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abMYuDgUIsj7uDQW{STNgUM QSOsuiORMYgUQS[@T'O V MYX'QSh u�{AhY[@`'XNQWIRQS[@` ILKNu�Iq[GhPhYTNgUO l KNMP`�IRKNM+KNM uDg Iq{S[@OUMYOsQWIRO
u 1 QW{SQ I 2 IL[ cNT V c-MY`'[@TNr@K 1 {W[G[ X
IR[ V MPMPI IRKNM 1 [ X 2
� O XNM V uD`NX'OYy�� I QSO [�j ILMY` u�OROR[ hYQSu�ILMPX
l QWIRK�X'QSORO 2 `Nh�KNgR[D`N[@TNOphP[@`"ILgRuDhPIRQS[@`�| uD`'X8gRMPO 2 `Nh�KNgU[@`NQ�� u�IRQS[@` 1�2 MP{SMYh ILgUQSh u�{ c uDhYQW`NrqK uDO 1 MPMY`
ORK'[ l `&IL[nQ V cNgR[ fDMmK'M uDg IqjkT'`NhPIRQS[@` 1"2 OUIRQ V TN{Su�ILQW`Nr {Su�ILM�� uDh ILQWf�u�IRMYX gUMYr@QW[@`NOs[Dj ILKNMmKNM u�gUI y
\]KNM QSOROUTNMq[Dj [@c'IRQ V uD{�c u�hYQS`'r�OUQWILM�| KN[ l M f@MYgP|�QSO�OUIRQS{W{�`N[DIbgRMPOR[@{ f@MYXFy�\ [ u�XNXNgRMPORO�ILKNQWO�QWOROUTNM
uD`NX+O ILTNX 2 IRKNM�M�� MYh ILO [DjF`'[ fDMY{ c u�hYQS`'rqOUh�KNM V MYOP|'u/XNM f QShYM l uDOxXNMPfDMY{S[Dc MPX l Q ILK ILKNM�u 1 QS{SQ I 2
IL[8c uDhYM u�I�� ~��8c [DORORQ 1 {SMqORQ ILMPO�[@`%IRKNM_f@MP`"ILgRQWhYTN{SuDg<OUTNgUj7u�hYM TNOUQS`Nr uD` MYcNQWh uDgUXNQ}u�{ MP{SMPhPILgU[GX'M
OR[ h�d y
\]KNM�c uDhYQW`NrqO 2 OUIRM V l uDO hP[ V c [@OUMYXm[Dj�hP[ VmV MPgRhYQSuD{'X'QSr@Q I�uD{������ 1 ["uDgRX'OY|�hYTNO IL[ V � V uDXNM

O l Q ILh�KNQW`NrihYQWgRhYT'QWILg 2 |�uD`'X�hPTNOUIR[ V � V u�XNM OR[�j I l uDgUMDy �"!$#&%('*),+.-_M�/Gc MPgRQ V MY`"IRO l MYgUM10NgROUIqc MYg2�
jk[@g V MPX&IR[nf�uD{WQSX u�IRM ILKNM+O 2 O ILM V�� O jkTN`'hPILQW[@` uD{WQWI 2 y 3 Q f@M+XN[@rDO l MYgUMmIRKNMY`!T'ORMYX&jk[@g1'*!$#&%('*%4-
M"/Gc MYgUQ V MY`"ILO IL[/IRMYOUIxIRKNM�M�� MYhPIROx[Dj IRKNM�c uDhPQS`Nr/O 2 O ILM V [D`m`'[@g V uD{'K'M uDg ILOYy H<`NQ V uD{GOUIRTNXNQSMPO
QS`'hY{ST'XNMYX ILK'gRMYMmM"/Gc MYgUQ V MY`"I�uD{ c'gR[DIR[GhP[@{SO�576xgU[DIL[ hY[D{8��M�/GcN{S[@gUMYX,ILKNM+M"�FMPhPILOq[Dj ORQS`'r@{SM�� ORQ ILM
f@MPgROUTNO+gRMYrDQS[@` u�{ c u�hYQS`'rNy96 gR[DIR[GhP[@{]~�QW`"f@MYO ILQWr"u�ILMPX!ILKNMiu V [@T'`�I_[Dj�XNQSOUO 2 `Nh�KNgU[@` 2 r@MP`NMYg2�
u�IRMYX 1�2 c uDhYQW`Nr+u�I�[@`'Mq[�j>IRMY`i{S[ h u�IRQS[@`'O]uDgR[DTN`NXZILKNM V QSXN{WQS`NM�[Dj ILKNM/fDMY`"ILgUQShY{WMYOPy:6 gU[DIL[ hY[@{
�ZMPf�uD{WT u�ILMPX&IRKNMmu 1 QW{SQWI 2 [Dj ILKNM+ORu V M IRMY` V QWXN{SQW`NM_OUQWILMPO/IL[n[4�FOUMPIqXNQWORO 2 `Nh�K'gR[@` 2 |>hYgUM u�IRMYX
1"2<;>= c uDhYQW`NrNy z [�ILKiMY{WMYhPIRgR[@rDgLu V O�uD`NXnKNM V [ X 2 ` u V QSh�X uBI�u l MPgRMqgRMPhY[@gUXNMYX�y
�"!$#&%('*),+.-qM"/Gc MPgRQ V MP`�IRO<f@MPgRQ?0 MYX�IRK u�I�cNuDhYQW`Nr8cNT'{SORMPO�K uDX�ILKNM c'gR[@r@gRu VmV MPX�u V cN{SQ ILTNX'MD|

XNTNgRu�ILQW[@`�| uD`'XqIRQ V QS`NrNy@� `A6 gR[�IL[ hY[@{��@| gRMYrDQS[@` u�{@c uDhPQS`Nr]hP[@`B0 r@T'gLu�IRQS[@`NO X'QSORgUTNc'IRMYXsKNM V [ X 2 �
` u V QShsjkTN`Nh ILQW[@` V [@gRMqILK uD`�ILKNM OUQS`NrD{SM"� ORQ ILMsf@MYgUORQW[@`NO�QW`�`NM u�gR{ 2 uD{W{�hY[@`B0Nr@TNgLuBILQS[D`NODC V MYuD`
XNgU[@c-QS`-X$6E��XGIGFIH�JK5 ~�LKM�gRMYrDQS[@` u�{ONP�(�QM�ORQW`Nr@{SM�� OUQWILMSR | u�`NX uD{S{ uDhPIRQWf�u�IRQS[@` V uDc'O ORKN[ l MYX
O V [ [DILKnMY{WMYhPIRgRQWh uD{�cNgU[@c uDr"uBILQS[D`�u�hYgR[DORObIRKNM_MPcNQShYuDgRX'QST V yT� `U6 gU[DIL[ hY[@{>~G| QW`NXNTNhPMYX�XNQWORO 2 `V�
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l uDO_ILK'M {SMYuDOUI_XNTNgRQW`Nr�� = c uDhYQW`Nr�C2� �QM XNgU[@c R_uD`'X!r@gRMYu�ILMPOUI X'TNgRQW`Nr ;>= c u�hYQS`'r
C:~��QM XNgU[@c R y 6xgU[DIL[ hY[D{]� gRMYOUTN{WIRO+gRMPfDM uD{WMYX ILK uBI�cNuDhYQW`Nr,u�I ILK'M V QSX-{Su�ILMPgLuD{ l u�{S{][4� ORM I
XNQWORO 2 `Nh�K'gR[@` 2 ILK'Mn{WM uDO I C��4M XNgU[@c R 1 T'I l uDO�� uD`Nd�MYX 1"2 {S[ h u�IRQS[@`'O_[@` MYQ ILKNMPg ORQWXNM ILK uBI
Q V cNgU[ fDMYXiKNM V [ X 2 ` u V QSh�jkTN`'hPILQW[@`�y
� `%hP[@`NhY{WTNORQW[@`�| u `N[ f@MP{>cNuDhYQW`Nr+O 2 OUIRM V ILK uBIbO ILQ V TN{}uBILMYOpIRKNMqKNM uDg Ibu�Ibum{SuDgRr@M/`�T V_1 MPg

[DjFQS`NXNMPc MP`NXNMP`�IR{ 2 cNgU[@r@gLu V�V u 1 {WMpORQ ILMYOxK u�O 1 MYMP` XNMPfDMY{W[@c MPX�y \]KNQWO O 2 O ILM V KNuDO 1 MYMP` TNOUMYX
IL[�OUIRTNX 2 ILKNM M�� MYhPIRO�[Dj V TN{WIRQ?� OUQWIRM/c uDhYQW`Nr8[D`�`N[@g V uD{�KNMYuDgUIROY|FuD`NX%Q I<hYuD` 1 M_TNOUMYX QW`�ILK'M
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\]KNQSO<cNgR[��UMPhPIsK u�O 1 MPMY`&u8hP[@{S{Su 1 [DgLu�IRQS[@`n[Dj V uD` 2 c MY[@c'{SMD|FuD{S{ [Dj l KN[ V XNMPORMYg f@M+QS`'XNQ?�
f QSXNTNuD{FuBIRILMP`"ILQS[D`�y 3 [@gRM V [DOUI |K� l [@TN{WX {SQWdDM�IL[ IRK uD`Nd V_2 I l [+uDX'f QSOU[@gRO jk[@gxILKNM V [DIRQWf�u�IRQS[@`
ILK'M 2 Q V cNuDgUIRMYX QS` V M jk[@gbILKNM XNT'gLu�IRQS[@`�[�j IRKNQSO<M"/GhYQ ILQS`'rZcNgR[��UMPhPIYyA��ILK uD`'d V_2 cNgRQW`NhYQWcN{SM
uDX'f QWOR[@gP|
��gYy a�MY`Ng 2 a<uD{Wc MPgRQS`F|Fjk[@g/KNQWO/r@TNQSXNuD`NhYM+u�`NX,KNQSO�IRMYh�KN`NQWh uD{xu�`NX�hP{SQW`NQShYuD{>d�`N[ l { �
MYX'r@MDy � uD{SOU[ ILK u�`Nd ��gPyxw {S{SQW[DI t�h = MPQSr@KF| l KN[+QS`"ILgU[GX'TNhYMPX V M<IR[ ILKNQWOpcNgU[��UMYh I l QWILKZrDgRM uBI
MY`"IRK T'ORQ}u�O V y \]KNM+ORTNcNc [@g I/ILKNM 2 1 [�ILK,ORKN[ l MYX&jk[@g�ILKNQWO/cNgR[��UMYhPI l uDOquD`,QS`"ILMPr@gLu�{ c uDg Is[Dj
QWIRO]ORTNhPhYMPOROYy
�x[ l M V uD` 2 IRK uD`Nd�OpIR[���gYy t�TB��� f Q V uD`�jk[@g KNQSO X u 2 � IL[ � X u 2 uDOROUQSOUILuD`NhPMsuD`NX 1 gUM uDXGILK

[Dj�d�`N[ l {SMPXNr@M/[@` 1 [DIRK 1 QS[D{S[@r@QWh uD{ u�`NX MY`'r@QS`NMPMYgUQS`Nr V u�IUILMYgUOYy��$Q ILKN[@TGIpKNQWO r@TNQWX uD`NhPMD| ILKNQWO
cNgU[��UMYh I l [@TN{WX
`N[DIqK u fDM uDX'f�uD`'hYMYX
c uDOUI QWIROsM uDgU{ 2 O I�uDr@MPOYy ��u V uD{SOU[ir@gLu�IRMPjkTN{ IR[ � l MY`
3 uDgRQWO�jk[@g�ILK'MmIRQ V M KNM+ORc MY`"I j7u V QW{SQ}u�gRQ �PQS`Nr V M l QWILK�uD{W{ uDORc MYh ILOq[Dj IRKNQSO/c'gR[��UMPhPI | jk[@g/KNQWO
KNMP{Sc'jkTN{ uDX'f QShPMD|xuD`'X V [@O I Q V c [@gUILuD`"IL{ 2 |>jk[Dg_KNQWO uDOROUQSO I�uD`NhPM [@` V_2 0 gUOUI OUMPf@MPgLuD{�u�`NQ V uD{
OUIRTNXNQWMYOYy � l uDO<uD{SOU[mjk[DgUILT'` u�ILMsIL[mK u f@M hY[@{W{}u 1 [@gRu�ILMPX l Q ILK ��gYy �/u f QSX �suDOROP| l KN[�KNMY{Wc MPX
l QWIRK IRKNMnQS`NQ ILQ}u�{ hPgRM uBILQS[D`�[DjbILKNM�uD`NQ V u�{pOUIRTNX 2 cNgU[DIL[ hY[@{WOmuD`NX�uD{SOU[�cNgU[ fGQWXNMYX f�uD{STNu 1 {SM
hY{WQS`NQWh uD{]QW`NORQWr@K"ImQS`"IL[�[@TNgmORMYM V QW`Nr@{ 2 hY[@`'jkT'ORQS`'r
gRMPORTN{ ILOPy �+uD{WOR[&r@gRMYu�IL{ 2 uDcNcNgUMYhPQ}u�IRM�ILK'M
uDOUORQSO I�uD`'hYMs[Dj �/MP` ; MY`"IY| l K'[�KNMP{Sc MYX V M l QWILK�uD{W{�uD`NQ V u�{FOUIRTNXNQWMYO]jkgR[ V OUILuDgUI�IL[+MP`NX�y
� l uD`"I�IR[&uD{SOU[,IRK uD`Nd ; QWh�d 2�; QWh�KNOUILuDX jk[Dg KNMYg+`N[@`V� OUIR[@c�| uD`NX [Dj ILMP`"ILQ V MYO+u 1 TNORQ f@M�|

cNTNOUKNQS`'rmIR[ V uDd�M V M 0 `NQWORKZILK'QSO]ILKNMPORQWO�[D`iIRQ V MDyxv TNgRcNgUQSOUQS`Nr@{ 2 |GQWI l [@gRd�MYX�y
3 QS`NuD{S{ 2 � l [@TN{SX+{WQSdDMpIR[/ILK uD`'d V_2 j7u V QW{ 2 | l KN[N| uDOxu�{ l u 2 OP| OUKN[ l MPX8hP[@`NOUILuD`"I h uDgUMbu�`NX

MY`'hY[@TNgRuDr@M V MP`�IYy
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�@y?� z uDh�d�r@gU[@TN`NX yqyqy ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �
�@y ~ ; MPO 2 `Nh�KNgU[@`NQ�� u�IRQS[@`i\]KNMPgLuDc 2 yqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~
�@y � v ILT'X 2 � ["uD{SO-yqyqy ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �
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~Gy?� ��MYOUQSr@`98 gRQ ILMPgRQ}u y ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �

~Gy ~ a<uDgUX l uDgRM ��MYOUQSr@` ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy :
~Gy � vG[Dj I l uDgRMs\ [G[D{SO]yqy ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy � ~

; < �=�?>�� � � 	@
 � ,BA1C ���.	
� ��
�� 	D�?	
�$
 '�E
�'y?� = uD{SQWX u�IRQS[@`8w /Gc MYgUQ V MY`"ILO/yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �?:
�'y ~ H<`NQ V u�{ v IRTNXNQSMPO y ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ��F
�'y � 6 uDhPQS`Nr 6 gR[�IL[ hY[@{WO ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �(�
�'y L �/u�I�u HbhYo�TNQWORQWIRQS[@`nuD`'XnHb` uD{ 2 OUQSO�y yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~@~

G �����H#��*� � +@G
LNy?� = uD{SQWX u�IRQS[@`8w /Gc MYgUQ V MY`"ILO/yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~�L
LNy ~ H<`NQ V u�{ v IRTNXNQSMPO y ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~ �

7 IJ	 �H�4# � �H	*�$
 G�'
�Gy?� 6 K 2 OUQS[@{W[@r@QShYuD{�u�`NXK8 {WQS`NQWh uD{
� V cN{SQWh u�IRQS[@`NO y yqyqy yqy yqyqy yqysy yqy yqyqy L�~
�Gy ~ � Q V QWI�uBILQS[D`NO [�j>IRKNM v 2 OUILM V yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy L�L
�Gy � 3 T'ILTNgUM l [DgRd yqyqy ysyqy yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy L4:
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~Gy?� vGh�KNM V u�IRQSh/[Dj>[@`NMsh�K u�`N`NMY{�[Dj ILK'MqOU[Gh�dZcNuDhYQW`Nr+O 2 OUIRM V y yqy yqysy yqy yqyqy �
~Gy ~ vGh�KNM V u�IRQSh/[Dj ILgUQSr@rDMYgph�K u�`N`NMY{WO y yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �
~Gy � 6>[ l MYg�ORTNcNc'{ 2 hPQSgRhPTNQWIRg 2 ORh�KNM V u�IRQSh y yqysy yqyqy yqy yqyqy yqysy yqy yqyqy � �
~Gy L 6 KN[DIL[Dr@gLuDc'Kn[�jI0 `NuD{ c uDhPQS`Nr 1 [(/ yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ���
~Gy�� vGhYgUMYMP`NORKN[�I<[Dj 6 u�hYM � e � yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy � �
~Gy : 3 {S[ l h�K uDg I]jk[@gP6 uDhPM t%u�`%cNgU[@r@gLu V yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy � �
�'y?� w /'c MYgUQ V MY`"I�u�{�{}u 2 [DT'I 1 {S[ h�d8XNQSuDr@gRu V yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ���
�'y ~ \>M V c'{}u�IRM/c uDhYQW`Nr ORh�K'M V M y yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~D�
�'y � � [GhYu�ILQW[@`Z[Dj>KN[G[DcnMP{SMPhPILgU[GX'MYO yqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~��
�'y L \]Q V QS`Nr_XNQ}uDrDgLu V jk[@g 6 gR[DIR[GhP[@{ � c uDhPQS`Nr+ORh�K'M V MYO�yqy yqyqy yqysy yqy yqyqy ~@~

LNy?� w {SMYh ILgUQSh u�{�gRMPhY[@gUXNQS`NrDOpjkgR[ V V [ h�d8M"/Gc MYgUQ V MY`"ILO*y yqy yqyqy yqysy yqy yqyqy ~ �
LNy ~ w {SMYh ILgUQSh u�{�gRMPhY[@gUXNQS`NrDO 1 M jk[@gRMquD`NX�u�j IRMYg]c uDhPQS`Nr y yqy yqyqy yqysy yqy yqyqy ~�:
LNy � w {SMYh ILgUQSh u�{�gRMPhY[@gUXNQS`NrDO]ORKN[ l QS`'r8uDh ILQ fDuBILQS[D`8ILQ V MPO yqy yqyqy yqysy yqy yqyqy ~ F
LNy L H<` uBIL[ V QShYuD{F{W[GhYu�ILQW[@`NO [�j>IRKNMsKNM uDg I�[@`nIRKNMsMY{WMYhPIRgR[ XNM/OR[ h�d yqysy yqy yqyqy ~4�
LNy�� H<h ILQWf�u�IRQS[@` V uDcNOpjk[Dg � = cNuDhYQW`Nriy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ~	�
LNy : H<h ILQWf�u�IRQS[@` V uDcNOpjk[Dg ; = cNuDhYQW`Nr yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �B�
LNy F H<h ILQWf�u�IRQS[@` V uDcNOpjk[Dg z Q = c u�hYQS`'r yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �"~
LNy � H<h ILQWf�u�IRQS[@` V uDcNOpjk[Dg�uDcNQShYuD{�c u�hYQS`'r y yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �@�
LNy
� 6 = {W[G[DcNO jk[@g ;>= c uDhPQS`Nr y yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy � �
LNy?� � 6 = {W[G[DcNO jk[@g�uD{W{Fjk[@TNg z Q = c uDhPQS`Nr+hP[@`B0 r@T'gLu�IRQS[@`NO y yqyqy yqysy yqy yqyqy � :
LNy?���-H<h ILQWf�u�IRQS[@` V uDcNOpjk[DgP6xgU[DIL[ hY[D{�~ yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �4F
LNy?� ~ 8 K uD`NrDMYO�QS`iX$6E��X'I F H2J_jk[DgP6xgU[DIL[ hY[D{�~ yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ���
LNy?� �.H<h ILQWf�u�IRQS[@` V uDcNOpjk[DgP6xgU[DIL[ hY[D{ � yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ���
LNy?�SL 8 K uD`NrDMYO�QS`iX$6E��X'I F H2J_jk[DgP6xgU[DIL[ hY[D{ � yqysy yqyqy yqy yqyqy yqysy yqy yqyqy L"�
�Gy?� ��Q}uDrDgLu VmV uBILQSh�gUMYORc'gRMYOUMY`"I�uBILQS[D`%[Dj ILKNM
�U`'[@`�� gUMYOUc [@`'XNMYg���gUMYr@QW[@`�yAyqy yqyqy L
�

fGQWQ
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�'y?� 8 [ V c [@OUQWIRQS[@` [�j c [@{ 2 uDhYg 2 {}u V QSXNM<r@MY{ yqysy yqyqy yqy yqyqy yqysy yqy yqyqy ��F
LNy?� 8 K uD`NrDMYO�QS`iX$6E��X'I F H2J*y yqy yqyqy yqy yqysy yqyqy yqy yqyqy yqysy yqy yqyqy �4L

f QSQWQ
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abMYuDgUI j7u�QS{ST'gRMnQSO u�hY[ VmV [D` uD`NX.OUMYgUQS[@TNO V MPXNQShYuD{bhP[@`NXNQ ILQW[@`�IRK u�I KNuDO gRM V u�QS`NMPX u
V u��U[@gqcNT 1 {WQShmKNM uD{ ILK!hP[@`NhPMYgR`-X'MYORc'QWILM�gRMPhYMY`"I IRKNMYgRuDc 2 XNM f@MP{S[@c V MY`"IYy �$QWIRK V QS{S{WQS[@`'O�[Dj
c MY[@cN{WM l [@gR{WX l QSXNM l K'[qKNu fDM�KNM uDg I j7uDQS{WTNgRM uD`NX ILK'M]r@gR[ l QS`'r/` T V 1 MPg [Dj c MP[@cN{SM XNQ}uDrD`N[@ORMPX
l QWIRK+QWI MYuDh�K 2 M uDgP|�KNM uDg Ixj7uDQS{WTNgRM [GhPhYTNgUO l K'MY`+ILKNM�KNMYuDgUIx{W[@ORMPO Q ILO u 1 QS{WQWI 2 IL[/cNT V cmMY`N[@T'r@K
1 {W[G[ XqIR[ V MYM I ILK'M 1 [GX 2
� O XNM V u�`NXNO�� �@|}~��:y � ` u<{SuDgRrDM OUT 1 OUMPI [DjNKNM uDg I j7uDQW{STNgUMxc u�ILQWMY`"ILOP|DILK'M
KNMYuDgUI/M�/GKNQ 1 Q ILObXNQSOUO 2 `Nh�KNgU[@` 2 XNTNgUQS`Nr�hY[@`"ILgRuDhPIRQS[@`F|Fh u�TNORQW`Nr V MPh�K uD`NQWh uD{ QS`'M
	mhYQWMY`Nh 2 [ f@MPg
M u�h�K h 2 hY{WMDy � `%ORTNh�K c uBILQSMP`"ILO�u+ILKNMPgLuDc 2 d�`N[ l `�u�O<h u�gRXNQSuDh gUMYO 2 `'h�KNgR[@`'Q � uBILQS[D`�K uDO 1 MPMY`
ORK'[ l ` IR[_gUMYMYO I�u 1 {SQSOUK V MYh�K u�`NQShYuD{ O 2 `Nh�KNgU[@` 2 uD`NXmILK�TNOpQ V cNgU[ f@M�h uDgUXNQ}uDh�jkTN`Nh ILQW[@`�� �
� � ���:y
��M�K u fDM XNMPfDMY{W[@c MPX-uiXNMPf QShPM�IRK u�Iqj7uDhYQW{SQWILu�ILMPO<ILK'M8OUIRTNX 2 [Dj gRMYO 2 `Nh�KNgR[D`NQ �Yu�ILQW[@`
ILK'MYgLu�c 2
TNOUQS`Nr+`N[ f@MP{ V M ILKN[ XNO�[Dj>MY{SMPhPIRgRQShYuD{�O ILQ V TN{}u�IRQS[@`Fy

����� �������������� �!�"

eb`NX'MYgRO I�uD`'XNQS`Nr_KNM uDg I j7u�QS{ST'gRM�uD`NX�QWILOxILgUM u�I V MP`"ILO gRMYo�TNQWgRMPO TN`NX'MYgRO I�uD`'XNQS`Nr_[Dj KN[ l ILK'M
`N[@g V u�{ KNM uDg I�c MYg jk[@g V OYy]HpI�ILKNM hYMP{S{ST'{}uDg]{WMPf@MP{:| h u�gRXNQSuDh V 2 [ h 2 ILMPO�hY[@`"IRgLuDh IbIRKNgR[@T'r@K%ILK'M
cNgU[GhPMYOROx[Dj M"/GhPQWI�uBILQS[D`�� hP[@`"ILgLu�hPILQW[@` hP[@TNcN{WQS`NrNy \]KNM�gRK 2 ILK V QWh]M"/GhYQ I�u�IRQS[@` [Dj ILK'M]KNM uDg I V TNO2�
hY{WM 1 MPr@QS`NOxQW`mIRKNMbOUQS`N[@u�ILgUQ}uD{>C:vGH Rx`N[ XNM#� ���$� yA\]KNM<MP{SMPhPILgUQShYuD{NQ V cNTN{WORM]OUcNgRMYuDXNO IRKNgR[DTNr@KN[@TGI
ILK'M/gRQSrDK�I]uD`NXZ{SM j I�u�IRgRQ}uqjkgR[ V hYMP{S{ IR[+hYMY{W{:|GuD`NXicNgU[@c uDr"uBILQS[D` [Dj�ILKNQWOpQ V cNTN{WORM�ILKNgU[@TNr@KZILK'M
u�IRgRQ}um[GhPhYTNgUO l QWIRKNQS` � �@� V QS{S{WQSOUMYhY[D`NXNOYy z M jk[@gRM_IRKNM MP{SMYh ILgUQSh u�{AuDh ILQWf Q I 2 hYuD` cNgU[@c uDr"uBILM IR[
ILK'Mpf@MY`"IRgRQShP{SMPO QWI V T'OUIxc uDOUOAILKNgU[@TNr@K IRKNM�u�IRgRQ}u�[ fDMY`"ILgUQShPTN{}uDg8C7H = R `N[ XNM�|�us`NuDgRgU[ l hP[@`NXNTNh��

�



ILQ f@Mqc u�IRK�hY[ V c [@ORMPX%[DjAj7uBIRI 2 ILQWORORT'MqIRK u�I�OUMYg f@MYO�uDO�uD`�QS`NOUTN{}uBIL[@g 1 MPI l MYMY`�IRKNM uBILgRQSu�u�`NX
f@MP`"ILgRQWhY{WMYOYyxH�j ILMYg]M V MPgRr@QW`Nr jkgR[ V ILK'M/MY`NXn[Dj�ILKNM/H = `N[ XNMD|'IRKNM/Q V cNTN{WORM�MP`"ILMYgUO�IRKNM 1 TN`V�
XN{WMq[�j abQWOY| l KNQWh�KnIRKNMY`�XNQWf QWXNMYO�QS`"IR[mIRKNMsgRQSrDK�IbuD`'X�{WMPj I 1 TN`'XN{SM 1 gLu�`Nh�KNMYOPyp\]KNMPORM 1 TN`NXN{WM
1 gRuD`Nh�KNMPO�ORcN{WQWI�QS`"IR[8um`NMPI l [@gRdn[Dj ORc MYhYQSuD{SQ��YMPX�hPMY{S{WObhYuD{S{WMYXiILKNM 6 TNgRd�QW`��UM_hP[@`NXNTNh ILQW[@`%O 2 O2�
ILM V | l KNQWh�KZgRTN` IRKNgR[@T'r@KN[@T'I ILKNM�I l [ fDMY`"ILgUQShP{SMYOPyx\]KNM�MY`"IRQSgRM�f@MP`�IRgRQWhYTN{SuDg MP`NXN[ h uDgUXNQST V QWO
ILK'MY`ZuDh ILQ fDuBILMYX l QWIRKNQS` �D�/IL[ � �@� V QS{W{SQSOUMYhP[@`NXNOAjkgU[ V ILKNM�ILQ V M]IRKNM<Q V cNT'{SORM�{WM u f@MPO ILK'M<H =
`N[ XNMDy HpI]IRKNMsh�K u V 1 MYg]{WMPfDMY{:| ILKNQWO]hY[@`'XNTNhPIRQS[@`ic uBILK l u 2 u�hPILQ f�u�ILMPO ILKNM/fDMY`"ILgUQShY{WMYO]gRuDcNQSX'{ 2
uD`NX�h uDT'ORMYO�ILKNM V IL[mhY[@`"IRgLuDh I<QW`%u+hY[ [@gRX'QS` u�IRMYXZj7uDOUKNQS[@`F| l K'QSh�KnQSO�MYOUORMY`"IRQ}uD{�jk[@g�M�� MYh ILQWfDM
r@MP`NMYgRu�ILQW[@`i[Dj c'gRMYOUORTNgUM QW`ZILKNM/f@MP`"ILgRQWhYTN{SuDg�h�K u V 1 MYgUOYy
� `*IRKNM
XNQWORMYuDORMPX�OUILu�ILMPOY|sORT'h�KJuDOnXNQS{Su�ILMPX)hYuDgRX'QS[ V_2 [@c u�IRK 2 |/hY[D`NXNTNh ILQS[D` 1 {W[Gh�d�OY|/[Dg

QS`Gj7uDgRh ILQS[D`�|xOUILgUTNhPIRTNgLu�{�[DgmMP{SMPhPILgUQShYuD{ph�K uD`'r@MYOmIL[,ILKNM V_2 [GhYuDgRXNQWT V V u 2 h uDT'ORM�uD`�QW`NKN[��
V [@r@MY`'MY[@TNO�OUcNgRMYuDX�[�jAMY{WMYh ILgRQWh uD{�uDhPIRQWf�u�ILQW[@`�|GQS`NXNT'hYQS`'r XNgLuDO ILQWhqh�KNuD`Nr@MPO�IR[+IRKNMsO 2 `Nh�KNgU[@` 2
uD`NX O ILgUMY`NrDIRK [Dj ILK'M hY[@`"IRgLuDh ILQS[D` � ���:y 8 [D`NXNTNh ILQS[D`,u 1 `N[@g V u�{SQWIRQSMPO�uDgRM hP[ VmV [@`�QS`�K'M uDg I
j7uDQW{STNgUMD|�jkT'gUILK'MYgAXNMPhYgUM uDOUQS`Nr/ILK'M]M�� MYhPIRQWfDMY`NMPOROx[Dj ILKNM]hP[@`"ILgRuDhPIRQS[@`NOPy	�$KNMP`mu�c [@g ILQW[@` [Dj ILK'M
KNMYuDgUI QSO cNgRM V u�IRTNgRMP{ 2 uDh ILQ fDuBILMYXF|'uDO jk[@g M"/'u V cN{SM�QS`8u {SM j I 1 TN`NXN{WM 1 gRuD`Nh�K 1 {W[Gh�d�C � z zpz R |
ILK'M uDh ILQWf�u�IRQS[@`nORMPo�TNMY`NhPM+h�K uD`Nr@MPOY|�rDMY`NMPgLu�IRQS`Nr�gRMYrDQS[@`NO�[Djx`N[D`�� TN`'QWjk[@g V hY[@`"ILgRuDhPIRQS[@` � � ���:y
wxuDgR{ 2 uDh ILQ fDuBILQS[D` [Dj�u/gUMYr@QW[@`+gRMYOUTN{WIROxQS` l u�OUILMPX l [@gRd_ORQS`'hYM�M uDgU{ 2 uDhPIRQWf�u�ILQW[@` [Dj [@`NM�gRMPr@QS[D`
h u�`%{SMYuDX�IR[�OUKN[@g ILMY`'QS`Nr�[DjAILKNu�I�gRMYrDQS[@`�| l Q ILKnhY[@`NhP[ V QWI�u�`�I 1 T'{Sr@QW`Nr�[�jA`N[@`V� uDh ILQWf�u�IRMYXngRM��
r@QW[@`NO�uDO�cNgRMPOROUTNgRM gRQSOUMYOPy z TN{Wr@QS`'r [DjA`N[D`�� uDh ILQ fDuBILMYXigUMYr@QW[@`NO]ILKNMP`%gUMYXNTNhPMYO�ILKNM u V [@TN`"I�[Dj
M �UMPhPIRMYX 1 {W[G[ X�y � uBILMbuDhPIRQWf�u�ILQW[@`+[Dj�IRKNMb{Su�IRIRMYgxgRMPr@QS[D`NO hYuD`8[ hYhPTNgpuBI K'QSr@KNMPg O ILgUMYORO 1 MPh uDTNOUM
ILK'M_M u�gR{ 2 � uDhPIRQWf�u�ILMPX�IRQSOROUTNM_KNuDO/uD{WgRM u�X 2 XNMPfDMY{W[@c MPX�ILMP`NORQW[@`�y<HbO�u8gUMYOUTN{WIbILKNMqf@MY`"IRgRQShPTN{}u�g
hY[D`�IRgLuDh ILQW[@`%QWO<`N[�{S[@`NrDMYg�O 2 `Nh�KNgU[@`N[@TNOP|�uD`NX�QWIbK uDO 1 MYMP` ORKN[ l `�IRK u�I 1�2 [@c'IRQ V Q �PQS`Nr ILK'M
ORMPo�TNMY`NhPM/[Dj MP{SMYh ILgUQSh u�{ uDhPIRQWf�u�ILQW[@` ILKNgU[@TNr@K�c uDhPQS`NrN|�ILK'Mbr@{W[ 1 uD{NjkT'`NhPIRQS[@`NO [Dj�IRKNM�KNM uDg IphYuD`
1 MqQ V c'gR[ f@MPX � � ~�� y \]KNQWO�IRKNMYgRuDc 2 QSOpIRMYg V MYXihYuDgRXNQSuDhsgRMPO 2 `Nh�KNgU[@`NQ �Yu�ILQW[@`�y

����� �����	� !���
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; MPO 2 `Nh�KNgU[@`NQ�� u�IRQS[@`
IRKNMYgRuDc 2 OUMYMPd O IL[%O ILQ V TN{}uBILM+gRMPr@QS[@`'O [Dj ILKNM�KNM uDg I_IRK u�I_uDgRM�[DILK��
MYg l QSOUM8uDh ILQ fDuBILMYX&{}uBILMD|�O 2 `'h�KNgR[@`'Q �YQW`Nr�IRKNM V l Q ILK,ILKNMmM u�gR{ 2 � uDhPIRQWf�u�ILMPX,gRMYrDQS[@`NOP|>QW`�[DgRXNMPg
IL[mQ V cNgU[ fDM V MYh�KNuD`NQShYuD{ O 2 `Nh�K'gR[@` 2 y�\]KNMqI l [�cNgRQ V u�g 2 ILuDgRr@M ILO�[DjAgUMYO 2 `'h�KNgR[@`'Q � uBILQS[D`�uDgUM
ILK'M c u�IUILMYgU`![Dj�{WMPj Iqf@MY`"IRgRQShP{SM C � = RquDhPIRQWf�u�IRQS[@`�uD`NX!IRKNM�IRQ V M�XNMP{}u 2&1 M I l MPMY` u�IRgRQ}u�{ u�`NX

~



f@MP`"ILgRQWhYTN{SuDg/O 2 O IL[@{WM � � ~�� y z [�ILK,f@MY`"IRgRQShPTN{}u�g/hY[@`"ILgRuDhPIRQS[@`,XNQWORhP[G[@gUXNQS`Nu�ILQW[@` uD`NX&u 1 `N[@g V uD{
H = ILQ V QW`NrbhYuD` 1 Mp[4� ORM I 1"2 QW`�IRMYg f@MY`"IRQS[@` u�{'c uDhPQS`Nr<OUILQ V TN{Su�ILQW[@`sQS` l KNQWh�K {SMYuDXNO uDgUM cN{SuDhYMPX
[@`�IRKNM�� = jkgUMYM"� l u�{S{>IRKNgR[DTNr@K%IRKNM hY[@gU[@` uDg 2 OUQS`�TNO/u�`NX�ILKNMP`,cNgRM�� M"/GhPQWI�uBILQS[D`%QSO<M V cN{S[ 2 MPX
IL[+gUMYOUIR[@gRMqcNK 2 ORQW[@{S[@rDQSh�H = ILQ V QS`'rNy
\>gUM u�IRQS`Nr&KNMYuDgUImj7uDQS{WTNgRM l Q ILK V [@gUMZILK uD`�[@`NMnc uDhPQS`Nr&ORQ ILMiK uDO8uD{SOU[�cNgU[ f@MYX�IL[ 1 M�u

f�uD{STNu 1 {SM ILKNMPgLuDc 2 y � `
u 1 Q f@MP`�IRgRQWhYTN{SuDg C z Q = R<hP[@`B0 r@T'gLu�IRQS[@`�| uZORMPhY[@`'X
{SMYuDX&QSO/cN{SuDhYMPX�QW`
ILK'MmgUQSr@K"I/fDMY`"ILgUQShY{WM�C ;>= R y ; MPc [DgUILMPX�0NgROUIqQW` � ���@�'| z Q = c uDhPQS`Nr l uDOsILKNMD0 gUOUI V TN{ ILQ?� ORQ ILM
c uDhPQS`Nr�ORh�KNM V M%uD`NX.KNuDO 1 MYMP`.ORK'[ l `.IR[ V uDgRd�MYXN{ 2 Q V cNgR[ fDM�hYuDgRXNQSuDhn[@T'ILc'T'I |pQW`NhYgUM uDOUM
O 2 O IL[@{WQSh8c'gRMYOUORTNgUMD| uD`NX!MP`NK uD`'hYM f@MP`"ILgRQWhYTN{SuDg O 2 O IL[@{WQShmjkTN`NhPIRQS[@` ������FG|(� ��� y z [�ILK � = u�`NX
z Q = c uDhPQS`Nr<K u f@M 1 MYMY` OUKN[ l ` IL[/Q V cNgU[ fDM [ f@MPgLuD{W{'O 2 O IL[@{WQSh jkTN`NhPIRQS[@` l KNQS{WM ORQ V TN{ I�uD`NMP[@TNOU{ 2
XNMPhYgRMYuDORQW`Nr V 2 [ h uDgUXNQ}uD{"MP`NMYgUr 2 hY[@`'ORT V c'ILQW[@`�| 2 QWMY{WXNQS`Nr�Q V cNgU[ f@MYX h�K u V 1 MYg M
	mhPQSMY`'h 2 � � ���:y

��MYOUcNQWIRM ILKNM gRMYc [@g ILMYX+OUTNhYhPMYOROx[Dj c u�hYQS`'r/uD`NX IRKNMp{}u�gRr@M u V [DTN`"I ILKNu�I K uDO 1 MPMY`+{SMYuDgR`NMPX
[ f@MPg_ILKNM8c uDOUI ORMPfDMYgRuD{ 2 MYuDgRO gUMYr"u�gRXNQW`Nr%gUMYO 2 `Nh�K'gR[@`NQ�� u�IRQS[@`!IRKNMYgRuDc 2 |AIRKNM QSOUORTNM8[Dj l KNMYgUM
cNgUMYhYQWORMP{ 2 IR[icN{}uDhPM_ILK'M c uDhYQW`NrZMY{WMYh ILgR[ XNMPOqQWO�OUIRQS{W{>`N[�I/jkTN{S{ 2 hP{SMYuDg�� � ~��:y � `,ORQS`'r@{SM�� ORQ ILM � =
c uDhPQS`Nr'|�IRKNMm[@c'ILQ V u�{ c uDhPQS`NrnORQ ILM+QSO/jkgUMYo�TNMY`"IR{ 2 uDh�KNQWMPfDMYX!uBIqIRKNMmORQWIRM+[Djp{Su�ILMPOUIqMY{WMYhPIRgRQWh uD{
uDh ILQWf�u�IRQS[@`F| 1 T'I IRK u�Ip{W[GhYu�ILQW[@`mQSO [Dj ILMP`ZhY[@`"ILgU[ f@MYgUORQSuD{�� F�� y � `iuDXNXNQ ILQW[@`�| uD{WIRKN[@TNrDK�ILK'M<X u�ILu
[@`
IRKNM 1 MY`'M�0NIRO [Dj z Q = c u�hYQS`'r%ORK'[ l O_OR[ V M uDXGfDu�`�ILuDr@M�[ fDMYg�� = � [@`'{ 2 c uDhPQS`Nr'| [@c'IRQ V uD{
cN{SuDhYM V MP`�I�[�jGIRKNM ; = {WM uDXsQSO�u�{SOR[�hP[@`"ILgR[ fDMYgROUQ}uD{ � � ~�� y vG[ V M OUILT'XNQSMPO KNu fDM IRgRQWMYX/IL[�MYO I�u 1 {SQSOUK
[@c'IRQ V uD{ ORQWIRMYO 1"2 c MYg jk[@g V QS`Nr<ORQS`'r@{SM�� ORQ ILM c uDhYQW`Nrsu�I u<f�uDgUQSMPI 2 [Dj {S[ h u�IRQS[@`'OAQS` IRKNM]KNM u�gUI � :��:y
�<ILKNMPgROxK u f@M�ILgUQSMPX z Q = c u�hYQS`'r uBIx{S[ h u�IRQS[@`NO [DILKNMPgAILK u�`mIRKNM � = [@g ;>= | l KNQW{SM][DIRKNMYgUO KNu fDM
M"/Gc MYgUQ V MY`"ILMPX l Q ILK V [DgRM ILKNuD`-I l [�{SM u�XNOY| uD{W{ l QWIRK {WQ V QWIRMYX
OUTNhYhPMYOUO�� FG| �SL � y-H XNMPf QShPM
l QWIRKZILKNMqu 1 QW{SQ I 2 IR[mcNuDhYM/ILK'MqK'M uDg I<uBI<u�` 2 {S[ h u�IRQS[@` QW`nu+hP[@`"ILgU[@{S{WMYX V u�`N`NMYg l [@TN{WXnIRK�TNO
1 MZu�f�uD{STNu 1 {SM+IL[ [@{ jk[@g XNMPIRMYg V QS`'QS`Nr�[@c'ILQ V u�{ cNuDhYQW`Nr%OUQWILMPO uD`NX-K'MY{Sc'QS`NrnIL[�gUMYOR[D{Wf@M�ILKNQWO
Q V c [@gUILuD`"I]QSOUORTNM�y

����� ���  �" � � ����� �

\]KNMpr@[@uD{G[�jNILKNQWO O ILTNX 2ql uDO IL[<XNMPfDMY{S[Dc u<XNM fGQWhYM]u 1 {SMxIL[�cNuDhYM IRKNM hYuD`NQW`NM KNMYuDgUIT'*!$#&%('*%4-
u�I ub{SuDgRr@M `�T V_1 MPg [Dj OUQWIRMYO [@` IRKNM fDMY`"ILgUQShPTN{}uDg ORT'gUj7uDhPM TNOUQS`Nrb`N[ f@MY{Gc uDhPQS`Nr�ORh�KNM V MPOYy e�ORQW`Nr
ILK'QSO_cNuDhYQW`Nr%O 2 O ILM V | Q I l QW{S{ 1 M�c [DORORQ 1 {SMmIL[�QS`"f@MPOUILQWr"u�IRM l KNM ILKNMPg c uDhYQW`Nr%hP[@`B0 rDTNgLu�IRQS[@`'O
XNQ?�FMPgRMY`"I ILK uD`�ILKN[@OUM�hY[ V�V [@`N{ 2 TNORMPXZQS`8hP{SQW`NQShYuD{ cNgLu�hPILQWhYM�� {SM j I fDMY`"ILgUQShPTN{}uDg c uDhPQS`Nr u�`NX

�



1 Q f@MY`"IRgRQShPTN{}u�g c uDhPQS`Nr � hYuD` uD{SOU[ cNgR[ f QSX'M 1 MP`NM�0NI+IR[&hYuDgRX'Q}uDh8jkT'`NhPIRQS[@`�y 3 TNgUIRKNMYg V [DgRMD|
ILK'QSO XNM fGQWhYM l [@TN{SX�uD{WOR[ 1 M�u 1 {SM IR[&K'MY{Sc XNM ILMPg V QS`NM�| jk[@g+u r@Q f@MP` hP[@`B0 rDTNgLu�IRQS[@`F| l K'QSh�K
c uDhPQS`Nr+OUQWILMPO�h uD`ncNgR[ f QSX'M�ILKNM V [@OUI 1 MY`NM"0NI�IL[ ILKNMsKNMYuDgUIYy
\]KNQSObc uDhPQS`Nr�O 2 OUIRM V uD{S{W[ l O]IRKNM_KNMYuDgUI�IL[ 1 M c uDhPMYX�QW`%`N[ f@MP{ l u 2 O�`N[DI<c [@OUORQ 1 {SM l QWIRK

hY[D`�fDMY`"ILQW[@` uD{ hY{WQS`NQWh uD{Gc uDhPM V uDdDMPgROYy � `8uDXNXNQ ILQS[D` IL[_cNuDhYQW`Nrqu�I IRKNM�ILgLu�XNQWIRQS[@` u�{'ORQW`Nr@{WM�OUQWIRMYOY|
l KNQWh�K�[GhPhYTNg<u�IbMYQWIRKNMYg�ILK'M � = [Dg ;>= | QWI l [@TN{WX�`N[ l�1 M c [DORORQ 1 {SM/IR[ c uDhPM u�Ib`NM u�gR{ 2 u�` 2
{S[ h uBILQS[D`�[@` IRKNM�MPcNQShYuDgRXNQWT V | MPQWIRKNMYg]uBI]u ORQW`Nr@{WMbOUQWILM<[@gpu�IpuD`ZMY`"IRQSgRMbgRMPr@QS[@` u�Ip[@`'hYMDyxHb` 2
[DIRKNMYg uDg 1 QWILgRuDg 2 |�TNORMPg�� X'M�0 `NMPX!OUIRQ V T'{}u�IRQS[@` c uBIRILMPgR`NO uDgUM8uD{WOR[ic [@OROUQ 1 {WMDyZv c MPhYQ�0Nh uD{W{ 2 | l M
ORK'[ l ILKNu�I�ILK'MYORM+c u�hYQS`'rZORh�KNM V MPO u�gRM c [@OROUQ 1 {WM uD`NX�IRK u�I�IRKNM 2 uDgRM+u�h�KNQSM f@MYXF|�uDO/XNM V [@`��
OUIRgLu�IRMYX 1�2 MP{SMYh ILgUQSh u�{xuD`NX
K'M V [GX 2 ` u V QWh V M u�ORTNgUM V MY`"ILOPy z 2 M"/'u V QS`NQW`NrZILKNM�MY{WMYhPIRgRQWh uD{
gRMPORc [@`NOUMD| uDO�XNMPIRMYg V QS`'MYX 1"2 MY{SMPhPIRgR[@r@gRu V O]gRMYhP[@gRX'MYX�jkgU[ V IRKNMsORTNg j7uDhYMq[Dj ILKNMqKNM u�gUI | u�`NX
ILK'M�KNM V [ X 2 ` u V QSh%gUMYOUc [@`'ORMD|<uDOZuDOUORMPORORMPX 1"2 h�KNuD`Nr@MPOZQS` cNgUMYOROUTNgRM,gUQSORM%uD`NX$cNgUMYOROUTNgRM��
f@[D{ST V M/{S[ [@cNOP|'ILKNMsM"�FMPhPILO�[Dj ILKNMsc u�hYQS`'rmOUh�KNM V MYO�h u�` 1 M/MPf�uD{WT u�ILMPX�o�T u�`�IRQWILu�ILQ f@MY{ 2 y
� ` ILKNQWO>O ILTNX 2_l MpXNMYOUhYgUQ 1 M ILK'MpXNMYOUQSr@`F|@XNMPfDMY{W[@c V MY`"I |"u�`NX uDcNc'{SQShYu�ILQW[@`q[Dj uD` MPcNQShYuDgRX'Q}uD{

MY{WMYh ILgR[ XNM OU[Gh�d�c uDhPQS`Nr O 2 OUILM V ysHbO/uD` M"/'u V cN{WM_[Dj IRKNM T'ILQW{SQ I 2 [DjxILKNM_O 2 OUIRM V | l M QW`"f@MYO2�
ILQWr"u�IRMsIRKNMqXNQ�� MYgUMY`NhPMYO 1 MPI l MYMP` ORQS`'r@{SM�� ORQ ILM�fDMYgROUTNO�gUMYr@QW[@` uD{ c u�hYQS`'r uD`NX V u�dDMqo TNuD`"ILQ�0NMYX
hY[ V c u�gRQSOU[@`NOPy � `,uDXNX'QWILQW[@`�| l M+u�IRIRM V c'IbIR[ZXNMPIRMYg V QW`NM IRKNM_[@cGILQ V uD{�ORQW`Nr@{WM OUQWILM_u�I l K'QSh�K
IL[�c uDhPM u�KNMYuDgUI 1 MPORM I 1"2%V MYh�KNuD`NQShYuD{�XNQSOUO 2 `Nh�KNgU[@` 2 y ; MYOUc [D`NORMPO/[Dj `N[@g V u�{ KNM uDg ILO l MYgUM
QS`"fDMYOUIRQSr"uBILMYX
uDO u�`
QS`'QWILQSuD{ O ILMPc!OR[nILK u�I XNQWORM u�ORMYX
KNM uDg ILO V u 2 IRKNMY` 1 M 1 M IRILMPg uD`NuD{ 2 �YMPX
uD`NXnTN`NX'MYgRO IL[ [GXFy
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H<O X'MYORhPgRQ 1 MPX-M uDgU{SQSMPg/ILKNMPgRMZuDgUM un` T V 1 MPg [Dj V [DIRQWf�u�ILQW[@`NO�jk[@g XNMPfDMY{W[@cNQS`'r�u%O 2 O ILM V
l QWIRK
ILK'MZu 1 QW{SQWI 2 IL[�O ILQ V TN{}u�IRM8u�`-uDg 1 QWILgRuDg 2 `�T V 1 MYg [Dj�{S[ h uBILQS[D`NO [D`
ILKNM8KNM uDg I y a�[ l �
MPfDMYgP|NusORQSrD`NQ�0 hYuD`"I u V [DTN`"Ix[DjFIRMYh�KN`NQWh uD{ XNM f@MP{S[@c V MY`"I l uDO `NMPMYXNMPX 1 M jk[@gRM�ILK'QSOxr@["uD{'hY[@TN{WX
1 MZgRM u�{SQ �PMYX�y!t�[@O I+Q V c [@g I�uD`"IR{ 2 |>ILKNQWO O 2 OUIRM V `NMPMYXNMPX IR[,c MPgUjk[@g V QWIRO MY{WMYh ILgRQWh uD{ OUIRQ V T��
{}uBILQS[D`�TNORQW`NrnuD`,MYcNQWh uDgUXNQ}u�{AMY{WMYhPIRgR[ XNM OR[ h�d | l K'QSh�K,hY[@`'ORQSO ILMPX
[Dj ui` 2 {W[@` V MPORK,[@T'I 0NIRIRMYX
l QWIRK � ~4�nhP[@cNc MYgqMY{WMYhPIRgR[ XNMYOqORM l `!QS`&uD`�QS`&[@gRX'MYgR{ 2 j7uDOUKNQS[@`,ILKNu�IqhY[ f@MPgRO IRKNMmORTNg j7uDhYMm[Dj
ILK'M KNM uDg I ys\]KNM+MY{WMYh ILgR[ XNM OU[Gh�d l u�OsuD{SOU[ZhY[@`N`'MYhPIRMYX,IL[Zu XNu�I�uZuDhPo�TNQSOUQWILQW[@`�O 2 O ILM V ILK uBI
ORQ V TN{ I�uD`NMP[@TNOU{ 2 gUMYhY[DgRXNMPX MY{SMPhPIRgR[@r@gRu V O�jkgU[ V ILKNM OLu V M � ~4��OUQWIRMYO<[D`�ILK'M_MYc'QSh u�gRXNQSuD{�ORTNg2�
j7uDhPMDy�\]KNM c'TNgRc [@ORM_[Dj ILKNM_gRMYhP[@gRX'QS`Nr@O l u�O<IL[ZKNMP{Sc%fDMYgUQWj 2 ILK u�I<{S[ h uD{�XNMPc [D{}uDgUQ � uBILQS[D`�K u�O
1 MYMY`,u�h�KNQSM f@MYX,uBI�uD` 2 MY{WMYhPIRgR[ XNMD| uD`NX%{}u�IRMYg�IL[ XNM ILMPg V QS`NMqMY{WMYhPIRgRQWh uD{>uDhPIRQWf�u�IRQS[@`ZILQ V MPO<uBI
ILK'[@ORMsORQ ILMPOYy z MPQS`Nr+u 1 {SM�IL[ c MYg jk[@g V ORTNh�Knc uDhPQS`Nr+u�O]XNMYOUhYgRQ 1 MPX%u 1 [ f@MsTNOUQS`Nr+u�`nMP{SMPhPILgU[GX'M
OR[ h�d QW`�fD[@{WfDMYXnuDXNX'gRMYOUORQW`Nr+ORMPfDMYgRuD{�dDM 2 XNMYOUQSr@`ihYgUQWIRMYgRQSu'| XNMYOUQSr@`NQW`Nr ORT'QWI�u 1 {SM�KNuDgRX l uDgUM u�`NX
OR[�j I l uDgUMD| uD`NXiQW`�IRMYr@gRu�ILQW`Nr ILK'MqO 2 OUILM V l QWILKnuD`iM�/'QWOUIRQS`Nr+X u�ILu�u�hYo�TNQSOUQWIRQS[@`ZO 2 O ILM V y
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H�O 2 O ILM V T'IRQS{WQ �YQW`Nr/ILKNMbMY{WMYhPIRgR[ XNM�OR[ h�dmIR[_c uDhPM<QW`8TNOUMPjkTN{ uD`NX QW`"ILMYgUMYO ILQS`'r_OUIRQ V T'{}u�IRQS[@`
c u�IUILMPgR`NO V TNO I�OLu�IRQSO j 2 u `�T V 1 MYg][Dj ILMPh�KN`NQShYuD{ gRMPo�TNQSgUM V MY`"ILOPy \]K'M70NgROUI�gUMYo�TNQSgUM V MY`"I l uDO
ILKNu�I<IRKNM_O 2 O ILM V uD{W{S[ l IL[�I�uD{ hY[@`"IRgR[@{ [ f@MYg�uD{S{�[Dj IRKNM_OU[Gh�dnMY{WMYhPIRgR[ XNMYOPy�H<` 2 [@g�u�{S{�[Dj ILK'M
� ~4��MY{SMPhPIRgR[ XNMYO V TNOUI 1 M u 1 {SM_IR[ OUIRQ V TN{Su�ILM u�Isu�r@QWfDMY`�ILQ V M QS`�[DgRXNMPg<IL[ M�/GhYQWIRM V TN{ ILQWcN{SM

�



gRMPr@QS[D`NO [�jpILKNM�KNM u�gUI ORQ V TN{WILuD`NMY[DTNOR{ 2 yZ\]KNM 1 MPK u fGQW[@gq[DjpILK'M8c uDhPQS`Nr�cNTN{WORMYO_uD{SOU[�OUKN[@TN{WX
`N[DIsf�uDg 2 XNMYc MY`NX'QS`Nrn[@`�IRKNMm[DILKNMPgsMY{SMPhPIRgR[ XNMYO 1 MPQS`Nr�uDh ILQWf�u�IRMYX&u�IsILK'M�ORu V M IRQ V MDym\]KNM
hY[D`�IRgR[@{G[ f@MYgxMYuDh�K+MY{SMPhPIRgR[ XNMpORK'[@TN{SX+u�{SOR[ 1 MpQW`NXNMPc MP`NXNMY`"Ix[Dj IRKNM][DILK'MYgAMP{SMYh ILgU[GXNMPOAQS` [DgRXNMPg
IL[ V QW`NQ V Q �PM IRKNM<`�T V 1 MYg [DjFgRMYO ILgUQShPIRQS[@`'O [@`mILKNM�c uDhPQS`Nrqc u�IUILMPgR`NOPy \]KNM<O 2 O ILM V OUKN[@TN{WX 1 M
� M�/'Q 1 {SMbMY`N[DTNr@K OU[_ILK uBI ILK'M<ILQ V QW`NrquD`NX8fD[@{WILuDr@M<{WMPfDMY{SO [Dj�IRKNM�c uDhPQS`Nr cNTN{WORMYOpuDgRM�fDu�gRQ}u 1 {SM
uD`NXnXNM ILMYg V QW`NMYX 1"2 ILK'MqT'ORMYgP| uD`NXiILKNMPORMq{SM f@MY{WO V TNO I 1 MquDhYhPTNgLuBILMY{ 2 uDX��UT'OUI�u 1 {SM�y
H<{ ILKN[@T'r@K IRKNQSO>c uDhYQW`Nr<O 2 OUILM V OUKN[@TN{WX QSXNMYuD{S{ 2/1 M OUILuD`NX�� uD{S[D`NMD|BQWI l QS{W{ 1 M T'ORMYX c'gRMYX'[ V �

QS`NuD`"IL{ 2 l Q ILK
uD`!M"/GQWOUILQW`Nr%XNu�I�u�uDhYo�TNQWORQWIRQS[@`�O 2 OUIRM V ILK uBI TNOUMYO_IRKNM8ORu V M�MY{WMYhPIRgR[ XNM8OU[Gh�d
jk[@g gRMYhP[@gRX'QS`Nr�MP{SMPhPILgUQShYuD{ u�hPILQ f QWI 2 [ f@MYg ILKNM OUTNgUj7u�hYMZ[Dj]IRKNM KNMYuDgUIYy�H<O OUTNh�K�| ILK'QSO c u�hYQS`'r
O 2 O ILM V `NMYMPXNMYX IR[ 0NI QW`_M u�ORQS{ 2sl QWILK ILKNMpM�/GQSOUIRQS`Nr<O 2 OUIRM V hP[ V c [@`'MY`"ILOPy ��TNM IR[/uD` u�{SgRMYuDX 2
hY[ V cN{WQShYu�ILMPX M"/Gc MPgRQ V MP`�ILuD{ {}u 2 [DT'I XNTNgRQW`NrquD`NQ V uD{GOUIRTNXNQSMPOY| V QW`NQ V uD{GuDXNXNQ ILQW[@` uD{GK uDgRX l uDgUM
uD`NXnOR[�j I l uDgUMsORKN[@T'{SX 1 MsgRMPo�TNQSgUMYXijk[@g]QS`"ILMPr@gLuBILQS[D` l QWILKZIRKNMsM"/GQSO ILQS`'rmO 2 OUILM V y
\]KNM�`NM�/ I]gRMPo T'QSgRM V MP`"IpXNMYuD{WI l QWIRK�ILK'M<XNMPr@gRMPM<IL[ l KNQSh�K8IRKNM�u�`NQ V uD{SO V T'OUI 1 MbMY{SMPhPIRgRQ?�

h u�{S{ 2 QWOR[@{Su�ILMPXmjk[Dg ORu�jkMPI 2 QSOUORTNMPOYy ��MPILuDQS{WMYX�u�IRIRMY`"ILQW[@`8`NMPMYXNMPX IL[ 1 M<rDQWf@MP`8IL[ OLu�jkM I 2 QWOROUTNMYOP|
uD`NX,ORu�jkMPI 2 cNgUMYhYuDT'ILQW[@`NO V T'OUI 1 M O ILgUQShPIR{ 2 [ 1 ORMPgUfDMYX�y+\]KNMmXNMYrDgRMYM IR[ l K'QSh�K,ILKNM+uD`'Q V uD{SO
V TNO I 1 MsQSOU[@{}uBILMYXiQWO]ORMPI 1"2 ILK'M����������8c uBILQSMP`"IbhP[@`N`NMPhPIRQS[@`nOUILuD`NX uDgUX�y \]KNM	�
�������8O I�uD`V�
X uDgUX Q V c [@OUMYO {WQ V QWI�uBILQS[D`NOs[@`-ILKNMZ{WM uDdBuDr@M8hYTNgUgRMY`"IY| ORc MYhPQ�0 hYuD{S{ 2 IRK u�I Q I+h uD`N`'[DI+M"/GhYMPMYX
� ����u'y
3 QS`NuD{S{ 2 |Gu+f�uDgUQSMPI 2 [Dj V QW`N[@gpQWORORT'MYO�`NMYMPXNMYXnIL[ 1 MquDX'XNgRMPORORMPX�| ORTNh�K%uDO�M uDOUMq[�j TNOUM_u�`NX

cNgUQShYM�y �$QWIRK � ~4��MY{SMPhPIRgR[ XNMYO�`'MYMYX'QS`Nr IR[ 1 M QS`NX'MYc MY`NXNMP`"IL{ 2 hY[@`"IRgR[@{W{SMYXF|FuD`%QS`"ILTNQ ILQ f@M u�`NX
cNgRuDhPIRQSh u�{Nr@gLu�cNKNQShYuD{NTNOUMYg QS`"ILMPgUj7uDhPM l u�O XNMPORQWgRMYX+jk[@gxTNOUMYgxQS`Nc'T'I y 3 TNg ILKNMPg V [@gRM�|@ILKNM�O 2 O ILM V
hY[DOUI�ORKN[DTN{SX 1 M V QS`'Q V Q �YMPX�| T'ILQW{SQ �PQS`Nr [4� � ILK'M"� OUKNMY{ j c'gR[ XNTNhPIRO l KNMYgUM c [@OROUQ 1 {WMDy
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\]KNM�K uDgUX l u�gRM]hY[ V cNgUQSOUQS`Nr<IRKNM]c uDhPQS`Nr<O 2 OUIRM V QS`'hY{ST'XNMYX I l [s[4�
�:ILKNM�� OUKNMY{ j hP[ VmV MPgRhYQSuD{
XNQWr@QWILuD{@����� 1 ["u�gRXNOP| l K'QSh�KnOLu�IbQS`NOUQSXNM�IRKNMqhY[ V cNT'IRMYgY|Njk[DTNg�hYTNO IL[ V � V uDXNMscNgUQS`"ILMPX�hPQSgRhPTNQWI
1 ["uDgRX'OY| uD`NXnuD`nQSOU[@{}uBILMYXZc [ l MPgbOUTNcNcN{ 2 y wxuDh�K�uDgRMs`N[ l X'MYORhPgRQ 1 MPX�QW`iIRTNgR`Fy
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\]KNQSO]O 2 OUILM V TNORMPXnI l [mKNQSr@KV� XNgUQWf@MbXNQSrDQWI�u�{ ����� 1 [@uDgRXNO C��	� �"#�
 �
��������|Gt�MYuDORTNgUM V MY`"I
8 [ V cNT'IRQS`NrN|Gt�QWXNXN{WM 1 [@gR[N|Gt�H R | l KNQWh�K hY[@`'`NMYh ILMYX IR[ IRKNM<hP[ V c'T'ILMPg f Q}u uA6�8T� QS`"IRMYgUj7u�hYMDy
wxuDh�K 1 ["uDgUX+K uDX � : 1 QWILO [DgRr"uD`'Q �YMPX�QW`"IL[/jk[@TNg ~�L�� 1 QWIAr@gR[@T'cNOY| uD`NXmM u�h�K8r@gU[@TNc l uDOxjkTNg ILKNMPg
XNQ fGQWXNMYXmQS`"IR[ u/ILK'gRMYM � � 1 QWIxc [@gUIROYy wAfDMYg 2 [@T'IRcNT'I 1 Q I l uDO u 1 {WMpIL[qOR[@TNgUhYM � � V H [Dj�hPTNgRgUMY`"I
u�I<\]\ ��{S[Dr@QSh/f@[D{WI�u�r@M {SM f@MP{SOYy<\]KNM c uDhPQS`Nr O 2 OUILM V XNgUM l TNc [@` :4L 1 Q ILO�jkgR[ V M uDh�K 1 ["uDgUX
jk[@g�u IL[�I�uD{�[�jT� ~��+QW`NXNMPc MP`NXNMY`"Ibh�K uD`N`'MY{SOPy
wxuDh�K 1 ["uDgRX�K uDX8u � �@� � cNQW`mhP[@`N`NMPhPIR[@gY|GuD`NX�TNORQW`Nr u_t�M uDOUTNgRM V MP`"I 8 [ V cNT'IRQS`Nrqh u 1 {SMD|

ILK'MYORM � :nu fDu�QS{}u 1 {SM ����� {SQW`NMYO l MYgUM8OUcN{SQ IsQS`"IL[ZI l [ �D� � l QSgUM h u 1 {SMYO l QWIRK&unhP[ V�V [@`9� � 8
hY[D`N`NMYh IL[@gPy \ l [_[Dj�ILK'MYORMbh u 1 {SMYO l MYgRM<TNORMPX8IL[ ORcN{WQWI ILK'MA���"~ ������{WQS`NMPO QW`"IL[sjk[@TNg ORMYcNuDgLu�IRM
�D� � l QSgUM h u 1 {WMYOP|DuD`'X_M u�h�K_[Dj ILKNMPORM h u 1 {WMYO�QS`sILT'gR` u�IRILuDh�KNMYXqIL[bu�hPTNOUIR[ V � XNMPORQSrD`NMYXqM"/ ILMPgR` u�{
cNgUQS`"ILMPX�hPQSgRhPTNQWI 1 ["u�gRXZILK uBIbc MYg jk[@g V MYXZIRKNMsO l QWIRh�KNQS`'rN|NXNMPORhYgUQ 1 MYX 1 MP{S[ l y

,BA � ���.
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\]KNM/cNTNgUc [DORM�[Dj IRKNM<O l QWIRh�KNQS`Nr hPQSgUhYTNQ I 1 ["uDgUXNO l uDOpIL[_[@T'ILc'T'IpcNT'{SORMPO IL[ ILKNM�MP{SMPhPILgU[GX'M
OR[ h�d jk[@gxc uDhPQS`Nr/ILK'MbKNMYuDgUIYy \]KNM 1 ["u�gRXNO gRMPhYMYQ f@MPX8QS`'cNT'IxjkgR[ V IRKNM�XNQSr@Q I�uD{������ 1 ["uDgUXNO u�`NX
[@T'IRcNT'IUILMYX�u�OUIRQ V T'{}u�IRQS[@`ZcNT'{SORM_u�I�ILKNM_uDcNcNgU[@cNgUQ}u�IRMsfD[@{WILuDr@Mq{SM f@MY{ y]\]KNMYOUM hYQWgRhPTNQWI 1 ["uDgRX'O
uD{WOR[,QSOU[@{}u�IRMYX-ILK'M�c u�hYQS`'r�hP[ V c'T'ILMPg+jkgU[ V IRKNM�OU[Gh�d-rDgR[@TN`'X�y.wxuDh�K�[@T'ILc'T'I8{WQS`NMZ[�j<ILK'M
XNQWr@QWILuD{ 1 ["uDgUX�cNuDOROUMYX�IRKNgR[DTNr@KZILKNMshPQSgRhPTNQWI�X'QSORc'{}u 2 MPX�QW`<3 QSr@T'gRMq~Gy?�@y
\]KNM 1 uDORQWhm[Dc MPgLu�IRQS[@`,[Dj [@`NMmh�K uD`N`NMP{ [�jphYQWgRhPTNQWIRg 2�l uDO u�Osjk[D{S{S[ l O�5qMYuDh�K!XNQWr@QWILuD{ {WQS`NM

0 gUOUI/hP[@`N`NMPhPILMPX&IR[Zu8[@cGIL[@QWOR[@{Su�ILMPg�C ����� #�� ��� | � � \�w �2��� |F\>uDQ l uD`$R�ILK'M [@T'IRcNT'I/[Dj l K'QSh�K
l uDO�MPQWIRKNMYg+�,[@g�� � = XNMPc MP`NXNQS`'r�[@` l KNM ILKNMPgmIRKNMiXNQSr@Q I�uD{ QS`Nc'T'I l u�O�{W[ l [@g+KNQWr@K�|xgRM��
ORc MYh ILQ f@MY{ 2 y�\]K'QSO QW`�IRMYg V MPXNQ}u�IRM�OUQSr@`NuD{:|��� "!$# |AuDhPIRMYX uDO_u%O l Q ILh�K-[@`!IRKNMZuD` u�{S[@rnO l Q ILh�K
C&%('�)+*-,.*/�0�21 |At�u /GQ V | vGTN`'` 2 f�uD{WMD|�8 H R/IL[�MPQWIRKNMYgq[@c MY`![@g hY{W[@ORMmILKNM�hY[@`N`'MYhPIRQS[@` 1 M��
I l MYMY`43+576 uD`NX8�:9:;�#�y<�:9:;�# l uDOshP[@`N`NMPhPILMPX�X'QSgRMPhPIR{ 2 IR[iuZOR[ h�d�MY{WMYhPIRgR[ XNMD| uD`'X,IRK�TNO
l KNMP`%ILKNMqQS`"IRMYg V MYX'Q}u�IRMqOUQSr@`NuD{=�� "!># l u�O<KNQWr@K C?� � = R ILK'M_OR[ h�diMY{WMYhPIRgR[ XNM l uDObu�I	3+576
f@[D{WILOPy \]KNMquD` uD{W[@r O l QWILh�K'MYO l MPgRMqc [ l MYgUMYX 1�2 uA@1� � = f@[@{ I�uDr@M<OR[@TNgUhYM/IL[muD{W{S[ l ILK'M V IR[
O l Q ILh�K�uD` 2 f@[@{ I�uDrDMYO l QWIRKNQS`ZIRK u�I�gLu�`Nr@MDy
3 [@TNg/hYT'OUIL[ V � V uDX'M cNgRQW`"ILMYX,hPQSgRhPTNQWI 1 ["u�gRXNO l MYgUM V uD`�T'j7uDh ILTNgUMYX C7H 6 8 QSgUhYTNQ ILOP|�8puD{?�

r"uDg 2 |18puD` uDX u�RbM uDh�K,hP[@`"I�uDQW`NQS`Nr8�"~8h�K uD`'`NMY{WO�[DjxILKNQWO<hPQSgRhPTNQWIYy�\]KNM QW`NcNT'I<hY[@`N`'MYhPIR[@g l uDO

F
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3 QWr@TNgRMZ~Gy��45ZvGh�KNM V uBILQShZ[�jb[D`NMZh�K uD`N`'MY{�[Dj�ILKNMZOU[Gh�d
c uDhYQW`Nr O 2 O ILM V y-wxuDh�K [Dj�ILKNM9� ~��
MY{WMYh ILgR[ XNMbh�K uD`N`NMP{SO c uDOROUMYX IRKNgR[@T'r@KZuD`�QSXNMP`�IRQShYuD{ h�K uD`N`NMP{:y ��9:;�# l u�O hY[D`N`NMYh ILMPXnX'QSgRMPhPIR{ 2
IL[mu+OR[ h�d MY{WMYh ILgR[ XNM�y

u �D� � c'QS` � � 8 KNQWr@K�� XNMY`NOUQWI 2 K'M uDXNMPg8u�`NX IRKNMn[@T'ILc'T'I l uDO�u,hY[ VmV [D` � � �4F�hY[@`'`NMYh IL[@gPy
vGh�KNM V uBILQShPO l MYgRM hPgRMYu�ILMPX TNORQW`Nrit�TN{ ILQWORQ V C7w {SMYh ILgU[@`NQShPO ��[@gRd 1 MY`Nh�K�| \ [@gU[@`"IL[N|18puD` uDX u�R
uD`NXnhYQWgRhPTNQWI 1 ["uDgUXNO l MPgRMqgR[@TGILMYX l QWIRKneb{WIRQ 1 ["uDgUX9C w {SMPhPIRgR[@`NQWhYO ��[@gRd 1 MY`Nh�K R y
� `�uDX'XNQWIRQS[@` IR[mIRKNM � ~4�mh�KNuD`N`NMP{SO�[Dj IRKNMsXNQSr@Q I�uD{@����� 1 ["uDgRX'O�T'ORMYXnIL[mhY[@`"IRgR[@{ ILK'M � ~��

OR[ h�d_MP{SMPhPILgU[GX'MYOY|�ILKNMPgRM l MYgRMpjk[DTNg h�K u�`N`NMY{WOxu fDu�QS{}u 1 {SMx[@` [@`'Mp[Dj ILK'MpcNgRQW`"ILMYX hPQSgUhYTNQ I 1 ["uDgRX'O
jk[@g+ILgUQSr@r@MPgRQW`Nr M"/ ILMPgR` u�{<QS`'OUILgUT V MY`"ILOP|pORTNh�K$u�O8u � gRuDORO � `NOUIRgRT V MY`"IRO8OUIRQ V T'{}u�IRQS`Nr TN`'QWI y
\]KNMPORMsILgRQWr@r@MPg h�K uD`'`NMY{WO�cNuDOROUMYXiILKNgU[@TNr@KZILK'M/OLu V M/hYQWgRhYT'QWILg 2 u�OpILKNMsh�K uD`'`NMY{WO]hY[@`"ILgU[@{S{WQS`Nr
ILK'M<MY{WMYh ILgR[ XNMbOR[ h�d |'M"/GhYMPc'IpILKNu�I 3 5 6 l uDO ORMPI IL[A��� � = |�[@T'ILc'T'IRIRQS`Nr_u f@[@{ I�uDrDMbOUTNQWILu 1 {SM
jk[@gsILgUQSr@r@MPgRQW`Nr V uD` 2 QS`NO ILgUT V MP`"ILOYy � `-uD{W{x[DILKNMPg uDOUc MPhPIRO_ILKNMmILgUQSr@r@MPg h�KNuD`N`NMP{SO 1 MYKNu fDMYX
ILK'M�ORu V MmuDOsILK'M�[DIRKNMYgqh�K uD`'`NMY{WOYy H ORh�KNM V uBILQSh+[DjpuiIRgRQWr@r@MYgs{WQS`NM hPQSgRhPTNQWIRg 2 QWOsORKN[ l `!QW`
3 QWr@TNgRMq~ y ~Gy

�



1k


10k
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3 QWr@TNgRM%~Gy ~�5 \ gRQSrDr@MYg�h�K uD`N`NMP{<[Dj/IRKNM�OU[Gh�d c uDhPQS`Nr�O 2 OUIRM V y � # �  ������ � l uDO8hY[@`N`'MYhPIRMYX
XNQWgRMYh IL{ 2 IL[muD`nM"/ IRMYgR`NuD{ OUIRQ V TN{Su�IL[DgYy

2 ��� �
�J/1# C)C �*6 	�
 � � 	 �.�4#)	�� �?6

\>[qOLuBILQSO j 2 ILK'M�fD[@{WILuDr@M�ORT'cNcN{ 2 gRMYo�TNQWgRM V MP`�IRO [�j IRKNM<u�` uD{S[Dr/O l QWIRh�KNMYO uD`NX+ILK'M�[Dc'IL[@QWOR[��
{}uBIL[@gUOY| ILKNgUMYM ORTNcNc'{ 2 f@[@{ I�uDrDMYO l MPgRM `'MYMYX'MYX>5��D� � = |�� � � = |BuD`'X<� � = y�vGT 	�hPQSMP`�I MY{WMYhPIRgRQWh uD{
QSOU[@{}uBILQS[D` l uDO uD{SOU[_`NMPMYXNMPX8jk[@gxILKNMbOLu�jkM I 2 [DjFIRKNM�uD`'Q V uD{NORT 1 �UMYh ILOYy \ [ V MYMPI ILK'MYORMbf@[@{ I�uDr@M
uD`NX�OLu�jkM I 2 gRMYo�TNQWgRM V MP`�IROY| u+IRgRQWcN{SMs[@T'IRcNT'Ibc [ l MYg�ORTNc'cN{ 2il uDObT'ORMYXF| l QWIRK V MYX'QSh u�{ r@gLuDX'M
QSOU[@{}uBILQS[D` OLu�IRQSO j 2 QW`Nr ILK'M����������8O I�uD`NXNuDgRX�y
H<XNX'QWILQW[@` uD{�hPQSgRhPTNQWIRg 2sl uDO uD{WOR[/uDX'XNMYX IR[<ILKNQWO c [ l MPgAORTNc'cN{ 2 IL[/u�{S{S[ l jk[DgAuD` u�X��UTNOUILu 1 {WM

f@[D{WI�u�r@M {WMPfDMY{�IL[ 1 M OUMY`"IAIR[bILK'M MY{WMYh ILgR[ XNMPOA[DjNIRKNM OU[Gh�d yA\]KNM `NMYr@u�ILQ f@M [DT'ILcNTGIA[DjNIRKNM c [ l MPg
ORT'cNcN{ 2 c uDOUORMYXmILKNgU[@TNr@K+u�fD[@{WILuDr@MpXNQ f QSXNMPg uD`NX ILK'MY`mu �/uDgR{WQS`NrDIR[@`_cNuDQSg>[Dj IRgLuD`'ORQSO IL[@gUO N"ILK'M
[@T'IRcNT'I/[�j IRKNM��/uDgU{SQW`NrDIL[D`%c uDQWg l uDO�ILK'MY`,hY[@`'`NMYh ILMYX IR[ ILKNMA3 5 6 QW`NcNT'I<[DjxILKNM+uD`NuD{S[@r
O l Q ILh�KNMPOY| cNgR[ f QSXNQW`Nr�fD[@{WILuDr@M/jk[@g�ILKNM QS`NX'QWf QSXNTNuD{�OR[ h�dnMY{SMPhPIRgR[ XNMYOPy�\]K'M_ORh�K'M V u�ILQWh [Dj ILKNQWO
hY[ V c [@`NMP`�I�[Dj ILK'Mqc [ l MPg�ORTNcNc'{ 2 hPQSgRhPTNQWIRg 2 QSO]ORK'[ l `�QS` 3 QWr@TNgRMq~ y �'y
\]KNM_hPQSgUhYTNQ ILg 2 uD`NX%c [ l MPg<OUTNcNcN{ 2Zl MPgRM MYuDh�K%c MYg V uD`'MY`"IL{ 2 KN[@TNOUMYX�QW`nI l [ZuD{WT V QW`�T V

MY`'hY{S[DORTNgUMYOY| uD`iQ V uDrDM�[Dj l KNQSh�KnQSO]OUKN[ l `%QS` 3 QWr@TNgUMq~Gy L'y

�
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3 QWr@TNgRMn~ y �B5<6 [ l MPg�OUTNcNcN{ 2 hYQWgRhYT'QWILg 2 [Dj�ILK'MnOU[Gh�d-cNuDhYQW`Nr,O 2 OUIRM V y \]K'M�c [DILMP`"ILQS[ V M ILMYg
f�uDgRQWMYX!IRKNM f@[@{ I�uDrDMiu�IA3 5 6 | l KNQWh�K l uDO+hY[D`N`NMYh ILMPX�IL[�IRKNMiuD` u�{S[@r�O l QWIRh�K CkQS` 3 QWr@TNgRM
~Gy?� R y

� �



3 QWr@TNgRM�~Gy L 5U6 KN[�IL[@r@gRuDcNK�[Dj�c u�hYQS`'r 1 [(/GMPOY| l KNQWh�K.KN[@TNOUMYX.IRKNM�c [ l MPg8OUTNcNcN{ 2 u�`NX�ILK'M
hYT'OUIL[ V � V uDX'M hPQSgRhPTNQWI 1 [@uDgRXNOPy 8 [@`'`NMYh ILQS[D`NOAhY[ V QW`NrbjkgU[ V ILKNMphP[ V cNT'ILMPgAuD`'X hY[@`'`NMYh ILQS[D`NO
r@[@QW`Nr IL[ IRKNMsMY{SMPhPIRgR[ XNMsOR[ h�d l MPgRMsQS`ZILK'M 1 uDh�diuD`NXijkgR[@`"I�[Dj ILK'M 1 [S/GMYOY| gUMYORc MYh ILQ f@MY{ 2 y

�J
)	 C �$� 	 ��� �
� � # � � 	 C �$� 	 ��2 	��4	

��

H<`N[�ILKNMPg�QWORORT'MnIR[�gUMYOR[D{Wf@M l uDOmIRK u�I�[DjbTN`NQSc [@{SuDg f@MPgRORT'O 1 QWc [@{SuDg c u�hYQS`'rNy z 2 OUILgUQSh I
XNM"0 `NQWIRQS[@`F|NuD{W{�MY{WMYhPIRgRQWh uD{ hYQSgUhYTNQ ILO�uDgUM 1 QSc [@{SuDgYy>H<cNcN{WQSMPX IL[+c uDhPQS`Nr+O 2 O ILM V OY| KN[ l MPfDMYgY| ILK'M
c [@{}uDgUQWI 2 ILMPg V O QW`NXNQShYu�ILM IRKNMm` T V 1 MPgs[DjpMP{SMYh ILgU[GXNMPO [D`&IRKNM�cNuDhYM V uDd�MYgq{SMYuDX ILK u�IsIR[@TNh�K
ILK'M KNM u�gUI�� � ��� y<H�TN`NQSc [@{SuDg�{SM u�X%K uDO<[@`N{ 2 [@`'M_MY{WMYh ILgR[ XNM�| ILK'M h u�IRKN[ XNMD|Fu�I<IRKNM {SMYuDX%IRQSc>N
hYT'gRgRMP`"I �N[ l O/jkgU[ V IRKNM MY{WMYh ILgR[ XNM�| OUILQ V TN{Su�ILMPObILK'M KNM uDg I |�uD`'X&hP[ V cN{SM ILMYObILKNM hPQSgRhPTNQWI 1�2
gRM ILTNgU`NQS`'r+IR[muD`iMY{SMPhPIRgR[ XNMs[@g]cN{}uBILMsuDh ILQS`'r+uDO]ILKNMs{S[ h u�{Fr@gU[@TN`NX�y H 1 QWc [D{}uDg ILQScZKNuDO 1 [DIRK
ILK'M_h uBILKN[ XNM uD`'X uD`N[ XNMqMY{SMPhPIRgR[ XNMYO�[D`%ILKNM OLu V M_{WM uDXF| OUMYc uDgRu�ILMPX cNK 2 ORQShYuD{S{ 2i1"2 u8OUKN[@g I
XNQWOUI�u�`NhYM�y
eb`NQWc [D{}uDg c uDhYQW`Nr l u�O�h�K'[@ORMP`�jk[@gpIRKNQSO]c u�hYQS`'r O 2 OUIRM V jk[@gpOUMPf@MPgLuD{�OUQSr@`NQ?0 h u�`�I�gUM uDOU[@`NOP|

ILK'M V [@O IbQ V c [@g I�uD`"I 1 MYQW`Nr ILKNMqhY[ V cN{WM"/GQWI 2 [Dj IRKNMsgRMYo�TNQWgRMPX%hYQWgRhPTNQWIRg 2 yxH 1 QWc [@{SuDgpc u�hYQS`'r
O 2 O ILM V l Q ILK � ~��!MY{SMPhPIRgR[ XNMYO l [@TN{SX$`NMPhYMPORORQ I�u�IRMD|bQS`)u l [DgROUI�� hYuDORM,ORhPMY` u�gRQS['| :4L-[DjqILK'M
MY{WMYh ILgR[ XNMPO 1 MYQW`NrsMYO I�u 1 {WQSOUKNMYX�uDOxQSOU[@{}u�IRMYX+r@gU[@TN`NXNOPy ab[ l MPfDMYgY|GORQW`NhYMbuD` 2 [Dj ILKNM�QS`'XNQWf QSX'T uD{
OR[ h�d%MP{SMPhPILgU[GX'MYO/hY[DTN{SX,uDh IsuDO�IRKNM `NMYr@u�ILQ f@M c [@{SM_[Dj ILKNM 1 QSc [@{}uDg�c uDQWgY| u�{S{E� ~4�8MP{SMYh ILgU[GXNMPO
l [@TN{SXn`NMPMYX%IR[�K u fDM_QSOU[@{}uBILQS[D`ZTN`NQWIROYy \]KNM u V [@TN`"I�[Dj MY{WMYhPIRgRQWh uD{ hP[ V c [@`NMP`"ILO�`NMYMPXNMYX%jk[Dg
ORT'h�K�u hY[@`'OUILgUTNhPIRQS[@` l [@TN{SX 1 M�IL[ [m{SuDgRrDM�IL[ 1 MshP[@`NORQWXNMYgUMYXijkM uDOUQ 1 {WM�jk[@gpILK'QSO]O 2 O ILM V y

���



H TN`NQSc [@{SuDg�c uDhPQS`Nr�O 2 O ILM V l uDO�ILK�TNO ORMP{SMPhPILMPX�| l Q ILKs[@`NMxM�/GIRgLu�MY{WMYhPIRgR[ XNMxORM l `_[@`"IL[�ILK'M
ORT'gUj7uDhPMm[�j IRKNM KNMYuDgUI/IR[ 1 M TNOUMYX�uDO�ILK'M r@gR[@T'`NX�y �$Q ILK `N[Zd�`N[ l `
c'gLuDh ILQShYuD{ X'Q�� MYgRMP`NhYMPO
1 MPI l MYMY`)OUIRQ V T'{}u�IRQS[@`-ILK'gRMYOUKN[@{WXNO jk[@g8T'`NQSc [@{}u�g�u�`NX 1 QSc [@{SuDg+c uDhYQW`NrN|]ILK'QSO8X'MYhYQWORQW[@` l uDO
jkTNg ILKNMPg��UT'OUILQ?0 MYXFy

� ��� � ��� � � � ��� � � � � �

\]KNM cNgUMPf QS[@T'O I l [ ORMPhPIRQS[@`NO8K u f@M,XNMYOUhYgUQ 1 MYX ILKNM%K uDgRX l uDgUM,uD`NX hPQSgRhPTNQWIRg 2 QS`"fD[@{WfDMYX
l QWIRK*rDMY`NMPgLu�IRQS`Nr-ILK'M&cNuDhYQW`Nr�OUQSr@`NuD{SOPy \]K'QSOiORMPhPILQW[@`)`N[ l XNMYOUhYgUQ 1 MYOiILKNM I l [�OR[�j I l uDgUM
uDcNc'{SQShYu�ILQW[@`NO QW`�fD[@{WfDMYX l Q ILK_hP[@`"ILgU[@{S{WQS`Nr]ILK'M XNQWr@QWILuD{������ 1 ["uDgRX'O 5 6 uDhPM � e � uD`NXA6 uDhPM t%u�`�y

2 	�� ��� � ( � � ��� ( 
�� ����� 	@� �

\]KNM 6 uDhPM � e �<uDcNcN{WQSh uBILQS[D`%cNgU[ f QWXNMYX&uZr@gLu�cNKNQShYuD{ TNORMPgqQW`"ILMYg j7uDhYM C � e ��R�jk[@g/hPgRM uBILQS`'r
uD`�uDg 1 QWILgRuDg 2 TNOUMYg�� XNM�0N`NMYX cNuDhYQW`NrsORMYo�TNMP`NhYM�jk[@gAILK'M�OU[Gh�d y \]KNM 6>uDhYM � e � uDcNcN{WQShYu�ILQW[@` l uDO
hYgUM u�IRMYX!T'ORQS`'r = w w CkH<r@QW{SMY`"IY|I6>uD{S[nH<{ IL[N| 8 H R | uD`NX!unORhPgRMYMP`!ORK'[DI_QWO OUKN[ l `!QS` 3 QWr@TNgRM
~Gy��Gy
� hY[@`'OZgRMYc'gRMYOUMY`"ILQW`Nr uD{S{ � ~4��MY{SMPhPIRgR[ XNMYO l MYgUM {}uDQWX�[@TGIZ[@`�IRKNM ORhPgRMYMP`�|�XNQWf QSX'MYX QS`"IR[

jk[@TNgsOUMYc uDgRu�ILMmORMPhPIR[@gROqILK u�IqgUMYcNgUMYORMP`"ILMYX!IRKNMmuDcNcNgU[S/'Q V uBILM+cNK 2 ORQShYuD{x{S[ h u�IRQS[@`'O�[Dj]u�{S{AILK'M
MY{WMYh ILgR[ XNMPO�uDO<uDgRgRuD`Nr@MPX%[@`%IRKNM_OU[Gh�d y 3 [DTNgbOUQ V QS{SuDgpQShP[@`NOb[@`�IRKNM_{W[ l MYgbgRQWr@K"I<OUQSXNMq[Dj ILK'M
ORhPgRMPMY`8gUMYcNgUMYOUMY`"ILMPXiuD`NX+hY[@`"IRgR[@{W{SMYX IRKNM]jk[@TNgAILgUQSr@rDMYg {SQW`NMYOPy \]KNMPgRMbuDgRM]OUMPfDMYgLu�{ MP`�IRg 2+1 [S/'MPO
ILKNu�I cNgU[ V cGI_ILK'MZTNORMPg jk[@g_`NMPhYMPOROLu�g 2 QW`'jk[@g V u�IRQS[@`�|>ORTNh�K uDO ILKNM 0 {WM8` u V M8IR[ l KNQSh�K!IR[
OLu fDMqIRKNMsORMYo�TNMP`NhYM_uD`NXiILKNMsc u�hYQS`'rmgRu�ILM�y
z [DIRK 6>uDhYM � e �AuD`NX 6 u�hYM t�uD`mIRgRMYu�ILMPX�c u�hYQS`'rqOUMYo�TNMP`NhYMPO]uDOxu/`�T V 1 MYgx[Dj hY[@`NOUMYhPT'ILQ f@M

uD`NXiXNQWORhPgRMPIRM�ILQ V MPOUILMPcNOY| l KNQSh�K l MPgRMsM u�h�Kn[D`NM V QW{S{WQSORMPhY[@`'X8{S[D`NrNyAHJc u�hYQS`'r ORMYo�TNMP`NhYM70 {WM
hY[D`NORQWOUILMPX-[Dj]ILK'M OUILu�ILM � MYQ ILKNMPg_[@`-[@g [4� � [Dj�uD{W{P� ~4�%MP{SMYh ILgU[GXNMPO u�I_M uDh�K!IRQ V MYOUIRMYc�y
w {SMPhPILgU[GX'MYO hYuD` 1 Mb[D` [@g [4�ijk[@g V [@gUM�IRK uD` [D`NM�IRQ V MYO ILMYcF|'uD`'X8ILKNMPgRM l uDO `N[ {WQ V QWI IR[_ILK'M
`�T V 1 MYg�[Dj ILQ V MPOUILMPcNO]ILK uBI�h uD` 1 MsMP`�IRMYgUMYX 1"2 IRKNMsTNORMPgYy
\>[,MP`�IRMYgmuD`NX XNM"0 `NMnu�c uDhPQS`Nr OUMYo�TNMP`NhYM�| ILKNMZT'ORMYg+MP`�IRMYgUMYX�uU0N{SM ` u V M�| MP`"ILMYgUMYX�u

c uDhPQS`Nr&QS`"IRMYgUf�uD{ | l K'QSh�K�OUMPIRO�ILK'MnjkgUMYo�TNMY`'h 2 u�I l KNQSh�K ILKNMnc uDhPQS`Nr&ORMPo T'MY`NhPM l u�O�IL[ 1 M
gRMPc MYu�ILMPX�|AOUMY{SMPhPIRMYX l KNQWh�K!MY{WMYhPIRgR[ XNMYO ORKN[DTN{SX 1 M8[D` ��[4��u�I_u%r@Q f@MY`&ILQ V MPOUILMPc�| uD`'X�ILK'MY`

� ~



3 QWr@TNgRM ~Gy �V5svGhYgUMYMP`NORKN[�I_[Dj ILK'M 6>uDhYM � e ��uDc'cN{SQWh u�IRQS[@`�y7� hP[@`NOqgRMYc'gRMYOUMY`"ILQW`Nr�uD{S{:� ~4� MY{WMYh��
ILgU[GX'MYO�uDgRM/{SuDQSXZ[DT'I�[@`iORhYgUMYMP`�y

gRMPc MYu�ILMPX ILKNM cNgR[ hYMPOROA[�j ORMP{SMYh ILQW`Nr<MP{SMYh ILgU[GXNMPOATN`"ILQW{"ILKNMpMP`"ILQSgUM OUMYo�TNMP`NhYM�K uDX 1 MPMY` XNM"0 `NMPX�y
\]KNM�OLu f@MPX�0 {SMmhY[D`�ILuDQS`'QS`NrZILK'M�c u�hYQS`'r�OUMYo�TNMY`'hYMZXNM"0 `NQWIRQS[@` l uDO IRKNMY`�c uDOUORMYX
[@`�IR[�ILK'M
6 u�hYM t�uD`%cNgU[@r@gRu V y

2 	�� � < 	�
 � �$
�� ���$� 2 ���$��� 	��

6 uDhPM t%u�` l uDOmILKNMncNgU[@r@gLu V ILK u�I�XNQWgRMYh IL{ 2 hY[@`"IRgR[@{W{SMYX ILK'M%XNQWr@QWILuD{8����� 1 ["uDgUXNO8u�`NX
ORM I ILK'M%[@T'IRcNT'I 1 QWIRO�ILKNu�I O l QWILh�K'MYX.ILK'M%M"/ IRMYgR`NuD{<hPQSgRhPTNQWIRg 2 y*\]KNQWO hY[D`NOR[@{WM�uDc'cN{SQWh u�IRQS[@`
l uDO�hYgRMYu�ILMPX%TNOUQS`Nr = QSORTNuD{�v IRTNXNQS[ C t�QShPgR[@OU[Dj I | ; MPX V [D`NX�| � H RpuD`NXnQSO]QS`"fD[@dDMPXnjkgU[ V ILK'M
�7�sv ��hP[ V�V uD`NXZc'gR[ V c'I�r@Q f@MY` 6>uDhYM � e � � O�[@T'IRcNT'IP0 {SMsu�O�QW`NcNT'IYy
\]KNM 6 uDhPM t%u�`8cNgU[@r@gLu V gUMY{SQWMYX [@`�t�QWhYgU[@OR[Dj I �$QW`NXN[ l O V TN{ ILQ V MPXNQ}u�ILQ V MYgUO IL[quDh�K'QSMPfDM

QWIRO IRQ V QS`NrNyAt�TN{ ILQ V MYX'Q}u/ILQ V MYgUOpuD{W{S[ l KNQWr@K�� gRMYOU[@{STGILQS[D`�ILQ V QW`Nr C�@D� V O.R |'uD`NXZI l [ [�j IRKNMYOUM
ILQ V MPgRO l MYgRM TNORMPX jk[@g IRKNM86>uDhYM t%uD` cNgU[@r@gRu V 5 [D`NM IR[<`N[�ILQWj 2 IRKNM c'gR[@r@gRu V ILKNu�IAu�ILQ V MPOUILMPc

� �



XNTNgRu�ILQW[@`,K uDOqMY{SuDcNORMPX
u�`NX�[D`NMmIR[�OUQSr@`NuD{ ILK'M�MP`NX�[�j ILK'M�c u�hYQS`'riIRQ V MDy+\]KNM10 gRO IsILQ V MYg
l uDOpORM I]IL[ KNu fDMsuD` MP{}uDcNOUM<ILQ V M�[Dj � V OY|'uD`NX8IRKNM�OUMYhY[D`NXZILQ V MYg K uDXiuqfDu�gRQ}u 1 {SMbuD`NXZTNOUMYg2�
XNM"0 `NMYX�MY{SuDcNORM]IRQ V MD| l KNQWh�K l uDO XNMPIRMYg V QW`NMYXmuD`NXmM"/ IRgLuDh ILMYXmjkgR[ V 6 uDhPM � e � � O [DT'ILcNTGIE0N{SMDy
z [DIRK�ILQ V MPgRO�K u�X,uigUMYOU[@{ST'IRQS[@`%ORMPI/IR[ ILKNM V QS`'Q V T V c [@OUORQ 1 {SM [DjxIRKNM O 2 OUIRM V | l KNQSh�KF| [@`
[@TNg hPTNgRgUMY`"I+hY[ V cNTGILMYg C ��MY{W{�� 6 v � � a � 6>MP`"ILQST V �G� ��|AgRTN`'`NQS`Nr �$QW`NXN[ l Om~D�@�D�QR l uDO
� V OYy
\]KNM16 u�hYM t�uD`�c'gR[@r@gRu V l uDO/hP[ V c [@OUMYX [Dj I l [iOUILuDr@MYOPy � `'QWILQSuD{SQ�� u�IRQS[@` l uDO 0 gUOUI/c MYg2�

jk[@g V MPX l KNMPgRM MPgRgR[Dg<K uD`'XN{SQW`Nrmjk[Dg�IRKNM 1 ["uDgUXNO l uDO�QW`NQWIRQ}u�IRMYX�|NIRKNM_c [@gUIRO l MYgUM hY[@`�0 r@TNgUMYX
uDO+XNQWr@QWILuD{ [@TGILcNT'IROY| uD`NX ILKNMih�K uD`'`NMY{WO l MYgUM%uD{W{ OUMPImIL[9�YMPgR[Ny��$KNMY`�QS`NQ ILQSuD{SQ�� u�IRQS[@` l uDO
hY[ V cN{WMPIRMD| ILKNM V u�QS`i{S[ [@cnOUI�u�gUILMPX%ILK'M_c uDhPQS`NrmQS`"IRMYgUf�uD{ IRQ V MYgY| u�`NX%ILK'M gUM V uDQS`NX'MYg�[DjAILK'M
cNgU[@r@gLu V cNgU[GhPMYMYX'MYX�IR[+ORMPI�ILK'M � ~4� [@T'IRcNT'I�h�K uD`N`'MY{SObu�I�M f@MYg 2 ILQ V MPOUILMPc�y
\]KNM ����� 1 ["uDgRX 1 QWI ORMPIUILQW`Nr [GhPhYTNgUOpQS`�ILKNM<IRQ V MYg � O h uD{W{ 1 uDh�d jkTN`'hPILQW[@`�|'u jkTN`Nh ILQS[D`8ILK uBI

QSO<h uD{W{SMYX l KNMY`�u8ILQ V MPg<M"/GcNQWgRMPOYyA� ` IRKNMD6 u�hYM t�uD`�c'gR[@r@gRu V QS` c uDg ILQWhYTN{SuDgY| ILKNM hYuD{S{ 1 uDh�d
jkTN`Nh ILQW[@`NO_hP[@`"I�uDQW`!hY[ XNMmILK u�I_r@MPI_M"/GMYhPT'ILMPX u�I M f@MYg 2 IRQ V MYOUIRMYc�y�\]KNM hYuD{S{ 1 uDh�d�jkTN`Nh ILQW[@`
jk[@gxILKNM�c uDhPQS`Nr QS`"ILMPgUf�uD{ ILQ V MPgxORQ V cN{ 2 1 MYr@QW`NO IRKNMbIRQ V MYO ILMYcmILQ V MPgYy \]K'M<h u�{S{ 1 uDh�d_jkTN`Nh ILQW[@`
jk[@g�ILKNMqILQ V MYO ILMPc%ILQ V MPgY| l KNQSh�K rDMPILObh uD{W{SMPX%MPfDMYg 2 � V OY| ORM ILO�ILK'M � ~4��[@T'ILc'T'I 1 Q ILOb[@`%ILK'M
XNQWr@QWILuD{ 1 ["uDgUXNOYyx\]KNMsjk[@{W{S[ l QS`Nr � [ l h�KNuDgUIbORT VmV uDgRQ��YMYOpIRKNQSO]OUMYo�TNMP`NhYM�5
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Initialize digital
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Set all 128

electrodes


Pacing
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done?
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3 QWr@TNgRM&~ y :B5 3>{S[ l h�KNuDgUIijk[@g 6 u�hYM t�uD`�|�ILK'M&c'gR[@r@gRu V IRK u�IihY[D`�IRgR[@{W{SMPX$IRKNM,XNQSrDQWI�u�{ �����
1 ["uDgRX'OYyp\]KNM c uDhPQS`NrmILQ V MYg�u�`NX�IRQ V MYOUIRMYciILQ V MPg l MYgUM I l [ ORMPc uDgRu�ILMsILQ V MPgROYy \]KNM_c u�hYQS`'r
ILQ V MPg K uDX�usf�uDgUQ}u 1 {SM]MY{SuDcNOUM�IRQ V MD|"XNM ILMPg V QS`NMPX 1"2 ILK'Mbc u�hYQS`'r h 2 hP{SM�{SMP`NrDIRK>N IRKNM]ILQ V MPOUILMPc
ILQ V MPgpK uDX�u�0B/GMYX�MY{}u�cNORM/ILQ V M<[DjT� V OPy

� �
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z [DIRK '*!$#&%('*) +.- uD`'X '*!$#&%('*%4-xM"/Gc MYgRQ V MP`"ILO l MYgUM]hY[@`'XNTNhPIRMYX IL[bfDu�{SQSXNu�ILM ILK'M jkTN`Nh ILQS[D` uD{SQ I 2
uD`NX QW`"f@MYO ILQWr"u�ILM ILKNM T'IRQS{WQWI 2 [Dj IRKNM MY{WMYhPIRgR[ XNM OU[Gh�d�c uDhYQW`Nr O 2 O ILM V yq\ l [iOUMPILO/[�jP'*!$#&%('*) +.-
ILMPOUIRO l MYgRM hY[D`NXNTNh ILMYX IL[�XNMPIRMYg V QS`'MxIRK u�I�ILK'M c u�hYQS`'rbO 2 O ILM V c MYg jk[@g V MYX uDO M"/Gc MYhPIRMYX�y \]KNM
0 gUOUIqORM I IRMYOUIRMYX&ILKNM+c uDhPQS`NriO 2 O ILM V [D`�gUMYORQWOUIRQWf@M+{W["uDXNOP|�uD`NX,ILKNM+ORMPhY[@`'X!ORM I X'MPILMPg V QS`NMPX
ILK'MbQ V c MYX u�`NhYMbu�IxILKNM�MY{WMYh ILgR[ XNM�� ILQWOROUTNMbQW`"ILMYg j7uDhYM�y \ l [ ORM ILO [�j�uD`NQ V uD{'OUILT'XNQSMPO l MYgUMbILK'MY`
c MYgUjk[Dg V MYX>5+ILKNM 0 gRO I IL[%f�uD{WQSX u�IRM�IRKNMZu 1 QW{SQ I 2 [Dj]ILKNQWO MY{WMYh ILgR[ XNM OU[Gh�d�O 2 OUIRM V IR[ c uDhPMZu
h u�`NQS`NM8KNM uDg I<'*!$#&%('*%4- l KNQS{WM8gRMPhY[@gUXNQS`'r MYcNQWh uDgUXNQ}uD{ c [�ILMY`"IRQ}uD{WO jkgR[ V IRKNMZOLu V MZOR[ h�d | u�`NX
uD{WOR[!IL[ XNM ILMPg V QS`NM�IRKNM,c uDhYQW`Nr!ILK'gRMYOUKN[@{WX*uBIiORMPfDMYgRuD{s{S[ h u�IRQS[@`NO uDhYgU[@ORO IRKNM f@MY`"IRgRQShPTN{}u�g
ORT'gUj7uDhPMDy \]KNM�OUMYhP[@`NX�OUMPIm[Dj�uD`NQ V uD{ OUILT'XNQSMPO�u�cNcN{SQWMYX c uDhPQS`Nr,OUh�KNM V MYOm[Dj�c'K 2 OUQS[@{W[@r@QShYuD{
QS`"IRMYgRMPOUI�QS`i[@gUXNMYg]IR[mO ILTNX 2 ILKNMsgRMPORTN{ ILQW`Nr MY{WMYhPIRgRQWh uD{ u�`NX�K'M V [GX 2 ` u V QWh 1 MPK u f QS[@gPy

� ��� � ��� � " � ���$��! ��� � � � ��� � ! � �

z MPjk[DgRM ILMPOUIRQS`Nri[@T'I/IRKNQSO<c uDhYQW`NriO 2 OUIRM V l Q ILK&uD`NQ V u�{SOY| ORM f@MYgRuD{ ORM ILOs[Dj V [ h�dnM"/Gc MPgRQ �
V MY`"ILO l MYgUM/c MPgUjk[@g V MPX�y \]KNM 0 gUOUI]ILMPOUIRMYXZILKNMsu 1 QS{WQWI 2 [Dj�ILK'M�O 2 OUIRM V IR[ c uDhPM/QS`ZQSOU[@{}uBILQS[D`�|
1"2 hY[@`'`NMYh ILQS`'r70'f@M�OR[ h�d MY{SMPhPIRgR[ XNMYOxM u�h�KmIR[_uq~@~D�	� gUMYORQWOUIR[@gY| l KNQWh�K�QWOxuDcNcNgU[(/GQ V u�IRMY{ 2 ILK'M
M"/Gc MYh ILMYX,gUMYORQWOUILuD`NhYM_[DjAILQWOROUTNMDyb\]KNM 2�l MPgRM O ILQ V TN{}u�IRMYX�TNORQW`Nr u L = cNTN{WORMqjk[@g<u�XNTNgLuBILQS[D`
[Dj]jk[@T'g V QS{S{WQSOUMYhY[D`NXNOquD`NX!IRKNMY`!IRTNgR`NMPX-[4�>y%\]KNQWO h 2 hY{WM l uDO gRMPc MYu�ILMPX-MPf@MPg 2 F �D� V Oqjk[Dg
uDcNc'gR[S/GQ V u�ILMP{ 2 ILMP` OUMYhP[@`NXNOPy!\]KNMi[DILK'MYg MY`'XNO [Dj�ILKNMZgUMYOUQSOUIR[@gRO l MYgUMihY[@`N`'MYhPIRMYX IL[ ILK'M
X u�ILu+uDhYo�TNQWORQWIRQS[@`ZO 2 OUILM V | uD`'XnfD[@{WILuDr@MYO l MYgUM gUMYhP[@gRXNMPX%XNT'gRQS`'r c uDhYQW`NrNy

�?:



\>u 1 {SM+�Gy���5 8 [ V c [@ORQ ILQS[D`�[Dj ILKNMmc [D{ 2 u�hYg 2 {Su V QWXNM_rDMY{:| l K'QSh�K l uDOsTNOUMYX
QW` ILKNM V [Gh�d�M�/K�
c MYgRQ V MP`"ILOpIL[mXNM ILMYg V QW`NM/MY{WMYh ILgR[ XNM�� ILQWOROUTNM/Q V c MPX uD`NhPMYOPy

� �$� C �$#�
 � � � �$#)
�������� %��
H<hYg 2 {}u V QSXNM :Gy ��M
z � viuDhPg 2 {}u V QSX'M �Gy �@��M
\�w t%w � �Gy � �4M

H VmV [@`NQST V c MYgUORTN{ j7u�ILM �Gy ����M
vG[GX'QST V h�KN{S[@gUQSXNM �Gy � �4M

\>[qXNM ILMYg V QW`NMpILK'M]Q V c MPX uD`NhPMYO [Dj ILKNM�MP{SMYh ILgU[GXNM�� IRQSOROUTNM]QS`"IRMYgUj7u�hYMD|�c u�hYQS`'r/M"/Gc MPgRQ V MP`�IRO
l MYgRM8c MPgUjk[@g V MPX
[@`
u�c [@{ 2 uDhYg 2 {Su V QSXNM+r@MP{ l Q ILK
hP[@`NXNT'hPILQ f@M�cNgR[@c MYg ILQWMYO_OUQ V QS{SuDg<IL[nILK uBI
[Dj K�T V uD` ILQWORORT'MDyx\ u 1 {SM/�Gy��/XNMPORhPgRQ 1 MYO]IRKNM�hY[ V c [@ORQ ILQW[@` [Dj�ILK'M�c [D{ 2 u�hYg 2 {Su V QWXNM<rDMY{:y \]KNM
r@MP{ l uDO V [@{SX'MYX-IL[&u ORTNQ I�u 1 {SMZORQ��YM�| u,r@gR[DTN`NX l QSgUM l uDO+QS`'ORMYg ILMPX�QW`�IR[,QWILO hPMY`"ILMPgY|]u�`NX
ILK'MZMY{SMPhPIRgR[ XNMZOR[ h�d l uDO+OUILgUMPIRh�KNMYX�[ fDMYg ILK'MZr@MY{ N ILK'MZ[DILKNMPg MY`NX l uDO hY[@`'`NMYh ILMYX IL[ ILK'M
c uDhPQS`NrquD`'XmgUMYhP[@gRXNQW`NrsO 2 OUIRM V OYy w {SMPhPILgU[GX'MYO l MYgRM�QS`'XNQWf QSX'T uD{S{ 2 uDhPIRQWf�u�ILMPX+uD`NX+ILKNM�hPTNgRgUMY`"I
ILK'gR[@TNrDKnIRKNMsMY{SMPhPIRgR[ XNMYO l MYgRM/IRKNMY` V MYuDORTNgUMYX�y

� ��� � !
��� � � ���� �"
�����

\]KNMmgRM V uDQW`NQS`Nr8M"/Gc MPgRQ V MP`�IRO l MYgUM�c MYg jk[@g V MYX IR[�QW`�fDMYO ILQSr@u�ILM IRKNM�QW`"ILMYgRuDhPIRQS[@` [�j ILK'M
OR[ h�dsc uDhPQS`Nr�O 2 OUIRM V�l QWIRK '*!$#&%('*%4- hYuD`NQW`NM K'M uDg ILO>uD`NX u�{SOR[�IL[bMPf�uD{WT u�ILM IRKNM KNMYuDgUI � O�jkTN`Nh ILQW[@`
QS`igUMYORc [@`NOUMqIR[+c uDhYQW`Nr+ORh�KNM V MPO l Q ILKicNK 2 ORQW[@{S[@rDQShsuD`NXihP{SQS`'QSh u�{FORQWr@`NQ?0 h uD`'hYMDy

� 
�	&� 	@�"/1# �����
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3 QWfDM/uDXNT'{WI V uD{WM V [@`Nr@gUMY{ XN[@r@OP|NM u�h�K l MPQSr@KNQW`Nr+~D���'~ F d�QS{W[@r@gRu V OP| l MPgRM/TNOUMYXiQS`8IRKNMYOUM
OUIRTNXNQWMYOYy�H<{W{ cNgU[DIL[ hY[@{WO l MYgRMnuDc'cNgR[ f@MPX 1"2 IRKNMn^D[@KN`'O+ab[@cNd�QW`NO H<`NQ V u�{ 8puDgUMiuD`NX ebOUM
8 [ VmV Q IRIRMYMDy \]KNM 0NgROUIbORM I�[Dj M"/Gc MYgRQ V MP`"ILO<X'MPILMPg V QS`NMPX�jkTN`'hPILQW[@` uD{WQWI 2 [Dj IRKNM_c u�hYQS`'r�O 2 O2�
ILM V TNOUQS`Nr [@`NM X'[@r N/ILKNM,OUMYhY[D`NX*OUMPInQS`"fD[@{WfDMYX$ILKNM,gRM V u�QS`NQW`Nr
XN[Dr@OYy Hb`NMYO ILKNMPORQ}u l uDO
QS`'QWILQSuD{S{ 2 QW`NXNTNhPMYX l QWIRK$uD`$QS`"ILgRu fDMY`N[DTNOZQS`��UMPhPIRQS[@` [Djqc MY`"IL[�ILK uD{�C �@� V rK��d�rKR�uD`NX.ILK'MY`
V uDQS`"I�u�QS`NMPX l Q ILK8uD`8MP`NXN[DIRgLuDh�KNMYuD{ QS`"ILT 1 u�ILQW[@`+[Dj QSOU[�� TNgRuD`NMAC �'y �
�'~ y �QM |��b[DgUILK�H V MYgUQSh u�`
��gLu�r@MYg�H = R y H V MPXNQ}uD`nOUIRMYgU`N[DIL[ V_2il uDObc MPgUjk[@g V MPX�| uD`NX�umhYgRuDXN{SM l uDO<hPgRM uBILMYX�uDgR[@T'`NX

��F



ILK'M KNM u�gUI l Q ILK%IRKNM c MYgRQWh uDgUXNQST V y�\]KNM MPcNQShYuDgRXNQSuD{ MY{SMPhPIRgR[ XNM_OU[Gh�d l uDObILKNMP` cN{}uDhPMYX [ f@MPg
ILK'M�fDMY`"ILgUQShYT'{}uDgxORT'gUj7uDhPMDy \]KNM�OR[ h�d l u�O cN{SuDhYMPX�QW`�ushY[D`NORQWOUILMP`"Ip[@gUQSMY`"ILu�ILQW[@` jk[@g uD{S{'M"/Gc MPgRQ �
V MY`"ILO uD`NXmORMPhYTNgUMYXmIL[/ILKNM�KNMYuDgUI l Q ILK+ORM f@MYgRuD{ ORT'IRTNgRMPOYyx\ [ u�h�KNQSM f@Mbu�ILgUQ}uD{Gc uDhYQW`NrN| 1 QWc [D{}uDg
MYc'QSh u�gRXNQSuD{ I l QSO ILMPX�� c u�QSg/c uDhPQS`NriMP{SMYh ILgU[GXNMPO l MYgUM�OUM l `�[@`"IL[iILKNMmgRQWr@K"Iqu�ILgUQST V [Dj]uD{W{ ILK'M
XN[@rDOYysH r@gU[@TN`NX gUMPjkMYgUMY`NhPM MY{WMYhPIRgR[ XNM l uDO 0 ` u�{S{ 2 OUM l `,[@`"IL[ IRKNM_j7u�I<c uDX&u�I<IRKNM gU[G[DI<[Dj
ILK'Mbu�[@gUILu'y H$cNgUMYOROUTNgRM�� fD[@{ST V M]ILgRuD`NORX'TNhYMPg hYu�ILKNM ILMPg C t�QS{W{}uDgI� `NOUIRgRT V MY`"IROY|Gab[@TNO IL[@`F| \ � R
l uDO QS`'ORMYg ILMPX-QS`"IL[nILKNM {WMPj Iqf@MP`�IRgRQWhY{SM�ILKNgU[@TNr@K
IRKNM�jkM V [DgLuD{ uDg ILMYg 2 y,v TNgUj7uDhPMZw�8 � {WM uDX'O
l MYgRM V [@`NQWIR[@gRMPXiuD`NXngRMPhY[@gUXNMYX�y

,BA�C �
�.	
� ��
�� 	���� 	46$�$#��

\]KNM<[DT'ILcNTGILO [�jFILK'MbMP{SMYh ILgU[GXNM�OR[ h�d l MPgRMbhY[@`N`'MYhPIRMYX IR[ ushYTNO IL[ V � V uDXNM 1 ["uDgRXF| l K'QSh�K
hY[D`N`NMYh ILMPXqf Q}u]u]O l QWILh�K'QS`Nr 1 [S//IL[pI l [�uD` uD{W[@r�� IR[�� X'QSr@Q I�uD{ hP[@`"f@MPgUILMPg8CkH ���7R 1 ["u�gRXNO C�1 ,��:,.*/�A|
abM l {SM IRI �&6 uDh�dBuDgUX�| `N[ l Hbr@QS{WMY`"I |@6 uD{W[ZH<{ IL[N|�8 H R y�\]K'M [@T'ILc'T'ILOs[DjxILK'M c uDhYQW`NrZhYQWgRhPTNQWIRg 2
l MYgRM_hY[@`N`'MYhPIRMYX IL[�ILKNMPQSg�hY[@gUgRMYOUc [D`NXNQS`'r hY[@`'`NMYh ILQS[D`NO�[@`%IRKNM_hPTNOUIR[ V � V uDXNM 1 ["uDgUX�y�\]KNM
gRQWr@K"I�u�ILgUQ}uD{ c uDhPQS`Nr {WM uDXNO l MYgUMqhP[@`N`NMPhPIRMYX�IR[mumO ILQ V TN{}u�IR[@g T'`NQWI C��:� �@| � gLuDOUO � `'OUILgUT V MY`"I
8 [Ny R)\]KNM�H ��� 1 ["u�gRXNO_uD{SOU[�gUMYhYMPQWfDMYX u%gUMPjkMYgUMY`NhPM cNTN{WORM�XNQSgUMYhPIR{ 2 jkgU[ V ILKNM�OUIRQ V TN{Su�IL[DgY|
l KNQWh�K l uDO_TNORMPX-QS`
XNu�I�u%c'gR[ hYMYOUORQW`Nr uDO uiILQ V QW`Nr�gUMPjkMPgRMY`'hYMDy%\]KNM r@gU[@TN`NXNO_[Dj]ILKNM�c uDh��
QS`'r 1 [S/ihYQWgRhPTNQWIRg 2 uD`'X�H ��� 1 ["uDgUXNO l MPgRM hY[@`N`'MYhPIRMYXnIL[+ILKNMsr@gU[@TN`NXngRM jkMYgRMP`NhYM MY{WMYhPIRgR[ XNMDy
��T'ILc'T'ILOsjkgR[ V uD{S{AH ��� 1 ["u�gRXNO l MYgRMmORMP`"I_f Q}u � wxwxw � ���4L C � 3 QSgUM l QSgUM �KRbIR[%u �$QW`NXN[ l O
~D�@�D� l [@gRd�OUILu�ILQW[@`%gUTN`N`NQW`Nr8hPTNOUIR[ V � V uDXNMqX u�I�u�uDhYo�TNQWORQ ILQS[D`�OU[Dj I l u�gRM<C7abM l {WMPIUI �26>uDh�dBuDgRXF|
`N[ l H<r@QW{SMP`�IY| = wxw �Gy �QR y�\]KNM cNgUMYOUORTNgUM"� fD[@{ST V M hYu�ILK'MPILMPg l u�O�hY[@`'`NMYh ILMYX IR[Zu8ORMPc uDgRu�ILM�|
c [@gUILu 1 {SMsX uBI�u8u�hYo�TNQSOUQWIRQS[@`nhY[ V cNT'IRMYgPy�H XNQ}u�r@gLu V [DjAILK'M_M"/Gc MYgUQ V MY`"I�uD{�{Su 2 [@T'I<QSO�ORKN[ l `
QS` 3 QWr@TNgUM/�'y?�@y

� ��� � ��� � ! � � ��� � � � � � �

ebOUQS`Nr%IRKNM8MP{SMPhPILgU[GX'M8OR[ h�d&c uDhYQW`Nr%O 2 OUILM V IRKNMZuD`'Q V uD{ l u�O_c uDhPMYX l Q ILK!unfDu�gRQSM I 2 [Dj
c uDhPQS`Nr OUh�KNM V MYOPy vGM f@MYgRuD{]hY{SuDOROUMYO [Dj�c u�hYQS`'r ORh�KNM V MPO l MYgUMiTNORMPX�| K'[ l MPfDMYg�uD{S{ ORh�K'M V MYO
jk[@{W{S[ l MPXZu_hP[ V�V [@`�OUILQ V TN{Su�ILQW[@`�cNu�IRIRMYgR`@5 � V O [Dj�ORQW`Nr@{WM"� OUQWIRMbgUQSr@K"I u�ILgUQST V C ; H R c uDhYQW`NrN|
L"�DOb[Dj XNMP{}u 2 |I� V Ob[Dj f@MY`"IRgRQShPTN{}u�g<c uDhPQS`Nr'|FuD`'X%ILKNM h 2 hY{WM l uDObIRKNMY` gUMYc M u�IRMYX u�IbILKNM c uDh��

�(�



Computer


Computer


GRASS

stimulator


Pacing

box


Connection

box


HEART


Computer

A/D


boards


Sock ground


RA pacing


Sock


PV catheter


3 QWr@TNgRM+�Gy���5 w /Gc MPgRQ V MY`"ILuD{ {}u 2 [DT'I 1 {S[ h�d XNQ}u�r@gLu V y \]KNMmOR[ h�d,c uDhYQW`NriO 2 OUIRM V l u�O hP[ V �
c [@ORMPX8[Dj ILKNM�c u�hYQS`'r 1 [S/muD`NX+ILKNM�OU[Dj I l u�gRM�cNgR[@rDgLu V O [@`+ILKNM�hY[ V cNTGILMYgxhP[@`N`NMPhPILMPX8IL[sILK'M
1 [(/ y

QS`'r�gRu�ILM�| u�O<XNMPORhYgUQ 1 MYX 1 MP{S[ l y ; H c uDhPQS`Nr l uDO�uDh�K'QSMPfDMYX TNOUQS`Nr+ILK'M_OUIRQ V T'{}u�IR[@gpTN`NQ I�u�`NX
f@MP`"ILgRQWhYTN{SuDg cNuDhYQW`Nr l uDO]uDh�KNQWMPfDMYX l QWIRK8ILK'M�MY{WMYhPIRgR[ XNM<OU[Gh�d yx\]KNM�� V O l QS`NX'[ l [Dj fDMY`"ILgUQSh��
TN{SuDg�c uDhYQW`Nr8c'gR[ f QSXNMPX�ILK'M_XNMPr@gRMPM_[DjAjkgUMYMPXN[ V N f�uDg 2 QW`Nr+ILKNM c uDhYQW`Nr8{W[GhYu�ILQW[@`i[Dj IRK u�I � V O
hYgUM u�IRMYX XNQ?�FMPgRMP`�I<c uDhPQS`Nr�ORh�KNM V MPOYy�H ILQ V QS`'rmX'Q}uDr@gRu V [DjAIRKNQSO�ILM V cN{Su�ILMsc u�hYQS`'r c u�IUILMYgU`
QSO]OUKN[ l `%QW`�3>QSr@TNgUM/�'y ~Gy
\]KNM 0 gUOUI_ORMPI_[Dj]M�/'c MYgUQ V MY`"ILO_uDQ V MYX,IL[nf�uD{SQWX u�ILM MP{SMPhPILgU[GX'M8OR[ h�d,c uDhPQS`NrnjkTN`NhPIRQS[@`NuD{?�

QWI 2 '*!$#&%('*%4-/uD`NX�XNMPIRMYg V QS`'M c u�hYQS`'r�ILK'gRMYOUKN[@{WX�f�uDgRQSu 1 QW{SQWI 2 uDhPgR[@OUObILK'M f@MP`"ILgRQWhYTN{SuDg�ORTNg j7uDhYM�y
; uD`NXN[ V ORQW`Nr@{SM8MY{SMPhPIRgR[ XNMYO l MYgUMnh�K'[@ORMP` IR[&c MYg jk[@g V ILKNMU� V O_fDMY`"ILgUQShPTN{}uDg O ILQ V TN{}uBILQS[D`�y
\]KNM OUc MPhYQ?0 h_c u�hYQS`'r8ORh�K'M V MYO�hP[@`NORQWOUIRMYX [Dj � V O�[Dj ; H�O ILQ V TN{}u�IRQS[@`F| L"� V Ob[�jxXNMY{Su 2 |Fu�`NX
� V O [Dj�ORQW`Nr@{WM"� OUQWIRMmfDMY`"ILgUQShYT'{}uDg cNuDhYQW`NrNy,\]KNgRMPORKN[D{SXNO l MYgRMZX'MPILMPg V QS`NMPX 1"2 hY[@`"IRQS`�TN[@TNOU{ 2
QS`'hYgRMYuDORQW`Nr,ILKNMnOUIRQ V TN{Su�ILQW[@`!f@[D{WI�u�r@Mi{SMPfDMY{�TN`"ILQW{]{S[ h uD{]X'MYc [@{}uDgUQ �Yu�ILQW[@` l uDO uDh�K'QSMPfDMYX�|�u�O
XNM ILMYg V QW`NMYX 1"2 ILK'MqMP{SMPhPILgU[@r@gRu V O
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3 QWr@TNgRM��'y ~V5A\]Q V QS`Nr_XNQ}uDrDgLu V jk[@g IRKNM�ILM V cN{Su�ILM<c uDhYQW`Nr ORh�K'M V MDy vG[ h�d c uDhPQS`Nr [ hYhPTNgRMPX�QW`
ILK'M u�{S{S[�IRILMPXU� V OY| L"� V O�u�j ILMPg ; HJc u�hYQS`'rNy

\]KNM�ORMYhP[@`NX OUMPI [Dj�M�/Gc MPgRQ V MY`"IRO l MYgUM�uDQ V MPXmu�I M"/GMYhPT'ILQW`Nr cNuDhYQW`Nr OUh�KNM V MYO l QWIRK V [@gRM
cNK 2 ORQW[@{S[@rDQSh u�{�uD`NXnhY{WQS`NQWh uD{ gRMP{SM fDu�`NhYMquD`NXnhY[D`NORQWOUILMPX�[�j>IRKNgRMPM OUMYc uDgRu�ILMscNgU[DIL[ hY[D{SOYy

2 �.���?�1� ��� '

\]KNQSO<cNgR[DIR[GhP[@{ l uDO V uDX'M_TNc [Dj IRMY`�cNuDhYQW`Nr ORh�K'M V MYOY| MYuDh�K [Dj l KNQWh�K c uDhPMYX�ILK'M_f@MP`��
ILgUQShPTN{}uDgsOUTNgUj7uDhPMZu�I_MYQWIRKNMYg_u%ORQW`Nr@{WM"� OUQWIRM�[@g u%gUMYr@QW[@`�y 3 [@T'g c u�hYQS`'r�hY[@`�0 r@TNgRu�ILQW[@`NO l MYgUM
h�KN[@OUMY`>5%{SMPj I fDMY`"ILgUQShPTN{}uDg C � = R | gUQSr@K"I+f@MP`�IRgRQWhYTN{SuDg�C ;>= R |xuDcNQShYuD{ C7H 6ER |x[@g 1 QWfDMY`"ILgUQShPTN{}uDg
C z Q = R y�\]KNMYgUM l MPgRM8I l [�f@MPgRORQW[@`NO [�j�M uDh�K-c u�hYQS`'r%ORh�K'M V M45mc uDhYQW`Nr u�I u�OUQS`Nr@{WM"� ORQWIRM8u�`NX
c uDhPQS`Nr<u�I ubgRMYrDQS[@`�| l KNQWh�K l uDO hY[ V c [DORMYX_[Dj�:
�
� �<uDX��Ru�hYMY`"I MP{SMPhPILgU[GX'MYOAu�hPILQ f�u�ILMPX_ORQ V TN{ I�u �
`NMP[@TNOR{ 2 uBI ILKNu�IA{W[GhYu�ILQW[@`�y�\]KNMYgUM l MYgRMpI l [suDXNX'QWILQW[@` uD{@f�uDgUQ}u�IRQS[@`'O [�j 1 QWfDMY`"ILgUQShYT'{}uDg>c uDhYQW`NrN|
[@`NM [Dj l KNQWh�K MY`"I�uDQW{SMPX%ORQW`Nr@{WM"� OUQWIRM ;>= c uDhYQW`NrZuD`'X�gRMPr@QS[@`NuD{ � = c uDhPQS`Nr'|FuD`'X�[@`NM QW`"f@[@{ fK�
QS`'r�gUMYr@QW[@` uD{ ;>= c uDhYQW`Nr u�`NX%OUQS`Nr@{WM"� ORQWIRM � = c u�hYQS`'rNyp\]KNM KNM uDg I l uDO�cNuDhYMPX ; H � [D`N{ 2 jk[Dg
ILMP`%OUMYhY[D`NXNO�u�`NX�IRKNMY`nILKNMqOR[ h�dic uDhYQW`NrmORMYo�TNMP`NhYM l uDObQS`NQ ILQSu�ILMPX�y vG[G[D`%u�j IRMYg l uDgUXNO l K'MY`
OUIRM uDX 2 � OUILu�ILM l u�Obu�h�KNQSM f@MYXF| MP{SMPhPILgUQShYuD{ uD`NXncNgUMYOROUTNgRMqgRMPhY[@gUXNQS`'r@O l MPgRMsI�uDd�MY`�y

2 �.���?�1� ��� +

\]KNQSOmcNgU[DIL[ hY[@{ l uDO�hY[ V c [@ORMPX�[DjbILMP`�c u�hYQS`'r�OUh�KNM V MYOPy.\>MP`�OUQS`Nr@{WMD| MPfDMY`N{ 2 OUc uDhPMYX
MY{WMYh ILgR[ XNMPO CkXNMYOUQSr@` uBILMYX �UKN[ [@cmMY{SMPhPIRgR[ XNMYO��KR l MYgUMbh�K'[@ORMP`iuDgR[@T'`NXmIRKNM V QWXN{SQW`NMp[Dj ILKNM�f@MP`��
ILgUQShP{SMYOP| uD`NXn[@`NMq[Dj IRKNMYOUM_MP{SMYh ILgU[GXNMPO l uDObuDhPIRQWf�u�IRMYXijk[@g]ILKNM � V O�QW`ZILKNMsILM V cN{Su�ILMsc u�hYQS`'r

~D�



c u�IUILMPgR`,XNMYOUhYgUQ 1 MYX�u 1 [ fDMDy_\]K'QSO/cNgU[DIL[ hY[@{>QS`"f@[D{Wf@MPX�cNuDhYQW`Nriu�I�IRKNM ; HP� [@`'{ 2 jk[@g<ILMP`,ORMYh��
[@`NX'O/uD`NX�IRKNMY` 1 MYr@QW`N`NQS`'r8OR[ h�d%cNuDhYQW`Nr l QWIRK�[@`NM_[Dj ILKNM IRMY` c u�hYQS`'r ORh�KNM V MPOY| [@`'M KN[ [@c
MY{WMYh ILgR[ XNM c MYg c uDhPQS`Nr�OUh�KNM V MDy�~D� � ORMPhY[@`'X-gRMYhP[@gRX'QS`Nr@O l MPgRM I�u�dDMY`-X'TNgRQW`Nr%ILK'M ; HP� [@`'{ 2
c uDhPQS`Nr�uD`NXnILKNM70 gUOUI�ILMY`�ORMPhY[@`NX'O�[Dj IRKNMqcNgR[DIR[GhP[@{ c uDhPQS`NrmORh�K'M V MDy�wxuDh�K�c u�hYQS`'r�OUh�KNM V M
l uDO gUTN`
[D`NMmu�I uiIRQ V M TN`"ILQS{ O ILMYuDX 2 OUILu�ILM l uDO gUM uDh�K'MYX�y H�j ILMPg_uDc'cNgR[S/GQ V u�ILMP{ 2 � � ORMYh��
[@`NX'Oq[�j O ILMYuDX 2 � O I�u�IRMmK'M uDg IqjkT'`NhPIRQS[@` c u�hYQS`'r l uDO/IRTNgR`NMPX�[�� |�u�I l K'QSh�K,c [DQS`"I�ILK'MmK'M uDg I
l uDOquD{S{W[ l MYX�IR[ 1 MYu�IsQS` `'[@g V uD{ OUQS`�TNOsgRK 2 ILK V jk[@g/uZORK'[@gUI l KNQW{SM T'`�IRQS{ IRKNM `NM�/GIqc u�hYQS`'r
ORMPo�TNMY`NhPM l uDObO I�uDg ILMPX�y Hb`�Q V u�r@M/XNMYc'QShPIRQS`Nr IRKNMs{S[ h u�IRQS[@`NO][�j>IRKNMYOUMqIRMY`%K'[G[@ciMP{SMYh ILgU[GXNMPO
QSO]OUKN[ l `%QW`�3>QSr@TNgUM/�'y �'y
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2 �.���?�1� ��� ;

\]KNQSO cNgU[DIL[ hY[@{ l uDO hY[ V c [@ORMPX8[Dj ILMY`�c uDhPQS`NrqORh�KNM V MPOYyx\]KNM�OLu V M]ILMP`8c uDhPQS`NrqORh�K'M V MYO
jkgR[ V 6 gR[DIR[GhP[@{x~ l MPgRMmTNORMPX�| 1 T'I V [GXNQ?0 MYX,OUTNh�K�IRK u�IsORQW`Nr@{WM"� OUQWIRM ;>= c uDhYQW`NrN| TNOUQS`NriILK'M
OR[ h�d |x[GhPhYTNgUgRMYX OUQ V TN{ I�uD`'MY[@TNOU{ 2 uDO_KN[G[Dc-MY{SMPhPIRgR[ XNMZuDh ILQWf�u�IRQS[@`Fy%\]KNQWO cNgR[�IL[ hY[@{ MY`"I�uDQW{SMPX
ILMP`ZORMPhY[@`NX'O�[�j�ORQS`'r@{SM�� ORQ ILM ;>= � [D`N{ 2 c uDhPQS`Nr jk[D{S{S[ l MYX 1�2 OR[ h�d8c u�hYQS`'r l QWIRKZ[@`NM�[Dj IRKNM�ILMP`
c uDhPQS`Nr ORh�KNM V MPOYy v ILMYuDX 2 OUILu�ILM l uDO gRM u�h�KNMYX�|NuD`NX8I l MY`"I 2 � OUMYhY[D`NX�gUMYhP[@gRXNQW`Nr@O l MYgUM<I�u�dDMY`F|
l KNQWh�KmQW`NhY{WTNXNMPX ILKNMpIRMY`�� ORMYhP[@`NX ;>= � [@`N{ 2 c uDhPQS`Nr<c MPgRQS[ X_jk[@{W{S[ l QS`'r 1"2 IRMY`+ORMPhY[@`NX'O [�j OU[Gh�d
c uDhPQS`Nr'y HJXNQ}uDrDgLu V ORT VmV u�gRQ �PQS`Nr ILKNQWO]cNgR[DIR[GhP[@{�QWO]ORKN[ l `%QW` 3 QSr@T'gRM/�'y LNy

Hoop

electrode


pacing

(sock)


1ms


40ms


variable (~400ms)


1ms
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(sock)


5ms
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pacing


3 QWr@TNgRM �'y L 5]\]Q V QS`'r�XNQSuDr@gRu V jk[@g 6xgU[DIL[ hY[D{ �'ybHbj IRMYg ; H�cNuDhYQW`Nr uD`'X,u L"� V O<X'MY{}u 2 | ILK'M
OR[ h�d ILK'MY`nORQ V TN{WILuD`NMY[DTNOR{ 2 c u�hYMYXiILK'M ;>= uD`NXn[@`NMs[Dj ILK'MqK'[G[@ciMP{SMYh ILgU[GXNMPO]jk[@g � V OYy

� ��� � ��� � � ���  
� � � ���$��! ��!�" � ! ��� � � ���

\]KNMic uDhPQS`Nr�gRu�ILM IR[ 1 M8TNORMPX jk[@gqILKNMZcNuDhYQW`Nr ORh�KNM V MPO l uDO�0NgROUI+X'MPILMPg V QS`NMPX 1"2 MYO2�
I�u 1 {SQWORKNQW`Nr�gRQWr@K"Imu�ILgUQ}uD{ h uDc'IRTNgRMnu�Imu,gLuBILMiuDcNc'gR[S/GQ V u�ILMP{ 2 � �
�'~D�QM u 1 [ fDMZILKNMiQS`"IRgRQS`'ORQSh
gLuBILMUC �@�
�
�4� � 1 c V R y�\]K'MZuD`NQ V uD{ l uDO cNuDhYMPX!TNORQW`Nr%IRKNM8MP{SMYh ILgU[GXNM�OR[ h�d�cNuDhYQW`Nr%O 2 O ILM V
l QWIRK.u&ORc MYhYQ?0 h%cNuDhYQW`Nr�OUh�KNM V MD|�uD`'X.u�j IRMYgmMY{SMPhPIRgR[ XNM�OU[Gh�d c u�hYQS`'r l uDO�IRTNgR`NMPX.[4�$ILK'M
KNMYuDgUI l uDO+uD{W{S[ l MPX!IL[ gUMYhY[ fDMYg+QS`-`N[Dg V uD{ OUQS`�TNO gRK 2 ILK V y&\]KNMic uDhPQS`Nr�fD[@{WILuDr@M l uDO ORM I

~@~



IL[�uDcNc'gR[S/GQ V u�ILMP{ 2 ~D��M u 1 [ fDMqIRKNgRMPORKN[D{SX�| uD`NXnILKNMqTN`NQWc [D{}uDg]MPcNQShYuDgRXNQSuD{�MP{SMYh ILgUQSh u�{ ORQSrD` uD{SO
l MYgRM X'QSORc'{}u 2 MPX [@` u V [@`NQ IL[@g�u�Isu�{S{ ILQ V MPOYy�e�`NQSc [@{SuDg�MYcNQWh uDgUXNQ}uD{ MY{WMYh ILgRQWh uD{�OUQSr@` u�{SO l MYgUM
uDhPo T'QSgRMPX u�I � d a � gRMPjkMPgRMP`NhYMPX,IR[�IRKNM_r@gU[@TN`NX%MY{SMPhPIRgR[ XNM OUM l ` [@`"IR[8ILKNM_uD[@g I�u'y 6 gRMPORORT'gRM
uD`NXif@[D{ST V M V MYuDORT'gRM V MY`"IRO l MYgUM_u�hYo�TNQSgUMYXnORQ V TN{WILuD`NMP[@TNOR{ 281"2 IRKNM/ILgLu�`NORXNT'hYMYg�h uBILKNM ILMYgPy
\>[�uD` u�{ 2 �YM/ILK'MqMP{SMPhPILgUQShYuD{�gRMPhY[@gUXNQS`'r@OY|NMPcNQShYuDgRX'Q}uD{�gUM uDX'QS`Nr@OpjkgU[ V MYuDh�K%MP{SMPhPILgU[GX'M l MYgUM

u f@MPgLuDr@MPX [ f@MYg<uDcNcNgU[S/'Q V uBILMY{ 2 ~D�mKNM uDg I 1 M u�IROYy�\]KNM 0Nf@M�� c [@QS`"I 0N`NQWIRM XNQ?�FMPgRMP`NhYM MYOUIRQ V u�ILM
[Dj ILKNM X'MYgRQ f�u�ILQ f@M [DjxILK'MmgUMYhP[@gRXNMPX&fD[@{WILuDr@M�|�� |�uDOqu8jkTN`NhPIRQS[@`,[Dj ILQ V M�|�� | l uDOsh uD{WhYTN{Su�ILMPX
TNOUQS`Nr ILK'Msjk[D{S{S[ l QW`Nr_jk[@g V TN{}uG|NuDX u�c'ILMPXnjkgU[ V � �?:�� 5

� �

� ���

���@C��$��~
	�� R>� �
� C�� �
	�� R ���
� C�� ��	�� R>��� C�� � ~
	�� R
� ~�	��

w {SMYh ILgUQSh u�{NuDh ILQWf�u�IRQS[@` ILQ V MYOP|@gRM jkMYgUMY`NhPMYX+jkgR[ V ILKNM]c u�hYQS`'r/OUILQ V TN{WTNOAORc'QSdDM�| l MPgRM�h�KN[@OUMY`
uDO�IRKNM V [DOUI `NMPr"u�IRQWf@M c [@QW`�I�[DjGIRKNM XNMPgRQWf�u�IRQWfDMD| QS`NX'QSh uBILQS`'r ILK'MAILQ V MA[Dj {W[GhYuD{DXNMPc [D{}uDgUQ � uBILQS[D`�y
��TNM]IL[sILK'Mbc u�hYQS`'r_uDg ILQ j7uDhPIY|@ILKNMP0 gRO I IRMY` V QW{S{SQWORMPhY[@`NX'OAu�j IRMYg c uDhYQW`Nr l MPgRMb`N[DI TNORMPX QS`+ILK'M
h u�{ShYT'{}u�IRQS[@` [Dj uDhPIRQWf�u�IRQS[@`_IRQ V MYOP|@uD`NX+`NMPQWIRKNMYg l MYgUMpILKN[DORM]MY{WMYh ILgR[ XNMPO [@` ILKNM OR[ h�d u�I l K'QSh�K
c uDhPQS`Nr l uDO>[ hYhPTNgRgUQS`Nr'y 6 gRMPOROUTNgRM�� f@[D{ST V M C,6 = R gRMYhP[@gRX'QS`Nr@O l MYgUMpuD{WOR[�ORQSrD` uD{"u f@MPgLuDrDMYX [ f@MPg
uDcNc'gR[S/GQ V u�ILMP{ 2 ~D�&KNM u�gUI 1 M uBILOYy 6 = {W[G[DcNO l MPgRM�r@MP`NMYgRu�ILMPX uD`NX�ILKNM V u /GQ V T V X$6E��XGI
f�uD{ST'MYO l MYgRMqh u�{ShYT'{}u�IRMYX�y
Hbj IRMYg uD{S{�X u�ILu l MYgUMx[ 1 I�u�QS`NMPX�| ILKNM uD`NQ V u�{ l uDO�KNMYcNuDgRQW`NQ �PMYX/IL[�cNgUMPf@MP`"I 1 {W[G[ X/hY{W[DILO�u�`NX

MYTGILK uD`'Q �YMPX 1"2 u�cNK'MY`N[ 1 uDg 1 Q I�uD{ [ fDMYgRX'[@ORMZu�`NX
c [DI�u�ORORQWT V h�KN{W[@gRQWXNM 1 [@{WTNO C,L V w o���d�rKR y
\]KNM&KNM u�gUI l u�OiIRKNMY`*M"/GhYQWORMPX l QWIRK ILKNM,OR[ h�d OUIRQS{W{�QS`$cN{SuDhYM�IR[�XNM ILMPg V QS`NM�IRKNM,cNgRMPhYQSOUM
{S[ h uBILQS[D` [Dj ILKNMsMY{WMYh ILgR[ XNMsOR[ h�d y

~D�



� � ��� � � � �

� � � � � � �

� ��� � ��� � " � ���$��! ��� � � � ��� � ! � �

w {SMYh ILgUQSh u�{ gUMYhP[@gRXNQW`Nr@Ob[DjAILK'M uDh ILQWf�u�IRMYX�MY{SMPhPIRgR[ XNMYO<uDgRM XNQSOUcN{}u 2 MPX�QS` 3 QSrDTNgRM LNy?�@y�\]KNM
gRMPhY[@gUXNMYX fD[@{WILuDr@MYO/{WMPfDMY{SO�u�I/ILKNM_OLu V cN{SMPX c [DQS`"ILO�KNuDX&uD`,u f@MYgRuDr@M f�uD{ST'M_[DjELNy �4L-@s�'y �B� = |
uD`NX�ILKNMbcNTN{SOUM<{SuDOUIRO jk[@g u_XNTNgRu�ILQW[@`8[�j�jk[@TNg OLu V cN{SM�c [@QS`"ILO QS`'XNQShYu�ILQW`NrqIRKNM<c'TN{SOUM l uDO]uDh ILQ?�
f�u�ILMPX�jk[@gPL V OYypwx{WMYh ILgRQWh uD{ gUMYhP[@gRXNQW`Nr@Obu�I�`N[@`�� uDhPIRQWf�u�IRMYXnMY{SMPhPIRgR[ XNMYO�ORKN[ l MYX `N[�MY{WMYhPIRgRQWh uD{
uDh ILQWf Q I 2 y
\]KNM c uDhYQW`Nr�O 2 OUIRM V [@TGILcNT'IRO ILKNMxhY[DgRgRMPhPI�f@[D{WI�u�r@M {SM f@MY{
C L = R u�I IRKNMxM"/Gc MYhPIRMYXqILQ V MYO�u�`NX

XNTNgRu�ILQW[@` C,L V O R uDhPgR[@OUO u�{S{DIRKNMxhY[@gUgRMYh I MP{SMPhPILgU[GX'MYOYy>\]KNMxfDu�gRQ}uBILQS[D`/[DjGIRKNM V MYuDORTNgUMYXqf@[@{ I�uDr@M
u l u 2 jkgR[ V IRKNMmQS`"ILMP`NXNMYX!fD[@{WILuDr@M+QSOq`NMPr@{SQWr@Q 1 {WM hY[ V c uDgUMYX&IL[�IRKNM+ILKNgUMYORK'[@{SXNO `NMYMPXNMYX!IR[
OUIRQ V T'{}u�IRM_MYc'QSh u�gRXNQSuD{>IRQSOROUTNMD| IRK T'Oqc [@OUQS`NrZ`NMYuDgR{ 2 `N[igUQSORd�[Dj OUILQ V TN{Su�ILQW`Nr�IRKNM KNM u�gUI l QWIRK
TN`NQW`"ILMY`'XNMYX f@[D{WI�u�r@M%{WMPf@MP{SOPy �$KNMY` IRKNQSOmILMYO I l uDO c MYgUjk[Dg V MYX uDr@uDQS`�|]O ILQ V TN{}uBILQS`'r&[D`N{ 2
[@`NM MY{WMYhPIRgR[ XNMqQS`NO ILM u�X%[DjAjk[DTNgY| ILKNM 1 MPK u f QS[@g�[DjAIRKNM_OUcNQSd�M l uDO<QWXNMY`"ILQWh uD{�QW`NXNQShYu�ILQW`Nr ILK uBI
uDh ILQWf Q I 2 u�I [@`'M%MY{WMYh ILgR[ XNM�XNQSX.`'[DI8QW`"ILMYg jkMYgUM l QWIRK�ILKNu�I [Dj�[DILKNMPgROPy 3 QS`NuD{S{ 2 | TNORQW`Nr
ILK'M
c [@{ 2 uDhYg 2 {Su V QSXNM>r@MY{@IRKNM V MYuD`sMY{SMPhPIRgR[ XNM Q V c MPX uD`NhPMxu�I ILK'M MP{SMPhPILgU[GX'M"� rDMY{@OUTNgUj7uDhPMxQS`"ILMPgUj7uDhPM
l uDObhYuD{ShPTN{}uBILMYX IR[ 1 M7L"� ��y
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\]KNM+M�� MYh I [�jpuD` MP{SMPhPILgU[GX'M � Oqc'gR[S/GQ V QWI 2 IL[ ILK'MmcNuDhYQW`NrZMY{WMYhPIRgR[ XNM h u�` 1 M+OUIRTNXNQSMPX 1�2
{S[ [@d�QS`'r,u�I ILKNMiMP{SMYh ILgUQSh u�{]uDhPIRQWf QWI 2 [DjbMY{SMPhPIRgR[ XNMYO+ORQ ILT uBILMYX�u�I f�uDgUQS[@TNO+u�` u�IL[ V QWh uD{ {S[ h u �
ILQW[@`NOPy�\]KNM8MY{SMPhPIRgRQShYuD{ uDhPIRQWf QWIRQSMPO_u�Iqjk[@TNg MY{WMYhPIRgR[ XNMYO XNTNgUQS`Nr%uD` � = � [@`N{ 2 c uDhYQW`Nr�OUh�KNM V M
uDgUM XNQWORcN{Su 2 MYX�QS` 3 QSr@T'gRM7LNy ~Gy 3 QWr@TNgRMPO�C7uQR � C7X RpcN{W[DI�ILKNM ORMPfDMY`�� ORMPhY[@`NX,gUMYhY[DgRXNQW`Nr@O�[Dj jk[@T'g
MY{WMYh ILgR[ XNMPO 5 IRKNMqc uDhYQW`NrmMY{SMPhPIRgR[ XNMD| uD`nMY{WMYhPIRgR[ XNM uDcNcNgU[(/GQ V u�IRMY{ 2 � h V u l u 2 | uD`%MP{SMPhPILgU[GX'M
uDcNc'gR[S/GQ V u�ILMP{ 2 ~�h V u l u 2 |<uD`NX)uD` MP{SMYh ILgU[GXNM%[@` ILKNM [@c'c [@OUQWIRM�ORQWXNM�[DjsILK'M KNM uDg I |�gRM��
ORc MYh ILQ f@MY{ 2 y�6 uDhPQS`Nr 1 MPr@QS`NOmuDc'cNgR[S/GQ V u�ILMP{ 2 K uD{Wj l u 2 ILK'gR[@TNrDK IRKNM�gUMYhP[@gRXNQW`NrN| uD`NX {S[ h uD{
XNMPc [@{SuDgRQ�� u�IRQS[@`_h uD` 1 M�fDMYgUQ�0 MPX 1"2 {W[G[@d�QW`Nr/u�I IRKNM�MY{SMPhPIRgRQShYuD{Nu�hPILQ f QWI 2 Q V�V MYX'Q}u�IRMY{ 2 jk[D{S{S[ l �
QS`'r+IRKNMqc uDhYQW`Nr+ORcNQWdDM uDgUIRQWj7uDh I y \]KNM V uDr@`NQ ILTNXNM/[�j ILK'QSO�c uDhPQS`Nr+ORc'QSdDM uDg ILQWj7u�hPI�XNQ V QW`NQSOUKNMYO
o�TNQSh�d�{ 2 uDO ILKNM�MY{WMYhPIRgR[ XNM�c [@OUQWIRQS[@` V [ f@MYO u l u 2 jkgR[ V ILKNM�c uDhPQS`NrqORQ ILM�|�j7u�XNQS`Nr/jkgU[ V QWIRO jkTN{S{
uD`NXn[@gUQSr@QW` uD{ QS`"ILMP`NORQ I 2 [Dj � �@y F � = X'[ l `nIL[muDcNc'gR[S/GQ V u�ILMP{ 2 �<�'y?� = y
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3 QWr@TNgRM LNy ~�5�w {SMYh ILgU[@r@gLu V Obu�I<f�uDgUQS[@T'O<{S[ h uBILQS[D`NO�XNTNgRQW`NrZuD`�'*!$#&%('*%4-sM"/Gc MYgRQ V MP`"I/ORKN[ l QW`Nr
ILK'M_ILgRuD`NORQ ILQW[@`%jkgR[ V ; H � [@`N{ 2 cNuDhYQW`Nr8IL[ZOU[Gh�d�c uDhPQS`NrN|Fu�Is�8OUMYhP[@`NXNOsQS`"IR[8ILKNM_gRMYhP[@gRX'QS`NrNy
; MYhY[DgRXNQW`Nr@O l MYgUM_I�u�dDMY`�jkgR[ V ILK'M uQR�c uDhYQW`Nr8MP{SMPhPILgU[GX'MD| 1 R�MP{SMYh ILgU[GXNM � h V u l u 2 |FhSR�MY{WMYh��
ILgU[GX'M�~�h V u l u 2 |GuD`NXmX RAMY{SMPhPIRgR[ XNM][@`+ILKNM�[@cNc [@OUQWILM]OUQSXNM][�j IRKNM�KNM uDg I y���[DILM]IRKNM�XNMYhPgRM u�ORM
QS`iOUQ �YMs[Dj ILK'MqcNuDhYQW`NrmuDgUIRQWj7uDh I�u�I�MY{WMYh ILgR[ XNMPO�jkT'gUILK'MYg�u l u 2 jkgR[ V ILK'MqcNuDhYQW`Nr+ORcNQWdDMDy
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3 TNgUIRKNMYg V [@gUMD| ILKNM M�� MYh I�ILK uBI 1 [DILK�uD` u�IR[ V QWh uD{ {W[GhYu�ILQW[@`nuD`NX�c'gR[S/GQ V QWI 2 IL[mILKNM c uDh��
QS`'r�OUQWILM�K u f@M�[@`
ILK'M�ILM V c [@gRuD{ cNgR[Dc MPgUILQWMYO [Djp{W[GhYuD{xXNMYc [@{}u�gRQ �Yu�ILQW[@` V u 2&1 M�O ILTNX'QSMYX 1�2
XNQWORcN{Su 2 QW`Nr MPcNQShYuDgRX'Q}uD{ MP{SMYh ILgUQSh u�{ gUMYhP[@gRXNQW`Nr@O u�I ORMPfDMYgRuD{FMP{SMYh ILgU[GXNMPOYy 3 QWr@TNgUM L'y �qORKN[ l O jk[@T'g
ORT'h�K
gRMPcNgRMPORMP`�ILu�ILQ f@M�MY{SMPhPIRgRQShYuD{AgUMYhY[DgRXNQW`Nr@O�ILKNu�IsILM V c [@gLuD{W{ 2 gRMP{}u�IRM MY{WMYhPIRgRQWh uD{ u�hPILQ f QWI 2 IR[
ILK'M�c u�hYQS`'r�OUcNQSd�M8[Dj�uiXN[@r�c uDhPMYX!uBI IRKNM � = uD`"ILMPgRQW[@g l uD{W{:y�\]KNM uDgUgR[ l O_gUMYcNgUMYOUMY`"I ILK'M
h u�{ShYT'{}u�IRMYX MP{SMYh ILgUQSh u�{�uDh ILQWf�u�IRQS[@`mILQ V MPOYy 6 [@QS`"I�H_|'uDX��RuDhPMY`"I]IL[ IRKNM � = c u�hYQS`'r ORQWIRMD|GORKN[ l O
M u�gR{ 2 MP{SMPhPILgUQShYuD{ uDhPIRQWf�u�ILQW[@`�y 6>[@QW`�I � |�`NM u�g ILK'M�� = c [@O ILMPgRQS[Dg l uD{S{ |�QSO uDhPIRQWf�u�ILMPX�� ~�� V O
u�j IRMYg�ILKNMqc uDhPQS`NrmORcNQWdDM�yP6>[@QW`�IRO z uD`NXK8<| [@`iILK'M � = {}u�IRMYgLu�{ l u�{S{ uD`NX ; = | gRMYOUc MPhPIRQWf@MP{ 2 |
ORK'[ l uDh ILQ fDuBILQS[D`iIRQ V MYO 1 MPI l MYMY` IRKN[@ORM [Dj 6 [@QS`"ILObH�u�`NX � | uDr@gUMYMYQW`Nr l QWILKnILKNM M"/Gc MYhPIRMYX
c u�IUILMPgR`n[Dj MP{SMPhPILgUQShYuD{�cNgU[@c uDr"uBILQS[D`�y
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\]KNM�gRMYOUTN{WIRO [�j IRKNM<u�`NQ V uD{'O ILTNX'QSMYO hY[ V c [@ORMPX�[�jFILK'M�IRKNgRMPMbc'gR[DIR[GhP[@{SO XNMPORhPgRQ 1 MYX8u 1 [ fDM
uDgUM�`N[ l X'MYORhPgRQ 1 MPX)QW`NXNQ fGQWXNT uD{W{ 2 y 3 QWr@TNgRM�LNy L-QS{S{WTNOUIRgLu�IRMYO+ILKNM {W[GhYu�ILQW[@`NOm[DjsILKNM%KNM uDg I � O
uD` uBIL[ V_2 gRMP{}u�IRQWf@M�IR[ ILKNMsMY{WMYh ILgRQWh uD{�uDhPIRQWf�u�ILQW[@` V uDcNOYy
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3 QWr@TNgRM LNy L 5 ��[ h uBILQS[D`NO<[Dj u�` u�IL[ V QWh uD{ jkM uBILTNgUMYO�[DjxIRKNM KNMYuDgUI/[D` uD{S{ MY{WMYh ILgRQWh uD{>uDh ILQWf�u�IRQS[@`
V uDcNOYy \]K'M {WMPj I�uD`'X�gUQSr@K"I�MYX'r@MYO�[Dj ILKNMsXNQSuDr@gLu V gUMYcNgUMYORMP`"I<ILK'MqORu V M/c uDgUI�[�j>IRKNMsKNM uDg I y

2 �.���?�1� ��� '

� {W[ 1 uD{�c uBIRILMPgR`NO [Dj MY{WMYhPIRgRQWh uD{ uDh ILQWf�u�IRQS[@` V u 2q1 MpOUIRTNXNQWMYX 1"2 c'{S[DIUILQS`'r V uDcNO ILK u�I ORKN[ l
MY{WMYh ILgRQWh uD{AuDhPIRQWf�u�ILQW[@`�ILQ V MPO/[ f@MYgsILK'MmMP`"ILQSgUM f@MY`"IRgRQShPTN{}u�gqOUTNgUj7u�hYMDy 3 QSrDTNgRMDLNy�� C7uQR<XNM V [@`��
OUIRgLu�IRMYO+ILKNMnMY{WMYh ILgRQWh uD{�u�hPILQ f�u�ILQW[@`!ILQ V MPO+jk[Dg�u,ORQW`Nr@{WM"� OUQWIRM � = cNuDhYQW`Nr�OUh�KNM V MDy ; MYrDQS[@`NO
[Dj M u�gR{ 2 C ���'~D� V O R uDhPIRQWf�u�ILMPX ILQWORORT'M/uDgRM/hP[@{S[Dg�� hP[GX'MYX 1 {WTNM/uD`'Xn{Su�ILM<uDhPIRQWf�u�IRMYX ILQWOROUTNM C �@���
� �@� V O.R�u�gRM gRMYXFy H ORcNgUM uDX [Dj MY{WMYh ILgRQWh uD{�u�hPILQ f QWI 2 jkgU[ V ILKNM � = {}u�IRMYgLu�{ l uD{W{"IL[ l u�gRXNO ILKNM ;>=
QSO [ 1 OUMYgUfDMYX�y z 2 �@� V Opu�j IRMYg ILKNM�OUQS`NrD{SM"� ORQ ILM � = OUIRQ V TN{WTNOY| `NMYuDgR{ 2 IRKNM�MY`"IRQSgRM � = K uDO 1 MPMY`
uDh ILQWf�u�IRMYX>N 1"2 � �@� V O ILKNMbuDhPIRQWf�u�IRQS[@`+K uDO hY[ V cN{WMPILMP{ 2 gUM uDh�K'MYX8IRKNM ;>= yV3 QWr@TNgUM L'y � C 1 RxuD{SOU[
ORK'[ l O�ILKNM gRMPORTN{ ILO�[Dj u+gRMPr@QS[@`NuD{
� = cNuDhYQW`Nr�OUh�KNM V MD| l KNMPgRM_`'QS`NMqMY{WMYhPIRgR[ XNMYO l MYgRM OUIRQ V T��
{}uBILMYXnORQ V TN{ I�uD`NMP[@TNOU{ 2 ypw /GhPMYc'I�jk[DgbOUMPf@MPgLuD{>u 1 MYgUgLuD`"I�OUQWIRMYOY| u V uDOUObX'MYc [@{}uDgUQ �Yu�ILQW[@`i[DjAILK'M
MY`"IRQSgRM � = [ hYhPTNgRO�uD{ V [DOUI]Q V�V MYXNQSu�ILMP{ 2 | 1 T'I]ILKNM V u��U[@gUQWI 2 [Dj>IRKNM ;>= OUIRQS{S{ QSO�uDh ILQ fDuBILMYXiuBI
uDcNc'gR[S/GQ V u�ILMP{ 2 u�I]ILKNMsORu V M/IRQ V M/uDO�QS`ZILK'MqOUQS`NrD{SM"� ORQ ILM�OUh�KNM V MD|��D� �@� V OYy
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3 QWr@TNgRM LNy���5�H<hPIRQWf�u�IRQS[@` V uDc'Objk[@g � = c uDhPQS`NrZuBIsuQRbu�ORQS`'r@{SM ORQWIRMD|FuD`NX 1 R<u�gRMYrDQS[@`�y<\]KNM
hY[D{S[@g 1 uDg�[@`ZILKNMsgRQWr@K"I�gRMPcNgRMPORMY`"IRO�uDh ILQWf�u�IRQS[@` IRQ V MYOpQW` V QW{S{SQWORMPhY[@`NX'OYy
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\]KNM XNQWgRMPhPILQW[@`
[�jpILKNM�ORcNgUM uDX-[�j�uDhPIRQWf�u�IRQS[@`&QSOqgRM f@MYgUORMPX�QW` ;>= c u�hYQS`'rN|AuDO ORKN[ l `-QW`
3 QWr@TNgRM L'y :'| l KNMYgUM�IRKNM%u�hPILQ f�u�ILQW[@` V uDc'O+jk[DgmOUQS`NrD{SM"� ORQ ILM ;>= jkgRMYM l u�{S{�uD`NX gRMPr@QS[@`NuD{ ;>=
c uDhPQS`Nr!uDgRM�c'{S[DIUILMYXFyJ\]KNM ORQW`Nr@{SM�� OUQWILMnc uDhPQS`Nr-OUh�KNM V M,uDh ILQWf�u�IRMYOmILKNM ;>= l Q ILKNQW` FD� V OY|
uD`NX IRKNM V u �U[@gRQ I 2 [�j IRKNM � = QSO�uDhPIRQWf�u�ILMPX 1"2 � �@� V OYy � ` ILKNM gUMYr@QW[@` uD{ c uDhPQS`NrZOUh�KNM V Mmu
{}u�gRr@MPgAILMYgUgRQ IL[@g 2 [Dj ;>= IRQSOUORTNMPO uDh ILQ fDuBILMYXmu�I [@`'hYM�uD`NX V [DgRM][Dj ILKNM � = QSOxuDh ILQ fDuBILMYX+MYuDgR{WQSMYg
gRMP{}u�IRQWfDM�IL[ ILKNMsc u�hYQS`'rmO ILQ V TN{ST'OY|NhP[ V cNuDgRMPXiIR[ ILKNMsORQW`Nr@{WM"� OUQWIRM�ORh�KNM V M�y
3 QSrDTNgRM<LNy F&OUKN[ l ILKNM�MY{SMPhPIRgRQShYuD{]cNgU[@c uDr"uBILQS[D` cNu�IRIRMYgR`'O�jk[@gmORQW`Nr@{SM�� OUQWILMiu�`NX�gUMYr@QW[@` uD{

1 Q f@MY`"IRgRQShPTN{}u�g C z Q = Rpc uDhPQS`NrmORh�KNM V MPOYy �$K'MY`�IRKNM ; = jkgUMYM l uD{W{>u�`NX � = {Su�ILMPgLuD{ l uD{S{ l MYgUM
ORQ V TN{ I�uD`NMP[@TNOU{ 2 uDh ILQ fDuBILMYX u�I [@`NM MY{WMYhPIRgR[ XNM M uDh�K�|BILKNM uDhPIRQWf�u�IRQS[@` V uDc_X'QSORc'{}u 2 MPX_QS` 3 QWr@TNgRM
LNy F C u�R�XNM V [D`NOUIRgLu�IRMYOAu V [@gUM O 2 `Nh�KNgR[D`NQ �PMYX ORc'gRM u�X [Dj MY{WMYh ILgRQWh uD{ uDh ILQ fDuBILQS[D`�y�\]KNM V u��U[@gUQWI 2
[Dj 1 [DILK�f@MY`"IRgRQShP{SMPO�K uDO 1 MYMP`,uDhPIRQWf�u�IRMYX 1"2 FD� V OY|FM�/GhYMYcGI/jk[@g�u8gUMYr@QW[@`%`'M uDg<IRKNM_OUMYc'IRT V y
\]KNMpO 2 `Nh�KNgR[D` 2 [Dj MY{WMYh ILgRQWh uD{ uDh ILQ fDuBILQS[D` QWO MPfDMY` V [@gRM MPf QSX'MY`"I QS`qILKNM gRMPr@QS[@`NuD{ z Q = c uDhYQW`NrN|
l KNMPgRM I l [/gRMPr@QS[@`'O [Dj `NQW`NM MP{SMPhPILgU[GX'MYOAMYuDh�K+uDhPIRQWf�u�IRM IRKNM ;>= uD`'X � = yB\]KNM�uDhPIRQWf�u�IRQS[@` V u�c
QS`�3 QSr<LNy F C 1 RsQW{S{WTNOUIRgLu�IRMYOsKN[ l ILKNM V u �U[@gRQ I 2 [Dj IRKNM�fDMY`"ILgUQShPTN{}uDgqORT'gUj7uDhPM8QSO uDh ILQWf�u�IRMYX 1�2
:@� V OY|NuDO�u+gUMYOUTN{WI�[Dj V [DgRM�M�/GIRMY`NOUQWfDM_QS`'QWILQSuD{ ILQSOUORTNMsXNMPc [D{}uDgUQ � uBILQS[D`�y
3 QSrDTNgRM LNy �mORKN[ l ILKNM 0 ` uD{>c uDhPQS`Nr�ORh�KNM V M [Dj IRKNQSObcNgR[�IL[ hY[@{ | OUQS`NrD{SM"� ORQ ILM uD`NX�gUMYr@QW[@` uD{

uDcNQWh uD{�c u�hYQS`'rNy \]KNM XNQSgUMYh ILQS[D`_[Dj MP{SMYh ILgUQSh u�{Gu�hPILQ f�u�ILQW[@` 1 MYrDQS`NO u�I>IRKNM � = uDc M�/_uD`NX ORc'gRM u�XNO
gRM ILgU[@r@gLu�XNMD| u�hPILQ f�u�ILQW`Nr V [@OUI/[�j IRKNM � = l Q ILKNQW` FD� V O�uD`NX ;>= l QWIRKNQS`�� �@� V OYy ; MYr@QW[@` uD{
uDcNQWh uD{ c uDhPQS`Nr_cNgR[ XNTNhPMYXZILKNM�uDhPIRQWf�u�ILQW[@` V uDc OUKN[ l `iQS` 3 QWrALNy �$C 1 R | l KNMYgUMsu ORQ V QS{SuDg MY{WMYh��
ILgUQShYuD{'cNgU[@c uDr@u�ILQW[@` QSO [ 1 ORMPgUfDMYX�y t�[@gUMpILQWORORT'MD|�KN[ l M f@MPgY| QSOAO ILQ V TN{}u�IRMYX+u�IA[@`NhYM�|�QS`NhPgRM u�ORQS`'r
ILK'M u V [@T'`�I�[�j>IRQSOROUTNM/ILK uBI�QSO�uDhPIRQWf�u�IRMYXiM uDgU{SQWMYgYy
abM V [ X 2 ` u V QSh]X uBI�u�jk[@gAILK'MYORM�MYQWr@K"Ixc uDhPQS`NrsORh�K'M V MYO l MPgRM�hY[@{W{SMYh ILMPX+jkgU[ V IRKNgRMPMbX'[@r@OYy

z 2 O ILTNX 2 QW`NrZILKNM h�KNuD`Nr@M+QS` V u /GQ V T V gRu�ILM [�j cNgUMYOUORTNgUM�r@MP`NMYgRu�ILQW[@`�|�X 6:�BX'IGFIH�J�|�XNT'gRQS`'r
ILK'M ILgRuD`NOUQWILQW[@`sjkgR[ V ; H � [D`N{ 2 cNuDhYQW`NrbIR[�MY{WMYhPIRgR[ XNM OR[ h�d c u�hYQS`'rbILK'M M�� MYh ILOA[�j ILKNMPORMpc u�hYQS`'r
ORh�K'M V MYOq[@`�K'M uDg IqjkT'`NhPIRQS[@`,h u�` 1 M+MPf�uD{STNu�ILMPX � ��� y+H<OsORKN[ l `�QS`,\ u 1 {SMDLNy?�@| ILK'M+IRgLuD`'ORQ?�
ILQW[@`�IR[ uD` 2 [DjAIRKNM_OU[Gh�dnc uDhPQS`Nr�ORh�KNM V MPO/gRMYOUTN{WIRO<QW`�u�hP[@`NOUQSOUIRMY`"I/XNMPhYgUM uDOUM QS`%X 6:�BX'IGFIH�J�y
3 TNgUIRKNMYg V [DgRMD|'QS`nuD{ V [@O I�uD{S{Fc uDhYQW`Nr+ORh�KNM V MPOY| ILK'MYgRMqQSO�u {SuDgRr@MPg]XNgR[Dc�QW`nX 6:�BX'IGFIH�J_QS`ZILK'M
gRMPr@QS[D` uD{>fDMYgUORQS[D`&fDMYgROUTNOsILKNM+ORQW`Nr@{WM"� OUQWIRMDyq\]KNM+{}uDgUr@MYO I/[Dj ILKNMPORMmXNgR[@c'O/[GhPhYTNgUgRMYX l QWIRK � =
c uDhPQS`Nr'| l QWIRK X$6E��X'IGFIH2J<XNMPhYgUM uDOUQS`Nr 1"2 � �(�'y F�M CkORQS`'r@{SM�� ORQ ILMSR uD`'X �<~ FGy �QM C7gRMPr@QS[D` uD{*R�NDILK'M
O V uD{W{SMYO I�XNQ?�FMPgRMP`NhYM+[ hYhYT'gRgRMPX l QWILK z Q = c u�hYQS`'r�C��<~D�'y �QM OUQS`Nr@{WM"� ORQWIRMD| ��~D�Gy �QM gRMPr@QS[@`NuD{*R
QS`'XNQShYu�ILQW`Nr ORQW`Nr@{WM"� OUQWIRM/uD`NXngRMPr@QS[@`NuD{ z Q = c uDhPQS`Nr l MYgRMq{}u�gRr@MP{ 2 MYo�TNQWf�uD{WMY`"I y
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3 QWr@TNgRM L'y :B5 HbhPIRQWf�u�ILQW[@` V uDcNOpjk[@g ;>= c uDhPQS`Nrmu�IbuQRpu OUQS`Nr@{WM/ORQ ILMD|NuD`NX 1 RpumgUMYr@QW[@`�y
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3 QSr@T'gRM LNy F�5 H<h ILQ fDuBILQS[D` V uDc'Opjk[@g z Q = cNuDhYQW`Nrmu�I�uQRpu+ORQS`'r@{SM�OUQWIRMD| uD`NX 1 R]u gRMPr@QS[D`�y
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3 QSr@T'gRM LNy �B5 H<h ILQ fDuBILQS[D` V uDc'Opjk[@g�uDcNQWh uD{�cNuDhYQW`Nrmu�I�uQRpu+ORQS`'r@{SM�OUQWIRMD| uD`NX 1 R]u gRMPr@QS[D`�y
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\>u 1 {SM LNy?��5 8 KNuD`Nr@MPO/QS`%X 6:�BX'IGFIH�JmXNT'gRQS`'r8ILKNM ILgLu�`NORQ ILQS[D`%jkgR[ V ; H � [@`N{ 2 c u�hYQS`'r8IL[ OU[Gh�d
c uDhPQS`Nr'y z Q = ~8QSO/ORQW`Nr@{WM"� OUQWIRM ;>= cNuDhYQW`NrnuD`NX,gRMPr@QS[@`NuD{ � = c uDhPQS`NrBN z Q = � QWO/gRMYrDQS[@` u�{ ;>=
c uDhPQS`NrmuD`'X�OUQS`Nr@{WM"� ORQWIRM � = c uDhPQS`Nr'y

2 	��4	&
�� � �$
�� �$#
��	-��	
�$
 	 ��2 � ��� F H2J � ����� ! @��	� �
;>= �<~���
 � @ :�
 F4M

;>= gRMYrDQS[@` u�{ �<~ �

 F�@ ~

��(M
H 6 � � ��
 � @.��
 :�M

H 6�gRMPr@QS[D` uD{ � ��F

 F�@ �

 ��M
� = � �(��
 F�@�L�
 ~4M

� = gRMYrDQS[@` u�{ �<~ F

 � @.��
 :�M
z Q = �<~D��
 � @ ��
 ~4M

z Q = gRMPr@QS[D` uD{ �<~D��
 � @ F

 �4M
z Q = ~ �<~ �

 F�@ F

 :�M
z Q = � � �(��
 � @ :�
 �4M

abM V [ X 2 ` u V QSh]X uBI�u l MPgRMbjkT'gUILK'MYg uD` uD{ 2 �YMYXmf Q}u/cNgRMPOROUTNgRM�� f@[D{ST V M�C,6 = R {S[ [@cNOYy � [G[@c'O
jk[@g�ORM f@MPgLuD{ c uDhPQS`Nr+ORh�K'M V MYO�u�gRMsXNQSOUcN{}u 2 MYX%QW` 3 QSr@T'gRM LNy
�'y:3 QSr@T'gRMYO C7uQR]uD`NX�C 1 RpQS{W{STNO ILgRu�ILM
ILK'M IRgLuD`NOUQWIRQS[@`sjkgR[ V ; H � [@`N{ 2 c uDhPQS`Nr�IL[�ORQW`Nr@{SM�� OUQWILM uD`'X_gRMPr@QS[D` uD{ ;>= cNuDhYQW`NrN|BgRMYOUc MPhPIRQWf@MP{ 2 y
\]KNMmXNMYhPgRMYuDORMmQS`,KNMYuDgUIsjkTN`Nh ILQW[@`�|�gRM f@M u�{SMYX 1"2 ILKNM+XNQ V QW`NQSOUKNMYX,u�gRM u l QWIRKNQS` IRKNM+{S[ [@c�|�QWO
hY[D`NhY[@gUX uD`"I l Q ILKqILKNM XNMYhPgRM u�ORMYO QW`_X$6E��XGIGFIH�J CkORMYMP` QS`q\ u 1 {SM:LNy��(R jk[@g�ILK'MYORM OLu V M OUh�KNM V MYOPy
� ` 3 QWr@TNgUM L'y�� �q{S[ [@cNO jk[@g uD{S{Njk[DTNg z Q = c uDhYQW`Nr_OUh�KNM V MYOpuDgRM�XNQSOUcN{}u 2 MYX�|GQS`NXNQWh u�IRQS`Nr/IRK u�I uD{S{
K u f@Mq`NMYuDgR{ 2 ILK'MqORu V MqK'M V [GX 2 ` u V QWh�M�� MYh ILO�[@`iKNM uDg I�jkTN`NhPIRQS[@`Fy

2 �.���?�1� ��� +

w {SMYh ILgUQSh u�{NuDh ILQWf�u�IRQS[@` V uDc'O l MPgRM]r@MP`NMYgRu�ILMPXmjk[Dg uD{S{�ILMP`+c uDhYQW`Nr/ORh�K'M V MYOx[Dj 6 gR[DIR[GhP[@{ ~G|
uD`NXZIRKNgRMPM/[Dj�ILKNMPORM V u�cNO�uDgRM/X'QSORc'{}u 2 MPXnQW`<3 QSrDTNgRM LNy��4�@y \]KNMsXNQSOUcN{}u 2 MYXnuDhPIRQWf�u�IRQS[@` V uDc'O
ORK'[ l ILK'M_gRMPORTN{ ILO�[�j ILKNM OUh�KNM V MYO l K'MYgRM cNuDhYQW`Nr8[ hYhPTNgRgUMYX&u�I<IRKNM ;>= | � = uD`"IRMYgRQW[@g l uD{W{:|
uD`NX � = {}u�IRMYgRuD{ l uD{S{ y � `%uD{W{�ORh�K'M V MYOY| h u�c'ILTNgUM l uDO�ORT'hYhYMPORO jkTN{S{ 2 uDh�KNQSM f@MPX�y HbhPILQ f�u�ILQW[@`Z[Dj
`NMYuDgR{ 2 K uD{ j IRKNM�KNM u�gUI [GhPhYTNgUO l QWILK'QS`muDcNcNgU[S/'Q V uBILMY{ 2 F�� V Oxu�`NXmIRKNM�[@T'I l uDgRX�cNgR[Dc uDr"u�IRQS[@`
uDh ILQWf�u�IRMYO IRKNM,gRM V uDQW`NXNMYg8[Dj IRKNM,KNM u�gUIiQS`)uDc'cNgR[S/GQ V u�ILMP{ 2 � �@� V OZu�j IRMYg IRKNM,ORQS`'r@{SM�� ORQ ILM
c uDhPQS`Nr+O ILQ V TN{STNOPy
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uQR 1 R
3 QWr@TNgRM LNy
�B5P6 = {S[ [@cNO�jk[@gbuQR�OUQS`NrD{SM"� ORQ ILM ;>= c uDhPQS`NrN| uD`NX 1 R�gUMYr@QW[@` uD{ ;>= c u�hYQS`'rNy/vG[D{SQSX
{SQW`NMYO gRMYc'gRMYOUMY`"I u�ILgUQ}uD{ c uDhPQS`Nr/[D`N{ 2 y � ` 1 [�ILK h u�ORMYOxKNMYuDgUI jkT'`NhPIRQS[@` XNMPhYgUM uDOUMYX�|GuDO QS`'XNQShYu�ILMPX
1"2 u+XNQ V QS`NQWORKNQW`Nr_[�j>IRKNMs{S[ [@c � O]ORQ �PMDy

8 K uD`NrDMYO QW` V u /GQ V T V c'gRMYOUORTNgUM<r@MP`NMYgRu�ILQW[@` l MPgRMbuD{SOU[ QW`�fDMYO ILQSr@u�ILMPX�QW`m[DgRXNMPg IR[ O ILTNX 2
ILK'M_M�� MYh ILO/[DjAc uDhYQW`Nr8OUQWIRM_[@`�K'M uDg I<jkTN`Nh ILQW[@`�y<vGQ V QS{SuDgpIL[mILKNM u�` uD{ 2 OUQSO�TNORMPX QS` 6 gU[DIL[ hY[@{
�@| ILK'MZh�K uD`Nr@MiQW`-X$6E��X'IGFIH2J l uDO h u�{ShYT'{}u�IRMYX-XNTNgUQS`Nr�IRKNMZILgRuD`NORQ ILQW[@`
jkgR[ V u�IRgRQSuD{ c u�hYQS`'r
IL[�MY{WMYhPIRgR[ XNM8OU[Gh�d&c uDhPQS`Nr'y�3>QSr@TNgUM L'y�� ~icN{S[�ILOsILKNM8u fDMYgRuDr@M8h�KNuD`Nr@M QW`
X$6E��XGIGFIH�JZfDMYgROUTNO
ILK'M c [@ORQ ILQW[@`i[Dj>IRKNM �UKN[ [@c�MP{SMPhPILgU[GX'M � C uDO�XNM�0N`NMYX�QW`ZILKNMqcNgRM f QS[@TNO�h�K uDcGILMYg.R y z MYr@QW`N`NQS`'r
u�I<KN[G[Dc%MY{WMYh ILgR[ XNM �@| l K'MYgRM_c uDhYQW`Nr [ hYhPTNgRgUMYX�[@`�ILKNM ;>= | IRKNM_h�K u�`Nr@M QW`%X$6E��X'I F H2J l uDO
ILK'M {S[ l MPOUIqu�I �b�@�QM | QW`NXNQShYu�ILQW`Nr�IRKNM V [@OUI/X'QSORgUTNc'IRQS[@`�IR[ZKNM uDg I/jkTN`Nh ILQS[D`�y HpIsMP{SMPhPILgU[GX'M
LN| l QWILK cNuDhYQW`NrZu�IbILKNM OUMYc'IRT V |FILKNM_h�K uD`Nr@M_QS`�X$6E��XGIGFIH�JmK uDO<QS`NhPgRM u�ORMYX IR[ � �H:QM y/\]KNM
h�K uD`'r@M�QS`+X$6E��X'I F H2J<hP[@`"ILQW` T'MYX�IR[sQS`NhPgRM u�ORM�TN`"ILQW{ u/c MYuDd l uDOxgRM u�h�KNMYX8u�IxMY{WMYhPIRgR[ XNM!FG|"ILK'M
{}u�OUI � = cNuDhYQW`Nr�MP{SMPhPILgU[GX'MD| l KNMYgUMqIRKNMqh�K uD`Nr@M X$6E��X'I F H2J gRMYuDh�KNMPX u V u /GQ V T V [Dj � � ��MZy
= uD{WTNMYO]uBI�uD{S{ ORT 1 ORMPo T'MY`"I�c u�hYQS`'r ORQ ILMYO]hP[@`"ILQW` T'MYXZIL[ XNMPhYgUM uDOUM u�`NX ILKNM/O I�uDg I][Dj�ILK'M�KN[ [@c
l uDO�IRKNMY`ngRMYuDh�KNMPX�y
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3 QWr@TNgRM LNy?� �B5 6 = {S[ [@cNOxjk[@g uD{S{ z Q = hP[@`B0 r@T'gLu�IRQS[@`NO�5 uQR ORQW`Nr@{SM�� OUQWILM�| 1 R gUMYr@QW[@` uD{ |"h(R OUQS`NrD{SM"�
ORQ ILM ; = uD`NX%gRMYrDQS[@` u�{ � = |Fu�`NX�X R]gRMPr@QS[@`NuD{ ; = uD`NX�OUQS`NrD{SM"� ORQ ILM � = y H<{W{�jk[DTNgb{W[G[DcNO l MYgUM
ORQ V QW{}uDgP|NORT'r@r@MYO ILQW`Nr�IRK u�I/u�{S{ hY[D`B0 r@TNgRu�ILQW[@`NOb[Dj z Q = cNuDhYQW`Nr8K u�X�`NM u�gR{ 2 IRKNM_ORu V M_KNM V [��
X 2 ` u V QSh/M"�FMPhPIYy
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3 QWr@TNgRMUL'y����45 vGMY{WMYhPI�uDh ILQ fDuBILQS[D` V uDc'OijkgU[ V 6 gU[DIL[ hY[@{q~ |<KN[ [@c$c uDhPQS`NrN| l KNMYgUM�c u�hYQS`'r
[ hYhYT'gRgRMPX%uBI�IRKNMquQR ;>= | 1 R � = uD`"IRMYgRQW[@g l uD{S{ |NuD`NXnh(R � = {Su�ILMPgLuD{ l uD{W{:y
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3 QWr@TNgRM LNy?� ~�5 8 K uD`'r@MYO�QW`�X$6E��X'I F H2J+XNTNgUQS`Nr 6xgU[DIL[ hY[D{A~Gy�wx{WMYh ILgR[ XNMPO L�� �mOLu�I/[D`%ILKNM � =
uD`NXiILK'MqgUMYO Ib[D`iIRKNM ;>= y w {SMPhPILgU[GX'M L l uDO�[@`iILKNMsORMPc'ILT V y

2 �.���?�1� ��� ;

w {SMYh ILgUQSh u�{>u�hPILQ f�u�ILQW[@` V u�cNO l MYgUM uD{WOR[mr@MY`'MYgLuBILMYX�jk[@g�uD{S{�IRMY`%cNuDhYQW`Nr�OUh�KNM V MYO<[Dj 6 gR[ �
IL[ hY[D{F�'y HbhPIRQWf�u�ILQW[@` V uDcNO jk[@g IRKNgRMPM�[Dj ILK'MYORM/OUh�KNM V MYO�uDgUM<XNQWORcN{Su 2 MYXiQW` 3 QSrDTNgRM LNy?� �'|Nu�`NX
h u�c'ILTNgUM l uDO uDh�KNQWMPfDMYX!uBI 1 [DIRK,IRKNM ;>= MP{SMPhPILgU[GX'M�u�`NX&IRKNM+KN[ [@c�MP{SMPhPILgU[GX'MDy+H<h ILQWf�u�IRQS[@`
V uDcNO�gRM f@M u�{�IRK u�I�ILK'M M"�FMPhPIb[Dj IRKNMYOUM c u�hYQS`'r�OUh�KNM V MYObuDcNc M uDgUO�IR[ 1 MqumOUTNc MYgRc [@OUQWILQW[@`i[Dj
ILK'MqM"�FMPhPIROb[Dj ;>= � [@`N{ 2 c uDhPQS`Nr�C 6 gU[DIL[ hY[@{ � RpuD`NXnKN[ [@ciMY{SMPhPIRgR[ XNM/c uDhPQS`Nr�C 6 gU[DIL[ hY[@{ ~4R y

8 K uD`NrDMYOpQW`8X$6E��X'I F H2J l MYgRMsu�r"uDQS`mQS`"fDMYOUIRQSr"uBILMYX�IL[ M fDu�{ST u�IRM�IRKNM<M"�FMPhPIROp[Dj ;>= c u�hYQS`'r
l KNMP`.uD`�uDXNXNQ ILQS[D` uD{ cNuDhYQW`Nr�OUQWIRMn[�j<f�uDg 2 QW`Nr,{S[ h u�IRQS[@` l uDOmORQ V TN{WILuD`NMY[DTNOR{ 2 OUIRQ V T'{}u�IRMYX�y
\]KNM&XNQ�� MYgUMY`NhPM,QS`$X$6E��X'I F H2J l uDOih uD{WhYTN{Su�ILMPX)uDOic uDhYQW`Nr h�K uD`NrDMYX$jkgR[ V ;>= � c uDhPQS`Nr!IR[
c uDhPQS`Nr
u�I8IRKNM ;>= uD`NX$u�K'[G[@c�MY{SMPhPIRgR[ XNMDy 3 QSr@T'gRM LNy�� L
cN{W[DILO+ILKNM�u fDMYgRuDr@M�h�K u�`Nr@M�QW`
X$6E��X'I F H2Jqf@MYgUORTNO�ILK'M/c [@OUQWIRQS[@` [�j IRKNM/KN[ [@ciMY{WMYhPIRgR[ XNMD| l KNQSh�K l MYgRMsOUQWILTNu�ILMPX�uBIpILKNM/ORu V M
uD` uBIL[ V QShYuD{ {S[ h u�IRQS[@`'O<uDObQS`U6 gU[DIL[ hY[@{ ~GybHpI/KN[ [@c�MY{WMYh ILgR[ XNM �@| l Q ILK�Q ILO�u fDMYgLu�r@M h�K uD`'r@M
[Dj � ��M |�ILKNM�h�K uD`NrDMYOpQW`�X$6E��XGIGFIH�J 1 MYr@uD`�IR[_QS`'hYgRMYuDORMbuD`NX8c MYuDdDMPXZu�I I l [ {S[ h uD{ V u /GQ V uB5
KN[ [@c MY{WMYh ILgR[ XNM � uD`'X �'| l QWIRK,u fDMYgRuDr@M h�K uD`'r@MYOs[Dj ��� �'y �QM uD`NX8� �Gy F4MZy ab[ l MPfDMYgY|�ILK'M
f�uD{ST'MYOqXNQSX�`N[DI gRM V uDQW`�KNQWr@K 1 M I l MPMY`-ILKNMPORMmI l [%f�uD{WTNMYO ORQW`NhYM�u�I KN[G[Dc
MY{WMYh ILgR[ XNM FnILK'M
u f@MPgLuDr@Mqh�K uD`'r@MsQS`iX$6E��X'I F H2J gUM uDh�KNMPX�u `NMYuDg V QW`NQ V T V [�j � ��M y
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3 QWr@TNgRM7LNy?� �B5pvGMY{WMYh I�uDh ILQ fDuBILQS[D` V uDcNO�gUMYORT'{WILQW`Nr+jkgR[ V 6 gR[�IL[ hY[@{ �'| ORQ V TN{ I�uD`NMP[@TNO ;>= u�`NX
KN[ [@c
cNuDhYQW`NrNy�6 uDhPQS`Nr�[ hYhPTNgRgUMYX![D`
ILKNM ;>= |>uDO l MY{W{ uDO [@`
IRKNM uQR ;>= | 1 R � = uD`"ILMYgUQS[@g
l uD{S{ |NuD`NXnh(R � = {}uBILMYgRuD{ l uD{W{:y
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3 QWr@TNgRM LNy?�SL 5 8 KNuD`Nr@MPO�QS`�X$6E��X'IGFIH2J+QS` 6 gU[DIL[ hY[@{>�'ybab[ [@c%MP{SMPhPILgU[GX'M_{S[ h uBILQS[D`NO l MPgRM ILK'M
OLu V MsuDO�QW`�6 gU[DIL[ hY[@{ ~Gy
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vGTNhPhYMYOUOUjkTN{A'*!$#&%('*) +.-iu�`NX '*!$#&%('*%4- M"/Gc MPgRQ V MP`�IRO8XNM V [D`NOUIRgLu�IRMYX�IRK u�I�c uDhPQS`Nr l QWIRK�ILK'M
MYc'QSh u�gRXNQSuD{ MY{SMPhPIRgR[ XNM�OR[ h�dmO 2 OUIRM V l uDO]uDh�K'QSMPf�u 1 {SMDy �"!$#&%('*),+ -�f�uD{WQSX uBILQS[D`mM�/Gc MPgRQ V MY`"IROphY[@`V�
0 g V MPX
ILKNM8O 2 OUIRM V � O jkTN`'hPILQW[@` uD{WQWI 2 uD`'X
ILK uBI QWI OLu�IRQSO�0 MYX-XNMPORQWr@`-hYgUQWILMPgRQSu'| l K'QS{SM�'*!$#&%('*%4-
X u�ILu ORKN[ l MYX%IRK u�I�c uDhPQS`Nr+hYuDc'ILT'gRM l u�Obc [@OROUQ 1 {WMDy
H<Obr"u�ILK'MYgRMPX�jkgU[ V ILKNM 0 gRO I�u�`NQ V uD{�O ILTNX 2 |Fc u�hYQS`'rmIRKNgRMPORKN[@{WXNO�u�cNc MYuDg�IL[ 1 M TN`NQWjk[Dg V

uDhPgR[@OUO IRKNMbK'M uDg I y \]KNQWO 0N`NXNQS`'r Q V cN{WQSMPX ILK u�IxIRKNMbORu V M<u V [@TN`"I [DjFhYTNgUgRMY`"I � [ l O IRKNgR[@T'r@K
M u�h�K MP{SMPhPILgU[GX'M 1 MYQS`'r�OUIRQ V TN{Su�ILMPX�| uDOUORT V QS`'r%ILKNM8OLu V M8Q V c MYX u�`NhYMZuBI MPfDMYg 2 MY{WMYh ILgR[ XNM��
ILQWOROUTNMiQS`"ILMPgUj7uDhPMDy!\]KNMnu f@MPgLuDrDMiIRKNgRMPORKN[D{SX h uD{WhYTN{Su�ILMPX!jkgR[ V KNQSO M�/'c MYgUQ V MY`"I+QSO+u�cNcNgR[S/GQ?�
V u�ILMP{ 2 MYo�T uD{ IR[�f@[@{ I�uDrDM {SM f@MY{WO TNORMPX�QW`-hY{WQS`NQWh uD{ c uDhPM V uDdDMPgROY| l KNQWh�K QWO uDcNc'gR[S/GQ V u�ILMP{ 2
� f@[D{WI y 6>[ [@g hP[@`"I�uDh ILO 1 MPI l MYMY` ILK'MZOR[ h�d!MY{WMYhPIRgR[ XNMYO+u�`NX-KNM u�gUI l MYgRMZIRKNMZ{SQWdDMY{ 2 h uDTNOUM
jk[@gsILKNQWO X'QSORhPgRMPc uD`Nh 2 QW`�IRKNgRMPORKN[@{WXNO uDO l MY{W{ u�O ILK'M�O V uD{W{ ORQ��YMYO [DjpIRKNM8MP{SMYh ILgU[GXNMPOYyi\]KNQWO
QSO�QS`�hY[@`"IRgLuDO I�IL[�hY{SQW`NQShYuD{ c uDhPM V uDdDMPgRO l K'QSh�K�T'IRQS{WQ �YMs{WM uDXNO�ILK uBI/uDgUM [Dj IRMY`�OUM l ` QW`�IR[8ILK'M
V_2 [GhYuDgRXNQWT V u�`NX V u /GQ V Q �PMbIRKNMshY[@`"I�u�hPI l QWIRKiIRQSOUORTNM�| IRK�TNO�uDh�KNQSM f QS`Nr 1 MPIRIRMYg�hY[D`�ILuDhPIYy
ebOUQS`Nr�[�ILKNMPg_X u�ILu�r"uBILKNMPgRMYX!jkgU[ V ILK'M OLu V M8M�/Gc MPgRQ V MY`"IY|AORQ V TN{WILuD`NMP[@TNOqc uDhYQW`Nr�u�`NX

gRMPhY[@gUXNQS`'rZ[DjxMYcNQWh uDgUXNQ}u�{>OUQSr@` u�{SO l Q ILK�IRKNM MY{WMYhPIRgR[ XNM OU[Gh�d�QSO�hP{SM u�gR{ 2 c [@OROUQ 1 {WMD|FuDO/XNM V [@`��
OUIRgLu�IRMYXqQS`73 QWr@TNgUM LNy ~Gy a�[ l M f@MYg>MPfDMY`sILKN[@T'r@K O ILQ V TN{}uBILQS[D`<K uDO [ hYhPTNgRgUMYX�|DuDO ORMPMY` QS`73 QWr@TNgRM
LNy ~ C u�R |�IRKNM cNuDhYQW`Nr<OUcNQSd�MpuDg ILQWj7u�hPI l uDOUKNMYO [@T'I IRKNM MP`"ILQSgUM fDMY`"ILgUQShYT'{}uDg>XNMYc [@{}u�gRQ �Yu�ILQW[@`sORQWr@` uD{
ORQW`NhYMsILK'M_uDg ILQ j7uDhPI � O V uDr@`NQ ILTNX'MqQWO�uDcNcNgU[(/GQ V u�IRMY{ 2 ILMP`�IRQ V MYOpILKNu�I<[�j ILK'M XNMPc [D{}uDgUQ � uBILQS[D`�y
vGQW`NhYMiILKNQWO�c'gRMPfDMY`"ILMPX)uDhPIRQWf�u�ILQW[@`-ILQ V MPO+jkgU[ V 1 MYQS`'r
XNM ILMYg V QW`NMYX�u�I�c uDhYQW`Nr&MY{SMPhPIRgR[ XNMYOP|
X u�ILu_jkgR[ V ILK'MYORMsMP{SMYh ILgU[GXNMPO l MYgRMs`N[�I]TNORMPX�QW` X u�ILu uD` uD{ 2 ORQSOPy H<OpjkTNg ILKNMPgpMPf QWXNMY`"I�QS`<3>QSr��

L �



TNgUMYO7LNy ~ C 1 R �@C7X$R |�ILK'M c uDhYQW`NrnuDgUIRQWj7uDh ILO/uBIquD{S{>`N[@`�� c uDhYQW`NrZMY{WMYh ILgR[ XNMPO l MPgRMmO V uD{S{>MY`N[@T'r@K
QS` V uDr@`NQ ILTNX'M gRMP{}u�IRQWf@M IR[nIRKNM f@MP`�IRgRQWhYTN{SuDgsXNMYc [@{}u�gRQ �Yu�ILQW[@`�| MPf@MP`�IRKNM�MP{SMPhPILgU[GX'M+uDX��RuDhPMY`"I
IL[ IRKNM/c uDhPQS`Nr MP{SMPhPILgU[GX'MDy ��MPIRMYg V QS`'QS`Nr_uDhPIRQWf�u�ILQW[@`�IRQ V MYO IRK�TNO l uDO]c [@OUORQ 1 {SM/u�I�`'M uDgU{ 2 uD{S{
MY{WMYh ILgR[ XNMPOYy

� ��� � 
�� � �
� �
��� � � ��� � !�" � � � !
� � ����� � � ��� � � ���$��!
�

�"!$#&%('*%4- M"/Gc MYgRQ V MP`"ILO uD{SOU[qgUMPfDM uD{WMYX8hP{SMYuDgxXNQ�� MYgUMY`NhPMYO QS`+KNM u�gUI jkTN`NhPIRQS[@`+QW`�gUMYORc [@`NOUM�IR[
XNQ?�FMPgRMY`"I<c uDhYQW`Nr8OUh�KNM V MYOPy�H<O<uD`"ILQWhYQScNu�ILMPX�ILK'M ILK'gRMYM_cNgR[DIR[GhP[@{SO�[DjAc uDhYQW`Nr OUh�KNM V MYO�MYuDh�K
2 QSMP{SXNMPX V uDgUdDMYX,XNMPhYgUM uDOUMYO_QW` h uDgUXNQ}u�h_jkTN`Nh ILQS[D`�| ORQW`NhYMmuD{W{T'*!$#&%('*%4- M"/Gc MYgRQ V MP`"ILO/QS`"fD[@{WfDMYX
KNMYuD{WIRK 2 KNM uDg ILOPy
� ` 6 gU[DIL[ hY[@{I�sORQ V QS{SuDg c u�IRIRMYgU`NO�[Dj MY{SMPhPIRgRQShYuD{�u�hPILQ f�u�ILQW[@` l MYgRMq[ 1 OUMYg f@MYX�[ f@MYg]IRKNM�f@MP`��

ILgUQShPTN{}uDgbMYcNQWh uDgUXNQST V TN`'XNMYgsORQW`Nr@{WM"� OUQWIRM � = uD`'X ;>= c u�hYQS`'rN|�M"/GhPMYc'Isjk[@g/uZgUMPf@MPgRORuD{ [Dj XNQ?�
gRMPhPIRQS[@`�yAwx{WMYh ILgRQWh uD{ uDh ILQWf�u�IRQS[@` V uDcNO X'M V [@`NOUIRgLu�IRM�u_O V [ [DIRK8cNgU[@c uDr"uBILQS[D`mjkgU[ V M uDgU{ 2 � IR[
{}uBILM"� uDhPIRQWf�u�IRMYX gUMYr@QW[@`NOY| l Q ILK ILK'M V u��U[DgRQWI 2 [Dj ILKNM�c u�hYMYX+f@MP`"ILgRQWhY{WM 1 MPQS`NrsuDh ILQ fDuBILMYX l Q ILKNQW`
�@� V Oxu�j IRMYgxOUIRQ V TN{Su�ILQW[@`�y>vGQW`Nr@{SM�� OUQWILM 1 QWfDMY`"ILgUQShYT'{}uDg C z Q = R c uDhYQW`Nr l u�O IRKNM�[@`N{ 2 ORQS`'r@{SM�� ORQ ILM
hY[D`B0 r@TNgRu�ILQW[@` l KNMYgUMqIRKNM V u��U[@gRQ I 2 [Dj ILK'MqMPcNQShYuDgRX'Q}uD{ ORTNg j7uDhYM l u�Obu�hPILQ f�u�ILMPXnOU[G[D`NMYg]ILKNuD`
� �@� V OPy
z 2 [ 1 OUMYg fGQW`Nr h�K uD`NrDMYOnQS`$X$6E��X'I F H2J |bILK'QSOZcNgU[DIL[ hY[@{/K'MY{Sc MYX IR[�gUMPf@MYuD{/ILKNM f�uDgUQS[@TNO

u V [@TN`"ILO>[Dj V MYh�K u�`NQShYuD{�XNQSOUO 2 `Nh�KNgU[@` 2 ILKNu�I l uDO hPgRMYu�ILMPX+u�I X'Q�� MYgRMP`"IAc uDhPQS`NrbORQ ILMYOPy 6>uDhYQW`Nr
u�I ILKNM ;>= QW`�IRgR[ XNTNhPMYX IRKNM V [@O I V MYh�KNuD`NQShYuD{�XNQSOUO 2 `Nh�KNgU[@` 2 |�uD`'X uD` 2 c uDhPQS`NrbhY[@`B0Nr@TNgLuBILQS[D`
ILKNu�IqQS`"f@[@{ f@MPX
OUIRQ V T'{}u�IRQS`Nr IRKNM ;>= C7Q y M�y ;>= � [@`N{ 2 uD`NX z Q = c uDhPQS`NrQR<M"/GKNQ 1 QWILMPX!ui{}uDgUr@MYg
XNMPhYgRMYuDORMZQW`
X$6E��XGIGFIH�JZIRK uD`!hP[@`B0 r@T'gLu�IRQS[@`NOqILK uBI_c u�hYMYX uBI_ILK'M�� = � [@`N{ 2 [@g uDc M"/ y�\]KNM
MY{WMYh ILgRQWh uD{ uD`'X8KNM V [ X 2 ` u V QSh�M�� MYh ILOp[Dj�ORQS`'r@{SM�� c [@QS`"Ixc uDhPQS`Nrqf@MPgRORT'OpgRMPr@QS[@`NuD{ c uDhYQW`Nr l MYgUM
uD{WOR[�u�` uD{ 2 �PMYX!TNOUQS`Nr�ILKNM gUMYOUTN{WIRO_[Dj]IRKNQSO cNgR[DIR[GhP[@{:yiHb{WILK'[@TNr@K!gUMYr@QW[@` uD{xc u�hYQS`'r%ORh�K'M V MYO
l MYgRMnu 1 {SM IL[,OUcNgRMYuDX�MP{SMPhPILgUQShYuD{puDh ILQ fGQ I 2 uDhPgR[@OUO ILKNMZKNMYuDgUI j7u�OUILMPg ILK uD`-IRKNMYQWg ORQS`'r@{SM�� ORQ ILM
f@MPgROUQS[@`NOP| ILKNM 2 [ hYhYT'gRgRMPX l QWILK QW`NhYgUM uDOUMYX,XNQWORO 2 `Nh�K'gR[@` 2 ymv�ILTNX 2 QW`NriuDhPIRQWf�u�IRQS[@` V uDc'OY|�ILK'M
gRMYuDOR[D`�jk[@g<ILK'QSO 1 MYKNu f QW[@g�hY[DTN{SX 1 M u�IUILgRQ 1 T'IRMYX%IR[ V [@gUM IRQSOROUTNM 1 MYQS`'r [@T'I/[�jxcNK uDOUM jkgR[ V
ILK'M�OUTNgRgU[@TN`NX'QS`Nr/ILQWOROUTNM�XNTNgRQW`Nrqu/gRMYrDQS[@` u�{'OUIRQ V T'{}u�IRQS[@` [�j IRKNM�KNM uDg I y � j V [@gRM][Dj ILK'M�K'M uDg I
QSO ORQ V TN{ I�uD`NMP[@TNOU{ 2 OUIRQ V T'{}u�IRMYX8MYuDgR{ 2 | V [DgRM V_2 [ h uDgUXNQST V l QW{S{ uDXGfDu�`NhYM<IR[@r@M ILKNMPg QS`V� cNK u�ORMD|
ILK�TNO 1 MPhY[ V QS`Nr&ORT'ORhYMPc'ILQ 1 {SM�IL[
{Su�ILM�� O 2 O IL[@{WQShiOUIRgRM ILh�K l KNMY`.IRKNM%{Su�ILMPg8u�hPILQ f�u�ILMPX V TNOUhY{WM

L�~



0 ` u�{S{ 2 hY[@`"ILgRuDhPIROYy \]KNM<M uDgU{ 2 � O 2 O IL[@{WQSh�uDh ILQWf�u�IRQS[@`'O OUILgUMPIRh�K ILKNM�[@cNc [@ORQ ILM�ORQWXNMb[�j�ILKNMbKNM u�gUI |
gRMPXNTNhPQS`NrmQWIRO�u 1 QS{WQWI 2 IL[+r@MP`NMYgRu�ILMqcNgUMYOROUTNgRM�y
; MPr@QS[D` uD{ c uDhPQS`NrmhY[D`NORQWOUILMP`"IL{ 2 X'MYhYgUM uDOUMYX KNMYuDgUI�jkTN`Nh ILQW[@` V [@gUMqIRK uD`iILKNMPQSg�ORQS`'r@{SM�� ORQ ILM

hY[DTN`"ILMYgUc uDg ILOY|'M"/GhYMPc'I�QS`8IRKNM z Q = hP[@`B0 r@T'gLu�IRQS[@`NOPy � `iuD{W{ z Q = c u�hYQS`'r_ORh�K'M V MYO]ILKNM<M�� MYhPIRO
[@` KNMYuDgUI jkTN`'hPILQW[@`�|xuDO+u�ORORMPOROUMYX 1"2 h�KNuD`Nr@MPOmQW`-X$6E��X'I F H2J�u�`NX cNgRMPORORT'gRM"�:f@[@{WT V Mn{W[G[DcNOY|
l MYgRM `'M uDgU{ 2 MYo�TNQWf�uD{WMY`"I y/\]K'MYORM jk[DTNg�c uDhPQS`Nr8ORh�KNM V MPOsuD{S{ 2 QSMY{WXNMYX 1 [DIRK ORQ V QW{}uDg]XNgU[@cNO/QW`
X$6E��X'I F H2J/u�`NX 6 = {W[G[@c'O l QWIRK�XNQ V QW`NQSOUKNMYX uDgRMYuDOY|�gRMPr"uDgUXN{SMPOROx[Dj l KNMPIRKNMYgxc uDhPQS`Nrs[ hYhPTNgRgUMYX
u�Isu OUQS`NrD{SM"� ORQ ILM_[Dg/u�Iqu gRMPr@QS[D`�ys\]KNQSO/[ 1 ORMYg f�u�ILQW[@` l u�OqhP[@`"ILgRuDg 2 IL[ ILK'M ILgRMP`NX,[ 1 OUMYgUfDMYX
QS`+[DIRKNMYgxc u�hYQS`'rqhP[@`B0 rDTNgLu�IRQS[@`'O l KNMYgUMbgUMYr@QW[@` uD{NcNuDhYQW`NrsQS`NXNT'hYMYX V [@gRM]XNQWORO 2 `'h�KNgR[@` 2 ILKNuD`
ILK'MYQSg>ORQW`Nr@{SM�� OUQWILM�y>\]K'MYORM]XNu�I�u�OUTNr@r@MPOUIAIRK u�IAIRKNM V uDr@`NQ ILTNXNM [Dj XNQWORO 2 `Nh�K'gR[@` 2 QWO {SMPORO XNT'gRQS`'r
c uDhPQS`Nr+Q j IRKNMYgUMsQSO�OUIRQ V TN{Su�ILQW[@`�|�MYQ ILKNMPg�ORQS`'r@{SM�� c [@QS`"Ip[Dg]gRMYrDQS[@` u�{:| [@`nIRKNMs[@cNc [@ORQ ILM l uD{S{ y � j
ILKNu�I l uD{S{>r@MPIRO/OUILQ V TN{Su�ILMPX%ILKNM c'gRM"� OUIRgRMPIRh�K,M�� MYhPIsQWO�[4� ORM I |�uD`NX K'M V [GX 2 ` u V QWh jkTN`Nh ILQW[@`
uDcNc M u�gRO]IL[ 1 M V [@gUM/Q V c MPgUf QS[@T'O IL[ ILK'MqM"�FMPhPIROb[Dj>gRMPr@QS[D` uD{�c u�hYQS`'rNy
ab[ l MPf@MPgY| XNMYOUcNQWIRM8ILK'M V [@gRM�O 2 `Nh�KNgU[@`N[@TNO OUcNgRMYuDX [Dj]MP{SMYh ILgUQSh u�{ uDh ILQ fDuBILQS[D`�|>Q I_QWO_Q V �

c [@gUILuD`"I_IL[�gRM V M V 1 MPg IRK u�I u�XNMYhPgRM u�ORM QW`
jkTN`Nh ILQS[D`
OUIRQS{W{ [ hYhPTNgRgUMYX l Q ILK z Q = c uDhYQW`Nr�QW`
`N[@g V u�{'KNMYuDgUIROxfDMYgUORTNO `N[@g V uD{'u�ILgUQ}uD{Gc uDhPQS`NrNy 6 uDg Ix[Dj ILKNQWO cNKNMY`'[ V MP`N[@`mh uD` 1 M]M"/GcN{SuDQS`NMPX
1"2 uZ{S[DORO�QW` cNgRMP{S["uDX � XNTNM IL[ IRKNM ORK'[@gUIsH = XNMY{Su 2 TNOUMYX,IL[Zc u�hYM � IRK u�IshY[D`�IRgRQ 1 T'ILMPX
IL[ IRKNMsXNgR[@cnQS`iX$6E��XGIGFIH�J�| l KNQWh�K�QWO]{S["u�XnX'MYc MY`NXNMP`"I y \]K'QSO�M"/GcN{SuD` u�IRQS[@`ZhYuD`%u�hYhY[DTN`"I�jk[Dg
ILK'MqX'MYhYgUM uDOUMYObQS`iX$6E��X'I F H2J_[ 1 ORMPgUf@MPX�QS`ZIRKNMs[DILKNMPg]c uDhPQS`Nr V [GXNMPO�uDO l MP{S{ y
6 gR[DIR[GhP[@{�~qXNM V [@`NO ILgLuBILMYX IRK u�I c uDhYQW`Nr_OUQWIRM<{S[ h uBILQS[D`�XNQWX QS` � TNMY`'hYM<IRKNM/u V [@TN`"I [Dj�QS`��

XNTNhPMYX V MPh�K uD`NQWh uD{ XNQWORO 2 `'h�KNgR[@` 2 y HpI KN[ [@cmMY{SMPhPIRgR[ XNM�c uDhYQW`NrsORQ ILMYO [@`+ILKNM ;>= C7MY{WMYh ILgR[ XNMPO
�@|�~ | �'|?� �QR |FKNM V [GX 2 `Nu V QWh jkTN`'hPILQW[@`�XNMPhYgUM uDOUMYX�IRKNM V [@OUIY| 1"2 uDO V TNh�K&uDO/�@�QM u�I/OU[ V M
MY{WMYh ILgR[ XNMPOYyE6 uDhPQS`Nr [D` ILKNM � = CkMY{WMYhPIRgR[ XNMYO L
�DF�R |'uD{WIRKN[@TNrDK OUIRQS{S{ XNM ILgRQ V MP`"I�uD{ jk[@g ILK'M/`N[@g��
V uD{NKNMYuDgUIY|"gRMYX'TNhYMPX X$6E��X'I F H2J 1"2 u/{SMPOROUMYg u V [@TN`"I y>H<O uD{S{ fDu�{STNMPO [Dj�h�K u�`Nr@M�QS`+X$6E��X'I F H2J
l MYgRM `'MYr"u�IRQWfDMD|�ILK'M c MYuDdifDu�{STNM QW`NXNQWh u�IRMYObIRKNM ORQ ILM uBI l KNQWh�K V QS`'Q V uD{ XNQSOUO 2 `Nh�KNgU[@` 2�l uDO
QS`'XNTNhYMPX�y
\]KNM�{W[GhYu�ILQW[@`�[�j/ILKNMPORM�MP{SMYh ILgU[GXNMPO h u�` 1 M�M uDOUQS{ 2 X'MPILMPg V QS`NMPX�d�`N[ l QS`'r!ILKNM�cNgRMPhYQSOUM

[@gUQSMY`"ILu�ILQW[@`
[Dj]IRKNM OU[Gh�d�[@`
ILK'M KNM u�gUI y HbcNcNgU[(/GQ V u�IRMY{ 2 ��:��_ORMPc uDgRu�ILMPO M uDh�K-[Dj]IRKNM ILMP`
MY{WMYh ILgR[ XNMPO l KNMP`_c [@ORQ ILQW[@`NMYXquDgU[@TN`NXsILK'M V QSX'{SQS`'MA[Dj ILKNMxf@MP`�IRgRQWhYTN{SuDg�ORTNg j7uDhYM�y \]KNM {S[ h u�IRQS[@`
[DjpIRKNM c M uDd,[Dj ILKNM�r@gLuDc'K!QS`�3 QSr@T'gRM LNy�� ~nQSOsILK�TNO uDcNcNgU[(/GQ V u�IRMY{ 2 � ��� � {SMPj I l uDgUX![Dj]ILK'M
� H � |NhP[@gRgUMYOUc [@`'XNQS`Nr+IL[ IRKNM V QWXZ{}u�IRMYgLu�{ l uD{S{ yA\]KNMYOUM_gUMYORT'{WILO V u 2 Q V cN{ 2 IRK u�I]ILK'MqK'M uDg I

L"�



QSO�`N[DI<O 2 VmV M ILgRQWh l Q ILK�gUMYOUc MPhPI�IR[�ILK'M XNQSOUO 2 `Nh�KNgU[@` 2 IRK u�IbgRMYOUTN{WIRO<jkgR[ V uDhPIRQWf�u�ILQW[@`ijkgR[ V
u_c [@QS`"I OR[@TNgUhYM�y \]K'M/{}u�IRMYgLu�{ l uD{W{FuDc'c MYuDgRO IR[ 1 M<u 1 M IRIRMYgpcN{SuDhYM�IL[ O ILQ V TN{}uBILMD| ORT'r@r@MYO ILQW`Nr
ILKNu�I�umgUQSr@K"I 1 TN`NXN{WM"� 1 gLuD`Nh�K 1 {S[ h�dUC ; z zpz R QSO�{WMYORO]X'MPILgUQ V MY`"I�u�{FILK u�` � zpzpz y
\]KNM gRMPORTN{ ILO�[�jE6xgU[DIL[ hY[D{ � u�XNXNgRMPOROUMYX,ILKNM QWOROUTNM [Djxc u�hYQS`'r8ORQ ILM QW`%ILK'M_ORM IRIRQS`NrZ[DjxX'QSO��

O 2 `Nh�K'gR[@` 2 y 6>uDhYQW`Nriu�I/ILK'M ; = l uDO/h�KN[DORMY`�QS` MYuDh�K,[Dj IRKNM ILMP`,c uDhYQW`NrZORh�K'M V MYOqORQS`'hYM QWI
l uDOxXNMPIRMYg V QS`'MYX ILK uBI ; = cNuDhYQW`Nr/QS`NX'TNhYMPXmIRKNM V [DOUIxXNQWORO 2 `Nh�K'gR[@` 2 y 6>uDhYQW`Nrqu�IxM u�h�K�[Dj ILK'M
KN[ [@cZMY{WMYh ILgR[ XNMPOY| l QWIRKZhY[@`"IRQS`�TNMYX ;>= c uDhPQS`Nr'| l u�OpILKNMP`�QW`�IRgR[ XNTNhPMYXZIL[ XNM ILMPg V QS`NM l K'QSh�K
ORQ ILM/hP[@TN{SXZK'MY{Sci[4� ORM I]ILKNM/X'QSORO 2 `Nh�KNgR[D` 2 y \]KNM�I l [�� K T V c MYXnc u�IUILMYgU`i[Dj h�K uD`Nr@MPO�ORTNr@rDMYOUI��
QS`'r�IRK u�I>`N[DI uD{S{"OUQWILMPO [@`qILKNM � = CkMY{WMYhPIRgR[ XNMYO L�����R l QW{S{"hP[@`NORQWOUIRMY`"IL{ 2 K'MY{Sc_ubXNQWORO 2 `'h�KNgR[@`'[@TNO
KNMYuDgUI�gRMPhY[ f@MPgYy ; uBILKNMPgpILKNMPgRMsM"/GQSO ILObu ` uDgRgU[ l {S[ h uBILQS[D`Zu�I l KNQWh�K�c u�hYQS`'r l QS{S{ l [@gUORMP`�ILK'M
KNMYuDgUI � O/jkTN`Nh ILQW[@`,uD`NX&hYgUM u�IRM MPf@MP`
{WMYORO�jk[DgRhYM jkTN{ cNgUMYOROUTNgRMmr@MP`NMYgRu�ILQW[@`�yA� `"IRMYgRMPOUIRQS`Nr@{ 2 | ILK'M
{S[ h uBILQS[D` l K'MYgRM�ILKNQWO XNgU[@c
QW`�jkTN`'hPILQW[@`&[GhPhYTNgUOY|AKN[ [@c�MY{SMPhPIRgR[ XNM FG| QSOsILK'M8OLu V Mm{S[ h u�IRQS[@`
QS`96 gU[DIL[ hY[@{A~ u�I l KNQWh�K ILKNM c M u�d%[ hYhYT'gRgRMPX�y_\]K'MYORM+X uBI�u hY[DTN{SX OUTNr@r@MPOUI/ILKNu�Isc uDhPQS`NrZuBI
ILK'QSOp{W[GhYu�ILQW[@`8[@`ZIRKNM�f@MP`�IRgRQWhYTN{SuDgpORT'gUj7uDhPMqKNuDO V QW`NQ V uD{ M"�FMPhPILOP|Njk[@g]QWI `NMYQ ILKNMPg]KNMY{WcNO][4� ORM I
u%XNQWORO 2 `'h�KNgR[@`'[@TNO KNMYuDgUI_`N[@gqXN[GMPO QWIqQW`NXNTNhPM V TNh�K!X'QSORO 2 `Nh�KNgR[D` 2 yU� V c'{SQShYu�ILQW[@`NO/[Dj ILKNQWO
[ 1 OUMYg fDuBILQS[D` hY[@TN{WX V M uD` IRK u�IAIRKNM � = {SMYuDX_jk[@gAu z Q = O 2 OUIRM V OUKN[@TN{WX `N[DI 1 MpcN{SuDhYMPX QS` ILK'M
V QSXi{}u�IRMYgRuD{ l u�{S{:|Njk[Dg�IRKNMYgUM l [@TN{WX 1 M `'[�M"�FMPhPI y]H XNQSuDr@gLu V�V u�ILQWh<gUMYcNgUMYORMP`"I�u�IRQS[@`�[DjAILK'M
KNMYuDgUIY|NKNQSrDKN{SQWr@K"ILQS`'rqIRKNQSO �U`'[@`�� gUMYOUc [@`'XNMYg�� gRMYrDQS[@`ZQWOpORKN[ l `nQS`<3 QWr@TNgUM �Gy?�@y 3 TNgUIRKNMYg V [DgRMD|
ORQW`NhYM ILKNM M�� MYhPIRO/hYgUM u�IRMYX 1"2 ;>= c uDhYQW`Nr u�gRM OUQ V QS{}u�g IL[8IRKN[@OUM [Dj u8KNMYuDgUI l QWIRK � zpzpz | u
V [@gRM]gUQSr@[@gU[@TNO M�/Nu V QW` u�ILQW[@` [Dj ILKNQWOxcNgR[DIR[GhP[@{NhP[@TN{SXmcNgU[ f QWXNM]jkTNgUIRKNMYgxQS`'ORQSrDK�IxQW`"IL[sM�� MYh ILQWfDM
c uDhPQS`Nr+XNMP{SQ f@MYg 2 y

� ��� � ��� � � ��� �$��!
� ��� � 
�� ��� �	� � �

��MYOUcNQWIRM ILKNMZT'IRQS{WQWI 2 [Dj�ILKNMZMP{SMPhPILgU[GX'MZOR[ h�d
c uDhPQS`Nr O 2 OUILM V |xILK'MYgRM l MYgUMnOUMPfDMYgLu�{]{SQ V �
QWILu�ILQW[@`NOmQS`NK'MYgRMP`"IiQS`�IRKNM O 2 OUIRM V u�`NX$uD{SOU[!XNQWOLuDX'f�uD`"ILuDr@MYOZQW`�ILK'M l u 2 u�`NQ V uD{�OUIRTNXNQSMPO
l MYgRM%hY[@`NX'TNhPIRMYX�y \]K'M�`�T V 1 MYg8[�j/MY{WMYhPIRgR[ XNMYO8[@`�ILK'M%OR[ h�d ILK u�Imj7uDQW{SMYX IL[ V uDd�M%hP{S[@OUM
hY[D`�ILuDhPI l QWIRK&IRKNMmORTNg j7uDhYMm[Dj IRKNMmKNM uDg I |>u�`�T V 1 MYg l KNQWh�K
XNMPc MP`NXNMPX-[@`&IRKNMmORQ �PM�[�j ILK'M
KNMYuDgUIY|FgRMPORTN{ ILMPX QS`%OU[ V M f�uDgRQSu 1 QW{SQWI 2 QS`�X u�I�u 1 M I l MPMY`&uD`NQ V uD{ O ILTNX'QSMYO<QS`�IRMYg V Ob[Djx`N[@QWORMDy
3 TNgUIRKNMYg]f�uDgUQ}u 1 QW{SQ I 2 uDgR[@OUM/jkgR[ V ILKNMsXNQ 	�hPTN{WI 2 QS`icN{}u�hYQS`'r ILKNMsOR[ h�dZhY[D`NORQWOUILMP`"IL{ 2 QS`nu cNgRM��
XNM ILMYg V QW`NMYX�[@gRQWMY`"I�uBILQS[D`�[@`�ILKNMbKNM uDg I | ORQW`NhYM�ILKNM�cNuDhYQW`Nr MP{SMPhPILgU[GX'MYO V QSr@K"I `N[DI K u f@M 1 MPMY`

L�L
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3 QWr@TNgRM � y���5 ��Q}u�r@gLu VmV u�ILQWh*gUMYcNgUMYORMP`"I�u�IRQS[@` [Dj
IRKNM K'M uDg I |
K'QSr@KN{WQSr@K"IRQS`Nr�IRKNM��U`N[@`��
gRMPORc [@`NXNMPg �!gUMYr@QW[@`�y a�[G[Dc�MY{WMYh ILgR[ XNM F l uDO8OUQWIRT u�ILMPX.uDc'cNgR[S/GQ V u�ILMP{ 2 � ������{WMPj I l uDgRX�[Dj
ILK'M � H � | u�I]ILK'M V QSXi{Su�ILMPgLuD{ l uD{W{:y

u�I�IRKNM cNgUMYhPQSORM {W[GhYu�ILQW[@`�jk[Dg l KNMYgUM ILKNM 2%l MYgUMmQW`"ILMY`'XNMYX�yq\]KNQWO�cNgR[ 1 {SM V | KN[ l M f@MYgP|�hY[@TN{WX
1 MbhP[@gRgUMYhPIRMYX l Q ILKmc [@O I � cNgR[ hYMPORORQW`NrNy��$Q ILKmh uDgUMPjkTN{ u�IRIRMY`"ILQW[@`+IL[_MP`NORT'gRQS`'r_ORT'hYhYMPORO jkTN{�MY{WMYh��
ILgU[GX'MqhP[@`"I�uDh ILObuD`NXnhY[@`'ORQSO ILMP`�IbOR[ h�dZcN{SuDhYM V MP`�IY| `N[@QSOUM/hY[@T'{SX 1 MsgRMPXNTNhPMYX�| uD` uD{ 2 ORQSO V [@gRM
uDT'IR[ V u�ILMPX�| uD`NXnX u�ILu ORMPIRO�uDhYgU[@ORO�XNQ�� MYgUMY`"IbuD`NQ V uD{WO 1 MPIUILMYg�hP[@gRgUMY{}uBILMYXFy
\]KNM �NM"/GQ 1 QW{SQ I 2 [DjAIRKNMqOR[ h�dncNuDhYQW`Nr8O 2 O ILM V hP[@TN{SX�uD{WOR[ 1 MqMY`NKNuD`NhYMPX�|�u�{S{S[ l QW`Nr jk[@g�uD`

QS`'hYgRMYuDORMPX
f�uDgRQWMPI 2 [Dj]O ILTNX'QSMYOqIL[ 1 M�hY[@`NX'TNhPIRMYX�y�w {SMYh ILgU[GXNMPO_hP[@TN{SX 1 M V u�XNMmIR[%c u�hYM uBI
XNQ?�FMPgRMY`"I+f@[D{WI�u�r@MYO IRK uD` M uDh�K�[DILKNMPgY| c MPg V QWIUILQS`'r�OUIRTNXNQSMPO+QS` l KNQSh�K XNQ?�FMPgRMY`"ImgRMPr@QS[D`NO [Dj
ILK'M KNM u�gUI�hP[@TN{WX 1 M c uDhPMYX l QWIRK%XNQ?�FMPgRMP`�I<f@[@{ I�uDr@Mq{SM f@MP{SOYyb\]KNQSObQ V cNgR[ fDM V MY`"I�hP[@TN{SX�uD{SOU[
uDQWX�QS`,uD`'Q V uD{>O ILTNX'QSMYO/QW` l KNQSh�K IRKNM c uDhPQS`Nr8IRKNgRMPORKN[D{SXNOsuDhPgR[@OUO/ILKNM OUTNgUj7uDhPM [DjxILKNM K'M uDg I
l MYgRMm`N[DIsT'`NQWjk[@g V yq\]KNM+c uDhPQS`NriOUh�KNM V MYOqTNORMPX�QW`,[@TNg/M"/Gc MYgUQ V MY`"ILOP| K'[ l MPfDMYgP| l MYgRM+`N[�I
hY[D`NOUIRgLuDQW`NMYX 1"2 ILKNQWO_{SQ V Q I�u�IRQS[@` OUQS`NhPM QWI l uDO jk[@TN`NX�ILK u�I ILKNM8c uDhYQW`Nr%IRKNgRMPORKN[@{WXNO uDhPgR[@OUO
ILK'M�ORTNg j7uDhYM<[Dj�u_`N[Dg V uD{ KNM uDg IpXNQWX `N[DI f�uDg 2mV TNh�KFy:3>QS` uD{W{ 2 |@ILKNMbc uDhYQW`Nr OUh�KNM V MYOpT'ORMYXiQW`
ILK'MYORMbOUIRTNXNQSMPO l MYgUM<{W[@`NrsMY`N[DTNr@K8QW`�X'TNgLu�IRQS[@`+OUTNh�K8ILKNu�IxILKNM�gRMPOR[@{WT'ILQW[@`+[DjFIRKNMbhP[ V cNT'ILMPg � O
ILQ V MPgRO C?@1� V O R_X'QSX `N[DImcN{Su 2 u ORQSrD`NQ�0 hYuD`"I+gR[@{WMZQS`-ILK'MncNuDhYQW`Nr,ORh�KNM V M � OmM�� MYh I8[@` ILK'M
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KNMYuDgUIYy!ab[ l MPfDMYgmQWj�ORKN[DgUILMPg {SMP`NrDILK-cNuDhYQW`Nr ORh�KNM V MPO8u�gRM XNMPORQWgRMYXF| l KNQWh�K gRMYo�TNQWgRMZKNQWr@KNMPg
cNgUMYhYQWORQW[@` ILQ V QW`NrN|"ILKNM�IRQ V QS`Nr Q V cN{SM V MP`"I�u�IRQS[@`mQS` IRKNM76 uDhPM t%u�`�cNgU[@r@gRu V l [@TN{WXi`NMYMPXiIR[
1 M V [ XNQ�0 MPX�|'c [@OUORQ 1 { 2 `'MYhYMPOROUQWI�uBILQS`'rmIRKNMsTNORMs[Dj uD`nQS`"ILMPgRgRT'c'I � XNgRQ f@MY`nO 2 O ILM V y

� ��� �  �� ���� � ��� �

\]KNMsr@gRMYu�ILMPOUI]f�uD{WTNM�[Dj�ILK'QSOpMP{SMYh ILgU[GXNM/OU[Gh�d�c uDhPQS`Nr O 2 O ILM V QSO IRKNMsu 1 QW{SQWI 2 IR[+OUILQ V TN{Su�ILM
ILK'M KNM uDg Isu�IsuZ{SuDgRr@M `�T V 1 MYg/[Dj ORQ ILMPO�QS`,u hP[@`"ILgR[D{S{SMPX uD`NX,O 2 O ILM V u�IRQSh V uD`N`'MYg l Q ILKN[@TGI
ILK'M8hYT V 1 MPgROU[ V M+I�u�ORd,[Dj]`NMPMYXNQW`Nr%IR[%ORTGILTNgUM8[@`!`�T V MYgU[@TNO MY{SMPhPIRgR[ XNMYOqIL[�IRKNMmKNM uDg I | u�O
V TN{ ILQ � ORQ ILM+c uDhPQS`Nr%M"/Gc MPgRQ V MP`�IRO K u f@MZ[Dj IRMY` 1 MYMP` c MYg jk[@g V MYX 1 M jk[@gRM�y&Hb{WIRKN[@TNr@K
ORMPfDMYgRuD{
cNgUMY{SQ V QW` uDg 2 gRMYOUTN{WIRO]TNORQW`Nr ILKNQWOpc uDhPQS`Nr O 2 OUILM V K u f@M 1 MYMY`ncNgUMYORMP`"ILMYX�QS` IRKNQSO V uD`�TNOUhYgRQWc'I |
ILK'MYgRMquDgUMsMY`NXN{WMYOUObc u�hYQS`'r ORh�KNM V MPO<{SM j IpIL[mhYgUM u�IRMquD`NXnMPf�uD{STNu�ILM�y
��`NMZQ V c [DgUI�u�`�I_uDgUM u%jk[@g_jkTGILTNgUM l [@gUd
QWO_ILKNM8M�� MYhPIm[Dj]IRKNMYOUMi`N[ f@MY{]cNuDhYQW`Nr�ORh�K'M V MYO

[@`,j7uDQS{WQS`Nr�KNM u�gUILOPy�HbOsM"/Gc MPhPIRMYX�|>M"/Gc MPgRQ V MP`�IRO/IL[nc uDhYM IRKNM+`N[@g V uD{AK'M uDg I | uDOsXNMYOUhYgUQ 1 MYX
ILK'gR[@TNrDKN[@T'IsILK'QSO V uD`�TNOUhYgUQSc'IY| QW`NhYgUM uDOUMYX V MYh�KNuD`NQShYuD{ XNQWORO 2 `Nh�K'gR[@` 2 uD`NX,ILK�TNO_X'MYhYgUM uDOUMYX
[ f@MPgLuD{W{ hYuDgRX'Q}uDh�jkTN`Nh ILQS[D`�yA\]KNMbOR[ h�dmMP{SMPhPILgU[GX'Mbc u�hYQS`'r O 2 O ILM V l QW{S{ 1 MbMPORc MYhYQSuD{S{ 2 f�uD{STNu 1 {SM
jk[@gZO ILTNX 2 QW`Nr KNM uDg ILOZILKNu�IiuD{WgRM u�X 2 K u fDM�XNQWORO 2 `'h�KNgR[@` 2 uD`'X)[ 1 ORMPgUf QS`Nr ILK'M c [DIRMY`"ILQSuD{S{ 2
ILK'MYgLu�c MPT'ILQWh M�� MYh ILO�[DjxIRKNMYOUM `N[ f@MP{Ac uDhPQS`Nr OUh�KNM V MYOPy � `%c uDgUIRQShPTN{}uDg�jkT'IRTNgRM O ILTNX'QSMYO<hY[@TN{WX
T'IRQS{SQ��YM�K'M uDg ILO l QWILK${WMPj I 1 TN`'XN{SM�� 1 gRuD`Nh�K 1 {S[ h�d OP|/uDOic u�IRQSMP`�IRO l QWILK)KNMYuDgUIij7uDQW{STNgUM�[Dj ILMP`
XNM f@MY{W[@c�IRKNQSOxhP[@`NXNQ ILQS[D`�y HbcNcN{ 2 QW`NrsORTNh�K cNuDhYQW`Nr OUh�KNM V MYO IL[sILKNMPORMbKNM uDg ILO QSO f@MPg 2 {SQWdDMP{ 2 IR[
QS`'hYgRMYuDORM<h uDgUXNQ}uDh�jkTN`Nh ILQS[D`�|NuDO ORMPMY` l QWIRK hY{WQS`NQWh uD{ c uDhPM V uDdDMPgROPy �$Q ILK8IRKNM�[@cGILQS[D` [Dj 1 MYQS`'r
u 1 {WM IR[Zc uDhYM+uBI/u {}u�gRr@M ` T V 1 MPg�[Dj ORQ ILMPOY|FIRKNQSO�OU[Gh�d�c uDhPQS`Nr O 2 OUILM V h u�` KNMY{Wc XNMPIRMYg V QS`'M
l KNQWh�K�c u�hYQS`'rmOUh�KNM V MYO�cNgU[ f QWXNM V u /GQ V T V 1 MP`NM�0NI�IL[mu j7uDQW{SQS`'r KNM u�gUI � O�KNM V [ X 2 ` u V QShYOPy
H<`N[�ILKNMPg8Q V c [@gUILuD`"ImuDgRMYu�[Dj�jkTGILTNgUM l [@gRd QSO IRKNM%o�TNMPOUILQW[@`.[Dj<XNMPIRMYg V QW`NQS`Nr&[@c'IRQ V uD{

c uDhPQS`Nr&ORQ ILMPOYy)ebOUQS`Nr&MYQ ILKNMPg�`N[Dg V uD{][@g+j7uDQS{WQS`Nr KNMYuDgUIROY|]u V [DgRMiILKN[@gU[@TNr@K�uD`NX�O 2 OUIRM V �
u�IRQSh QS`"fDMYOUIRQSr"uBILQS[D` [Dj f�uDgUQS[@T'O�{S[ h u�IRQS[@`'O/u�I l KNQWh�K&IR[nc MYg jk[@g V ORQW`Nr@{SM�� OUQWILM_c uDhYQW`Nrih uD` 1 M
c MYgUjk[Dg V MYX l QWIRK&IRKNQSO/c u�hYQS`'rnO 2 OUILM V�l QWILK'[@T'IsXNQ 	�hPTN{WI 2 y�vGTNh�K!u�`&QW`"f@MYO ILQWr"u�ILQW[@`,h uD` 1 M
TNOUMYX�IL[�XNMPIRMYg V QW`NM IRKN[@ORM {S[ h u�IRQS[@`'O�IRK u�I 1 MPOUI�[��FOUMPI V MYh�KNuD`NQShYuD{ XNQSOUO 2 `Nh�KNgU[@` 2 uD`NX�uD{SOU[
ILK'[@ORM�ILK uBI u�gRM�ILKNM V [@OUI XNM ILgRQ V MP`"I�uD{NIR[ KNMYuDgUIxjkTN`'hPILQW[@`�y �<IRKNMYg uDgUM uDO [Dj�c'K 2 OUQS[@{W[@r@QSh�u�`NX
hY{WQS`NQWh uD{ gRMP{SM fDu�`NhYM QW`NhY{WTNXNM OUMPf@MPgLuD{ uD{WgRMYuDX 2 XNQSOUhYTNOUORMYXF|>OUTNh�K
u�O�ILKNM ILK'MYgLu�c MPT'ILQWh 1 MP`NM�0NIRO
[Dj>ORQW`Nr@{SM�� OUQWILMbf@MYgUORTNObgRMPr@QS[@`NuD{Fc u�hYQS`'rNy

L4:



; MPOR[@{ f QS`Nr ILK'MYORMqo�TNMYO ILQW[@`NO�h uD`nKNMY{Wc l QWILKnTN`NX'MYgRO I�uD`'XNQS`Nr+ILK'M 1 MY`'M�0NIROb[Dj>gRMPO 2 `Nh�KNgU[��
`NQ�� u�IRQS[@` IRKNMYgRuDc 2 u�`NXmIRKNM V MPh�K uD`NQWO V O 1�2 l K'QSh�K8Q I l [DgRd�OYy 3 TNg ILKNMPg O ILTNX'QSMYO T'IRQS{SQ��YQW`Nr<ILK'M
MY{WMYh ILgR[ XNMqOR[ h�dZc uDhPQS`NrmO 2 OUIRM V | T'ORQS`'r 1 [DILKnKNMYuD{WIRK 2 u�`NX%XNQWORMYuDORMPX%KNMYuDgUIROY| l QS{S{FKN[@c MPjkTN{W{ 2
uDQWXnQW` V u�d QW`Nr+gRMPO 2 `Nh�KNgU[@`NQ �Yu�ILQW[@`nu V [@gUM�fDu�{ST u 1 {SM<IRKNMYgRuDc 2 jk[@gpILgUM u�IRQS`Nr+KNMYuDgUI�j7uDQW{STNgUMDy

L=F
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\]KNMsjk[@{S{W[ l QW`NrA0 {WMYO�uDgUMsgRMYo�TNQWgRMPXnIR[ 1 TNQS{WXiIRKNM 6 uDhPM t%u�`%cNgU[@r@gLu V y
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�	���������

\]KNMqOR[@TNgUhYMshY[ XNM/jk[@gpIRKNMYOUM 0 {WMYO�uDgUM/QS`NhP{STNXNMPX�QW` ILKNQWO�uDcNc MY`NXNQ / y
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