ� VNQCR�� @MX� NUDQ

K@O� BNQQDRONMCHMF� SN� @� BNLONRHSD� ��BQHSHB@K� O@HQ� NE�, � NM� 0 � B@M� AD� RHLOKHEHDC��

3HLHK@Q� @QFTLDMSR� @OOKX� SN� NSGDQ� BQHSHB@K� NUDQK@OR�� ATS� KLQ� SN� NUDQK@OR� HMUNKUHMF�

DWSDMCDC� QTKDR�� �!�CHEEDQDMS� BNLOKDWHSX�LD@RTQD� HR�TRDC� ENQ�DWSDMCDC� QTKDR�	

!M� RODBH@K� B@RD� NE� BNLONRHSDMDRR� HR� AKNBJHMF�� !M� � �BQHSHB@K� O@HQ� @�� A � HR�

B@KKDC� ?IL@HBA� HE� WBQ� HR� HQQDCTBHAKD� HM� 0� � � � �� ENQ� @KK� U@QH@AKDR� W �� > � ADHMF� SGD� � ��

TMHEHDQ� BNQQDRONMCHMF� SN� @ � A � � 5MAKNBJDC� BQHSHB@K� O@HQR� @QD� BNLONRHSD�� GDMBD�

QDCTMC@MS�� +@OTQ�� -TRRDQ� @MC� .@QDMCQ@M� �����	� QDONQS� SG@S� SGD� @OOKHB@SHNM� NE�

AKNBJHMF� SN� SGD� @RRNBH@SHUDBNLLTS@SHUD� BNLOKDSHNM� LDSGNC� NE� 0DSDQRNM� @MC�

3SHBJDK� �����	� SXOHB@KKX� QDRTKSR� HM� BNMRHCDQ@AKD� R@UHMFR� NE� BNLOTS@SHNM� SHLD��

!RRNBH@SHUDBNLLTS@SHUD� BNLOKDSHNM� HR� A@RDC�NM� DWSDMCDC� QTKDR�� GNVDUDQ�� @MC� SGD�

BNQQDBSMDRR� NE�AKNBJDC� �NQ� BNLONRHSD	�BQHSDQH@�ENQ� SGHR� B@RD� HR� @M� NODM�OQNAKDL�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

#(! 04%2 � ��

#/- 0,%4 )/. �7 )4(/54 � &! ),52%

!� BNLOKDSHNM� OQNBDCTQD� L@X� E@HK� ENQ� U@QHNTR� QD@RNMR�� !MX� BNLOKDSHNM� OQN

BDCTQD�LTRS� E@HK� ENQ� HMOTS�# �� HE�# � B@M� MNS�AD� QDOQDRDMSDC� AX� @� B@MNMHB@K�RXRSDL��

%UDM� HE� # � B@M� AD� BG@Q@BSDQHYDC� AX� @ � B@MNMHB@K� RXRSDL� 0 � �� BNLOKDSHNM� L@X� E@HK�

lVGDMDUDQ� SGD� FHUDM� QDCTBSHNM� NQCDQHMF� � � CNDR� MNS� BNMS@HM�0 � �� H�D�� HE� '� @MC� Q� @QD�

HMBNLO@Q@AKD� VHSG� QDRODBS� SN� � � � ENQ� RNLD� QTKD� I 
 O � HM� 0� �� -NQD� CHRSTQAHMFKX��

RS@MC@QC� BNLOKDSHNM� L@X� @KRN� E@HK� VGDM� @� QDCTBSHNM� NQCDQHMF� BNMS@HMHMF� 0 � HR�

OQNUHCDC� @R� HMOTS� �RDD� $DQRGNVHSY�� -@QBTR�� @MC� 4@QKDBJH�� ����	�� &@HKTQD� B@M� AD�

@UNHCDC� AX� BGNNRHMF� @R� HMOTS� @� QDCTBSHNM� NQCDQHMF� � � SG @ S� HR� SNS@K�NM� BNMFQTDMBD�

BK@RRDR� NE� # � � 4GHR� QDPTHQDLDMS� HR� SNN� RSQNMF� HM� FDMDQ@K�� @MC� MN� RTBG� NQCDQHMF�

DWHRSR�� ENQ� HMRS@MBD�� HE� # � BNMS@HMR� @� BNLLTS@SHUHSX� @WHNL�� )M� SGHR� BG@OSDQ� VD�

RGNV� SG@S� HE�RS@MC@QC� BNLOKDSHNM� HR� DWSDMCDC� @OOQNOQH@SDKX�� SGDM� @�LNQD� QD@RNM

@AKD� BNMCHSHNM� NM� SGD� FHUDM� QDCTBSHNM� NQCDQHMF� RTEEHBDR� ENQ� DRS@AKHRGHMF� @� #GTQBG�

2NRRDQ� OQNODQSX� NM� DOLRKA� �H�D�� U@QH@AKDEQDD	� SDQLR�� 4GHR� DWSDMRHNM�� B@KKDC�

g TME@HKHMFh� BNLOKDSHNM�� B@M� AD� @OOKHDC� SN� SGD� BNMRSQTBSHNM� NE� B@MNMHB@K� QDVQHSD�

RXRSDLR� @MC� SN� QDETS@SHNM@K� SGDNQDL�OQNUHMF�

����� 5ME@HKHMF � #NL OKDSHNM

,DS� # � AD� @� RDS� NE�DPT@SHNMR�� 0 � AD� @� QDVQHSD� RXRSDL�� @MC� � � AD� @� QDCTBSHNM�

NQCDQHMF�BNMS@HMHMF�0� �� !� DOLRKA� OBTOFQB� MOLLC�QDK@SHUD� SN� � � HM� # �52� HR� @�OQNNE

d � > 5 H H � " �� � � # � � �� � � i� � � �" � � ".� �� R T B G � S G @ S � T � � � �� i� 
� � �3+� � � �� ?� ?� � �T M� e� E N Q

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

RNLD� H��� �� H � � M �� !� FQNTMC� QDVQHSD� OQNNE� HR� @� QDVQHSD� OQNNE� HM� 0#�5 ���� VGDQD�

0# � BNMRHRSR� NE� @KK� gNQHDMS@AKD� HMRS@MBDRh� R L  
 S L � �H�D�� R�L� �S�L	� NE� DPT@SHNMR�

T����S� HM� # ��� 7D� R@X� SG@ S� �# ��0 � 	� HR� DOLRKA� !ERO@E0LPPBO� OBI>QFSB� QL� � � HE�� ENQ�

@KK� FQNTMC� SDQLR� P� @MC� Q � VHSG� P� Q �� SGDQD� DWHRSR� @� FQNTMC� QDVQHSD� OQNNE

QDK@SHUD� SN� � � HM�# �:(0� NE�SGD� DPT@SHNM� P�� �Q �

!� QDCTBSHNM� NQCDQHMF� � � HR� B@KKDC� @� DOLRKA� OBAR@QFLK� LOABOFKD� CLO� # � HE� HS� HR�

SNS@K� NM� FQNTMC� SDQLR� DPTHU@KDMS� HM� # �� 4G@S� HR�� VGDMDUDQ� R� @MC� Q� @QD� CHRSHMBS�

FQNTMC� SDQLR�RTBG� SG@ S� P���# Q �� SGDM� P�� Q � NQ� Q� � P� �

,DS� � � AD� @� FQNTMC� QDCTBSHNM� NQCDQHMF� ENQ� # �� !� FQNTMC� QDVQHSD� OQNNE� QDK@

SHUD� SN� � � B@M� AD� BG@Q@BSDQHYDC� @R� @� FQNTMC� OQNNE� SG @ S� BNMS@HMR� MN� RTAOQNNE�NE�

SGD�ENQL� R��
# 3 0 � T�
[
#:( 0 � � e� E^Q��VGHBG� R� �� � @MC� T� � E 
� 7D� CDMNSD�SGD�RDS� BNM

RHRSHMF� NE� SGHR� gBQHSHB@Kh� O@SSDQM� AX� .X� @MC� TRD� SGD� ENKKNVHMF� NUDQK@O� �DKHLHM@

SHNM	�O@SSDQM� SN�RHLOKHEX�RTBG�OQNNER�

. �� � R �

#:G0� 3���#40� � � �R���#��50 � Q�	b. � ���

VGDQD� R� � P � �� R�� Q �� . �� !. � �� @MC�0 � @MC�0��� @QD� BNMS@HMDC� HM� � � � 4GHR� NUDQK@O�

O@SSDQM� @KKNVR� TR�� ENQ� DW@LOKD�� SN� QDOK@BD� @� FQNTMC� OQNNE� R���#�R0� T�
[
#�R0� 
�

@M� DPT@KHSX� RSDO� R���]�� Q� NQ� AX� @� FQNTMC� QDVQHSD� OQNNE� R��  � _ e e Q �� ,DS� 3T� AD�

SGD� RDS� BNMRHRSHMF� NE� SGHR�NUDQK@O� O@SSDQM� OKTR� SGD� DPT@KHSX� @MC� RHLOKHEHB@SHNM� O@S

SDQMR� ENQ� RS@MC@QC� BNLOKDSHNM�� 4GD� BNQQDRONMCHMF� OQNNE� QDK@SHNM� HR� CDMNSDC� AX�

�
T

, DLL @�� �� �� 2EB� OBI>QFLK��
T� FP� >�MOLLC�LOABOFKD�

.OLLC�� )S� RTEEHBDR� SN� OQNUD� SG @ S� � B � BNMS@HMR� @MX� HMRS@MBD� NE� @M� DKHLHM@SHNM� O@S

SDQM� HM� 3T� &NQ� SGD� NUDQK@O� O@SSDQM� SGHR� ENKKNVR� HLLDCH@SDKX� EQNL� SGD� CDEHMHSHNM��

ENQ� SGD� DPT@KHSX� @MC�RHLOKHEHB@SHNM�O@SSDQMR�� EQNL�,DLL@������ a

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

,DS� � � AD� @� QDCTBSHNM� NQCDQHMF�� 4GD� HMEDQDMBD� RXRSDL� 5� �RKC>FIFKD� @LJMIB

QFLK	� BNMRHRSR� NE� SGD� ENKKNVHMF� FKCBOBK@B� ORIBP�� VGDQD� 0 � HR� @MX� RDS� NE� QTKDR� BNM

S@HMDC� HM� � �

5 K	�/QHDMSHMF� @M�DPT@SHNM�

@=K??�V'#� ?<I�?
�#��0 �5ZR�b
 Q\	

5�	�!CCHMF� @M� DPT@SHNM@K� BNMRDPTDMBD�

� � � � �
� # 3 X P � Q Z � 0 	

5�	� 3HLOKHEXHMF�@M� DPT@SHNM�

�#�53 �� � Q�Z�0� 	*ff ff � HE�P�
0� R
X#R X R �� �Q Z � 0 	

5�	�$DKDSHMF� @� SQHUH@K� DPT@SHNM�

�#: G X P �b P�Z�0 � 	
�# � 0 	

��	� 3HLOKHEXHMF� SGD� QHFGSG@MC� RHCD�NE�@�QDVQHSD� QTKD

�#��0 �5ZR� 
 Q �\	� HE�E��� T

��	� 3HLOKHEXHMF� SGD� KDESG@MC�RHCD�NE�@� QDVQHSD� QTKD

Y# ��0�5ZR� ?\	� HE�R�fm� T�@ S� @�ONRHSHNM�MNS� @S� SGD� SNO
� > 5 Z T � � ��2 	
�#��0 �5ZR�b
 Q \	� �B� T� T� [
�UKQ	�?R
��� �� O� [

4GD� CHEEDQDMBD�VHSG� RS@MC@QC� BNLOKDSHNM� HR� SG@ S�ANSG� DPT@SHNMR� >KA�QTKDR�� @MC� MNS�

IT RS� QTKDR�� L@X� AD� TRDC� SN� FDMDQ@SD� DPT@SHNM@K� BNMRDPTDMBDR�� 4GD� HMEDQDMBD� RXR

SDL� 5� CDODMCR� NM� SGD� QDCTBSHNM� NQCDQHMF� � � � VGDQD@R� .T� G@R� ADDM� CDEHMDC� QDK@

SHUD� SN� @� DOLRKA� QDCTBSHNM� NQCDQHMF� � � � 7D�VHKK� SGDQDENQD� @RRTLD� SG@S� TME@HKHMF�

BNLOKDSHNM� HR� TRDC� HM� BNLAHM@SHNM� VHSG� @� QDCTBSHNM� NQCDQHMF� � � SG@S� B@M� AD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

DWSDMCDC� SN� @� FQNTMC� QDCTBSHNM� NQCDQHMF� � � � /QCDQHMFR� A@RDC� NM� ONKXMNLH@K�

HMSDQOQDS@SHNMR� �,@MJENQC�� ������ ����	�R@SHREX� SGHR� QDPTHQDLDMS�� &TQSGDQLNQD�� @MX�

O@QSH@K� NQCDQHMF� NM� SGD� RDS� NE� NODQ@SNQ� RXLANKR� �@� MOB@BABK@B� NQCDQHMF	�� B@M� AD�

DWSDMCDC� SN� @ �FQNTMC� QDCTBSHNM�NQCDQHMF� NM� SDQLR�AX�V@X�NE�@� OB@ROPFSB�M>QE� LOA

BOFKD� �$DQRGNVHSY�� ����	�� �)E� SGD� OQDBDCDMBD� NQCDQHMF� HR� SNS@K�� SGDM� SGD�

BNQQDRONMCHMF� QDBTQRHUD�O@SG �NQCDQHMF� HR� SNS@K�NM�FQNTMC� SDQLR�	

,DS�5�AD� SGD� HMEDQDMBD� RXRSDL�ENQ� @�FQNTMC�QDCTBSHNM� NQCDQHMF� � � � ,DS� � � AD�

@� FQNTMC� QDCTBSHNM� NQCDQHMF� BNMS@HMHMF� � � � @MC�.X� @MC� 3T� AD� SGD� RDSR� @RRNBH@SDC�

VHSG� � ��� 7D�G@UD

, DLL @� ����� 2EB� PBQ� LC� BIFJFK>QFLK� M>QQBOKP� 3T� FP� @LJM>QF?IB� TFQE� RKC>FIFKD�

@LJMIBQFLK�

,DLL @� ����� �� ABOFS>QFLK� �#���0��	�� �#�6�0�I	�� l� a� a� FK�5� FP� C>FO� OBI>QFSB� QL� 3T� >KA�

.T� FC�>KV� @OFQF@>I�M>FO� @�� A � LC�#\\:(0��� HR� @LKQ>FKBA� FK�5
�#H� �

.OLLC�� ,DS� �#���0��	�� �#�40 �W	�� a� a� a� AD� @� CDQHU@SHNM� HM� 5�� 7D� G@UD� SN� RGNV� SG@S�

VGDMDUDQ� . � HR� @� OQNNE� HM� #F�50X� SG@ S� BNMS@HMR� @� BQHSHB@K� O@SSDQM� NE� .5\� SGDM�

SGDQD� DWHRSR� @� OQNNE�. �� HM�# G �: G0G ��� G �� �F �� RTBG� SG@S�.���R.�� a� ,DS�. � AD� @�OQNNE�

HM� #X�:(0X�a� )E�. � TRDR� @ � MNMODQRHRSHMF� DPT@SHNM� NQ� QTKD�� SGDM� .���:G.� �� ENQ� RNLD�

OQNNE�. � � � 3HMBD� �
B� HR� BNMS@HMDC� HM� �
T�� VD�G@UD� . ��
T. �� a� .DWS� RTOONRD� SG@S�

. � BNMS@HMR� @� FQNTMC� OQNNE� /�� �P �
�#@LR0� R��
#-\30
�Q 	 � � VGDQD� T� � �P� �� Q �� )E� /�

HR� MNS� @� BQHSHB@K� NUDQK@O�� SGDM�� AX� SGD� #QHSHB@K� 0@HQ� ,DLL@�� SGDQD� HR� @� FQNTMC�

QDVQHSD� OQNNE� /��� �QDK@SHUD� SN� � �	� ENQ� P�� Q �� 4GTR�� /���4/ � � @MC�� AX�LNMNSNMH

BHSX�� .��4. � �� ENQ� RNLD� OQNNE�. �� �� )E� /� HR� @� BQHSHB@K� NUDQK@O�� SGDM� P�� Q � LTRS�

BNMS@HM� @M� HMRS@MBD� NE� @� BQHSHB@K� O@HQ� B�� A � NE�# <3 0 ��� "X� E@HQMDRR�� @�bA� HR� HM�

#J �� ENQ� RNLD� H �� SGTR� / ��� �P ���#HQ 	 � HR� @� OQNNE� HM� #J �� !F@HM�� VD� G@UD�

/��<S/��� �� @MC� SGDQDENQD�. ��
T. �� �� E^Q�RNLD� @OOQNOQH@SD�. ��� ^

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

4GD� BG@Q@BSDQHY@SHNM� NE� E@HQMDRR� @ANUD� B@M� AD� QDEHMDC�� 3HMBD� BQHSHB@K� O@HQR� NE�

#\\:(0�^̂ � @QD� MDDCDC� ENQ� DKHLHM@SHMF� NUDQK@OR� R� T���#30� 
� T�
��P� @MC

T� � � Q �� @MX� BQHSHB@K� O@HQ� BNLHMF� EQNL� @M� NUDQK@O� P���#�R0� R�
�#�> � Q� ENQ� VGHBG�

R� � T� NQ� Q� � R � B@M�AD� HFMNQDC�

!� 5 @LJMIBQFLK� MOL@BAROB� HR� @MX� OQNBDCTQD� SG@S� @BBDOSR� @R� HMOTS� @� RDS� NE�

DPT@SHNMR� # �� @� QDVQHSD� RXRSDL� 0 � �� @MC� @� QDCTBSHNM� NQCDQHMF� � � BNMS@HMHMF� 0 � ��

5RHMF� SGD� HMEDQDMBD� QTKDR� NE� TME@HKHMF� BNLOKDSHNM� @R� DKDLDMS@QX� BNLOTS@SHNM�

RSDOR�� HS� FDMDQ@SDR� @� CDQHU@SHNM� � #�� 0 �	�� � #40 �H	�� a� a� a� ��VGDQD�# �� HR�# �� @MC�0 �� HR�

0 � �� !�5BNLOKDSHNM� OQNBDCTQD� HR� E@HQ� HE� HS� FDMDQ@SDR� NMKX�E@HQ� CDQHU@SHNMR�� )S� B@M�

D@RHKX� AD� RDDM� EQNL�,DLL@����� SG@ S� E@HQ� CDQHU@SHNMR� B@M� AD� BNMRSQTBSDC� EQNL�@MX�

@QAHSQ@QX�O@HQ� �#G��0Z	�

."�),�'� � 
 
� *BQ� !� ?B� >� C>FO� / @LJMIBQFLK� MOL@BAROB�� # � ?B� >� PBQ� LC� BNR>

QFLKP�� 0� ?B� >� OBTOFQB� PVPQBJ�� >KA� � � ?B� >� OBAR@QFLK� LOABOFKD� QE>Q� @LKQ>FKP� 0� >KA�

@>K� ?B� BUQBKABA� QL� >� DOLRKA� OBAR@QFLK�LOABOFKD� � � CLO�# � �� 2EBK� !�� CLO� FKMRQP� # ��

0� >KA� � � � TFII� DBKBO>QB� >� ABOFS>QFLK�PR@E� QE>Q� 9#!\ �0!\	� FP� DOLRKA� !ERO@E0LPPBO�

OBI>QFSB� QL� � � �

.OLLC�� ,DS�. � AD� @MX� FQNTMC�OQNNE�HM�# J:G0 �^̂ �� "X�4GDNQDL��
� @MC�,DLL@������

SGDQD� HR� @� OQNNE� . � �� RTBG� SG@ S� @MC� . �� BNMS@HMR� MN� BQHSHB@K� O@SSDQM� NE

.X�� )E� . � � BNMS@HMR� MN� RTBG� BQHSHB@K� O@SSDQM�� SGDM� HS� LTRS� AD� @� FQNTMC� QDVQHSD�

OQNNE�� a

�
�
� �EDIJHK9J?ED � E <��7DED?97B�,;MH?J;�-OIJ;CI

7D� MDWS� STQM � SN� SGD� OQNAKDL� NE�BNMRSQTBSHMF� QDCTBDC� B@MNMHB@K� QDVQHSD� RXR

SDLR�� 2DB@KK� SG @ S� @� B@MNMHB@K� QDVQHSD� RXRSDL� 0� HR� QDCTBDC� HE�� ENQ� DUDQX� QDVQHSD�

QTKD� � f�Q� HM� 0 � � SGD� SDQL � Q� HR� HQQDCTBHAKD� HM� 0� @MC� '� HR� HQQDCTBHAKD� HM

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

0� X ' �
O�Z�� !MX� SVN� QDCTBDC� B@MNMHB@K� RXRSDLR� 0 � @MC� 0��� SG@S� @QD� BNMS@HMDC�

HM� SGD� R@LD� QDCTBSHNM� NQCDQHMF� @QD� HCDMSHB@K� TO� SN� QDM@LHMF� NE� U@QH@AKDRf�

OQNUHCDC�� NE� BNTQRD�� SG@ S� SGD� BNMFQTDMBD� QDK@SHNMR� @MC� ��0F� @QD� SGD� R@LD�

�D�F��-DSHUHDQ�� ����	�

,DS� 0 � AD� @� QDCTBDC� B@MNMHB@K� RXRSDL� @MC� � � AD� @� QDCTBSHNM� NQCDQHMF� BNM

S@HMHMF�0 � �� )E�'�f�Q� HR� @� QTKD� HM�0 ��� SGDM� @KK� OQNODQ�RTASDQLR�NE� '� @MC� @KK� SDQLR� NE�

VGHBG� �� HR� @�OQNODQ� HMRS@MBD� @QD� HQQDCTBHAKD� HM�0 � �� !�SDQL� Q� HR� HQQDCTBHAKD� HM� *�� HE�

@MC� NMKX� HE� HS� HR� LHMHL@K� VHSG� QDRODBS� SN� � � HM� HSR� BNMFQTDMBD� BK@RR�� %UDQX�

BNMFQTDMBD� BK@RR� BNMS@HMR� DW@BSKX� NMD� HQQDCTBHAKD� �LHMHL@K	� SDQL�� 4GD� RXRSDLR�

BNMRSQTBSDC� AX� BNLOKDSHNM� MDDC� MNS� AD� QDCTBDC�� HM� FDMDQ@K�� 7D� L@X� DMENQBD�

CDKDSHNM�NE� QDCTMC@MS� QDVQHSD� QTKDR�AX� HLONRHMF� @�RSQNMFDQ�E@HQMDRR� QDPTHQDLDMS�

$ DEHM HSHNM � � 
 
� !� CDQHU@SHNM� �#���0 �	�� � #<0 F 	 � � l� a� a� HM� 5� HR� C>FO� CLO�

PFJMIFCF@>QFLK�HE� �@	� @KK� BQHSHB@K�O@HQR� NE�#\\:(0���� @QD� BNMS@HMDC� HM� 5
�#H� �� �A	�0���� HR�

QDCTBDC�� �B	� VGDMDUDQ� R � S � HR� BNMS@HMDC� HM� #\\�� SGDM� T� @MC� S� @QD� HMBNLO@Q@AKD�

VHSG� QDRODBS� SN� � � @MC� HQQDCTBHAKD� HM�0����

."�),�'� � 
� 
� *BQ� 0� ?B� >� OBAR@BA� @>KLKF@>I�PVPQBJ� CLO�# �� � � ?B� >� OBAR@QFLK�

LOABOFKD� @LKQ>FKFKD� 0� �� >KA� !� ?B� >� 5 @LJMIBQFLK� MOL@BAROB� QE>Q� FP� C>FO� CLO�

PFJMIFCF@>QFLK�� ' C � � � B@M� ?B� BUQBKABA� QL� @� DOLRKA� OBAR@QFLK� LOABOFKD� CLO� # �� QEBK�

!� TFII� DBKBO>QB� >� ABOFS>QFLK� CLO� FKMRQP� #� >KA� � �� PR@E� QE>Q�#\\b�?� >KA�0�^̂ � >KA�

0� >OB� QEB� P>JB� RM� QL� OBK>JFKD� LC�S>OF>?IBP�

.OLLC�� ,DS� 0� AD� @� QDCTBDC� B@MNMHB@K� RXRSDL� ENQ�# �� @MC� � � AD� @� FQNTMC� QDCTB

SHNM� NQCDQHMF� ENQ� #� BNMS@HMHMF� � � � "X� Q� VD� CDMNSD� SGD� RJNKDLHYDC� UDQRHNM� NE� @�

SDQL � Q �� 4GD� RDS� 0 � BNMRHRSR� NE� @KK� QTKDR� ��b�O� �� VGDQD� ��f
O� HR� HM� 0� �� 7D� DWSDMC�

SGD� NQCDQHMF� � � SN� SDQLR� BNMS@HMHMF� 3JNKDL� BNMRS@MSR� NE�0 � AX� CDEHMHMF�� P6��Q� FC�

>KA� LKIV� F C �BFQEBO� P� Q R � LO� P�R� Q �S � >KA�P� � I� Q ��VGDQD� S �L@OR� @KK� �MDV	� 3JNKDL

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

BNMRS@MS� SN� RNLD� �EHWDC	� BNMRS@MS� @� NE�0 � @MC� � �� HR� @M� @QAHSQ@QX� FQNTMC� QDCTB

SHNM� NQCDQHMF�� !� SDQL� Q� HR� HQQDCTBHAKD� HM� 0 � HE� @MC� NMKX� HE� Q� HR�� 4ATR�� Q� HR�

LHMHL@K�VHSG� QDRODBS� SN� � � HE�@MC�NMKX� Q� HR�

.NV� KDS� X#��0 �	�� �# 40 �* � � a� l� l� AD� SGD� CDQHU@SHNM�FDMDQ@SDC�AX� ! � ENQ� HMOTSR�

# � @MC� � � � H�D�� # /� # � @MC� E�N� � �� @M�>� KD7 eQ� AD� @� QTKD� HM�0 � �� 7D�VHKK� OQNUD��

AX� HMCTBSHNM� NM� �
T�� SG @ S� SGDQD� HR� @� FQNTMC� QDVQHSD� OQNNE� NE� ��� �Q� VGDQDHM� SGD�

EHQRS� RSDO� HR� @� QDVQHSD� RSDO�� 3HMBD� '�� � � HR�U@KHC� HM� # �� AX� 4GDNQDL������ SGDQD� HR� @�

FQNTMC� QDVQHSD� OQNNE� .�� � I �� R S � �� �� � � � RK=S �	 � HM� #�^^5H�� H�D�

���� a� 
� a� � � ��� a� a� a� ��� Q��� 3HMBD� Q� HR� LHMHL@K�� VD� @BST@KKX� G@UD� '�8�� a� a� a� � �� �

3HMBD� @KK� OQNODQ� RTASDQLR� NE� '� @QD� LHMHL@K�� SGD� EHQRS� RSDO� HM� . � HR� AX� @OOKHB@SHNM�

NE� @M� DPT@SHNM� R � S � HM� #<30 � @S� SGD� QLM�� SG@S� HR�� �� HR� R�>�� )E� �� HR� @M� HMRS@MBD�

NE� T��� RN� HR� � � � )E��� VDQD� @�OQNODQ� HMRS@MBD�� SGDM� T� VNTKC�AD�LHMHL@K�� 4GHR�VNTKC�

HLOKX� S� ��R� �� VGHBG� BNMSQ@CHBSR� R�BQ��S�>�� 4GDQDENQD�� '� @MC� T� G@UD� SN� AD� SGD�

R@LD� TO� SN� QDM@LHMF� NE�U@QH@AKDR� @MC� VD�L@X� @RRTLD�VHSGNTS� KNRR� NE�FDMDQ@KHSX�

SG @ S� SGDX� @QD� HCDMSHB@K�� )M�NSGDQ�VNQCR�� SGD�RXRSDL�# �g 5��^̂ � BNMS@HMR� @M�DPT@SHNM�

��bS �

)E� �� @MC� S�� @QD� BNLO@Q@AKD�� H�D�� ��� �S �� SGDM�� AX� E@HQMDRR� ENQ� RHLOKHEHB@SHNM��

��f LTRS � AD� HM�0 �^̂ �� 4GTR�� SGD� EHQRS� RSDO� HM�. � HR� @� QDVQHSD� RSDO�� 4GHR� HR� HM� O@Q

SHBTK@Q� SQTD� HE� . � BNMRHRSR� NE� NMKX� NMD� OQNNE� RSDO�� RHMBD� SGDM� S� HR� DPT@K� SN� Q �� )E�

SGD� EHQRS� OQNNE�RSDO� HR� MNS� @� QDVQHSD� RSDO�� SGDM� '� @MC� S� LTRS� AD� HMBNLO@Q@AKD� @MC�

. � LTRS� BNMS@HM� @S� KD@RS� SVN� OQNNE�RSDOR�� 3HMBD� SGD� EHQRS� OQNNE�RSDO� @OOKHDR� @S� SGD�

SNO�� SGD� EHQRS� SVN� RSDOR� LTRS� NUDQK@O�� 4GTR� SGDQD� HR� @� BQHSHB@K� O@HQ� @�� A � NE�

# �^^50 �^̂ �� VGHBG�� AX� E@HQMDRR�� HR� BNMS@HMDC� HM� 5
�#H� �� 4GDM� SGDQD� HR� @� OQNNE� . � ��

RTBG� SG@ S� .��4. � � @MC�� BNMRDPTDMSKX�� @KRN� @� FQNTMC� QDVQHSD� OQNNE� . � � VHSG�

. �����: G. ���� "X� SGD� HMCTBSHNM� GXONSGDRHR�� RNLD� FQNTMC� QDVQHSD� OQNNE� NE� '�� � �

ADFHMR� VHSG� @� QDVQHSD� RSDO�� !R� VD� G@UD� RGNVM� @ANUD�� SGHR� HLOKHDR� SG@S� 0 �h

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

BNMS@HMR� @�QTKD� ��
S��

3HMBD�0 �^̂ � BNMS@HMR� @� QTKD� '�f HM� H��^̂ �� ENQ�DUDQX� KDESG@MC�RHCD� '� NE�@� QTKD� HM�

0 � �� @MX� SDQL� QDCTBHAKD� HM� 0 � HR� QDCTBHAKD� HM� 0 �^̂ �� 4GHR� HLOKHDR� SG @ S� _ K^^��� @MC��

RHMBD�0 �g �HR� QDCTBDC�� SG@ S�0�\\�0� �� a

4GDQD� @QD� QDCTBSHNM� NQCDQHMFR� SG@S� B@M� MNS� AD� DWSDMCDC� SN� @� FQNTMC� QDCTB

SHNM� NQCDQHMF�� 5MENQSTM@SDKX�� SGDRD� @KRN� HMBKTCD� QDCTBSHNM� NQCDQHMFR� HMCTBDC� AX� @�

B@MNMHB@K� QDCTBDC� QDVQHSD� RXRSDL�� &NQ� DW@LOKD�� SGD� QDVQHSD� RXRSDL�

H�� � Z � � XEXU 		� �� ���W�		�� D��S��Y�		����XH�� H 		�� E�>	 �@ � � Hi�@ 	 e B \ � HR� B@MNMHB@K�

@MC� QDCTBDC�� !MX�FQNTMC� QDCTBSHNM� NQCDQHMF� ENQ�0 � LTRS� BNMS@HM� E��>�	 � F ��>�	� NQ�

H� � > 	�E � > 	 � � )E� E � > 	� F � > 	 � � SGDM�� AX� LNMNSNMHBHSX�� D��E�� > 	 	�D��F��>		�� ATS�

EQNL� SGD� RDBNMC� QTKD� HM� 0� VD� HMEDQ�� AX� RS@AHKHSX�� D��F��@�	 	�D ��E��@�		�� !� RHLHK@Q�

BNMSQ@CHBSHNM�B@M�AD�CDQHUDC� EQNL�SGD� @RRTLOSHNM� F��>�	� E ��>�	�

7D� VHKK� MDWS� CDRBQHAD� @� BK@RR� NE� QDVQHSD� RXRSDLR� SG@ S� @QD� BNMS@HMDC� HM� @�

FQNTMC� QDCTBSHNM� NQCDQHMF�� !� OBAR@QFLK� PBNRBK@B� �NE� KDMFSG� M�	� HR� @MX� RDPTDMBD�

Q �
0� Q� �� [
0� <Kc� & 0 � HR� EHMHSD� @MC� SDQLHM@SHMF�� SGDM� �AX� +NMHFjR

,DLL@	� SGDQD� @QD�NMKX� EHMHSDKX�L@MX� QDCTBSHNM� RDPTDMBDR� EQNL�@MX�FHUDM� SDQL� Q ��

!� QDCTBSHNM� RDPTDMBD� HR� B@KKDC� FKKBOJLPQ� HE�� ENQ� ��� �F���K �� SGD� QDCTBSHNM� RSDO�

@OOKHDR� @S� @� ONRHSHNM� O��� VGDQD� D@BG� OQNODQ� RTASDQL� NE� QF =I� M F� HR�

HQQDCTBHAKD� HM� H�� �� )E�0 � HR� EHMHSD� @MC� QDCTBDC�� SGDM�VD� CDMNSD� AX� ' � Q 	 � SGD� KDMFSG�

NE� SGD� RGNQSDRS� HMMDQLNRS� QDCTBSHNM� RDPTDMBD� EQNL� Q� SN� HSR� MNQL@K� ENQL� Q ��� @MC�

CDEHMD� SGD� NQCDQHMF� AX�� P� � 0�Q� FC� >KA� LKIV� FC�P�

0 Q� >KA� BFQEBO� ' � P 	 � ' � Q 	

LO� ' �� P 	 � ' ��Q 	 � >KA� P� � � Q �� VGDQD� � � HR� SGD� TRT@K� gFQD@SDQSG@Mh� QDK@SHNM� NM� SGD�

M@STQ@K� MTLADQR� @MC� � � HR� @MX�FQNTMC� QDCTBSHNM� NQCDQHMF� ENQ�0� �

,DLL @������ 2EB� LOABOFKD� � �0� FP�JLKLQLKF@� >KA�@LKQ>FKP�0� �

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

.OLLC�� 3HMBD� 0 � HR� QDCTBDC�� VD� G@UD� � � � 	 � � � @MC� ) � Q 	 � ��� ENQ� @MX� QTKD� I b
O� HM�

0� �� 4GDQDENQD�� � �>� BNMS@HMR� 0��� .NV� RTOONRD� SG@S� P� � �C > Q �� @MC� KDS� P �� AD� SGD�

MNQL@K� ENQL� NE� R� @MC� Q� J� 0� �� !MX� RGNQSDRS� HMMDQLNRS� QDCTBSHNM� RDPTDMBDR� NE�

R� ;R�=� B@M� AD� QD@QQ@MFDC� RN� SG@S� R� HR� QDCTBDC� SN� P �� ADENQD�@MX�NSGDQ� QDVQHSD� RSDOR�

@QD� @OOKHDC�� )M� NSGDQ� VNQCR�� T� ;R�=fm��T� ;R � � =f 5� �� HR� @� RGNQSDRS� HMMDQLNRS�

RDPTDMBD�� 3HMBD� SGD� BNQQDRONMCHMF� HMMDQLNRS� RDPTDMBD� T; H =f ; R � =f HR�

RGNQSDQ��VD�G@UD� R� ;R�Z��O �T� ;_�=�� a

4GD� NQCDQHMF� HR� MNS� RS@AKD� TMCDQ� RTARSHSTSHNM�� &NQ� DW@LOKD�� HE� 0 � HR�

Z � � �U�	 < � ��U��U�� U 	�� >  
 ? Z Z� SGDM� � � �U�	 ��D��U��U�� U 	�� ATS� � � �@�	 � �I �D��>� �>��>�	�

02/0/3)4)/.� ����� *BQ� 0� ?B� >� OBAR@BA� @>KLKF@>I� PVPQBJ� TEBOBFK� KL� FKPQ>K@B�

LC� >� OFDEQE>KA� PFAB� FP� OBAR@F?IB� >KA� KL� S>OF>?IB� >MMB>OP� JLOB� LCQBK� FK� >� OFDEQ�

E>KA� PFAB� QE>K� FK� QEB� OBPMB@QFSB� IBCQE>KA� PFAB�� 2EBK� 0� FP� @LKQ>FKBA� FK� PLJB�

DOLRKA� OBAR@QFLK� LOABOFKD�

.OLLC�� ,DS� � � AD� SGD� SQ@MRHSHUD� BKNRTQD� NE� SGD� TMHNM� NE� SGD� QDCTBSHNM� NQCDQHMF�

fm��� HMCTBDC� AX� 0 � @MC� SGD� QDRSQHBSHNM� NE� � �>� SN� FQNTMC� SDQLR�� 4GHR� NQCDQHMF� HR�

NAUHNTRKX� RS@AKD� @MC� LNMNSNMHB�� &NQ� VDKKENTMCDCMDRR�VD� OQNUD� SG @ S� SGD� QDRSQHB

SHNM� NE� SN� FQNTMC� SDQLR� HR� BNMS@HMDC� HM� � > � � )S� RTEEHBDR� SN� RGNV� SG@ S�

'�L� ���O�L�� ENQ� DUDQX� QTKD� '�f�Q� HM� 0 � @MC� DUDQX� FQNTMC� RTARSHSTSHNM�>�� ,DS�BQ� AD� @�

FQNTMC� RTARSHSTSHNM�� )SR� MNQL@KHYDC� UDQRHNM� N�� @RRHFMR� SN� D@BG� U@QH@AKD� U� SGD�

MNQL@K� ENQL� NE�U�>�� 3HMBD� MN�U@QH@AKD� @OOD@QR�LNQD�NESDM� HM� @� QHFGSG@MC�RHCD�NE�

@� QTKD� SG@M� HM� SGD� BNQQDRONMCHMF� KDESG@MC� RHCD�� MN� RGNQSDRS� HMMDQLNRS� QDCTBSHNM�

RDPTDMBD� Q�>f
a�CQ� �̂ �̂ �̂ b O�Ld� B@M� AD� KNMFDQ� SG@M� @� RGNQSDRS� HMMDQLNRS� RDPTDMBD�

��>f
l�CQ� l� a� a�b�CQ� '�@A� �� 4GD� SDQL� Q�N�� HR� HQQDCTBHAKD�� AX� @RRTLOSHNM�� VGDQD@R� '�Ld� HR�

QDCTBHAKD�� 4GTR�� ����L 	� ' � O �>	�VGHBG� HLOKHDR� '�> � < �O�L�� a

&NQ� @QAHSQ@QX� B@MNMHB@K� RXRSDLR�VD� G@UD� SGD� ENKKNVHMF� QDRTKS�

, ;F HE:K 9;: � M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

."�),�'� � 
� 
� *BQ� 0� ?B� >� OBAR@BA� @>KLKF@>I� PVPQBJ� CLO� # � >KA� � � ?B� >KV�

OBAR@QFLK� LOABOFKD� @LKQ>FKBA� FK� � >��� 2EBK� >KV� C>FO�5 @LJMIBQFLK�MOL@BAROB� TFII�

DBKBO>QB� >� ABOFS>QFLK�PR@E� QE>Q�0 � FP� @LKQ>FKBA� FK�#\\:(0���

.OLLC�� ,DS� � � AD� SGD� TMHNM� NE� � � @MC� SGD� QDRSQHBSHNM� NE� � � SN� FQNTMC� SDQLR��

4GHR� NQCDQHMF� HR� @� FQNTMC� QDCTBSHNM� NQCDQHMF�� ,DS� ��b
O� AD� @� QTKD� HM� 0� �� 7D�

RGNV� SG @ S� @MX�OQNNE�. � NE� ��� �Q� HM�# J:G0 ���� BNMRHRSR� NE�@�RHMFKD� RSDO� NMKX�� NQ� NSG

DQVHRD� B@M� AD� RHLOKHEHDC� VHSG� QDRODBS� SN� � �B �� 4GD� @RRDQSHNM� SGDM� ENKKNVR� AX�

HMCTBSHNM� NM� � �B �� 7D� L@X� @RRTLD� SG @ S� . � HR� @� �FQNTMC	� OQNNE�

�'�� R S � �� �� � RK=S O�	�� VGDQDHM� ��� � a� a� a� � ��� � 4GD� EHQRS�OQNNE�RSDO� HR� AX�@OOKHB@SHNM�

NE� @M�DPT@SHNM� T � e � @ S� SGD� SNO�� H�D�� I b R>� � #NMRDPTDMSKX�� '� HR� @M� HMRS@MBD�NE� T� ��

&HQRS� RTOONRD� SG@ S� * � T 	 � ) � U 	 � � �4GHR� VD� G@UD� HM� O@QSHBTK@Q� HE� T � U � 	 � )E�

' ��R�	 � � � S � 	 � � � � SGDM� ANSG� R� @MC� S� VNTKC� AD� HQQDCTBHAKD� HM�0 � �� VGHBG� HR� HLONRRH

AKD�� 4GTR� � �d 	� � �� VGHBG� HLOKHDR� SG@ S� T� @MC� '� @QD� QDCTBHAKD� AX� RNLD� QTKD�

� � �b
O��� HM� 0 � �� 3HMBD� 0 � HR� QDCTBDC�� �� @MC� '� � LTRS� AD� HCDMSHB@K�� 4GTR�� T� HR� SGD�

R@LD� @R� '� @MC� S� SGD� R@LD� @R� Q �� TO� SN� QDM@LHMF� NE� U@QH@AKDR�� )M� NSGDQ� VNQCR��

#�[:(0�]� BNMS@HMR� �@� U@QH@MS� NE	� SGD� DPT@SHNM� I b O � � /M� SGD� NSGDQ� G@MC�� HE�

� � d 	 � � � �T�	�� SGDM� S� HR� QDCTBHAKD� HM� 0� �� 4GDQDENQD� 0 � LTRS� BNMS@HM� @ S� KD@RS� SVN�

OQNNE�RSDOR�� NE�VGHBG� SGD� EHQRS� SVN�LTRS� NUDQK@O�� 4GDM� 0 � B@M� AD� RHLOKHEHDC� VHSG�

QDRODBS� SN� � �B� a

�
�
� , ;<KJ7J?ED7B�.>;EH;C �*HEL?D=� ?D��GK7J?ED7B�.>;EH?;I

#NLOKDSHNM� OQNBDCTQDR� G@UD� ADDM� OQHL@QHKX� TRDC� ENQ� BNMRSQTBSHMF� B@MNMHB@K�

QDVQHSD� RXRSDLR�� (TDS� �����	� RTFFDRSDC� SGD� TRD� NE� BNLOKDSHNM� ENQ� SGDNQDL� OQNU

HMF� HM� DPT@SHNM@K� SGDNQHDR�� @MC� OQNUDC� SG @ S� RS@MC@QC�BNLOKDSHNM� HR� @�RDLHCDBHRHNM�

OQNBDCTQD� ENQ� U@KHCHSX� HM� OTQDKX� DPT@SHNM@K� SGDNQHDR�� HM� B@RDR� VGDQD� HS� CNDR� MNS�

E@HK�� 7D� VHKK� OQNUD� SG@ S� TME@HKHMF� BNLOKDSHNM� HR� @� QDETS@SHNM@KKX� BNLOKDSD� OQNNE

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

LDSGNC�ENQ�DPT@SHNM@K� SGDNQHDR�

,DS� _ � AD� @ � RDS� NE� DPT@SHNMR� @MC� P�� Q � AD� @M� DPT@SHNM�� ,DS� #
 � AD� SGD� RDS�

#�3XBN�XU��U�	b QORB��� BN��R�� Q 	b C>IPB � \�� VGDQD� QORB� @MC� C>IPB� @QD� MDV� BNM

RS@MSR�� BN� HR� @� MDV� AHM@QX� NODQ@SNQ�� @MC� R�� @MC� Q� @QD� RJNKDLHYDC� UDQRHNMR� NE� P�

@MC� Q �� QDRODBSHUDKX�� 4GD� DPT@SHNM� P�� Q � HR� U@KHC� HM�# � HE�@MC� NMKX� HE� QORB� � � �>IPB�

HR� U@KHC� HM� # �
�� 4GD� HMEDQDMBD� RXRSDL� 5� HR� OBCRQ>QFLK>IIV� @LJMIBQB� HM� SGD� RDMRD�

SG @ S� @� QDETS@SHNM� QORB�� � >IPB� B@M� AD� CDQHUDC� HM� 5� EQNL� # �
�� VGDMDUDQ� P�� Q � HR�

U@KHC� HM�# �

4(%/2%-� ����� *BQ� !� ?B� >� C>FO� 4@LJMIBQFLK� MOL@BAROB�� # � ?B� >� PBQ� LC� BNR>

QFLKP�� >KA� � � ?B� >� OBAR@QFLK� LOABOFKD� QE>Q� @>K� ?B� BUQBKABA� QL� >� DOLRKA� OBAR@QFLK�

LOABOFKD� CLO� # �� ' C � P�� Q � FP� S>IFA� FK� # �� QEBK� !� TFII� DBKBO>QB� >� OBCRQ>QFLK�

QORB� � �� �>IPB� CLO� FKMRQP�# �
� >KA�� �

.OLLC�� 7D� EHQRS� RGNV� SG@S� SGD� QDCTBSHNM�NQCDQHMF� � � B@M�AD� DWSDMCDC� SN� @�FQNTMC�

QDCTBSHNM� NQCDQHMF� ENQ� #
�� "X� @RRTLOSHNM�� � � B@M� AD� DWSDMCDC� SN� @� FQNTMC�

QDCTBSHNM� NQCDQHMF� ENQ� # �� 7D� CDMNSD� SGHR� DWSDMRHNM� AX� � � � SNN�� @MC� @RRTLD��

VHSGNTS� KNRR� NE�FDMDQ@KHSX�� SG@ S� HS� HR� @KRN� CDEHMDC� NM� SDQLR� BNMS@HMHMF�3JNKDL� BNM

RS@MSR� NE� R� @MC� Q �� 7D� SGDM� DWSDMC� � � SN� @M� NQCDQHMF�� � AX�CDEHMHMF�� ENQ� @KK

SDQLR� P� �� Q �� T �� @MC� S� MNS� BNMS@HMHMF� SGD�RXLANKR� BN� �� NQ� QORB� �� NQ� � �>IPB� �

�@	� BN��R��H�	� �T�� � QORB� � � � �>IPB� �� @MC

�A	� BN��P� �Q�	� � BN��T��S�	� HE�@MC� NMKX� HE�ZR��Q� \>�ZT��S� \�

.NV�� � � HR� @� FQNTMC� QDCTBSHNM� NQCDQHMF� ENQ� #
�� 3HMBD� QORB� � �C>IPB� HR� U@KHC� HM�

# � �� SGDQD� HR�� AX� 4GDNQDL� ����� @� FQNTMC� QDVQHSD� OQNNE� QDK@SHUD� SN� � � NE�

QORB� � �C �>IPB� HM� H���52��� ENQ� RNLD� F �� 3HMBD� MN� SDQL � HR� RL@KKDQ� SG@M� QORB� NQ�

C �>IPB� �� SGHR� OQNNE� B@M� NMKX� AD� NE� SGD� ENQL� QORB���#F:G0F�C �><PB� �� VGHBG� HLOKHDR� SG@ S�

SGD� DPT@SHNM� QORB� � �� �>IPB� HR� BNMS@HMDC� HM� ����52��a� a

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H�H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

% W@L O KD �� �� �� �*��(RH@MF	�� 3TOONRD�# � BNMRHRSR� NE

W � X � � � W � W
�W�X �	�Y� � � �W��W�	V
�W��X �	 V � � � U

4N� OQNUD� SG @ S� �W� X �	�Y�� W � HR� @M� DPT@SHNM@K� BNMRDPTDMBD�NE�# �� VD�CDQHUD� @� QDET

S@ SHNM � EQNL� #� �� VGDQD� #
� HR� # � OKTR� SGD� DPT@SHNMR� BN��W��W 	fSQTD� @MC�

BN���>�? �	�B� �>�	 � �� �>IPB� �� &NQ� NQHDMSHMF� DPT@SHNMR�VD� TRD� SGD� QDBTQRHUD� O@SG� NQC

DQHMF� �RDD� MDWS� BG@OSDQ	� BNQQDRONMCHMF� SN� @� OQDBDCDMBD� NQCDQHMF� HM� VGHBG�  � HR�

RL@KKDQ� SG@M� � �� )M� SGHR� NQCDQHMF� SGD� RDBNMC� @MC� SGHQC� DPT@SHNM� HM�# � @QD� NQHDMS�

@AKD�

�W�X �	�W� �W��W�	 V
�W � X 	 X � �� W

4GD� EHQRS� QTKD� @MC� SGD� QDL@HMHMF� DPT@SHNM� NE� # � OQNCTBD� @� BQHSHB@K� O@HQ�

�W��W�G V �f�W�X �	��W�X �	�� VGHBG� B@M� AD� RHLOKHEHDC� SN� �W��W�	X�� �W �	�W�X �		X���

4GHR� MDV� DPT@SHNM� @MC� SGD� RDBNMC� QTKD� XHDKC� @� BQHSHB@K� O@HQ� W�� �W ���W�X �	 	 X ��

VGHBG� B@M� AD� STQMDC� HMSN� @� QTKD�� @MC� SGDM� TRDC� ENQ� RHLOKHEXHMF� SGD� NQHFHM@K� DPT@

SHNM� SN � �W��W �	X�bU� �� 7D� NAS@HM� @� MDV� QTKD� �W��W�	X �f�W� SG@S� B@M� AD� TRDC� SN�

RHLOKHEX� BN���>��B� 	?� �>�	 � � �>IPB� SN� BN��>��>�	 � �� >IPB� �� 4GD� BQHSHB@K� O@HQ� NE� SGHR�

DPT@SHNM�VHSG� BN� �@� �>�	�QORB � HR� @� QDETS@SHNM� QORB� � �� �>IPB� �

5ME@HKHMF� BNLOKDSHNM� HR� QDETS@SHNM@KKX� BNLOKDSD� VGDM� TRDC� VHSG� @� QDCTBSHNM�

NQCDQHMF� SG @ S� HR� BNMS@HMDC� HM� RNLD� FQNTMC� QDCTBSHNM� NQCDQHMF�� !� BNQNKK@QX� NE�

4GDNQDL� ���� HR� SGD� QDETS@SHNM� BNLOKDSDMDRR� NE� O@Q@LNCTK@SHNM�� RHMBD� SGD� K@SSDQ�

DRRDMSH@KKX� BNQQDRONMCR� SN� TME@HKHMF� BNLOKDSHNM� VHSG� SGD� gDLOSXh� NQCDQHMF�� 4GD�

@CU@MS@FDR� NE� TRHMF� @� MNMSQHUH@K� NQCDQHMF�� @R� BNLO@QDC� SN� O@Q@LNCTK@SHNM�� @QD�

SG @ S� �@	� DPT@SHNMR� L@X� AD� STQMDC� HMSN� QTKDR� @MC� TRDC� ENQ� RHLOKHEHB@SHNM�� @MC� �A	�

DPT@SHNM@K� BNMRDPTDMBDR� EQNL� QTKDR� @QD� QDRSQHBSDC� SN � SGNRD� NAS@HMDC� AX� NUDQK@O

OHMF� KDESG@MC� RHCDR�� 4GD� RXRSDL@SHB� TRD� NE� QDVQHSHMF� L@X� SGTR� BNMRHCDQ@AKX

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

QDCTBD� SGD� RD@QBG� RO@BD� NE� @� OQNNE�OQNBDCTQD�� VHSGNTS� CDRSQNXHMF� QDETS@SHNM� BNL

OKDSDMDRR�

4GNTFG� SGD� ONVDQ� NE� RHLOKHEHB@SHNM� HR� TMCHROTSDC�� QDVQHSD� SDBGMHPTDR� G@UD�

MNS� XDS� ADDM� VHCDKX� DLOKNXDC� HM� �EHQRSNQCDQ	� SGDNQDL� OQNUHMF� VHSG� DPT@KHSX��

&HQRS� @SSDLOSR� @S� HMSDFQ@SHMF� QDRNKTSHNM� @MC� RHLOKHEHB@SHNM� AX� QDVQHSHMF� VDQD�

L@CD� AX� "QNVM� �����	� @MC� ,@MJENQC� �����	�� 0DSDQRNM� �����	� OQNUDC� BNLOKDSD

MDRR� NE� @M� HMEDQDMBD� RXRSDL� BNLAHMHMF� QDRNKTSHNM�� O@Q@LNCTK@SHNM�� @MC�

RHLOKHEHB@SHNM�VHSG� QDRODBS� SN� NQCDQHMFR� HRNLNQOGHB� SN�#*� NM� FQNTMC� SDQLR�� (RH@MF�

@MC� 2TRHMNVHSBG� �����@	� RGNV� SG@S� NQHDMSDC� O@Q@LNCTK@SHNM�� @M� HMEDQDMBD� QTKD�

RHLHK@Q� SN� #�� HM� SG@ S� HS� DWBKTCDR� O@Q@LNCTK@MSR� NAS@HMDC� AX� QDOK@BHMF� @� SDQL� AX�

@� LNQD� BNLOKDW� SDQL�� HR� BNLOKDSD� ENQ� U@QHNTR� QDRNKTSHNM� RSQ@SDFHDR�� (RH@MF� @MC�

2TRHMNVHSBG� �����A	� TRD� RDL@MSHB� SQDDR� SN� DRS@AKHRG� SGD� QDETS@SHNM� BNLOKDSDMDRR�

NE� @M� TME@HKHMF� BNLOKDSHNM� LDSGNC� SG@S� DWSDMCR� A@RHB� BNLOKDSHNM�� ATS� CNDR� MNS�

HMBKTCD�@MX� NE�SGD�RHLOKHEHB@SHNM� QTKDR�NE�RS@MC@QC� BNLOKDSHNM�� �4GD�BNLOKDSDMDRR�

OQNNE� B@M� AD� FDMDQ@KHYDC� SN� BNUDQ� RHLOKHEHB@SHNM�� *�� (RH@MF�� ODQRNM@K� BNLLTMHB@

SHNM�	� )LOKDLDMS@SHNMR� NE� BNLOKDSHNM� VHSGNTS� E@HKTQD� G@UD� ADDM� QDONQSDC� AX�(RH

@MF� @MC�2TRHMNVHSBG� �����A	� @MC�/GRTF@�@MC� 3@J@H� �����	�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

�"�*.�, � ��

.,�(- ),'�.#)( �),��,#(!-

!� QDVQHSD� RXRSDL�0 � SG@ S� HR� #GTQBG2NRRDQ� @MC� SDQLHM@SHMF� OQNUHCDR� @� CDBH

RHNM� OQNBDCTQD� ENQ� @M� DPT@SHNM@K� SGDNQX�# � HE� HS� HR� EHMHSD�� @MC� @�RDLHCDBHRHNM� OQN

BDCTQD� HE� HS� HR� HMEHMHSD�� )M� SGD� OQDBDCHMF� BG@OSDQR�VD� G@UD� HLOKHBHSKX� @RRTLDC� SDQ

LHM@SHNM� �AX� TRHMF� QDCTBSHNM� NQCDQHMFR� ENQ� NQHDMSHMF� DPT@SHNMR	� @MC� RGNVDC� GNV�

SN� DRS@AKHRG� SGD� #GTQBG2NRRDQ� OQNODQSX�� )M� SGHR� BG@OSDQ�� VD� VHKK� CD@K� VHSG� SGD�

OQNAKDL�NE��NQCDQHMFR� ENQ	� SDQLHM@SHNM� HM�LNQD�CDS@HK�

7GHKD� SDQLHM@SHNM� NE� QDVQHSD� RXRSDLR� HR� TMCDBHC@AKD�� HM� FDMDQ@K� �D�F�� (TDS�

@MC� ,@MJENQC�� ����	�� @� MTLADQ� NE� SDBGMHPTDR� G@UD� ADDM� CDUDKNODC� SN� OQNUD� SDQ

LHM@SHNM� NE� RODBHEHB� QDVQHSD� RXRSDLR�� @LNMF� SGDL� SGD� +MTSG"DMCHW� NQCDQHMF�

�+MTSG� @MC� "DMCHW�� ����	�� LNMNSNMHB� HMSDQOQDS@SHNMR� �-@MM@� @MC� .DRR�� ����	��

ONKXMNLH@K� HMSDQOQDS@SHNMR� �,@MJENQC�� ������ ����	�� O@SG� NE� RTASDQLR� NQCDQHMF�

�0K@HRSDC�� ����	�� QDBTQRHUD� O@SG� NQCDQHMF� �$DQRGNVHSY�� ����	�� KDWHBNFQ@OGHB� @MC�

RDL@MSHB� O@SG � NQCDQHMF� �+@LHM� @MC� ,DUX�� ����	�� QDBTQRHUD� CDBNLONRHSHNM� NQCDQ

HMF� �,DRB@MMD�� ����	�� @MC� @RRNBH@SHUD� O@SG� NQCDQHMF� �"@BGL@HQ� @MC� 0K@HRSDC��

����	�� &NQ� @� RTQUDX�� VHSG� @M� DWSDMRHUD� KHRS� NE� QDEDQDMBDR�� RDD�$DQRGNVHSY� �����A	��

7D� VHKK� CDRBQHAD� SDQLHM@SHNM� LDSGNCR� SG@ S� @QD� A@RDC� NM� SQ@MRENQL@SHNM� SDBG

MHPTDR�� @MC� HM� O@QSHBTK@Q� NTSKHMD� SGD� CDRHFM� NE� QDCTBSHNM� NQCDQHMFR� ENQ� QDVQHSHMF�

LNCTKN�@� BNMFQTDMBD�

, ;F HE:K 9;: �M ?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

�

� .H7DI<EHC7J?ED

!�QDVQHSD� RXRSDL�HR� SDQLHM@SHMF� HE� @MC� NMKX� HE� HS� HR� BNMS@HMDC� HM� RNLD� QDCTB

SHNM� NQCDQHMF�� 4GTR�� LNRS� LDSGNCR� ENQ� OQNUHMF� SDQLHM@SHNM� BNMRHRS� NE� EHMCHMF� NQ�

BNMRSQTBSHMF� @M� @OOQNOQH@SD� QDCTBSHNM� NQCDQHMF�� )S� HR� EQDPTDMSKX� BNMUDMHDMS� SN�

RDO@Q@SD� @� QDCTBSHNM� NQCDQHMF� � � HMSN� SVN� O@QSR�� @� gSDQLHM@SHNM� ETMBSHNMh� 2� SG@ S�

L@OR� SDQLR� HM� 4� SN� @� RDS�7�� @MC� @� gRS@MC@QCh�VDKKENTMCDC� NQCDQHMF� � � NM�7��

)M� SGHR� RDBSHNM�� VD� VHKK� BNMRHCDQ� RODBHEHB� SDQLHM@SHNM� ETMBSHNMR�� B@KKDC� QO>KPCLOJP��

SG @ S�L@O� SDQLR� SN� SDQLR� @MC� B@M� AD� QDOQDRDMSDC�AX�B@MNMHB@K� QDVQHSD� RXRSDLR�

4GD� SDQLHM@SHNM� ETMBSHNM� CDRBQHADC� AX�@� B@MNMHB@K�RXRSDL� 2 � L@OR� @� SDQL� Q�

SN � HSR� �TMHPTD	� MNQL@K� ENQL� Q � � HM� 2 �� 4GD� RXRSDL�BNMRHRSHMF� NE�@KK� QTKDR� Q�f �� HR�

CDMNSDC� AX� 2 ��� 7D� @KRN� @RRTLD� SG@S� SGD� NQCDQHMF� � � HR� @� QDCTBSHNM� NQCDQHMF��

@MC� SGTR� B@M� AD� BG@Q@BSDQHYDC� AX� RNLD� �ONRRHAKX� HMEHMHSD	� QDVQHSD� RXRSDL� 1 �� 7D�

VHKK� CDQHUD� RTEEHBHDMS� BNMCHSHNMR� ENQ� SGD� BNLAHM@SHNM� NE� 1 � @MC� 2 � SN� AD� @� QDCTB

SHNM� NQCDQHMF�� &NQ� SGD� R@JD� NE� QD@C@AHKHSX�� VD� VHKK� TRD� SGD� RXLANKR� 0� �� 0
 � @MC�

0 ��� SN� @LAHFTNTRKX� CDMNSD� SGD� QDK@SHNMR� f @MC�  � � � � QDRODBSHUDKX�� @MC�

0 �
� SN� CDMNSD� ���� �

7D� R@X� SG@ S� SVN� QDVQHSD� RXRSDLR� 0 � @MC� 1� @LJJRQB� HE� df�0- �X�	�� HR� BNM

S@HMDC� HM� �R N� dfII�� !� RXRSDL� 0 � HR� OBAR@FKD� OBI>QFSB� QL� 1 � >KA� 2 � HE� HS� HR� BNM

S@HMDC� HM� 2 � N�1 �N��4
	��� H�D�� HE�� �XN�� IN ��f�> Q ��� ENQ�DUDQX� QTKD� � 
O� HM�0� �

."�),�'� �
 
� *BQ� 0�� 1�� >KA� 2 � ?B� OBTOFQB� PVPQBJP� PR@E� QE>Q� 2 � FP� @>KLKF@>I�� 1 �

QBOJFK>QBP�� >KA� 1� >KA� 2 : � @LJJRQB�� ' C �0 � FP� OBAR@FKD� OBI>QFSB� QL� 1 � >KA� 2�� QEBK�

0� �2

� QBOJFK>QBP�

.OLLC�� )E� 0�C � HR� MNS� SDQLHM@SHMF�� SGDM� SGDQD� HR� @M� HMEHMHSD� RDPTDMBD

>�� [
0� �� 
� [
0� ��� ��2� 5RHMF� SGD� E@BSR� SG@S� 0 � HR� QDCTBHMF�� 2 � HR

B@MNMHB@K�� @MC� 1 � @MC� 2 �� BNLLTSD�� VD� B@M� BNMRSQTBS� @M� HMEHMHSD� RDPTDMBD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

d � [ 
 1 � T � [ 
 1 � �� �� � � �

0 2 � 0 2 d 0 2 d

QDCTBHMF 2 d� 2 c

@>KLKF@FQV

QDCTBHMF 2 � � 2 �

@>KLKF@FQV

QDCTBHMF 2 c� 2 c

@>KLKF@FQV

BNLLTS@SHNM BNLLTS@SHNM

1 � 1

4GHR� BNMSQ@CHBSR� SGD� E@BS� SG@S�1 � HR� SDQLHM@SHMF�� a

�),)&&�,3� � 
 
� *BQ� 0� �� 1�� 2 �� >KA� 2 �� ?B� OBTOFQB� PVPQBJP� PR@E� QE>Q� 2 � FP�

@>KLKF@>I�� 1 � QBOJFK>QBP�� >KA�1 � >KA� 2 : � @LJJRQB�� ' C � 2 � � FP� @LKQ>FKBA� FK� 4
�
� >KA�

0� FP� OBAR@FKD� OBI>QFSB� QL�1 �>KA� 2�� QEBK�0 �� 2 � � QBOJFK>QBP�

,DS� 1 � @MC� 2 � AD� QDVQHSD� RXRSDLR�� RTBG� SG@S� 1 � SDQLHM@SDR� @MC� 2 � HR� B@MNMH

B@K�� 4GD� QO>KPCLOJ>QFLK� LOABOFKD� HR� CDEHMDC� AX�� T� � �X�S� FC� >KA� LKIV� FC�

R�b
U:\ � ��
[2�V�l� @>K� B>PFIV� ?B� PBBK� QE>Q� � � � FP� QO>KPFQFSB� >KA� FOOBCIBUFSB�

>KA� EBK@B� >� �PQOF@Q� M>OQF>I	� LOABOFKD�� 2EB� LOABOFKD� FP� TBIICLRKABA�� PFK@B� 1 � FP�

QBOJFK>QFKD�

&;CC7��

� ' C �1 � >KA� 2 : � @LJJRQB�� QEBK� FP� >�OBAR@QFLK� LOABOFKD�

.OLLC�� ,DS� � � CDMNSD� SGD� SQ@MRENQL@SHNM� NQCDQHMF� � � � � &NQ� LNMNSNMHBHSX� @MC�

RS@AHKHSX� HS� RTEEHBDR� SN� RGNV� SG@S� P� � Q � HLOKHDR� B� 4��N =�B � ;_�>;�� ENQ� @KK� SDQLR� P� �� Q ��

@MC� @ � � @MC� @KK� RTARSHSTSHNMR� >�� 3TOONRD� SG@ S� R � _ � � H�D�� R�fm�X �T�fm� �S�� a�f�2 : Q ��

4GDM�� ENQ�@MX� RTARSHSTSHNM�L� @MC� SDQL � B� ��

B� 4��L ;  
 U ! � ;TN;b�P�!� ;S�N=�fXB� 9QL; �

$DMNSHMF� AX� R � � @MC� S � � SGD� MNQL@K� ENQLR� HM� 2� NE� @� ;RN=� @MC� B� 9QL;�� VD� G@UD

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

B� ;TBQ=f�2 :R �� @M�K� @� 9S�-:
2 :4�� �� 3HMBD� 1 � @MC� 2 : � BNLLTSD�� RN� CN� 1 �� @MC� 2 I� �

4GTR�VD�G@UD� R���f ���VGHBG� HLOKHDR� @� ;R�@ =� �B� ;��L;�� ^

#NLLTS@SHNM� HR� DRRDMSH@K� ENQ� � �� � SN�AD� @�QDCTBSHNM�NQCDQHMF�� /M� SGD�NSGDQ�G@MC��

VD�G@UD

, DLL @� ����� ' C � 2 � FP� @>KLKF@>I� >KA� � X � FP� >� OBAR@QFLK� LOABOFKD� @LKQ>FKFKD� 1 ��

Q E B K 1�� >KA� 2 I � @LJJRQB�

.OLLC�� 3TOONRD� SG@ S� T��f4�B� ;R� !� 9Q�@=�� VGDQD� R�f HR� HM� 1��� &QNL� R� � �� ��

VD� L@X� HMEDQ�� AX� LNMNSNMHBHSX� @MC� RS@AHKHSX�� @� ; R @ =� X B � 9QBO;�� 4G@S� HR�� VD� G@UD�

B� ;R��=fmILT�fmRdS�dfQ � B� ;E��Q=��VGHBG� HLOKHDR� BNLLTS@SHNM�NE�1 �� @MC� 2I � � 


,DS� TR� BNMRHCDQ� RODBHEHB� SQ@MRENQLR�� &NQ� SDQLHM@SHNM� OQNNER� PVJ?LIF@�

FKQBOMOBQ>QFLKP� NE� NODQ@SNQR� @QD� NESDM� TRDETK�� 4GDRD� BNMRHRS� NE� @� RHMFKD� QDVQHSD�

QTKD� � � �U����� �� �� �� �� Ue� 	b�Q� :U S� �� �� �� �� WK�=�� VGDQD� Q� BNMS@HMR� @KK� U@QH@AKDR�

U�S � � � � � �� UK �� ATS� MNS� � � �� 3TBG� SQ@MRENQLR� @QD� B@MNMHB@K�� 4GDX�L@X� AD� TRDC�� ENQ�

HMRS@MBD�� SN� CDBK@QD� SVN�NODQ@SNQR� DPTHU@KDMS� �ENQ� SGD�OTQONRD� NE�OQNUHMF� SDQLHM@

SHNM	�� 4GD� 2 �KLOJ>IFWBA� SBOPFLK�0 2� NE�0 � BNMRHRSR� NE�@KK� QTKDR� 4�b
O��� ��VGDQD� � � �

@MC� Q �� @QD� MNQL@K� ENQLR� NE� �� @MC� Q� HM� 4 �� QDRODBSHUDKX�� ENQ� RNLD� QTKD� '��Q� HM�

0 � �

,DLL @� ����� *BQ� 0� ?B� >� OBTOFQB� PVPQBJ�� 2 � ?B� >� PVJ?LIF@� FKQBOMOBQ>QFLK�� >KA�

0 C � ?B� QEB� 2 �KLOJ>IFWBA� SBOPFLK� LC�0� �� 2EBK� 0� FP� OBAR@FKD� OBI>QFSB� QL� 0 C � >KA�

2 �� >KA�H�4�� >KA� 2 ��� @LJJRQB�

.OLLC�� "X� SGD� CDEHMHSHNM� NE�04 �� 0� HR� QDCTBHMF� QDK@SHUD� SN� 0 2� @MC� 2 �� &NQ� BNL

LTS@SHNM�� RTOONRD� SG@ S� B� ;��!2:� 0 2�!� ;Q�@;�� ENQ�RNLD� QTKD� ��f�Q� HM�0 2��� RNLD� RTARSH

STSHNM� > � @MC� RNLD� SDQL � B� �� 7D� G@UD� SN� RGNV� SG@S� T�f S � �� VGDQD� T� @MC� S� @QD�

MNQL@K� ENQLR� NE� @� ;��L:� @MC� B� ;Q���=� HM� 2 �� QDRODBSHUDKX�� ,DS� BO�� AD� SGD� gMNQL@KHYDC�

UDQRHNMh� NE� >�� H�D�� U�> � HR� SGD� MNQL@K� ENQL� NE� U�L�� �� ENQ� @KK� U@QH@AKDR� U �� @MC� KDS

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

A�: U �� �� �� �� �� W�=� AD� SGD� MNQL@K� ENQL�NE� @� ;W�=� HM� 2 �� !�MNQL@K� ENQL� NE� B� ;��L:� B@M� AD�

BNLOTSDC�@R� ENKKNVR�

B� ;�� ; �/� � =�m_�(�%��� � = � T � �

3HLHK@QKX��VD�G@UD

B� ;Q�E E I  S X B � ;Q���� ;Q�A ��� �� �� �� �� Q��� =� U ��

.DHSGDQ� T� MNQ� S� BNMS@HM� SGD� NODQ@SNQ� � � �� GDMBD� @QD� HQQDCTBHAKD�� )M� @CCHSHNM�� VD�

G@UD� T�
 <2�S ��VGHBG� BNLOKDSDR� SGD�OQNNE�� a

#NLAHMHMF�4GDNQDL����� @MC�,DLL@������VD�NAS@HM

*,)*)-#.#)(� � 
 
� *BQ�0� ?B� >� OBTOFQB� PVPQBJ� >KA� 2 � ?B� >�PVJ?LIF@� FKQBOMOBQ>

QFLK�� 2EB� PVPQBJ�0�� � FP� QBOJFK>QFKD� FC�02� FP�

%W@L OKD � � 
 
� ,DS�0 � AD

D � U � �X 	� �� EX�U � V 	
E F C � F U 	�V	 � 
l� � � � C C � U �V	 	

7D� TRD� SGD� EHQRS� QTKD� @R� @� SQ@MRENQL� 2 � @MC� KDS� 0��� AD� SGD� RDBNMC� QTKD�� 4GD� 2��

MNQL@KHYDC�UDQRHNM�02 C� NE�0��� HR

E X C � X U 	 � V 	 � el� C � � G � W � X 	 	

0 Q �� SDQLHM@SDR�� RHMBD� HS� CDBQD@RDR� SGD� RTLLDC� KDMFSG� NE� @KK� SGD� SDQLR� VHSG�

NTSDQLNRS� NODQ@SNQ� E �� "X� 0QNONRHSHNM� ����� 0 � � � 2 � HR� SDQLHM@SHMF�� 3HMBD� 2 � HR�

@KRN� SDQLHM@SHMF�� RN� HR�0�� 0 ���54�a

4GD� SDQLHM@SHNM� LDSGNCR� NTSKHMDC� @ANUD� L@X� AD� @OOKHDC� SN � QDVQHSD� RXRSDLR�

0� � # � AX�TRHMF� SQ@MRENQLR� 2 �� RTBG� SG@ S�# � HR� BNMS@HMDC� HM� 2 +�

)E� � � BNMRHRSR� NE� SGD� @WHNLR� ENQ� HCDMSHSX�� � � �U��B� 	bU� @MC� � � �B� �U�	 � Y �� SGDM�

VD� L@X� TRD� @� SQ@MRENQL� 2 Gb X C � �W �D 	� W �� � � � D �W 	fmY\�� 4GHR� SQ@MRENQL� HR�

B@MNMHB@K�� @MC� 2 BNMS@HMR� ' � � ,DS� % I� AD� SGD� RDS� NE� @KK� RTARSHSTSHNMR� BQ�� RTBG�

SG@S� W�BQ� HR� Y� NQ� B� �� ENQ� @KK� U@QH@AKDR� Y �� .NSD� SG@ S� SGD� BNLONRHSHNM� NE� SVN

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

RTARSHSTSHNMR� HM�_ � � @F@HM�XHDKCR� @�RTARSHSTSHNM� HM� _ � �

,DS� 0 � AD� @� QDVQHSD� RXRSDL�� @MC� 0��� AD� SGD� RDS� NE� @KK� QTKDR� I Lb
OL� � VGDQD�

��
O� HR� HM� 0 � @MC� > � HR� HM� 7D� CDEHMD� 0G � � @R� SGD� 2 G MNQL@KHYDC� UDQRHNM� NE�

0 G � �� )E� ��fm�Q� HR� HM� 0 G �� @MC� > � HR� HM� _ I �� SGDM� SGD� 2G �MNQL@KHYDC� UDQRHNM� NE�

IL�O�L � HR� @KRN� HM� 0 G � �� .NV�� KDS�0 G � AD� 0 G �� OKTR� SGD� ENKKNVHMF� @CCHSHNM@K� QTKDR�

�MDBDRR@QX� ENQ� BNLLTS@SHNM� NE�0 G � @MC� 2 G �	�� ENQ� DUDQX� QTKD� D�fSQ� HM� 0 G���� VGDQD�

Q > D � � QTKDR� W�fm�� � W � Q 	 � @MC� U  
 C � �Q� �W 	�� ENQ� DUDQX� QTKD� '�f�D� HM� 0 G ��� VGDQD�

'� �� QTKDR� � � �W � � 	feW� @MC� � � ����W�	�W��� @MC� SGD� QTKD� W�f�W��� HE� D��D� HR� HM�0 G � �

,DLL@� ����� *BQ� 0� ?B� >� OBTOFQB� PVPQBJ� >KA� 2G� >KA� 0 G� ?B� >P� ABCFKBA� >?LSB��

2EBK�0� FP� OBAR@FKD� OBI>QFSB� QL� 2G� >KA�0 G �� >KA�0 G � >KA� 2 G: � @LJJRQB�

.OLLC�� 0 � HR� QDCTBHMF� QDK@SHUD� SN� 2'� @MC�0 G � � RHMBD�0G � BNMS@HMR� @KK� MNQL@KHRDC�

UDQRHNMR�NE�QTKDR� HM�0� �� &NQ� BNLLTS@SHNM�� RTOONRD� SG@S� B� ;Q�L:�� ENQ�RNLD

QTKD� � �O� HM�0 G � � RNLD�RTARSHSTSHNM�>�� @MC�RNLD� SDQL� @� �� ,DS� R� @MC� S� AD�MNQL@K�

ENQLR� HM� 2G� NE�@� ;��L:� @MC� B� ;Q�>:�� QDRODBSHUDKX�� 7D�G@UD� SN�RGNV� SG@S� T�
0��S��

7D�L@X� @RRTLD��VHSGNTS� KNRR� NE�FDMDQ@KHSX�� SG@ S� B� ;W�=� HR� HQQDCTBHAKD� @MC� SG@S�

> � HR� MNQL@KHYDC�� H�D�� W�> � HR� HQQDCTBHAKD�� ENQ� @KK� U@QH@AKDR� W �� ,DS� >�� AD� @� RTARSHST

SHNM� HM� _ I � RTBG� SG@ S� W�Ld� HR� B� HE� W�>� HR� D� �� @MC� W�L�� HR� W �� NSGDQVHRD�� 4GDM� SGD�

2G �MNQL@KHYDC� UDQRHNM� ' �� 
O��� NE� '�L��b�O�A � HR� BNMS@HMDC� HM� 0G � � !KRN�� >� HR� SGD�

BNLONRHSHNM� NE�Ld� @MC� RNLD� RTARSHSTSHNM� M�� ENQ�VGHBG� W�M < B � �� ENQ� @KK�U@QH@AKDR� W���

3HMBD� MDHSGDQ� ' �� MNQ� O � � BNMS@HM� @� RTASDQL� � � �W��B� 	� �NQ� � � �D �W 		 �� 4�M� @MC� O � �M�

BNMS@HM� MN� RTBG� RTASDQL� DHSGDQ�� )M� NSGDQ� VNQCR�� ANSG� � � �M� @MC� Q �� M� @QD� HQQDCTBH

AKD� HM� 2G � � .NV�� HE�ANSG� B� ;���M:� @MC� @ : O � � M;� @QD� HQQDCTBHAKD�� SGDM� T��@ � 9'��>:� @MC�

S�� @ � ;Q���>;�� @MC� RHMBD� � � �f�Q��� HR� HM�0 G �� VD� G@UD� T��l_� S��� )E� B� ��� �M:� HR� QDCTBHAKD��

SGDM� '� � LTRS� AD� B� @MC� @� ;W�=� B@M� AD�VQHSSDM� @R� A�9C � �W� � Q 	=� �NQ� A�9C � �Q��W 	=�� VGDQD�

Q� HR� RNLD� SDQL� CHEEDQDMS� EQNL� D� �� !� RHLHK@Q� @QFTLDMS� @OOKHDR� SN� B� ; Q �� M:�� ,DS� TR

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

BNMRHCDQ� SGD�U@QHNTR�ONRRHAHKHSHDR�

�@	� )E� I � � B b O � � � SGDM� 0 G � BNMS@HMR� @� QTKD� U�fmW�� 3HMBD� @9 I � > : � @MC�

@� ;O � L : � @QD� HCDMSHB@K�� RN� @QD� SGDHQ� QDRODBSHUD�MNQL@K� ENQLR� T� @MC� S� �� @MC�VD�G@UD�

R�0IS �

�A	� )E� � � �� D � � �� SGDM�0G � BNMS@HMR� @� QTKD� U�
�C � � Q �� �U�	� �NQ� U���� � ��� � Q � 	 � �

!OOKXHMF� SGHR� QTKD�VD�NAS@HM� R�� A �:Q�=�>��A�; � � � Q �� �P�	 = � T �

!�RHLHK@Q� @QFTLDMS� @OOKHDR� HE� ' �� � Q � � � d

02/0/3)4)/.� ����� �K � BNR>QFLK>I�PVPQBJ�0 �� � � QBOJFK>QBP� FC�>KA�LKIV� FC�0 G� QBO

JFK>QBP�

.OLLC�� 4GD� HECHQDBSHNM� ENKKNVR� EQNL� 4GDNQDL� ���� @MC� ,DLL@� ����� 4GD� NMKXHE�

CHQDBSHNM� GNKCR�ADB@TRD�0 G � HR� BNMS@HMDC� HM�0�� ' �� ^

4Q@MRENQLR� MDDC� MNS� MDBDRR@QHKX� AD� B@MNMHB@K�� ATS� L@X� AD� B@MNMHB@K� LNCTKN�

RNLD� RDS� NE� DPT@SHNMR� # �� 3TBG� SQ@MRENQLR� @QD� O@QSHBTK@QKX� TRDETK� ENQ�� ATS� MNS�

KHLHSDC� SN�� OQNUHMF� SDQLHM@SHNM� NE� RXRSDLR� 0�� # �� 2DB@KK� SG @ S� HE� 0� HR� B@MNMHB@K�

LNCTKN� # �� SGDM� SVN� SDQLR� @QD� DPTHU@KDMS� HM�# �50 � HE�@MC� NMKX� HE�SGDHQ� QDRODBSHUD�

MNQL@K� ENQLR� HM�0 � @QD� DPTHU@KDMS� HM�# �

."�),�'� � 
� 
� *BQ� 0�� 1�� >KA� 2 � ?B� OBTOFQB� PVPQBJP� >KA� #� ?B� >K� BNR>QFLK>I�

QEBLOV�� PR@E� QE>Q� 2� FP� @>KLKF@>I� JLARIL� #�� 1�� # � FP� QBOJFK>QFKD�� >KA� 1� >KA� 2 : �

@LJJRQB�� ' C �0� FP� OBAR@FKD� OBI>QFSB� QL�1�C# � >KA� 2�� QEBK�0� � �# ��*4 ] 	� QBOJFK>QBP�

.OLLC�� ,DS� Q U
0� 
�[
0� �� �� �� AD� @M� HMEHMHSD� RDPTDMBD�� )E� 2

HR� B@MNMHB@K� LNCTKN� # �� @MC� 1 � @MC� 2 �� BNLLTSD�� SGDM� 1��# � @MC� 2 �� @KRN� BNL

LTSD�� !M� HMEHMHSD� RDPTDMBD� NE� 1 �� # � QDCTBSHNM� RSDOR� B@M� AD� BNMRSQTBSDC� @R� ENK

KNVR�

, ;F HE:K 9;: �M?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

0 � �# : ( 2 	 c� 0 � � # 3 2 	 c� 0
W � 	V� 												

2 � OBAR@FKD
? �a� ? �

2 � 2 OBAR@FKD

 � � � ? d �
2 � 2 OBAR@FKD

@>KLKF@FQV @>KLKF@FQV

1 � # JLARIL� #
1 � # JLARIL�  1 � #

4�� 2 : @LJJRQ>QFLK 2 : � 2 I @LJJRQ>QFLK

# c 1 � # # � 1 � #

4GHR� BNMSQ@CHBSR� SDQLHM@SHNM�NE�1�G# � �� a

)M� SGD� MDWS� RDBSHNM� VD� VHKK� BNMRHCDQ� SQ@MRENQLR� ENQ� @RRNBH@SHUDBNLLTS@SHUD�

QDVQHSD� RXRSDLR� HM� CDOSG�

�
�
� .H7DI<EHC I��7I;:� ED�� ?IJH?8KJ?L ?JO

%PT@SHNM@K� QDVQHSD�RXRSDLR�0� �# ���VGDQD�# � HR� @�RDS�NE�@RRNBH@SHUHSX� @MC� BNL

LTS@SHUHSX� @WHNLR�� @QD� NE� O@QSHBTK@Q� HLONQS@MBD� HM� OQ@BSHBD�� 7D� VHKK� @OOKX� SGD�

SQ@MRENQL@SHNM� SDBGMHPTDR� NTSKHMDC� @ANUD� SN� SGD� SDQLHM@SHNM� OQNAKDL� ENQ� RTBG�

RXRSDLR� ��! �QBOJFK>QFLK	�

,DS� � � AD� RNLD�NODQ@SNQ�RXLANK� HM�$ �� !M�>PPL@F>QFSFQV�@WHNL� HR� @M� DPT@SHNM�

NE� SGD� ENQL� � � �U � C � �V � W 	 	 � C � � � � XU � V 	 � W 	 � NQ� � � � � � � U � V 	 � W 	 � C � � U � C � XV� � W 		�� !�

@LJJRQ>QFSFQV� @WHNL� HR� @M� DPT@SHNM� � � � H ��V�	� �� � �X� � U 	�� !M� DPT@SHNM@K� QDVQHSD�

RXRSDL� 0 � � # � HR� B@KKDC� >PPL@F>QFSB@LJJRQ>QFSB� HE� # � BNMS@HMR� NMKX� @RRNBH@SHUHSX�

@MC� BNLLTS@SHUHSX� @WHNLR�� &QNL� MNV� NM� KDS� �! � CDMNSD� @� RDS� NE� @RRNBH@SHUHSX�

@MC� BNLLTS@SHUHSX� @WHNLR� ENQ� VGHBG� @MX� @RRNBH@SHUD� NODQ@SNQ� HR� @KRN� BNLLTS@

SHUD� @MC� UHBD� UDQR@�� 7D� R@X� SG @ S� � � HR� HM� !#� SN� HMCHB@SD� SG@ S� � � HR� @M

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

@RRNBH@SHUDBNLLTS@SHUD�NODQ@SNQ�

!� QDCTBSHNM�NQCDQHMF� � � HR� BNLO@SHAKD�VHSG��! �HE�R�
��! �T�� �S�

�!�
� HLOKHDR�

P� [�Q�� ENQ� @KK� SDQLR� P� �� Q �� R� �� @MC� S��� !� QDVQHSD� RXRSDL�0 �� �! � SDQLHM@SDR� HE�@MC�

NMKX� HE� SGDQD� HR� @� QDCTBSHNM� NQCDQHMF� � � SG@S� HR� BNLO@SHAKD�VHSG��! � @MC� BNMS@HMR�

0� �� 7D� VHKK� RGNV� GNV� SN � BNLAHMD� @� RS@MC@QC� NQCDQHMFfSGD� QDBTQRHUD� O@SG�

NQCDQHMFfVHSG� @M� @OOQNOQH@SD� SQ@MRENQL� SN� NAS@HM� @� QDCTBSHNM� NQCDQHMF� SG@S� HR�

BNLO@SHAKD�VHSG�� ! �

4GD� MBOJRQ>QFLK� @LKDORBK@B� ] � HR� SGD� RL@KKDRS� RS@AKD� BNMFQTDMBD� RTBG� SG@ S�

� � � 6 � R � � 7 � S �� 8 	 [ C � �8 �S�� 7 � R ��8	 � � ,DS� � � AD� @M� NQCDQHMF�� B@KKDC� @�MOB@BABK@B��

NM� SGD� RDS� NE� NODQ@SNQ� RXLANKR� $ � � 4GD� OB@ROPFSB� M>QE� LOABOFKD� � �OML�

�$DQRGNVHSY�� ����	� HR� CDEHMDC� @R� ENKKNVR�

P � C � X PS � � � � � �� PJ 	 � OMLD � Q S � �� �� � � � QK 	� Q

HE

�@	�1X� � OML� Q� NQ�1F�[ Q �� ENQ� RNLD� F��� ��d� � ���� NQ

�A	� � � �D � @MC� ZR�S � �� �� �� �� PJ�\ e QON�X Q S � � � � Q K�\�� NQ

�B	� � � �D � @MC� P� � OML� Q G �� ENQ�@KK� G � � �� �G �� K ��

,DLL @� ����� �$DQRGNVHSY�� ����	� *BQ� � � ?B� >� MOB@BABK@B� LOABOFKD� LK� QEB� PBQ� LC�

LMBO>QLO�PVJ?LIP�$��� 2EB� OB@ROPFSB� M>QE� LOABOFKD� FP� TBIICLRKABA� FC�>KA� LKIV� FC�� �

FP� TBIICLRKABA�

5MENQSTM@SDKX�� SGD� QDBTQRHUD� O@SG� NQCDQHMF� � OML� HR�MNS� BNLO@SHAKD�VHSG�� ! ��

&NQ� DW@LOKD�� HE� � � HR� HM� !#� @MC� >� � � � �� SGDM

� � �> � Z � � ? � ? 	 	 [ �!C � C � � > � ? 	 � ? 	�OMLC � � > � C � �?� �? 		��

AT S� � � �N�� � � �?� �?� 	 	� OM�� C � X>� � � � �?� �?� 		� HR� E@KRD�

)E�VD� G@UD� @� SQ@MRENQL� SG@S� RDKDBSR� @� TMHPTD� QDOQDRDMS@SHUD� �B@MNMHB@K� ENQL	�

EQNL� D@BG��! �BNMFQTDMBD� BK@RR�� SGDM�VD� B@M� D@RHKX� FDS� @� BNLO@SHAKD� NQCDQHMF� AX

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

BNLO@QHMF� B@MNMHB@K� QDOQDRDMS@SHUDR� HMRSD@C� NE� SDQLR� SGDLRDKUDR�� !� M@STQ@K�

BGNHBD� ENQ�RTBG�@�B@MNMHB@K� QDOQDRDMS@SHNM� @QD� gEK@SSDMDCh� SDQLR�

!� CI>QQBKFKD� ORIB� ENQ� @M� NODQ@SNQ� � � HR� @� QTKD� � � 96 �� C � � 7 	 � 8 	 � C � �6 � 7 � 8 	��

lVGDQD� 7 � CDMNSDR� @� RDPTDMBD� NE� U@QH@AKDR� X ��� �� �� �� �� XM�NE� KDMFSG� M�� � �� @MC� 6

@MC� 8 � @QD�RDPTDMBDR�NE�U@QH@AKDR� NE�KDMFSG� H� @MC� ' �� QDRODBSHUDKX��VGDQD� H�������

7GDM� TRHMF� EK@SSDMHMF� QTKDR�� VD� G@UD� SN� QDF@QC� NODQ@SNQR� @R� S>OV>AF@�� (NVDUDQ��

EK@SSDMHMF� QTKDR� CN� MNS� @OOKX� SN� TM@QX� NODQ@SNQR� NQ� BNMRS@MSR�� &NQ� DW@LOKD��

� � X6 ( � �X� 		fm�� � � U � V � W 	 � HR� @� EK@SSDMHMF� QTKD�� ATS� � � � � � �W�		el�� �W	� HR� MNS�� ,DS�

$F � AD� @� RDS� NE�NODQ@SNQR� @MC� *� AD� SGD� RDS� NE�@KK� EK@SSDMHMF� QTKDR� ENQ� NODQ@SNQR� HM�

$*� �� 4GD�RXRSDL�,� HR�B@MNMHB@K�� SDQLR� HQQDCTBHAKD� HM�*� @QD� B@KKDC�CI>QQBKBA�

#NMRHCDQ� SGD� SQ@MRENQL@SHNM� NQCDQHMF� ��M �� CDEHMDC� AX�� R�� M Q � FC�>KA� LKIV� FC�

P�f
_��d�� OML� U�
[F�A� �� 4GHR� NQCDQHMF� HR� MNS� LNMNSNMHB�� @R� SGD� ENKKNVHMF� DW@LOKD�

HKKTRSQ@SDR�� )E� � � HR� HM� �! � @MC� � � � D � � SGDM� � � �>��?� 	� *�D��>��?� 	�� 4GD� SDQL�

� � � � � �>� �?�	�B�	� EK@SSDMR� SN� � � �@��?� �D� 	� @MC� � � �D��@��?� 	�B� 	� HR� @KQD@CX� EK@SSDMDC�� 7D�

G@UD� � � �D��@��?� 	�B� 	� *� C � �>��?� �@�	�� HMRSD@C�NE�SGD�NOONRHSD�

7D� G@UD� SN� DMQHBG� NTQ� SQ@MRENQL� HM� NQCDQ� SN� FDS� @� QDCTBSHNM�NQCDQHMF�� )S

RTEEHBDR�� HM�E@BS�� SN� HMBKTCD� AFPQOF?RQFSFQV�ORIBP

� � � 6 � D � 7 	 � 8 	 � < D � I � � 6 � 4I �8	� � a� a� a� � � � �6�De�8	 	 �

ENQ� BDQS@HM� NODQ@SNQR� � � @MC� D� � 7 � HR� @� RDPTDMBD� V�S � ���� � � � Xk� NE� KDMFSG�K� ��	�

&NQ� HMRS@MBD�� W�
�V��W �	b
U�
V��U�
W� @MC� �W ��X�	f
l���	� � X 	� @QD� CHRSQHATSHUHSX�

QTKDR�� 3DSR� NE� CHRSQHATSHUHSX� QTKDR� @QD� MNS� B@MNMHB@K�� HM� FDMDQ@K�� ATS� NMKX� TMCDQ�

BDQS@HM� BNMCHSHNMR�� &NQ� DW@LOKD�� HE� � � CHRSQHATSDR� NUDQ� ANSG� D� @MC� E �� SGDM� SGD

SDQL � � � �D��U�	�E� �X�		� B@M� AD� SQ@MRENQLDC�SN� F��G�� C � �W��X�			� NQ� E��D�� C ��W��X�			�

,DS� $ � AD� @� FHUDM� RDS� NE�NODQ@SNQR� @MC�$M� AD� @� RTARDS�NE�$� SG@ S� BNMS@HMR� @KK�

�! � NODQ@SNQR� @MC� MN� BNMRS@MSR�� ,DS� � � AD� @� OQDBDCDMBD� NQCDQHMF� NM� $ �� "� AD�

SGD� RDS� NE� @KK� CHRSQHATSHUHSX� QTKDR� ENQ� NODQ@SNQR� � � @MC� D� HM� $"� VHSG� � � �D � �� @MC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

*� AD� SGD� RDS� NE� @KK� EK@SSDMHMF� QTKDR� ENQ� NODQ@SNQR� HM�$"� �� 7D� B@KK� SGD� QDVQHSD� RXR

SDL � 2 �b*�5"� SGD��QO>KPCLOJ�BNQQDRONMCHMF� SN� � � @MC�$"��

$ DEHM HSHNM � ����� !� OQDBDCDMBD� � � R@SHREHDR� SGD� >PPL@F>QFSB� M>QE� @LKAFQFLK� VHSG�

QDRODBS� SN�$"� HE�� ENQ�DUDQX�NODQ@SNQ� � � HM�$"� �

�@	� � � �D � HLOKHDR� SG@ S� D� HR� HM�$"��

�A	� @S�LNRS� SVN�NODQ@SNQR�@QD�RL@KKDQ� SG@M� � � �

�B	� � � � �D� @MC� � � � �E� HLOKHDR� D� ��E� NQ�E� � �D �

�C	� � � �D� �E � HLOKHDR� SG@S� D� HR�TM@QX�

�D	� ENQ� @KK� D� @MC� E� HM�$M��� D� � �� � @MC� E� � �� � HLOKHDR� D��E � NQ� E� �D � �

&NQ� DW@LOKD�� HE� � � �� D �� @MC� E� @QD� HM� $$�� SGDM� SGD� OQDBDCDMBD� NQCDQHMF� HM� &HFTQD�

����@	� R@SHREHDR� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM�� 4GD� OQDBDCDMBD� HM� &HFTQD� ����A	�

NMKX� R@SHREHDR� SGD� BNMCHSHNM� HE� D� HR� TM@QX�� 4GD� NQCDQHMFR� HM�&HFTQDR� ����B	� @MC� �C	�

UHNK@SD� SGD� QDPTHQDLDMSR� �B	� @MC� �D	�� QDRODBSHUDKX�� �

)E� @� OQDBDCDMBD� R@SHREHDR� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM�� SGDM� $"� B@M� AD� O@QSH

SHNMDC� HMSN� �SNS@KKX�NQCDQDC	� RDSR�$�S � �� �� �� ��$M �� RTBG� SG@ S� @MX� SVN� NODQ@SNQR� EQNL�

CHEEDQDMS� RDSR� @QD� HMBNLO@Q@AKD�� #NMCHSHNMR� �A	�� �B	� @MC� �C	� FT@Q@MSDD� SG@ S� SGD

�
�

�

�� �

�@	� �A	

&HFTQD�����

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

SQ@MRENQL� HR� B@MNMHB@K� LNCTKN� #NMCHSHNM� �@	� HR� MDBDRR@QX� ENQ�LNMNSNMHBHSX� NE�

SGD� BNQQDRONMCHMF� SQ@MRENQL@SHNM�NQCDQHMF�� BNMCHSHNM��D	�� ENQ�RS@AHKHSX�

4GD� BNMFQTDMBD� FDMDQ@SDC� AX� H # � HR� BNMS@HMDC� HM� [ X ( 2 [ � � RHMBD� �H	�

� � � W � X 	 ] � � � V � W 	 � @MC� �HH	� ANSG� � � �U � C � XV��W		 � @MC� � � � � � � U � V 	 � W 	 � EK@SSDM� SN�

C � U � V � W 	 � � &TQSGDQLNQD��VD�G@UD

, DLL @� ����� ' C � QEB� MOB@BABK@B� � � P>QFPCFBP� QEB� >PPL@F>QFSB� M>QE� @LKAFQFLK� TFQE�

OBPMB@Q� QL�$"��� QEBK� QEB� @LOOBPMLKAFKD��QO>KPCLOJ� 2 � FP� @>KLKF@>I�JLARIL

.OLLC�� ,DS� � � AD� @� OQDBDCDMBD� SG@ S� R@SHREHDR� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM� VHSG�

QDRODBS� SN� $$ �� 4GD� RXRSDL� 2�� [ � HR� SDQLHM@SHMF�� RHMBD� SGD� QDBTQRHUD� O@SG� NQCDQ

HMF� � �OML� BNMS@HMR� 2 � @MC� HR� BNLO@SHAKD�VHSG� SGD�ODQLTS@SHNM� BNMFQTDMBD�� 4GTR��

SN � OQNUD� SG@ S� 2 � HR� #GTQBG2NRRDQ� LNCTKN� ] � HS� RTEEHBDR� SN� RGNV� SG@S�� ENQ� DUDQX�

BQHSHB@K� NUDQK@O� @�
b2�R� A� N Q D � df�Q T ] C � � SGDQD� DWHRS� SDQLR� S� @MC� T��� RTBG�

SG @ S� B� &NQ� NUDQK@OR� ADSVDDM� 2 � @MC� ] � SGHR� GNKCR� RHMBD� 2 � @MC

] � BNLLTSD�� H�D�� @�2 R [ A � HLOKHDR� B ] T �f�2 A� � ,DS� TR� BNMRHCDQ� NUDQK@OR�

ADSVDDM� QTKDR�NE� 2 �� &NQ� HMRS@MBD��VD�G@UD� @M�NUDQK@O

B � I � � � �6�� E � 7 	 � 8 	 	 [ 2�� � �6 �� � � E � 7 	 : 8 	

	 � ! � � � X6� E �� I � � X k � �� �� �� �� D�� I k �		�8�� � * ��

HE� � � �� D� @MC� E� @QD� HM� $"� VHSG� � � �D� �E � �ADB@TRD�NE�SGD� @RRNBH@SHUD� O@SG� BNMCH

SHNM�� D� LTRS� AD� TM@QX	�� 4GHR� NUDQK@O� B@M� AD� QDRNKUDC� RHMBD� ANSG� @� @MC� A� QDCTBD�

SN � E � D � C � � 6 � V S 8		 � � �� �� �� �� D�� C � � 6 � V K�� 8 			� HM� 2 � � /SGDQ� NUDQK@OR� B@M� AD� G@M

CKDC�RHLHK@QKX�� a

$ DEHM HSHNM � ����� ,DS� � � AD� @� VDKKENTMCDC� OQDBDCDMBD� SG@S� R@SHREHDR� SGD� @RRNBH@

SHUD� O@SG� BNMCHSHNM� VHSG� QDRODBS� SN� $/� �� @MC� KDS� 2 � AD� SGD� � �SQ@MRENQL�

BNQQDRONMCHMF� SN� � � @MC�$"��� 4GD� >PPL@F>QFSB� M>QE� LOABOFKD� � �>ML� HR�CDEHMDC�AX�

P � > .L Q � �C�>KA�LKIV� FC�K � � �OML� S ��

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

VGDQD� T� @MC� S�� @QD�MNQL@K� ENQLR�NE�P� @MC� Q� HM� 2 �� QDRODBSHUDKX�

, DLL @������ 2EB� >PPL@F>QFSB� M>QE�LOABOFKD� FP�JLKLQLKF@� TFQE� OBPMB@Q� QL� QEB� QBOJ�

PQOR@QROB�

.OLLC�� 7D� G@UD� SN�RGNV� SG@S� P� � @ON� Q� HLOKHDR� @� ;R�= � QOD�@� 9Q�=�� ENQ� @KK�SDQLR� P� �� Q ��

@MC� B� �� 7D�L@X�@RRTLD�VHSGNTS� KNRR� NE�FDMDQ@KHSX� SG @ S� P��� Q �� @MC� @KK� OQNODQ� RTA

SDQLR� NE� B� ;Y�=� @QD� HQQDCTBHAKD� HM� 2 �� @MC� SG@ S� @� 9U�=� HR� NE�SGD� ENQL� C � � ^ � �̂ �̂ U� a� a� a� 	��

,DS� P� AD� D��P�S � �� �� �� �� PL	� @MC� Q� AD� E�� Q S � �� �� �� �� QM 	� @MC� KDS� T� @MC� S� CDMNSD� @� ;R� =�

@MC� B� ;��=�� QDRODBSHUDKX�

@	� )E� � � HR� MNS� HM� $$�� SGDM� ANSG� � � �� �̂ �̂ �̂ P� a� a� a� 	� @MC� � � �� a� a� a� Q� a� a�a� 	� @QD

HM� MNQL@K� ENQL�� @MC� R � >MLS� ENKKNVR� EQNL� SGD� LNMNSNMHBHSX� NE� SGD� QDBTQRHUD�

O@SG�NQCDQHMF�

A	� )E� � � HR� @�LHMHL@K�MNMTM@QX�NODQ@SNQ� HM�$"� �� SGDM�MN�CHRSQHATSHUHSX� QTKD�

@OOKHDR� SN� T� NQ� V�� 4GDQDENQD� SGD� QDRODBSHUD� EK@SSDMDC� UDQRHNMR� R� @MC� S�� @QD�

HQQDCTBHAKD� HM� 2 �� )E� D� �� SGDM� T� HR� B� ;R�=� @MC�� RHMBD� Bh;R� = � QO��Bh;E�= � QON�T��� VD�

G@UD� R � >MLS � � )E� D�� C � �� SGDM� R� HR� � � ��� �� �� �P�S � �� �� �� �� PL�� �� �� �	�� .NV�� HE� D� < E � ��

SGDM� PF� � OML� Q �� ENQ� RNLD� e�� ��e� �L ��� 3HMBD� @MX� SDQL �VHSG� NODQ@SNQ� RXLANK� � �

LTRS� G@UD� @ S� KD@RS� SVN� RTASDQLR�� H�D�� J � �� �� VD� NAUHNTRKX� G@UD� R � OMLS � � /M�

SGD�NSGDQ�G@MC�� HE�D�� E � �� SGDM� ZR���� �� �� �� �� PJ�\ >� EON�XQ �R� �� �� �� �� QK�\�� 4GTR

T�� � � � � � � � �R�H�� � � � � � RL�� � � �� � 	 � QON� � � � � � � � �S�H�� � � � � � SL�� � � �� �	� U ��

3HMBD� F� HR� LHMHL@K�� F� � �E� HR� HLONRRHAKD�

B	� .DWS� RTOONRD� SG@ S� � � HR� @� TM@QX� NODQ@SNQ�� 7D� BDQS@HMKX� G@UD�

� � �R�	 � @ON� � � � � � HE� � � �R� 	� HR� HQQDCTBHAKD�� .NV�� SGD� SDQL� � � �R� 	� HR� QDCTBHAKD� NMKX� HE�

C � �D � �� 4GDM�� ADB@TRD� NE� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM�� D� LTRS� AD� HM� $"� @MC�

LHMHL@K�� 4GTR� � � �R� 	� G@R� SGD� MNQL@K� ENQL� R��� � D �� C � �R�W	�� �� �� �� �� � � �RL		� HM� 2 ��

)E� PF��O.L� ���� ENQ� RNHMD� H �� SGDM� R � � � OML� C � ����	 � QO�� C � � Q 	 � � VGHBG� HLOKHDR� R � >MLS� ��

)E� D�� E ��� SGDM� ZR�S � �� �� �� �� PJ�\ e QON�Z
�H�� �� �� �� �� FK�\� @MC� � � �Q 	� QDCTBDR� SN

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

� X C � �
H	�� a a a � � � �
e		a� 3HMBD� Z � � �R H	 �� �� �� �� �� � � �RL	 \ e QON� Z � � � HI	

� � �>M	\e�VD�G@UD� R � >MLS�

C	� &HM@KKX�� RTOONRD� SG@S� � � HR� MDHSGDQ� LHMHL@K� MNQ� TM@QX�� 7D� OQNUD� SGHR�

B@RD� AX� HMCTBSHNM� NM� SGD� BNLAHMDC� RHYD� NE� B� ;W=�� R� �� @MC� H � � &HQRS� RTOONRD� SG @ S�

B� 9U�= � � � a a a � U� a� a� a� 	� HR� QDCTBHAKD� HM� 2 �� )E�SGD� EK@SSDMDC�UDQRHNM� @9U�=� HR� RGNQSDQ�

SG@M� B� 9U�=�� VD�L@X� @OOKX� SGD� HMCTBSHNM� GXONSGDRHR� SN� &�;Y�=�� R� @MC� Q� @MC� NAS@HM�

B� ;�� =�� �@O�� @� 9Q�=�� VGHBG� OQNUDR� SGHR� B@RD�� .DWS� RTOONRD� SG@S� @� 9U �=� BNMS@HMR� @� SNO�

KDUDK� RTASDQL� � � �� �T�S � �� �� �� �� RH�	��VGDQD� C � ��C � � �� 4GDM� SGD� SDQL

!9C � �� X34� �� 3H 	 � U ;� C � �SSI�� �� �� �� �� RH U� � �� �� �	

QDCTBDR� SN

� � � d ; d F�U� @� ;T
� �
=	�

!OOKXHMF� SGD� HMCTBSHNM�GXONSGDRHR� SN� B� ;T���U�=�� P��� @MC� Q �� VD�NAS@HM

B� ;TH� =�� �>ML�@

ENQ� @KK� F �� ��� �H� � �H��� "DB@TRD�NE�SGD� @RRNBH@SHUD�O@SG� BNMCHSHNM�� � � �� LTRS� AD� TM@QX�

NQ�LHMHL@K�� 4GTR�� AX� �A	� @MC� �B	�@ANUD�

� � � �D� D� ;T
� � R = 	 � @ON�� � �� �B� ;T I� @ � ;T
� �H=	�

VGHBG� OQNUDR� SGHR� B@RD�

4GD�NMKX� QDL@HMHMF�B@RD� HR� SG @ S� @� 9U�;� HR� HQQDCTBHAKD�� 4GD� @RRDQSHNM� SQHUH@KKX�

GNKCR� HE�B� ;R�=� HR� HQQDCTBHAKD�� ,DS� TR� SGDQDENQD� @RRTLD� SG@S� � � � �D��

�H	� )E� D� �� SGDM� ENQ� RNLD� F � � ��� 
 � M � � "X� HMCTBSHNM�� VD� FDS

@� ;
S� =�@ON� B� ;
�=a� .NV�� HE� � � � D �� SGDM� B� 9P�=� QDCTBDR� SN� � � ��� �� �� �P�S � �� �� �� �� PL�� �� �� �	�

HM� 2 � 3HMBD� J� �� �� VD� G@UD� @� ;R� = � @ON� @� ;RS�=�� @MC� SGTR� @� ;R�= � NON� @� 9]Z�� )E� � � � �D� ��

SGDM� B� ;R� =� QDCTBDR� SN� D� �B�R� �� �� �� �� @L	�� VGDQD� @F� HR� SGD� MNQL@K� ENQL� NE� @� ;R�� =� HM�

2��� 4GTR�VD�G@UD� @� ;R� =�� �>ML� @� J i= � EKON� B� ;�=a

�HH	� )E� D � E � � SGDM� XP�S � PJ�\ e QON�XQ�S � �� �� �� �� QK�\�� )E� C � � D ��� SGDM�

R� � � ��� �� �� �R�I�� �� �� �� �� PJ��� �� �� �	� �OM�� C � ��� �� �� �Q�F�� �� �� �� �� QL �� �� �� �	� S� @M@�� RHMBD� NNSG�

SDQLR� @QD� HQQDCTBHAKD�� VD� NAS@HM� R� � >MLS �� )E� C � � D �� SGDM� @� ;R� =� QDCTBDR� SN

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

D��B���� �� �� �� �� BL	�� VGDQD� @�� HR� SGD� MNQL@K�ENQL�NE� B� ;R���=� HM� 2 �� @MC� @� ;H�=� QDCTBDR� SN�

D��@�F� �� �� �� �� �� @K � 	�� VGDQD� BX�� HR� SGD� MNQL@K� ENQL� NE� B� ;EX�I�� .NV�� HE� R��� QON�S�a��

SGDM� @� 9�F:�� @� ;SX�=�� AX� SGD� HMCTBSHNM� GXONSGDRHR� @OOKHDC� SN � @� 9U�=�� PZ�� @MC� �X��

4GTR� XB�H�� �� �� � � � BL�\ e QON�X@� �� �� �� �� �� Bk �� \��VGHBG� HLOKHDR� B� ;R�= � @ON� @� 9Q�=�

�HHH	� &HM@KKX�� RTOONRD� SG@ S� D�� E � @MC� R�� OML� QZ�� ENQ� � � H � � �K �� 4GDM� B� 9QZ�

QDCTBDR� SN� E � C � ��� �� � Q S � �� �QK� �� �� �		�� !OOKXHMF� SGD� HMCTBSHNM

GXONSGDRHR� SN� @� 9U�=�� P� �� @MC� E��� VD� FDS� T � � >ML� C � �a � a� a� H�� l� l� a	 �� ENQ� K � S �� K �� ,DS�

R � � AD� SGD� MNQL@K� ENQL� NE� T� HM� 2 � � 3HMBD� LM��R � � 	�D � � E �� VD� BNMBKTCD� SG@S�

T� <>ML�E X C � � � � � �S� � � ��� �� �QK� �� �� �		�� H�D�� T� � NON�U �� a

, DLL @������ 2EB� >PPL@F>QFSB�M>QE� LOABOFKD� FP� PQ>?IB� RKABO�PR?PQFQRQFLK�

.OLLC�� 7D� G@UD� SN� RGNV� SG@ S� R� � �>ML�Q� HLOKHDR� P�>� �>ML� Q�>�� ENQ� @KK� RTARSHSTSHNMR�

>�� 7D� L@X� @RRTLD� SG@S� P� @MC� Q� @QD� HQQDCTBHAKD� @MC� SG@S�� ENQ� RNLD� U@QH@AKD� U ��

U�>� HR� E��U�S � �� �� �� �� UM 	��VGDQD� H�� � � @MC� U S � � � � � � U H� @QD�MDV� U@QH@AKDR�� @MC� X�L� HR�

X��� ENQ� X�G < U ��� �!MX� @QAHSQ@QX� RTARSHSTSHNM� B@M� AD� BNLONRDC� NE�RTARSHSTSHNMR� RTBG�

@R� >�	� 4GD� OQNNE� HR� AX� HMCTBSHNM� NM� SGD� BNLAHMDC� RHYD� NE� P� @MC� Q �� ,DS� P� AD

� � �R H�� a� a� a� �� PJ	� @MC� 
� AD� F�� f� f� a� �� QK 	�

@	� )E� � � > X � � SGDM� ��� � QONH � � ENQ� RNLD� F � � I � F � K � � "X� SGD� HMCTBSHNM�

GXONSGDRHR�� R��>� �>ML� Q�>�� 4GD� @RRDQSHNM� SGDM� ENKKNVR� EQNL� SGD� ENKKNVHMF� RTASDQL�

OQNODQSX�� � � �� a� a� a� P� a� a� a� 	� �>ML�P��� CLO� >II�QBOJP� C � �� a� a� a� P� a� a� a� 	� >KA�P� �� 4GD�OQNNE�

NE�SGHR�OQNODQSX� HR�MNS� CHEEHBTKS�� ATS� Q@SGDQ� SDBGMHB@K�� @MC� HR� NLHSSDC�

A	� )E� � � � X � �� SGDM� + � X P S � �� �� �� �� RL \ e QON� X Q S � �� �� �� �� QK Z � , �� 7D� L@X�

@RRTLD� SG@S� , � HR� \	5ZR��H�� �� �� �� �� PFH� \�� VGDQD� H� � � � @MC� R��� OML� R�X �� ENQ�

��> �(� > �>�a� �4GD� FDMDQ@K� B@RD� B@M� AD� NAS@HMDC� AX� QDOD@SDC� @OOKHB@SHNM� NE� SGD� DKD

LDMS@QX�NMD�	�"X� SGD� HMCTBSHNM� GXONSGDRHR�� PF�� � OML� R�X�L�� ENQ� �� �� �� �H��� )E�!��� � ��

SGDM� P L � >M�Q L � ENKKNVR� AX� SGD� LNMNSNMHBHSX� NE� SGD� @RRNBH@SHUD� O@SG� NQCDQHMF��

,DS� TR� @RRTLD� SG@S� !�� �� �� 4GDM� � � LTRS� MNS� AD� TM@QX�� )E� LM��PF 	��C � �� SGDM

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

PF�� �OML� C � �RH�F�� f� f� �̂ �� PFH	� @MCe� A�� HMCTBSHNM�� PF > � OML� C � �R���>�� �� �� �� �� PFH�>	�� !F@HM��

SGD� @RRDQSHNM� ENKKNVR� AX� LNMNSNMHBHSX�� &HM@KKX�� RTOONRD� SG@ S� LM��R��	 > �� � �� 3HMBD�

P� HR� HQQDCTBHAKD�� VD� G@UD� � � > N O � R �	 � � "DB@TRD� NE� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM��

� � @MC� LM��R�	�� @MC� BNMRDPTDMSKX� � � @MC� LM��PF�>	�� G@UD� SN� AD� HMBNLO@Q@AKD��

4GDQDENQD�� SQ@MRENQLHMF� P�>� CNDR� MNS� BG@MFD� R���� �� RN� SG@S� VD� B@M� HMEDQ� VHSGNTS�

LTBG� CHEEHBTKSX� SG @ S� P�L� �>ML�Q�>�

B	� )E� C � �D ��� SGDM� R� � OM/� Q G �� ENQ� @KK� G �� ��� �G �� K��� "X� SGD� HMCTBSHNM�

GXONSGDRHR�� P L � >M�QG�G�� ENQ� ��� G � J � � )E� L M � P > 	� D � � SGDM�

>�L� �>ML�D��Q�H�2�� �� �� �� �� QK�> 	� >ML� Q�>�� ,DS�TR� SGDQDENQD� @RRTLD� SG@S� D��E �� LM ��P���� 
 �

4GTR�� � � �� D��� @MC�E� @QD� @KK� HM�$G	� @MC� � � �D��E ��� 4GDQD� @QD�U@QHNTR�ONRRHAHKHSHDR��

@BBNQCHMF� SN� SGD� @RRNBH@SHUD�O@SG� BNMCHSHNM�

�	� &HQRS� @RRTLD� SG@S� � � HR� MNS� TM@QX� @MC� D� @MC� E� @QD� TM@QX�� 3HMBD�

� � F Q �\.��PF 	�� ENQ� ��� �� � �L� �� SGD� U@QH@AKD� U�LTRS�NBBTQ� @R� @� SNOKDUDK� RTASDQL�NE�P� �

ENQ� NSGDQVHRD� LMXP> 	b C � �� !KRN�� U > � HR� E � U �	��.NV��P�> � G@R� @� MNQL@K� ENQL

T�� E ��� �̂ �̂ f� E�� � � �T ��� �� �� �� �� TL	� a� a� a	�� VGDQD� T�� HR� SGD� MNQL@K� ENQL� NE� R��@�� HE�

R�� �� @MC� U�KE� NSGDQVHRD�� ,DS� R �� CDMNSD� � � �T� �� �� �� �� RL	�� 4GD� SDQL� Q�� E ��Q�W	

G@R� @� MNQL@K� ENQL� !��T�	�� VGDQD� HR� SGD� MNQL@K� ENQL� NE� Q U>�� "X� NTQ� @RRTLO

SHNMR�� R�� OMD� S�W� @MC� LM XS< 	� E � � )E�LM��S� �� SGDM� T �� � OMLS S � )E� LM��T��	�!���

SGDM� Q�W� HR� DHSGDQ� U� NQ� � � �Q� �̀ �� �� �� �� �� Q G �	�� )M� SGD� EHQRS� B@RD�� T �� ��OM��S�S � )M� SGD�

RDBNMC� B@RD�� S�FbE��� a� a� a� E � C � �S�H� �� �� �� �� �� S< �	� a� a� a� 	�� VGDQD� U��� HR� SGD�MNQL@K� ENQL�

NE� Q < L � � HE� Q < V < U �� @MC� U S � NSGDQVHRD�� ,DS� CDMNSD� � � �U� 
�� �� �� �� �� SQ�*	�� &QNL�

R� ��OML���� @MC� T�� �QON�S	�I� VD� B@M� CDCTBD� T �� � �OML� S�� � �� VGHBG�@KRN� HLOKHDR

T��� �O.L E FS�H	� )M� RTLL@QX�� R� ��OML� S��

�	� .DWS� RTOONRD� SG@ S� � � �� D� �� @MC� E� @QD� @KK� MNMTM@QX�� "DB@TRD�NE�SGD� @RRN

BH@SHUD� O@SG � BNMCHSHNM�� D� @MC� E� LTRS� AD� HCDMSHB@K� @MC� LHMHL@K�� !KRN�� U�>� HR�

E��U�S � �� �� �� �� UJ 	�� !R� ADENQD�� P� LTRS� BNMS@HM� U � @R� @� SNOKDUDK� RTASDQL�� 4GD� MNQ

L@K� ENQL� T� NE� P�@O� HR� E� �T�U�� �� T �	�� VGDQD� T�I�� �� �� �� �� 5�� @QD� @KK� ONRRHAKD� SDQLR

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




� �

� � �T���� �� �� �� �� TL	� HM� VGHBG� T��� HR� SGD� MNQL@K� ENQL� NE� R��>�� HE� R��G�U� �� @MC� @MX�NMD�

NE� SGD� U@QH@AKDR� U�R � �� �� �� �� U<� �� NSGDQVHRD�� ,DS� S�� AD� SGD� MNQL@K� ENQL� NE� QG �>�� ENQ�

��� �*� � �M�a� )E� LM��SG�	 C<E � �� SGDM� VD� CDEHMD� dX� SN� AD� �� @MC� S9 � SN� AD� S�X�� /SGDQ

VHRD�� S�G � B@M� AD� VQHSSDM� @R� E � S X �� �� S G � 	 � � 4GD� MNQL@K� ENQL� S� NE� Q�>� HR

E��T�F� �� �� �� �� �� �� �� �� �� �� V�� � � �� �� � � � UM�� 	�� "X� NTQ� @RRTLOSHNMR�� T� � �OML�4G� @MC

\.� �T�� �� E^Q� �� )E� LM��SG� �� SGDM� T��� OML�7X��� ENQ� RNLD� �� ���
� � � �

)E� LM��4G�	� E � �� SGDM�VD� B@M�CDCTBD� EQNL� P�� OML� QG � @MC� T�� >ML�4G� SG@ S� D@BG� SDQL�

Q�Z� HR�RSQHBSKX� RL@KKDQ� SG@M�RNLD�SDQL � T��� #NMRDPTDMSKX��VD�G@UD� R� � �OM�� S��

�	� )E� � � � �D� � �E �� SGDM� D� LTRS� AD� TM@QX�� 4GD� MNQL@K� ENQL� T� NE� R�L � HR� @R�

CDRBQHADC� HM� ��	� @ANUD�� ,DS� S� @MC� S��� AD� SGD� MNQL@K� ENQLR� NE� Q� @MC� Q�IQ� QDRODB

SHUDKX�� )E� LM��U� �� SGDM� U � F �U � 	 � @MC�� ENQ� RNLD� S � � T �� QONS�H�� 3HMBD�

LM��T��	 � � � �� VD� @KRN� G@UD� T��� OMD� S� @MC� GDMBD� R� � OML� S �� /M� SGD� NSGDQ� G@MC�� HE�

S�Ub E��T�I�� �� �� �� �� �� 6II�	�� SGDM� S��� E �XD��S�I�� 	 � � � � � � D��SM�		�� %@BG� SDQL� UX�� HR�

RSQHBSKX� RL@KKDQ� SG@M� RNLD� SDQL� �� 3HMBD� LM��T��	 � C � D ��TX�	� HR� @KRN�RL@KKDQ� SG@M�

T��� 4GTR�� R� � �OML� S� �

�	� 4GD� NMKX� QDL@HMHMF� B@RD� HR� SG@ S� � � HR� TM@QX�� 4GDM� D� @MC� E� LTRS� AD�

HCDMSHB@K�� 3HLHK@Q� @QFTLDMSR� @R� HM� ��	� @ANUD� B@M�AD� @OOKHDC� HM� SGHR� B@RD�

)M� RTLL@QX�� R�� � >ML� Q�>��VGHBG� BNMBKTCDR� B@RD� �B	�� b

#NLAHMHMF� SGD� @ANUD� SVN� KDLL@S@�VD�NAS@HM

."�),�'� � �� 
� ' C � � � FP� >� TBIICLRKABA�MOB@BABK@B� QE>Q� P>QFPCFBP� QEB� >PPL@F>QFSB�

M>QE� @LKAFQFLK�� QEBK� QEB� @LOOBPMLKAFKD� >PPL@F>QFSB� M>QE� LOABOFKD� � >M�� FP� >� OBAR@

QFLK� LOABOFKD�

.NV�� VD�B@M� @OOKX�@RRNBH@SHUD� O@SG� NQCDQHMFR� SN�!#�SDQLHM@SHNM�

."�),�'� � 
� 
� *BQ� � � ?B� >� MOB@BABK@B� LOABOFKD� QE>Q� P>QFPCFBP� QEB� >PPL@F>QFSB�

M>QE� @LKAFQFLK� TFQE� OBPMB@Q� QL� $A� *BQ� 2 � EB� QEB� @LOOBPMLKAFKD��QO>KPCLOJ� >KA

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

0� > K A 0 � � ?B� OBTOFQB� PVPQBJP�� PR@E� QE>Q�0 ��� FP� @LKQ>FKBA�FK� 2

�� ' C I � >MLO �CLO�

BSBOV� ORIB� '�feQ� FK�0 ��� QEBK��0�� �! 	 � � 0 ��� � � ! 	 � QBOJFK>QBP�

.OLLC�� ,DS� 1 � AD� SGD� QDRSQHBSHNM� NE� SGD� QDBTQRHUD� O@SG� NQCDQHMF� SN� SDQLR� HQQDCTBH

AKD� HM� 4 �� "X� ,DLL@� ����� 2 � HR� B@MNMHB@K� LNCTKN� ] � � -NQDNUDQ�� 1��# � HR� SDQ

LHM@SHMF� @MC�� RHMBD� SGD� @RRNBH@SHUD� O@SG� NQCDQHMF� HR� @� QDCTBSHNM� NQCDQHMF�� 1 � @MC�

2 �� BNLLTSD�� .NV�� HE� ��� �>ML� O��� ENQ� DUDQX� QTKD� ��f�Q� HM� 0��� SGDM� 0� HR� QDCTBHMF�

QDK@SHUD� SN� 1 � @MC� 2 �� 4GTR�� AX�4GDNQDL������ 0 �� �] 5 �2�

	� SDQLHM@SDR�� "NSG�0���

@MC� �! � @QD� BNMS@HMDC� HM� ] 5 2

�� 4GDQDENQD� 0� G X 0 � : G � ! 	 � @MC�� BNMRDPTDMSKX��

�0� �� ! �	��0 � ��� � ! 	� @QD� SDQLHM@SHMF�� a

4GDNQDL� ���� RGNVR� GNV� SDQLHM@SHNM� NE� �0� :(0��� 	 ��! � L@X� AD� QDCTBDC� SN� OQNU

HMF� SDQLHM@SHNM� NE� 0� �� ! � @MC� 0 � � ��! � RDO@Q@SDKX�� 4GD� RXRSDLR� 0 � @MC� 0 ��

TRT@KKX� BNMS@HM� MN� U@QX@CHB� NODQ@SNQR�� )M� OQ@BSHBD�� 0��� NESDM� HR� @� RDS� NE� gRS@M

C@QCh� CHRSQHATSHUHSX� QTKDR� NE� SGD� ENQL� � � �Y� �D��V�		fm��� � � �W��X 		� NQ�

� � �Y��E��V��W�		
E�� � � �U��V�	 � � � �Y��W�		�� VGDQD� NODQ@SNQR� G@UD� EHWDC� @QHSX� � � � @MC� E�

@QD� AHM@QX� @MC� D� HR� TM@QX	�� )M� SG@S� B@RD�� 0��� HR� BNMS@HMDC� HM� 2 �� &TQSGDQLNQD��

VD�G@UD

&;CC7� � 
� 
� *BQ� � � ?B� >� TBIICLRKABA� MOB@BABK@B� QE>Q� P>QFPCFBP� QEB� >PPL@F>QFSB�

M>QE� @LKAFQFLK� >KA� 0� ?B� >� @LOOBPMLKAFKD� PBQ� LC� PQ>KA>OA� AFPQOF?RQFSFQV� ORIBP��

2EBK�0� �� ! � FP� QBOJFK>QFKD�

.OLLC�� &NQ� SGD� OQNNE�NMD� B@M� TRD� @� ONKXMNLH@K� HMSDQOQDS@SHNM�. � NUDQ� SGD� HMSDFDQR�

FQD@SDQ� SG@M� ��� VGDQD� � �.� HR� 8YX�� �Y����� HE� � � HR� @� TM@QX� NODQ@SNQ� HM� $"� ��

:UV �U ��X ����� HE� � � HR� @�LHMHL@K�MNMTM@QX� NODQ@SNQ� HM�$"��� @MC�8YX�Y� W X �� HE� � � HR�

@�MNMLHMHL@K� MNMTM@QX�NODQ@SNQ� HM�$"� �D�F�� 0DSDQRNM�@MC� 3SHBJDK�� ����	�� a

4Q@MRENQL@SHNM� SDBGMHPTDR� ENQ� �! � SDQLHM@SHNM� VDQD� EHQRS� RTFFDRSDC� AX�

$DQRGNVHSY�� DS� @K�� �����	�� !RRNBH@SHUD� O@SG� NQCDQHMFR� VDQD� RTFFDRSDC� AX�0K@HRSDC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

�����	� @MC� ENQL@KHYDC� HM� "@BGL@HQ� @MC� 0K@HRSDC� �����	�� 4GD� CHEEDQDMBD� VHSG� NTQ�

NQCDQHMF� HR� HM� SGD�@RRNBH@SHUD�O@SG� BNMCHSHNM�� 7D�@KKNV�OQDBDCDMBD�NQCD�QHMFR�VHSG�

� � �D��E � �OQNUHCDC� D� HR� TM@QX	�� ATS� MNS� NQCDQHMFR� VHSG� C � �E � @MC� D�� E ��

VGDQD� � � @MC� D� @QD� HMBNLO@Q@AKD� � � � �� D� @MC� E� HM� $ M 	�� "@BGL@HQ� @MC�0K@HRSDC

�����	� QTKD� NTS� SGD� ENQLDQ� B@RD�� ATS� MNS� SGD� K@SSDQ�� /QCDQHMFR� CDEHMDC� AX� RTBG� @�

OQDBDCDMBD� MDDC�MNS� AD�RS@AKD�� GNVDUDQ�� 3TOONRD�� ENQ�DW@LOKD�� SG@S� � � �� D� @MC� E�

@QD� HM�$M� VHSG� � � �E � @MC� D� � E �� ,DS� @� @MC� ?� AD� BNMRS@MSR�� VHSG� >�� ?� �� 4GDM�

P�b C � �EE��@��W�	�@�	 � NON� � � � � � �D��?� �U�	�D��?� �U�		�@�	� Q � �SGD� RDBNMC� SDQL� EK@SSDMR� SN�

� � �>��?� �U�	�D�9?� �U�	�@�		�� )E� VD� RTARSHSTSD� E��V�� W 	� ENQ� U��� SGDM� SGD� EHQRS� SDQL�

QDCTBDR� SN� E X C � 9D��>�� V 	 � > 	 � C � �D��>��Y 	�N 		�� VGDQD@R� SGD� RDBNMC� QDCTBDR� SN�

E � � a� f� f� C � �D��?��V	�D ��A� �W�	 �> 	� a� a� a� 	�� 4GTR�� R�>� �>ML� Q�> � HR� E@KRD� HM� SGHR� B@RD�� 3HMBD�

RS@AHKHSX� HR� MNS� R@SHREHDC�� Q@SGDQ� BNLOKHB@SDC� gKHESHMFh� RBGDLDR� @QD� MDBDRR@QX� SN�

BNLO@QD� SDQLR� BNMS@HMHMF� U@QH@AKDR� �RDD�"@BGL@HQ� @MC� 0K@HRSDC�� ����	�� /TQ� NQC

DQHMF�� NM� SGD� NSGDQ� G@MC�� B@M� AD� HLOKDLDMSDC� D@RHKX� @MC�� HM� @CCHSHNM�� HR� LNQD�

DEEHBHDMS�� 4GD� @RRNBH@SHUD� O@SG� BNMCHSHNM� HR� MNS� NUDQKX� QDRSQHBSHUD� @MC�� @R� SGD�

DW@LOKDR�ADKNV� HMCHB@SD��L@MX� SGDNQHDR�NE�OQ@BSHB@K� HMSDQDRS� @KKNV�OQDBDCDMBD�NQC

DQHMFR� SG@S�R@SHREX� SGD� BNMCHSHNM�

4GD�� �SQ@MRENQL� B@M� @KRN� AD� TRDC� HM� BNLAHM@SHNM�VHSG� @� KDWHBNFQ@OGHB� O@SG�

NQCDQHMF� � �ON�� )M� NSGDQ� VNQCR�� NODQ@SNQR� MNS� HM��! � L@X� AD� FHUDM� KDWHBNFQ@OGHB�

RS@STR�� H�D�� RNLD� ONRHSHNMR� HM� @� SDQL�L@X� AD� FHUDM�LNQD� RHFMHEHB@MBD� SG@M� NSGDQR

�RDD� +@LHM� @MC� ,DUX�� ����	�� &NQ� DW@LOKD�� HE� >� �?� �� SGDM� VD� G@UD

� � � d � H 	 � � ON� � X?�� > 	�� HE� SGD� NODQ@SNQ� � � G@R� KDESSNQHFGS� RS@STR�� @MC

� � X?� �>�	�FML� C � �>��?� 	�� HE�HS� G@R� QHFGSSNKDES�RS@STR�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�
�
� �N7CFB;I

-NRS� NE� SGD� QDVQHSD� RXRSDLR� ADKNV� VDQD� BNMRSQTBSDC� TRHMF� SGD� QDVQHSD� QTKD�

K@ANQ@SNQX� 22,� �+@OTQ� @MC� 3HU@JTL@Q�� ����	�� &TQSGDQ� DW@LOKDR� NE� B@MNMHB@K�

RXRSDLR�B@M� AD�ENTMC� HM�(TKKNS� �����	�

�N7CFB;� ��� ��  LLIB>K� >IDB?O>�� 4GD� ENKKNVHMF� B@MNMHB@K� QDVQHSD� RXRSDL� 0 � ENQ

ANNKD@M� @KFDAQ@� HR� CTD� SN�(RH@MF� �����	�

 � � � �>IPB� fm� U
U�9 : C �>IPB� fm� C>IPB
U�I:QORB� fm� U

U�9:U� 
l� U
� W  X 	 ! Y �  � � � Y � ! Y 	 c � X � ! Y 	

W c �U�  U � C> IPB
U : � V � �l� � W � ! X � 	 3 � � H c � X 	
U " V �  
 � � Y � ! X �	�� � H c � Q O R B 	
U�� V � �� � W c X 	 � E Q T D
] ) ) � f�� � � � S Q T D

4GD� NODQ@SNQR� CDMNSD� SGD� TRT@K� ANNKD@M� BNMMDBSHUDR��� � CDMNSDR� DWBKTRHUD� CHRITMB

SHNM�� 4GD� NODQ@SNQRc � @MC� !� @QD� HM�� ! �� 7D� EHQRS� @OOKX� @� RXLANKHB� HMSDQOQDS@

SHNM� C �>IPB�QORB� SN� 0 � �� &NQ� SDQLHM@SHNM� NE� SGD� QDRTKSHMF� RXRSDL�� VD� TRD� SGD�

@RRNBH@SHUD� O@SG�NQCDQHMF� BNQQDRONMCHMF� SN�$"�� Z! �� �\� @MC� SGD�OQDBDCDMBD�NQCDQ

HMF� RGNVM� HM� SGD�(@RRD� CH@FQ@L� HM�&HFTQD� ����� 4GHR� OQDBDCDMBD� R@SHREHDR� SGD� @RRN

BH@SHUD� O@SG� BNMCHSHNM� QDK@SHUD� SN�$$�� 4GD� EHESG� QTKD� NE�0 � HR� @� CHRSQHATSHUHSX� QTKD�

@MC� HR� OK@BDC� HM� 0 � � � &NQ� @KK� NSGDQ� QTKDR�� VD� G@UD� �� � �>ML� O �� 4GTR�� AX� 4GDNQDL�

���� @MC�,DLL@������0� C ��! � SDQLHM@SDR�

% W@L O KD � ����� �?BIF>K�DOLRM� QEBLOV�� 4GD� @WHNLR� ENQ� EQDD� @ADKH@M�FQNTOR� @QD

H ���� �� U
U�� � 	 P 	� � � �

U � � V � W 	 � ��� � H� X 	 � Y
U � V � � � V � U

4GD� ENKKNVHMF� RXRSDL� 0� �� VGDQD� � � HR� HM� !#�� HR� B@MNMHB@K� LNCTKN� �! � ENQ� SGHR

, ;FHE:K 9;: � M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




 ?=KH;��
�


SGDNQX�

@����� fm� U
U�� �  H 	� �� �

� � �� �
 X  U 	� m� U

�U ��V�	� �� XU�	��V �	

4N� OQNUD� SDQLHM@SHNM� NE�0�� � ! �� VD� TRD� @M�@RRNBH@SHUD�O@SG�NQCDQHMF� BNQQDRONMC

HMF� SN�$"�� Z � \ � @MC�@�OQDBDCDMBD�NQCDQHMF� � � �VGDQD� �� @MC��� @QD�RL@KKDQ� SG@M� � �

4GD� OQDBDCDMBD� � � R@SHREHDR� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM� QDK@SHUD� SN� $" �� 3HMBD�

$"� BNMS@HMR� NMKX� NMD� NODQ@SNQ�� SGD� NMKX� SQ@MRENQL@SHNM� QTKDR� @QD� EK@SSDMHMF� QTKDR��

7D� G@UD� �� � �NON� Q� ENQ� @KK� QTKDR� ��f�Q� HM� 0 � �� 4GTR�� AX� 4GDNQDL� ����� 0� ��! � SDQ

LHM@SDR�

)E� *�� HR� @� QDVQHSD� RXRSDL�� SGDM� SGD� BNQQDRONMCHMF� DOLRKA� PVPQBJ�0 %� BNMRHRSR�

NE� @KK� QTKDR� '�BQ�Q�>�� VGDQD� '�f�Q� HR� HM� 0� @MC� @� HR� @� FQNTMC� RTARSHSTSHNM�� )S� B@M�

D@RHKX� AD� OQNUDC� SG@ S� HE� 0� BNMS@HMR� @S� KD@RS� NMD� BNMRS@MS�� SGDM� HS� SDQLHM@SDR� HE�

@MC� NMKX�0 %� SDQLHM@SDR�

% W@L O KD � ����� 0FKDP�� 4GD� @WHNLR� ENQ� QHMFR� @QD� SGD� @WHNLR� ENQ� @ADKH@M� FQNTOR��

OKTR� SGD� ENKKNVHMF� SVN�CHRSQHATSHUHSX� QTKDR�

, ;F HE:K 9;: �M ?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

!�B@MNMHB@K� RXRSDL�0 � HR

W�
�V�� W 	 � �W�
X�	��W�
 W 	
XU�V	
W �W�
W�	��X�
W�	

U��� � 8
W�� �  W 	 �

� f� �
( / m $

�W �� X 	 fm �
 	� �� �	
U
�V��W 	 �W�
X�	��W�
 W 	
�W�&X�	
W 
fm �W�
W�	��X�
� 	

U�
� � �
�
� fa �

8�
 �X 	 fm 	���O�
�
�� � 7 fa 	���O�

4GD� EHQRS� EHUD� QTKDR� ENQL� @� B@MNMHB@K� RXRSDL� ENQ� @ADKH@M� FQNTOR�� 4N� OQNUD� SDQLH

M@SHNM� NE�0� � � ! �� @M� @RRNBH@SHUD�O@SG �NQCDQHMF�L@X�AD�TRDC�VHSG�$"� � Z� \ � @MC�@�

OQDBDCDMBD� � � � VGDQD� 
� HR� AHFFDQ� SG@M� @MC�  � HR� AHFFDQ� SG@M��� @MC���

!� QHMF� HR� @RRNBH@SHUD� �BNLLTS@SHUD	� HE� 
� HR� @RRNBH@SHUD� �BNLLTS@SHUD	�� 4GD

ENKKNVHMF� HR� @� B@MNMHB@K�RXRSDL�ENQ� @RRNBH@SHUDBNLLTS@SHUD� QHMFR�VHSG� TMHS�

H � � � � f
l� W

$ � ��  �� 	 � 
 a � �
 � > � �

 �  W 	 � $
 � W � X 	 � 
� �? H	� �?X 	
W�
�X��W �	� �� �W�
X�	��W�
W�	

W�
�� �� �
W�
 �X 	� 
l� [XU
V	
W 
 K � �� W

&NQ� SDQLHM@SHNM� NE�0� � � ! �� VD� TRD� @M� @RRNBH@SHUD�O@SG�NQCDQHMF�ENQ�$"�� Z� �
 �� \�

�$G	� LTRS� BNMS@HM� @KK� �! �NODQ@SNQR	�� 7D� B@M� MNS� TRD� SGD� R@LD� OQDBDCDMBD� @R�

@ANUD�� RHMBD� �� LTRS� MNS� AD� RL@KKDQ� SG@M� @MX� NODQ@SNQ� HM� $"� �� ,DS� TR� TRD� @� OQD

BDCDMBD� � � � VGDQD� 
� HR� AHFFDQ� SG@M� @MC�  � HR� AHFFDQ� SG@M� � �� 4GHR� OQDBDCDMBD�

R@SHREHDR� SGD� @RRNBH@SHUD� O@SG� BNMCHSHNM� QDK@SHUD� SN� $G	� �� 4GD� EHESG�� RHWSG�� @MC

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

DHFGSG� QTKD� @QD� CHRSQHATSHUHSX� QTKDR�� &NQ� @KK� NSGDQ� QTKDR�� DWBDOS� SGD� RDBNMC�� VD�

G@UD� ��� 5O�� Q��� 3HMBD� �� HR� LHMHL@K�� FQNTMC� HMRS@MBD� I@O`O�L �NE�SGD� RDBNMC� QTKD� HR�

BNMS@HMDC� HM� � @ON�� 4GTR� � >ML� BNMS@HMR� 0% �� #NMRDPTDMSKX�� 0%G �! � HR� SDQ

LHM@SHMF��VGHBG� HLOKHDR� SG@ S�0�C ��! � HR� @KRN� SDQLHM@SHMF�

% W@L O KD � ����� �+LARIBP�� ,DS�� � AD� @M� @RRNBH@SHUD� QHMF�VHSG�TMHS�� !� �KDES	�� ��

LNCTKD� + � NUDQ� � � HR� @M� @KFDAQ@HB� RSQTBSTQD� BNMRHRSHMF� NE� NODQ@SHNMR�

T � �+�U + �b�+� @MC� 
�!� U + �b
+ � � RTBG� SG@S�+ � VHSG�c� HR� @M� @ADKH@M� FQNTO� �SGD�

HCDMSHSX� NE� SGD� FQNTO� HR� CDMNSDC� AX� EH�� SGD� HMUDQRD� SN�c� AX� ' 	 � � @MC� SGD� ENKKNVHMF�

HCDMSHSHDR�GNKC�

>��XG��U	� � � �>
�	�U
I\U� � � U

�>��	�U � � � �@
��	� ����a�� 	
@ 
 � Y c X 	 � � � �@
Y�	 � � �@
X� 	

&NQ� SGD� R@JD� NE� QD@C@AHKHSX� VD� TRD� 'QDDJ� KDSSDQR� ENQ� U@QH@AKDR� Q@MFHMF� NUDQ� DKD

LDMSR� NE�!� �� @MC�2NL@M� KDSSDQR� ENQ�U@QH@AKDR� Q@MFHMF�NUDQ�DKDLDMSR�NE�+ �� 4DQLR�

@QD� MNS� SXODC�� SGNTFG�� 4GD� ENKKNVHMF� HR� @� B@MNMHB@K� RXRSDL� ENQ� !�LNCTKDR��

VGDQD� !� HR� @M� @RRNBH@SHUDBNLLTS@SHUD� QHMF� VHSG� TMHS� @MC� � �� 
�� @MC�c� @QD� HM�

�! �

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

@ � � f� &
@� H�@	 f � �

 � f 
� �

�d 	 �a &
 � d � � � 	 f m - � - 	

f � @ 
 �� 	� � @ 
 � 	
& � �� �

& � � 	 � � � ;9&�� �
& � , =< &

H  M 
l 6
���%��$�	 f � �& � � � �6

, -8 f �@ 8
� @ � �� 	
 Y f � �@ 
 Y � 	c �% � � 6 �
@ 
 � Y E E H X 	  
 �/ 06 � 	c � � @ 
 X 	

� 	 & 0 6 �	c � �' 0 6 	 f � D
�  K  H � 	c �6 f �a D

� >$ f � D
� D

� � 6 	 �  H � 


4GD� EHQRS� MHMD� QTKDR� ENQL� @� B@MNMHB@K� RXRSDL� ENQ� SGD� QHMF� �� �� @MC� SGD� QDL@HMHMF�

QTKDR� CDRBQHAD� SGD�LNCTKD� RSQTBSTQD�� �!� CHEEDQDMS� RXRSDL� ENQ�� �LNCTKDR� G@R� ADDM�

FHUDM� AX� (TKKNS�� �����	� 4N� OQNUD� SDQLHM@SHNM� NE� 0��� ! � VD� TRD� SGD� @RRNBH@SHUD�

O@SG� NQCDQHMF� BNQQDRONMCHMF� SN�$"�� Z � ��
 � �c \ � @MC� SGD�OQDBDCDMBD�NQCDQHMF� � �

RGNVM� HM� SGD� (@RRD� CH@FQ@L� HM� &HFTQD� ����� 4GD�NODQ@SNQ� a� G@R� �QHFGS� SN � KDES	� KDWH

BNFQ@OGHB� RS@STR�� 4GD� EHESG�� RHWSG� @MC� DHFGSG� QTKDR� @QD� CHRSQHATSHUHSX� QTKDR�� !KK�

FQNTMC� HMRS@MBDR� NE� NSGDQ� QTKDR� @QD� BNMS@HMDC� HM� SGD� @RRNBH@SHUD� O@SG� NQCDQHMF�

� NON���VGHBG� HLOKHDR� SDQLHM@SHNM�NE�0�� � ! �

%W@L O KD � ����� � FJLARIBP�� !M@KNFNTR� SN� KDES�� � LNCTKDR�� NMD� B@M� CDEHMD� QHFGS�

!LNCTKDR� @R� @KFDAQ@HB� RSQTBSTQDR� BNMRHRSHMF� NE� NODQ@SHNMR� @MC

L � + U �  � + � � RTBG� SG@ S� + � VHSG� c� HR� @M� @ADKH@M� FQNTO�� @MC� SGD� ENKKNVHMF�

@WHNLR� GNKC�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




 ?=KH;��
�


�W�N� @	N�.� � � W�N��>
.	�
K N K � � � $

U�N��>�.	� � � � HN � @	c� �U�L� .	
� Hb X 	 N @ � � � �U�N�@	b� �X�N� >	

)E�+ � HR� @� KDES� @MC� QHFGS� � �LNCTKD��SGDM� HS� HR�B@KKDC� @M� � �AHLNCTKD� HE�� HM� @CCH

SHNM�� SGD�ENKKNVHMF� @WHNL�GNKCR�

�BQW�	N�.� � � @O�U�N�.	

!� ONRRHAKD� B@MNMHB@K� RXRSDL� ENQ� � �AHLNCTKDR� NUDQ� @M� @RRNBH@SHUDBNLLTS@SHUD�

QHMF� VHSG� TMHS� � � BNMRHRSR� NE� SGD� B@MNMHB@K� RXRSDL� ENQ� KDES� � �LNCTKDR� EQNL� SGD�

OQDBDCHMF�DW@LOKDR�� OKTR� SGD� ENKKNVHMF� QTKDR�

+E� @Q bV M
# � ��   V 2
? � E�� f 6 @

�N� E� 7 �E �. fm 2��� 9@Q
.	
U L � �> � . 	 f m �W�E�@	b��W� �
�Wc�X��E� > f m �W�E�@	c��X

U �L� �@	  � �K	�W�E� > 	
�@
W�	N�. f V @
�W�N�.	

VGDQD� � �� 
�� @MC�c� @QD� HM� � ! �� 4GHR� RXRSDL� HR� RHLOKDQ� SG@M� SGD� NMD� FHUDM� HM

, ;F HE:K 9;: �M ?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

(TKKNS� �����	�� &NQ� SDQLHM@SHNM� NE� 0�� � ! �� VD� TRD� SGD� RDS� $G	�� Z � �� 
 �  �c \ �

EQNL� SGD� OQDBDCHMF�DW@LOKD�� @MC�DWSDMC� SGD�OQDBDCDMBD� NQCDQHMF� � � HM� SGD�(@RRD�

CH@FQ@L� HM� &HFTQD� ���� AX� BGNNRHMF� N� SN� AD� AHFFDQ� SG@M� 
�� 4GD� NODQ@SNQ� N� G@R�

�KDES� SN �QHFGS	� KDWHBNFQ@OGHB�RS@STR�

% W@L O KD � ����� �0FKDP�� ,DS�+ �� VHSG� a� @MC� N��� AD� @M�� �AHLNCTKD� @MC�� VHSG�c

@MC�� � � @�QHMF�� + � HR� B@KKDC� @M�� �QHMF� HE�SGD� ENKKNVHMF�DPT@SHNMR�GNKC�

�@
W	bX� � � @ �Wb X	
� H N @ 	 � X � � � Wb �@
X	
Hb � X N @ 	 � � � �W � X 	N N �

!� B@MNMHB@K� RXRSDL� ENQ� � �QHMFR� NUDQ� @M� @RRNBH@SHUDBNLLTS@SHUD� QHMF� VHSG� TMHS�

� � BNMRHRSR� NE� SGD� B@MNMHB@K� RXRSDL� ENQ� @M�� �AHLNCTKD� @ANUD�� OKTR� SGD� ENKKNVHMF�

QTKDR�

	�\� D �

QWF�Y� fm� !
Wb �Xc Y	� �� �Wb X 	c �Wb Y 	
�W X	bY� �� �Wb Y 	c �Xb Y 	
Wb �@
X	� m� �K	
�Wb �@
X		
�@Q�W�	bX� �a� @ i�Wb X 	
�WN@	b X � 
f� Wb �@
X	
Wb �X N @ 	 � fm� �Wb X 	N @

Wb�@
�XN�*		� el� �Wb �@
X		N>

VGDQD� � �� 
�� @MC�c� @QD� HM� � ! �� 4GD� EHQRS� EHUD� NE� SGDRD� @CCHSHNM@K� QTKDR� CDRBQHAD�

SGD� RSQTBSTQD� NE� SGD� QHMF�+ �� 4GD� QDL@HMHMF� QTKDR� CDRBQHAD� SGD�� �QHMF� RSQTBSTQD��

&NQ� SDQLHM@SHNM� NE� 0� � � ! �� NMD� L@X� TRD� @M� @RRNBH@SHUD� O@SG� NQCDQHMF� ENQ�

$"�� Z � � � 
 �  �c \ � @MC� SGD�OQDBDCDMBD� � � EQNL� SGD�OQDUHNTR�DW@LOKD�� DWSDMCDC�AX�

CDEHMHMF�� � SN� AD� AHFFDQ� SG@M� N��� 4GD� NODQ@SNQ�b� G@R� KDWHBNFQ@OGHB� RS@STR� �KDES� SN�

QHFGS	�

% W@L O KD � ����� ��IDB?O>P�� ,DS� � � AD� @M� @RRNBH@SHUDBNLLTS@SHUD� QHMF� VHSG�

TMHS�� !M�� �QHMF�+ � HR�B@KKDC� @M���@KFDAQ@�� HE

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

@
W� � � U�L�>

ENQ� @KK� DKDLDMSR� U� @MC� >�� !� B@MNMHB@K� RXRSDL� ENQ� � �@KFDAQ@R� BNMRHRSR� NE� SGD

B@MNMHB@K�RXRSDL�ENQ�@� KDES�� �LNCTKD�EQNL�%W@LOKD������ OKTR� SGD� ENKKNVHMF� QTKDR�

U �N�> � fm� @QcU
Wb E=� �� EK
MbW� M

Wb �Xc Y 	 � 
l� �Wb X 	c �Wb Y	
�W X	bY� 
a� �Wb Y	c �Xb � 	

m� @
�WbX	
Wb�@
X	� ea� @
�WbX	

VGDQD� ��� 
�� @MC�c� @QD� HM� !#
�� &NQ� SDQLHM@SHNM� NE�0�� � ! �� SGD� @RRNBH@SHUD�O@SG�

NQCDQHMF� EQNL� SGD�OQDBDCHMF�DW@LOKD�L@X�AD�TRDC�

)M� SGD� DW@LOKDR� @ANUD� VD� G@UD� TRDC� � �SQ@MRENQLR� ENQ� SDQLHM@SHNM� NE�

@RRNBH@SHUDBNLLTS@SHUD�RXRSDLR�� 4GDX�L@X�@KRN�AD�TRDC� ENQ�OQNUHMF� SDQLHM@SHNM�

NE�NQCHM@QX� QDVQHSD� RXRSDLR�

% W@L OKD � ����� �PPL@F>QFSFQV� >KA� BKALJLOMEFPJ�� ,DS�0� AD� SGD� ENKKNVHMF� QDVQHSD�

RXRSDL� �#GDQHE@�@MC�,DRB@MMD�� ����	�

� U � V 	 dW� 
f� U � � V W 	
) � �N����� �O�� � � ���O��

����S���W�S��� 	�� ) � * 6 � 7 � � � 8

,DS� 2 �� AD� SGD� EHQRS� QTKD� NE� 0 � @MC� 0��� AD� 0�0 ���� &NQ� SDQLHM@SHNM� NE� 0� �� HS�

RTEEHBDR� SN� OQNUD� SDQLHM@SHNM� NE�0���� �2 �d� @MC� 2 ��� RDO@Q@SDKX�� 2 �� HR� SDQLHM@SHMF��

,DS� 2 � AD� SGD�� �SQ@MRENQL�BNQQDRONMCHMF� SN�$"�� Z � � �� a\� @MC�@�OQDBDCDMBD�NQCDQ

HMF� � � � VGDQD� a� HR� AHFFDQ� SG@M� � � �� 4GDM� VD� G@UD� '���>ML� O� �� ENQ� ANSG� QDVQHSD� QTKDR�

'
O � HM�0���� 3HMBD� 2 � � HR� BNMS@HMDC� HM� 2

�� 0��� � �2 �� HR� SDQLHM@SHMF�

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




��

�"�*.�,� ��

-/''�,3

7D� G@UD� OQDRDMSDC� U@QHNTR� QDVQHSDA@RDC� OQNNE�LDSGNCRfRS@MC@QC� BNLOKD

SHNM�� BNLOKDSHNM� ENQ� QDVQHSHMF� LNCTKN� @� BNMFQTDMBD�� BNLOKDSHNM� VHSGNTS�

E@HKTQDf@MC�G@UD� HMSQNCTBDC�MDV� BNMBDOSRfOQNNE�NQCDQHMFRfENQ� QD@RNMHMF�@ANTS�

SGDL�� /TQ� @OOQN@BG� CHEEDQR� EQNL� OQDUHNTR� VNQJ� HM� SGHR� @QD@� HM� SG@S� VD� CN� MNS�

OQDRDMS� RODBHEHB� UDQRHNMR� NE� BNLOKDSHNM�� ATS� ENQLTK@SD� BNLOKDSHNM� NM� @� LNQD�

@ARSQ@BS� KDUDK�� TRHMF�DPT@SHNM@K� HMEDQDMBD� QTKDR�

4GHR� @OOQN@BG� NE� QDOQDRDMSHMF� BNLOKDSHNM� @R� @M� HMEDQDMBD� RXRSDL� G@R� RDUDQ@K�

@CU@MS@FDR�� 6@QHNTR� MNSHNMR� RTBG� @R� E@HQMDRR� @MC� BNQQDBSMDRR� �NE� BNLOKDSHNM	��

SG@ S� NSGDQVHRD� G@UD� SN� AD� CDEHMDC� VHSG� QDRODBS� SN� @� O@QSHBTK@Q� UDQRHNM� NE�BNLOKD

SHNM�� B@M� AD� ENQL@KHYDC� HM� LNQD� FDMDQ@K� SDQLR� SG@S� @OOKX� SN� @�VHCD� RODBSQTL� NE�

BNLOKDSHNM� OQNBDCTQDR�� #NQQDRONMCHMFKX�� NTQ� BNQQDBSMDRR� QDRTKSR� @KRN� @OOKX� SN� @�

K@QFD� BK@RR� NE� BNLOKDSHNM� OQNBDCTQDR�� 4GHR� @RODBS� FQD@SKX� RHLOKHEHDR� SGD� S@RJ� NE�

DRS@AKHRGHMF� SGD� BNQQDBSMDRR� NE� @M� HLOKDLDMS@SHNM�� /ARDQU@SHNMR� ODQS@HMHMF� SN�

NMD� LDSGNC� B@M� NESDM� AD� B@QQHDC� NUDQ� SN� @� QDK@SDC� LDSGNC�� D�F�� RTARTLOSHNM� B@M�

AD� R@EDKX�TRDC�VHSG�RS@MC@QC� @R�VDKK� @R�VHSG�TME@HKHMF� BNLOKDSHNM�

4GD� JDX� BNMBDOS� NE�NTQ� @OOQN@BG� @QD� OQNNE�NQCDQHMFR�� 4GD� DRRDMSH@K� OQNODQ

SHDR� NE� @M� HMEDQDMBD� RXRSDL�� HM� O@QSHBTK@Q�� SGD� QDK@SHNMRGHO� ADSVDDM� SGD� HMCHUHCT@K�

HMEDQDMBD� QTKDR�� @QD� BKNRDKX� QDEKDBSDC� HM� SGD� BNLOKDWHSX� LD@RTQDR� TRDC� ENQ� OQNNE�

NQCDQHMFR�� 4GD� BNLOKDWHSX� LD@RTQD� ENQ� RS@MC@QC� @MC� TME@HKHMF� BNLOKDSHNM� HMCH

B@SDR�� ENQ� HMRS@MBD�� SG@S� RHLOKHEHB@SHNM� QTKDR� @QD� NMKX� KNNRDKX� BNMMDBSDC� VHSG� SGD

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

NSGDQ� HMEDQDMBD� QTHDR�� #NMRDPTDMSKX�� BNQQDBSMDRR� B@M� AD� OQNUDC� VHSGNTS� HLONRHMF�

@MX� QDRSQHBSHNMR� NM� RHLOKHEHB@SHNM� QTKDR�� /M� SGD� NSGDQ� G@MC�� OQNNE�NQCDQHMFR� @KRN�

HKKTLHM@SD� SGD� RODBHEHB� CHEEHBTKSHDR� VHSG� QDVQHSHMF� LNCTKN� @� BNMFQTDMBD� @MC�

RHLOKHEHB@SHNM�NE�QTKDR�

2DCTBSHNM� NQCDQHMFR� @QD� @M� HLONQS@MS� BNLONMDMS� NE�OQNNE�NQCDQHMFR�� 4GDX�

@QD� BQTBH@K� ENQ�SGD� BNLOKDSHNM� OQNBDRR� HSRDKE�� !MX� BNLOKDSHNM� OQNBDCTQD�G@R� SN�AD�

RTOOKHDC�VHSG� @� QDCTBSHNM�NQCDQHMF�� RTBBDRR�NQ� E@HKTQD�NESDM�CDODMCHMF�NM�SGHR� NQC

DQHMF�� !OOQNOQH@SD� NQCDQHMFR� @QD� NESDM� CHEEHBTKS� SN� EHMC�� !� MTLADQ� NE� RBGDLDR�

G@UD� ADDM� CDUHRDC� ENQ� BNMRSQTBSHMF� QDCTBSHNM� NQCDQHMFR� ENQ� NQCHM@QX� QDVQHSD� RXR

SDLR� �RDD� SGD� RTQUDX� NE�$DQRGNVHSY�� ����	�� 4GDQD� @QD� NMKX� @� EDV� RTBG� LDSGNCR�

ENQ� QDVQHSHMF� LNCTKN� @� BNMFQTDMBD�� 7D� G@UD� CHRBTRRDC� NMD� SDBGMHPTD�� SQ@MRENQ

L@SHNM� NQCDQHMFR�

2DVQHSD� SDBGMHPTDR� @QD� MNS� QDRSQHBSDC� SN� OTQDKX� DPT@SHNM@K� SGDNQHDR�� ATS� G@UD�

ADDM� RTBBDRRETKKX� HMSDFQ@SDC� HM� SGDNQDL� OQNUDQR� ENQ� EHQRSNQCDQ� OQDCHB@SD� KNFHB�� @R�

DWDLOKHEHDC� AX� SGD� VNQJ� NE� (RH@MF� �����	�� 7D� G@UD� TMCDQS@JDM� QDRD@QBG� HM�

@C@OSHMF�OQNNE�NQCDQHMF� SDBGMHPTDR� SN�RTBG�LDSGNCR�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




��

,� �,�(��-

;�=� "@BGL@HQ�� ,��� @MC� $DQRGNVHSY�� .�� �����	�� #QHSHB@K� O@HQ� BQHSDQH@� ENQ� SGD�

+MTSG"DMCHW� BNLOKDSHNM� LDSGNC�� .OL@�� 1VJM�� LK� 1VJ?LIF@� >KA� �IDB?O>F@�

!LJMRQ>QFLK�� "��7�� #G@Q�� DC���7@SDQKNN�� #@M@C@�� �������� �2DUHRDC�UDQRHNM�

SN� @OOD@Q� HM� (�� 1VJ?LIF@� !LJMRQ>QFLK�	

;�=� "@BGL@HQ�� ,��� @MC� $DQRGNVHSY�� .�� �����	�� #NLLTS@SHNM�� SQ@MRENQL@SHNM��

@MC� SDQLHM@SHNM�� .OL@�� �QE� 'KQ�� !LKC�� LK��RQLJ>QBA�"BAR@QFLK�� *�� (�� 3HDJ�

L@MM�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BHDMBD� ����� 3OQHMFDQ6DQK@F��"DQKHM�� ����

;�=� "@BGL@HQ�� ,��� @MC� $DQRGNVHSY�� .�� �����	�� #NLOKDSHNM� ENQ� QDVQHSHMF� LNCTKN�

@� BNMFQTDMBD�� 4N� @OOD@Q� HM� .OL@�� 1B@LKA� 'KQ�� !LKC�� LK� 0BTOFQFKD� 2B@E

KFNRBP� >KA��MMIF@>QFLKP�� 3OQHMFDQ6DQK@F�

;�=� "@BGL@HQ�� ,��� $DQRGNVHSY�� .��� @MC� (RH@MF�� *�� �����	�� /QCDQHMFR� ENQ� DPT@�

SHNM@K� OQNNER�� .OL@�� '###� 1VJM�� ILDF@� J � !LJMRQBO� 1@FBK@B�� #@LAQHCFD��

-@RR@BGTRRDSSR�� �������

;�=� "@BGL@HQ�� ,��� $DQRGNVHSY�� .��� @MC� 0K@HRSDC�� $�!�� �����	�� #NLOKDSHNM�

VHSGNTS� E@HKTQD�� 4N� @OOD@Q� HM� .OL@�� !LII�� LK� 0BPLIRQFLK� LC� #NR>QFLKP� FK�

�IDB?O>F@�1QOR@QROBP�� ,@JDV@X�� 4DW@R�

;�=� "@BGL@HQ�� ,��� @MC� 0K@HRSDC�� $�!�� �����	�� 4DQLHM@SHNM� NQCDQHMFR� ENQ�

@RRNBH@SHUDBNLLTS@SHUD� QDVQHSHMF� RXRSDLR�� (�� LC� 1VJ?LIF@� !LJMRQ>QFLK� ���

�������

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




;�=� "QNVM�� 4�� �����	�� !� RSQTBSTQDC� CDRHFMLDSGNC� ENQ� RODBH@KHYDC� OQNNE� OQN

BDCTQDR�� 0G�$�� SGDRHR��#@KHENQMH@�)MRSHSTSD�NE�4DBGMNKNFX��0@R@CDM@�� #@KHE�

;�=� "TBGADQFDQ�� "�� �����	�� !� BQHSDQHNM� ENQ� CDSDBSHMF� TMMDBDRR@QX� QDCTBSHNMR� HM�

SGD� BNMRSQTBSHNM� NE�'QNAMDQ� A@RDR�� .OL@�� #30-1�+� d���� 7�� .F�� DC��� ,DBS��

.NSDR� HM�#NLO�� 3BHDMBD����� 3OQHMFDQ6DQK@F��"DQKHM�� ����

;�=� "TBGADQFDQ�� "�� �����	�� !� BQHSHB@KO@HQ�BNLOKDSHNM� @KFNQHSGL� ENQ� EHMHSDKX�FDM

DQ@SDC� HCD@KR� HM� QHMFR�� .OL@�� 1VJM�� 0BHROPFSB� )LJ?FK>QLOFH�� %�� "NDQFDQ�� DS�

@K��� DCR���,DBS�� .NSDR� HM�#NLO�� 3BHDMBD� ����� 3OQHMFDQ6DQK@F��"DQKHM�� �������

;��=� #GDQHE@�� !�� "��� @MC� ,DRB@MMD�� 0�� �����	�� !�LDSGNC� ENQ� OQNUHMF� SDQLHM@SHNM�

NE� QDVQHSHMF� RXRSDLR� A@RDC� NM� DKDLDMS@QX� BNLOTS@SHNMR� NM� ONKXMNLH@KR��

.OL@�� �QE� 'KQ�� !LKC�� LK� �RQLJ>QBA� "BAR@QFLK�� *�� (�� 3HDJL@MM�� DC��� ,DBS��

.NSDR� HM� #NLO�� 3BHDMBD� ����� 3OQHMFDQ6DQK@F��"DQKHM�

;��=� $DQRGNVHSY�� .�� �����	�� /QCDQHMFR� ENQ� SDQLQDVQHSHMF� RXRSDLR�� 2EBLOBQF@>I�

!LJMRQBO�1@FBK@B� ���� �������

;��=� $DQRGNVHSY�� .�� �����	�� #NLOTSHMF� VHSG� QDVQHSD� RXRSDLR�� 'KCLOJ>QFLK� >KA�

!LKQOLI����� �������

;��=� $DQRGNVHSY�� .�� �����	�� 4DQLHM@SHNM�� 0BTOFQFKD� 2B@EKFNRBP� >KA� �MMIF@>

QFLKP�� *�0�� *NT@MM@TC�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BH�� ����� 3OQHMFDQ6DQK@F��

"DQKHM�� �������� �2DUHRDC�UDQRHNM� SN� @OOD@Q� HM� (�� LC�1VJ?LIF@� !LJMRQ>QFLK�	

;��=� $DQRGNVHSY�� .��� (RH@MF�� *��� *NRDOGRNM�� .�!��� @MC� 0K@HRSDC�� $�!�� �����	��

!RRNBH@SHUDBNLLTS@SHUD� QDVQHSHMF�� .OL@�� �QE�'(!�'��+@QKRQTGD�� �������

;��=� $DQRGNVHSY�� .��� @MC� -@MM@�� :�� �����	�� 0QNUHMF� SDQLHM@SHNM� VHSG� LTKSHRDS�

NQCDQHMFR�� !LJJ��� !+ ���� �������

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E <�J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

;��=� $DQRGNVHSY�� .��� -@QBTR�� ,��� @MC� 4@QHDBJH�� !�� �����	�� %WHRSDMBD�� TMHPTDMDRR��

@MC�BNMRSQTBSHNM�NE�QDVQHSD�RXRSDLR�� 4N� @OOD@Q� HM�1'�+�(�� !LJMRQFKD�

;��=� &@FDR�� &�� �����	�� !RRNBH@SHUDBNLLTS@SHUD� TMHEHB@SHNM�� .OL@�� �QE� !LKC��

�RQLJ>QBA�"BAR@QFLK�� 2��%�� 3GNRS@J�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BHDMBD� �����

3OQHMFDQ6DQK@F��"DQKHM�� �������

;��=� (RH@MF�� *�� �����	�� 2DETS@SHNM@K� SGDNQDL� OQNUHMF� TRHMF� SDQLQDVQHSHMF� RXR

SDLR�� �OQFCF@F>I�'KQBIIFDBK@B����� �������

;��=� (RH@MF�� *��� @MC�2TRHMNVHSBG��-�� �����	�� !�MDV�LDSGNC�ENQ�DRS@AKHRGHMF� QDET

S@SHNM@K� BNLOKDSDMDRR� HM� SGDNQDL� OQNUHMF�� .OL@�� �QE� 'KQ�� !LKC�� LK�

�RQLJ>QBA� "BAR@QFLK�� *�� (�� 3HDJL@MM�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BHDMBD�

����� 3OQHMFDQ6DQK@F��"DQKHM�

;��=� (RH@MF�� *��� @MC� 2TRHMNVHSBG�� -�� �����	�� /M� VNQC� OQNAKDLR� HM� DPT@SHNM@K�

SGDNQHDR�� 4DBG��2DO�� ������� 35.9�@S�3SNMX�"QNNJ�

;��=� (TDS�� '�� �����	�� #NMEKTDMS� QDCTBSHNMR�� @ARSQ@BS� OQNODQSHDR� @MC� @OOKHB@SHNMR�

SN� SDQL � QDVQHSHMF� RXRSDLR�� (�� � !+ ���� �������

;��=� (TDS�� '�� �����	�� !� BNLOKDSD� OQNNE� NE� BNQQDBSMDRR� NE� SGD�+MTSG� @MC� "DMCHW�

BNLOKDSHNM�@KFNQHSGL�� (�� !LJM�� >KA�1VPQBJ�1@FBK@BP����� �����

;��=� (TDS�� '�� @MC�(TKKNS�� *�-�� �����	�� 0QNNER� AX� HMCTBSHNM� HM�DPT@SHNM@K� SGDNQHDR�

VHSG� BNMRSQTBSNQR�� (�� !LJM�� >KA�1VPQBJ�1@FBK@BP����� �������

;��=� (TDS�� '�� @MC� ,@MJENQC�� $�� 3�� �����	�� /M� SGD� TMHENQL� G@KSHMF� OQNAKDL� ENQ�

SDQL �QDVQHSHMF� RXRSDLR�� 2@OONQS�,@ANQH@������ ).2)!��,D�#GDRM@X��&Q@MDD�

;��=� (TKKNS�� *�-�� �����	�� !� B@S@KNFTD�NE�B@MNMHB@K� SDQL� QDVQHSHMF� RXRSDLR�� 4DBG��

2DO�� #3,����� 32)�)MSDQM@SHNM@K��-DMKN�0@QJ�� #@KHENQMH@�

, ;F HE:K 9;: �M ?J>� F ;HC ?II ?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




? D

;��=� *NT@MM@TC�� *�0�� �����	�� #NMEKTDMS� @MC� BNGDQDMS� DPT@SHNM@K� SDQL� QDVQHSHMF�

RXRSDLR�� !OOKHB@SHNM� SN� OQNNER� HM� @ARSQ@BS� C@S@� SXODR�� .OL@�� 1FH� !LII�� LK�

2OBBP� FK��IDB?O>� >KA�.OLDO>JJFKD�� !��.� d���� '�� !TRHDKKN� @MC�-�� 0QNS@RH��

DCR���,DBS�� .NSDR� HM� #NLO�� 3BH�� ���� 3OQHMFDQ6DQK@F��"DQKHM�� �������

;��=� *NT@MM@TC�� *�0��� @MC� +HQBGMDQ�� (�� �����	�� #NLOKDSHNM� NE� @� RDS� NE� QTKDR�

LNCTKN�@�RDS�NE�DPT@SHNMR�� 1'�+�(�� !LJMRQFKD����� ���������

;��=� +@LHM�� 3��� @MC�,DUX�� *�*�� �����	�� 4VN� FDMDQ@KHY@SHNMR� NE�SGD� QDBTQRHUD� O@SG�

NQCDQHMF�� 5MOTAKHRGDC�L@MTRBQHOS��5MHU�� NE�)KKHMNHR�@ S�5QA@M@#G@LO@HFM�

;��=� +@OTQ�� $��� -TRRDQ�� $�2��� @MC� .@QDMCQ@M�� 0 �� �����	�� /MKX� OQHLD� RTODQONRH

SHNMR� MDDC� AD� BNMRHCDQDC� HM� SGD� +MTSG"DMCHW� OQNBDCTQD�� 5MOTAKHRGDC�

L@MTRBQHOS�� #NLOTSDQ� 3BHDMBD� "Q@MBG�� #NQONQ@SD� 2DRD@QBG� @MC� $DUDKNO

LDMS�� 'DMDQ@K�%KDBSQHB�� 3BGDMDBS@CX�� .DV�9NQJ�

;��=� +@OTQ��$��� @MC� 3HU@JTL@Q�� '�� �����	�� !QBGHSDBSTQD� NE�@MC�DWODQHLDMSR�VHSG�

22,�� @� QDVQHSD� QTKD� K@ANQ@SNQX�� .OL@�� ,1$� 5LOHPELM� LK� QEB� 0BTOFQB� 0RIB�

*>?LO>QLOV�� 2DMRDKK@DQUHKKD��.DV�9NQJ�� �����

;��=� +MTSG�� $��� @MC�"DMCHW�� 0�� �����	�� 3HLOKD� VNQC� OQNAKDLR� HM� TMHUDQR@K� @KFD

AQ@R�� )M� !LJMRQ>QFLK>I� .OL?IBJP� FK� �?PQO>@Q� �IDB?O>�� *�� ,DDBG�� DC��� 0DQ�

F@LNM�0QDRR�� �������

;��=� +TBGKHM�� 7�� �����	�� !� BNMEKTDMBD� BQHSDQHNM� A@RDC� NM� SGD� FDMDQ@KHRDC� .DV

L@M� KDLL@�� .OL@�� #ROL@>I� d���� "�� #@UHMDRR�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BH��

����� 3OQHMFDQ6DQK@F��"DQKHM�� �������

;��=� +HHBGKHM�� 7�� �����	�� !� FDMDQ@KHYDC� +MTSG"DMCHW� @KFNQHSGL�� 2DONQS� ������

$DOS�� NE�-@SGDL@SHBR��%4(�:TQHBG�� 3VHSYDQK@MC�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

;��=� +HHBGKHM��7�� �����	�� %PT@SHNM@K�#NLOKDSHNM�AX�0QNNE�3HLOKHEHB@SHNM�� 2DONQS�

������$DOS�� NE�-@SGDL@SHBR��%4(�:TQHBG�� 3VHSYDQK@MC�

;��=� ,@MJENQC�� $�� �����	�� #@MNMHB@K� HMEDQDMBD�� -DLN� !40���� $DOS�� NE�

-@SGDL@SHBR� @MC�#NLOTSDQ�3BHDMBD��5MHUDQRHSX�NE�4DW@R��!TRSHM��4DW@R�

;��=� ,@MJENQC�� $�3�� �����	�� /M� OQNUHMF� SDQL � QDVQHSHMF� RXRSDLR� @QD� .NDSGDQH@M��

-DLN� -40��� -@SGDL@SHBR� $DO@QSLDMS�� ,NTHRH@M@� 4DBG�� 5MHU��� 2TRSNM��

,NTHRH@M@�

;��=� ,@MJENQC�� $��� @MC� "@KK@MSXMD�� !�� �����	�� $DBHRHNM� OQNBDCTQDR� ENQ� RHLOKD�

DPT@SHNM@K� SGDNQHDR�VHSG� BNLLTS@SHUD� @WHNLR��#NLOKDSD�RDSR� NE�BNLLTS@SHUD�

QDCTBSHNMR�� -DLN� !40���� $DOS�� NE� -@SGDL@SHBR� @MC� #NLOTSDQ� 3BHDMBD��

5MHUDQRHSX�NE�4DW@R��!TRSHM�� 4DW@R�

;��=� ,@MJENQC�� $��� @MC� "@KK@MSXMD�� !�� �����	�� $DBHRHNM� OQNBDCTQDR� ENQ� RHLOKD�

DPT@SHNM@K� SGDNQHDR� VHSG� ODQLTS@SHUD� @WHNLR�� #@MNMHB@K� RDSR� NE�ODQLTS@SHUD�

QDCTBSHNMR�� -DLN� !40���� $DOS�� NE� -@SGDL@SHBR� @MC� #NLOTSDQ� 3BHDMBD��

5MHUDQRHSX�NE�4DW@R��!TRSHM�� 4DW@R�

;��=� ,@MJENQC�� $��� @MC� "@KK@MSXMD�� !�� �����	�� $DBHRHNM� OQNBDCTQDR� ENQ� RHLOKD�

DPT@SHNM@K� SGDNQHDR� VHSG� @RRNBH@SHUDBNLLTS@SHUD� @WHNLR�� #NLOKDSD� RDSR� NE�

@RRNBH@SHUDBNLLTS@SHUD� QDCTBSHNMR�� -DLN� !40���� $DOS�� NE� -@SGDL@SHBR�

@MC� #NLOTSDQ� 3BHDMBD�� 5MHUDQRHSX�NE�4DW@R��!TRSHM�� 4DW@R�

;��=� ,@MJENQC�� $��� @MC� "@KK@MSXMD�� !�� �����	�� 4GD� QDETS@SHNM� BNLOKDSDMDRR� NE�

AKNBJDC� ODQLTS@SHUD� M@QQNVHMF� @MC� QDRNKTSHNM�� .OL@�� $LROQE� 5LOHPELM� LK�

�RQLJ>QBA�"BAR@QFLK��7�� (�� *NXMDQ�� *Q��� DC���!TRSHM�� 4DW@R�

;��=� ,D� #GDM@CDB�� 0�� �����	�� !>KLKF@>I� CLOJP� FK� CFKFQBIV� MOBPBKQBA� >IDB?O>P��

,DBS�� .NSDR� HM�4GDNQDSHB@K� #NLOTSDQ� 3BHDMBD�� 0HSL@M7HKDX�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

;��=� ,DRB@MMD�� 0 �� �����	�� 3NLD� OQNODQSHDR� NE� CDBNLONRHSHNM� NQCDQHMF�� @�

RHLOKHEHB@SHNM� NQCDQHMF� SN� OQNUD� SDQLHM@SHNM� NE� QDVQHSHMF� RXRSDLR��

0���'�0�-�� 2EBLOBQF@>I�'KCLOJ>QF@P� ���� �������

;��=� -@MM@�� :��� @MC� .DRR�� 3�� �����	�� /M� SGD� SDQLHM@SHNM� NE�-@QJNU� @KFNQHSGLR��

.OL@�� &>T>FF�'KQ�� !LKC�� LK�1VPQBJ�1@FBK@B��(NMNKTKT��(@V@HH�� �������

;��=� -DSHUHDQ�� 9�� �����	�� !ANTS� SGD� QDVQHSHMF� RXRSDLR� OQNCTBDC� AX� SGD� +MTSG�

"DMCHW�BNLOKDSHNM�@KFNQHSGL�� 'KCLOJ>QFLK�.OL@��*BQQBOP� ���� �����

;��=� -TRRDQ�� $�,�� �����	�� /M�OQNUHMF� HMCTBSHUD�OQNODQSHDR�NE�@ARSQ@BS� C@S@� SXODR��

.OL@�� �QE��!+ �1VJM�� LK�.OFK@FMIBP� LC�.OLDO>JJFKD�*>KDR>DBP�� ,@R�6DF@R��

�������

;��=� /j$NMMDKK�� -�*�� �����	�� #NR>QFLK>I� ILDF@� >P� >�MOLDO>JJFKD� I>KDR>DB�� -)4�

0QDRR�� #@LAQHCFD��-@RR@BGTRDSSR�

;��=� /GRTF@��!��� @MC� 3@J@H��+�� �����	�� -DSHR��!�SDQL� QDVQHSHMF� RXRSDL�FDMDQ@SNQ�

�!M� HMEDQDMBD� DMFHMD� ENQ�DPT@SHNMR� @MC� HMDPT@SHNMR�� )#/4�2DRD@QBG�#DMSDQ��

4NJXN�� *@O@M�

;��=� 0DCDQRDM�� *�� �����	�� /AS@HMHMF� BNLOKDSD� RDSR� NE� QDCTBSHNMR� @MC� DPT@SHNMR�

VHSGNTS� TRHMF� RODBH@K� TMHEHB@SHNM� @KFNQHSGLR�� .OL@�� #ROL@>F� �1��� "�� #@UHMDRR��

DC���,DBS�� .NSDR� HM�#NLO�� 3BH�� ����� 3OQHMFDQ6DQK@F��"DQKHM�� �������

;��=� 0DSDQRNM�� '�� �����	�� !� SDBGMHPTD� ENQ� DRS@AKHRGHMF� BNLOKDSDMDRR� QDRTKSR� HM�

SGDNQDL�OQNUHMF�VHSG� DPT@KHSX�� 1'�+�(�� !LJMRQFKD� ���� ������

;��=� 0DSDQRNM�� '��� @MC� 3SHBJDK�� -�� �����	�� #NLOKDSD� RDSR� NE� QDCTBSHNMR� ENQ� RNLD�

DPT@SHNM@K� SGDNQHDR�� (�� � !+ ���� �������

;��=� 0K@HRSDC��$�!�� �����	�� !�QDBTQRHUDKX� CDEHMDC�NQCDQHMF� ENQ�OQNUHMF� SDQLHM@SHNM�

NE� SDQL � QDVQHSHMF� RXRSDLR�� 2DONQS� 2������� $DO@QSLDMS� NE� #NLOTSDQ

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

3BHDMBD�� 5MHUDQRHSX�NE�)KKHMNHR��5QA@M@�� )KKHMNHR�

;��=� 0K@HRSDC�� $�!�� �����	�� !RRNBH@SHUD� O@SG� NQCDQHMFR�� .OL@�� ,1$� 5LOHPELM� LK�

QEB� 0BTOFQB� 0RIB� *>?LO>QLOV��2DMRDKK@DQUHKKD��.DV�9NQJ�� �������

;��=� 0KNSJHM�� '�� �����	�� "THKCHMFHM� DPT@SHNM@K� SGDNQHDR�� +>@EFKB� 'KQBIIFDBK@B� ���

"��-DKSYDQ�@MC�$��-HBGHD�� DCR���!LDQHB@M�%KRDUHDQ��.DV�9NQJ�� �����

;��=� 2NAHMRNM�� '�!��� @MC� 7NR�� ,�� �����	�� 0@Q@LNCTK@SHNM� @MC� SGDNQDL� OQNUHMF�

HM� EHQRS� NQCDQ� SGDNQHDR�VHSG� DPT@KHSX�� +>@EFKB� 'KQBIIFDBK@B� ��� "�� -DKSYDQ� @MC�

$��-HBGHD��DCR���!LDQHB@M�%KRDUHDQ��.DV�9NQJ�� �������

;��=� 3HDJL@M�� *�� �����	�� 5MHUDQR@K� TMHEHB@SHNM�� .OL@�� �QE� !LKC�� �RQLJ>QBA�

"BAR@QFLK�� 2�� %�� 3GNRS@J�� DC��� ,DBS�� .NSDR� HM� #NLO�� 3BHDMBD� ����� 3OQHMFDQ�

6DQK@F��"DQKHM�� ����

;��=� 3K@FKD�� *�� 2�� �����	�� !TSNL@SDC� SGDNQDL� OQNUHMF� ENQ� SGDNQHDR� VHSG�

RHLOKHEHDQR�� BNLLTS@SHUHSX�� @MC� @RRNBH@SHUHSX�� (�� �!+ ����� �������

;��=� 3SHBJDK�� -�� %�� �����	�� !� BNLOKDSD� TMHEHB@SHNM� @KFNQHSGL� ENQ� @RRNBH@SHUD�

BNLLTS@SHUD�ETMBSHNMR�� (�� �!+ ����� �������

;��=� 7HMJKDQ�� &�� �����	�� 4GD� #GTQBG2NRRDQ� OQNODQSX� HM� BNLOTSDQ� @KFDAQ@� @MC�

RODBH@K� SGDNQDL� OQNUHMF�� !M� HMUDRSHF@SHNM� NE� BQHSHB@KO@HQ�BNLOKDSHNM� @KFN

QHSGLR�� $HRRDQS@SHNM��5MHUDQRHSX�,HMY��!TRSQH@�

;��=� 7HMJKDQ�� &�� �����	�� 2DCTBHMF� SGD� BNLOKDWHSX� NE� SGD� +MTSG"DMCHW� BNLOKD

SHNM� @KFNQHSGL�� @ � iTMHEHB@SHNMj� NE� CHEEDQDMS� @OOQN@BGDR�� .OL@�� #ROL@>I� d����

,DBS�� .NSDR� HM� #NLO�� 3BHDMBD� ����� "�� #@UHMDRR�� DC��� 3OQHMFDQ6DQK@F�� "DQKHM��

�������

;��=� 7HMJKDQ�� &��� @MC� "TBGADQFDQ�� "�� �����	�� !� BQHSDQHNM� ENQ� DKHLHM@SHMF�

TMMDBDRRR@QX� QDCTBSHNMR� HM� SGD� +MTSG"DMCHW� @KFNQHSGL�� .OL@�� !LII�� LK

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 




�

�IDB?O>�� !LJ?FK>QL�OF@P�>KA�*LDF@� FK� !LJMRQBO�1@FBK@B��'XNQ��(TMF@QX�

;��=� 7NR�� ,�4��� 2NAHMRNNT�� #,!��� #@QRNM��$�&��� 3G@KK@��,�� �����	�� 4GD� BNMBDOS� NE�

CDLNCTK@SHNM� HM�SSTDNQDL�OQNUHMF�� (�� �!+ ����� �������

, ;F HE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:�M ?J>EKJ� F ;HC ?II?ED 




�

0 #.�

,DN� "@BGL@HQ� V@R� ANQM� HM� 2HDC� HL� )MMJQDHR�� !TRSQH@�� HM� ������ (D� NAS@HMDC� @�

CHOKNL@� HM�L@SGDL@SHBR� EQNL� *NG@MMDR�+DOKDQ�5MHUDQRHS@S�,HMY��!TRSQH@�� HM� �����

@MC� @ � -�3�� HM� BNLOTSDQ� RBHDMBD� EQNL� SGD� 5MHUDQRHSX� NE� )KKHMNHR� @ S� 5QA@M@�

#G@LO@HFM� HM� ������ (D� HR� BTQQDMSKX� @M� @RRHRS@MS� OQNEDRRNQ� HM� SGD�$DO@QSLDMS� NE�

#NLOTSDQ� 3BHDMBD� @ S� SGD�3S@SD�5MHUDQRHSX�NE�.DV�9NQJ�@ S�3SNMX�"QNNJ�

, ;FHE:K 9;: �M?J>� F ;HC ?II?ED � E < �J> ; � 9EFOH?=> J� EM D;H
�  KHJ>;H� H;FHE:K9J?ED � FHE>?8?J;:� M ?J>EKJ� F ;HC ?II?ED 



