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 PO UIF BQQFBSBODF
PG UIF UBTL RVFTUJPO
 JG UIF GBDF EFQJDUFE TIPXFE BO FYQSFTTJPO
PG QBJO PS OPU� 3FTQPOTFT XFSF HJWFO VTJOH UIF JOEFY PS NFEJVN
àOHFST PG UIFJS SJHIU IBOET� 0QUJPOT� PSEFS XBT CBMBODFE BDSPTT
QBSUJDJQBOUT DPOHSVFOUMZ XJUI UIF TDSFFO UIBU BQQFBSFE JO UIF
TDBOOFS 	J�F� A1BJO� :FT PS /P�� A1BJO� /P PS :FT�
�

5IF FYQFSJNFOU DPOTJTUFE PG TJY SVOT MBTUJOH �NJOVUFT FBDI�
5IF UPUBM EVSBUJPO PG UIF FOUJSF FYQFSJNFOU XBT BQQSPYJNBUFMZ
��NJOVUFT� &BDI SVO DPOTJTUFE PG �� SBOEPNJ[FE USJBMT
 TJY GPS
FBDI DPOEJUJPO 	J�F� "1
 "/
 O"1 BOE O"/

 DPOTUJUVUJOH UIF

FWFOU�SFMBUFE G.3* EFTJHO� &BDI TUJNVMVT XBT QSFTFOUFE TJY
UJNFT BDSPTT UIF TJY SVOT� &BDI USJBM CFHBO XJUI B DFOUSBM àY�
BUJPO DSPTT 	SBOHJOH GSPN �� UP �� TFD� J�F� JNQMJDJU CBTFMJOF PG
UIF TVCTFRVFOU GVODUJPOBM BOBMZTFT
 GPMMPXFE CZ TUJNVMJ QSF�
TFOUBUJPO MBTUJOH ��� TFD� "GUFS TUJNVMVT QSFTFOUBUJPO
 UIF UBTL
RVFTUJPO 	J�F� A1BJO� :FT PS /P� PS A1BJO� /P PS :FT�
 MBTUJOH ��� TFD
BQQFBSFE� 0WFSBMM
 UIF FYQFSJNFOU DPOTJTUFE PG ��� USJBMT
 ��
GPS FBDI DPOEJUJPO� #FGPSF UIF CFHJOOJOH PG UIF G.3* TFTTJPO

BO PVU�PG�TDBOOFS USBJOJOH PG FJHIU TUJNVMJ 	UXP GPS FBDI DPOEJ�
UJPO

 EJGGFSFOU GSPN UIPTF TIPXFE JO UIF GPMMPXJOH TDBO TFTTJPO

XBT BENJOJTUFSFE UP FOTVSF UIBU QBSUJDJQBOUT VOEFSTUPPE UIF
JOTUSVDUJPOT BOE CFDBNF GBNJMJBS XJUI UJNJOH BOE BMTP XJUI UIF
VTF PG UIF EJBM�

#FIBWJPVSBM TFTTJPO� *NNFEJBUFMZ BGUFS UIF G.3* TFTTJPO
 UIF
TUJNVMJ XFSF TIPXO BHBJO JO UIF "+ UBTL BENJOJTUFSFE PVUTJEF
UIF TDBOOFS� 1BSUJDJQBOUT XFSF BTLFE UP BOTXFS UIF RVFTUJPO
A)PX BSUJTUJDBMMZ CFBVUJGVM EP ZPV UIJOL UIJT JNBHF JT � VTJOH B
��QPJOU PSEJOBM TDBMF SBOHJOH GSPN AOPU BU BMM� 	�
 UP AFYUSFNFMZ
CFBVUJGVM� 	�
� "+ UBTL DPOTJTUFE PG ��� SBOEPNJ[FE USJBMT
 �� GPS
FBDI DPOEJUJPO� &BDI USJBM CFHBO XJUI B DFOUSBM àYBUJPO DSPTT
MBTUJOH ��� TFD GPMMPXFE CZ TUJNVMVT QSFTFOUBUJPO MBTUJOH ��� TFD�
"GUFS UIJT QFSJPE
 UBTL RVFTUJPO BOE PSEJOBM TDBMF BQQFBSFE�
5IF OFYU USJBM CFHBO BGUFS QBSUJDJQBOUT� OP�UJNF�MJNJU BOTXFST�
5IF FOUJSF EVSBUJPO PG "+ UBTL XBT BQQSPYJNBUFMZ ��NJOVUFT

EFQFOEJOH PO QBSUJDJQBOUT� SFTQPOTF UJNF� -BTUMZ
 QBSUJDJQBOUT
XFSF SFRVJSFE UP SFTQPOE JO B ZFT�OP GPSDFE DIPJDF UBTL XIFUIFS
UIFZ IBE TFFO UIF TUJNVMJ CFGPSF UIF TUVEZ� "MM QBSUJDJQBOUT
SFQPSUFE UIBU UIFZ IBE OPU TFFO BOZ PG UIF JNBHFT CFGPSF 	����
VOGBNJMJBSJUZ SBUJOH
�

G.3* EBUB BDRVJTJUJPO

"OBUPNJDBM 5��XFJHIUFE BOE GVODUJPOBM 5���XFJHIUFE .3
JNBHFT XFSF BDRVJSFE XJUI B ��5FTMB (FOFSBM &MFDUSJD TDBO�
OFS FRVJQQFE XJUI BO ��DIBOOFM SFDFJWFS IFBE DPJM� 'VODUJPOBM
JNBHFTXFSF BDRVJSFE VTJOH B 5���XFJHIUFE HSBEJFOU�FDIP
 FDIP�
QMBOBS 	&1*
 QVMTF TFRVFODF 	BDDFMFSBUJPO GBDUPS BTTFU=�
 ��
TFRVFOUJBM USBOTWFSTF TMJDFT DPWFSJOH UIF XIPMF CSBJO
 XJUI
B 3FQFUJUJPO 5JNF 	53
 UJNF PG ��� TFD
 &DIP 5JNF 	5&
=��
NTFD
 áJQ BOHMF=��◦
 'JFME PG 7JFX 	'07
=���¤���NN�

JOUFS�TMJDF HBQ=���NN
 TMJDF UIJDLOFTT=�NN
 JO�QMBOF SFT�
PMVUJPO=��� ¤ ��� ¤ ��� NN�
� "U UIF FOE PG UIF TJY GVODUJPOBM
SVOT
 B 5��XFJHIUFE BOBUPNJDBM TDBO 	BDDFMFSBUJPO GBDUPS BSD=�

��� TBHJUUBM TMJDFT
 NBUSJY ���¤���
 JTPUSPQJD SFTPMVUJPO �¤�¤�
NN�
 5JNF UP *OWFSU 	5*
=��� NTFD
 53=���� NTFD
 5&=���
NTFD
 áJQ BOHMF=��◦
 XBT BDRVJSFE GPS FBDI QBSUJDJQBOU�

'JH� �� &YQFSJNFOUBM EFTJHO BOE TUJNVMJ� *O UIF G.3* TFTTJPO
 QBSUJDJQBOUT KVEHFE JG UIF GBDF EFQJDUFE JO UIF TUJNVMVT TIPXFE BO FYQSFTTJPO PG QBJO PS OPU� *O UIF
CFIBWJPVSBM TFTTJPO
 QFSGPSNFE PVUTJEF UIF TDBOOFS
 QBSUJDJQBOUT XFSF BTLFE UP FYQSFTT BO "+ PO B ��QPJOU PSEJOBM TDBMF� 'PVS FYFNQMJàDBUJWF TUJNVMJ BSF EJTQMBZFE JO
UIF SJHIU QBOFM PG UIF àHVSF�
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4UBUJTUJDBM BOBMZTFT

%BUB BOBMZTJT XBT QFSGPSNFE XJUI 41.�� 	4UBUJTUJDBM 1BSBNFUSJD
.BQQJOH TPGUXBSF� 5IF 8FMMDPNF %FQBSUNFOU PG *NBHJOH /FV�
SPTDJFODF
 -POEPO
 6,� IUUQ���XXX�àM�JPO�VDM�BD�VL
 SVOOJOH PO
."5-"# 3����C 	5IF.BUIXPSLT
 *OD�
 /BUJDL
 ."
 BOE *#.4144
TUBUJTUJDT ��� 5IF àSTU GPVS WPMVNFT PG FBDI SVO XFSF EJTDBSEFE
UP BMMPX GPS 5� FRVJMJCSBUJPO FGGFDUT� 'PS FBDI QBSUJDJQBOU
 BMM WPM�
VNFT XFSF DPSSFDUFE GPS TMJDF UJNJOH VTJOH UIF NJEEMF TMJDF BT
SFGFSFODF� 5IFO
 BMM WPMVNFT XFSF TQBUJBMMZ SFBMJHOFE UP UIF àSTU
POF PG UIF àSTU TFTTJPO BOE VO�XBSQFE UP DPSSFDU GPS CFUXFFO�
TDBO NPUJPO
 BOE B NFBO JNBHF GSPN UIF SFBMJHOFE WPMVNFT
XBT DSFBUFE� 5��XFJHIUFE JNBHFT XBT DP�SFHJTUFSFE UP UIF NFBO
G.3* WPMVNF� UIFO TFHNFOUFE JOUP HSFZ
 XIJUF BOE DFSFCSPTQJOBM
áVJE� BOE àOBMMZ TQBUJBMMZ OPSNBMJ[FE UP UIF .POUSFBM /FVSP�
MPHJDBM *OTUJUVUF 	./*
 DPPSEJOBUFT TZTUFN� 5IF UIFSFCZ EFSJWFE
TQBUJBM USBOTGPSNBUJPO CZ DP�SFHJTUFSFE 5� OPSNBMJ[BUJPO XBT
BQQMJFE UP UIF SFBMJHOFE &1* WPMVNFT
 XIJDI BGUFS OPSNBMJ[B�
UJPO XFSF SF�TBNQMFE JO �¤�¤� NN� WPYFMT VTJOH USJMJOFBS
JOUFSQPMBUJPO JO TQBDF� "MM GVODUJPOBM WPMVNFT XFSF UIFO TQB�
UJBMMZ TNPPUIFE XJUI B �NN GVMM�XJEUI IBMG�NBYJNVN JTPUSPQJD
(BVTTJBO LFSOFM GPS UIF HSPVQ BOBMZTJT�

%BUB XFSF BOBMZTFE VTJOH B SBOEPN�FGGFDUT NPEFM 	'SJTUPO
FU BM�
 ����

 JNQMFNFOUFE JO B UXP�MFWFM QSPDFEVSF� *O UIF àSTU
MFWFM
 TJOHMF�TVCKFDU G.3* SFTQPOTFT XFSF NPEFMMFE JO B (FOFSBM
-JOFBS.PEFM CZ B EFTJHONBUSJY DPNQSJTJOH UIF POTFUT BOE EVSB�
UJPOT PG FBDI FWFOU GPS FBDI GVODUJPOBM SVO 	"1
 "/
 O"1
 O"/
BOE3FTQPOTF
� 5SJBMT FSSPOFPVTMZ JEFOUJàFE CZ QBSUJDJQBOUTXFSF
SFHSFTTFE TFQBSBUFMZ� /P QBSUJDJQBOU FYDFFEFE UIF ��� PG JODPS�
SFDU USBJM JEFOUJàDBUJPO� 5IJT BOBMZTJT FNQMPZFE FWFOU�SFMBUFE
DPOWPMVUJPO NPEFMT VTJOH UIF IFNPEZOBNJD SFTQPOTF GVODUJPO
QSPWJEFE CZ 41.��� 5IF QSFTFOUBUJPO PG UIF TUJNVMJ GPS FBDI USJBM
DPOEJUJPO XBT NPEFMMFE BT NJOJ�FQPDI MBTUJOH ��� TFD
 XIFSFBT
UIF NPUPS SFTQPOTF XBT NPEFMMFE BT POF QVODUVBM TJOHMF FWFOU�
.PUJPO SFHSFTTPST XFSF JODMVEFE UP DPOUSPM GPS QPTTJCMF BSUFGBDUT
SFMBUFE UP IFBE NPUJPO� 'PS BMM QBSUJDJQBOUT
 IFBE NPUJPO OFWFS
FYDFFEFE �NN�

*O UIF TFDPOE�MFWFM BOBMZTJT 	HSPVQ BOBMZTJT

 DPSSFTQPOE�
JOH DPOUSBTU JNBHFT GSPN UIF àSTU MFWFM GPS FBDI QBSUJDJQBOU
XFSF FOUFSFE JOUP áFYJCMF BOBMZTJT PG WBSJBODF 	"/07"
 XJUI
TQIFSJDJUZ DPSSFDUJPO GPS SFQFBUFE NFBTVSFT 	'SJTUPO FU BM�
 ����
�
5IJT NPEFM DPOTJEFSFE UIF QBUUFSOT PG BDUJWBUJPO PCUBJOFE GPS
UIF NBJO FGGFDUT�&NPUJPO 	1BJO
 /FVUSBM
 BOE $POUFOU 	"SU

/PO�"SU

 BT XFMM BT UIF JOUFSBDUJPO CFUXFFO UIF UXP GBDUPST
	&NPUJPO ¤ $POUFOU
� "MM SFTVMUTXFSF UISFTIPMEFE BU 1����� GBN�
JMZ XJTF FSSPS 	'8&
 DPSSFDUFE BU UIF DMVTUFS MFWFM 	DMVTUFS TJ[F
FTUJNBUFEXJUI B WPYFM�MFWFM UISFTIPME PG 1�VODPSSFDUFE=�����
�

5P IJHIMJHIU WPYFMT BDUJWBUFE CPUI CZ QBJOGVM GBDJBM FYQSFT�
TJPO XIFUIFS BSUJTUJD PS OPO�BSUJTUJD
 B DPOKVODUJPO BOBMZTJT
XBT QFSGPSNFE CFUXFFO "1 WT JNQMJDJU CBTFMJOF BOE O"1 WT
JNQMJDJU CBTFMJOF
 BEEJOH BO JODMVTJWF NBTL EFSJWFE GSPN UIF
NBJO FGGFDU PG &NPUJPO 	NBTL UISFTIPMEFE BU 1����� '8& DPS�
SFDUFE BU DMVTUFS MFWFM
� 5IF NBTL JODMVTJPO MJNJUFE UIF SFTVMUT PG
UIF DPOKVODUJPO BOBMZTJT UP CSBJO SFHJPOT JOWPMWFE JO FNPUJPOBM
QSPDFTTJOH� 5P BQQSFDJBUF UIFXIPMF�CSBJO GVODUJPOBM BDUJWBUJPOT
BTTPDJBUFE XJUI FBDI DPOEJUJPO PG UIF QSFTFOU TUVEZ
 TUBUJTUJ�
DBM NBQT XFSF BMTP PCUBJOFE DPOUSBTUJOH FBDI TUJNVMVT DBUFHPSZ
	"1
 "/
 O"1 BOE O"/
 WT JNQMJDJU CBTFMJOF 	J�F� àYBUJPO DSPTT

	TFF 4VQQMFNFOUBSZ .BUFSJBM
�

5IF MPDBUJPO PG UIF BDUJWBUJPO GPDJ XBT EFUFSNJOFE JO UIF
TUFSFPUBYJD TQBDF PG UIF ./* DPPSEJOBUFT TZTUFN VTJOH UIF QSPC�
BCJMJTUJD NBQT PG UIF IVNBO CSBJO JODMVEFE JO 41. "OBUPNZ
5PPMCPY W��� 	&JDLIPGG FU BM�
 ����
�

5ISFF SFHJPOT PG JOUFSFTU 	30*T
 XFSF DSFBUFE
 CBTFE PO B QSF�
WJPVT NFUB�BOBMZTJT TUVEZ 	-BNN FU BM�
 ����

 PO UIF MFGU BOE
SJHIU "* 	M"* BOE S"*
 BOE PO UIF $$ VTJOH .BST#B3 5PPMCPY GPS
41. 	SFMFBTF ����
� "MM 30*T XFSF EFàOFE DFOUSJOH UIF TQIFSF
	SBEJVN = ��NN
 BSPVOE UIF NBYJNB PG UIFTF DMVTUFST 	30*
S"*� Y = ��
 Z=��
 [=−�� 30* M"*� Y=−��
 Z=��
 [=�� 30*
$$� Y=−�
 Z=��
 [=��
� 5IFTF SFHJPOT XFSF SFQPSUFE BT DPO�
TJTUFOUMZ BDUJWBUFE BDSPTT UIF �� TUVEJFT JODMVEFE CPUI JO UIF
DPPSEJOBUF� BOE JNBHF�CBTFE NFUB�BOBMZTJT 	-BNN FU BM�
 ����
�
'VSUIFSNPSF
 UIF TFMFDUFE 30*T BSF BMTP DMPTF UP UIF BDUJWBUJPO
GPDJ BTTPDJBUFE XJUI UIF NBJO FGGFDU PG &NPUJPO JO UIF QSFTFOU
TUVEZ� .FBO CFUB XFJHIUT BTTPDJBUFE XJUI UIF DPOUSBTU JNBHFT

"1 WT "/
 PG FBDI QBSUJDJQBOU XFSF FYUSBDUFE VTJOH 3&9 5PPM�
CPY 	%VGG FU BM�
 ����
� $PIFSFOU XJUI UIJT JOWFTUJHBUFE DPOUSBTU

30*T� NFBO CFUB XFJHIUT XFSF DPSSFMBUFE XJUI UIF DIBOHF TDPSF
CFUXFFO UIF NFBO "+ BUUSJCVUFE UP "1 BOE UIF TBNF BTTJHOFE UP
"/ 	∆"+"= "+"1 − "+"/
� 5ISFF 1FBSTPO�T UXP�UBJMFE DPSSFMBUJPO
BOBMZTFT XFSF UIFO QFSGPSNFE CFUXFFO 30*T NFBO CFUB XFJHIUT
BOE ∆"+"�

5IF TQFDJàDJUZ PG UIJT FGGFDU XBT JOWFTUJHBUFE CZ QFSGPSN�
JOH BO BEEJUJPOBM DPSSFMBUJPO BOBMZTJT CFUXFFO ∆"+" BOE NFBO
CFUB XFJHIUT FYUSBDUFE GSPN B DPOUSPM CSBJO SFHJPO OPU EJSFDUMZ
JOWPMWFE JO PUIFS�T QBJO EFUFDUJPO CVU SFMBUFE UP GBDF QFSDFQUVBM
BOBMZTJT
 UIF 'VTJGPSN 'BDF "SFB 	''"
 	30* ''"� Y=��
 Z = −��

[ = −��� $PIFO FU BM�
 ����
� 0OF QBSUJDJQBOU XBT SFNPWFE GSPN
30*T BOBMZTFT EVF UP UFDIOJDBM QSPCMFNT JO UIF SFDPSEJOH PG
UIF SFTQPOTFT JO UIF CFIBWJPVSBM TFTTJPO� $POTFRVFOUMZ
 30*T
BOBMZTFT XFSF QFSGPSNFE PO �� QBSUJDJQBOUT�

4FF 4VQQMFNFOUBSZ .BUFSJBM GPS UIF SFTVMUT PG UIF "+ UBTL�

3FTVMUT
*O UIF G.3* TFTTJPO
 CSBJO BDUJWJUZ XBT NFBTVSFE BT B GVOD�
UJPO PG &NPUJPO 	1BJO
 /FVUSBM

 $POUFOU 	"SU
 /PO�"SU
 BOE
UIFJS JOUFSBDUJPO 	&NPUJPO ¤ $POUFOU
� G.3* SFTVMUT BSF MJTUFE JO
5BCMF ��

5IF NBJO FGGFDU PG &NPUJPO SFWFBMFE B RVJUF FYUFOTJWF BDUJ�
WBUJPO GPS QBJOGVM GBDJBM FYQSFTTJPOT
 JSSFTQFDUJWF PG $POUFOU
 JO
UIF Q"$$ BOE B.$$ QBSUJBMMZ FYUFOEJOH UP UIF NFEJBM GSPOUBM
HZSVT 	.'(
� "EEJUJPOBM BDUJWBUJPOT XFSF QSFTFOU CJMBUFSBMMZ JO
MBSHF DMVTUFST JODMVEJOH UIF "* BOE JOGFSJPS GSPOUBM HZSVT 	*'(
�
UIF MBUUFS JT NPSF FYUFOEFE JOUP UIF SJHIU IFNJTQIFSF 	'JHVSF �

QBOFM "
�

5IF NBJO FGGFDU PG $POUFOU SFWFBMFE TJHOJàDBOU BDUJWBUJPO PG
UIF QPTUFSJPS $$ 	1$$
�QSFDVOFVT NBJOMZ FWPLFE CZ OPO�BSUJTUJD
TUJNVMJ 	'JHVSF �
 QBOFM #
�

5IF JOUFSBDUJPO &NPUJPO ¤ $POUFOU TIPXFE JODSFBTFE BDUJWB�
UJPO JO B DMVTUFS MPDBUFE JO UIF SJHIU JOGFSJPS PDDJQJUBM HZSVT 	S*0(

FYUFOEJOH UP UIF DBMDBSJOF HZSVT
 XJUI "1 BOE O"/ QSPEVDJOH
HSFBUFS BDUJWBUJPOT UIBO "/ BOE O"1 	'JHVSF �
 QBOFM $
�

5IF SFTVMUT PG UIF DPOKVODUJPO BOBMZTJT 	"1 ∩ O"1� 'JHVSF ��
5BCMF �
 TIPXFE UIBU CPUI JO "1 BOE O"1 DPOEJUJPOT UIFSF XFSF
TJHOJàDBOU BDUJWBUJPOT JO B NJEMJOF DMVTUFS FODPNQBTTJOH UIF
Q"$$
 B.$$ BOE .'(
 BT XFMM BT
 JO UXP CJMBUFSBM DMVTUFST
JODMVEJOH UIF "* BOE UIF *'(�

1FBSTPO�T DPSSFMBUJPO BOBMZTFT QFSGPSNFE CFUXFFO ∆"+" BOE
UIF CFUB XFJHIUT FYUSBDUFE GSPN UIF DJOHVMVN BOE UIF JOTVMBS
DPSUJDFT XFSF TJHOJàDBOU 	30* S"*� S�� =���
 1=������ 30* M"*�
S�� =���
 1=������ 30* $$� S�� =����
 1=����
 	'JHVSF �
� %JGGFS�
FOUMZ
 1FBSTPO�T DPSSFMBUJPO BOBMZTJT QFSGPSNFE CFUXFFO ∆"+"
BOE UIF CFUB XFJHIUT FYUSBDUFE GSPN UIF 'VTJGPSN 'BDF "SFB XBT
OPU TJHOJàDBOU 	DPOUSPM 30* ''"� S�� =−�����
 1=����
�
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#SBJO TUSVDUVSF 4JEF
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3FTVMUT BSF UISFTIPMEFE BU 1����� '8& DPSSFDUFE BU UIF DMVTUFS MFWFM� -PDBM NBYJNB BSF HJWFO JO ./* TUBOEBSE CSBJO DPPSEJOBUFT� .PTU QSPCBCMF BOBUPNJDBM SFHJPOT BSF
EFSJWFE GSPN "OBUPNZ 5PPMCPY ��� 	&JDLIPGG FU BM�
 ����
 BOE MJTUFE JO A#SBJO TUSVDUVSF� DPMVNO�

%JTDVTTJPO
&NQJSJDBM FWJEFODF IBT DPOTJTUFOUMZ EFNPOTUSBUFE UIBU UIF
SFDPHOJUJPO PG PUIFST� GBDJBM FYQSFTTJPO PG FNPUJPOT BOE TFOTB�
UJPOT
 MJLF QBJO
 JT VOEFSQJOOFE CZ UIF BDUJWBUJPO PG UIF CSBJO
SFHJPOT UIBU BSF BDUJWF EVSJOH UIF TVCKFDUJWF FYQFSJFODF PG UIF
TBNF FNPUJPOT BOE TFOTBUJPOT� )PXFWFS
 OFX FWJEFODF 	-FEFS
FU BM�
 ����� 5JDJOJ FU BM�
 ����� ,JSTDI FU BM�
 ����� 'JPSJ FU BM�

����� "SEJ[[J FU BM�
 ����B
 TVHHFTUT UIBU UIJT CBTJD BDDFTT UP PUI�
FST� FNPUJPOT NBZ BMTP GFFE PUIFS IJHI�MFWFM QSPDFTTFT
 TVDI
BT UIF BFTUIFUJD FYQFSJFODF PG XPSLT PG BSU BOE UIF GPSNBUJPO
PG "+T� *O UIF QSFTFOU TUVEZ
 XF CFUUFS FYQMPSFE UIJT IZQPUIF�
TJT JOWFTUJHBUJOH UIF CSBJO BDUJWBUJPOT BTTPDJBUFE XJUI WJDBSJPVT
FYQFSJFODFT PG QBJO USJHHFSFE CZ BSUJTUJD PS OPO�BSUJTUJD JNBHFT
EFQJDUJOH GBDJBM FYQSFTTJPOT PG QBJO� 'JSTU
 PVS BJN XBT UP VOEFS�
TUBOE XIFUIFS BSUJTUJD QBJO SFQSFTFOUBUJPOT FOHBHF PCTFSWFST�
FNQBUIZ GPS QBJO CSBJO SFHJPOT� 4FDPOE
 XF XBOUFE UP VOEFS�
TUBOE XIFUIFS UIF QPTTJCMF SFDSVJUNFOU PG UIJT DPNNPO CSBJO
OFUXPSL GPS FYQFSJFODJOH BOE PCTFSWJOH QBJO IFMQT UIF GPSNB�
UJPO PG UIF "+ PG OPO�BSU FYQFSU PCTFSWFST� 5IJSE
 XF BSF UPUBMMZ
BXBSF UIBU XJUOFTTJOH PUIFST� QBJO MPPLJOH BU UIF QJDUVSF PG B
SFBM GBDF PS BU UIF QJDUPSJBM SFQSFTFOUBUJPO PG UIF TBNF GBDJBM
FYQSFTTJPO BSF UXP EJGGFSFOU FYQFSJFODFT� 'PS UIJT SFBTPO
 XF
FYQFDUFE UP BMTP àOE EJTUJODUJWF CSBJO BDUJWBUJPOT GPS BSUJTUJD BOE
OPO�BSUJTUJD GBDJBM FYQSFTTJPOT PG QBJO�

$POTJEFSJOH UIF àSTU BJN PG UIF QSFTFOU TUVEZ
 BDUJWB�
UJPOT EFSJWFE GSPN UIF NBJO FGGFDU PG &NPUJPO TIPXFE UIF
FYQFDUFE FNQBUIZ GPS QBJO CSBJO SFHJPOT� BDUJWBUJPOT 	J�F�
CJMBUFSBM "* BOE Q"$$ BOE B.$$
� *OUFSFTUJOHMZ
 UIF CJMBU�
FSBM BDUJWBUJPOT JO UIF "* TJHOJàDBOUMZ FYUFOE UP UIF *'(

FTQFDJBMMZ JO UIF SJHIU IFNJTQIFSF� *'( QMBZT BO JNQPSUBOU
SPMF JO UIF NPUPS NJSSPS�OFVSPO NFDIBOJTN UIBU MJLFMZ TVQ�
QPSUT SFDPHOJUJPO BOE JNJUBUJPO PG BDUJPOT 	3J[[PMBUUJ BOE
4JOJHBHMJB
 ����

 CVU JU JT BMTP TQFDJàDBMMZ SFMBUFE UP UIF PCTFS�
WBUJPO�FWBMVBUJPO BOE FYFDVUJPO PG GBDJBM FYQSFTTJPOT PG FNP�
UJPOT 	$BSS FU BM�
 ����� )FOOFOMPUUFS FU BM�
 ����� 7BO %FS
(BBH FU BM�
 ����� +BCCJ BOE ,FZTFST
 ����
� *OEFFE
 QBUJFOUT
XJUI MPDBMJ[FE EBNBHFT MJNJUFE UP *'( BSF TFMFDUJWFMZ DPNQSP�
NJTFE JO UIF SFDPHOJUJPO PG GBDJBM FYQSFTTJPOT PG FNPUJPOT

CVU OPU JO TFDPOE�PSEFS GBMTF CFMJFG BUUSJCVUJPO 	4IBNBZ�5TPPSZ
FU BM�
 ����
� " NPSF SFDFOU NFUB�BOBMZTJT JOWFTUJHBUJOH
UIF TQFDJàD CSBJO BSFBT TVCTFSWJOH TQFDJàD TVC�QSPDFTTFT PG
NJOESFBEJOH GPVOE DPOWFSHFOU BDUJWBUJPOT JO UIF *'( XIFO

PUIFST� JOUFSOBM TUBUFT BSF JOGFSSFE GSPN UIFJS GBDFT PS FZFT
	4DIVS[ FU BM�
 ����
� 5IF BVUIPST DPODMVEFE UIBU *'( TVQQPSUT
B QBSUJDVMBS GPSN PG NJOESFBEJOH NBEF QPTTJCMF CZ B ADPNNPO
DPEJOH� NFDIBOJTN GPS BDUJPO BOE QFSDFQUJPO
 UIBU JT
 UIF NJS�
SPS NFDIBOJTN� $PIFSFOUMZ
 JO UIF DPOUFYU PG QBJOGVM GBDJBM
FYQSFTTJPOT
 *'( JT JOWPMWFE JO UIF EFUFDUJPO PG UIF FNPUJPOBM
DPNQPOFOUT PG QBJO 	#VEFMM FU BM�
 ����
 ����
�

*O BHSFFNFOU XJUI UIF SFTVMUT PG UIF NBJO FGGFDU PG &NPUJPO

UIF DPOKVODUJPO BOBMZTJT QFSGPSNFE CFUXFFO UIF XIPMF�CSBJO
BDUJWBUJPOT GPS "1 BOE O"1 TUJNVMJ SFWFBMFE UIF BDUJWBUJPO PG
Q"$$�B.$$
 UPHFUIFS XJUI CJMBUFSBM "*�*'( DMVTUFST� 5IF BDUJWB�
UJPO QBUUFSOT SFWFBMFE CZ UIF QSFTFOU TUVEZ EFNPOTUSBUF UIBU
UIF BDUJWBUJPO PG FNQBUIZ GPS QBJO CSBJO SFHJPOT 	J�F� "*
 Q"$$
BOE B.$$
 BOE *'( DBO BMTP CF FMJDJUFE CZ CPUI BSUJTUJD BOE
OPO�BSUJTUJD SFQSFTFOUBUJPOT PG GBDJBM QBJO� 0UIFS TUVEJFT EFNPO�
TUSBUFE UIBU UIF PCTFSWBUJPO PG BDUJPOT EFQJDUFE JO àHVSBUJWF
XPSLT PG BSU 	#BUUBHMJB FU BM�
 ����� 5IBLSBM FU BM�
 ����
 TUJNVMBUFT
UIF SFTQPOTFT PG TFOTPSJNPUPS DJSDVJUT BMTP JOWPMWFE JO BDUVBM
NPUPS DPOUSPM� )PXFWFS
 GPS UIF àSTU UJNF
 UIF QSFTFOU SFTVMUT
QSPWJEF FWJEFODF UIBU UIF DPNNPO OFVSBM OFUXPSL GPS BDUVBM
BOE WJDBSJPVT FNPUJPOBM FYQFSJFODFT DBO BMTP CF FMJDJUFE CZ BSU
FNPUJPOBM DPOUFOU� 8IFO PCTFSWFST USZ UP EFDPEF PUIFST� QBJOGVM
GBDJBM FYQSFTTJPOT
 CF UIFZ QSPEVDFE CZ BO FYQSFTTJWF OBUVSBM
CFIBWJPVS PS DSFBUFE CZ JOUFOUJPOBM BSUJTUJD QSBDUJDF
 CPUI MFBE
UP UIF WJDBSJPVT BDUJWBUJPO PG B TFU PG CSBJO BSFBT SFMFWBOU UP UIF
EJSFDU FYQFSJFODF PG UIF TBNF FNPUJPOBM TUBUF�

8F NPWFE B TUFQ GPSXBSE JO UIF BUUFNQU UP NFFU PVS TFDPOE
BJN BOE MJOL UIJT OFVSBM BDUJWBUJPO QBUUFSO UP UIF GPSNBUJPO PG
"+� 3FTVMUT TIPX UIBU UIF BDUJWBUJPOT GPVOE JO FNQBUIZ GPS QBJO
CSBJO SFHJPOT BSF BMTP QPTJUJWFMZ DPSSFMBUFE XJUI QBSUJDJQBOUT� "+T
BUUSJCVUFE UP BSUJTUJD GBDJBM FYQSFTTJPOT PG QBJO XJUI SFTQFDU UP
BSUJTUJD OFVUSBM GBDFT� *O PUIFS XPSET
 UIF IJHIFS UIF SFTQPOTF PG
UIFTF BSFBT
 UIF IJHIFS UIF "+ PG BSUJTUJD CFBVUZ PG QBJOGVM GBDJBM
FYQSFTTJPOT� "T FYQFDUFE
 UIJT SFMBUJPO JT QSFTFOU POMZ GPS FNQB�
UIZ GPS QBJO CSBJO SFHJPOT BOE OPU GPS CSBJO BSFBT JOWPMWFE JO
GBDF QFSDFQUVBM BOBMZTJT CVU OPU JO PUIFST� QBJO EFUFDUJPO� 5IFTF
àOEJOHT TVQQPSU UIF JEFB UIBU UIF BDUJWBUJPO PG FNQBUIZ GPS QBJO
CSBJO DJSDVJU BOE PG *'( JT JOWPMWFE JO UIF "+ PG CFBVUZ XIFO UIF
TPVSDF PG UIF FNPUJPOBM DPOUFOU JT BSUJTUJD� &WFO JO UIF DPOUFYU PG
DPOUFNQPSBSZ EBODF FOKPZNFOU
 UIF BDUJWBUJPOT PG *'( BOE PUIFS
NFOUBMJ[JOH BSFBT XFSF BTTPDJBUFE XJUI TQFDUBUPST� HSBTQJOH PG
EBODF DPIFSFODF 	#BDISBDI FU BM�
 ����
� *OUFSFTUJOHMZ
 *TIJ[V BOE
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'JH� �� #SBJO BDUJWBUJPO NBQT PCTFSWFE GPS UIF NBJO FGGFDU PG &NPUJPO 	"

 $PO�
UFOU 	#
 BOE UIFJS JOUFSBDUJPO 	$
� 5IF QMPUT TIPX UIF BDUJWJUZ QSPàMF GPS "1 BOE
"/ TUJNVMJ
 O"1 BOE O"/ TUJNVMJ JO BSCJUSBSZ VOJUT
+�� ��� DPOàEFODF JOUFSWBMT
	1�����'8& DPSSFDUFE BU UIF DMVTUFS MFWFM
� (SPVQ�BWFSBHF TUBUJTUJDBM QBSBNFUSJD NBQT BSF
SFOEFSFE POUP UIF ./* CSBJO UFNQMBUF 	1�����'8& DPSSFDUFE BU UIF DMVTUFS MFWFM
�

;FLJ 	*TIJ[V BOE;FLJ
 ����
 GPVOE UIBUXIFOQFPQMF BFTUIFUJDBMMZ
SBUF TPSSPXGVM XPSLT PG BSU
 UIF CSBJO BSFBT JOWPMWFE JO UIF

FNQBUIJD FYQFSJFODF PG PUIFS QFPQMF�T TBEOFTT BSF GVODUJPOBMMZ
DPOOFDUFE UP SFHJPOT JNQMJDBUFE JO UIF KVEHFNFOU PG CFBVUZ

TVHHFTUJOH IPX FNQBUIJD FOHBHFNFOU BOE BFTUIFUJD FYQFSJFODF
BSF UXP JOUFSSFMBUFE QIFOPNFOB�

*O B TJNJMBS WFJO
 UIF QSFTFOU SFTVMUT PO UIF BFTUIFUJD JOWPMWF�
NFOU PG WJTDFSPNPUPS BOE QSFNPUPS CSBJO SFHJPOT SFMBUFE UP
UIF FYQFSJFODF PG QBJO TVHHFTU UIBU UIF FNQBUIJD FOHBHF�
NFOU XJUI XPSLT PG BSU DPODFSOT B CPEJMZ�CBTFE EJSFDU BDDFTT
UP BSU FNPUJPOBM DPOUFOU� *OEFFE
 NPUPS BOE QIZTJPMPHJDBM
SFTQPOTFT DPIFSFOU XJUI UIF BSUJTUJD FNPUJPOBM DMJNBY BSF
XJEFMZ EFNPOTUSBUFE BDSPTT NBOZ GPSNT PG BSU 	-VOERWJTU
FU BM�
 ����� ,PFMTDI
 ����� 8BTTJMJXJ[LZ FU BM�
 ����� 4JSJ
FU BM�
 ����� ,BMUXBTTFS FU BM�
 ����� "SEJ[[J FU BM�
 ����C
�
5IF BCTFODF PG B TJHOJàDBOU DPSSFMBUJPO CFUXFFO ''" BDUJWB�
UJPO BOE "+ GPS BSUJTUJD JNBHFT PVUMJOFT UIF TQFDJàDJUZ PG TVDI
SFMBUJPO GPS FNQBUIZ GPS QBJO CSBJO SFHJPOT BOE TUJNVMBUFT
TPNF DPOTJEFSBUJPOT BCPVU UIF RVBMJàDBUJPO PG UIJT GVODUJPOBM
NFDIBOJTN JO BFTUIFUJD BQQSFDJBUJPO� 'PS FYBNQMF
 $BUUBOFP
BOE DPMMBCPSBUPST 	$BUUBOFP FU BM�
 ����
 JOUFSGFSJOH XJUI FYUSB�
TUSJBUF BSFB 7� TVQQSFTTFE CPUI UIF QFSDFJWFE TFOTF PG NPUJPO
BOE UIF MJLJOH PG BCTUSBDU CVU OPU PG SFQSFTFOUBUJPOBM QBJOU�
JOHT� "T JO $BUUBOFP FU BM� 	����

 XIFSF UIF EZOBNJTN QFS�
DFJWFE JO BCTUSBDU QBJOUJOHT ESPWF UIFJS BFTUIFUJD BQQSFDJB�
UJPO
 PVS SFTVMUT TIPX UIBU UIF EJSFDU BDDFTT UP UIF PCTFSWFE
QBJO FYQFSJFODF DPODVST XJUI UIF "+ PG QBJOGVM GBDJBM FYQSFT�
TJPOT BT SFQSFTFOUFE JO QBJOUJOHT� 0WFSBMM
 UIFTF SFTVMUT TVHHFTU
UIBU OPO�CFBVUZ�TQFDJàD TFOTPSZ BOE WJTDFSPNPUPS FOHBHFNFOU
XJUI JNBHFT DBO DPOUSJCVUF
 VOEFS TQFDJàD DJSDVNTUBODFT
 UP
UIF GPSNBUJPO PG "+
 MJOLJOH UPHFUIFS UIF FNPUJPOmFWBMVBUJPO

TFOTPSJNPUPS BOE NFBOJOHmLOPXMFEHF QSPDFTTFT DPNQPTJOH
UIF BFTUIFUJD FYQFSJFODF 	$IBUUFSKFF BOE 7BSUBOJBO
 �����
"SEJ[[J
 ����
�

"T TUBUFE CFGPSF
 UIF EFDPEJOH PG BSUJTUJD GBDJBM FYQSFTTJPO
BOE UIF EFDPEJOH PG OPO�BSUJTUJD GBDJBM FYQSFTTJPOT PG QBJO BSF
OPU UXP QFSGFDUMZ PWFSMBQQJOH QSPDFTTFT� 5IF SFTVMUT PG UIF NBJO
FGGFDU PG $POUFOU TIPXFE UIF BDUJWBUJPO PG B MBSHF DMVTUFS MPDBUFE
JO UIF 1$$�QSFDVOFVT GPS OPO�BSUJTUJD TUJNVMJ� 5IFTF SFHJPOT
UVSOFE PVU UP CF SFTQPOTJWF UP B XJEF SBOHF PG IJHIMZ JOUFHSBUFE
UBTLT
 JODMVEJOH WJTVPTQBUJBM JNBHFSZ
 WJTVBM JOGPSNBUJPO QSP�
DFTTJOH
 FQJTPEJD NFNPSZ SFUSJFWBM BOE TFMG�QSPDFTTJOH PQFSB�
UJPOT
 TVDI BT àSTU�QFSTPO QFSTQFDUJWF UBLJOH BOE UIF FYQFSJFODF
PG BHFODZ 	$BWBOOB BOE 5SJNCMF
 ����
� 5IBOLT UP UIFTF GVOD�
UJPOBM BDUJWBUJPOT
 JU JT OPU TVSQSJTJOH UIBU UIF QSFDVOFVT XBT
TFFO UP CF DPOTJTUFOUMZ BDUJWBUFE JO NFOUBMJ[JOH UBTLT 	.PMFO�
CFSHIT FU BM�
 ����
� 5IF BDUJWBUJPO PG UIFTF SFHJPOT TVHHFTUT UIF
QSFGFSFOUJBM SFDSVJUNFOU PG WJTVBM BOE TFMG�SFGFSFOUJBM QSPDFTT�
JOH XIFO EFDPEJOH PUIFST� FNPUJPOBM TUBUFT
 BT XIFO QPSUSBZFE
CZ OPO�BSUJTUJD GBDJBM FYQSFTTJPOT� 5IF SFTVMUT PG UIF JOUFSBD�
UJPO &NPUJPO ¤ $POUFOU TIPXFE JOUFSFTUJOH EJTUJODU BDUJWBUJPO�
"SUJTUJD GBDJBM FYQSFTTJPOT PG QBJO BOE OPO�BSUJTUJD OFVUSBM GBDJBM
FYQSFTTJPOT USJHHFS UIF SFTQPOTF PG UIF S*0(� 5IJT SFHJPO CFMPOHT
UP UIF EJTUSJCVUFE OFVSBM TZTUFN EFWPUFE UP GBDF QFSDFQUJPO
	)BYCZ FU BM�
 ����� 3PTTJPO FU BM�
 ����
� 5IF DMVTUFS IFSF JEFO�
UJàFE JODMVEFT UIF PDDJQJUBM GBDF BSFB
 B GVODUJPOBMMZ EFàOFE
GBDF�TFMFDUJWF BSFB VTVBMMZ MPDBUFE JO UIF MBUFSBM TVSGBDF PG UIF
PDDJQJUBM MPCF FJUIFS JO PS JO UIF WJDJOJUZ PG UIF *0( 	1JUDIFS
FU BM�
 ����� 3PTTJPO FU BM�
 ����
� &WFO JG VOEFS EFCBUF
 UIF
S*0( JT EFTDSJCFE BT UIF àSTU DPSUJDBM SFMBZ PG GBDF QSPDFTT�
JOH DPOUSJCVUJOH UP BO FBSMZ TUSVDUVSBM EFTDSJQUJPO PG UIF GBDF
	)BYCZ FU BM�
 ����� 3PTTJPO FU BM�
 ����
� 5IF BDUJWBUJPO PG UIF
S*0( JO SFTQPOTF UP BSUJTUJD GBDJBM FYQSFTTJPOT PG QBJO BOE OPO�
BSUJTUJD OFVUSBM GBDFT NBZ TVHHFTU UIBU UIF EFDPEJOH PG TVDI
TUJNVMJ UBLFT BEWBOUBHF GSPN B EFUBJMFE BOBMZTJT PG GBDJBM WJTVBM
QSPQSJFUJFT�
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'JH� �� #SBJO BDUJWBUJPO NBQ SFTVMUJOH GSPN UIF DPOKVODUJPO BOBMZTJT� 5IF NBQ JT PCUBJOFE GSPN UIF DPOKVODUJPO CFUXFFO UIF DPOUSBTUT "1 WT CBTFMJOF BOE O"1 WT
CBTFMJOF
 NBTLFE VTJOH BO JODMVTJWF DPOUSBTU JNBHF EFSJWFE GSPN UIF NBJO FGGFDU PG &NPUJPO� (SPVQ�BWFSBHFE TUBUJTUJDBM QBSBNFUSJD NBQT BSF SFOEFSFE JOUP B TUBOEBSE
./* CSBJO UFNQMBUF BOE JO UISFF SFQSFTFOUBUJWF TMJDFT 	1�����'8& DPSSFDUFE BU UIF DMVTUFS MFWFM
�

5BCMF �� 3FTVMUT PG DPOKVODUJPO BOBMZTJT

-PDBM NBYJNB 	./*


$POUSBTU #SBJO TUSVDUVSF 4JEF
$MVTUFS FYUFOU
TJ[F JO WPYFM 	,F


1 '8& DPSSFDUFE BU
UIF DMVTUFS MFWFM ; Y Z [

"1 ∩ O"1 Q"$$�B.$$�.'( 3�- ���� ����� ���� −� �� ��
���� � �� ��
���� � �� ��

"*�*'( - ���� ����� ���� −�� �� �
���� −�� �� �

"*�*'( 3 ���� ���� ���� �� �� �

3FTVMUT BSF UISFTIPMEFE BU 1����� '8& DPSSFDUFE BU UIF DMVTUFS MFWFM� -PDBM NBYJNB BSF HJWFO JO ./* TUBOEBSE CSBJO DPPSEJOBUFT� .PTU QSPCBCMF BOBUPNJDBM SFHJPOT BSF
EFSJWFE GSPN "OBUPNZ 5PPMCPY ��� 	&JDLIPGG FU BM�
 ����
 BOE MJTUFE JO A#SBJO TUSVDUVSF� DPMVNO�

'JH� �� 1FBSTPO�T DPSSFMBUJPO BOBMZTFT DPOEVDUFE CFUXFFO NFBO CFUB XFJHIUT BOE "+T� .FBO CFUB XFJHIUT XFSF FYUSBDUFE GSPN MFGU 	JO CMVF
 BOE SJHIU 	JO HSFFO
 "* BOE
GSPN UIF $$ 	JO SFE
� "T B DPOUSPM SFHJPO
 NFBO CFUB XFJHIUT XFSF PCUBJOFE GSPN UIF ''" 	JO PSBOHF
� �1������

" OVNCFS PG TQFDJàD NFUIPEPMPHJDBM DIPJDFT XFSF NBEF
JO PVS QBSBEJHN� )FSF
 B CBMBODF CFUXFFO B SJHPSPVT DPO�
USPM PWFS TUJNVMJ QSPQFSUJFT BOE UIF FDPMPHJDBM QPXFS PG BSUJTUJD
JNBHFT XBT PCUBJOFE UISPVHI B NFUJDVMPVT BOE IZQPUIFTJT�
ESJWFO QSPDFEVSF PG TUJNVMJ TFMFDUJPO BOE WBMJEBUJPO
 QPUFOUJBMMZ

MJNJUJOH UIF TUVEZ�T HFOFSBM WBMJEJUZ� %FTQJUF UIJT SJHPSPVT QSPDF�
EVSF
 TPNF EJGGFSFODFT CFUXFFO BSUJTUJD BOE OPO�BSUJTUJD TUJNVMJ
SFNBJO 	J�F� SFBMJTN SBUJOH
� 5IF BSUJTUJD JNBHFT VTFE JO FNQJSJDBM
TUVEJFT JOUFSFTUFE JO BSU BSF OPU DSFBUFE GPS FYQFSJNFOUBM QVS�
QPTFT BOE UIFSFGPSF QPTTFTT B WBSJFUZ PG FMFNFOUT UIBU DBOOPU
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CF GVMMZ DPOUSPMMFE
 XIJDI BSF DPOHFOJUBM UP UIF BSUJTUJD OBUVSF PG
UIF JNBHFT UIFNTFMWFT� )PXFWFS
 UIF QSFTFODF PG UIFTF EJGGFS�
FODFT SFRVJSFT DBVUJPO JO UIF JOUFSQSFUBUJPO BOE HFOFSBMJ[BUJPO
PG PVS SFTVMUT� %VF UP UIF TQFDJàDJUZ PG PVS TUJNVMJ
 XF TFMFDUFE
B TNBMM OVNCFS PG JNBHFT UIBU DPOTFRVFOUMZ SFRVJSFE B SFMB�
UJWFMZ IJHI OVNCFS PG SFQFUJUJPOT 	O= �
 BDSPTT UIF FYQFSJNFOUBM
SVOT
 QPUFOUJBMMZ MFBEJOH UP B EFDSFNFOU JO #MPPE 0YZHFOBUJPO
-FWFM %FQFOEFOU 	#0-%
 BDUJWBUJPO� 1BSUJDJQBOUT NBEF DPOUJO�
VPVT "+T PO TUJNVMJ DBUFHPSJ[FE EJDIPUPNPVTMZ BT BSUJTUJD PS
OPO�BSUJTUJD� 5IJT QSPDFEVSF DPOTUJUVUFT B OFDFTTBSZ NJTNBUDI
CFUXFFO UIF UIFPSFUJDBM GPSNVMBUJPO BOE UIF NFUIPEPMPHJDBM
DIPJDFT BJNFE UP NFBTVSF UIF BFTUIFUJD FYQFSJFODF 	TFF UIF
A*OUSPEVDUJPO� TFDUJPO
� )PXFWFS
 JU JT JNQPSUBOU UP OPUF UIBU
POMZ UIF KVEHFNFOUT PGGFSFE UP BSUJTUJD JNBHFT XFSF FOUFSFE
JO UIF 30*T BOBMZTFT UP SFTQPOE UP UIF IZQPUIFTFT GPSNVMBUFE�
8JUI SFTQFDU UP UIF QSPDFEVSF GPMMPXFE JO UIJT TUVEZ
 QBSUJDJ�
QBOUT BMXBZT QFSGPSNFE UIF QBJO JEFOUJàDBUJPO UBTL JOTJEF UIF
TDBOOFS� 5IJT QSPDFEVSF XBT GPMMPXFE JO BHSFFNFOU XJUI UIF
FYUFOTJWF MJUFSBUVSF PO FNQBUIZ GPS QBJO BEPQUJOH UIF TBNF
QBSBEJHN
 CVU JU QSFWFOUT VT GSPN FTUBCMJTIJOH UIBU UIF TBNF
BDUJWBUJPO QBUUFSOT BSF BMTP QPTTJCMF EVSJOH UIF AUBTL�GSFF� PCTFS�
WBUJPO PG QJDUPSJBM QBJO FYQSFTTJPOT� 'VSUIFS TUVEJFT BSF OFFEFE
UP JOWFTUJHBUF UIF OFVSBM BDUJWBUJPOT BTTPDJBUFE XJUI UIF "+ PG
BSUJTUJD GBDJBM FYQSFTTJPOT PG QBJO
 UP TVQQPSU BOE FYUFOE UIF
QSFTFOU SFTVMUT� "MUIPVHI PCTFSWBUJPO PG QBJOGVM GBDJBM FYQSFT�
TJPOT FOHBHFT QBJO�SFMBUFE SFHJPOT 	J�F� "*
 Q"$$ BOE B.$$


TFWFSBM BSHVNFOUT IBWF CFFO SBJTFE BCPVU UIF QBJO TQFDJàDJUZ PG
UIPTF BSFBT
 XJUI DSJUJDBM JNQMJDBUJPOT GPS UIF GVODUJPOBM JOUFS�
QSFUBUJPO PG UIF OFVSBM PWFSMBQ USJHHFSFE CZ FYQFSJFODJOH POF�T
PXO QBJO BOE PCTFSWJOH PUIFST� QBJO 	*BOOFUUJ FU BM�
 ����� ;BLJ
FU BM�
 ����
� -BTUMZ
 XIFSFBT XF XFSF BCMF UP GPSNVMBUF TQFDJàD
QSFEJDUJPOT BCPVU UIF SFTVMUT FYQFDUFE GPS PVS àSTU UXP BJNT

PVS UIJSE HPBM XBT NPTUMZ FYQMPSBUJWF� *O UIJT DBTF
 XF DBO POMZ
TVHHFTU DBVUJPVT JOUFSQSFUBUJPOT
 BDDPVOUJOH GPS UIF OPUJPO PG
SFWFSTF JOGFSFODF�

*O DPODMVTJPO
 PVS SFTVMUT TIPX UIBU FNQBUIZ GPS QBJO CSBJO
SFHJPOT DBO BMTP CF BDUJWBUFE CZ BSUJTUJD QBJO SFQSFTFOUBUJPOT�
$PSSFMBUJPOBM BOBMZTFT CFUXFFO GVODUJPOBM CSBJO SFTQPOTFT BOE
BFTUIFUJD SBUJOHT TVHHFTU UIBU UIF BDUJWJUZ PG UIF JOTVMBS BOE
DJOHVMBUF DPSUJDFT DPODVST XJUI UIF GPSNBUJPO PG BO "+ JO OPO�
BSU FYQFSU PCTFSWFST� 5IJT XPSL TVQQPSUT UIF OFDFTTJUZ UP GVS�
UIFS JOWFTUJHBUF IPX OPO�CFBVUZ�TQFDJàD OFVSBM NFDIBOJTNT
DPVME GFFE UIF DPNQMFY QIFOPNFOB PG BFTUIFUJD FYQFSJFODF
BOE "+�

"DLOPXMFEHFNFOUT
8F XPVME MJLF UP UIBOL %S� (� $SJTJ GPS IJT LJOE TVQQPSU JO EBUB
BDRVJTJUJPO� "EEJUJPOBMMZ
 XF XPVME MJLF UP UIBOL 'POEB[JPOF
$BTTB EJ 3JTQBSNJP EJ 1BSNB 	$"3*1"3."
 GPS QSPWJEJOH UIF
JOGSBTUSVDUVSF UIBU NBEF UIJT XPSL QPTTJCMF�

'VOEJOH
5IJT TUVEZ XBT TVQQPSUFE CZ $IJFTJ 'PVOEBUJPO BOE CZ .BSJB
1BPMB $IJFTJ�

$POáJDU PG JOUFSFTU
5IF BVUIPST EFDMBSF UIBU UIF SFTFBSDI XBT DPOEVDUFE JO UIF
BCTFODF PG BOZ DPNNFSDJBM PS àOBODJBM SFMBUJPOTIJQT UIBU DPVME
CF DPOTUSVFE BT B QPUFOUJBM DPOáJDU PG JOUFSFTU�

4VQQMFNFOUBSZ EBUB
4VQQMFNFOUBSZ EBUB BSF BWBJMBCMF BU 4$"/ POMJOF�

3FGFSFODFT
"SEJ[[J
 .� 	����
� 6OB QSPTQFUUJWB JOUFHSBUB QFS VO�FTUFUJDB

FNQJSJDB� (JPSOBMF *UBMJBOP %J 1TJDPMPHJB
 ��
 ��m����
"SEJ[[J
 .�
 'FSSPOJ
 '�
 4JSJ
 '�
 FU BM� 	����B
� #FIPMEFST� TFO�

TPSJNPUPS FOHBHFNFOU FOIBODFT BFTUIFUJD SBUJOH PG QJDUPSJBM
GBDJBM FYQSFTTJPOT PG QBJO� 1TZDIPMPHJDBM 3FTFBSDI
 ��
 ���m��

"SEJ[[J
 .�
 $BMCJ
 .�
 5BWBHMJPOF
 4�
 FU BM� 	����C
� "VEJFODF
TQPOUBOFPVT FOUSBJONFOU EVSJOH UIF DPMMFDUJWF FOKPZNFOU
PG MJWF QFSGPSNBODFT� QIZTJPMPHJDBM BOE CFIBWJPSBM NFBTVSF�
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