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MN OPQR STUV W OPX SXYU ZXPY[QT\U T] ^TYOX_ ^T`aTNXNOR R\Zb X^OX_ OT RcQ_QNd ^TNOY^O
^TN_QOQTNR QR QN[XROQdYOX_ \RQNd Y `\cOQR^YcX ` Q^UT` X^PYNQ^R YaaUTY^P e fXUQT_Q^
\NQO ^XccgOha X ^TNOQN\\` `X^PYNQ^R `T_XcR YUX \RX_ OT aUX_Q^O cT ^YcQRX_ _X]TU`Yg
OQTN aYOOXUNR YO OPX R^YcX T] OPX ^TYOQNd OP Q^VNXRR i` XRTR^YcXj YN_ OPX UYOX T]
` YOXUQYc UX`T[Yc _\X OT UXaXYOX_ RcQ_QNd ^TNOY^O e kT OPYO a\UaTRX W UXYcQROQ^ ^TNOY^O
cTY_R _XOXU` QNX_ YO OPX ^T`aTNXNO cX[Xc i` Y^UTR^YcX j YUX YaacQX_ YO OPX `XRTR^TaQ^
cX[Xc e kPX UXR\cOR QN_Q^YOX OPYO OPX _X]TU` YOQTN T] OPX ^TYOQNd QR ^TNOUTccX_ Zh OPX
^h^cQ^ Y^^\`\cYOQTN T] acYROQ^ _X]TU`YOQTN W TU UYO^PXOOQNd W YO OPX ^TYOQNd R\ZR\U]Y^X e
lYRX_ TN Y UYO^PXOOQNd ]YQc\UX ^UQOXUQTN W Y SXYU Xm\YOQTN QR aUTaTRX_ YN_ YaacQX_
OT QN[XROQdYOX aYUY` XOUQ^Ycch OPX QNn\XN^X T] OPX aUQN^QaYc ` YOXUQYc W cTY_QNd YN_
R\U]Y^X UT\dPNXRR aYUY` XOXUR TN OPX SXYU UYOX e kPX UXR\cOR UX[XYc OPYO OPX SXYU
UYOX QN^UXYRXR S QOP ^TNOY^O aUXRR\UX YN_ _XaXN_R ROUTNdch TN ^TYOQNd OPQ^VNXRR YN_
OPX UT\dPNXRR T] OPX ^T\NOXUaYUO R\U]Y^X e MO SYR YcRT ]T\N_ OPYO Y UX_\^OQTN QN OPX
]UQ^OQTN ^TXo ^QXNO YN_ YN QN^UXYRX QN OPX ^TYOQNd ROUYQN PYU_XNQNd ZXPY[QT\U ^YN
^TNRQ_XUYZch Q`aUT[X OPX SXYU UXRQROYN^X T] ^TYOX_ ^T`aTNXNOR e
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�\U]Y^X ^TYOQNdR YUX \RX_ X�OXNRQ[Xch OT Q`aUT[X OPX SXYU UXRQROYN^X T] Y ZUTY_
[YUQXOh T] XNdQNXXUQNd ^T`aTNXNOR e MO QR XROQ` YOX_ OPYO OPX cQ]X T] Y ^T`aTNXNO
^YN ZX Q`aUT[X_ Zh \a OT Y ]Y^OTU T] OXN Q] ^TYOX_ S QOP YN YaaUTaUQYOX ` YOXUQYc e
kUY_QOQTNYcchW PYU_ W ZUQOOcX ^TYOQNdR R\^P YR k Q� PY[X ZXXN OPX `TRO ^T``TNch \RX_
SXYUgUXRQROYNO ^TYOQNdR e �[XU OPX cYRO _X^Y_X W PTSX[XU W Y NXS dXNXUYOQTN T] ^TYOQNd
`YOXUQYcR YN_ aUT ^XRRQNd OX^PNQm\XR PY[X X` XUdX_ YR Y UXR\cO T] OPX OX^PNTcTdQ^Yc
dUTSOP ]\XccX_ Zh NXS QN_\ROUQYc YaacQ^YOQTNR e kPXRX ^TYOQNdR YUX dXNXUYcch ROUTNd
YN_ _\^OQcX QN NYO\UX W UXcYOQ[Xch OPQ^V iX ed e ��� OT ��� �` j YN_ X�PQZQO ZXNX�^QYc RXc]g
c\ZUQ^YOQNd aUTa XUOQXR W SPQ^P PY[X cX_ OT ^TNRQ_XUYZcX Q`aUT[X` XNOR QN OPXQU SXYU
UXRQROYN^X i� TNYdPYN 04 2=eW ���� j e khaQ^Yc T] OPXRX NXS ^TYOQNdR YUX � TgZYRX_
RhROX` R _XaTRQOX_ Zh OPXU` Yc YN_ acYR` Y RaUYhQNd OX^PNQm\XR W X ed e RXX  Y]XUVY`a
04 2=e i���! j YN_ "YhNX 04 2=e i���# j e

kT aUX_Q^O OPX SXYU ZXPY[QT\U T] ^TYOQNd RhROX` R Y^^\UYOXchW YN \N_XUROYN_QNd
T] OPX _T` QNYNO SXYU ` X^PYNQR` R _\UQNd RXU[Q^X QR ^U\^QYc e kPX YQ` T] OPX aUXRXNO
RO\_h QR OT QN[XROQdYOX YN_ m\YNOQ]h OPX QNn\XN^X T] ^TNOY^O cTY_R W R\U]Y^X UT\dPg
NXRR YN_ ` YOXUQYc aYUY` XOXUR TN OPX SXYU UYOX T] Y OhaQ^Yc OPQ^V ` XOYccQ^ ^TYOQNd e
"XYU _\X OT RcQ_QNd ^TNOY^O ^TN_QOQTNR QR ^TNRQ_XUX_$ YZUYRQ[X YN_ XUTRQ[X SXYU
`X^PYNQR` R W R\^P YR a XNXOUYOQTN W ` Q^UT ^\OOQNd TU Q`aQNdQNd YUX ZXhTN_ OPX R^Ta X
T] OPQR QN[XROQdYOQTN e MO QR YRR\`X_ OPYO OPX RcQ_ QNd [XcT^QOh QR UXcYOQ[Xch RcTS RT
OPYO YNh QNOXU]Y^QYc OX`aXUYO\UX UQRX ^YN ZX ^TNRQ_XUX_ NXdcQd QZ cX e kPXU` Yc X%X^OR
YN_ ^PX` Q^Yc QNOXUY^OQTNR YUX OPXUX]TUX X�^c\_X_ e &\UOPXU`TUX W OPX X%X^O T] c\ZUQg
^YOQTN QR Y^^T\NOX_ ]TU OPUT\dP _Q%XUXNO [Yc\XR T] ]UQ^OQTN ^TXo ^QXNOR Z XOSXXN OPX
^TNOY^OQNd R\U]Y^XR e

� cQ_QNd SXYU Z XOSXXN OST ZT_QXR dXNXUYcch QN[Tc[XR OPUXX ROXaR YR Qcc\ROUYOX_ QN
& Qd e � e MN QOQYcchW RXX & Qd e �iYj W cT ^YcQRX_ _X]TU`YOQTN aYOOXUNR _X[XcTa ZXNXYOP OPX
^TYOQNd R\U]Y^X YR Y UXR\cO T] OPX RcQ_QNd ^TNOY^O cTY_R i0 �? �W RXX 'Y\O(XNZXUd 04 2=e
i��)� j W *\% i��)! j YN_ * QdNXh 04 2=e i����jj e �\^P cT^YcQRX_ _X]TU`YOQTN ^YN ZX
OPX aUX^\URTU T] ` Q^UTg^UY^VR W SPQ^P ]TU` YR Y UXR\cO T] OPX ^TYcXR^XN^X T] ` Q^UTg
[TQ_R N\^cXYOX_ YO QN^c\ RQTNR QN PQdPch _X]TU` X_ UXdQTNR YO OPX ^TYOQNd R\ZR\U]Y^X W
YR RPTSN QN & Qd e � iZ j e +TNOQN\X_ RcQ_QNd ^TNOY^O aUT`TOXR ^UY^V dUTSOP YN_ ^Y\RXR
NXQdPZT\UQNd ^UY^VR OT ^TYcXR^X W & Qd e � i^j e ,[XNO\YcchW ^UY^VR aUTaYdYOX OTSYU_R OPX
R\U]Y^X YO SXYV aTQNOR YN_ SXYU _XZUQR QR ]TU`X_ e

- YaTTU YN_ .TPNRTN i���# j PY[X YNYchRX_ OPX ]TU` YOQTN T] _XZUQR _\UQNd RcQ_QNd
SXYU OXROR YN_ aUTaTRX_ OPX UXaXYOX_ Y^^\`\cYOQTN T] acYROQ^ ROUYQN W TU UYO^PXOOQNd W
YR OPX ` X^PYNQR` cXY_QNd OT RcQ_QNd SXYU QN ` XOYcR e MN OPX aUTaTRX_ UYO^PXOOQNd SXYU
`T_Xc i- YaTTU 04 2=eW ���! j W OPX `YOXUQYc SYR YRR\` X_ OT ZX dUY_\Ycch X�OU\_X_
_\X OT OPX ^\`\cYOQ[X acYROQ^ ROUYQN aUT_\^X_ Zh OPX a\``XccQNd Y^OQTN T] PYU_
RaPXUQ^Yc aYUOQ^cXR Y^OQNd NTU` Ycch OT SX_dX RPYaX_ YRaXUQOQXR e �NX _UYSZY^V T]
OPXQU ` T_Xc QR OPYO QO ^YNNTO Y^^T\NO ]TU OPX Y^^\`\cYOQTN T] RPXYU _X]TU` YOQTN
QN_\^X_ Zh RcQ_QNd ^TNOY^O W SPQ^P QR X�aX^OX_ OT `YVX Y RQdNQ�^YNO ^TNOUQZ\OQTN OT
OPX UYO^PXOOQNd aPXNT` XNTN e

kUY_QOQTNYcchW cTSg^h^cX ]YOQd\X cYS R PY[X ZXXN \RX_ OT XROQ` YOX OPX cQ]X T] Y ` Yg
OXUQYc \N_XU RcQ_QNd ^TNOY^O W OP\R OUXYOQNd SXYU XRRXNOQYcch YR Y ]YOQd\X aUTZ cX` iX ed eW
RXX +PYccXN 04 2=eW ��/!j e &\UOPXU`TUX W ]YOQd\X ZYRX_ YaaUTY^PXR PY[X Z XXN YaacQX_
OT ^T`aTNXNOR ]YQcQNd \N_XU XQOPXU Y acYROQ^ RPYVX_TSN TU Y UYO^PXOOQNd ROYOX e � TUX
UX^XNOchW cTS ^h^cX ]YOQd\X YN_ UYO^PXOOQNd PY[X ZXXN OUXYOX_ YR ^T`aXOQNd ]YQc\UX
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aUT ^XRRXR S QOP cT ^Yc ]YQc\UX ^TNRQ_XUX_ OT ZX ^TNOUTccX_ Zh OPX _T` QNYNO ` X^PYg
N QR` e &TU UYO^PXOOQNd W OPX cT ^Yc ]YQc\UX T] OPX `YOXUQYc ^YN ZX YRR\` X_ OT T ^^\U Zh
Y _\^OQcX ` X^PYNQR` cQNVX_ OT OPX X�PY\ROQTN T] OPX cT ^Yc _\^OQcQOh T] OPX ` YOXUQYc
i- YaTTU W ���# j e MN R\^P ^YRXR W cT ^Yc ]YQc\UX `Yh ZX ^TNOUTccX_ Zh OPX Y^^\`\cYg
OQTN T] YN YaaUTaUQYOX acYROQ^ ROUYQN `XYR\UX aXU ^h^cX S QOP ]YQc\UX T ^^\UQNd SPXN
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QO UXY^PXR OPX \NQY� QYc Xm\Q[YcXNO _\^OQcQOh T] OPX `YOXUQYc W SPQ^P S Qcc QN O\UN ZX
^TNOUTccX_ Zh OPX cT ^Yc `XYN OUQY� QYc ROUXRR e

MN OPX aUXRXNO STUV W R\^P Y UYO^PXOOQNdgOha X ]YQc\UX cYS QR \RX_ OT m\YNOQ]h OPX
SXYU UYOX T] Y OPQ^V ` XOYccQ^ ^TYOQNd \RQNd Y `\cOQR^YcX ` Q^UT`X^PYNQ^R YaaUTY^P e
+T`aYUX_ OT OPX RQ(X T] Y ^TYOX_ ^T`aTNXNO W OPX ^TYOQNd OPQ^VNXRR QR dXNXUYcch
[XUh R` Ycc$ Q] Y ^TYOX_ ^T`aTNXNO QR ^TNRQ_XUX_ YO OPX ` Y^UTR^YcX YN_ OPX ^TYOQNd
` Q^UTROU\^O\UX iX ed e dUYQN Rj YO OPX ` Q^UTR^YcX W OPXN OPX _X]TU` YOQTN YO OPX cX[Xc T]
OPX ^TYOQNd OPQ^VNXRR ^YN ZX OUXYOX_ YO YN QNOXU` X_QYOX TU ` XRTR^TaQ^ R^YcX iX ed e
��� OT ���� �` je kT OPYO a\UaTRX W ^TNOQN\\` `X^PYNQ^R `T_XcR ^T`aUQRQNd Y UXag
UXRXNOYOQ[X UXdQTN T] OPX ^TYOX_ RhROX` YN_ OPX ^TNOY^OQNd ZT_h S Qcc Z X UXcQX_ \aTN e
kPX _X]TU` YOQTN ZXPY[QT\U T] OPX ^TYOQNd S Qcc Z X QN[XROQdYOX_ ]UT` `XRTR^Ta Q^ \NQO
^Xcc RO\_QXR W S QOP ^TNOY^O ^TN_QOQTNR X�OUY^OX_ ]UT` Y `Y^UTR^Ta Q^ YNYchRQR T] OPX
QN_\ROUQYc aUT ^XRR T] QNOXUXRO e

kPQR aYaXU QR ROU\^O\UX_ YR ]TccTS R e ' XOYQcR T] OPX \NQO ^Xcc ` T_Xc YN_ OPX UXcX[YNO
cXNdOP R^YcXR YUX _QR^\RRX_ QN �X^OQTN � e MN �X^OQTN � W OPX _X]TU` YOQTN aYOOXUNR
QN OPX ^TYOQNd R\ZR\U]Y^X QN_\^X_ Zh OPX UXa XYOX_ YaacQ^YOQTNR T] RcQ_ QNd ^TNOY^O
cTY_R YUX _XOXU` QNX_ ]UT` OPX \NQO ^Xcc YNYchRXR e MN �X^OQTN # W OPX UYO^PXOOQNd
ZXPY[QT\U T] OPX ^TYOQNd QR m\YNOQ�X_ YN_ \RX_ OT `TOQ[YOX OPX ]TU`\cYOQTN T] Y
SXYU UXcYOQTN e MN �X^OQTN � W OPX QNn\XN^X T] RX[XUYc aUT ^XRR aYUY` XOXUR TN OPX SXYU
UYOX QR QN[XROQdYOX_ e & QNYcchW _QR^\RRQTN YN_ ^TN^c\RQTNR YUX dQ[XN QN �X^OQTNR ! YN_
) W UXRaX^OQ[Xche
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kPX ROY`aQNd T] Y OP QN ` XOYc RPXXO \RQNd ^TYOX_ _QXR S Qcc Z X ^TNRQ_XUX_ OT

Qcc\ ROUYOX OPX \RX T] Y `\cOQR^YcX YaaUTY^P QN OPX RO\_h T] RcQ_QNd SXYU e � Oha Q^Yc
ROY`aQNd aUT ^XRR QR Qcc\ROUYOX_ R^PX` YOQ^Ycch QN & Qd e � iYj e  XUX W OPX \aaXU _QX QR
a\RPX_ _TSNSYU_ OTSYU_R OPX ROYOQTNYUh cTSXU _QX e kPX PQdP ^TNOY^O aUXRR\UXR
ZXOSXXN OPX _QXR YN_ OPX STUVaQX^X ^Y\RX OPX cYOOXU OT _X]TU` acYROQ^Ycch \NOQc OPX
UXm\ QUX_ RPYaX QR TZOYQNX_ e � SXYUgUXRQROYNO ^TYOQNd QR T]OXN YaacQX_ TN OPX _QXR OT
` QNQ` Q(X OPX R\U]Y^X SXYU ^Y\RX_ Zh OPX RcQ_QNd ^TNOY^O ZXOSXXN OPX STUVaQX^X YN_
OPX _QXR e  XUX W OPX SXYU UYOX T] R\^P ^TYOQNdR S Qcc Z X X�Y` QNX_ e

�O OPX `Y^UTR^YcX W SPXN Y ROY`aQNd ^h^cX UXY^PXR ^T`acXOQTN W OPX NT` QNYc
^TNOY^O YUXY S Qcc X�OXN_ T[XU OPX SPTcX _QX R\U]Y^X e  TSX[XU W YO OPX ` XRTR^YcX W OPX
Y^O\Yc ^TNOY^O YUXY QR R` YccXU OPYN OPX NT` QNYc TNX _\X OT OPX _QR^UXOX NYO\UX T] OPX
^TNOY^O QNOUT_\^X_ Zh OPX R\U]Y^X YRa XUQOQXR T] Y UXYc R\U]Y^X e kPX UXYc ^TNOY^OQNd
UXdQTNR OPXUX]TUX ^T[XU TNch aYUO T] OPX ^TYOQNd R\U]Y^X W YR Qcc\ROUYOX_ QN OPX QNRXO
OT & Qd e � iYj e

" PXN OST ^T`aTNXNOR RcQ_X UXcYOQ[X OT TNX YNTOPXU W Y OUYNRQXNO TU U\NNQNdgQN
aPYRX SPXUX QN QOQYcch RPYUa YRa XUQOQXR YUX R` XYUX_ T\O ^YN ZX Q_XNOQ�X_ iX ed e RXX
�\P W ��/� j e kPQR QR ]TccTSX_ Zh Y ROXY_hgROYOX ROYdX SPXUX OPX ^PYUY^OXUQROQ^R T]
OPX YRaXUQOQXR YN_ OPX SXYU UYOX UX` YQN ^TNROYNO e ,�aXUQ` XNOR PY[X YcRT UX[XYcX_
OPYO OPX ROXY_hgROYOX SXYU UYOX QR QN_XaXN_XNO T] OPX QN QOQYc R\U]Y^X UT\dPNXRR iX ed eW
.YPYN` QU  �\P W ��))j e lXYUQNd QN ` QN_ OPYO Y NXS STUVaQX^X QR _X]TU` X_ QN XY^P
ROY`aQNd TaXUYOQTN YN_ OPYO OPX _QXR YUX UXacY^X_ TU UX^TYOX_ TNch Y]OXU Y cYUdX
N\`ZXU T] ROY`aQNd TaXUYOQTNR W OPX STUVaQX^X ^YN OPXUX]TUX Z X ^TNRQ_XUX_ OT Z X
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\N_XUdTQNd OUYNRQXNO SXYU YN_ OPX ^TYOQNd OT Z X QN OPX ROXY_hgROYOX SXYU UXdQ` X e
 XN^X OPX R\U]Y^X ^TYOQNd ^YN ZX YRR\` X_ OT ZX UXcYOQ[Xch R`TTOP ^T`aYUX_ OT
OPX STUVaQX^X e MN OPQR STUV W OPX OTaTdUYaPh T] OPX STUVaQX^X R\U]Y^X QR Q_XYcQRX_
YR aXUQT_Q^Ycch YUUYNdX_ Q_XNOQ^Yc YRa XUQOQXR T] ^TNOY^O UY_Q\R W � W YN_ OPX ^TYOQNd
R\U]Y^X QR YRR\` X_ OT ZX aXU]X^Och R`TTOP W YR Qcc\ROUYOX_ QN & Qd e � iYj e  TSX[XU W NTOX
OPYO OPQR `\cOQR^YcX YaaUTY^P ^T\c_ UXY_Qch Z X dXNXUYcQRX_ OT Y R\U]Y^X ^TNOYQNQNd Y
�NQOX _QROUQZ\OQTNR T] YRaXUQOh UY_QQ e

'\UQNd OPX ROY`aQNd aUT ^XRR W QO QR YRR\` X_ OPYO W YO OPX ` XRTR^YcX W XY^P YRa XUQOh
OUYNR]XUR OPX RY` X ^TNOY^O cTY_ e kP\R W Y UXaUXRXNOYOQ[X \NQO ^Xcc S Qcc QN[Tc[X TNch
TNX YRaXUQOh YN_ OPX NXQdPZT\UQNd ^TYOQNd YN_ R\ZROUYOX UXdQTNR W YR RPTSN QN & Qd e
� iZ j e kPX QNn\XN^X T] OPX Y_b Y^XNO ` YOXUQYc TN OPX _X]TU` YOQTN T] OPX \NQO ^Xcc
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QR Y^^T\NOX_ ]TU OPUT\dP OPX \RX T] a XUQT_Q^ ZT\N_YUh ^TN_QOQTNR TN OPX \NQO ^Xcc
ZT\N_YUQXR NTU` Yc OT OPX � � Y� QR iRXX & Qd e � i^jj e

kPX RcQ_QNd ^TNOY^O Z XOSXXN OPX YRaXUQOh YN_ OPX ^TYOX_ R\ZROU\^O\UX ^T\c_ Z X
RQ`\cYOX_ X�acQ^QO ch ]TU Y dQ[XN YRa XUQOh RPYaX e  TSX[XU W YR OPX ]T^\R T] OPQR RO\_h
QR aUQ` YUQch TN OPX ^TYOQNd UXRaTNRX OT RcQ_QNd ^TNOY^O YN_ _\X OT OPX cYUdX ^T`a\g
OYOQTNYc X%TUO SPQ^P ST\c_ ZX QN[Tc[X_ W OPX STUVaQX^X YRa XUQOh S Qcc NTO ZX `T_XccX_
_QUX^Oche MNROXY_ W QOR X%X^O S Qcc Z X QNOUT_\^X_ OPUT\dP YaaUTaUQYOXch _X�NX_ R\U]Y^X
NTU` Yc YN_ RPXYU OUY^OQTNR W YR RPTSN QN & Qd e � i^j e MO RPT\c_ ZX ` XNOQTNX_ OPYO
NT [YUQYOQTNR QN OPX ^TNOY^O OUY^OQTNR _\UQNd OPX RcQ_QNd ^TNOY^O ^h^cQ^ PQROTUh YUX
^TNRQ_XUX_ YR ST\c_ YUQRX QN aUY^OQ^X _\X OT W X ed eW _X]TU` YOQTN T] OPX STUV aQX^X YRg
aXUQOhe kPQR QR PTSX[XU X�aX^OX_ OT QNOUT_\^X TNch R` Ycc QNY^^\UY^QXR QN OPX UXR\cOR e
kPX \RX T] ^TNROYNO NTU`Yc YN_ RPXYU OUY^OQTNR _X�NX_ QN OPQR SYh YcRT YccTS R Y
RhROX` YOQ^ RO\_h T] OPX QN_XaXN_XNO RhROX` aYUY` XOXUR OT Z X \N_XUOYVXN W YR S Qcc
Z X RXXN QN �X^OQTN � e

kPX \NQO ^Xcc ` T_Xc dXT` XOUhW RPTSN QN & Qd e � i^j W QR ]\ cch _X�NX_ Zh OPX ^TYOQNd
OPQ^VNXRR � YN_ OPX cXNdOP T] OPX \NQO ^Xcc W TU SY[XcXNdOP T] OPX a XUQT_Q^Ycch YUUYNdX_
YRaXUQOQXR W � e kPX _XaOP T] OPX R\ZROUYOX QR ^PTRXN OT ZX `\^P cYUdXU OPYN � TU � YN_
acYNX ROUYQN ^TN_QOQTNR YUX YRR\` X_ OPUT\dPT\O e

kPX NTU` Yc ^TNOY^O aUXRR\UX _QROUQZ\OQTN TN OPX ^TYOQNd QR YRR\` X_ OT ZX Y
 XUO( QYNgOha X ]\N^OQTN e MN aUQN^QacX W Y  XUO( QYN ^TNOY^O aUXRR\UX YaacQXR TNch OT
XcYROQ^ ^TNOY^O W X ed e .TPNRTN i��/�j e MN XcYROTgacYROQ^ ^TNOY^O aUTZ cX` R W Y  XUO( QYN
_QROUQZ\OQTN QR cQVXch OT T[XUXROQ` YOX OPX ` Y� Q`\` ^TNOY^O aUXRR\UX ]TU Y dQ[XN
^TNOY^O cTY_ W YR acYROQ^ _X]TU` YOQTN QN^UXYRXR OPX ^TNOY^O YUXY e kPXUX]TUX W QN OPQR
RO\_hW Y `T_Q�X_  XUO( QYN _QROUQZ\OQTN S Qcc Z X \RX_ OT ^T`aXNRYOX ]TU R\^P T[XUXRg
OQ` YOQTN e &TU Y dQ[XN OTOYc ^TNOY^O cTY_ aXU \NQO T\OgT]ga cYNX S Q_OP W � W Y^OQNd TN
YN YRa XUQOh T] QN QOQYc UY_Q\R � W OPX X�aUXRRQTNR ]TU OPX ` Y� Q`\` ^TNOY^O aUXRR\UX W� � W YN_ OPX ^TNOY^O PYc]gS Q_OP W � QN & Qd e � W YUX dQ[XN ZhW

� � 	 
 � �� �  �
� � i� e�j

� 	 �
 � #� � � � � i� e�j

SPXUX W

 � 	 �� � � �� � � � � � �� � � �
�

i� e�j

YN_ � W �� W YN_ � W �� W YUX OPX ^TYOQNd YN_ YRaXUQOh ` YOXUQYc �T\Nd �R ` T_\c\R YN_fTQRRTN �R UYOQT W UXRaX^OQ[Xche MN ,m e � e� YN_ � e� W 
 QR Y acYROQ^ ` T_Q�^YOQTN ]Y^OTU e
&TU XcYROTgacYROQ^ ^TNOY^O W 
 � � W YN_ SPXN 
 	 � W OPX XcYROQ^  XUO( QYN UXcYOQTNR YUX
UX^T[XUX_ e

�TU` Yc YN_ OYNdXNOQYc OUY^OQTN _QROUQZ\OQTNR W QN_Q^YOX_ YR � � YN_ �� QN & Qd e
� i^j W UXRa X^OQ[XchW ^YN NTS ZX ]\cch _X�NX_ QN OXU` R T] � � W OPX ` Y� Q`\`  XUO( QYN
aUXRR\UX YN_ � W OPX ^TNOY^O PYc]gS Q_OP W YR

� � i� � j 	 � � � � � i� ���j� � i� e# j�� i� � j 	 � � � 	 �� �� � � i�� �� j� � i� e�j

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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����� �� ��������� 	
��� ������ ��
��
��� � ��� 
�� ���� ���
� ����	� ���� �����	� ��� � �� ��� ��� ��� ���� ������� ��� � ��� ��� ��� ��� ���� ���� �����
 �� �� ���� ��!� ���� ���� � ��

MN ,m e � e� W OPX �`TNOTNRg+T\cT`Z ]UQ^OQTN cYS QR QN[TVX_ OT TZOYQN OPX OYNdXNOQYc
OUY^OQTN �� QN OXU` R T] OPX ]UQ^OQTN ^TXo ^QXNO W � e kPX R\ZR^UQaO "# � QR \RX_ QN ,m e � e#
YN_ � e� OT QN_Q^YOX OPYO OPXRX YUX "cT ^Yc � i` XRTR^TaQ^j ROUXRR _QROUQZ\OQTNR YR TaaTRX_
OT OPX "dcTZYc � i` Y^UTR^Ta Q^j _QROUQZ\OQTNR SPQ^P ST\c_ ZX _XOXU` QNX_ ]UT` W X ed eW Y
�NQOX XcX` XNO YNYchRQR e

kPX OTOYc ^TNOY^O cTY_ aXU \NQO T\OgT]gacYNX S Q_OP W � QN ,mR e � e� YN_ � e� W ^YN
ZX TZOYQNX_ ]UT` W � 	 � � � i� e! j
SPXUX � QR OPX \NQO ^Xcc S Q_OP YN_ � OPX NT` QNYc ^TNOY^O aUXRR\UX SPQ^P ^YN ZX
_XOXU` QNX_ ]UT` Y �NQOX XcX` XNO RQ`\cYOQTN T] OPX Y^O\Yc QN_\ROUQYc aUT ^XRR T]
QNOXUXRO$ OPX X%X^O T] R\U]Y^X UT\dPNXRR TN � ^YN ZX NXdcX^OX_ YO OPQR i` Y^UTR^YcXj
cX[Xc e kPX [Yc\XR T] � YN_ � ^YN ZX XROQ` YOX_ ]UT` OPX UT\dPNXRR ^PYUY^OXUQROQ^R
T] OPX ^TNOY^OQNd R\U]Y^XR e

MO RPT\ c_ Z X NTOX_ OPYO Y \RX]\c UXcYOQTN ZXOSXXN OPX NT` QNYc ^TNOY^O aUXRR\UX
Y^OQNd TN OPX \NQO ^Xcc YN_ � � YN_ � ^YN ZX TZOYQNX_ ]UT` OPX YRR\` X_  XUO( QYNgOha X
^TNOY^O aUXRR\UX _QROUQZ\OQTN dQ[XN Zh ,m e � e# W

� 	 $ �
��

� �� � � � i� ���j� %�� 	 �
�

� � �� & i� e)j

kPX QNn\XN^X T] _Q%XUXNO ^T`ZQNYOQTNR T] OPX QN_Xa XN_XNO `T_Xc aYUY`XOXUR W
NY` Xch � W � W � W � W � W YN_ OPX ^TYOQNd PYU_XNQNd ZXPY[QT\U W TN OPX SXYU UYOX S Qcc Z X
_QR^\RRX_ QN �X^OQTN � e

i'j 9 2403<2= 1 371 034<0� 26D =72D<6? 1 2325 0403�
kPX ^TYOQNd(R\ZROYOX RhROX` OT ZX YNYchRX_ ^TNRQROR T] Y � T ^TYOQNd YaacQX_

TN Y ^YUZ\UQRX_ ROXXc R\ZROUYOX e kPX R\ZROUYOX �T\Nd �R ` T_\c\ R YN_ fTQRRTN �R UYOQT
SXUX OYVXN YR ��# )fY YN_ � e� W UXRa X^OQ[Xche kPX ` XYR\UX_ PYU_NXRR YN_ ^TUUXg
RaTN_QNd hQXc_ ROUXRR _YOY YO _Q%XUXNO _XaOP ]UT` OPX R\ZROUYOX R\U]Y^X YUX dQ[XN
QN kYZcX � e kPXRX hQXc_ ROUXRR [Yc\XR YUX \RX_ QN OPX �NQOX XcX` XNO ^Yc^\cYOQTNR e

kPX ^TYOQNd XcYROQ^ `T_\c\R YN_ fTQRRTN �R UYOQT SXUX ]T\N_ OT ZX � �� )fY YN_
� e� W UXRa X^OQ[Xch i+��f",*+ W ���/ j e kPX ^TYOQNd hQXc_ ROUXRR SYR X�OUY^OX_ ]UT`
]TU^Xg_QRacY^X` XNO ^\U[XR TZOYQNX_ ]UT` ` Q^UTQN_XNOYOQTN OXROR TN ^TYOX_ RaX^Qg
` XNR i+��f",*+ W ���/ j \RQNd OPX `XOPT_ UX^XNOch aUTaTRX_ Zh k\N[QR\O 04 2=�
i����j e � `XYN [Yc\X T] OPX hQXc_ ROUXRR ]TU OPX � T ^TYOQNd SYR ]T\N_ OT ZX *+ � 	
���� �fY e kPQR [Yc\X QR ^TNRQROXNO S QOP a\ZcQRPX_ _YOY ]TU Y � T ^TYOQNd i YZQd W
��/�j e �\^P PQdP ROUXNdOP ^YN ZX UXcYOX_ OT OPX � � e� �` `XYN dUYQN RQ(X `XYR\UX_
QN OPX � T ^TYOQNd e �TOX OPYO W ]TccTS QNd OPX ^TN[XNOQTN \RX_ QN ^TNOY^O ` X^PYNQ^R W
ROUXRR m\YNOQOQXR S Qcc Z X NTU` YcQRX_ Zh OPX RPXYU ROUXNdOP W , � W UYOPXU OPYN OPX hQXc_ROUXRR e  XUX W ,� 	 *+ � �-� 	 ���� �fY e

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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kPX ^TYOQNd QR YRR\` X_ OT ZX Y UYOX QN_Xa XN_XNO W �TN � QRXR ` YOXUQYc YN_ QOR
^h^cQ^ Z XPY[QT\U QR _XR^UQZX_ Zh Y ROYN_YU_ NTNcQNXYU VQNX`YOQ^ PYU_XN QNd cYS e kPX
^TYOQNd ^TNROQO\OQ[X UXcYOQTNR YUX NX�O T\OcQNX_ S QOPQN OPX ^TNOX�O T] cYUdX ROUYQN
VQNX`YOQ^R e

kPX .Y\``YNN UYOX T] OPX - QU^PPT% ROUXRR OXNRTU W � � W QR d Q[XN YR W
� �� 	 � �� � �� � � i� e/j

SPXUX � QR OPX OTOYc _X]TU` YOQTN UYOX OXNRTU W �� OPX acYROQ^ _X]TU` YOQTN UYOX OXNRTU W
YN_ � OPX ]T\UOP TU_XU QRTOUTaQ^ XcYROQ^QOh OXNRTU e

kPX hQXc_ ]\N^OQTN QR _X�NX_ YR W
	 	 
* � *+ � � � � i� e�j

S QOP


* 	 � �
� i� ���  �j � i� ��� � j � i� e��j

SPXUX � �� YN_ � YUX OPX _X[QYOTUQ^ ^T`aTNXNOR T] � � YN_ T] OPX VQNX` YOQ^ OXNRTUQYc
PYU_XN QNd [YUQYZcX W  W UXRa X^OQ[Xche kPX ^TNROQO\OQ[X Xm\YOQTN ]TU �� QR dQ[XN ZhW

�� 	 �
� � �
�� � � �� � �
* � i� e��j

SPXUX � �
�� � QR Y RS QO^PQNd aYUY` XOXU _X�NX_ YR W

� �
�� � 	 � �
�� Q] 	 	 � YN_ � 	��� � &� �� � � � �� TOPXUS QRX � i� e��j

YN_ �
�� UXaUXRXNOR OPX ` YdNQO\_X T] OPX Xm\Q[YcXNO acYROQ^ ROUYQN UYOX e kPX X[Tc\OQTN
T]  ]TccTS R Y PYU_XNQNdg_hNY` Q^ UX^T[XUh ]TU` i� QXdcXU W ����j W

� 	 � � i� ��  j �
�� � �  �
�� � i� e��j
SPXUX W � � YN_ � W YUX _Q` XNRQTN cXRR ` YOXUQYc ^TNROYNOR SPQ^P YUX ^YcQZUYOX_ ]UT`
^h^cQ^ ROUXRRgROUYQN _YOY e &UT` OPX \NQY� QYc PYU_XNQNd ZXPY[QT\U T] Z\cV � T W QO SYR
]T\N_ OPYO � � 	 � &�# YN_ � 	 � &! e kPX +Y\^Ph TU OU\X ROUXRR OXNRTU � ^YN ZX
X�aUXRRX_ QN OXU` R T] � � YN_ OPX _X]TU` YOQTN dUY_QXNO W �� W YR � 	 i_XO �� j�

� � � e
� `Y^UTR^TaQ^ RQ`\cYOQTN T] OPX ROY`aQNd aUT ^XRR SYR ^YUUQX_ T\O OT TZOYQN OPX

_QROUQZ\OQTN T] ^TNOY^O aUXRR\UXR YcTNd OPX _QX R\U]Y^XR _\UQNd Y ROY`aQNd TaXUYOQTN
Zh k\N[QR\O 04 2=� i���� j e kPX ]TccTS QNd [Yc\XR SXUX TZOYQNX_ ]UT` OPX `Y^UTR^TaQ^
&, UXR\cOR YN_ OPX dXT` XOUQ^Yc YN_ R\U]Y^X ^PYUY^OXUQROQ^R T] OPX � T ^TYOQNd YN_
STUVaQX^X W � 	 � &�� `` � � 	 � &/! `` � � 	 � &� � i� e�# j� 	 � &#/ `` � � 	 � &�! )fY & i� e��j
MN NTU` YcQRX_ ]TU` W ��� 	 � &#� W � �, � 	 � &)) W YN_ � �� 	 � &)� e kPX [Yc\X T] � QR Y
UXaUXRXNOYOQ[X `YdNQO\_X OYVXN ]UT` UXdQTNR SPXUX RcQ_QNd SYR aUX_Q^OX_ OT T ^^\U

������� �� ������ �� � ���� ����� � ������ �� ������ �
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QN OPX &, YNYchRQR e � RQNd Y Oha Q^Yc [Yc\X ]TU 
 	 � &/ i�YN  & QR^PXU W ����j W ,mR e
� e� YN_ � e� dQ[X � � 	 # &�� ,� YN_ � 	 � &�� �

 Y[QNd XROYZcQRPX_ OPX ` YOXUQYc aUTaXUOQXR W Z T\N_YUh YN_ cTY_QNd ^TN_QOQTNR ]TU
OPX \NQO ^Xcc ` T_Xc W OPX ` X^PYNQ^Yc UXRaTNRX T] OPX ^TYOQNd \N_XU UXa XYOX_ ROY`aQNd
TaXUYOQTNR YO OPX `XRTR^YcX ^YN ZX TZOYQNX_ \RQNd �NQOX XcX` XNO OX^PNQm\XR e MN OPQR
STUV W a cYNX ROUYQN �NQOX XcX`XNO ^Yc^\cYOQTNR T] Y ROY`aQNd TaXUYOQTN YUX ^YUUQX_
T\O \RQNd OPX ^T_X �l��� � i���/j e kPX ^TNOY^O OUY^OQTNR _XR^UQZ X_ Zh ,mR e � e#
YN_ � e� YUX YaacQX_ TN OPX ^TYOQNd R\U]Y^X W YN_ RcQ_QNd QR RQ`\cYOX_ Zh ^TNOQN\T\Rch
`T[QNd OPX _QROUQZ\OX_ OUY^OQTNR TN OPX ^TYOQNd R\U]Y^X ]UT` cX]O OT UQdPO iQ eX eW
YcTNd OPX aTRQOQ[X � � _QUX^OQTN QN & Qd e � i^jj e �NX ^T`acXOX � =<D<6? :�:=0 QR OPXUX]TUX
RQ`\cYOX_ Zh `T[QNd OPX RPXYU YN_ NTU` Yc OUY^OQTNR YcTNd OPX SPTcX R\U]Y^X T] OPX
\NQO ^Xcc W Q eX e Y _QROYN^X � e
� � � �������� � ��������� ��	�� ���� ��� �� 	 ��� �
 ������

& Qd\UX � iYj RPTS R OPX _X]TU`X_ \NQO ^Xcc ` XRP Y]OXU ��� RcQ_QNd ^h^cXR ^Yc^\cYOX_
S QOP OPX `T_Xc aYUY` XOXUR dQ[XN Zh ,mR e � e�# YN_ � e�� e �TOX OPYO `YOXUQYc XcX` XNOR
YO OPX RY` X _QROYN^X ]UT` OPX ^TNOY^OQNd R\U]Y^X X�aXUQXN^X OPX RY` X _X]TU` YOQTN
P QROTUQXR _\X OT OPX aUXR^UQZ X_ OUY^OQTN YN_ ZT\N_YUh ^TN_QOQTNR e � NYUUTS cT ^YcQRX_
_X]TU` YOQTN UXdQTN b \RO ZXNXYOP OPX ^TNOY^O R\U]Y^X ` Yh ZX RXXN QN & Qd e � iYj e MN
& Qd e � iZ j W OPX NTU` YcQRX_ _QRacY^X` XNO YcTNd OPX RcQ_QNd iQ eX e �� j _QUX^OQTN W � ��� W QR
a cTOOX_ YdYQNRO OPX NTU` YcQRX_ _QROYN^X ]UT` OPX ^TYOQNd R\U]Y^X W %�� W YO _Q%XUXNO
N\`ZXUR T] RcQ_QNd ^h^cXR W NY` Xch  	 �� W /� YN_ ��� e kPXRX UXR\cOR UX[XYc OPYO OPX
_QRacY^X` XNO � � ^TNOQN\T\Rch QN^UXYRXR S QOP  SQOP QN OPX %�� � � &� UXdQTN e lXhTN_OPQR UXdQTN W � � UX`YQNR Yc`TRO \N^PYNdX_ OPUT\dPT\O OPX cTY_QNd PQROTUhe

kPX aUX_Q^OX_ [YUQYOQTN T] OPX acYROQ^ RPXYU ROUYQN ^T`aTNXNO W ���� W NTU` YcQRX_Zh OPX hQXc_ ROUYQN W �+ W QR RPTSN QN & Qd e # YR Y ]\N^OQTN T] OPX NTU` YcQRX_ _QROYN^X
]UT` OPX R\U]Y^X W %�� W YO  	 �� W /� YN_ ��� e '\UQNd OPX cTY_QNd PQROTUhW `TRO T]
OPX acYROQ^ _X]TU` YOQTN T ^^\UR QN OPX ^TYOQNd R\ZR\U]Y^X S QOPQN OPX %�� � � &� UXdQTN ekPQR QR SXcc S QOPQN OPX ^TYOQNd W SPTRX OPQ^VNXRR QR � 	 � &#� � e &UT` OPXRX UXR\cOR QO
^YN ZX ^TN^c\_X_ OPYO a cYROQ^ _X]TU` YOQTN QN OPX R\ZROUYOX QR NXdcQdQZcX e MO QR YcRT
Q`aTUOYNO OT NTOQ^X OPYO OPX cYUdXRO [Yc\X T] OPX RPXYU ^T`aTNXNO T] acYROQ^ ROUYQN W
[Q( e ���� W YcSYhR T ^^\UR YO OPX RY`X _QROYN^X ]UT` OPX ^TYOQNd R\U]Y^X OPUT\dPT\O
OPX _X]TU` YOQTN PQROTUhW Q eX e cYZXccX_ YR OPX _QROYN^X � QN & Qd e # e MN OPX aUXRXNO ^YRX W
��� � � &� e lXhTN_ OPQR _QROYN^X W OPX ` YdNQO\_X T] OPX acYROQ^ ROUYQN QN OPX ^TYOQNd_X^UXYRXR RQdNQ�^YNOche �TOX OPYO W QN dXNXUYc W ���� QR OPX OQ` X QNOXdUYc

���� 	 $ �� ����� i� j %� � i� e�j

SPXUX ����� UXaUXRXNOR OPX i� � � j ^T`aTNXNO T] OPX ^TUUTOYOQTNYc a cYROQ^ ROUYQN UYOX W
SPQ^P ^YN ZX YaaUT� Q` YOX_ Zh �� e

�N_XU acYNX ROUYQN ^TN_QOQTNR W OPX acYROQ^ RPXYU ROUYQN ^T`aTNXNOR ���� YN_ ����YUX (XUT e &\UOPXU`TUX W ]TU OPX ^YRXR RO\_QX_ PXUX W OPX ` YdNQO\_X T] OPX T\OgT]gacYNX
a cYROQ^ ROUYQN ^T`aTNXNO W ���� W QR YcRT NXdcQdQZch R` Ycc SPXN ^T`aYUX_ OT OPX QNg
a cYNX ^T`aTNXNOR YN_ _TXR NTO Y^^\`\cYOX _\UQNd OPX cTY_QNd PQROTUhe  TSX[XU W
OPX `YdNQO\_XR T] ���� YN_ ���� YO Y dQ[XN ` YOXUQYc a TQNO QN^UXYRX ^TNOQN\T\Rche
i�TOX OPYO ���� � ����� ej kPX [YUQYOQTNR T] OPX acYROQ^ ROUYQN ^T`aTNXNOR ���� YN_
� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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���� _\UQNd OPX _X]TU`YOQTN P QROTUh YRRT ^QYOX_ S QOP OPX RcQ_QNd ^h^cXR W YUX RPTSN
QN & Qd e � e  XUX W OPX ROUYQNR YUX OPTRX YO OPX cT ^YOQTN � W SPQ^P X�PQZQOR OPX cYUdXRO
Y`T\NO T] acYROQ^ _X]TU` YOQTN e MO ` Yh ZX RXXN OPYO ZTOP OPX NTU` Yc YN_ RPXYU
ROUYQN ^T`aTNXNOR Y^^\`\cYOX ^TNOQN\T\Rch OPUT\dPT\O OPX cTY_QNd PQROTUhe kPX
QN^UXYRX QN NTU`Yc ROUYQN QR aUX_Q^OX_ OT ZX ^TNRQ_XUYZch R` YccXU OPYN OPYO T] OPX
RPXYU ROUYQN W YR RPTSN QN & Qd e � e  XUX OPX UYO^PXOOQNd ROUYQN S Qcc Z X _X�NX_ YR
OPX QN^UXYRX QN ROUYQN a XU cTY_QNd ^h^cX W _XNTOX_ YR ����� YN_ ����� ]TU OPX NTU` YcYN_ RPXYU ROUYQN ^T`aTNXNOR W UXRa X^OQ[XchW QN & Qd e � e kPX UXR\cOR RPTS OPYO OPXRX
m\YNOQOQXR UX` YQN Yc`TRO ^TNROYNO Y]OXU OPX � URO � �� RcQ_QNd ^h^cXR e

& Qd\UX ! RPTS R OPX aUX_Q^OX_ ^h^cQ^ [YUQYOQTN T] OPX a cYROQ^ ROUYQN ^T`aTNXNO
���� YcTNd OPX RcQ_QNd _QUX^OQTN [XUR\R QOR ^T\NOXUaYUO ROUXRR ^T`aTNXNO W � �� W YO OPX
_XaOP � ]UT` OPX ^TYOQNd R\U]Y^X e MO ^YN ZX RXXN OPYO W _\UQNd OPX � URO ]XS ^h^cXR W
UXcYOQ[Xch cYUdX NTU` Yc ROUYQNR _X[XcTa YN_ OPYO Y ROXY_h ROYOX QR m\ Q^Vch YOOYQNX_ e
MN OPX ROXY_h UYO^PXOOQNd ROYOX W OPX `YdNQO\_X T] � �� UX`YQNR Yc` TRO ^TNROYNO ]UT`
TNX cTY_QNd ^h^cX OT OPX NX�O SPQcX ���� ^TNOQN\T\Rch QN^UXYRXR S QOP OPX N\`ZXU T]
RcQ_ QNd ^h^cXR e � QN^X UYO^PXOOQNd T ^^\UR YO OPX R\ZR\U]Y^X T] OPX ^TYOQNd W OPX SXYU
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� R _XR^UQZ X_ QN �X^OQTN � W UYO^PXOOQNd T ^^\UR QN OPX ^TYOQNd R\ZR\U]Y^X YR Y UXR\ cO T]
OPX ^h^cQ^ _X]TU` YOQTN QN_\^X_ Zh R\^^XRRQ[X RcQ_QNd ^h^cXR W YN_ OPX cYUdXRO acYROQ^
RPXYU ROUYQN _X[XcTaR YO Y ��X_ _QROYN^X � ]UT` OPX ^TYOQNd R\U]Y^X e MN RcQ_QNd
SXYU W OPX ` Q^UT ^UY^VR SPQ^P YUX \N_XUROTT_ OT cXY_ OT _XcY` QNYOQTN SXYU YN_ OPX
R\ZRXm\XNO ]TU`YOQTN T] SXYU _XZUQR YUX _UQ[XN Zh Y ^T`ZQNYOQTN T] QNgacYNX RPXYU
YN_ NTU` Yc acYROQ^ _X]TU`YOQTN iQ eX e ` Q�X_ `T_X M YN_ MMj e kPX acYROQ^ RPXYU ROUYQN
^T`aTNXNO ���� RPT\c_ OPXUX]TUX ` YVX Y RQdNQ�^YNO ^TNOUQZ\OQTN OT OPX aUT ^XRR T]
QN QOQYOQTN YN_ aUTaYdYOQTN T] _XcY` QNYOQTN SXYU ^UY^VR e MO QR X�aX^OX_ OPYO OPX
N\^cXYOQTN T] ` Q^UT ^UY^VR _\X OT _\^OQcX aUT ^XRRXR cXY_QNd OT SXYU ]YQc\UX S Qcc ` TRO
cQVXch T ^^\U YO OPX _XaOP � e ,[XNO\YcchW OPX cYhXU T] ` YOXUQYc ]UT` OPX R\U]Y^X _TSN
OT OPX _XaOP � SQcc Z X UX`T[X_ YR SXYU _XZUQR e kP\R W OPX [Tc\`X aXU \NQO S Q_OP T]
OPX ^TYOQNd ` YOXUQYc UX`T[X_ QN TNX aXUQT_Q^ ^Xcc T] cXNdOP � Zh RcQ_QNd SXYU QR W

� 	 � � & i# e�j
M] OPX N\`ZXU T] RcQ_QNd ^h^cXR OT ]YQc\UX QR _X�NX_ YR  � W OPXN OPX ^TUUXRaTN_QNd
OTOYc RcQ_QNd _QROYN^X QR dQ[XN Zh �� 	  � � e kPX SXYU UYOX W _X�NX_ YR OPX [Tc\` X T]
`YOXUQYc UX`T[X_ aXU \NQO S Q_OP YN_ RcQ_QNd _QROYN^X W ^YN OPXN ZX ^Yc^\cYOX_ ]UT` W

� � 	 ��� 	 �
 � & i# e�j

&UT` OPX `\cOQR^YcX ` X^PYNQROQ^ ]UY` XSTUV aTRO\ cYOX_ PXUX W OPX ]\N^OQTNYc _Xg
aXN_XN^h T] OPX ^UQOQ^Yc _XaOP � QN ,m e # e� TN OPX `T_Xc QN_XaXN_XNO aYUY`XOXUR
QR W

� 	 ��� �� � � � � �� �� � `YOXUQYc aUTaXUOQXR	 � i# e�j
YN_ W QN _Q` XNRQTNcXRR ]TU` W

�� 	 ��� ��� � �� � �, � �� � `YOXUQYc aUTaXUOQXR
 & i# e# j
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� _QR^\RRQTN T] OPX UXcYOQ[X X%X^O T] XY^P T] OPX YZT[X QN_Xa XN_XNO `T_Xc aYUY` XOXUR
TN � YN_ OPX SXYU UYOX S Qcc Z X dQ[XN QN OPX NX�O RX^OQTN e

� R _QR^\RRX_ QN �X^OQTN � W Y UYO^PXOOQNd ]YQc\UX ` X^PYNQR` UX]XUR OT Y ]YQc\UX
X[XNO SPQ^P T ^^\UR SPXN Y UXaUXRXNOYOQ[X acYROQ^ ROUYQN ` XYR\UX W SPQ^P Y^^\`\cYOXR
_\X OT UYO^PXOOQNd W QR cYUdX XNT\dP OT PY[X X�PY\ROX_ OPX cT ^Yc _\^OQcQOh T] OPX
` YOXUQYc e MO RPT\c_ Z X NTOX_ OPYO OPX cYOOXU ` Yh _XaXN_ ROUTNdch TN OPX cT ^Yc ROUXRR
OUQY� QYcQOh YUQRQNd ]UT` dXT` XOUQ^ ^TNROUYQNO YN_ cTY_QNd ^TNRQ_XUYOQTNR e kPQR QR Y
RQ` QcYU aPXNT` XNTN OT _\^OQcX ]YQc\UX Zh [TQ_ N\^cXYOQTN YN_ ^TYcXR^XN^X W X�^XaO
OPYO QO OYVXR acY^X QN Y UXdQTN T] PQdP ch cT ^YcQRX_ _X]TU`YOQTN e kPX N\`ZXU T] RcQ_QNd
^h^cXR OT ]YQc\UX _\X OT UYO^PXOOQNd W  � W QR OPXUX]TUX _X�NX_ YR W

 � 	 � �
�� � � i# e�j

SPXUX �� � QR Y UYO^PXOOQNd ROUYQN ` XYR\UX a XU ^h^cX YN_ � � QR OPX ROUXRR OUQY� QYcQOhg
_Xa XN_XNO ` YOXUQYc _\^OQcQOhe kPX UYO^PXOOQNd ROUYQN W �� � W S Qcc PY[X Y RQ` QcYU ]\N^g
OQTNYc _Xa XN_XN^X TN OPX aUTZcX` aYUY` XOXUR YR ��� W ,m e # e# e

&UT` ,mR e # e� YN_ # e� W OPX SXYU UYOX UXcYOQTN QR OPXN dQ[XN YR W

� � 	 �� � �
� � & i# e! j

MN TU_XU OT Yaach ,m e # e! W OPX UYO^PXOOQNd ROUYQN �� � `\RO � URO Z X TZOYQNX_ e�XO �� � ZX dQ[XN Zh OPX QN^UXYRX QN OPX X%X^OQ[X a cYROQ^ ROUYQN Z XOSXXN ^h^cXR QN
OPX ROXY_h ROYOX SXYU UXdQ` X e �N_XU \NQY� QYc cTY_QNd ^TN_QOQTNR W TU Q] UYO^PXOOQNd
T ^^\UR TNch QN TNX _QUX^OQTN W �� � QR Xm\Yc OT OPX TNch NTNg(XUT QN^UXYRX QN ROUYQN
^T`aTNXNO aXU cTY_QNd ^h^cX e MN ^YRXR SPXUX `\cOQY� QYc cTY_QNd ^TN_QOQTNR X� QRO W YR
QN OPX aUTZ cX` Y__UXRRX_ PXUX W ZTOP ���� YN_ ���� Y^^\`\cYOX _\UQNd ^h^cQ^ RcQ_QNd e
MN R\^P ^YRXR W �� � RPT\c_ OPXUX]TUX Z X _X�NX_ YR YN X%X^OQ[X ROUYQN e &TccTS QNd OPX
YNYcTdh S QOP `\cOQY� QYc ]YOQd\X iX ed eW �\UXRP W ���/j W YN X%X^OQ[X acYROQ^ ROUYQN ^YN
ZX _X�NX_ QN OXU` R T] OPX QN_Q[Q_\Yc ^T`aTNXNOR T] acYROQ^ ROUYQNR W ���� W YR ]TccTS R W

� � 	 � �
� ���� � ���� � � #

�
�i���� j� � i���� j�� � i# e)j

SPXUX \RX SYR ` Y_X T] OPX UXcYOQTN ���� � ����� YN_ R\` QR Q`acQX_ ]TU i� � � 	 � � � j e MOQR STUOP aTQNOQNd T\O OPYO OPX cT ^YOQTNR SPQ^P _X[XcTa OPX ` Y� Q`\` [Yc\XR T] � � YN_
���� YUX Yc` TRO Q_XNOQ^Yc QN OPX ^YRXR RO\_QX_ PXUX e lTOP OPX QN^UX` XNOYc [Yc\X T] �� �YN_ OPX ^UQOQ^Yc _XaOP � ^YN ZX ^Yc^\cYOX_ ]UT` \NQO ^Xcc �NQOX XcX` XNO YNYchRXR YN_
OPX ` XYR\UX T] OPX ` YOXUQYc _\^OQcQOhW [ Q( e � � 	 �� � �*� 	 W SPXUX *� 	 OUY^X�� 	�� W
_XOXU` QNX_ X�aXUQ` XNOYcche

� � � ��� ��� � � ���� 
��� ���
i2j B75123<�76 	 <4; 0	1 03<5 0642= D242

lX]TUX YNYchRQNd OPX aYUOQ^\cYU aUTZcX` T] QNOXUXRO QN OPQR STUV W OPX RcQ_QNd
SXYU `T_Xc _QR^\ RRX_ QN OPX aUX[QT\R RX^OQTN S Qcc � URO ZX \RX_ OT aUX_Q^O OPX OUXN_
X�PQZ QOX_ Zh Oha Q^Yc X�aXUQ` XNOYc SXYU UYOX [R e ^TNOY^O aUXRR\UX _YOY e )TcTdYN
YN_ ,hUX i��)# j ` XYR\UX_ OPX SXYU UYOX T] Y ^PUT` Q\` nYO aQN U\ZZQNd YdYQNRO Y

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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aPTRaPTU\R ZUTN(X YccTh QN Y aQNgTNg_QR^ OXRO T[XU Y UYNdX T] YaacQX_ cTY_R e MN OPXQU
X�aXUQ` XNOR W OPX aQN PXY_ PY_ Y nYO �� `` � ^TNOY^OQNd YUXY e MN TU_XU OT \RX OPX
aUTaTRX_ ` Q^UT` X^PYNQ^R YaaUTY^P OT aUX_Q^O OPX SXYU UYOX _YOY W OPX aQNgTNg_QR^
OXRO SYR YaaUT� Q` YOX_ Zh YN Xm\Q[YcXNO acYNX ROUYQN SXYU aUTZcX` ]TU YN QN�NQOXch
OPQ^V ^TYOQNd i��� 	 � j W S QOP OPX UT\dPNXRR aYUY` XOXU ]TU OPX ^PUT` Q\` nYO a QN
PXY_ RXO UYOPXU YUZQOUYUQch OT � 	 � e� `` e kPX ]YQc\UX ROUYQN SYR OYVXN YR � � 	 � e�
YN_ OT ZX QN_Xa XN_XNO T] OPX cT ^Yc ROUXRR OUQY� QYcQOh YR Y � URO YaaUT� Q` YOQTN W YN_
OPX ^TUUXRaTN_QNd RPXYU ROUXNdOP YR , � 	 ��� �fY W SPQ^P YUX Oha Q^Yc [Yc\XR ]TU
ZUTN(X iX ed e RXX +ToN W ��!�j e
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� ^T`aYUQRTN ZXOSXXN OPX SXYU UYOX _YOY UXaTUOX_ QN OPX ROXY_h UYO^PXOOQNd
ROYOX YN_ OPX RQ`\cYOQTNR QR RPTSN QN & Qd e ) e  XUX W OPX _YOY SXUX �OOX_ S QOP _Q%XUXNO
[Yc\XR T] � W cYZXccX_ � �� 	 � W� W � e# YN_ � e) e kPX dXNXUYc aUX_Q^OX_ OUXN_ YN_ OPX
T[XUYcc ` YdNQO\_XR T] OPX SXYU UYOXR YUX ^TNRQROXNO S QOP OPX _YOY e MO QR RXXN W PTSX[XU W
OPYO OPX YRR\`aOQTN T] Y cTY_ QN_XaXN_XNO YRa XUQOh UY_Q\R � QR NTO ]\cch [YcQ_YOX_
Zh OPX UXR\ cOR RPTSN QN & Qd e ) W YR Y RQNdcX [Yc\X T] � �� SQcc NTO Y_Xm\YOXch �O Ycc
OPX _YOY e  TSX[XU W Q] � QN^UXYRXR S QOP OPX YaacQX_ aQNgTNg_QR^ cTY_ W YR TNX ST\c_
X�aX^O ]TU Y UXcYOQ[Xch RT]O aQN ` YOXUQYc R\^P YR +U W OPXN & Qd e ) aUX_Q^OR OPX _YOY
`TUX Y^^\UYOXche � _X^UXYRX QN OPX [Yc\X T] � W ]TU Y dQ[XN cTY_ W UXR\cOR QN Y PQdPXU
SXYU UYOX W _\X OT OPX ^TUUXRaTN_QNd QN^UXYRX QN OPX `Y� Q`\` ^TNOY^O aUXRR\UX W � � QN
,m e � e� W YN_ _X^UXYRX QN OPX ^TNOY^O PYc]gS Q_OP W � QN ,m e � e� e kPX X%X^O T] [YUQYOQTNR
QN OPX YRa XUQOh UY_Q\R ^T\ c_ Z X m\YNOQ�X_ Zh OPX UXR\cOR T] & Qd e ) e  TSX[XU W YR OPXUX
SXUX QNR\o ^QXNO _YOY QN OPX STUV T] )TcTdYN YN_ ,hUX i��)# j YN_ NT QN]TU` YOQTN
TN OhaQ^Yc YRaXUQOh UY_QQ W Y^^\UYOX m\YNOQ�^YOQTN T] OPX X%X^O QR NTO aTRRQZ cX e �TOX
OPYO ]TU � �,� � � &� OPX aUX_Q^OX_ SXYU UYOX QR NXdcQdQZcX YR OPX UYO^PXOOQNd acYROQ^ROUYQN dXNXUYOX_ QN OPX ^TYOQNd YO OPXRX aUXRR\UXR QR NXdcQdQZch R` Ycc e
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MN OPQR RX^OQTN W OPX X%X^O T] OPX `TRO UXcX[YNO `T_Xc aYUY` XOXUR TN OPX SXYU

UYOX T] Y ^TYOX_ _QX \RX_ QN Y ROY`aQNd aUT ^XRR QR _QR^\ RRX_ e MN Ycc OPX UXR\ cOR
OT Z X UXaTUOX_ PXUX W OPX ]UQ^OQTN ^TXo ^QXNO QR OYVXN YR � 	 � &� YN_ ��� 	 � &#� W\NcXRR TOPXUS QRX Ra X^Q�X_ e &\UOPXU`TUX W SXYU UYOXR YUX NTU`YcQRX_ Zh � � YN_ � W
YR OPXh YUX ^TNRQ_XUX_ QN[YUQYNOR ]TU Y dQ[XN ` YOXUQYc YN_ cTY_QNd ^TN_QOQTN e � R
_QR^\RRX_ QN �X^OQTN � W OPX aUXRR\UX W � i,m e � e��j W SYR _XOXU` QNX_ ]UT` Y �NQOX
XcX` XNO RQ`\cYOQTN T] OPX ROY`aQNd aUTZcX` YO OPX `Y^UTgR^YcX ik\N[QR\O 04 2=�W
����j e
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kPX aUX_Q^OX_ _XaXN_XN^X T] OPX SXYU UYOX TN OPX YRaXUQOh UY_Q\R � QR RPTSN QN
& Qd e / ]TU � �,� 	 � &)) e MO ^YN ZX RXXN OPYO OPX NTU` YcQRX_ SXYU UYOX _X^UXYRXR S QOPQN^UXYRQNd [Yc\XR T] � W SPXN OPX ^TNOY^O cTY_ YN_ RaY^QNd ZXOSXXN YRaXUQOQXR W � W YUX
VXaO ��X_ e � R Y UT\dP R\U]Y^X QR YRRT^QYOX_ S QOP cTS [Yc\XR T] � W OPX aUX_Q^OQTNR
Q`ach OPYO Y UT\dPXU ^TNOY^OQNd R\U]Y^X S Qcc QN^UXYRX OPX SXYU UYOX T] OPX ^TYOQNd e
kP\R W YN Xo ^QXNO SYh OT aUTcTNd OPX cQ]X T] OPX ^TYOQNd QR OT R`TTOP OPX R\U]Y^X
T] QOR ^TNOY^OQNd aYUONXU e " PQcX OPQR TZRXU[YOQTN QR m\YcQOYOQ[Xch R\aaTUOX_ Zh X� g
a XUQ` XNOYc TZRXU[YOQTNR QN Y UYNdX T] ` YOXUQYcR iX ed eW RXX �VV\UO W ����j W ]\UOPXU
X�aXUQ` XNOYc [XUQ�^YOQTN QR NXX_X_ OT m\YNOQ]h OPYO X%X^O e

&TU Y dQ[XN cX[Xc T] R\U]Y^X UT\dPNXRR W YR SYR RXXN QN & Qd e ) W OPX SXYU UYOX _Xa XN_R
TN OPX NT` QNYc ^TNOY^O aUXRR\UX W � e MN OPX ROY`aQNd RQ`\cYOQTNR W OPX NTU` Yc aUXRR\UX
QN OPX RcQ_QNd UXdQTN UYNdXR Z XOSXXN � &� � � �,� � � &/ T[XU `TRO T] OPX ROY`aQNdPQROTUhe kPX RXNRQOQ[QOh T] OPX SXYU UYOX OT [YUQYOQTNR QN � QR QN[XROQdYOX_ QN & Qd e �
]TU � ��	 � e)� e kPX ROUTNd W NXYU cQNXYU W _Xa XN_XN^X T] SXYU UYOX TN aUXRR\UX `Yh
ZX RXXN W R\ddXROQNd OPYO \RQNd OPX ` Y� Q`\` aUXRR\UX OT aUX_Q^O SXYU UYOX S Qcc d Q[X
Y RQdNQ�^YNOch ^TNRXU[YOQ[X aUX_Q^OQTN e

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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kPX QNn\XN^X T] OPX ]UQ^OQTN ^TXo ^QXNO TN OPX SXYU UYOX QR RPTSN QN & Qd e �� ]TU� �,� 	 � &)) YN_ � �� 	 � e)� iOPXRX [Yc\XR dQ[X � � �,� 	 # &�� YN_ ��� 	 � &��j e kPXUXR\cOR RPTS OPX SXYU UYOX OT Z X PQdPch RXNRQOQ[X OT OPX ]UQ^OQTN ^TXo ^QXNO YO OPXRX
UXcYOQ[Xch P QdP cTY_ cX[XcR e �N QN^UXYRX QN OPX ]UQ^OQTN ^TXo ^QXNO aUT_\^XR PQdPXU
OYNdXNOQYc OUY^OQTNR YN_ OPQR W QN O\UN W dQ[X UQRX OT cYUdXU acYROQ^ ROUYQN Y`acQO\_XR
^Y\RQNd OPX SXYU UYOX OT QN^UXYRX e kP\R W OPX Z XNX�O T] \ RQNd c\ZUQ^YOQTN TU W QN_XX_ W
RXc]gc\ZUQ^YOQNd ^TYOQNdR OT Q`aUT[X SXYU UXRQROYN^X W ` Yh ZX m\YNOQ�X_ ]UT` OPXRX
Oha XR T] aUX_Q^OQTNR e

MN aUY^OQ^Yc YaacQ^YOQTNR W OPX ^TYOQNd OPQ^VNXRR � QR YN Q`aTUOYNO _XRQdN aYUY` g
XOXU e kP\R OPX [YUQYOQTNR T] OPX SXYU UYOX S QOP � SYR YcRT QN[XROQdYOX_ e kPX UXR\cOR
YUX RPTSN QN & Qd e �� Zh OPX RTcQ_ cQNX W SPXUX QO ^YN ZX RXXN OPYO OPX SXYU UYOX
_X^UXYRXR S QOP ^TYOQNd OPQ^VNXRR ]TU ��� � � &� YN_ OPXN UX` YQNR Yc` TRO ^TNROYNO e� OPUXRPTc_ OP Q^VNXRR ^YN OPXUX]TUX ZX Q_XNOQ�X_ ZXhTN_ SPQ^P OPX SXYU UYOX UXg
` YQN R \NY%X^OX_ e MN TOPXU STU_R W ]TU OPX cTY_ YN_ YRaXUQOh UY_Q\R dQ[XN QN & Qd e �� W
OPX QNn\XN^X T] OPX R\ZROUYOX TN OPX SXYU UYOX _QRYaaXYUR SPXN � � ��� e kPX ZXg
PY[QT\U T] OPX ^TYOX_ ^T`aTNXNO OPXN YaaUTY^PXR OPYO T] YN PT`TdXNXT\R ` YOXUQYc
S QOP OPX aUTa XUOQXR T] OPX ^TYOQNd e  TSX[XU W NTOX OPYO YN QN^UXYRX QN OPX YaacQX_
NT` QNYc aUXRR\UX S Qcc UXR\cO QN YN QN^UXYRX QN � YN_ PXN^X dQ[X Y P QdPXU OPUXRPTc_
OPQ^VNXRR e & Qd\UX �� YcRT RPTS R OPYO OPX ^TUUXRaTN_QNd [Yc\XR T] OPX cT ^YcQ(YOQTN
_XaOP � UX` YQN aUY^OQ^Ycch \NY%X^OX_ Zh OPQ^VNXRR ^PYNdXR W _TSN OT � � � &� � eMN Ycc OPX UXR\ cOR UXaTUOX_ RT ]YU W OPX ^TYOQNd ROUYQN PYU_XNQNd ZXPY[QT\U SYR
YRR\` X_ OT ZX OPYO X�PQZQOX_ Zh Z\cV � T e kT YRRXRR OPX X%X^O T] OPX ` YOXUQYc ROUYQN
PYU_XN QNd ZXPY[QT\U TN OPX SXYU UYOXR W ^T`a\OYOQTNR SXUX a XU]TU` X_ ]TU ^TYOQNdR
S QOP OPX _Q%XUXNO ^h^cQ^ ROUXRRgROUYQN ^\U[XR dQ[XN QN & Qd e �� iYj e kP\R OPX UYNdX T]
Q_XYcQRX_ ^TYOQNd `YOXUQYcR YUX YRR\` X_ OT PY[X Y ^T``TN hQXc_ ROUXRR Z\O _Q%XUXNO
VQNX`YOQ^ PYU_XNQNd ZXPY[QT\U e &TU RQ`acQ^QOhW OPX ^\U[XR RPTSN QN & Qd e �� iYj S Qcc
Z X Q_XNOQ�X_ Zh OPX X�aTNXNO W � W SPQ^P ST\c_ ZX UXm\QUX_ OT �O OPX PYU_XNQNd

������� �� ������ �� � ���� ����� � ������ �� ������ �
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ZXPY[QT\U T] XY^P ^\U[X `TNTOTNQ^Ycch \RQNd OPX ]TccTS QNd Xm\Q[YcXNO aTSXU cYS W


� 	 
�+ � 
*-� ,� � � � ]TU 
* � -� , � � i� e�j

SPXUX 
* QR OPX Xm\Q[YcXNO \NQY� QYc ROUXRR W YN_ 
�+ OPX hQXc_ ROUYQN _X�NX_ YR 
�+ 	-�,� � � e � _QUX^O ^TUUXRaTN_XN^X ^YN ZX ]T\N_ ZXOSXXN OPX aTSXU cYS X�aTNXNO
� YN_ OPX VQNX` YOQ^ PYU_XNQNd aYUY` XOXUR � � YN_ � QN ,m e � e�� e &TU QNROYN^X W Y
[Yc\X T] � 	 � ^TUUXRaTN_R OT OPX [Yc\XR T] � � 	 � &�# YN_ � 	 � &! ^YcQZUYOX_ ]UT`Z\cV � T _YOY e

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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MO ^YN ZX RXXN QN & Qd e �� iYj OPYO W YR � QN^UXYRXR S QOP Y dQ[XN ROUXRR cX[Xc W OPX
Y`T\NO T] acYROQ^ ROUYQN QN^UXYRXR e kPX aUX_Q^OX_ X%X^O T] [YUhQNd � TN OPX SXYU
UYOX QR RPTSN QN & Qd e �� iZ j e � R X�aX^OX_ W OPX SXYU UYOX QN^UXYRXR S QOP OPX PYU_XNQNd
X�aTNXNO e kP\R OPX ROUTNdXU OPX ROUYQN PYU_XNQNd ZXPY[QT\U T] OPX ^TYOQNd ` YOXUQYc W
OPX Z XOOXU SXYU UXRQROYN^X aUTa XUOQXR ^YN ZX X�aX^OX_ e

� � � ��������

MN OPQR STUV W OPX ]TU`\cYOQTN T] OPX aUTaTRX_ `\cOQR^YcX ^TNOQN\\` `X^PYNQ^R Yag
aUTY^P PYR UXcQX_ TN YN Q_XYcQRYOQTN T] OPX ^TNOY^O Z XOSXXN Y R`TTOP YN_ Y UXcYg
OQ[Xch UT\dP R\U]Y^X YR Y RXUQXR T] a XUQT_Q^Ycch YUUYNdX_ \NQO ^XccR YO OPX ` XRTR^YcX
R\Zb X^OX_ OT UXa XYOX_ RcQ_QNd ^TNOY^O e kPQR UXm\QUXR OPYO OPX UT\dPNXRR T] OPX ^TNg
OY^OQNd R\U]Y^X Z X ^PYUY^OXUQRX_ OT Q_XNOQ]h OPX cXNdOP T] OPX \NQO ^Xcc ` T_Xc YN_
OPX ^PYUY^OXUQROQ^R T] OPX ^TNOY^O aUXRR\UX _QROUQZ\OQTNR e

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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MN OPX \NQO ^Xcc YNYchRXR W ` YOXUQYc aTQNOR YO OPX RY`X _XaOP ]UT` OPX R\U]Y^X
X�aXUQXN^X OPX RY` X acYROQ^ _X]TU` YOQTN PQROTUQXR YN_ Y cYhXU T] ` YOXUQYc QR UX`T[X_
YZT[X OPX aTRQOQTN YO SPQ^P OPX cYUdXRO acYROQ^ RPXYU ROUYQN _X[XcTaR e kPX UX`T[Yc
T] TNX cYhXU T] ` YOXUQYc QR OPXN ^TNRQ_XUX_ OT _XOXU` QNX OPX SXYU UYOX e kPX T[XUYcc
SXYU Z XPY[QT\U S Qcc PTSX[XU QN[Tc[X OPX UX`T[Yc T] R\^^XRRQ[X cYhXUR T] ` YOXUQYc
\NOQc OPX ^TYOQNd QR ^T`acXOXch STUN YSYhe kPX SXYU UYOX S Qcc OPXN ZX _Q%XUXNO ]TU
XY^P R\^^XRRQ[X cYhXU W YR OPX UYOQT W ��� W _X^UXYRXR TN UX`T[Yc T] XY^P cYhXU e lYRX_
TN OPX UXR\cOR RPTSN QN & Qd e �� W QO QR OPXUX]TUX X�aX^OX_ OPYO OPX N\`ZXU T] RcQ_QNd
^h^cXR OT ]YQc\UX S Qcc _X^UXYRX ]TU OPX RX^TN_ YN_ R\^^XRRQ[X cYhXUR e MO QR YcRT aTRRQZcX
OPYO RT` X Y`T\NO T] a cYROQ^ _X]TU`YOQTN S Qcc PY[X Y^^\`\cYOX_ YO OPX _XaOP � ��
]UT` OPX TUQdQNYc ^TYOQNd R\U]Y^X Zh OPX OQ` X OPX � URO cYhXU QR UX`T[X_ cXY_QNd OT Y
]\UOPXU QN^UXYRX QN SXYU UYOX ]TU OPX RX^TN_ YN_ R\ZRXm\XNO cYhXUR e  TSX[XU W ]UT`
OPX ROXXa NYO\UX T] OPX cT ^Yc ROUYQN dUY_QXNOR YO OPX _XaOP � W X ed e RXX & Qd e # W OP QR
X%X^O QR X�aX^OX_ OT Z X RX^TN_YUh YN_ QR OPXUX]TUX NTO Y^^T\NOX_ ]TU QN OP QR RO\_he

kPX N\`ZXU T] RcQ_ QNd ^h^cXR OT ]YQc\UX ]TU Y dXNXUQ^ cYhXU � W  � � W QR d Q[XN YR
���� �� iRXX ,m e # e�j W SPXUX �� QR OPX ^UQOQ^Yc cT ^YcQ(YOQTN _XaOP ]TU OPX cYhXU � W YN_� �� OPX ^TUUXRaTN_QNd SXYU UYOX e kPX OTOYc N\`ZXU T] RcQ_QNd ^h^cXR OT ]YQc\UX W  � WS Qcc OPXN ZX dQ[XN Zh

 � 	 NT e cYhXUR
�
�� � ��� �� & i! e�j

kPX OTOYc N\`ZXU T] RcQ_ QNd ^h^cXR UXm\QUX_ OT SXYU YSYh ^TYOQNdR T] _Q%XUXNO OPQ^Vg
NXRR W YR aUX_Q^OX_ Zh ,m e ! e� W YUX dQ[XN QN & Qd e �� e  XUX W OPX NTU` YcQRX_ aUXRR\UX YN_
YRa XUQOh UY_Q\R PY[X Z XXN YRR\` X_ OT ZX � �,� 	 � &)) W YN_ � �� 	 � e)� W UXRa X^OQ[XchW
YN_ �� 	 � &� e MO QR STUOP NTOQNd OPYO W ]TU OPQR cTY_ cX[Xc W Y NXYUgcQNXYU _Xa XN_XN^XT] cQ]X TN � QR aUX_Q^OX_ e
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kPX RcQ_QNd cQ]X d Q[XN Zh ,m e ! e� ^YN ZX OPT\dPO T] YR Y `XRTR^TaQ^ ` XYR\UX T] cQ]X e
�O OPX `Y^UTR^YcX W PTSX[XU W ]TU QNROYN^X QN Y ROY`aQNd aUT^XRR W Y aUX_Q^OQTN T] OPX
N\`ZXU T] �4251 <6? TaXUYOQTNR OT ]YQc\UX QR UXm\QUX_ e �XO � ZX OPX RcQ_ QNd _QROYN^X
X�aXUQXN^X_ Zh Y aTQNO TN OPX ^TYOQNd R\U]Y^X QN TNX ROY`aQNd TaXUYOQTN e kPQR
m\YNOQOh ^YN ZX TZOYQNX_ _QUX^Och ]UT` OPX RY` X ` Y^UTR^TaQ^ �NQOX XcX` XNO YNYchRXR
^TN_\^OX_ OT X�OUY^O OPX aUXRR\UX W � e kPX RcQ_QNd _QROYN^X QN TNX RcQ_QNd ^h^cX QR OPX
_QROYN^X ZXOSXXN YRa XUQOQXR W � e kPXUX]TUX OPX N\`ZXU T] ROY`aQNd TaXUYOQTNR OT
]YQc\UX S Qcc Z X dQ[XN ZhW

 � 	 ��  � � �� �
QNO i���j
�
�� � �� �� � i! e�j

SPXUX \RX SYR ` Y_X T] OPX NXdcQd QZ cX X%X^O T] ^TYOQNd OPQ^VNXRR TN � iRXX & Qd e ��j
YN_ OPX N\`ZXU T] cYhXUR UX`T[X_ SYR YaaUT� Q` YOX_ Zh OPX QNOXdXU [Yc\X T] ��� e �
Oha Q^Yc [Yc\X T] OPX RcQ_ QNd _QROYN^X ^Yc^\ cYOX_ ]UT` OPX ` Y^UTR^TaQ^ &, YNYchRXR
T] OPX ROY`aQNd aUT^XRR SYR � 	 � e# `` e kP\R W S QOP � 	 � e� `` W � 	 � e�� `` W
YN_ OPX UXR\cOR T] & Qd e �� W TNX �N_R OPYO  � � ���� W SPQ^P QR Y UXYRTNYZcX [Yc\X e �
aYUY` XOUQ^ RO\_h \RQNd RcQ_QNd _QROYN^XR T] UXcX[YN^X OT ROY`aQNd YN_ TOPXU RQ` QcYU
aUT ^XRRXR OTdXOPXU S QOP Y _XOYQcX_ _QR^\RRQTN T] cQ]X aUX_Q^OQTN T] ^TYOX_ ^T`aTNXNOR
S Qcc Z X dQ[XN QN k\N[QR\O �� �� & i���� j eMN OPX aUTaTRX_ `\cOQgR^YcX YaaUTY^P W Y `T_Q�X_  XUO( QYN ^TNOY^O OPXTUh PYR
ZXXN \RX_ OT UXaUXRXNO OPX ^TNOY^O aUXRR\UX _QROUQZ\OQTNR SPQ^P ST\c_ ZX TZOYQNX_
SPXN OPX X%X^OR T] acYROQ^ _X]TU`YOQTN YUX Y^^T\NOX_ ]TU e  XUX W Y aYUY` XOXU 
 QN
,mR e � e� YN_ � e� QR \RX_ OT R^YcX OPX ` YdNQO\_XR T] � � YN_ � dQ[XN Zh OPX  XUO( QYN
UXcYOQTNR e &\UOPXU STUV QR UXm\QUX_ OT ^YcQZUYOX 
 ]TU Y S Q_XU UYNdX T] UT\dPNXRR
^PYUY^OXUQROQ^R iQ eX eW � YN_ �j YN_ ^TYOQNd aUTa XUOQXR ]UT` UX]XUXN^X aUXRR\UX _QRg
OUQZ\OQTNR TZOYQNX_ ]UT` XcYROQ^gacYROQ^ �NQOX XcX` XNO ^TNOY^O RQ`\cYOQTNR e &\UOPXUg
`TUX W QN OPX ^\UUXNO STUV W OPX R\U]Y^X OUY^OQTNR YUX YRR\` X_ OT UX` YQN \N^PYNdX_
_\UQNd OPX ^h^cQ^ RcQ_ QNd P QROTUhe MN aUY^OQ^X W OPXh ` Yh [YUh _\X OT ^PYNdXR QN XQOPXU
OPX ^TNOY^O dXT` XOUh TU OPX ` YdNQO\_X T] OPX NT` QNYc YaacQX_ ^TNOY^O aUXRR\UX W � e
M] OPX cTY_QNd P QROTUh YN_(TU YNh ^PYNdXR QN OPX ]UQ^OQTN ^TXo ^QXNO W � ^YN ZX _Xg
OXU` QNX_ W OPXN [Yc\XR T] � YN_ � � N\`XUQ^Ycch aUX_Q^OX_ S QOP OPX aUTaTRX_ \NQO ^Xcc
YaaUTY^P ^YN ZX \RX_ W QN ^TNb \N^OQTN S QOP ,m e # e! W OT aUX_Q^O OPX SXYU ZXPY[QT\U
T] OPX ^TYOQNd \N_XU R\^P ^TN_QOQTNR e

MO RPT\ c_ YcRT Z X NTOX_ OPYO OPX _XaOP ZXNXYOP OPX R\U]Y^X YO SPQ^P OPX ` Y� g
Q`\` RPXYU _X]TU` YOQTN QR ]T\N_ QR aUX_Q^OX_ OT _X^UXYRX S QOP QN^UXYRQNd ]UQ^OQTN e
MO QR OPXUX]TUX X�aX^OX_ OPYO OPX ^UQOQ^Yc _XaOP � SQcc Z X^T` X NXdcQdQZch R`Ycc ]TU
^TNOY^OQNd R\U]Y^XR S QOP [XUh PQdP ]UQ^OQTN ^TXo ^QXNOR iX ed eW � � � &�j e MN R\^P
^YRXR W ` Q^UT ^UY^VR ST\c_ cQVXch TUQd QNYOX ]UT` OPX ^TYOQNd R\U]Y^X W YN_ Y _Q%XUXNO
YaaUTY^P ST\c_ ZX UXm\QUX_ OT _XOXU` QNX OPX [Tc\` X T] ` YOXUQYc UX`T[X_ e

MN T\U ^Yc^\cYOQTNR W OPX ^TYOQNd ` YOXUQYc QR YRR\` X_ OT ZX PT`TdXNXT\R e  TSg
X[XU W RT`X ^TYOQNd _XaTRQOQTN ` XOPT_R YUX VNTSN OT cXY[X QNPT`TdXNXQOQXR S QOPQN
OPX ` YOXUQYc W R\^P YR aTUTRQOQXR _\UQNd acYR` YgRaUYhQNd e &\UOPXU`TUX W OPX ^TYOQNd
`Yh YcRT ZX ^T`aTRX_ T] OST TU `TUX ` XOYccQ^ aPYRXR W X ed e� T � � c� Q W S QOP ^TNOUYROg
QNd aUTaXUOQXR e MO PYR YcRT Z XXN X�aXUQ` XNOYcch TZRXU[X_ OPYO ` Q^UTROU\^O\UXR R\^P
YR _QRcT ^YOQTN ^XccR _X[XcTa YO PXY[Qch _X]TU` X_ ]UYd` XNOX_ cYhXUR _\UQNd RcQ_QNd
^TNOY^O i* QdNXh YN_ ) cYXRXU W ��)/j e kPX YaaXYUYN^X YN_(TU R\ZRXm\XNO _X[XcTag
`XNO T] R\^P ` Q^UTROU\^O\UYc QNPT`TdXNXQOQXR _\UQNd RXU[Q^X S Qcc Y%X^O OPX cT ^Yc

� ������ �� ������ �� � ���� ����� � ������ �� ������ �
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`YOXUQYc aUTa XUOQXR YN_ PXN^X OPX SXYU Z XPY[QT\U e &TU Y aYUOQ^\cYU ` YOXUQYc W OPX
cT ^Yc ` Q^UTROU\^O\UYc X[Tc\OQTN _\UQNd _X]TU` YOQTN YN_ QOR X%X^O TN OPX cT ^Yc ` Yg
OXUQYc nTS ROUXRR ^YN ZX Y^^\UYOXch _XR^UQZ X_ OPUT\dP OPX \RX T] aPhRQ^Ycch ZYRX_
QNOXUNYc [YUQYZcX ^TNROQO\OQ[X ]TU`\cYOQTNR iX ed eW RXX l\RRT W ���/j e � cOXUNYOQ[XchW
QNPT`TdXNXQOQXR YO OPX `XRTR^YcX iX ed e aPYRX ^TNROQO\OQTN W aTUTRQOQXRj ^YN ZX QNOUTg
_\^X_ X�acQ^QO ch QNOT OPX \NQO ^Xcc &, `T_Xc e kPQR QR PTSX[XU T\ORQ_X OPX R^TaX T]
OPQR STUV YN_ S Qcc Z X Y__UXRRX_ QN ]\O\UX STUV e

� � 	������
� `\cOQR^YcX ` X^PYNQROQ^ YaaUTY^P PYR Z XXN _X[XcTa X_ OT RO\_h OPX X%X^O T] R\U]Y^X
YN_ ` Q^UTROU\^O\UYc aYUY` XOXUR YN_ cT ^Yc ^TNOY^O ^TN_QOQTNR TN OPX UYOX T] RcQ_QNd
SXYU _\UQNd Y ` XOYc STUVQNd aUT ^XRR e +TNOY^O ZXOSXXN Y UXcYOQ[Xch UT\dP ZT_h YN_
Y R`TTOP ^TYOQNd YO OPX ` XRTR^YcX PYR Z XXN ^TNRQ_XUX_ e kPX `X^PYNQ^Yc UXRaTNRX
T] OPX ^TYOQNd _\X OT UXaXYOX_ RcQ_QNd ^TNOY^O PYR Z XXN TZOYQNX_ ]UT` �NQOX XcX`XNO
YNYchRXR T] Y UXaUXRXNOYOQ[X \NQO ^Xcc ` T_Xc e � UYO^PXOOQNd SXYU `T_Xc W YRR\` X_ OT
ZX ^TNOUTccX_ Zh OPX Y^^\`\cYOQTN T] acYROQ^ _X]TU` YOQTN QN OPX ^TYOQNd R\ZR\U]Y^X W
PYR ZXXN ]TU`\cYOX_ YN_ \RX_ OT ^TN_\^O Y aYUY` XOUQ^ QN[XROQdYOQTN QNOT OPX X%X^O
T] ` YOXUQYc W cTY_QNd W R\U]Y^X UT\dPNXRR YN_ dXT` XOUQ^Yc aYUY` XOXUR TN OPX SXYU
UYOX e �N X�aUXRRQTN QR YcRT dQ[XN OT cQNV OPX ` Y� Q`\` N\`ZXU T] RcQ_QNd ^h^cXR YO
OPX cX[Xc T] XY^P QN_Q[Q_\Yc YRa XUQOhW TU `XRTR^YcX W S QOP OPX ` Y^UTR^TaQ^ ` Y� Q`\`
N\`ZXU T] ROY`aQNd TaXUYOQTNR UXm\ QUX_ OT SXYU YSYh OPX ^TYOQNd e kPX aUX_Q^OQTNR
RPTS OPYO OPX SXYU UYOX QN^UXYRXR S QOP ^TNOY^O aUXRR\UX YN_ _XaXN_R ROUTNdch TN OPX
^TYOQNd OPQ^VNXRR YN_ OPX UT\dPNXRR T] OPX ^T\NOXUaYUO R\U]Y^X e MO QR YcRT ]T\N_ OPYO
Y UX_\^OQTN QN OPX ]UQ^OQTN ^TXo ^QXNO YN_ YN QN^UXYRX QN OPX ^TYOQNd ROUYQN PYU_XNQNd
ZXPY[QT\U ^YN ^TNRQ_XUYZch Q`aUT[X OPX SXYU UXRQROYN^X T] ^TYOX_ ^T`aTNXNOR e kPX
aUX_Q^OX_ OUXN_R YUX dXNXUYcch ^TNRQROXNO S QOP X�aXUQ` XNOYc TZRXU[YOQTNR � PTSX[XU W
RT` X T] OPX` NXX_ OT Z X X�aXUQ` XNOYcch [XUQ�X_ QN ]\O\UX STUV e kPX aUTaTRX_
]UY` XSTUV ^YN YcRT Z X YaacQX_ OT QN[XROQdYOX OPX RcQ_QNd SXYU ZXPY[QT\U T] \N^TYOX_
^T`aTNXNOR e
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