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e^\S]gNQNQRZ\ R�\SrgR �a�7H�] � z Y R�t�e h{h NQPSegN�NVPSR � ec8 � R )�]aUW[�NQPSR�7 h egt��&ea[K\ � PKU{NVR h R�ec`aRZT�U{[�NVPSR�N Y R�R � U{T�798
TQNVe Y NQUW[Sr&egN�e � PSUWNVR h R�eobQzmNVPSR�[ � e h �yUW[Sr�t h ]9t�� � UWTVR�e Y ]aiS[S\�NVPSR�N Y R�R�ea[K\ X eaU Y UW[Sr^UWN � UWNQP�e&7 h egt�� h R�ecbV�
��PSR Y R�bq] Y Rcz�Ulb � R�TVNQeg[S\feaN�e � PSUWNQR h R�ecb eg[S\ � e h ��e Y ]aiK[S\CUWN�t�]giS[9NQR Y t h ]yt�� � UWTQRcz � R k [S\ NQPSR^UW[ k [KU{NVR
bqegt�Rcz�NQPSR�R�\SraR �^ea[S\�NQPKR k [SUWNQR bqeat�RozGegT�TVR�R�[ U{[�"�UWrai Y R *9�4� � ��PKR Y R�bj] Y RozGUlb � R � e h �&]c`aR Y NQPKR�R�\SrgR � �
b Y ] n NQPSR +,�?ra]g[^NQ] � e Y \KT�NQPSR�N Y R�Rcz � R�t Y ]aTQT�UWN�UW[^NVPSR�t�]giS[9NQR Y t h ]9t � � UWTQR�\SU Y R�t�NQUW]g[ � U{NVP Y R�T X RZt�N�NV]�NQPSR
� PSUWNQR h R�eobQ� ��PSUWT n R�ea[KT=NVPSeaNZzyUW[�NQPSR�\KiSe h ]ob
NQPSR�tZ]a[STVNQR hWh eaNVU{]g[�zaeobqNQR Y Y R n ]c`yUW[Sr�NQPSR h R�ec`gR�T�eg[S\&)�]aUW[SUW[Sr
NQPKR�U{[K[SR Y `aR Y NQUWt�R�TZz � R�e Y R � e h �9U{[Kr�]a[^NVPSR�R�\SrgR � � t�]aiK[yNVR Y t h ]9t�� � UWTQR � UWNVP Y R�T X R�tZN�NQ]�NQPSR�7 h eat���`gR Y NVR��
ea\ )�eat�RZ[yN�NV] NVPSeaN � PSUWNVR h R�eobQ� ��PSUWT n R�eg[ST�NVPSeaNZz
UW[ NQPSR^tZ]a[STVNQR hWh eaNVU{]g[�z�NQPSR�R�\SrgR �^UWT�\KU Y R�t�NVR�\fUW[ NQPSR
t�]giS[9NQR Y t h ]yt�� � UWTQR�\KU Y R�t�NVU{]g[ � U{NVP Y R�T X R�tZN�NV]�NVPSR�7 h egt ��bjeat�R�NQ] � PKU{t�PAU{N�7 R h ]a[KraT�� ��PKU{T�UWT"NQPSR � ec8 � R
PSec`gR�\SR k [KR�\fNQPSR�] Y UWR�[9NQeaNVUW]a[ UW[ ���z � PSUWt�P n R�eg[ST�NVPSR�] Y UWR�[9NQegNQUW]a[ ]cb NVPSR�RZ\SraR�T�U{[ �

�
Y R�T X R�tZNQT�NQPSegN

]cb ���zSNQP9iST XSY ]c`9UW[Sr�NQPSegN�� Y ] X R Y N?8 ��UWT�TVeaNQUWT k R�\��
H�] � z"[S]aNVU{tZR&NQPKeaN^NQPKU{T�R�\SrgR � ��t�iSNVT^NQPSR�N Y R�R � UW[9NQ] N � ] N Y R�R�T � w&ea[K\ � b XKh eg[9NQR�\ U{[ e 7 h eat��

h R�ecb�ea[K\fe � PSUWNQR h R�eobQz Y R�T X R�t�NVUW`aR h 8gz eaT�U{[ "�UWrai Y R *9�+J � �9UW[St�RANQPSR XSY ] X R Y N?8f]ob�7mRZU{[Kr +,�.-'i h R Y U{eg[fUWT
h ]9t�e h zm[Ke n R h 8^UWN�UWT�TVeaNVU{T k R�\ ]g[ R�`gR Y 8 `gR Y NVR�� z�NQPSR�[ � w UWT +,�.-'i h R Y UWea[ Ulb�ea[S\ ]a[ h 8&Ulb�NQPKU{T XKY ] X R Y N?8 UWT
TQegNQUWT k R�\�eaN"NQPSR � PSUWNQR�`aR Y NQR��Aea\�)�eat�R�[9N"NQ]�UWNQT"[SR � 7 h egt � Y ]9]aN�� ��PKR XSY ] X R Y N?8ANQPSegN � R � eg[yN NQ]�TQeaNVUWT?bq8
UWT�NVPSeaN�]cb�NQPSR,+[*"[SR�UWrgPy7 ]ai Y T�]ob NQPKU{T�`gR Y NVR�� z
R��9eatZN h 89* , ��e Y R�7 h egt�� UW[S[KR Y `gR Y NVU{tZR�T�]cb�UW[S[SR Y \SR�r Y R�R
�c� ��PSR Y R�bq] Y Rcz
Ulb NQPKR�UW[S[SR Y 7 h eat��A`aR Y NQR�� UW[ ��PSegT�UW[S[SR Y \SRZr Y RZR | zGNVPSR�[ � w�U{T +,�.-'i h R Y U{eg[ ea[K\ UWN�PSegT
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"�UWrai Y R$*9�4�/' ��PSR�u"]c`aR Y UW[Sr "S] Y R�TVN�]cb'e^t�]a[KTQNQR h{h egNQUW]a[

+ n ] Y R�7 h eat�� h R�ec`gR�T�NVPSea[ � PSUWNQR h R�ec`gR�T�� � b UWN�PSegT�UW[S[SR Y \SR�r Y R�R/�ozmNQPKR�[ NQPKR � PKU{NVR�UW[S[SR Y `gR Y NVR���[S] �
PSegT�* , |�[SR�UWrgPy7 ]ai Y T�]ob
U{[K[SR Y \SR�r Y R�R5��ea[K\^\SR�r Y R�R�+[* z � PKU{t�P n R�eg[ST'NQPSR�N Y RZR � w PKeaT�|*+ n ] Y R"7 h eat��

h R�ec`aRZT NVPSea[ � PSUWNQR h R�ec`aRZT�� � [&TVi n&n e Y 8az � w PSegT�C
+ n ] Y R�7 h eat�� h RZec`aR�T"NQPSeg[ � PSUWNQR h RZec`aR�TZz � PSR Y R�C UWT
��] Y |9�

H�] ��h R�N 	^7 R�e�`gR Y NVR�� � dfR�TQPKe hWhSXSY ]c`aR�NVPSeaN � Y ] X R Y NQUWR�T�|9z5*9zaeg[S\ K�e Y R�TQeaNVUWT k R�\A798�UW[S\SiKt�NQUW]a[^]g[
NQPKR Y eg[ ��]ob 	 � � R�N

�
: 	 < n:s �)H�]aNVR=NVPSeaN�Ulb sBn }9z NVPSR�[ 	 7mR h ]g[SraT�NQ]�NQPKR Y ]9]aN�+ � rg]a[�ea[K\�NQPSR XSY ] X R Y NQUWR�T

e Y R TVeaNVU{T k R�\^N Y UW`9U{e hWh 8g� � b s o �oz6NVPSR�[^egTQTQi n R�NVPSR XKY ] X R Y NQUWR�T�e Y R�TQegNQUWT k R�\�bj] Y RZ`aR Y 8�`gR Y NVR���]ob Y eg[ � h R�TQT
NQPKea[^] Y R�p9iSe h NQ] s , �o�=�9UW[St�R 	�PSeaT Y ea[ � s z9NQPSRZ[&UWNQT�\KU{TVNQeg[St�R�b Y ] n NQPSR +,�?ra]g[^U{T s z9ea[K\^eaT�NVPSR�R�\KraR�T
e Y R�\SU Y RZt�NQR�\ eaT�UW[ANQPSR�tZ]a[STVNQR hWh eaNVU{]g[�zmNVPSR�[ UWNVT h eg7mR h
n iSTVN 7 R�eaN h R�egTQN s z TQec8 s"> O � U{NVP O o }9� H�] �
� R�TQPSe h{hKXSY ]c`gR�NQPSegN"u � 8;: 	 < ,

�
: 	 <B: n ]y\�+[<�� � R�N��"7 R�NVPSR�t�]g[Sr Y iSR�[St�R n ]y\Ki h ] + ]ob 8;: 	 < ,

�
: 	(<�eg[S\
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"�UWrai Y R * �+J/' ��PSR�R�\SrgR�T XSh UWNQT�NVPSR�N Y R�R�UW[&N � ]
eaTVTQi n Rczcbq] Y e�tZ]a[9N Y ea\SUWt�NVU{]g[�z9NQPSegN+� UWT�[S]gN=tZ]a[Sr Y iSR�[9N�NV] u n ]y\Ki h ] n �=�9UW[StZR 	�PSeaT Y ea[ � s zyNVPSR�[^NVPSR Y R
UWT e^`gR Y NVR�����tZ]a[S[SRZt�NQR�\ NQ] 	 � UWNQP Y eg[ � s , ��ea[S\ h ea7 R h 8;: 	 < , �czSea[K\&798^NQPSR�U{[K\SiSt�NVU{]g[&P98 X ]gNQPSRZTQUWT�z
UWN n iSTVN�7 R h ]a[SrANQ]ANQPSR�N Y R�R^]cb h eg7mR h 8;: 	 < , � , : s�, �5< n 8;: 	 < , � , :

�
: 	(< , �H< n 8;: 	(< ,

�
: 	(< n �6�

"Ki Y NVPSR YQn ] Y Rcz �
: �g< n s , ��TV]�� PSeaT�PSR�UWraP9N s , ��UW[ NVPSR�N Y R�R �

�
� ��PKR Y R�bj] Y Roz
TQUW[St�R 	�eg[S\ �^7 R h ]a[Kr

NQ]^\KU4��R Y R�[9N�N Y R�R�TZzGNVPSR�[�NQPKR�R�\SrgR � � \S]9R�TV[ � N�7mR h ]g[Sr^NQ]BV � �
H�] � z9eaT"UWN t�eg[&7 R�TVR�R�[�UW[/"
UWrgi Y R9*9� � } zaR�`aR Y 8&RZ\SraR�U{[^NVPSR X eaNVP�b Y ] n�) NV]�NVPSR Y ]y]gN ]ob
NQPSR�N Y R�R �

�

UWT NVPSR�\KiSe h ]cb'TQ] n R�R�\SrgR�NQPKeaN"t�]a[S[KR�t�NQT�e�7 h eat�� h R�eob
U{[ � w � UWNQP^e � PSUWNQR h R�eob
UW[ � b.zSTQ]�TQUW[St�R�NVPSR Y ea[ �

]cb ) U{T s z�NQPSRZ[CNVPSR Y R n iSTVN�7mR s ]cb�NVPSR�TQR X eaU Y T�]cb h R�ec`aR�TZ� � U n U h e Y U h 8 : 7KiSN�[S]aN�U{[�NVPSR k rai Y R�bq] Y NQPSR
TQe �aR�]cb
TVU n&XSh UWt�UWN?8l<�zaTVU{[Kt�R�NQPSR Y eg[ �&]ob�	AU{T s�> O^NQPSRZ[ NVPSR Y R n iSTQN 7mR s�> O � PSUWNQR h R�ec`aRZT Ulb � w X eaU Y R�\
i X � U{NVP&7 h egt � h R�ec`gR�T"U{[ � w ��H�] � z9t�]g[STQUW\SR Y NVPSR�+ iS[ X egU Y R�\A7 h eat�� h R�ec`aR�T"UW[ � zSeg[S\ h R�N �

]cb'NQPSR n 7mR
UW[ � w.zmTV]

�
)#+�� ��PSR�[ [S]aNVR�NQPSegN�NQPSR�\SU �GR Y R�[St�R^7 R�N � R�R�[ NVPSR�[yi n 7mR Y ]cb�7 h egt �Aea[S\ � PSUWNVR h R�ec`aR�T�]cb

� w�UWT%: s�, �H< > � >
�
, : s"> Ol< n C + � PSUWt�P n R�eg[ST �

n O > C
+ ea[K\ eaT�C!tZea[ ]g[ h 8&7 R ��] Y |9z � R
PSec`gR"C n ��ea[S\

�
n +�� ��PSR Y R�bq] Y R � b�PSeaT�[S]AiS[ X egU Y R�\ 7 h egt�� h R�ec`aRZT�� % iSN�TVU{[Kt�RHu 2n �.z�NQPSRZ[CNVPSR Y R

UWT�eaN h R�egTQN�]a[KR�R�\SrgR�UW[�NQPKR X eaNVPAb Y ] n NQPSR Y ]9]aN�]ob �
�

NQ]^NQPKeaN�]cb �
�
UW[&NVPSR�\SU Y R�t�NQUW]g[ ]ob � bozSeaT�U{[ANQPSR

k rgi Y RczSeg[S\^NQPKU{T"R�\SrgR�UWT�NVPSR�\SiKe h ]cb
TQ] n R�R�\KraR�NVPSeaN t�]a[S[KR�t�NQT � bENQ]�NVPSR Y ]9]aN"`aR Y NQR�� zSeaT"UW[^NQPSR k rai Y Rc�
��PSUWT n R�eg[ST � b PKeaT�eaN h R�eaTVN ]g[SR�iK[ X eaU Y R�\�7 h eat�� h R�eobQz � PSUWt�P&rgU{`gR�T"e�t�]a[9N Y ea\KU{tZNQUW]a[�� ��PKR Y R�bj] Y RQu n �6z
� PSUWt�P n R�eg[ST ) eg[S\�	w7mR h ]g[Sr�NV]^NQPSR�TQe n R�N Y R�Rcz TQec8 �

�

�
H�] � � R"TQPSe hWhyXKY ]c`aR"NQPKeaN'UW[�NQPSUWT'N Y R�R �

�

z 	�PSeaT'\SR X NQP �
: 	 < n s zaNQP9iST XSY ]c`9U{[Kr�UWN�TQeaNVUWT k R�T � Y ] X R Y N?8

|9� � U{[Kt�R�NQPSR Y eg[ �&UWT s zSNQPKR�[�NQPSR Y R�UWT�e�`gR Y NVR�� ) ]ob Y ea[ � s , ��ea[K\ h eg7mR h 8t: 	(< , ��NQPSegN�U{T"t�]g[S[SR�t�NVR�\
NQ] ��7y8^eg[&R�\KraR � � �
% 8^NVPSR�U{[K\SiSt�NVU{]g[^P98 X ]aNVPSR�TVU{TZz ��PSeaT"\SR X NQP s�, ��UW[ANQPSR�N Y RZR �

�

� � b�����UWT eg[^R�\SraR
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Ta Tb

w

u

"�UWrai Y R$*9� � } ' � b'e^UWT [S]gN�7
UW[ �

�

z NQPSR�[ 	�PSegT�\SR X NVP s UW[ �
�

NVP9iST XSY ]c`9U{[Kr�NVPSR Y RZTQi h N�� � b UWN�\S]9R�TV[ � N�z�NQPKR�[ h R�N�` 7mR�NVPSR�t�] n&n ]a[
ea[Kt�R�TQNV] Y ]cb
	 ea[S\ ) ]cb�r Y R�eaNVR�TQN�\SR X NQP�z
TVec8 X ��M�T�TVR�R�[ U{[�"
UWrgi Y R$*9� � ��ea[S\�bj] Y NQPKR�TVe n R Y R�egTQ]g[CegT
7 R�bq] Y RczSNQPKR Y R�e Y R X 7 h egt�� h R�ec`gR�T�UW[ � w � PSUWt�P^e Y R X egU Y R�\Ai X/� UWNQP � PKU{NVR h R�ec`gR�T�]cb � w zS7y8�NQPK]aTQR�\S]aNVNQR�\
R�\SrgR�T�\KiSe h NQ]^NQPKR X R�\SrgR�T�NVPSeaN�t�]g[S[SR�tZN-`wNQ]^NQPKR Y ]9]aN�]ob �

�

� ��PSR Y R�bq] Y R�NVPSR�\SU ��R Y R�[Kt�R^7mRZN � R�RZ[ NQPSR
[9i n 7 R Y ]cb�7 h eat���eg[S\ � PSUWNQR h R�ec`aRZT�]cb �

�

UWT�: s�, � , X < > �
> � , : s > O , X < n C +w� ��P9iSTZz

�
n O > C
+�z

ea[K\ TVUW[St�R
�
) +�zmNVPSR�[9O n }9z C n �czSea[K\

�
n +w� ��RZt�e hWh NQPKeaN�NVPSR�\SR X NVP ]cb
	�UW[ �

�

UWT s�> OmzSTV] � R
t�eg[ t�]a[Kt h iS\SR�NVPSeaN�NQPSR�\KR X NQP ]cb
	�UWT s z�NVPSR Y R�bq] Y R XSY ]c`9U{[Kr^U{N�TVeaNVU{T k R�T � Y ] X R Y N?8C|9���9UW[StZR �

n +�z � R
t�eg[ tZ]a[St h iS\KR�NQPSegN�e hWh NQPKR�TVUW[Sr h R�7 h eat�� h R�ec`aRZT�]cb � h UWR�UW[ � . � PKU{t�P n RZea[ST"NQPSegN � h UWR�T�UW[�NQPSR�UW[ k [KU{NVR
bqegt�R�]ob
NQPSR�r Y e X P^bj] YQn R�\�7y8�NQPKR�R�\SrgR ��eg[S\^NQPKR�N Y R�R �

�

zSeg[S\ � b h UWR�T�UW[^NVPSR�UW[STVU{\KRc� ��PSR Y R�bq] Y RczmUlb�NQPSR
bqegNQPSR Y ��]cb ) UW[ �

�

UWT"[S]aN ) z9NQPKR�[�U{N"t�eg[&[S]gN t�] n R�ecbqNVR Y : TQUW[St�R�UWN"t�ea[A[S]aN"t Y ]gTQT � w TQ]�UWN n iKTQN�t�] n R
7 R�bq] Y R ) UW[�NQPKR Y UWraP9N0� h R�bqN XKY R k ��] Y \SR Y ]ob �

�

eaT�UW[�"�UWrai Y R^� � b � n ) z NQPSRZ[ NQPSR�R�\SraR�NQPKeaN�t�]g[S[SR�t�NVT
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"�UWrai Y R$*9� �*��'=NVPSR�bqeaNVPSR Y ]cb
	AUWT�NQPSR Y UWraP9N'� n ]gTQN�`gR Y NVR�� �
NQPKR n n iKTQN"t�] n R�7 R�bq] Y R ���
egT�UW[ "�UWrai Y R$*9� � | zyTVeaNVU{T bq89UW[Sr � Y ] X R Y N?8 KK� �

��PSR�bq] hWh ] � UW[Sr h R nAn eaT XSY ]c`aR�NQPKeaN � : �"<"UWT�R�p9iSe h NQ] � �

� < >A>A� - � G�I � q G�dgNDRg45AMIKG�3 37dFIKLOR|4F#K$]67G54 � : �"< L A"dQT 3 dg47IKGDigIKJ&GDG�#���������	� � R�N � 7 R�NVPSR�r Y e X P bq] YVn R�\^798^\SR h R�NVUW[Sr�NVPSR�R�\SrgR�T�UW[hV b Y ] n NVPSR�\SiSe h ]cb ���?H�]aNVR�NQPSegN
NQPKR�\KiSe h ]cb � U{T"NQPKR�r Y e X P^bq] YQn R�\^798^NQPSR�R�\SraRZT�UW[gV � zSeg[S\&TVU{[Kt�R�NQPSUWT h egTQN"r Y e X PAU{T"t�]g[S[SR�t�NVR�\�z NQPSR�[

� PSegT�[S] t�89t h R�T9: TQUW[St�RAe t�89t h R^UW[ � � ]gi h \f\SUWTQt�]g[S[SR�tZN�UWNQT�\SiSe h <�� ��PSR Y R�bq] Y R � UWT�e�bq] Y R�TVN�� H�]aNVR
NQPKeaN�NVPSR^t�]a[K[SR�t�NVR�\�t�] n&X ]a[SRZ[yNVT�]cb � e Y R^NQPKR^TQNQe Y \SiSe h NQ] NQPSR Y ]y]gN�+,�?ra]a[ z=eg[S\CNVPSR^t�] n&X ]a[SR�[9NVT
]cb � : � <�z�TQ]ANQ] XKY ]c`aR�NQPSegN � : �"<�UWT�e&N Y R�Rcz
e hWh � R�PKec`aR�NV] XSY ]c`aR�UWT�NQPKeaN � ]a[ h 8&PKeaT�N � ]^t�]g[S[SR�t�NVR�\
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"�UWrai Y R$*9� � | ' ��PSR�R�\KraR�t�]a[K[SR�t�NVU{[Kr�	Aea[S\�UWNQT"bjeaNQPKR Y UWT�eaN�NQPKR h R�bjN�]cb����
t�] n&X ]a[SR�[9NVT��

H�]gNQR"NQPSegN
NQPKR [9i n 7 R Y ]cb t�]a[S[KR�t�NQRZ\^t�] nAX ]g[SR�[9NQT�U{[�e�bq] Y R�TVN
UWT
NVPSR \KU4��R Y R�[St�R�7 R�N � R�R�[^NQPKR [9i n 7 R Y
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