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?P^�YZ]XP^�TY_P]YL_TZYLWP^� O`�_]LaLTW� ZY_� NZY^_T_`j�Wy Z`_TW� XLUP`]�OP�Wy LN%
_TZY� OP� Wy B]RLYT^L_TZY� TY_P]YL_TZYLWP� O`� F]LaLTW� !NT%L[]k^� B<F"� [Z`]�WL�[]Z%
XZ_TZY� OP� WL� U`^_TNP� ^ZNTLWP$� OP[`T^� ^L� N]jL_TZY� PY� )1)1&� ?L� aLWP`]� P_� WL�
^TRYTQTNL_TZY� OP� NP^� YZ]XP^� TY_P]YL_TZYLWP^� O`� _]LaLTW� Oj[PYOPY_� OP^� PQQP_^�
[]L_T\`P^� \`P� NPWWP^%NT� [P`aPY_� LaZT]&� 4TY^T$� Wy LN_TaT_j� YZ]XL_TaP� OP� Wy B<F�
L� j_j$� Ok^� ^L� [SL^P� TYT_TLWP$� TY^[T]jP� [L]� WL� aZWZY_j� OyL^^`]P]� L`c� TY^_]`%
XPY_^� LOZ[_j^� `Y� PQQP_�XLcTX`X&� 6P__P�aZWZY_j� OP� XT^P� PY� v`a]P� PQQPN_TaP�
L� j_j� h� Wy Z]TRTYP� OP� W yL[[L]T_TZY� []ZR]P^^TaP� OP� OTaP]^� XjNLYT^XP^� OP�
NZY_]nWP� \`T� OPaLTPY_� [P]XP__]P� OP� ^`Ta]P� Wy PQQP_� OZYYj� L`c� NZYaPY_TZY^� P_�
]PNZXXLYOL_TZY^� LOZ[_jP^� [L]� WL� 6ZYQj]PYNP� TY_P]YL_TZYLWP� O`� F]LaLTW�
!6<F"&� 6P^� XjNLYT^XP^� OP� NZY_]nWP� OP� Wy B<F� ZY_� []ZR]P^^TaPXPY_� jaZW`j� h�
[L]_T]� OP^� QZYOPXPY_^� j_LMWT^� [L]� WL� 6ZY^_T_`_TZY� OP� Wy B<F$� L`� QTW� OP^� QZYN%
_TZY^� \`T�WP`]� ZY_� j_j� L^^TRYjP^� [L]�WL�6<F� P_�WP�6ZY^PTW� Oy LOXTYT^_]L_TZY� O`�
5`]PL`�TY_P]YL_TZYLW� O`� F]LaLTW&� ?P�[]Z[Z^� OP� NP_� L]_TNWP� P^_� OP� OjXZY_]P]$�
h�[L]_T]� O y`Y� NSZTc� Oy PcPX[WP^$� NZXXPY_� NP� NZY_]nWP� L�[`�PcP]NP]$� L`� NZ`]^�
OP^� *-� OP]YTk]P^� LYYjP^$� `YP�TYQW`PYNP� ^d^_jXL_T\`P� P_� ^Z`aPY_� OjNT^TaP� ^`]�
W yPQQP_� OP^� YZ]XP^� OP�Wy B<F� OLY^� WP� OZXLTYP� OP�WL�WTMP]_j� ^dYOTNLWP�!)"&� GYP�
[]PXTk]P� [L]_TP� ^P]L� NZY^LN]jP� h� Wy LYLWd^P� OP^� []ZNjO`]P^� OP� NZY_]nWP� PY�
XL_Tk]P� OP� WTMP]_j� ^dYOTNLWP&� GYP� OP`cTkXP� [L]_TP� _PY_P]L� Oy L[[]jNTP]� WyTX%
[LN_� OP� NP^� []ZNjO`]P^� PY� LYLWd^LY_� WP^� NL^� OP� []ZR]k^� ^`]aPY`^� OP[`T^� `Y�
\`L]_�OP� ^TkNWP&� AZ`^�j_`OTP]ZY^� h�NP_�PQQP_�WP�_]LaLTW� OP�WL�6ZXXT^^TZY� Oy Pc%

f#"� 5<F&� 6P_� L]_TNWP� Pc[]TXP� WP^� a`P^� [P]^ZYYPWWP^� OP� WyL`_P`]� P_� YP� ^L`]LT_� PY� ]TPY� PYRLRP]�
WL� ]P^[ZY^LMTWT_j� OP^� Z]RLYT^L_TZY^� L`c\`PWWP^� TW� P^_� Z`� L� j_j� L^^ZNTj&� ? yL`_P`]� ^Z`SLT_P]LT_� aTaP%
XPY_� ]PXP]NTP]� @ XP� 5&� HjeTYL� [Z`]� ^L� WPN_`]P� L__PY_TaP� OP� aP]^TZY^� []jNjOPY_P^� OP� NP_� L]_TNWP&

!)"� GYP�[]PXTk]P� j_`OP�RjYj]LWP�OLY^� NP�OZXLTYP$� NZYNP]YLY_� _Z`_P^�WP^� YZ]XP^� P_�[]ZNjO`]P^�
OP� ]B <F $� P_� YZY� ^P`WPXPY_� NPWWP^� _Z`NSLY_� h� WL� WTMP]_j� ^dYOTNLWP$� L� j_j� [`MWTjP� PY� )1//� [L]� WP�
5`]PL`� TY_P]YL_TZYLW� O`� F]LaLTW� !5<F"&� HZT]� 5<F$� 3 BECH:<K� =>J� <GFM>FKBGFJ� >K� I><GEE:F=:KBGFJ�
BFK>IF:KBGF:D>J� =L� KI:M:BD#� )1//&
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8YQTY$� Wy L]_TNWP� +-� ]P[]PYO� WP^� ZMWTRL_TZY^� OP� WyL]_&� )1!-"!P"� [Z`]� WP^� _P]]T%
_ZT]P^� YZY� Xj_]Z[ZWT_LTY^&� <W� ^y LRT_� Oy`Y� Z]RLYP� NZX[Z^j� OP� *(� Pc[P]_^�U`]T%
OT\`P^�TYOj[PYOLY_^� \`T� ^P� ]j`YT^^PY_� `YP�QZT^�[L]� LY� h� :PYkaP&� 6P__P� NZX%
XT^^TZY� OyPc[P]_^� L� ]PWPaj� LaPN� TY_j]l_$� L`� NZ`]^� OP^� LYYjP^$� WP� YZXM]P� OP^�
NL^� [Z`]� WP^\`PW^� PWWP� L� j_j� h� XlXP� OyPc[]TXP]� ^L� ^L_T^QLN_TZY� [Z`]� WP^�
XP^`]P^� []T^P^� [L]� WP^� RZ`aP]YPXPY_^� PY� a`P� OyTY_]ZO`T]P� WP^� XZOTQTNL_TZY^�
YjNP^^LT]P^� OLY^� WL� WjRT^WL_TZY� Z`� WL� []L_T\`P� OP� WP`]� [Ld^� h� WL� ^`T_P� OP� ^P^�
NZXXPY_LT]P^� ^`]�WP� OPR]j� OP� NZYQZ]XT_j� OP� WL�WjRT^WL_TZY� Z`� OP� WL� []L_T\`P�
YL_TZYLWP^� LaPN� WP^� OT^[Z^T_TZY^� Oy`YP� NZYaPY_TZY� ]L_TQTjP�!,"&� 4TY^T$� OP[`T^
-(� LY^$� WL� NZXXT^^TZY� L� j_j� h� XlXP� Oy Pc[]TXP]� ^L� ^L_T^QLN_TZY� \`LY_� L`c�
XP^`]P^� []T^P^� [L]� ./� RZ`aP]YPXPY_^� []ZaPYLY_� OP� _Z`_P^� WP^� ]jRTZY^� O`�
XZYOP&� 4`^^T$� WL� NZXXT^^TZY� L� OjNTOj� PY� )1.,� OP� O]P^^P]� NSL\`P� LYYjP� OP�
QLiZY�^d^_jXL_T\`P�`YP�WT^_P� OP� NP^�XP^`]P^�[Z^T_TaP^�!-"&� 7P^_TYj� h�WyZ]TRTYP�
h� NZY_]PMLWLYNP]� WP^� NZXXPY_LT]P^� QZ]X`WjP^$� NP_� TYaPY_LT]P� Xj_SZOT\`P�
O]P^^j� L`� QTW� OP^� LYYjP^� [L]� WL� 6ZXXT^^TZY� OyPc[P]_^� _jXZTRYP� OP� QLiZY�
TX[]P^^TZYYLY_P� OP^� PQQZ]_^� \`P� WP^� RZ`aP]YPXPY_^� ZY_� Oj[WZdj^� LQTY� \`P�
WP`]�WjRT^WL_TZY� P_�WP`]�[]L_T\`P�YL_TZYLWP^�^ZTPY_� NZYQZ]XP^� L`c�OT^[Z^T_TZY^�
OP^� NZYaPY_TZY^� OP� Wy B<F� \`yTW^� ZY_� ]L_TQTjP^�!."&
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? y L`_]P� Z]RLYP� \`T� L^^`]P� WL� []ZNjO`]P� ]jR`WTk]P� OP� NZY_]nWP� P^_� WL� 6ZX%
XT^^TZY� OP�Wy L[[WTNL_TZY� OP^� YZ]XP^� OP�WL�6ZYQj]PYNP� TY^_T_`jP� h�NSL\`P� ^P^%
^TZY� OP� WL� 6<F&� 6P__P� NZXXT^^TZY� [ZWT_T\`P� _]T[L]_T_P� OT^N`_P� WP� ]L[[Z]_� OP�
WL� 6ZXXT^^TZY� OyPc[P]_^� P_� NZYaZ\`P� SLMT_`PWWPXPY_� WP^� ]P[]j^PY_LY_^� OP�
NP]_LTY^� RZ`aP]YPXPY_^� OZY_� WL�^T_`L_TZY�d� P^_�XPY_TZYYjP� LQTY� OP�[]ZNjOP]�
h�`Y� PcLXPY�[W`^� L[[]ZQZYOT� OP�WP`]�^T_`L_TZY&� 4TY^T$� WP� NZY_]nWP�PcP]Nj�[L]�
WL� 6ZXXT^^TZY� OyPc[P]_^� P^_� ^`TaT$� WZ]^� OP� WL� 6ZXXT^^TZY� OP� WL� 6<F$� t�Oy `Y�
OTLWZR`P� OT]PN_� PY_]P� RZ`aP]YPXPY_^$� PX[WZdP`]^� P_�_]LaLTWWP`]^� \`T�[Z`]]L�
jaPY_`PWWPXPY_� XZMTWT^P]� WyZ[TYTZY� [`MWT\`P� TY_P]YL_TZYLWP�u�!/"&

Z`�[L]�_Z`_r� L`_]P� aZTP$� P_� PY� Pc[Z^LY_� \`PWWP^� OTQQTN`W_j^� PX[lNSPY_� Z`� ]P_L]OPY_� WL� ]L_TQTNL_TZY�
Oy`YP� _PWWP� NZYaPY_TZY&

CZ`]� ^L� [L]_$� Wy L]_TNWP� **� OT^[Z^P� \`P� NSLN`Y� OP^� XPXM]P^� ^y PYRLRP� h� []j^PY_P]� L`� 5`]PL`�
TY_P]YL_TZYLW� O`� F]LaLTW�`Y�]L[[Z]_� LYY`PW� ^`]�WP^� XP^`]P^�[]T^P^�[L]�W`T� [Z`]�XP__]P� h�PcjN`_TZY�
WP^� NZYaPY_TZY^� L`c\`PWWP^� TW� L� LOSj]j&� 6P^� ]L[[Z]_^� ^P]ZY_� ]jOTRj^� ^Z`^� WL� QZ]XP� TYOT\`jP� [L]� WP�
6ZY^PTW� Oy LOXTYT^_]L_TZY� P_� OPa]ZY_� NZY_PYT]� WP^� []jNT^TZY^� OPXLYOjP^� [L]� NP� OP]YTP]&

!,"� 5 <F$� 3 VBEH:<B� =>J� <GFM>FKBGFJ� >K� I><GEE:F=:KBGFJ� =L� KI:M:BD#� )1//$� [&� -.&
!-"� 6P__P� WT^_P� QTR`]P� NSL\`P� LYYjP� ^Z`^� WL�]`M]T\`P� t�6L^� OP�[]ZR]k^�u$� OLY^� WL�[]PXTk]P�[L]_TP�

O`� ]L[[Z]_� OP� WL� 6ZXXT^^TZY� Oy Pc[P]_^� [Z`]� W yL[[WTNL_TZY� OP^� NZYaPY_TZY^� P_� ]PNZXXLYOL_TZY^$�
WP\`PW� P^_�[`MWTj� ^Z`^� WL�Oj^TRYL_TZY� DL[[Z]_� <<<� ![L]_TP� ,"� OLY^�WL�^j]TP� OP^�]L[[Z]_^�[Z]_LY_� ^`]�
OP^� \`P^_TZY^� OTaP]^P^� \`T� ^ZY_� ^Z`XT^� h� WL� 6<F&

!."� 6ZYNP]YLY_� WP^� NL^� OP� []ZR]k^� ]PWPaj^� [L]� WL� 6ZXXT^^TZY� OyPc[P]_^� U`^\`yL`� XTWTP`� OP^�
LYYjP^� ^ZTcLY_P%OTc$� aZT]� Wyj_`OP� O`� 5 <F � 3 VBEH:<K� =>J� <GFM>FKBGFJ� >K� I><GEE:F=:KBGFJ� BFK>IF:KBG$
F:D>J� =L� KI:M:BD#� )1//$� [[&� -.%-/&
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KBGFJ� <GF<>IF:FK� <>IK:BFJ� H:OJ#� 6<F$� 0)q� ^P^^TZY$� )11,&
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7k^� )1-($� Wy B<F$� PY� LNNZ]O� LaPN� WP� NZY^PTW� jNZYZXT\`P� P_� ^ZNTLW� OP^�
AL_TZY^� GYTP^� !86BEB6"$� L� TY^_T_`j� `YP� []ZNjO`]P� ^[jNTLWP� \`T� [P]XP_�
OyPcLXTYP]� WP^� LWWjRL_TZY^� ]PWL_TaP^� h� OP^� aTZWL_TZY^� OP^� O]ZT_^� ^dYOTNL`c&�
6P__P�[]ZNjO`]P� QLT_�TY_P]aPYT]� OP`c� Z]RLYP^� 2� WP� 6ZXT_j� OP� WL�WTMP]_j� ^dYOT%
NLWP� O`� 6ZY^PTW� OyLOXTYT^_]L_TZY� O`� 5<F� P_� WL� 6ZXXT^^TZY� OyTYaP^_TRL_TZY�
P_� OP� NZYNTWTL_TZY� PY� XL_Tk]P� ^dYOTNLWP&

)&� 3>� .GEBKQ� =>� D:� DB;>IKQ� JOF=B<:D>

?P�6ZXT_j� OP�WL�WTMP]_j� ^dYOTNLWP�P^_�`Y�NZXT_j�_]T[L]_T_P� O`�6ZY^PTW� OyLO%
XTYT^_]L_TZY� O`� 5<F� N]jj� [L]� Wy B<F� XLT^� OZY_� WL� []ZNjO`]P� Q`_� OjNTOjP� PY�
LNNZ]O� LaPN� WP� 6ZY^PTW� jNZYZXT\`P� P_� ^ZNTLW� OP^� AL_TZY^� GYTP^&� 4�Wy Z]TRTYP$�
WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� LaLT_� j_j� N]jj� [Z`]� []ZNjOP]� h� `Y� PcLXPY�
[]jWTXTYLT]P� OP^� LWWjRL_TZY^� P_� Oj_P]XTYP]� ^T� NPWWP^%NT� Xj]T_LTPY_� OP� QLT]P�
WyZMUP_� Oy`Y� PcLXPY� [W`^� L[[]ZQZYOT� OP� WL� [L]_� Oy`Y� Z]RLYP� NZX[Z^j� OyPc%
[P]_^� TYOj[PYOLY_^$� WL� 6ZXXT^^TZY� OyTYaP^_TRL_TZY� P_� OP� NZYNTWTL_TZY&� FZ`%
_PQZT^$� TW� L�j_j� LXPYj$� WL�[W`[L]_� O`�_PX[^$� h�[]ZNjOP]� W`T%XlXP� h�WyPcLXPY�
OP^�[WLTY_P^� \`LY_� L`� QZYO&� ?P� NZXT_j� L�LTY^T� PcLXTYj�[W`^� OP�*(((�[WLTY_P^�
OP[`T^� ^L�N]jL_TZY$� ^Tc�^P`WPXPY_� LdLY_� j_j�]PYaZdjP^� h�WL�6ZXXT^^TZY� OyTY%
aP^_TRL_TZY� P_� OP� NZYNTWTL_TZY&

?L�[]ZNjO`]P� O`�6ZXT_j� OP�WL�WTMP]_j�^dYOTNLWP�[P`_� l_]P�PYRLRjP� ^ZT_�[L]�
OP^� Z]RLYT^L_TZY^� OP� _]LaLTWWP`]^� Z`� OyPX[WZdP`]^$� ^ZT_� [L]� OP^� RZ`aP]YP%
XPY_^&� 8Y� QLT_$� WP^� [WLTY_P^� ^ZY_� Oj[Z^jP^$� OLY^� WP`]� _]k^� R]LYOP� XLUZ]T_j$�
[L]� OP^� Z]RLYT^L_TZY^� ^dYOTNLWP^� YL_TZYLWP^� Z`� TY_P]YL_TZYLWP^&� ?L� []ZNj%
O`]P�[P`_� ^y L[[WT\`P]�TYOj[PYOLXXPY_� O`� QLT_� \`P�WP�[Ld^� XT^� PY� NL`^P� LT_�
]L_TQTj� Z`� YZY� WP^� NZYaPY_TZY^� ]PWL_TaP^� h� WL� WTMP]_j� ^dYOTNLWP&

?P� 6ZXT_j� OP� WL�WTMP]_j� ^dYOTNLWP� []ZNkOP� h�WyPcLXPY� OP^� NL^� \`T� W`T� ^ZY_�
^Z`XT^� h� [L]_T]� ^`]_Z`_� OP� []P`aP^� OZN`XPY_LT]P^$� WP^� [WLTY_P^� j_LY_� NZX%
X`YT\`jP^� L`�RZ`aP]YPXPY_� XT^� PY�NL`^P�P_�PcLXTYjP^� PY�XlXP�_PX[^� \`P�
WP^� NZXXPY_LT]P^� ]Pi`^� OP� NPW`T%NT� h� _T_]P� OP� ]j[ZY^P&� 6P[PYOLY_$� TW� P^_�
L]]Taj� Q]j\`PXXPY_� \`P� OP^� ]P[]j^PY_LY_^� OP�Wy B<F� ^P�]PYOPY_� OLY^� WP�[Ld^�
TY_j]P^^j� LQTY� OP� ]PN`PTWWT]� OP^� ]PY^PTRYPXPY_^� ^`[[WjXPY_LT]P^� ^`]� WP^� jWj%
XPY_^� OP�WL�[WLTY_P�P_�OP� OT^N`_P]� LaPN�WP�RZ`aP]YPXPY_� P_�WP^� L`_]P^�[L]_TP^�
NZYNP]YjP^&� 4TY^T$� WL�[]ZNjO`]P� OP�NZY_LN_^� OT]PN_^$� \`T� j_LT_�OP^_TYjP� h�WyZ]T%
RTYP� h� [P]XP__]P� `Y� PcLXPY� [W`^� Oj_LTWWj� OP^� \`P^_TZY^� ^Z`WPajP^� [L]�%WP�
NZY_]nWP� OP� Wy L[[WTNL_TZY� OP^� NZYaPY_TZY^$� P^_� L`^^T� `_TWT^jP� XLTY_PYLY_� PY�
WTLT^ZY� LaPN�WP^�[]ZNjO`]P^� ^[jNTLWP^� PY�XL_Tk]P� OP�WTMP]_j�^dYOTNLWP&� @T^P� PY�
v`a]P� Ok^� )1.*$� WL� []ZNjO`]P� OP� NZY_LN_^� OT]PN_^� L� OP[`T^� j_j� `_TWT^jP� OLY^�
[W`^� OP� ,(� [Ld^�!0"&

!0"� CW`^� OP� /(� XT^^TZY^� OP� NZY_LN_^� OT]PN_^� ZY_� j_j� PQQPN_`jP^� [L]� OP^� QZYN_TZYYLT]P^� O`� 5 <F �
Z`� OP^� [P]^ZYYP^� TYOj[PYOLY_P^&� CW`^TP`]^� NL^� OP� []ZR]k^� ^`T_P� h� `YP� [WLTY_P� OPaLY_� WP� 6ZXT_j
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GYP� QZT^� \`y`YP� [WLTY_P� L� j_j� Oj[Z^jP� P_� \`P� WP� NZXT_j� L� QZ]X`Wj� OP^�
NZYNW`^TZY^� P_� ]PNZXXLYOL_TZY^� ^`]� NP__P� [WLTY_P$� NP^� ]PNZXXLYOL_TZY^�
^ZY_� NZXX`YT\`jP^� L`�RZ`aP]YPXPY_� P_� h�WL�[L]_TP�[WLTRYLY_P&� ?L� \`P^_TZY�
L� ^Z`aPY_� j_j� [Z^jP� OP� ^LaZT]� w � WZ]^\`P� OP^� ]PNZXXLYOL_TZY^� LaLTPY_� j_j�
QLT_P^� XLT^� \`y`Y� NL^� Yy j_LT_� [W`^� h� Wy Z]O]P� O`� UZ`]� O`� NZXT_j� w � \`PWWP^�
LaLTPY_� j_j�WP^� ^`T_P^� OZYYjP^� [L]�WP^� RZ`aP]YPXPY_^� L`c� ]PNZXXLYOL_TZY^�
O`� NZXT_j&� 4� NP_� jRL]O$� WP� NZXT_j� ^y P^_� OPXLYOj$� h� ^L� ^P^^TZY� OP�YZaPXM]P�
)1/)$� ^T� ^ZY� ]nWP� P_� NPW`T� O`� 6ZY^PTW� OyLOXTYT^_]L_TZY� O`� 5<F� OPaLTPY_� ^y L]%
]l_P]� h� WL� QZ]X`WL_TZY� OP� ]PNZXXLYOL_TZY^� Z`� ^yTW^� YP� OPaLTPY_� [L^� L`^^T�
^`Ta]P� WyjaZW`_TZY� OP^� LQQLT]P^� OZY_� TW^� LaLTPY_� P`� h� _]LT_P]� [Z`]� NZY^_L_P]�
^T� OP^� XP^`]P^� LaLTPY_� j_j� []T^P^� OLY^� WP� ^PY^� OP^� ]PNZXXLYOL_TZY^� \`yTW^�
LaLTPY_� QZ]X`WjP^�!1"&

7LY^� NP� ^PY^$� h� [W`^TP`]^� ]P[]T^P^� LaLY_� )1/)$� h� WL� ^`T_P� OP� ]PY^PTRYP%
XPY_^� QZ`]YT^� [L]� WP^� RZ`aP]YPXPY_^� TY_j]P^^j^� P`c%XlXP^� Z`� ]PN`PTWWT^�
Oy`YP� L`_]P� ^Z`]NP$� WP� NZXT_j� LaLT_� [`� O]P^^P]�`Y�MTWLY� ^ZXXLT]P� OP^� ^`T_P^�
\`T� LaLTPY_� j_j� OZYYjP^� OLY^� NP]_LTY^� [Ld^� L`c� ]PNZXXLYOL_TZY^� O`�
6ZY^PTW� Oy LOXTYT^_]L_TZY&

FZ`_PQZT^$� LQTY�OP� ]PYQZ]NP]�^L�[]ZNjO`]P� P_� [Z`aZT]�XTP`c� jaLW`P]�WP^� NL^�
OP� []ZR]k^$� WP� NZXT_j$� h� ^L� ^P^^TZY� OP� YZaPXM]P� )1/)$� L� P^_TXj� \`yTW� ^P]LT_�
TYOT\`j� OP� []PYO]P� OP^� XP^`]P^� [W`^� ^d^_jXL_T\`P^� h� NP_� jRL]O&� 4TY^T$�
OP[`T^� )1/*$� OLY^� WL�[W`[L]_� OP^� NL^� Zo� TW� ^`RRk]P� L`� 6ZY^PTW� Oy LOXTYT^_]L%
_TZY� OP�QZ]X`WP]�OP^�]PNZXXLYOL_TZY^� h�`Y�RZ`aP]YPXPY_$� WP�NZXT_j�LUZ`_P�
h�^P^� NZYNW`^TZY^� ]PWL_TaP^� h�OP� _PW^� NL^� `Y� LWTYjL� L`c�_P]XP^� O`\`PW�WP�RZ`%
aP]YPXPY_� TY_j]P^^j� P^_� TYaT_j� h� TYOT\`P]$� L[]k^� GYP� [j]TZOP� ]LT^ZYYLMWP�
NZX[_P�_PY`�OP^� NT]NZY^_LYNP^� OP�NSL\`P�LQQLT]P$� WP^�^`T_P^� \`yTW� L�[`� OZYYP]�
L`c� ]PNZXXLYOL_TZY^� h� W`T� LO]P^^jP^&

8RLWPXPY_$� OP[`T^�WL�XlXP� j[Z\`P$� `YP�[]ZNjO`]P� OyL[[PW�[]P^^LY_� L�j_j�
TY^_L`]jP�!)("&� 7LY^� WP^� NL^� Zo� WP^� RZ`aP]YPXPY_^� _L]OPY_� h� PYaZdP]� WP`]^�
ZM^P]aL_TZY^� L`� ^`UP_� OP^�[WLTY_P^� \`T�WP`]� ZY_� j_j� NZXX`YT\`jP^$� WP� NZXT_j�
XPY_TZYYP� NP^� RZ`aP]YPXPY_^� OLY^� `Y�[L]LR]L[SP� ^[jNTLW� OP�WyTY_]ZO`N_TZY�
OP� ^P^� ]L[[Z]_^$� `YP� QZT^� jNZ`WjP� `YP� [j]TZOP� ]LT^ZYYLMWP &� 6P� [L]LR]L[SP�
NZY_TPY_� `Y� L[[PW� []P^^LY_� h�Wy LO]P^^P� OP^� RZ`aP]YPXPY_^� P_� L`^^T_n_� L[]k^$�
OP^� NZXX`YTNL_TZY^� ^[jNTLWP^� WP`]� ^ZY_� LO]P^^jP^� [L]� WP� 7T]PN_P`]� RjYj]LW�
O`� 5<F� L`�YZX� O`� NZXT_j&� 7LY^�`YP�[SL^P�`W_j]TP`]P$� ^T� NP]_LTY^� RZ`aP]YP%
XPY_^� NZY_TY`PY_� h�YP�[L^� ]j[ZYO]P$� TW^� ^ZY_� []jaPY`^� \`P�WP� NZXT_j�[Z`]]L�
[]j^PY_P]� h� ^L� ^P^^TZY� ^`TaLY_P$� [L]� OjQL`_$� `Y� ]L[[Z]_� ^`]� WP� QZYO� OP� Wy LQ%

OP�WL�WTMP]_j� ^dYOTNLWP� ZY_�j_j� NZY^_L_j^� h�WL�^`T_P� OP� NP^� XT^^TZY^&� AZ_LXXPY_�[Z`]�WP^�[Ld^� ^`T%
aLY_^� 2� 4]RPY_TYP� !NL^� Yq� )--)"$� 5ZWTaTP� !NL^�Yq� 0),"$� 6Z^_L� DTNL� !NL^�Yq� ),0+"$� 6n_P� O y TaZT]P� !NL^�
YB5� )-1,�P_� ).,/"$� ?P�ELWaLOZ]� !NL^�Yq� )-*,"$� 8_STZ[TP� !NL^�Yq�00/"$� CZWZRYP� !NL^�Yq�1(1"$� DZ`X L%
YTP� !NL^� Yq� ),1*"� F`YT^TP� !NL^� Yq� 011"� P_� G]`R`Ld� !NL^� Yq� /.+"&

!1"� HZT]� )*/P� ]L[[Z]_� O`� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP$� YZaPXM]P� )1/)$� [L]LR]&� **� h� *0&
!)("� HZT]� )*/q� ]L[[Z]_� O`� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP$� YZaPXM]P� )1/)$� [L]LR]&� ).� h� )0&



<@C46F� 78E� @g64A<E@8E� 78� 6BAFDz?8� 78� ?y B<F +)

QLT]P� NP� \`T� LNNPY_`P� TYOjYTLMWPXPY_� WL� []P^^TZY� ^`]� WP^� RZ`aP]YPXPY_^� PY�
a`P� Oy ZM_PYT]� `YP� ]j[ZY^P� OP� WP`]� [L]_&

8YQTY$� `YP�L`_]P�]kRWP� OP�[]ZNjO`]P� L�j_j�TY_]ZO`T_P� LQTY�Oy LNN]Zm_]P�WyPQQT%
NLNT_j� O`� ^`TaT� OP^� ]PNZXXLYOL_TZY^&� 7LY^� WP^� NL^� Zo� WP^� RZ`aP]YPXPY_^�
XT^� PY� NL`^P� QZY_� []P`aP� Oy`Y� XLY\`P� OP� NZZ[j]L_TZY� jaTOPY_$� WP� NZXT_j�
[P`_$� h� _T_]P� PcNP[_TZYYPW$� ]PNZXXLYOP]� \`yTW� ^ZT_� OZYYj� `YP� [W`^� R]LYOP�
[`MWTNT_j� L`c� LWWjRL_TZY^� QZ]X`WjP^$� L`c� ]PNZXXLYOL_TZY^� O`� 6ZY^PTW� OyLO%
XTYT^_]L_TZY� P_� h� Wy L__T_`OP� YjRL_TaP� OP^� RZ`aP]YPXPY_^� TY_j]P^^j^&

M"� 2EH:<K� =>J� I><GEE:F=:KBGFJ� =L� .GEBKQ� =>� D:� DB;>IKQ� JOF=B<:D>

?P� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� L� NZY_]TM`j� XLTY_P^� QZT^� h�Wy LM]ZRL_TZY�
Z`� h� WyTY_P]]`[_TZY� OP� XP^`]P^� \`T� [Z]_LTPY_� L__PTY_P� L`� WTM]P� PcP]NTNP� O`�
O]ZT_� ^dYOTNLW�!))"&� CL]� PcPX[WP$� YZXM]P� OP� NL^� ^Z`XT^� L`� NZXT_j� ZY_� P`�
_]LT_� h� WyL]]P^_L_TZY� OP� ^dYOTNLWT^_P^$� P_� TW� P^_� ^Z`aPY_� L]]Taj� \`P� WP� NZXT_j�
^ZT_� TYQZ]Xj� [L]� WL� ^`T_P� OP� WP`]� WTMj]L_TZY&� <W� ^P]LT_� [P`_� l_]P� SL^L]OP`c�
Oy L__]TM`P]� OT]PN_PXPY_� NP^� ]j^`W_L_^� h�WL� ^P`WP� LN_TZY� O`� NZXT_j&� FZ`_PQZT^�
WP^� 8_L_^� YP� ^ZY_� [L^� TYOTQQj]PY_^� L`c� []P^^TZY^� Oy`Y� Z]RLYT^XP� TY_P]YL_TZ%
YLW� \`T�PcP]NP�^L� NZX[j_PYNP� L`�]PRL]O�OP�[]TYNT[P^� P_�]kRWP^� L^^`]LY_�Wyj_L_�
OP� O]ZT_� P_� ]PNZYY`^� h�Wy jNSPWWP� TY_P]YL_TZYLWP� OLY^� OP^� OZXLTYP^� L`^^T� QZY%
OLXPY_L`c� \`P� WL� []Z_PN_TZY� NZY_]P� WP^� L]]P^_L_TZY^� L]MT_]LT]P^� Z`� WP� O]ZT_�
OP� _Z`_P� [P]^ZYYP� L]]l_jP� h� QLT]P� WyZMUP_� Oy`Y� []ZNk^� ]L[TOP� P_� j\`T_LMWP�
OPaLY_�`YP� L`_Z]T_j�U`OTNTLT]P� TX[L]_TLWP&� 6P�^Z`NT� OP^�8_L_^� OP�YP�[L^� QLT]P�
WyZMUP_� Oy`YP� [WLTY_P� OPaLY_� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� P^_� PcLNP]Mj�
jRLWPXPY_� [L]� WP� QLT_� \`P� NP_� Z]RLYP� L� [Z`]� []L_T\`P$� WZ]^\`P� OP^� ^dYOTNL%
WT^_P^�^ZY_�_]LO`T_^� PY�U`^_TNP$� OP�OPXLYOP]� NZXX`YTNL_TZY� O`�U`RPXPY_� O`�
_]TM`YLW$� OP� QLiZY� h�[Z`aZT]� aj]TQTP]� ^T� NP`c%NT� ZY_� j_j�Z`�YZY�[Z`]^`TaT^� PY�
]LT^ZY� OP�WP`]^� LN_TaT_j^� ^dYOTNLWP^&� 7P�[W`^$� WP� NZXT_j�Yy LMLYOZYYP]L�WyPcL%
XPY� Oy`YP� LQQLT]P� \`P� OLY^� WL� XP^`]P� Zo� `Y� RZ`aP]YPXPY_� QZ`]YT_� OP^�
TYQZ]XL_TZY^� []jNT^P^� ^`]� WP^� Oj_PY_TZY^$� WP^� []ZNjO`]P^� U`OTNTLT]P^� PYRLRjP^�
P_� WP`]� LMZ`_T^^PXPY_&� 4TY^T$� OT]PN_PXPY_� Z`� TYOT]PN_PXPY_$� WyTY_P]aPY_TZY�
O`� 6ZXT_j� OP�WL�WTMP]_j� ^dYOTNLWP� L�[P]XT^�WL�WTMj]L_TZY� OP�YZXM]P`c� ^dYOT%
NLWT^_P^� L]]l_j^� Z`� WL� NP^^L_TZY� OP� XP^`]P^� LY_T^dYOTNLWP^&� 7LY^� `YP� j_`OP�
PQQPN_`jP� PY� )10*$� ZY� ]PNPY^LT_� [W`^� OP� -((� ^dYOTNLWT^_P^� \`T� LaLTPY_�
]PNZ`a]j� WL� WTMP]_j� L`� NZ`]^� OP^� LYYjP^� []jNjOPY_P^�!)*"&

7LY^� Oy L`_]P^� NL^$� WP� NZXT_j� L� j_j� TYQZ]Xj� OP� XP^`]P^� NZXXP� WL� ]jTY_j%
R]L_TZY� OP�_]LaLTWWP`]^� NZYRjOTj^� h�WyZNNL^TZY� Oy`Y�OTQQj]PYO� NZWWPN_TQ�O`�_]L%

!))"� CZ`]�`YP� j_`OP�[W`^�RjYj]LWP� OP�WyTYQW`PYNP� O`�XjNLYT^XP�OP�[]Z_PN_TZY� OP^� O]ZT_^�^dYOT%
NL`c� OP� WyB<F� O`]LY_� WP^� *(�[]PXTk]P^� LYYjP^� OyPcT^_PYNP� O`� 6ZXT_j� OP� WL�WTMP]_j� ^dYOTNLWP$� aZT]�
8&5&� ; LL^$� 1LE:F� 6B@AKJ� :F=� BFK>IF:KBGF:D� :<KBGF� +� KA>� <:J>� G?�?I>>=GE� G?�:JJG<B:KBGF� !E_LYQZ]O$�
6LWTQZ]YTP$� GYTaP]^T_d� C]P^^$� )1/("3� Wy L[[]ZNSP� LOZ[_jP� OLY^� NP__P� j_`OP� L� j_j� NZXXPY_jP� OLY^�
WL� DPa`P� TY_P]YL_TZYLWP� O`� F]LaLTW$� ULYa&� )1/*$� [[&� 1-%1.&

!)*"� HZT]� 4&=&� C B G J 4 F $� t�?P^� YZ]XP^� P_� WP^� []ZNjO`]P^� OP� WyB<F� PY� XL_Tk]P� OP�WTMP]_j� ^dYOT%
NLWP� 2� `Y� MTWLYu$� 6>ML>� BFK>IF:KBGF:D>� =L� 7I:M:BD#� aZW&� )*)$� Yq� +$� )10*$� [[&� +(1%+*-&



+* 8 &� :D4H8?

aLTW$� WL� NP^^L_TZY� OP� WyTY_P]aPY_TZY� O`� XTYT^_k]P� O`� F]LaLTW� OLY^�WP^� LQQLT]P^�
Oy`YP� NPY_]LWP� ^dYOTNLWP� YL_TZYLWP$� Wy ZN_]ZT� OP� WL� [P]^ZYYLWT_j� U`]TOT\`P� h�
OTaP]^P^� NZYQjOj]L_TZY^� ^dYOTNLWP^$� Wy LOZ[_TZY� Oy`YP� YZ`aPWWP� WjRT^WL_TZY�
[]jaZdLY_� WL� ]PNZYYLT^^LYNP� OP^� Z]RLYT^L_TZY^� ]P[]j^PY_L_TaP^� L`c� QTY^� OP�
YjRZNTL_TZY^� NZWWPN_TaP^� Z`� PYNZ]P$� WL� QZ]X`WL_TZY$� h� WyT^^`P� Oy`YP� PY\`l_P�
[`MWT\`P$� Oy`YP� ]PNZXXLYOL_TZY� _PYOLY_� h� NP� \`P� OP^� XZOTQTNL_TZY^� WjRT^%
WL_TaP^� ^ZTPY_� LOZ[_jP^� LQTY� OyLNNZ]OP]� L`c� LRPY_^� OP� WL� QZYN_TZY� [`MWT\`P�
Wy LNNk^� L`c� XjNLYT^XP^� Oy L]MT_]LRP&� 7LY^� [W`^TP`]^� OP� NP^� NL^$� WP� WTPY� OP�
NL`^LWT_j� PY_]P� WP^� ]PNZXXLYOL_TZY^� O`� NZXT_j� P_� WP� ^`TaT� OZYYj� [L]� WP^�
RZ`aP]YPXPY_^� [P`_� ^yj_LMWT]� OP� QLiZY� L^^Pe� YP__P&� 7LY^� NP]_LTY^� NL^$� WP^�
RZ`aP]YPXPY_^� []jNT^PY_� XlXP� \`P� WP^� ]PNZXXLYOL_TZY^� O`� NZXT_j� ZY_�
^P]aT� OP� ML^P� h� WP`]^� LN_TZY^&

? yPQQTNLNT_j� O`� NZY_]nWP� O`� NZXT_j� YP�[P`_�_Z`_PQZT^� ^P�XP^`]P]�^P`WPXPY_�
L`c� TYNTOPYNP^� ]j[]P^^TaP^&� @lXP� WZ]^\`P� WP� WTPY� OP� NL`^LWT_j� PY_]P� WP^�
]PNZXXLYOL_TZY^� O`� NZXT_j� P_� WP^� ^`T_P^� OZYYjP^� [L]� WP^� RZ`aP]YPXPY_^�
YyP^_� \`yTX[WTNT_P� Z`�[L]QZT^� OTQQTNTWP� h�j_LMWT]$� TW�[P`_�l_]P� L[[PWj� h�UZ`P]�`Y�
]nWP� [W`^� []jaPY_TQ� PY� TYNT_LY_� YZ_LXXPY_$� [L]� ^L� ^P`WP� PcT^_PYNP� P_� WP�
NZY_]nWP� \`yTW� [P`_� PcP]NP]$� WP^� 8_L_^� h� LOZ[_P]� LaLY_� OP� ]L_TQTP]� `YP�
NZYaPY_TZY$� WP^� XP^`]P^� YjNP^^LT]P^� h�^ZY� L[[WTNL_TZY�!)+"&� GYP� L`_]P� XLYT%
QP^_L_TZY� OP� WyTX[LN_� OP^� _]LaL`c� O`� NZXT_j� P^_� WP� ]P_]LT_� OP^� [WLTY_P^&� 8Y�
PQQP_$� OLY^�[W`^TP`]^� NL^$� WP�Oj[n_� OP�WL�[WLTY_P� L�TYNT_j�WP^�[L]_TP^� h�YjRZNTP]�
P_�WP� NZXT_j$� LaLY_� XlXP� \`yTW� Yy LT_� P`� h�^P�[]ZYZYNP]$� L� j_j�TYQZ]Xj� \`y`Y�
LNNZ]O�^L_T^QLT^LY_� LaLT_� j_j� NZYNW`�!),"&� 8Y� Z`_]P$� TW� NZYaTPY_� jRLWPXPY_� OP�
^Z`WTRYP]� \`P$� OLY^� NP]_LTY^� NL^$� WL� ^P`WP� XPYLNP� OP� Oj[n_� Oy`YP� [WLTY_P� L�
^`QQT� h� [P]XP__]P� L_Tc� [L]_TP^� PY� WT_TRP� OyPY� L]]TaP]� h� `YP� PY_PY_P&� 8YQTY$� WP�
NL]LN_k]P�`YLYTXP� OP^� OjNT^TZY^� O`�NZXT_j$� Z]RLYP�_]T[L]_T_P$� YP�[P`_� \`y LN%
N]Zm_]P� WL� QZ]NP� XZ]LWP� \`yTW� PcP]NP� L`[]k^� OP^� RZ`aP]YPXPY_^$� _]LaLTWWP`]^�
P_�PX[WZdP`]^$� P_� [L]� NZY^j\`PY_�WyPQQTNLNT_j� OP^�]PNZXXLYOL_TZY^� \`yTW�QZ]%
X`WP&

!)+"� E`]� WyPQQTNLNT_j� OP^� ^d^_kXP^� OP� NZY_]nWP� OP� Wy B<F$� aZT]� A&� H 4 ? F <6 B E $� /IGBK� BFK>IF:KBGF:D�
=L� KI:M:BD#� *q� jOT_TZY$� 7LWWZe$� CL]T^$� )10+$� [[&� -0)� h� .+*&� E`]� WP� ]nWP� []jaPY_TQ� O`� 6ZXT_j� OP� WL�
WTMP]_j� ^dYOTNLWP$� aZT]� jRLWPXPY_� Wyj_`OP� 3 VBEH:<K� =>J� <GFM>FKBGF�� >K� I><GEE:F=:KBGFJ� BFK>IF:KBG$
F:D>J� =L� KI:M:BD#� 5 <F $� )1//$� [[&� 0)%0*&

!),"� HZT]� [L]� PcPX[WP$� WP^� NL^� Y(0� ),--%),-.%),1.%)-)-� !4]RPY_TYP"&� 8Y� NP� \`T� NZYNP]YP� NP^�
NL^$� WP� RZ`aP]YPXPY_� L]RPY_TY� LaLT_� OPXLYOj� L`� 5 <F$� PY� YZaPXM]P� )101$� Wy PYaZT� Oy`YP� XT^^TZY�
OP�NZY_LN_^� OT]PN_^� LQTY� OyPcLXTYP]� OP� XLYTk]P� L[[]ZQZYOTP�WP^�[]ZMWkXP^� ^Z`WPaj^�[L]�WP^� Z]RLYT%
^L_TZY^� [WLTRYLY_P^&� 6P__P� XT^^TZY� OP� NZY_LN_^� OT]PN_^� ^yP^_� _PY`P� PY� XL]^� )11(&� 4� ^L� ^P^^TZY� OP�
XLT� )11($� WP� NZXT_j� ^yP^_� []ZYZYNj� ^`]� WP^� OPXLYOP^� OP� ^`^[PY^TZY� OP� WL�[]ZNjO`]P� P_� OP� ]P_]LT_�
OP^�[WLTY_P^�[]j^PY_jP^�[L]�WP^�Z]RLYT^L_TZY^�[WLTRYLY_P^&� 4 �NP_� jRL]O$� WP�NZXT_j� L�YZ_j� \`P�WP�RZ`%
aP]YPXPY_� L[[`dLT_� WP^OT_P^� OPXLYOP^� P_� \`P$� ^PWZY�WP� ]L[[Z]_� OP� WL�XT^^TZY� OP� NZY_LN_^� OT]PN_^$�
NP^� OPXLYOP^� LaLTPY_� j_j� Pc[]TXjP^� WTM]PXPY_&� ?P� NZXT_j� L� L`^^T� ZM^P]aj� \`P� ^PWZY� WP^� LN_P^�
^TRYj^� [L]�WP^� Z]RLYT^L_TZY^� [WLTRYLY_P^� LaPN� WP� XTYT^_k]P� O`�F]LaLTW� P_� OP� WL� EjN`]T_j� ^ZNTLWP$� WP^�
[L]_TP^� LaLTPY_� OjNTOj� OP� NZY^_T_`P]� OP^� NZXXT^^TZY^� ^[jNTLWP^� \`T� ^P]LTPY_� NSL]RjP^� OyLYLWd^P]�
WP^�[]ZMWkXP^� h� WyZ]TRTYP� OP^� [WLTY_P^� P_� OP� []Z[Z^P]� OP^� ^ZW`_TZY^&� ?P� NZXT_j� L�OZYN� OjNTOj� Oy LN%
NZ]OP]�`YP� ^`T_P�QLaZ]LMWP� L`c� OPXLYOP^� OP�^`^[PY^TZY� OP� WL�[]ZNjO`]P�Z`� OP�]P_]LT_� OP^�[WLTY_P^�
P_�^yP^_�QjWTNT_j� \`P�WP^� [Z`][L]WP]^� PY_]P�WP^�[L]_TP^� ^`]�WP^� \`P^_TZY^� OZY_�WP�NZXT_j�LaLT_�j_j�^LT^T�
LaLY_� Wy L]]TajP� OP� WL� XT^^TZY� LTPY_� OjMZ`NSj� ^`]� `Y� LNNZ]O� XZ_Taj� [L]� WP� Oj^T]� OP^� [L]_TP^� OP�
]PNSP]NSP]� PY_]P� PWWP^� `YP� ^ZW`_TZY� L`c� []ZMWkXP^� [Z^j^&
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4`%OPWh� OP^� XP^`]P^� NZ]]PN_TaP^� \`T� ZY_� [`� LTY^T� l_]P� ZM_PY`P^$� NP�
XjNLYT^XP� OP� []Z_PN_TZY� PY� XL_Tk]P� OP� WTMP]_j� ^dYOTNLWP� L� UZ`j� `Y� ]nWP�
[Z^T_TQ� PY� [P]XP__LY_� OP� []jNT^P]$� OLY^� OP^� ^T_`L_TZY^� NZYN]k_P^$� WP^�
OTaP]^P^� NZY^j\`PYNP^� []L_T\`P^� OP^� []TYNT[P^� RjYj]L`c� jYZYNj^� OLY^� WP �̂
NZYaPY_TZY^� [P]_TYPY_P^� OP� WyB<F$� _Z`_� NZXXP� WP^� _]TM`YL`c$� L`� YTaPL`�
YL_TZYLW$� ^ZY_� L[[PWj^$� [L]� WP`]^� OjNT^TZY^� h� OZYYP]� aTP� P_� ^TRYTQTNL_TZY�
L`c� []jNP[_P^� jYZYNj^� OLY^� WP^� NZOP^� P_� WP^� WZT^&� ?P� aL^_P� PY^PXMWP� OP^�
OjNT^TZY^� ]PYO`P^� [L]� WP� NZXT_j$� \`T� ZY_� O`� ]P^_P� j_j� ]j[P]_Z]TjP^� ^Z`^� WL�
QZ]XP� Oy`Y� ]PN`PTW� OP� U`]T^[]`OPYNP� !)-"$� NZY^_T_`P$� [Z`]� WP^� RZ`aP]YP%
XPY_^� P_� [Z`]� WP^� Z]RLYT^L_TZY^� OP� _]LaLTWWP`]^� P_� Oy PX[WZdP`]^$� `YP�
^Z`]NP� []jNTP`^P� Oy Z]TPY_L_TZY^� \`LY_� h� WL� [Z]_jP� P_� L`c� WTXT_P^� OP^� O]ZT_^�
^dYOTNL`c$� P_� h� WL� NZYNTWTL_TZY� OP^� PcTRPYNP^� OP� WL� WjRT^WL_TZY� RjYj]LWP�
L[[WTNLMWP� OLY^� WP� [Ld^� LaPN� WP� ]P^[PN_� OP^� O]ZT_^$� RL]LY_TP^� P_� []TYNT[P^�
TY_P]YL_TZYL`c� d � ]PWL_TQ^&

+&� (%� 3:� <GEEBJJBGF� = VBFM>JKB@:KBGF� >K� =>� <GF<BDB:KBGF� >F� E:KBRI>� JOF=B<:D>

?L� NZXXT^^TZY� OyTYaP^_TRL_TZY� P_� OP� NZYNTWTL_TZY� PY� XL_Tk]P� ^dYOTNLWP� L�
jRLWPXPY_� j_j� N]jjP� PY� LNNZ]O� LaPN� Wy86BEB6� P_� PcLXTYP�WP� XlXP� _d[P� OP�
[WLTY_P� \`P� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP&� FZ`_PQZT^� [Z`]� NP� QLT]P$� PWWP�
OZT_� ZM_PYT]� WP� NZY^PY_PXPY_� O`� RZ`aP]YPXPY_� TY_j]P^^j&� 8WWP� [P`_� L`^^T�
PcLXTYP]� OP^� [WLTY_P^� PY� aTZWL_TZY� OP� WL� WTMP]_j� ^dYOTNLWP� NZY_]P� OP^� 8_L_^�
YZY� @PXM]P^� OP� Wy B<F� WZ]^\`P� NP^� [WLTY_P^� NZYNP]YPY_� `Y�8_L_� XPXM]P� OP�
Wy BAG$� W`T� ZY_� j_j� LO]P^^jP^� [L]� WP^� AL_TZY^� GYTP^� P_� WP� [Ld^� NZYNP]Yj� d�
NZY^PY_&� 6P__P� NZXXT^^TZY� P^_� NZX[Z^jP� OP� _]ZT^� Pc[P]_^� TYOj[PYOLY_^�
YZXXj^� OP� XLYTk]P� :=� AG<� [L]� WP� 6ZY^PTW� Oy LOXTYT^_]L_TZY� O`� 5<F&� 6P__P�
NZXXT^^TZY� L� j_j� j_LMWTP� [Z`]� WL� []PXTk]P� QZT^� PY� )1.,� OLY^� `YP� LQQLT]P�
NZYNP]YLY_� WP� =L[ZY�!)."&� 8WWP� L�[L]�WL�^`T_P�P`� h�_]LT_P]�OP^� LQQLT]P^� NZYNP]%
YLY_� WL� :]kNP� !)1.-%.."� !)/"$� WP� ?P^Z_SZ� !)1/+%/-"� !)0"$� WP� 6STWT� !)1/,%�
/-"� !)1"$� WP^� 8_L_^%GYT^'CZ]_Z� DTNZ� !)1/0%0)"� !*("� P_� QTYLWPXPY_� OLY^� `YP�
LQQLT]P� [W`^� ]jNPY_P� NZYNP]YLY_� Wy4Q]T\`P� O`� E`O� !)11)%1*"� !*)"&

!)-"� HZT]�WP�6><L>BD�=>�=Q<BJBGFJ�>K�=>�HIBF<BH>J�=L�.GEBKQ�=>� D:�DB;>IKQ�JOF=B<:D>� =L�.GFJ>BD�= V:=$
EBFBJKI:KBGF� =L� - 27 #� ,q� jOT_TZY$� )11.&

!)."� 5 <F � 2� -LDD>KBF� G??B<B>D� !:PYkaP"$� E`[[WjXPY_� ^[jNTLW$� aZW&� I ? <I $� Yq� )$� ULYa&� )1..&
!)/"� 5 <F � 2� -LDD>KBF� G??B<B>D� !:PYkaP"$� E`[[WjXPY_� ^[jNTLW$� aZW&� I ? <I $� Yq� +$� U`TWWP_� )1..&
!)0"� 5 <F � 2� -LDD>KBF�G??B<B>D� !:PYkaP"$� aZW&� ? H <<<$� )1/.$� ^j]TP�4$� Yq�+$� [&� *+,� P_�aZW&� ? <I $� )1/.$�

^j]TP� 4$� Yq� +$� [&� ),)&
!)1"� 5 <F � 2� 3:� JBKL:KBGF� JOF=B<:D>� :L� .ABDB$� DL[[Z]_� OP� WL� 6ZXXT^^TZY� OyTYaP^_TRL_TZY� P_� OP�

NZYNTWTL_TZY� PY� XL_Tk]P� OP� WTMP]_j� ^dYOTNLWP� !:PYkaP$� )1/-"3� P_� )1/P� ]L[[Z]_� O`� 6ZXT_j� OP� WL�
WTMP]_j� ^dYOTNLWP$� NL^� Yq� 0*+$� 5 <F � 2� -LDD>KBF� G??B<B>D� !:PYkaP"$� aZW&� ? I <<$� )1/1$� ^j]TP� 5$� Yq� +$�
[L]LR]&� +.*%,+*� P_� LYYPcP$� [[&� 00%))/&

!*("� 5 <F � 2� -LDD>KBF� G??B<B>D� !:PYkaP"$� aZW&� ? I <$� )1/0$� ^j]TP� 5$� Yq� *$� [[&� ,%.$� [L]LR]&� *(%*-3� WP�
]L[[Z]_� OP� WL� NZXXT^^TZY� L� j_j� ^Z`XT^� L`� 6ZY^PTW� Oy LOXTYT^_]L_TZY� WZ]^� OP� WL� *)0P� ^P^^TZY$� OZN&�
:5� *)0'/'*� ![ZWdNZ[Tj"&

!*)"� 5 <F � 2� -LDD>KBF� G??B<B>D� !:PYkaP"$� E`[[WjXPY_� ^[jNTLW$� aZW&� ? I I H $� )11*$� ^j]TP� 5&
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CZ`]� WyB<F$� WL� ]L_TQTNL_TZY� Oy`YP� NZYaPY_TZY� YP� NZY^_T_`P� \`P� WP� []PXTP]�
[L^� OLY^�WL�XT^P�PY�v`a]P� OP^�YZ]XP^$�Wy P^^PY_TPW� ]j^TOLY_� jaTOPXXPY_� OLY^�
WP`]� L[[WTNL_TZY� PY� O]ZT_� P_� PY� []L_T\`P&� 4� NP_� jRL]O$� QZ]NP� P^_� OP� NZY^_L_P]�
\`y`Y� YZXM]P� NZY^TOj]LMWP� OP� \`P^_TZY^� _Z`NSLY_� L`� ]P^[PN_� OP^� NZYaPY%
_TZY^� YZ^x� 0/� P_� 10� P_� \`T� ZY_� QLT_� WyZMUP_� OP� NZXXPY_LT]P^� OP^� Z]RLYP^� OP�
NZY_]nWP� OP� FB<F� OP[`T^� OP� YZXM]P`^P^� LYYjP^� ZY_� j_j� ]j^ZW`P^� Z`� ^ZY_� PY�
aZTP� OP� Wyl_]P&

4&� w � 5GLI� D>� .GEBKQ� =>� D:� DB;>IKQ� JOF=B<:D>

7P� )1/)� h� )11.$� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� L� ZM^P]aj� []k^� OP� )*(�
NL^� OP� []ZR]k^� h� WL� ^`T_P� OP^� ]PNZXXLYOL_TZY^� \`yTW� LaLT_� QZ]X`WjP^� L`�
]PRL]O�OP^�[WLTY_P^� \`yTW� L�P`�h�_]LT_P]&� 6P�NSTQQ]P�[Z`]]LT_�l_]P�^`M^_LY_TPWWP%
XPY_�[W`^� jWPaj�[`T^\`y h� OP�YZXM]P`^P^� ]P[]T^P^$� WP� NZXT_j� L�[]jQj]j� PcLXT%
YP]� OLY^� `Y� ^P`W� NL^� [W`^TP`]^� [WLTY_P^� Oj[Z^jP^� NZY_]P� WP� XlXP� RZ`aP]YP%
XPY_� P_� NZYNP]YLY_� WP^� XlXP^� aTZWL_TZY^&� 8Y� Z`_]P$� TW� NZYaTPY_� O yTY^T^_P]�
^`]�WP� QLT_� \`P� WP� NZXT_j� YP� [P`_� ]j[P]_Z]TP]� NP^� NL^� OP� []ZR]k^� \`P� OLY^� WL�
XP^`]P� Zo� WP^� RZ`aP]YPXPY_^� NZYNP]Yj^� W`T� QZ`]YT^^PY_� OP^� TYQZ]XL_TZY^� h�
NP_� jRL]O&� 6P^� NL^� OP� []ZR]k^� ^ZY_� [L]QZT^� _]k^� ^TRYTQTNL_TQ^&� FZ`_PQZT^$� WyTX%
[Z]_LYNP� OP^� []ZR]k^� LNNZX[WT^� OZT_� l_]P� jaLW`jP� PY� QZYN_TZY� OP� NSL\`P� NL^�
P_� WP� QLT_� \`P� OP^� XP^`]P^� Oy L[[WTNL_TZY� [L]_TN`WTk]P^� ^ZTPY_� []T^P^� OLY^� `Y�
NL^� OZYYj� YP� ^TRYTQTP� [L^� \`P� _Z`_P^� WP^� OTQQTN`W_j^� P_� _Z`^� WP^� []ZMWkXP^�
PcT^_LY_^� ZY_� j_j� ]j^ZW`^� OP� XLYTk]P� ^L_T^QLT^LY_P&

ET� WyZY� []ZNkOP� _Z`_� Oy LMZ]O� h� `YP� LYLWd^P� OP� NP^� NL^� Oy`Y� [ZTY_� OP� a`P�
RjZR]L[ST\`P$� ZY� NZY^_L_P� \`P� ^`]�`YP� [j]TZOP� OP� *-� LY^$� .(� [Ld^� ]j[L]_T^�
^`]� NTY\� NZY_TYPY_^� ZY_$� h�`Y� XZXPY_� Z`� h� `Y� L`_]P$� []T^� OP^� XP^`]P^� h� WL�
^`T_P� OP^� ]PNZXXLYOL_TZY^� O`� NZXT_j� Z`� TYQZ]Xj� WP� NZXT_j� OP� OjaPWZ[[P%
XPY_^�[Z^T_TQ^� ^`]aPY`^� OLY^�WP� OZXLTYP� OP�WL�WTMP]_j�^dYOTNLWP&� E`]�_Z`^�WP^�
NL^� OP� []ZR]k^� ]j[P]_Z]Tj^$� +/� �� NZYNP]YPY_� Wy4Xj]T\`P� WL_TYP$� *+� �� Wy8`%
]Z[P$� )/� �� Wy4Q]T\`P$� )-� �� Wy4^TP$� -� �� Wy4Xj]T\`P� O`� YZ]O� P_� +� �� Wy BNjL%�
YTP&

7P^� NSTQQ]P^� P_� OP^� [Z`]NPY_LRP^� M]`_^� NZXXP� NP`c%NT� ^P� WTXT_PY_� h� []j%
^PY_P]� WP� ]nWP� UZ`j� [L]� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� PY� XL_Tk]P� OP� NL^�
OP�[]ZR]k^� \`P� Oy`Y�[ZTY_� OP� a`P� ^_L_T^_T\`P� RWZMLW&� AjLYXZTY^$� TW^� OjXZY%
_]PY_� NWLT]PXPY_� \`P�OP^�[]ZR]k^� OLY^�WP� OZXLTYP� OP�WL�WTMP]_j� ^dYOTNLWP� ZY_�
j_j� NZY^_L_j^� OLY^� _Z`_P^� WP^� ]jRTZY^� O`� XZYOP&

7y`Y�[ZTY_� OP� a`P� ^`M^_LY_TQ$� NP^� NL^� OP�[]ZR]k^� ZY_� _]LT_� h�`YP�[LYZ[WTP�
OP� \`P^_TZY^� ]PWL_TaP^� L`c� []TYNT[P^� OP� WL� WTMP]_j� ^dYOTNLWP� NZY_PY`^� OLY^�
WP^� NZYaPY_TZY^� YẐ � 0/� P_� 10&� <W^� NZX[]PYYPY_� PY_]P� L`_]P^� 2
w � OP^� NSLYRPXPY_^� OLY^� WL� WjRT^WL_TZY� \`T� ^P� _]LO`T^PY_� [L]� Wy LM]ZRL_TZY�

Z`�WL� XZOTQTNL_TZY� OP^� OT^[Z^T_TZY^� NZY_]LT]P^� L`c�[]TYNT[P^� OP�WL�WTMP]_j
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^dYOTNLWP� !NZYNP]YLY_� WP^� NSLYRPXPY_^� WjRT^WL_TQ^$� WL� [W`[L]_� OP� NP^� NL^�
^ZY_� L[[`dj^� Z`� ]PWLdj^� [L]� WP^� NZXXPY_LT]P^� OP� WL� 6ZXXT^^TZY� OyPc%
[P]_^� [Z`]� Wy L[[WTNL_TZY� OP^� NZYaPY_TZY^� P_� ]PNZXXLYOL_TZY^"&� 4� NP_�
jRL]O$� WL�^`[[]P^^TZY� O`� XZYZ[ZWP� ^dYOTNLW� TX[Z^j�[L]�WL�WZT� Z`� NPWWP� O`�
]nWP� OT]TRPLY_� Oy`Y�[L]_T� `YT\`P�TYQjZOj� L`�[Z`aZT]� NZY^_T_`P�^LY^� OZ`_P�
WP^� NL^� WP^� [W`^� Q]j\`PY_^� OP�[]ZR]k^� OLY^� Wy L[[WTNL_TZY� OP�WL� NZYaPY_TZY�
Yq� 0/� L`� NZ`]^� OP^� OP]YTk]P^� LYYjP^�!**"&

w � WL� WTMj]L_TZY� OP� ^dYOTNLWT^_P^� Oj_PY`^� [Z`]� OP^� XZ_TQ^� WTj^� h� WP`]^� LN_T%
aT_j^� ^dYOTNLWP^&� 8Y� NP� \`T� NZYNP]YP� WP^� YZXM]P`^P^� [WLTY_P^� [Z]_LY_� ^`]�
WyPX[]T^ZYYPXPY_� Z`� WL� NZYOLXYL_TZY� OP� ^dYOTNLWT^_P^$� WP� 6ZXT_j� OP� WL�
WTMP]_j� ^dYOTNLWP� L� _Z`UZ`]^� NZY^TOj]j� \`yTW� L[[L]_TPY_� L`� RZ`aP]YPXPY_�
OP� []Z`aP]� \`P� WL� XP^`]P� NZY_P^_jP� Yy P^_� [L^� XZ_TajP� [L]� OP^� LN_TaT_j^�
^dYOTNLWP^$� XLT^� ^P`WPXPY_� [L]� OP^� LN_P^� Oj[L^^LY_� WP� NLO]P� ^dYOTNLW$�
LXPYLY_� OP� NP� QLT_$� WL� QZYN_TZY� OP� WL� []P^^P�!*+"�3

w � WL� ]jTY_jR]L_TZY� OLY^� WP`]^� QZYN_TZY^� OP� OT]TRPLY_^� ^dYOTNL`c� P_� OP� _]L%
aLTWWP`]^� NZYRjOTj^� h�Wy ZNNL^TZY� Oy`Y� OTQQj]PYO� NZWWPN_TQ�OP�_]LaLTW� Z`� \`T�
LaLTPY_� j_j� aTN_TXP^� OP� XP^`]P^� LY_T^dYOTNLWP^�3

w � WL� NZY^_T_`_TZY� Oy Z]RLYT^L_TZY� ^LY^� L`_Z]T^L_TZY� []jLWLMWP� P_� Wy ZN_]ZT� OP�
WL� [P]^ZYYLWT_j� U`]TOT\`P� h� OTaP]^P^� NZYQjOj]L_TZY^� ^dYOTNLWP^�3

w � WyPc_PY^TZY� O`� O]ZT_� OP� R]kaP� h� NP]_LTYP^� NL_jRZ]TP^� OP� _]LaLTWWP`]^� ![L]�
PcPX[WP� WP^� QZYN_TZYYLT]P^� P_� LRPY_^� OP� Wy 8_L_"� P_� WyL^^Z`[WT^^PXPY_� OP^�
[]ZNjO`]P^� []jLWLMWP^� L`� OjNWPYNSPXPY_� OP� R]kaP^&� 7LY^� NP]_LTY^� NL^$�
WyTY_P]OTN_TZY� O`� O]ZT_� OP� R]kaP� OP^� _]LaLTWWP`]^� L� j_j� ^`[[]TXjP� P_� WP^�
[PTYP^� OP� []T^ZY� [Z`]� QLT_^� OP� R]kaP� ZY_� j_j� LYY`WjP^�3

w � `YP� []Z_PN_TZY� LNN]`P� P_� [W`^� PQQTNLNP� NZY_]P� WP^� LN_P^� OP� OT^N]TXTYL_TZY�
LY_T^dYOTNLWP�3

w � WyZN_]ZT� O`� O]ZT_� OP� YjRZNTL_TZY� NZWWPN_TaP� P_� Wy LNNk^� L`c� XjNLYT^XP^�
Oy L]MT_]LRP� [Z`]� WP^� _]LaLTWWP`]^� OP� Wy8_L_3

w � WP� O]ZT_� OP^� ^dYOTNL_^� Oy Z]RLYT^P]� WP`]� RP^_TZY� P_� WP� WTM]P� QZYN_TZYYPXPY_�
OP^� Z]RLYT^L_TZY^� !O]ZT_� OyjWLMZ]P]� WP^� ^_L_`_^� P_� ]kRWPXPY_^"&� 4� NP_�
jRL]O$� ZY�[P`_� ]PWPaP]� \`P� OLY^� NP]_LTY^� [Ld^$� WL� _`_PWWP� LOXTYT^_]L_TaP�
^`]� WP^� ^dYOTNL_^� L� j_j� ^`[[]TXjP� Z`� WP^� WL]RP^� [Z`aZT]^� OP� NZY_]nWP� Z`�
OyPY\`l_P^� OP^� L`_Z]T_j^� ^`]� WP^� LN_TaT_j^� OP^� ^dYOTNL_^$� ^`]� WP^� ]j`YTZY^�
^dYOTNLWP^� P_� ^`]� WL� RP^_TZY� OP^� QZYO^� ^dYOTNL`c� ZY_� j_j� WPaj^�3

w � WyZN_]ZT� OP� RL]LY_TP^� NZX[PY^L_ZT]P^� [Z`]� WP^� _]LaLTWWP`]^� OZY_� WP� O]ZT_�
OP� R]kaP� QLT_� Wy ZMUP_� OP� ]P^_]TN_TZY^� Z`� OyTY_P]OTN_TZY^&

<W� NZYaTPY_� OP� XPY_TZYYP]� \`P$� OLY^� NP]_LTY^� NL^$� WP^� []ZR]k^� LNNZX[WT^
ZY_� j_j�TYOjYTLMWPXPY_� WTj^� L`� NSLYRPXPY_� OP� ]jRTXP�[ZWT_T\`P� OLY^�WP�[Ld^

!**"� E`]� NP__P� \`P^_TZY$� aZT]� BF?I:#� [L]_TP� < < �5"&
!*+"� CZ`]� `YP� LYLWd^P� ]jNPY_P� PY� NP� OZXLTYP$� aZT]� :&� H B A � C B F B 5 E > J $� t�?TMP]_j� ^dYOTNLWP� 2

WyTX[LN_� OP� WL� NZYaPY_TZY� Yq� 0/� P_� Wy LN_TZY� OP� Wy B<F�U#� 6>ML>� BFK>IF:KBGF:D>� =L� 7I:M:BD#� aZW&� )+/$
Yq� *$� )110$� [[&� *+,%*+-&
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NZYNP]Yj�!*,"&� ?P� YZXM]P� OP� [WLTY_P^� \`T� _Z`NSPY_� L`c� O]ZT_^� QZYOLXPY%
_L`c� TYOT^[PY^LMWP^� h� WyPcP]NTNP� OP� WL� WTMP]_j� ^dYOTNLWP� _PW� WP� O]ZT_� h� WL�
WTMP]_j� P_� WL� ^p]P_j� OP� WL� [P]^ZYYP� Oj[PYO� XLWSP`]P`^PXPY_� ^Z`aPY_� OP� WL�
^T_`L_TZY� [ZWT_T\`P� \`T�[]jaL`_� OLY^�WP�[Ld^�!*-"&� 4� NP�[]Z[Z^$� WP�6ZXT_j� OP�
WL� WTMP]_j� ^dYOTNLWP� L� XLTY_P^� QZT^� TY^T^_j� ^`]� WP� []TYNT[P� ^PWZY� WP\`PW$� MTPY�
\`y`Y� RZ`aP]YPXPY_� YP� [`T^^P� l_]P� _PY`� ]P^[ZY^LMWP� OyjajYPXPY_^� ^`]aP%
Y`^� ^Z`^� `Y� RZ`aP]YPXPY_� []jNjOPY_$� TW� PcT^_P� `Y� WTPY� OP� NZY_TY`T_j� PY_]P�
WP^� RZ`aP]YPXPY_^� \`T� ^P� ^`NNkOPY_� OLY^� `Y� XlXP�8_L_&� 4TY^T$� `Y�YZ`aPL`�
RZ`aP]YPXPY_� [Z`]]L� l_]P� _PY`� ]P^[ZY^LMWP� OP� _Z`_P^� ^`T_P^� \`P� OP^� jajYP%
XPY_^� \`T� ^P� ^ZY_� []ZO`T_^� ^Z`^� WP� ]jRTXP� OP� ^ZY� []jOjNP^^P`]� [P`aPY_�
NZY_TY`P]� Oy LaZT]� OP[`T^� ^ZY� LNNP^^TZY� L`� [Z`aZT]� P_� OPa]L�[]PYO]P� _Z`_P^�
WP^� XP^`]P^� YjNP^^LT]P^� [Z`]� ]PXjOTP]� L`c� NZY^j\`PYNP^� YjRL_TaP^� OP� NP^�
QLT_^�!*."&

ET� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� L� YZ_j� OP[`T^� *-� LY^� `YP� jaZW`_TZY�
[Z^T_TaP� NZY^TOj]LMWP� PY� XL_Tk]P� OP� O]ZT_� ^dYOTNLW$� QZ]NP� P^_� OP� NZY^_L_P]�
\`yTW� ^`M^T^_P� OLY^� NP]_LTY^� [Ld^� OP^� OTQQTN`W_j^� ^j]TP`^P^� P_� [L]QZT^� [P]^T^%
_LY_P^� PY� NP� \`T� NZYNP]YP� WP^� O]ZT_^� QZYOLXPY_L`c� RL]LY_T^� [L]�WP^� NZYaPY%
_TZY^� YZ^q� 0/� P_� 10&� FZ`_PQZT^$� NZYNW`]P� \`P� NP^�[]ZMWkXP^� ^ZY_�RjYj]L`c� Z`�
\`P�WL� ^T_`L_TZY� aL� PY� ^y LRR]LaLY_� ^P]LT_� YjRWTRP]� WP�QLT_� \`P� OP[`T^� WP^� ]PY%
QZ]NPXPY_^� OP� WL� []ZNjO`]P� OP� ^`TaT� OP^� ]PNZXXLYOL_TZY^� O`� NZXT_j� PY�
)1/)$� WP^� NL^� OP� []ZR]k^� ]j[P]_Z]Tj^� ^ZY_� PY� []ZR]P^^TZY� NZY^_LY_P&� 6P__P�
[]ZR]P^^TZY$� ZM^P]ajP� Oy LMZ]O� OLY^� WP^� LYYjP^� ^ZTcLY_P%OTc� P_� \`T� ŷ P^_�
[Z`]^`TaTP� L`� NZ`]^� OP� WL� OjNPYYTP� ^`TaLY_P$� ^yP^_� YP__PXPY_� LNNjWj]jP� [L]�
WL� ^`T_P&� 8Y� PQQP_$� [Z`]� WL� ^P`WP� LYYjP� )11.$� [W`^� OP� NL^� OP� []ZR]k^� ZY_� j_j�
]j[P]_Z]Tj^� \`P� [Z`]� _Z`_P� WL� [j]TZOP� )1/)%)1//&� <W� P^_� a]LT� \`P� NP__P� LXj%
WTZ]L_TZY� ]j^`W_P� PY� [L]_TP� O`� QLT_� \`P� WP^� RZ`aP]YPXPY_^� ^ZY_� a]LT^PXMWL%
MWPXPY_�[W`^� NZY^NTPYNTP`c� OLY^� WP`]�aZWZY_j� OP�_PYT]�WP� NZXT_j�TYQZ]Xj&� <W^�
]j[`RYPY_� PY� PQQP_� OP� [W`^� PY� [W`^� h� NP� \`P� WP`]^� XLY\`PXPY_^� P_� WP� YZY%�
]P^[PN_� OP�WP`]^� ZMWTRL_TZY^� TY_P]YL_TZYLWP^� ^ZTPY_� OT^N`_j^� [`MWT\`PXPY_$� P_�
NP$� h�WySP`]P� Zo� WP^� YZ`aPL`c� XZdPY^� OP� NZXX`YTNL_TZY� [P]XP__PY_� h�WyTY%
QZ]XL_TZY� OP� NT]N`WP]� [W`^� PQQTNLNPXPY_� \`P� ULXLT^&� FZ`_PQZT^$� NP__P� []Z%
R]P^^TZY� _PYO� jRLWPXPY_� h� OjXZY_]P]� \`P$� XLWR]j� WP^� []ZMWkXP^� \`T� ^`M^T^%
_PY_� OLY^� NP]_LTYP^� ]jRTZY^� O`� XZYOP$� WyTX[LN_� OP^� ]PNZXXLYOL_TZY^� O`�
6ZXT_j� OP�WL�WTMP]_j�^dYOTNLWP� P^_�YZY�^P`WPXPY_�TYOjYTLMWP�XLT^� ^yP^_�NZY^T%
Oj]LMWPXPY_� LNN]`� L`� NZ`]^� OP^� OP]YTk]P^� OjNPYYTP^&

!*,"� HZT]� YZ_LXXPY_$� WP^� NL^� Yq+� ./*$� /.0$� 0(*$� 0)1$� 0**� P_� 0,/� !Dj[`MWT\`P� 7ZXTYTNLTYP"$�
0,*� !4]RPY_TYP"$� ),)1� !CLYLXL"$� ).0*$� )/))� P_� )/).� !;LT_T"&� 7LY^� _Z`^� NP^� NL^$� WP� NZXT_j� L�
NZY^_L_j$� O `YP� XLYTk]P� RjYj]LWP$� \`P� WP� NSLYRPXPY_� OP� RZ`aP]YPXPY_� TY_P]aPY`� OP[`T^� WP�
XZXPY_� Zo� WP^� [WLTY_P^� LaLTPY_� j_j� Oj[Z^jP^� LaLT_� LXPYj� `YP� jaZW`_TZY� QLaZ]LMWP� OP�WL� ^T_`L_TZY�
^dYOTNLWP� OLY^� WP� [Ld^&

!*-"� 4� NP_� jRL]O$� TW� NZYaTPY_� OP�]L[[PWP]�WL�]j^ZW`_TZY� NZYNP]YLY_� WP^� O]ZT_^� ^dYOTNL`c� P_�WP`]^�
]PWL_TZY^� LaPN�WP^�WTMP]_j^� NTaTWP^� LOZ[_jP�[L]�WL�6ZYQj]PYNP�TY_P]YL_TZYLWP� O`�F]LaLTW� h�^L�-,q�^P^%
^TZY� PY� )1/(� 2� 6ZX[_P� ]PYO`� OP^� _]LaL`c� !:PYkaP$� 5<F$� )1/)"� [[&� /,-%/10&

!*."� HZT]� YZ_LXXPY_� WP^� ]PXL]\`P^� O`� 6ZXT_j� OP�WL�WTMP]_j� ^dYOTNLWP� OLY^� ^ZY� )+)P� ]L[[Z]_$�
[L]LR]L[SP^� /1� h� 1*$� NZYNP]YLY_� WP� NL^� Yq� -/)� !5ZWTaTP"&
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4aLY_� Oy LYLWd^P]� WP^� NL^� OP� []ZR]k^� ]j[P]_Z]Tj^� [L]� WL� NZXXT^^TZY� Oy Pc%
[P]_^� OP[`T^� *-� LY^$� TW� P^_�TX[Z]_LY_� OP� ^Z`WTRYP]�WP^� WTPY^� \`T� PcT^_PY_� PY_]P�
WP�_]LaLTW� O`� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP� P_� NPW`T� OP� WL� NZXXT^^TZY&� ?Z]^%
\`y`Y� []ZMWkXP� WjRT^WL_TQ� ^P� [Z^P� P_� \`P� WP� [Ld^� NZYNP]Yj� L� ]L_TQTj� WP^�
NZYaPY_TZY^� QLT^LY_� Wy ZMUP_� OP� WL� [WLTY_P$� WP� NZXT_j� [P`_� L__T]P]� P_$� OP� QLT_$�
L__T]P� ^Z`aPY_� Wy L__PY_TZY� OP�WL� NZXXT^^TZY� Oy Pc[P]_^� ^`]� NP^� L^[PN_^� O`� NL^&�
6P__P� OP]YTk]P� P^_� h�XlXP� LWZ]^� OP�^`Ta]P� WyjaZW`_TZY� OP�WL�^T_`L_TZY�WZ]^� OP�
WyPcLXPY�]jR`WTP]�OP^�]L[[Z]_^� O`�RZ`aP]YPXPY_�^`]�WL�NZYaPY_TZY�PY�NL`^P&

4TY^T$� PY� PcLXTYLY_� WL� []L_T\`P� P_� WL� WjRT^WL_TZY� Oy`Y� [Ld^� OLY^� WP� NLO]P�
OP� W yPcLXPY� ]jR`WTP]� OP� Wy L[[WTNL_TZY� OP^� NZYaPY_TZY^� !L`c� _P]XP^� OP� Wy L]%
_TNWP� **� OP� WL� 6ZY^_T_`_TZY� OP� Wy B<F"$� WL� NZXXT^^TZY� [P`_� l_]P� LXPYjP� h�
_PYT]� NZX[_P� OP^� ]PNZXXLYOL_TZY^� `YLYTXP^� O`� 6ZXT_j� OP�WL�WTMP]_j� ^dYOT%
NLWP&� 5TPY� \`P� WP� NZXT_j� P_� WL� NZXXT^^TZY� OTQQk]PY_� [L]�WP`]� NZX[Z^T_TZY$� WL�
YL_`]P� OP� WP`]^� QZYN_TZY^� P_� NPWWP� OP� WP`]� []ZNjO`]P$� TW^� ^P� QZYOPY_� ^`]� WP^�
XlXP^�[]TYNT[P^$� \`T� NZY^P]aPY_�`YP�[Z]_jP�`YTaP]^PWWP� P_�YP� ^L`]LTPY_�QLT]P�
Wy ZMUP_� Oy`YP� L[[WTNL_TZY� ^jWPN_TaP�!*/"&

7P� )1/)� h� )11.$� WL� NZXXT^^TZY� Oy Pc[P]_^� L� Pc[]TXj� ^L� ^L_T^QLN_TZY� OLY^�
[]k^� OP� ),(� NL^� NZYNP]YLY_� _Z`_P^� WP^� NZYaPY_TZY^� ^`]� WL� WTMP]_j� ^dYOT%
NLWP�!*0"� L`� ^`UP_� OP� XZOTQTNL_TZY^� L[[Z]_jP^� [L]� OTaP]^� 8_L_^� XPXM]P^�
OLY^� WP`]� WjRT^WL_TZY� Z`� WP`]� []L_T\`P� YL_TZYLWP^� LQTY� OP� OZYYP]� ^`T_P� h� ^P^�
NZXXPY_LT]P^� P_� ZM^P]aL_TZY^$� jaPY_`PWWPXPY_� ]P[]T^� [L]� WP� 6ZXT_j� OP� WL�
WTMP]_j� ^dYOTNLWP$� WL� 6ZXXT^^TZY� OP� Wy L[[WTNL_TZY� OP^� YZ]XP^� OP�WL� 6<F$� Z`�
WP^� OP`c&� 6P^�[]ZR]k^� ^`M^_LY_TPW^$� _LY_� [L]�WP`]� YZXM]P� \`P�[L]�WP`]�[P]_T%
YPYNP$� _jXZTRYPY_� OP� WL�aT_LWT_j� P_� OP� Wy LN_`LWT_j� O`� ^d^_kXP� OP� NZY_]nWP� OP�
Wy L[[WTNL_TZY� OP^� YZ]XP^� OP� WyB<F&

ET� WyZY� []ZNkOP� `YP� QZT^� OP� [W`^� h� `YP� LYLWd^P� OP� NP^� NL^� Oy`Y� [ZTY_� OP�
a`P� RjZR]L[ST\`P$� ZY� NZY^_L_P� \`P� /1� [Ld^� ]j[L]_T^� OLY^� _Z`_P^� WP^� ]jRTZY^�
O`� XZYOP� ZY_� L[[Z]_j� OP^� XZOTQTNL_TZY^� OLY^� WP`]�WjRT^WL_TZY� Z`�WP`]�[]L_T%
\`P� LQTY� OP� OZYYP]� ^`T_P� L`c� NZXXPY_LT]P^� P_� ZM^P]aL_TZY^� OP� WL� 6ZXXT^%
^TZY� OyPc[P]_^&� FZ`_� NZXXP� [Z`]� WP� 6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP$� WP�
YZXM]P� OP� NL^� OP� []ZR]k^� YZ_j^� [L]� WL� 6ZXXT^^TZY� Oy Pc[P]_^� YyL� NP^^j� OP�
[]ZR]P^^P]� L`� NZ`]^� OP^� OP]YTk]P^� OjNPYYTP^&� 8Y� QLT_$� [W`^� OP� WL� XZT_Tj� OP�
NP^� NL^� OP� []ZR]k^� ZY_� [`� l_]P� ZM^P]aj^� OP[`T^� WP� OjM`_� OP^� LYYjP^� \`L_]P%�
aTYR_%OTc&

!*/"� HZT]� Wyj_`OP� Oy PY^PXMWP$� 3B;>IKQ�JOF=B<:D>� >K� FQ@G<B:KBGF� <GDD><KBM>#� 6<F$� 0)q�^P^^TZY$� )11,$�
[L]LR]&� *(&

!*0"� 6ZYaPY_TZY� Yq� ))� ^`]� WP� O]ZT_� OyL^^ZNTL_TZY� !LR]TN`W_`]P"$� )1*)$� 6ZYaPY_TZY� Yq� 0,� ^`]�WP�
O]ZT_� Oy L^^ZNTL_TZY� !_P]]T_ZT]P^� YZY� Xj_]Z[ZWT_LTY^"$� )1,/$� 6ZYaPY_TZY� Yq� 0/� ^`]� WL�WTMP]_j� ^dYOT%
NLWP� P_� WL�[]Z_PN_TZY� O`� O]ZT_� ^dYOTNLW$� )1,0$� 6ZYaPY_TZY� Yq� 10� ^`]�WP� O]ZT_� OyZ]RLYT^L_TZY� P_� OP�
YjRZNTL_TZY� NZWWPN_TaP$� )1,1$� P_� 6ZYaPY_TZY� Yq� )+-� NZYNP]YLY_� WP^� ]P[]j^PY_LY_^� OP^� _]LaLTWWP`]^$�
)1/)&
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?P�QLT_� XL]\`LY_� OP�WL� OP]YTk]P� OjNPYYTP� OLY^� NP� OZXLTYP� P^_� ^LY^� L`N`Y�
OZ`_P� WP� [L^^LRP$� OLY^� OP� YZXM]P`c� [Ld^$� Oy`YP� ^T_`L_TZY� Oy`YTNT_j� ^dYOT%
NLWP$� WL�[W`[L]_� O`�_PX[^� TY^N]T_P� OLY^�WL�WjRT^WL_TZY$� aP]^�`Y�]jRTXP� ZQQ]LY_�
WL� [Z^^TMTWT_j� O`� [W`]LWT^XP� ^dYOTNLW&� ET� NP__P� X`_L_TZY� ŷP^_� YZ_LXXPY_�
XLYTQP^_jP� OLY^� WP^� [Ld^� Oy8`]Z[P� NPY_]LWP� P_� Z]TPY_LWP�!*1"$� TW� L� j_j� jRLWP%
XPY_� [Z^^TMWP� OP� NZY^_L_P]� OP^� jaZW`_TZY^� TX[Z]_LY_P^� PY� WL� XL_Tk]P� OLY^�
[W`^TP`]^�[Ld^� O`� NZY_TYPY_� LQ]TNLTY�!+("� P_�PY�4Xj]T\`P�WL_TYP�!+)"&� 8Y�QLT_$�
OP[`T^� )11($� )/�[Ld^� ZY_�TY_]ZO`T_�WL�[Z^^TMTWT_j� O`�[W`]LWT^XP�^dYOTNLW� OLY^�
WP`]� WjRT^WL_TZY$� NZY_]P� ^P`WPXPY_� OP`c� [Ld^� L`� NZ`]^� OP^� aTYR_� LYYjP^� []j%
NjOPY_P^&

6P^� NL^� OP� []ZR]k^� _Z`NSPY_� jRLWPXPY_� Oy L`_]P^� OZXLTYP^$� YZ_LXXPY_� 2
w � Wy Pc_PY^TZY� O`� O]ZT_� ^dYOTNLW� L`c�QZYN_TZYYLT]P^$� TYQT]XTP]^$� PY^PTRYLY_^$�

PX[WZdj^� OP^� TY^_T_`_TZY^� ]PWTRTP`^P^� Z`� NSL]T_LMWP^$� [ZX[TP]^$� _]LaLTW%
WP`]^� h� OZXTNTWP$� PX[WZdj^� OP� XLT^ZY$� _]LaLTWWP`]^� ]`]L`c$� XL]TY^$� _]L%
aLTWWP`]^� O`� ^PN_P`]� TYQZ]XPW� P_� L`c� _]LaLTWWP`]^� j_]LYRP]^$� \`T� P^_� TY_P]%
aPY`� OLY^� OP� YZXM]P`c� [Ld^3

w � WP� O]ZT_� OP^� Z]RLYT^L_TZY^� OyPX[WZdP`]^� P_� OP� _]LaLTWWP`]^� OyjWT]P� WTM]P%
XPY_� WP`]^� ]P[]j^PY_LY_^�3� h� NP_� PQQP_$� ZY� YZ_P� \`y`Y� YZXM]P� TX[Z]_LY_�
OP�WjRT^WL_TZY^� ZY_� j_j�XZOTQTjP^� [Z`]� YP�[W`^� TX[Z^P]� Oy PY_]LaP^� TYO`P^�
PY�XL_Tk]P� Oy jWTRTMTWT_j$� OP�[]ZNjO`]P� jWPN_Z]LWP� P_� OP� OP^_T_`_TZY� OP� OT]T%
RPLY_^� ^dYOTNL`c3

w � Wy ZN_]ZT� O`� O]ZT_� OP� R]kaP� h� OTQQj]PY_P^� NL_jRZ]TP^� OP� _]LaLTWWP`]^� P_$� OP�
QLiZY�[W`^� RjYj]LWP$� W y LOZ[_TZY� [L]� ZYeP�[Ld^� OP� YZ`aPL`c� 6ZOP� O`�_]L%
aLTW� OP^_TYj^� h� L^^`]P]� `YP� [W`^� R]LYOP� NZYQZ]XT_j� LaPN� WP^� []TYNT[P^� OP�
WL� WTMP]_j� ^dYOTNLWP� NZY_PY`P^� OLY^� WP^� NZYaPY_TZY^� YẐ � 0/� P_� 10&

6P^� NL^� _jXZTRYPY_� OP^� PQQZ]_^� Oj[WZdj^�[L]�WP^�RZ`aP]YPXPY_^� [Z`]� L^^`%
]P]� WL� NZYQZ]XT_j� OP� WL� WjRT^WL_TZY� P_� OP� WL�[]L_T\`P� YL_TZYLWP^� LaPN� WP^� OT^%
[Z^T_TZY^� OP^� NZYaPY_TZY^� OP� WyB<F� \`yTW^� ZY_� ]L_TQTjP^&� 6ZXXP� [Z`]� WP�
6ZXT_j� OP� WL� WTMP]_j� ^dYOTNLWP$� WL� NZXXT^^TZY� L� ^Z`WTRYj� ]jR`WTk]PXPY_� \`P�
NP� Yy j_LT_� [L^� Wh� WP^� ^P`W^� NL^� Zo� WP^� NZYaPY_TZY^� P_� WP^� ]PNZXXLYOL_TZY^�
PcP]iLTPY_� `YP� TYQW`PYNP� _LYRTMWP� ^`]� WL� WjRT^WL_TZY� P_� WL�[]L_T\`P� OP^� 8_L_^�
XPXM]P^&� CL]� PcPX[WP$� WL� NZXXT^^TZY� L� YZ_j� OP� YZ`aPL`� PY� )11.� `Y� NP]%
_LTY� YZXM]P� OP� NL^� Zo� TW� P^_� L[[L]`$� Oy L[]k^� WP�[]PXTP]� ]L[[Z]_� ^`]�WyL[[WT%
NL_TZY� Oy`YP� NZYaPY_TZY$� \`P� OP� YZ`aPWWP^� XP^`]P^� OyZ]O]P� WjRT^WL_TQ� Z`�
L`_]P^� LaLTPY_� j_j� LOZ[_jP^� [P`� LaLY_� Z`� L[]k^� WL� ]L_TQTNL_TZY� OP� XLYTk]P

!*1"� CL]� PcPX[WP� 2� 5jWL]`^� !5<F$� DL[[Z]_� OP� WL� 6ZXXT^^TZY� OyPc[P]_^� [Z`]�WyL[[WTNL_TZY� OP^�
NZYaPY_TZY^� P_� ]PNZXXPYOL_TZY^� !NT%L[]k^� D68"� )11)$� [&� ).)� P_� D68� )11+$� [&� )00"3� 5`WRL]TP�
!D68� )11)$� [&� ).+"�3� ;ZYR]TP� !D68� )11)$� [&� )01"3� CZWZRYP� !D68� )11($� [&� *)."3� DZ`XLYTP� !D68�
)11)$� [&� *)."3� 9jOj]L_TZY� OP� D`^^TP� !D68� )11)$� [&� *+*"3� GV]LTYP� !D68� )11)$� [&� *+*"&

!+("� CL]� PcPX[WP� 2� 4WRj]TP� !D68� )11)$� [&� )-)"3� 6L[� HP]_� !D68$� ZM^P]aL_TZY� OP� )11,� NZYNP]%
YLY_� WL� NZYaPY_TZY� YZ&� 10"3� 6ZYRZ� !D68� )11+$� [&� )1/"3� 8_STZ[TP� !D68� )11+$� [&� *(1"3� DbLYOL�
!D68� )11+$� [&� *,+"&

!+)"� CL]� PcPX[WP� 2� CL]LR`Ld� !D68� )11,$� [&� *+/"&
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h� XP__]P� WL� ^T_`L_TZY� YL_TZYLWP� PY� NZYQZ]XT_j� LaPN� WP� O]ZT_� TY_P]YL_TZ%
YLW�!+*"&

8Y� Oj[T_� OP� NP^� []ZR]k^� YZXM]P`c� P_� ^TRYTQTNL_TQ^$� WL� NZXXT^^TZY� YyL� [`�
^y PX[lNSP]� OP� NZY^_L_P]$� ^`]� WL� ML^P� OP^� ]L[[Z]_^� QZ`]YT^� [L]�WP^� RZ`aP]YP%
XPY_^� !L`� _T_]P� OP^� L]_TNWP^� )1� P_� **� OP� WL� 6ZY^_T_`_TZY� OP� FB<F"$� LTY^T� \`P�
OP^� L`_]P^� ]PY^PTRYPXPY_^� OZY_� PWWP� OT^[Z^P� !ZM^P]aL_TZY^� OP^� Z]RLYT^L_TZY^�
OyPX[WZdP`]^� P_� OP� _]LaLTWWP`]^$� ]L[[Z]_^� O`� 6ZXT_j� OP�WL�WTMP]_j� ^dYOTNLWP$�
]L[[Z]_^� OP^� XT^^TZY^� OP� NZY_LN_^� OT]PN_^$� OjML_^� OP�WL�6ZXXT^^TZY� OP�Wy L[%
[WTNL_TZY� OP^� YZ]XP^� OP� WL� 6<F"$� \`yTW� ^`M^T^_P� OLY^� NP]_LTY^� [Ld^� OP^� OTQQT%
N`W_j^� ^j]TP`^P^$� aZT]P� [P]^T^_LY_P^$� PY� NP� \`T� NZYNP]YP� WP� ]P^[PN_� OP^� O]ZT_^�
QZYOLXPY_L`c� RL]LY_T^� [L]� WP^� NZYaPY_TZY^� YZ^q� 0/� P_� 10�!++"&

6B A 6 ?G E <B A

?P^� []ZNjO`]P^� OP� NZY_]nWP� OP� Wy B<F� PY� XL_Tk]P� OP� WTMP]_j� ^dYOTNLWP� ZY_�
QLT_� []P`aP$� L`� QTW� OP^� LYYjP^$� Oy`YP� PQQTNLNT_j� TYOjYTLMWP&� ? y L`RXPY_L_TZY�
OP^� NL^� OP� []ZR]k^� ]j[P]_Z]Tj^� [L]� WP� 6ZXT_j� OP�WTMP]_j� ^dYOTNLWP� P_� WL� 6ZX%
XT^^TZY� Oy Pc[P]_^� [Z`]� Wy L[[WTNL_TZY� OP^� NZYaPY_TZY^� P_� ]PNZXXLYOL_TZY^�
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@PXM]P^� OP�FB<F� Z`�PY�aP]_`� OP^� NZYaPY_TZY^� ]L_TQTjP^$� TW� P^_�[Z^^TMWP$� WZ]^%�
\`yPcT^_P� L`� Oj[L]_�`Y� NP]_LTY� NZY^PY^`^$� OP� NZYO`T]P�`YP� LN_TZY� OP�[]ZXZ%
_TZY� OP^� O]ZT_^� ^ZNTL`c� QZYOLXPY_L`c� PQQTNLNP&� 7P[`T^$� WL� 6<F� L� LOZ[_j$� h�
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]jLWT^P]� OP� MZYYP� QZT�u� WP� O]ZT_� OyZ]RLYT^L_TZY� OP^� _]LaLTWWP`]^� P_� OP^�
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XjNLYT^XP� OP� ^`TaT� LdLY_�[Z`]� ZMUP_� t�OyPYNZ`]LRP]� WP^� PQQZ]_^� Oj[WZdj^�[L]�
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