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MN OPNQR S TNU NTVPNT W
X YZPNT [\]NO ^ _ \`T U aYZ\PT YVV`NPbbP NQ ROYcN ^ _ \`T bNR ]PRV`RRP\QR NO bNR V\QRNPbR R`T
bNR \TPNQOYOP\QR S R`PZTN d
eN\fT\g hNNONTR ^ _ \`T YZ\PT _YTOYci RNR V\QQYPRRYQVNR NQ OTYPONU NQO ]` RPcQYb NO NQ
RgQOjkRN Z\VYbN d
lmNb [noNb ^ ]\QO b aYP]N _TiVPN`RN U aY _NTU PR ] aYZYQVNT _b`R ZPON pYVN Y`m _T\obkU NR
PQp\TU YOPq`NR TNQV\QOTiR d
rTPV sY`oTNRRN NO sYU PNQ tYT]PN` ^ _ \`T bNR NQTNcPROTNU NQOR ]N Z\Pm d
eiTYT] l RRYgYc NO ugTPbbN sNpYgN ^ _ \`T bN`T ]PR_\QPoPbPOi ]`TYQO VNOON YQQiN ]N
svl d
wNR ibkZNR ]` svl NO bNR ROYcPYPTNR ]N b ax[uly _\`T bNR U\UNQOR _YRRiR NQRNUobN d
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wY OTYQRp\TU YOP\Q ]N Z\Pm NRO `QN \_iTYOP\Q q`P V\QRPRON S U \]P|NT bNR NQTNcPROTN}
U NQOR Y`]P\ ] a`QN Z\Pm Y|Q ] aNQ VjYQcNT b aP]NQOPOi _ NT~`N d �Q _N`O _YT NmNU_bN
Z\`b\PT VTiNT `Q NQTNcPROTNU NQO ]N Z\Pm ] aj\UUN S _YTOPT ] a`QN Z\Pm ]N pNUUN ^ NQ
VjYQcNT bN OPUoTN ^ b aPQO\QYOP\Q ^ b aYVVNQO \` bY _T\Q\QVPYOP\Q R`T VNTOYPQNR TicP\QR ^
NOV d
wY ]iUYTVjN R`PZ PN _ NQ]YQO U\Q ROYcN V\QRPRON S NfNVO`NT ]NR YQYbgRNR V\U_YTYOPZNR
R`T ]NR V\`_bNR ]N Z\Pm ]PfiTNQONR �bY R\`TVN NO bY VPobN� _T\Q\Q~YQO bN U �U N ONmON ^
Y|Q ] aNQ ]icYcNT bNR ]PfiTNQVNR bNR _b`R PU _\TOYQONR ] a`Q _\PQO ]N Z`N _NTVN_OPp W
bN OPUoTN NO bY _T\R\]PN �bY jY`ON`T ^ b aiQNTcPN NO bY ]`TiN ]NR _j\QNR NO ]NR RPbNQVNR� d
w\TR ]N VNOON iOY_ N ] aY__TNQOPRRYcN \Q V\U_YTN ]\QV b\ VYbNU NQO ]NR NmOTYPOR Y`]P\
V\TTNR_\Q]YQO Y`m U�UNR _j\QkUNR _T\Q\QViR U YPR _TiRNQOR ]YQR bN RPcQYb R\`R bY
p\TU N ] aiZkQNU NQOR YV\`ROPq`NR ]PfiTNQOR d
�QN ]NR _T\obiU YOPq`NR _TPQVP_YbNR NRO bY ]P� V`bOi ] aYbPcQNT _YTpYPONU NQO bNR Z\Pm
R\`TVN NO VPo bN RYQR V\QQY�OTN Y _TP\TP bN`TR V\U_\TONU NQOR TNR_ NVOPpR ]YQR `Q V\QONmON
]N _T\Q\QVPYOP\Q _TiVPR �VN q` a\Q VjNTVjN S pYPTN� d wY R\b`OP\Q TNONQ`N NRO Yb\TR ] aNp}
pNVO`NT bNR V\U_YTYPR\QR NQ VNTOYPQR _ \PQOR S bY p\PR VYTYVOiTPROPq`NR ]NR RPcQY`m NO
NQ V\TTNR_\Q]YQVN R`T bNR ]N`m NQTNcPROTNU NQOR ] aY_TkR b aYbPcQNU NQO OT\`Zi _YT _T\}
cTYUUYOP\Q ]gQYU Pq`N d
wNR TiR`bOYOR ]N b aY__TNQOPRRYcN U NOONQO NQ YZYQO bNR OTYQRp\TU YOP\QR OPUoTYbNR NO
_T\R\]Pq`NR S NfNVO`NT _\`T PU PONT Y` U PN`m bY Z\Pm VPo bN S _YTOPT ] aNQTNcPROTNU NQOR
]N bY Z\Pm R\`TVN d uNR U YQP_`bYOP\QR ]` RPcQYb Y`]P\ R\QO Yb\TR NfNVO`iNR cT�VN S
b aYQYbgRN�RgQOjkRN h��wl NO Y` �`_ NT �\V\]N`T ]N hjYRN d

y\OR}Vbi W OTYQRp\TU YOP\Q ]N Z\Pm ^ V\QZNTRP\Q ]N Z\Pm ^ U \T_jPQc ^ RgQOjkRN Z\ VYbN ^
Y__TNQOPRRYcN ^ st� ^ h��wl d
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wY OTYQRp\TU YOP\Q ]N Z\Pm NRO `QN \_iTYOP\Q q`P V\QRPRON S U \]P|NT bNR NQTNcPROTN}
U NQOR Y`]P\ ] a`QN Z\Pm Y|Q ] aNQ VjYQcNT b aP]NQOPOi _ NT~`N d �Q _N`O _YT NmNU_bN
Z\`b\PT VTiNT `Q NQTNcPROTNU NQO ]N Z\Pm ] aj\UUN S _YTOPT ] a`QN Z\Pm ]N pNUUN ^ NQ
VjYQcNT bN OPUoTN ^ b aPQO\QYOP\Q ^ b aYVVNQO \` bY _T\Q\QVPYOP\Q R`T VNTOYPQNR TicP\QR ^
NOV d
wY V\QZNTRP\Q ]N Z\Pm R aPQRVTPO ]YQR VN V\QONmON NQ RN |mYQO _b`R _YTOPV`bPkTNU NQO
V\UUN \o® NVOPp ] aPU PONT `QN Z\Pm _TiVPRN �]PON VPo bN� NQ OTYQRp\TU YQO bNR NQTNcPR}
OTNU NQOR ] a`QN Z\Pm R\`TVN d �Q ZN`O ]\QV VTiNT b aPbb`RP\Q _NTVN_OPZN q`N bY VPobN Y
_T\Q\QVi VN q`N bY R\`TVN Y NQTNcPROTi d uNOON ]iU YTVjN _ N`O �OTN PQVb`RN ]YQR `Q
RVjiU Y ciQiTYb ] aYQYbgRN�RgQOjkRN W

analyse transformation synthèse
signal paramètres

d’analyse

paramètres

de synthèse

signal

transforméà transformer

connaissances

sur les voix

� aPb NRO PU_\TOYQO ] a`OPbPRNT ]NR Ybc\TPOjU NR ]N RgQOjkRN ]N cTYQ]N q`YbPOi ^ Y|Q q`N
bNR RPcQY`m ciQiTiR _YTYPRRNQO QYO`TNbR NO q` aY`V`Q YTOipYVO QN ZPNQQN bNR ]icTY]NT ^
bN _ \PQO VNQOTYb ]N bY _T\ Vi]`TN NRO bY p\QVOP\Q ]N OTYQRp\TU YOP\Q ]NR _YTYU kOTNR
] aYQYbgRN NQ p\QVOP\Q ]N V\QQYPRRYQVNR R`T bNR Z\Pm R\`TVN NO VPo bN d uNR V\QQYPR}
RYQVNR _T\Z PNQQNQO ] a`QN iOY_ N _TiYbYobN ] aY__TNQOPRRYcN ]NR ]PfiTNQVNR ]NR Z\Pm
RNb\Q bNR ]NRVTP_ON`TR bNR _b`R VYTYVOiTPROPq`NR ]N bN`T P]NQOPOi d
l VNOON |Q ^ Q\`R V\UUNQ~\QR Y` VjY_POTN ª _YT iOYobPT q`NbR R\QO VNR ]NRVTP_ON`TR
NO q`NbbNR R\QO bN`TR V\TTNR_\Q]YQVNR YZNV bNR _YTYU kOTNR oYR QPZNY` U YQP_`biR b\TR
] a`QN YQYbgRN�RgQOjkRN d l` VjY_POTN ¬ ^ Q\`R OTYPO\QR ]N b aYbPcQNU NQO ]NR RPcQY`m
]N Z\Pm ^ _TiYbYobN S b aY__TNQOPRRYcN b` P}U �U N �q`P ]\PO �OTN pYPO R`T ]NR _ \TOP\QR ]N
RPcQYb V\TTNR_\Q]YQO Y`m U�UNR _j\QkU NR _T\Q\QViR ^ ]\QV YbPcQiR� ^ ]iZNb\__i Y`
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VjY_POTN © R`PZYQO ]PZNTRNR R\b`OP\QR NO YU ibP\TYOP\QR _\RRPobNR d wY RgQOjkRN ]N VNR
_TNU PNTR ibiU NQOR RN pYPO Y` VjY_POTN ¶ NQ _TiRNQOYQO ]YQR R\Q NQRNUobN bY _T\Vi}
]`TN ]N OTYQRp\TU YOP\Q TNONQ`N NO bNR PU _biU NQOYOP\QR yYObYo YRR\VPiNR d l` ]NTQPNT
VjY_POTN ^ Q\`R ]PRV`ONT\QR ]NR TiR`bOYOR \oONQ`R ^ ]NR YU ibP\TYOP\QR NO ]NR _PRONR S
R`PZTN _\`T `Q OTYZYPb p`O`T d
y YPR V\UUNQ~\QR _YT _TiRNQONT b aiOYO ]N b aYTO NQ OTYQRp\TU YOP\Q ]N Z\Pm NO b aiq`P_ N
lQYbgRN��gQOjkRN ]N b ax[uly _\`T RPO`NT bN OTYZYPb q`N ® aYP NfNVO`i NQ ROYcN d
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l_TkR b aY__YTPOP\Q NO bN ]iZNb\__NUNQO q`YbPOYOPp ]N Q\UoTN`m U\]kbNR ]N RPcQY`m
oPNQ Y]Y_OiR S bY Z\Pm ^ bY q`NROP\Q ]` V\QOT
 bN ]NR _YTYUkOTNR oYR QPZNY` ]N VNR
U\]kbNR NRO VNQOTYbN ]YQR `QN _NTR_ NVOPZN ] aNmONQRP\Q ]NR _ \RRPo PbPOiR ]NR ONVjQ\}
b\cPNR ]N RgQOjkRN Z\VYbN d y YQP_`bNT ]N U YQPkTN V\jiTNQON VNR _YTYUkOTNR QiVNRRPON
`QN cNROP\Q ]N bN`TR V\U_\TONU NQOR jY`O QPZNY` ^ U PN`m Y]Y_OiR S b aj\UUN d uN`m}VP
_\`TTYPNQO �OTN P]iYbNU NQO bN b\ V`ON`T ^ R\Q iOYO iU \OP\QQNb ^ RY U YQPkTN ]N _YTbNT
�VTP ^ Vj`Vj\ONU NQO ^ Nm_\Ri \TYb ^ ] PRV`RRP\Q Q\TU YbN� ^ NOV d sYQR VN V\QONmON ^ ]N Q\U}
oTN`m VjNTVjN`TR \QO _YTOPVP_ i ]N_`PR bNR YQQiNR ¨µ¯¼ S pYPTN iZ\b`NT b aiOYO ]N b aYTO
]YQR bN ]\UYPQN ]N bY OTYQRp\TU YOP\Q ]N Z\Pm d
vQ ¨µ¯¶ ^ ujPb]NTR NO Yb d �¨¼� iO`]PNQO bNR pYVON`TR TNR_\QRYobNR ]N bY q`YbPOi ] a`QN
Z\Pm ]N RgQOjkRN _YT U\]kbN R\`TVN}| bOTN W bY p\TU N ]N b aNmVPOYOP\Q cb\OOPq`N ^ b aNQZN}
b\__ N R_ NVOTYbN ^ bY _T\R\]PN NO bY TN_T\]`VOP\Q ]NR V\QR\QQNR _b\RPZNR ��_ � ^ �o � ^ �O� ^�] � ^ �� � ^ �c �� ^ OTkR V\`TONR ^ _ \`T `QN o\QQN PQONbbPcPo PbPOi d xbR NfNVO`NQO `QN _TNU PkTN
V\QZNTRP\Q ]N Z\Pm pNUUN�j\UUN NQ OTYQRp\TU YQO NQ U\gNQQN VNTOYPQR _YTYUkOTNR W
pYVON`T ]N U\]P|VYOP\Q ]` _POVj NO ]N bY bYTcN`T ]N b aPU_`bRP\Q cb\OOPq`N ^ V\U_TNR}
RP\Q�]PbYOYOP\Q ]N b aNQZNb\__N R_ NVOTYbN _\`T bNR RNcU NQOR Z\PRiR NO V\TTNVOP\Q ]N
cYPQ d
vQ ¨µ¯¯ ^ loN NO Yb d �¨¨� ]i|QPRRNQO `QN _T\Vi]`TN ]N OTYQRp\TU YOP\Q q`P U NO b aYV}
VNQO R`T b aiOY_ N ] aY__TNQOPRRYcN W NQTNcPROTNU NQO ] a`Q U�UN ® N` ]N U\OR _YT _b`}
RPN`TR b\ V`ON`TR ^ U YTq`YcN NO YbPcQNU NQO ]NR RNcU NQOR Y`]P\ ]NR ]PfiTNQONR Z\Pm _YT
_T\cTYUUYOP\Q ]gQYU Pq`N �\` ãäâÞß áê àáß ç �ÞÛÚ áâÝ ^ st� �^ NmOTYVOP\Q NO V\U}
_YTYPR\Q ]NR ]NRVTP_ON`TR ]N bY Z\Pm TNONQ`R �NQZNb\__ N R_ NVOTYbN ^ _ POVj NO iQNTcPN� d
w aY__TNQOPRRYcN RN pYPO _YT q`YQOP|VYOP\Q ZNVO\TPNbbN W `Q ]PVOP\QQYPTN ]N OTY]`VOP\Q
Ùß ÞÚÚ áâÝ êÜãç�ÜÜ�ì ]N VNR ]NRVTP_ON`TR NRO VTii S _YTOPT ]NR RNcU NQOR YbPcQiR d w\TR ]N
bY V\QZNTRP\Q ^ VjYq`N RNcUNQO ]N bY Z\Pm R\`TVN NRO OTYQRp\TU i ] aY_TkR bNR TkcbNR ]N
V\TTNR_\Q]YQVN iOYobPNR ]YQR bN ]PVOP\QQYPTN q`P NRO ]i|QP R`T bNR RNcU NQOR VNQOT\�]NR
bNR _b`R TN_TiRNQOYOPpR d uNOON ]iU YTVjN PQOT\]`PO `QN p\QVOP\Q ]N OTYQRp\TU YOP\Q ]i}
_ NQ]YQON ]` V\QONmON �_j\QkUN _T\Q\QVi� ^ VN_ NQ]YQO bN RPcQYb V\QZNTOP NRO ciQiTi S
_YTOPT ] a`Q Q\UoTN |mN ] aNQZNb\__ NR R_ NVOTYbNR NO bN TiR`bOYO Q aNRO _YR ]N OTkR o \QQN
q`YbPOi �S VY`RN ]NR ]PRV\QOPQ`POiR ]YQR bN RPcQYb� NO U �U N _\`T `Q cTYQ] Q\UoTN
]N VbYRRNR �¶ ¨ª ^ Vp d �¨«�� d hYT YPbbN`TR ^ bNR Y`ON`TR _T\ Vk]NQO S `QN iZYb`YOP\Q ]N bN`T
_T\ Vi]`TN _YT ]NR ONROR _ NTVN_OPpR q`P NQV\`TYcNQO bNR OTYZY`m NfNV`iR d

ü�
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vQ ¨µµ¨^ loN �¨ª� _T\_\RN ] aNfNVO`NT bNR OTYQRp\TU YOP\QR R`T ]NR `QPOiR YV\`ROPq`NR
�bNR _j\QkUNR� _b`O
O q`N R`T ]NR pNQ�OTNR ]N b\Qc`N`T |mN Y|Q ]N _TNQ]TN NQ V\U_ON
bNR VYTYVOiTPROPq`NR ]gQYU Pq`NR ]N _T\Q\QVPYOP\Q �OTY® NVO\PTN ]NR p\TU YQOR� d
vQ ¨µµª ^ �YboTNO NO Yb d �¨¬� _TipkTNQO `OPbPRNT bY RgQOjkRN ts}h��wl �¯� _b`O
O
q`N bN U\]kbN R\`TVN}| bOTN VYT ]NR OTYQR_ \RPOP\QR ]N _POVj NO ]NR U\]P|VYOP\QR ]N
b aiVjNbbN ONU_\TNbbN PU_\TOYQONR R\QO _ NTU PRNR O\`O NQ V\QRNTZYQO `QN o\QQN q`YbPOi
S b aiV\`ON �YZNV VNTOYPQNR bPU POYOP\QR V\UUN Q\`R _\`TT\QR bN Z\PT _YR bY R`PON� d sN
_b`R ^ PbR _T\_\RNQO ]N`m Q\`ZNbbNR Y__T\ VjNR _\`T b aY__TNQOPRRYcN W
� wN ]PVOP\QQYPTN ]N OTY]`VOP\Q NRO \_OPU PRi _YT TicTNRRP\Q bPQiYPTN U`bOP_ bN Y|Q

]N Vj\PRPT bY U NPbbN`TN oYRN ]NR _YPTNR ] aNQOTiNR}R\TOPNR R`T b aNQRNUobN ]NR _YPTNR
YbPcQiNR d

� wNR _YPTNR ] aNQOTiNR}R\TOPNR R\QO V\QRP]iTiNR V\UUN ]NR VbYRRNR �q`P ]i|QPRRNQO bN
V\QONmON ]N bY OTYQRp\TU YOP\Q� d � VjYq`N VbYRRN NRO YRR\VPiN `QN p\QVOP\Q Q\Q}
bPQiYPTN ]N V\U_TNRRP\Q�]PbYOYOP\Q _YT U\TVNY`m ]NR NQZNb\__ NR R_ NVOTYbNR �\`
ãäâÞß áê è Ûçåæ çâ êä �ÞÛÚ áâÝ ^ s»� � Y|Q ]N _T\® NONT Y` U PN`m bN TNbPNp �bNR p\T}
U YQOR� ]` R_ NVOTN ]N bY R\`TVN R`T VNb` P ]N bY VPobN d

l_TkR iZYb`YOP\Q _NTVN_OPZN ]NR TiR`bOYOR ^ bY _TNU PkTN U iOj\]N ]\QQN ]NR TiR`bOYOR
_b`R _T\ VjNR ]N bY VPobN ^ U YPR bY RNV\Q]N ^ RP NbbN V\Q]`PO S `QN Z\Pm ]N RgQOjkRN PQ}
ONTU i]PYPTN ^ ciQkTN U\PQR ] aYTOipYVOR NO _YTY�O _b`R QYO`TNbbN d
l` ]io`O ]NR YQQiNR ¨µµ¼ ^ b aiq`P_ N YQYbgRN�RgQOjkRN ]N b ax[uly �¨©� �¨¶� NRO
V\Q]`PON S _T\_\RNT NO S U NOOTN NQ \ N`ZTN `Q RgROkU N ]N VTiYOP\Q ]N Z\Pm ]N VYROTYO
]N cTYQ]N q`YbPOi _\`T bY oYQ]N R\Q ]` |bU �ÞÛáâ çë ëá ]N eiTYT] u\ToPY` �¨µµ©� d xb
R aYcPO ]N pYPTN TNQY�OTN `QN Z\Pm Y`m VYTYVOiTPROPq`NR NmVN_OP\QQNbbNR W ONRRPO`TN iONQ}
]`N ^ ONQ`N ]NR R\QR ^ VYTYVOkTN ® `ZiQPbN ^ _`PRRYQO ^ YcPbN NO j\U\ckQN R`T b aNQRNUobN
]N RY ONRRPO`TN d wY R\b`OP\Q TNONQ`N NRO ]N VTiNT `QN Z\Pm jgoTP]N S _YTOPT ] aNQ}
TNcPROTNU NQOR ] a`Q V\QOTN OiQ\T NO ] a`QN R\_TYQ\ V\b\TYO`TN d s a`QN _YTO bY Z\Pm ]`
V\QOTN OiQ\T NRO TNQ]`N _b`R ® `ZiQPbN �NQ TNOPTYQO Q\OYUUNQO bNR iZkQNUNQOR oT`POiR W
R\`� N ^ T`c\RPOi ^ NOV d� ^ ] aY`OTN _YTO bY Z\Pm ]N R\_TYQ\ NRO OTYQRp\TU iN _\`T PU PONT bN
OPUoTN ]` V\QOTN OiQ\T �NO iONQ]TN YTOP|VPNbbNU NQO R\Q TNcPROTN� d h\`T VNOON RNV\Q]N
iOY_ N ^ bY p\QVOP\Q ]N OTYQRp\TU YOP\Q NRO NfNVO`iN `QPq`NUNQO R`T bNR Z\gNbbNR �bNR
_b`R _TiRNQONR ]YQR bN TNcPROTN ZPRi� NO ]i_ NQ] ]` V\QONmON �VPQq | bOTYcNR ]PfiTNQOR
R`PZYQO bY Z\gNbbN VjYQOiN� d
vQ ¨µµ¶ ^ �OgbPYQ\` NO Yb d �¨«� OPTNQO _T\|O ]NR _T\cTkR TiVNQOR NQ TNV\QQYPRRYQVN
]N b\ V`ON`T _YT b a`OPbPRYOP\Q ]N U\]kbNR ROYOPROPq`NR _ \`T bY VbYRRP|VYOP\Q ]NR NQZN}
b\__ NR R_ NVOTYbNR d xbR PQZNTRNQO bN _T\obkU N NO `OPbPRNQO VNOON VbYRRP|VYOP\Q NQ Q\gY`m
]N cY`RRPNQQNR _\`T VTiNT `QN p\QVOP\Q ]N OTYQRp\TU YOP\Q V\QOPQ`N W bNR ]PRV\QOP}
Q`POiR ]`NR S bY q`YQOP|VYOP\Q ZNVO\TPNbbN ]PR_YTYPRRNQO NO YU ibP\TNQO bN QYO`TNb ]NR
Z\Pm RgQOjiOPRiNR d h\`T ZYbP]NT VNOON Q\`ZNbbN U iOj\]N ^ PbR U NR`TNQO `QN QNOON ]PU P}
Q`OP\Q ]N bY ]PRO\TOP\Q R_ NVOTYbN NQOTN Z\Pm V\QZNTOPN NO Z\Pm VPo bN _YT TY__\TO Y`m
Y__T\VjNR _TiVi]NQONR d xb pY`O VN_ NQ]YQO NQOTY�QNT bNR Ybc\TPOjU NR ] aY__TNQOPRRYcN
R`T ]N b\QcR NQTNcPROTNU NQOR YbPcQiR ]NR ]PfiTNQONR Z\Pm ^ VN q`P RN TiZkbN V\�ON`m NQ
ONU_R ]N VYbV`b NO NQ \TcYQPRYOP\Q d

ü�
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hT\_\Ri _YT ujPb]NTR NQ ¨µµ¶ �¨­� ^ b aNmVPOYOP\Q cb\OOPq`N pYPO _YTOPN ]NR ]NRVTP_ON`TR
Y__TPR NO OTYQRp\TU iR ]YQR bY ]iU YTVjN _TiRNQOiN _YT lTRbYQ NO tYb� PQ NQ ¨µµ­ �¨¯� d
�QN _T\Vi]`TN T\o`RON NRO _T\_\RiN NQ ¨µµµ _YT l TRbYQ �ª¶� ^ q`P pYPO bY RgQOjkRN
]NR TNVjNTVjNR _TiVi]NQONR NQ `OPbPRYQO V\UUN U\]kbN R_ NVOTYb bNR _YPTNR ]N bPcQNR
R_ NVOTYbNR Y`m o\QQNR _T\_TPiOiR ] aPQONT_ \bYOP\Q ^ NO _T\_\RN `QN U\]P|VYOP\Q V\QONm}
O`NbbN ]N bY _T\R\]PN _YT b aY__bPVYOP\Q ] a`Q TgOjU N b\VYb ]N _T\Q\QVPYOP\Q R`PZYQO bN
_j\QkUN d
vQ ª¼¼ ¨^ � YPQ NO yYV\Q �ª«� UNOONQO b aYVVNQO R`T b aiZYb`YOP\Q ]NR OTYQRp\TU YOP\QR
_YT bY V\QROPO`OP\Q ]N V\T_`R �Ti_ NTO\PTNR ]NR NQTNcPROTNU NQOR R`T bNRq`NbR R\QO NQ}
OTY�QiR bNR Ybc\TPOjU NR ] aY__TNQOPRRYcN� d xbR _T\_ \RNQO icYbNU NQO ]N _Ti]PTN �Y` bPN`
]N OTYQRp\TU NT� b aNmVPOYOP\Q cb\OOPq`N �]\QO b aNROPU iN NRO b aNTTN`T TiRP]`NbbN ] a`Q U\}
]kbN whu� NQ R aY__`gYQO R`T b aYRR\U_OP\Q q`N ]YQR `Q V\QONmON ]\QQi �bY VbYRRN ]`
_j\QkUN _T\Q\QVi� bNR TiRP]`R R\QO RPU PbPYTNR d
�P VNO jPRO\TPq`N Q aNRO _YR NmjY`ROPp ^ Pb NRO TN_TiRNQOYOPp ]NR ]PTNVOP\QR _TPRNR _YT bNR
VjNTVjN`TR ^ Q\OYUUNQO NQ p\QVOP\Q ]NR YZYQViNR ]YQR ] aY`OTNR TNVjNTVjNR V\QQNmNR W
b aYU ibP\TYOP\Q ]NR ONVjQPq`NR ]N RgQOjkRN _\`T bY VTiYOP\Q ]N Z\Pm _b`R QYO`TNbbNR
NO _ \`T `Q U NPbbN`T V\QOT
 bN ]NR OTYQRp\TU YOP\QR ^ bY TNV\QQYPRRYQVN Y`O\U YOPq`N ]N
b\ V`ON`T NO ]N ONmON �¬© � �¬¶� NO bN`TR \`OPbR ROYOPROPq`NR ^ b aYbPcQNU NQO ^ NOV d w aNRR\T
]NR _ NTp\TU YQVNR ]N b a\`OPb PQp\TU YOPq`N Q aNRO _YR Q\Q _b`R S QicbPcNT b\TRq` aPb R aYcPO
] aYQYbgRNT ]NR V\T_`R TYRRNUobYQO _b`RPN`TR jN`TNR ] aNQTNcPROTNU NQO d
l` |QYb ^ bY OTYQRp\TU YOP\Q ]N Z\Pm R aPQRVTPO ]YQR `QN Z\b\QOi ciQiTYbN ]N U YQP_`bNT
]NR _YTYUkOTNR ]N RgQOjkRN ]N jY`O QPZNY` ^ Y]Y_OiR S `QN UYQP_`bYOP\Q PQROPQVOPZN
_YT b aj\UUN W bN RNQR �RgQOjkRN S _YTOPN ]N ONmON� ^ b aP]NQOPOi ]` b\V`ON`T ^ R\Q iOYO
iU\OP\QQNb ^ NOV d

�� !""
#$��#%&'
vQ R aPQRVTPZYQO ]YQR `QN ]iU YTVjN ] aYU ibP\TYOP\Q q`YbPOYOPZN ]N bY RgQOjkRN Z\ VYbN ^
]N b aNm_TNRRPZ POi NO ]` V\QOT
 bN ^ bY OTYQRp\TU YOP\Q ]N Z\Pm Y ]N Q\UoTN`RNR Y__bPVY}
OP\QR ^ V\UUNTVPYbNR NO YTOPROPq`NR W
( tTYPONU NQOR Q`U iTPq`NR R`T bNR Z\Pm _YTbiNR \` VjYQOiNR ^ Q\OYUUNQO Y` VPQiU Y W
V\b\TYOP\Q ]NR Z\Pm ]N ]\`obYcN _YT bN OPUoTN ]NR Z\Pm \TPcPQYbNR ^ NfNOR R_ iVPY`m
�OTYQRp\TU YOP\Q pNUUN}j\UUN� ^ Z\Pm jgoTP]NR ^ NOV d
( vQTPVjPRRNU NQO ]` OPUoTN NO ]NR V\U_\TONU NQOR _T\R\]Pq`NR ]NR RgQOjiOPRN`TR
Z\VY`m d
( � b aPQZNTRN W Y]Y_OYOP\Q ]N Z\Pm _\`T bY TNV\QQYPRRYQVN Z\ VYbN d
( sN U YQPkTN ciQiTYbN ^ Y__bPVYOP\QR Y`m RgROkU NR q`P `OPbPRNQO ]NR NQTNcPROTNU NQOR
Y`]P\ �U\Q\_j\QPq`NR� W PU POYOP\Q ^ ZYTPYOP\QR ^ U \T_jPQc d

ü)
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�Q _N`O ] aYPbbN`TR VPONT `Q VNTOYPQ Q\UoTN ]N _T\]`POR PRR`R ]N b aPQ]`ROTPN U`RPVYbN
NO bYTcNU NQO ]PROTPo`iR q`P OiU \PcQNQO ] a`Q U YTVji TiNb NO q`P _ N`O ONQ]TN S RN
]iZNb\__NT YZNV b aY__YTPOP\Q ]N Q\`ZNbbNR _\RRPoPbPOiR NO ]N U NPbbN`TNR _ NTp\TU YQVNR W
( wN �t} ¨ �\PVN tTYQRp\TU NT ]N 2��� xQROT`U NQOR �V\UUNTVPYbPRi NQ ¨µµ«� NRO `Q
NfNO Q`UiTPq`N q`P _ NTU NO ]N U YQP_`bNT PQ]i_ NQ]YUUNQO bN _POVj ]` R\Q U\Q\}
_j\QPq`N NQ NQOTiN NO `Q ]iVYbYcN V\QROYQO ]N RNR p\TU YQOR _\`T ciQiTNT `Q Q\`ZNY`
RPcQYb d �\Q `OPbPRYOP\Q NRO ]NROPQiN Y`m ROYOP\QR ]N TY]P\ _ \`T bY VTiYOP\Q ]N Q\`}
ZNbbNR Z\Pm ^ YPQRP q` aY`m sM NO Y`m U`RPVPNQR �jYTU \QPRYOP\Q Z\ VYbN ^ U YQP_`bYOP\Q
]NR R\QR ^ NOV d� d
( wN �\PVNhTPRU ]N tu}ÔNbPV\Q �V\UUNTVPYbPRi NQ ª¼¼¼� TN_TNQ] bN _TPQVP_ N ]`
�t}¨ NO NQ iONQ] bNR _\RRPo PbPOiR ]YQR `QN \_OPq`N ]i]PiN S b ajYTU\QPRYOP\Q Z\VYbN
R`T RVkQN W _ \bg_j\QPN �RgQOjkRN ]N Vj\ N`TR� ^ _T\cTYUUYOP\Q y xsx ]NR _YTYU kOTNR
�p\TU YQOR ^ OTYQR_\RPOP\Q R`PZYQO `Q V\QONmON jYTU\QPq`N b\ VYb� ^ Y`OTNR NfNOR �TNZNTo ^
]ibYP ^ NOV d� d
( wN �\PVN y\]NbNT ]N tu}ÔNbPV\Q �V\UUNTVPYbPRYOP\Q YOONQ]`N� NRO `Q _b`c}PQ ]NR}
OPQi S U \]P|NT bNR VYTYVOiTPROPq`NR OPUoTYbNR ] aNQTNcPROTNU NQO ]N Z\Pm R`PZYQO VNT}
OYPQR _YTYUkOTNR jY`O}QPZNY` W TY`VPOi ^ R\`� N ^ V\T_R ^ NOV d
hYT YPbbN`TR ^ bN �\VYb\P] ]N 3YU YjY �V\UUNTVPYbPRYOP\Q _TiZ`N _ \`T ª¼¼©� NRO `Q
_b`c}PQ ]N VjYQO Z PTO`Nb RgQOjiOPRi S _YTOPT ]N RYU_bNR \oONQ`R Y_TkR RNcU NQOYOP\Q
]NR NQTNcRPOTNU NQOR ]N ZTYPR VjYQON`TR d h\`T VjYQcNT ]N q`YbPOi Z\VYbN Pb NRO QiVNR}
RYPTN ] aYVjNONT ]N Q\`ZNbbNR bPoTYPTPNR ]N RYU_bNR d �Q Z\PO ]\QV q`N VNOON ONVjQ\b\cPN
]N RgQOjkRN _YT V\QVYOiQYOP\Q ] a`QPOiR o iQi|VPNTYPO ]N bY R\`_bNRRN _ NTU PRN _YT ]NR
U\]`bNR ONU_R}TiNb ]N OTYQRp\TU YOP\Q ]N Z\Pm d

��4 5 �678#" 	 !&�
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w aiq`P_ N lQYbgRN��gQOjkRN ^ ] PTPciN _YT XYZPNT [\]NO q`P U aY NQVY]Ti ]`TYQO U\Q
ROYcN ^ ]iZNb\__ N ]NR _T\Vi]iR ]N RgQOjkRN NO ]N OTYQRp\TU YOP\Q ]NR R\QR d v bbN ® \`PO
] a`QN b\Qc`N Nm_ iTPNQVN NQ U\]ibPRYOP\Q ]NR RPcQY`m R\Q\TNR �RPQ`R\�]YbN ^ R\`TVN}
| bOTN ^ �x>�wl ^ h��wl ^ cTYQ`bYPTN ^ t»s S V\`TO}ONTU N ^ _YT U \]kbNR _jgRPq`NR ^
NOV d� d
�NR OTYZY`m ]N TNVjNTVjN \QO ]\QQi bPN` S bY V\QVN_OP\Q NO Y` ]iZNb\__NUNQO ] a\`}
OPbR ]N OTYPONU NQO R\Q\TN _ \`T bNR V\U_\RPON`TR NO bNR U`RPVPNQR W l]]POPZN �YQY}
bgRN�RgQOjkRN _YT U \]ibPRYOP\Q RPQ`R\�]YbN� ^ �`_NT �\V\]N`T ]N hjYRN �U\]ibPRY}
OP\Q _YT t»s S V\`TO}ONTU N� NO R\Q PQONTpYVN cTY_jPq`N l`]P\�V`b_O ^ ujYQO �U \]i}
bPRYOP\Q cTYQ`bYPTN _YT p\TU NR ] a\Q]NR p\TU YQOPq`NR� ^ s P_j\QN �NQZPT\QQNUNQO cTY}
_jPq`N ]N V\QOT
 bN _ \`T b ajgoTP]YOP\Q ]N R\QR S _YTOPT ]N ]PfiTNQONR ONVjQPq`NR ] aYQY}
bgRN�RgQOjkRN� ^ ] PfiTNQOR _\TOYcNR R`T yYVxQO\Rj R\`R bY p\TU N ]N _YOVj yYm�y�h^
NOV d
hYTU P bNR TNVjNTVjNR YVO`NbbNU NQO U NQiNR Y` RNPQ ]N b aiq`P_ N ^ \Q _ N`O VPONT bY RgQ}
OjkRN _YT V\QVYOiQYOP\Q ] a`QPOiR ^ bY Ri_YTYOP\Q ]N R\`TVNR ^ bY VYTYVOiTPRYOP\Q NO bY

ü ?
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VbYRRP|VYOP\Q ]NR R\QR _YT ]NR ]NRVTP_ON`TR ]N jY`O QPZNY` �_T\® NO u�xsls��^ b aYP]N
S b aYQYbgRN U`RPVYbN �TNV\QQYPRRYQVN ] aNmOTYPOR Y`]P\ ^ TNVjNTVjN ]N ROT`VO`TNR ^ TiR`}
U iR R\Q\TNR ^ YbPcQNU NQO ]N _YTOPOP\Q ^ NOV d� d

��@ ;��A	 B %CD 	$�#E' 	� F%9	&'
vOYQO ]\QQi bNR ]PfiTNQONR ONVjQPq`NR U PRNR NQ ® N` �YQYbgRN�RgQOjkRN ^ YbPcQNU NQO ^
Y__TNQOPRRYcN� NO bNR ]PfiTNQONR _\RRPoPbPOiR ]N U PRNR NQ G`ZTN _ \`T VjYV`QN ] aNQOTN
NbbNR ^ Q\`R YZ\QR ]iVP]i ] aNfNVO`NT ]NR Nm_iTPU NQOYOP\QR NQ yYObYo NQ `OPbPRYQO
Y` U PN`m bNR ]iZNb\__ NU NQOR ]i® S ]PR_\QPobNR ]YQR b aiq`P_ N lQYbgRN��gQOjkRN ]N
b ax[uly d
wNR _TPQVP_YbNR TNRR\`TVNR b\cPVPNbbNR q`N ® aYP _` `OPbPRNT R\QO bNR R`PZYQONR W
HI²�¦¡ _\`T bY ZPR`YbPRYOP\Q ^ b aiV\`ON NO b aYQYbgRN �R_ NVOTN ^ whu ^ p¼� ]N |VjPNTR

R\QR d uNO \`OPb _ NTU NO bY ZYbP]YOP\Q ]NR Nm_iTPU NQOYOP\QR ^ _YT V\U_YTYPR\Q
]NR Z\Pm V\QZNTOPNR NO ]NR Z\Pm VPo bNR dI�²�� J¢ ¦¢���� �� KÏ��� ® N b aYP `OPbPRi _\`T ]NR \_ iTYOP\QR ibiU NQOYPTNR oPNQ
Y]Y_OiNR S bY OTYQRp\TU YOP\Q ]N Z\Pm �_POVj}RjPpO ^ OPU N}ROTNOVj ^ TiiVjYQOPbb\Q}
QYcN NO | bOTYcN� d

¾L _\`T b aNROPU YOP\Q ]N bY pTiq`NQVN p\Q]YUNQOYbN d
�£��M�� KIN·� _\RPOP\QQNU NQO ]N U YTq`N`TR RgQVjT\QNR Y` _PVOj ^ VYbV`b ]`

Z\PRNU NQO ^ NOV d wNR _YTYUkOTNR PRR`R ]N VNO YQYbgRN R\QO Yb\TR OTYQRp\TU iR
YZYQO TNRgQOjkRN d

±  ���� ¦¢��� O �¡��� ]iZNb\__iR _\`T ] aY`OTNR _T\® NOR �VYbV`b ]NR y»uu ^ ]`
st� ^ RgQOjkRN h��wl �d

vQ `OPbPRYQO VNO NQZ PT\QQNUNQO ^ ® aYP N` S _T\_\RNT `QN _T\Vi]`TN _ NTU NOOYQO ]N
V\U_YTNT ]PfiTNQONR OTYQRp\TU YOP\QR R`PZYQO bNR _YTYUkOTNR ] aYQYbgRN OTYQRp\TU iR ^
NO VN _ \`T ]PfiTNQOR VYR �OTYQRp\TU YOP\Q j\UUN}pNUUN ^ pNUUN}NQpYQO� d M aYP NfNVO`i
bNR iOY_ NR ] aY__TNQOPRRYcN R`T ]NR NmOTYPOR Y`]P\ oTNpR �`QN ]PÓYPQN ]N RNV\Q]NR� _b`R
R\`_bNR _\`T bNR Nm_ iTPU NQOYOP\QR ^ NO ® N Q aYP ]\QV _YR Nm_b\Ti bNR R\b`OP\QR TNbYOPZNR S
b aY__TNQOPRRYcN R`T ]NR V\T_`R YbPcQiR TYRRNUobYQO _b`RPN`TR jN`TNR ] aNQTNcPROTNU NQO d
uN _\PQO RNTY ] aYPbbN`TR ]PRV`Oi ]YQR bY _YTOPN ¬ �yiOj\]NR ]N RgQOjkRN Z\ VYbN� ]`
VjY_POTN R`PZYQO d
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wY _YT\bN _ N`O �OTN ]iVTPON V\UUN bN TiR`bOYO ]N b aYVOP\Q Z\b\QOYPTN NO V\\T]\QQiN
] a`Q VNTOYPQ Q\UoTN ]N U`RVbNR d w aY__YTNPb TNR_PTYO\PTN p\`TQPO b aiQNTcPN QiVNRRYPTN S
bY _T\]`VOP\Q ]NR R\QR ^ NQ _\`RRYQO b aYPT S OTYZNTR bY OTYVjiN d l` R\UUNO ]N VNbbN}VP
RN OT\`ZN bN bYTgQm \S bY _TNRRP\Q ]N b aYPT NRO U\]`biN YZYQO ] a�OTN Y__bPq`iN Y`
V\Q]`PO Z\VYb �» Pc d ª d¨� d

TUV W X YZ[ \ ]^__^CB `a _bcd^ec`CB
wN bYTgQm NRO `Q NQRNUobN ]N U`RVbNR NO ]N VYTOPbYcNR U \oPbNR q`P NQO\`TNQO `QN
VYZPOi RPO`iN S bY _YTOPN R`_ iTPN`TN ]N bY OTYVjiN d wNR V\T]NR Z\VYbNR R\QO ]N`m bkZTNR
RgU iOTPq`NR _bYViNR NQ OTYZNTR ]` bYTgQm �»Pc d ª dª� d v bbNR _ N`ZNQO pNTU NT V\U_bkON}
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UNQO bN bYTgQm NO ^ NQ R aiVYTOYQO _T\cTNRRPZNU NQO ^ ]iONTU PQNT `QN \`ZNTO`TN OTPYQc`}
bYPTN �bY cb\OON� d w aYPT g _YRRN bPoTNU NQO _ NQ]YQO bY TNR_PTYOP\Q \` bY Z\Pm Vj`Vj\OiN ^
YPQRP q`N _ NQ]YQO bY _j\QYOP\Q ]NR R\QR Q\Q Z\PRiR d wNR R\QR Z\PRiR TiR`bONQO Y`
V\QOTYPTN ] a`QN ZPoTYOP\Q _iTP\]Pq`N ]NR V\T]NR Z\VYbNR d wN bYTgQm NRO ] aYo\T] V\U}
_bkONU NQO pNTU i ^ VN q`P YVVT\�O bY _TNRRP\Q NQ YU\QO ]NR V\T]NR Z\VYbNR NO bNR p\TVN
S R a\`ZPT ^ VN q`P pYPO O\UoNT bY _TNRRP\Q NO _ NTU NO Y`m V\T]NR Z\ VYbNR ]N RN TNpNTU NT d
sNR PU_`bRP\QR _ iTP\]Pq`NR ]N _TNRRP\Q R\QO YPQRP Y__bPq`iNR Y` V\Q]`PO Z\VYb ^ V\U}
_\Ri ]NR VYZ POiR _jYTgQcPNQQN ^ o`VVYbN NO QYRYbN d �Q TNU YTq`N ]\QV b aY]iq`YOP\Q
]` U\]kbN R\`TVN}| bOTN pTiq`NUUNQO `OPbPRi NQ RgQOjkRN Z\VYbN d

TUV W X YX [ \B a^Ckdl m no po pBqqoq
wNR R\QR iU PR R\QO VYTYVOiTPRiR _YT `Q cTYQ] Q\UoTN ]N _YTYU kOTNR �¬¯� �¬µ� W
� bN Og_ N ]N _j\QYOP\Q �bN U\]N ]N ZPoTYOP\Q ]NR V\T]NR Z\VYbNR� W R\Q Z\PRi \` Q\Q

Z\PRi ^ Vj`Vj\Oi ^ VTPi ^ R\`� i ^ NOV d
� bN bPN` ] aYTOPV`bYOP\Q �bY TicP\Q ]N TiOTiVPRRNU NQO U YmPU Yb ]` VYQYb o`VVYb� R`PZYQO

bN _\RPOP\Q ]` bYTgQm ^ ]` Z\PbN ]` _YbYPR ^ ]N bY bYQc`N ^ ]NR U �Vj\PTNR ^ ]NR ]NQOR
NO ]NR bkZTNR d h b`R ciQiTYbNU NQO ^ `QN V\Q|c`TYOP\Q ci\UiOTPq`N ]\QQiN ]N VNR
ibiU NQOR |mN VNTOYPQNR TiR\QYQVNR �bNR p\TU YQOR� q`P _ NTU NOONQO ]N ]PROPQc`NT bNR
R\QR Z\PRiR NQOTN N`m d

� bN U \]N ] aYTOPV`bYOP\Q �_\`T bNR R\QR Q\Q Z\PRiR� W \ VVb`RPp \` _b\RPp �bN _YRRYcN
]N b aYPT NRO pNTU i NO bN R\Q TiR`bON ]N R\Q \`ZNTO`TN R`oPON ^ _YT NmNU_bN _ \`T bNR
V\QR\QQNR �_ � ^ �o � ^ �O�� ^ pTPVYOPp �bN _YRRYcN RN TiOTiVPO U YPR Q aNRO _YR PQONTT\U_` ^
_YT NmNU_bN �p � ^ �R� ^ �Z �� NO ] aY`OTNR R\`R}VYOic\TPNR d

� bN VYTYVOkTN QYRYb R`PZYQO bY _\RPOP\Q ]` Z\PbN ]` _YbYPR q`P NQVbNQVjN \` Q\Q bY
TiR\QYQVN ]N bY VYZPOi o`VVYbN d

sN Q\UoTN`m pYVON`TR ]N ZYTPYoPbPOi ]YQR bN V\QOT
 bN YTOPV`bYO\PTN ]` V\Q]`PO Z\ VYb
R\QO ]\QV TNR_\QRYobNR ]` VYTYVOkTN `QPq`N NO TNV\QQYPRRYobN ] a`Q b\ V`ON`T _YTOPV`}
bPNT d uN_NQ]YQO ] aY`OTNR V\U_\RYQONR q`N bY _jgRP\b\cPN ] a`Q PQ]PZ P]` PQONTZPNQQNQO
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wN RPcQYb YV\`ROPq`N ] a`QN Z\Pm _YTbiN V\QOPNQO ]PfiTNQOR Og_ NR ] aPQp\TU YOP\Q W bN
U NRRYcN �VN q`P NRO ]PO� ^ ]NR PQp\TU YOP\QR _T\_TNR Y` b\V`ON`T �q`P b aY ]PO� NO S b aNQZ P}
T\QQNUNQO �\S ^ q`YQ] ^ V\UUNQO VNbY Y iOi ]PO ^ NQTNcPROTi� d h\`T `QN OTYQRp\TU YOP\Q
]N Z\Pm ^ Q\`R ]iRPT\QR U \]P|NT bNR YOOTPo`OR TNbYOPpR Y` b\ V`ON`T NQ _TiRNTZYQO VN`m
_\TON`TR ]` UNRRYcN NO VN`m OiU \PQR ]N b aNQZPT\QQNUNQO d uNR YOOTPo`OR R_ iVP|q`NR
]` b\V`ON`T _ N`ZNQO �OTN cT\`_ iR NQ _b`RPN`TR QPZNY`m W
KÏ¢£�³�¡ s�� Ùî çÝß çâàÞëì TNcT\`_ N b aNQRNUobN ]NR pYVON`TR ]i|QPRRYQO bY q`Y}

bPOi ] a`QN Z\Pm W R\Q OPUoTN d uNb`P}VP ]i_ NQ] ]NR _T\_TPiOiR _jgRP\b\cPq`NR NO
_jgRPq`NR ]N b a\TcYQN Z\VYb ]` b\V`ON`T ^ YPQRP q`N ]N R\Q iOYO iU \OP\QQNb d �Q
_\`TTY _YT NmNU_bN ]iVTPTN bN OPUoTN ] a`QN Z\Pm RNb\Q �¬­� R\Q VYTYVOkTN QYRYb ^
oT`POi ^ TY`q`N ^ NOV d s a`Q _\PQO ]N Z`N RPcQYb ^ \Q \oRNTZN bN OPUoTN S _YTOPT ]NR
TN_TiRNQOYOP\QR R_ NVOTYbNR ]NR NQTNcPROTNU NQOR �Vp d RNVOP\Q ª d¬� S V\`TO ONTU N
�_ \RPOP\Q ^ YU_bPO`]N NO bYTcN`T ]N oYQ]N ]NR p\TU YQOR� NO S b\Qc ONTU N �V\`bN`T
cb\oYbN� d

K �¢�¢� s�� ÙîæÚ ÛÞî çÝß çâàÞëì V\TTNR_\Q] Y`m V\U_\RYQONR ]N b aNm_TNRRP\Q NO ]`
ROg bN ^ V aNRO}S}]PTN b aPQO\QYOP\Q NO b aYVVNQO ^ q`P ]i_ NQ]NQO ]NR V\Q]POP\QR R\VPYbNR
NO _RgVj\b\cPq`NR ]` b\ V`ON`T d l` QPZNY` ]` RPcQYb ^ bY _T\R\]PN V\TTNR_\Q] S
bY jY`ON`T ]` R\Q ^ S b aiQNTcPN NO S bY ]`TiN ]NR _j\QNR NO ]NR RPbNQVNR ^ \oRNTZiR
S bY p\PR NQ U\gNQQN �jY`ON`T NO Z\b`U N U\gNQR ^ OY`m ]N _T\Q\QVPYOP\Q � NO
]YQR bN`T iZ\b`OP\Q ]gQYU Pq`N �V\QO\`TR� d

·  £�� �¡ s�� PQVb`N bY Z\b\QOi NO b aP]NQOPOi R\ VPYbN ]` b\V`ON`T ]YQR RY U YQPkTN ]N
R aNm_TPU NT W bN Vj\Pm ]NR U\OR Y` QPZNY` RiU YQOPq`N ^ bNm PVYb ^ RgQOYm Pq`N \`
_TYcUYOPq`N �¬¯� NO RNb\Q `QN _T\Q\QVPYOP\Q _NTR\QQNbbN �bPYPR\QR� d

xb Nm PRON oPNQ R�T ]NR ]i_ NQ]YQVNR NQOTN VNR ]PfiTNQOR iOYcNR d hYT NmNU_bN ^ bY _T\R\]PN
NRO NQ U\gNQQN VYTYVOiTPROPq`N ] a`Q PQ]PZ P]` UYPR ]i_ NQ] b\ VYbNU NQO ] a`Q V\QONmON
bPQc`PROPq`N d >\`R RNT\QR _\`TOYQO YU NQiR S bNR V\QRP]iTNT PQ]i_ NQ]YUUNQO b\TR ]N
bY _jYRN ] aY__TNQOPRRYcN ^ NO Q\`R QN _TNQ]T\QR _YR NQ V\U_ON bN QPZNY` ]N ]NRVTP_OP\Q
bPQc`PROPq`N W bNR OTYQRp\TU YOP\QR NQZPRYciNR RN p\QO NQ V\QRNTZYQO `Q ONmON P]NQOPq`N
NQOTN bY Z\Pm R\`TVN NO bY Z\Pm OTYQRp\TU iN d
wNR ]NRVTP_ON`TR TNONQ`R _\`T U\]ibPRNT ^ Y__TNQ]TN NO OTYQRp\TU NT `QN Z\Pm R\QO
]\QV RNR VYTYVOiTPROPq`NR R_ NVOTYbNR NO _T\R\]Pq`NR d >\`R _TiRNQO\QR V\UUNQO bNR
U YQP_`bNT ]YQR bNR RNVOP\QR R`PZYQONR ]N VN VjY_POTN d >\`R V\UUNQ~\QR _YT _TiRNQONT
bNR ]PfiTNQONR U iOj\]NR } \` ROTYOicPNR } `R`NbbNR NQ RgQOjkRN Z\VYbN R`PZYQO `Q VjYU_
] aY__bPVYOP\Q oPNQ _TiVPR d �QN p\PR VN ]\UYPQN R_ iVP|i ^ Q\`R pNT\QR `Q _YQ\TYUY
]NR ]PfiTNQONR ONVjQPq`NR �`Q RYZ\PT}pYPTN R aY__bPq`YQO S bY ]NRVTP_OP\Q ] a`Q U\]kbN
]N RPcQYb Oji\TPq`N� ]N RgQOjkRN Z\ VYbN NO U NOOT\QR NQ YZYQO bY R\b`OP\Q TNONQ`N W
YQYbgRN�RgQOjkRN h��wl �Y]]POP\Q}TNV\`ZTNU NQO RgQVjT\QN Y` _POVj � d
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sPfiTNQOR QPZNY`m ]N RgQOjkRN Z\VYbN _ N`ZNQO �OTN NQZ PRYciR �¨µ� R`PZYQO q` aNbbN
R aNfNVO`N S _YTOPT ]N W
Í¢£¦�²¡� VN QPZNY` PQONTZPNQO ]YQR ]NR _T\obiU YOPq`NR ]N ]PYb\c`N j\UUN}U YVjPQN d

wN ONmON S OTYQRU NOOTN NRO b`P}U �UN RgQOjiOPRi YZYQO bN RPcQYb R\Q\TN bN TiYbP}
RYQO d

��´¡� VN QPZNY` TNcT\`_ N bNR RgROkU NR àçï àòàÜòîÚ ççêñ d
��´¡� ²Ï¢£�¡ s�� Pb Q ag Y _b`R S VN QPZNY` ] aYQYbgRN bPQc`PROPq`N W bNR NQOTiNR ]`

RgROkU N R\QO `QN Riq`NQVN _j\QiOPq`N NO bY _T\R\]PN YRR\VPiN d
K���³ v¡��� bNR _YTYU kOTNR ]N V\UUYQ]NR R\QO NQZ\giR ]PTNVONU NQO Y` RgQOjiOP}

RN`T ^ PbR R\QO ]\QV ]PTNVONU NQO ]i_ NQ]YQOR ]N bY ONVjQPq`N ]N RgQOjkRN Vj\PRPN
�Vp d _YTOPN R`PZYQON� NO QN R\QO _b`R bPRPo bNR \` PQONbbPcPo bNR d

�Q _ N`O _YRRNT ] a`Q QPZNY` S b aY`OTN NQ NU_b\gYQO ]PfiTNQONR YQYbgRNR �bPQc`PROPq`N ^
_j\QiOPq`N ^ RPcQYb R\Q\TN� ^ NO \Q _ N`O ]\QV NQZPRYcNT `Q RgQOjiOPRN`T S _YTOPT ]NR
_YTYUkOTNR V\UUN `Q R\`R}U \]`bN ] a`Q RgQOjiOPRN`T S _YTOPT ]N ONmON _j\QiOPq`N ^
b`P}U �UN R\`R U\]`bN ] a`Q RgQOjiOPRN`T S _YTOPT ]N ONmON ^ NOV d
vQ RN RPO`YQO NQ}]NRR\`R ]` QPZNY` V\QVN_O`Nb �q`P Y VN_ NQ]YQO `QN cTYQ]N PU }
_\TOYQVN _\`T bY ciQiTYOP\Q ]N _T\R\]PN� bNR ONVjQ\b\cPNR ]iZNb\__iNR NQ RgQOjkRN
Z\VYbN _ N`ZNQO �OTN VbYRRiNR R`PZYQO ]N`m cTYQ]NR VYOic\TPNR ]N U iOj\]NR W
IM£¡Ïv�� ²�� �v���� VNOON Y__T\ VjN NRO p\Q]iN R`T `Q U\]kbN _YTYUiOTPq`N ]`

RPcQYb Z\ VYb NO R`T `Q NQRNUobN ]N TkcbNR c\`ZNTQYQO b aiZ\b`OP\Q ONU_\TNbbN ]N
VNR _YTYUkOTNR d hYT NmNU_bN ^ ]YQR bN U \]kbN R\`TVN}| bOTN ^ \Q UYQP_`bN b aNm}
VPOYOP\Q �bY p\TU N NO bY pTiq`NQVN ]N b aPU _`bRP\Q ^ bN oT`PO� NO bNR p\TU YQOR �bY
Ti_\QRN ]` |bOTN� d uNOON U iOj\]N NRO _YTOPV`bPkTNU NQO oPNQ Y]Y_OiN Y` VYR
\S `QN YQYbgRN Y ]i® S iOi NfNVO`iN NO q`N b a\Q ]PR_ \RN ] a`QN iZ\b`OP\Q ONU}
_\TNbbN V\jiTNQON ]NR _YTYU kOTNR d �Q _N`O Yb\TR bNR U \]P|NT NO NfNVO`NT `QN
TNRgQOjkRN d uN_ NQ]YQO ^ Pb NRO PU_\TOYQO ]N Q\ONT q`N _\`T ]NR Y__bPVYOP\QR
]N RgQOjkRN S _YTOPT ]N ONmON �RYQR YQYbgRN ]` R\Q _TiYbYobN� ^ Pb NRO ]P� VPbN
]N ]i|QPT ]NR TkcbNR ] aPQONT_ \bYOP\Q ]NR OTY® NVO\PTNR TiYbPRONR ]NR ]PZNTR _YTY}
U kOTNR NQOTN ]NR Ó\QNR ROYobNR ]N _T\Q\QVPYOP\Q �U PbPN` ] a`Q _j\QkU N� d � aPb
NRO _ \RRPo bN ]N ciQiTNT `Q RPcQYb V\U_TijNQRPo bN ^ bY V\YTOPV`bYOP\Q Q aNRO _YR ]N
o\QQN q`YbPOi NO Pb NRO OTkR ]P� VPbN ] a\oONQPT `QN Z\Pm V\jiTNQON NO QYO`TNbbN d

IM£¡Ïv�� ²�� ¦¢£¦�¡�£�¡ ¢£ � ¸�£ ¡�� �¦¢��¡ s��� PVP ^ b aNf\TO ] aibYo\TYOP\Q ]NR
TkcbNR NRO TNU_bYVi _YT bN RO\ V�YcN NO bY VbYRRP|VYOP\Q ] a`Q Ti_ NTO\PTN ]N RNc}
U NQOR ]N _YT\bN ibiU NQOYPTNR w NmOTYPOR ] aNQTNcPROTNU NQOR ] a`Q b\ V`ON`T TiNb d
w a\_ iTYOP\Q ]N TNV\QROT`VOP\Q V\QRPRON S V\QVYOiQNT Y` U PN`m bY Riq`NQVN Y_}
_T\_TPiN ]N VNR `QPOiR d �Q ]PROPQc`N ]N`m Y__T\ VjNR q`P _ N`ZNQO V\Nm PRONT W

xyd q`zd^a pB nc`l _ Boe {eCB p|}co_| qo`n^de p`~|CBdeBq od`e|q ^}coqe`�oBq |a|� Bde^`CBq � _bcdBq�odB C|^a`q^e`cd p ]od _bcd�� B � m p `_bcdBq �po � `a`Bo p ]od _bcdB ^o � `a`Bo po _bcdB qo `n^de� meC `_bcdBq �zCco_ B� Bde pB pBol p`_bcdBq� m Be} �
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� ujYq`N `QPOi Q aNRO ]PR_ \QPobN q` a`QN p\PR ]YQR bY oYRN ]N ]\QQiNR NO \Q U\}

]P|N RNR VYTYVOiTPROPq`NR _T\R\]Pq`NR cT�VN S `QN ONVjQPq`N ] aYQYbgRN�RgQOjkRN
�Y]]POPZN _YT NmNU_bN _\`T bN _T\® NO y2[�wl �©¼�� ^ YZYQO ] aNfNVO`NT `Q
bPRRYcN YV\`ROPq`N ]NR ]PRV\QOPQ`POiR d uN RgROkU N R\`_bN TNq`PNTO `QN RNc}
U NQOYOP\Q NO `Q RO\ V�YcN ] aNQZ PT\Q ¨¶¼¼ ]P_j\QNR _ \`T bY bYQc`N pTYQ~YPRN d
uNOON U iOj\]N _NTU NO `QN o\QQN PQONbbPcPo PbPOi NO `Q QYO`TNb YVVN_OYobN U YPR
_ NTpNVOPo bN W bY _YT\bN NRO jg_NT}YTOPV`biN NO R\`fTN ] a`QN VNTOYPQN _Y`ZTNOi
Nm_TNRRPZN �bN RPcQYb ciQiTi NRO VYTPVYO`TYb� d

� wY RibNVOP\Q R aNfNVO`N ]YQR `QN cTYQ]N oYRN ]N ]\QQiNR \S \Q OT\`ZN _b`}
RPN`TR PQROYQVNR ]N VjYq`N `QPOi ]YQR ]NR V\QONmONR _T\R\]Pq`NR ]PfiTNQOR d xb
R aYcPO PVP ]N Vj\PRPT Y` U PN`m VjYq`N `QPOi NQ U PQPU PRYQO `Q V\�O ]N RgQOjkRN
cb\oYb q`P OPNQO V\U_ON ] a`Q V\�O ]N TN_TiRNQOYOP\Q �]YQR q`NbbN U NR`TN
bNR RNcU NQOR Vj\PRPR V\TTNR_\Q]NQO}PbR Y` V\QONmON _j\QiOPq`N NO _T\R\]Pq`N
]YQR bNq`Nb \Q bNR PQRkTN �� NO ] a`Q V\�O ]N V\QVYOiQYOP\Q �]YQR q`NbbN U NR`TN
bY ® `mOY_\RPOP\Q ]NR RNcU NQOR Vj\PRPR YU kQN}O}NbbN ]NR ]PRV\QOPQ`POiR �� d wNR
TiR`bOYOR \oONQ`R _ N`ZNQO Yb\TR �OTN ]N cTYQ]N q`YbPOi U YPR QiVNRRPONQO ]NR
NQTNcPROTNU NQOR b\QcR NO R\PcQiR ^ `QN RNcUNQOYOP\Q Y`O\UYOPq`N OTkR _TiVPRN
YPQRP q` a`Q YVVkR OTkR TY_P]N S _b`RPN`TR cPcY\VONOR ]N ]\QQiNR ^ O\`O VNbY
_ \`T `Q RN`b U\]kbN ]N Z\Pm d� VN _\PQO ^ \Q _ N`O icYbNU NQO NQZPRYcNT ]N`m ROTYOicPNR ]N OTYQRp\TU YOP\Q ]N Z\Pm W

b aY__TNQOPRRYcN RN pYPO R`T ]N cTYQ]R V\T_`R _\`T o iQi|VPNT ] a`Q cTYQ] Q\UoTN ]N
V\QONmONR ]N _T\Q\QVPYOP\Q �bY OTYQRp\TU YOP\Q ONQ]TYPO S ]NZNQPT `Q RgQOjiOPRN`T
_YT V\QVYOiQYOP\Q ] a`QPOiR Y]Y_Oi S bY Z\Pm VPobN� \` R`T ]NR V\T_`R _b`R _ NOPOR R`T
bNRq`NbR \Q ]iRPTN NmOTYPTN `QN q`YQOPOi ] aPQp\TU YOP\Q Ti]`PON U YPR _ NTOPQNQON d uNOON
]N`m PkU N R\b`OP\Q ^ oPNQ Y]Y_OiN S bY RgQOjkRN _YT TkcbNR ^ NRO VNbbN q`N ® aYP R` PZ PN _ \`T
]NR TYPR\QR ]N R\`_bNRRN NO ]N V\jiTNQVN YZNV bY ]`TiN ]` ROYcN ]N svl d v bbN R aPQRVTPO
_YT YPbbN`TR ]YQR bY Z\b\QOi ]N QN _YR V\QROPO`NT ]N Q\`ZNbbNR oYRNR ]N ]\QQiNR q`YQ]
\Q VjNTVjN S PU PONT `QN Q\`ZNbbN Z\Pm d
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l|Q ] aNROPU NT NO ]N U YQP_`bNT bNR VYTYVOiTPROPq`NR R_ NVOTYbNR NO _T\R\]Pq`NR ] a`Q
RPcQYb ]N Z\Pm Q\`R ]PR_\R\QR ]N ]PfiTNQONR ONVjQPq`NR ] aYQYbgRN�RgQOjkRN d �YQR NR}
RYgNT ] aNQ ]TNRRNT `QN VbYRRP|VYOP\Q ^ Pb NRO PU_\TOYQO ]N Q\ONT q`N VjYV`QN R aY__bPq`N
S `Q U\]kbN ]N RPcQYb V\jiTNQO YZNV bNR _YTYU kOTNR q` aNbbN U YQP_`bN �µ� W
³ ¢�v �� ¡�¦Ï£ s��
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V\`_bNR ÁÂ � Ã Ä ^ \Q V\QROT`PO `QN U YOTPVN ]NR ]PROYQVNR V`U`bYOPZNR d
�Q \oOPNQO Yb\TR bN st� NQ pYPRYQO `Q OTY® NO TNO\`T } b aYbc\TPOjU N NRO p\Q]YUNQOYbN}
U NQO Q\Q ONU_R}TiNb } ]N Á�¢ � £¤ Ä S Á�� � £ �Ä NQ Vj\PRPRRYQO S VjYq`N p\PR bN V\`_bN ]`
Z\PRPQYcN _TiVi]NQO Y`O\TPRi q`P NRO YRR\ VPi S bY ]PROYQVN V`U`bYOPZN bY _b`R _ NOPON d
w aPU _biU NQOYOP\Q q`N ® aYP `OPbPRiN _TiZ\PO q`Nbq`NR U\]P|VYOP\QR W
� Y|Q ] aiZ PONT `Q ONU_R ]N VYbV`b OT\_ b\Qc ^ \Q _TipkTN VYbV`bNT bY U YOTPVN ]NR

]PROYQVNR V`U`bYOPZNR R`T `QN TicP\Q bPU POiN ]YQR `Q Z\PRPQYcN ]N bY ]PYc\QYbN
�bY ]PYc\QYbN TN_TiRNQOYQO bN VYR _YTOPV`bPNT \S bNR ]N`m Riq`NQVNR R\QO TNV\QQ`NR
V\UUN iOYQO _YTpYPONU NQO RgQVjT\QPRiNR ^ S `Q pYVON`T ] aiVjNbbN _TkR� \` ] a`QN
Y`OTN TicP\Q S ]i|QPT d hYT YPbbN`TR ^ bN pYPO ]N _TiVPRNT VNOON TicP\Q ]NR VjNU PQR
YVVN_OYobNR NQ p\QVOP\Q ]N V\QQYPRRYQVNR Y _TP\TP R`T bNR RPcQY`m NU_�VjN ] a\oONQPT
`Q st� cT\RRPkTNU NQO pY`m d

� `QN _\Q]iTYOP\Q ]NR ]PTNVOP\QR _ N`O �OTN PQVb`RN ]YQR bN VYbV`b ]NR ]PROYQVNR V`}
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uNOON _\Q]iTYOP\Q _NTU NO ]N pYZ\TPRNT VNTOYPQR OTY® NOR YOONQ]`R d

vQ TiR`Ui ^ Pb U aY ]\QV iOi _ \RRPo bN ] aY]Y_ONT bN VYbV`b ]` st� Y`m RPcQY`m Y`]P\
NQ ]i|QPRRYQO `Q VNTOYPQ Q\UoTN ]N _YTYU kOTNR W

¨d b aNR_YVN ]N _T\® NVOP\Q ]NR RPcQY`m NO bY ]PROYQVN YRR\ VPiN d
ª d bNR Z\PRPQYcNR ] aPQVTiU NQO Y`O\TPRiR d
¬ d bY TicP\Q ]N VYbV`b ]NR ]PROYQVNR V`U`bYOPZNR d
© d bY _ \Q]iTYOP\Q ]NR ]PTNVOP\QR ] aPQVTiU NQO d

vQ VN q`P V\QVNTQN bNR OT\PR ]NTQPNTR _ \PQOR ^ ]PfiTNQONR _ \RRPo PbPOiR \QO iOi ONROiNR
_\`T NRRYgNT ] aiZYb`NT bY U NPbbN`TN V\UoPQYPR\Q �_\`T `Q NmNU_bN ]\QQi� d >\`R
_TiRNQO\QR NQ ]iOYPb ]YQR bY _YTOPN R`PZYQON bN Vj\Pm ] a`QN ]PROYQVN Y]Y_OiN Y`m
RPcQY`m R\Q\TNR Q`UiTPRiR d
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l|Q ]N V\U_YTNT ]N U YQPkTN Y`O\U YOPq`N ]NR RPcQY`m ]N Z\Pm ^ Pb NRO jYoPO`Nb �Q\}
OYUUNQO NQ TNV\QQYPRRYQVN ]N ONmON� ] a`OPbPRNT `QN ]PROYQVN N`VbP] PNQQN R`T bNR V\}
N� VPNQOR VN_ROTY`m R`T b aiVjNbbN U Nb \` y»uu Ùß çëòè Ûçåæ çâ êä êçÚ îàÛæß êÜçí êáçâàîìq`P OPNQO V\U_ON ]NR _YTOPV`bYTPOiR ]N b a\TNPbbN j`UYPQN d
w aiVjNbbN U Nb _TNQ] NQ V\U_ON `QN V\QOTPo`OP\Q _Ti_\Q]iTYQON ]NR oYRRNR pTiq`NQVNR
�iVjNbbN q`YRP}bPQiYPTN NQ oYRRNR pTiq`NQVNR ^ b\cYTPOjU Pq`N NQ jY`ONR pTiq`NQVNR� W
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ª¼ _\`T bY Z\Pm d

ª d \Q ]i|QPO ï ð î |bOTNR OTPYQc`bYPTNR ] aPU _\TOYQVN iQNTciOPq`N iq`PZYbNQON
�NO ]\QV ]N bYTcN`T ]N oYQ]N ZYTPYobN� R`T b aiVjNbbN U Nb d

¬ d \Q _\Q]kTN bY _ \TOP\Q ]N RPcQYb _YT `QN pNQ�OTN ] aYQYbgRN �jYQQPQc� _ \`T U P}
QPU PRNT bY ]PRO\TOP\Q R_ NVOTYbN YZYQO ] aNQ VYbV`bNT bY t»s d

© d \Q VYbV`bN bNR iQNTcPNR ]` RPcQYb YQYbgRi ñÈ �Ë � É¡¡ï � NQ R\TOPN ]NR | bOTNR
U Nb d

¶ d \Q V\QRP]kTN bY Riq`NQVN ñÈ V\UUN `Q RPcQYb ONU_\TNb ] PRVTNO ]\QO bNR \Q}
]`bYOP\QR �bNR p\TU YQOR� R\QO ]iVTPONR _YT bNR V\N� VPNQOR V\RPQ`R\�]Y`m ]N bY
RiTPN ]N »\`TPNT ]N VN RPcQYb W
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« d \Q TiV`_kTN bNR y _TNU PNTR V\N� VPNQOR î ò � �¼ d vQ NfNO ^ bNR _TNU PNTR V\N� }

VPNQOR _TNQQNQO NQ V\U_ON bNR TNbPNpR oYRRN pTiq`NQVN ]` R_ NVOTN �b aNQZNb\__N
R_ NVOTYbN� ^ q`YQ] bNR V\ N� VPNQOR ] a\T]TN R`_iTPN`T ]iVTPZNQO ]NR ZYTPYOP\QR _b`R
TY_P]NR ]i_ NQ]YQONR ]` _POVj NO ]NR TYPNR R_ NVOTYbNR d

hYT YPbbN`TR ^ b a`OPbPRYOP\Q ]NR ]iTPZiNR ]` _TNU PNT NO ]` RNV\Q] \T]TN ]NR y»uu �bNR
sy»uu NO ssy»uu� _N`O _ NTU NOOTN ] aYU ibP\TNT `QN VYTYVOiTPRYOP\Q \o® NVOPZN
] a`QN _ \TOP\Q ]N RPcQYb Z\ VYb _YT bY _TPRN NQ V\U_ON ]N _YTYU kOTNR ]gQYU Pq`NR W
b aiZ\b`OP\Q ONU_\TNbbN ]N b aNQZNb\__ N R_ NVOTYbN d
�Q ]PR_\RN Yb\TR ] a`QN _T\® NVOP\Q ]` RPcQYb R`T bY oYRN ]N RNR y»uu ^ sy»uu ^
ssy»uu d �Q _N`O NfNV`NT ]NR _\Q]iTYOP\QR ]N VNR V\ N� VPNQOR �Q\OYUUNQO Y`c}
U NQONT b aPU _\TOYQVN ]` _TNU PNT V\N� VPNQO y»uu UNR`TYQO b aiQNTcPN ]` RPcQYb� _ \`T
OT\`ZNT bN U NPbbN`T YbPcQNU NQO �Vp d _YTOPN [iR`bOYOR� d
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yYbcTi bY o\QQN VYTYViTPRYOP\Q _NTU PRN _YT bNR y»uu NO b aN� VYVPOi ]` st� ^ Pb
NRO PU_\TOYQO ]N Q\ONT q`N RP b a\Q _ \`ZYPO YbPcQNT _YTpYPONU NQO ]N`m Z\Pm ^ VNbY RP}
cQP|NTYPO q` a\Q RY`TYPO bNR V\U_YTNT NO bNR U NOOTN NQ V\TTNR_\Q]YQVN ^ V aNRO}S}]PTN
]N _YRRNT ]N b a`QN S b aY`OTN d �T V aNRO ® `RONU NQO bN _ \PQO ]N ]i_YTO ]N Q\OTN iO`]N W
b aY__TNQOPRRYcN ]NR ]PfiTNQVNR NQOTN VNR Z\Pm d
�Q _N`O Yb\TR RN ]\`ONT q`N b aYbPcQNU NQO ZY R\`fTPT ]N VNTOYPQR iZkU NQNQOR W bY _T\}
Q\QVPYOP\Q ] a`Q U�UN ONmON _ N`O �OTN PQONT_TiOiN ]PfiTNUUNQO R`PZYQO bN b\ V`ON`T
�TNR_ NVO ]NR bPYPR\QR� NO bY R`PON ] aiZkQNUNQOR YV\`ROPq`NR Q aNRO ]\QV _b`R bY U �U N ^
bNR TiYbPRYOP\QR YV\`ROPq`NR ] a`Q U�UN _j\QkUN _ N`ZNQO �OTN R_ NVOTYbNU NQO OT\_
ib\PcQiNR _\`T �OTN RgQVjT\QPRiNR ^ bN VjNU PQ _N`O _TNQ]TN b\ VYbNU NQO ]NR TYVV\`TVPR
Yo NTTYQOR NQ RY`OYQO `QN _\TOP\Q ]N RPcQYb c�QYQON ^ NOV d lZYQO ] aNfNVO`NT b aY__TNQ}
OPRRYcN Pb RNTY ]\QV PU_\TOYQO ]N RibNVOP\QQNT ]NR Ó\QNR ]N V\Q|YQVN \S b a\Q NRO R�T
q`N b aYbPcQNU NQO NRO Y]iq`YO d
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u\UUN Q\`R b aYZ\QR ]iOYPbbi ^ ] PfiTNQOR _YTYUiOTYcNR ]` VYbV`b ]` st� R\QO _ \R}
RPo bNR d l_TkR Nm_ iTPU NQOYOP\QR ^ Q\`R YZ\QR Vj\PRP ] aNfNVO`NT bN VYbV`b ]NR y»uu
R`T ]NR pNQ�OTNR ]N ¬¼ U R YZNV TNV\`ZTNU NQO �_YR ] aPQVTiU NQO ]N ¶U R� d h\`T `QN
Z\Pm ] aj\UUN ]NRVNQ]YQO ® `Rq` aS ¨¼¼ jNTOÓ \Q NRO Yb\TR R�TR ] aYZ\PT ]NR pNQ�OTNR
] aYQYbgRN V\QONQYQO S VjYq`N p\PR q`Nbq`NR _ iTP\]NR �Y` U\PQR ¬ ]N ¨¼ U R VjYV`QN�
VN q`P cYTYQOPO `QN VNTOYPQN ROYoPbPOi d
vQ NfNO ^ _`PRq` a\Q YZYQVN S _YR V\QROYQO �¶ U R� Q\Q RgQVjT\QPRi R`T bN _POVj ^ Pb NRO
QiVNRRYPTN ] aYZ\PT Y` U\PQR _b`RPN`TR _ iTP\]NR ]N RPcQYb R`T VjYq`N TicP\Q ] aYQYbgRN
_\`T q`N bN pNQ�OTYcN ]N jYQQPQc Q aYPO _YR OT\_ ] aPQú`NQVN R`PZYQO RY _\RPOP\Q _YT
TY__\TO Y`m _PVR ] aiQNTcPN d
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wNR RPcQY`m Z\ VY`m R\QO ]\QV _T\® NOiR R`T `QN oYRN ]N y»uu �ª¼ V\N� VPNQOR� O\`ONR
bNR ¶U R NO bNR V\TTNR_ \Q]YQVNR ]N b aYbPcQNU NQO RN p\QO RNb\Q VN _YR ] aiVjYQOPbb\QQYcN d>\`R ]PRV`O\QR U YPQONQYQO ]NR Y`OTNR _ \RRPo PbPOiR ]N _YTYU iOTYcN R`PZYQO bN Z\PRP}
QYcN ] aPQVTiU NQO d wNR |c`TNR ¬ d© NO ¬ d¶ Pbb`ROTNQO b aYbPcQNU NQO ]N ]N`m Z\Pm �`QN
pNUUN NO `Q j\UUN� _T\Q\Q~YQO a_Yp a �PRR` ]N a_YR pYPO a� _\`T ]N`m Z\PRPQYcNR ]Pp}
piTNQOR U YPR YZNV `QN U �U N ]PROYQVN N`VbP] PNQQN R`T bNR y»uu d
sYQR bN VYR ] a`Q Z\PRPQYcN Y`O\TPRYQO bNR ]PTNVOP\QR j\TPÓ\QOYbNR NO ZNTOPVYbNR �RY`OR�
NO bY ]PYc\QYbN �VYR �Y� ^ » Pc d ¬ d¬� \Q \oRNTZN bNR _YTOPV`bYTPOiR R`PZYQONR �» Pc d ¬ d© � W
� bY U PRN NQ V\TTNR_\Q]YQVN ]N VNTOYPQNR Ó\QNR NRO OTkR _TiVPRN �Ó\QNR OTYQRPO\PTNR W

_b\RPZNR ^ ]io`O ] a`Q U\O Y_TkR `Q RPbNQVN� W _ bYVNU NQO ]NR U YTq`NR ª«« ^ ª«µ d
� ] aY`OTNR Ó\QNR QN R\QO _YR U YTq`iNR �NQOTN bNR _\PQOR ª«­ NO ª«¯� drOYQO ]\QQi bY _\RRPoPbPOi _\`T b aYbc\TPOjU N ] aNfNVO`NT ]NR ]i_bYVNU NQOR j\TPÓ\Q}
OY`m NO ZNTOPVY`m ^ Pb NfNVO`N ]NR RY`OR ]YQR bN U YTq`YcN d uN`m}VP _ N`ZNQO YZ\PT _b`}
RPN`TR V\QRiq`NQVNR W b aYbc\TPOjU N NRO T\o`RON pYVN Y`m b\QcR RPbNQVNR NO Y`m TgOjUNR
]N _T\Q\QVPYOP\Q OTkR ]PfiTNQOR ^ U YPR NQ V\QOTN}_YTOPN ^ Pb Y ONQ]YQVN S R`PZTN b\ VY}
bNU NQO ]NR VjNU PQR Yo NTTYQOR d vQ NfNO ^ \Q \oRNTZN R`T bY |c`TN ¬ d© q`N bNR Ó\QNR
Z\PRiNR ]` �Y� ]NR ]N`m Z\Pm R\QO OTkR ]PfiTNQONR ^ Pb RY`ON ]\QV VNOON TicP\Q YZYQO ]N
RN TNVYbNT S b aY__YTPOP\Q ]` �p � d �Q _ N`O Yb\TR PQONT_\bNT NQOTN bNR U YTq`N`TR _TiRNQOR ^
U YPR q`YQ] VN`m}VP R\QO OT\_ _ N` Q\UoTN`m bY _TiVPRP\Q NRO pYPobN d
sYQR bN VYR ] a`Q Z\PRPQYcN Y`O\TPRYQO OT\PR ]PTNVOP\QR ]PYc\QYbNR Y`m _NQONR ]Pfi}
TNQONR �VYR �o � ^ » Pc d ¬ d¬� ^ b aYbc\TPOjU N NRO \obPci ]N _ \RNT ]NR U YTq`N`TR Tic`bPkTN}
U NQO �»Pc d ¬ d¶� U YbcTi ]NR ]PROYQVNR NQOTN bNR ]N`m Z\Pm q`P _ N`ZNQO �OTN b\ VYbNU NQO
PU_\TOYQONR d wN VjNU PQ NRO ]\QV _b`R j\U\ckQN NO Pb Q aNRO _YR QiVNRRYPTN ] aPQONT_\}
bNT NQOTN bNR U YTq`N`TR d uN_ NQ]YQO ^ ]YQR bN VYR �q`N Q\`R YZ\QR iZPOi� \S bNR ]N`m
RPcQY`m V\U_TNQQNQO ]N b\QcR RPbNQVNR ]iVYbiR NQOTN bNR U\OR _T\Q\QViR ^ bN VjNU PQ
QN _N`O _YR _TNQ]TN `QN _ NQON YRRNÓ TYP]N NO `QN NTTN`T RN _T\_YcN d
l PQRP \Q Y _TipiTi `OPbPRNT `Q Ybc\TPOjU N Q aNfNVO`YQO _YR ]N RY`OR ]N U YTq`YcN d
wNR sy»uu NO ssy»uu \QO icYbNU NQO iOi _TPR NQ V\U_ON ]YQR bN VYbV`b ]N bY
]PROYQVN ^ U YPR VNbY Q aY _YR N` oNY`V\`_ ] aPQú`NQVN R`T bNR TiR`bOYOR \oRNTZiR �µµ ^­û
]NR U YTq`NR P]NQOPq`NR� d
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sYQR bN VY]TN ] a`Q _T\® NO ]N b aiq`P_ N lQYbgRN��gQOjkRN Z PRYQO S TNVTiNT YTOP|VPNb}
bNU NQO bY Z\Pm ]N MNYQ u\VONY` ^ ® aYP iOi YU NQi S ONRONT bN ]iV\`_YcN Y`O\UYOPq`N
]N b\QcR NQTNcPROTNU NQOR NQ ]P_j\QNR d wN o`O ]N b a\_ iTYOP\Q NRO ]N VTiNT `Q V\T_`R
V\QONQYQO `Q cTYQ] Q\UoTN ]N TiYbPRYOP\QR ]N VjYq`N ]P_j\QN _\`T NQR`PON _T\Vi]NT
S `QN RgQOjkRN _YT V\QVYOiQYOP\QR ] a`QPOiR YV\`ROPq`NR �Vp d _YTOPN ª d¬� d
uNTOYPQNR PQROYQVNR ]NR ]P_j\QNR \QO iOi TN_ iTiNR S bY U YPQ _YT iV\`ON NO \oRNTZYOP\Q
]NR RPcQY`m ^ U YPR VN OTYZYPb pYROP] PN`m Q aY _YR iOi U NQi ® `Rq` aS \oONQPT Y` U\PQR
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TUV W �Y� [ ý a`zdB� Bde ^nB} q^oeq qoC pBol nc`l _ Ccdcdþ^de ]_^­ ]
`QN PQROYQVN ]N VjYq`N ]P_j\QN ]N bY bYQc`N pTYQ~YPRN d �Q Y Yb\TR V\U_biOi YTOP|}
VPNbbNU NQO bN V\T_`R S ]iZNb\__ NT NQ V\QVYOiQYQO ]NR U \POPiR ]N _j\QNR �¬¶ _\`T ¬¶
_j\QkUNR� _\`T PU PONT bNR ]P_j\QNR TNROYQOR d
sYQR bY R\b`OP\Q NQZPRYciN \Q ]PR_\RN ] a`Q NmOTYPO S ]iV\`_NT �bY R\`TVN� NO ]N RY
OTYQRVTP_OP\Q NQ ]P_j\QNR d � _YTOPT ]N VNOON OTYQRVTP_OP\Q \Q VTii `Q RNV\Q] RPcQYb �bY
VPo bN� _YT V\QVYOiQYOP\Q ]NR ]P_j\QNR NO pY`m ]P_j\QNR �]N`m U\POPiR ]N _j\QNR� ]`
V\T_`R d �Q YbPcQN Yb\TR bY R\`TVN NO bY VPo bN NO ^ V\QQYPRRYQO bN ]iV\`_YcN NQ ]P_j\QNR
]N bY VPobN \Q _N`O TN_\TONT bNR ONU_R ]N ]io`O ^ U PbPN` NO |Q ]N VjYq`N ]P_j\QN
R`T bY R\`TVN ] aY_TkR bN st� OT\`Zi d �Q _ N`O \oRNTZNT `Q NmNU_bN ]N ]iV\`_YcN
R`T bY |c`TN ¬ d« d wY _b`_YTO ]NR ]iV\`_YcNR R\QO _TiVPR U YPR Pb Nm PRON ]NR NTTN`TR
Q\OYUUNQO _YTVN q`N bN _TNU PNT V\T_`R V\QOPNQO ]NR pY`RRNR TiYbPRYOP\QR ]N ]P_j\QNR
NO q`N bY q`YbPOi ]N b aYbPcQNU NQO Q aNRO _YR pYVPbN S iZYb`NT d w aYbc\TPOjU N ]\PO ]\QV
�OTN YU ibP\Ti _\`T ]iONVONT bNR ]iV\`_YcNR NTT\QiR NO Y�QNT b\ VYbNU NQO bNR Y`OTNR d
wN ]iV\`_YcN Y`O\U YOPq`N Q aNRO ]\QV _YR _YTpYPONU NQO TiYbPRi _YT bN _T\O\Og_ N _Ti}
RNQOi ^ U YPR V aNRO `QN o\QQN _PRON S R`PZTN _ \`T iZPONT bN ]iV\`_YcN S bY U YPQ ]N
Q\UoTN`RNR jN`TNR ] aNQTNcPROTNU NQO ]N Z\Pm d hYT YPbbN`TR ^ Pb NRO PU _\TOYQO ]N Q\ONT
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