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DFEHGJILKMI�NPORQHSTKVULULGXWYKMZ([]\�^_U`KM\&acbdOHaVedaMafSTGJZgUih&jkU`EHGCl,GXmgOHKM^_GXS�GXZnU`IFjohp^qULEHGCr�GXsp^_GXGth&j

r�hvuJULhp^qh&j][wEHKMafhpILhpxREgy

z{S�x|GJ^LK}\�ac~ihpafaMGXs&Gt•€h&ZHWHhpZ

r�GJxd\&^•U`S�GXZnU=h&jw~iERGXS�KMI_UL^_y

‚&OHZHG„ƒ&…p…n†

DFEHKMI‡uXh&xgyTh&j|U`EHG=U`EHGJILKMI‡Ed\&I<Q|GJGXZˆI_OHxHxHafKMGJWThpZTuXhpZRWHKfULKMhpZ‰U`Ed\�Uq\&Zny&hpZHG�Š,ERh‹uXhpZRILOHaVU`I

KfUqKMI,OHZHWHGJ^LI•U`hvhPWŒU`h�^LGJuXhps&ZHKMI_GtULEd\�UFULEHGtuXhpxnyv^LKfspEnU�^_GXI•U`IFŠ,KfULEAKVU`I,\&ORULEHhp^J•



z EHGJ^LGXQny�WRGXuXaM\&^LG�U`Ed\�U U`ERG Ših&^
�

xR^LGXI_GXZnU`GJW"KMZ ULEHKMICU`EHGJILKMI KMI GJZnU`KM^_GXaVy	S„y	h%Š,Z"G��PuJGXxRU

Š,EHGJ^LGCh&U`EHGJ^FxHOHQHafKMuX\�U`KfhpZHIqhp^,x GXhpxRaMG Ed\��pGCQ GXGXZ(uXKVU`GJW •

��\&^•U`KfZ��<OH^
�

G&•

r \�ULG&•
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^LGJuXGJZgULafy WHG �&GXaMh&x|GJW�\&xRxH^Lhn\�u EYULh‰x|hpaVyvZHhpS�K}\&a hpxRULKMS�KMIL\�U`KfhpZ�Š,ERKMu EYxH^LhvWHOHuJGXI,G���uJKMGXZnU

�

\�ZHW KMZ	S \�Zgy+uX\&ILGJI‹G��R\&u U��„^_GXaM\ �R\�U`KfhpZHI U`h���[��{Ed\&^_W xH^_hpQHafGXS�I��������5Ed\&I„Q|GJGXZ�\&xRxHaMKfGXW

U`hˆU{Š<hYxH^Lh&QHaMGJSTI=Š,KfU`ERKMZ U`ERGXhp^_GJU`Kfu \&a u EHGXS�KMI•U`^•yp•tDFEHG�\&xHxH^_hn\&u E�WHK � GJ^LI�joOHZRWd\&S�GXZnU \&afafy

jo^Lh&S U`EHGCI_U`\&ZHWd\&^_W�\&xHxR^Lhn\&u ERGXI3KfZ�\�ZgOHS‹Q GX^3h�j]Ši\%yvI�!=K"� �<yYaMKVj U`KMZRs‹U`EHG„WHhpST\&KMZYILxH\&uXG

U`h�\‰EHKMs&EHGX^,WHKfSTGJZHILKfhpZY\&ZHW(ILhpa �vKMZHs‰KMZŒULEHG„uJhPG#��uXKMGJZnU�I_xd\&uJG„KfZHI_ULG \&W(h&j]ULEHGtuXhvhp^LWRKMZd\�ULG

ILxH\&uXG$�gULEHGFxH^_hpQHaMGJS uX\&Z‰Q|GFG �PxH^LGJILILGJWˆ\&I \�uJhpZ �pG ��xH^LhpQRaMGXS h&j edZHWRKMZHsC\�ILORS h&j ILmgOd\�^LGXI

WHGJuXhpS�x|h&ILKfULKMhpZYŠ,EHKfu E KMI�\ aMh%Š<GX^�Q|hpORZHWAULh U`EHG„hp^LKfspKMZH\&a joOHZHu U`KfhpZ •=DFEHKMI�KMI�\&u EHKMG��pGJW�KMZ

xH^L\&uJULKMuXG(Qny"ILhpa �vKMZHs	\ I_GXS�KMWHG edZHKVU`G(xH^Lhps&^`\&S�STGˆjoh&^‰Š,ERKMu E�x hpaVyPZRhpSTKM\&a<ULKMS�GYKMZnU`GJ^LKMh&^

x hpKMZnU=STG U`EHhvWHI,Ed\��pG„Q|GJGXZ �pGX^•y(ILOHuJuXGXI_I_joOHa •FKMK"�iDFEHG \�xHxH^Lhp\&u E�uJhpSTxRaMGJULGXaVyŒ\��phpKfWHI=I`\&S%�

xHafKMZHs h&^‹WHGJjoh&^LS�KMZHs�ULEHGŒhp^_KMspKfZd\&a joOHZHuJULKMhpZ&� \�U‰aMGX\&I_U.h&ZHGŒh&j,Š,EHKMu E"KfI‹ZHGXuJGXI_I`\&^•y"KMZ"\&afa

h&ULEHGX^C\&xHxR^Lhn\&u ERGXIX•�KMKfK'�=[ ^_hPh�joI h&jqhpxPU`KMST\&afKfU{y(\&^_G�xR^LhvWHOHuXGJW Qny�G �RxRaMhpKVU`KMZRsˆU`EHG‰WHOd\�aMKfU{y

xH^_hpx|GJ^_ULKMGXIFh�j]uJhpZ �pG��AxH^_hpsp^L\&STS�KMZRsH•

DFEHGAeH^LI_U xH^Lh&QHaMGJS)\&WHWH^_GXI_ILGXW�ORILKMZRs	U`ERKMI�\&xHxH^_hn\&u E�KfI.U`Ed\�UTh&j�eHZHWHKMZRs ULEHGAs&aMhpQd\�a

S�KMZHKfS‹OHS h&j�\ x h&U`GJZgULK}\&a‡GXZRGX^Ls�y�ILOH^•j \&uXGˆjoh&^‹\ I_yvI•U`GXS)h�j�S�hpafGXuXORaMGXIJ•�DFEHKMI.KfI‹\ afhpZHs

I_ULOHWHKfGXW�xH^_hpQHaMGJS OHILKfZHsˆU`GJu EHZHKMmgOHGJI WH^`\ Š,Z�jo^Lh&S I•U`hvu Ed\&I•U`KMu‹\&ZHW�WHG U`GX^_STKfZHKMI•U`Kfu„hpxPU`KMS�K �

I`\�U`KMh&Z •ADFERGŒ\&W ��\&ZnU \�spGXI‹WRGXILuJ^LKfQ|GJW�\&Q h �&GŒ\&^_G EHKfspEHaMKfspEnU`GJW •YDFEHKMI‹ZRGJŠ \&xHxH^_hn\&u E Ši\&I

WHGJSThpZRI_U`^L\�U`GJW*joh&^‰\ ZgOHS‹Q GX^‰h&j�S�hPWHGJaqx h&U`GJZgULK}\&afI‹Š,KfULE*xH\�U`EHh&aMhpspKfu \&a<u Ed\&^L\&uJULGX^LKfI_ULKMuXI��

\&ZHW(U`EHGCx GX^_joh&^LST\&ZHuXGCh&j5ULEHGCSTG U`EHhvWAŠi\&I3uJhpS�xd\&^LGJW(Š,KVU`EAI`\&S�xHaMKfZHs�\&xHxH^_hn\&u EHGJIX•,DFEHG

S�GJU`ERhPW Šq\&I„U`EHGJZ"\&xHxHafKMGXW+U`h \AILST\&afa‡S�hpafGXuXORa}\&^tI_yvI•U`GXS SThvWHGJaMaMGJW	ORILKMZRs \�I•U \&ZHWH\&^LW

johp^_uXG edGXafW

�




S Q|GJ^)(+*,� •

DFEHG‹I_GXuXh&ZHW�xH^Lh&QHaMGJS KfI=ULEd\�U3h&jwuXhp\&^LI_G#�{s&^`\&KfZHKMZHs�h&jwS�hpafGXuXORa}\&^,I_yvI•U`GXS�I�OHI_KMZHs GXaMafKMx-�

ILh&KMWd\&akxd\&^•U`KfuXaMGJI�\&ZRW x|h�U`GXZnULK}\&afIX•tNPORu E x h&ULGXZnU`KM\&aMI=u \&Z�Q G‹Qd\�ILGXW�h&Z+\&Z�\&xHxR^Lh��PKMST\�U`KfhpZ

U`h„U`EHG S�KMZHKfS‹OHS WRKMI_U`\&ZHuJG�Q|G U{ŠiGJGXZYU`EHG3xd\&^_ULKMuJaMGXI.� ƒ/� •0�=h&U`KfZHs U`ERG�GXmgOHK �&\�aMGXZRuXG�Q GJU{Š<GXGJZ

\ ILORS h&jCILmgOd\&^_GXIYx hpafyvZHhpS�K}\�a�\�ZHW�U`EHG joORZHuJULKMhpZd\�a�johp^_S h&jtU`ERG�GXaMafKMxHI_hpKMWH\&aFxd\&^•U`KMuJaMG$�

uXhp\&^LI_G#�{s&^`\&KfZHGXWŒS�hpaMGJuXOHaM\&^‡WRyvZd\&S�KMuXI<Šq\&IFx GX^•johp^LS�GXWˆŠ,ERGX^LGJQny(\‹uXhpZHKfu�xH^_hpsp^`\�STS�G=Ši\&I

ILh&a �pGJW+\�U�G \&u E�I•U`GXx�KfZ�hp^_WHGX^=U`hˆuX\&aMuJOHa}\�U`GtU`EHG„G��R\&uJU�STKfZHKMS‹ORS WHKMI•U \&ZRuXG‹\�ZHW U`EHKfI=Ši\&I

OHI_GXW�ULh	uX\&aMuJOHa}\�U`GˆU`ERGAKfZgULGX^_xd\&^_ULKMuJaMG johp^_uXGJIX•�Dkh+U`EHGA\&ORULEHhp^�1 I
�

ZHh%Š,aMGXWRspG+�iULEHKMI‰KfI‰ULEHG

ed^_I_UC\&xHxRaMKMuX\�U`KfhpZ�h�j<uJhn\&^_ILG#� sp^`\�KMZHGJW�SThpafGXuJOHa}\&^�WRyvZd\&S�KMuJI�KMZ Š,EHKfu E�U`EHG‹UL^LOHG.S�KMZHKfS‹OHS

WHKfI_U \�ZHuXGtKMIFGJSTxRaMh%ypGJW •
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�(yTWHGXGJx|GJI_U,sp^L\�U`KVU`OHWRG�S‹ORI_UFsph„U`h‹S y�I_OHx|GJ^ �vKMI_hp^��Hr�^X• NPh&xHEHK}\��<\&aMKf^`\ � Kded^_I_Uqjohp^<spK �vKfZHs

S�G3U`EHG h&xHx|h&^_U`ORZHKfU{y�U`h‹Š<hp^ � KMZŒEHGJ^qsp^_hpOHxYWHOH^_KMZHs‹Q h&ULE(S„y ��\�I_U`GJ^LI=\&ZHWY[wEdr#I•U`OHWHKfGXI

\&ZHW*ILGJuXhpZRW�johp^‰EHGX^�spOHKfWd\&ZHuJG(\&ZHW*ILOHxHx hp^•U h �pGJ^�ULEHG(a}\&I•U�e �pGYypG \�^LIX•�z \&S)\&afILh G��,�

U`^_GXS�GXaVy sp^L\�U`G joOHa|ULh.S yTxd\&^LGJZnU`I�� NgU`GXxREHGXZ

�

WHGJuXGX\&ILGJW �F\&ZHW ��\&^•y �iOR^ � G$�Hjohp^iULEHGXKf^qaMh �pG$�

GXZRuXhpOH^L\&spGJSTGJZgU�\&ZRWAI_OHxHx hp^_U�\&ZHWŒULhTS yTU{ŠihTQH^Lh�U`EHGJ^LI�~ihpZd\&a€\�ZHWANvU`GJxHEHGXZ •

zk\&S \&aMI_h �pGJ^_y sp^`\�ULGJjoOHagU`h�~ia}\&Kf^LG$�&S yCspKf^Lafjo^_KMGJZHWCjoh&^ EHGJ^5ILORxHx|h&^_Uw\�ZHW.OHZHWHGJ^LI•U \&ZHWRKMZHs

h&jwafhpZHs�EHhpOH^_I3I_x|GJZgU3KMZ(U`EHGCa}\&Q •FDFEd\&Z
�

I3ULhˆ\&afa U`EHG„STGJS‹Q|GJ^LI=h&j‡NPh&xHEHK}\-1 I=sp^Lh&OHx ��� afa}\ �

‚&hn\&h � •cGXh&ZHKMW � \&ZRW DFKMS \&I=ŠiGJaMa \&I�xH\&I_U S�GXS Q|GJ^LI�\&ZHW S�GXS‹Q GX^_I�h�jwU`EHG��thpORaMW(sp^LhpORx �

johp^3ULEHGXKf^�EHGJaMx \&ZHW+ILORxHx|h&^_UtKMZ�S„y ^LGJILGX\&^Lu E	\&I�Š<GXaMa5\&I�U`EHGJKM^ �&GX^•y�spGXZgOHKfZHG.jo^LKfGXZHWHI_EHKMx •

z U=Ed\&IFQ GXGJZ \.xHaMGX\&ILOR^LG U`h.Š<hp^
�

Š,KVU`EYILOHu E(j \&ZnU \&I•U`Kfu uXhpafaMG \�spOHGXIJ•

z S‹ORI_UA\&aMI_h�U`Ed\&Z
�

[w^Lh&joGJILILh&^A[ \&QHafh�[ \&^L^_KMafh �3r�^J• ��\&OH^_KMuJKMh �q\&^L\&EHhpZd\"\&ZRW�r�^J•




ZnULhpZHKMIC[ \&xd\&u EH^_KMI•U`hvWHhpOHafhpO joh&^CERGXaMxPjoOHawWHKMI_uXOHI_ILKfhpZHIChpZ ULEHG‰U`hpxHKfuXIth&jiILOHS h&j<ILmgOd\�^LGXI

WHGJuXhpS�x|h&ILKfULKMhpZRIF\&ZHW(uXhpZ �&G��AhpxRULKMS�KMI`\�U`KMh&Z •

b]KMZH\&aMaVy‰z Š,KfILEˆULh‰\&u
�

ZHh%Š,aMGXWRspG�U`EHG�eHZd\&ZHuJK}\&a ILOHxRx|hp^•U,z ^LGXuJGXK �pGXWŒjo^_hpS ULEHG �iKfh&U`GJu E-�

ZHhpafhps&yY\�ZHW �iKfhpaMh&spKMuX\&a NvuXKMGJZHuXGJI l,GXILGX\&^Lu E�~ihpOHZHuJKMa ���C•��.• \&ZHW(U`EHG����TuJG„h�j0�3\���\&akl=G��

ILGX\&^Lu E&���C• N •




•

�
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�p• � �wZHGX^_s&yŒa}\�ZHWHILuX\&x GXI,Qd\&u
�

sp^_hpOHZHW	•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• � *

�p• �p• � bd^_GXGt\&ZHW(x h&U`GJZgULK}\&a GXZHGJ^Ls&yYaM\&ZHWHI_u \&x GXI •„•C•„•C•C•„•t•C•„•C•„•C•C• �

�

�p• �p• ƒ ~q\�aMuXORa}\�ULKMZHs‹x h&ULGXZnU`KM\&a GXZRGX^Ls�yŒILOH^•j \&uXGJI •„•C•„•C•C•„•t•C•„•C•„•C•C• �	2

�p• ƒ DFEHG �ihp^_Z-� ��xHx GXZHERGXKMS�GX^




xHxH^_h �PKfS \�ULKMhpZ�•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• �	3

�p•

2

~q\�U`GJsphp^_KMILKfZHs‰\&ZHWYWHGJILuJ^LKMQRKMZHs�GXZHGJ^Ls&yˆa}\&ZHWRILu \�x|GJI�•C•„•C•C•„•t•C•„•C•„•C•C• � (

�p•

2

• � NgU \�ULKMhpZd\�^_yTx|hpKfZnU`I=\&ZHWŒU`ERGXKM^FI_KMspZRKfeduX\&ZHuXG"•C•„•C•C•„•t•C•„•C•„•C•C• � (

�p•

2

• ƒ NgU`GXGJx|GJI_U�WHGXI_uXGJZgU�xd\�ULEnŠq\ yvI#•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• ƒ&…

�p• * 4�Od\&ZnU`KVedu \�ULKMhpZY\�ZHWŒU`hpx hpaMh&spKMuX\&a|uJhpZHI_KMWHGJ^`\�ULKMhpZHIqjoh&^=I•U \�ULKMhpZH\&^_yTx|h&KMZnU`I+•C• ƒ-�

�p• *H• � Dkhpx hpaMh&spKMuX\&a|uX\�U`GJsphp^_KMI`\�U`KMh&Z •„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• ƒ$*

�p• *H• ƒ r�KfILuJhpZHZHGJuJU`K �vKfU{yˆs&^`\&xHERI#•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• ƒ$*

�p•

�




xHxR^Lhn\&u ERGXI,johp^FI`\&S�xHafKMZHs ULEHGtx|h�U`GXZnULK}\&a GJZHGX^_s&yYa}\�ZHWHILuX\&x G„•t•C•„•C•„•C•C• ƒ52

�p•

�

• � z{WRGXZnU`KVj yPKfZHs‰aMhvu \&a|STKfZHKMST\ •C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• ƒp†

�p•

�

• ƒ z{WRGXZnU`KVj yPKfZHs.U`^L\&ZHILKVU`KfhpZŒI_U`\�U`GJI •t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• ƒ53

�p•

�

•

2

NP\&STxRaMKMZRs U`EHGJ^LS�hPWPyPZH\&STKfu�xH^_hpx|GJ^_ULKMGXIFh&Z(ULEHGC[ �‡N •t•C•„•C•„•C•C•

2

…

�p•

�

• * ~q\�aMuXORa}\�ULKMZHs U`EHGJ^LS�hPWRyvZd\�STKfu�xH^_hpx|GJ^_ULKMGXITjo^LhpS \�[ �<N�S�KMZHKfS \

WH\�U \&QH\&ILG	•C•C•C•„•C•„•C•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C•

2

�

�p•62 DFEHGtspaMh&Qd\&a h&xRU`KfSTKfI`\�ULKMhpZTxH^LhpQRaMGXS •„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C•

2 2

�p•62R• � ~ih&STxHafG��PKfU{y I_ULOHWHKMGJI,h&j]s&aMhpQd\�a hpxRULKMS�KMIL\�U`KfhpZ hpZYU`ERG„[ �‡N�•C•„•C•C•

2 2

�p•62R• ƒ [kh&U`GJZnU`K}\�a GXZHGJ^Ls&yYaM\&ZHWHI_u \&x GXI=\&ZRW ��[ � Ed\&^_WHZHGXI_I •„•t•C•„•C•„•C•C•

2

3

�p• † NvU \�U`G h&jkU`EHGC\&^•U�\&xHxH^_hn\&u EHGJI,joh&^FspaMhpQH\&a hpxRULKMS�KMIL\�U`KfhpZ hpZ(\�[ �<N •C•„•C•C•

2

(

�p• †P• � �Ar Qd\�ILGXW�\&ZHZHGX\&aMKfZHs •C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• * �

�p• †P• ƒ 7,yvx|GJ^LILOR^_j \&uJG„WHG johp^LST\�ULKMhpZŒS�GJULEHhPWRI •C•„•C•„•C•C•„•t•C•„•C•„•C•C• *gƒ

�p• †P•

2

� GXZRGJU`Kfut\&aMs&hp^LKVU`EHS�I •C•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• *12

2
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�p• †P• * 7,yvQH^LKfWA\�aMsphp^_KfULEHSTI •C•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• *g†

�p• †P•

�

r�G U`GJ^LS�KMZHKfI_U`Kfu3S�GJULEHhPWRI •„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• *13

�p•63 ~ihpZHuJaMOHI_KMhpZHI,\�ZHWAh&Q�
_GXu U`K �&GXI •C•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C•

�

�

� �

#�� ���

���

# � $ �&�����%� ��� � �,�&� � ��� ��0
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*H• (
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�

*H• �%…�DFEHG johp^LuJGC\&ZHWYU`hp^_mvORGC^_GXI_OHafULKMZHs‹jo^_hpS KMZnULGX^LS�hpafGXuXORa}\&^<KMZnU`GJ^`\&u U`KMh&ZHIX•�•C•C• � *12

*H• � ����^LKMs&KMZd\&a|\&ZHW(ILERKfj U`GJW(•€GJZHZd\&^_W-�•‚&h&ZHGXI=x|h�U`GXZnULK}\&a •�•C•„•C•C•„•t•C•„•C•„•C•C• � *g†

*H• � ƒ�NPKMS OHa}\�ULKMhpZ=h&jP\FQHKMZH\&^_y�I_yvI_ULGXS#h&jP•cGXZRZd\&^LW �•‚&hpZHGJIk\&ZHKMI_h&U`^_hpxHKfu]S�hpaMGJuXOHafGXI�!
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�
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*H• �
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D ^L\ 
_GXu U`hp^•y Wd\�U`\qjohp^ U`EHGwGJmgOHKMafKMQH^L\�U`KfhpZ�xHEd\�ILG h&jR\,I_KMS‹ORa}\�ULKMhpZ�h&jH•cGJZHZd\&^_W-�

‚&hpZHGJI�\�ZHKMI_h&U`^_hpxHKMu3SThpafGXuJOHaMGJIX•�•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• �
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*H• �	2�DFEHG S�KMZRKMS‹OHS WHKMI•U \&ZRuXG �&GXu U`hp^
�

�
�

Q GJU{Š<GXGJZ�U{ŠihŒ\�^LQHKVU`^`\�^LKMaVyˆI_Ed\&x GXW

xd\&^•U`KMuJaMGJIX•5•C•„•C•C•C•C•C•„•C•„•C•C•„•C•„•t•C•„•C•C•„•C•„•C•C•„•t•C•„•C•„•C•C• �
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�wZHGX^_s&yŒaM\&ZHWHI_u \&x G3U`ERGXhp^•yŒKMIF\‹QR^Lhn\&WYI_OHQ�
_GXu U,U`Ed\�UqGXZHuJhpSTxH\&ILI_GXI=S‹OHu EYh&jkSThvWHGJ^LZˆU`ERG#�

hp^_GJU`Kfu \&acu ERGXS�KMI_UL^_y&•qz U3I_GXG
�

I�U`h�WHGXI_uX^LKfQ|G„\&ZHWAILhpS�GJULKMS�GXI,u \�U \&afhpspOHG�ULEHG GJZHGX^_s&y

�

GJKfU`ERGX^

jo^LGJG‰hp^tx|h&ULGXZnU`KM\&a5GJZHGX^_s&y �th&ji\YI_yvI_ULGXS$h&ji\�U`hpS�I hp^tS�hpaMGJuXOHafGXI KMZ+KVU`I

�

ST\&Zny ��^LGXafG ��\&ZnU

xHEnyvILKfu \&acI•U \�ULGXIX•‡bd^Lh&S ULEHKMIqI•U`OHWPyY\.Q|G ULU`GJ^FOHZHWHGJ^LI•U \&ZHWRKMZHs‰h&jkU`EHG�ULEHGX^_SThvWRyvZd\&S�KMu3\&ZHW

�
KMZHG U`Kfu<xH^_hpx GX^_ULKMGJI h&jRU`EHG‡I_yvI_ULGXS u \&Z„GXS�GX^Ls&G&•]DFERG<Š,KMWRGXILxR^LG \�W.OHILG<h&jdGXZRGX^Ls�y„aM\&ZHWHI_u \&x G

U`ERGXhp^•yAKfI=\T^LGJa}\�ULK �&GXafyˆ^LGXuJGXZnU�hvuXuJOH^L^_GXZHuJG‹QHORU�KfU=KfI�ZHh%Š#uJhpZHI_KMWHGJ^LGXWAU`h Q GtjoOHZHWd\&S�GXZnU`\&a

U`h„U`EHG�I_U`ORWRy h�j€S \&Zny�G��R\&S�xHafGXIih�jcuXhpS�xHafG��TSTh&aMGXuJOHa}\�^‡I•yvI_U`GJSTIJ• DFEHG3U`ERGXhp^•y h&j uXhpOH^_ILG

KMI]ZHh&U5ZRGJŠ�QRORU5Š,Ed\�U5Ed\&IwaMGJW U`ht\�^_KMI_GqKMZ‹KfZnU`GX^_GXI•U KMZ ULEHG,\&^LGX\�KMIkU`EHG,\&^_^LK �&\�aPh&j \ � hp^_Wd\&QHafG

uXh&STxHOPU`KMZRs(x h%ŠiGJ^CŠ,ERKMu E Ed\&ICxHORUtU`EHG‰I•U`OHWRy h&j<I_yvI•U`GXS�I h�jiKfZgULGX^_GXI_U„OHI_KMZHsYU`EHG‰GJZHGX^_s&y

a}\�ZHWHILuX\&x Gtjo^L\&S�GJŠ<hp^
�

Š,KfU`ERKMZY^LGX\&u E • � �H\�STxHafGXI,h&j xH^Lh&QHaMGJSTIqŠ,EHKfu EAEH\ �&G„Q GXGJZ�I•U`OHWHKfGXW

OHI_KMZHsYU`EHKfIC\&xHxH^_hn\&u E ^L\&ZHspG.jo^_hpS OHZHWHGJ^LI•U \&ZHWRKMZHs(spa}\�ILI_y+Q GXEH\ �vKfhpOH^ U`h(xH^Lh�U`GXKfZ joh&aMWHKfZHs

U`h.ULEHGtI_U`^_OHuJULOH^LG„\&ZHW(WRyvZd\&S�KMuJIFh&j]\�U`hpS�KMu3uXaMORI_U`GJ^LIJ•

DFEHG�johvuXOHIqh�jcU`EHKfIqu Ed\&xRULGX^FKfIihpZŒGJZHGX^_s&yˆaM\&ZHWHI_u \&x G3U`ERGXhp^•y KVU`ILGJafj8•5z UF\&KMS�I‡ULh.hpORULaMKMZRG

U`ERG<uJOH^L^_GXZnU]I•U \�ULG<h�jRU`ERG<\�^_UkKMZCGXZHGJ^Ls&ytaM\&ZHWHI_u \&x GwU`EHGJhp^_y+�&WHG U \&KfaMKfZHsqŠ,EHGX^_GiKVU€KMI ��\&aMKfW � \&ZHW

KMZ�xd\&^•U`KfuXOHaM\&^5johPuJOHILKfZHsChpZTx h&ULGXZnU`KM\&adGXZHGJ^Ls&y�I_OH^_j \&uJGXI

�

[ �‡N � I_KMZHuJG=ULEHGXI_G�\&^_GFU`EHG=ILOHQ 
_GXuJU

h&j3KMZnU`GJ^LGXI•U johp^‰S‹ORu E�h&j3ULEHKMI‰U`ERGXILKfIX•�z UTWHGXI_uX^_KMQ GXIˆEHh%Š x h&ULGXZnU`KM\&a,GXZHGJ^Ls&y*a}\�ZHWHILuX\&x GXI

\&^_G u \�ULGXsphp^_KMI_GXW �RŠ,EH\�U=\&^LG�ULEHG I`\�aMKMGJZnUqjoG \�ULOH^LGJI=\&ZHWYEHh%Š�ULEHGXI_GCuX\&ZYQ|G ORILGXWYU`h‰xH^_h �PKfWHG

KMZPjohp^LST\�U`KfhpZ ULh	U`ERGAu EHGJSTKfI_UX• NPhpS�GŒU`KMS�GŒKMI‰U`ERGXZ�I_x|GJZnUˆWHGJILuX^_KMQHKfZHs I_U \�U`G(h&j3ULEHG \&^•U

S�GJU`ERhPWHI=johp^=G��PxHaMh&^LKMZRsTx h&U`GJZnU`K}\�akGJZHGX^_s&yAILOH^•j \&uXGJI \&ZHW xH\&^_ULKMuXORa}\&^=\�U_U`GXZnULKMhpZAKMI3xH\&KMWYU`h

U`ERG(xR^LhpQHafGXS h&j3KfWHGXZnULKfj yvKMZHsAU`EHGYspafhpQd\&a<STKfZHKMS‹ORS

�

U`EHGYafh Š<GXI•U�x|hpKfZnU.hpZ"U`EHGŒI_OH^_j \&uJG �

ILKfZHuXG ULEHKMIFKfIqU`EHGtxH^_hpQHaMGJS1Š,EHKfu EAKfI,\&WHWH^_GXILI_GXWAKMZYu Ed\&xRULGX^

2

•




�pGX^•y+uXhpS�xH^_GXEHGJZHILK �pG�^LG �vKfGJŠ h�jqGXZRGX^Ls�y�a}\&ZRWHILuX\&x|G.ULEHGXhp^•y+\&ZHW S�GJU`ERhPWHh&aMhpspKfGXI�KfI

U`ERG3^LGJuXGJZgUqQ|hvh
�*)

�wZHGJ^Ls&yT•€\&ZHWHI_u \&x GXI�+.Qny�� \&afGXI �

2

���vŠ,ERKMu EˆxH^_h �PKfWHGXIi\ �&GX^_yTG��vULGXZHI_K �pG

QHKfQHaMKfhpsp^`\�xHEnyˆ\&I,Š<GXaMak\&I=G��PuJGXaMafGXZnU�uXh �pGJ^`\&spGCh&j5ULEHG U`hpxRKMu&• � KfULE(ULEHG„G �PuXGXxPU`KMh&Z�h&j]uXhpS%�

xHORU`\�U`KfhpZd\&a uJhpSTxRaMG��PKVU{y�ULEHGXh&^_yTSThpI•Uih�jcŠ,Ed\�UFKfIiWHKfILuXORILILGJWYKMZTULEHKMI<u Ed\&xRULGX^FKfIiuXh �&GX^LGJWYKMZ

sp^_G \�ULGX^FWHG U \&Kfa johp^qU`ERGCKfZnU`GX^_GXI•U`GXWA^LGX\&WHGX^J•
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ZtKfSTx hp^_U`\&ZnU WHKfI_ULKMZHu U`KMh&Z�U`hFQ G‡ST\&WHG Š,EHGXZ„WHKMI_uXOHI_ILKMZRs=GJZHGX^_s&y aM\&ZHWHI_u \&x G5U`EHGJhp^_y�KMI ULEd\�U

Q GJU{Š<GXGXZYjo^LGJG \&ZHWŒx h&ULGXZnU`KM\&a|GJZHGX^_s&yˆaM\&ZHWHI_u \&x GXIJ•




afULEHhpOHs&E U`EHG�U`GX^_S GJZHGX^_s&yˆaM\&ZHWHI_u \&x G

Ši\&I3ed^_I_U OHI_GXW�U`h WHGXI_uX^LKfQ|G‹jo^_GXG‹GJZHGX^_s&yAa}\&ZHWRILu \�x|GJI � *�� �%…$�

�

afh Š � WHKMS�GXZRILKMh&Zd\&a joOHZHu U`KfhpZHI

h&j,hpZRG hp^ \AjoGJŠ hp^_WHGX^‹xH\&^`\&S�GJULGX^_I �#� U`EHGˆaM\&ZHWHI_u \&x GTULEd\�U„Š,KMaMa Q Gˆh&j,sp^_G \�ULGXI•U.KMZnU`GJ^LGJI_U

EHGJ^LG‰KMI3ULEHG‰x|h�U`GXZnULK}\&a GXZHGJ^Ls&y+aM\&ZHWHI_u \&x G.hp^ x h&U`GJZgULK}\&a GXZHGJ^Ls&y ILOH^•j \&uXG

�

[ �‡N � \&I KVU�Š,KMafa

Q GC^_GJjoGJ^L^LGJW(ULh.U`EH^_hpOHspEHh&ORU,U`EHKfIqŠihp^ � •

' � �	�
��� � � � �
�/� $�"�� � � �/-�� ( ��� �&�

DFEHG.x h&U`GJZnU`K}\�a GJZHGX^_s&y I_OH^_j \&uJG.KMI3\ˆEHKMspE�WHKMS�GXZHI_KMhpZH\&akjoORZHuJULKMhpZ h�ji\�aMa€U`EHG‹KfZHWHGJx|GJZHWHGXZnU

WHGJsp^LGJGXIih�j|jo^_GXGXWRhpS h&jc\�Z \�ULhpS�KMuFhp^ S�hpaMGJuXOHaM\&^5I_yvI•U`GXS(•wDFEHG,U`hpx hpsp^L\&xHEny‰\&ZRWTU`h&x|hpafhps&y

h&j„\�[ �‡N xHaM\ yPIˆ\"WRGJedZHKfZHs�^Lh&aMG KfZ�WHGJULGX^LS�KMZRKMZHs Q h&ULE�U`EHG�I•U`^LORuJU`OR^LG \&ZHW�WRyvZd\�STKfuXI

Š,EHKfu E \&ZnyYI_yvI•U`GXS Š,KfaMac\&I_ILOHS�G&•iDFEHGCULhpx hpsp^`\�xHEnyYh&jw\‰a}\&ZRWHILuX\&x|GtKfI=WRGJedZHGJW xH^_KMST\&^LKfafy

Qny I•U \�ULKMhpZd\�^_yAx|hpKfZnU`I�hpZ�ULEHG.ILOH^•j \&uXG‹Š,ERKMu E+uXhpZRILKMI•Uth&j‡STKfZHKMST\ � U`^L\&ZHILKVU`KfhpZ I_U`\�U`GJIt\&ZHW

johp^<uXhpS�xHaMG U`GJZHGXI_IqS \ �RKfS \P• �AKfZHKMST\ \�^LG3x hpKfZgULI<johp^‡Š,EHKMu EŒG��pGJ^_yˆWRKMILxRa}\&uJGXS�GXZnUq^_GXmgOHKM^_GXI

\&Z.KfZHuX^_G \&I_GFKMZ.GXZRGX^Ls�y‰\&ZHW‹ULEHGX^_GJjohp^_G=uJhp^L^_GXI_x|hpZRW‰ULh STGJu Ed\&ZHKfu \&afafyCI_U`\&QHafGFuXhpZReHspOH^`\�U`KMh&ZHI

Š,EHGJ^LG.U`EHG.s&^`\&WHKfGXZnU KfI �XGX^_h

�

edspOR^LG �p• �/� •CDFEHG�[ �‡N+h&j‡ST\&Zny I•yPI•U`GJSTIth&j‡KMZnULGX^LGJI_UtST\ y

uXh&ZgU`\&KMZ \&I_UL^LhpZRhpSTKfu \&afafy�S \�ZgytS�KMZRKMST\ � \&ZHW„GXmgOHKMafKMQH^_KMOHS U`EHGJ^LS�hPWPyPZH\&STKfuXIkKMI€uXh&ZHuXGJ^LZHGJW

hpZHaVy Š,KfULE„U`ERG<^_GXa}\�U`K �&G<GJZHGX^_spKMGJI]h&jPU`EHG<STKfZHKMST\F\&ZHWCU`EHG �phpafOHS�G<h&jHuXhpZReHspOH^`\�U`KMh&Zd\&anILxH\&uXG

johp^iŠ,ERKMu EŒG \�u E(S�KMZRKMS‹OHS KfIF\&ZY\�U_U`^L\&uJULhp^X•5DFERG aMh%ŠiGJI_U,S�KMZHKfS‹OHS hpZˆULEHGt[ �‡NŒKfIiuX\&aMafGXW

U`ERGCs&aMhpQd\�a S�KMZHKfS‹OHS \&ZHW(xH^Lh �vKMWRGXW(KfUFKfI
�

KfZHGJULKMuX\&aMaVy \�uXuXGJILI_KMQHafGtULEHKMIFKfIqU`EHGt^_GXspKfhpZYSThpI•U

EHKfspEHafy I`\&S�xHaMGJW KfZ	U`ERGX^LS�hvWRyvZd\&S�KMu‰GXmgOHKfaMKMQR^LKMORSA• �AKMZHKfS \Y\&^_G h&j ULGXZ \&ILI_hPuJK}\�ULGXW Š,KVU`E

)
^_G \&u U \&ZnU`I�+ \�ZHW

)
xH^LhvWHOHu U`I +‰KfZA\‰u EHGJSTKfu \&a ^_G \&u U`KfhpZ •

D ^L\&ZHI_KfU`KfhpZ x hpKfZgULI‹\&ZRW U`EHGJKM^ ^_GXaM\�U`K �pG ERGXKMs&EgULI‹\&Q h �pGˆULEHGˆ\&W 
L\&uXGJZgU‰S�KMZRKMST\YWRGXuXKfWHG

U`ERG
�

KfZHGJULKMuTQ|GJEd\��PKfhpOH^‹h�j=ULEHGŒI_yvI•U`GXS

�

edspOR^LG �p• �/� • DFERGXILGYuX\&Z"Q|GˆuJhpS�xd\&^LGJW U`h�IL\&W-�

WHafGXICQ|G U{ŠiGJGXZ�S�hpOHZnU \&KfZHI Š,EHKMu E	uXhpZRZHGXu U ��\&aMafGJyvIthpZ GJKfULEHGX^CILKfWHGTh�jF\AS�hpOHZnU`\&KMZ+^`\�ZHspG

U`h&spGJULEHGX^J•�[]\�ULEnŠq\ yvI.aMKfZ
�

KMZHsASTKfZHKMST\ U`^L\ �&GXaqh �&GX^ ULEHGXI_GŒI`\&WHWRaMGXI„ILKfZHuXG ULEHGJy	^LGJxH^LGJILGJZgU

U`ERG„afh Š<GXI•U3ERKMspEHGJI_U=x hpKMZnU`I,h �pGJ^�Š,EHKfu E \‰xd\�ULEgŠi\ y(uXhpZHZRGXuJULKMZHsTSTKfZHKMS OHS�� jo^Lh&S STKfZHK �

S‹OHS�� S OHI_U=uX^_hpILIJ•<DFERGCuJhpZHZHGJuJULK �vKfULKMGXI,h&jkU`ERG ��\&^_KMhpORIFSTKfZHKMST\CULEH^LhpORspE(ULEHGtWHK �|GX^_GXZnU

U`^L\&ZHI_KfU`KfhpZ xH\�U`EnŠi\%yvI‰WHG edZHGXI.ULEHG U`h&x|hpafhps&y h&jFULEHGˆx h&U`GJZgULK}\&a<GXZHGJ^Ls&y a}\&ZRWHILuX\&x|GTŠ,EHKMu E

\&I.I•U \�ULGXW*G \&^_aMKMGJ^‹WHG edZHGXI.ULEHGYWRyvZd\&S�KMuXI.h�j=ULEHGYI_yvI_ULGXS(•�DFEHGX^_SThvWRyvZd\&S�KMu xH^Lhpx GX^•U`KfGXI

u \�Z Q G3^LGJsn\&^_WHGXWŒ\�I<Q GXKfZHs xH^_hpx GX^_ULKMGJI<h&jc\&Z GJZHILGJS‹QHaMG3\��pGX^L\&spG�h&jcI_yvI•U`GXS�IqIL\&STxRaMKMZRstULEHG

I`\�STG x h&U`GJZnU`K}\�a GXZHGJ^Ls&yYI_OH^_j \�uXG&•

��hp^_S \�aMafy U`EHG‹x h&ULGXZnU`KM\&a GJZHGX^_s&y�� johp^3\ I_yvI_ULGXS h�j��:\�U`h&STI�KMI3WRGJedZHGJW \&I \TjoOHZRu#�

U`KfhpZYh&j]ULEHG

2

� uXhpZReHspOH^`\�U`KMh&Zd\&a WHGJsp^LGJGXI�h&j]jo^_GXGXWRhpS h&j]ULEHGtI_yvI_ULGXS � ULEHGX^_GJjohp^_GCULEHGC[ �<N

KMI�\

2

� �{WHKfSTGJZHILKfhpZd\&acI_OH^_j \�uXG‹GJS‹Q|GJWHWHGJW�KMZ \

�

2

� � �/� � WHKMS�GXZRILKMh&Zd\&a I_xd\&uXG�•�DFEHKfI3^LGJx-�

^LGJILGJZgU`\�U`KfhpZ�h&j3U`EHG�[ �‡N�KfITST\&WHG(OHZHWRGX^TULEHG \�ILILORSTxRULKMhpZ�h&j�ULEHG �ih&^LZ-� � xRx|GJZHEHGXKfSTGJ^

\&xHxR^Lh��PKMST\�U`KfhpZ

�

I_GXGCILGJuJU`KfhpZ �p• ƒ+� •

�

�
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��OHS�GX^_hpOHI.EHGJOH^LKfI_ULKMuˆ\�xHxH^Lhp\&u EHGXI.ULh�U`EHGŒI•U`OHWPy h&j=x h&U`GJZgULK}\&a‡GXZRGX^Ls�y ILOR^_j \&uJGXI‰Ed\��pG

Q GXGXZ	xH^Lh&x|hpI_GXW KfZ	^_GXuJGXZnU y&G \&^_I„ypG U‹\(ZgOHS‹Q GX^Ch&jqhpOPU`I_U`\&ZHWHKfZHs�u EH\&aMafGXZHspGJIt^LGXST\&KfZ • z{Z

U`ERKMIFŠih&^ � \‰ZHGJŠ#S�GJULEHhvWHhpaMh&s&yTjoh&^=I•U`OHWPyPKfZHsT\�U`hpS�KMI•U`Kfu�x|h�U`GXZnULK}\&acGJZHGX^_s&yYa}\&ZRWHILuX\&x|GJI�KfI

KMZnUL^LhvWHOHuXGJW \�uXuXh&STxd\�ZHKMGJWCQnyt\ ��\&^LKM\�U`KfhpZ�h&jvU`ERG‡S�GJULEHhvWCŠ,EHKfu E„uX\&ZCQ|G uXh&OHxHaMGJW U`h=SThpafGXu��

OHaM\&^ WPyPZH\&STKfuXIkU`h3G �PxHaMhp^_GquXhp\&^LI_G#�{s&^`\&KfZHGXW„x|h&ULGXZnU`KM\&agGXZHGJ^Ls&y ILOH^•j \&uXGJIX•5DFERGqSTG U`EHhvWHhpafhps&y

KMZnUL^LhvWHOHuXGJW‰Ed\&IwILh&STG,\&W �&\�ZgU`\&spGJI‡h �&GX^ uXOH^_^LGJZgU<\&xRxH^Lhn\�u EHGXIwjohp^wI_x|GJuXKfeHu=xR^LhpQHafGXS�I5KMZ.GJZ-�

GX^_s&yYa}\�ZHWHILuX\&x G„U`ERGXhp^•yYILOHu E+\&I=KMWRGXZnU`KVj yPKfZHs‰U`EHGCspaMh&Qd\&acS�KMZHKfS‹OHS1h&ZAU`ERG„I_OH^_j \&uJG&•,DFEHG

S�GJU`ERhPW � KfU`I3\&W ��\&ZnU \�spGXI��caMKMS�KfU`\�U`KfhpZHI�� \&I�ŠiGJaMa]\&I ILhpS�G.\&xRxHaMKfu \�ULKMhpZHI,Š,KMafa Q G‹WHGJILuJ^LKMQ GXW

KMZYWHG U \&Kfa KMZˆULEHGtuXhpS�KMZRs.u Ed\&xRULGX^LIJ•
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DFEHGCjo^LGXG„GXZHGJ^Ls&y(I_OH^_j \&uJG KfI3\�aMh%Š#WHKfSTGJZHILKfhpZd\&a joOHZRuJU`KfhpZ�h�j \TZgOHS‹Q GX^=h&jwh&^LWHGJ^3xd\&^L\&S%�

GJULGX^_ITŠ,EHKfu E�KMI‰hpQPU \&KfZHGXW"jo^LhpS U`EHGA[ �<N*Qgy*\��&GX^`\�spKMZHs	h �pGX^T\&afaqU`EHG(h&U`ERGX^�WHGXsp^_GXGJI h&j

jo^LGJGXWHh&S h&j,U`ERGŒI_yvI_ULGXS johp^„e �PGXW ��\&aMOHGJI.h&j,U`EHGŒh&^LWHGJ^‹xd\&^L\&STG U`GJ^LIX• DFEHGJ^LGJjoh&^LGŒKfU‹u \&Z

Q G \&^_spOHGJWAU`EH\�U,U`EHGCx|h�U`GXZnULK}\&acGJZHGX^_s&y(ILOH^•j \&uXGCKMI=\TS�hp^_GtjoORZHWd\&S�GXZnU \�akh&Q�
_GXu U�ULEd\&ZAULEHG

jo^LGJG�GXZRGX^Ls�y I_OH^_j \&uJG ILKfZHuXG�KfUq^_GXmgOHKf^LGXIiZHh‹u EHhpKfuXG�h�jk\&xHxH^_hpxH^LKM\�U`G�hp^LWRGX^ixH\&^`\&S�GJULGX^_IiU`h‹Q G

ST\&WHG � �%ƒ � • DFEHG I•U`OHWRy h&jijo^LGXG�GXZRGX^Ls�y	I_OH^_j \�uXGXI„KMI„\&Z KMZnU`GJ^LGXI•U`KfZHsAULhpxHKMu‰KfZ	KVU`ILGJafjiILKMZRuXG

jo^LGJG GJZHGX^_s&y WHG U`GJ^LS�KMZHGJI„U`ERGX^LS�hvWRyvZd\&S�KMu�GXmgOHKMafKMQH^_KMOHS KMZ ^_G \&a<I_yvI_ULGXS�IX• 7=h%ŠiG��pGX^.jo^_GXG

GXZRGX^Ls�yŒILOH^•j \&uXGJI3\�^LG ZHh&U=WHGX\&afUiŠ,KfU`EYKfZYULEHKMIqŠ<hp^
�

\&ZHWYU`EHGJ^LG johp^LG Š,KMafa ZHh�U,Q|GtWHGX\&afUFŠ,KVU`E

KMZYWHG U \&Kfa KMZˆULEHKMI,KfZgUL^LhvWHOHu U`KMh&Z •
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joOHZHWd\�STGJZgU`\&admgOHGXI•U`KfhpZTKfIwŠ,EHGX^_G�WHhtU`ERG=joOHZRuJU`KfhpZd\&aPjohp^LS�I \&ZHWT\&ILI_hPuJK}\�ULGXW�xd\&^L\&STG U`GJ^LI

U`EH\�U€WHGJeHZHG‡ULEHG‡[ �<N uXh&STG5jo^_hpSIH z{Ztj \&u UcU`EHGJ^LG<\&^LG \FZgOHS‹Q GX^€h&jvŠq\ yvI€U`Ed\�U \,[ �‡NtuX\&Z„Q G
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WHGJ^LK �&GXW • DFEHG S�hpI•Uq^LKfsphp^_hpOHIq\�xHxH^Lhp\&u EŒKMIiULEd\�Uih&jkmvOH\&ZnU`OHS STGJu Ed\&ZHKfu \&a|u \&afuXOHaM\�U`KfhpZHI‡KMZ

Š,EHKfu E \&xRxH^Lh��PKMST\�U`GFI_hpaMOPU`KMh&ZHI5U`htU`EHG�NPu ER^ #hpWHKfZHspGJ^‡GJmgOd\�U`KfhpZT\&^LG,hpQRU`\&KMZRGXW • DFEHGXI_G3^`\�ZHspG

jo^Lh&S 7 #OHu � GXa‡\&ZHW	G��vU`GJZHWHGXW 7 #OHu � GJa‡ULEHGXh&^_y ���

2

���kI_GXS�KMGJSTxHKf^LKfu \&a]\&xHxH^_hn\&u EHGJI�� 7�\&^_UL^LGJG#�

bdhPu � ILGXaVjRuJhpZHI_KMI_ULGXZnU€edGXafWCULEHGXh&^_y � ���pafaMGJ^ �8[wafGXILI_GJU€x GX^•U`OH^_Qd\�U`KfhpZd\&a&\&xHxH^_hn\&u EHGJIkULh,GXaMGJuJUL^LhpZ

uXh&^L^LGJa}\�ULKMhpZ ��� *+���FWHGXZHI_KfU{y"joOHZHu U`KfhpZd\&a,U`EHGJhp^_y ���

�

�3\&ZHW�eHZd\&aMaVy�mgOd\&ZnU`ORS �Ah&ZgULG+~q\&^_aMh

S�GJU`ERhPWHIˆŠ,ERKMu E KMZHuJaMOHWRG�GXaMGJuJUL^LhpZ uXh&^L^LGJa}\�ULKMhpZ�G��|GXuJULI����	2$� • z{Z�\&afa3u \�ILGXIYKfZ�hp^LWHGJ^ˆU`h

xH^_hPWHORuXG‹\TILOH^•j \&uXG‹KVU3KfI�ZRGXuXGJILIL\&^_y ULh ^_GXx G \�U3ILOHu E+u \�aMuXORa}\�ULKMhpZHI,h �pGJ^ \TWRKMILuJ^LG U`G‹sp^_KMWAKMZ

uXh&ZRedspOH^L\�U`KfhpZd\&a|ILxd\�uXG„\&ZHW(OHILGtKMZnULGX^Lx hpaM\�U`KfZHs joOHZHu U`KfhpZHIFU`h.eHU,U`ERGXILGCx hpKMZnU`IJ•

�iGXuX\&OHI_GFh&jdU`EHG<uXhpS�xHORU`\�U`KfhpZd\&agG �Rx GXZRILGFh&j I_OHu E‰u \&afuXOHaM\�U`KfhpZHIcjohp^5\�ZgygULEHKMZHs3QHORUwS�hPW �

GXI•U‡I_yvI_ULGXS�I<\ uJhpSTxR^LhpS�KMI_GiKMI5ULh GXS�xHaMh%y KMZnU`GJ^`\�ULhpSTKfuihp^]G �pGJZ KfZgULGX^_SThpafGXuJOHa}\&^kx h&U`GJZgULK}\&afI

Š,EHKfu EY\&^LG�Qd\&ILGJWŒhpZY\ uJhpS‹QHKfZd\�U`KfhpZ�h&jceHULULKMZHsCU`h‹G �Px|GJ^LKMS�GXZnU`\&a Wd\�U \‹\&ZRWˆmgOd\&ZnU`OHS STG��

u Ed\&ZRKMu \�adu \&afuXOHaM\�U`KfhpZHIX•]NPOHu Eˆ\„[ �‡N�KfI‡h�j U`GXZ‰U`GJ^LS�GXW \tjohp^_uXGFedGJaMW‰johp^ EHKMI•U`hp^_KMu \�aH^LGX\&ILhpZRIX•

z{Z spGJZHGX^L\&a<\(johp^_uXGTeHGXaMW	KMI„\AI_GX^LKfGXI‹h�jqU`GJ^LS�I„GX\&u E�^LGJxH^LGJILGXZnULKMZHs KfZnU`GX^L\&uJULKMhpZRI„Q GJU{Š<GXGJZ

KMZRuX^LGX\&ILKfZHspaVy aM\&^LspG I_GJULI=h�jw\�ULhpSTI
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7�GJ^LGqULEHG,ILOHx GX^_ILuX^_KMxRU

���

�]^_GXxH^_GXILGJZnU`I U`EHG

�

��� � Q|hvWRy„KMZnU`GJ^`\&u U`KfhpZ.uXhpZnUL^LKMQRORU`KfhpZ •




�&\�aMGXZRuXG

johp^_uXGŒedGXafW"KMI‹Š,^LKVULULGXZ�\&I‰\+joORZHuJULKMhpZ"h&j�Q|h&ZHW�afGXZHs�U`EHI��<Q hpZHW*\&ZHs&aMGXI��i\�ZHW*ULhp^LI_KMhpZ

�

hp^

WHKfEHGXWH^L\&a'� \&ZRspaMGJIX•�NvOHu E johp^LuJGTedGJaMWHI„uXhpZnU`\&KMZ U`GX^_STI„OHx ULh *����ŒQ hPWRy+ULGX^LS�IX• 7�GJ^LG ULEHG

Q hpZHW aMGJZHs&U`E�\&ZHW Q hpZHW�\&ZHspafG�U`GJ^LS�I(\&^LG+h&j ULGXZ ^LGJxH^LGJILGXZnULGXW#\&IYmgOd\&WR^`\�ULKMu joOHZHu U`KfhpZHI

 "!

�

� � �$# � �‹\�ZHW
 

�

�&%

�

%

# � �tŠ,EHGX^_G �Œ\�ZHW

%

\&^_G‰ULEHG�KMZnU`GJ^`\�ULhpSTKfu‹WHKfI_U \�ZHuXGJI \&ZRW	Q hpZHW

\&ZHs&aMGXI=^LGJILx GXu U`K �&GXaVy�\�ZHW �$#,\�ZHW

%

#=\&^LGtU`ERGXKM^,^_GXILx GXu U`K �pG‹GJmvORKMaMKfQH^LKfOHS ��\&afOHGXIJ•
 "!

\&ZHW
 

�

\&^_G‰ULEHG‰I_UL^LGJULu E�\&ZHW Q GXZHW johp^LuJG�uJhpZHI•U \&ZnU`IC^LGJILx GXu U`K �&GXaVyp•ˆr�KfEHGXWR^`\&aw\�ZHspaMGJIC\&^LG‰WHG edZHGXW

Qny U`ERGT\�ZHspaMG.Q GJU{Š<GXGJZ	U{Š<hAxRa}\&ZHGJIX•‰DFEHG‰xHaM\&ZHGXI KfZ�U`OH^_Z \&^_G.WHGJeHZHGXW	Qgy�ULEHG.x hpILKVU`KMh&ZHI

h&jqULEHGTeH^LI_U��5ILGJuXhpZRW �5U`EHKf^LW \&ZHW I_GXuXh&ZHW �5U`ERKM^LW&�kjohpOR^_U`E \�U`hpS�IC^LGXI_x|GJuJULK �pGJafy KMZ \�aMKfZHG \�^

ILGJmgOHGXZHuJG h&j=johpOH^�\�ULhpSTIJ•"DFEHG(joORZHuJULKMhpZd\�aqjohp^LS:h�j�ULEHGAKfSTxR^Lhpx GX^‹ULhp^LI_KMhpZHI.KfI‰OHILOd\�aMafy

GXKVU`EHGJ^i\CEd\&^_SThpZRKMuFG��PxH^_GXI_ILKMh&Z
 

�

�

�

� � �'#)� �ihp^<\&Z G �Pxd\&ZHI_KMhpZ)(+*
 

�

�-,

*

��� � uXh&I

�&.

� �0/ � �

Š,EHGJ^LG ��KMIqU`ERGtULhp^LI_KMhpZH\&ac\&ZHs&aMG \&ZRW1/�KfIqU`EHGtxHEH\&ILG j \&u U`hp^J•

�iGJy&hpZHW�\ ��\&aMGJZHuXGYjohp^LuJG(eHGXaMW&�qZHhpZ-� Q|h&ZHWHGXW�KMZnU`GJ^`\&u U`KfhpZHI‰OHILOH\&aMaVy"KMZHuJaMOHWHGYGJaMGXu U`^_h$�

I_U`\�U`KfutuXhpZnU`^_KMQHOPU`KMh&ZHI=\&ZHW(WHKMI_x|GJ^LILKfhpZ(G��|GXuJULIX• �waMGJuJUL^LhpI•U \�ULKMu�U`GJ^LS�I�ORILOd\&afafy KMZHuJaMOHWHGtuJhpZ-�

U`^_KMQHOPU`KMh&ZHI�jo^_hpS x hpKMZnU u EH\&^LspG.KfZnU`GX^L\&uJULKMhpZRI�� WHKfx|h&aMG S�hpS�GXZnU`I�\&I�ŠiGJaMaw\�I uXhpZnU`^_KMQHOPU`KMh&ZHI

jo^Lh&S EHKMs&EHGX^whp^_WHGX^ S‹ORafU`Kfx|h&aMGXIJ•kb]KMspOR^LG �p• ƒtxR^Lh �vKMWHGJI<\tILu ERGXST\�U`Kfu=WRGXILuJ^LKfxRU`KfhpZ‰h&j ULEHGFe �pG

KMZnULGX^`\�uJU`KfhpZˆU`GJ^LS�IX•

DFEHG�eH^LI_U<Š,KMWHGJafy‰OHI_GXWˆuJa}\&I_ILKfu \&aHjohp^_uXG=edGXafW WHGJILKMs&ZHGXW�U`h uJh �pGX^q\ ��\&^LKfGJU{y‰h&j STh&aMGXuJOHaMGJI

Ši\&I�ULEHG S�hpaMGJuXOHaM\&^FS�GXu Ed\&ZRKMuXI

�

� � �,johp^_uXG„eHGXaMWAh&j




aMaMKfZHspGJ^ � � † �#� 3$�kh&j5Š,EHKfu E � �

2

KfI

U`ERG„uJOH^L^_GXZnU ^LGJaMGX\&ILG�•FDFEHGX^_G‹\&^_G„ST\&ZnyYh&U`ERGX^LI�ZHh%Š \&ZHWAILhpS�G„h�j]U`ERG S�hp^LG Š,KMWRGXafyYORILGXW

KMZRuXaMORWHG
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DFEHG �ihp^_Z-� ��xHx GXZREHGXKfSTGJ^ \&xHxH^_h��RKfS \�U`KMh&Z�KMI3uXGXZnUL^`\&a5ULhˆU`EHG.uJhpZHuXGJxRUCh&ji\ˆx|h&ULGXZnU`KM\&a]GJZ-�

GX^_s&y I_OH^_j \�uXGY\&ZHW�Š,KVU`EHhpOPU.KfU��wuXa}\�ILILKfu \&ai[ �<N 1 I.Š<hpOHaMW�ZRh&U.G��PKfI_U •	DFEHGY\&xHxR^Lh��PKMST\�U`KfhpZ

ST\&WHG,KMI U`hCZHGXs&aMGXu U<ULEHG,U`GX^_STI U`EH\�UiuJhpOHxHafGFU`hpspG U`EHGJ^‡ULEHG3ZgOHuJaMGX\&^i\�ZHW GJaMGXu U`^_hpZHKMu,WHGJsp^LGJGXI

h&j‡jo^LGJGXWHhpS(•‰DFEHG�^LGXI_OHafUCKfI�U`Ed\�UtULEHGTNPu EH^ #h&WHKMZHs&GX^tGXmgOd\�ULKMhpZ+uX\&Z Q G‰ILGXxH\&^`\�ULGXW KMZnU`hYKfZ-�

WHGJx|GJZHWHGXZnU‰ZgOHuJaMG \�^‹\&ZHW GXaMGJuJUL^LhpZHKfuTxH\&^_ULIX•�DFERKMI‹ST\
�

GJI„ULEHGˆuXh&ZHI_UL^LOHu U`KMh&Z h&jFxd\�^_U`KVU`KfhpZ

joOHZHu U`KfhpZHI KMZ‰I_U`\�U`KfI_ULKMu \�aHSTGJu Ed\&ZHKfuXI‡S‹OHu E�ILKfSTxHafGX^J•]DFEHG=xHEnyvILKMuX\&a Qd\&I_KMIwjohp^5U`ERKMI‡\&xHxH^_h��RK �

ST\�U`KfhpZ‹KMI5ULEd\�U U`ERG=ZgOHuJaMGJK \&ZHW‰GXafGXuJUL^LhpZRI<\�^LG,ILhCWHK �|GX^_GXZnU KMZ‰ST\&ILI

�

U`EHG,ST\&ILIwh&j \ xH^Lh�U`hpZ

KMI �	3

2
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Q G�WHGJILuJ^LKMQ GXW KMZ I_GXu U`KMh&Z �p• *H•5DFEHG�WHGJeHZHKfULKMhpZ�h&j€\CI_U`GJGXx GXI•UFWHGXI_uXGJZgUqxd\�U`EnŠi\ y KfI<hpZRG=ULEd\�U

johpafaMh%Š,I=ULEHG ZRGXsn\�ULK �&G h&j5ULEHG‹sp^L\&WHKfGXZnU �&GXu U`hp^J•�DFEHG‹xd\�U`E uX\&Z Q G G��PxH^_GXI_ILGXW KMZ(U`GJ^LS�I3h&j
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��KMI U`EHG�sp^L\&WHKMGJZnU �&GXu U`hp^„\&ZHW � KMI U`EHG�KMZnULGXsp^L\�U`GJW	xd\�U`E afGXZHs�U`E •




I•U`GJGXx GXI_U

WHGJILuXGJZnU xd\�ULE�KfIYOHZHKMmgOHGJafy�I_x|GJuXKVedGXW�Qgy \"ILKfZHspafG x hpKfZgUŒŠ,KVU`E��
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U \�U`^_OHG

U`^L\&ZHI_KfU`KfhpZ�I•U \�ULG U`EHGJ^LG+\&^_G hpZHaVy�U{Š<h�I_hpaMOPU`KMh&ZHITULh�GXmgOd\�ULKMhpZ �p• †	Š,EHKfu E WRGXuX^_G \&I_G ULEHG

x h&U`GJZgULK}\&a GXZRGX^Ls�yˆjohp^F\‹I_S \&afadedZHKfULG�WHKfILxHaM\&uXGJSTGJZgUijo^LhpS U`EHG I•U \�ULKMhpZH\&^_yTx|h&KMZnU • 7=h%ŠiG��pGX^

�XGJ^Lh 7=GXI_ILK}\�ZˆGXKfspGXZ ��\&aMORGXIiG �PuXaMORWHKMZHsCU`EHh&ILG�^_GXa}\�U`KMZRsCULh h �pGJ^`\&afa UL^`\&ZHI_a}\�ULKMhpZT\&ZHW ^Lh&U`\�U`KfhpZ

u \�Z	^_GXILORafUCKMZ+OHZgOHI_Od\&a I`\&WRWHaMGJICI_OHu E \�ItULEHG‰STh&Z � G y+I`\&WHWRaMG.johp^ uXORQHKMu‰ILOR^_j \&uJGXI

�

edspOR^LG

�p•
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� •

bdhp^=\&ZnyAI•U \�ULKMhpZH\&^_yŒx hpKfZgU=h&j5\�ZRhpZ-�{afKMZHGX\&^FS�hpaMGJuXOHafG�U`EHGJ^LG‹\�^LG„ƒ

�

2

� � 2 �qxH^_KMZHuJKMxd\�a

I_ULGXGJx|GJI_UCWHGXI_uXGJZgUCxd\�U`EHI�uJhp^L^_GXI_x|hpZRWHKMZHsˆULhˆx hpILKVU`K �&G.\&ZHW�ZRGXsn\�ULK �&G‹WHKMI_xHa}\�uXGXS�GXZnULI \&aMh&ZHs

U`ERG

2

� � 2.GXKfspGXZ �&GXuJULhp^LI,Š,KfULEŒZHhpZ �JGX^_hTGJKMspGJZ ��\&afOHGXIJ•wDFEHGX^_G \�^LG KMZPedZHKfULGXaVyTST\&ZnyˆI•U`GJGXx-�

GXI•U.WHGJILuXGJZnU‰xd\�U`ERI„Š,EHKfu E"\&^LGTuXhpS‹QRKMZd\�ULKMhpZRICh�jqU`EHG xH^LKfZHuXKfxd\&a I_ULGXGXx GXI•U.WHGJILuXGJZnUTxH\�U`EHI��

EHh%Š<G �pGJ^ \�aMaiI•U`GJGXx GXI_UTWHGJILuXGJZnUˆxd\�ULEHI‰\&xHxR^Lhn\&u E�\�STKfZHKMS OHS xd\&^L\&aMafGXa<ULh�U`EHGŒxH^_KMZHuJKMxd\�a

WHKf^LGXu U`KfhpZTŠ,KVU`E ULEHG�ILST\&afaMGXI•UiGJKMspGJZ �&\�aMOHG,johp^<Š,ERKMu EˆU`ERG�xd\�ULEˆEd\&IF\„ZHhpZ-� �XGX^_h‹xH^_h

_GXu U`KMh&Z •

bdhp^�\&aMa€QHORU3U`EHG‹S�hpI•U3S�hPWRGXI_U3I_yvI_ULGXS�I��cOHI_KMZHs I_U`GJGXx GXI•UtWHGXI_uXGXZnUtS�GJULEHhPWRI�U`h u \�U`\&aMhps&OHG

I_U`\�U`KfhpZd\&^•yˆx hpKMZnULIFKMIFuXh&STxHOPU \�ULKMhpZd\�aMafy�KfZHG���uXKfGXZnU •
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z U�KMI.KfZHI_UL^LOHu U`K �&GŒU`h uXhpZHI_KMWHGJ^‰EHh%Š1U`ERGAZgOHS‹Q GX^‰h&j�I_U`\�U`KfhpZd\&^•y x hpKMZnULI�I_u \&afGXI.Š,KfULE*ULEHG

ZgOHS‹Q GX^ˆh�j \�U`hpS�I KfZ�\ I_yvI_ULGXS(• bdhp^ \&aMa=QHORU U`EHG�I_S \&afaMGJI_UTI_yvI_ULGXS�IŒ^LGXxR^LGXI_GXZnU`KfZHs"hp^

u \�U`GXs&hp^LKfILKMZRsˆU`EHGJILG I•U \�ULKMhpZH\&^_y�x|hpKfZnU`ItQ|GJuXhpS�GXIC\Yu Ed\&afaMGXZRspKMZHsˆU`\&I
�

KfZ+KfU`I_GXaVj8• 7=h%ŠiG��pGX^

U`GJu EHZHKfmvORGXI WRh	G �RKfI_U‰Š,EHKfu E�j \&uJKMaMKVU \�ULGTULEHKMI�\&ZHW"U`ERGXILGA\&^_G(WRGXILuJ^LKfQ|GJW�KMZ"I_GXuJULKMhpZ �p• *H• ƒv•

~ihpZHI_KMWHGJ^3\�I_yvI_ULGXS uXhpZRILKMI•U`KfZHsTh�j ��� \�ULhpS�I=h�j5U{yvx|G � � ��� \�U`hpS�I�h�j]U{yvx|G � G U`u&• � johp^

Š,EHKfu E�ULEHG�73\&S�KMaVU`hpZHKM\&Z KfIwKMZ ��\&^LKM\&ZnU5U`htx GX^_S‹ORU \�U`KMh&ZHIwh&j|GXmgOHK ��\&afGXZnU ZgOHuXafGXK \&IwŠ<GXafa \&I5U`h

KMZ �&GX^LI_KMhpZ„h&jd\�aMapuJhPhp^_WHKMZH\�U`GJI€ULEH^Lh&OHspE„ULEHG‡hp^LKfspKMZ •cDFERGiZgOHS‹Q GX^kh&jHx GX^_S‹ORU`\�U`KfhpZ-�{KfZ �pGX^_ILKfhpZ

KMI_hpS�GX^LIFh�j5\.ILx GXuJKfedutI•U`^LORuJU`OR^LGCuXhpOHafWYQ|GC\&I,a}\�^LspG \�I

ƒ ����� �����$�$�$�
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�p•63 �

QHORU3Kfj U`EHG‹I•yvI_U`GJS�x hpI_ILGXI_ILGJICI•yvSTS�GJUL^LKMGJI=ULEHKMI=Š,KMafacQ|G„^LGXWROHuXGJW •�bdhp^�\ S�hpaMGJuXOHafGtŠ,ERhpILG

x hpKMZnU‹s&^LhpOHx uXhpZnU \�KMZHI��(STGJS‹Q GX^LICU`EHGJ^LGˆŠ,KfaMa Q|G��Ax GX^LS ORU \�ULKMhpZ �{KMZ �&GX^LI_KMhpZ	hpx GX^`\�U`KMh&ZHI
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h&x|GJ^`\�ULKMhpZHIFULEd\�U�GXKfULEHGX^=x GX^LS ORU`GtU`EHG„x|h&ILKfULKMhpZRI=h�j5KMWRGXZnU`Kfu \&ak\�ULhpSTI,hp^=KMZ �&GX^_U=U`ERGXKM^=x h$�

ILKVU`KfhpZHI,U`EH^_hpOHspE ULEHG‹uXGJZnU`^LG.h�j S \&I_I � •�DFEHG.ZgOHS‹Q GX^�h�j x|GJ^LS‹ORU`\�U`KfhpZ-� KMZ �pGJ^LILKfhpZ�KfILhpS�GX^_I

KMI ��� ƒ �
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bdhp^ˆG �H\�STxHafG KMZ \�•cGJZHZd\&^_W-�•‚&hpZRGXIYuXafOHI_ULGX^Œh&j † xd\&^•U`KMuJaMGJI

�

•k‚ � ����K • G�• \ uXafOHI_ULGX^Œh&j †

xd\&^•U`KfuXaMGJI„KfZnU`GX^L\&uJULKMZHs(U`EH^_hpOHspE"\�•€GJZHZd\&^_W-�•‚&h&ZHGXI‹x h&ULGXZnU`KM\&awU`EHGJ^LGŒ\&^_G�* afhPuX\&a STKfZHKMST\ �

EHh%Š<G �pGJ^3U`ERG„ZgOHS‹Q GX^,h&j]x|GJ^LS‹OPU \�ULKMhpZd\�a KMI_hpSTGJ^LI,h&j U`EHGJILG S�KMZRKMST\ ^`\&ZRspGXI,jo^LhpS
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U`ERGTS�hpI_UtI•yvSTS�GJUL^LKMuX\&awspGJhpSTG U`^•y U`h

�

…+*n…ˆjohp^ ULEHGTafG \&I•UCI_yvSTS�GJUL^LKfu \&a �

2

† � •��=h&U`G.ULEd\�U

GXZH\&ZnU`KMh&STGJ^LI,\&^_GCuJhpOHZnU`GJW(Š,KVU`EHKfZŒU`EHGtILG U`I=h&j x|GJ^LS‹ORU`\�U`KfhpZ-� KMZ �pGJ^LILKfhpZŒKMI_hpS�GX^LIJ•

DFEHGX^_G‰KMI�EHh%Š<G �&GX^CZHhŒspGXZRGX^`\�a5^LOHafG‹WHG edZHKMZRsŒEHh%Š ULEHG.ZgOHS‹Q GX^ h&j‡I_U`\�U`KfhpZd\&^•y�x hpKfZgULI

hpZ.U`ERG,[ �‡N.ILuX\&aMGJI Š,KVU`E.U`ERGFZvORS‹Q|GJ^ h&j \�U`hpS�I5KMZ‹ULEHG,I_yvI_ULGXS(• �ih&ULE‰GXS�xHKM^_KMu \�aRWd\�U`\ �

2

3$�

\&ZHW ILKMS�xHafG�ULEHGXhp^_KMGJI �

2

(�� * ���<KfZHWHKfu \�ULGˆ\&Z G �Px|hpZRGXZnU`KM\&a<KfZHuX^_G \&I_G

�

\�I‹\AjoOHZRuJU`KfhpZ h&jFULEHG

ZgOHS‹Q GX^ h&ji\�ULhpSTI�� �.�3KfZ U`EHG.ZgOHS Q|GJ^Ch�j<S�KMZRKMST\
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KfIq\ I•yvI_U`GJS1WHGJx|GJZHWHGJZgU=uJhpZHI_U`\&ZnU •‡NPKfSTKfa}\&^w^_GXI_OHafULIqEd\��pG Q GXGJZŒhpQRU \�KMZHGJW johp^<ULEHG

ZgOHS‹Q GX^,h&jkU`^L\&ZHILKVU`KfhpZŒI_U`\�U`GJI
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s&^Lh%Š,I,aMKMZRG \&^_afy‰Š,KfULEŒKMZHuJ^LG \�ILKMZRs � •

� �vKMWHGJZHuXG(johp^‹U`EHKfI‰Ed\&I�Q|GJGXZ�h&QHILGJ^ �pGJW�johp^.ILST\&afa,•€GJZHZd\&^_W-�•‚&h&ZHGXI�uXafOHI_ULGX^LIJ•�D \&QHafG �p• �

ILERh Š,IŒULEHG ZgOHS‹Q GX^ˆh�j„WRK �|GX^LGJZnUŒI_U`\�U`KfhpZd\&^•y�x hpKMZnU I_U`^_OHuJULOH^LGJIYh&jC\ spK �&GXZ�KfZHWHG���z.johp^

•cGXZHZH\&^LW-�8‚&hpZHGJI=uJaMOHI•U`GJ^LI=h&j�* � �
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\�U`hpS�I � *nƒ � •

�=OHS‹Q GX^,h&j
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~ihpS‹QHKfZHKMZRs‹U`EHGtGXmgOd\�U`KMh&ZYjoh&^qU`EHGtZgOHS‹Q GX^,h&j]x|GJ^LS‹ORU`\�U`KfhpZd\&a|KMI_hpSTGJ^LIqŠ,KVU`EŒU`EHGtGJI_U`K �

ST\�U`G‹johp^�U`EHG‰ZgOHS‹Q GX^th&j<aMhvu \&a STKfZHKMS OHS I_U`^_OHuJULOH^LGJI
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DFEHG�ed^_I_UFŠ<hp^ � hpZˆjohp^_S \&afafy.WRGXILuJ^LKfQHKMZHs‹ULEHG3ULhpx|h&aMhpspKfu \&a ^_GXa}\�U`KMh&ZHILEHKfxHI‡Q|G U{ŠiGJGXZ(I_U \�U`KMh&Z-�

\&^•y x hpKMZnU`I3hpZ U`EHG‰[ �‡N�Šq\�ItULEHG‹Š<hp^ � Qgy��tORZ �‰\&ZHW �iGJ^L^•y�hpZ�S�hpZHh&ULhpZHKMu„ILGJmvORGXZHuJGXIX•

DFEHGJILGt\&^_G3ILGJmgOHGXZHuJGXI,h&jcafhPuX\&a STKfZHKMST\t\&ZHW ULEHGXKf^<uJhpZHZHGJuJULKMZHs UL^`\&ZRILKfULKMhpZTI_U`\�U`GJIiKMZTŠ,EHKMu E

U`ERG x|h&ULGXZnU`KM\&a GJZHGX^_s&yY\�UqILOHQHI_GXmgOHGJZgU3STKfZHKMST\„S�hpZHh�U`hpZHKfu \&afafy.WRGXuX^_G \&I_GXI � *

2

� * *+� • �AhpZRh$�

U`h&ZHKMu‹I_GXmgOHGJZHuXGJI u \�Z�Q|G.sp^_hpOHx GXW+KMZnULhŒILGJULI Š,EHKMu E+uXh&Z �&GX^_spG.U`hY\Œxd\&^•U`KMuJOHa}\�^�S�KMZHKfS‹OHS

\&ZHW ILOHu E�I_GJU`I‹\&^LG � ZHh%Š,Z"\&I Qd\�ILKMZRIX•




Z G �H\�STxHafGTh�j,\AQd\�ILKMZ KMICILEHh%Š,Z�KMZ edspOH^_G �p• *

Š,EHGJ^LGq\,uXafOHI_ULGX^kh&j � (�\&^_sphpZC\�ULhpSTIcŠi\&IkSThvWHGXafaMGJW„\�I]\=•k‚ ���]uXafOHI_ULGX^J•]DFEHG‡Qd\&^_^LKMGJ^€EHGXKfspEnU`I

\&^_G U{yvxHKMuX\&aMaVyAaM\&^Ls&G uXh&STxd\�^LGXW ULhˆU`EHG.I_OHuXuJGXI_ILK �&GTu EH\&ZHspG.KfZ x|h�U`GXZnULK}\&a GXZHGJ^Ls&y+�cEHh%ŠiG��pGX^

U`ERKMIiKfI<ZRh&UF\&aVŠq\ yvIiULEHG�u \�ILG&•wDFERG \&^Ls&hpZˆuXafOHI_ULGX^<SThpZRh&U`hpZRKMu=ILGXmgOHGJZHuXGJI=\&^LG�WHGXI_uX^LKfQ|GJWY\&I

Q GXKMZRs�I`\ ŠFU`hvh&ULE-�{afK
�

G<Š,EHKMafGiS�hpZHh&ULhpZHKMu‡ILGJmgOHGXZHuJGXI‡johp^5\
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��~ia'� �
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uXafOHI_ULGX^ \&^_GqWHGXI_uX^_KMQ GXW�\&I

Q GXKMZRs‹I_U`\&KM^_u \&I_G#�{afK
�

G3KMZŒxR^Lh&edafG%��� ƒ � •wDFEHKMIiKMIqOHI_GJjoOHa KMZˆEHGJaMxHKfZHs ULh.KMWHGJZgULKfj y�sphvhPW uXaMORI_U`GJ^LI

Š,EHKfu Eˆ^`\&xRKMWHaVy‰ILGXG
�

I_hpSTG�aMhvu \&adS�KMZRKMS‹OHS �nEHh%Š<G �pGJ^FSTh&ZHh&U`h&ZHKMu=ILGJmvORGXZHuJGXI=\&^LG�ZHh&U �pGX^•y

OHI_GJjoOHacjohp^qULEHGtI_U`ORWRyŒh&j spaMh&Qd\&a xH^_hpx GX^_ULKMGJIFh&j ULEHGC[ �<N •




ZHh�U`EHGJ^q^LGJa}\�ULGXWˆuJhpZHuXGJxRU,KMI‡U`Ed\�Uqh&jk\‹Qd\�ILKMZ h&jk\�ULUL^`\&u U`KfhpZ�� * *+�|hp^quX\�U`u EHS�GXZnUF^_GXspKfhpZ

� *

�

��Š,EHKfu E�\�^LG U`GJ^LS�IYOHILGJW ULh*WRGXILuJ^LKfQ|G+U`EHG�^_GXspKfhpZ h&j„uXhpZReHspOH^`\�U`KMh&Zd\&a3I_xd\&uJG Š,EHGJ^LG

U`ERGˆI_ULGXGXx GXI•U.WHGJILuXGJZnUTxH\�U`EnŠi\%yvI.uJhpZ �pGX^_spGˆU`h \�xd\&^•U`KMuJOHa}\�^CS�KMZRKMS‹OHS(•




Z"\�afU`GJ^LZd\�U`K �&G

WHGJILuX^_KMxRULKMhpZ�h&j Qd\�ILKMZRITh&j \�ULUL^`\&u U`KMh&Z*Ši\&I s&K �pGJZ�Qny�NvU`KfaMaMKfZHspGJ^.\&ZHW � GJQ|GJ^TŠ,EHGJZ�U`EHG y

uXh&KMZHGJW�ULEHG=ULGX^_S KMZHEHGJ^LGJZgU<I_UL^LOHu U`OH^_GXI �

2

($�djoh&^‡afhPuX\&aHS�KMZHKfS \�h&QRU \&KfZHGXW�Qny‰mgOHGXZHu ERKMZHs ULEHG

�
KMZHG U`Kfu GXZHGJ^Ls&yŒŠ,EHKfaMG�IL\&S�xHaMKfZHs.OHILKfZHs‰STh&aMGXuJOHa}\�^iWRyvZd\&S�KMuJIFU`^`\ 
_GXuJULhp^LKfGXIJ•
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SThp^_G,spaMhpQH\&ad^LGJxH^LGJILGXZnU`\�U`KfhpZˆh&j|U`EHG=U`hpx hpaMh&s&y‹h&j U`EHG�[ �<N‰Šq\&I<WHG �vKfILGXW Qgy �iGJu
�

GJ^F\&ZHW

�t\&^LxRaMOHI�Š,EHh(OHI_GXW	\Ys&^`\&xHE�ULEHGXhp^_GJULKMu \�a \&xHxH^_hn\&u E�U`h(^LGJxH^LGJILGXZnUCU`EHG‰S‹ORafU`KfWHKMS�GXZRILKMh&Zd\&a

uXh&ZHZHGXu U`K �PKVU{y h�jFU`EHGˆS�KMZRKMST\(\�ZHW U`^L\&ZHILKVU`KfhpZ x hpKMZnULI‹\&I.\Asp^`\&xRE �]Š,EHKfu E"ULEHGJy	u \�aMaMGJW \

WHKfILuXh&ZHZHGXu U`K �PKVU{y s&^`\&xHE�� *g†/� •5DFERG�ed^LI•U,\&xHxHafKMuX\�U`KfhpZ�Ši\&IiULh U`ERG3U`G U`^`\�x|GJxRU`KfWHG�KMI_hpQHORU{yv^•yPa �

�

\�a}\ � � � � 7 � STG U`Enyva

�

z




�.�TQH\&ILGJW h&Z�\ WH\�U \&QH\&ILG�h&jCS�KMZHKfS \�Š,EHKfu E�Ed\�W \&aM^_G \&WRy�Q GXGXZ

uXh&ZHI_UL^LOHu U`GXW Qgy ~ �JGX^LS�KMZRI
�

Ki\�ZHW �wafQ|GJ^�� *13$� •ˆz{Z	ULEHG�WHKMI_uXhpZHZRGXuJULK �vKfU{y+s&^`\&xHE \&xHxH^_hn\&u E

U`ERG h&^LWHKfZd\�U`G�WRGJedZHGJIAULEHG+GXZHGJ^Ls&y �„•




U \�Zgy�spK �&GXZ GXZHGJ^Ls&y � ULEHG+STKfZHKMST\ uX\&Z�Q G

xHORU„KMZnULh�WHKfI 
_hpKfZgUCI_GJU`I
�

ZHh%Š,Z"\&I„I_OHx GX^LQH\&ILKfZHI I_OHu E U`Ed\�U‹\&afawSTGJS‹Q GX^LICh&j,\(xd\&^•U`KMuJOHa}\�^

ILORx|GJ^LQd\&I_KMZ�I_GJUt\&^_G‹\&uJuXGJILILKfQHaMG„jo^LhpS G \�u E�h&U`EHGJ^3U`ER^LhpOHs&E�\&ZnyAUL^`\&ZRILKfULKMhpZAI_U`\�U`G Š,KVU`EHh&ORU

Ed\��vKMZHs U`h G �PuXGXGJW�U`EHGAGXZHGJ^Ls&y �„•�DFERGX^LG johp^LG�Kfj3ULEHG EHKfspEHGJI_U�U`^`\�ZHILKVU`KMh&Z�I•U \�ULG�hpZ�ULEHG

aMh%Š<GXI•U3GJZHGX^_s&yYxd\�ULEgŠi\ y(uXhpZHZRGXuJULKMZHs‰U{Š<h S�KMZHKfS \ G �PuXGXGJWHI � ULEHGXZ(U`EHG U{Š<h S�KMZHKfS \‹\�^LG

KMZ„WHK �|GX^_GXZnU ILGJULIX• � ERGXZ ��aMKfGXI€Q|GJaMh%Š�U`ERGiILGJuXhpZRW.aMh%ŠiGJI_U]STKfZHKMS‹ORS � ULEHGihpZRafytILORx|GJ^LQd\&I_KMZ

^LGJS \�KMZHKfZHs.WHGJeHZHGXI,U`EHGCspafhpQd\&a|STKfZHKMS‹ORSA•




I � KMIFKMZRuX^LGX\&ILGJW�S�hp^LG I_OHx GX^LQH\&ILKfZHI3\�xHx|GX\&^

ƒ *
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\&ZHW WHKfI`\&xRx|GX\&^(\&sn\&KfZ \&IˆU`EHG+GJZHGX^_s&y Qd\&^_^LKMGJ^ˆILGJxd\&^L\�U`KfZHs�U`EHGJS KMIŒG �RuJGXGJWHGXW • z{Z ULEHG

aMKfSTKVU ��� � U`ERGX^LG(\&sp\&KMZ KfI‹hpZHaVy h&ZHGŒILOHx GX^_Qd\&I_KMZ"uXhpZnU`\&KMZHKfZHs�\&afaiafhPuX\&a<S�KMZRKMST\R•




WHKfILuXh&ZHZHGXu U`K �PKVU{y�sp^L\&xHE johp^(\"uJaMOHI•U`GJ^Ah&j �

2

\�U`h&STIŒKfZgULGX^L\&uJULKMZHs �vK}\"\*•€GJZHZd\&^_W-�•‚&h&ZHGXI

x h&U`GJZgULK}\&a KMIFspK �pGXZ(KMZˆeHspOH^LG �p•

�

•

~ihpZHI•U`^LORuJU`KfZHs \=WHKMI_uXhpZHZRGXuJULK �vKfU{yts&^`\&xHE„ed^LI•U]KfZ �&hpa �&GXI5QROHKMafWHKMZHs=\=Wd\�U \�Qd\&ILG<h&jHS�KMZRKMST\

\&ZHW+U`^L\&ZHI_KfU`KfhpZ�x hpKMZnU`IJ•‰DFEHGXZ \YI_OHx GX^LQH\&ILKfZ \&ZH\&afyvILKfItKMI x GX^_joh&^LS�GXW \�UCWHKMI_uX^_GJU`G‰GJZHGX^_s&y

aMG��pGJaMI��5\&ZHW GX\&u E�ILORx|GJ^LQd\&I_KMZ KfI„^_GXxH^_GXI_GXZnU`GJW�Qny	\�x hpKMZnUChpZ�\(EHhp^LK��XhpZnU`\&ai\ �RKfI \�U„ULEd\�U

xd\&^•U`KfuXOHaM\&^cGXZHGJ^Ls&y&•��‡\&^•yvKMZHs,U`EHG‡jo^LGJmvORGXZHu y h&jRGXZHGJ^LspKfGXI \�UkŠ,EHKMu ECU`EHG‡ILOHx GX^_Qd\&I_KMZ.\&ZH\&afyvILKfI

KMI�x|GJ^_johp^_STGJW�Š,KMafa]\ � GJuJU�ULEHG‹uXhp\&^LI_G#�{s&^`\&KfZHKMZHs�h&j U`ERG‹WHKMI_uXhpZRZHGXu U`K �vKVU{y�sp^L\&xHE •3z ji\Ta}\&^_spG

sn\&x�� �#KfIFOHILGJW(ULEHG sp^L\&xHEŒŠ,KMafa aMhvhpI_G�S‹OHu EYh&jkU`EHG�ULhpx hpaMhps&KMu \�a KfZRjohp^_S \�ULKMhpZTaMGX\&WHKMZRs U`h

\.STh&^LG uXhp\&^LI_G#�{s&^`\&KfZHGXWY^LGJxH^LGJILGJZgU`\�U`KfhpZ(h&j]ULEHGta}\&ZHWRILu \�x|G�•

DFEHGX^_G \�^LG U`EH^_GXGtuXh&STS�hpZŒWHKfILuXh&ZHZHGXu U`K �PKVU{yŒsp^L\&xHEYSTh�U`KfjoI<Š,EHKMu EA\&^LGt^_GXuXh&spZHKMIL\&QHafG KMZ

ST\&Zny h&j U`ERG.WHKMI_uXhpZHZRGXuJULK �vKfU{y�sp^`\�xHEHI ^LGJx|h&^_U`GJW+KMZ U`ERG.aMKfULGX^L\�U`OH^_G&•




afa ULEH^LGJGT\�^LG‹uX\&aMafGXW

\�j ULGX^ˆU`^_GXGJIYŠ,ERKMu E KMILZ&1 UŒI_OH^LxR^LKMI_KMZHs"spK �pGJZ ULEHGXKf^ŒI_UL^LOHu U`OH^_G&• NPu EHGJS \�U`KMu�G �R\&STxRaMGXIY\�^LG

spK �pGXZ�KMZAeHspOH^LG �p•62 \&afhpZHs‰Š,KfU`EAU`EHG � WHKfSTGJZHILKfhpZd\&acx h&U`GJZnU`K}\�akGJZHGX^_s&yAILOH^•j \&uXG ULEd\�U�G \&u E

sp^L\&xHE�^_GXxH^_GXILGJZnU`IX• DFEHG�xd\&aMS)UL^LGXG

�

ILERh Š,Z�KfZ�edspOR^LG��p•62

�

\ � �.KMI�U{yPxRKMu \�a�h&jC\	I_yvI_ULGXS

Š,EHKfu E KfI3sphvhvW�\�U�edZRWHKMZHsŒKVU`I�s&aMhpQd\�a S�KMZHKfS‹OHS I_KMZHuJG U`EHG.QH\&^L^_KMGX^_I3U`hŒQ G‹h �pGJ^LuJhpSTG‰\�^LG

^LGJa}\�ULK �&GXafy3ILST\&aMa�Š,EHGXZ‹uJhpS�xd\&^LGJWCULh=ULEHG�� ��Q GJU{Š<GXGJZ U`EHG‡EHKfspEHGXI•U5\�ZHW„afh%ŠiGJI_U STKfZHKMS‹ORSA•

DFEHKfI KMI \&afILhˆULEHG‹U{yvx|G‰h&j<[ �‡N�ULEd\�UtKMI3aMK
�

GXaVyAULhŒxH^LhvWHOHuJGT\ jo^_GXG.GJZHGX^_s&y�ILOR^_j \&uJG‰Š,KVU`E+\

ILKfZHspafG ŠiGJaMawWHG edZHGJW jo^_GXG‰GXZHGJ^Ls&y+S�KMZRKMS‹OHS(•Cb]KMs&OH^LG��&• 2

�

Q �3ILERh Š,I„\ˆŠ,KMafaMh%Š U`^LGJG.Š,EHKMu E

KMZ �&hpa �&GXIqEHKfspEHGJ^iQd\&^_^LKfGX^LI‡Š,EHKMu EŒuX\&ZŒG \�ILKMaVy‰johp^LS
�

KMZHG U`Kfu�U`^L\&xHIqWRGXx GXZHWHKfZHs.hpZ ULEHG�KfZHKfULK}\&a
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uXh&ZRedspOH^L\�U`KfhpZ • 7=h%ŠiG��pGX^‹ULEHGX^_G KfICI•U`KfaMa \AI_KMZHs&aMG‰uXafG \&^CspaMh&Qd\&awS�KMZHKfS‹OHS(•




UCU`EHGTh&U`ERGX^

G��vUL^LGXS�GAULh ULEHG�xH\&aMS UL^LGJG�KMI.ULEHG�Qd\�Zgyp\&Z�UL^LGXG

�

eHspOH^LG �p•62

�

u � �‹Š,EHKMu E�Ed\&I ST\&Zny"aMh%Š

afyvKfZHs S�KMZHKfS \ \&ZHW�U`ERG�Qd\&^L^_KMGJ^ˆEHGXKfspEnU`Iˆj \&^ G��PuXGJGXW�ULEd\�UŒh�jCULEHG�WHK � GJ^LGXZRuXGXIYQ GJU{Š<GXGJZ

U`ERG S�KMZHKfS \R• �AhpI•U�^LGX\&aka}\&ZHWRILu \�x|GJI�Š,KMafa€Q|G„\ uXh&S‹QHKMZH\�U`KfhpZYh&j5U`ERG‹\&Q h �pG ULEH^LGJG„Š,KfULE \

uXh&STS�hpZ‹G �H\�STxHafGiQ GXKfZHs�U`Ed\�Uwh&j|\ [ �<N Š,KVU`E‹S‹ORafU`KfxHaMG‡xd\&afS UL^LGJGiU`hpx hpafhpspKMGJI KfZ.WHK �|GX^_GXZnU

^LGJspKMh&ZHI h&j‡uXhpZPedspOH^L\�U`KfhpZd\&a5I_xd\&uJG&•.D yPxRKMu \�aMafy�ILOHu E a}\�ZHWHILuX\&x GXItu \&Z Ed\��pG‰WHK � GJ^LGJZgUtjo^_GXG

GXZRGX^Ls&KMGXI=\&I_ILhvuXKM\�U`GJWYŠ,KVU`EYU`EHGJILGtWHK � GJ^LGXZnU=^LGJspKMh&ZHIFh&j uXhpZReHspOH^`\�U`KMh&Zd\&a I_xd\&uXG�•

�iGXu
�

GX^Œ\�ZHW �t\&^LxRaMOHI�\&afILh xH^LGJILGXZnULGXW�WHKfILuXh&ZHZHGXu U`K �PKVU{y*sp^`\&xREHI�Š,ERGX^LG(U`EHGAhp^LWRKMZd\�ULG

KMI�ULGXS�x|GJ^`\�ULOH^LG

�

KMZ
 	�

�%� *n† � •‰DFEHG.ULhpx|h&aMhpspKfu \&a]\&Zd\&aVyvILKMI EH\&IC\&aMI_hŒQ|GJGXZ uX\&^L^_KMGJW h&ORUCKMZ

U`GJ^LS�I h&j jo^_GXG=GXZHGJ^LspKfGXI��vOHI_KMZHs„\&xHxH^_h��RKfS \�U`KMh&ZHI5U`htU`EHG=WHGJZHILKVU`KMGJI h&j I•U \�ULGXI<joh&^‡uX\&aMuJOHa}\�U`KMZRs

U`ERGCxH\&^_ULKfU`KfhpZ joOHZRuJU`KfhpZYh&j5GX\&u E(STKfZHKMS‹ORS �

�

…��

�

ƒ � •
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DFEHG=KMS�x|h&^_U \�ZHuXGFh&j U`ERG�^_hpaMGFh&j I_U`\�U`KfhpZd\&^•y‹x hpKMZnU`I KfZTGJZHGX^_s&y‰a}\&ZRWHILuX\&x|GFULEHGXhp^•y‰Ed\&I Q GXGXZ

ST\&WHGYuXafG \&^.Qny"ZHh%Š QHOPUTafKfU_U`aMG Ed\&I‰Q|GJGXZ�I`\&KfW�\�Q|hpOPUTERh Š1U`h KMWHGJZgULKfj y \&ZHW*u \�U`\&aMhps&OHG

U`ERGXILG‰x hpKMZnULIX• NPOH^ �&GJyvKMZRsYULEHG‰[ �‡N�KfI�uXh&STS�hpZHaVyAWRGXILuJ^LKfQ|GJW	\�I spGXhpS�GJUL^_y�hpxRU`KfSTKfI`\�ULKMhpZ

\&ZHW(OHI_Od\&aMaVy KfZ �phpa �pGXI,U`ERGtjoh&aMaMh%Š,KfZHs !

ƒ 2
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�p•,z{WHGJZnU`Kfj yvKfZHs‰aMhvu \&a|STKfZHKMST\„hpZYU`ERG„[ �‡N|•

ƒP•,z{WHGJZnU`Kfj yvKfZHs UL^`\&ZRILKfULKMhpZ"I•U \�ULGXI�uXhpZHZRGXuJULKMZHs U`EHG(S�KMZHKfS \ \�I�Š<GXafa�\�ITEHKfspEHGJ^�KfZHWHG �

IL\&WHWHafGXIX•

2

•=b]KfZHWHKfZHs U`ERGCs&aMhpQd\�a STKfZHKMS OHSA•
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��\&Zny WHK �|GX^_GXZnU‰\&afsphp^LKVU`EHS�IC\&^LGˆ\ ��\&Kfa}\&QRaMG.johp^ edZRWHKMZHsAU`EHGˆafhPuX\&a‡STKfZHKMST\ � \&ZHW�KMZRuXaMORWHG

S�GJU`ERhPWHIwQH\&ILGJW hpZ‰ed^LI•U<\&ZHW�ILGXuJhpZHWTWHGX^_K ��\�U`K �pGFKfZRjohp^LST\�ULKMhpZ‹I_OHu Eˆ\�I �=GJŠFULhpZ 1 I<S�GJULEHhPW •

�3U`EHGJ^LI�OHILG 
_ORI_U3eH^LI_U3WHGX^_K ��\�ULK �pGCKMZPjohp^LST\�U`KfhpZYILKfZHuXG„G ��\&aMOH\�U`KfZHs \�ZHW�KfZ �&GX^•U`KMZRs U`EHG 7�GJI �

ILKM\&ZŒu \�ZAQ G �pGJ^_yYG��Px GXZHI_K �&G„Q h&U`EYKfZˆU`GX^_STIFh�j ULKMS�G�\&ZHW(S�GXS�hp^_yT^LGJmvORKM^LGJSTGJZnU`IX• �3U`ERGX^

S�GJU`ERhPWHI I_KMS�xHafy„OHILG,joOHZHu U`KfhpZTG���\&aMOd\�U`KMh&ZHI]Š,KfULEHhpORU<\&Zny‰WHGJ^LK �&\�U`K �&GFKMZRjoh&^LST\�U`KfhpZ • �AGJULE-�

hvWHI U`Ed\�U„OHI_G \&Z \&xHxH^_h��RKfS \�U`KMh&Z�h&jiULEHGTKfZ �pGX^_ILG 7�GXI_ILKM\&Z \&^_G
�

ZRh Š,Z \&I„mgOd\�ILK � ��G ŠFU`hpZ
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*+�P\&ZHW‰\�x hpxHORa}\&^ hpZHGijohp^ a}\&^_spGiI•yvI_U`GJSTIwKfI ULEHGFaMKfSTKVU`GXWtS�GXS�hp^_y �i^_h%yPWRGXZ-�

b]afGJU`u ERGX^ � �th&aMWRj \&^_Q-�•NvEd\&ZHZHh<STG U`EHhvWth&j-��hvuXGJWd\&a
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2p…$� •kDFERG<• �qb �CN3STG U`EHhvW

\&xHxR^Lh��PKMST\�U`GJITU`ERG�KMZ �pGJ^LILG 7=GXI_ILK}\�Z ORILKMZRs sp^`\�WHKMGJZgUˆKMZRjohp^_S \�U`KMh&Z"jo^_hpS \ xH^LGJILx GXuXKVedGXW

ZgOHS‹Q GX^�h&j�xR^LG �vKfhpOHI�I_U`GJxHIX•




Z�KfSTx hp^•U \&ZnU�\&W ��\&ZnU`\&spGYKMI‰U`Ed\�UTI•U`hp^L\&spGY^LGJmgOHKM^_GXS�GXZnU`I

ILuX\&aMG�\&I #

�

� � �wKMZHI•U`GX\&WTh�j #

�

�

�

�w\&I<KMIwU`EHG=u \�ILG�Š,KVU`E�uXhpZ �&GXZnU`KfhpZd\&a ��G ŠFU`hpZ 1 IqS�GJULEHhPW •

~ihpZ

_ORsn\�U`Gtsp^L\&WHKfGXZnU,STG U`EHhvWHIFEd\��&G \&afILh‰Q GXGXZ(OHI_GXW � 2 � � 2pƒ � •
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b]KfZHWHKMZRs‹U`^`\�ZHILKVU`KMh&ZˆI_U`\�U`GJI�KfIFSThp^_G WHK ��uJOHafUFI_KMZHuJGtKfU,KMI,\.ST\ �PKMS�KMIL\�U`KfhpZ xH^_hpQHafGXS1KfZYhpZHG

WHKf^LGXu U`KfhpZAŠ,EHKfaMGCQ|GJKMZHsˆ\ STKfZHKMS�KMIL\�U`KfhpZˆKfZ \&afa h&ULEHGX^_IX•�DFEHG.ILGX\&^Lu E johp^=U`^L\&ZHILKVU`KfhpZAI•U \�ULGXI

OHI_Od\&aMaVy�Q GXspKfZHICŠ,KVU`E \(Wd\�U \&Qd\�ILG uJhpZnU \&KfZHKMZRsA\(I`\&S�xHafG�h�jFSTKfZHKMST\ hpZ U`EHG [ �<N+Š,EHKMu E

KMI<U`EHGJZ(G �vU`GXZRWHGXWAQgy KMWHGJZnU`Kfj yvKfZHs‹uXh&ZHZHGXu U`KfZHs.U`^`\�ZHILKVU`KMh&ZˆI_U`\�U`GJI�\�ZHWŒxd\�ULEgŠi\ yvI�^_GXILORafU`KfZHs

KMZ+\�Z	G �PULGXZHI_KMhpZ h&j‡U`EHG.WH\�U \&QH\&ILG‰h&j<STKfZHKMST\ \�ICxH\�U`EnŠi\%yvICaMGX\&WHKMZRsˆU`hŒjoOH^_ULEHGX^ S�KMZRKMST\

\&^_GTKfWHGXZnU`KVedGXW •




ZgOHS‹Q GX^Ch&j,\�aMsphp^_KfULEHSTI�johp^tKMWHGJZgULKfj yvKMZRs(UL^`\&ZHI_KfULKMhpZ+I_U`\�U`GJI Ed\��&G Q GXGXZ

xH^_hpx|h&ILGXWT\&ZHW‰U`ERGXILG=\&^_G,uXhpS�STh&ZHafy„u \�ULGXsph&^LKMI_GXW�\&I Q GXKMZRsCGJKfULEHGX^wI_KMZHspafGqGXZRWHGXWThp^wWHhpOHQRaMG

GXZRWHGXW�� � ƒ/� •
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NPKfZHspaMGCGXZRWHGXW+\&afsphp^_KfU`ERSTI,S�h �&G jo^Lh&S�\TILKMZRspaMGCI_U`\&^_ULKMZHsTSTKfZHKMS‹ORS KMZ�\TspK �&GXZ WHKf^LGJuJU`KfhpZ

U`h%Ši\&^LW‹\�U`^L\&ZHILKVU`KfhpZ„I•U \�ULG&• �AhpI_U5ILKMZRspaMG GXZRWHGXW.S�GJULEHhPWRI5\&^_G ��\&^LKM\&ZnU`IkhpZ ULEHGiGJKMspGJZ �&GXu U`hp^

johpafaMh%Š,KMZHs„\&xHxR^Lhn\&u E •




IiU`ERG�Zd\&S�G�ILORspspGXI•U`IFGJKMspGJZ �&GXu U`hp^qjohpafaMh%Š,KMZRs OHI_GXI,\&ZŒGJKMspGJZ �&GXu U`hp^

WHGJuXhpS�x|h&ILKfULKMhpZŒh�j]U`ERG�7=GXI_ILK}\�ZAST\�U`^_K �Œ\�U,U`EHGtI_U`\&^_ULKMZHs‰S�KMZHKfS‹OHS U`h‰WHG U`GX^_STKfZHG U`EHGtWHK �

^LGJuJULKMhpZ.Š,KfULE.U`EHG,EHKfspEHGXI•U‡xH^LhpQH\&QHKMafKfU{yCh&j|aMGX\&WHKMZRs�U`h„\ UL^`\&ZRILKfULKMhpZ.I•U \�ULG&• NvKMZHuJG=KfZHWHK �PKfWHOd\&a

S�hpaMGJuXOHafGXI,\&ZHWYI•yPI•U`GJSTI=Š,KfU`EYx GX^_KMhvWHKMu�Q hpOHZRWd\&^_yˆuXhpZHWRKfU`KfhpZHIFuJhpZnU \&KfZYULEH^LGJG �JGX^_hTGJKMspGJZ-�

��\&aMORGXI��]KMZ �pGJ^_U`KfZHs U`ERG 7�GJILILKM\&Z johp^CU`EHG �=GJŠFULhpZ�I_ULGXx"KMI„S \&WRG KMS�x hpILI_KMQHafG&•




ILEHKVj U`KfZHs

xH^_hPuJGXWHOH^_Gˆu \�Z Q|GTOHILGJW U`hAS \
�

G U`ERG �XGJ^Lh GJKMspGJZ �pGXu U`hp^ ZHhpZ-� �XGX^_h�\&ZHW STh �pGJI‹KMZ U`EHGJILG

WHKf^LGXu U`KfhpZHI u \�Z	Q G.KMspZRhp^LGJW � 2

2

� •‰D‡yvxHKfu \&afafy(U`EHG‰spGJhpS�GJU`^•y�hpxRULKMS�KMIL\�U`KfhpZ�KfI u \&^_^LKMGJW+hpORU

KMZ \�uXhvhp^_WHKMZd\�U`G�I_yvI_ULGXS Š,ERKMu E�OHI_GXI ULEHG 7�GJILI_K}\&Z�GJKMspGJZ �&GXu U`hp^_I.\&I.\(Qd\&ILKfIX•Az{Z�ILOHu E"\

Qd\&I_KMI U`^L\&ZHI_joh&^LST\�U`KfhpZ.U`EHG=x|h&KMZnU

=

KMIwUL^`\&ZHI•johp^LS�GXW�U`htU`EHG�x|h&KMZnU
�

•




��G ŠFU`hpZTI_U`GJx
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I_GXG

\&xHx GXZRWHK � ��• ƒ �iKfZŒU`EHGtWHKf^LGXu U`KfhpZ

�

KMZYILORu E \‰uXhvhp^LWHKfZd\�ULG�I_yvI_ULGXS KMI
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Š,EHGJ^LG �

 

KfI.U`EHG(sp^`\�WHKMGJZgUT\&ZRW � �

 

KfI.U`EHG(GXKfspGXZ ��\&aMORG(KfZ*ULEHG(WHKM^_GXuJULKMhpZ

�

• �Ah �vKMZHs	KMZ

WHKf^LGXu U`KfhpZHI Š,KVU`E �
�

 ��

…�aMGX\&WHI‹ULh	\�^_GXWHOHu U`KfhpZ"KMZ"GXZHGJ^Ls&y Š,EHKMafGˆSTh �vKMZRs�KMZ"WHKM^_GXu U`KMh&ZHI

Š,KfULE0�
�

 ��

…TaMGX\&WHI,U`hT\&Z�KfZHuX^_G \&I_G„KfZAGJZHGX^_s&yp•,bdhp^,aM\&^LspGtI•yPI•U`GJSTI

�

uXh&ZgU`\&KMZRKMZHs‰EgOHZHWH^_GXWHI

hp^ ULEHhpOHIL\&ZHWHIŒh�jC\�U`hpS�I �‰u \&afuXOHaM\�U`KfZHs	ULEHG 7=GXILI_K}\&Z \&ZRW�KMZHWHGJGXW�WHKM\&sphpZH\&aMKfILKMZRs KVUˆST\ y

Q GXuXh&STG<xH^LhpERKMQHKVU`K �&GXaVytG��Px|GJZHILK �pG�•wz jdjohp^LST\�U`KfhpZCh&jdU`EHG 7�GXI_ILKM\&Z‹KMI x|h&ILILKfQHaMG‡U`EHGJZ.KfULGX^`\�U`K �&G

ƒ 3
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U`GJu EHZHKfmvORGXI‰u \&Z"Q GŒOHILGJW�U`h�KMWRGXZnU`KVj y	ULEHGŒGXKfspGXZ �pGJuJULhp^LI.Š,KfULE U`EHGŒI_S \�aMaMGJI_U‹\&ZHW"a}\&^_spGXI•U

ZHhpZ��XGX^_hˆGXKfspGXZ ��\&afOHGXIJ•




EnyvQH^LKfW GXKfspGXZ �&GXuJULhp^ � johpaMafh%Š,KMZHs.Š,KfULE�S�KMZHKfSTKfI`\�ULKMhpZTILu EHGJSTG u \&Z

Q G	\�xHxHaMKfGXW KMZ�Š,EHKfu E�\"S \ �RKfSTKfI`\�ULKMhpZ�KMIŒuX\&^L^_KMGXW hpORUA\&afhpZHs�U`ERG WRKM^LGJuJULKMhpZ�Š,KfULE ULEHG

ILST\&afaMGXI•UcZHhpZ � �XGJ^Lh,GXKfspGXZ ��\&afOHG5Š,EHKMafI_UcS�KMZRKMS�KMI`\�U`KMh&Z�KfIcu \&^_^LKMGJWthpORU€KMZ ULEHGwh&U`ERGX^€WHKM^_GXu U`KMh&ZHI

� 2+*+� • �3U`ERGX^k\&xHxH^_hn\&u EHGJI QH\&ILGJW hpZtILKfSTKfa}\&^|KMWHGX\&I€KMZHuJaMOHWRGw^LGXWROHuXGJW sp^L\&WHKMGJZnUkjoh&aMaMh%Š,KfZHs � 2

�

�

†&…$���nWHKfI_U`KfZHspOHKfILEHGJW.uXhvhp^LWRKMZd\�ULGqS�GJU`ERhPWHI � *13 � † � �P†+( � \&ZHW.U`ERGFuXhpZ

_ORsn\�U`G,x G \ � ^LG edZHGXS�GXZnU

S�GJU`ERhPW � 3&…$� •�z jqKVUCKMI ZHh&UtjoGX\&ILKfQHaMG‰hp^tG���uJKMGXZnUCU`h(u \&afuXOHaM\�U`G‹ULEHG 7�GXI_ILKM\&Z \ ��\&^LKM\�U`KfhpZd\&a

\&xHxR^Lhn\&u E�uX\&Z�Q G OHILGJW�U`h�KMWRGXZnU`KVj y*ULEHG I_S \&afaMGJI_UTGXKMs&GXZ �pGJuJU`h&^Y\&ZHW�KfULI uJhp^L^_GXILx hpZHWRKMZHs

GXKfspGXZRWHKM^_GXuJULKMhpZ •
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r�hpOHQRaMG GJZHWHGXW S�GJU`ERhPWHI ZHhp^LST\&afafy*I_U`\&^_UŒŠ,KVU`E�U{Š<h � ZHh%Š,Z STKfZHKMST\	\�ZHW \&Z \�ULULGXS�xRU

KMITS \�WHGAULh edZHW \ uJhpZHZHGJuJU`KfZHs U`^L\&ZHI_KfU`KfhpZ�I•U \�ULG � * 3 �,3&…��
3 3 � • � \&^_afy"Ših&^ � h&Z�WHhpOHQRaMG

GXZRWHGXW+S�GJU`ERhPWHI�Ši\&I xHKfhpZHGJGX^LGJW+Qgy �waMQ GX^ \&ZRW��C\�^LxHafOHI � 3nƒ ���c[w^`\�U_U � 3 ���w\&ZHW ~iEH\&ZHWHafGX^

� 3 ($� •




aVU`EHh&OHspE	ULEHGX^_Gˆu \�ZHZHh&U Q|G \�spOd\&^L\&ZnU`GJGTU`EH\�U ULEHG U{Š<h�STKfZHKMST\ˆKMZ mgOHGJI_ULKMhpZ�\�^LG

uXh&ZHZHGXu U`GJW�Qgy�\ I_KMZHspafG(UL^`\&ZRILKfULKMhpZ*I_U`\�U`G$�FKfUTKMI \&afŠi\ yPITx|h&ILILKfQHaMGYU`h	edZHW�\ uJhpZHZHGJuJULKMZHs

xd\�ULEnŠq\ y�KVj<KfZnU`GX^_STGJWHK}\�U`G S�KMZRKMST\T\&ZRW+UL^`\&ZRILKfULKMhpZ�I_U \�U`GXIt\�^LG.uXh&ZHILKfWHGX^_GXW •„DFEHG‰ZvORWHspGXW

GXaM\&I_ULKMuFQd\�ZHW S�GJULEHhPW‰h&jc‚�� hpZHI_hpZ�� (p…��,(

2

� KMI hpZRG=h�j U`ERG�S�hpI_U I_OHuXuJGXI_I_joOHa \&ZHW EH\&I ^LGXuJGXZnU`aVy

Q GXGXZ KMZHuJhp^Lx hp^`\�U`GXW KMZnULhAU`ERG




S Q|GJ^„S�hpaMGJuXOHaM\&^ S�hPWHGJaMafKMZHsŒxd\�u
�

\�spG&•YDFEHGTxH^LKfZHuXKfxHaMG‰h&j

U`ERG�STG U`EHhvW KMI ULh�uXhpZHI_KMWHGJ^(\ ILGX^_KMGJI(h�j„uJhpZReds&OH^`\�ULKMhpZRI

�

u \�aMaMGJW�KMST\&spGJI � \�UY^LGXs&OHa}\&^_afy

ILxH\&uXGJW KfZnU`GX^ ��\&aMIŒ\�aMhpZHs U`EHG�xH\�U`EnŠi\%y�Q|G U{ŠiGJGXZ U`EHG U{Š<h"STKfZHKMST\R•�DFERG�^LGXs&OHa}\&^_KfU{y*h&j

U`ERG‹ILxd\�uXKMZRsˆKMI=S \�KMZnU \&KfZHGXWAQny \&xRxHafyvKMZRsˆ\�U_U`^`\�uJU`K �pG„ILxH^_KMZHspI�Q|G U{ŠiGJGXZ \&W

L\�uXGXZnU xH\&KM^_I3h&j

KMST\&spGJIX• �iGXuX\&OHI_G=ULEHGFILxH^_KMZHs�joh&^LuXGJI ILEHhpORaMW.hpZHaVy‹uJhpZnU`^Lh&aRU`EHGFI_xd\&uJKMZHsth&j U`ERGFKMST\&spGXI]hpZHafy

U`ERGCuJhpS�x|hpZRGXZnU,h&j]ULEHG johp^LuJG�U \&ZRspGXZnU,U`h‰U`EHGtxd\�U`E(\�U,KMST\&spG �‡KfIFuXhpZRILKMWRGX^LGJW
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KMIt\ˆjohp^LuJG.uXhpZRI_U \�ZgU„\&ZRW

�

� � KfI�U`EHG.ZRhp^LST\&aMKfILGJW U \&ZHs&GXZnU �pGJuJU`h&^tULhŒU`EHG.xd\�U`E \�U

x hpKMZnU

= �

� � •

bdhp^.u \&afuXOHaM\�U`KfZHsAULEHGYsp^`\�WHKMGJZgU.joh&^LuXGJI‰hpZHafy U`ERGYjoh&^LuXGJI‰hp^_ULEHhpsphpZH\&a<ULh+ULEHGYxd\�ULE�\�^LG

uXh&ZHILKfWHGX^_GXW �dI_h�ULEHG U`h&U`\&a johp^_uXGthpZYKMST\&spG�� KfIFWHGJedZRGXW \�I
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Š,EHGJ^LGAULEHGYU`EHKf^LW"U`GX^_S ^LGXS�h �pGJI uXh&STx hpZHGJZgULITh�j�U`EHG(^LGX\&aFjohp^LuJGAxH\&^`\&afaMGJaiU`h U`EHG(xd\�ULE •

l,GXuXGJZnU`afy�joOH^•U`EHGJ^iKMS�xH^_h �&GXS�GXZnU`I<U`h ULEHG3S�GJULEHhPW Ed\��pG Q GXGXZŒST\&WHG,Š,EHKfu EY\&aMafh Š,I‡KMST\&spGJI

U`h�uXafKMS‹QYOHxREHKMafacKMZ(GXZHGJ^Ls&y � ( ���k\&ZHWAZHh%Š#U`EHGCGXZRW�x hpKMZnU`I=u \�Z�Q G„WRyvZd\�STKfu \&afafy \&W

_OHI•U`GXW

\&afaMh%Š,KMZHs„U`EHGtOHI_GX^FU`h‰johPuJOHIFhpZA\.xd\&^_ULKMuJOHa}\&^i^LGXs&KMhpZYh&j KMZnU`GJ^LGJI_U •
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~q\&afuXOHaM\�U`KfZHs<ULEHGX^_SThvWRyvZd\&S�KMu5xR^Lhpx GX^•U`KMGJI ^LGJmgOHKM^_GXIk\ � ZHh%Š,aMGXWRspG h&jP\ �<hpafU �XST\&ZHZ3Š<GXKfspEnU`GXW

ILORS h�j \�sp^_G \�U ST\&Zny„S�KMZRKMST\qhpZ„ULEHGq[ �‡NCŠ,EHKfu E johp^LS�I \�^LGX\&aMKfI_ULKMu ^LGJxH^LGJILGXZnU`\�U`KfhpZ‹h&jHULEHG
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S�GJU`ERhPWHI‡uXh&S‹QHKMZRGXW uX\&ZˆQ G�ORILGXWˆULh uX\&aMuJOHa}\�ULGFjo^LGXG�GXZHGJ^Ls&yT\&Ii\CjoOHZRuJU`KfhpZ�h&jchpZHG�hp^‡SThp^_G

hp^_WHGX^,xd\&^L\&S�GJU`GJ^LI � ( ($� •
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h&j<uXhpZPedspOH^L\�U`KfhpZd\&a5I_xd\&uJG&•
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KMS�x hp^_U`\&ZnU KMZRjoh&^LST\�U`KfhpZ�\&Q hpORUtGJmvORKMaMKfQH^LKfOHS I_U`^_OHuJULOH^LGJIX•ˆz{Z	\&WHWRKfU`KfhpZ johp^tI`\�STxHafKMZHsˆULEHG

[ �‡NYKVUFKMI �&GX^•yYOHILG joOHa U`h‰Q Gt\&QHaMG�U`h‰I_U`\&^_U=\�UFULEHG spafhpQd\&a|STKfZHKMS‹ORS KVjkKfUFKfI � ZHh%Š,Z •<DFERKMI

\&afaMh%Š,I johp^ ULEHGwx hpILI_KMQHKfaMKfU{y=h&jvIL\&STxRaMKMZRsijohp^ afh Š U`GJSTx GX^L\�U`OR^LGXIcKfZ�U`EHG spafhpQd\&a�S�KMZHKfS‹OHS�U`^_GXG

hpZ ULEHGiWRKMILuJhpZHZHGJuJULK �vKfU{yCsp^L\&xHE„Š,ERKMu E‹Š,KMafanQ|G<h&jduJGXZnU`^L\&aRKfSTx hp^_U`\&ZHuJG Š,ERGXZ‰\�U_U`GXS�xRULKMZHs,U`h

xH^_GXWHKfuJU€U`EHGJ^LS�hPWPyPZH\&STKfu5xH^_hpx|GJ^_ULKMGXI jo^_hpS�ULEHG‡[ �‡N|•%DFERG<xH^_hpQHafGXS�h�jRspafhpQd\&a&hpxRU`KfSTKfI`\�ULKMhpZ

KMI„\&Z	KMZnU`GJ^LGXI•U`KfZHs�ST\�U`ERGXST\�U`Kfu \&a5xR^LhpQHafGXS KfZ KfULILGJafjF\�ZHW Ed\&ICxH^_hPWHORuXGXW"\ ��\&I_U„Q|hvWRy h&j

^LGJILGX\&^Lu E ULEH^Lh&OHspEHhpOPUkULEHG‡aMKfULGX^L\�U`OH^_G5KMZ„\&^_G \&Ik\&IkWHK �&GX^_ILG<\&IkULEHG WHGXI_KMspZCh&jRuXhpS�xHORULGX^€u EHKMxRI��

edZd\�ZHuXG.\�ZHW�xH^Lh�U`GXKfZ�I•U`^LORuJU`OR^LG.xH^_GXWHKfuJU`KfhpZ ��� ƒ � • ��\�ZgyAh&jwULEHG‹\&xRxH^Lhn\�u EHGXI xH^_hpx hpILGJW�KMZ

U`ERGŒaMKfULGX^L\�U`OH^_Gˆ\&^_GˆILx GXuJKfeduˆULh+\ ILKfZHspaMGThp^.\�U‹SThpI•U‰\�joGJŠ h&j,U`ERGŒ\&xHxHafKMuX\�U`KfhpZHI‹\�ZHW"\&I

ILORu Eˆ\&^_G=x hvhp^LaVy U`^L\&ZHI•joGX^`\�QHaMG,Q GJU{Š<GXGXZ WHKMI_uXKMxRaMKMZRGXIX•kDFEHG=STG U`EHhvWHI ^LG��vKMGJŠ<GXW EHGX^_G�uX\&ZTQ G

^LGJsn\&^_WHGXW�\&IwOHZgQHKM\&ILGJWTI_KMZHuJGFZHhtOHILGJ^ G��Px|GJ^_ULKMILG,Ed\�IwQ|GJGXZ�OHILGJW�ULhCQRK}\&I]ULEHGFILGX\&^Lu E�U`h%Ši\&^LW

\�I_OHKfU`\&QHaMGT^LGJspKMhpZ	h&jFU`ERGˆuXhpZPedspOH^L\�U`KfhpZd\&a ILxH\&uXG�• DFERGXILGŒS�GJULEHhvWHI‹\&^_G U`ERGX^LG johp^LG SThp^_G

spGJZHGX^L\&aiU`EH\&Z"QHK}\&I_GXW"S�GJU`ERhPWHIJ• � �R\&S�xHaMGJI.h&j=QHK}\&I_GXW"S�GJU`ERhPWHI.KfZHuXafOHWHG ULEHGŒG��vULGXZHI_K �pG

OHI_GTh&jiWd\�U`\&Qd\&I_GXICh&j
�

ZHh%Š,Z xR^Lh&ULGXKMZ I_UL^LOHu U`OH^_GXICŠ,EHKMu E	\&^LG�OHI_GXW	ULhAQRK}\&I�ULEHGTI_G \&^_u E h&j

uXh&ZRjohp^LST\�ULKMhpZd\�a|I_xd\&uXGCKMZŒULEHGtxH^Lh&ULGXKfZ(I•U`^_OHuJULOH^LGCxH^LGJWHKMu U`KfhpZŒxH^Lh&QHaMGJSA•




ZCKMS�x|h&^_U \�ZgUc\&ZHWtOHILG joOHaguXhpZRuXGXxPU Š,EHGJZ„WRG \&afKMZHsqŠ,KVU`ECspaMhpQH\&a&hpxPU`KMS�KMIL\�U`KfhpZ3xR^LhpQHafGXS�I

KMI‹ULEd\�U�h&j�uXhpS�xHORU`\�U`KfhpZd\&aiuXhpS�xHaMG �PKfU{y ULEHGXh&^_yp•*DFEHKfI‰ULEHGXh&^_y*\&afaMh%Š,I‹u \�U`GXs&hp^LKfI`\�ULKMhpZ"h&j

ILORu E \&Z hpxRULKMS�KMI`\�U`KMh&Z�xH^_hpQHaMGJS Qd\&I_GXW	hpZ Š<hp^_I_UCu \&I_GTQ hpOHZRWHI„h&Z ULEHG�\&STh&OHZnUth&jiULKMS�G

^LGJmgOHKM^_GXWYU`h‰KMWHGJZnU`Kfj yTU`EHGtspafhpQd\&a STKfZHKMS‹ORSA•kDFEHG johpaMafh%Š,KMZHs‹KfI=\‰QR^LKMG j]^_G �vKMG Š�h&j ILh&STGth&j

U`ERG3^LGJaMG��&\�ZgU<x hpKMZnU`I‡KMZTuXhpS�xHORU`\�U`KfhpZd\&aduJhpS�xHaMG �RKVU{y.U`EHGJhp^_yT\&ZRW EHh%Š KfUi\&xHxRaMKMGJIwU`h s&aMhpQd\�a

hpxRULKMS�KMIL\�U`KfhpZ hpZA\‰[ �<N •
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DFEHG‹afKfULGX^`\�U`OH^_G hpZ GJZHGX^_s&y aM\&ZHWHI_u \&x G„ULEHGXh&^_y�\�ZHW spafhpQd\&a€hpxRULKMS�KMIL\�U`KfhpZAh�j GXZHGJ^Ls&yAa}\&ZRW-�

ILuX\&x GXI.uXh&ZgU`\&KMZRI‹S \�Zgy	^LG joGX^_GXZHuJGXI‹U`h�uJhpS�xHORU \�U`KMh&Zd\&a uXhpS�xHafG��PKfU{y+U`ERGXhp^•yp•+z U.KMI„OHILG joOHa

U`ERGX^LG johp^LG=U`h„QH^LKfG �Hy�ILORSTST\&^LKfILG,ILh&STG=h&j ULEHG3xH^_KMZHuJKMxd\�adKMWHGX\&I<h�j U`EHKfI‡ULEHGXh&^_yp• 7=h%ŠiG��pGX^FKVU

KMI,KfSTx hp^_U`\&ZnUqU`hTQ|GX\&^,KMZ(STKfZHWŒU`Ed\�U�uJhpS�xHORU \�U`KMh&Zd\&a uJhpSTxRaMG��PKVU{yˆU`EHGJhp^_yY^_GJjoGJ^LI,U`h‰Šihp^_I_U

u \�ILGtILKVU`Od\�ULKMhpZRIFQ|GJu \&OHI_G„KVUFKMIFuJhpS�xHaMG U`GXaVyˆspGJZHGX^L\&a •
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z jw\‰xH^_hpQHaMGJS KMIFU`h�Q GCI_hpa �&GXW(Š,KfU`EYU`ERG \&KfWAh�jw\‰uXhpS�xHORULGX^FU`EHGJZ�KVU�S OHI_U=Q G„x hpILI_KMQHafG�U`h

ILh&a �pG.KVU OHI_KMZHs(\&Z \&afsphp^LKVU`EHS � K • G&•.\ˆxH^_GXuJKMILGJafy�I•U \�ULGXW+xH^_hPuJGXWHOH^_G‰hp^ ILG U„h�jiKfZHI_UL^LOHu U`KMh&ZHI

U`EH\�U(u \&Z Q|G \&xRxHaMKfGXW KMZ�U`ERG	IL\&STG�Ši\ y�U`h�\&aMa�KfZHI_U`\&ZHuJGXI(h&j„ULEHG xH^LhpQRaMGXS � �+� *+� • z{Z

xH^_KMZHuJKMxHafGiU`EHGJ^LG johp^LG=\&Zny.xH^_hpQHafGXS joh&^5Š,EHKMu ET\&Z�\&aMs&hp^LKVU`EHS u \�ZTQ G,WHG �vKMI_GXW�u \&Z�Q G=I_hpa �&GXW

S�GXu Ed\&ZRKMu \�aMafy&•




j \&S�hpOHI‡xH^_hpQHaMGJS KMZ uJhpS�xHORU \�U`KMh&Zd\&aduXh&STxHafG��PKfU{y.ULEHGXh&^_yTKMI U`EHG�� #hpZRKMspI_Q|GJ^Ls QR^LKMWRspG

2+2
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xH^_hpQHaMGJS

�

ILGJG‹edspOH^_G��p•63 � • DFEHG.S�hpI•U�hpQ �vKMhpORI \&xHxH^_hn\&u E�U`h ILhpa �PKfZHs ULEHKMI�xH^LhpQRaMGXS KMI=U`h

G��PEd\�OHI_ULK �pGJafyTaMKfI_U<\&aMadULEHG3x hpILI_KMQHafG�xH\�U`EHI‡U`Ed\�UiuJ^LhpI_IF\&aMadULEHG3QH^_KMWHs&GXI<\&ZHW ULh GXafKMS�KMZd\�U`G,\&afa

U`EH\�U uX^_hpILI<\&Zny.QH^_KMWHspGFS�hp^_GqU`Ed\&Z�hpZHuJG&•5DFERKMI‡\&xHxH^_hn\&u E�KMI � ZHh%Š,Zˆ\�I‡G �PEd\&OHI•U`K �&G�I_G \&^_u E •

7�h%Š<G �&GX^ •cGXh&ZHEd\&^_W �wOHaMGJ^,WHG �vKMI_GXW�\�ZHh&U`ERGX^=STG U`EHhvWAh�j5ILh&a �vKMZHs‰U`ERG � #hpZHKfspILQ GX^_sTQR^LKMWRspG

xH^_hpQHaMGJSA•�7�G‰I_EHh%ŠiGJW ULEd\�UC\ŒILOHKVU \&QRaMG‹I_hpaMORULKMhpZAŠ,KMaMa G��PKMI•UtKfj U`ERG.sp^`\&xRE S�GXG U`I�ULEHG‹U{Ših

johpafaMh%Š,KMZHs uXhpZHWRKfU`KfhpZHI�!

�

z U S OHI_U Q G‹x hpILI_KMQHafG U`h STh �pG‹jo^_hpS \&Zny x hpKMZnU3hpZ U`EHG.s&^`\&xHEAU`hY\&Zny h�U`EHGJ^�x|h&KMZnU

QnyˆjohpafaMh%Š,KMZRs U`EHGtafKMZHGJIFh&j ULEHGtsp^`\�xHE •

�

� KVU`E U{Š<htx|hpI_ILKfQHaMGqG �PuXGXxPU`KMh&ZHIwG �&GX^_y‰x hpKfZgU]hpZ‹U`ERGFsp^`\&xRE.S‹OHI_U5Q|G,\�U]U`EHG 
_OHZRuJU`KfhpZ

h&j]\&ZYG �&GXZ ZgOHS Q|GJ^=h�j]afKMZHGJIX•

�wOHaMGJ^�1 I�S�GJU`ERhPW KfI�j \&^3SThp^_G G#�TuJKMGJZgU3johp^3I_hpa �vKMZRsˆILOHu E \ˆxH^_hpQHafGXS U`Ed\�Z+\&Z�G��PEd\&ORI_U`K �pG

ILGX\&^Lu E \&xRxH^Lhn\�u E •




Ši\ y h&j‡G��&\�aMOd\�ULKMZHs�U`EHG.ORILGJjoORaMZHGJILIth&j‡ILOHu E \&xRxH^Lhn\�u EHGXItKMI=U`hŒuJhpZ-�

ILKfWHGX^„EHh%Š ULEHGˆI_K �XG h&jFU`EHG xH^LhpQRaMGXS$KfZHuX^_G \&I_GXI‹Š,KfULE KMZRuX^LGX\&ILKfZHs WHGJsp^LGJGXI.h&jFjo^_GXGJWHhpS KMZ

U`ERG„xH^_hpQHafGXS I•U \�ULGXS�GXZnU •




I=ULEHGCILK �JGth&j]ULEHG„s&^`\&xHE(KMZYU`ERG � #hpZHKfspILQ GX^_s‰QH^LKfWHspGtxH^Lh&QHaMGJS

KMZRuX^LGX\&ILGJI�U`EHG aMKMI•U`I=h&j x hpILI_KMQHafG ^Lh&ORU`GJI xH^LhvWHOHuJGXW�KMZ \&Z�G��PEd\&ORI_U`K �pG.I_G \&^_u E s&^Lh%Š,I�G��Px h$�

ZHGJZgULK}\&afafyCKMZ„U`EHGFZgOHS‹Q GX^wh�j �&GX^•U`KMuJGXI \&ZRW�GJWHspGJIX• � �Px|h&ZHGXZnU`KM\&aHsp^_h%ŠFU`E‰u \&Z‹U`\
�

GFULEHGijohp^_S

ƒ

/

Š,ERGX^LG � ^_GXxH^_GXILGJZnU`I<ULEHGFZgOHS‹Q GX^ h&j �pGJ^_ULKMuXGJI‡\&ZHW‰GXWHs&GXIX• bdOHZRuJU`KfhpZHI5Š,KVU`E.G �&GXZ�Šihp^_ILG

sp^_h ŠFULE�KfZHuXafOHWHG �

/

\&ZHW � �f•,DFEHGJILG joORZHuJULKMhpZHI�\&^_G„uX\�U`GJsphp^LKfILGJW \&I�Ed\��PKfZHs G �Px|hpZRGXZnU`KM\&a

sp^_h ŠFULE •




ZHh�U`EHGJ^‹u \�ULGXsph&^_y	KMI„ULEd\�U h&j,x|h&afyvZHhpS�K}\&aws&^Lh%ŠFU`E �5Š,ERGX^LGˆULEHGˆxH^_hpQHafGXS$ILK��XGˆI_u \&afGXI

\&It\Œx hpafyvZHhpS�K}\�akjoOHZRuJU`KfhpZ�h&j‡U`EHG.WRGXsp^_GXGXICh&j‡jo^LGJGXWHhpS�h&j‡U`EHG‰xH^_hpQHaMGJSA•




Z+KMS�x hp^_U`\&ZnU

WHKfI_U`KfZHuJULKMhpZ�Q|G U{ŠiGJGXZ G��Px hpZHGXZnULK}\&a3\&ZHW�x hpafyvZHhpS�K}\�a=s&^Lh%ŠFU`E�KfITU`EH\�UŒG��Px hpZHGJZgULK}\&a=U{yvx|G

sp^_h ŠFULE Š,KMafa<\�afŠi\%yvI.h �pGJ^_U`\
�

G(\&ZHW�^_GXST\&KMZ	sp^LGX\�U`GJ^ U`EH\&Z�x|h&afyvZHhpS�K}\&a5U{yvx GŒsp^Lh%ŠFULE johp^

a}\�^LspGtGXZRhpOHspE � G �&GXZ KVj5johp^,ILST\&aMa �$U`EHG„x|h&afyvZHhpS�K}\&a KMI,sp^LGX\�U`GJ^�ULEd\&ZAULEHG G �Px|hpZRGXZnU`KM\&a

�

I_GXG�edspOH^_G �p• ( � •ŒDFEHG G �H\�uJU joORZHuJULKMhpZd\�a5johp^LS h&jiU`EHG�x|h&afyvZHhpS�K}\&a hp^CG��Px|h&ZHGXZnU`KM\&a‡hpZHafy

\$�|GXu U]\�UkŠ,EH\�U]I_K �JG

�

� � U`EHG‡x hpafyvZHhpS�K}\�a&sp^_h ŠFULE„KfI€G��PuXGJGXWHGJW.Qgy ULEHG‡G��Px|h&ZHGXZnU`KM\&agsp^Lh%ŠFULE •

DFEHG+S \�U`EHGJS \�ULKMuX\&a,xH^Lhpx GX^•U`KfGXIˆh&j„\&afsphp^_KfU`ERSTI‰Šq\�IŒI_U`ORWHKMGJW KfZ�U`EHG � (

2

…

�

�+Qny�ULEHG

ST\�U`EHGJS \�U`KMuJK}\&Z




• �	•|D OR^LKMZRsH•




I�xd\&^•U�h&j5EHKMI�^LGXI_G \&^_u E+EHG WHG��vKMILGJW \TuXh&ZHuXGJxRU`Od\�a5S \/�

u EHKfZHGqu \�aMaMGJW‹\=D OH^_KMZHs3S \&u ERKMZHG.� � �

�

� •kDFEHGqST\&u EHKfZHG<Ši\&Iw\�Z.\&ORULhpS \�U`hpZCŠ,KfU`E‹\&Z‹KMZPedZHKfULG

ILORxHxHafyTh&j€xd\�x|GJ^<U \�x|G�ST\&^
�

GXWTŠ,KfU`E ILmgOd\&^_G ^LGXs&KMhpZHIJ•5DFEHG�DkOH^_KMZHs‹ST\&u EHKfZHG�Ši\&IquX\&xd\&QRaMG

h&j‡x GX^_joh&^LS�KMZHs 
_ORI_U johpOH^3hpx|GJ^`\�ULKMhpZRI�� K"��KfU3uXhpOHafW+STh �pG‹ULEHG‹U \�x|G.\ŒI_KMZHspafG I_mvOH\&^LG�� KfK'�=KVU

uXh&OHaMW‰xHaM\&uXG,\ ST\&^
�

KMZ.U`ERGFuXOH^_^LGXZnU<ILmgOd\&^_G��vKfUwuJhpOHafW�GJ^`\&I_G=\tST\&^
�

KMZ‹ULEHG,uXOH^_^LGJZgU‡I_mvOH\&^LG

Kfj=hpZRGYŠi\&I�\&af^LG \�WRy xH^_GXI_GXZnUˆ\�ZHW�edZd\&afafy KfKMK"�tKVU‰uXhpOHafW�I_ULhpx •"D OR^LKMZRs xR^Lh �pGJW*ULEd\�U.U`ERKMI

ST\&u EHKMZRG uXh&OHaMW I_hpa �&G.\&ZnyAxH^LhpQRaMGXS johp^=Š,EHKMu E+\�Z�\&aMs&hp^LKVU`EHS Ši\&I�WHG��vKMILGJW • DkOH^LKfZHsŒ\&afILh

WHGJSThpZRI_U`^L\�U`GJW	ULEd\�UtU`EHGJ^LGT\&^LG�xH^_hpQHaMGJSTI�ULEd\�UCu \�ZHZHh&U„Q|G�ILh&a �pGJW Qny+DkOH^LKfZHsAST\&u EHKfZHGXI��

\&ZHW ULEHG‹^_GXILORafU`KfZHsŒuXh&ZHuXafOHILKfhpZ KMI�U`Ed\�U�U`EHGJ^LG‰\&^_G‹xH^_hpQHaMGJSTI�Š,EHKMu E�uX\&ZHZHh&U�Q|G.I_hpa �&GXW�Qny

\&Zny+\&OPU`hpST\�U`Kfu‹uXh&STxHOPU`GX^

�

K • G&•‹ULEHG‰u \�ULGXsphp^•y johp^�Š,EHKfu E	ZRhA\�aMsphp^_KfULEHS�uX\&Z Q|G‹Š,^_KfULULGXZ

G �&GXZAKMZYxH^LKfZHuXKfxHaMG � •

2

*
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Z�KfSTx hp^_U`\&ZnUC^LGXI_OHafU h&j,DkOH^LKfZHs 1 I„Š<hp^
�

Šq\�I U`h WRK �vKMWHGT\&afa‡x hpI_ILKMQRaMG xR^LhpQHafGXS�I„KfZnU`h

U{Š<h.uXa}\�ILILGJIX• DFEHG3eH^LI_UqKMI<ULEHhpI_G�xH^Lh&QHaMGJSTI johp^<Š,ERKMu EY\&afsphp^LKVU`EHS�I u \&ZRZHh&UqQ G3Š,^_KfULULGXZˆKfZˆ\

johp^_S \&akILGJZHILGT\&ZHW+^_GXST\&KMZ x GX^_S \�ZHGXZnU`aVy�ORZHILhpa ��\&QHaMG�• z{Z+uXGJ^_U`\&KMZ�KfZHI_U`\&ZHuXGJI U`EHGJILG‰xH^Lh&Q-�

aMGJSTI,ST\ yYQ|GCILhpa �pGJW�U`EH^_hpOHspEAaMOHu
�

h&^�KfZHILKfspEnU � QHORU3\TspGJZHGX^L\&a€STG U`EHhvWAŠ,ERKMu EAŠ<hp^
�

I�johp^

G �&GX^•y xH^_hpQHafGXS KfZ�ULEHKMI‡u \�ULGXsph&^_y.Š,KMafadZHG �&GX^<Q|G,johpOHZHW •wDFEHG3I_GXuXh&ZHWˆu \�U`GXs&hp^_y.Š,EHKfu E uJhpZ-�

U \�KMZHI \&afaRh&ULEHGX^ xH^_hpQHafGXS�IwKMZ‰S \�U`EHGJS \�ULKMuJIw\&ZHW�aMhps&KMuiuX\&Z�Q|G,ILh&a �pGJWTQny�\&afsphp^_KfU`ERSTIJ•kDFERKMI

uXaM\&ILI=u \�Z Q|GtjoOH^•U`EHGJ^�WHK �vKMWHGJW�KMZnULh�U{Š<hˆILORQHsp^Lh&OHxHI�!qULEHhpI_G„johp^FŠ,EHKfu E G���uXKfGXZnU �

�

x hpafyvZHh �

S�K}\&anU`KfSTG � \&afsphp^_KfU`ERSTI€G��PKfI_U \&ZRW‹U`EHhpI_Gqjohp^ Š,ERKMu E.hpZHaVy ZRhpZ-�{G#��uXKMGJZnU

�

G �Rx hpZHGJZnU`K}\�aRU`KfSTG �

\&afsphp^LKVU`EHS�Iq\�^LG
�

ZHh%Š,Z •




Z G��R\&S�xHaMG.h�jq\&Z G��Px hpZHGJZgULK}\&a5ULKMS�G‹xH^_hpQHaMGJS Ši\&IC\&WHWH^_GXILI_GXW Qny � KfaMafK}\&S l,h Ši\&Z

73\�STKfafU`h&ZCKfZ U`ERG.� (����FuJGXZnU`OH^•yp• 7�\&S�KMafULhpZ 1 I€xH^LhpQRaMGXS KfI U`h3WHGXuJKMWHGiŠ,ERGJU`ERGX^ \3sp^L\&xHE‹EH\&I5\

xd\�ULEˆU`Ed\�U,^LG \�u EHGXI,G \�u E(x hpKfZgUqG��R\&uJULafy hpZHuXG�•




afULEHhpOHs&EŒILhpOHZRWHKMZHs.KfZHKfULK}\&afafy �pGX^•yŒILKfSTKfa}\&^

U`h��wOHafGX^�1 I,xH^_hpQHaMGJS ULEHKMIFKfIF\.S‹OHu EYS�hp^LG�WRK ��uXOHaVUFxH^_hpQHaMGJS �R\&ZHW(\&ZnyŒI_OHu EAxH\�U`EYKMIiZHh%Š

u \�aMaMGJWY\ 73\&S�KMaVU`hpZHKM\&Z xH\�U`E •�7�\&STKfafULhpZ 1 IixH^_hpQHaMGJS u \�Z(Q GtILhpa �pGJWAQnyYG��PEd\�OHI_ULK �pGCILGX\&^Lu E

EHh%Š<G �pGJ^3ZHh‰G#�TuJKMGJZgU3\&afsphp^LKVU`EHS Ed\�I=Q GXGJZ(joh&OHZHW •

[w^LhpQHafGXS�I‹Š,EHKMu E*\&^_G
�

ZHh%Š,Z�U`h�EH\ �&GAx hpaVyPZRhpSTKM\&awU`KfSTGˆI_hpaMOPU`KMh&ZHI‹ILORu E�\&I �wOHafGX^�1 I

xH^_hpQHaMGJS \&^LGCSTGJS‹Q GX^LI�h&jwU`ERG uXaM\&ILI3[

�

x hpafyvZHhpS�K}\�a'� • 7�h%ŠiG��pGJ^ 73\&S�KMaVU`hpZ 1 I,xH^Lh&QHaMGJS KfI

\ S�GXS‹Q GX^‹h�j3\�ZHh&U`ERGX^.uXaM\&ILI ��[

�

ZHhpZHWHG U`GJ^LS�KMZHKfI_U`Kfu x hpafyvZHh&STKM\&a'� • [w^LhpQRaMGXS�I‹KfZ�uXhpS%�
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xHORU`\�U`KfhpZd\&a uXhpS�xHaMG �PKfU{y ULEHGXh&^_y(\&^_GCWRGXILuJ^LKfQ|GJW�\&I=WHGJuXKMI_KMhpZYxH^_hpQHafGXS�I��HI_KMZHuJGCULEHGJyYuX\&ZAQ G

WHGJILuX^_KMQ GXWA\&I,\&ZYKMZPedZHKfULG3I_GJU=h&jkmgOHGXI•U`KMh&ZHIFŠ,KfU`EŒy&GXI���ZHh \�ZHI_Š<GX^_IX•<[ ^_hpQHafGXS�IFKMZˆU`ERG uXa}\�ILI

[ u \&Z"Ed\��pGŒULEHGXKf^„ypGJI���ZRh	mgOHGJI_U`KfhpZHI‰\&ZRI_Š<GX^LGJW�G#��uXKMGJZnU`afy&• 7=h%ŠiG��pGX^�xH^_hpQHaMGJSTI„KMZ ��[

ZHGJGXW ZHh�U3Ed\��&G.\&Z�G#��uXKMGJZnU STGX\&ZHI=h&j \&ZRI_Š<GX^LKfZHs ULEHGXKf^=WRGXuXKfILKfhpZ�xH^_hpQHafGXS�I�� QHORU�Š,Ed\�U�KfI

^LGJmgOHKM^_GXW‹KfI]\&Z G���uXKfGXZnU]Ši\ y h&j �pGX^_Kfj yvKMZRs�U`EH\�U ULEHGq\�ZHI_Š<GX^5KfI uJhp^L^_GXu U •5DFEHGJILG �&GX^_KfeduX\�U`KfhpZHI

\&^_G�u \&afaMGJW xH^_hPh&joI<hp^iuJGX^•U`KfeHu \�ULGXI,\&ZHW S‹OHI_UqQ|G�x hpaVyPZRhpSTKM\&a •kbdhp^<G��R\&S�xHaMG�KMZ ULEHG�u \�ILG h&j

\�sp^L\&xHE‹U`ERGX^LG,KfI5I_ULKMaMavZHh G#�TuJKMGJZgUwŠi\ y‹U`h �&GX^_Kfj y Š,ERGJU`ERGX^ KfU]Ed\&I \ 73\&S�KMaVU`hpZRK}\&Ztxd\�ULE‰QHORU

Kfj h&ZHG.KMI3joh&OHZHW�KfU�u \&Z+Q G �pGJ^LKfeHGXW+KMZ�x hpafyvZHh&STKM\&acU`KMS�G I_KMS�xHafy(Qny afKMI•U`KMZRsTU`ERG.GXWHspGJItKMZ

U`ERG3xd\�ULEˆKMZTU`EHG�hp^LWHGJ^iKfZ Š,EHKMu ETU`EHG yˆ\&^_G�UL^`\��pGJ^LILGJW •‡DFEHGX^_GJjohp^_G �3["u \&Z Q|G�^LGXsp\&^LWHGJWY\&I

U`ERG�uXaM\&ILIFh&j€WRGXuXKfILKfhpZŒxH^Lh&QHaMGJSTI‡U`Ed\�Uqu \&ZŒQ G�ILh&a �pGJWYQgy spOHGJILILKfZHs.uXGJ^_ULKfeduX\�U`GJIX• z j€U`EHG ��[

xH^_hpQHaMGJS KMZHI•U \&ZRuXG�OHZHWHGJ^ uXh&ZHILKfWHGX^L\�U`KfhpZ	EH\&I \YypGJI‹\&ZHI•ŠiGJ^��]ULEHGXZ	Š,KfU`E	ILhpS�G‰aMOHu
�

KVU„KfI

x hpILI_KMQHafGtULhTWRKMILuJh �pGX^,U`ERG„^_GXmgOHKM^_GXWAuXGX^•U`KVedu \�ULG„QnyYST\
�

KMZHs�\‰ILGJmvORGXZHuJG‹h&j5s&OHGXI_ILGXIJ• 7�h%Š �

G �&GX^FKVj U`EHG3\&ZHI•ŠiGJ^FKMIiZRh �RspORGXILI_KMZHs u \&ZHZRh&UqyvKMGJaMWˆ\�ZŒ\&ZHI•ŠiGJ^,\&ZnyTj \&I•U`GJ^<U`EH\&ZŒG��PEd\&ORI_U`K �pG

ILGX\&^Lu E(Ših&OHaMW •

D OR^LKMZRs3WHG��PKfILGJW‰\�S�GJU`ERhPWCh&jdspORGXILI_KMZHs3QgyCKfZgUL^LhvWHOHuJKMZHs,U`EHG<ZHhpZ-� WHGJULGX^_STKfZHKMI•U`KMu DkOH^LKfZHs

ST\&u EHKMZRG&•=DFEHKMI�KMI=KMWHGJZgULKMuX\&akULhˆ\ DkOH^_KMZHsTS \&u ERKMZHG„G��PuXGJxRU�U`EH\�U \�U�uXGJ^_U`\&KMZ x hpKfZgULI3KfZ�KfULI

hpx GX^L\�U`KfhpZ KVUiEd\�IF\ u EHhpKfuXG�h�j€SThp^_G�ULEd\&ZˆhpZRG�STh �&G�U`h.ST\
�

G3ZHG �PUX•




ZHhpZ �{WHG U`GX^_STKfZHKMI•U`Kfu

2
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problem difficulty
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NP

NP-complete

NP-hard
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DkOH^LKfZHstS \&u ERKMZHGqŠ,KfaMaHOHaVU`KfS \�ULGXaVyC\&ZHI_Š<GX^ ypGJI<ULh„\ WHGJuXKfILKMh&ZTxH^_hpQHafGXS KVj U`EHGJ^LG=G��PKMI•U`I ILhpS�G

ILGJmgOHGXZHuJGTh�j<u ERhpKMuJGXI Š,EHKMu E+uX\&Z+aMG \�W�KfU3ULh(\ ypGXItuJhpZHuXafOHILKfhpZ •CDFEHGXI_GTxR^LhpQHafGXS�I�G��R\&u U`aVy

WHG edZHG�U`ERG uXa}\�ILI �3[k•RDFEHGJ^LG johp^LGtKfUiKMIijo^_hpS U`EHG ZHh&Z-�{WHG U`GJ^LS�KMZHKfI_U`Kfu�DkOH^_KMZHs.ST\&u EHKfZHG�ULEd\�U

U`ERGwu \�ULGXsphp^•y ZHhpZ �{WHG U`GX^_STKfZHKMI•U`Kfu#�{x hpaVyPZRhpSTKM\&aXULKMS�G5spGJULIcKfULIcZd\&S�G&•€DFEHG uXaM\&ILI �3[(KMZHuJaMOHWRGXI

U`ERGCuJa}\&I_I=[�\&I=\‰ILOHQHI_GJUX•




xR^LhpQHafGXS � KMZ uXh&STxHOPU \�ULKMhpZd\�a5uXhpS�xHafG��PKfU{y ULEHGXh&^_y+KMItx hpafyvZHh&STKM\&aMaVyA^_GXWHORuXKMQRaMG.U`h

\�xH^_hpQHafGXS � KfjiU`EHGJ^LGˆG �RKfI_ULI.\�x hpafyvZHhpS�K}\�a \&aMsph&^LKfULEHS Š,EHKfu E�uXhpZ �&GX^_ULI.xH^Lh&QHaMGJS � U`h

xH^_hpQHaMGJS � •




xH^Lh&QHaMGJS ��KfI �3[��{uJhpSTxRaMGJULG,Kfj G��pGJ^_y�h&U`ERGX^‡xH^LhpQRaMGXS KfZ���[ KMI x hpafyvZHhpS�K �

\&afafyŒ^_GXWHOHuJKMQHafG„ULh � •�DFEHGX^_GJjohp^_G.\&Zny �3[��{uJhpS�xHaMG U`GCxH^LhpQRaMGXS KfI3\&I�WHK ��uJOHafU3\&I�\�aMa€h&U`ERGX^

xH^_hpQHaMGJSTIFKfZ �3[ •

DFEHG=uXa}\�ILI �3[��{EH\&^LW‰uXh&ZgU`\&KMZRI‡xR^LhpQHafGXS�I \�U‡aMGX\&I_U‡\&I Ed\�^LWT\&Z�\&Zny �3[��{uJhpSTxRaMGJULGFxH^Lh&Q-�

aMGJSTI„QHORU.Š,EHKfu E"Ed\��pGŒZHh&U‰Q GXGJZ"ILEHh%Š,Z�U`h�Q GŒKMZ ��[ •5z U‹KMI ULEHGX^_GJjohp^_GY\ SThp^_GˆspGJZHGX^L\&a

uXaM\&ILI‰\�ZHW�uJhpZnU \&KfZHI.U`EHGŒuJa}\&I_I‰h&j.��[��{uXh&STxHafGJULGŒxH^LhpQRaMGXS�IX• DFEHGA^_GXaM\�U`KfhpZHILERKMx Q GJU{Š<GXGJZ

�3[ � �3[��{uJhpS�xHaMG U`Gt\&ZHW ��[ � Ed\&^_WAuX\&ZAQ GtILOHS�S�GXWYOHx(KMZŒU`EHG johpafaMh%Š,KMZRs‹^LGJa}\�ULKMhpZ ��� �	2 �

�3[��{uJhpSTxRaMGJULG � �3[�� �3[�� Ed\&^LW �

�

�p• ƒ

�

�

�3[�� Ed\&^LWAxH^Lh&QHaMGJSTI�\&^LGCG��Px hpZHGJZgULK}\&acULKMS�GCxR^LhpQHafGXS�I=joh&^,Š,ERKMu E�ULEHGX^_G KMI=ZHhTx|hpaVyvZHhpS�K}\&a

U`KfSTG �pGX^_KfeduX\�U`KfhpZYxH^LhvuXGJWHOH^_GCULEd\�UFU`ERGCI_hpaMOPU`KMh&ZŒhpQRU \�KMZHGJW(KfIFuXhp^_^LGJuJU •

DFEHGFU`EHGJhp^_y h&j �3[��{uJhpS�xHaMG U`GXZRGXILIwŠi\&IwWHG��pGXafhpx GXW‰johp^5WHKfILuX^_GJULGFWHGXuJKMILKfhpZ.xH^_hpQHaMGJSTI]aMK
�

G

2
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73\�STKfafU`h&Z 1 I3xH^LhpQRaMGXS(•




Z h&xRU`KfSTKfI`\�ULKMhpZ xR^LhpQHafGXS KfItZHh&UCKMS�STGJWHK}\�U`GXaVy(^LGXuJhpspZHKfI`\&QRaMG�\&I

\	WRGXuXKfILKfhpZ�xR^LhpQHafGXS(•�DFEHGJ^LG johp^LG h&xRU`KfSTKfI`\�ULKMhpZ xR^LhpQHafGXS�I‰ILOHu E \&I‰U`ERG(j \&S�hpOHI‰U`^L\��pGXa �

aMKfZHs IL\&aMGJILST\&Z xH^_hpQHafGXS�\&^LG„ZHh&Ut\&WRWH^LGJILILGJW Š,KVU`EHKfZ�U`ERG%�3[��{uJhpS�xHaMG U`G„jo^L\&S�GJŠ<hp^ � • DFEHG

U`^L\��pGXafaMKfZHsTIL\&aMGJS \�Z xH^Lh&QHaMGJS I•U \�ULGXI�! ) � K �&GXZ�\TILGJU�h&jw^Lhp\&WHI�Q GJU{Š<GXGJZ �(uXKVU`KfGXI�� edZHW ULEHG

ILERhp^_ULGXI_Ui^LhpOPU`G,U`Ed\�U �vKMI_KfU`I‡\&afadh&j ULEHGXS +H• 7=h Š<G �&GX^iULEHKMI‡u \�Z Q G=UL^`\&ZHI•johp^LS�GXWTKMZnU`h„\„WRGXuXK �

ILKfhpZ xR^LhpQHafGXS Qny ^_GXx G \�ULGXWHaVy„\&I � KMZRs�U`ERGqmgOHGXI•U`KMh&Z ) KMI€U`ERGX^LGq\�^Lh&ORU`G<ILEHhp^•U`GJ^ U`EH\&Z � H + johp^

WHGJuX^LGX\&ILKfZHs � �pŠ,EHGX^_G � KMIw\ WHKfI_U`\&ZHuXG�• � \&u E�h&j U`EHGJILG=WHGXuJKMILKfhpZ.xH^_hpQHaMGJSTI]KMI0�3[�� uXhpS�xHaMG U`G$�

U`ERGX^LG johp^LG.ULEHG.hpxRULKMS�KMI`\�U`KMh&Z�xH^_hpQHaMGJS KfI �3[��{Ed\�^LW •.DFEHG‰uJhpSTxRaMG��PKVU{y uXaM\&ILI_KfeduX\�U`KfhpZHI \�^LG

u \�U`GXs&hp^LKfILGXWYKfZYULGX^_STI,h&jkU`EHGJKM^FWHK ��uXOHaVU{yˆKMZŒeds&OH^LG �p• �%…R•

��� 
 �

�

' � �	�
��� � � ���
�%� $ "�� ������-/� ( � � �
� ����-�� '

�

�/� $ -/�%�&�,�

DFEHGJ^LGtEd\��pGtQ GXGXZ(\.ZgOHS‹Q GX^Fh&j \�U_U`GJSTxRULIFKMZˆULEHG aMKVU`GX^L\�U`OR^LG�ULh‰\&WHWH^_GXI_I=KfSTx hp^•U \&ZnUqmgOHGJI �

U`KfhpZHI ^LGJa}\�ULKMZHs ULhCULEHG3I_u \&afKMZHsth&j STKfZHKMST\�hpZˆ\tx h&U`GJZgULK}\&adGJZHGX^_s&y�ILOH^•j \&uXG�OHILKfZHsCuXhpS�xHORU`\ �

U`KfhpZd\&aRuXhpS�xHaMG �PKfU{y.U`ERGXhp^•y‰QHORU‡U{Ših‹xR^LhpQHafGXS�I KMZ�xd\&^_ULKMuJOHa}\&^wEH\ �&G3Q GXGJZ I_ULOHWHKfGXW Qny�ST\&Zny

sp^_hpOHxHI��dZd\&S�GXafy xH^Lh�U`GXKfZŒjohpaMWHKfZHs.\&ZRWAI_xHKMZYspaM\&ILI_GXIX•

�q\&^L\&EHhpZd\�\&xHxHafKMGXW uXhpS�xHORU`\�U`KfhpZd\&a uXh&STxHafG��PKfU{y+ULEHGXhp^•y ULh z{ILKfZHs ILxRKMZ�spaM\&ILI„SThvWHGXafI

��� � † � • 7=G I_EHh%ŠiGJW+ULEd\�U=edZHWHKfZHs ULEHG sp^_hpOHZHW�I_U \�U`G h�j \&Z z{I_KMZHsTILxHKfZ spa}\�ILI3KfZ

2��

KMI �3[��

Ed\&^_W • z{Z*\&WHWRKfU`KfhpZ EHGYWHGJSTh&ZHI_UL^`\�ULGXW�U`Ed\�U.U`EHGYxH^_hpQHaMGJS h&j=uJhpSTxRORU`KfZHs U`EHGŒST\&spZRGJU`Kfu

xd\&^•U`KVU`KMh&Z(joOHZRuJU`KfhpZ�h�j \

2��

z{ILKMZRs ILxRKMZ spaM\&ILI=KMI3\&aMI_h���[ � Ed\&^_W •3[w^_KMhp^,U`h�U`EHKfI �iKfGXu EHG GJU

\&a • � �+�	3$� WHGJSThpZRI_U`^L\�U`GJWTULEHG�G �PKMI_ULGXZHuJG3h&j \„x hpaVyPZRhpSTKM\&aP\&aMsph&^LKfULEHS joh&^ ULEHG�ƒ

�

z{ILKMZRs„I_xHKMZ

spaM\&ILIFxH^_hpQHafGXS(•

�AOHu EAh&j€U`EHGt^LGJILOHaVU`Iqjohp^ixH^Lh&ULGXKfZYjoh&aMWHKfZHs‹Ed\��pGtQ GXGJZAGJI_U \�QHaMKfILEHGJW(QnyŒWRKMILuJ^LG U`KMI_KMZHs‹ULEHG

xH^_hpQHaMGJS KfZnU`h�\ uJhpS‹QHKfZd\�U`h&^LK}\�a‡h&xRU`KfSTKfI`\�ULKMhpZ xH^Lh&QHaMGJS$Š,ERKMu E"KMI‹Q GXI•U‰ILOHKVU`GJW U`h U`^_G \�U �

S�GXZnU‡OHILKfZHs„uJhpS�xHORU \�U`KMh&Zd\&aHuJhpSTxRaMG��PKVU{y‹U`EHGJhp^_y&• ��s&h \&ZRW ��\&^
�

I<I_EHh%ŠiGJWˆU`Ed\�U<\ U{yvxHKMuX\&a

I_U`\�U`GJSTGJZnU�h&j5ULEHGCxH^Lh&ULGXKfZAjohpafWHKMZHs‰xH^_hpQHafGXS OHILKfZHsˆ\�Z�GXS�xHKf^LKMuX\&a x h&U`GJZnU`K}\�akGJZHGX^_s&y(a}\&ZRW-�

ILuX\&x G�KfI<\�Z��3[�� Ed\&^LW�xH^_hpQHaMGJS � �+� ($� •]DFEHG y \�u EHKMG��pGXWTU`EHKfI ULEH^Lh&OHspE xR^Lh �vKMZHsC^LGJWHOHuXKfQHKMafKfU{y

Q GJU{Š<GXGXZ+U{Š<h(xR^LhpQHafGXS�IX•tDFEHG‹ed^_I_U Š,EHKfu E�U`EHG y u \�aMaMGJW
)

WHKM\&S�hpZHW aM\�ULULKMuXGCxd\�ULE +

�

r •€[ �

KMI‡\&ZT\&QHI•U`^L\&uJU‡xH^_hpQHaMGJS Qd\&I_GXWˆh&Z�ULEHG,uXhpZRjoh&^LST\�U`KfhpZd\&aPspGXhpS�GJUL^_y.h�jc\&a
�

\�ZHGXIJ•5DFEHGJy‰ULEHGXZ

xH^_h �&GXW�\ ^LGJWHOHuJULKMhpZ�h&jt\
�

ZRh Š,Z �3[��{uJhpSTxRaMGJULGYxH^LhpQRaMGXS)uX\&aMafGXW
)

xd\&^•U`KVU`KMh&Z +�U`h	r •k[k•

DFEHG y�joOH^_ULEHGX^YWHGJSTh&ZHI_UL^`\�ULGXW ^LGJWHOHuJULKMhpZRIYjo^_hpS r •€[ U`h�U{Š<h�S�hp^LG�spGXZHGJ^`\&a xR^LhpQHafGXS�I

)
GJZHWHx hpKMZnU � uXhpZRI_U`^L\&KMZRGXW x hpafyvS�GX^„I_U`^_OHuJULOH^LGŒxR^LGXWRKMuJULKMhpZ�+ \&ZHW

)
x|hpaVyvSTGJ^„I•U`^LORuJU`OR^LGŒxH^_G#�

WHKfuJU`KfhpZ +FŠ,EHKfu E u \�Z Q G<uJhpZHILKfWHGX^_GXW„u \&I_GXI]h�jHx h&U`GJZgULK}\&anGJZHGX^_s&yCSTKfZHKMS�KMIL\�U`KfhpZ�joh&^kx hpaVyPS�GX^_I

hp^<xH^Lh&ULGXKfZHIX• 7=h%ŠiG��pGX^FKfZŒ\&ZˆG#� h&^_U‡U`h‹ST\&KMZnU`\&KMZ�spGXZRGX^`\�aMKfU{y�\�ZˆKMS�x|h&^_U \�ZgU‡uJhpZHILKfWHGX^L\�U`KfhpZ

U`EH\�UFŠq\�I�ZHGJspaMGJuJULGXW�Qny �=sphT\&ZHW ��\&^
�

I,KMIFULEHGtG��|GXuJU�h&j EnyPWR^LhpxHERhpQHKMuJKfU{yY\�ZHWAuJhpS�xd\&uJU �

ZHGJILI=hpZŒU`EHGtZgOHS‹Q GX^,h&j uXhpZPjohp^LST\�U`KfhpZHIF\�uXuXGJILI_KMQHafGtULh \.xH^_h&U`GJKMZYu Ed\&KfZ •

��ZHs&GX^q\�ZHW �Ah&OHafU.� �%ƒ&…$� WHGJSThpZRI_U`^L\�U`GJWˆ^LGJWHOHuJKMQHKfaMKfU{y jo^LhpS \&Z��3[��{uJhpS�xHaMG U`G,xH^Lh&QHaMGJS

)
hpxPU`KMST\&a afKMZHGX\&^,\&^_^`\&ZHs&GXS�GXZnU +‰U`hT\TWHKfILuJ^LGJULKMI_GXW�xR^Lh&ULGXKMZ(I_UL^LOHu U`OH^_G xH^_GXWHKfuJULKMhpZ(xH^Lh&QHaMGJS

)
WHGJuXKfILKMh&Z xH^Lh�U`GXKfZ johpaMWRKMZHs +(KMZ Š,ERKMu E�hpZHaVy	ULEHGˆx hpILKVU`KfhpZHI h�j=ULEHG��

 

\�ULhpSTICŠiGJ^LGŒuJhpZ-�

ILKfWHGX^_GXW •	z{I_UL^`\&Kfaq\&ZHW 7�\&^_U‰I_OHQHILGJmgOHGXZnU`aVy"xH^Lh �&GXW"U`Ed\�U johp^‰\&Zny ^_G \&I_hpZd\&QHafGŒa}\�U_U`KfuXGTULEHG
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xH^_h&U`GJKMZ-� I_U`^_OHuJULOH^LGtxH^_GXWHKfuJULKMhpZŒxH^_hpQHafGXS KfI �3[��{Ed\�^LW � �%ƒ-��� •

b]KMZRWHKMZHs‰U`ERG spafhpQd\&acS�KMZHKfS‹OHS h&Z \ [ �‡N�KMI,U`ERGX^LG johp^LG \ �&GX^_y�u Ed\&afaMGXZRspKMZHs‰xH^_hpQHafGXS(•

��h�UihpZRafy.KfI‡ULEHGX^_G3ZHh � ZRh Š,Z x|hpaVyvZHhpS�K}\&ad\�aMsphp^_KfULEHS ULh aMhvu \�U`GFU`EHG=spafhpQd\&adS�KMZHKfS‹OHS QHORU

U`ERGX^LG‰KfIt\&aMI_h(ZRh(Ši\ y+h&j �&GX^_Kfj yvKMZHsŒULEd\�U U`ERG�S�KMZRKMS‹OHS KMI KfZ�j \&uJU ULEHG‰spaMhpQH\&a]S�KMZHKfS‹OHS

Š,KfULEHhpORU�G��PEd\�OHI_ULK �pGJafyAG ��\&afOd\�U`KfZHsT\&aMacU`ERG S�KMZHKfS \‹hpZAU`EHG [ �‡N|•




afakh�j5U`EHG„STG U`EHhvWHI,U`h

Q GqWHGXI_uX^_KMQ GXW.KMZ„U`EHGijoh&aMaMh%Š,KfZHs�I_GXu U`KMh&Z‰\&^LGqG �Px|hpZRGXZnU`KM\&aPULKMS�G<S�GJULEHhPWRI��n\&aVU`EHh&OHspE KVU5S‹ORI_U

Q GCGJSTxREd\&ILKfILGJW(ULEd\�U,ILh&STG x GX^•johp^LS �&GX^•yŒŠiGJaMacKMZYxH^L\&uJULKMuJG&•
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~ihpS�xHORU`\�U`KfhpZd\&a uXh&STxHafG��PKfU{y.ULEHGXh&^_yTxH^Lh �vKMWHGJIF\ Š<hp^LI•UFu \&I_G�ILuJGXZd\�^LKMh„johp^<ULEHG�uXh&STxHafG��PKfU{y

h&j spafhpQd\&a€hpxPU`KMS�KMIL\�U`KfhpZYxH^Lh&QHaMGJSTIJ•3z{Z ^_G \&afKfU{yYU`EHG„xH^Lh&QHaMGJS h�jwedZHWHKfZHs U`ERG‹spaMh&Qd\&a€STKfZHK �

S‹OHS \�U3afG \&I•U=joh&^�I_hpSTGtI_KMS�xHaMGtI_yvI•U`GXS�I3KfZAu ERGXS�KMI_UL^_y(ILORu E�\&I�•€GJZHZd\&^_W-�•‚&h&ZHGXI�uXaMORI_U`GJ^LI

ILGJGXS�I<ULh Q G�U`^L\&uJU`\&QHafG=ORILKMZRs‹ILhpxREHKMI•U`KMuX\�U`GJW IL\&STxRaMKMZRs„\�aMsphp^_KfULEHSTI \�ZHW S�hPWRGX^LZTuXhpS�xHORU �

KMZRs„^_GXILh&OH^LuJGXIX•�7=h Š<G �&GX^qKfZTafKMspEnU h&j|U`EHG=a}\�I_U‡ILGJuJU`KfhpZ �vxH^Lh �vKMZRsCULEd\�U‡U`EHG=spaMh&Qd\&aHS�KMZHKfS‹OHS

Ed\&I,Q GXGJZAKfWHGXZnU`KVedGXW(KMI,\‹j \&^FS�hp^_G u Ed\&aMafGXZHs&KMZHs.xH^_hpQHafGXS(•

DFEHG�sphp\&a|h�jcU`EHKfIiILGJuJULKMhpZˆKfI<ULh ^LG��vKMGJŠ ULEHG�S�GJU`ERhPWHh&aMhpspKfGXIwŠ,EHKfu EY\&^LG�uXOH^_^LGXZnULafyTI_U \�U`G

h&j€U`ERG„\�^_Uqjohp^Fs&aMhpQd\�a|hpxPU`KMS�KMIL\�U`KfhpZTŠ,KVU`EHKfZˆU`EHG�jo^L\&S�GJŠ<hp^
�

h&j]GJZHGX^_s&yŒaM\&ZHWHI_u \&x G�U`EHGJhp^_y&•

DFEHGJILG S�GJULEHhvWHhpaMh&spKMGJI3u \�Z Q G�WRK �vKMWHGJW	KfZnU`hŒU{ŠihAQH^Lhp\&W+u \�ULGXsphp^_KMGJI��kI_U`hvu Ed\&I•U`KfuT\�ZHW	WRG#�

U`GJ^LS�KMZHKfI_ULKMu=\&xHxH^_hn\&u EHGJIX• � KfULE U`ERG G��PuXGJxRU`KfhpZŒh&j€hpZHG3h&jcU`EHG3WHGJULGX^LS�KMZRKMI_ULKMu=STG U`EHhvWHI��H\&afa

\&^_GCERGXOH^_KMI_ULKMuJI,\&ZHW(ILEd\&^_GCULEHGtuXhpS�S�hpZŒxH^Lh&x|GJ^_U{yŒU`EH\�UFU`EHG yY^LGJmvORKM^LGtIL\&STxRaMKMZRs‹h&j5x hpKfZgULI

hpZ+U`EHG�[ �‡N|•%7�h%Š ULEd\�UtIL\&STxRaMKMZRsŒKMI u \�^L^LKfGXW hpORUtKfI xH^LKfS \&^_KMaVy(Š,EH\�UCWHK �|GX^_GXZnU`KM\�U`GJItULEHG

S�GJU`ERhPWHIJ• �iGJu \&ORILGTULEHG�I`\&S�xHaMKfZHsŒKMICI_ULhPu EH\&I_ULKMu‰KMZ Zd\�ULOH^LG‰U`EHGJILG \&aMsph&^LKfULEHS�I \&^LG‰h&j ULGXZ

a}\�Q|GJaMaMGJWŒ\&I,I_ULhPu EH\&I_ULKMuC\&xHxH^_hn\&u EHGJIX•

DFEHGFS�hpI_U]I_U`^L\&KMs&EgU � johp^•Šq\�^LW‹I•U`hvu Ed\&I_ULKMu,\&xRxH^Lhn\�u EHGXI \&^_GiU`ERhpILGFQd\�ILGXW‰OHx hpZ‹I_KMS‹ORa}\�ULGXW

\&ZHZRG \&afKMZHs‹KfZŒŠ,EHKMu E(I_U`\�U`KfI_U`Kfu \&a|STGJu Ed\&ZHKfu \&a|U`GXu ERZHKMmgOHGJI=Š<GX^_GteH^LI_U=OHI_GXWYU`h‰ILh&a �pGtuJhpS‹QHK �

Zd\�ULhp^LKM\&aHhpxPU`KMS�KMIL\�U`KfhpZ.xH^_hpQHaMGJSTIJ•




ZHh&U`ERGX^iuX\�U`GJsphp^•y�\&^LG,U`EHG=Enyvx|GJ^LILOR^_j \&uJG�WHGJjoh&^LST\�U`KfhpZ

\&xHxR^Lhn\&u ERGXI,KMZˆŠ,EHKfu E(ULEHG ZHhpZ �{uXh&Z �&G��PKfU{yˆh&j ULEHGt[ �‡NYKfIqKMZHuJ^LGJSTGJZgU`\&aMaVy ^_GXWHORuXGXW(aMGX\��PKfZHs

\3I_KMS�xHaMGJ^ xH^_hpQHafGXS U`h�I_hpa �&G&•5DFEHGFuX\�U`GJsphp^•y h&j G��phpafORU`KfhpZd\&^•y„\&aMsph&^LKfULEHS�I€U`\
�

GiKMZHI_xHKM^L\�U`KfhpZ

jo^Lh&S U`EHG„xH^LhvuXGJILI3h�jwG �&hpaMORULKMhpZ(KMZAZd\�ULOH^LG�•�b KMZd\&afafy WHGJULGX^LS�KMZRKMI_ULKMu S�GJULEHhPWRI�I_OHu E+\&I�ULEHG

�

� � QH^`\&ZRu E	\�ZHW�Q|h&OHZHW+\&afsphp^LKVU`EHS ��� ƒpƒ/�]xH^_h �PKfWHGXI uJGX^•U`KfeHu \�ULGXI3ULEd\�U�ULEHG‹spafhpQd\&akSTKfZHK �

S‹OHS1KMIFZHh&U=KfZ(uJGX^•U \&KfZA^_GXspKfhpZHIFh&j]uXhpZReHspOH^`\�U`KMh&Zd\&a I_xd\&uXG�•<z{Z(U`EHG johpafaMh%Š,KMZRs‹xd\&^L\&sp^`\�xHEHI

\‹WHGJILuX^_KMxRULKMhpZ h&jkG \&u EYu \�U`GXs&hp^_yTKMI<S \&WRG&•wDFEHGJKM^F\&W �&\�ZgU`\&spGJI,\&ZHWŒILERhp^_ULuXhpS�KMZHs&Iq\&^_G�WHKMI �

uXORILILGJW •�z{Z	ST\&Zny�u \�ILGXItU`ERGT\�aMsphp^_KfULEHSTI=Ed\��pG�Q GXGXZ U`GJI_U`GJW	h&Z •cGXZRZd\&^LW �•‚&hpZHGJItuXaMORI_U`GJ^LI

\&IwU`ERGXILG�Ed\��pG�Q|GJuXhpS�G=\&Z KfZRjohp^LST\&aPQ|GJZHu EHST\&^
�

h&j|U`EHG=mgOd\&afKfU{y.h&j \CxH\&^_ULKMuXORa}\&^5IL\&S�xHaMKfZHs

\&afsphp^LKVU`EHS(•

DFEHG=x|h&ULGXZnU`KM\&aHGJZHGX^_s&y‰ILOH^•j \&uXGJI<h�jc•cGXZHZH\&^LW-�8‚&hpZHGJI

�

• ‚ �]uJaMOHI•U`GJ^LI‡Ed\��pG=Q|GJGXZ G �PxHaMhp^_GXW

Š,KfULE ILh&STG„h&j5U`ERG johpaMafh%Š,KMZHs�\&afsphp^LKVU`EHS�IFjohp^=uXaMORI_U`GJ^LI \�I3a}\�^LspG„\&I
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�AhpI•Uq•k‚tuXaMORI_U`GJ^LI<Ed\��pG3s&aMhpQd\�aHSTKfZHKMST\3Qd\�ILGXW hpZ \ ��\&u � \ y�KMuJhpI`\&ERGXWH^_hpZ����

2
�

� \�ZHWTŠ,KVU`E

U`ERGFG��PuXGJxRU`KfhpZ‰h&j|\3joGJŠ�OHZgOHILOd\�adu \&I_GXI��gEd\��&G=S�KMZRKMST\,ULEd\�U \&^_Gq^LGX\&ILh&Zd\&QHaVy‹G \�I_y ULh aMhvu \�ULG

Š,KfULE„ULEHGiQ GXI•Uwh&jHULEHGiIL\&STxRaMKMZRs3\&afsphp^_KfU`ERSTIcuJOH^L^_GXZnU`aVy \���\&Kfa}\&QHafG&•€bdhp^kS \�spKMu ZgOHS‹Q GX^ ILK �JGXI

�

I_K �JGXI‡\�U Š,EHKMu ET\ uXhpS�xHafGJU`GFKfuXhpIL\&EHGJWH^`\&aduJaMOHI•U`GJ^‡uX\&Z�Q|GFjohp^_STGJW � U`EHG,spafhpQd\&aPSTKfZHKMS OHS KfI

\‰uXhpS�xHaMG U`G ��\&u � \ yYKMuJhpI`\�EHGXWH^_hpZ �dŠ,KfULEAKfZnU`GX^_STGJWHK}\�U`G ILK��XGJI=U{yvxHKfu \&afafyŒEd\��vKMZRs \ ��\&u � \ y

KMuJhpI`\�EHGXWH^_hpZ�Š,KVU`E \�xd\&^•U`K}\�aMafyˆuXhpS�xHaMG U`GJW�hpORULGX^�a}\ ypGJ^X•�b h&^�h&ULEHGX^�ILK��XGXI=U`EHG„KMuJhpI`\&ERGXWH^L\&a

I_UL^LOHu U`OH^_G S‹ORI_U„uXhpS�x|G U`G‰Š,KfULE	h&ULEHGX^CaMh%Š � afyvKMZHsYI•U`^LORuJU`OR^LGXI„Š,EHKMu E	u \&Z	Q|G�Qd\&I_GXW OHx hpZ

\AUL^LOHZHuX\�U`GJW�hPu U \&ERGXWH^_hpZ � ��\&^ � I‹WHGXuX\&EHGJWH^LhpZ&�‡h&^‹\ •cG \�^_y U`GJUL^`\&ERGXWH^_hpZ �5johp^„G��R\&S�xHaMG$�

�

I_GXGtedspOH^_G �p• �+�/� •wz{ZYU`EHGJILGCu \&I_GXI,U`EHGC[ �‡NŒU{yvxHKfu \&afafy Ed\&I=\.WHKMI_uXhpZHZRGXuJULK �vKfU{yˆsp^`\&xRE(Š,KVU`E
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WHhpORQHaMG‰xd\&afS U`^_GXG‰U`hpx hpafhps&y�Š,KVU`E+U`EHG�ILGJxd\&^L\�U`G�STKfZHKMST\ aVyPKfZHsA\�UtU`EHG�Q|h�ULU`h&S h&jiULEHGXKf^

^LGJILx GXu U`K �&G�joOHZHZHGJaMIJ•wDFEHG�aMKfmgOHKMWTI_U \�U`G�\�ZHWˆU`EHGJ^LG johp^LG3ULEHG ��\&I•UqST\ 
_hp^LKVU{y‰h&j€aMhvu \�a S�KMZRKMST\

\&^_G�Qd\&I_GXW�h&Z�x|h&afygU`G U`^`\�EHGXWH^L\&a=xd\&u
�

KMZHs	Š,EHKMu E�KfITuJaMhpI_GX^�U`h \�Z�KMuJhpI`\&ERGXWH^L\&a�I•U`^_OHuJULOH^LG

U`EH\&ZAULhˆ\&ZnyYh&j5ULEHGCh&U`EHGJ^�I•U`^_OHuJULOH^LGJIX•=DFEHGX^_GJjohp^_G„edZHWRKMZHs�U`EHGJILG ZRhpZ-�{KfuXhpIL\&EHGJWH^`\&acs&aMhpQd\�a

S�KMZHKfS \3ORILKMZRs„IL\&STxRaMKMZRstULGXu EHZRKMmgOHGXI<u \&ZTxH^Lh �&G�WHK ��uXOHaVU<G��pGJZ johp^ ILST\&aMaRI_yvI_ULGXS�IiILORu EŒ\&I

•k‚��	�„Š,EHGJ^LG�U`EHG�spaMh&Qd\&awS�KMZHKfS‹OHS KMIC\(j \&uJG#� uXGXZnUL^LGXW �{uXORQHKMu�U`^LORZHu \�ULGXW	hPu U \&EHGJWH^Lh&Z

�

I_GXG

edspOR^LG �p• �%ƒ � •�DFEHG�xH^LhpQRaMGXS KMItS \�WHG‰SThp^_G‰WHK ��uXORafUtQny�U`EHG�^LGJa}\�ULK �&G�I_K �JGXICh&j<ULEHG�uXhpS%�

x GJU`KfZHsŒjoOHZHZHGJaMIJ• �iGXuX\&OHILG‰U`ERG�ZRhpZ-�{KfuXhpIL\&EHGJWH^`\&a joOHZHZHGJawuXhpZnU \�KMZHI U{yvxHKMuX\&aMaVy�I_KMspZRKfeduX\&ZnU`afy

aMGJILI S�KMZHKfS \,U`Ed\&Z‰U`ERG=KfuXhpIL\&EHGJWH^`\&aHjoORZHZHGXa��nU`EHG,KMuJhpI`\�EHGXWH^L\&aRjoOHZRZHGXa Q GXZHG eHU`I jo^LhpS Ed\��vKMZHs

sp^_G \�ULGX^]uJhpZReds&OH^`\�ULKMhpZH\&agGXZnU`^_hpxnyp•5z{ZnU`GJ^LGJI_U`KfZHspaVy KVU]Ed\�I]Q GXGXZ‹joh&OHZHW ULEd\�Uw\�xHxHafyvKfZHs�\=uXhpS%�

xH^_GXILI_K �&G�johp^_uXG,U`htU`EHG�uXaMORI_U`GJ^ KMZHuJ^LG \�ILGXI‡U`EHG=aMK
�

GJaMKMERhPhvW.h&j afhPuX\�U`KfZHs ILORu EˆZHhpZ-� KMuJhpI`\&ERGXWH^L\&a

spafhpQd\&a,S�KMZHKfS \R•�DFEHKMIˆKfITQ GXuX\&OHI_G�uXhpS�xH^LGJILI_KMhpZ�QRK}\&I_GXITULEHG IL\&STxRaMKMZRs	\ Ši\ y�jo^Lh&S ULEHG

S�hp^LG�ILxHERGX^LKfu \&a<KMuJhpI`\&ERGXWH^L\&a<I•U`^_OHuJULOH^LGJI � �

2

2$� •(z{Z j \&u U‹KfUCU`hvh
�

\�ZgOHS Q|GJ^‹h&jqy&G \&^_I‹johp^

U`ERGCuJaMOHI•U`GJ^=uJhpS�S‹OHZHKVU{y U`h�WHKfILuXh �&GX^,U`EHG U`^_OHZHuX\�U`GJWAhvuJU`\&EHGXWR^LhpZ

�

Š,EHKfu EAŠi\&I,WHKMI_uXh �pGJ^LGJW

WHOHG.ULh(KfSTxR^Lh �pGJW IL\&S�xHaMKfZHsˆ^Lh&ORU`KfZHGXIt\&ZRW KfZHuX^_G \&I_KMZHsYuJhpSTxRORU`GJ^ x|h%Š<GX^ � •‰[w^LKMh&^�U`hˆU`ERKMI
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U`ERG„KfILhvu \&EHGJWH^`\�akI•U`^_OHuJULOH^LGCŠq\&I=Q GXaMKfG �&GXWAULhTQ GtU`EHG„spaMhpQH\&a S�KMZHKfS‹OHS(•<[kGX^_Ed\&xHI=U`EHGJ^LG KfI

ypG U‰\&ZHh�U`EHGJ^Cy&GJU.afh Š<GX^„GXZHGJ^Ls&y I•U`^LORuJU`OR^LGˆ^_GXST\&KMZHKfZHsŒU`h Q G WRKMILuJh �pGX^_GXW �5ULEHhpOHs&E	U`ERKMI KfI

OHZHafK � GXafyˆ\�U,aMGX\&I_U,KfZŒU`EHKfIFu \&I_G&•
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DFEHG�ILKfS‹OHa}\�U`GXW+\�ZHZHG \�aMKMZRsA\�aMsphp^_KfULEHS h&j � KM^
�

xd\�U`^_KMu
�

� � GXa}\�ULUC\&ZHW � GXuJu EHK KMZ � ( 3

2

Ši\&I

xH^_hpQd\&QHaVy ULEHGCeH^LI_U=I_KMspZHKVedu \�ZgU=\�ULU`GJSTxPU=\�U=spaMhpQH\&a hpxPU`KMS�KMIL\�U`KfhpZˆh&j uXh&S‹QHKMZH\�U`hp^_K}\&a|xH^Lh&Q-�

aMGJSTI Qd\&ILGJW"hpZ�I_U`\�U`KfI_U`Kfu \&a<STGJu Ed\&ZHKfu \&a<xH^LKfZHuXKfxHaMGJI ���

2

3$�q\&ZHW�U`ERGX^LG johp^LGŒKVU‹I_EHhpOHafW*Q GŒ\

sphvhPWYuX\&ZHWHKfWd\�U`GC\&afsphp^_KfU`ERS johp^FedZRWHKMZHs.ULEHG„s&aMhpQd\�a STKfZHKMS OHS h&Z�\�[ �<N • z U=KfI=QH\&ILGJW�hpZ

U`ERG�xH^_KMZHuJKMxHafGFh&j€\&ZRZHG \&afKMZHs Š,EHGJ^LG3\CS�GJU`\&a KMI EHG \�U`GXW�U`h \CEHKfspE‰U`GXS�x GX^`\�U`OH^_G3\&ZRW uXhvhpafGXW

ILafh%Š,afy \&aMafh Š,KfZHs3johp^5\�SThp^_GFuX^•yPI•U \&afaMKfZHGiI•U \�ULGqU`htQ|Gqjoh&^LS�GXW • z{Z�I_KMS‹ORa}\�ULGXW.\&ZRZHG \&afKMZHs�ULEHG
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U`GJSTx GX^L\�U`OR^LG‹h&j ULEHG.I_yvI_ULGXS h�j<KfZnU`GX^_GXI•UtKMI�^L\&KMI_GXW+\&ZHW ULEHGXZ+I_aMh%Š,afyAuXhvhpaMGJW�KMZ�ULEHG.EHhpx G

U`EH\�UtU`EHG‰jo^LGJG�GJZHGX^_s&y STKfZHKMS OHS ULGXZHWRICULh Ši\&^_W	U`ERGTspafhpQd\&a]STKfZHKMS‹ORS�hpZ+U`ERGTx h&U`GJZnU`K}\�a

GXZRGX^Ls�y‰ILOH^•j \&uXG=\&IwU`ERG=uJhPh&aMKMZRs�xH^Lh&sp^LGJILILGJIX• z U KMIwULEHG,ILaMh%Š�uXhvhpaMKfZHs�U`EH\�U xH^LG��pGJZgULI<ULEHG,I_yvI �

U`GJS1jo^Lh&S aMGX\ �vKfZHs.GXmgOHKfaMKMQR^LKMORSA•5NR\&S�xHaMKfZHs.KMIFuX\&^L^_KMGXWYhpOPU�ORILKMZRsT\ �AG U`^Lh&x|hpafKMIqIL\&S�xHaMKfZHs

ILu ERGXS�G � �

2

($�<\&ZHW�\AZHGXuJGXILIL\&^_y \&ZHW I_O ��uXKfGXZnU.uXh&ZHWHKfULKMhpZ johp^tU`EHGTILKMS OHa}\�ULGXW \&ZHZHGX\&aMKfZHs

\&afsphp^LKVU`EHS U`hT\&^_^LK �&G \�U=ULEHGCspaMhpQH\&a S�KMZHKfS‹OHS KMIFjohp^FU`EHGtU`GJSTx GX^L\�U`OR^LG U`h�WHGXuJ^LGX\&ILG„aMhpsn\/�

^LKVU`EHS�KMuX\&aMaVy3Š,KVU`E‹U`KfSTG.� ��*n…�� ��*g† � •]DFEHKfIwS \ � GXI5ULEHGF\&afsphp^LKVU`EHS �&GX^•y.ILafh Š�\&ZHW‰\�afU`GJ^LZd\�U`K �&G

uXh&STxH^_hpS�KMILGC\&xRxH^Lhn\�u EHGXI�Ed\��pG‹Q GXGJZ ILOHs&spGXI•U`GXW • 7=h Š<G �&GX^�ULEHGX^_G KMI=\�^LKMI � U`Ed\�U�Q GXu \�OHILG

h&j€^L\&xHKMWTuXhvhpaMKfZHstU`EHG�I•yvI_U`GJS1ST\ yTQ GXuJhpS�G�U`^L\&xHx GXWŒKfZTU`ERG3Š,^LhpZRs‹ILKfWHG3h&jk\„Qd\&^L^_KMGJ^‡ULEd\�U

KMItKfZHuX^_G \&I_KMZHsY^LGJa}\�ULK �&G‰ULh  � \&ItU`EHG‰U`GJSTx GX^L\�U`OH^_G‰KMIt^LGJWHOHuXGJW •ˆDFEHKfI„KfItxd\&^_ULKMuJOHa}\&^_afyAILh

Š,EHGJZˆ[ �‡N 1 I Š,KfULE‰S‹OHafULKMxHafGixd\�aMS UL^LGJG

�

joOHZHZHGJaMI)�wh&^wQd\&Znyn\&Z�U`^_GXG,WHKMI_uXhpZRZHGXu U`K �vKVU{y.sp^`\�xHEHI

\&^_G Q|GJKMZHs‰I_ULOHWHKfGXW •
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DFEHG�uXGXZnUL^`\&a U`EHGJSTG,KfZ Enyvx|GJ^LILOR^_j \&uJG�WHGJjoh&^LST\�U`KfhpZ.STG U`EHhvWHI‡KMI U`EHG=ILORuXuXGJILI_K �pG ^_GXaM\ �R\�U`KfhpZ

h&jcULEHG�x h&U`GJZgULK}\&a ILOR^_j \&uJG�U`h‰\ S�hp^LG�uXhpZ �&G��YI_OH^_j \&uJG&• DFEHG G#� GJuJUFh&jcULEHKMIiKMI<ULh.^LGJWHOHuXG�ULEHG

ZgOHS‹Q GX^th&jiSTKfZHKMST\ hpZ+U`EHGT[ �‡N+U`ERGX^LGJQny+^LGXWROHuXKfZHsAULEHG‰aMK
�

GXafKMEHhvhPW�h&jqspG ULULKMZHsŒU`^L\&xHx GXW

Q GXEHKfZHW Qd\&^_^LKfGX^LI \&I„ULEHG ULGXS�x|GJ^`\�ULOH^LGTh&jFU`EHGTI_yvI_ULGXS:KfI„^_GXWHORuXGXW • 7�h%ŠiG��pGJ^�WRGJjohp^_STKfZHs

U`ERG.ILOH^•j \&uXG‰\&afSTh&I_U \�afŠi\%yvI ST\
�

GJI KfU KfSTx hpI_ILKMQRaMGCZHh&U�ULhŒWHGJjohp^_S�ULEHG.spaMh&Qd\&akSTKfZHKMS‹ORS �

Š,KfULEHhpORU
�

ZRh Š,KfZHs‰KfULIqaMhvu \�ULKMhpZ \‹xH^LKfhp^LK��R\�ZHWˆU`EHGJ^LG johp^LG KVUFKMIqh�j U`GXZŒZRGXuXGJILIL\&^_yŒULh.x|GJ^_johp^_S

ILh&STGA^LG �&GX^_ILG+S \�xHxHKMZRs	xH^_hPuJGXWHOR^LG�hpZHuJG�U`ERG�^LGJa}\ �R\�ULKMhpZ�Ed\&IˆQ GXGJZ�uXhpS�xHafGJU`GJW • �<h&U`E

U`ERG(WRKMI_U`\&ZHuJG(I_u \&afKMZHs+S�GJULEHhPW*\&ZRW*ULEHGAWRK �|OHILKfhpZ�GXmgOd\�ULKMhpZ*S�GJU`ERhPW"^LGJmgOHKM^_GA\+^LG��pGJ^LILG

ST\&xHxHKfZHs.xH^LhvuXGJWHOH^_G&•
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Dkh‹OHZHWHGJ^LI•U \&ZHWˆULEHG3WRGJjohp^_S \�ULKMhpZ�KMZ�U`EHG�WHK �|OHI_KMhpZTGXmgOd\�ULKMhpZˆS�GJULEHhvW

�

r�� � � KfU<KMI‡OHILG joOHa

U`h‰uJhpZHILKfWHGX^FULEHGthpZHGtWHKMS�GXZRILKMh&Zd\&a uX\&ILG�•�7�GX^_GCULEHGtx|h�U`GXZnULK}\&a KfIFWHGJjoh&^LS�GXW(\&I
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�p• ƒ 2 �

Š,EHKfu EAKVj ^_GXx G \�ULGXW � ULKMS�GXIiyvKfGXaMWRI
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I�\�^LGJILOHaVU‰h&j�ILOHu E�\ U`^`\�ZHI_johp^_S \�U`KMh&Z U`EHGYKfZ �dGXu U`KfhpZ�x|h&KMZnU`I.^_GXST\&KMZ ULEHGYI`\&S�GˆŠ,EHKMafG

^LGJspKMh&ZHIˆŠ,EHGX^_G�U`EHG�joOHZHu U`KfhpZ�KMIŒuJhpZ �pG�� KfZHuX^_G \&I_G \&ZHW ^LGJspKMhpZRIˆŠ,EHGX^_G+ULEHG�joOHZHu U`KMh&Z KfI

uXh&ZHu \��pG�^LGXWROHuXG(U`h%Šq\�^LW�ULEHG���\&afOHG(\�U�U`EHG(KMZ �HGXuJULKMhpZ*x hpKMZnU •

�

KMI.U`ERGXZ�u EHh&ILGXZ�U`h Q G

*nƒ
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� � � � �HKfZŒŠ,EHKMu E(u \&I_G„GJmgOd\�U`KfhpZ �p• ƒp†‹KMIqU`^L\&ZHI•johp^LS�GXWŒU`h

G��Px � �

� �

� �
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�p• ƒ 3 �

Š,EHGJ^LG��

�

…tKMI \ xd\�^`\&S�GJULGX^X• DFEHG=G��Px|h&ZHGXZnU`KM\&adu \�ZTQ G,^LGXxR^LGXI_GXZnU`GJWˆQny‹U`ERG=D \ yvaMhp^wI_GX^LKfGXI

� � � �

�

ƒ �

�

�

�

�
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; �

�p• ƒ$( �

Š,EHGJ^LG � � �

�

� � � � ����� •�DFEHG G��|GXu UŒh&j ULEHG ILORuXuXGJILI_K �pG+hpx GX^L\�U`KfhpZ�h�j U`EHG G �Px|hpZRGXZnU`KM\&a

hpZ �

�

� �3KfI�ULEd\�U EHKfspE jo^LGJmgOHGXZHu y �dOHu U`Od\�U`KMh&ZHI�KMZAU`EHG‰[ �‡N � \�ULULGXZ�S�hp^LG„xH^Lh&ZHhpOHZHuJGXWHaVy

U`EH\&Z afh Š<GX^ jo^LGJmgOHGXZHu y �HOHuJULOd\�U`KfhpZHIJ• 7�h%Š<G �pGJ^iU`ERG3D \%yvafhp^ ILGX^_KMGJI

�

GJmgOd\�U`KfhpZ �&• ƒ+( �wuX\&Z Q G

WHK �pGX^_spGXZnU,johp^FuJGX^_U`\&KMZ �

�

� �,\&ZHWYI_O ��uXKMGJZnU`afyˆa}\&^_spG����HQHORU,Š,EHGJZ�KVUFWHhvGXI,uXhpZ �&GX^Ls&G„KVU,u \&Z

Q G �&GX^_KfedGJW(ULEd\�U,KfULIFILOHS KfI,\.ILhpafORU`KfhpZŒh&jkU`EHGtWHK � OHI_KMhpZYGJmvOH\�U`KfhpZ
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… �

Š,EHGJ^LG � ^_GXxH^_GXILGJZnU`I ULKMS�Gw\&ZHW ��

�

�

;

… � � �

�

� � • DFEHG ILhpafORU`KfhpZ h&jPGXmgOd\�ULKMhpZ �p•

2

…FKMI johpafaMh%Š<GXW

KMZRI_U`GX\&WYh&jw\�xHxHafyvKfZHs‹U`EHGtG �Rx hpZHGJZnU`K}\�achpx|GJ^`\�ULhp^X•

bdhp^ �,I_O ��uXKMGJZnU`afyAa}\�^LspGtU`EHG„joOHZHuJULKMhpZ ��

�

�

;

�

*

�

�

�FŠ,KMaMa€EHh&x|G joOHaMaVyYEd\��pG‰\ I_KMZHspafG„S�KMZ �

KMS OHSA• 7�h%Š<G �pGJ^tKfU`I�x|h&ILKfULKMhpZAS \ y(ŠiGJaMa Q|G‹WRK �|GX^LGJZnU�U`h ULEHG‹spafhpQd\&a€S�KMZHKfS‹OHS h&j �

�

� � •

DFEHKfI S�KMZHKfS‹OHS:KfITU`ERGXZ�OHI_GXW \&Iˆ\	I_U \�^_U`KfZHs x hpKfZgUTjohp^ˆ\	^LG �&GX^_ILKMZRs�xH^LhvuXGJWHOH^LG�• 7�GJ^LG

U`ERGCWRGJjohp^_S \�ULKMhpZŒKfIFKMZHuJ^LGJSTGJZgU`\&aMaVy ^_G �&GX^LI_GXW KfZŒU`EHGtILGJ^LKfGXI���� �

�

�

;

�
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*
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�

� ƒ � �#� � �$� ���CŠ,ERGX^LG � KMI,\‹^LG��pGJ^LILKfZHs�KMZHuJ^LGXS�GXZnU=\&ZRWA\‹S�KMZRKMS�KMI`\�U`KMh&Z�KfIFu \&^ �

^LKfGXW"hpORU�OHI_KMZHs�ULEHGYSTKfZHKMS‹ORS x hpKMZnU‹jo^_hpS ULEHGYxH^LG��PKfhpOHI‰ILOR^_j \&uJG�\&I�\�I_U`\&^_ULKMZHs+x hpKMZnUX•
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GX^L\�U`KfZHs(WRyvZd\&S�KMuXIthpZ U`EHG‰U`^L\&ZHI•johp^LS�GXW	[ �<N •��=h&U`KfuXG.U`Ed\�U \�U`hpS�Itu \&Z	G��|GXuJULK �&GXafy+xH\&ILI

U`ER^LhpOHs&E�GX\&u E‰h&U`ERGX^5Š,KfULEHhpORU ERKfULULKMZHs3KMZRedZRKfU`GiGXZHGJ^Ls&y.QH\&^L^_KMGX^_IX• 7�h%ŠiG��pGJ^‡ULEHGF^LGX\&ILhpZ‰Š,Eny

Qd\&I_KMZ EHhpxHxRKMZHsYKMI xH\&^_ULKMuXORa}\&^_afyAG��|GXuJULK �&G \�UCafhPuX\�U`KfZHsˆZHhpZRKMuXh&I`\&EHGJWH^`\�awspaMhpQH\&a5S�KMZHKfS \ KfI

WHOHG‹ULhˆU`EHGJ^LS�hPWPyPZH\&STKfu uJhpZHILKfWHGX^L\�U`KfhpZHI ���

�+2

�#�

�

*$� • ��Z�U`EHG.hp^_KMspKfZd\&ak[ �‡N ULEHG.hvuXuXORxd\ �

U`KfhpZ*xH^LhpQH\&QHKMafKfULKMGXI.h�j�U`EHGAuXhpS�x GJU`KfZHs I•U`^_OHuJULOH^LGJIŒ\&Iˆ\+joOHZHu U`KMh&Z�h&j�ULGXS�x|GJ^`\�ULOH^LGAEd\��pG

aMKVULULaMGFh �pGJ^La}\�x • 7�h%Š<G �pGJ^,\&Iq\„^LGXI_OHafUih&j ULEHG3U`^L\&ZHI•johp^LST\�U`KfhpZ�h&j U`ERG [ �<N �vULEHG�hvuXuXORxd\�U`KfhpZ

xH^_hpQd\&QHKfaMKVU`KMGJI \&^LG�QH^Lhp\&WHGXZRGXWˆS�G \&ZRKMZHsCU`Ed\�U‡U`ERGX^LG3KMI<\&ZˆKMZRuX^LGX\&ILGJWŒu Ed\&ZHuJG�h&j UL^`\&ZRILKfULKMhpZ �

KMZRs �]johp^„G��R\&S�xHaMG$�]jo^LhpS$U`ERGˆKMuJhpI`\&ERGXWH^L\&a<uJaMOHI•U`GJ^ joOHZHZHGJa � \�j ULGX^ ULEHG jo^_GXGˆGJZHGX^_s&y s&aMhpQd\�a

S�KMZHKfS‹OHS Ed\&I,I_Š,KVU`u EHGJWAjo^_hpS ULEHGtKMuXh&I`\&EHGJWH^`\�a U`h.U`EHGtZHh&Z-�{KfuXhpIL\&EHGXWR^`\&a I•U`^_OHuJULOH^LG�•

z{Z�\&WHWRKfU`KfhpZ�ULh uJaMOHI•U`GX^_I U`ERG�Qd\&I_KMZ�ERhpxHxHKfZHs \&afsphp^_KfU`ERS:Ed\&I \&aMI_h Q GXGXZ \�xHxHaMKfGXW"U`h

x GXxRULKMWHGJI��dx hpafyvS�GX^LI,\�ZHWAs&a}\&I_ILGXI ��� ƒ

2

� �

� �

� �	2

�

� •

DFEHG�S�GJULEHhPWˆ\&aMI_h Ed\&IiILhpS�G3I_KMspZHKVedu \�ZgUiWHKMIL\&W ��\&ZnU \�spGXIJ•wDFEHG3j \&u UiU`EH\�UiULEHG [ �‡N Ed\&I

Q GXGXZ U`^L\&ZHI_joh&^LS�GXW	ULhAI_OHu E"\&Z G��vU`GJZnU.STGX\&ZHI U`EH\�U‹\�aMawWRyvZd\&S�KMuX\&awKMZPjohp^LST\�U`KfhpZ KfI„afhpI_UX•




WRWHKfULKMhpZd\�aMafy Q|GJKMZHsˆ\ I`\&S�xHafKMZHsT\&xHxH^_hn\&u E�ZHh spOd\&^L\&ZnU`GXGJI�u \�Z�Q|G‹xR^LhvWHOHuXGJW+\&Q hpORU3ULEHG

spafhpQd\&a|STKfZHKMS‹ORSA•

�
�����	� ���

$
� � �

�
���

� �
�

� � �
�,�)�

�
���

DFEHG �Ah&ZgULG,~q\&^_aMh3Š,KVU`E.S�KMZHKfSTKfI`\�ULKMhpZt\&afsphp^_KfU`ERS#h&j •cKH\&ZHW�Nvu EHGX^L\&sn\ ���	2 2 � � 2n† �PKMI]GJmgOHK � �

\&afGXZnUwU`h U`ERG=QH\&ILKfZ�ERhpxHxHKfZHsC\&aMsph&^LKfULEHS Š,EHGX^_G,ULEHG,OHx Wd\�U`GJWTuJhPh&^LWHKfZd\�U`GJI \&^LG,I_GJU U`h U`ERhpILG

h&jkU`EHGtafhPuX\&a S�KMZHKfS‹OHS(•

����� � * � �
�/�1�
��(

� �
"

�
$ �

� �
�

�

DFEHGˆKfWHG \(johp^„s&GXZHG U`KMu \&aMs&hp^LKVU`EHS�I Šq\&I WHGX^_K �pGJW jo^LhpS ULEHG xH^_hPuJGXI_I.h&j,Zd\�ULOH^`\&a‡ILGJaMGJuJU`KfhpZ

Š,EHKfu E�WR^LK �&GXI G �&hpaMOPU`KMh&Z‹KMZ‹ULEHG,Zd\�U`OR^`\&avŠihp^_aMW ���	2 3 � � 2 ($� • z{Z‰Zd\�ULOH^`\�aHILGJaMGXu U`KfhpZ‰\ STGJS‹Q|GJ^

h&j3\�ILx GXuXKfGXI‰Ed\&I�\�xd\&^•U`KfuXOHaM\&^ spGJZHGJULKMuYuXhvWHGˆŠ,EHKfu E�^_GXI_OHafULI�KfZ U`EHGYG �RxR^LGXI_ILKfhpZ�h&j,ULEd\�U

uXhvWHG$1 I‹xREHGXZHh�U{yPx G

�

U`EHGˆh&^Lsn\&ZRKMILS�� •ŒDFERGˆ^LGJa}\�ULK �pG�eHU`ZRGXILI h&jFU`EHGTWHK �|GX^_GXZnU‹xREHGXZHh�U{yPx GXI

WHG U`GX^_STKfZHGXI�Š,EHKMu E�h&^Lsn\&ZRKMILS�I�spGJUTU`h xH\&ILIˆh&Z�U`EHGJKM^TspGXZHGJI U`h	U`EHGJKM^�xH^Lhps&GXZny�ULEHGX^_GXQny

GXZRILOH^_KMZHs‰U`EHGtI_OH^ �vK ��\&a h&j ULEHGXKf^FspGXZRGXaMKfZHG&•

z U�KMI.G \�ILKMGJI_U‰U`h+WHGJILuJ^LKMQ GYspGXZRGJU`Kfu(\&aMsph&^LKfULEHS�I KMZ�ULGX^LS�I.h&j3\&Z�\&xHxHafKMu \�U`KMh&Z ILOHu E�\&I

\�ULhpSTKfu uXafOHI_ULGX^3s&GXhpS�GJUL^_yYhpxRULKMS�KMIL\�U`KfhpZ •‡z{Z�uXafOHI_ULGX^�hpxRU`KfSTKfI`\�ULKMhpZ&�RKMZRKfU`KM\&aMaVy �gU`EHG„xHEHGJZHh$�

U{yvx|G3KMI<ULEHG

2

WHKfSTGJZHILKfhpZd\&a uJhpZRedspOR^`\�ULKMhpZTh&jcU`EHG3uXaMORI_U`GJ^iŠ,EHKfu EŒKMIiG �PxH^LGJILILGJWAKfZŒ\‹QHKfZd\&^_y

I_UL^LKfZHs
)

s&GXZHG + Š,EHKMu E KMI<\&uJULGXWˆOHx hpZˆQnyTxd\&^•U`KMuJOHa}\�^‡h&x|GJ^`\�ULhp^LI�� �%†&…$� •




S�hpZHsCU`EHGJILG�hpx GX^ �

\�ULKMhpZHI \�^LG=uX^Lh&ILILh �&GX^ih&x|GJ^`\�ULKMhpZHI��g\CQRKMZd\&^•y.hpx GX^L\�U`KfhpZ‰KMZ‰Š,EHKMu E‰U{Ših„spGXZRGXIq\�^LG,QH^Lh
�

GXZ \�U

U`ERG3I`\�STG=x|h&KMZnUq\�ZHW U`ERG3GXZRWHIqI_Ši\&xHx GXWŒI_OHu EˆU`EH\�U<ULEHG�eH^LI_Uixd\&^•Uqh&jcs&GXZHG��3KMI‡uXh&ZHZHGXu U`GJW

* 2
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U`hCU`EHG�ILGJuXhpZHWŒxH\&^_U<h&jcspGJZHGtƒC\&ZHW �vKMuJG �&GX^_I`\R• �AORU`\�U`KfhpZ KfIi\COHZd\&^•y h&x|GJ^`\�ULKMhpZ�KMZ�Š,EHKMu E

\.QHKMZH\&^_y �dKMxYKMIFx GX^•johp^LS�GXW(\�U=^L\&ZHWHhpS�afyTILGJaMGJuJU`GJWAx hpKfZgULI,KMZY\‰spGXZHG�•




U=ULEHGtI_U`\&^_U,h&j]\&Z

hpxRULKMS�KMIL\�U`KfhpZˆ\ ) x hpxHOHaM\�U`KfhpZ +‹h�j I•U`^_OHuJULOH^LGJI�KfIFGXI_U`\&QHafKMILERGXWA\&aMhpZRs‹Š,KfU`EˆULEHGXKf^,\&ILI_hPuJK}\�ULGXW

spGJZHGXIJ•‡DFERGCeHULZHGXI_I�h�j5\.xd\&^•U`KfuXOHaM\&^ ) hp^_sn\&ZHKfILS +‹KMIFWRGJU`GJ^LS�KMZHGJWYQgyˆKfU`IFx h&ULGXZnU`KM\&a GXZRGX^Ls�y �

U`ERGTafh Š<GX^ ULEHGTGJZHGX^_s&y�U`ERG�eHU_U`GJ^CULEHGTh&^Lsn\&ZRKMILS(• ��I_KMZHs(x|h�U`GXZnULK}\&a5GJZHGX^_s&y+U`h(ILGJaMGXu U„ULEHG

eHU_U`GX^CuXh&ZRedspOH^L\�U`KfhpZHI�� ST\�U`KfZHsŒKMItx GX^_STKVULU`GJW	Q GJU{Š<GXGJZ eHU„uXhpZPedspOH^L\�U`KfhpZHI Š,EHKMafG.U`EHG�aMGJILI

eHU=uXh&ZRedspOH^L\�U`KfhpZHI,\&^_G WHKMI_u \&^_WHGXW •‡DFERKMI,KMIqULEHG U`^`\�WHKfULKMhpZd\�a spGJZHh&U{yvx|GC\&afsphp^_KfU`ERSA•

z{Zˆj \&uJUiKfUiEd\&IqQ GXGJZŒWHGXS�hpZHI•U`^`\�U`GXWˆULEd\�UiKfUqKfIiuJhpSTxRORU \�ULKMhpZH\&aMaVy‹S�hp^LG�G���uXKfGXZnUFZHh&U<U`h

OHI_G‹QHKMZH\&^_yYGJZHuXhvWHGXW�s&GXZHGJI \&ZHW�\�xHxHafyYULEHG S‹OPU \�ULKMhpZ�\&ZHW uJ^LhpI_ILh �pGJ^ hpx|GJ^`\�ULhp^LI�WHKM^_GXu U`afy

U`hTU`EHG‹I•U`^_OHuJULOH^LGJI � � † � ��� †pƒ � •�DFEHKfI3U{yvx|G.h&j‡\�aMsphp^_KfULEHS Q GXu \�STG � ZHh%Š,Z+\&I�\ˆxHEHGXZRh&U{yvx|G

\&afsphp^LKVU`EHS ��� †

2

� •

DFEHGwed^LI•U \&xHxHafKMu \�U`KMh&Z�h&jvspGXZRGJU`Kfu‡\&aMsph&^LKfULEHS�I ULh�[ �‡N STKfZHKMS�KMIL\�U`KfhpZFŠq\&Ikx GX^_joh&^LS�GXW Qny

r�G \��&GXZ	\&ZHW 7�hˆŠ,EHGJ^LG‰U`EHG y I_OHuXuJGXGXWRGXW KfZ�aMhvu \�ULKMZHsTZHGJŠ spaMhpQH\&a]S�KMZHKfS \.johp^ •k‚��	�„\&ZHW

•k‚��	�TuJaMOHI•U`GJ^LI � �

2

� � � †$*$� •"NvOHQHILGJmgOHGXZnUˆI•U`OHWRKMGXI‰Ed\��&G(ORILGXW�WHK �|GX^_GXZnU ��\&^LKM\�U`KfhpZHI‹h&Z"ULEHG

S‹ORU`\�U`KfhpZ+\&ZHW uX^_hpILI_h �pGX^„hpx GX^`\�U`KMh&ZHI Š,KfU`E+I_hpSTG‰uJhpZHILKfWHGX^L\&QHafG�I_OHuXuJGXI_IX•YNPh&STG.h&j<U`EHGJILG

��\&^LKM\�U`KfhpZHI Š<GX^_GAuJhpS�xd\&^LGJW�Qny � ERKfU`G$� �=KMGXI_ILG(\&ZHW ��\ yvZHG � � †

�

� •"z{Z*xd\&^•U`KMuJOHa}\�^ U`EHG y

hpQHI_GX^ �pGXW�uXh&ZHILKfWHGX^L\&QHaMGix|GJ^_johp^_S \&ZRuXGiWRK �|GX^LGJZHuXGFQ GJU{Š<GXGJZ�UL^`\&WRKfU`KfhpZd\&agspGJZHGJULKMuF\�aMsphp^_KfULEHSTI

�

D �




�q\�ZHWYSThvWHKfeHGXWŒspGJZHGJULKMut\&afsphp^LKVU`EHS�I

�

� �




���RŠ,EHGX^_GtD �




^_GXxH^_GXILGJZnU`I�\�aMsphp^_KfULEHSTI

Š,EHGJ^LG ULEHG uJhPhp^_WHKMZH\�U`GJI�johp^=G \&u E+\�U`hpS \&^_G GJZHuXhvWHGXW�KfZ�QHKfZd\&^•yAZgOHS Q|GJ^LI3Š,KVU`E \TILKMZRspaMG��

x hpKMZnU uX^_hpILI_h �pGX^<hpx GX^`\�U`KMh&Z •]D �




U`EHGJ^LGJjoh&^LG,WHhCZHh&U‡STK �.WHKfI_U`\&ZHuXG,S‹OPU \�ULKMhpZHI5Š,KVU`ET\&ZHspafG

S‹ORU`\�U`KfhpZHIJ• � �




\&aMsph&^LKfULEHS�I=KfZHuXafOHWHG‹S OHafULKMx hpKMZnU=uX^_hpILI_h �&GX^_I \&ZRW�KMZ �pGJ^LILKfhpZHIt\&afaMh%Š,KMZRs

\ S�K �PKMZRsCh�j€WHKMI•U \&ZHuJG�\&ZRWŒ\&ZHspORa}\&^ ��\&^LKM\&QHaMGJIX•5NPxd\&uJG3e �PGXWŒS�hPWRKfedGJW spGJZHGJULKMu�\�aMsphp^_KfULEHSTI

�

NPb � �




��^LG joGX^LICU`h(SThvWHKVedGXW+spGJZHGJULKMuT\&aMsph&^LKfULEHS�I�KMZ+Š,EHKMu E U`EHG�spGJZHGTuJhpZHI_KMI_ULI h&ji^LGX\&a

ZgOHS‹Q GX^_I‹^LGJxH^LGJILGXZnULKMZHs ULEHGˆx hpILKVU`KMh&ZHI„h�jFU`EHG \�U`hpS�I KfZ	ULEHGˆuXafOHI_ULGX^J• z{Z U`EHGJKM^ NRb � �




\&afsphp^LKVU`EHS U`EHG y�\&afILh uX\&^L^_KMGXW�hpORUˆs&^`\&WHKfGXZnUˆS�KMZRKMS�KMI`\�U`KMh&ZHI‹jo^LhpS \ S‹OPU \�ULGXW�x hpKMZnU KMZ

uXh&ZRedspOH^L\�U`KfhpZd\&aPILxd\�uXGqU`htKVU`I5afhPuX\&aPS�KMZRKMS‹OHS(•€z{Z.U`EHGJKM^5uJhpSTxH\&^LKfILhpZ 1 I]ULEHGJy‹joh&OHZHW.ILKfSTKfa}\&^

x GX^_joh&^LST\&ZHuXG Q GJU{Š<GXGJZ+NRb � �




\&ZRWAQd\�ILKMZYEHh&xHxHKMZRsH•

�3U`EHGJ^‹sp^Lh&OHxHI.Ed\��pGŒuJhpS‹QHKfZHGXW"\ ZgOHS Q|GJ^‹h&j,spGJZHGJULKMuŒ\&afsphp^_KfU`ERS U`GXu ERZHKMmgOHGJI�KfZnU`h�\

ILKfZHspafG uXh&STxHOPU \�ULKMhpZd\�a ULhPh&a ��� †52 � �%†p† �‡Š,EHKMu E*\&afILh KfZHuXafOHWHGXI WHK �|GX^_GXZnU‹joOHZHu U`KfhpZd\&a‡johp^LS�I

johp^ WHG edZHKfZHs(eRU`ZHGJILIX• ��I_KMZHs(ILOHu E \&Z	\&xHxH^_hn\&u E spGXZHG U`KfuT\�aMsphp^_KfULEHSTI�Ed\��pG�ILOHuJuXGJGXWHGJW�KMZ

edZHWRKMZHs.U`ERGCafh%ŠiGJI_U=STKfZHKMST\„johpORZHWYQgyŒULEHGtQd\&I_KMZYEHhpxHxRKMZHs‰S�GJU`ERhPW ��� ƒ � •
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xRxH^Lhn\�u EHGXI3ULEd\�U�\&^LG \TuXh&S‹QHKMZH\�U`KfhpZAh�j �&\�^LKMh&OHI�h�U`EHGJ^�\&xHxR^Lhn\&u ERGXI�hp^,U`EH\�U�Ed\��&G‹h&U`ERGX^

xHOH^_x|h&ILGXI=Ed\��pGCQ GXGXZYU`GJ^LS�GXW(EnyPQR^LKMW(\&xRxH^Lhn\�u EHGXIJ•
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�
"

~ihpZRjoh&^LST\�U`KfhpZd\&a ILxd\�uXG„\&ZHZHGX\&aMKfZHs

�

~FN




�qKMI,\‰EgyvQH^_KMWA\&xHxH^_hn\&u E(h&jkU`EHGtQHOHKfaMWŒOHx(xH^_hPuJG#�

WHOH^_Gt\&ZHWYspGJZHGJULKMut\&afsphp^LKVU`EHS�I Š,EHKMu EYEd\&IFQ GXGJZ�\�xHxHaMKfGXW ULh.edZHWHKfZHs‹U`EHG s&aMhpQd\�a|S�KMZHKfS‹OHS
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hpZ"U`EHGA[ �‡N*h&j3x|hpaVyvx|GJxRU`KfWHGXI�\&ZHW�ILKfSTxHafGŒxH^Lh�U`GXKfZHIX•�z{Z�ULEHGYQHOHKMafW�ORx�xH^_hPuJGXWHOR^LGAULEHG

hp^_KMspKfZd\&a x|GJxRU`KfWHG KMIqQR^Lh � GXZ�WRh Š,Z(KMZnULh.ILG �&GX^L\&a€aMG �&GXafIFh&jkuXhpS�x|h&ZHGXZnU=x|GJxRU`KfWHGXIqjoh&^qŠ,EHKMu E

U`ERGAG �REH\&OHI_ULK �&G�GXZgOHS�GX^L\�U`KfhpZ*h&j3ULEHGAS�KMZRKMST\�u \&Z�Q|G(x GX^_joh&^LS�GXW • �‡\&^LKfhpOHI‰I_UL^`\�ULGXspKfGXI

Ed\��pG„Q|GJGXZAWHG �vKMI_GXW(U`h�GXaMKfSTKfZd\�ULG�S \�Zgyˆh&j]ULEHG„ERKMspEHGJ^,GXZHGJ^Ls&y(S�KMZHKfS \„ULhTWRG \&acŠ,KfULE(ULEHG

G��Px hpZHGJZgULK}\&acs&^Lh%ŠFU`E(h&j STKfZHKMST\R•




I KfZ spGXZRGJU`Kfu.\&afsphp^LKVU`EHS�I�� U`ERG‰~FN




\&afsphp^LKVU`EHS KfI3I•U \&^•U`GXW�Š,KVU`E+\ˆ^`\�ZHWHhpS x|h&xHOHa}\/�

U`KfhpZ�h&j<uXhpZPjohp^LST\�U`KfhpZHI=Š,EHhpILG‰GJZHGX^_spKMGJI„\�^LG‹U`ERGXZ STKfZHKMS�KMI_GXW •tDFEHGJILG�aMhvu \&akSTKfZHKMST\ \�^LG

^LG joGX^_^LGXW	U`h \�I„U`ERG Qd\&Z � •YDFEHG uXhpZRjoh&^LST\�U`KfhpZHIt\&^_G ^LG edZHGJW KMZ	ILOHu E"\YŠq\ y	\&I„ULh�ST\ �,�

KMS�KMI_G„ULEHG.WHKMI•U \&ZRuXG.Q GJU{Š<GXGXZ U`EHGJS KfZ�uXhpZRjoh&^LST\�U`KfhpZd\&akILxd\�uXG.ILhŒULEd\�UC\ˆa}\�^LspG‹^_GXspKfhpZ�h&j

uXh&ZRjohp^LST\�ULKMhpZd\�aqILxd\�uXG�KfITIL\&S�xHaMGJW • � \&u E�uXh&ZRjohp^LST\�ULKMhpZ"KMZ*U`EHGAQd\&Z � KfIT^_GXsn\�^LWHGJW�\&I

^LGJxH^LGJILGJZgULKMZHsT\.sp^Lh&OHxYh&j]afhPuX\&a S�KMZRKMST\„uXafhpILG�ULh‰KfUFKfZ(uJhpZRjohp^_S \�U`KMh&Zd\&a ILxd\�uXG&•<l,GJU \�KMZHKfZHs

\&Z�\&^LQHKVU`^L\&^_y �$uXh&ZRjohp^LST\�ULKMhpZHI,KfZ(ULEHG„QH\&Z � U`EHGtjohpafaMh%Š,KMZHs.U{Š<h hpx GX^L\�U`KfhpZHI�\&^LGCuXh&ZHILKfW-�

GX^_GXW !=K'� � \&u E�uXh&ZRjohp^LST\�ULKMhpZ(S \ y(Q G‹^LGJxHa}\&uJGXW Qny�\ aMh%Š<GX^�GJZHGX^_s&yAuXhpZRjoh&^LST\�U`KfhpZAKfZ KfULI

^LGJxH^LGJILGJZgU`\�U`K �pG sp^_hpOHx •wKfK'� � EHGJZA\„uXhpZRjoh&^LST\�U`KfhpZT^_GXxH^_GXI_GXZnU`KfZHs�\ ZHGJŠ�sp^_hpOHxˆKfIiaMhvu \�U`GXW&�

U`ERGXZˆU`ERG uXhpZRjoh&^LST\�U`KfhpZTKfZˆU`EHG3Qd\&Z
�

Š,KfULEˆU`EHG�ERKMspEHGJI_UFGJZHGX^_s&yˆST\ y Q G�^_GXxHaM\&uXGJWŒQgy�U`ERKMI

ZHG Š�uXh&ZRjohp^LST\�ULKMhpZ •

z{Z	h&^LWHGJ^tULhAWRGJU`GJ^LS�KMZHG‹Š,ERGJU`ERGX^‹\ŒZHG Š uXh&ZRjohp^LST\�ULKMhpZ�Q GXafhpZHspI�ULh�\ŒuXOR^L^LGJZnU sp^_hpOHx

hp^iULh�\‹ZHGJŠ�sp^LhpORx �d\‹uXOPU`h+��WRKMI_U`\&ZHuJG

�

�

�

�

KMZŒuJhpZRjohp^_S \�ULKMhpZH\&a ILxd\&uJGtKMIqI_x|GJuXKfeHGXWYŠ,EHKMu E

WHG edZHGXI.ULEHGYILK �JGŒh&j=G \&u E*sp^_hpOHx •




U.U`EHGŒQ GXspKfZHZHKfZHs h&j=U`EHGŒ^_OHZ

�

�

�

�

KMI a}\&^_spGˆGXZRhpOHspE

ILh	U`Ed\�UTU`EHG � sp^_hpOHxHITuXh �pGJ^ˆU`EHG(Š,EHhpafG�h&j ^_GXafG ��\&ZnUˆuJhpZRjohp^_S \�ULKMhpZH\&aFILxd\�uXG&•




I ULEHG

\&afsphp^LKVU`EHS xR^Lhpsp^_GXI_ILGXI

�

�

�

�

KMIiI_OHuXuJGXI_ILK �&GXaVyY^LGXWROHuXGJWA\�ZHWY\‹xH^Lh&sp^LGJILILK �pGJafyˆI_S \�aMaMGJ^<^_GXspKfhpZ

h&j uXhpZPjohp^LST\�U`KfhpZd\&a ILxH\&uXGCKMIFIL\&STxRaMGXW •

~FN




Ed\&IcQ GXGJZ \&xRxHaMKfGXW�U`h,S�GJU �{GXZ
�

GXxREd\&aMKfZ � �%†53$�n\�ZHWC\�ƒ�…,^_GXI_KMWHOHGwx hp^•U`KMh&Z h&jvSTGJaMKfU_U`KfZ

��� †+($� • z U]Ed\&I]\&aMI_h3Q GXGXZ.ORILGXW.KfZ‹\3ERKMGX^L\&^Lu ERKMu \�aP\�xHxH^Lhp\&u E U`h3xH^Lh&ULGXKfZ I_UL^LOHu U`OH^_GqxH^_GXWHKfuJU`KfhpZ

���	3p…$� Š,ERKMu EYŠq\&I=GXZnULGX^LGJW�KfZˆU`EHG„~
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DFEHG‹ULEHGX^_SThvWRyvZd\&S�KMuCI`\&S�xHafKMZHsTSTG U`EHhvWHI�WHGJILuJ^LKMQ GXW�KfZ ILGJuJULKMhpZ �p•

�

•

2

u \&Z+\�aMILh Q|G‹ORILGXW

U`h‰afhPuX\�U`G3ULEHG spafhpQd\&a|STKfZHKMS‹ORS hpZ(\�[ �‡NŒILKMZRuXG U`EHG s&aMhpQd\�a S�KMZHKfS‹OHS S‹OHI•U=Q|Gt\�U,afG \&I•U

\&I‡aMh%Š�\�I‡ULEHG3afh Š<GXI•UiS�KMZRKMS‹OHS I`\&S�xHafGXW�WHOH^LKfZHs„\„ILKfS‹OHaM\�U`KfhpZ • �AGJULEHhvWHIiI_OHu EŒ\&I�
_OHS�x-�

Ši\&a
�

KMZRs*EH\ �&G	Q GXGJZ�ORILGXW U`h"KMWRGXZnU`KVj y�spafhpQd\&a�S�KMZRKMST\ johp^Y•cGXZRZd\&^LW �•‚&hpZHGJI�\�ZHW�Šq\�ULGX^

uXafOHI_ULGX^_I �

2

3$� Š,EHKMafG xd\&^`\�aMaMGJa|ULGXS�x|GJ^LKMZRs.Ed\&I,Q|GJGXZ�\&xHxHafKMGXWˆULh‰ILST\&aMa x GXxPU`KMWRGXI�� � 3nƒ � •
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Z�KfSTx hp^•U \&ZnU„WHK �|GX^_GXZHuJGˆQ|G U{ŠiGJGXZ*I_ULhPu Ed\�I_U`KfuŒ\&ZHW WHGJULGX^LS�KMZRKMI_ULKMu�spaMh&Qd\&a‡hpxRU`KfSTKfI`\�ULKMhpZ

S�GJU`ERhPWHI‡KMI U`EH\�UiWRGJU`GJ^LS�KMZHKfI_ULKMu,spaMh&Qd\&adhpxRULKMS�KMIL\�U`KfhpZ.STG U`EHhvWHI<Ed\��pG3KfZ-�{QROHKMaVU S \�ULEHGXST\�U �

KMuX\&a spOH\&^`\&ZnULGXGXI,U`EH\�U,U`EHGCspaMh&Qd\&a S�KMZRKMS‹OHS Š,KMafa Q GCafhPuX\�U`GJWYKfjkU`EHGC\&afsphp^LKVU`EHS KMI=\&afaMh%Š<GXW

U`h�^_OHZ�U`h�uJhpSTxRaMGJULKMhpZ • ��ZHG�h&j„ULEHG Q GXI•U
�

ZHh%Š,Z WHGJULGX^_STKfZHKMI•U`KMu(spafhpQd\&a�hpxRU`KfSTKfI`\�ULKMhpZ

\&afsphp^LKVU`EHS�I KfIŒU`EHG

�

�i^L\&ZHu E�\�ZHW �<hpOHZHW�\&aMs&hp^LKVU`EHS h&j




ZHWH^_hpOHa}\
�

KfI�� ��\&^`\�Zd\&I(\&ZHW

* 3
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b]afhpOHWd\&I���� ƒpƒ � •��3U`EHGJ^ S�GJULEHhPWRI KMZRuXaMORWHG uJhpZ �pG���spaMhpQH\&a OHZHWHGJ^LGXI•U`KfS \�ULhp^„\&aMsph&^LKfULEHS h&j

[wEHKMafaMKfxHI�� l,hpILGJZ+\&ZHW � \&a � G ���	3

2

�kŠ,EHKfu E Šq\&I WRG �pGJaMhpx GXW joh&^3x h&U`GJZgULK}\&a€GJZHGX^_s&y I_OH^_j \&uJGXI

Š,KfULE \YILKfZHspafG‹joOHZHZHGJa<\�ZHW ULEHG‰U`GX^_STKfZd\&a5^_GXx GXafaMGX^ ORZHuXhpZRI_U`^L\&KMZRGXW I_OHQ GXZHGJ^Ls&y+U`ORZHZHGXafaMKfZHs

�

D,l ��NPD �,\&xHxH^_hn\&u E(h&j �q\&^LERGXZ � [w^Lh�U`hpx hpx GXILuJO�\�ZHW�l,GXKfI_ULGX^ ���	3+*+� •

� $ � � ( � ����- � � # �/-

DFEHG+QH^L\&ZHu E�\&ZHW Q|h&OHZHW STG U`EHhvW�KMIY\�WHG U`GX^_STKfZHKMI•U`Kfu spaMh&Qd\&a3h&xRU`KfSTKfI`\�ULKMhpZ�\&aMs&hp^LKVU`EHS

ILORKfU \�QHaMG‰johp^CspGXZHGJ^`\&a<uXhpZnULKMZgOHhpOHI hpxRU`KfSTKfI`\�ULKMhpZ�xR^LhpQHafGXS�I„KfZ Š,EHKfu E ZHhpZ-� uXhpZ �&G��PKfULKMGXI KMZ

U`ERG‹hpQ�
_GJuJU`K �pG.hp^3uXhpZHI•U`^L\&KMZnU`I3G��PKMI•U •tDFEHG.ST\&KMZAKMWHGX\ h&jwU`ERG‰\&xHxH^_hn\&u E�KMI�U`hˆI_GXG � OHxHx GX^

\&ZHW(aMh%Š<GX^,Q hpOHZHWHIFULh�ULEHGtspaMhpQH\&a S�KMZHKfS‹OHS(•]DFEHGJILG Q hpOHZRWHI=\&^LGtILORuXuXGJILI_K �pGJafy(KMS�xH^_h �&GXW

U`ER^LhpOHs&E�KfU`GJ^`\�ULK �&Gˆxd\&^•U`KfULKMhpZRKMZHsAh&j,U`EHGŒxH^_hpQHafGXS WHhpST\&KMZ •+DFEHGYafh Š<GX^.Q hpOHZRWHI‰\&^LGŒh&Q-�

U \�KMZHGJW+\&It\ŒILGJUCh&j‡I_hpaMORULKMhpZRI3U`hYILx GXuJK}\&a]uXhpZ �pG � aMh%Š<GX^ Q hpOHZHWHKfZHsˆjoOHZHu U`KfhpZHI�� Š,ERKMu E u \&Z

Q G�uJhpZHI•U`^LORuJU`GJW Qny \&OHspS�GXZnULKMZHsŒU`ERGTx h&U`GJZnU`K}\�a�� Š,KfULE	I_GXxd\&^L\&QHafG�mgOd\�WH^`\�ULKMu.joOHZHu U`KfhpZHI

johp^FG �H\�STxHafG+�

� � � �
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2+2

�

KMZ‰U`ERG�uX\&ILG=h&j€\tx|h�U`GXZnULK}\&aduJhpZHILKfWHGX^_KMZHsChpZHaVy.WHKfEHGXWH^L\&a \&ZHspafGXI � � KfZ \Cx|GJxRU`KfWHG,hp^<xR^Lh&ULGXKMZ •

7�GJ^LG �

�

�

\�ZHW � �

�

\&^LG�U`EHGTaMh%ŠiGJ^‹\&ZRW�OHxHx GX^ Q hpOHZRWHI‹hpZ ULEHGˆWHKfEHGXWR^`\&a‡\&ZHs&aMG&•ADFEHG

�����

^LGJxH^LGJILGJZgUCZHh&Z-�{ZHGJsn\�ULK �pG.xH\&^`\&S�GJULGX^_I3Š,EHKMu E+S‹ORI_UtQ G.sp^LGX\�U`GJ^�hp^�GJmvOH\&a5U`hˆULEHG.ZHGXsp\�U`K �pG

hpZHG��{Ed\�afj�h&j3ULEHGAS�KMZRKMS‹OHS GXKfspGXZ ��\&aMORG(h�j3U`ERG 7=GXILI_K}\&Z�h&j � h �&GX^TULEHG(GXZnU`Kf^LG(WHhpST\&KMZ •

�‡\&^_KMhpOHI�\&xHxR^Lhn\&u ERGXI Ed\��pG Q|GJGXZ�WHG��pGXafhpx GXW U`h GXI_ULKMST\�U`GCU`EHGJILG‹xH\&^`\&S�GJULGX^_IX•3DFERG.OHxHx GX^

Q hpOHZHW uX\&Z Q G hpQPU \&KfZHGXW QnyA\ afhPuX\&a€STKfZHKMS�KMIL\�U`KfhpZˆh&j �„• � ZRuXG ULEHGXI_G‹Q|h&OHZHWHI�uXhpZ �pGJ^LspG

U`ERGCG �R\&uJU=spafhpQd\&a S�KMZRKMS‹OHS Ed\�I=Q GXGJZAKfWHGXZnULKfedGJW •

DFEHG(xd\&^_ULKfULKMhpZHKfZHs�h&j=U`EHG(WHhpST\&KfZ*KfZ �phpa �pGXI�ILORuXuXGJILI_K �pG�ILOHQ WHK �vKfILKMh&Z*h�j3U`ERG(h&^LKMs&KMZd\&a

Enyvx|GJ^ �{^_GXu U \&ZHs&aMGtQnyŒQHKMI_GXu U`KMZRsT\�UFU`EHGtS�KMWHx hpKMZnUih&j]KVU`IFafhpZHspGJI_U,ILKfWHG&• Dkh‰GXZHI_OH^LGtU`Ed\�U=ULEHG

aMh%Š<GX^ Q hpOHZHWRI„\�^LG.ZHhpZRWHGXuJ^LG \�ILKMZRs �cU`EHG.Ed\�afj Š,KfULE+ULEHG.KMZPedS‹OHS�h&j U`EHG‰aMh%Š<GX^ Q hpOHZHWRICKfI

joOH^•U`EHGJ^wQHKMI_GXuJULGXW •




h&ZHG,WHKMS�GXZHI_KMhpZH\&aRG �H\�STxHafGqKMIws&K �pGJZ‰KMZ.edspOH^_G �p• �

�

•]DFEHG,QH^L\&ZHu ET\&ZHW

Q hpOHZHW S�GJULEHhvW Ed\&I�Q|GJGXZ�OHI_GXW U`h I_U`ORWRy�I_S \�aMa€x|GJxRU`KfWHGXI	� � 3

�

� �	353$� �|\&ZHW�uXaMORI_U`GJ^LI ���	3 ( �

\&ZHW(KMI �&GX^•yAG#� GJuJULK �pGCKMZYI•yPI•U`GJSTI=ILST\&aMa GXZHhpORspE(joh&^=KVUqU`h�Q GCuJhpS�xHORU \�U`KMh&Zd\&aMaVy�G��|GXuJULK �&G&•




xd\&^•U`KMuJOHa}\�^Lafy \�ULUL^`\&u U`K �pG�\&ILx GXu U h�jiU`ERG \&xRxH^Lhn\�u E KMI ULEHGTxR^Lhvh&jih�jqhpxRULKMST\&aMKVU{yAjoh&^tULEHG

xHOH^_x|h&^_U`GJW"spaMhpQH\&aiS�KMZHKfS‹OHS(•	z{Z*\&WRWHKfULKMhpZ ULh�hpQRU \�KMZHKfZHs�spaMh&Qd\&a‡STKfZHKMST\ �5QH^L\&ZHu E�\&ZHW

Q hpOHZHW�\�aMILh	\&afaMh%Š,I.johp^�ULEHG�KfWHGXZnULKfeduX\�U`KfhpZ�h�jt\&aMaFafhPuX\&a,STKfZHKMST\�\&ZHW*U`^L\&ZHILKVU`KfhpZ�I•U \�ULGXI

Š,KfULEHKMZ \�^L\&ZHspG � �$h&jCU`ERG s&aMhpQd\�a3S�KMZHKfS‹OHS(• �=G �&GX^_ULEHGXafGXI_IAWHGJILxHKVU`G�U`ERGXILG x hpILKVU`K �&G

\&I_x|GJuJU`I�� QR^`\&ZHu E	\&ZHW Q hpOHZHW ^LGJS \&KfZHI \&Z G��Px hpZHGJZgULK}\&a U`KMS�G‰\&afsphp^LKVU`EHS(•Cz{Z	\�WHWHKfULKMhpZ�KVU

u \�Z.I_U`^_OHspspafG<ULh3edZHW‹ULEHGqspafhpQd\&agS�KMZHKfS‹OHS#hpZ.[ �‡N 1 I5Š,KfULE �pGJ^_y‹afhPuX\&aMKfILGJW QHORU5WHGXGJx‹ŠiGJaMaMIJ•

* (
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DFEHGˆuJhpZ �pG ��spafhpQd\&awOHZRWHGX^_GXI_ULKMST\�U`h&^„S�GJULEHhPW � � 3

2

�‡eHU`I \�mgOd\&WH^L\�U`Kfu�joOHZRuJU`KfhpZ	ULh�\AI_GJU

h&jCx hpKMZnU`I I`\&S�xHaMGJW�jo^LhpS U`ERG+[ �‡N|•FDFERG S�KMZRKMS‹OHS)h�jCULEHKMI mvOH\&WH^`\�U`KMuAjoOHZHuJULKMhpZ�ULEHGXZ

Q GXuXh&STGJIiU`EHG�uXGJZgUL^LG h&jk\�ZHh&U`ERGX^iI_S \�aMaMGJ^<Q h��TKMZˆuJhpZRjohp^_S \�ULKMhpZH\&adILxd\�uXG�KfZ Š,EHKMu EˆjoOR^_U`ERGX^

�

…
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I`\�STxHafKMZHs„U \ � GXI=xHa}\&uJGC\&ZHWA\&ZHh&ULEHGX^,mgOd\&WH^L\�U`Kfu�joOHZHu U`KMh&Z(KfIqeHULULGXW(U`EH^_hpOHspEŒU`ERGXILGCx hpKMZnU`IJ•

DFEHG�\&xHxH^_hn\&u E‰Š,KMafaPŠ<hp^ � johp^ [ �‡N 1 I<Š,KVU`E�\CI_KMZHs&aMGijoOHZRZHGXa��vQRORU‡KMIwOHZHafK � GXafy U`htQ|G,G#� GJuJU`K �pG

johp^FI_OH^_j \&uJGXI,Š,KfULE(S�hp^_G uXhpS�xHaMG �ˆULhpx|h&aMhpspKfGXIJ•

����� � & 

��� '
�+#�&(

� ��

� &( �� � � *+#��(���

z{Z	ULEHKMItu Ed\�xRU`GJ^CULEHGTST\&KfZ uJhpS�x|hpZRGXZnU`ICh&j<GXZHGJ^Ls&y a}\�ZHWHILuX\&x G‰ULEHGXh&^_y�johp^tI_ULOHWRyvKMZRs�x h$�

U`GJZnU`K}\�awGXZHGJ^Ls&y+I_OH^_j \&uJGXICEd\��pG�Q|GJGXZ	KMZnU`^_hPWHORuXGXW •




ZgOHS‹Q GX^th&jiKMS�x|hp^•U \&ZnU�ULhpxHKfuXI ŠiGJ^LG

WHKfILuXORILILGJW �

�

DFEHGtxHEnyvILKfu \&a€Qd\�ILKMIFh�j ULEHGta}\&ZHWRILu \�x|G�•

�

� Ed\�U=\&^LG U`ERGCKfSTx hp^•U \&ZnUqjoGX\�U`OH^_GXI,h&jkU`EHGtaM\&ZHWHI_u \&x G

�

I_U`\�U`KfhpZd\&^•yˆx hpKMZnULI � •

�

7=h Š�GXZHGJ^Ls&yYaM\&ZHWHI_u \&x GXI=\&^_G mgOd\&ZnU`KVU \�ULK �pGJafy WHGXI_uX^LKfQ|GJW •

�




xHxH^Lhp\&u EHGXI,johp^FI•U`OHWRyvKfZHsTx h&ULGXZnU`KM\&a GXZRGX^Ls�yŒa}\&ZRWHILuX\&x|GJI,K • G&•wS�GJU`ERhPWHIFjohp^�!

�p•qeHZHWHKMZRsTS�KMZHKfS \„\&ZHWŒU`^L\&ZHI_KfU`KfhpZŒI_U`\�U`GJI��

ƒP•FG �vU`^`\�uJU`KfZHs‰U`EHGJ^LS�hPWRyvZd\�STKfu�KMZRjoh&^LST\�U`KfhpZ •




�
G yTxR^LhpQHafGXS KfZ‰GXZHGJ^Ls&y‰aM\&ZHWHI_u \&x GFU`EHGJhp^_y.Ši\&I<\&aMI_hCWRKMILuJOHILI_GXWˆZH\&STGJafy„U`Ed\�U‡h&j|edZHWHKfZHs

U`ERG�spafhpQd\&a,S�KMZHKfS‹OHS:h&j3U`EHG GJZHGX^_s&y�ILOH^•j \&uXG$��\	spaMhpQH\&a,hpxRU`KfSTKfI`\�ULKMhpZ�xR^LhpQHafGXS(•�DFERKMI

xH^_hpQHaMGJS KMI3joOHZRWd\&S�GXZnU \&a€U`hŒGJZHGX^_s&yAa}\&ZHWRILu \�x|G ULEHGXh&^_yAILKMZRuXG‰\&ZnyAILGJU�h&j‡uXhpZReHspOH^`\�U`KMh&ZHI

Š,EHKfu E WHhvGXI<ZHh&U<uXhpZnU \�KMZ‰U`EHG�spaMhpQH\&aHS�KMZHKfS‹OHS uX\&ZHZHh�UiQ G�^_GXsn\�^LWHGJWŒ\&I‡^LGXxR^LGXI_GXZnU \�U`K �&G�h&j

\&ZAGXmgOHKMafKMQH^_KMOHS GXZHI_GXS‹QRaMG&•,DFEHGJ^LG johp^LG \&ZnyAWRGXZHI_KfU{yAh&j5I•U \�ULGXI3h&^�xd\�^_U`KVU`KfhpZŒjoOHZHuJULKMhpZ�\&ZHW

^LGJILOHaVU`KfZHs„ULEHGX^_SThvWRyvZd\&S�KMu=mgOd\&ZnU`KVU`KMGJIihpQPU \&KfZHGXW jo^_hpS ILOHu EY\„ILGJUqS‹OHI_UqQ|G�mvORGXI_ULKMhpZH\&QHaMG�•

DFEHG�S�GJULEHhPWRI<WHGJILuJ^LKMQ GXWŒKfZTI_GXu U`KMh&Z �p• †„\&^_G�U`ERG3uXOR^L^LGJZnUFI_U`\�U`G�h&j U`ERG�\&^•Uq\&xRxH^Lhn\�u EHGXI

johp^ x GX^•johp^LS�KMZHsŒs&aMhpQd\�a]hpxRULKMS�KMIL\�U`KfhpZ hpZ+x h&U`GJZgULK}\&a]GXZHGJ^Ls&y+I_OH^_j \&uJGXIJ•Tz{Z xH^`\�uJU`KfILG‰ST\&Zny

h&jkU`EHGJS Ed\��pG„Q|GJGXZAULEHhp^_hpOHspEHaVy ULGXI_ULGXW�\&ZHW(ILGXGJS U`h‰Šihp^
�

mgOHKfULGtŠ<GXafa€\�U=aMGX\&I_U,hpZ(ILST\&afa

I_yvI•U`GXS�IX• 7=h Š<G �&GX^A\&IYEd\&IŒQ GXGJZ�x hpKMZnULGXW hpORU���U`ERG�spaMhpQH\&a3hpxPU`KMS�KMIL\�U`KfhpZ�xR^LhpQHafGXS KMZ

spGJZHGX^L\&ac\&ZHWŒI_x|GJuXKVedu \&afafyTG��R\&S�xHaMGJIqh&jkspafhpQd\&a hpxRULKMS�KMI`\�U`KMh&ZThpZY\‰[ �‡NˆEd\��pGtQ|GJGXZYILERh Š,Z

U`h(Q G ��[��{Ed\&^_W •�DFEHGTS�GJULEHhvWHItWHGXI_uX^LKfQ|GJW \&^_G‰G��|GXuJULK �&GXafy+ERGXOH^_KMI_ULKMu‰\&xRxH^Lhn\�u EHGXICŠ,EHKMu E

a}\�u
�

\&Zny spOd\&^L\&ZnU`GXGJI,KMZ ULGX^LS h&j€U`EHGJKM^quJhpS�xHORU \�U`KMh&Zd\&a uXhpS�xHaMG �PKfU{yp• � KfU`EˆULEHG�G �RuJGXxRULKMhpZ

h&jkU`EHG QR^`\&ZHu EA\&ZHWYQ hpOHZHWA\&afsphp^LKVU`EHS ULEHGJyY\�aMILh.aM\&u
�

\�Zgy Šq\ yˆULh�xR^Lh �pG U`EH\�UFU`EHG s&aMhpQd\�a

S�KMZHKfS‹OHS Ed\&I,Q GXGXZYjohpOHZRW �‹I`\�STxHafGXW •

DFEHGiS�hpI•U]G#� GJuJU`K �pG‡Šq\ yCU`h3xR^Lh �pG<spaMhpQH\&anhpxRULKMST\&aMKVU{y3KfIkULh3ILGJG
�

U`KfspEnU afh%ŠiGJ^ Q hpOHZHWRI]hpZ

U`ERGqspaMh&Qd\&agSTKfZHKMS OHS�Š,EHKfaMG<\�U]ULEHGqI`\�STG‡U`KMS�G‡xH^LhvWHOHuJKMZHs3ULKMspEnU OHxHx GX^5Q hpOHZRWHI]Š,EHKfu E.u \&Z

Q h&U`E�Q|G=xH^_hpsp^LGJILI_K �pGJafy‰^_GJedZHGJW • ��ZHuXG,U`ERGXILG�Q|h&OHZHWHI<\&^LG=GXmgOd\�a ULh„GX\&u Eˆh&ULEHGX^ hpxPU`KMST\&afKfU{y

Ed\&I,Q GXGJZ�xH^_h ��\&QRafyŒ\�u EHKMG��pGXW •iz{WHGX\&aMaVyŒ\.STG U`EHhvWYjohp^qedZHWHKfZHs.U`EHGCspafhpQd\&a|STKfZHKMS‹ORS hpZ(\

[ �‡NYI_EHhpOHafWAEd\��&GCU{Š<hTu EH\&^`\&u U`GJ^LKMI•U`KfuXI�!

�

�
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� �

�p•,DFEHG \&QHKfaMKfU{y�U`h�xR^LhvWHOHuXGTxH^Lh&sp^LGJILILK �pGJafy+U`KfspEnU`GX^COHxHx GX^ \&ZHW afh%ŠiGJ^„Q hpOHZHWRI hpZ ULEHG

spafhpQd\&a|STKfZHKMS OHS �nULEHGX^_GXQny �pGX^_Kfe \�QHafy hpQRU \�KMZHKfZHs.spaMh&Qd\&a h&xRU`KfS \&afKfU{y&•

ƒP•




x|h&afyvZHhpS�K}\&a]uXhpS�xHORU`\�U`KfhpZd\&a5uJhpS�xHaMG �RKVU{y+Q|h&OHZHW h&Z U`EHG‰U`KfSTG.U`\ � GJZ U`hAhpQRU \�KMZ

ULEHGtspaMhpQH\&a S�KMZHKfS‹OHS(•

�3j ULEHG	S�GJULEHhvWHIA^_G �vKMG ŠiGJW�hpZHaVy�U`ERG	QH^L\&ZHu E#\�ZHW�Q hpOHZRW�S�GJU`ERhPW xH^Lh �vKMWRGXI

�

�/�Œ\&ZHW

ZHh�S�GJULEHhPW�xR^Lh �vKMWHGJI

�

ƒ � •	NPKMZHuJGˆU`EHG xH^LhpQRaMGXS�I‹h&j,KfZnU`GX^_GXI•U�\&^LG ��[��{Ed\&^_W �wU`EHGJ^LGŒKfI ZHh

\&afsphp^LKVU`EHS$U`EH\�U�I`\�ULKMI_eHGXI

�

�/�.\&ZRW

�

ƒ �

�

OHZHafGXI_IT[ � �3[ � •‡DFERKMI‰xd\&KfZgULI�\ ^L\�U`EHGJ^‰spaMhvhpS y

hpORULaMhvh � joh&^ ULEHG=xH^LhpI_x|GJuJULIih&j ILOHuJuXGXI_IqKMZT\&WH^_GXI_ILKMZRs„U`ERG�xH^_hpQHafGXS h&j xH^Lh ��\&QHaVy‰KMWHGJZnU`Kfj yvKfZHs

U`ERGTspafhpQd\&a STKfZHKMS OHS�h&Z \([ �<N •�7=h%ŠiG��pGX^„U`EHGJ^LG�KMIC\&Z G��R\&S�xHaMG.h&jq\Yj \�SThpORI WHKMI_uX^LG U`G

�3[�� Ed\&^LWAS \ �RKfSTKfI`\�ULKMhpZ xH^LhpQRaMGXS � �




	�~ ��D � johp^FŠ,EHKMu EAG��PuXGJaMaMGJZnU�aMh%Š<GX^,Q hpOHZHWHI�Ed\��pG

Q GXGXZ"hpQPU \&KfZHGXW"Qny OHI_KMZHs \ ^_GXa}\ �H\�U`KMh&Z�\&xHxH^_hn\&u E • z{Z"ULEHGXKf^‹ILGJSTKfZd\&a<xd\&x GX^�� � hPGJS \�ZHI

\&ZHW � KMafaMK}\�STI_hpZ ��� (p…$�‡xH^_h �&GXW ULEd\�U \AaMh%Š<GX^CQ|h&OHZHW � spOd\&^L\&ZnU`GXGJW U`hAQ|G�ZHh S�hp^_G‰ULEd\&Z

� ƒP• ƒ�� Q|GJaMh%Š U`EHG h&xRU`KfS \&a ��\&aMORG+�RuX\&ZYQ|G h&QRU \&KfZHGXWˆULEH^Lh&OHspE(\‹uXhpZ �&G��(^LGJa}\ �R\�ULKMhpZTŠ,EHKMu E

KMI ILhpa �&\�QHaMG�\�IY\ ILGXS�KMWRGJedZHKVU`G xR^Lhpsp^L\&S�STG�•




Z GJmgOd\&aMaVy�G �PuXKfULKMZHs�WRG �pGJaMhpxRSTGJZgUYŠ,KVU`E

x hpILI_KMQHaVy	WRKM^LGJuJU‰\�xHxHaMKfu \�ULKMhpZRICULh�spaMhpQH\&a<h&xRU`KfSTKfI`\�ULKMhpZ+hpZ"\�[ �‡N KMI‹\ �&GX^•y�KMZnU`GJ^LGJI_U`KfZHs

^LGJa}\ �R\�ULKMhpZŒKfZ(\‰I_KMS�KMaM\&^ �&GXKfZAQny([]\�^L^LKfaMh ��� ( ��� •

DFEHG�\&xHxH^_hn\&u ET\&xHxHafKMGXI5ULh \tILx GXuJKfedu,uJa}\&I_I‡h�j hpxPU`KMS�KMIL\�U`KfhpZ‹xH^_hpQHafGXS�I
�

ZRh Š,Z \&I x|h&afy �

ZHhpS�K}\�a&hpxRULKMS�KMIL\�U`KfhpZ3xH^_hpQHafGXS�I�� KMZ Š,EHKfu E„U`ERG‡h&Q�
_GXu U`K �&Gi\�ZHW„uJhpZHI•U`^`\�KMZnU`Ik\&^_G‡^_GXxH^_GXI_GXZnU`GJW

\&I�x hpaVyPZRhpSTKM\&acjoOHZHu U`KMh&ZHIX•C[ h&afyvZHhpS�K}\&akhpxRULKMS�KMIL\�U`KfhpZAxR^LhpQHafGXS�I�\&^_G%�3[�� Ed\&^LW�johp^�x|h&afy �

ZHhpS�K}\�aMI h&j€WHGJsp^LGJG�sp^LGX\�U`GJ^iU`EH\&Z *H•5z UFEH\&IqQ GXGXZŒI_EHh%Š,ZŒU`Ed\�U<U`h‹Q hpOHZRWY\ spK �&GXZˆjoOHZRuJU`KfhpZ

jo^Lh&S�Q GXafh Š � hpZHG.\&xRxH^Lhn\�u E KfI�ULhˆedZHW \ˆuXGJ^_U`KVedu \�U`G‹h&j‡ZHh&ZHZHGXsp\�U`K �PKVU{yYjohp^3U`ERG‹joOHZHuJULKMhpZ •

z{Z�s&GXZHGJ^`\&akKfU=KMI=ZHh&U�x hpILI_KMQHafGCULhTedZHWAILOHu E+\�uXGJ^_U`KVedu \�U`G&•=bdhp^FU`ERG ILx GXuJKfedu„u \&I_G h&j]x|h&afy �

ZHhpS�K}\�awhpxRU`KfSTKfI`\�ULKMhpZ+xH^_hpQHafGXS�ICULEHKMI„ZHh �pGXaq\&xHxH^_hn\&u E KfZHI_ULG \&W�I_GXG
�

I‰\�I_OHS h&jFILmgOd\�^LGXI

WHGJuXhpS�x|h&ILKfULKMhpZ h&j ULEHG joOHZHu U`KMh&ZYŠ,ERKMu EA\&uJULI�\�I,\‰uJGX^•U`KfeHu \�ULGCh�j]ZHh&ZHZHGXsp\�U`K �PKVU{yp•5z U,ULEHGX^_G#�

johp^_GT\�WHWH^LGJILI_GXI ULEHGTxR^LhpQHafGXS h�jqxH^_h �vKfWHKMZHsA\YuXGX^•U`KVedu \�ULGTh�jqZHhpZ �{ZHGJsn\�U`K �vKfU{y Qny+^_GXa}\ �RKfZHs

U`ERG xH^_hpQHaMGJS U`hˆhpZRG‹h&j5edZRWHKMZHsˆ\ ILOHS h&j I_mvOH\&^LGJI WHGXuJhpSTx hpI_KfU`KfhpZ •




I_GXmgOHGXZRuXG‰h&jwI_OHS

h&jCILmgOd\�^LGXIYWHGJuXhpS�x hpILKVU`KMh&ZHITST\ y�Q G�QHOHKfafU OHx�xH^Lh �vKMWRKMZHs xR^Lhpsp^_GXI_ILK �&GXaVy�U`KfspEnU`GJ^ˆaMh%Š<GX^

Q hpOHZHWHI,hpZYU`ERGCs&aMhpQd\�a S�KMZHKfS‹OHS(•




Z�KfZHspGJZHKMhpORI \&I_x|GJuJUŒh�j�U`EHG \&xHxH^_hn\&u E�KfI�ULEHGAŠi\ y�U`EH\�UTULEHG�I_OHS h&jtILmgOd\&^_GXIˆWRG#�

uXh&STx hpILKVU`KfhpZHIt\&^_GThpQPU \&KfZHGXW • DFEHGTs&aMhpQd\�awhpxRU`KfSTKfI`\�ULKMhpZ�h&jqU`ERGTx hpafyvZHh&STKM\&a joOHZRuJU`KfhpZ KfI

ST\&xHx GXW„ULh�\=xH^LhpQRaMGXS#h�jHedZHWHKfZHs�\=ILOHKVU \&QRaMG ILOHS h&jHILmgOd\&^_GXI5WHGJuXhpS�x hpILKVU`KMh&Z •€z U5Ed\&IkQ GXGXZ

ILERh Š,ZAU`Ed\�U,edZRWHKMZHs�ILORu E+\�WHGJuXhpS�x hpILKVU`KMh&Z(uX\&Z�Q GC\&u EHKfG �pGJW Qny(ILhpa �PKfZHs�\TI_GXS�KMWHG edZHKfULG

xH^_hpsp^`\�STS�G+�n\�Z \&W �&\�ZHuXGJW hpxRULKMS�KMIL\�U`KfhpZ xH^_hpQHafGXS Q GXafhpZHspKfZHs�U`htU`EHG,uX\�U`GJsphp^_y‰h�j hpxPU`KMS�K �

I`\�U`KMh&ZŒxH^LhpQRaMGXS�I
�

ZHh%Š,Z \�IFuXhpZ �pG �(hpxRULKMS�KMI`\�U`KMh&Z xH^_hpQHaMGJSTIJ• NPGJSTKfWHGJedZRKfU`G3xH^Lhps&^`\&S�STGJI

�

\�ZHW	uJhpZ �pG � h&xRU`KfSTKfI`\�ULKMhpZAxH^Lhps&^`\&S�STGJI KMZ+spGJZHGX^L\&a'�3Ed\��&GTQ GXGJZ xH^_h �&GXW U`hYEd\��pG�x|h&afy �

ZHhpS�K}\�a]U`KfSTG.uJhpSTxRaMG��PKVU{yp•ˆz{Z \&WHWHKVU`KMh&Z �€ZHh&U`G‰U`EH\�UtU`EHGTEHKMspERafy ZRhpZ-�{uJhpZ �pG � xH^_hpQHafGXS h&j

edZHWRKMZHs.U`ERGCs&aMhpQd\�a S�KMZHKfS‹OHS Ed\&I,Q|GJGXZ(S \�xHx|GJWŒU`h�\�uJhpZ �pG �(xH^LhpQRaMGXS(•

�

ƒ
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~ihpZ �pG ��h&xRU`KfSTKfI`\�ULKMhpZTxH^Lhps&^`\&S�STGJIF\&^_GCuJhpS�xH^LKfILGXWYh&j5ƒ‹ILGJxd\&^`\�U`GCQHORU,^LGJa}\�ULGXW(xH^Lh&Q-�

aMGJSTITu \&afaMGJW�xH^_KMST\&a=\&ZHW�WHOH\&a3xH^_hpsp^L\&STS�GXIJ•�D yvxHKMuX\&aMaVy*ULEHG xH^_KMST\&a,xH^Lh&sp^`\&S�S�G(KfIˆ\

S�KMZHKfSTKfI`\�ULKMhpZŒ\�ZHW U`EHG„WHOd\&a xH^Lh&sp^`\&S�S�GCKfI�\ ST\ �PKMS�KMIL\�U`KfhpZ •FDFEHG ILhpafORU`KfhpZAULh U`EHG„xH^LK �

ST\&acKMI=\&aVŠq\ yvI�s&^LG \�U`GX^,U`EH\&Z(ULEHG I_hpaMOPU`KMh&ZYULh�ULEHGCWHOd\&acU`ERGX^LG johp^LGCKfj U`EHG y(\&^LGCGXmgOd\�akULEHGXZ

Q h&U`EYxH^_hpQHaMGJSTIq\&^LGthpxRULKMST\&a •kz{ZYU`EHGtu \�ILGth&j]\‰I_GXS�KMWHG edZHKVU`G xH^_hpsp^`\�STS�G3^_GXILORafU`KfZHs‹jo^Lh&S

\ ^LG johp^LS‹ORa}\�ULKMhpZ‹h�jc\ x|h&afyvZHhpS�K}\&avhpxRULKMS�KMIL\�U`KfhpZ‹xH^_hpQHaMGJS \&I‡\tILOHS h&j I_mvOH\&^LGJI<WHGJuXhpS�x h$�

ILKVU`KfhpZ �pU`ERG�xH^_KMST\&aHI_GXS�KMWHG edZHKfULG�xR^Lhpsp^L\&S�STGFxH^_h �PKfWHGXI U`ERG3aMh%Š<GX^‡Q|h&OHZHW h&Z�ULEHG�joOHZRuJU`KfhpZ

Š,EHKfaMG�U`ERGCWROd\&a xH^_hpQHafGXS xH^_h �PKfWHGXIFULEHGtaMhvu \�ULKMhpZˆh�j ULEHGthpxRU`KfS \�a x hpKMZnU •

z{ZAI_OHS�S \&^•y �PG��PuXGJaMaMGJZnU�Q hpOHZRWHIFhpZ(\&Z �3[��{EH\&^LWYxH^_hpQHaMGJS1uX\&ZYQ|G hpQPU \&KfZHGXWYQnyŒILh&a � �

KMZRs \�ILGJmvORGXZHuJG�h&j x hpafyvZHh&STKM\&anU`KMS�GixR^LhpQHafGXS�I5\&ZRW‰ULEHKMI KMZ �ph&a �pGJI S \&xRxHKMZHs=jo^LhpS \�EHKfspEHafy

ZHhpZ �{uXh&Z �&G��TxH^_hpQHaMGJS ULh \tuXhpZ �&G��TxH^Lh&QHaMGJS KMZ‰EHKfspEHGX^wWRKMS�GXZHI_KMhpZHI

�

uXhpZ �&G�� hpxRU`KfSTKfI`\�ULKMhpZ

xH^_hpQHaMGJSTI Š,KfaMa5Q GTWRKMILuJOHILI_GXW�KfZ	u Ed\�xRU`GJ^.ƒ � • DFEHKfI \&xRxH^Lhn\�u E	U`ERGX^LG johp^LGTx|h&ILILGJILI_GXI‹u Ed\�^ �

\&u U`GX^_KMI•U`KMu

�

�/��KMZ�U`ERGTafKMI_U \&Q|h �&G�Š,EHKfaMG

�

ƒ ��KMIC\&I_yvS�xRU`h�U`KMuX\&aMaVy \�u EHKMG��pGXW	ILKfZHuXG‰ILh&a �vKMZHs(\

ILGJ^LKfGXI3h�jwILGJSTKfWHGJedZRKfU`GCxH^_hpsp^`\�STS�GXI,KMI=I_ULKMafa \�Z�hpxRULKMS�KMIL\�U`KfhpZŒxH^Lh&QHaMGJS Š,KVU`EAx|hpaVyvZHhpS�K}\&a

U`KfSTG3uXhpS�xHaMG �PKfU{yp•

DFEHGŒST\&KMZ	hpQ�
_GXu U`K �pGŒh&jFULEHKMI ULEHGXI_KMI‹KfI„ULh+\&xHxHaVy ULEHKMI STG U`EHhvWHhpafhps&y

�

Š,ERKMu E Š,KMafa<Q G

^LG joGX^_^LGXW�U`h \�I ILORS h�j ILmgOd\&^_GXIˆh&xRU`KfSTKfI`\�ULKMhpZ �tU`h	ULEHG�xR^LhpQHafGXS)h&j3edZHWHKfZHs	ULEHGAs&aMhpQd\�a

S�KMZHKfS‹OHS hpZˆ\tx|h�U`GXZnULK}\&adGJZHGX^_s&y�ILOH^•j \&uXG�•wz{Z xd\&^•U`KfuXOHaM\&^]U`ERG�\&xHxRaMKMuX\�U`KfhpZ.h&j|U`EHG=STG U`EHhvW

U`hT\‰uXhpS�STh&ZHafy OHILGJW�uXaM\&ILI_KMuX\&a johp^LuJGCeHGXaMW

�




S‹Q GX^)($*,�ijohp^=\�I_KMS�xHaMG u EHGJSTKfu \&acI•yvI_U`GJS�KfI

WHGJILuX^_KMQ GXWˆKfZTu EH\&xRU`GJ^

2

•]DFEHKMI‡u Ed\&xRULGX^‡xHa}\�uXGXI<GXS�xHEd\&I_KMI hpZTxH^`\&u U`Kfu \&a \&I_x|GJuJULIqh&j ULEHG=KMS%�

xHafGXS�GXZnU \�ULKMhpZ�h&j ULEHG=STG U`EHhvWTULh GXZRGX^Ls�y aM\&ZHWHI_u \&x G=ULEHGXh&^_yT\&ZHWˆWRK ��uXOHaVU`KfGXI GXZHuJhpOHZnU`GJ^LGJW

\&IFŠ<GXaMa \&I=\&xHxH^_hn\&u EHGJI=ULh�h �&GX^LuJhpS�GCULEHGXS \�^LGtWHKMI_uXOHI_ILGJW •




ILGXuJhpZHW‹h&Q�
_GXu U`K �&G<h�jPULEHKMIcU`ERGXILKfI KfI U`h=WHGXS�hpZHI•U`^L\�U`GwU`EH\�U€U`EHG ILORS#h&jHI_mvOH\&^LGJI]WHGJuXhpS%�

x hpILKVU`KMh&Z \&xHxR^Lhn\&u E�uX\&Z+\&afILh Q G‹OHI_GXW�U`h ILhpa �pG‰\ xH^_hpQHafGXS KMZ uJhn\&^_ILG#� sp^`\�KMZHGJW STh&aMGXuJOHa}\�^

WRyvZd\&S�KMuJI�� Zd\&S�GXafy�ULEHGˆWHKfI_U`\&ZHuXGTh&jFuJaMhpI_GXI_U‹\&xHxH^_hn\&u E�h&jqGXaMafKMxHI_hpKMWH\&a5^LGJxH^LGJILGJZgU`\�U`KfhpZ�h&j

U{Š<h„S�hpaMGJuXOHafGXIJ•]z U KMIwI_EHh%Š,ZTULEd\�UwU`ERG=xR^LhpQHafGXS ^LGXWROHuXGJI<U`htI_hpa �vKMZRst\txH\&^_ULKMuXORa}\&^5uX\�U`GJsphp^•y

h&j€uJhpZ �pG��ˆhpxRULKMS�KMI`\�U`KMh&Z�xR^LhpQHafGXS Zd\&S�GXaVy�\ ILGJuXhpZRW(h&^LWHGJ^iuXh&ZHG�xH^_hpsp^`\�STS�G&• DFEHKMI‡Šihp^
�

KMIFWRGXILuJ^LKfQ|GJWAKfZ(WRGJU \�KMa KfZ(u EH\&xRU`GJ^ *R•

DFEHGXI_G�\&^_GAU`ERG�xH^_KMST\&^_y�h&Q�
_GXu U`K �&GXIˆh�j3U`ERKMI‰U`EHGJILKMI��FEHh%ŠiG��pGJ^ŒQ|G johp^LG(U`EHGJILG \�^LG \�W-�

WH^_GXILI_GXW �‡\�WRGJU \�KMaMGJW KMZnUL^LhvWHOHuJULKMhpZ+U`hAU`EHGˆI_OHS h&j,ILmgOd\&^_GXI.WHGJuXhpS�x hpILKVU`KMh&Z \&xHxR^Lhn\&u E�KfI

^LGJmgOHKM^_GXW •	DFEHKMI.KfI‹spK �&GXZ"KMZ�u EH\&xRU`GJ^�ƒP• DFERKMI‹u Ed\�xRU`GJ^�WRGXILuJ^LKfQ|GJI‰ULEHGŒ^LGJa}\�ULKMhpZRILEHKfx Q G#�

U{Š<GXGXZ spaMhpQH\&aRZHh&ZHZHGXsp\�U`K �PKVU{y.\&ZRWTI_OHS h&j|ILmgOd\&^_GXIq\�I Š<GXafa \&I xH^Lh �vKMWRKMZHsC\ QH^LKfGJj \&ZHW�Qd\&I_KMu

KMZnUL^LhvWHOHuJULKMhpZTU`h‰\&afspGXQH^L\&KMu�spGXh&STG U`^_y+�RU`ERG S \�ULEHGXST\�ULKMu \�a WRKMILuJKMxHafKMZHG�OHx hpZˆŠ,EHKMu EYI_OHS h&j

ILmgOd\�^LGXI=hpxRULKMS�KMIL\�U`KfhpZ KfIFQHOHKMaVU •

�$2
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DFEHKfI‡u EH\&xRU`GJ^<WRGXILuJ^LKfQ|GJI‡ULEHGFU`EHGJhp^_y.Q GXERKMZHWT\C^L\&WHKfu \&afafyCZHGJŠ�\&xHxH^_hn\&u E‰U`hCspaMhpQH\&aRhpxPU`KMS�K �
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Difference between Original and shifted LJ potentials

 

 

rzero = 3, s = 1, e = 1

Potential and Force shifted to zero and continous

Original LJ
Shifted + linear term LJ
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