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� QRSTUUV QWXYTZ[RU\[SSWRY WR] ^[_`\Sa_`[ b^WR]STY[Rcccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccd

P QRe[^fWRY[R WR] g[\`h]afccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccci

d jR\[^UW_`WRYUY[Za[\ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccck

l QZU_`a_`\WRY ^[S[mTR\[^ Q^\[Rccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccn

lc� opY[S cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc��

q rTsa\ cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc��
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ga\ ][e u[ZTWWRYUvSTR wxTaRS[ yyz aU\ [aR[ uTWSTR][R\{a_fSWRY ae |[W[RU\[aR[^ }[aSh^\ ~a^_`[RUTSS

Y[vSTR\c �TU �STRY[Za[\ UhSS TWX ][^ uTUaU ][^ ��dZ uTWbu [R\{a_f[S\ {[^][RV ]T [U Ua_` We QW�[RZ[�

^[a_`UXS�_`[R `TR][S\V ]a[ Ua_` TR ae �WUTee[R`TRY Z[ZTW\[ �^\U\[aS[ TRU_`Sa[�[Rc

u[STRY[ mhR }a[^[RV �XSTRs[R WR] ][^ ZahShYaU_`[R oa[SXTS\ UaR] aR ][^ QZ{�YWRY TW_` ae xT`e[R Z[�

U_`S[WRaY\[^ Zs{c m[^[aRXT_`\[^ o[^XT`^[R sW Z[^�_fUa_`\aY[Rc

�[^ Z[UhR][^[ Q^\[RU_`W\s aU\ aR ][R �� llWR] lq u|T\�_`b Y[^[Y[S\c

�WR�_`U\ U\[SS\ Ua_` ]a[ r^TY[V {[S_`[ Q^\[R Y[U_`�\s\ WR] sW][e aR ][^ uTWS[a\vSTRWRY WR] Z[a uTW�

mh^`TZ[R ^[S[mTR\ UaR]c �aR[ ][^T^\aY[ x[S[mTRs fTRR X�^ ][R x[Y[SXTSS TWX s{[a Q^\[RfhSS[f\am[ Z[�

U_`^�Rf\ {[^][Rc

QZZaS]WRY �� �Z[^Ua_`\ sW Z[UhR][^U WR] U\^[RY Y[U_`�\s\[R Q^\[R �RT_`� k QZUc P |^Rc �d WR]

�lu|T\�_`b� WR] �[^mh^`[ZWRY ][^ X�^ ][R x[Y[SXTSS �� ��� �������������� ��� ��� ���������

��� ����������  ����¡����¡����c �a[ �Z^aY[R Q^\[R UaR] Y[e�� � ll QZUc q �T\s q mhR ][R o[^Zh\[R

][U � ll u|T\�_`b X^[aY[U\[SS\c¢

£¤¥¦ §¦¨©ª«¥¨©¦¬ §®¬¯«°±¦¬ ²®§¯¦¬ ³´««µª¶¬¯¥± ¯¦· ¸´«±¦¬¯¦¬ ¹°¬¯«®¬±µ«¦¥ª¸°¯¦¬ ¦¬ª¬´··¦¬º »§ª¦¬µ¨©®ª¼ ¥¬
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~hRf^[\ m[^Zh\[R aU\ X�^ ]a[ hc Yc ^[S[mTR\[RV {aS] S[Z[R][R Q^\[R RT_` � ll QZUc � u|T\�_`b ��WY^aXXU�

m[^Zh\[��

• ][R }a[^[R RT_`sWU\[SS[RV Ua[ sW XTRY[RV sW m[^S[\s[RV sW \p\[R h][^ a`^[ �R\{a_fSWRYUXh^e[R

TWU ][^ |T\W^ sW [R\R[`e[RV sW Z[U_`�]aY[R h][^ sW s[^U\p^[RË

• ]a[ }a[^[ {�`^[R] ][^ rh^\vXSTRsWRYU�V QWXsW_`\�V gTWU[^�V �Z[^{aR\[^WRYU� WR]

ÌTR][^WRYUs[a\[R [^`[ZSa_` sW U\p^[RË [aR[ [^`[ZSa_`[ �\p^WRY Sa[Y\ ]TRR mh^V {[RR Ua_`

]W^_` ]a[ �\p^WRY ][^ �^`TS\WRYUsWU\TR] ][^ ShfTS[R �hvWST\ahR [aR[^ Q^\ m[^U_`S[_`\[^\Ë

• rh^\vXSTRsWRYU� h][^ xW`[U\�\\[R ][^ }a[^[ TWU ][^ |T\W^ sW [R\R[`e[RV sW Z[U_`�]aY[R h][^

sW s[^U\p^[RË

• �XSTRs[R h][^ a`^[ �R\{a_fSWRYUXh^e[R �sc uc �Te[RV x`ashe[� TWU ][^ |T\W^ sW [R\R[`e[RV

Ua[ h][^ a`^[ �\TR]h^\[ sW Z[U_`�]aY[R h][^ sW s[^U\p^[Rc

�W ][R o[^Zh\U\T\Z[U\�R][R ae �aRs[SR[R�

• }p\WRY h][^ o[^S[\sWRY mhR yR]ama]W[R Zs{c u[U_`�]aYWRY h][^ �[^U\p^WRY mhR

�R\{a_fSWRYUXh^e[R� �a[ [R\Uv^[_`[R][R o[^Zh\[ X�^ }a[^[ WR] �XSTRs[R UaR] aR]ama]W[R� Z[�

shY[R WR] U_`Sa[�[R TSS[ �R\{a_fSWRYUXh^e[R {a[ [\{T �a[^V xTWv[R h][^ �XSTRs[RUTe[R [aRc

QSS[^]aRYU `TZ[R sWR�_`U\ ]a[ x[_`\Uv^[_`WRY WR] ]TRR ]a[ ZaUSTRY S[\s\[ |hm[SSa[^WRY ][U

u|T\�_`b ]a[ �_`{[SS[ [aR[^ w�aYRaXafTRsz [aRY[X�`^\c �[eRT_` {[^][R ]a[U[ o[^Zh\[ Ra_`\

m[^S[\s\V {[RR ]TU }p\WRYU� WR] o[^S[\sWRYU^aUafh X�^ �Í[evST^[ ][^ Z[\^hXX[R[R Q^\[R Ra_`\

UaYRaXafTR\ [^`p`\ aU\ WR] Ua_` sWYS[a_` TSU WRm[^e[a]ZT^ s[aY\ �� ll QZUc q

�T\s P |^c � u|T\�_`b�c

• �^`[ZSa_`[ �\p^WRY� �a[U[U o[^Zh\ aU\ TWX [aR[R ^�WeSa_`�XWRf\ahRTS TZY^[RsZT^[R

Q^\[RZ[U\TR] �w�hvWST\ahRz� WR] Z[U\aee\[V TSS[^]aRYU UWeeT^aU_` U[`^ {[a\ ^[a_`[R][ �[a\�

v`TU[R Z[shY[R WR] U[\s\ X�^ [aR[ o[^{a^fSa_`WRY mh^TWUV ]TUU Ua_` U\p^WRYUZ[]aRY\ ][^ �^`TS�

\WRYUsWU\TR] ]a[U[U u[U\TR]U m[^U_`S[_`\[^\c �[^ �^`TS\WRYUsWU\TR] aU\ TSU b[UTe\`[a\ ][^

�aRXS�UU[ sW U[`[RV ]a[ Ua_` STRYX^aU\aY TWX ]a[ o[^Z^[a\WRY WR] ]a[ b^p�[ ]a[U[U u[U\TR][U TWU�

{a^f[Rc ÌTU TSU wShfTS[ �hvWST\ahRz TRsWU[`[R aU\V WR\[^U_`[a][\ Ua_` s{aU_`[R ][R [aRs[SR[R

Q^\[Rc

• �[^U\p^WRY h][^ u[U_`�]aYWRY [aR[^ rh^\vXSTRsWRYU� h][^ xW`[U\�\\[� �a[U[U o[^Zh\ aU\ fhRf�

^[\ XS�_`[R� WR] XWRf\ahRUZ[shY[Rc u[a [aR[^ rh^\vXSTRsWRYUU\�\\[ `TR][S\ [U Ua_` T^\Z[shY[R

We ][R e[`^ h][^ eaR][^ Y[UTe\[RV h][^ TZ[^ We [aR[R Z[U\aee\[R �X�^ ]a[ rWRf\ahR s[R\�

^TS[R� }[aS ][U Î[Z[RU^TWeUV ][^ WRm[^sa_`\ZT^ aU\V We ]a[

[^XhSY^[a_`[ rh^\vXSTRsWRY sW Ua_`[^Rc r�^ ]a[ rh^\vXSTRsWRYUU\�\\[ YaS\ ][^ �_`W\s

TW_` ]TRRV {[RR Ua_` ]a[ }a[^[ Y[^T][ Ra_`\ TR h][^ aR a`^ TWX`TS\[R �sc uc TWXY^WR] ÏT`^[Us[a\�

Sa_`[^ ÌTR][^WRY[R�V TZ[^ ]TmhR TWUsWY[`[R aU\V ]TUU Ua[ ]a[U[ {a[][^

TWXUW_`[R Zs{c ^[Y[Se��aY RW\s[R {[^][Rc bS[a_`[U YaS\ X�^ xW`[U\�\\[RV Z[a ][R[R [U

Ua_` We rS�_`[R h][^ �\^Wf\W^[R `TR][S\V ]a[ X�^ [aR [aRs[SR[U }a[^ h][^ [aR[ b^Wvv[

mhR }a[^[R aR e[`^ h][^ eaR][^ aRTf\am[R �`TU[R mhR Z[UhR][^[^ u[][W\WRY UaR]V

Uv[saXaU_`[ }a[^ZTW\[R ea\ [aRY[U_`ShUU[Rc

�W^ �a_`[^WRY ][^ pfhShYaU_`[R rWRf\ahR fpRR[R TW_` mh^Y[shY[R[ QWUYS[a_`UeT�RT`e[R

�Ð�r�gT�RT`e[R� ]W^_`Y[X�`^\ {[^][Rc Ì[^][R o[^Zh\U\T\Z[U\�R][ RT_` � ll u|T\�_`b [^X�SS\V Uh

fTRR ]TU oh^`TZ[R Z[a �^X�SSWRY Z[U\aee\[^ QWURT`e[mh^TWUU[\sWRY[R �� lq QZUc k u|T\�_`b� WR\[^

jeU\�R][R ][RRh_` sWY[STUU[R {[^][Rc
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QWU ][R o[^Zh\[R U[SZU\ WR] ][R hZaY[R QWUX�`^WRY[R [^YaZ\ Ua_` fST^V ]TUU TWU^[a_`[R][ yRXh^eT\a�

hR[R sWe mh^Sa[Y[R][R oh^`TZ[R WR] sW epYSa_`[^{[aU[ Z[\^hXX[R[R u[U\�R][R [R\Uv^[_`[R] Y[�

U_`�\s\[^ Q^\[R mh^Sa[Y[R h][^ ae xT`e[R ][U Ï[{[aSaY[R oh^`TZ[RU Z[aY[Z^T_`\ {[^][Re�UU[RV We

[aR[ �^�XWRY sW [^epYSa_`[Rc

�a[ x[S[mTRsv^�XWRY aU\ ][^ [^U\[ u[T^Z[a\WRYUU_`^a\\ ae �^�XTZSTWX [aR[^ T^\[RU_`W\s^[_`\Sa_`[R �^��

XWRY �UT��c �a[^ [^XhSY\ ]a[ wQZU_`a_`\WRY ][^ Q^\[RzV ]c`c UT��^[S[mTR\[R Q^\[R X�^ ]TU oh^`TZ[R{[^�

][R [^ea\\[S\c

�a[ QZU_`a_`\WRY vh\[Rsa[SS Z[\^hXX[R[^ Q^\[R [^XhSY\ WR\[^ �[^TRsa[`WRY ][U ae |T\W^^TWe sW [^{T^�

\[R][R Q^\[RUv[f\^WeUV ][^ fhRf^[\ Y[Y[Z[R[R Î[Z[RU^TWeTWUU\T\\WRY WR] ][R sW [^{T^\[R][R

Ìa^fXTf\h^[R Zs{c ][^[R QWUv^�YWRYc

QZZaS]WRY P� �_`[eT\aU_`[ �T^U\[SSWRY ][^ x[S[mTRsv^�XWRYÑ

Ò »§ª¦¬µ¨©®ª¼ ¥¬ ¯¦§ ½°®«¦¥ª¾«°¬®¬±¿ ¹°¬¯«®¬±µ«¦¥ª¸°¯¦¬ ¸À§ ¯¥¦ °· Á«°¬¦¬ ®¬¯ ½°®¦¬ ½¦ª¦¥«¥±ª¦¬¿ ½°¯¦¬ÊÃÀ§ªÊ

ª¦·Ä¦§±¿ Â¥¬¥µª¦§¥®· ¸À§ Ã¥§ªµ¨©°¸ª¿ »§Ä¦¥ª ®¬¯ Ã´©¬®¬±µÄ°®¿ ÅÆÇÈ
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ye r^�`ÏT`^ PÓPÓ {W^][ ae u[^[a_` ][U �STRWRYU^TWe[U [aR[ QmaXTWRaU\aU_`[ jR\[^UW_`WRY ��[\[^

ÔW[\s� ae QWX\^TY ][U u�^hU je{[S\vSTRWRY �^c }`heTU g�RsaRY ]W^_`Y[X�`^\c �^c }`heTU g�RsaRY

m[^U\T^Z ae r[Z^WT^ PÓP�c QWXs[a_`RWRY[R sW [aR[e m[^eW\Sa_` ][^ TmaXTWRaU\aU_`[R jR\[^UW_`WRY

sWY^WR][Sa[Y[R][R x[S[mTRs_`[_fU fhRR\[R Ra_`\ [^ea\\[S\ {[^][Rc

QWU ]a[U[e b^WR] {W^][ aeg�^sÕQv^aS PÓP� [aR[ [^R[W\[ x[S[mTRsv^�XWRY ]W^_`Y[X�`^\c

�a[ x[S[mTRsv^�XWRY [^XhSY\ TR`TR] ][^ X�^ ]a[ b[e[aR][ |[W[RU\[aR ]W^_` ]TU yRXh^eT\ahRUUÖU\[e

�a[ST^\[RfhRs[v\ uT][R�Ì�^\\[eZ[^Y TRY[Y[Z[R[R Q^\[RV Uh{a[ �WZSafT\ahR[R WR] {[a\[^[R �T\[R

][^ ÎjuÌc

�aR[ b[S�R][Z[Y[`WRY sW^ �^ea\\SWRY ][^ �TZa\T\vh\[RsaTS[ X�^ ]a[ ^[S[mTR\[R Q^\[RÕQ^\[RY^Wvv[R

{W^][ Te P×cÓdcPÓP� ]W^_`Y[X�`^\c �aR[ s{[a\[ u[Y[`WRY [^XhSY\[ Te PdcÓicPÓP�c �W^_` ]a[ �aR�

U_`�\sWRY ][^ Î[Z[RU^TWeU\^Wf\W^[R {a^] [aR[ oh^[aRU_`�\sWRY ][U sW [^{T^\[R][R Q^\[RUv[f\^WeU

Y[\^hXX[Rc u[UhR][^[ u[^�_fUa_`\aYWRY XaR][\ ]TU oh^fhee[R T^\[RU_`W\s^[_`\Sa_` ^[S[mTR\[^ Q^\[Rc

QZU_`Sa[�[R]{a^] ]TU T^\[RU_`W\s^[_`\Sa_`[ ~hRXSaf\vh\[RsaTS `aRUa_`\Sa_` ][^ o[^Zh\U\T\Z[U\�R][ ][U

� ll u|T\�_`b [^ea\\[S\V We ]T^TWU ]a[ vSTR[^aU_`[R ~hRU[ØW[Rs[R WR] ]TU {[a\[^[ oh^Y[`[R TZS[a�

\[R sW fpRR[Rc r�^ ]a[ RT_` ][^ x[S[mTRsv^�XWRY m[^ZS[aZ[R][R ^[S[mTR\[R Q^\[R [^XhSY[R {[a\[^[

�^�XU_`^a\\[ ae xT`e[R [aR[^ Uv[sa[SS[R T^\[RU_`W\s^[_`\Sa_`[R �^�XWRYc
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»ÄÄ¥«¯®¬± Ùº Ú°±¦ ®¬¯ »Ä±§¦¬¼®¬± ¯¦µ Á«°¬®¬±µ±¦Ä¥¦ªµ Û§®¬¯«°±¦ ¤°ª¦¬Ê ®¬¯ Ü°§ª¦¬¯¥¦¬µª ¯¦§ ÚÝ½ÃÞ

�TU �STRY[Za[\ {a^] ehe[R\TR sWe Q_f[^ZTW Y[RW\s\c

�[^ uah\hv\Öv dkc�Ó Q_f[^ Raee\ ][R Y^p�\[R }[aS ][^ rS�_`[ [aRc �^ {a^] ae |h^][R mhR [aR[e \Öva�

U_`[RV {[RaY Z[XT`^[R[R b^TU{[Y �iÓcPq� TZY[SpU\c QW_` ae �U\[R U_`Sa[�\ Ua_` [aR b^TU{[Y TRV [^ aU\

[\{TU U_`eTS[^ WR] s[aY\ TR ][^ b^[Rs[ sW ][R �TWUY�^\[R ][^ Z[U\[`[R][R u[ZTWWRY WR] sWeQ_f[^

`aR TWX {[RaY[R ÔWT]^T\e[\[^R xW][^TSm[Y[\T\ahR �dqciÓ� TWXc ye ��][R {a^] ]a[ Q_f[^XS�_`[ mhR

[aR[e U_`eTS[R }^h_f[RY^TZ[R ��Pcid� Z[Y^[Rs\c �[^ m[^eW\Sa_` RW^ Z[a �\T^f^[Y[R {TUU[^X�`^[R][

b^TZ[R {[aU\ f[aR[ Y[{�UU[^\ÖvaU_`[R o[Y[\T\ahRUU\^Wf\W^[R TWXc �[e Y^TU^[a_`[R u[U\TR] aU\ ]a[

u^[RRR[UU[S Z[aY[eaU_`\c �T^TSS[S sWeb^TZ[R X�`^\ [aR[ TUv`TS\a[^\[V mpSSaY m[^Ua[Y[S\[ �\^T�[ �iÓcP��c

�aR [Z[RXTSSU TUv`TS\a[^\[^ r[S]{[Y Z[Y^[Rs\ ]a[ Q_f[^XS�_`[ xa_`\WRY Ì[U\[RV vT^TSS[S ]TsW X�`^\ [aR

U_`eTS[^ }^h_f[RY^TZ[R ��Pcid�c

�[^ �STRWRYU^TWe {a^] TWX ]^[a �[a\[R mhR Q_f[^XS�_`[R WeY[Z[RV ae ��]{[U\[R U_`Sa[�\ Ua_` ][^

STR]{a^\U_`TX\Sa_` Y[RW\s\[R rS�_`[ ][^ Y[{�UU[^Z[YS[a\[R][ b[`pSsZ[U\TR] ][^ �TSS TRV U�]pU\Sa_`

][^ �a[]SWRYU^TR] mhR ~a^_`[RUTSSc
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»ÄÄ¥«¯®¬± ßº ¤¥¦ à«¶¨©¦ ¯¦µ Á«°¬®¬±µ§°®·¦µ ²¥§¯ ³´¬ »¨á¦§¸«¶¨©¦¬ ±¦¾§¶±ªâ

� 	�
���������������������	�����

b^WR]STY[ ][^ aR ][^ XhSY[R][R }TZ[SS[ TWXY[X�`^\[R Q^\[R aU\ ]a[ Y[e[aR][Z[shY[R[ QWU{[^\WRY ][U

yRXh^eT\ahRUUÖU\[e �a[ST^\[RfhRs[v\ WR\[^ u[^�_fUa_`\aYWRY ][^ ae �STRWRYU^TWe X[U\Y[U\[SS\[R aR

~Tvc d Z[U_`^a[Z[R[R �TZa\T\U\^Wf\W^[Rc �U {W^][R ]a[ oh^fhee[R ][^ ~T\[Yh^a[ � � oh^fhee[R ae
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