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RTSVU�WYX[ZH\^]:_`WaVbdcfeg_ihkj�X
e"hmlneg_iWY_dopcqep_`hmj
r X�ops:otepU9WYX9o"u
hkWYlVbiX�vnX9o

wyxphmz{X
e"|{u�cmxpX

}(cql~lOhkxte r X�xgX9u�SVX9xgu�S~X�j7��Z��m�qZ�\��5u
ephm�~xpX��q�k�V�(\��q�Hl~cm�mX9o

�2���9���f�V�m�m��� �kX�jVX9xgcmb�u
hkj�epxghmb r X9op_i�kj�cqlVl~xph�cmu�S���hmx=epSVXYotegcq�~_ib`_i� cfeg_ihkj�hq��u�hmj�epxghmb`b`cm�Vb`X r xg_���egbiX opo
j~hmjVb`_ij~X9cqx&opsno{egX�W&oYhmj��~jV_iepX r _iWYX�jOot_`hmj~cmb(��_`X��mxghmaVl~oH_do&lVxgX9opX�j�epX r�� RTSVX�cqlVl~xph�cmu�SP_do&�~ckotX r
hkj�epSVX�u
hmjOu
X�lVe hq��epx�cqjOot¡kX�x�otX5��aVj~u
ep_`hmj~o9¢OepSVX�X�vn_`otepX9j~u
X�hm�y£"SV_`u�S�_do(X ¤�aV_i¡fcmbiX9jke eph&egSVXops:otepX9W�¥ o
u�hmj�epxghmb`bdcq�V_`bi_ie{s � |¦egohmane�u
hkWHX&_do�egSVX¨§7©pªm«�¬®C«gªq¯#otegcq�~_ib`_i� cfeg_ihkj-hq�ªf°O±�egxgcqz{X9u
ephmxgs�\²_ � X � j~hqejVX u´³
X opogcqxg_`bis�c�ophmb`anep_`hmj�hq��epS~X¨u
hmj�egxphkbGotsnotepX�W�\µ_`j�epSVX¨otegcqepX¨opl~cmu�X � RTSVX&l7hkogop_i�V_`b`_�e{s¶hq�"cqlVlVb`s:_ij~�
egSVXYcqlVlVxghkcku�S�eph�cqj�cmxp�V_iepx�cqxgs�u
hmj�egxphkbibdcq�Vb`XopWYh�hmepS r xp_i��epb`X9ogo[otsnotepX�W·��hkbib`hf£(o _`j�egaVxgj���xphkW¸epSVX
�Ccku´e�egS~cfe�cmj:s�u
hkjkegxphkbibdcq�~biXYSVhkWHhk�mX9jVX�hka~o[cqlVlVxgh¹vn_iW&cqep_`hmj�hq��epSV_do�ops:otepX9Wºu9cqj��OX»bi_i��epX r²¼ ¡:_`c�c
r s�jOcqWY_`u5X�v�egX�j~op_`hmjO½�eph¨cYopsno{egX�W¾hkj�cY�#_iX[�mxghma~l � |¿bib`a~otepx�cfep_`¡mX[X�vncmWYlVbiX oTcqxgX5�k_i¡kX�j �
À�Á�ÂQÃgÄÅ �fÆ��m� lVx�cmu
ep_du�cmb:otegcm�V_`bi_`�9cqep_`hmj�¢fjVhkjVb`_ijVX cqxyops:otepX9W�¢m��_`X��kxphkaVl�¢fSVhkWYhm�mX9jVX�hka~o�¡mX9u
ephkx��OX�b r
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 � �=j lVx��9opX�j�egX&aVjVX»W���epSVh r X2����j���x�cqb`X r X2ops�j�egSVU9opX r X¨b`hm_do r X»u
hkWHW&cmj r X¨l7hmaVx�b`c
otegcm�V_`bi_dopcqep_`hmj r X¨ops:otepU9WYX9o r X¨u�hmWYW&cqj r XHj~hmjVb`_ij��9cq_`xgX9o9¢�ogcqj~o r �9xp_`¡mXk¢#hkl��9xgcmjke�opaVx r X o��mxghmaVl7X9o
r XY�#_iX � ��¥ cmlVlVxgh:u�S~XX9ote��~cmo���XYopaVx[bI¥ anep_`b`_`ogcfeg_ihkj r XH��hkj~u´eg_ihkj~o=epx�cqj~op¡mX9xgopX9o9¢ r hmj�e[bI¥ X
vn_do{egX�j~u�XHX o{e
� ¤�aV_i¡fcmbiX9jkegX��»b`c2u
hmWYW&cqj r cq�V_`b`_�e�� r a�otsnotepU�WYX �5� l~cqxpep_`x r X�u
X�etegX�W��
egSVh r Xm¢�_`b�X9ote5l7hkogot_`�Vb`X r X
otegcm�V_`bi_dotX9xlVx�cfeg_`¤�aVX9WYX�j�e�j�¥ _`WHl7hmxpepX�¤�aVX�b`b`X¨epx�cfz{X u´eghm_`xpX r cqj~obI¥ X9opl~cmu�X r ¥ �
e�cfe ¢�opcmj~o¤�aVX�u
X9bib`X
³¿u
_
ophm_ie�othkbiaVep_`hmj r a�opsno{egU�WYX r X¨u
hkWYWYcmj r X ��� j-hkanepxgXm¢#bI¥ cqlVl~xphnu�SVXHX9ote�cqa~ogot_yaVep_`bi_dopcm�Vb`XHl7hma~x r X9o
opsno{egU�WYX9o opcmj~o r ��xg_`¡mX�u
hkWYWYcmj r cm�VbiX oT���9j���x�cqanv¨\ _ � X � lOcmo"j�� u
X opogcq_`xpX9WYX�j�e(otaVx r X9o �mxghmaVl7X9o r X
�#_iX
\ X9jPu
hkj~op_ r �9xgcmj�e�aVjVX2cmlVlVxgh¹vn_iW&cfeg_ihkj�SVhmWYhm�kU�jVX2u
hmWYW&cqj r cq�Vb`X¨X�e9¢���¡kX�j�epa~X�b`biX9WHX9j�e9¢yaVjVX
X�v:epX�jOot_`hmj r s�jOcqWY_`¤�aVX r X[u
X�b`b`X
³¿u
_7lOX9xpWYX
epegcmjke r X=xpX9j r xgX b`X9o�u�S~cqWYl~o r X5¡mX9u
epX9aVxgo�_`j�¡fcmxp_dcqj�ego�l~cqx
x�cql~lOhkxte�� a~jVX"hml���x�cfeg_ihkj r XT�mxghma~lOX ��� X9o�X
vVcmWHl~biX o�_ib`biaOo{egxgcqep_i�Coyothkjke r hkjVj��9o��=bdc �Oj r a�x�cqlVl7hmxpe �
� Å � � Ã ��� 
 �&� otegcq�~_ib`_`ogcfeg_ihkj&lVx�cfep_d¤�aVXm¢:ops:otepU9WYX jVhkjVbi_`j�� cq_`xpXk¢k�kxphkaVlOX r X=�#_iXk¢:u�SOcqWYl r X=¡mX9u
epX9aVxgo
S~hmWYhm�kU�jVX
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� � � w�hk_ij�e otegcq�~_ib`_i� cfeg_ihkj �[���[���[�����5���[���[�����[���[���5���[�����[���[���[�����5��� � �
� � � R�x�cfz{X9u
ephkxps¨otegcm�V_ib`_`�9cfeg_ihkj ���[�����5���[���[�����[���[���5���[�����[���[���[�����5��� �k�

(657 Á �k�V� Á�Å98 7 Å  Å9:7Á $ Á:Å �#�H� Â �9� Á �� !;)
Z � � �#_���eg_ij~�&hq�ycqj�SVhmWYhm�kX�jVX9hma~oTopsno{egX�W$eghYcYopsno{egX�W hkj�cY�#_iX��kxphkaVl ���[���[�����5��� �¹�
Z � � � lVlVb`_`u9cfeg_ihkj2eghYlVxgcku´eg_`u9cqb�otegcq�~_ib`_i� cfeg_ihkj ���[�����[���[���5���[�����[���[���[�����5��� ��<

=?>�@ ��	,�� Á � !4A
< � �CB�SOcq_`jVX r ops:otepX9W&o ���[���[���[�����5���[���[�����[���[���5���[�����[���[���[�����5��� �'D
< � � ]ns:otepX9W&o"hmjFE.GIHKJ�LG£"_�egS�e{£�hYu
hkjkegxphkb�_ij~lVanego ���[���[���5���[�����[���[���[�����5��� �NM
< � � O jV_du
snu
b`X ���5���[�����[���[���[�����5���[���[�����[���[���5���[�����[���[���[�����5��� � �
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H � L���� H ����� L ¼ � ½

r X�jVhmepX»c�u�hmj�epxghmb�otsnotepX9W/hkj c���_`X»�kxphkaVl��H¢y£"_�egS
�
� �! " ! "�

�
� b`X
��ep³®_`j:¡¹cmxp_dcqj�e�opWYh:hqepS-¡kX9u
ephmx

�OX�b r o ¼ ¡ � � � ½�£"SV_du�S�ogcfeg_`ot��s»egSVXY��_`X � b`�mX9�Vx�c¨}(cqj$#IB�hkj r _iep_`hmj ¼ � � } BT½ � RTS~X r xg_���e=epX9xpW%� H ����� L
_do�cmogotaVWYX r eph�7X�b`hmj~��eph
�'&(\ epS~X(egcmjV�mX9j�e�otlOcmu
X=hq����cqe � \�¢ncqj r egh r X9lOX9j r u�hmj�ep_`j:aVhmaOotb`shkj� � RTSVX�lVxghm�Vb`X�W·c rVr xgX9ogopX r _ij�epS~_`o l~cql7X�x"_doTepS~X�§O©pªk«
¬®C«�ªf¯ ��¬¿ª �
�¯ �� ªf¬®��f°2hq��epSVX_ r X9j�ep_ie{s»X�b`X�WYX9jke(�) �¸¡:_dc�egSVX�cmops:WHlVephqeg_`u2o{e�cq�V_`b`_i� cfep_`hmj hq�=c�u
hkWYl~cmu
eHopX
e&u
hmj�e�cq_`jVX r _ij�cqj cmxp�~_�egxgcmxps�otW&cmbib
j~X�_`�mS:�OhkxpS~h�h r hq� ( � �=�:¡:_`hma~opbisk¢�epSVX�W&cq_`j�u�ckotX[hq��_ij�egX�xgX9oteT_do"£"SVX9j�otl~cmj+* � � H ( L �! " ! "�

�
� H ( L�,.-	�0/"\²£"SVX�j2143 r _`W H5��Lp¢~��hmx"_`j~o{e�cqj~u�X �

wyxg_`hmx"egh»u
hkWHWYX9jkeg_ij~�&aVlOhkj�epSV_do(l~cmxteg_`u�aVbdcqx u�hmj�epxghmb�hk�nz{X9u
ep_`¡mXm¢~_�e W&c¹s2�OX�aOotX���aVb�egh&X
vnlVbdcq_`j
£"S:s�epSVX[��_`X �kxphkaVlY��x�cqWYX�£�hmx6#_do�u�S~hkopX�j&SVX9xpX ��� u
hkWHWYhkj&WHhmep_`¡fcfep_`hmj»_`o�epS~cqe�¡fcqxg_`hma~o�lVS:s:op_du�cqb
opsno{egX�W&oGcmxpX"j~cqepaVx�cqb`b`sWYh r X�b`X r ckoGotsnotepX9WYo�hmj&��_`X(�kxphkaVl~o � }"_`�m_ r �Oh r _`X9o�_ij2otl~cku
X(cmj r u�cmxtep³®b`_7#kX
¡kX�SV_du
b`X9oYcmxpX2£�X9bib8#:jVhf£"j X
vVcqWYlVb`X9o �P� otX u
hkj r WYhqeg_i¡fcqep_`hmj�¢�£"SV_`u�S £�X��7X�b`_iX9¡mX�_`oYb`X9ogo9#:jVhf£"j
cmb�egSVhma~�mS�_�e(_do"_`WHl7hmxpegcmj�e(£"_�egS�xgX9opl7X9u´e"eghHepSVX��kX�jVX9xgcmbQxpX9biX9¡¹cmj~u
X[hm��egSV_`o"��xgcmWHX9£�hkx�#&_`j B�hmj�epxghmb
RTS~X�hmxgsm¢ _do#xgX�bdcfegX r eph(epSVX�lOh�opop_i�~_ib`_�e{s[hm�:b`hnu�cmbib`s5cmlVlVxgh¹vn_iW&cfeg_ij~�(cqj:s5opWYh:hqepS�u�hmj�epxghmb`bdcq�Vb`X r xg_���egbiX opo
opsno{egX�W¸�:s�c2u�hmj�epxghmb`b`cm�Vb`X�otsnotepX�W hkj�c»�#_iXH�mxghma~l � �#X
e5a~o5�OXHWYhmxgX�oplOX u
_i�Oucm�Ohkane=egSV_do=l7hm_`j�e �
� £�X�b`b:#:jVhf£"j»xgX9opaVbie9¢na~opX r _ij�W&cqj:s¨u
hkj�epxghmb�o{ega r _`X9o9¢n_`o�egS~cfe(cmj�s¨opWYh:hqepS�u
hkj�epxghmb`b`cm�VbiX r xg_���egbiX opo
opsno{egX�W&oThmj�ophmWYX�cqxg�V_�egxgcmxpsYW&cqj~_���hkb r<; \²jVhme(jVX9u�X9ogopcmxp_`bis¨cY�#_iX[�mxghma~l:\ ¢

�=>	�� � ��� �
� � �

H = L ¼ �m½

u9cqjY�7X(bihnu9cqb`bisHcqlVlVxgh¹vn_iW&cqepX r ¢q¡:_`c[egSVX u�hmj~u�X�lneGhm�QS~hmWYhm�kX�jVX9hma~oycmlVlVxgh¹v:_`W&cfeg_ihkj�¢q�:s�c[jV_`b`lOhmepX�j�e
opsno{egX�W hq�negSVX�ogcqWYX r _`WYX�j~op_`hmj.?`��ZV¢��m�A@ �CB S~cfe�_`o�biX opo�#:jVhf£"j�¢¹hmxQ\ eph=hmaVxC#:jVhf£"biX r �mX
\/S~cko#�7X�X9j
b`X9ogo�a~opX r _ij2epSVX�B�hkj�epxghmb7bi_iepX9xgcqepaVxgX r X�¡mhmepX r egh��X9X r �~ckuD#»otegcq�~_ib`_i� cfeg_ihkj»hq��jVhmj~bi_`jVX9cmx"otsnotepX�W&o9¢:_`o
egS~cfeyegSV_doyjV_`bil7hqegX�j�e�otsnotepX9WEu�cmj�_`jHepaVxgjY�OX"X9W�7X rVr X r ¢�¡:_`c=epS~X(u
hmjOu
X�lVeGhq�Ob`_i��ep_`jV��hq�7¡mX u´ephkx��~X�b r o? � <n¢#� �E@®¢7_ij�egh»c¨ops:otepX9W¸hmj�c¨�#_iX��kxphkaVl2\ _ � X � c¨opsno{egX�W·hq�ye{s:lOX ¼ � ½(£"_�egS���X9xph r xp_i��e egX�xgWF�=\
£"S~hkopX r _`WYX�j~op_`hmj»_do�epS:a~oT�k_i¡kX�j2��sYegSVX r _`WYX�j~op_ihkj»hm�#epS~X�B�hkj�epxghmb���_`X � bi�kX��Vx�cHcmogothnu
_dcfegX r £"_iepS
egSVX(hkxp_`�m_`j~cqbnj~_ib`lOhmepX9jke�otsnotepX�W �HG hmepX"egS~cfeyegSV_`o�lVxghml7X�xpe{s_doy¡mX9xps�Wa~u�SYxgX�bdcfepX r eph[epS~X(_iWYl7hmxpegcmjke
xghmb`XylVbdc¹smX r _`j[��hmxgW&cqbm�#_iX�³¦cmbi�kX��Vx�cq_du�egX9u�SVj~_`¤�aVX o��:s=�#_iXG�kxphkaVl~o�cmj r biX���et³¦_ij:¡fcqxg_`cmj�e#u
hmj�egxphkbqotsnotepX�W&o
hkj��_`X��mxghmaVl~o�\²¡�_dc"egSVXToth5u�cqb`b`X r �n°OJI���©���ªf¯~«��f°O¬I© �f¯��´±���¬��%�K? Z~�m¢��NM"@ ��� u
hkj~otX ¤�aVX�j~u�X�hm�~_�e�_do#egS~cfe
egSVX�egX9u�SVj~_`¤�aVX o r X9¡mX�b`hml7X r _`j�egSVXlVxgX9opX�j�e(l~cmlOX9x=cmxpX�j~hqe xgX9otepxg_`u
epX r eph2opsno{egX�W&o(hkj���_`X��mxghma~l~o �
RTS~X�s»cmlVlVb`s»cqbdoth�eph&�kX�jVX9xgcmb�otsnotepX�W&oTb`_7#kX ¼ �m½ � �=j~u
X5egSVX[�mX�j~X�x�cqb`_�e{s&hm��ops:otepX9W&oThmj���_`X��mxghmaVl2_`o
a~j r X�x�oteph:h r ¢OhkaVx(jVX�v:e5cqj r b`cko{e5cqxg�maVWYX�j�e=u�hmj~op_do{e�o(_`j�otSVhf£"_`jV�&egS~cfe=epSVXH��_`X��mxghma~l���xgcmWHX9£�hkx�#
_doTl~cmxteg_`u�aVb`cmxpb`s&£�X�b`b�c r cmlnepX r ephYegSVX[lVxgX9opX�j�e(cqlVlVxghkcku�S&��hmx"�7hqegS»egSVX�hkxpX�ep_du�cmb�cqj r u
hkjkegxphkb r X9op_i�kj
xgX9ckothkj~o � RTS~X�X
v:epX9j~ot_`¡mX�aOotX[hq��epS~Xotl7X9u�_��7u[lVxphklOX9xteg_iX o"cmogothnu�_`cqepX r £"_iepS�otsnotepX9WYo(hmj���_`X��mxghmaVl~o
_`j�egSVXTlVxgh�hm�Co�hq�VegSVXTWYcm_ij�xpX ota~b�e�o�xgX�l7hmxpepX r _`jegSVXTlVxpX otX9j�e�l~cmlOX9x�_do9¢q�:s�_�e�otX9b��{¢mc=�mh:h r _`b`bia~otepx�cfeg_ihkj
hm�#egSV_`o �

�#X
e�a~o�jVhf£-��hnu
a~o�hkj�u
hkj�epxghmbm_dogotaVX o�cqj r lVane�epSVXTlVx�cmu
ep_du�cqb:otegcq�~_ib`_i� cfeg_ihkj�hm�nz{X u´eg_i¡kX�u
hkj~op_ r X9xpX r
S~X�xgX(_ij»lOX9xgoplOX u´eg_i¡kX(£"_�egS&epS~X xgX9opX9cqx�u�SHXMLQhmxpe r X9¡mhqegX r egh r xg_���egbiX opo�u
hkjkegxphkbibdcq�~biX"ops:otepX9W&o�b`_7#kX ¼ �k½´¢

NPO1P�NJQ
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