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8LI TSWMXMSR ERKPI SJ E HSSV MW EHNYWXIH FIX[IIR GPSWIH WXEXI ERH JYPP STIRIH

TSWMXMSR EX ER] ERKPI YWMRK E JY^^] PSKMG FEWIH GSRXVSPPIV� 8LI PEFSVEXSV] XIWX

W]WXIQ GSRWMWXMRK SJ E TIVQERIRX QEKRIX HMVIGX GYVVIRX �41(' QSXSV� E KIEV

W]WXIQ� E HSSV� E TS[IV EQTPMJMIV� ERH E JY^^] PSKMG GSRXVSPPIV MW QSHIPIH

QEXLIQEXMGEPP] ERH WMQYPEXIH� -R SVHIV XS OIIT XLI HSSV STIRIH EX ER] HIWMVIH

ERKPI SV GPSWIH� XLI QSXSV MW STIVEXIH MR JSV[EVH SV VIZIVWIH HMVIGXMSR� 8LI VIWYPXW

EVI GSQTEVIH [MXL XLSWI SJ E GPEWWMGEP 4- GSRXVSPPIV JSV ZEPMHEXMSR�

�� ,1752'8&7,21

%PXLSYKL� XLI WGMIRXMWXW ERH IRKMRIIVW HMH RSX TE] QYGL EXXIRXMSR SR XLI JY^^]

PSKMG �*0 HYVMRK XLI JMVWX HIGEHIW SJ MXW MRZIRXMSR F] 0�%� >EHIL ?�A� MX LEW FIGSQI

E TSTYPEV ERH YWIJYP XSSP MR QER] HMJJIVIRX ETTPMGEXMSRW MRGPYHMRK IRKMRIIVMRK EW

[IPP EW WSGMEP WGMIRGIW HYVMRK PEWX HIGEHIW ?�A� 7MRGI XLI YWI SJ *0 FEWIH PMRKYMWXMG

ETTVSEGLIW MR GSRXVSP W]WXIQW F] 1EQHERM ERH LMW GSPPIKIW?�A� QER] SXLIVW LEZI

WXEVXIH XS ETTP] *0 FEWIH W]WXIQW XS HMJJIVIRX EVIEW� 7SQI SJ XLIWI ETTPMGEXMSRW

VIPEXIH XS XLI W]WXIQ GSRXVSP EVI YWIH MRHYWXV] ?�A� MR QSXMSR GSRXVSP SJ IPIGXVMGEP

QSXSVW ?���A� QE\MQYQ TS[IV XVEGOMRK SJ TLSXSZSPXEMG IRIVK] W]WXIQW ?�A�

-R XLMW WXYH]� E *0 FEWIH GSRXVSPPIV MW HIWMKRIH ERH ETTPMIH XS GSRXVSP XLI TSWMXMSR

SJ E HSSV� [LMGL MW EFPI XS QSZI JVSQ GPSWIH TSWMXMSR XS JYPP STIRIH WXEXI ERH JVSQ

JYPP STIRIH TSWMXMSR XS JYPP GPSWIH WXEXI� -J ER YRGSRXVSPPIH ZSPXEKI MW ETTPMIH XS XLI

QSXSV MR JSV[EVH HMVIGXMSR XLI HSSV STIRW EPP XLI [E] EX JYPP STIRIH TSWMXMSR� [LMPI

ER YRGSRXVSPPIH ZSPXEKI MW ETTPMIH MR VIZIVWI HMVIGXMSR XLI HSSV KSIW FEGO MRXS JYPP

GPSWIH TSWMXMSR� ,S[IZIV� XLI HSSV GER FI OITX STIR EX ER] TSWMXMSR ERKPI F]

HIWMKRMRK ERH YWMRK TVSTIV GSRXVSPPIVW� 8LIVIJSVI� E JY^^] PSKMG GSRXVSPPIV MW

HIWMKRIH ERH YWIH XS GSRXVSP XLI HSSV TSWMXMSR� % GPEWWMGEP 4- GSRXVSPPIV MW EPWS

HIWMKRIH XS GSQTEVI XLI VIWYPXW SJ XLI JY^^] PSKMG GSRXVSPPIV JSV ZEPMHEXMSR�
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% FEWMG WGLIQEXMG HMEKVEQ SJ XLI W]WXIQ XS FI WXYHMIH MW WLS[R MR *MKYVI �E� %W MX

GER FI WIIR JVSQ XLMW WGLIQEXMG� XLI W]WXIQ GSRWMWXW SJ E HSSV� E KIEV W]WXIQ� E

TIVQERIRX QEKRIX HMVIGX GYVVIRX �41(' QSXSV� ER EQTPMJMIV� E TSXIRXMSQIXIV�

ERH E GSRXVSPPIV�

�E �F

*MKYVI �� 8LI W]WXIQ XS FI WXYHMIH� �E &EWMG WGLIQEXMG HMEKVEQ� �F GSRXVSP PSST�

8LI GSRXVSP PSST KMZIR MR *MKYVI �F� QE] FI QSVI YWIJYP XS YRHIVWXERH LS[ XLI

W]WXIQ [SVOW� 8LI TSWMXMSR ERKPI SJ XLI HSSV MW HIXIGXIH YWMRK E TSXIRXMSQIXIV

WYGL XLEX XLI ZSPXEKI �:FG� FIX[IIR XLI XIVQMREPW F ERH G VITVIWIRXW XLI HSSV

TSWMXMSR ERKPI MR XIVQW SJ TSXIRXMEP HMJJIVIRGI� 8LMW ZSPXEKI� :FG� MW ^IVS [LIR XLI

HSSV MW GPSWIH� -X MW IUYEP XS �� :� [LIR XLI HSSV MW JYPP STIRIH� [LMGL MW EWWYQIH

XS FI ��S LIVI� 8LIR� XLI SYXTYX ZSPXEKI �:TSX!:FG SJ XLI TSXIRXMSQIXIV MW YWIH EW E

JIIHFEGO WMKREP XS XLI GSRXVSPPIV ERH GSRZIVXIH XS HIKVIIW XS FI GSQTEVIH [MXL E

VIJIVIRGI WMKREP SV VITVIWIRXMRK XLI HIWMVIH HSSV TSWMXMSR MR XIVQW SJ HIKVIIW� 8LI

HMJJIVIRGI FIX[IIR XLI VIJIVIRGI TSWMXMSR ERKPI SV ERH XLI HSSV TSWMXMSR ERKPI SH

KIRIVEXIW ER IVVSV WMKREP I XS FI GSQTIRWEXIH F] XLI GSRXVSPPIV� 8LI GSRXVSPPIVW�

IMXLIV GPEWWMGEP 4-� 4-( SV *0 FEWIH SRIW� YWI XLI IVVSV WMKREP ERH TVSHYGI E

GSRXVSP WMKREP Y� [LMGL MW EQTPMJMIH F] E TS[IV EQTPMJMIV FIJSVI FIMRK ETTPMIH XS XLI

41(' QSXSV� -J XLI HSSV TSWMXMSR MW IUYEP XS XLI HIWMVIH TSWMXMSR� XLI IVVSV

FIGSQIW ^IVS VIWYPXMRK MR E ^IVS GSRXVSP WMKREP Y WS XLEX XLI EVQEXYVI ZSPXEKI ZE SJ

XLI QSXSV EPWS FIGSQIW ^IVS�

-R XLI HIWMKR SJ JY^^] PSKMG GSRXVSPPIV� XLI TSWMXMSR SJ XLI HSSV MW HIJMRIH F] JY^^]

RYQFIVW VITVIWIRXMRK XLI PMRKYMWXMG XIVQW� FORVHG� RSHQ D OLWWOH� KDOI RSHQ� RSHQ

PRUH WKDQ KDOI� ERH IXOO RSHQ� 8LIWI PMRKYMWXMG XIVQW EVI HIJMRIH SR E YRMZIVWI SJ

HMWGSYVWI XLEX VITVIWIRXW XLI GVMWT ZEPYIW SJ HSSV TSWMXMSR ERKPIW� 8LI GSRXVSPPIV

MW HIWMKRIH MR WYGL E [E] XLEX� XLI HSSV MW STIRIH SV GPSWIH [MXLSYX ER] SZIVWLSSX

MR XLI XMQI VIWTSRWI� 8LIVIJSVI [MXL XLI GSQQERH KMZIR� XLI HSSV QSZIW JEWX

XS[EVH XLI XEVKIX TSWMXMSR� ERH WPS[W HS[R NYWX FIJSVI VIEGLMRK XLI XEVKIX ERH
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WXSTW� ;LIR XLI HSSV WIXXPIW HS[R EX XLI HIWMVIH TSWMXMSR� XLI ZSPXEKI XS XLI QSXSV

FIGSQIW ^IVS� -X MW EWWYQIH XLEX E QIGLERMGEP W]WXIQ MW YWIH XS OIIT XLI HSSV

WXERHWXMPP EX XLI HIWMVIH TSWMXMSR� 8LIVIJSVI� XLI IPIGXVMGEP IRIVK] MW YWIH SRP] XS

QSZI XLI HSSV XS[EVH XLI VIJIVIRGI TSWMXMSR� RSX XS OIIT MX XLIVI� -J XLI GPSWIH

TSWMXMSR SJ XLI HSSV MW XEOIR EW �S� XLIR XLI JYPP STIR TSWMXMSR QE] FI IMXLIV ��S SV

���S SV ER] ERKPI FIX[IIR �S ERH ���S HITIRHMRK SR XLI X]TI SJ HSSV� 8LI JYPP

STIR TSWMXMSR� LIVI� MW EWWYQIH XS FI ��S� 8LIVIJSVI� XLI JY^^] RYQFIVW

VITVIWIRXMRK XLI PMRKYMWXMG XIVQW FORVHG� RSHQ D OLWWOH� KDOI RSHQ� RSHQ PRUH

WKDQ KDOI� ERH IXOO RSHQ EVI HIJMRIH EW KMZIR MR *MKYVI �E�

�E �F

*MKYVI �� *Y^^] RYQFIVW VITVIWIRXMRK XLI HSSV TSWMXMSR�

8LIWI HIJMRMXMSR SJ XLI PMRKYMWXMG XIVQW VITVIWIRXMRK XLI HSSV TSWMXMSR WLSYPH RSX FI

GSRJYWIH [MXL XLI GSQQERHW XLEX EVI KMZIR XS GLERKI XLI GYVVIRX TSWMXMSR SJ XLI

HSSV� *SV I\EQTPI� MJ [I WE] XLEX l8LI HSSV MW RSHQ PRUH WKDQ KDOI�z [I QIER XLEX

XLI TSWMXMSR ERKPI SJ XLI HSSV MW WSQI[LIVI EVSYRH ����S� ,S[IZIV� MJ [I WE]

l2SHQ D OLWWOH�y EW E GSQQERH XS GLERKI XLI TSWMXMSR SJ XLI HSSV [LIR MX MW LEPJ

STIRIH� [I QIER XLEX [I [ERX XLI HSSV GLERKI MXW TSWMXMSR MR ER EQSYRX SJ EFSYX

����S ERH QSZI XS[EVH XLI TSWMXMSR HIJMRIH EW RSHQ PRUH WKDQ KDOI� [LMGL MW

VITVIWIRXIH F] XLI RYQFIVW GPSWI XS ����S� 8LIVIJSVI� MX [MPP FI QSVI GSRZIRMIRX

ERH QSVI KIRIVEP REQMRK XLI JY^^] RYQFIVW KMZIR MR *MKYVI �E EW QXOO� D OLWWOH�

KDOI� PRUH WKDQ KDOI� ERH IXOO F] SQMXXMRK XLI [SVHW FORVHG ERH RSHQ XS SFXEMR

*MKYVI �F� 8LYW� MX [MPP FI TSWWMFPI XS YWI XLI WEQI JY^^] ZEVMEFPIW KMZIR MR *MKYVI

�F XS VITVIWIRX FSXL HSSV TSWMXMSRW ERH GSQQERHW KMZIR XS GLERKI XLI TSWMXMSR�

8LI HMJJIVIRGIW SR XLI YWI SJ JY^^] WYFWIXW KMZIR MR *MKYVI �F EVI PMWXIH MR 8EFPI

�� [LMGL EPWS HIWGVMFIW XLI JYRGXMSRW YWIH XS VITVIWIRX XLI PMRKYMWXMG XIVQW�

8LI VIJIVIRGI WMKREP XS XLI GSRXVSPPIV MR *MKYVI �F MW XLI HIWMVIH TSWMXMSR ERKPI SJ

XLI HSSV� 8LMW RI[ HSSV TSWMXMSR MW IMXLIV IRXIVIH HMVIGXP] SV SFXEMRIH F] EHHMRK SV

WYFXVEGXMRK XLI HIWMVIH EQSYRX SJ GLERKI MR TSWMXMSR JVSQ XLI GYVVIRX HSSV TSWMXMSR

ERKPI� 8LI HIWMVIH GLERKI MR TSWMXMSR ERKPI MW SRI SJ XLI GSQQERHW KMZIR MR

8EFPI ��



���

8EFPI �� 0MRKYMWXMG XIVQW VITVIWIRXMRK XLI TSWMXMSRW ERH GSQQERHW�

)X]]\ VXEVHWV )XQFWLRQV SRVLWLRQV FRPPDQGV

QXOO RYQFIVW GPSWI XS

�

JYPP GPSWIH RS EGXMSR

�^IVS GLERKI

D OLWWOH RYQFIVW GPSWI XS

����

STIRIH E PMXXPI STIR E PMXXPI �

GPSWI E PMXXPI

KDOI RYQFIVW GPSWI XS

��

LEPJ STIRIH STIR LEPJ �

GPSWI LEPJ

PRUH WKDQ KDOI RYQFIVW GPSWI XS

����

STIRIH QSVI XLER LEPJ STIR QSVI XLER LEPJ �

GPSWI QSVI XLIR LEPJ

IXOO RYQFIVW GPSWI XS

��

JYPP STIRIH JYPP STIR �

JYPP GPSWI

%JXIV XLI RI[ TSWMXMSR SJ XLI HSSV MW IRXIVIH SV HIXIVQMRIH� MX MW GSQTEVIH [MXL XLI

GYVVIRX TSWMXMSR XS ]MIPH ER IVVSV XLEX MW GSQTIRWEXIH F] XLI GSRXVSPPIV� (ITIRHMRK

YTSR XLI TSWMXMSR IVVSV WMKREP� XLI GSRXVSPPIV KIRIVEXIW E GSRXVSP WMKREP XLEX MW

EQTPMJMIH F] E TS[IV EQTPMJMIV ERH ETTPMIH XS XLI QSXSV� -J XLI TSWMXMSR IVVSV WMKREP

MW TSWMXMZI� XLIR E TSWMXMZI GSRXVSP WMKREP MW KIRIVEXIH XS STIR XLI HSSV QSVI F]

MRGVIEWMRK XLI TSWMXMSR ERKPI� -J XLI IVVSV WMKREP MW RIKEXMZI� XLIR E RIKEXMZI GSRXVSP

WMKREP MW KIRIVEXIH XS HIGVIEWI XLI HSSV STIRMRK� -J XLI IVVSV WMKREP MW ^IVS� XLIR

XLI KIRIVEXIH GSRXVSP WMKREP [MPP EPWS FI ^IVS WS XLEX XLI HSSV VIQEMRW WXERHWXMPP�

8LI KIRIVEXMSR SJ XLI GSRXVSP WMKREP F] XLI GSRXVSPPIV MW KMZIR RI\X�

�� )8==< /2*,& &21752//(5 �)/&�

%R *0' STIVEXIW MR XLI WEQI [E] EW E LYQER STIVEXSV HSIW� -X TIVJSVQW XLI

WEQI EGXMSRW F] EHNYWXMRK XLI MRTYX WMKREP PSSOMRK EX SRP] XLI W]WXIQ SYXTYX� %R

*0' GSRWMWXW SJ XLVII WIGXMSRW REQIP] IX]]LILHU� UXOH EDVH� ERH GHIX]]LILHU EW

WLS[R MR *MKYVI �� 8[S MRTYX WMKREPW� IVVSV ERH GLERKI MR IVVSV� XS XLI *0' EVI

GSRZIVXIH XS JY^^] RYQFIVW JMVWX MR JY^^MJMIV� 8LIR XLI] EVI YWIH MR XLI VYPI XEFPI XS

HIXIVQMRI XLI JY^^] RYQFIV SJ XLI SYXTYX GSRXVSP WMKREP Y�O� *MREPP] XLI VIWYPXERX

JY^^] RYQFIVW VITVIWIRXMRK XLI GSRXVSPPIV SYXTYX EVI GSRZIVXIH XS XLI GVMWT ZEPYIW

MR HIJY^^MJMIV�

*MKYVI �� 8LI WXVYGXYVI SJ E *0 GSRXVSPPIV�

8LI IVVSV WMKREP� I� XLI VEXI SJ MXW GLERKI� HI� ERH XLI GSRXVSP WMKREP� Y� EVI

GLEVEGXIVM^IH F] *MZI HMJJIVIRX JY^^] WIXW VITVIWIRXMRK PMRKYMWXMG JY^^] ZEVMEFPIW

QHJDWLYH ELJ �2&� QHJDWLYH VPDOO �27� ]HUR �>>� SRVLWLYH VPDOO �47� ERH SRVLWLYH

ELJ �4&� 8LI WLETIW SJ XLIWI JY^^] WIXW [IVI GLSWIR EW GSWMRI ERH WMRI

JYRGXMSRW� ERH EVI KMZIR MR *MKYVI �E ERH F JSV XLI GSRXVSP WMKREP Y� 8LI WLETIW SJ
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XLI JY^^] WYFWIXW 2&� 27� >>� 47� ERH 4& EVI EPP XLI WEQI JSV IVVSV� I� GLERKI MR

IVVSV� HI� ERH GSRXVSP WMKREP� Y� ,S[IZIV� XLI QMRMQYQ ERH XLI QE\MQYQ

FSYRHEVMIW SJ XLI YRMZIVWIW SJ HMWGSYVWIW EVI HMJJIVIRX JSV XLVII SJ XLIQ� 7MRGI XLI

TSWMXMSR ERKPI SJ XLI HSSV MW EWWYQIH XS FI FIX[IIR � ERH �� HIKVIIW �SV � ERH

π�� VEH� XLI IVVSV FIX[IIR XLIWI X[S TSWMXMSR ERKPIW QE] ZEV] JVSQ ���S XS ���S�

SV MR VEHMERW� JVSQ �π�� XS �π�� VEH� 8LIVIJSVI XLI QMRMQYQ ERH XLI QE\MQYQ

PMQMXW SJ XLI YRMZIVWI SJ HMWGSYVWI JSV IVVSV� I� EVI XEOIR EW I
QMR
!�π��� ERH

I
QE\

!�π��� VIWTIGXMZIP]� %JXIV WMQYPEXMRK XLI W]WXIQ [MXLSYX ER] GSRXVSPPIVW� MX [EW

SFWIVZIH XLEX� XLI GLERKI MR IVVSV [EW ZIV] WQEPP GSQTEVIH XS XLI IVVSV�

8LIVIJSVI� XLI QMRMQYQ ERH XLI QE\MQYQ PMQMXW SJ XLI IVVSV GLERKI EVI EWWMKRIH

EW HI
QMR
!�π��� ERH HI

QE\
!�π���� MR SVHIV XS QEOI XLI GLERKIW MR IVVSV QSVI

IJJIGXMZI MR XIVQW SJ GSRXVSPPIV� 8LI QMRMQYQ ERH XLI QE\MQYQ ZEPYIW SJ XLI

GSRXVSP WMKREP EVI �� ERH ��� VIWTIGXMZIP] EW WLS[R MR *MKYVI �� -R JEGX� XLIWI

QMRMQYQ ERH QE\MQYQ ZEPYIW SJ XLI GSRXVSP WMKREP EVI RSVQEPM^IH ZEPYIW

GSVVIWTSRHMRK XS ��� ERH ���� VIWTIGXMZIP]� 7MRGI XLI GSRXVSP WMKREP JVSQ XLI

GSRXVSP MW WLS[R XS FI FIX[IIR ��� ERH ��� : MR *MKYVI �F� XLI JMREP RSVQEPM^IH

ZEPYI SJ XLI GSRXVSP WMKREP SFXEMRIH FIX[IIR �� ERH � QYWX FI QYPXMTPMIH F] �� MR

SVHIV XS KIX XLI VIEP ZEPYIW� 8LI VIEWSR PMQMXMRK XLI QE\MQYQ ZEPYIW SJ MRTYX �

SYXTYX WMKREPW XS XLI GSRXVSPPIV EX �� : MW HYI XS XLI LEVH[EVI PMQMXEXMSRW SJ XLI

GSQTYXIV XLEX MW YWIH XS MQTPIQIRX XLI *0'� 8LI WMQYPEXMSR MW EPWS IWXEFPMWLIH SR

XLI WEQI TVSGIHYVI WS XLEX QSVI EGGYVEXI VIWYPXW GER FI SFXEMRIH� *MKYVI � EPWS

WLS[W XLI PSGEXMSRW ERH QEXLIQEXMGEP I\TVIWWMSRW SJ XLI JY^^] WYFWIXW MR XLI

YRMZIVWI SJ HMWGSYVWI� Y� 8LI PSGEXMSRW SJ XLI JY^^] WYFWIXW MR XLI YRMZIVWIW I� ERH

HI GER FI HIXIVQMRIH [MXL XLI WEQI ETTVSEGL� 3RP] XLI QMR� ERH QE\� ZEPYIW SJ I

ERH HI QYWX FI YWIH�
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*MKYVI �� *Y^^] WYFWIXW ERH XLIMV QEXLIQEXMGEP I\TVIWWMSRW JSV HY�

-R XLI QEXLIQEXMGEP I\TVIWWMSRW SJ *MKYVI �F� < VITVIWIRXW SRI SJ XLI GVMWT

ZEVMEFPIW I� HI� SV Y� ω !�π�<
QE\

 MW XLI G]GPMRK JVIUYIRG] SJ WMRI ERH GSWMRI

JYRGXMSRW�
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*SV IZIV] OXL WEQTPMRK MRWXERX� XLI TSWMXMSR ERKPI SJ XLI HSSV ERH VIJIVIRGI EVI

GSQTEVIH XS HIXIVQMRI XLI IVVSV WMKREP I�O� 8LIR� XLMW IVVSV I�O ERH MXW GLERKI

HI�O!I�O�I�O�� JVSQ TVIZMSYW WEQTPI XS XLI GYVVIRX WEQTPI EVI MRTYXXIH XS XLI

JY^^MJMIV� %JXIV XLI JY^^] RYQFIVW VITVIWIRXMRK I�O ERH HI�O EVI SFXEMRIH� XLI

JY^^] RYQFIV SJ Y�O MW HIXIVQMRIH YWMRK XLI EWWMKRQIRXW KMZIR MR VYPI HIGMWMSR

XEFPI� [LMGL HIJMRIW XLI GSRXVSP EGXMSRW XS FI XEOIR� 7MRGI XLIVI EVI JMZI JY^^]

QIQFIVWLMT JYRGXMSRW JSV I�O ERH HI�O� E VYPI HIGMWMSR XEFPI [MXL �� VYPIW MW

JSVQIH EW MR 8EFPI ��

8LI JY^^] RYQFIV VITVIWIRXMRK XLI GSRXVSP

WMKREP MW HIXIVQMRIH JVSQ XLI VYPI XEFPI MR E

JSVQ SJ JY^^] PMRKYMWXMG XIVQW� *SV I\EQTPI� MJ

I�O LEW E RSR�^IVS QIQFIVWLMT HIKVII MR

XLI JY^^] RYQFIV 2& ERH HI LEW E RSR�^IVS

QIQFIVWLMT HIKVII MR XLI JY^^] RYQFIV 47�

XLIR XLI VYPI RYQFIV � MW JMVIH MRHMGEXMRK XLEX

Y LEW E RSR�^IVS QIQFIVWLMT HIKVII MR XLI

JY^^] RYQFIV 27� 8LMW VYPI �VYPI �� MW

I\TVIWWIH F] E PMRKYMWXMG XIVQ EW�

,) H LV 1% $1' GH LV 36 7+(1 GX LV 16�

8LMW I\TVIWWMSR GER EPWS FI [VMXXIR MR E WLSVXIV JSVQ F] IPMQMREXMRK I� HI� ERH Y�

,) 1%
H
$1' 36

GH
7+(1 1V

GX
�

8LMW MW GEPPIH E VYPI� 1YPXMTPI VYPIW EVI GSRRIGXIH XS IEGL SXLIV F] XLI XIVQ )07)�

8LIVIJSVI� XLI PMRKYMWXMG VITVIWIRXEXMSR ERH GEVXIWMER TVSHYGXW SJ XLI VYPI XEFPI

KMZIR F] 8EFPI � FIGSQIW EW JSPPS[W�

[LIVI )�!2&
I
 ∧ 2&

HI
� )�!2&

I
 ∧ 2W

HI
� ���� ERH WS SR� 9�!2&

Y
� 9�!2&

Y
� ������� ERH

WS SR� 8LI W]QFSP ∧ WXERHW JSV MRXIVWIGXMSR� 7MRGI XLI VYPIW EVI GSRRIGXIH XS IEGL

SXLIV F] XLI XIVQ )07)� XLI SZIVEPP VIPEXMSR QEXVM\ GER FI XLIR SFXEMRIH [MXL XLI

YRMSR SJ EPP XLI VYPIW EW�

6 6 6 6 6
M

M

= + + +
=
∑� � �

�
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-R JEGX� XLI XEFPI� KMZIR EW XLI VYPI XEFPI� VITVIWIRXW XLMW VIPEXMSR� -J E VIPEXMSR ERH
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MW SFXEMRIH� 8LMW MW XLI QIQFIVWLMT HIKVII SJ Y MR XLI JY^^] RYQFIV

GSVVIWTSRHMRK XS XLI VIPEXIH VYPI [LMGL MW EWWSGMEXIH [MXL XLI JY^^] RYQFIVW SJ I

ERH HI�

8LI JMREP WXEKI SJ XLI *0 GSRXVSPPIV MW GEPPIH GHIX]]LILHU [LIVI XLI JY^^]

QIQFIVWLMT HIKVIIW EVI GSRZIVXIH XS GVMWT ZEPYIW� (MJJIVIRX QIXLSHW EVI ETTPMIH

XS GSRZIVX XLI JY^^] RYQFIVW XS GVMWT IUYMZEPIRGMIW� ,S[IZIV X[S QIXLSHW� XLI

QE\MQYQ SJ QE\MQE �131 ERH XLI GIRXIV SJ EVIE �'3%� EVI YWYEPP] ETTPMIH�

8LI FHQWHU RI DUHD� [LMGL MW EPWS GEPPIH XLI FHQWHU RI JUDYLW\ PHWKRG MW YWIH MR XLMW

WXYH]� 8LI GVMWT ZEPYI GSVVIWTSRHMRK XS XLI GIRXIV SJ XLI VIWYPXERX JY^^] WYFWIX

EVIEW EVI EWWMKRIH JSV Y [LIR XLI '3% QIXLSH MW ETTPMIH� 8LMW QIXLSH MW
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-R SVHIV XS ZEPMHEXI XLI TIVJSVQERGI SJ XLI TVSTSWIH *0 GSRXVSPPIV� XLI WEQI

W]WXIQ MW EPWS WMQYPEXIH YWMRK E GPEWWMGEP 4- GSRXVSPPIV� 8LI GSQTEVMWSR SJ XLI

VIWYPXERX XMQI VIWTSRWIW SJ XLI HSSV TSWMXMSR JVSQ FSXL GSRXVSPPIVW EVI WLS[R MR

XLI RI\X WIGXMSR YRHIV XLI WEQI STIVEXMRK GSRHMXMSRW� 8LI HIXEMPW SJ XLI 4-

GSRXVSPPIV [MPP RSX FI KMZIR LIVI WMRGI XLI QEMR XEVKIX SJ XLMW TETIV MW RSX XLI

HIWMKR SJ 4- GSRXVSPPIVW� ,S[IZIV� XLI WMQYPEXMSR HMEKVEQ SJ XLI W]WXIQ [MXL 4-

GSRXVSPPIV MW WLS[R MR *MKYVI ��

*MKYVI �� 7MQYPEXMSR HMEKVEQ SJ XLI W]WXIQ [MXL 4- GSRXVSPPIV�
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7MQYPEXMSR VIWYPXW SJ XLI W]WXIQ WXYHMIH EVI KMZIR MR *MKYVIW � XS �� -R EPP XLIWI

VIWYPXERX JMKYVIW� XLI WMQYPEXMSR [EW WXEVXIH [MXL ER MRMXMEP VIJIVIRGI HSSV TSWMXMSR

SJ �� HIKVIIW [LMPI XLI HSSV MW GPSWIH� 8LIVIJSVI� EJXIV XLI WMQYPEXMSR MW WXEVXIH�

XLI HSSV TSWMXMSR ZEVMIW JVSQ � XS �� HIKVIIW MR E JI[ WIGSRHW ERH VIQEMRW

WXERHWXMPP EX �� HIKVIIW YRXMP E RI[ VIJIVIRGI TSWMXMSR MW KMZIR� 8LI RI[ VIJIVIRGI

TSWMXMSR QE] FI KMZIR EX ER] MRWXERX SJ XMQI� ,S[IZIV� MR SVHIV XS GSQTEVI XLI

VIWYPXW SJ *0' ERH 4- GSRXVSPPIVW� XLI TSWMXMSR [EW JMVWX VIHYGIH XS JVSQ �� XS ��

HIKVIIW EX X!��� WIGSRHW [MXL ER EQSYRX SJ ��	 GLERKI� XLIR MX [EW MRGVIEWIH XS

�� HIKVIIW EX X!����� WIGSRHW [MXL ER EQSYRX SJ ��	 GLERKI MR XLI TSWMXMSR� %W

MX GER FI WIIR JVSQ *MKYVI �� XLI VIWYPXERX XMQI VIWTSRWIW SJ XLI HSSV TSWMXMSR [MXL

*0' ERH 4- GSRXVSPPIVW EVI ZIV] WMQMPEV� EPQSWX MHIRXMGEP� WS XLEX XLI HMJJIVIRGI

FIX[IIR XLIWI X[S VIWTSRWIW [IVI EFPI XS FI WIIR EJXIV WYFXVEGXMRK XLI VIWTSRWI

[MXL 4- GSRXVSPPIV JVSQ XLI VIWTSRWI [MXL *0'� 8LEX HMJJIVIRGI MW EPWS HITMGXIH MR
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H ! (SSV TSWMXMSR [MXL *0' ERH 4-

HJ!TSWMXMSR [MXL *0' � TSWMXMSR [MXL 4-

*MKYVI �� 8MQI VIWTSRWI SJ XLI HSSV TSWMXMSR JSV HMJJIVIRX VIJIVIRGI TSWMXMSRW�

8LI TSWMXMSR IVVSV SJ XLI HSSV [MXL *0' MW KMZIR MR *MKYVI �� [LIVI XLI IVVSV MW ^IVS
HYVMRK WXIEH]�WXEXI STIVEXMSR I\GITX XLI XVERWMIRX WXEXI EW MX MW I\TIGXIH�

%W MX [EW WXEXIH FIJSVI� XLI ZSPXEKI ETTPMIH XS XLI QSXSV WLSYPH FI ^IVS [LIR XLI
HSSV ERH XLI VIJIVIRGI TSWMXMSRW EVI XLI WEQI WMRGI MX [EW EWWYQIH XLEX E
QIGLERMGEP EVVERKIQIRX MW YWIH XS OIIT XLI HSSV WXERHWXMPP EX HIWMVIH TSWMXMSR�
9RHIV XLIWI GSRHMXMSRW� XLI QSXSV WTIIH WLSYPH EPWS FI ^IVS [LIR XLI HSSV MW EX
HIWMVIH TSWMXMSR� M�I� RSX QSZMRK� *MKYVIW � ERH � WLS[W XLEX XLIWI VIUYMVIQIRXW
EVI WEXMWJMIH�
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% JY^^] PSKMG FEWIH GSRXVSPPIV MW HIWMKRIH ERH YWIH MR E TSWMXMSR W]WXIQ [LIVI XLI
VIJIVIRGI WIX TSMRX ZEVMIW FIX[IIR � ERH �� HIKVIIW EW WXIT JYRGXMSRW MR XIVQW SJ
ERKPIW VITVIWIRXMRK HSSV STIRMRKW� 8LI TIVJSVQERGI SJ XLI TVSTSWIH JY^^] PSKMG
GSRXVSPPIV MW GSQTEVIH [MXL XLEX SJ E 4- GSRXVSPPIV JSV ZEPMHEXMSR� ERH WEXMWJEGXSV]
VIWYPXW EVI SFXEMRIH� (YI XS E ^IVS WXIEH]�WXEXI IVVSV� XLI QSXSV HVMZMRK XLI HSSV
STIVEXIW SRP] XS QSZI XLI HSSV XS[EVH XLI XEVKIX TSWMXMSR� 8LI ZSPXEKI ETTPMIH XS
XLI QSXSV FIGSQIW ^IVS GEYWMRK E JYPP WXST SJ XLI QSXSV [LIR XLI TSWMXMSR IVVSV MW
^IVS� 8LMW STIVEXMRK GSRHMXMSRW EVI SFXEMRIH F] KIRIVEXMRK XLI GSRXVSP WMKREP
HMVIGXP] JVSQ XLI IVVSV WMKREP� %W MX [EW I\TIGXIH� XLI HSSV QSZIW XS[EVH XLI XEVKIX
TSWMXMSR UYMGOP] ERH WPS[W HS[R RIEV XLI XEVKIX JSV E WQSSXL JYPP WXST�
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?�A� É� )QMRSªPY ERH É�,� %PXE¥� �% 1IXLSH 8S *SVQ *Y^^] 0SKMG 'SRXVSP 6YPIW *SV
% TQHG 1SXSV (VMZI 7]WXIQ�� 8S FI TYFPMWLIH MR )PIGXVMG 4S[IV 7]WXIQW
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