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t54L*UBHa4R]FH5IBDD4H5`*X4*45D4KBDJV*O*RBLYB*DBLBNYBDD4*D@D4HJ5*JYJ*I*DBN@YBO4L*UMNMdBL*UMNB5*D@D4HJ5`*IABN*
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/BLY]* JHX4Y`RMB5H]* J* 4aA@D]B5H]* I* '4HHJFHO4F* vBNBA@\JJ* O@O* 4HD4I@* WJRDJ* J* NB]5BY`D4H5J* D@A4N4I[*

XA4WJI@VdJa*D@*H445IB5H5IMVdBF*5BAAJ54AJJ8*c5@*^4ALMY@*HYMWJ5*^MDN@LBD54L*XA@I*J*4U]R@DD4H5BF*?4HMN@AH5I@[*
R@D]5J]* 4UdBH5I@* J* RBLYBX4Y`R4I@5BYBF* JHX4Y`R4I@DJBL* J* 4aA@D4F* RBLYJ* I* H445IB5H5IJJ* H* NBFH5IMVdJL*
R@O4D4N@5BY`H5I4L8
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4U]R@5BY`H5I@* X4* H4aA@DBDJV* XAJA4ND4F* \BY4H5D4H5J* IHBa* RIBD`BI* tO4HJH5BLE* 4OAMW@VdBF* HABNE8* G* XAJA4NB* IHB*
IR@JL4HI]R@D48*>4t54LM*D@AMKBDJB*XA@IJY`D4?4*^MDO\J4DJA4I@DJ]*4ND4?4*JR* RIBD`BI[*UMN`*54*YBH[*WJI45DEF*LJA[*
RBLY][*IBNB5*O*NJHU@Y@DHM*J*D@AMKBDJV*\BY4H5D4H5J*tO4HJH5BLE8

"MDJ\JX@Y`D@]*XA4?A@LL@*D@XA@IYBD@*D@*H4RN@DJB*UY@?4XAJ]5DEa*MHY4IJF*NY]*JHX4Y`R4I@DJ]*J*4aA@DE*RBLBY`[*
4UBHXBCJI@VdJa*AB@YJR@\JV*?4HMN@AH5IBDD4F*X4YJ5JOJ*t^^BO5JID4?4*J*A@\J4D@Y`D4?4*JHX4Y`R4I@DJ]*J*MXA@IYBDJ]*
RBLBY`DELJ*ABHMAH@LJ*I*JD5BABH@a*MOABXYBDJ]*tO4D4LJOJ*5BAAJ54AJJ*?4A4NHO4?4*4OAM?@*/@ABCDEF8

$BA@\J4D@Y`D4B* JHX4Y`R4I@DJB* RBLYJ[* X45ABUJ5BY`HO4B* J* UBRa4R]FH5IBDD4B* 45D4KBDJB* O* DBF* XAJI4N]5*
O* D@AMKBDJV* IEX4YD]BLEa* BV* ^MDO\JF[* HDJWBDJV* XAJA4NDEa* HI4FH5I8* ,aA@D@* RBLBY`* 54Y`O4* 54?N@* L4WB5* UE5`*
t^^BO5JID4F[*O4?N@*4UBHXBCJI@B5H]*A@\J4D@Y`D4B*RBLYBX4Y`R4I@DJB8

>A4UYBLE* MH54FCJI4?4* H4\J@Y`D4=tO4D4LJCBHO4?4* A@RIJ5J]* ?4A4NHO4?4* 4OAM?@* /@ABCDEF* J* tO4Y4?JCBHOJ*
UBR4X@HD4F* WJRDBNB]5BY`D4H5J* B?4* WJ5BYBF* D@* H4ILBH5D4L* t5@XB* 5BHD4* HI]R@D4* H* ABKBDJBL* I4XA4H4I* 4aA@DE* J*
JHX4Y`R4I@DJ]*RBLBY`8*$@*MA4IDB*?4A4NHO4?4*4OAM?@*/@ABCDEF*L4WD4*ABK@5`*XA4UYBLE*4aA@DE*J*JHX4Y`R4I@DJ]*RBLBY`*
H@L4H54]5BY`D4[*XAJCBL*X4YDEL[*O4LXYBOHDEL*J*A@RMLDEL*4UA@R4L*I*JD5BABH@a*DB*54Y`O4*DEDB*WJIMdJa*YVNBF[*D4*J*
UMNMdJa*X4O4YBDJF8

'@RA@U45@DD@]*XA4?A@LL@*4XABNBY]B5*NBFH5IJ]*@NLJDJH5A@\JJ*?4A4NHO4?4*4OAM?@*/@ABCDEF*I*H^BAB*tO4Y4?JJ*J*
XAJA4N4X4Y`R4I@DJ]*N4*696Q*?4N@8*

"BA4XAJ]5J]*XA4?A@LLE*D@XA@IYBDE*D@*4A?@DJR@\JV*J*XA4IBNBDJB*A@U45*X4*4UHYBN4I@DJV*J*4\BDOB*H4H54]DJ]*
O4LX4DBD54I*4OAMW@VdBF*HABNE*D@*5BAAJ54AJJ*4OAM?@8*bMNM5*XA4IBNBDE*LBA4XAJ]5J][*D@XA@IYBDDEB*D@*XA4HIBdBDJB*
D@HBYBDJ]* 4OAM?@* X4* I4XA4H@L* 4aA@DE* 4OAMW@VdBF* HABNE[* @* 5@OWB* LBA4XAJ]5J][* D@XA@IYBDDEB* D@* ^4ALJA4I@DJB*
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KJA4O4?4*OAM?@*4UdBH5IBDD4H5J[*I*58C8*@O\JJ*X4*X4H@NOB*RBYBDEa*D@H@WNBDJF[*HX4H4UH5IMVdJa*MIBYJCBDJV*XY4d@NJ*
4RBYBDBDDEa*5BAAJ54AJF8*

%5A4?@]*\BYBI@]*D@XA@IYBDD4H5`*XA4?A@LLE*X4RI4YJ5*H5@UJYJRJA4I@5`*?@AL4DJCD4B*H4H54]DJB*4OAMW@VdBF*
HABNE*D@*5BAAJ54AJJ*?4A4NHO4?4*4OAM?@8*,WJN@BLEF*t^^BO5*45*AB@YJR@\JJ*XA4?A@LLE*D4HJ5*O4LXYBOHDEF*a@A@O5BA8

>A4?A@LL@*]IY]B5H]*45OAE54F*NY]*A@RA@U45OJ*J*IOYVCBDJ]*D4IEa*\BYBIEa*XA4BO54I*X4*ABKBDJV*@O5M@Y`DEa*
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O4LXYBOH@*LBA4XAJ]5JF*X4*4RN4A4IYBDJV*4OAMW@VdBF*XAJA4ND4F*HABNE[*4UBHXBCBDJV*tO4Y4?JCBHO4F*UBR4X@HD4H5J*J*
MYMCKBDJV*tO4Y4?JCBHO4F*4UH5@D4IOJ[*H4RN@DJB*tO4Y4?JCBHOJ*UY@?4XAJ]5DEa*MHY4IJF*NY]*XA4WJI@DJ]*D@HBYBDJ]*D@*
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D@XA@IYBDJ]LJ*I*tO4Y4?JCBHO4F*X4YJ5JOB*@NLJDJH5A@\JJ*]IY]B5H]e*

7f*X4NNBAW@DJB*RN4A4I4F*4OAMW@VdBF*HABNE[*O@O*MHY4IJ]*4UBHXBCBDJ]*RN4A4I`]*D@HBYBDJ]h
6f*XABN45IA@dBDJB*MIBYJCBDJ]*D@?AMROJ*a4R]FH5IBDD4F*NB]5BY`D4H5J*D@*XAJA4NDMV*HJH5BLMh
Pf*H4IBAKBDH5I4I@DJB*HJH5BLE*tO4Y4?JCBHO4?4*4UA@R4I@DJ]*I*I4HXJ5@5BY`DEa*J*MCBUDEa*R@IBNBDJ]ah
Zf*YJOIJN@\J]*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4I*D@*5BAAJ54AJJ*?4A4NHO4?4*4OAM?@*/@ABCDEFh
Sf*IR@JL4NBFH5IJB*I*A@U45B*H*4UdBH5IBDDELJ*4A?@DJR@\J]LJ*I*4UY@H5J*4aA@DE*XAJA4NEh
Qf*4HIBdBDJB*N4H54IBAD4F[*4XBA@5JID4F*J*X4YD4F*JD^4AL@\JJ*4*H4H54]DJJ*4OAMW@VdBF*HABNE*D@*5BAAJ54AJJ*

?4A4NHO4?4*4OAM?@h
Tf* HDJWBDJB* CJHYBDD4H5J* X45BD\J@Y`DEa* WJI45DEa* UBR* IY@NBY`\BI* gO4KBO* J* H4U@Of* D@* MYJ\@a* ?4A4NHO4?4*

4OAM?@* /@ABCDEF* XM5BL* UBHXY@5D4F* H5BAJYJR@\JJ* gO@H5A@\JJf* X454LH5I@* 45* N4L@KDJa* WJI45DEa* gO4KBO* J* H4U@Of[*
XA4WJI@VdJa* M* XBDHJ4DBA4I[* @* 5@OWB* WJI45DEa* UBR* IY@NBY`\BI[* N4H5@IYBDDEa* I4Y4D5BA@LJ[* I* 54L* CJHYB* J*
I4Y4D5BAHOJLJ*4A?@DJR@\J]LJ8*

<f*XABN45IA@dBDJB*J*YJOIJN@\JJ*R@?A]RDBDJ]*JH54dBDJ][*NB?A@N@\JJ[*X4ACJ[*MDJC54WBDJ]*RBLBY`*J*X4CI*J*
JD4?4*DB?@5JID4?4*I4RNBFH5IJ]*a4R]FH5IBDD4F*NB]5BY`D4H5J*D@*RBLYJ*J*X4CIEh

:f* 4UBHXBCBDJB* A@\J4D@Y`D4?4* JHX4Y`R4I@DJ]* RBLBY`* J* 4aA@DE* RBLBY`* D@* 5BAAJ54AJJ* ?4A4NHO4?4* 4OAM?@*
/@ABCDEFh

79f* MYMCKBDJB* tO4Y4?JCBHO4F* 4UH5@D4IOJ* D@* 5BAAJ54AJJ* ?4A4NHO4?4* 4OAM?@* /@ABCDEF[* H4aA@DBDJB* XAJA4NE*
D@HBYBDDEa*XMDO54I*NY]*4UBHXBCBDJ]*RN4A4I`]*J*UY@?4XAJ]5DEa*MHY4IJF*WJRDBNB]5BY`D4H5J*D@HBYBDJ]8

77f**I4HH5@D4IYBDJB*D@AMKBDDEa*RBLBY`h
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MYMCKBDJ]*MHY4IJF*NY]*MH54FCJI4?4*RBLYBNBYJ][*X4IEKBDJ]*XY4N4A4NJ]*X4CI[*MYMCKBDJ]*?JNA45BALJCBHO4?4*ABWJL@[*
H4OA@dBDJ]* X4IBAaD4H5D4?4* H54O@[* MIBYJCBDJ]* X4?Y4dBDJ]* M?YBOJHY4?4* J* NAM?Ja* ?@R4I[* 4X5JLJR@\JJ* XA4\BHH4I*
X4CI44UA@R4I@DJ][*MIBYJCBDJ]*I4ND4H5J*ABO*J*I4N4BL4I[*H4RN@DJB*MHY4IJF*NY]*H4aA@DBDJ]*UJ4Y4?JCBHO4?4*A@RD44UA@RJ]8

!Y]*ABKBDJ]*\BYBF*J*R@N@C*DB4Ua4NJL4*4UBHXBCJ5`*N4H5JWBDJB*HYBNMVdJa*\BYBIEa*X4O@R@5BYBFe
7f* N4Y]*YJOIJNJA4I@DDEa*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4I*J*LMH4A@*45*4UdB?4*CJHY@*

IE]IYBDDEa*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4I*D@*5BAAJ54AJJ*?4A4NHO4?4*4OAM?@*/@ABCDEF8
(BYBI4F*X4O@R@5BY`*4XABNBY]B5H]*X4*^4ALMYBe*
!�$%*�*�$%s$%4Ud8�*799�[*?NBe
!�$%*�*N4Y]*YJOIJNJA4I@DDEa*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4I*O*4UdBLM*CJHYM*IE]IYBDDEah
�$%*�*O4YJCBH5I4*YJOIJNJA4I@DDEa*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4Ih
$%4Ud8*�*4UdBB*O4YJCBH5I4*IE]IYBDDEa*LBH5*DBH@DO\J4DJA4I@DD4?4*A@RLBdBDJ]*45a4N4Ih
6f* N4Y]*H^4ALJA4I@DDEa*RBYBDEa*D@H@WNBDJF*45*4UdB?4*CJHY@*MN@YBDDEa*RBYBDEa*D@H@WNBDJF8
(BYBI4F*X4O@R@5BY`*N4H5J?@B5H]*XAJ*IEX4YDBDJJ*HYBNMVdJa*MHY4IJFe
!�*%/$s./$*�799�[*?NBe
!*=*N4Y]*H^4ALJA4I@DDEa*RBYBDEa*D@H@WNBDJFh
%/$*�*H^4ALJA4I@DDEB*RBY�DEB*D@H@WNBDJ]h*
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4UxBO54I[*I*45D4KBDJJ*O454AEa*IEX4YDBDE*LBA4XAJ]5J]*X4*H4aA@DBDJV[*MYMCKBDJV*Ja*H4H54]DJ][*I4HH5@D4IYBDJV8
#H54CDJOJ* DB\BD5A@YJR4I@DD4?4* I4N4HD@UWBDJ]* gA4NDJOJ[* O4Y4N\Ef* DBHM5* RD@CJ5BY`DMV* tH5B5JCBHOMV* J*

I4HXJ5@5BY`DMV*D@?AMROM[*X4HO4Y`OM*H4*LD4?JLJ*JR*DJa*HI]R@DE*A@RYJCDEB*JH54AJCBHOJB*H4UE5J]8
(BYBI4F*X4O@R@5BY`*HCJ5@B5H]*N4H5J?DM5EL*XAJ*O4YJCBH5IB*4UMH5A4BDDEa*JH54CDJO4I*DB\BD5A@YJR4I@DD4?4*

I4N4HD@UWBDJ]8*
(BYBI4F*X4O@R@5BY`*HCJ5@B5H]*N4H5J?DM5EL*XAJ*45HM5H5IJJ*DBMN4IYB5I4AJ5BY`DEa*ABRMY`5@54I*Y@U4A@54AD4?4*

@D@YJR@* I4NE*I* I4ND4L*4UxBO5B8*G* HYMC@B* 4UD@AMWBDJ]*DBMN4IYB5I4AJ5BY`DEa*XA4U[* Ja*N4Y]*DB*N4YWD@*XABIEK@5`*
HABNDBB*RD@CBDJB*DBMN4IYB5I4AJ5BY`DEa*XA4U*X4*%IBANY4IHO4F*4UY@H5Jh

Zf* N4Y]* NB5BF* I* I4RA@H5B* 45* P* N4* 7T* YB5[* 4aI@CBDDEa* LBA4XAJ]5J]LJ* X4* X4IEKBDJV* tO4Y4?JCBHO4F*
OMY`5MAE8*

(BYBI4F*X4O@R@5BY`*N4H5J?@B5H]*XAJ*MC@H5JJ*I*LBA4XAJ]5J]a[*D@XA@IYBDDEa*D@*tO4Y4?JCBHO4B*XA4HIBdBDJB[*
IHBa*N4KO4Y`DEa*J*4UA@R4I@5BY`DEa*MCABWNBDJF*?4A4NHO4?4*4OAM?@*/@ABCDEFh

Sf* N4Y]*HDJWBDJ]*CJHYBDD4H5J*X45BD\J@Y`DEa*WJI45DEa*UBR*IY@NBY`\BI*gO4KBO*J*H4U@Of*45*4UdB?4*CJHY@*
IE]IYBDDEa*WJI45DEa*UBR*IY@NBY`\BI[*@*5@OWB*N4L@KDJa*WJI45DEa*M*XBDHJ4DBA4I8

(BYBI4F*X4O@R@5BY`*4XABNBY]B5H]*X4*^4ALMYBe
!%1q�*%qsq4Ud8*�799�[*?NBe
!%1q*=*N4Y]*HDJWBDJ]*CJHYBDD4H5J*X45BD\J@Y`DEa*WJI45DEa*UBR*IY@NBY`\BIh
%q*�*O4YJCBH5I4*H5BAJYJR4I@DDEa*WJI45DEah*
q4Ud8*�*4UdBB*O4YJCBH5I4*IE]IYBDDEa*WJI45DEa*UBR*IY@NBY`\BI[*@*5@OWB*N4L@KDJa*WJI45DEa*M*XBDHJ4DBA4I8
Qf*!4Y]*t^^BO5JID4?4*JHX4Y`R4I@DJ]*RBLBY`8*(BYBI4F*X4O@R@5BY`*N4H5J?@B5H]*XAJ*JHX4YDBDJJ*LBA4XAJ]5JF*
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?4A4NHO4?4*4OAM?@*/@ABCDEF8
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a4NB*AB@YJR@\JJ*>A4?A@LLEe

7f*4HMdBH5IY]B5*X4YD4L4CJ]*?Y@ID4?4*A@HX4A]NJ5BY]*HABNH5I[*XABNMHL45ABDDEa*D@*AB@YJR@\JV*>A4?A@LLEh
6f*4HMdBH5IY]B5*4XBA@5JIDEF*L4DJ54AJD?*J*IBNBDJB*45CB5D4H5J*X4*AB@YJR@\JJ*>A4?A@LLEh
Pf*XA4JRI4NJ5*M54CDBDJB*LBA4XAJ]5JF*>A4?A@LLE*D@*4CBABND4F*^JD@DH4IEF*?4N[*\BYBIEa*X4O@R@5BYBF[*R@5A@5*
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