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U�`�R2°�TVi�T ��[]`o®V[�TVm `��kÚ�U�Á�d^[]®o[�`oÚ�U�ÁDi]\^Qcd^U�\fd|O X d�U�`|¼�d�¼�°�T|¼è¼�°�d�[�df\^dfU�¼�j:dfÚ&¼][]QSU�` µ
TV\^¼]`o[�Ô
l�¼]Ú�Á&ÔZT|¼"a j"ÀIQSÁ�dfU�¼�Q:��dfÁ ¼�°�dqX î�r4rDl�QS¼]d#TVi:`oU�d!�<`oi]i�QcÜ�sSdwsS`�\fT|¼�QS`oU���`o[�T���TV[­Á�d�¼�df\�¼�`o[^W±T|U�Á3¼�°&d
\fÚ&[][]d^U�¼ea j�À1U�d^Ú&¼�[�QcU�`�Ü<dhTVm \f`oÚ�sSÁºÚ�i]d¿¼�°�d¿i]TVmtdM\^`oU�\^d��&¼fOn¬¹°&dÇÀFÂ�j�j"PEP5Á�d^¼]df\�¼�`o[q\f`VU�\fdd�&¼
QcU&\fscÚ&Á�dfi»TqÁ�d^¼]df\^¼]`o[w��`o[0U�dfÚ�¼�[]QSU�`!��°�Ô�i�Qc\^ifW�QcUtTVÁ�Á�QÌ¼�Qc`VUe¼�`q¼�°�d­i]dfTV[]\�°g��`o[���[]`|¼�`oUnÁ�df\fThÔÇT|U�Át`|¼�°�d^[
TVi�¼�[]`���TV[�¼]Qc\^scd�r0°�Ô�i�Qc\^iÉ®o`�TVsSifO(Ó�Ú�[][�dfU�¼�sÌÔoW�¼]°�dZî�Ó�Â"p ��lËÁ�d^¼]df\^¼]`o[tT|¼t¼]°�d3Ûq[]TVU(l�TVi]i�` QcinÜ<dfQcU&®
\f`VU�i�¼][]Ú�\�¼�dfÁ�R­QÌ¼�°3T v ¯E¬KÁ&d^¼�d^\^¼]`o[�TVi"Tt®o`oTVs·O*¬¹°�d#`&�<df[]T|¼�QS`oU `��¢¼�°&Qci­Á�d^¼]df\�¼�`o[:R­Qcscs �&[]`�g�QcÁ�dk´Vd�Ô
QcU_��`o[]mtT|¼�QS`oU ��`o[�¼�°�d d�god^U�¼]Ú�TVs�\f`oU�i�¼�[�Ú�\^¼]Qc`oUM`���À�Â"j"j�PEP(TVU�Á,��`V[Í¼�°&d�U�d^Ú&¼�[�QcU�`f�&°�Ô�i�Qc\fi�QcÁ�d^U�¼]Qu��d^Á
QcUè¼]°�dkÀ@e�î�O

� ð



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --   

 
 

 
 

 

 
 

µ�QS®oÚ�[]d �5;Íl�\�°&dfmtT|¼�QS\»`#�&¼�°&d*X î�r4r�Ú�U�Á�d^[]®o[�`oÚ�U�Áwi]QS¼]d�T|U�ÁeT­sc`�\hT|¼]Qc`oU ��`o[F¼]°�d�ÀFÂ"j"j"PEPËÁ�d^¼]df\�¼�`o[^O
Â�R T«¼�df[�Ó�d^[]dfU&´V`�g Á�d^¼]df\^¼]`o[:TV[][]ThÔè\f`oÚ&scÁ TVsci�`¿Ü£dkTV\^\f`omnmt`�Á�T|¼]dfÁ�T|¼¹¼]°�dEX î�r4r(i]QS¼]dVO

�yL



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

� � ���
	 �
� ��� � � �
� ������� �w� � � ���

ÂDÁ�dfÁ�QS\hT|¼]dfÁtd^Q_�£d^[]QSmtd^U�¼»¼�`wÁ�d^¼]df\�¼�h i$j h<k»T��5�£dfTV[�TVU&\fd:i]Qc®VU�T|¼�Ú&[]d:QcU¿¼�°�d7F�G.HI H []d^®oQc`oUn`���ò�O¾òoò v
�fb H U�d^dfÁ�iM¼]`�°�Thgodèsc`�R%Ü�TV\�´�®o[�`oÚ�U�Á ��[�`om ¼]°�dèQcU�¼][]QcU&i]Qc\�h<kw\f`oU�¼�T|mtQSU�T|¼�QS`oUIT|ieR�d^scs T|iMU�dfÚ&¼][�TVs
\fÚ&[][]d^U�¼td�god^U�¼]it¼]°�T|¼n��[�`�Á�Ú&\fd+* ��ieR­°�QS\�°1\fTVU1mnQcmnQc\¿¼�°&d�h k��Eå Ó¹Ó%i�Qc®oU�T|¼�Ú�[�dVO ¬¹°�QSiM\hTVUËÜ<d
TV\�°�QSd^gVdfÁÇÜ�Ô��&s_TV\^QcU�®qTf��U�d­®o[]TVQcU&dfÁMÁ�d�¼�df\�¼�`o[ � O¾ð�Á�df®V[]dfd^i*`#9sbyT<Q�Qci���[�`om/¼]°�d:a j"À3U&dfÚ&¼][]QcU&`kÜ<dhT|mZO
Â"i­`o[�Qc®oQSU�TVsSsSÔn�<`oQcU�¼�d^Á�`oÚ&¼­Ü�Ôè¼�°�dqåw>&> �n\^`oscscTVÜ£`V[�T|¼]Qc`oU�Y � ]�T|¼:TVU�®osSdfi¹scTV[]®od^[�¼�°�TVU ¼]°�dqÁ�QSgVdf[�®odfU�\^d
`��4¼�°&d ��Qc`VU�Ü£dfTVm=¼]°�deU�d^Ú&¼�[�QcU�`èiE�£d^\^¼][]Ú�m2QSi�TVsSmt`Vi�¼�QcU�Á�dd�£d^U�Á�d^U�¼k`��0¼]°�d���QS`oU�dfU&df[]®|Ô�TVU�Áº°�T|i
TºU�TV[][�`�R�iT�<df\�¼�[]Ú&m �<dhTV´�QSU�® T«¼ � Û$�fb = l�dfdZµ�Qc®&O � ?�O1îl��¼�°�d�g|TVscÚ&d `#� F�G HI H J ò % òoò v �fb H QSi
´�U�`�R­U1R­QÌ¼�° ®o`�`�Á ��[�df\fQSi]QS`oU ¼�°�d^UË¼]°�dZÁ&d^¼�d^\^¼]`o[¿\f`oÚ�sSÁ Ü£d
��scTV\fd^Á�T|¼n� � ñ�´�m R­°&Qc\�°ËQci¿T|¼¿¼�°&d
�<`oQcU�¼M`��­¼]°�d���[]i�¼nmÇT<Q�QSmeÚ�m ��`o[e`oi�\fQSscs_T«¼�Qc`VU�ifOº¬¹°�QSiMQciei�°�`�R­U1QSUS��®oÚ�[�d � ò&O Â ¼M¼]°�QciMÁ&Qci�¼�TVU�\^d
TVU�Á dfU�d^[]®VÔ-¼�°�dtdd9£df\�¼M`��¹mtT|¼]¼]df[kdfU�°�TVU�\fd^mtd^U�¼MQciwi]mtTVscs4TVU&Á TZgod^[�ÔAi]d^U�i]QÌ¼�QSgVdÉd^Q_�<df[�QcmndfU�¼-��`V[
h i$j h<k*T����<dhT|[�TVU�\^d�\f`VÚ�scÁÉÜ<df�<df[ ��`o[]mndfÁÇR­QÌ¼�°èTe°&Qc®o°t[]dfi�`oscÚ�¼�Qc`VU ��U�d�®V[�TVQSU�dfÁtÁ�d^¼]df\^¼]`o[¹i]Ú&\�°ZT|i
T � òe´�¬DscQx3�Ú�QSÁÉTV[�®o`oUè\fTVsc`o[�Qcmnd^¼]df[VYa[�]·W&R­QÌ¼�°èmtT<Q�QcmeÚ&m �<df[ ��`o[]mtTVU�\^dETV\�°�QSd^gVdfÁ�Qu��¼�°&d�Á�d^¼]df\�¼�`o[¹QSi
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¼�`¿[�dhTV[�[�TVU�®Vdq¼]°�dq`o[]Á&df[­QcUèR­°�QS\�° ¼]°�dqQcm���[]`�god^mtd^U�¼�i:TV[]dqmtTVÁ�d|O0Â ��TV[�¼]Q_TVs£i�¼�Ú&Á&Ô�`���¼�°�dk`&�&¼]Qc`oU�i
Qci¹i�°�`�R­U3QSU ¬ÍTVÜ�sSd � O0¬¹°�[�dfdk`&�&¼�QS`oU�i­TV[�dqi]°�`�R­UO;

� O­`oU&sSÔÇ¼]°�dkÀFî�j�Â:Ó¦QSi¹Qcm���[]`�god^Á6W

ñ�O­`oU&sSÔÇ¼]°�dkTV\f\^Ú�meÚ�scT|¼�`V[ Qci:TVÁ�Á&dfÁ6W

v O­Ü<`V¼�° TV[�dqÁ�`oU�d|O

l�`omnd�Â:ÛklèTVU�Á�Ü£`�`oi�¼�df[ �£`�R*df[­i]Ú��5��sSÔÇÚ���®o[]TVÁ�dfi:TV[�dqTVi]i�Ú�mndfÁ TVsc`VU�®#R­QS¼]°è¼�°�dqTV\^\fÚ�m#Ú�s_T|¼]`o[fO�Â
Á�d�¼�TVQSscdfÁZi�¼]Ú�Á&Ô�`#�4iT��TV\^dM\�°�TV[�®odVW6QSU�¼�dfU&i]QS¼yÔVW±QSU<��df\�¼�Qc`VU3dfU&df[]®VQcdfi^W6[]dd��[�T|¼]dVW �£`�R*df[qTVU�Á3\f`oi�¼EU�dfd^Á�i
¼�`kÜ<d�mtTVÁ�d­¼�`kmÇT|´Vd�TwmeÚ�\�°tmt`V[]d­iT�<df\^Qu��\���[]`��£`oi]TVs ��`o[0¼�°�QSi*Ú5��®o[�T|Á�dVO¢¬¹°&Qci4R�`oÚ&scÁÇ\^`omnd�T|Ü£`oÚ�¼
R­QS¼]° T�����[�`�g|TVsF`#�Í¼]°�d$��[]d^i]dfU�¼�scd�¼]¼�d^[¹`��ÍQcU�¼�d^U�¼fO

ñVò



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

j�`�R �oòoònN��fb ñ�O¾ð¿Û!�fb Â�\f\fÚ&meÚ�s_T«¼�`o[ Â:ÛklÉ¼�`
ÀFî�j:Â:Ó ��òVòtND�fb ÀFî�j�Â:Ó ñ�Oçð¿³7"

ÀFî�j�Â:ÓDå4U&df[]®|Ô = N��fb!? ñVòoò �oòoò ñVòoò ��òVò �oòoò
a�`�`oi�¼]df[¹îyU�¼�d^U�i]QÌ¼yÔ = ���5� ? �&% ð ' � ò)( I ñ % òn' � ò1( I �&% ðn' � ò)( I ñ % òn' � ò)( I ñ % òn' � ò)( I
a�`�`oi�¼]df[¹d^U�df[�®VÔ = Û$�fb$? � O/> � O\> ñ�O¾ð ñ�O¾ð ñ�Oçð
a�`�`oi�¼]df[:Ó*Ô�\fsSdfi � � L L L
Â:Ûklèd^U�df[�®VÔ = Û$�fb$? ñ#� ñ#> ñ�> ñ�> ñ#>
Â:ÛklèîyU�¼]dfU�i�QS¼yÔ = ¬K���|i]d^\y? v&L �&> �oò � ñ|ò v òoò
Â:Ûkl�p­d��Zp:T|¼�d = ³�"y? ò&O L ò�O L � OÙò � OÙò ñ�Oçð
Â:Ûkl Ó�Ú&[][]d^U�¼ = $-Âf? ð�O L 0�Oa0 � � � � �&>
Â:ÛklèîyU�¼]dfU�i�QS¼yÔ = �5��� ? L ' � ò)( I >n' � ò)( I �n' � ò)( I � ñ�' � ò1( I � ñn' � ò)( I
Â:Ûkl.�<`�R�d^[ = ´�XB? � ��ò ñ � ð v �oò ð v ò � v òoò

¬ÍTVÜ�sSd � ;0Â:Ûkl�îyU�¼�d^U�i]QÌ¼yÔ)�7��®V[�TVÁ�dkr0s_T|U6O

µÍQc®oÚ�[�d � ñ_;4À�ThÔo`oÚ�¼�`#�Í¼]°�dqÂ:Ûwl���TV\fQSscQÌ¼yÔnR­QÌ¼�°�¼�°�dkTVÁ&Á�QS¼]Qc`oUÉ`#�Í¼]°�dqi]Ú��<df[:\f`oU&Á�Ú�\^¼]QcU�®nÀFî�j�Â:Ó"O

ñ �



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�Qc®VÚ�[]d �yv ;4r4scTV\fd^mtd^U�¼­`��Í¼]°�d$�£d^[]mtTVU�d^U�¼:mtTV®oU�d�¼:TV\f\^Ú�meÚ�scT|¼�`V[¹[]QcU&®MQcU�i�QcÁ�d�¼]°�dqÂ:ÛwlÉ¼�Ú�U&U�dfs�O

ñoñ



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�QS®oÚ�[]d � ��;nr0s_T|\fdfmndfU�¼M`#�¹¼�°�d��<df[�mÇT|U�dfU�¼emtTV®oU&d^¼MT|\f\fÚ&meÚ�s_T«¼�`o[k[]QSU�®�QcU&i]QcÁ&dn¼]°�dÉÂ:ÛklA¼�Ú�U�U&dfs·O
l&T|¼]dfsSscQS¼]d�g�Qcd�RqO

ñ v



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�QS®oÚ�[]d � ð_;"¬¹QSmtd#i]d�3�Ú�d^U�\fdn`��*QcU<��d^\^¼]QcU�®��&Ú�sci�dfiqQcU�¼�`t¼�°�d¿Â:Ûkl£O6¬�`&�Z��Qc\�¼�Ú�[�dei]°�`�R­iq¼�°�T«¼qT|¼E¼�°&d
mn`omtd^U�¼���Ü<`�`oi�¼]df[��&Ú�sci�dfi0TV[�d�QSU<��df\�¼�dfÁMQSU�¼�`�¼]°�d Â:ÛklwÁ�Ú�[�QcU�®:¼�°�d �£d^[]Qc`�ÁwR­°&dfUe¼�°&d Â:ÛwlkmÇTV®VU�d^¼]i
TV[�d¿T|¼Esc`�R ��dfsSÁ6O#îyU�¼]°�dMU�d^R ��[]`��£`oi�dfÁ-\f`oU_��®oÚ�[]T|¼�QS`oU�QcU�¼]°�dMÜ£`|¼]¼�`Vm ��QS\^¼]Ú�[]de¼]°�d¿Ü£`�`oi�¼]df["R­QSscs
QcU ��df\^¼ L ��Ú�sSi]d^i:QSU�¼�`M¼�°�dwTV\^\fÚ�meÚ&s_T|¼]`o[�R­°�QS\�°ZR­QcsSs±i�¼�`o[�dq¼]°�dqÜ£dfTVm�Ú�U�¼�QSs±¼�°&dkÂ:ÛklèQci­T|¼:sc`�R ��dfsSÁ
TVU�Á�¼�°&dfU�¼�[�T|U�iE��d^[­¼]°�dqÜ£dfTVm QSU�¼]`e¼�°�dqÂ:Ûkl£O

ñ#�



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

N3T<Q£O»¯qQSU�d^¼]Qc\Ea*dhTVm�å0U�d^[]®VÔ ñ�O¾ðnÛ$�fb
p:QS®oQcÁ�QÌ¼yÔ �yv ¬¹m
Ó�Qc[]\^Ú�mn��df[]d^U�\fd > � �&OÙòN0#m
j�Ú�meÜ<df[¹`#�4l�Ú��<df[E�£d^[]QS`�Á�i ñoð
j�Ú�meÜ<df[¹`#�0µ eEP$e/Ó�d^scsci ðVò
j�Ú�meÜ<df[¹`#� = Ó�`VmeÜ�QcU&dfÁ_byµ
Ú&U�\^¼]Qc`oU ?*P�Qx�<`oscd^i � òoò
P�Qx�<`oscd^i¹ÀFdfU�®V¼]° �Vµ�QSdfsSÁ v O¾ñoð#m �Mò&O¾ñoðe¬
À�d^U�®V¼]°Z`���µ eEP$e Ó�dfsSs �yL Oq��ð#m
À�d^U�®V¼]°Z`��Íi�¼][�TVQS®o°�¼­i]d^\^¼�QS`oU�i >&O¾ñoñ#m
r4°�TVi]dqÂ"Á�gVT|U�\fd!�£d^[:µ@eEP$e Ó�dfsSs 0oñeÁ�df®V[]dfd^i

b»TV\fÚ�Ú&m Ó�°�TVmeÜ<df[tQ �«Ô � ðVòemnm ��0VðMmnm
Â"\f\^d��&¼�TVU�\^deÛEdf`omnd^¼][]QS\7Q �«Ô ñ v � �Vð�> *-mtmÐmt[]TVÁ
Â"\f\^d��&¼�TVU�\^d#j:`o[]mtTVscQu"fd^Á2ñ�O¾ðnÛ!�fb Q �«Ô 0#�&� � � >�� *AmtmÐmt[]TVÁ
l_��TV\^d#Ó�°�TV[]®odqsSQcmnQS¼ ;
= � òoò�*-mnm mn[�TVÁ6W� �h J ò %/v W
ñ�O¾ð¿Û!�fb#W�Á�d^Ü�Ú�U�\�°�d^Á ? v5% ð ' � ò)(+*7�����

a�d^¼�T|¼�[�`oU�¬ÍÚ�U&dfiKQ���Ô � ò&O v � � ò�Oçð
Ó�°�[]`omtT|¼]Qc\fQÌ¼�QSdfi�Q �«Ô b � � Oa0 �yb � ñ�O\0
a�d^¼�TtNZT<Q£OwQ �«Ô ñ#��O\0#m �Vñ#��O v m
a�d^¼�TtN QcU6O�Q �«Ô 0�O/>Vm ��0�Oçðkm
P�QciT�<df[�i]QS`oU N3T<Q£O � O/>¿m
¬Í[]TVU�i]QÌ¼�QS`oU ÛkT|mtmtT �&O L
¬�TVÜ&scdkñ_;»r�T|[�TVmnd^¼]df[]i­`���¼�°&d!�<df[�mÇT|U�dfU�¼­mtTV®oU�d�¼:TV\f\^Ú�meÚ�scT|¼�`o[¹[�QcU�®&O

ñoð



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

r0°�TVi]dkî = Â:Ûkl T|¼ � ³�"y?
v òoònN��fb l&p:µ = � �yL N��fbY¼]`��oòoònN��fb!? � v ð¿N
ñ�O¾ðnÛ$�fbYÂ:Ûkl TV\^\fÚ�m#Ú�s_T|¼]`o[¹[]QSU�® �oñoð¿N
Â:ÛwlèîyU<��d^\^¼�QS`oU T|¼�ñ�O¾ð¿Û!�fb �nðnN
¬Í`|¼�TVs ��`V[­r4°�TVi]dkî ò&O¾ð v N X � L ð¿N
r0°�TVi]dcbyî�î = Â:Ûkl�T|¼�ñ�O¾ð¿³�"y?
Â:Ûwl.�<`�R*df[­i�Ú�����sÌÔ � v ñ¿N
Â:Ûwl�p:µ Ú5��®o[�T|Á�d ��>�O L N
a�`�`oi�¼]df[­rÍ`�R*df[�l�Ú�����sÌÔ �oð�Oçð¿N
Â:Ûwl Ó�`osSscQcmtT|¼]Qc`oUtTVU�ÁZl�°�QSdfsSÁ�QcU�® >�O¾ònN
¬Í`|¼�TVs ��`V[­r4°�TVi]dcbyî]î � O v N X �¿ð#�&O � N

¬ÍTVÜ�scd v ;�Ó�`oi�¼"`���Ú���®o[]TVÁ�QSU�®M¼�°�dkÂ:Ûwl�QcUè¼yR*` ��°�T|i]dfi:¼�` � N�XYO<¬¹°&d#i]Ú5�£d^[]\f`VU�Á�Ú�\�¼�QcU&®ÉÀFî�j�Â:Ó
Ú���®V[�TVÁ�dÇ\f`oÚ�sSÁ Ü£dÇÁ�dfscT�ÔVdfÁI¼]`�Ü£dèT<�Ï¼�df[k¼�°�d�T|\f\fÚ&meÚ�s_T«¼�`o[^O�îyUI¼�°�QSi#\fTVi]d.��°�TVi]dèîq\f`VÚ�scÁIÁ&dfscQÌgod^[
TVÜ<`oÚ&¼:ò&O v N X T«¼"TM\^`oi�¼:`���� v ònNAO

� � �f�����w� � � �
��� � � ������	��

¬¹°�de®Vdf`o®o[]T���°�QS\#sS`�\fT|¼�QS`oUZ`#�»a j"À `oU�`oU&dei]QSÁ�de`��0¼]°�d#\^`oU�¼�QcU&dfU�¼kTVscsS`�R­i�Ú�i�¼�`Éi�dfU�ÁºÜ<dhTVmni�¼]`èT
g|TV[]QSd^¼yÔÇ`���Á�Qci�¼�TVU�\^dfi­QcU&\fscÚ&Á�QcU�®wgodf[�Ô�sc`oU&®eÜ�TVi�dfscQSU�dfi¹`#�0ñVòVòoòe´�m `o[¹mn`o[]d|O¢¬¹°�QSi¹Qci¹i]°&`�R­U QcU�µÍQc®�O

�yL Ot¬¹°�dÇÁ&Qci�¼�TVU�\^dfi$��[]`om�a j�À�¼�`ZÀ�TVU�i]QSU�®�W�l�`oÚ�Á�TVU6WÍÀ�dfTVÁ = ³�`omndfi�¼�TV´|dy?)W¢TVU�Á-X î�r4r T|[]d v ðVò&W
� 0&0|ò&W�ñVð#��ò&W&TVU�Á ñ�>&>Vò#´�mZW�[]dfiE�£d^\^¼]QSgod^sSÔVO0¬¹°�dE[]d^iT�<df\^¼]QSgVdkÁ&Qx�èTVU&®oscd^i TV[�d � O\0�W 0�O �&W � � O¾ð�W�TVU&Á �yv OÙò
Á�d^®o[]d^dfifO»¬¹°�dqÁ�Q �t\^Ú�sS¼yÔÉ`���Ü&Ú�QcsSÁ�QcU�®w¼�°�dqÜ<dhTVm�T|U�Á ¼]°�dq\f`oi�¼:QcU�\^[]dhT|i]dfi¹R­QÌ¼�°�¼�°�dqÁ�Qu�ZT|U�®oscd|O
µ�`o[»¼]°�dV�&Ú�[T�<`oi]d^i `��6¼]°�Qci�À eEîÍR�d�Ú&i]d"¼]°�d"Á�d^i]QS®oUg��`o[�Tw\^`oU�godfU�¼]Qc`oU�T|s±°�`o[�Ug��`�\fÚ�i�i]d^ÁèU�dfÚ&¼][]QSU�`

Ü<dhTVm OwXAdMÚ�i]dM¼]°�dM¼�[]QSdfÁºTVU&Áº¼]dfi�¼�dfÁAÁ�dfi�Qc®oUºÚ�i�dfÁ-QcU���[�d^g�Qc`VÚ�iEd^Q_�<df[]QSmtd^U�¼�ikT|¼ka j�À1QcU&\fscÚ&Á�QcU�®
å�0 v � = µ�QS®�O � 0�?�O ¬¹°�d Á�dfi�Qc®oUËi]°�`�R­U1Ú�i]d^iÇT�R T«¼�df[n\f`�`osSdfÁ \f`&�5�£d^[¿¼�TV[]®Vd^¼hOËµ�`o[MmeÚ&\�°1°�QS®o°�d^[
QcU�¼]dfU�i�QS¼�QSdfi#¼]°�Qcie¼�TV[]®Vd^¼eR­QSscs�°�T�gVdè¼�`�Ü<dè[]dfÁ&dfi]QS®oU�d^Á6OIîÎ¼¿Qciwgodf[�Ô scQS´VdfsÌÔº¼�°�T|¼MR*d�\hTVUËTVÁ�T��&¼M¼�°&d
®o[]T���°�QÌ¼�d#¼�TV[]®od�¼qÁ�dfi�Qc®oU-Ú�i�dfÁZ��`o[qj�Ú
N î�T|¼kµ¢j:Â�À ��`o[E`oÚ�[ ��Ú&[T�<`oi]d^ifOeXAdtT|sci]`èU&dfdfÁ-¼�`�mn`�Á�Q:�ÏÔ
¼�°&dt°�`V[]UZ��`�\^Ú�i]QSU�® ¼]`ZmtTV´|dÇTèR­QcÁ�d^[wÜ�TVU�Á-Ü£dfTVm2¼�` QcU�\^[]dfTVi]d¿¼�°�dnU�d^Ú&¼�[�QcU�` ��Ú_Q-QSU-¼]°�dg�3Û$�fb
[]d^®oQc`VU6O�¬¹°�d^[]d¿TV[�dMTÉU�Ú�meÜ<df[�`��0R�ThÔ�iq¼]`É`&�&¼]QcmnQx"^dk¼]°�dM°�`o[�U�Á�dfi�Qc®oU 66R�deR­QSscs�U�`V¼EÁ&Qci]\^Ú�i]i�¼]°�dfm
°�d^[]dVO

e�Ú�[,��[�dfsSQcmnQcU�TV[�Ô�Á�d^i]Qc®VU8��`o[wT3Ü£dfTVm�¼�`�³:`omndfi�¼�TV´VdÇQci#i�°�`�R­U QcU8��®oÚ�[]d^i � >ZTVU�Á � ��O3¬¹°�QSi
\hT|U \fsSdhTV[�sSÔ�Ü<dtTVÁ�T��&¼]dfÁ-¼�`�T|U�ÔZ��TV[qsS`�\fT|¼�QS`oU�QcU-¼�°�d¿R�d^i�¼]df[]U Á&Qc[]d^\^¼]Qc`oU6O�e�Ú�[wÁ&dfi]QS®oUIT|Á�Á�[]d^i]i�dfi
TAU�Ú�m#Ü£d^[t`��"Qci�i]Ú�d^ifO,Â ¼Ça j"ÀGR*d�TV[�dZ\^`oU�i�¼�[�T|QcU�d^Á1¼�`-´Vd^d��(¼]°�dZÜ<dhT|m scQcU&d�TVÜ£`�gVdZ¼�°&d R�T|¼�d^[

ñ L



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

¼�T|Ü�scdkR­°�Qc\�°�QSi�T|¼�TÇi]°�TVscsS`�RKÁ�d��&¼]° = U ñVòtm ?:`oU�À�`VU�®Éîyi]scTVU�Á6O�¬¹°�df[�dd��`o[�d#¼�°&deÜ£dfTVm °�TVi"¼]`ÉÜ<d
\f`VU�i�¼][]Ú�\�¼�dfÁ�`VU�T¿°�QcsSs6¼�°�T|¼:QSi�Ü�Ú&QcsS¼¹R­QÌ¼�° ¼�°�dwT�����[�`&��[�Q_T|¼]d � � Oçð¿Á�df®V[]dfdwi]sS`&�£d|O¹µ�`o[�¼]Ú�U�T|¼]dfsÌÔoW�QS¼:QSi
[]d^s_T|¼]QSgVdfsSÔndfTVi�ÔVW�TVU�ÁèQSU�d^Q_�<dfU�i�QSgod�¼]`MÜ�Ú�QSscÁÉi�Ú�\�°�°�QcsSsci»`oU�ÀF`oU�®Mîyi]scTVU�ÁÉÜ<df\fTVÚ�i�dk`#�F¼�°�d��
T«¼hW&i]TVU�Á&Ô
®od^`osc`o®|ÔoO�îÎ¼4QSi¢Qcm��<`o[�¼�TVU�¼�¼�`q´|dfd��n¼�°�d¹°&dfQc®V°�¼4`#�<¼]°�d­°�QcsSs�sS`�R�i�`q¼]°�T|¼0¼]°�d¹\f`oi�¼�i»TV[�d¹U�`V¼4Á�`omnQcU�T|¼�d^Á
Ü�Ôt¼]°�d"\^`oU�i�¼�[]Ú&\^¼�QS`oUÉ`��±¼�°�d�°�QcsSs·O�¬¹°�df��[�`V¼�`oUtÜ£dfTVm5meÚ�i�¼ Ü<d"dfsSd^g|T|¼]dfÁÇ¼]`w¼�°&d"¼�`&�t`��6¼]°�d�°�QSscs�¼�`#T
¼�T|[]®od�¼�i�¼�T|¼]Qc`oU±O*¬¹°�dk\f`Vi�¼:`���¼]°�dk°�QcsSs6\hTVU Ü<dwsS`�R*df[�dfÁZÜ�Ô�Ü<dfU&Á�QcU�®¿¼�°&d!�&[]`V¼]`oUZÜ<dhT|m�Ú���R TV[�Á�i�T|i
3�Ú�Qc\�´�sÌÔ�TViV�£`oi�i]QSÜ�scd|O"X d#°�ThgodVWF°&`�R*d^gVdf[^WFÚ�i]d^Áº¼]°�deÁ�d^i]QS®oUºTVU�Á�Ü<dfU�ÁºT|U�®oscdwÚ�i]d^Á ��`o[�¼]°�dMp:³�î�Ó
QcU ��df\^¼]Qc`oUèsSQcU�d^it��`o[¹`oÚ�[­Á�d^i]QS®oU�Ü£d^\hTVÚ�i�dk¼]°�dkp�³:î�ÓDQSU<��df\�¼�Qc`VUèscQcU&dfi¹°�ThgodqR*dfscsF´�U�`�R­UZ\f`oi�¼�ifO
¬¹°�d#U&d^R ��TVi�¼"dcQ�¼][�TV\�¼�d^Á ��[]`|¼�`oUZÜ£dfTVm�scQSU�dqQcU�¼�°�d ��bysSQcU�d�¼]Ú�U�U�d^s�R­QSscsFÜ<d#T¿iT�&Ú�["`�9º¼]°�dwsSQcU�d

��dfd^Á�QcU&®�p�³:î�Ó R­°�Qc\�°I¼]Ú�[]U�i¿T|scmn`oi�¼kÁ�Ú�dÉR*dfi�¼hW»TD��d�RÐ°�Ú�U&Á�[]d^ÁËmnd^¼]df[�ieÜ£d^��`o[]dt¼�°�dÉ°&`o[]U_b·¼�TV[�®od^¼
Ü�Ú�QSscÁ�QSU�®�OÍîyUZT|Á�Á�QS¼]Qc`oUt¼�`¿QS¼]i �oòeÁ�d^®o[]d^dkÜ<dfU&Á6W�¼�°�dEdcQ�¼�[�T|\^¼�d^ÁD�&[]`V¼]`oU�Ü£dfTVmÐR­QSscs<Ü£dEÜ<dfU�¼:Ú���R T|[]Á
¼�°&[]`oÚ�®V° �yv O\0 L Á&df®o[�dfdfiÉ¼]` i�¼�[]QS´Vd3¼]°�d��&[]`V¼]`oU�¼�T|[]®od�¼hOD¬¹°�d�Á�`�R­U�R T|[]Á � � O v òAÁ&df®o[�dfd�TVU&®oscd `��
¼�°&d L&L 0�O/>g�Ï¼Emndfi�`oU�Á�df\fThÔ�[]d^®oQc`oUZR­Qcscs�¼�°&dfUºÜ£d¿T|QcmndfÁ�T|¼�¼�°�d�0|òoòoòg�Ï¼fOwsSd^god^s¢`��0¼]°�d¿³�`omndfi�¼�TV´|d
À�TVÜ<`o[�T|¼]`o[�ÔVO�¬¹°�QSinR­QSscs¹[�d�3�Ú�Qc[�dZ\^`oU�i�¼�[]Ú&\^¼�QS`oU�`#�ET v �-mnd^¼]df[n°�QcsSs�¼�`-i]Ú��5�£`o[�¼t¼]°�dZ¼�TV[]®Vd^¼EbÎ°�`o[�U
Ü�Ú�QSscÁ�QSU�®�W�Ü�Ú&¼wR­Qcscs»Thgo`VQcÁ TVU�Ô �£d^U�d^¼][�T|¼]Qc`oU `�� ¼�°&dÇR T«¼�df[w¼�TVÜ�sSdVOZÂ ¼eQS¼]i#mnQcÁ��<`oQSU�¼ = TVÜ£`VÚ&¼eÀ�TV´|d
NZQS\�°�Qc®�T|U ?�¼�°&d:\^dfU�¼�d^[*`#�£¼]°�d­U�dfÚ&¼][]QSU�`qÜ£dfTVm R­QcsSs&Ü<d¹[]`oÚ&®o°�sSÔ � ñVòE´�m Ü<dfsc`�RË¼�°�d:å4TV[�¼�°�� i4i]Ú�[ ��TV\fd|O
µ�`o[#T i]°�`V[�¼�d^[wÜ�TVi]d^scQcU&dtQSU T��5��[]` Q�QcmtT|¼�d^sSÔ�¼]°�dÇi]TVmndtÁ�QS[]d^\^¼�QS`oUATVi#³:`omndfi�¼�TV´Vd|W���`o[qd^Q&TVm���sSd

À�TVU�i�QcU�®�j�AeWhR�d»Á�`:U�`V¼�°�Thgod»¼�`:Ü�Ú�QcsSÁE¼�°�d4°�QSscs·Wh¼]°�df[�dd��`o[�d0¼�°�d»\f`oi�¼ÍR­QSscsoÜ<d4sc`�R*df[�Ü�ÔkT:\^`oU�i]QSÁ�df[]TVÜ�sSd
TVmn`oÚ�U�¼hO¢XAdqTV[�dk\^`oU�i�QcÁ�d^[]QcU&®¿T¿U�Ú�m#Ü£d^[:`#��i�¼�[�T«¼�df®VQcdfit��`V[¹\f`omeÜ&QcU�QSU�®#¼�°&d!�&[]`V¼]`oUè¼�[�T|U�iT�<`o[�¼:T|U�Á
¼�°&dq¼�TV[]®Vd^¼­i�¼�T|¼�QS`oU.��`o[ ¼yR*`tÁ�Q:9±d^[]d^U�¼:Ü�T|i]dfsSQcU�d^ifO
Â ��[�dfscQSmtQSU�TV[�Ô�dfi�¼�QSmÇT|¼]dÇ`��¹¼]°�dÉ\^`oi�¼wR­QS¼�°&`oÚ&¼MT|U�ÔA`��¹¼]°�dÉ\fÚ&i�¼�`VmÇTV[�Ô-Ü�Ú�[]Á&dfU�iMQSi#i]°&`�R­U QSU

¼�T|Ü�scd �&Ow¬¹°�dM\^`oi�¼]ikTV[]deÜ�TVi]d^ÁA`oU�¼]°�de¼�°&d¿p�³:î�ÓYQSU<��df\�¼�`o["R*`o[�´<W�TVi�R�d^scs0TVi�¼]°�d¿åw>&>�����[�`&�<`oi�TVs
TVU�Á ¼�°�dkU�d^Ú&¼�[�QcU�`n��TV\^¼]`o[�ÔÉi�¼�Ú&Á&ÔoO¹¬¹°�dk¼�TVÜ&scdEi]°&`�R­i�¼�°�T|¼:\^`oi�¼]i"\hT|UZÜ<dwsS`�R�d^[]dfÁZÜ�ÔZ[�dfÁ�Ú&\fQcU&®t¼�°&d
scd^U�®V¼]°n`#�±¼�°&d:Á&df\hThÔM¼]Ú�U�U�d^s·O¢¬¹°�d:\f`VU�gVdfU�¼�QS`oU�TVs�\^`oU�i�¼�[]Ú&\^¼�QS`oUn\f`oi�¼�i*TV[]d­Á�`omnQcU�T|¼�d^ÁMÜ�ÔM¼]°�d­i]Qu"fd­`��
¼�°&d#°�QSscs±R­°�QS\�°�Qci:T��5��[]` Q�QcmtT|¼�d^sSÔ.�&[]`&�<`o[�¼]Qc`oU�TVs6¼�`¿¼�°�dk¼�°�QS[]Ám�£`�R*df[�`#��¼�°&d#Á�d^\hThÔ�¼�Ú�U�U&dfs�scdfU&®V¼�°6O
îyUn`oÚ�[0\f`Vi�¼»dfi�¼�QcmtT|¼]d�R�d�TVi�i]Ú�mnd¹¼�°�T|¼0R*d¹R­QcsSs�Ü�Ú�[�Ôe¼�°�d­Ü<dhTVm/Á�Ú�m��¿Ú�U�Á�d^[]®o[�`oÚ�U�Án¼�`q[]d^Á�Ú�\fd­¼�°&d
°�d^Qc®o°�¼E`��4¼]°�de°�QSscs·O�X dM°�ThgVd¿TVsci�`Édfi�¼�QcmtT|¼]dfÁ�¼�°&dM\f`oi�¼qTVi]i�Ú�mnQcU�® ñVòVòÇm T|U�Á � ðVòÇm=sc`oU�®ÇÁ�df\fT�Ô
¼�Ú&U�U�dfsSifOq¬¹°�dMiE�£d^\^¼�[]TÉi]°�`�R­UºQcU�µ�Qc®�O � TV[]deÜ�TVi]d^Á�`oUºT�ñVòoòÇm sc`VU�®t¼]Ú�U�U�d^s·OqÂ i]°&`o[�¼]df["¼]Ú�U�U�d^s
\f`VÚ�scÁ []d^Á�Ú�\^d ¼]°�dZQSU�¼�dfU&i]QS¼yÔ T|¼¿°�Qc®V°�df[Md^U�df[�®oQcd^inÜ<df\fTVÚ�i�dZ`���¼�°�d�sS`oU�®od^[���Qc®o°�¼n��T«¼�°�i¿`��7��TV[�dfU�¼
��QS`oU�ifO¢XAdER­QcsSs±i�¼]Ú�Á&Ôè¼]°�Qci¹`&��¼�QcmnQx"fT|¼�QS`oUg��Ú&[�¼�°&df[­QcU.��Ú&¼]Ú�[]dqÚ��<Á�T|¼]dfi­`���¼]°�QciK�&[]`&�<`oi�T|s·O

ñ&0



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

-90˚

-90˚

-85˚

-85˚

-80˚

-80˚

-75˚

-75˚

-70˚

-70˚

40˚ 40˚

42˚ 42˚

44˚ 44˚

46˚ 46˚

48˚ 48˚

50˚ 50˚

0 100

km

Rogers City


Soudan


FNAL

Lansing


BNL


Sudbury


High Peak


-120˚

-120˚

-100˚

-100˚

-80˚

-80˚

25˚ 25˚

30˚ 30˚

35˚ 35˚

40˚ 40˚

45˚ 45˚

50˚ 50˚

0 400

km

Lead


WIPP  


BNL


µ�QS®oÚ�[]d �yL ;�r�`oi]i�QcÜ�QSscQS¼]Qcd^i���`V[ÍÜ�T|i]dfsSQcU�d^i@��[�`om a j"À0O«¬¹°�d Á�QSi�¼�T|U�\fd^i@��[]`Vm/a�j"ÀÉ¼�`EÀ�TVU&i]QcU&®�W�l�`VÚ�Á�TVU6W
ÀFdhTVÁ = ³:`omndfi�¼�TV´Vd ?�W
TVU&Á X î�r4r,TV[�d v ðVò&W � 0&0Vò&W
ñVð#��ò&W&TVU�Á3ñ�>&>oòM´�mZW&[]dfiE�£d^\^¼]QSgod^sSÔVO

ñ�>



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�QS®oÚ�[]d � 0_;q¬¹°�dtÁ&dfi]QS®oU-`���¼]°�d¿°�`o[]UZ��`�\fÚ�i�QcU�® i�Ô�i�¼]dfm�Ú�i�dfÁ ��`V[�¼�°�dtå�0 v ��d^Q_�<df[]QSmtd^U�¼eTVÁ�T��&¼�d^Á
��[]`VmÐ¼�°&dwåw>&> ����[�`&�<`oi�TVs�O

ñ �



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�QS®oÚ�[]d � >5;­¬¹°�d#Ü£dfTVm=sSQcU�d$��`o[�i]dfU&Á�QcU�®�TtU�dfÚ&¼][]QSU�`ÉÜ<dhTVm�¼�`É³�`omndfi�¼�TV´|dMmtQSU�dVW±l�`oÚ&¼]°�PETV´|`V¼�T&O
¬¹°�QSi:i]TVmndEÜ£dfTVm scQSU�d�\fTVUZÜ<dkTVÁ�T���¼�dfÁ
��`o[­TVU�Ô���T|[¹sc`�\hT|¼]Qc`oUÉQSUè¼�°�dEXAdfi�¼]df[�U3Á�QS[]df\�¼�QS`oU6O

v ò



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

µ�QS®oÚ�[]d � �5;eå4sSd^g|T|¼]Qc`oU-g�QSd^R5`���¼�°�dtU�dfÚ&¼][]QSU�`�Ü<dhTVm�scQSU�dM¼�`�³:`omndfi�¼�TV´Vd|W4l�`oÚ�¼�° PETV´|`V¼�T&O µ�`o[wT
U�dfTV[]d^[esc`�\hT|¼]Qc`oUAT3meÚ&\�° i]mtTVscsSdf[k°�QcsSs0\hTVU Ü<dÉ\f`VU�i�¼][]Ú�\�¼�dfÁ±O�îyUI¼�°�QSi#Ü<dhTVm�R�dÉTVi]i�Ú�mtdÉT�Á�df\fT�Ô
¼�Ú&U�U�dfs
sSdfU�®V¼]°¿`���ñVòVòqm O¢µ�`o[»TEi]°&`o[�¼]df[4¼�Ú�U�U&dfs�¼�°�d­\^`oi�¼*`��<¼�°�d:°�QcsSs�R­QSscs�[�dfÁ�Ú�\^d"T|i»i�°�`�R­UÇQSUn¼�TVÜ�scd
��O

îÎ¼]dfm Ü�T|i]Qci ñVòVò¿m � ðVòMm
r0[�`V¼�`oUè¼][�TVU�iE�£`V[�¼ p:³�î�Ó QcU<��d^\^¼�`V[ ��>�O v N ��>&O v N
¬ÍTV[�®od^¼ �|°�`o[�U åw>&>�� � v O¾ònN � v O¾ò
îyU&i�¼�T|scs_T«¼�Qc`VU �Va�dfTVm%P�Ú�mg� j:d^R �oñ�O L 0¿N �Vñ�O L 0nN
P�d^\hThÔè¬�Ú�U�U�d^s åw>&>�� �Vò�O/��ð¿N �|ò&O/��ðnN
Ó�`VU�gVdfU�¼�QS`oU�TVsF\^`oU�i�¼hO = °�QSscs ? j:d^R ��>�O¾ònN �oð�OÙòtN
Ó�`VU�gVdfU�¼�QS`oU�TVsF\^`oU�i�¼hO = `V¼]°�df[ ? åw>&>�� � L Oa0&0¿N � L Oa0�0nN
¬�`V¼�TVs �oñ �&O � � �oñ L O � �

¬ÍTVÜ�scd��5;Er0[]dfsSQcmnQcU�T|[�Ô \f`oi�¼k`��»Ü�Ú�QcsSÁ�QcU&®Ç¼�°�d¿U�d^Ú&¼�[�QcU�`�Ü<dhTVm O#¬¹°&d¿¼]°�Qc[�Áº\f`osSÚ�mtU�QSiV��`o[qTèÜ<dhTVm
R­QS¼]°Éñ|òoòEmtd�¼�df[0¼]Ú�U�U�d^s·O¢¬¹°�d���`oÚ�[�¼�°¿\f`VscÚ�mnU¿Qci���`o[0Ü�Ú�QSscÁ�QSU�®�¼�°&d:Ü<dhT|m R­QS¼�°nT � ðVòEmnd^¼�d^[0¼�Ú�U�U&dfs·O

v �



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

� � ����
 � � �������

XAdw°�ThgVdw`oÚ�¼�scQSU�dfÁè¼]°�dwU&dfÚ&¼][]QcU&`g��°�Ô�i]QS\fi7��[]`o®V[�TVm4��`V[­TVU3QSU�¼]dfU�i�dwU&d^R�U�d^Ú&¼�[�QcU�`nÜ<dhTVm4��[�`om ¼�°&d
a�[�`�`o´�°�ThgVdfU Â:Ûkl£O6¬¹°&dn��`VÚ�[E®o`�TVsSi�`���TV\f\^dfsSdf[�T«¼�`o[EU�d^Ú&¼�[�QcU�`
��°�Ô�i]QS\fid;!�&[]df\^Qci�dnÁ&d^¼�d^[]mnQcU�T«¼�Qc`VU�`��
F�G HI H W�Á�d�¼�d^\^¼�QS`oUI`���h iDj h kwT#���£dfTV[�T|U�\fd|W¢mtdfTVi]Ú&[]dfmndfU�¼#`���¼]°�dÇmtT|¼]¼]df[kdd9£df\�¼hW¢T|U�ÁIÁ�d�¼�df\�¼�QS`oU
`��kÓ r5TVi�Ô�mtmnd^¼][]Qcd^itQSUË¼]°�d3U&dfÚ&¼][]QcU&` i]d^\^¼]Qc`oU�TV[]d3TVscsK�<`oi]i�QcÜ�sSd.��`o[n¼]°�d��&[]`&�<`oi]d^Á(\f`Vmg��sSd^Q ��`V[
[]dfTVi]`VU�TVÜ�sSd�g|TVscÚ�d^i¢`��
¼�°&d `oi]\^QcsSs_T|¼]Qc`oUwTVU�ÁMmnQ:Q�QcU&®V��TV[]TVmnd^¼�d^[]i^W�i]`omnd `��
R­°�QS\�°¿TV[]d U&`V¼¢Ôod�¼»´�U&`�R­U±O
µ�Ú�[�¼]°�df[wi]Ú�[E��[]QSi]d^ieQcUAU�dfÚ&¼][]QSU�` ��°�Ô�i]QS\fiei�°�`oÚ�sSÁIU�`V¼#Ü£dtÁ�Qci�\f`oÚ�U�¼]dfÁ6W¢¼]°�df[�dd��`o[�dèTVU�Ô-U�d^R ��TV\^QcscQÌ¼yÔ
meÚ�i�¼0°�Thgod­i�Ú
�n\fQcd^U�¼ ��d^Q�QcÜ&QcscQÌ¼yÔE¼�`qTVÁ&Á�[]d^i]i0U�d�R�\�°�T|scscd^U�®od^ifO�e�Ú�[���[]`&�<`oi]TVs�TVsSsc`�R­i�i�Ú�\�° ��d^Q�QcÜ&QcscQÌ¼yÔ
Ü<df\hT|Ú�i]dÉ`#� ¼�°�dg�£`Vi]i]QSÜ�QcsSQS¼yÔZ¼�`3mn`oÚ�U�¼wÜ£`|¼�° gVdf[�ÔAsc`VU�® = `�godf[eñoðVòoò ´�m�?qTVU�ÁIQSU�¼�df[�mtd^Á�Q_T«¼�d = ��òVò
´�m�?�Ü�TVi]d^scQcU&dEd^Q_�£d^[]QSmtd^U�¼]i¹R­QS¼�° Ü<dhTVm QSU�¼�dfU&i]QS¼yÔt¼�°�T«¼�\fTVU Ü£dEQSU�\f[�dhTVi�dfÁ3QSUèi�¼�TV®odfi^O
¬¹°�dMÂ:ÛklZ\f`om���sSd^Q£W±T|sS¼�°&`oÚ�®o° 3�Ú�QÌ¼�dw`oscÁ6W<Qci�Ú�U�Qu3�Ú&d#Ü<df\hT|Ú�i]dMQÌ¼"\fTVU�Ü£dwÚ���®o[]TVÁ�d^Á�i]Qcm���sÌÔ�Ü�Ô

Á�d^\f[]dfTVi]QSU�®�¼�°&d \^Ô�\fsSd*¼]Qcmnd*`���¼]°�d mtTV\�°�QSU�dVOÍ¬¹°�Qci�TVÜ�QcsSQS¼yÔqT|scsc`�R­i�Ú�i�¼]°�d ��dcQ&QSÜ�QcsSQS¼yÔE¼]`�\f`oU�¼]QcU�Ú�`oÚ�i�sSÔ
Ú���®V[�TVÁ�dw¼�°�d!��TV\fQSscQS¼yÔÇ¼�`èTVi�meÚ�\�°ºTVi7��N X [5[�O"îyU�¼]°�Qci���[]`��£`oi]TVsÍR*de°�ThgVded^Q&TVmnQcU�d^Á�Ú���®V[�TVÁ�d^i
Ú��,¼�` � N�XYO ¬¹°�dºdfi�¼�QcmtT|¼]dfÁ(\^`oi�¼�`��q¼]°�d ��[]i�¼
��°�TVi�d�`��q¼�°�d�Â:Ûkl(Ú���®o[]TVÁ�d^iÉ¼�` []dfTV\�°¦ò&O/�N0
N XYW_��scÚ�i»¼�°�d"U�d^RDU�d^Ú&¼�[�QcU�`eÜ<dhT|m%Á&Qc[]d^\^¼]dfÁÉ¼�`#³�`omndfi�¼�TV´|d�Qci�T�����[�` Q&QSmÇT«¼�dfsÌÔ � ��ðoN-O�X QÌ¼�°èT v ò
�<df[]\^dfU�¼4\f`VU�¼]QcU�®VdfU�\�ÔoWo¼�°&d�¼�`V¼�TVs�\f`oi�¼0Qci�� � ñoñoN-O|îÎ¼0QSi���[�`oÜ�TVÜ&scd*¼]°�T|¼Í¼�°�d ��[]i�¼�¼�°�[�dfd¹mn`�Á�Ú&scdfi�`��
¼�°&d
Á�d�¼�df\�¼�`o[¢TV[][]T�ÔkR­QcsSs�Ü£d ��[]`�Á�Ú�\^dfÁMQcUeTVÜ£`VÚ&¼@�&god ÔodfTV[]i^W�i]`�¼]°�T|¼¢\^`oU�i�¼�[]Ú&\^¼�QS`oUe`���¼]°�d Â:ÛklwÚ���®V[�TVÁ�d^i
TVU�Á�U�d^Ú&¼�[�QcU�`MÜ<dhT|m R�`VÚ�scÁèÜ<d ��s_T|U�U�dfÁ.��`o[ ¼]°�T|¼K�<df[�Qc`�Á�TVU�Á�QcU�gV`osSgVdqTVU T�gVdf[]TV®odqd^Q_�<dfU�Á�QÌ¼�Ú�[�dE`��
T����&[]` Q�QcmtT|¼�d^sSÔ � v ò�N �«Ô�[^O µ�`o[­T¿Á�d^¼]df\^¼]`o[�T|¼:QcU�¼�d^[]mndfÁ�QcT|¼�dEÜ�T|i]dfsSQcU�dE¼]°�dw\^`oi�¼]i:R­QSscs6Ü<dkscdfi�ifO*¬¹°�d
¼�`|¼�TVs�ÔodfTV[]sÌÔ3\^`oi�¼�¼]`Ç¼�°&d#Â:Ûkl3Á�d���T|[�¼�mndfU�¼�¼]`���[�`�g�QSÁ�d,��[�`V¼�`VU�iV��`o["TVU�Á�mtTVQcU�¼�TVQcU�¼�°�d#U�dfÚ&¼][]QSU�`
Ü<dhTVm9R*`oÚ�scÁ Ü£dÇTVÜ£`VÚ&¼ � ��NAWÍT�����[�`yQ�QSmÇT|¼]dfsÌÔ�d�3�Ú�TVs»¼�` ¼�°�dÉ`��£d^[�T|¼]Qc`oU�ikd^Q_�<dfU�i�d�T|¼-��[]d^i]dfU�¼ ��`V[
³"å4r(dcQ5�<df[�QcmndfU�¼�i^O j:dfQS¼]°�df[¹¼]°�dqÁ�Ú�[�T«¼�Qc`VU `#��¼�°&dk\^`oU�i�¼�[]Ú&\^¼�QS`oU��<df[�Qc`�Á�U�`o[¹¼�°�dkTVU�¼]Qc\fQu��T|¼]dfÁ�\f`oi�¼
`��£¼�°�d�Qcm���[]`�god^mtd^U�¼�i4¼�`q¼�°�d�a j"À�Â:Ûkln\^`om���scdcQnQci4s_TV[�®od­QcUn[]d^s_T|¼]Qc`oUM¼�`!��scTVU�i*TVU�ÁÇdcQ_�£d^U�Á�QS¼]Ú�[]d^i
U�`�R¦Ú�i]Ú�T|s ��`o[ mtT ��`o[¹T#����TV[]T|¼�Ú�i�QcUè°�QS®o°èdfU�d^[]®VÔÉTVU�Á�dfsSdfmndfU�¼�T|[�Ôg��TV[�¼]Qc\^scdf��°�Ô�i]QS\fi^O4X QÌ¼�U�d^i]i¹¼�°&d
dd9£`o[�¼�TVU&Á3d^Q_�<dfU�i�dw¼]°�T|¼�°�Thgod#[�Qc®o°�¼]sSÔè®o`VU�dwQSU�¼�`¿¼�°�dki]dfTV[]\�°���`V["Ó r�bÎQcU�g|TV[]QcTVU�\fdEg�Qc`Vs_T|¼]Qc`oUèQSUZ¼�°&d
Ü_bl3�Ú�TV[]´ ��TVmnQcsÌÔ�TVsS`oU�d¿QcUº¼�°&dg��T|i�¼!��d^R ÔVdhTV[�ifOZNZ`o[�df`�god^[fW�¼]°�dtQSmg�&[]`�god^mtd^U�¼]ik¼]`Z¼]°�dtÂ:ÛklAT|U�Á
¼�°&dnU&d^R Ü<dhT|m=R­QcsSs�Ü<dnT�g|TVQSs_TVÜ&scd$��`o[E\hTV[�dd��Ú�sSsSÔZ\�°�`oi�dfU `|¼�°�d^[!�&°�Ô�i�Qc\fid6¢TVU-TV®VQcU�®���TV\^QcsSQS¼yÔ�R­QcsSs�Ü<d
®oQÌgodfUZTMU�d^RKscQu��d�`oUZTVU�d^Q�\fQÌ¼�QcU&®nU&d^R ��[�`oU�¼�Qcd^[¹`��Ídfscd^mtd^U�¼�TV[�Ô���TV[�¼�QS\fscdV��°�Ô�i�Qc\^ifO

� �����f� �f��
 � �

Y � ]wåw>&>��nÓ�`oscscTVÜ<`o[�T|¼]Qc`oU±W�r0°�Ô�i]QS\fi�P�dfi]QS®oU p:dd�£`V[�¼hW�a j"ÀIj:`�O<ðoñ#��ð �&W&Â7��[]QSs·W � ����ð�O

v ñ



Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  Draft 0  --  

Y ñ<] v N Ó�`osSs_TVÜ<`o[�T«¼�Qc`VUO;:r4[�`&�<`oi�TVsÍ¼�QS¼]scd^ÁO;�N df®�T|¼]`oUANZ`�Á�Ú�s_T|[qNZÚ�sÌ¼�Q:byr0Ú�[T�<`oi]dej�dfÚ�¼�[]QSU�`�P�d^¼]df\cb
¼�`o[^W�j�`�g<O<ñ L W�ñVòoò � O

Y v ]k´�ñ|´èr4p�À

Y ��]k°�d��)byd^Q �����������

Y ð<]#l�°�`o[�¼�d^[ ��QS®o°�¼���T«¼�°�id;�T��5��[]` Q�QcmtT|¼�d^sSÔ-0 v ò�´�m ��[�`omYµ�df[�mtQSs_TVÜE¼�`�¼�°�d l�`oÚ�Á�T|U¿NZQcU&d TVU�Á-��[]`om
Ó å4p�j�¼]`q¼]°�d:ÛE[�TVUtl&TVi�i]` ��U�Á&df[]®V[]`oÚ�U&ÁÇÀ�TVÜ<`o[�T«¼�`o[�ÔoW�TVU&ÁÇñ ��ð"´�m ��[]`om ¼�°�dK�&[]`&�<`oi]d^ÁÉ½o³�µ
¼�`M¼�°&dw¯qTVmnQc`V´|TeNZQcU�d|O

Y L ]#l�dfd|W_��`o[»d^Q&TVm���sSdVW�å¹O XYO&a�dfQSdf[fW�r0°�Ô�i^O�ÀFd^¼�¼hO������
	6W)�&� L = � � ��ñ&?^6�¬EO�¯kTy��QS¼�TkTVU�Á�AMO�¬Í`|¼�i]Ú&´|T�W
p:d�g<O<NZ`�Á±O�r0°�Ô�i^O��
	6W >�ð = ñVòVò � ?�O

Yq0<]#l£O�¯qTVi�Ú�®�T����������cW�r0°�Ô�i"ÀFd�¼]¼hO���	�����W<ñ v > = � ��� L ?)O

Y >#]#½VQc[�`MÂ"[�T<��Ú�U�dVW<NZTVi�T#��Ú&mtQF¯E`oQS´VdkTVU�ÁZ½V`�dwl&T|¼�`&W�r0°�Ô�i^O±p­d^g������6W v ò�� v = � ���N0�?�O

Y��#]qX QcsSscQ_T|m%½&O
N3TV[�\fQ_T|U�`�W�TV[ �YQÌg ;0°&d��_bl��°�Ô �|ò � ò&> � > � W&g�Q·W<ñVñMÂ�Ú�®tñVòoò � O

Y � ò#]kîy[]QSU�T¿NZ`�\fQc`VÚ�QcÚ�TVU&Á3p­`oÜ<df[�¼�l�\�°�[]`�\�´
W£T|[!��QÌgs;0°�d��_bl��° �Vò � ò L �yv �|g v W � ðMj�`�g<O<ñVòoò �

Y � � ]wPeO¾a�OçÓ�sSQcU�d7b*j:î�N�Â �10Vñ = ñVòoò � ? ð � � TVU�Á []d^��df[�dfU�\^dfi­R­QS¼�°&QcU6O

Y � ñ<]wPeO¾a�OçÓ�sSQcU�d|W:½&OçÛMO ÀFdhT|[]U�d^Á6W�¯MO ¬EO­NZ\hP�`VU�TVscÁ(TVU�ÁDµ�O¾l�df[�®oQ_TVm���QSd^¼�[�Q·W�À�Â"j"j�PEP beÂ N3TVi b
i]QÌgodèÀFQx3�Ú�QSÁ Â�[]®o`oUIP�d^¼�d^\^¼]`o[,��`o[#r4[�`V¼�`VU P�df\fT�ÔVW*l�Ú��<df[]U&`�g|T�TVU&Á l�`oscTV[#j:dfÚ&¼][]QSU�`-l�¼�Ú&Á�Qcd^i
TVU�ÁÇTwj:dfÚ&¼][]QcU&`eµ
TV\^¼]`o[�ÔMP�d^¼�d^\^¼]`o[fO�r0[]`�\fd^dfÁ�QSU�®oi�`#�±¼�°&d�j ��µ�Â:Ó�¬ �Ùò � XA`o[]´�i�°�`&�6W�¬¹i]Ú�´�Ú�Ü�T&W
îyÜ�TV[]TV´�Q·W
½oT���TVU6W
N3ThÔZñ#�<b v ò&W�ñVòoò � 6�Â"i�¼�[]`<b�r4³ �Vò � ò�ð#�&��ñ�O

Y �yv ]wr0[]`&�<`oi�T|s£¼�`nl�¼�Ú�Á&ÔÇ¼�°�dqµ�dhT|i]QcÜ&QcscQÌ¼yÔM¼�`nl�QÌ¼�d"g|TV[�Qc`oÚ&i¹j�d^Ú&¼�[�QcU�`¿P�d�¼�df\�¼�`o[�i­T|¼ X î�r4r2��`o[ j�dfÚ)b
¼�[�QcU�`¿µ
TV\�¼�`o[�Qcdfi­T|U�ÁZl�Ú��<df[�a�dhTVmni b ��Ó ÀFÂwW ��¬­PeW
r0[]QSU�\fd�¼�`oU6W
ÀFÂ"j"À QSU.��[]dd��TV[�T«¼�Qc`VU6O

v&v


