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RSTU SV WXU T YZ S[ \]^ _`aW]Ub Uc_S`cWU[U\ ]c WXU UdS[W WS Y_X]UeU c`_aUY[ V`b]Sc fg T UYcb SV ]cU[W]Ya
_SchcUTUcW Y[]bU V[ST WXU `cbWYfaU f UXYe]S[ SV WXU ]cWU[VY_U f UWiUUc WXU bXUaa T YWU[]Ya Yc\ WXU
c`_aUY[ V`Ua iX]_X \UeUaSjb `jSc ]TjaSb]Sc SV WXU bXUaa fg \][U_W S[ ]c\][U_W aYbU[ \[]eU k lXU m`]\
]cbWYf]a]W]Ub WXYW \UeUaSj Y[U \[]eUc fg WXU fY[S _a]c ]_ nUcU[YW]Sc SV eS[W]_]Wg _ScbUo`UcW WS WXU cScp
qU[S _[Sbb j[S\`_W f UWiUUc WXU j[Ubb`[U Yc\ \Ucb]Wg n[Y\]UcWb j[UbUcW YW WXU ]cWU[VY_U k rUj Uc\]cnSc WXU W]T U X]bWS[g SV WXU \[]e ]cn aYbU[ j`abU s WXU ]cWU[VY_U T Yg f U b`fZ U_WU\ WS Y cUY[ag _ScbWYcW
S[ cUY[ag ]T j`ab]eU Y__UaU[YW]Sc k lXU Ucb`]cn TSW]Scb Y[U WU[T U\ WXU tYgaU]nXplYgaS[ utl v S[
WXU t ]_XWTgU[pwUbXxSe utw v ]cbWYf]a]Wgs [Ubj U_W]eUagk yW ]b f U_Y`bU SV WXUbU ]cbWYf]a]W]Ub WXYW WXU
nYbb]hU\ bXUaa T YWU[]Ya Uc\b `j T ]z ]cn i ]WX WXU c`_aUY[ V`Ua s _Y`b]cn Y [U\`_W]Sc ]c UcU[ng g]Ua\ S[
cS ]nc]W]Sc YaWSnUWXU[ k
lXU j[UbUcW [UbUY[_X j[Sn[YT Y\\[UbbUb WXU tYgaU]nXplYg aS[ Yc\ WXU t]_XWTgU[pwUbXxSe ]cbWYf]ap
]W]Ub i ]WX UzWUcb]eU aYf S[YWS[g Yc\ _STj`WYW]ScYa Uzj U[]T UcWb k
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lXU tw UzjU[]T UcWb Y[U j U[VS[T U\ ]c Y eU[W]_Ya bXS_x W`f U SV aY[nU s bo`Y[U ]cWU[cYa _[Sbb bU_W]Sc k
lXU bXS_x W`fU ]b YfS`W � T aScn s i ]WX Y �k� T \[]eU[ bU_W]Sc k � bXS_x iYeU ]b nUcU[YWU\ fg
[`jW`[]cn Y bWUUa \ ]YjX[YnT fg nYb SeU[j[Ubb`[U k lXU \[]eU[ bU_W]Sc ]b YW WXU WSj SV WXU VY_]a]Wg
XUc_U WXU bXS _x ]c]W]Yaag W[YeUab \SiciY[\b k
� aa tw bXS_x W`fU Uzj U[]T UcWb ]ceSaeU �
�v j[UjY[YW]Sc SV Y nYb ]cWU[VY_U  
¡v Y__UaU[YW]Sc SV WXU ]cWU[VY_U fg Y bXS_x iYeU  
¢v T UYb`[UT UcW SV [UaUeYcW o`YcW]W]Ub YW WXU ]cWU[VY_U s `b`Yaag fg SjW]_Ya \]YncSbW]_b k
r`[]cn WXU j[Ue ]S`b V`c\]cn _g_aU u��£¡¤¤¤ p ��£¡¤¤¢v S`[ n[S`j XY\ \UeUaSj U\ Y WU_Xc]o`U WS
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j[UjY[U Y _ScW]c`S`b ]cWU[VY_U fg ]c]W]Yaag bUjY[YW]cn Y jY][ SV nYbUb `b]cn Y WX]c s _SjjU[ jaYWU s i ]WX
Y b]c`bS]\Ya bXYjU ]TjSbU\ YaScn ScU SV ]Wb WiS \TUcb]Scb k � ]WX WXU XUYeg Yc\ a]nXW nYbUb Yf SeU
Yc\ fUaSi WXU jaYWU s [Ubj U_W]eUags WXU jaYWU iYb [UW[Y_WU\ S`W SV WXU bXS _x W`fU Yc\ s `c\U[ WXU
Y_W]Sc SV n[Ye ]Wgs WXU tl ]cbWYf]a]Wg bWY[WU\ \UeUaSj]cn YW WXU ]cWU[VY_U _Y`b]cn WXU ]c]W]Ya YTja]W`\U
SV WXU b]c`bS]\Ya j U[W`[fYW]Sc SV WXU nYb ]cWU[VY_U WS n[Si   Y bXS _x iYb [UaUYbU\ bS WXYW ]W iS`a\
[UY_X WXU ]cWU[VY_U iXUc ]Wb bXYjU iYb bW]aa b]cnaUpeYa`U\ k � aYcY[ w ]U b_YWWU[]cn ]T YnUb SV WXU
]cWU[VY_U iU[U [U_S[\U\ f UVS[U Yc\ YVWU[ WXU bXS_x bS Yb WS YaiYgb XYeU j[U_]bU ]cVS[T YW]Sc YfS`W
WXU ]c]W]Ya _Sc\]W]Sc V[ST iX]_X WXU tw ]cbWYf]a]Wg \UeUaSj U\ k � aYcY[ ]T Yn]cn iYb j UVS[T U\ ]c Y
jaYcU cS[T Ya WS WXU \][U_W]Sc SV jaYWU [UW[Y_W]Sc Yc\ fSWX WXU j[Up Yc\ jSbWpbXS _x ]T YnUb b`nnUbWU\
WXYW WXU mSi iYb UbbUcW]Yaag ¡pr k
lXU S[]n]cYa jaYc VS[ WXU _`[[UcW V`c\]cn _g_aU iYb WS _ScW]c`U `b]cn WXU [UW[Y_WYfaU jaYWU s Yc\
WS f`]a\ jaYWUb i ]WX _[Sbb bU_W]ScYa bXYjUb _ScWY]c]cn TS[U WXYc ScU b]c`bS]\Ya T S\U k �`W jaYcY[
]T Yn]cn Uzj U[]T UcWb j U[VS[T U\ ]c Y jaYcU jY[YaaUa WS WXU \][U_W]Sc SV jaYWU [UW[Y_W]Sc bXSiU\ WXYW s
b`j U[j SbU\ WS WXU cUY[ ¡pr mSi _Y`bU\ fg WXU tl ]cbWYf]a]Wg SfbU[eU\ f UVS[U s SWXU[ mSi b \UeUaSj
YaScn WXYW \][U_W]Sc k lXUbU mSi b S[]n]cYWU i ]WX WXU eS[WUz bXU\\]cn V[ST WXU jaYWU �b W[Y]a]cn U\nU
Yc\ WXUc _ScW]c`U s b]T ]aY[ag WS WXU tl ]cbWYf]a]Wgs `c\U[ WXU Y_W]Sc SV n[Ye]Wgk �[ST WXUbU b]\U e]Ui
UzjU[]T UcWb iU _Sc_a`\U\ WXYW �
�v WXU bXYj U SV Yc ]cWU[VY_U j[UjY[U\ fg jaYWU [UW[Y_W]Sc ]b T`_X TS[U _STja]_YWU\ WXYc ]c]W]Yaag
UbW]T YWU\  
¡v VS[ WXYW ]cWU[VY_U WS f U Y `bUV`a ]c ]W]Ya _Sc\]W]Sc VS[ Y tw UzjU[]T UcW s ]Wb bXYjU T`bW f U o`YcW]hU\
]c ¢pr s WX`b [Uo`][]cn UzjU[]T UcWYa WU_Xc]o`Ub iX]_X iU XYeU cSW gUW \UeUaSj U\ k
�U WXU[UVS[U bUW S`W WS \UeUaSj Y cUi TUWXS\ WS j[UjY[U Yc ]cWU[VY_U b`]WYfaU VS[ Y tw UzjU[]T UcW s
j`[b`]cn WiS \]dU[UcW Yjj[SY_XUb ]c jY[YaaUa k
yc Y _ScW]c`U\ o`UbW VS[ Y ¡pr ]c]W]Ya _Sc\]W]Sc s WUbWb iU[U j U[VS[T U\ ]c Y jaUz ]naYb fSz SV WXU
bYT U _[Sbb bU_W]Sc Yb WXU bXS_x W`fU k lXU WiS nYbUb iU[U ]c ]W]Yaag bUjY[YWU\ fg Y mYW s [UW[Y_WYfaU
jaYWU   WX ]b W]T U s WXU _Schn`[YW]Sc iYb n[Ye]WYW]ScYaag bWYfaU ua]nXW nYb Sc WSjv bS WXYW s `j Sc jaYWU
[UW[Y_W]Sc s WXU tl ]cbWYf]a]Wg \]\ cSW \UeUaSj k ycbWUY\ s WXU mSi b _ScbUo`UcW WS WXU eS[WUz bXU\\]cn
V[ST WXU jaYWU �b W[Y]a]cn U\nU iU[U \YTjUcU\ S`W fg e]b_Sb]Wg Yc\ WXU Scag mSi \[]eU[ iYb T Ybb
\]d`b]Sc k RWUY\g Sb_]aaYW]Scb iU[U WXUc VS[_U\ ]cWS WXU bgbWUT fg Sb_]aaYW]cn ScU SV WXU f Sz iYaab
]c Y \][U_W]Sc cS[T Ya WS WXYW SV jaYWU [UW[Y_W]Sc k lXU WU_Xc]o`U ]b j[ST ]b]cn f`W bUeU[Ya ]bb`Ub bW]aa
cUU\ WS f U iS[xU\ S`W �
�v bS VY[ s Scag j U[W`[fYW]Scb i ]WX bT Yaa YTja]W`\U£iYeUaUcnWX [YW]S u� ¤ k¤�v iU[U Y_X]UeU\   aY[nU
]c ]W]Ya eYa`Ub SV WX]b [YW]S Y[U \Ub][YfaU WS VS[_U WXU tw ]cbWYf]a]Wg o`]_xag ]cWS ]Wb cScpa]cUY[ uYc\
TSbW ]cWU[UbW]cnv bWYnUb  
¡v WXU bXYjUb SfWY]cU\ bS VY[ iU[U UbbUcW]Yaag b]cnaUpT S\U b]c`bS]\b   X]nXU[ T S\Ya _STjSb]W]Sc ]b
YabS eU[g \Ub][YfaU ]c WXU ]c]W]Ya _Sc\]W]Scb SV Y tw UzjU[]T UcW WS bW`\g jSbWpbXS_x TS\U _S`ja]cn k

lXU SWXU[ Yjj[SY_X WS ]cWU[VY_U j[UjY[YW]Sc [Ua]Ub Sc WXU `bU SV Y bSYj f`ffaU WS _ScWY]c WXU WUbW
nYb k � bSYj haT ]b TS[U Y__UjWYfaU WXYc Y TgaY[ S[ c]W[S _Uaa` aSbU T UTf[YcU WS bUW `j Yc ]cWU[VY_U
]c WXYW WXU f`ffaU f[UYxb `j ]cWS T`_X bT YaaU[ V[YnTUcWb u\[SjaUWbv WXYc WXU T UTf[YcU `jSc
bXS_x Y__UaU[YW]Sc   XUc_U WXU UdU_Wb Sc WXU m`]\ mSi Yc\ ]Wb SfbU[eYf]a]Wg Y[U T`_X bT YaaU[ WXYc
WXU T UTf[YcU �b k lXU `aW]T YWU nSYa ]b WS [UaUYbU Y f`ffaU ]cb]\U WXU bXS_x W`fU bS WXYW ]W _Yc V[UUag
[]bU S[ VYaa s \Uj Uc\]cn `jSc WXU WUbW nYb f U]cn a]nXWU[ S[ XUYe]U[ WXYc WXU b`[S`c\]cn \[]eUc nYb k yc
U]WXU[ _YbU s WXU f`ffaU bXYj U i ]aa cSW f U j U[VU_Wag bjXU[]_Ya f`W ]W i ]aa f U eU[g cUY[ag Yz ]bgTTUW[]_ s
T Yx]cn ¡pr SjW]_Ya \ ]YncSbW]_ WU_Xc]o`Ub j U[VU_Wag b`]WYfaU WS T UYb`[U WXU o`YcW]W]Ub SV ]cWU[UbW
ubj U_]Ub _Sc_UcW[YW]Sc   eUaS _]Wg   eS[W]_]Wg v k liS \]^ _`aW]Ub XYeU f UUc Uc_S`cWU[U\ ]c S`[ YWWUTjWb
WS Y_X]UeU V[UU f`ffaU T SW]Sc � WXU f`ffaU SVWUc f`[bWb f UVS[U f U]cn [UaUYbU\ V[ST WXU ]cZ U_WS[   Yc\ s
Sc_U ]c V[UU T SW]Sc s WXU f`ffaU iSffaUb V[ST b]\U WS b]\U uf U_Y`bU SV YaWU[cYW]cn eS[WUz bXU\\]cn
V[ST ]Wb [UY[ b`[VY_Uv Yc\ ]W SVWUc f[UYxb `j YnY]cbW ScU SV WXU bXS _x W`f U iYaab k
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� X]aU WXU WU_Xc]o`U VS[ f`ffaU [UaUYbU Yc\ V[UU W[YeUa ]b f U]cn hcYa]qU\ s Uzj U[]T UcWb XYeU f UUcj U[VS[T U\ i ]WX Y f`ffaU Sc Yc ]cZ U_WS[ uWXU f`ffaU b]Wb Sc S[ XYcnb V[ST WXU ]cZ U_WS[ iXUc WXU
WUbW m`]\ ]b a]nXWU[ S[ XUYe]U[ WXYc WXU b`[[S`c\]cn \[]eUc nYb s [Ubj U_W]eUag v k lUbWb iU[U j U[VS[T U\
i ]WX � � ¡ k�� bXS_xb   j aYcY[ w ]U b_YWWU[]cn ]T Yn]cn iYb j U[VS[T U\ `b]cn Y �\ ���� aYbU[ bXUUW YW
� � �¢¡ cT Yc\ fg \Sj]cn ScU SV WXU nYbUb i ]WX bT SxU i ]WX Y �¤� TYbb aSY\]cn k
�zYTjaUb SV ]T YnUb SV bXS_xpY__UaU[YWU\ f`ffaUb Y[U bXSic f UaSi k

� ]n`[U �� � [ f`ffaU ]c Y][ s XYcn]cn V[ST ]cZ U_WS[ s f UVS[U bXS_x Y__UaU[YW]Sc k
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� cUi UzjU[]T UcW XYb f UUc \UeUaSj U\ VS[ WXU bW`\g SV WXU tl ]cbWYf]a]Wgk yW ]b _UcWU[U\ Sc WXU `bU
SV Y T YncUWSp[XUSaSn]_Ya uwtv m`]\ Yb ScU SV WXU WiS m`]\b YW Y j U[W`[f U\ ]cWU[VY_U k lXU j[Sj U[Wg
SV WXU wt m`]\ WXYW T YxUb ]W ]\UYa VS[ Y tl Uzj U[]T UcW ]b WXYW WXU m`]\ _Yc fU �V[SqUc� ]cWS YcgbXYj U fg Yjjag]cn Y b`^ _]UcWag aY[nU T YncUW]_ hUa\ k 
cU _Yc WXU[UVS[U ]TjSbU Yc Y[f]W[Y[g bXYjU
Sc WXU V[UU b`[VY_U SV Y wt m`]\ s WXUc Yjjag Y TYncUW]_ hUa\ WX`b VS[_]cn WXU wt m`]\ WS [UWY]c
WXU ]TjSbU\ bXYj U   WXU �V[SqUc� wt m`]\ _Yc cSi fU _S`jaU\ i ]WX Y \]dU[UcW m`]\ u��� � iYWU[v
WX`b VS[T ]cn Y jY][ SV m`]\b SV \]dU[UcW \Ucb]W]Ub bj UY[YWU\ fg Y jU[W`[f U\ ]cWU[VY_U   iXUc WXU
T YncUW]_ hUa\ ]b [UTSeU\ s n[Ye]Wg \[]eUb WXU tl ]cbWYf]a]Wgk � bU SV Yc wt m`]\ WX`b YaaSi b VS[ WXU
j[UjY[YW]Sc SV ]cWU[VY_Ub SV Ycg \Ub][U\ bXYjU u]c jY[W]_`aY[ s i ]WX Ycg b`jU[j Sb]W]Sc SV b]c`bS]\Ya
T S\Ubv Yc\ Ucb`[Ub WXYW WXU UzjU[]T UcW f Un]cb i ]WX f SWX m`]\b YW [UbW s i ]WXS`W WXU UzW[Y eUaS _]Wg
]c\`_U\ fgs VS[ UzYTjaU s Y [UW[Y_WYfaU jaYWU k
lXU cUi Uzj U[]T UcW `bUb Y jaUz ]naYb WUbW bU_W]Sc s � k¤ _T i ]\U s � k¤ _T WX]_x s �¢ _T WYaa k lXU wt
m`]\ ]c `bU ]b Y \]bj U[b]Sc SV �U jY[W]_aUb uYeU[YnU \]YT UWU[ � k� �T v ]c T ]cU[Ya S]a u�� k¡ � iU]nXWv s
i ]WX Y bT Yaa Y\\]_W]Sc SV Y b`[VY_WYcW uSaU]_ Y_]\ v WS j[UeUcW Sz ]\YW]Sc SV WXU �U jY[W]_aUb k lXU
�bXYj U\� wt m`]\ b]Wb Sc WSj SV iYWU[ Yc\ ]W ]b XUa\ ]c jaY_U fg WiS bUWb SV j U[T YcUcW T YncUWb
u�k� l UY_Xv TS`cWU\ ]c WiS jaUz ]naYb XSa\U[b k lS bWY[W WXU UzjU[]T UcW s WXU T YncUW XSa\U[b Y[U
[UW[Y_WU\ YiYg V[ST WXU WUbW bU_W]Sc fg WiS jcU`TYW]_ _ga]c\U[b k lXU ]cWU[VY_U ]b ]aa`T ]cYWU\ i ]WX
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� ]n`[U ¡ � � [ f`ffaU YVWU[ ]cWU[Y_W]Sc i ]WX � � ¡ k�� bXS _x iYeU k yT YnUb Y[U V[ST WX[UU \]dU[UcW
UzjU[]T UcWYa [`cb s Yaa YW �k¡ T b YVWU[ bXS_xpf`ffaU ]cWU[Y_W]Sc k

\]d`bU s iX]WU a]nXW Yc\ ]W ]b ]T YnU\ `b]cn Y ��¡ � ��¡ j]zUa ��r _YTU[Y s Sj U[YW]cn YW ¡¢¤ Vjb k
RYTjaU ]T YnUb V[ST WXU Uzj U[]T UcW Y[U bXSic f UaSi   \YWY YcYagb]b YanS[]WXT b XYeU cSW gUW f UUc
\UeUaSjjU\ WS T UYb`[U n[SiWX [YWUb V[ST WXU ]T YnUb k

� ���� �������������� ���������
�b S[]n]cYaag jaYccU\ s WiS j[UpSicU\ j`abU\ Uz_]T U[ aYbU[b u�YTf\Y �Xgb]x s TS\Ua ��� ¡�¤v iU[U
j`[_XYbU\ YW Y _SbW SV YfS`W 	�¤ s¤¤¤ UY_X k �STf]cU\ i ]WX YcSWXU[ j`abU\ Uz_]T U[ aYbU[ Yc\ WX[UU
�
 pbUcb]W]eU ��r _YT U[Yb Ya[UY\g YeY]aYfaU s WX ]b ]ceUbWT UcW n]eUb `b WXU _YjYf]a]Wg SV [U_S[\]cn
ScU j[UpbXS _x Yc\ WiS jSbWpbXS _x ]T YnUb \`[]cn UY_X UzjU[]T UcW   Yc\ WS j U[VS[T fSWX jaYcY[
aYbU[ ]c\`_U\ m`S[Ub_Uc_U u�� y� v Yc\ jaYcY[ tYgaU]nX b_YWWU[]cn UzjU[]T UcWb VS[ WXU o`YcW]WYW]eU
T UYb`[UT UcW SV \Ucb]Wg Yc\ bj U_]Ub _Sc_UcW[YW]Sc \]bW[]f`W]Scb k
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� bU SV WXU �
� ��� _S\U XYb f UUc TY\U YeY]aYfaU WS S`[ n[S`j fg _SaaUYn`Ub YW �Yi [Uc_U � ]eU[TS[U
� YW]ScYa �YfS[YWS[g ur[ k �Ud � [UUcS`nXv k lXU _S\U bSaeUb WXU V`aa � Ye]U[pRWSxUb Uo`YW]Scb i ]WX
Yc YanS[]WXT fYbU\ Sc �X]a �SaUaaY �b � ]U_Ui ]bU � ]cUY[ wUWXS\ Yc\ i ]WX Y`WSTYWU\ T UbX [UhcUT UcW
_YjYf]a]Wgk 
cU SV S`[ n[Y\`YWU bW`\UcWb XYb f UUc iS[x]cn V`aa W]T U i ]WX WXU _S\U b]c_U �`ag Yc\
XYb j U[VS[T U\ UzWUcb]eU [`cb s `b]cn ]c]W]Ya _Sc\]W]Scb eU[g b]T ]aY[ WS WXSbU bUW `j ]c WXU bXS_x W`fU k
r ]dU[Uc_Ub f UWiUUc WXU _STj`WYW]ScYa Yc\ WXU aYfS[YWS[g Uzj U[]T UcWb ]c_a`\U � j U[VU_Wag bjXU[]_Ya
�� � cUY[pbjXU[]_Ya s Yz ]bgTTUW[]_ bXYj U   \]d`bU ]cWU[VY_U i ]WX cS bSYj haT �� � bSYj ]cWU[VY_U i ]WXcS \]d`b]Sc   YfbUc_U �� � j[UbUc_U SV Yc ]cZ U_WS[ WS XSa\ WXU f`ffaU ]c jaY_U k
rUbj]WU WXUbU \]dU[Uc_Ub s WXU o`Ya]WYW]eU Yn[UUT UcW f UWiUUc WXU _STj`WYW]ScYa Yc\ aYfS[YWS[g
[Ub`aWb ]b nSS\ s Yb bXSic ]c WXU hn`[Ub f UaSi k
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uYv uf v u_v

u\ v uUv uV v
� ]n`[U ¢ � tYg aU]nXplYgaS[ ]cbWYf]a]Wg YW Y T YncUWS[XUSaSn]_Ya m`]\£iYWU[ ]cWU[VY_U k uYv ¤� Tbs uf v
�� Tbs u_v ��¤ T b s u\v ¡¡� Tbs uUv ¢¤¤ T b s uV v ¢�� Tb k

� ��K� �ML��LN
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