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O[ZbQZ`U[Z3� \^[OkPa^Q� PQ� Z[`URUOM`U[Z� P wa Z � MOOUPQZ`� Q`� M__U_`MZOQ� _a^� XQ� `Q^^U`[U^Q�
P waZ � : `M `� O[Z`^MO`MZ`&

EaQ� _USZURUQ� OQOU� 5� H [ a `� _UY \XQY QZ`� ]aQ$� O[Y YQ� PMZ_� P wMa`^Q_� P[YMUZQ_$�
XQ_� [^SMZQ_� _\kOUMXU_k_� PQ_� B M`U[Z_� I ZUQ_� ZQ� \^[S^Q__QZ`� PMZ_� XQa^_� `^MbMad�
]aQ� X[^_]aQ� QdU_`Q� [a� \^k%QdU_`Q� a Z � MOO[^P� QZ`^Q� XQ_� :`M`_%IZU_� Q`� XwI&F&G&G&�
_a^� X w[NVQ`� R[ZPMY QZ`MX� Pa � PkNM`&� 8 wQ_`� h� OQ� \[UZ`� b^MU� ]aQ$� `MZ`� QZ� OQ� ]aU�
O[ZOQ^ZQ� XM� ^k_[Xa`U[Z� PQ_� B M`U[Z_� IZUQ_� PQ� )1.+� ]aQ� XQ� `^MU`k� PQ� )1./$� XQ�
G[a_%O[YU`k� Va^UPU]aQ� M� k`k� \^M`U]aQY QZ`� USZ[^k&

@[^_]aQ� XQ_� PQad� S^MZPQ_� \aU__MZOQ_� _Q� Y U^Q Z `� P wMOO[^P� QZ� O[aXU__Q� _a^� XM�
`QZQa^� P a � \^[VQ`� PQ� O[ZbQZ`U[Z� QZ� Y M`Ul^Q� P wt� M__U_`MZOQ� Q`� PQ� ^Q`[a^� u$� \^[NM%
NXQYQZ`� Ma� PkNa`� PkOQYN^Q� )1./$� ]aQ� _Q� \M__Q%`%UX� OQ``Q� R[U_� 5� I ZQ� ^kaZU[Z�
Pwa^SQZOQ� Pa� G[a_%O[YU`k� Va^UPU]aQ� Q_`� O[Zb[]akQ$� XQ� ),� PkOQYN^Q$� \[a^� \ ^QZ%
P^Q� O[ZZMU__MZOQ� P a � \^[VQ`� ]aU� XaU� M� k`k� `^MZ_Y U_� XM� bQUXXQ&� A kO[Z`QZ`QY QZ`� Q`�
\^[`Q_`M`U[Z_$� Z[`MY Y QZ`� VM\[ZMU_Q_� Q`� _akP[U_Q_$� YMU_� PMZ_� XQ_� bUZS`%]aM`^Q�
TQa^Q_$� XQ� \^[VQ`� XkSl^QY QZ`� MY QZPk$� OQ� ]aU� Q_`� O[Z_UPk^k� O[Y YQ� aZ� \ ^[ S ^l_))$�
Q_`� `^MZ_Y U_� \M^� XQ� G[a_%O[YU`k� Va^UP U] a Q� Pa� 8[Y U`k� PQ� Xw:_\MOQ&� 8Q� PQ^ZUQ^� _Q�
b[U`� MXX[aQ^� aZQ� PQYU%V[a^ZkQ� \[a^� _Q� PkOUPQ^� Q`$� _MZ_� \M__Q^� OQ``Q� R[U_� \M^� XM�
D^QY Ul^Q� 8[YYU__U[Z� PQ� Xw6__QYNXkQ� SkZk^MXQ$� QZb[UQ� PU^QO`QY QZ`� XQ� `Qd`Q� h�
OQ``Q� PQ^ZUl^Q� ]aU� XwM\\^[abQ� XQ� )1� PkOQYN^Q� )1./&� @Q� **� Mb^UX� )1.0$� XwMOO[^P�
Q_`� _USZk� \M^� XwI&F&G&G&$� XQ_� :`M`_%IZU_� Q`� XM� <^MZPQ%7^Q`MSZQ&

8Q� t� `^MU`QY QZ`� PQ� R[^OQ� u� M� U^^U`k� O[Z_UPk^MNXQY QZ`� PQ� Z[YN^Qa_Q_� PkXkSM`U[Z_�
Q`� Z wQ_`� \M_� h� XwT[ZZQa^� PQ_� B M`U[Z_� IZUQ_� ] a M Z `� h� XM� \^[OkPa^Q� _aUbUQ&� :XXQ

) ) � ( @A � ) ? = A > � � BC!� <@D!�� \&� )1-&
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PkY [Z`^Q� ]aQ� X[^_]aQ� QdU_`Q� XM� b[X[Z`k� \[XU`U]aQ$� `[a`� Q_`� \[__UNXQ$� Y mY Q� Ma� _QUZ�
P w[^SMZU_M`U[Z_� UZ`Q^ZM`U[ZMXQ_� SkZk^MXQY QZ`� O[Z_UPk^kQ_� O[YYQ� `^l_� X[a^PQ_$�
Q`� XQZ`Q_� PMZ_� XQa^� MO`U[Z&

DQ^_[ZZQ� Z wM� O[Z`Q_`k� XQ� OM^MO`l^Q� TaY MZU`MU^Q� PQ� OQ`� MOO[^P$� ZU� ^QS^Q``k�
]aQ� XQ_� PQad� S^MZPQ_� \aU__MZOQ_� MUQZ`� ^ka__U� h� _wQZ`QZP^Q3� YMU_� PQ� Z[Y N^Qad�
:`M`_� _[aXUSZl^QZ`� ]aQ� XQ� \^[NXlY Q� PQ� XM� ^Q_\[Z_MNUXU`k� k`MU`� Ma� Y [UZ_� Ma__U�
a^SQZ`$� QZ� MXXMZ`� Va _] a wh� O[Z_UPk^Q^� ] a wUX_� Z wMOOQ\`Q^MUQZ`� \M_� PQ� _USZQ^� XM�
8[ZbQZ`U[Z� _a^� X wM__U_`MZOQ� Q`� XQ� ^Q`[a^$� `MZ `� ]aQ� Z wUZ`Q^bUQZP^MU`� \M_� aZQ�
O[ZbQZ`U[Z� QZ� Y M`Ul^Q� PQ� ^Q_\[Z_MNUXU`k)*&� @Q_� PU_Oa__U[Z_� UXXa_`^QZ`� Ma__U� XQ_�
PUbQ^SQZOQ_� P wUZ`k^m`_� QZ`^Q� \aU__MZOQ_� _\M`UMXQ_$� UZ`k^Q__kQ_� h� XM� 8[ZbQZ`U[Z� _a^�
X wM__U_`MZOQ� Q`� XQ� ^Q`[a^$� Q`� XQ_� Ma`^Q_$� UZ`k^Q__kQ_� h� XM� 8[ZbQZ`U[Z� _a^� XM�
^Q_\[Z_MNUXU`k&
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@Q_� ] aM`^Q� \^QY UQ^_� M^`UOXQ_� O[ZOQ^ZQZ`� XQ� _MabQ`MSQ� Q`� XQ� ^Q`[a^� PQ_� M_`^[%
ZMa`Q_$� XwM^`UOXQ� -� bU_Q� XM� ^Q_`U`a`U[Z� PQ_� [NVQ`_� _\M`UMad� Q`� XQ_� M^`UOXQ_� .� h� )(�
O[Y \[^`QZ`� PQ_� PU_\[_U`U[Z_� SkZk^MXQ_&

)&� @Q_� :`M`_� O[Z`^MO`MZ`_� [Z`� Xw[NXUSM`U[Z� P wUZR[^Y Q^� X wMa`[^U`k� PQ� XMZOQY QZ`�
Q`� XQ� GQO^k`MU^Q� SkZk^MX� PQ_� B M`U[Z_� IZUQ_$� X[^_]awUX_� [Z`� O[ZZMU__MZOQ� 2

M"� P wa Z � MOOUPQZ`� P[Z`� Q_`� bUO`UYQ� Xwk]aU\MSQ� P waZ� QZSUZ� _\M`UMX$� _[U`� QZO[^Q�
] a wUX� _Q� `^[abQ� QZ� Pk`^Q__Q$� _[U`� ] a wUX� MU`� [\k^k� aZ � M``Q^^U__MSQ� [a� MYQ^^U__MSQ�
!M^`&� )"3

N "� PQ� XM� OTa`Q� P waZ� [NVQ`� _\M`UMX� [a� P wkXkYQZ`_� O[Z_`U`a`UR_� P wa Z � QZSUZ� _\M`UMX�
!M^`&� -$� MX&� )"$� XwkbkZQY QZ`� k`MZ`� _a^bQZa� _[U`� _a^� XQa^� `Q^^U`[U^Q$� _[U`� QZ�
TMa`Q� Y Q^$� _[U`� QZO[^Q� QZ� `[a`� XUQa� ZQ� ^QXQbMZ`� \M_� PQ� XM� Va^UPUO`U[Z� PwaZ�
: `M`&

@ wMa`[^U`k� PQ� XMZOQY QZ`� Q_`� PkRUZUQ� \M^� XwM^`UOXQ� .&� >X� _wMS U`� PQ� Xw: `M`� ^Q_\[Z%
_MNXQ� Pa� XMZOQY QZ`� [a� P waZQ� [^SMZU_M`U[Z� UZ`Q^S[abQY QY QZ`MXQ� UZ`Q^ZM`U[ZMXQ�
^Q_\[Z_MNXQ� Pa� XMZOQY QZ`� \[a^� Ma `MZ `� ] a wQXXQ� PkOXM^Q� MOOQ\`Q^� XQ_� P^[U`_� Q`�
[NXUSM`U[Z_� Pk^UbMZ`� PQ� XwMOO[^P� Q`� ] a waZQ�Y MV[^U`k� PQ_� : `M`_� ] a U� QZ� _[Z`�Y QYN^Q_�
_[UQZ`� h� XM� R[U_� \M^`UQ_� `M Z `� h� XwMOO[^P� ] a wMa� `^MU`k� Pa� */� VMZbUQ^� )1./&

>X� Q_`� MUZ_U� \[__UNXQ� PQ� Y Q_a^Q^� XM� Z M`a ^Q� Pa� O[Y \^[Y U_� UZ`Q^bQZa� QZ`^Q� XQ_�
`Tl_Q_� _[bUk`U]aQ_� Q`� [OOUPQZ`MXQ_� h� \^[\[_� P a � _`M`a`� PQ_� [^SMZU_M`U[Z_� UZ`Q^%
ZM`U[ZMXQ_&

*&� @Q_� :`M`_� O[Z`^MO`MZ`_� [Z`� aZQ� [NXUSM`U[Z� PQ� \^[OkPQ^� Ma� _MabQ`MSQ� PQ_�
k]aU\MSQ_� P wQZSUZ_� _\M`UMad� M``Q^^U__QZ`� _a^� XQa^� `Q^^U`[U^Q$� Q `� PQ� R[ a ^Z U^� XQa^_

)*� &8!� _a^� XM� \[_U`U[Z� NQXSQ$� '>5!� ,!+!0! � 6 '6 8 � ) ( - '8 * 'G F � 0/$)-� PkOQY N^Q� )1./$� \&� .&
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O[ZO[a^_� h� OQ``Q� RUZ� _wUX_� _[Z`� QZ� Y Q_a^Q� PQ� XQ� RMU^Q$� X[^_]awUX� _wMSU`� P waZ�
M``Q^^U__MSQ� [a� MY Q^^U__MSQ� PMZ_� a Z � XUQa� ZQ� ^QXQbMZ`� \M_� PQ� XM� Va^UPUO`U[Z� P waZ�
: `M `� [a� QZ� TMa`Q� Y Q^� !M^`&� *� Q`� +"&

@Q_� :`M`_� [Z`� h� M\\[^`Q^� t� `[a`Q_� XQ_� YQ_a^Q_� \[__UNXQ_� u� \[a^� M__a^Q^� XQ�
_MabQ`MSQ&

@ wMa`[^U`k� PQ� XMZOQY QZ`� \[a^^M� v � UX� _wMSU`� P waZQ� RMOaX`k� v � O[[\k^Q^� Mad�
^QOTQ^OTQ_� Q`� Ma� _MabQ`MSQ$� k`MZ`� QZ`QZPa� ]aQ� XQ_� [\k^M`U[Z_� Ma^[Z`� XUQa� _[a_�
XM� PU^QO`U[Z� Q`� XQ� O[Z`^oXQ� PQ� Xw: `M`� h� ]aU� UZO[YNQ� XQ� PQb[U^� PQ� Y QZQ^� XQ_� [\k^M%
`U[Z_$� Q`� OQ$� QZ� O[Z_aX`M`U[Z� k`^[U`Q� Q`� O[Z`UZaQ� MbQO� XQ_� Ma`[^U`k_� PQ� XMZOQYQZ`�

!M^`&� *"&

>X� `[YNQ� _[a_� XQ� _QZ_� ] a waZ� : `M `� _Q^MU`� NUQZ� QZ� \QUZQ� P wM\\[^`Q^� QRRUOMOQYQZ`�
_[Z� MUPQ� h� Xwk]aU\MSQ� P wa Z � QZSUZ� _\M`UMX� _MZ_� XQ� O[ZO[a^_� PQ� XwMa`[^U`k� PQ� XMZOQ%
Y QZ`� ]aU� _QaXQ� PU_\[_Q� PQ� XwQZ_QYNXQ� PQ_� P[ZZkQ_� `QOTZU]aQ_� UZPU_\QZ_MNXQ_$�
\M^`UOaXUl^Q_� h� XwQZSUZ� XMZOk&

+&� @Q_� :`M`_� O[Z`^MO`MZ`_� [Z`� Xw[NXUSM`U[Z� PQ� ^QY Q``^Q� Xwk]aU\MSQ� Mad� ^Q\^k%
_QZ`MZ`_� PQ� XwMa`[^U`k� PQ� XMZOQY QZ`&

8Q``Q� ^QYU_Q� P[U`� m`^Q� ^M\UPQ� Q`� _w[\k^Q^� PMZ_� XQ_� O[ZPU`U[Z_� b[aXaQ_� PQ�
_kOa^U`k � !M^`&� , "&� 6 � Z[`Q^� ]aQ� XQ� `^MU`k� PQ� )1./� UY\[_Q� XQ� ^Q`[a^� h� X w: `M`�
P wUY Y M`^UOaXM`U[Z� PQ� XwQZSUZ� _\M`UMX� !M^`&� J$� MX&� )"&

8Q``Q� Y mY Q� [NXUSM`U[Z� _wk`QZP� h� XM� ^Q_`U`a`U[Z� P wQZSUZ_� _\M`UMad� [a� P wkXkYQZ`_�
O[Z_`U`a`UR_� P wQZSUZ_� _\M`UMad� !M^`&� -$� MX&� +"&� H[a`QR[U_$� UX� RMaP^M� UOU� aZQ� PQY MZPQ�
PQ� XwMa`[^U`k� PQ� XMZOQY QZ`� Q`� Xw: `M`� ] a U� M� ^kOa\k^k� XQ� [a� XQ_� [NVQ`_� \Qa`� `QZU^�
OQad%OU� h� XM� PU_\[_U`U[Z� PQ� X wMa`[^U`k� PQ� XMZOQY QZ`$� _MZ_� ZkOQ__MU^QYQZ`� PQb[U^�
XQ_� XQa^� Qd\kPUQ^&� B[`[Z_� UZOUPQY Y QZ`� ] a wMaOaZQ� O[ZbQZ`U[Z� \M^`UOaXUl^Q� Z wQ_`�
QZO[^Q� bQZaQ� ^kSXQY QZ`Q^� XwUY Y M`^UOaXM`U[Z� PQ_� QZSUZ_� _\M`UMad&

@ w[NXUSM`U[Z� PQ� \^QZP^Q� PQ_� YQ_a^Q_� \[a^� ^kOa\k^Q^� aZ� [NVQ`� _\M`UMX� [a� XQ_�
kXkYQZ`_� O[Z_`U`a`UR_$� Pk^UbQ^M� P waZQ� PQY MZPQ� PQ� XwMa`[^U`k� PQ� XMZOQY QZ`� ]aU�
M\\[^`Q^M� _[Z� M__U_`MZOQ� h� OQ``Q� RUZ� !M^`&� -$� MX&� *"&

B [a_� `[aOT[Z_� UOU� v � ] a MZ `� h� XM� ^QYU_Q� PQ_� M_`^[ZMa`Q_� h� XwMa`[^U`k� PQ� XMZOQ%
Y QZ`� v � aZ� \[UZ`� PkXUOM`� ]aU$� Pl_� XQ_� \^QY UQ^_� kOTMZSQ_� PQ� baQ_$� MbMU`� [\\[_k�
XQ_� PkXkSM`U[Z_� _[bUk`U]aQ� Q`� MY k^UOMUZQ� 2� _wMSU`%UX� P waZQ� [NXUSM`U[Z� MN_[XaQ� Q`�
UZO[ZPU`U[ZZQXXQ� 5� @M� ^k\[Z_Q� P[U`� m`^Q� MRRU^Y M`UbQ&� @Q� `Qd`Q� Q_`� OXMU^� Q`� XQ_�
:`M`_%IZU_� _Q� _[Z`� RUZMXQY QZ`� ^MXXUk_� h� OQ``Q� [\`U]aQ&� AMU_� XM� ;^MZOQ� Q`� P wMa`^Q_�
:`M`_$� O[YYQ� X w6 a`^UOTQ� Q`� XQ� @UNMZ$� Z w[Z`� OQ__k� P wMRRU^Y Q^� ] a wQZ� OQ� ] a U� O[ZOQ^ZQ�
XQ_� M_`^[ZMa`Q_$� OQ``Q� [NXUSM`U[Z� ZQ� \[abMU`� \[^`Q^� \^kVaPUOQ� Mad� XkSU_XM`U[Z_�
ZM`U[ZMXQ_� bU_MZ`� QZ`^Q� Ma`^Q_� XQ� P^[U`� P wM_UXQ�)+&

,&� @ wMOO[^P� Y aX`UXM`k^MX� Q_`� [abQ^`� h� XM� _USZM`a^Q� PQ� `[a_� XQ_� :`M`_� !M^`&� /"&

>X� _wMSU`� UOU� P waZQ� OXMa_Q� _UY UXMU^Q� h� OQXXQ� P a � `^MU`k� PQ� )1./� Q`� ]aU� _aU`� XM
`Tl_Q� _[bUk`U]aQ&

)+� '>5!� , !+ !1! � 6 '6 8 &) ( - '8 * 'G F � 0/$� )-� PkOQY N^Q� )1./$� \&� -1$
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B [a_� ^QbQZ[Z_� UOU� _a^� XM� PkRUZU`U[Z� PQ� X wMa`[^U`k� PQ� XMZOQY QZ`� P [Z`� ]aQ_`U[Z�
h� XwM^`UOXQ� .� PQ� X wMOO[^P&� @ wM^`UOXQ� /� Z Q� \^kb[U`� PQ� _USZM`a^Q� Q`� PQ� ^M`URUOM`U[Z�
]aQ� P w:`M`_� Q`�Z[Z� P w[^SMZU_M`U[Z_� UZ`Q^ZM`U[ZMXQ_&� : Z� ^QbMZOTQ$� XwM^`UOXQ� .� \^kOU_Q�
XQ_� O[ZPU`U[Z_� h� ^QY \XU^� \[ a ^� ] a waZQ� [^SMZU_M`U[Z� UZ`Q^S[abQY QY QZ`MXQ� UZ`Q^%
ZM`U[ZMXQ� _[U`� O[Z_UPk^kQ� O[YYQ� t� Ma`[^U`k� PQ� XMZOQY QZ`� u&

: Z � O[ZOXa_U[Z$� aZQ� [^SMZU_M`U[Z� UZ`Q^ZM`U[ZMXQ� ZQ� \Qa`� m`^Q� \M^`UQ� O[Z`^MO%
`MZ`Q$� YMU_� _[a_� OQ^`MUZQ_� O[ZPU`U[Z_$� QXXQ� \Qa`� PU_\[_Q^� PQ_� P^[U`_� Q `� [NXUSM`U[Z_�
M``MOTk_� h� XM� ]aMXU`k� P wMa`[^U`k� PQ� XMZOQYQZ`&

-&� @ wMOO[^P� QZ`^Q� QZ� bUSaQa^� M\^l_� ^M`URUOM`U[Z� PQ� OUZ]� :`M`_� P[Z`� X wI&F&G&G&$�
XQ_� I&G&6&� Q`� XQ� F[eMaYQ%IZU� !M^`&� /$� MX&� + "&� >X� Q_`� ^kPUSk� PMZ_� XQ_� OUZ]� XMZSaQ_�
[RRUOUQXXQ_� PQ_� B M`U[Z_� IZUQ_$� OTMOaZ� PQ_� `Qd`Q_� RMU_MZ`� kSMXQY QZ`� R[U� !M^`&� )("&�
@ wM^`UOXQ� 0� \^kb[U`� XM� \^[OkPa^Q� P wMY QZPQY QZ`� Q`� X wM^`UOXQ� 1$� OQXXQ� MRRk^QZ`Q� Ma�
^Q`^MU`&

8&� 8 C B 8 @ I G >C B

@Q� \^[RQ__Qa^� 7UZ� 8 TQZS� M� MOTQbk� _[Z� Qd\[_k� \ M^� aZQ� R[^Y aXQ� ] a U� _eZ`Tk`U_Q�
\M^RMU`QY QZ`� XQ� _QZ`UY QZ`� ] a wM\\QXXQ� XwQdMYQZ� PQ� XwkXMN[^M`U[Z� PQ� OQ`� MOO[^P� 2�
t� = [ c �Z [ `� `[�Y MWQ� M� `^QM`e� u�),&

>X� M\\M^Mn`$� QZ� QRRQ`$� ]aQ� \Q^_[ZZQ� ZQ� \Qa`� PkRQZP^Q� Xwk`^MZSQ� \^[OkPa^Q�
]aU� M� k`k� _aUbUQ&� H[a`QR[U_$� ] a MZ `� Ma � R[ZP$� XM� _QaXQ� O[Z_`M`M`U[Z� P wa Z � MOO[^P�
QZ`^Q� S^MZPQ_� \aU__MZOQ_� \Q^Y Q``MZ`� PQ� \[a^_aUb^Q� XM� O[Z_`^aO`U[Z� Pa� P^[U`� PQ�
XwQ_\MOQ$� Q_`� QZ� _[U� ^kO[ZR[^`MZ`Q&� @ Q� Va^U_`Q� Z wQ_`� \M_� UZ_QZ_UNXQ� h� XwM\\M^U`U[Z�
P wa Z � Z[abQMa� P[OaY QZ`� ]aU� QZ^UOTU`� XQ� P^[U`� UZ`Q^ZM`U[ZMX� \[_U`UR$� ] a wQXXQ_�
] a wMUQZ`�k`k� XQ_� bUOU__U`aPQ_� PQ� _M� R[^Y M`U[Z&� Ga^�XQ� \XMZ�\[XU`U]aQ$� `[a`QR[U_$� XQ� RMU`�
Q_`� ]aQ� XQ_� \aU__MZOQ_� _\M`UMXQ_� [Z`� UY\[_k� aZQ� \^U[^U`k� h� a Z � `Qd`Q� ] a U� XQ_� UZ`k^Q_%
_MU`$� XMU__MZ`� QZ� _QO[ZP� \XMZ� XQ� \^[VQ`� PQ� O[ZbQZ`U[Z� QZ� Y M`Ul^Q� PQ� ^Q_\[Z_MNUXU`k�
]aU$� XaU$� ^Q`QZMU`� \M^`UOaXUl^QY QZ`� X wM``QZ`U[Z� PQ_� : `M`_� ZQ� _Q� XUb^MZ`� \M_� Mad�
MO`UbU`k_� _\M`UMXQ_&� @ M� O[Z_k]aQZOQ� Q_`� UY Y kPUM`Q� 2� OQ_� :`M`_� ZQ� Y MZURQ_`QZ`�
MaOaZQ� UZ`QZ`U[Z� PQ� ^M`URUQ^�XwMOO[^P� P a � **� Mb^UX� )1.0$� QZ`QZPMZ`�XUQ^�_M� ^M`URUOM`U[Z�
h� XM� O[ZOXa_U[Z� \^kMXMNXQ� P wa Z � MOO[^P� _M`U_RMU_MZ`� _a^� XQ� \^[NXlYQ� PQ� XM� ^Q_\[Z%
_MNUXU`k� UZ`Q^ZM`U[ZMXQ� PQ_� :`M`_� _Q� XUb^MZ`� h� PQ_� MO`UbU`k_� _\M`UMXQ_&

@ wM^`UOXQ� J >>� P a � `^MU`k� PQ� )1./� QZ� M� k`MNXU� XQ� \^UZOU\Q$� OQ^`Q_&� @ M� YU_Q� Ma�
\[UZ `� PQ_� Y[PMXU`k_� P wM\\XUOM`U[Z� Pa � \^UZOU\Q� Q`� QZ`^Q� Ma`^Q_� XM� Pk`Q^Y UZM`U[Z�
P wkbQZ`aQXXQ_� XUYU`Q_� h� OQ``Q� ^Q_\[Z_MNUXU`k$� _[aXlbQZ`� PQ_� ]aQ_`U[Z_� O[Y\XQdQ_�
]aU� [Z`� k`k� X[ZSaQY QZ`� PkNM``aQ_� \ M^� XQ� G[a_%O[YU`k� Va^UPU]aQ&� @ wMbQZU^� Z[a_�
M\\^QZP^M� _U� XQ_� PQad� S^MZPQ_� \aU__MZOQ_� _\M`UMXQ_� MOOQ\`Q^[Z`� PMZ_� OQ� P[YMUZQ�
P wMN[a`U^� PMZ_� XM� ^QOTQ^OTQ� PQ_� _[Xa`U[Z_� MbQO� aZQ� Ti`Q� ]aU$� Y mY Q� Y[Pk^kQ$

),� 7 UZ� 8 T Q Z S $� >?!� 5:B! � \&� *(0&
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M\\[^`Q^MU`� ]aQX]aQ� M\MU_QY QZ`� Mad� U^^U`M`U[Z_$� R[^`� bUbQ_� QZO[^Q$� OMa_kQ_� \M^�
XQ_� O[ZPU`U[Z_� PMZ_� XQ_]aQXXQ_� XwMOO[^P� P a � **� Mb^UX� )1.0� M� ba� XQ� V[a^&

1� VMZbUQ^� )1/(&
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+>B3=B� X wUY \[^`MZOQ� O[Z_UPk^MNXQ� Pa� H ^MU`k� _a^� XQ_� \^UZOU\Q_� ^kSU__MZ`� XQ_� MO`UbU`k_� PQ_�
: `M`_� QZ� Y M`Ul^Q� P wQd\X[^M`U[Z� Q`� P wa`UXU_M`U[Z� PQ� XwQ_\MOQ� Qd`^M%M`Y [_\Tk^U]aQ$� e� O[Y\^U_� XM�
@ aZQ� Q`� XQ_� Ma`^Q_� O[^\_� OkXQ_`Q_$� ]a U� \^kb[U`� ]aQ� `[ a `Q� XwM__U_`MZOQ� \[__UNXQ� _Q^M� \^m`kQ� Mad�
M_`^[ZMa`Q_� QZ� OM_� P wMOOUPQZ`$� PQ� Pk`^Q__Q� [a� P wM``Q^^U__MSQ� R[^Ok$� ]aQ� XQ� ^Q`[a^� PQ_� M_`^[ZMa`Q_�
_Q^M� QRRQO`ak� \^[Y \`QY QZ`� Q`� QZ� `[a`Q� _kOa^U`k$� Q`� ] a Q� XQ_� [NVQ`_� XMZOk_� PMZ_� XwQ_\MOQ� Qd `^M%
M`Y [_\Tk^U]aQ� _Q^[Z`� ^Q_`U`ak_$

'IA:@7CA7A� PQ� PkbQX[\\Q^� Q`� PQ� Y M`k^UMXU_Q^� PMbMZ`MSQ� QZO[^Q� OQ_� [NXUSM`U[Z_&

/>C5:7CA7A� PQ� RMb[^U_Q^� XM� O[[\k^M`U[Z� UZ`Q^ZM`U[ZMXQ� QZ � Y M`Ul^Q� P wQd\X[^M`U[Z� Q `� P wa`UXU_M`U[Z�
\MOURU]aQ_� PQ� X wQ_\MOQ� Qd`^M%M`Y [_\Tk^U]aQ$

%=:< I7A� \M^� PQ_� _QZ`UY QZ`_� P wTaY MZU`k$

/>=B� 5>=D7=C7A� PQ� OQ� ]a U� _aU`� 2

6^`UOXQ� \^QY UQ^&� v � 8 TM]aQ� D M^`UQ� O[Z`^MO`MZ`Q� ] a U� M\\^QZP� [a� O[Z_`M`Q� ]aQ� X wk]aU\MSQ�
P wa Z � QZSUZ� _\M`UMX� M� k`k� bUO`UY Q� P wa Z � MOOUPQZ`$� [a� _Q� `^[abQ� QZ� Pk`^Q__Q$� [a� M� RM U`� a Z �
M``Q^^U__MSQ� R[^Ok� [a� UZb[X[Z`MU^Q� _a^� a Z � `Q^^U`[U^Q� ^QXQbMZ`� PQ� _M� Va^UPUO`U[Z� [a� a Z � MYQ^^U__MSQ�
R[^Ok� QZ� TMa`Q� Y Q^$� [a� M� M``Q^^U� QZ� `[ a `� Ma`^Q� XUQa� ] a U� ZQ� ^QXlbQ� \M_� PQ� XM� Va^UPUO`U[Z� P wa Z
:`M`$

3�� : Z � UZR[^Y Q^M� UY Y kPUM`QY QZ`� XwMa`[^U`k� PQ� XMZOQY QZ`� [a$� _U� QXXQ� ZQ� \Qa`� X wUPQZ`URUQ^� Q`�
O[Y Y aZU]aQ^� UY Y kPUM`QY QZ`� MbQO� QXXQ$� PURRa_Q^M� UY Y kPUM`QY QZ`� OQ``Q� UZR[^Y M`U[Z� \M^� `[a_�
XQ_� Y [eQZ_� PQ� O[Y Y aZUOM`U[Z� M\\^[\^Uk_� P [ Z `� QXXQ� PU_\[_Q3

4�� : Z � UZR[^Y Q^M� UY Y kPUM`QY QZ`� XQ� GQO^k`MU^Q� SkZk^MX� PQ� X wC ^SMZU_M`U[Z� PQ_� B M`U[Z_� IZUQ_�
h� ]a U� UX� M\\M^`UQZP^M� PQ� PURRa_Q^� OQ``Q� UZR[^Y M`U[Z� _MZ_� PkXMU� \ M^� `[a_� XQ_� Y [eQZ_� PQ&�
O[Y Y aZUOM`U[Z� M\\^[\^Uk_� P [ Z `� UX� PU_\[_Q&

6 ^`&� *&� v � 9 MZ_� XQ� OM_� [p$� \ M ^� _aU`Q� P wa Z � MOOUPQZ`$� PQ� Pk`^Q__Q� [a� P wa Z � M``Q^^U__MSQ� R[^Ok�
[a� UZb[X[Z`MU^Q$� X wk]aU\MSQ� P wa Z � QZ S UZ � _\MOUMX� M ``Q ^^U`� _a^� a Z � `Q^^U`[U^Q� ^QXQbMZ`� PQ� XM� Va^UPUO`U[Z�
P waZQ� DM^`UQ� O[Z`^MO`MZ`Q$� OQ``Q� PQ^ZUl^Q� \ ^QZ P ^M� UY Y kPUM`QY QZ`� `[a`Q_� XQ_� YQ_a^Q_� \[__UNXQ_�
\[ a ^� M__a^Q^� _[Z� _MabQ`MSQ� Q`� XaU� M\\[^`Q^� `[a`Q� X wMUPQ� ZkOQ__MU^Q&� :XXQ� UZR[^Y Q^M� X wMa`[^U`k�
PQ� XMZOQY QZ`� MUZ_U� ]aQ� XQ� GQO^k`MU^Q� SkZk^MX� PQ� X wC ^SMZU_M`U[Z� PQ_� B M`U[Z_� IZUQ_� PQ_� YQ_a^Q_�
] a wQXXQ� \ ^QZ P � Q`� PQ_� ?@>9@JA� ^kMXU_k_&� GU� X wMUPQ� PQ� X wMa `[ ^U`k� PQ� XMZOQY QZ`� \ Q a `� RMOUXU`Q^� a Z �
\^[ Y \ `� _MabQ`MSQ� [a� O[Z`^UNaQ^� _QZ_UNXQY QZ`� h� X wQRRUOMOU`k� PQ_� [\k^M`U[Z_� PQ� ^QOTQ^OTQ� Q`� PQ�
_MabQ`MSQ$� X wMa`[^U`k� PQ� XMZOQY QZ`� O[[\k^Q^M� MbQO� XM� D M^`UQ� O[Z`^MO`MZ`Q� MRUZ� ]aQ� OQ_� [\k^M`U[Z_�
PQ� ^QOTQ^OTQ� Q`� PQ� _MabQ`MSQ� _[UQZ`� Y QZkQ_� MbQO� QRRUOMOU`k&� 8Q_� [\k^M`U[Z_� Ma^[Z`� XUQa� _[a_� XM

#� H Qd`Q� Pa� `^MU`k� \aNXUk� \ M^� XM� .7DC7� 8@3=H3:A7� 67� 6@>:B� 3I@:7= � )$"# � Z r� ,$� \\&� ,*1%,+*&
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PU^QO`U[Z� Q`� XQ� O[Z`^oXQ� PQ� XM� D M^`UQ� O[Z`^MO`MZ`Q$� ]a U� MSU^M� QZ� O[Z_aX`M`U[Z� k`^[U`Q� Q `� O[Z`UZaQ�
MbQO� XwMa`[^U`k� PQ� XMZOQY QZ`&

6 ^`&� +&� v � GU� Xw[ Z � M\\^QZP� [a� _U� X w[Z� O[Z_`M`Q� ]aQ� X wk]aU\MSQ� P wa Z � QZSUZ� _\M`UMX� M� MY Q^^U�
QZ� T Ma `Q� Y Q^� [a� M� M``Q^^U� QZ� `[ a `� Ma`^Q� XUQa� ] a U� ZQ� ^QXlbQ� \M_� PQ� XM� Va^UPUO`U[Z� P wa Z � : `M`$�
XQ_� DM^`UQ_� O[Z`^MO`MZ`Q_� ] a U� _[Z`� QZ� Y Q_a^Q� PQ� XQ� RMU^Q� R[ a ^Z U^[ Z `� XQa^� O[ZO[a^_$� _U� O wQ_`�
ZkOQ__MU^Q$� \[a^� XQ_� [\k^M`U[Z_� PQ� ^QOTQ^OTQ� Q`� PQ� _MabQ`MSQ� PQ� OQ`� k]aU\MSQ� MRUZ� P wM__a^Q^�
_[Z� \ ^[Y \`� _MabQ`MSQ&� :XXQ_� UZR[^Y Q^[Z`� X wMa`[^U`k� PQ� XMZOQY QZ`� Q`� XQ� GQO^k`MU^Q� SkZk^MX� PQ�
XwC ^SMZU_M`U[Z� PQ_� B M`U[Z_� IZUQ_� PQ_� Y Q_a^Q_� ] a wQXXQ_� \ ^Q Z Z Q Z `� Q`� PQ_� \^[S^l_� ^kMXU_k_&

6^`&� ,&� v � 9 MZ_� XQ� OM_� [p$� \ M ^� _aU`Q� P wa Z � MOOUPQZ`$� PQ� Pk`^Q__Q� [a� P wa Z � M``Q^^U__MSQ� [a�
P wa Z � MY Q^^U__MSQ� R[^Ok� [a� UZb[X[Z`MU^Q$� X wk]aU\MSQ� P wa Z � QZSUZ� _\M`UMX� M``Q^^U`� _a^� a Z � `Q^^U`[U^Q�
^QXQbMZ`� PQ� XM� Va^UPUO`U[Z� P waZQ� DM^`UQ� O[Z`^MO`MZ`Q� [a� M� k`k� `^[abk� QZ � TMa`Q� Y Q^� [a� QZ�
`[a`� Ma`^Q� XUQa� ]a U� ZQ� ^QXlbQ� \M_� PQ� XM� Va^UPUO`U[Z� P wa Z � : `M`$� UX� _Q^M� ^QY U_� ^M\ UP QY QZ `� Q`�
PMZ_� XQ_� O[ZPU`U[Z_� b[aXaQ_� PQ� _kOa^U`k� Mad� ^Q\^k_QZ`MZ`_� PQ� X wMa`[^U`k� PQ� XMZOQY QZ`&

6 ^`&� -&� v � )&� 8 TM]aQ� DM^`UQ� O[Z`^MO`MZ`Q� ]aU� M\\^QZP� [a� O[Z_`M`Q� ] a wa Z � [NVQ`� _\M`UMX�
[a� PQ_� kXkYQZ`_� O[Z_`U`a`UR_� P a P U`� [NVQ`� _[Z`� ^Q`[Y Nk_� _a^� XM� H Q ^^Q� PMZ_� aZ� `Q^^U`[U^Q� ^QXQbMZ`�
PQ� _M� Va^UPUO`U[Z$� [a� QZ� TMa`Q� Y Q^$� [a� QZ� `[ a `� Ma`^Q� XUQa� ] a U� ZQ� ^QXlbQ� \M_� PQ� XM� Va^UPUO`U[Z�
P wa Z � : `M `� QZ� UZR[^Y Q^M� XwMa`[^U`k� PQ� XMZOQY QZ`� Q`� XQ� GQO^k`MU^Q� SkZk^MX� PQ� XwC ^SMZU_M`U[Z� PQ_�
B M`U[Z_� IZUQ_&

*&� 8TM]aQ� DM^`UQ� O[Z`^MO`MZ`Q� ] a U� QdQ^OQ� _M� Va^UPUO`U[Z� _a^� XQ� `Q^^U`[U^Q� _a^� XQ]aQX� M� k`k�
PkO[abQ^`� a Z � [NVQ`� _\M`UMX� [a� PQ_� kXkY QZ`_� O[Z_`U`a`UR_� P a P U`� [NVQ`� \^QZP^M$� _a^� XM� PQY MZPQ�
PQ� XwMa`[^U`k� PQ� XMZOQY QZ`� Q`� MbQO� X wM__U_`MZOQ� PQ� OQ``Q� Ma`[^U`k$� _U� QXXQ� Q_`� PQY MZPkQ$� XQ_�
Y Q_a^Q_� ] a wQXXQ� VaSQ^M� \[__UNXQ_� \ [a^� ^kOa\k^Q^� X w[NVQ`� [a� _Q_� kXkYQZ`_� O[Z_`U`a`UR_&

+&� Ga^� XM� PQY MZPQ� PQ� X wMa`[^U`k� PQ� XMZOQY QZ`$� XQ_� [NVQ`_� XMZOk_� PMZ_� XwQ_\MOQ� Qd `^M%
M`Y [_\Tk^U]aQ� [a� XQ_� kXkYQZ`_� O[Z_`U`a`UR_� PQ_PU`_� [NVQ`_� `^[abk_� Ma%PQXh� PQ_� XUYU`Q_� `Q^^U`[^UMXQ_�
PQ� X wMa`[^U`k� PQ� XMZOQY QZ`� _Q^[Z`� ^QY U_� Mad� ^Q\^k_QZ`MZ`_� PQ� X wMa`[^U`k� PQ� XMZOQY QZ`� [a� `QZa_�
h� XQa^� PU_\[_U`U[Z$� XMPU`Q� Ma`[^U`k� PQbMZ`� R[a^ZU^$� _a^� PQY MZPQ$� PQ_� P[ZZkQ_� P wUPQZ`URUOM`U[Z�
MbMZ`� ]aQ� OQ_� [NVQ`_� ZQ� Xa U� _[UQZ`� ^Q_`U`ak_&

,&� B [Z[N_`MZ`� XQ_� PU_\[_U`U[Z_� PQ_� \M^MS^M\TQ_� *� Q`� +� P a � \^k_QZ`� M^`UOXQ$� `[a`Q� DM^`UQ�
O[Z`^MO`MZ`Q� ] a U� M� PQ_� ^MU_[Z_� PQ� O^[U^Q� ] a wa Z � [NVQ`� _\M`UMX� [a� PQ_� kXkYQZ`_� O[Z_`U`a`UR_�
P a P U`� [NVQ`� ]a U� [ Z `� k`k� PkO[abQ^`_� _a^� a Z � `Q^^U`[U^Q� ^QXQbMZ`� PQ� _M� Va^UPUO`U[Z� [a� ] a wQXXQ� M�
^kOa\k^k_� QZ� `[a`� Ma`^Q� XUQa� _[Z`$� \ M^� XQa^� ZM`a^Q$� PMZSQ^Qad� [a� PkXk`l^Q_$� \ Qa `� QZ � UZR[^Y Q^�
X wMa`[^U`k� PQ� XMZOQY QZ`$� ] a U� \^QZP^M� UY Y kPUM`QY QZ`� PQ_� Y Q_a^Q_� QRRUOMOQ_$� _[a_� XM� PU^QO`U[Z�
Q`� XQ� O[Z`^oXQ� PQ� XMPU`Q� D M^`UQ� O[Z`^MO`MZ`Q$� \ [ a ^� kXUY UZQ^� `[ a `� PMZSQ^� \[__UNXQ� PQ� \^kVaPUOQ&

-&� @Q_� Pk\QZ_Q_� QZSMSkQ_� \[a^� ^QY \XU^� XQ_� [NXUSM`U[Z_� O[ZOQ^ZMZ`� XM� ^kOa\k^M`U[Z� Q`� XM�
^Q_`U`a`U[Z� P wa Z � [NVQ`� _\M`UMX� [a� P wkXkY QZ`_� O[Z_`U`a`UR_� P a P U`� [NVQ`� O[ZR[^Y kY QZ`� Mad�
PU_\[_U`U[Z_� PQ_� \M^MS^M\TQ_� *� Q`� +� P a � \ ^k_QZ`� M^`UOXQ� _Q^[Z`� h� XM� OTM^SQ� PQ� XwMa`[^U`k� PQ�
XMZOQY QZ`&

6 ^`&� .&� v � 6 ad� RUZ_� Pa� \^k_QZ`� 6OO[^P$� X wQd\^Q__U[Z� t� Ma`[^U`k� PQ� XMZOQY QZ`� u� bU_Q� X w: `M `�
^Q_\[Z_MNXQ� Pa� XMZOQY QZ`$� [a$� _U� a Z Q � [^SMZU_M`U[Z� UZ`Q^S[abQY QY QZ`MXQ� UZ`Q^ZM`U[ZMXQ� Q_`�
^Q_\[Z_MNXQ� Pa� XMZOQY QZ`$� XMPU`Q� [^SMZU_M`U[Z$� \[a^ba� ] a wQXXQ� PkOXM^Q� MOOQ\`Q^� XQ_� P^[U`_� Q`�
[NXUSM`U[Z_� \^kba_� PMZ_� XQ� \^k_QZ`� 6OO[^P� Q `� ] a wa Z Q � Y MV[^U`k� PQ_� :`M`_� Y QY N^Q_� PQ� OQ``Q�
[^SMZU_M`U[Z� _[UQZ`� DM^`UQ_� O[Z`^MO`MZ`Q_� Ma� \^k_QZ`� 6OO[^P� Q`� Ma� H ^MU`k� _a^� XQ_� \^UZOU\Q_�
^kSU__MZ`� XQ_� MO`UbU`k_� PQ_� :`M`_� QZ� Y M`Ul^Q� P wQd\X[^M`U[Z� Q`� P wa`UXU_M`U[Z� PQ� X wQ_\MOQ� Qd`^M%
M`Y [_\Tk^U]aQ$� e� O[Y\^U_� XM� @ aZQ� Q`� XQ_� Ma`^Q_� O[^\_� OkXQ_`Q_&

6 ^`&� /&� v � )&� @Q� \^k_QZ`� 6OO[^P� Q_`� [abQ^`� h� XM� _USZM`a^Q� PQ� `[a_� XQ_� :`M`_&� H [ a `� : `M `�
]a U� Z wMa^M� \M_� _USZk� XQ� \^k_QZ`� 6OO[^P� MbMZ`� _[Z� QZ`^kQ� QZ� bUSaQa^� O[ZR[^Y kY QZ`� Ma� \ M ^M %
S^M\TQ� +� Pa� \^k_QZ`� M^`UOXQ� \[a^^M� e� MPTk^Q^� h� `[a`� Y [Y QZ`&

*&� @ Q� \^k_QZ`� 6OO[^P� _Q^M� _[aYU_� h� XM� ^M`URUOM`U[Z� PQ_� : `M`_� _USZM`MU^Q_&� @Q_� UZ_`^aY QZ`_�
PQ� ^M`URUOM`U[Z� Q`� XQ_� UZ_`^aY QZ`_� P wMPTk_U[Z� _Q^[Z`� Pk\[_k_� Ma\^l_� PQ_� S[abQ^ZQY QZ`_� PQ_
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:`M`_%IZU_� P w6 Y k^U]aQ$� P a � F[eMaY Q%I ZU� PQ� < ^MZPQ%7 ^Q`MSZQ� Q`� P w>^XMZPQ� Pa� B [^P� Q`� PQ�
X wI ZU[Z� PQ_� Fk\aNXU]aQ_� _[OUMXU_`Q_� _[bUk`U]aQ_$� ] a U� _[Z`� Pk_USZk_� O[Y Y Q� k`MZ`� XQ_� S[abQ^%
ZQY QZ`_� Pk\[_U`MU^Q_&

+&� @Q� \^k_QZ`� 6OO[^P� QZ`^Q^M� QZ� bUSaQa^� X[^_]aQ� OUZ]� S[abQ^ZQY QZ`_$� e� O[Y\^U_� OQad�
]a U� _[Z`� Pk_USZk_� O[YYQ� k`MZ`� XQ_� S[abQ^ZQY QZ`_� Pk\[_U`MU^Q_� Mad� `Q^YQ_� Pa� \^k_QZ`� 6OO[^P$�
Ma ^[ Z `� Pk\[_k� XQa^_� UZ_`^aY QZ`_� PQ� ^M`URUOM`U[Z&

,&� D [a^� XQ_� :`M`_� P [Z`� XQ_� UZ_`^aY QZ`_� PQ� ^M`URUOM`U[Z� [a� P wMPTk_U[Z� _Q^[Z`� Pk\[_k_� M\^l_�
XwQZ`^kQ� QZ� bUSaQa^� Pa� \^k_QZ`� 6 OO[^P$� OQXaU%OU� \ ^QZ P ^M� QRRQ`� h� XM� PM`Q� P a � Pk\o`� PQ� XQa^_�
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