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U`]&g�i�sJg�cBghi�Udelab��gSW¹V�îBaÙW�V�[²\,^BelV�ab]Bebg
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íÓ[di�U`ebe)[`íBV�îBg�]�U`i�U`\�gmV�g�i�W-[díBV�îBg�\�[_u_g�e��Dalc
kmeb^�u_abcBs+V�îBg ì U`i��d[Dp�W!òÁalV�k�î�alcBs�]�U`i�U`\�g�V�g�i�Wh�{öÍîBaÙW:UdelsJ[di�aoV�îB\�\�UD÷_al\�ab��gSW
UÌel[Dò�g�iÍX&[d^Bc
u}[Jc�V�îBg�el[Js�elab�dghelabîB[)[_u�[dí{V�î�g�uBUDV�UB�_i�UDV�î�g�i�V�î�UdcPUÄî�g�^Bi�abW!V�aÙk�UdelebY�\�[`V�alpDUDV�ghurU`]�]Bi�[»÷_ab\�UDV�ab[dc�V�[�V�î�g
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òÁîBaÙk�î�W�òÁalV�k�îBgSuÄX&gmVqò�g�ghcÌVqò�[,yBy ì W���öÍîBgSW!g+yBy ì W	Udc�uÄV�îBg W�òÁaoV�k�îBabcBs�]Bi�[)k�ghW�W�ò�ghi�g uBgmû�cBgSu
X)Y$�
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�:alsJ^Bi�g 
 � �2abpdgÍuBU`V�U¹W!gSzJ^�g�c�k�ghW2[`í�ebg�cBsdV�î W � � �hòÁalV�îÄV�î�g�abi2V�i�^�g�W�g�sJ\ÌghcjV�UDV�al[Jc�W-X&g�eb[Dò�V�îBg�\r����c�V�î�g�W�g�sJ\ÌghcjV�UDV�al[Jc�Wh�
W�òÁaoV�k�îFWqV�UDV�gSW v Udc�u W U`i�g�i�gh]Bi�ghW�g�cjV�gSu²òÁalV�îÿu�U`i��ÐU`c
uÐebabsdîjVÄu_[dV�Wh�2i�ghW�]
gSk´V�alpJg�ebYd�rf [`V�abk�g�V�î
UDV,alVÄaÙW�u_a ��km^BelV,V�[
km[Ji�i�ghkmV�ebY�W!ghsd\�g�cjVÍV�î�g�W!gSzJ^�g�c�k�ghWÍX�UJW!gSu�[JcBelY�[dc@�jc�[DòÁalcBsÌV�îBg�u_Y)c�U`\�aÙk�WÍ[dí2V�îBg�Vqò�[Ì]Bi�[_kmghW�W�ghWh�

òÁîBghi�g�V�î�g W!òÁalV�k�î�WqV�UDV�g � òÍUdW�k�îB[jW!ghcÄ^
W!abcBs�]Bi�al[Ji�W � � ; � B � � K � B v � W Udc�u�V�i�Udc�W�aoV�al[JcÄ]Bi�[dX
U`XBabelalV�abghW � ;8; B � K8K B
� � � � � � ; K B � K ; B � � � �B� �2abpdg�W�ghzj^Bg�c
kmghW+íÓi�[d\%V�î�abW�uBU`V�U}W!g�V�Udi�gÌW!î�[DòÁcÆalc abc �:alsJ^Bi�g 
 �-U`eb[dcBs}òÁaoV�î²V�îBg,V�i�^�g
W!V�UDV�g�[`í:V�îBg�W�òÁaoV�k�î}pDUdi�aÙU`XBebgd�

| g�km[J\Ì]
U`i�ghu²V�îBi�g�g�uBa �$g�i�g�cjV,abc_íÓg�i�g�c
kmg�UdelsJ[di�aoV�îB\�W���pDUdi�aÙUDV�al[Jc�U`eOabc_íÓg�i�g�c
kmgd�:pDU`i�abU`V�ab[dc�UdeOalcBíÓg�i�g�c�k�g�òÁaoV�îFu_gmó
V�ghi�\�abcBaÙWqV�abk�UdcBcBghUdelabcBs ï W�ghkmV�ab[dc ��� v ñ ��U`c
u�abc_íÓg�i�g�c
kmg�X)Y@T�Ud^�W�W�aÙU`c@\Ìghi�sJalc�s ï W!gSk´V�al[Jc��
� W ñ � ��[di gSUdk�îrW!gSzJ^�g�c�k�gd�_ò�g
abcBaoV�abUdelab��gSu�V�î�g+pDU`i�abU`V�ab[dc�UdeBabc_íÓg�i�g�c�k�g+U`ebsd[Ji�alV�î�\�W6òÁaoV�î�ghzj^�Ude�i�ghW�]
[Jc�W�alXBabebaoV�algSWOíÓ[di	V�îBg+Vqò�[,y�y ì W�U`c�u�i�U`cÌV�îBg�\àíÓ[Ji
v W alV�ghi�U`V�ab[dc�Wh��öÍîBg cB[Jc_ó³UdcBcBgSU`ebghuÄalc_íÓghi�ghc�kmg�U`ebsd[di�alV�îB\/i�Udc�U`V�U¹ûB÷_ghuÌV�g�\�]&g�i�UDV�^�i�g [dí � B v�� òÁîBabelgÁV�îBg�UdcBcBgSU`ebghu
U`ebsd[Ji�alV�î�\/òÍUdW	alcBalV�aÙU`ebab��ghu�V�[ÌU�V�gh\Ì]&g�i�UDV�^Bi�g+[`í � B v � � òÁîBaÙk�î�u_ghkhU»YdgSu�u_[DòÁc�V�[ v [Dpdghi6V�îBg v W alV�g�i�UDV�al[Jc�Wh�d^�W�alc�s
V�î�g�uBghk�U»Y�íÓ^�c�k´V�al[Jc ��� � ; B ;K ��� T ;K �6ö2[�g�ebal\�abc�UDV�g¹V�îBg�g �$ghkmV [`í:\Ì[_u_ghe(alc
Udk�k�^Bi�UdkmabghW�ò�g¹sjU»pdg¹U`ebe
V�îBi�g�g�alcBíÓg�i�g�c�k�g
U`ebsd[Ji�alV�î�\�W�V�îBg�V�i�^Bg�]�Udi�Ud\Ìg�V�ghi�W�[`í2V�îBg�sJg�cBghi�U`V�abpdg¹\�[)uBg�e��

öÍîBg�W�g�sd\�ghcJV�UDV�al[Jc�W�íÓ[d^Bc�u@X)Y�V�îBg�cB[Jc_ó³UdcBcBgSU`ebghu�pDUdi�aÙUDV�al[Jc�U`e$abc_íÓg�i�g�c�k�g�U`ebsd[di�alV�îB\�W�îB[Dò�ghu�elalV!V�elg,W�ab\ÌabeÙU`i�aoVqY�V�[
V�î�g�V�i�^Bg�W!ghsd\�g�cjV�U`V�ab[dc�W�[dí{V�î�g�uBUDV�U ï �:alsJ^Bi�g w ñ � �B^�i!V�îBg�i�\�[di�gd�jV�îBg�c�[dc_ó�U`cBc�ghU`ebghu}U`ebsd[Ji�alV�îB\ sJg�cBghi�UdelebY�^Bc�uBg�i�ghW!ó
V�ab\�UDV�ghu²V�îBg�c)^B\,X&g�i�[dí�W!òÁalV�k�î�ghWh�([`íÔV�ghc k�[dc)pdghi�sJalc�s�[dc W![Jel^_V�al[Jc�W�òÁaoV�îÐcB[rW�òÁaoV�k�îBghW�UDV�Udele�� � [`V�îÆV�î�g�UdcBcBgSU`ebghu
pDU`i�abU`V�ab[dc�Ude&UdelsJ[di�aoV�îB\þU`c
u�V�î�g�T�Ud^�W�W!aÙU`c}\Ìghi�sJalc�s,\�gmV�îB[_u�íÓ[J^Bc�u}W!ghsd\�g�cjV�U`V�ab[dc�W�V�î�UDVÁò�g�i�g+\�[di�g¹W�ab\ÌabeÙU`i�V�[ÌV�î�g
V�i�^Bg�W!ghsd\�g�cjV�UDV�ab[dc
W [`í	V�îBg�uBUDV�UB�,Z�[d\�]�Udi�abcBs}]
ghi�k�g�cjV¹k�[di�i�gSk´V¹W�g�sJ\�g�cjV�U`V�ab[dc�Wh�
ò�gÄW�g�gÄV�î
UDV�U`cBcBgSU`ebalc�s}W�^BX�W!V�U`cBó
V�aÙU`ebebYÆal\�]Bi�[DpdgSW V�îBg�pDU`i�abU`V�ab[dc�Ude2abc_íÓg�i�g�c
kmg�\�gmV�î�[)u-�{U`c�uÆV�î�U`V�V�îBg�T�Ud^�W�W�aÙU`cÆ\�g�i�sdabcBsrU`c�u U`c�cBghUdelgSuÆpDU`i�abU`V�ab[dc�Ude
\�gmV�îB[_uBW�]&g�i�íÓ[di�\ km[J\Ì]
U`i�U`XBebY ï �:absd^Bi�g � ñ ��öÍî�g�U»pJg�i�U`sJg,]&g�i�íÓ[di�\�Udc�kmg�[dí	V�î�g�U`cBcBgSU`ebghuÐpDU`i�abU`V�ab[dc�Ude:\�g�V�îB[_u abW
[dc�elY�UdX
[J^_V v � ���àX
g�V!V�ghiÁV�î
U`cPT�U`^�W�W!aÙU`c@\�g�i�sdabcBs��
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y)òÁalV�k�îBabcBs�W!V�UDV�gmó�W!]
Udkmg�\�[)uBg�eÙWOW!îB[J^BeÙu,]Bi�[Dpdg�^�W�gmíÓ^BeBabcÌ\Ì[_u_ghelebabcBs¹V�ab\ÌgÁW�g�i�algSW:òÁîBabk�îÌî�U»pJg�u_Y)c�Ud\�abkhW:k�î
U`i�Udk´V�g�i�al�hghu
X)YÐW�g�pJg�i�U`e6u_a �&ghi�ghcjV,i�ghsdab\�ghWh��ö{[Pabebel^�W!V�i�UDV�g�V�î�abW�]&[dabcjV,ò�g�gm÷BU`\�abcBghu�Ur]Bî)Y_W�al[Jel[JsdaÙk�U`eOuBU`V�UPW�gmV�íÓi�[d\ Ur]�UDV�alghcjV
V�ghcjV�UDV�alpJg�ebYÆu_aÙU`sdc�[JW�ghuPòÁalV�î W!ebg�gh]ÐU`]�cBghU��(òÁîBabk�îÐabW�U�\ÌgSu_aÙk�U`eOk�[dc�u_alV�ab[dcÐalc òÁîBaÙk�î²]�U`V�abg�cjV�W¹abcjV�g�i�\�aoV�V�ghcJV�elYÆW!V�[J]
XBi�ghU`V�îBabcBs�u_^Bi�abcBs�W!ebg�gh]-�ÍöÍîBg,uBU`V�U�òÍUdWÁ[JX_V�UdalcBgSu}íÓi�[J\�V�îBg�i�g�]&[JW�aoV�[di�Y�[`í�V�ab\�g,W�g�i�algSWÁuBUDV�U�W!g�V�W UJW�W�[_kmaÙUDV�ghu@òÁaoV�î
y_UdcJV�U ��g�öÍab\�gÍy)ghi�abghW:� c
U`ebY)W�aÙW2Udc�u � i�ghuBabkmV�ab[dcÌZ�[J\Ì]&gmV�aoV�al[Jc ï |ÐghalsJg�c�uÄU`c�u,T¹ghi�W�îBghc_íÓg�eÙu(� v���� � ñ U`c�u,abW:u_gSW�k�i�abX
gSu
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�:alsJ^Bi�g w � �B[diÍV�g�cPu_a �&ghi�ghcjVÁW�ghzj^Bghc�kmgSWÍ[`í�elghcBs`V�î W � � �)W�g�sJ\�g�cjV�U`V�ab[dc�WÍU`i�g�W!î�[DòÁc@UJW�W�ghzj^Bghc�kmgSWÍ[`í:elabsdîjV+U`c
u}uBUdi��
u_[dV�W�km[Ji�i�ghW�]&[dc�u_abcBs²V�[ V�îBg@Vqò�[FyBy ì W�sJg�cBghi�U`V�abcBs²V�îBaÙW�uBUDV�UB� öÍîBgri�[Dò W�U`i�g}V�îBgPW�g�sd\�ghcJV�UDV�al[Jc�WÄíÓ[d^Bc�uL^�W�alc�s
V�î�g�pDU`i�aÙUDV�ab[dc
U`e�\�g�V�îB[_u}òÁaoV�î�cB[ÌU`cBcBgSU`ebalc�s ï f ñ �)V�îBg�pDUdi�aÙUDV�al[Jc�U`e
\Ìg�V�îB[_u�òÁaoV�î}u_g�V�g�i�\�alc�abW!V�aÙk�UdcBcBgSU`ebalcBs ï � ñ �)V�î�g
T�U`^
W�W�abUdc�\�g�i�sdabcBs \�gmV�îB[_u ï ìÐñ �DU`c�u�V�îBg�V�i�^Bg�W�g�sJ\�g�cjV�U`V�ab[dc ï ö ñ �D� ebeJV�îBi�g�g	abc_íÓghi�ghc�kmg�U`ebsd[di�alV�îB\�W-sJalpJg6i�ghU`eló³p»Udel^�ghu� �����5 � î�Udi�u�W�g�sJ\�g�cjV�U`V�ab[dc�W	ò�ghi�gÁ[JX_V�UdalcBgSu�X)YÄV�îBi�ghW�îB[deÙu_abcBs�V�îBg+û�c�Ude � �����5 p»Udel^�ghW	U`V � � �B�:öÍîBg û�i�W!V	û
pdg+W�ghzj^Bghc�kmgSW
U`i�g¹V�îBg�[JcBghWÁW�îB[DòÁc}alc �:alsJ^Bi�g 
 �

abcÉuBgmV�Udale	alc��ÁabsdcBghYÆgmV,Ude<� ï v���� � ñ � � öÍîBg�i�ghW�]Babi�U`V�ab[dc ]�UDV�V�ghi�c alc�W�elghg�]�U`]�cBghU@aÙW�k�î�U`i�UdkmV�ghi�ab��gSuPX)YÐUDV�ebghUJWqV�Vqò�[
i�g�sdab\�ghWO� c�[¹X�i�gSUDV�î�alcBsÄU`c�uÌsJUJW!]�alcBs�X�i�gSUDV�î�alcBs�abc�u_^
kmghu�X)Y�U�i�g+��gm÷�U`i�[d^
W�Ude<� ��^Bi�V�îBghi�\�[di�gd�Jalc�V�îBaÙW6]�U`V�abg�cjV6V�î�g�i�g
U`eÙW�[�W�g�gh\ V�[�X&g�]
ghi�ab[_uBWÁ[dí2cB[Ji�\�U`e(i�î)YjV�îB\�aÙk�X�i�gSUDV�î�alcBs ï �2absd^�i�g � ñ �

| g�V�i�U`abcBghu�W�òÁalV�k�îBabcBs²W!V�U`V�gmó�W�]�Udk�g�\Ì[_u_ghebWh�:p»Udi�Y)abcBsrV�î�g�i�U`c�u_[J\ W�g�gSu(�:V�îBg�c)^B\ÄX
ghi,[dí+km[d\�]&[dcBghcjV�W�abc�V�î�g
\�ao÷)V�^Bi�g ï � B W V�[p� ñ �)U`c
uÌV�îBg+uBal\�g�c
W!ab[dc�UdelalVqY,[dí$V�îBg+W!V�U`V�g W�]�Udk�g abc�ghUdk�î�k�[d\�]
[JcBg�cjV ï � B v V�[ v � ñ �d[Jc�U�uBUDV�U
W�gmVÄk�[dc�W�abW!V�abcBsÆ[dí v � � � km[Jc�W!gSkm^_V�alpJg�\�ghUdW�^Bi�g�\�g�cjV�W�[`íÍV�î�g}k�îBgSWqV,pJ[deb^B\�gd�Æ��W,km[JcjV�i�[deÙW�ò�g}U`eÙW![rV�i�UdalcBgSu�W!ab\�]Bebg
W!V�UDV�gmó�W!]
Udkmg�\�[_u_g�eÙW ï a<� gd� � B v ñ p»Udi�Y)abcBsrV�î�g�u_ab\Ìghc�W�al[Jc [díÍV�îBg�W!V�U`V�g�ó³W�]�Udk�gÌíÓi�[J\ � B v V�[ v � �2Udc�u�W!ab\�]Bebg
îBaÙuBu_ghc ì U`i��d[Dp}\�[)uBg�eÙW ï a<� gd� � B � ñ pDU`i�Y)alc�s�V�îBgÌc)^B\,X&g�i�[`í	u_aÙW�k�i�g�V�g�î�abuBuBg�cÐW!V�U`V�gSWÁíÓi�[d\ � B W V�[ � B � � �
y)ab\,^BeÙUDV�al[Jc�W�ò�ghi�g�i�^Bc�^BcjV�abe$k�[dc)pdghi�sJg�c�k�g [di	íÓ[di W � � alV�g�i�UDV�al[Jc�Wh�JòÁîBaÙk�îBghpdg�i�k�Ud\Ìg�û�i�WqV � km[dc)pJg�i�sdg�c
kmgÁòÍUdW�UdW�W!gSW�W�ghu
X)Y�\�ghUJW!^Bi�abcBsÌV�îBg�k�î�UdcBsdg¹abc@ebab�dg�ebabîB[)[)u ï [JiÁX
[J^Bc�u@[dc}V�î�g�elab�dghelabîB[)[_u ñ [DpdghiÍk�[dc�W�ghk�^_V�abpdg�W!V�g�]
WÁ[`í �	ì �

öÍîBgÁebal�Jg�ebalî�[j[_uÄ[`í&V�îBg�W!ab\�]Belg+y�y ì W6Udc�uÄV�îBg ð ìÆì W6òÍUdWOkhU`eÙkm^BeÙUDV�ghuÄ[dc�U�V�gSWqV�W�gmV	k�[dc�W�aÙWqV�alcBs�[dí v � � � km[Jc�W�ghkm^Bó
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�:alsJ^Bi�g � � ð aÙWqV�[dsJi�Ud\�W+[`í	]&g�i�kmghcjV�k�[di�i�gSk´V¹W�g�sJ\�g�cjV�U`V�ab[dc�Wh� ï U ñ k�[dcjV�i�[de��&^�W!abcBs@i�Udc�u_[Jc²W!ghsd\�g�cjV�UDV�ab[dc � ï X ñ pDU`i�abU`ó
V�ab[dc
U`e-abc_íÓg�i�g�c
kmg�òÁalV�îB[J^_V�UdcBcBghUdelabcBs � ï k ñ pDU`i�abU`V�ab[dc�Ude(alc_íÓghi�ghc�kmg�òÁalV�îÐU`cBcBgSU`ebalc�s � ï u ñ T�U`^
W�W�abUdcr\Ìghi�sJalc�s�� � ghi�k�g�cjV
km[Ji�i�ghkmV�W�g�sJ\ÌghcjV�UDV�al[Jc�òÍUdWÍkm[J\�]B^_V�gSu�X)Y�k�[d^BcjV�alcBsÄV�î�g¹c)^B\ÄX
ghiÁ[`í-V�al\�g�W!V�gh]�W�íÓ[diÁòÁîBaÙk�î�V�îBg�V�i�^Bg�U`c�u}ghW!V�ab\�UDV�gSu
W�g�sd\�ghcJV�UDV�al[Jc�WÍU`sdi�g�gJ�
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�:alsJ^Bi�g � �ÌZ�îBgSWqVÄpd[deb^B\�g ï i�ghW�]Babi�U`V�ab[dcÐíÓ[di�kmg ñ [`í Ur]�UDV�alghcjV,òÁaoV�îFW!ebg�gh]�U`]BcBgSUPu_^Bi�alc�srVqò�[PcB[Jc_ó�km[dcjV�alc)^B[J^�W¹V�ab\�g
W�g�sd\�ghcJV�W�[`íÍV�îBg�W�U`\�g�cBabsdîjV ï \�gSUdW�^Bi�gh\�g�cjV�W�W�U`\�]BebghuÉU`V WPð � ñ � ï U ñ ö2i�UdalcBabcBsÆuBU`V�U��@�+]BcBghUraÙW,k�î
U`i�Udk´V�g�i�al�hghu
X)YÐg�÷)V�g�c
u_ghu�]&g�i�ab[)u�W�[`í W�\�U`ebe	pDU`i�abUdXBabelalVqY²abcÿk�îBgSWqV,pJ[deb^B\�gd�2íÓ[debel[Dò�ghu X)Y XB^Bi�WqV�W ï sjUdW�]BabcBs ñ � ð g�i�g�ò�g�W!ghg�W�^�k�î
X&g�î�U»p)ab[d^Bi¹U`i�[d^Bc�u?� B W � � �BíÓ[Jeleb[Dò�ghurX)Y}c�[di�\�Ude{i�î)YJV�îB\�abk�XBi�gSUDV�îBalc�s�� ï X ñ ö2ghW!V�uBU`V�U��0��cPV�î�abW¹W!ghsd\�g�cjV+ò�g�û
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