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�¤² b bSo � aihkjv` y `%¬�h�l y � l>m¦h � `GtSouh � j §�¨`�j ¨`Ta�`TqOm�©Sq�f y h�wx`T{!oOq y o � y � `�²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²����
�¤² � ³�q�l>jvzkwx`G`TqQa|l4fpjvjvl4�4`�m � fvluqk�uh�jvl4f � ` � ¨`2�uhkjvfp` � ²%²G²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²����

�¤² ��²p� ~¯� oO�kj ^`2a�`Gwx`Ta�fVU y fvw¦{ � `�ms`2m y fvw¦t¤` � wnfvouqQqOh¤a ¨` � fv¬�hk`%l4w¦wno�{�f ¨`�` ²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²����
�¤² ��² � ¡ fgwn{ � ¨`2mxfgwnl4mxfvouq-`2qQmx`Ta�t¤w�`�m�o � y � ` ¨`�jv`�� ¨`'²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��u�
�¤² ��² � ³�q�l>jvzkwx` y `�jgl�wnmnl4��fpjvfpm ¨` ²�²%²G²%²%²G²%²G²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��4�
�¤² ��² b ³�q�l>jvzkwx` y `�jgl y fgwntS` � wnfpoOq-q�h�a ¨` � fg¬Oh�`GtSouh � jp`%w¦{ ] ¨`2a|l y fgwn{ � ¨`2mxfgw ¨`�`2qQmn`2a|t�w�`2m�`2qr`2w¦t�l4{�` ²�²%²��5S

�¤² � K¯luw y hQm � o4fgwxf ^`Ta�`�o � y � `Á²%²%²G²%²�²%²G²%²%²G²%²G²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��4�
�¤² �¤²p� À j ¨`2a�`2qOm¯©Sqkf y£§ l ��ª`2mx`�m � fvluqk�uh�jvl4f � ` y hrm � oufvwnf ^`2a�`�o � y � `�²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��4�
�¤² �¤² � c�qk`G°¸o � aih�jp` y `�¬�h�l y � l4mnh � `Gt¤oOh � j §�¨`2j ¨`2a�`2qOm y hrm � oufvwnf ^`2a�`�o � y � ` ²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dS��
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Sk²p� À j ¨`2a�`2qOm�©Sqkf yM§ l �2ª`2mx`G¬Oh¤l y � l4qk�Ohkjgl>f � ` y h�wx`T{!ouq y o � y � `�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dS��
Sk² � ��ouhk�u`�j ¨`2j ¨`2a�`2qOm�©Sqkf yM§ l �2ª`2mx`G¬Oh¤l y � l4qk�Ohkjgl>f � ` y h�wx`T{!ouq y o � y � ` ²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dSV�
Sk² � c�qk`G°¸o � aih�jp` y `�¬�h�l y � l4mnh � `Gt¤oOh � j §x¨`2j ¨`Ta�`2qOm�©Aqkf·¬�h�l y � luqk�uhkjgl>f � ` y h�wn`2{!oOq y o � y � ` ²G²%²G²%²%²G²%²�²%²dS�b
Sk² b ³�q�l>jvzkwx`G`TqQa|l4fpjvjvl4�4`G¬�h�l y � l4q��uhkjgl>f � ` � ¨`��uh�jpfv` � ²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dS>�

Sk² bS²p� ~¯� oO�kj ^`2a�`Gwx`Ta�fVU y fvw¦{ � `�ms`2m y fvw¦t¤` � wnfvouqQqOh¤a ¨` � fv¬�hk`%l4w¦wno�{�f ¨`�` ²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dS>�
Sk² bS² � ¡ fgwn{ � ¨`2mxfgwnl4mxfvouq-`2qQmx`Ta�t¤w yM§ o � y � ` ¨`2jp`2� ¨`¥²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dSV�
Sk² bS² � ³�q�l>jvzkwx` y `Gwnmnlu�kfvjpfvm ¨` ²%²�²%²G²%²%²G²%²G²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²dSV�
Sk² bS² b ³�q�l>jvzkwx` y `�jgl y fgwntS` � wnfpoOq-q�h�a ¨` � fg¬Oh�`GtSouh � jp`%w¦{ ] ¨`2a|l y fgwn{ � ¨`2mxfgw ¨`�`2qQmn`2a|t�w�`2m�`2qr`2w¦t�l4{�` ²�²%²dSV�

Sk² � K¯luw y hQm � o4fgwxf ^`Ta�`�o � y � `Á²%²%²G²%²�²%²G²%²%²G²%²G²%²G²%²%²�²%²G²%²G²%²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��4�
Sk² ��²p� À j ¨`2a�`2qOm¯©Sqkf y£§ l ��ª`2mx`G¬�h�l y � l4q��uhkjgl>f � ` y hQm � o4fgwxf ^`Ta�`�o � y � `Á²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²��4�

Sk² � ��ouhk�u`�j ¨`2j ¨`2a�`2qOm�©Sqkf yM§ l �2ª`2mx`G¬Oh¤l y � l4qk�Ohkjgl>f � ` y hQm � o4fgwxf ^`2a�`�o � y � ` ²%²G²%²G²%²�²%²%²G²%²G²%²G²%²%²G²%²�²%²����
Sk² SEc�qk`G°¸o � aih�jp` y `�¬�h�l y � l4mnh � `Gt¤oOh � j §x¨`2j ¨`Ta�`2qOm�©Aqkf·¬�h�l y � luqk�uhkjgl>f � ` y hQm � o4fgwnf ^`Ta�`�o � y � ` ²%²G²%²%²G²%²�²%²����� � º 9 ¾u¿µ�·� :¸º 9 � ¼ ?�� � �;?ð��¾ ¼;: FS��� ��C
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¶�`2w ¨`�j ¨`2a�`Tqum¦w%©Sq�fvw yM§ l ��ª`�mn`¥mx`2jvw|¬�h § fpjgw�ouqOm ¨`�m ¨`¥fvqOm � o y hkfvmnw�t�l � � ¨` y¯¨`�jv`2{�� ��� X �uo4f � luh�wnwnf�� ��� Yiw § fga�tSouwn`2qOm�{!oua|a�`
h�q ouh�mxfvjGq¤l>mnh � `2jGtSouh � jgl � ¨`TwxoujvhkmnfpoOq y `2w ¨`T¬�h�l>mnfpoOq�w y `(�l>}k®�`2jpj<² À q�`��A`2m�¢ yM§ h�q t¤oufvqOm y `(�khk`5a|l>m ] ¨`2a|l4mxfg¬Oh�`4¢
fvjvw�tS` � a�`�mxmn`2qOm y `5{!ouq¤wxm � hkf � ` y `Twr`Twnt¤l4{!`Tw y£§ lut�t � o�}�fga|l>mnfpoOq {!ouqk°¸o � a�` y `5j § `2w¦t�lu{!`! X�"�#�$&%(' Yr¬�hkfGfvqOmn` � �Ofv`2qOm y `
°µl_´{!ouqFq�l4mnh � `�jvjp` y luq�w�jvlr°¸o � a�hkjvl4mxfvouq���l � fgl>mnfpoOq�qk`2jpjv` y `¥{!`2w ¨`T¬�h�l>mnfpoOq�w�² ¡ § luhkm � `�t�l � m�¢ yM§ h�q5tSo4fgqum y `��khk`�t ] zkwnfv¬�hk`
`2mQt � l>mnfv¬�hk`u¢�fvjgwrtS` � a�`�mxmn`2qOm�t�l � `!}k`2a|tkjv` y `Fmx`Tqkf � {�oua|tkmx` y `2w y fgwn{�ouqOmxfgq�hkfvm ¨`Tw y `Twr{ ] lua|t�w ¨`�jv`2{!m � oOa|l>�uq ¨`�mnfv¬�hk`Tw
luh�} fvqOmn` � °µl4{!`Tw�`TqOm � ` y f)� ¨` � `2qOmnw�a|l>m ¨` � fvluh�}�a�l4fvw�l4h¤wnwnf yM§ fga|tkj ¨`2a�`2qOmn` � y `i°µl_´{!oOq wxfga|tkjv` y `2wG{!oOq y fvmxfvouq�w�l4h�} jvfga�fvmx`Tw
y `rmõzkt¤`-{�ouq y h�{!mn`2h � t�l � °µl>fvm%ouh5fga|t ¨` y l4q�{�` y `-w¦h � °µlu{!`u² \ oOhkmx`�°¸o4fgw�¢wxf�j § ouq«w § fvqOm ¨` � `2w¦wx` ^l y `Twit � ou��j ^`Ta�`2wG`2q � ¨`2�4fga�`
m � luq�wxfvmxouf � `�`2ms`2q¥� ¨`�oOa ¨`�m � fv`�{!oOa|tkjp`�}k`4¢�{!`2hk}5Uõ{!fgw¯fva|tSouwn`2qOm¯`2qQt � fgq�{�fvtS`�j § hkmxfvjpfgw¦l>mxfvouq y `Ga|l>fvjpjgl>�u`2w�m � fvluqk�uhkjgl>f � `2w X � ¡ Y
o ^h m ¨`2m � l ¨` y � fg¬�hk`2w X � ¡ YÙ² W�q wn` ] `2h � mn`�l>jvo � w y `�°µl_´{!ouq w¦h � t � `Tq�l4qOmn`�luh t � oO�kj ^`2a�` y ` jglÁ{!oOq y `Tq�wnl4mxfvouq y `�a|l4w¦wn`4¢
oOt ¨` � l>mnfpoOq�fgq y fgwntS`2q�w¦l4��jp`%tSouh � ¬�hk`Gjv`�wn{ ] ¨`2a|liq�h�a ¨` � fg¬�hk`4¢kl4t ��^`Tw y fvw¦{ � ¨`�mnfvw¦l>mnfpoOq�`2qrmx`Ta|t�w�¢ � `Twxmn`�`�}�tkjpfg{!fvmx`u¢�t � out � f ¨`�m ¨`
fgq y fgwntS`2q¤wnlu�kjp`�t¤oOh � �ul � l4qOmnf � j § ` �¥{�lu{!fvm ¨` y `�jgl�a ¨`�m ] o y `4²O��oOh�w�fvjvjvh�wnm � ouq¤w�{!`2mxmn` y f �¥{�hkjvm ¨`�wnh � jv`�{�luw y `�j §�¨`T¬�h�l>mnfpoOq � ¡
`TqQa�fvjpfv`2h ] oOa�o4� ^`2qk`Gt¤oOh � wnfva|tkjvf ©S` � ¢�h�qk`G°¸o4fgw�{!`2jpjv`$Uõ{!f ¨`2{ � fvmx`GwxoOh�wsjgli°¸o � a�` yM§ h�q�wxzkwnm ^`Ta�` y h�wn`2{�ouq y o � y � `�Z*,+,-.* $ +�/ -"0#�$$X�"�#�$ -. Y21���3�465 + %($87 � X ��Y
o ^h 9 -. y¯¨`Twxfv�uqk`�fg{!f£fgq y f)� ¨` � `2a|a�`2qOmsjp`�{ ] lua|t ¨`2jp`T{!m � fg¬�hk`�oOh-jv`�{ ] lua�tQa|l>�Oq ¨`�mnfv¬�hk`u²

9 "�#�$ -. 1 * . +* 3 \�: * . \* 3 +
9 -"�#�$<; 1 X : * ;* 3 + % * ;* 3 \ Y<=Ù² -"�#�$ `Twxm�j § l y ��oufvqOm¯°¸o � a�`�j y ` "�#�$ ²

¶li°¸o � a�hkjgl>mxfvouqr�Vl � fvl4mxfvouq�q�`�jvjp` y ` X ��Y¯w §x¨`T{ � fpm>Z>??@ ??A K ] ` � { ] ` � -. XB$ YC4 M 1D XE"0#�$&% 5 + Y�mn`�j·¬�hk`,ZF +F $ +,GIHKJ -. XE$ Y&L -M F 3 /NGOHPJ "�#�$�X -. Y "0#�$�X -M Y F 3Q1 � R -M 4 M
X �,Y

M^N y�¨`2wnfv�uq�luqum�h�qKwnouh�w UÈ`2w¦t�l4{�` yM§ lut�t � o�}kfva|l>mnfpoOq«t�l � ¨`2j ¨`Ta�`2qOmnw�©Sqkfgw y ` M ¢jv`Qt � ou��j ^`Ta�`-wx`Ta�f U y fgwn{ � ¨`2mxfgw ¨`�`TqÁ`Twnt�lu{!`
w §�¨`2{ � fvm	Z >??@ ??A K ] ` � { ] ` � -. N XE$ YS4 M^N mx`2j£¬�hk`�ZF +F $ +PG H J -. N XB$ Y&L -M N F 3 /TG H J "�#�$�X -. N Y "�#�$�X -M N Y F 3Q1X� R -M N 4 M N

X �5Y
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{�`�¬Oh�`�j § ouq ¨`2{ � fvmswxoOh�w¯°¸o � a�`��¦a|l>m � fg{!fv`�jvjp`���Z
� N F +�� NF $ + /�� N � N 1X� X b_Y

W�q y fpm¯¬Oh § fvjSz�l�{�ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wx`�wxf<¢ y l4q�w�h�qk`��¤l4wn`�{!oOqu�u`2q�lu�kjv`	� -
��� y ` M^N ¢Ojglia|l>m � fg{!` � N y fvmx`�� y `�a|luwnwn`��
`Twxm y fgl>�4oOq�l>jv`4² ¡ l4q�wjv`¯{2l4w y `�j §�¨`2¬�h�l4mxfvouq y `Tw�oOq y `Tww¦{�l4jvl4f � `ð`2m y `¯j § hkmnfpjvfgwnl4mxfvouq y£§�¨`2j ¨`2a�`2qOmnw£©Sqkfgw y `�mõzktS`�� \ U<¶l>� � l4q��4`4¢
{�`�mxmn`-t � out � f ¨`�m ¨`�q § `Twxm�oO�kmx`Tq�hk`¥¬�hk`¥��fvl�h¤qk`-l4t¤t � o�}kfga|l>mxfvouq({!oOq�wxfgwnmnl4qOm ^l�{2l>jg{�hkjv` � jv`2w�fvqOm ¨`�� � l>jv`2w�fgqOmx` � �4`Tq�l4qOm y luq�w
jgl a|l>m � fg{!` y `ra�luwnwn` ^l�j § l4f y ` y `�°¸o � a�hkjp`Tw y `-¬�h�l y � l>mnh � `�l4t¤t � oOt � f ¨`2`2w X �uo4f � � �2�0�È¢ � �0��YÜ² ¡ luq�w%jv`-{�luw y `Tw ¨`2j ¨`Ta�`2qOmnw
©Sq�fvw6 XE"0#�$ YrtSouh � y `TwQa|l4fpjvjvl4�4`Tw � `2{!m¦l4qk�Ohkjgl>f � `Tw�¢ðjglKwnm � h�{�mnh � `(t�l � mnfv{2hkjvf ^` � ` y `2w-°¸ouq�{�mxfvouq�w y `F��l4wn` X ¬�hkf%wxoOqumr`2q
°µl4fpm y `2w-t � o y hkfvmnw-mx`Tq�wxo � fv`�jgw Y�t¤` � a�`�m yM§ oO�kmx`Tqkf � jgl«{!ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wx` ^l5j § l>f y ` y `�°¸o � a�hkjv`2w y `(¬Oh¤l y � l>m¦h � `
a�ouq�o y fva�`2q¤wxfvouq�q�`�jvjp`Tw�¢�`2m�{!`T{!f·tS`2h�m�wn`%� ¨`Tq ¨` � l>jvfgwx` � l4hk} ¨`2j ¨`Ta�`2qOmnw yM§ o � y � `%wnh�t ¨` � fp`Th � {!oOq�°¸o � a ¨`2a�`Tqum�luh�}rm � l��Vl4hk} y `
K�o ] `2q_UÈ oOq � X {Ù°�² � ����YÜ² À q � `��Vluq�{ ] `4¢Ah�qk`�mx`�jvjv`�wnm � l>m ¨`��ufp`�wn` � ¨`�� ^`2jp`Gfgqkout ¨` � l4qOmx`�l��u`2{%jv`2w ¨`2j ¨`Ta�`2qOmnws©Aqkfvw yM§ l �2ª`2mx`4¢S{!`2{�f
a ª`Ta�`�tSouh � jv`2w ¨`�j ¨`2a�`Tqum¦w+©Aqkfvw yM§ o � y � `|jv`|t�jvh�wi��l4w2¢Mjpo � w¦¬�hk`�j § ouq5w § fgqOm ¨` � `Twnwn` ^l�h�qFa|l>fvjpjgl>�u`|`2qFm � fvluqk�4jv`2w2² À qF` �_`�m2¢
y¯¨`2wnfp�Oqkouq�wst�l ��� N h�qk`Gm � fgl4qk�Ohkjgl>mxfvouq y `�5 + ²OW�qQl%Z

M N 1�� -M N 4Q XE"�#�$&% 5 + Y�� R�� 4 � N % -M N�� � 1 -� � /"! � X 3 + % : 3 \ Y = o ^h X -�#� % ! � YC4Q5 +%$ 5'& X �,Y
� j_`2wnm���fp`Tq-{!oOq�q�h¥¬�h § ^li{ ] lu¬Oh�`�l �2ª`2mx`+`Twxm¯l4w¦wxok{!f ¨`+h�q y `�� � ¨` y `�jvfg�¤` � m ¨`4¢O`�m y ouq¤{�h�qk`�°¸ouq¤{!mxfvouq y `��¤l4wn`4¢�¬Oh�fAq § `2wnmsl4hkm � `
¬�hk`Qjvl��Vl>jv`2h � {!oOq�wxm¦l4qOmx` y `-jgl�{�oua|tSouw¦l4qOmx`rmnl4q��4`2qOmnfp`2jpjv` y h { ] l4a|t«jv`-jvouq�� y `�{!`2mxmx`�l �2ª`2mx`4²�¶�l °¸ouq�{�mxfvouq y `���luwx`
luwnwnok{!f ¨`�`ilQtSouh � w¦h�t�tSo � m�jv`2w y `Th�} m � fgl4qk�ujp`Tw�l�zOl4qOm�{�`�mxmn`�l ��ª`�mn`i`2q({!oOa�a�h�qM² ~ ouh � ¨`2�Vl>jghk` � jvlQa|l>m � fg{!` y `|a�luwnwn`4¢_fvj
°µluhkm�{2l>jg{�hkjv` �)( -. L -M ¢ -. `�m -M y�¨`2wnfv�uq�luqum y `Th�}�°¸ouq�{�mxfvouq�w y `���l4wn` y ` M^N ²�d�h � { ] l4¬�hk`�m � fgl4q��4jv`4¢>jglG°¸o � aih�jp` y `�¬Oh¤l y � l>m¦h � `
q�l4mnh � `�jvjv`2a�`2qOm+{�luq y f y l>mn`G`2wnm	Z

G � -. L -M F 3�* a�`2w X � Y
�

+,
�.- \

-. X � � Y -M X � � Y X �5Y

o ^h(jv`2wit¤oufvqOmnw � � wnouqOmGjp`Tw�a�fpjvfp`Th�} y `2w�l ��ª`�mx`Tw y `%�Á² À q °µl4fpm2¢ -. L -M ¨`�m¦l4qOm%wnh � { ] l4¬�hk`|m � fgl4qk�ujp`/� h�q5tSo4jvz�q ªoua�` y `
y `2� � ¨` �k¢ufpjAwx`+m � oOhk�4`+¬�hk`�jglG°¸o � a�hkjp` X �5Y `2wnm `!}�l4{�mx`10 ~ ouh � {�oua|t � `2q y � `+tSouh � ¬�hko4f¤ouq�q § l�t�luwð{!oOq y `2q¤wnl4mxfvouq y `�a|l4w¦wn`4¢
oOq t¤`ThkmGwxfga|tkjp`Ta�`2qOm+°µl4f � `il4t¤t�l � l ª 2 m � `Gjp`Tw�{�oua|tSouw¦l4qOmx`Tw�mnluqk�4`Tqumnfp`2jpjv`2w�`�m�qko � a|l>jv`2w y `2w�{ ] l4a|t�w -. `�m -M w¦h � { ] l4{2h�qk`
y `Tw+l �2ª`2mx`2w�`2q ¨`T{ � fp�Vluqum>Z
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{�`�¬�hkf � `���fv`2qOm ^l y¯¨`T{!oua|tSouwn` � jgl%a|l>m � fg{!` y `�a|luwnwn`+wxoOh�w jglG°¸o � a�` � N 1 � 3N / � 7N ²u¶·`�°µl4fpm�¬�hk`�jv`2w�¬�h�l4qOmxfvm ¨`2w .43 X � � Y
wno4fv`2qOm�jv`2w y `�� � ¨`Tw y `¥jvfv�S` � m ¨`¥`2qOm � l ª 2 qk`�¬�hk`¥jgl a|l>m � fg{!` � 3N `2wnm y fgl>�4oOq�l>jv`4² À q � `��Vl4q�{ ] `4¢£jgl a|l>m � fg{!` � 7N q § `2wnm�t¤l4w
y fgl>�uouq�l4jp`s{�l � jp`Tw {!oOa�tSouw¦l4qOmn`2wCqko � a|l>jv`2w y `+{ ] lu¬�hk`¯°¸ouq�{�mxfvouq y `+��l4wn`sqk`+wxoOqOm`Tq�� ¨`Tq ¨` � l>jOq�hkjpjv`2wC`Tq|l4h�{2h�q y `2w tSo4fgqum¦w� � 0 À q yM§ l4hkm � `Tw%mx` � a�`2w2¢·jv` y¯¨`!°µl4h�m y `-{!oOq y `Tq�wnl4mxfvouq y `Qa�luwnwn`¥t�l � ¬�h�l y � l>m¦h � `¥l4t�t�l � l ª 2 m y l4q�w%jv`�°µl4fpm�¬Oh�`-wx`Thkjv`2w
{�` � mnl>fgqk`Tw�{!oua|tSouw¦l4qOmx`Tw y h�{ ] l4a|t X `�m+q�ouqQjp`�{ ] l4a|t-jghkfVUÈa ª`Ta�`�Y�wxoufp`TqOm¯jv`2w y `�� � ¨`Tw y `�jvfg�¤` � m ¨`4²8 hkouf·¬�h § fpj�`2q�wno4fvm�¢¤fvj·`Twxm+{�jvl4f � ¬Oh�`�j § ou��mx`2qOmnfpoOq y `%jvl-{!ouq y `2q�w¦l>mnfpoOq y `ia|l4w¦wx`%tSouh � jp`Tw ¨`2j ¨`Ta�`2qOmnw¯©Sq�fvw  X�"�#�$ Y�t¤l4w¦wx`
t�l � h�qQm � l>fvmx`2a�`Tqumsw¦t ¨`2{�f ©A¬Oh�`4²%K�`%t � oO�kj ^`2a�`�l ¨`2m ¨` � ¨`2{!`Ta|a�`TqOm�l4�So � y¯¨`�t�l ��9 l4hk�Ol ��`Tl4h�`2m�¶�lu{!ouwnmx` � S0�·wx`2jpoOq¥jv`%t¤oufvqOm
y `��khk`�wnh�fp�Vl4qOm>ZC{ ] ` � { ] ouq�w�h�qk`�l4t¤t � o�}kfga|l>mxfvouq y ` ( -. L -M F 3 wnouh¤wijgl °¸o � a�` yM§ h�qk`r°¸o � a�`��kfvjpfgq ¨`Tl>f � ` y fgl>�4oOq�l>jv` y `Tw
y `2� � ¨`2w y `�jpfg�¤` � m ¨`4¢�wno4fvm , �;: � . 3 X � � Y M 3 X � � YÜ¢k`2m¯{ ] ` � { ] ouq�w ^l y¯¨`�mx` � a�fgqk` � jv`2ws{!o�` �¥{�fp`Tqum¦w : � t¤oOh

� ¬Oh�`�{�`�mxmn`�¬�h�luqOmxfvm ¨`
wno4fvm ¨`��Ol>jv` ^l ( -. -M F 3�jvo � wn¬�hk` -. `�m -M wnouqOm y `2w�{ ] lua�t¤w y `��u`2{�mx`2h � ws{!oOq�wnmnl4qOm¦w�¢k{!`G¬�hkf£l4w¦w¦h � `Gl4hra�o4fgq�wsjvl�{!oOq�wnfvwnmnluq�{!`
y `�jvlra ¨`�m ] o y `4² K�`�mxmn`�t � ok{ ¨` y h � `�l4�Souhkmnfpm�a|l>fgw�t � ¨`Twx`Tqumn`�¬�hk`�jg¬�hk`2w�fvq�{�ouqO� ¨`2q�fp`Tqum¦w�¢Sqko4m¦l4a|a�`2qOm�tSouh � jp`Tw�t � oO�kj ^`2a�`2w
m � luq�wxfvmxouf � `2w2² À qQ`��A`2m�¢¤`Tqr°¸ouq�{�mxfvouq y `�jgl|¬Oh¤l>jvfpm ¨` y h�a|l>fvjpjgl>�u`4¢�{!` � m¦l>fgq�w+{�oO`�¥{!fv`2qOmnw : � tS`2hk�u`2qOm ª`2m � `�q ¨`��ul4mxfp°µw X �uo4f � `
q�hkjgw�Y�{!`-¬�hkf¯{!oOq y hkfvm ^l h¤q«wn{ ] ¨`2a|l�wx`Ta�f U y fgwn{ � `2m%fvq�{�ouq y fpmnfpoOq�qk`�jvjv`2a�`2qOmifgq�wnmnlu�kjp`<0 K�`T{!fswx`-t � o y hkfvm�`TqF°µl>fvm y ^`Tw�¬�hk`
j § h¤q y `Tw�luqk�4jv`2w y h a�l4fpjvjgl>�4`r`2wnm�w¦h�t ¨` � fp`Th �r^l>= + ² ¡ luq�w|{!`Qm � l���l4fpj<¢Cqkouh�w�l y outkmn` � ouq�w�h�qk` y¯¨`Ta�l � { ] ` � l y fv{2l>jv`2a�`2qOmy f)� ¨` � `2qOmx`¥¬�hkf¯w § fgq�wnt�f � ` y `-{�`�jvjp`¥l y outkm ¨`�` y l4q�w � �2���¯tSouh � jv`-{2l4w y `Tw ¨`2j ¨`Ta�`2qOmnw�©Sq�fvw y `¥¶�l4� � l4qk�u` y£§ o � y � ` ¨`2jp`2� ¨`4² � j
w § l4�4fvm yM§ `Tq � fv{ ] f � j § `2w¦t�lu{!` yM§�¨`�j ¨`2a�`Tqum¦w£©Aqkfvw y `¯°µlA´{!oOq ^lG{�`s¬�hk`sj § h�mxfvjpfgwnl4mxfvouq y `¯°¸o � aih�jp`Tw y `+¬Oh¤l y � l>m¦h � ` ^lGt¤ouf y w t¤oOwxfvmxfp°µw
a ^`Tqk`%wxfgaihkjvmnluq ¨`Ta�`TqOm ^l�jgl|{!ouq y `2q�w¦l>mnfpoOq y `Ga|luwnwn`G`�m ^l�jvl|wnmnlu�kfpjvfvm ¨`u¢�wxf·tSouw¦wnfv�kjv`%wnluq�w�tS` � mx` y `�t � ¨`2{�fvwnfvouqM²

K�oOa�a�`Gqkouh¤w�j § l��4ouq¤w��khM¢�j § lu��wx`Tq�{!` y `%{!oOq y `Tq�wnl4mxfvouq y `Ga|luwnwn`�tSouh � jv`2w ¨`2j ¨`Ta�`2qOmnw�©Sqkfgw yM§ l ��ª`�mx`�h�w¦hk`�jgwst¤`Thkm ª`�m � `
l4mxm � fg��h ¨`2`�l4h�°µl>fvm�¬�hk`�jp`Tw�{�oua|t¤oOwnluqOmx`2w�qko � a|l>jv`2w y `2w�{ ] lua�t¤w�qk`i©¤�uh � `Tqum�t�l4w�t�l � a�fjp`Tw y `2� � ¨`2w y `ijvfg�¤` � m ¨`4²A¶ § f y¯¨`�`
¬�hk`�qkoOh�w+l��uouq�wsw¦hkfp��fv`�{!oOq�wxfgwnmx` ^l � ¨`�fgq�{!o � tSo � ` � {!`2w�¬Oh¤l4qOmxfvm ¨`Tw y l4q¤wsj § `2q�wn`2a��kjv` y `2w y `�� � ¨`Tw y `%jpfg�¤` � m ¨`%wnluq�wsmxoOhkmx`�°¸o4fgw
°¸o � {�` � jv` � lu{�{�o � yry `Tw+{!oOa|t¤oOwnluqumn`2w�qko � a|l4jp`Tw yM§ h�q�m � fvluqk�4jv` ^l|j § l4h�m � `4²S³�fvq¤wxf£j § `2w¦t�l4{�`�{!ouq¤wxm � hkfvm�{�ouqOmxfv`2q y � l�U<m U<fvjMj § `2w U
t�lu{!` M N y¯¨`2{ � fvm�tkjgh�w ] l4hkm2¢k{!`G¬Oh�fA�Ol � l4qOmxfvm�¬�h § fpjMq § z¥lit¤l4w y `�tS` � mx` y `Gt � ¨`2{�fvwnfpoOqM² À q¥ouh�m � `4¢Ofvq�wnfgwxmnouq�w¯wnh � jv`�°µl4fpms¬�hk`
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qkoOw%qkouh��4`2luh�} ¨`2j ¨`2a�`2qOmnw�©Sqkfgw%oOqumGjgl�t � oOt � f ¨`2m ¨`i°¸o � mGfvqOm ¨` � `2w¦wnluqumn` yM§ l4�Souh�mxf �¥^lrjgl�{!oOq y `2q¤wnl4mxfvouq y `¥a|l4w¦wx`|a ª`2a�`|`2q
a�fvjpfv`2hQl4qkfgwno4m � outS`4¢�{ § `2wnm ^l y f � `�jvo � wn¬�hk`���`2m���wxoOqOm�mx`Tq�wno � fp`2jvw2² ¡ `�°µlA´{�ouq¥tkjgh�wst � ¨`2{�fvwn`4¢Oqkouh¤w��u` �¦� oOq�w�{�oua|a�`2qOmsqko4m � `
wnm � l>m ¨`��ufp` � l4a ^`Tqk`+jv`2w¯{�l4jv{2hkjvw�` �_`2{�mxfp°µw ^l y `Tw�fgqO�4` � wnfpoOq�w y `�a|l>m � fg{!`Tw�� $ �¤¢O{�`�¬�hkfA�ul � luqumnfpm�`2q¥t¤l � mxfg{�hkjvfp` � ¬�hk`�jv`�{!o ªhkm
{2l>jg{�hkj y `¥{ ] l4¬�hk`�fpm ¨` � l>mnfpoOqM¢Ml4t ��^`2w y fgw¦{ � ¨`�mnfvw¦l>mnfpoOq�`2q(mx`Ta�t¤w�¢ � `2wnmx`�t � outSo � mxfvouq¤qk`�j l4hFqkoOai� � ` yM§ l ��ª`�mx`Tw y h(a|l4fpjvjvl4�4`X {!`�mnmx`it � oOt � f ¨`2m ¨`�q § `Twxm�t�l4wsoO�kmx`TqOh�`�t�l � `�}k`2a|tkjv`�t�l � jgl�a ¨`�m ] o y ` yM§ 9 l4h��ul �2`2luh_U<¶l4{�ouwnmx`�YÙ²�K § `2wnm�{�`�mxmn`�{!oOq�wxm¦l>m¦l>mxfvouq
¬�hkf�q�ouh�w�l�{�ouq y hkfpm ¨`��ul4jp`Ta�`2qOm ^l�{�ouq�wnm � hkf � `u¢ y l4q�w�jp`¥a ª`Ta�`|`Twnt � fvm X ¬�hkf�{�ouq�wnfvwnmx` ^l � lV��oOhkmx` � jv`2w y `�� � ¨`Tw y `�jpfg�S` � m ¨`
luwnwnok{!f ¨`2wCl4hk}�{!oOa�tSouw¦l4qOmn`2w qko � a|l>jv`2w YÜ¢ y `2w ¨`2j ¨`2a�`2qOmnw·©Sqkfgwðw¦h � a|l>fvjvjvl4�4`2w � `2{�mnl4q��uhkjgl>f � `Tw�² À q�`��A`2m�¢ujvlG{!oOq y `Tq�wnl4mxfvouq y `
a|l4w¦wn`�`Twxm+tS` � y hk`�l��u`2{�jv`2w ¨`2j ¨`2a�`2qOmnw¯wnmnl4q y l � y w y ^`Tw�¬�hk`%j § ouqr`2wnm�`2q�a�fvjpfv`2h�luqkfvwno4m � oOt¤` y oOqum�jv`2w�lV}k`2w�t � fgq�{!fgt�l4hk}rqk`
{�o ª 2 q�{!f y `Tqum t�luw l��4`T{�jv`2w y f � `2{�mxfvouq�w y h|a|l>fvjvjvl4�4`4²V��ouw qkoOhk�4`Tl4h�} ¨`�j ¨`2a�`Tqum¦w£©Aqkfvwð`2q|a|l>fvjpjgl>�u` � `2{�mnluqk�uhkjgl>f � `¯tS` � a�`�mxmn`2qOm
y `�{�ouqOmxoOh � qk` � {!`2m�ou��wnmnlu{!jv`4²

¶lFw¦hkfvmx` y `�{�`�m¥l � mxfg{!jv`�w § o � �uluqkfgwx`Q{!oua|a�`�wnh�fpm2²ð¶�l5wn`2{!mnfpoOq ��`Twxm�{�ouq�w¦l4{ � ¨`2` ^lFjglF{�ouq�wnm � h�{�mxfvouq y `�qkouhk�u`2luh�}
¨`2j ¨`2a�`2qOmnw-`2q a|l>fvjpjgl>�u`�m � fgl4qk�Ohkjvl4f � `4²¯��oOh�w�{!oOq�wxm � h�fvwnouq�w-`2q t�l � mxfg{�h�jpfv` � jp`Twr°¸ouq�{�mxfvouq�w y `5��l4wn`F`�m y�¨`2a�oOqum � oOq�wrjvl
t � out � f ¨`�m ¨` y `|{�ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wn`�`Tq(a�fvjpfv`2h5luqkfvwno4m � oOt¤`u²_¶·`¥t�l � l4� � l4t ] `��Q`2wnmG{�ouq�w¦l4{ � ¨` ^lQjvl�{�ouq�wnm � h�{!mnfpoOq y `Tw
qkoOhk�4`Tl4h�} ¨`2j ¨`Ta�`2qOmnw%`TqÁa|l>fvjpjgl>�u` � `T{!m¦l4qk�Ohkjvl4f � `4² ¡ luq�wijv`2w�t�l � l4� � l4t ] `TwGb�`2m��k¢qkouh¤w�luq�l>jvzkwxoOq�w%jgl t � ¨`2{�fvwnfpoOqF`�m�jvl
wnmnlu�kfpjvfvm ¨` y `Tw�wn{ ] ¨`2a|l4w�ou�kmn`2q�h�w¯� ��ªl4{�` ^l�j § h�mxfvjpfgwnl4mxfvouq y `%qkouw�q�ouhk�u`2l4hk} ¨`�j ¨`2a�`2qOm¦w�²O��oOh�w�qkouh¤wsjpfga�fpmnouq�w ^l|h�qk`%luq�l>jvzkwx`
`TqQa|l4fpjvjvl4�4` � ¨`��uh�jpfv` � X qkoOh�w�{!oOq�wnf y¯¨` � ouq�w y `2hk}-mõzkt¤`Tw y `�a|l>fvjpjgl>�u`2wst¤oOh � jv`2wsm � fgl4qk�ujp`Tw�YÙ¢�{�`�¬�hkf£t¤` � a�`2m�`2qQt�l � mxfg{�hkjvfv` �
yM§x¨`2mnh y fv` � jgl y fgwntS` � wxfvouqr`�m�j § l4qkfgwxoum � outkfv`GqOh¤a ¨` � fv¬�hk`Tw¯¬�hkf_°¸oOh � qkfvw¦wn`2qOm�h�qk` ¨`2��l4jvh¤l>mxfvouqr¬�h�l>jvfpm¦l>mnfp�u`�`2m+¬Oh¤l4qOmxfvmnl4mxfv�4` y `
jglrt � ¨`T{!fgwxfvouq y `�q�ouwGwn{ ] ¨`2a|l4w \ ² ~ oOh � jv`2w%a|l>fvjvjvl4�4`2w � `2{!m¦l4qk�Ohkjgl>f � `Tw�¢Aqkouh�wGa�ouqOm � oOq�w�¬�hk`�jv`2wGwn{ ] ¨`2a|l4w�l>fgq�wnfCou�kmn`2q�h�w
oOqum2¢·oOhkm � `¥jgl t � out � f ¨`�m ¨` y `r{!ouq y `2q�w¦l>mnfpoOq y `ra|l4w¦wn`�`2q«a�fpjvfv`2hÁluqkfvwno4m � oOt¤`u¢ yM§ `!}�{!`2jpjv`2qOmn`2wit � oOt � f ¨`2m ¨`Tw y ` y fgwntS` � wxfvouq
q�h�a ¨` � fg¬�hk`4² À q�©SqM¢·l��u`2{�jvl�wn`2{�mxfvouq5��¢£qkoOh�w�a�ouqOm � oOq�wGwnh � h¤q5`!}k`2a|tkjv`�{!oua|a�`2qOm�qkoOh�w%tSouhk�uouq�wG� ¨`2q ¨` � l>jvfvwn` � qko4m � `
wnm � l>m ¨`��ufp`Gt¤oOh � {!oOq�wnm � hkf � ` y `2w ¨`�j ¨`2a�`2qOm¦w yM§ o � y � `%wnh�t ¨` � fp`Th � ²
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o ^h-jv`��u`2{�mx`2h � q�o � a�l4j -K `2wnm�{ ] o4fgwxf � `2qOm � l4qOm¯t�l �s� l4t�tSo � m¯luh¥m � fgl4qk�ujp`u¢�`�m -J mn`�j£¬�hk`Gjp` � `2t ^` � ` X -J % -K Y�wxoufpm¯o � m ] oOqko � a ¨`4²
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~ l � {�ouq�wnm � h�{�mxfvouq y `2w¯°¸oOq�{!mnfpoOq�w -" � % -A � % -A �� % -A �� fpjM`Twxm�fga|a ¨` y fgl>m y `%� ¨` � fp©¤` � ¬�hk`>@ A X -� N L -K Y � � � X � � Y 1 X -� N L -K Y � �� X � � Y 1�� R � 4 � �X -� N L -K Y � � X � � Y 1 � R � 4 � �X -� N L -J Y � � X � � Y 1 � R � 4 � X �T�5Y

~ l � l>fvjpjv`2h � w2¢ -� � 1 -� N<� � 4 [ \ X � YÙ²�W � ¢!jv`2w ¨`��Ol>jvfpm ¨`2w_t � ¨`2{ ¨` y `2qOmx`Tw_`2qOm � l ª 2 qk`TqumM¬�hk`�jp`Tw·{!oOa|t¤oOwnluqumn`2w_m¦l4qk�u`2qOmxfv`�jvjp`Tw£`2m·qko � U
a|l>jv`2w y ` -�5� w § luq�q�hkjv`2qOmluhia�fvjpfv`2h y `s{ ] l4¬�hk`sl �2ª`2mx` y `��K²�¶�l�t � oOt � f ¨`2m ¨` yM§ h¤qkfvwno4jv�Vl4q�{�` ¨`�mnlu�kjvfp`sl4him ] ¨`2o ��^`2a�`��¯tS` � a�`�m
l4jpo � w y `G{!oOq�{!jgh � `�¬�hk` -�5� 1 -��²OK�`2{�f ¨`�m¦l4qOm�� � l>fMtSouh � mxoOhkm�� y l4q�w �%N ¢kfpj£w § `2q�w¦hkfvms¬�hk` -� N 1 -��{�`�¬�hkf£a�oOqum � `G¬�hk` -M N
`Twxm {!oOai�kfgq�l4fvwnouq%jvfgq ¨`2l4f � ` y `Tw°¸ouq�{�mxfvouq�w � -A �� % -A �� % � 4 � � & ¢ � -A � % � 4 ��� & ¢ � -" � % � 4 �  ² �
dOf�� � y¯¨`Twxfv�uq�`�jv`�qkoua�� � ` y£§ l ��ª`2mx`Tw�fgqOm ¨` � fv`2h � `2w¯`2m � � jv`�qkoua�� � ` yM§ l ��ª`�mn`2w�° � ouqOmxf ^` � `2w2¢kqkouh¤w�l��4ouq¤w y ouq�{�Z

y fga LM^N 1X� � � / � � �
X ^l�{!oOa|t�l � ` � l��u`2{ y fva M N 1 � � / � � YÜ² À q«`��A`2m�¢ ^l�{ ] lu¬�hk`-l �2ª`2mx`�fgqum ¨` � fv`2h � ` y ` � N ¢Cqkouh�w�l��4oOq�w%m � o4fgw y `�� � ¨`Tw y `
jvfv�S` � m ¨` y ` M N 4 LMON ¢ ^l|wnl��uo4f � Z9 jvl|{�oua|t¤oOwnluqOmx`Gmnluqk�4`Tqumnfp`2jpjv` y ` -M N `2q � � X oOhrmnouhkm+luhkm � `%t¤oufvqOm y ` � Y9 jp`Tw y `2hk}Q{!oOa|t¤oOwnluqumn`2wsqko � a|l>jv`2w y ` -M N `2q � �
~ oOh � h�qk`|l ��ª`�mn`�° � ouqOmxf ^` � `4¢_{!`�qkoOai� � ` y ` y `�� � ¨`Tw y `|jvfv�S` � m ¨`�mnouai�S` ^l y `2h�}({2l � l>jvo � w -M N q § lQ¬�h § h�qk`|m � l4{�`�qko � a|l4jp`X {Ù°�²�©S��b�YÜ²
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��ouh�w�l��uouq�wst�l � l>fvjpjv`2h � w y `2hk}rmõzkt¤`Tw y `�°¸ouq¤{!mxfvouq¤w y `%��l4wn` X {!°�²�©¤�¥�,Y Z9 {!`2jpjv` y `�mõzktS` -" ¢£luwnwnok{!f ¨`�`Tw+l4h�} y `�� � ¨`Tw y `�jpfg�S` � m ¨`�mnluqk�4`Tqumnfp`2jvw2¢ ^lrw¦h�t�tSo � m y l4q�w y `Th�} m � fvluqk�4jv`2w X w¦l4hk°¯tSouh � jp`Tw
l ��ª`�mn`2w�° � oOqOmxf ^` � `2w Y�Zk{!`�wnouqOm�{!`Tw¯°¸ouq�{�mxfvouq�w�¬�hkf·� ¨`Tq ¨` � l>jvfgwx`Tqum�{!`�jvjv`2w y `%j §�¨`�j ¨`2a�`2qOm  X�"�#�$ Ysh¤wnhk`2jI²9 {!`2jpjv` y `rmõzktS` -A ¢ðluwnwnok{!f ¨`�`Twiluh�} y `�� � ¨`2w y `�jpfg�¤` � m ¨`�qko � a|l4h�}M¢ ^lFw¦h�t�tSo � m y l4q�w�h¤q wn`2hkjsm � fgl4qk�ujp`u²-K�`�wnouqOm�`2q
¬�hk`�jg¬�hk`%wxo � mn`�jv`2w�q�ouhk�u`�jvjp`Tw¯°¸ouq�{�mxfvouq�w y `��¤l4wn`4²
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¶�`�°µl>fvm yM§ l��uo4f � y fgwxmnfvq��uh ¨` y `2hk}�m � lu{!`Tw�qko � a|l4jp`Tw�w¦h � { ] l4¬�hk`il ��ª`2mx`iluhkmxo � fgwn`i�kfv`2q `TqOmx`2q y h jv`2w y fgwn{�ouqOmxfgq�hkfpm ¨`2w y `
jgl¥{!oOa|t¤oOwnluqumn`�qko � a|l>jv` y `i{ ] lu¬�hk`�{ ] l4a|t y `i�4`2{�mx`Th � w ^l|m � l��4` � w�{ ] lu¬Oh�`�l ��ª`�mn` y h a|l>fvjpjgl>�u`4²^K § `2wnm�{!`2mxmn`it � out � f ¨`�m ¨`
¬�hkf·tS` � a�`�m yM§ l�� � a�` � ¬�hk` LM N � ¨`Tl>jvfvwn`Gh�qk`%�¤oOq�qk`�lut�t � o�}�fga|l>mnfpoOq y `  XE"�#�$&%(' YÜ²�K�`2{!f·`2wnm+t�l � l>fvjvjp`Th � w ¨`���f y `2qOm�{�l �R . 4  X�"�#�$&%(' Y % fgq�°�������� � � . : M N ����� =
	 � � fgq�°��� � � � � . : M N ����� =
	 �
`2m+t�l � {�ouq�w ¨`2¬�hk`TqOm�¢kwxf � � N %�67 �  y¯¨`2wnfp�Oqk`Gh�qk`G°µl4a�fvjpjv` � ¨`��Ohkjpf ^` � ` y `%m � fvluqk�uhkjgl>mnfpoOq�w y ` ' ¢�ouqQl�Z

jpfgaN�� 1 fgq�°��� ���� � � . : M N ����� =
	 � 1 �

��ouh�w�tSouh��4ouq¤w%a�l4fvqOmn`2q�luqum ¨`Tqkouq¤{!` � jv` � ¨`Twnh�jpm¦l>m�¢Mfga|a ¨` y fgl>m%t�l � {!oOq�wxm � h¤{!mxfvouqFa|l>fgwG`2w¦wx`TqOmxfv`�jðw¦h � jp`¥t�jvluqFt � l4mxfg¬Oh�`4¢
� `�jgl>mnf ° ^l�jgl�{�ouq y `Tq�w¦l>mxfvouq y `�a|luwnwn` y l4q�w¯j § `Twnt�lu{!` LMON ² \ oOhkm yM§ lu�¤o � y ¢�wnf�� y¯¨`2wnfp�Oqk`�h�qrm � fgl4qk�ujp`u¢OqkoOh�w y¯¨`Twxfv�uqkoOq�w�t¤l ��
��� F 3�jvl�°¸o � a�`Gjvfvq ¨`2l>f � `�w¦h ��� 1 X � Y y¯¨`!©Sqkfv`%t�l � Z

�
� � F 3Q1 a�`2w X � Y

�
+,
�6- \ � X � � Y

� lut�tS`�jvouq�w+¬�hk`,Z

R � 4�� + X � Y �
� � F 3Q1 G � � F 3

K�oOq�wxf y¯¨` � oOq�w¯l>jvo � w�jgl�°¸o � a�`%�kfpjvfgq ¨`2l4f � ` y�¨`!©Aqkfp`%w¦h � LM N t�l � Z

X -. N % -M N Y N 1 ,
� �����

�
� -. N L -M N F 3

X ¬Oh�f·l4t�t � ok{ ] `Gjv`Gt � o y hkfvm+w¦{�l>jgl>f � ` y luq�w X�� + X ' Y Y + YÜ²¤��ouh¤w+l��4oOq�w�jv`
')( �� º�� @�k�5� CG<�P � �!9$��� ����� �.� �.�(!�����.� � X -. N % -M N Y :�� X -. N % -M N Y N � 
$ �����  5������� � 
 !����������
��V� � ��
	�� N 1 � -A �� % -A �� % � 4 � � &�� � -A � % � 4 � �  � � -" � % � 4 � 
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~ oOh � jp`�{2l4w yM§ h�q�a�fvjvfp`Th�l4qkfgwxoum � outS`4¢�ouqQ{!oOq�wnf y ^` � `�jv`%wxzkwnm ^`Ta�` y hQwn`2{!oOq y o � y � `%w¦hkfv��luqOm	Z

� * + -�* $ + / -"�#�$ X ��� \ "�#�$ -� Y 1�� 3 4 '�% $C7 � X �2b_Y

o ^h -� y¯¨`Twxfv�uqk`sfg{!fSjp`�{ ] l4a|t ¨`�jv`2{�m � fv¬�hk`u¢@��`�m ��jgl�tS` � a�fvmxmnfp��fvm ¨` ¨`�jv`2{�m � fv¬�hk`s`�m�jvlit¤` � a ¨`Tl4�kfvjpfvm ¨`sa|l4�uq ¨`2mxfg¬�hk`4²,K�`�wxzkwnm ^`Ta�`
t � oV��fp`TqOm y `Tw ¨`2¬�h�l4mxfvouq�w y `|�lV}k®¯`�jvj � ¡ tSouh � h�q y oua|l4fvqk` ' fgqO�Vl � fvluqumGt�l � m � luq�wnjvl4mxfvouqM¢_`�m%tSouh � jv`2¬�hk`2j jp`�{ ] lua�t
¨`2jp`T{!m � fg¬�hk`s`2wnmðqko � a|l>j ^lGjgl y f � `2{�mxfvouq y `�m � l4q¤wxjgl>mnfpoOq X a�o y `�m � luq�wn�4` � wn`¯a|l>�Oq ¨`2mxfg¬Oh�`�YÜ² ¡ `+a|l4qkf ^` � `s� ¨`2q ¨` � l4jp`u¢D��`2wnmðh�qk`
a|l>m � fg{!`Gwnz�a ¨`2m � fv¬�hk` y¯¨`�©Sqkfv`�tSouwnfpmnfp�u` X y¯¨`Tt¤`Tq y l4qOmslit � fvo � f y `�jgli�Vl � fgl4�kjv` yM§ `Twnt¤l4{!`�YÜ¢k{!`G¬�hkfM{!oOa�t�jpfg¬�hk`4¢k{!oOa|a�`%qkoOh�w
l4jpjvouq�w�jp`��4ouf � ¢>jv`�t � ou�kj ^`Ta�` y `�jgli{!oOq y `Tq�wnl4mxfvouq y `�a�luwnwn`4² ~ l � jgliw¦hkfvmx`u¢OqkoOh�w�{�ouq�wn` � �4` � oOq�wCjv`2w�q�o4mnl4mxfvouq�w�fvqOm � o y hkfvmx`Tw
y luq�w�jgl|wx`T{!mxfvouqQt � ¨`2{ ¨` y `2qOmx`u²

¶li°¸o � a�hkjgl>mxfvouqr�Vl � fvl4mxfvouq�q�`�jvjp` y ` X �2b_Y�w §�¨`T{ � fpm>??@ ??A K ] ` � { ] ` � -. XE$ YC4 M 1D X�"�#�$&%(' Y¯mn`�j·¬�hk`,ZF +F $ +PG � � -� XB$ Y&L -� F 3 / G � � � \ "�#�$�X -� Y "0#�$�X -� Y F 3Q1X� R -� 4 M
X ���,Y

dOf � N `2wnm�h�qk`%m � fgl4qk�Ohkjvl4mxfvouq y ` ' `2m LM N j § `2w¦t�l4{�` y£§ lut�t � o�}�fga|l>mnfpoOq y ` M l4w¦wxok{�f ¨` y¯¨`�©Sqkf y luq�wsjvl�wn`2{�mxfvouqQt � ¨`2{ ¨` y `TqOmx`4¢
jv`�t � ou�kj ^`2a�`Gwx`Ta�f y fgwn{ � ¨`2mxfgw ¨`+`2qQ`2w¦t�lu{!`%w §x¨`T{ � fpm>Z>??@ ??A K ] ` � { ] ` � -� N XB$ YC4 LM^N mn`�j·¬�hk`,ZF +F $ + � � -� N XE$ Y % -� N�� N / � � � \ "�#�$�X -� N Y % "�#�$�X -� N Y � F 3Q1 � R -� N 4 LM N

X �T�5Y

o ^h X L % L Y N `2wnmsjvl�°¸o � a�`%�kfvjpfgq ¨`Tl>f � ` y¯¨`�©Sqkfv`%wnh � LM^N y luq�wsjgl�wn`2{�mxfvouqQt � ¨`2{ ¨` y `TqOmx`�`2m X L % L Y�jp`�t � o y hkfvm+w¦{�l>jgl>f � ` � + XB' YÙ² X �T�5Y
tS`2hkm�w §�¨`2{ � f � `�wnouh�w¯°¸o � a�` �na|l>m � fg{!fv`�jvjv`���Z

�
	 	 N
F + � NF $ + /���� 	 N� N 1X� X ��S�Y

³�fvq�wnf<¢¤t¤oOh � jv`G{2l4wsl4q�fvwno4m � oOt¤`u¢Ojv`2wsmn` � a�`2w y `Gjgl�a|l4m � fv{�` y `%a|l4w¦wn`G{2l>jg{�hkj ¨`Tw�luhra�oVz4`Tq y `Gjgl�°¸o � aihkjv` y `�¬Oh¤l y � l>m¦h � `
wnouqOm y `ijvl|°¸o � a�` X � -. % -M Y N o ^h -. `�m -M wnouqOm y `Th�}r°¸oOq�{!mnfpoOq�w y `i��l4wn`4² W � ¢Al�t � fpo � f<¢¤jgl�°¸o � a�`i�kfvjpfgq ¨`Tl>f � ` X L % L Y 	 	 N y¯¨`!©Sq�fp`w¦h � LM^N t�l � Z

X -. % -M Y 	 	 N 1 X � -. % -M Y N
q § `2wnm+t�luw y fvl4�4oOq�l>jvfvw ¨`2` y luq�wsjvl|��luwx` � N y `Tws°¸ouq¤{!mxfvouq¤w y `���l4wn`4²
~ oOh � m¦l4qOm�¢Sqkouh�w�l>jvjpoOq�w��4ouf � ¬Oh�`i{!`2mxmx` y f��¥{2hkjpm ¨`itS`2hkm ª`�m � `�{�ouqOmxoOh � q ¨`�`G`�m�¬Oh�`���fvl�h�q�`iq�h�a ¨` � o4m¦l>mxfvouqQl y l4tkm ¨`�` y `�jvl
��luwx` � N ¢�jgl�a|l4m � fv{�` ��	 	 N `2wnm y fgl>�4oOq�l>jv`Gt�l � �kjvok{�w y `�tS`�mnfpmn`%mnl4fpjvjp` X � $ ��oOhr� $ �5YÙ²
��ouh�w ¨`�mnlu�kjvfvw¦wxoOq�w yM§ lu�¤o � y jv`%jp`Ta�a�`�w¦hkfv��luqOm	Z
D ���«�5� CG<�6�� ���  -. �> -M ���	��* 9$���P�	������%
 ��� � ��
	����� LM^N � ��� E����� -" ��� -A  ���
�
	� �	�_!��� 
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 ��� 
$��.�P�	 � 
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 A-. �	 -M 
	���Oa���$ ���  5�������V�$
 ���������V�!9$��� ����� �.� �.�(!�����.� � X L % L Y 	 	 N ;
0X��k� º 9 � ¼ ���k¼>:¸º 9 �

W�qQqko4mn` � � \  X � `TwntM²4� � +  Y�j § l ��ª`�mx`Gl4w¦wno�{�f ¨`�` ^l -. X � `Twnt£² -M YÙ²���oOh�w�l��4oOq�w y `2h�}�{�luw�t¤oOwnwnfv��jp`Tw	Z� � � \  `2m	� � +  wnouqOm y `2hk}rl ��ª`�mn`2wsq § l�zuluqumsl4h¤{�h�qrm � fvluqk�4jv`G`2q�{!oOa|aih�q X {!°�²k©¤�uh � `%�5YÙ²
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� j�`2wnmi{!jgl>f � ¬�h § l>jvo � wid�h�t�t -.�� d�h�t�t -M 1���`2m y `-a ª`Ta�`rdkh�t�t � -.�� d�h¤t�t -M 1��k² W�q«l y ouq�{�fga|a ¨` y fgl>mn`2a�`2qOmX -. % -M Y 	 	 N 1��� � � \  `2m	� � +  wnouqOm y `2hk}rl ��ª`�mn`2w yM§ h�q�a ª`2a�`Gm � fvluqk�4jv`	�Á²^W�qQqko4mn` � � +  w¦l�m � oufvwnf ^`2a�`Gl ��ª`�mn` X {Ù°�²k©¤�Oh � `(S,Y
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W�qrqko4mn` � \ ¢ � + ¢ � + jv`2w�a�fvjpfv`2h�} � `TwntS`2{�mxfp°µw y ` � � \  ¢ � � +  ¢4� � +  ² ¡ § l4h�m � `�t�l � m2¢kt¤oOh � � 1»� % � % �¤¢kouqrqko4mn` -J � jv`
�u`2{!mn`2h � m¦l4qk�u`2qOm ^l�� � �  `Tq � � `2m -K � jp`%�u`2{�mx`2h � qko � a|l>j ^l�� � �  `Tq � � `2m � `TqOm � l4qOm¯t¤l ��� l4t�tSo � m�l4hrm � fvluqk�4jv` �Á²
¡ § h¤qk`�t�l � m�¢AfpjC`TwxmG{!jgl>f � ¬�hk`|wnf � � \  `TwxmGh�qk`|l �2ª`2mx`�fgqOm ¨` � fv`2h � `�`2m -. `2wnm�jgl-°¸ouq�{�mxfvouq y `�mõzkt¤` -A l4w¦wno�{�f ¨`�`iluh y `�� � ¨` y `
jvfv�S` � m ¨`Gq�o � a�l4jM`2q � \ wno � mnl4qOmst�l ��� l4t¤t¤o � m�l4hrm � fgl4qk�ujp` �Á¢Sdkh�t�t -.�� d�h�t�t -M 1��`�m y oOq�{ X -. % -M Y 	 	 N 1��¤² ¡ `�a ª`Ta�`4¢
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W�q�wn` y ouq�qk`%l4jpo � w�h�q�`Gq�h�a ¨` � oumnl4mxfvouq y `2w�l �2ª`2mx`2w y `%jgl�m � fvluqk�uh�jvl4mxfvouq � N y `�wxo � mn`�¬�hk`%j § ouqQt�hkfgwnwn` ¨`2{ � f � `>@ A � � 1 � � � % � 1 ������� � � 
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¶�`%m ] ¨`2o ��^`2a�`�wnhkfv�Vl4qOms`2wnm�jvl|{�ouq�w ¨`2¬�hk`Tq�{!` y f � `T{!mn` y hrjv`2a|a�`�¬�hkf·t � ¨`T{ ^` y `�Z
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(�V������
&� � ���������)=�	 �	9�� ���^�� "�	� �R;

� ��� � !� 
 ���  ����$
$�#$�%��
 � � �^��.� ��� ;K� �)�� �	 A ��=�	� � ����� � !�> �_�;���&�,��E�����(���  !�	� �$�P��� 
 7��%���$
 �.� ����
	�$� ���  A �	� ���.� ���$�
���O� 
$���� ����� A � � �.� ���$��
 ����� �V� �����V� ���  �	��
	�$��� � � ���  ���.�.�V� � $ �  B;

� �Á�+��	���)�������)r/ �� ������$��	�
C� ��	 �$��� ��� ���i� *C�+�¯
��	���) � ����*C�

¶�`¥t � oO�kj ^`2a�` y `¥jgl {!oOq y `Tq�wnl4mxfvouq y `-a|l4w¦wn`¥t¤oOh � jv`2w ¨`�j ¨`2a�`2qOm¦w�©Aqkfvw yM§ l ��ª`�mn`�`Tq«a|l>fvjpjgl>�u` � `2{�mnluqk�uhkjgl>f � `|l y¯¨`�� ^l
°µl4fpm¯j § ou�k��`�m y£§ h�q�` ¨`2mnh y `�a�`Tq ¨`2`�t�l ��� l � z K�o ] `Tq|`�m ~ `2mx` �  oOq � X {Ù°�²K� ����YÜ²���oOh�w � l4t�tS`�jvouq¤w � l4tkf y `2a�`Tqum�jvl y�¨`2a|l � { ] `
¬�h § fpjgw�oOqum�l y outkm ¨`�` y luq�wsjp`�{2l4w y `Tw ¨`�j ¨`Ta�`TqOmnw�©Sqkfgw y h�t � `2a�fp` � o � y � `4²

W�qQ{!oOq�wxf y ^` � `�jv`G{2l �¦� ¨` y ` � ¨`!° ¨` � `2q�{�` � 1 � � % � � + ¢ y oOqOmsq�ouh�w y¯¨`2wnfp�Oqkouq¤w�t�l �!+G\ ¢ + + ¢ + + ¢ +�� jv`2w+wnoua|a�`�m¦w�¢k`2m X � \ ¢� + ¢ � + ¢ ��� Y�jv`2w+a�fvjpfv`2hk} y `2w�{!o4m ¨`2ws{�ouq�°¸o � a ¨`Ta�`TqOm ^l�jgli©S�uh � `%��²
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 ;� �8=�> �&/C? + + + + A � �8=�> �GFH? + + + � A � �)=�	 ���8? + � + \ ;

~ oOh � j §�¨`�j ¨`Ta�`TqOm�©Sq�f � `T{!m¦l4qk�Ohkjvl4f � ` y hQt � `Ta�fv` � o � y � `u¢ � l4tS`�jvjvouq�ws¬�hk`%j § `Tq�wx`Tai�kjv` y `2w y `�� � ¨`Tw y `%jpfg�¤` � m ¨`G{ ] o4fgwxfM`Twxm>Z
I 1 � -. L -J X � \ Y % -. L -J X � + Y % -. L -J X � + Y % -. L -J X � � Y 

`2m+¬Oh�`%j § `2w¦t�l4{�` y `%{ ] l4a|t�w y `%�u`2{�mx`2h ��� \ 1 � -. X 3�Y 1 -� / X ! 3 + %�� 3 \ Y = % -� 465 + % ! %�� 4Q5'&�`2wnm I UÈh�q�fvwno4jv�Vl4qOm�²

� j°µl4h�m�l4jpo � w�qko4mn` � ¬�hk`�wnf -
 4 � + ¢ -
 L -J `TwxmG{!oOq�wxm¦l4qOm�t¤l � l ��ª`�mn`4² ¡ § l4hkm � `�t�l � m�¢ y luq�w�jp`|{�luw y£§ h�q({�l �n� ¨`4¢S`�mGtkjgh�w
� ¨`2q ¨` � l>jv`2a�`2qOm y£§ h�q � `2{�mnluqk�4jv` y ouqOm jv`2wð{�o4m ¨`2w wnouqOmðt�l � l>jvj ^`�jv`2wl4h�}|lV}k`2w y `2wð{�o�o � y ouq�q ¨`�`Tw�¢ -J 1 -� \ ouh -J 1 -� + ¢uwnf X -� \ % -� + Y`TwxmðjglG��l4wn`+{�luqkouq�fv¬�hk` y ` 5 + ² ~ l � {�ouq�w ¨`T¬Oh�`2qOm�¢�jv`2wC°¸oOq�{!mnfpoOq�w y `��¤l4wn`sluwnwnok{!f ¨`�`sl4h y `2� � ¨`2w y `�jpfg�¤` � m ¨` y `�mõzkt¤` -. L -� \ X � � YX � `TwntM² -. L -� + X � � Y Y�wxoOqOm y `�jgl�°¸o � a�` X . \ % �_Y = X � `Twnt£² X � % . + Y = Y o ^h¥jv`%t¤oujpzkq ªoOa�` . \ X � `TwntM² . + Y��Vl4hkmG�Gwnh � j § h�q�` y `2w y `2hk}
l ��ª`2mx`Tw¯t¤l � l>jvj ^`2jp`Tw ^l -� \ X � `2w¦tM² -� + Y�`2m+w § l4q¤qOh�jp`%w¦h � j § l4h�m � `4²
³�fvq�wnf<¢¤wxf -. `�m -M wnouqOm y `2hk}¥°¸ouq�{�mxfvouq�w y `%��l4wn`4¢koOqQl y `Th�}QtSouw¦wnfv�kfvjvfpm ¨`2w>Z9 -. `�m -M wnouqOmso � m ] o4�4oOq�l>jv`2w�`�m -. L -M 1 �9 -. `�m -M wnouqOm�t�l � l4jpj ^`�jv`2w y ` y f � `2{!mnfpoOqr{�oua|aih¤qk` -� � `2m -. L -M 1 . � M � ²
~ oOh � oO�kmx`Tqkf � jgl�{�ouq y `Tq�w¦l>mxfvouq y `Qa|luwnwn`4¢fpj�w¦h���m�¢ y luq�w�jp` y `2hk}�f ^`Ta�`Q{�luw�¢ y `�{�l>jg{�h�jp` � ( � -. -M F 3±`2q hkmxfvjvfvw¦l4qOm|h�qk`
°¸o � a�hkjp` y `%¬�h�l y � l4mnh � `�°µl4fvw¦l4qOm¯fvqOmn` � �4`2q�f � jp`Tw�a�fpjvfp`Th�} y `Tw y `2h�}Ql ��ª`�mn`2w¯t�l � l>jvj ^`�jv`2w ^l�jgl y f � `2{!mnfpoOqr{�oua|aih¤qk` ^l -. `�m -M ¢
{ § `Twxm U ^l�U y f � `

G � -. -M F 3�* �
�
X -. X � \ Y -M X � \ Y / -. X � + Y -M X � + Y Y

oOh

G � -. -M F 3�* �
�
X -. X � + Y -M X � \ Y / -. X ��� Y -M X � + Y Y

{�`2w y `Th�}¥°¸o � a�hkjp`Tw ¨`�m¦l4qOm¯`!}�l4{�mx`2w�w¦h �	� \ X � YÜ²
K�`2mxmx` y¯¨`2a|l � { ] `|l4�SouhkmnfpmG`2m�wx`|� ¨`2q ¨` � l4jpfgwn`il4h�} ¨`�j ¨`2a�`Tqum¦w yM§ o � y � `|wnh¤t ¨` � fv`2h � ²0K�`2tS`2q y luqOm�¢Mfvjð`2wnm�{!jgl>f � ¬Oh�`¥wxf j § oOq(wn`
tkjgl4{�` y l4q�wGjv`¥{�luw yM§ h¤qFa�fvjpfv`2h5luqkfvwno4m � oOt¤` y `¥tS` � a�fpmnmxfv�Ofvm ¨` ¨`�jv`2{!m � fg¬�hk`#�u¢Mjv`2wGmn` � a�`2w y `�jgl�a�l4m � fv{�` y `�a�luwnwn`�wxoOqOm�¢
{�oua|a�`¥qkouh�w�j § l��4oOq�wG�khM¢ y `¥jglQ°¸o � a�` ( � � -. -M F 3·² � j¯wnh �|m�l>jvo � w�¬�hk` �-wno4fvm�h�qFmx`2q¤wx`Th � qkoOq y fvl4�4ouq¤l>jðtSouh � ¬�hk`-jvl
{�ouq y `Tq�w¦l>mxfvouq y `�a|l4w¦wn`�wno4fvm+t¤` � y hk`4²
K § `2wnm·{!`2mxmn` � `Ta|l � ¬Oh�`C¬�hkfOqkouh¤w£l�{!oOq y hkfvm ^l�{!oOq�wnm � hkf � `ðh�q%qkoOhk�4`2j ¨`�j ¨`Ta�`TqOmS©AqkfutSouh � a|l>fvjpjgl>�u` � `2{�mnluqk�uhkjgl>f � ``TqGwnhkfv�Vl4qOm
jgl|a ª`2a�` y¯¨`2a|l � { ] `�¬Oh�`G{�`�jvjp`Gl y outkm ¨`�`Gt¤oOh � jp`Twsm � fvluqk�4jv`2w2² ¡ luq�wsjgl�a�`2w¦h � `Go ^h¥jv`%{�luw y `2w � `2{!m¦l4qk�ujp`Tw�q § fgqOm � o y hkfpm+t¤l4w
y ` y f��¥{�h�jpm ¨`�t�l � mxfg{�hkjvf ^` � `4¢MqkoOh�w ¨`�m¦l4�kjvf � oOq�w y `2w � ¨`2w¦hkjvmnl4mnwGl4q�l4jpou�uhk`Tw ^l�{�`2h�} ¨`�m¦l4�kjvfvw y luq�wGjgl�wx`T{!mxfvouq �Qwnluq�w � `2qOm � ` �
y luq�w�jv` y�¨`�m¦l>fvj y `2w y¯¨`2a�ouq¤wxm � l4mxfvouq�ws¬�hkf£w¦hkfp�u`2qOm y `%m �2^`Tw¯t ��^`Tws{!`�jvjv`2w�¬�hkf·{�ouq�{�` � qk`2qOmsjp`Twsm � fvluqk�4jv`2w2²
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� ��� � ��� ��� P0<�6 �������&�� � �����.�.�V�	� �,���%
&�V� ����
- �!�$�(!�$� ��� � � ��� � �&�	 ���  ��V� �,� �V���  ��%�	���  \ �>���� �V���  ,�	���  + A �.�0
 �,�  �,�

	�&� �����$���$�&��������� � !� ���&� !� 9 !�	� �	�,��� ���������!�������  ,�	� �	�O ���)����� ��� �$�V��� � �����,�&����9$��� ���� 3 \3 +�� 1 �

� ª3 \
ª3 +�� / � � \

� +�� X ����Y

� "� � 1 �����  X  \ %� + Y ;
W�q�tSouwn` >??@ ??A � \ 1��� + 1D3 : �

� + 1�� : �
� � 1D3 X ���,Y

y `�wno � mx`%¬�hk`Gjv`�t¤oujpzkq ªoOa�` � � w § l4q�q�hkjv`%wnh � j § l ��ª`�mn` ���  ²%W�qQ{ ] o4fgwxfvm�{!oua|a�` y `�� � ¨`2w y `%jpfg�S` � m ¨`
I 1 � -. L -J X � \ Y % -. L -J X � + Y % -. L -J X � + Y % -. L -J X � � Y % -. L -K X � \ Y % -. L -K X � + Y % -. L -K X � + Y % -. L -K X ��� Y 

o ^h�jp`%�u`2{!mn`2h � qko � a|l>j -K `2wnm+{ ] o4fgwnf � `TqOm � l4qOm�t�l �+� l4t¤t¤o � m+luhQ{2l �¦� ¨`�`2m -J mx`�j¬�hk`%jp` � `Tt ^` � ` X -J % -K Yswxoufpm�o � m ] ouq�o � a ¨`4² � j
w § l4�4fvm�a|l>fgqOmx`2q¤l4qOm y ` y�¨`2{ � f � `%j § `2w¦t�l4{�` y `�{ ] l4a|t�w y `i�4`T{!mn`2h � w � ¡ ¬�hkfCwx` � l I Uõh�qkfgwxoujp�Vluqum2²�K�oOa�a�` y l4q�w�jvlrwx`T{!mxfvouq
t � ¨`T{ ¨` y `2qOmx`u¢Sjv`|tkjvh¤w%wxfga|tkjp`�{�ouq�wnfvwnmx` ^l y¯¨`T{ � f � `�jv`2w�°¸ouq¤{!mxfvouq¤w y `|�¤l4wn`�luwnwnok{!f ¨`�`Tw�l4hk}(qkouh��4`2luh�} y `�� � ¨`2w y `|jpfg�¤` � m ¨`4¢ ^l
w¦l��4ouf � -. L -K X � � Y!²
��ouh�w+{�ouq�wnf y�¨` � ouq¤w�jv`2w�¬�h�l4m � `�°¸oOq�{!mnfpoOq�w y `���luwx`,Z>??@ ??A

-
 \ 1 � + � + � � � � \-
 + 1 � \ � + � � � � +-
 + 1 � \ � + � � � � +-
 � 1 � \ � + � + � � �
X �4�5Y

��o4mxoOq�w�¬�hk`�{ ] lu¬Oh�`�°¸oOq�{!mnfpoOq -
�� � ¨` � fp©¤`u¢�wnf ��� %��I%��P% �  y¯¨`2wnfp�Oqk`Gh�qk`�tS` � aihkm¦l>mxfvouqQ{!f � {�hkjgl>f � ` y ` �O� % � % � % b  ¢>@ A -
�� 1 -�|w¦h � jv`2w+l ��ª`2mx`Tw'� � % �P% � -
 � L -J 1 �|w¦h � j § l ��ª`2mx` ��� -
 � L -K 1 � � � � � � 
 � � �
C
wnh � j § l ��ª`�mn` ��� 

X �>b_Y
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h�q�`�qOh¤a ¨` � o4mnl4mxfvouq-jpok{�l4jp`%tSouh � wnfga�t�jpfp©¤` � jv`2w ¨`2¬�h�l4mxfvouq�w2²� À ¬�h�l4mxfvouqQl4hQt � `2a�fp` � mõzkt¤` y `%q���h y
W�q�l y outkmn`�jgl|q�h�a ¨` � o � l>mnfpoOq�jpok{2l>jv` � `2t � ¨`Twx`TqOm ¨`2` y l4q¤wsjvl�©¤�Oh � `|��S�²
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~ jvh�w�t � ¨`2{�fvw ¨`2a�`Tqum2¢ÙfpjOw § l>�ufpm yM§�¨`2{ � f � `Cjgl � `2jvl4mxfvouq%¬�hk` y o4fv�4`2qOm � `2w¦t¤`T{!mn` � jgl+t�h�jvw¦l>mnfpoOq � `2m£jv`�qkoOai� � ` yM§ ouq y `

-� 1 X!� \ % � + Y
tSouh � ¬�h § h�qk`�mn`�jvjp`�°¸ouq�{�mxfvouq�wno4fvm·wno4jghkmxfvouq£²�K�`2mxmx` � `2jvl4mxfvouqG`Twxm y fpmn` � � `2jvl4mxfvouq y ` y fvw¦t¤` � wnfvouq �¤² ~ ouh � jp`¯t � ou�kj ^`2a�`�{�ouqOmxfgq�hM¢
`Tqrfgq���`T{!mnluqOm�j § `!}�t � `2w¦wxfvouq y ` -� y l4q¤w�qko4m � ` ¨`T¬Oh¤l>mxfvouq£¢OoOq-oO�kmxfv`2qOm�jgl � `2jvl4mxfvouq y ` y fvw¦tS` � wxfvouqQ{!oOqumnfvq�hk`,Z

�
+ 1 � -� � +

~ oOh � jp`�t � ou��j ^`Ta�`�wn`2a�fVU y fgw¦{ � ¨`�mnfvw ¨`4¢OouqQw¦h�t�tSouwn`G¬�hk`%jv`2w¯°¸oOq�{!mnfpoOq�w �
C
� 	 � wnouqOm y `%jvl�°¸o � a�`�Z

�
C
� 	 � 1 �

C
`!}�t	� X!� \ �� / � + B  :	� N $ Y

¡ `�mx`2jpjv`2wGwno4jghkmxfvouq�w%wn` � ouqOm�l4t�tS`�j ¨`�`Tw��xouq y `2wGtkjgl4qk`TwGqOh¤a ¨` � fv¬�hk`Tw �¤²S��ouh�wGl>jvjvouq�w��4ouf � ¬�hk` y h�°µl>fvm y `|jvlQaihkjvmxfgtkjvfv{�fpm ¨`
y `Twsmõzkt¤`Tw y ` y `2� � ¨`2w y `�jpfg�S` � m ¨`u¢Ofvj_z-l4h � l�qk`2h�°ouq y `2wstkjgl4qk`Tw¯q�h�a ¨` � fg¬�hk`2w y ouqOm�h�qk`Gwn`2hkjv`�`Twxm�h�q�`Glut�t � o�}kfva|l>mnfpoOq y `
j § oOq y `�tkjgl4q�`G{�ouqOmxfgq�hk`4² À jpjv`�wn` � l�lut�t¤`2j ¨`�`��xouq y `%tkjvluqk`�t ] zkwxfg¬�hk`��¤¢�jp`Tw+l4hkm � `Tw ¨`�m¦l4qOm y `2w�a�o y `2w y fpm¦w/�nt¤l � l4wnfpmn`2w ��²

À q fvqV��`2{!m¦l4qOmQj § `!}�t � `2w¦wxfvouq y ` � N y l4q�wrjp`5wnz�wnm ^`2a�` y f)� ¨` � `2qOmxfv`�j ¨`2{ � fvmrt � ¨`T{ ¨` y `2a|a�`2qOm2¢ðouqXou�kmnfp`TqumQjgl � `�jgl>mxfvouq
w¦hkfv��luqOmx`�Z

�
+N�
 � N -� 1 1�� N -� 1 X �_S�Y

o ^h 
 � N X -� Y+`�m��� N X -� Y�wxoOqum ] ` � a�fpmnfp`Tq�qk`Tw�tSouwnfvmxfv�4`2w�`2m -� 1
1 X �
C % � 1 �IL)L �5YÙ² 
 � N X -� Y+`Twxm�jglra|l>m � fg{!` y fgl>�4oOq�l>jv` y¯¨`!©Sq�fp`

t�l �

� N 1  + y fgl>� � �� % �� % �� % �� % �� % �� % �� % �� % �� �
¶l � `2jvl4mxfvouq X �_S�Yw § fgqOmx` � t � ¨`�m¦l4qOm {!oOa�a�`+h�q�t � oO�kj ^`2a�`�l4h�}���l4jp`Th � w t � oOt � `2w � ¨`2q ¨` � l>jvfvw ¨`ðtSouh � �� N ¢ � +N `2wnm ��l4jp`Th � t � out � `y `��� N `�m -� 1�`2wnm�jp`��4`T{!mn`2h � t � out � `�l4w¦wxok{!f ¨`u²·��oumxoOq�w�¬�hk`rjv`2w�a�o y hkjv`2w y `2w|{!oOa�tSouw¦l4qOmn`2w y ` -� 1 � `Tt � ¨`2wn`2qOmx`TqOm�jp`Tw
lua�t�jpfvmnh y `2w y `2w�ouw¦{!fvjpjgl>mnfpoOq�w y `�jvl�wxoujvhkmnfpoOq�l4w¦wxok{�f ¨`2`��%mõzkt¤`Tw y ` y `�� � ¨`Tw y `�jvfg�¤` � m ¨`4²u¶·o � w¦¬Oh�`  mn`2q y �u` � wð��¢O{!`Tw y `2� � ¨`2w
y `�jvfv�S` � m ¨`�mx`Tq y `2qOm ^liwn`G{!ouqk°¸ouq y � `�`Tq¥h�qQwx`Thkj<²O³�fvq�wnf<¢�wxfAjp`Ga�o y ` � � 	 
 � `2t � ¨`Twx`TqOmx`�h�q�`�lut�t � o�}�fga|l>mnfpoOq y `�jgli¬�h�luqOmxfvm ¨`{�ouqOmxfgq�hk`4¢Ojp`��4`T{!mx`Th � t � oOt � ` -� 1 y oufpm¯{!oOqu�u` � �4` � �4` � w jv`��u`2{!mn`2h � X � % � % � % � % � % � % � % � % ��Y = ¬�hk`�qkouh¤w�l4t¤t¤`2jpjv` � ouq�w��4`T{!mx`Th �
h�q�fpm ¨`4²0K § `2wnmG{�`�¬�hkfðq�ouh�wGl4a ^`Tqk` ^lrjgl y¯¨`!©Sqkfvmxfvouq y `�a�o y `|qkoOq(t�l � luwxfvmx`u²S��ouh�wGlut�t¤`2jpjv` � ouq¤w�oOq y `|tkjvluqk`�q�h�a ¨` � fv¬�hk`
qkoOq(t¤l � l4wnfpmn`�jv`¥a�o y `|luwnwnok{!f ¨` ^lQjgl y f � `2{�mxfvouqFt � oOt � ` y `�jglQa�l4m � fv{�`��� N ¬�hkfð{�ouqO�4` � �u`i`2q y f � `T{!mnfpoOq��u` � w�jv`|�4`T{!mx`Th �
h�q�fpm ¨`%jpo � w¦¬�hk`  mx`2q y �u` � w���²

��ouh�w�qkouh¤w�fgqOm ¨` � `Twnwnouq�w+fv{�fh�q�fv¬�hk`Ta�`TqOm ^l-jvl y fvw¦tS` � wxfvouq y `ij § oOq y `�t�jvluqk`�qkoOq�t�l � luwxfvmx`u²_dOfCoOq qko4mn` - 1 N jvl-��l4jp`Th �
t � out � ` �nt ] zkwnfv¬�hk`�� X {!`2jpjv`+l4w¦wxok{�f ¨`2`�luh�a�o y `�qkoOq�t¤l � l4wnfpmn`�YÜ¢Vjgl � `2jvl4mxfvouq y ` y fgwntS` � wxfvouq y h|t � ou�kj ^`Ta�`swn`2a�f U y fgwn{ � `2m t¤`Thkm
w §�¨`2{ � f � `,Z

�
+N X -� Y 1 - 1 N X -� Y

o ^h � N `2wnm�jvl|t�h�jvw¦l>mnfpoOq y fgw¦{ ��^`�mn`4²

W�qQt¤`Thkm y `%jgl|a ª`2a�`�a|luqkf ^` � ` ¨`T{ � f � `�jgl � `2jvl4mxfvouq y ` y fgwntS` � wxfvouqQtSouh � jv`%t � oO�kj ^`2a�`Gwx`Ta�fVU y fvw¦{ � `�ms{!o �n� `2w¦tSouq y luqOm ^l
h�q�a|l>fvjvjvl4�4`G`2qrm � fvluqk�4jv` ¨`2¬�hkfvjgl>m ¨` � l4h�}|`2q � ¨`2wno4jv�Vl4qOm�h�q�t � ou��j ^`Ta�`�luh�}-�Vl>jv`2h � w�t � out � `2w¯� ¨`2q ¨` � l>jvfvw ¨` y `%jgl�°¸o � a�`

�
� �N + 
��� �N -� 1 1 
� � �N -� 1 X �u�5Y
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o ^h 
��� �N `2m 
� � �N ouqOm·jv`2wa ª`2a�`2w�t � out � f ¨`�m ¨`2wM¬�hk` 
 � N `2m �� N ²;c�q��¤oOqia�oVz4`Tq yM§�¨`��Vl>jghk` � j § ` �¦� `2h � fvqOm � o y hkfvmx`¯t�l � h�qiw¦{ ] ¨`Ta�l
q�h�a ¨` � fg¬�hk`�{�ouq�wnfvwnmx`Gl>jvo � w ^l�{2l>jg{�hkjv` � j § ` �n� `2h � °µl>fvmx`%w¦h � jvl���fpmn`2w¦wx` y `Gt ] luwx`u²O¶l � `�jgl>mnfpoOq y ` y fgw¦t¤` � wnfpoOq�ou��mx`2q�hk` y luq�w
jv`�{�luw�{!ouqOmnfvq�hQqkouh�w y ouq�qk`%jgl���fpmn`2w¦wx`G`!}�lu{!mx`,Z

� 1 �
� -� �

W�q y¯¨`�©Sqkfvm�l>jvo � w�¢ ^l|t�l � mxf � y `%jgl � `2jvl4mxfvouq y ` y fvw¦tS` � wxfvouqrou�kmn`2q�hk` y luq�w�jv`G{2l4w y fgw¦{ � `�m�¢kjgl|��fpmn`2w¦wx`%lut�t � o�{ ] ¨`�`,Z
� N 1 �

N
� -� �

~ oOh � a�`Twnh � ` � j § ` �¦� `Th � °µl>fvmx`�w¦h � jgl���fvmx`Twnwn`4¢koOq ¨`�mnh y fp`Gjv` � lut�t¤o � m>Z
�&N 1 � N

� 1 �
N
�

y oOqOm�j §�¨`2{2l � m¯l��u`2{��%¬Oh¤l4qOmxfp©¤`Gj § ` �¦� `2h � y ` y fgw¦t¤` � wnfpoOq y hQw¦{ ] ¨`Ta|l�²

��ouh�w�tSouwnouq�w>Z

� 1 � -� � � � 4 �
� % �� �

o ^h�� `Twxmsj § fgqO�4` � wn` y hQq�ouai� � ` yM§�¨`�j ¨`2a�`Tqum¦w�©Sqkfgw+t�l � jvouqk�Ohk`2h � yM§ oOq y `u¢�`�m>Z
� � \ 1 � -� � {!ouw ;� + 1 � -� � wxfgq ; X �u�5Y

o ^h ; `2wnmðj § luqk�4jv`+`Tqum � `�jvl y f � `2{�mxfvouq y `�t � oOt�l>�Ol>mxfvouq y `�j § ouq y `+`�m�j § lV}k`�����²,c�q¥{2l>jg{�hkjAwxfga|tkjp`�a�ouqOm � `+¬�h § fvjA`!}kfvwnmx`�h�qk`
°¸oOq�{!mnfpoOq - 1 X � % ; Y y¯¨`!©Sqkfv`%t¤oOh � � 4 �

� % �� � `�m ; 4�� � % � � �£mn`�jvjp`�¬�hk`,Z
 + - 1 N X -� Y21 - 1 X � % ; Y

W�qQ`2q y¯¨` y hkfvm+¬�hk`

� N 1 � X � % ; Y21 - 1 X � % ; Y
/J

� � �
¶l y¯¨`2tS`2q y l4q�{�` y ` � t�l �%� lut�t¤o � m ^l � {�l � lu{!m ¨` � fvwn`�jgl y fvw¦t¤` � wnfvouqFqOh¤a ¨` � fv¬�hk`|t � out � `2a�`2qOm y fvmx`¥t�hkfgw¦¬Oh § `2jpjv` ¨`��Vl>jghk`
jv`2w¯�Vl � fvl4mxfvouq�w y `Gjgli��fvmx`2w¦wn` y `%t ] luwx` yM§ h�qk`�ouq y `�tkjgl4q�`�`Tq¥°¸oOq�{!mnfpoOq y hQqkoua�� � ` y `Gt¤oufvqOm¦w�t�l � jpoOqk�uh�`2h � yM§ ouq y `u²k¶�l
y¯¨`2tS`2q y luq�{!` y ` � t�l �s� l4t�tSo � m ^l ; {�l � lu{!m ¨` � fvwn`+j § luqkfvwno4m � oOtkfv` y h�w¦{ ] ¨`2a|l�t�hkfgwn¬�h § `�jvjp`Ga�`2w¦h � `�jv`2w¯�Vl � fgl>mxfvouq¤w y `G{�`�mnmx`
a ª`Ta�`G��fvmx`2w¦wn`�`Tqr°¸ouq�{�mxfvouq y `Gjvl y f � `2{�mxfvouq y `%t � oOt�l>�Ol>mnfpoOqM²
0X�� � 9 :Ä¼>:µº 9 B <�6 � � � �����$�.���$� � �����&�V� 
 ���  � ��������� ���,����� 
 ���	��
 ����� ��� 
���� !�$��� ������
&�V� ���.� �&�	������ ; �V�6� ������� � � �A�^� !��%

	�	�O ���O-�V�$
 ����� �����������
 �,� � X � % ; Y �$�,9$���,�>������ �,� � ;
À qFw¦h�tS` � t¤oOwnluqOm�w¦h � h�q5a ª`2a�`|� � l4t ] `�jv`2w%{�ouh � �S`2w y ` y fgw¦t¤` � wnfpoOq(luwnwnok{!f ¨`�`Tw ^l y fv�4` � wn`2w��Vl>jv`2h � w y ` ; ¢£ouq(��fvw¦h�l>jvfgwx`
j § luqkfgwxoum � outkfv` y hQw¦{ ] ¨`Ta|l�²

B < CG< C � º � � 
 �O�  �  : �>?�� � � :¸º 9 9 �� �� ��: � �·�
� j£`Twxm�fga|t¤o � m¦l4qOm y `�qkoumx` � ¬�hk`%jp`Tw+t � ou�kj ^`Ta�`Twsl4h�}-�Vl4jp`Th � w�t � oOt � `2ws¬�hk`�qkouh¤w+l��4oOq�w y�¨`!©Aqkfvw�l��u`2{ X �_S�Y�`2m X �4�_Y¯qk`

tS`2hk�u`2qOm ª`�m � ` � ¨`Twxoujvh¤w�l4q¤l>jvzOmnfv¬�hk`Ta�`2qOm y h¥°µl>fvm y `�jgl�m¦l>fvjpjv` y `2wsa|l>m � fg{!`Tw�¬�hkf_`2qOm � `Tqum¯`2q���`2hM²k��ouh�w¯l��4oOq�w y ouq�{ � ¨`2wno4jgh
{�`2w+t � ou��j ^`Ta�`2w¯l4h�}-�Vl4jp`Th � w�t � oOt � `TwsqOh¤a ¨` � fv¬�hk`Ta�`TqOm�²
~ oOh � y `2w � l>fgwxoOq�w y `�wxzka ¨`�m � fv`4¢ y luq�w|jp`�{2l4w y h a|l>fvjpjgl>�u`-`2q m � fgl4qk�ujp`Tw � `2{�mnluqk�4jv`2w2¢ qkouh�w|l��uouq�w�m � l4{ ¨`4¢ ^l(jvl5a ª`2a�`
¨`T{ ] `�jvjv`4¢Mjv`2w%{!oOh � �¤`Tw y ` y fgwntS` � wxfvouq y h5wn{ ] ¨`2a|l y l4q�wGjv`2w y f � `2{�mxfvouq�w ; 11��� %	� �T�
� %�� �u��� %	� bO�
� X {Ù°�²M©S�uh � ` � �,YÙ² ~ l �
{�ouqOm � `4¢ y luq�w�jv`�{�luw yM§ h¤q�a�l4fpjvjgl>�4`G`Tqrm � fgl4q��4jv`2w ¨`T¬Oh�fpjgl>m ¨` � l4h�}M¢�qkouh¤w�l��4ouq¤w�m � lu{ ¨`u¢ ^l�jvl�a ª`Ta�` ¨`T{ ] `�jvjv`4¢kjv`2w+{�ouh � �¤`Tw y `
y fgw¦t¤` � wnfpoOq y hQw¦{ ] ¨`Ta|l y luq�wsjv`2w y f � `T{!mnfpoOq�w ; 1�� � % �T� � % �u� � % bO� � % �4� � X {Ù°�²k©S�uh � ` �>�5Y
Ó�Ó�Ý�e�íÙéÙí!ê
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 ���$��
 ����� ������� L[ \ � � ���.�.�V�  5���$� �� �����  ��V�$
 � �(�> ���  ��V�$
! ��> ; 1X� � % ��� � % �4� � % bO� � % �u� �
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1	254	6 �>� 9 ��������� �$
(�,����� 
 ���	��
 �����]������� L[]\ � �����.�.�V�� ,���	�)�� �����  ��V�$
"!��#$���.�V���!�	� ����*  ��> ; 1X� � % �T� � % �4� � % b�� � % �4� �
W�qrou��wn` � �4`G¬�hk`�tSouh � jv`2w y `Th�}Qw¦{ ] ¨`Ta|l4w2¢ R ; % jvfva� � 1 � X � % ; Y21 �

{�`�¬�hkfAfpjvjgh�wxm � `�jvl�{!oOq�wxfgwnmnl4q¤{!` y hrwn{ ] ¨`2a|l�² À q�oOhkm � `4¢Oj § l4jpjgh � `%�nt�l � lu�¤oujpfg¬�hk`�� y `2w¯{!ouh � �S`2w y ` y fvw¦t¤` � wnfvouq¥luh��4oufvwnfvq¤l>�4`
y `'� 1X�Gwnh��4� ^` � `�¬�hk`+qkoOh�wðl��4oOq�wCl��Ml>f � ` ^l y `Twðwn{ ] ¨`2a|l4w yM§ o � y � ` ��²5K�`�jgl%wn` � l�{�ouq�© � a ¨` y l4q�wðjp`+t�l � l4� � l4t ] `�w¦hkfp�Vluqum2²

À q�{�`s¬�hkfS{!ouq¤{!` � qk`¯jvlG{�oua|t�l � l>fgwnouq y `2w y `Th�}�a|l>fvjpjgl>�u`2w2¢Vouq�{!oOq�wxm¦l>mn`¯m ��^`2w{!jgl>f � `Ta�`TqOmC¬�hk`�jv`�a|l>fvjpjgl>�u` ¨`T¬�hkfpjgl>m ¨` � l>j
wn` � ¨`�� ^`2jp`Gm ��^`Tw�w¦h�t ¨` � fv`2h � `2q {�`i¬�hkfC{!ouq¤{!` � qk`�j § l4qkfgwxoum � outkfv`4¢A{!`�¬Oh�f ¨`2mnl4fpm�l4mxmn`2q y h£¢Aa|l>fgw�l4h�w¦wxf�`2q {�`�¬�hkfC{!oOq�{!` � qk`ijvl
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y fgw¦t¤` � wnfpoOqÁ{!`Q¬�hkfs`2wnm�a�o4fgq�w ¨`���f y `2qOmil(t � fpo � f<² K�`2mxmn`rt � out � f ¨`�m ¨` y o4fvm�t � oO��l4�kjv`2a�`Tqum ª`�m � `rl>mxm � fg��h ¨`�` ^l(h�qKa�`�fvjvjp`Th �
� `2a|tkjvfvw¦w¦l>�4` y `%j § `Twnt¤l4{!`%t�l � jp`Tw�q���h y w y hQa|l4fpjvjvl4�4` ¨`T¬Oh�fpjgl>m ¨` � l>j<²

B < CG<�P � �� � �  � ¿ �  : �>?�� � � :¸º 9 9 ��� �� ��: � ���
~ oOh � ; ©�} ¨`4¢kwnf£ouq ¨`2{ � fvmsh�q y�¨`��u`�jvout�tS`2a�`Tqumsjvfva�fvm ¨` y ` � X � % ; Y¯l4hr�4oufvwnfgq�l>�u` y ` � 1X� y `%jvl�°¸o � a�`

� X � % ; Y21»� / � X�; Y�� � / � X � � � \ Y X bO�5Y
o ^h � X�; Y�`2wnmh¤qk`�{!ouq¤wxm¦l4qOmx`¯¬Oh�f�qk` y¯¨`2tS`2q y ¬�hk` y ` ; ¢�j § `2qOmxfv` � � `2wnmCl4t�tS`�j ¨` �no � y � ` y `¯jvl y fgwntS` � wnfpoOqiq�h�a ¨` � fg¬Oh�`���fgqOm � o�U
y h�fpmn`�t�l � jv`�w¦{ ] ¨`2a|lswn`2a�f U y fgwn{ � ¨`�mxfgw ¨`C`2qG`2w¦t�lu{!`4²�W � ¢Tqkouh¤w·qk` y fvw¦t¤oOwxoOq�w·t¤l4w y `2w·t � `Ta�fv` � wMmn` � a�`Tw y `�{!` y¯¨`��u`�jvout�tS`2a�`2qOm
jvfva�fvm ¨`u²4��ouh�wðl��uouq�w y ouq�{+wn`2h�jp`Ta�`TqOmðou�kmn`2q�h|h�qk`�`2wnmxfga�l4mxfvouq|q�h�a ¨` � fg¬Oh�` y `+j § o � y � ` y `+jgl y fgwntS` � wxfvouq|fgqOm � o y hkfvmx`4¢Ot¤oOh �
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 + � -� � + Y Y

�
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	� �	�5!� � � 9 ; &P>3" *) B;����>� �
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o � y � `%t¤oOh � a|l>fvjpjgl>�u`�m � fgl4q��uhkjgl>f � `u²%K�`�jghkf Uõ{!f�w §�¨`2{ � fvm
M N 1� M N 4Q X�"�#�$&% 5 + Y�� R�� 4 � N % M N� � 4 [ \ X � Y �

o ^h [ \ X � Y21�� -. X 3�Y 1 -� /"! X 3 + % : 3 \ Y = % -� 4 5 + % ! 4 5'&£²
K�`2mxmx`�°¸oufvw2¢ðwnf�ouq±{!ouq¤wxf y ^` � `Qh�q a�l4fpjvjgl>�4` � ¨`��Ohkjpfv` � `2q±m � fgl4qk�ujp`Tw � `T{!mnluqk�4jv`2w�oOh ¨`T¬�hkfpjgl>m ¨` � l4hk} X {Ù°�² ©¤�Oh � `��u�,YÜ¢ jv`

t � ou��j ^`Ta�`|wn`2a�fVU y fvw¦{ � `�m�tS`2hkm ª`�m � `�luwnwnfva�fvj ¨` ^l j §�¨`�m¦h y ` yM§ h�q � ¨`2wn`2luh(t ¨` � fpo y fg¬�hk` y ouqOm%jgl {!`2jpjghkjv` y `¥��luwx`r{!oua|tSo � mx`¥�
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c�qk`��Souq�q�`ia|l4qkf ^` � ` y `i{�oua|t�l � ` � ¢�tSouh � h¤q a|l>fvjpjgl>�u` y ouq�q ¨`4¢�jgl¥t � ¨`2{�fvwnfvouq y h�wn{ ] ¨`2a|l|l��4`T{�{�ouq y `2q�w¦l>mnfpoOq y `ia|l4w¦wx`
`2mG{�`�jvjp` y h(wn{ ] ¨`2a|l¥{!o �n� `2w¦tSouq y luqOm ^l¥jgl y fvw¦{ � ¨`2mxfgwnl4mxfvouq�h�w¦hk`�jvjv`�`Twxm y `|m � l4{�` ��^lrjglra ª`Ta�` ¨`2{ ] `�jvjp`�`�mGt¤oOh � ; ©�} ¨`�jp`Tw
{�ouh � �¤`Tw y ` y fvw¦t¤` � wnfvouq y `Tw y `2h�}-w¦{ ] ¨`Ta|l4w y l4q�w¯jgl y f � `2{!mnfpoOq ; ²OK § `2wnms{!`G¬Oh�`�j § oOq-tS`2hkms��fgwnh�l4jpfgwn` � l��u`2{�jp`Tw�©S�uh � `2w �>�
`2m �>� X a|l>fvjvjvl4�4`G`2qrm � fvluqk�4jv`2w � `2{�mnluqk�4jv`2w Y `2m�jp`Tw¯©¤�uh � `Tw��4��`�m+�¤� X a�l4fpjvjgl>�4`G`Tqrm � fgl4q��4jv`2w ¨`2¬�hkfvjgl>m ¨` � l4h�}OYÜ²
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K�`Tw¯{�ouh � �S`2wst¤` � a�`2mxmx`TqOm y `�{�ouq�wnmnl4mx` � ¬�hk`�jp`%w¦{ ] ¨`Ta�lil��4`2{�{!oOq y `Tq�wnl4mxfvouq y `Ga|luwnwn`4¢�w § fvjM`2wnm y hQa ª`2a�`�o � y � `�¬�hk`
jv`�w¦{ ] ¨`Ta|l�{!jgl4w¦wxfg¬�hk`4¢u`2wnm¯a�oufvq�w¯t � ¨`2{�fvw�`�m¯{!`4¢k¬�hk`2jpjv`�¬�hk`Gwxoufpm�jvl y f � `T{!mxfvouq y `�t � oOt�l>�Ol>mxfvouq ; {!oOq�wxf y¯¨` � ¨`�`4²,K�`Tt¤`Tq y luqum2¢
qkoOh�w¯l>jvjpoOq�wð�uo4f � tkjgh�w�jpoufvq¥¬�h § ^l%j § fgqO�4` � wn`4¢Ot¤oOh � jv`2w ¨`�j ¨`Ta�`TqOmnwC©Sq�fvw¯¬�h�l y � l4q��uhkjgl>f � `Tw�¢Vjv`�w¦{ ] ¨`Ta|l�l��4`T{�{!ouq y `2q�w¦l>mnfpoOq y `
a|l4w¦wn`�`Twxm�qk`2mxmn`2a�`2qOm�tkjgh�w�t � ¨`T{!fgw�² ¡ § luhkm � `%t�l � m�¢�tSouh � jv`2w ¨`�j ¨`2a�`Tqum¦wð©Aqkfvwsm � fgl4q��uhkjgl>f � `Tw�¢�jgl|{!ouq¤wxm � h�{�mxfvouqr`�msj § luq�l>jvzkwx`
yM§ h�q�qkouhk�u`�j ¨`�j ¨`Ta�`TqOm_©Sqkf y h�wn`2{�ouq y o � y � `�l��u`2{ð{�ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wn`�a�ouqOm � ` � l�¬�h § fpj�`2wnm�t�jvh�wCt � ¨`T{!fgw£t¤oOh � {!` � mnl4fvq�`2w
y f � `2{!mnfpoOq�w y `�t � out¤l>�ul4mxfvouqM²
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o ^h � N `Twxm�j § oOt ¨` � l4mx`2h ��� � \N � N ²

� j � `2wnmx`Gl>jvo � w ^l y¯¨`!©Sqkf � jvl y fgwn{ � ¨`�mxfgw¦l>mxfvouq¥`2qrmx`2a|t�w2²k¶·`%tkjgh�w�wnfva|tkjv`%{!oOq�wxfgwnmx` ^l�h�mxfvjpfgwx` � jp`%w¦{ ] ¨`Ta�l�{!jgl4w¦wxfg¬�hk`Gwnluhkmx`
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 "�  ,��� ����� � ; 1X�4� � �> �	� � ��
 "�]��� ���  � � ; 1 b�� � ;
K�`Tw�{�ouh � �¤`TwitS` � a�`�mxmn`2qOm y `Q{�ouq�wnmnl4mx` � ¬�hk`-jgl y fvw¦{ � ¨`�mnfvw¦l>mnfpoOqF`2qÁmn`2a|t�w�l4a ¨`2jpfvo � `�jvl(t � ¨`2{�fvwnfpoOq y hKw¦{ ] ¨`Ta�l X y h

tSo4fgqOm y `r��h�` y `rjvl y fvw¦tS` � wxfvouq«q�h�a ¨` � fg¬�hk`�Y�`2m�¬�hk`-{�`�mnmx`�t � ¨`2{!fgwnfpoOq(`Twxm�outkmnfva|l4jp`-tSouh � jgl��Vl>jv`2h � y ` : a|lV}kfga|l>jv`4²
\ ouhkmn`!°¸oufvw2¢ ^l¥��l4jp`Th � y ` : ©¤} ¨`�`�`2m�tSouh � h�qk` y f � `2{�mxfvouq y `it � oOt�l>�Ol>mxfvouq ; y ouq�q ¨`�`u¢�jp`�wn{ ] ¨`2a|l|l��4`T{%{!ouq y `2q�w¦l>mnfpoOq y `
a|l4w¦wn` � `2wnmx`%a�o4fgq�w�t � ¨`T{!fgw¯¬�hk`%jv`%wn{ ] ¨`2a|l�{!jgl4w¦wxfg¬�hk`4²
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¡ l4q�w�{!`2mxmx`�t�l � mxfv`4¢Oqkouh¤w�luq�l>jvzkwxoOq�wCjp`Tw�w¦{ ] ¨`Ta|l4wCou��mx`2q�h�w�`2q¥a|l4fpjvjvl4�4` � `2{�mnluqk�uhkjgl>f � ` � ¨`2�uhkjvfp` � `2q�w¦hkfv�Vl4qOm�jgl�a ª`2a�`
y¯¨`2a|l � { ] `G¬Oh�`G{�`�jvjp`�l y out�m ¨`2`�tSouh � jv`2w�a�l4fpjvjgl>�4`Tw¯m � fvluqk�uhkjgl>f � `2w2²u¶�`�t � oO�kj ^`2a�`Ga�o y ^`�jv` � `2wnmx` y oOq�{>??@ ??A K ] ` � { ] ` � -� y l4q�w � +�� � � %�� � %  XE"0#�$&% 5 + Y	�Gmx`2j£¬Oh�`�Z*P+ -�* $ +D/ -"0#�$$X�"�#�$ -� Y21X��3 4 5 + % $C7 �

X b�S�Y

y `G°¸o � a�hkjgl>mxfvouqr�Vl � fvl4mxfvouq�q�`�jvjp`,Z>??@ ??A K ] ` � { ] ` � -� y l4q¤w � + � � � %	� � %  X�"�#�$&% 5 + Y � mn`�j·¬�hk`,ZF +F $ +�G HPJ -� L -� /NGIHKJ "�#�$�X -� Y "�#�$�X -� Y21X��R -� 46 X�"�#�$&% 5 + Y X bO�5Y

W�q�l y outkmn` y ouq�{ y `Tw+qko4m¦l>mnfpoOq�wswxfga�fpjgl>f � `Tw ^l|{!`�jvjv`2wsfgqum � o y h�fpmn`2w y luq�wsjgl�wn`2{�mxfvouqrb¤²� N y¯¨`2wnfp�Oqk`Ga�l4fvqOmn`2q�luqum�h�q�a|l>fvjvjvl4�4` � ¨`��uh�jpfv` � y ` 5 + `2qQ{�l �n� ¨`Tw y `�{�o4m ¨` �X {Ù°�²�©¤�uh � `%�4�_YÜ²

13254�6 �u� 9 ')���.�.���  5� � !�! ���� ���	���	�!����� � !�$
 ������� L� \

dOoufpm -� h�q ¨`�j ¨`Ta�`TqOm y `�j § `2w¦t�l4{�` LM^N luwnwnok{!f ¨` ^l�h�qk`�m � fvluqk�uhkjgl>mnfpoOq �%N X w¦h�t�tSouw ¨`�` � ¨`2�uhkjvf ^` � `�Y y `�5 + ²¤dOo4fvm � h¤qk`�l ��ª`�mx`
y ` �%N ¢ y oOqOm�jv`�a�fpjvfv`2h¥l�t¤oOh � {�o�o � y ouq�q ¨`�`Tw X��� % B  YÜ¢Oo � fv`2qOm ¨`2`+t�l � jp`��4`T{!mx`Th � h�qkfvmnl>f � ` -J `�m¯¬�hkfAw ¨`Tt�l � ` y `2hk}|m � fgl4q��4jv`2w
���� `�m'���� ¢¤{�ouq�°¸o � a ¨`Ta�`2qOm ^l�jgl�©¤�uh � `%�4�¤²
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13254�6 �u� 9�� �(�> ���  ��V�$
�� ����� ����
 "��� � ���8=�> � �
��ouh�w y¯¨`2wnfp�Oqkouq�wsl4jpo � ws{!fVU y `2w¦wxoOh�wst�l � -� �� `�m -� �� jp`Tw � `Twxm � fg{!mnfpoOq�w � `TwntS`2{�mxfv�4`Tw y ` -��^l ���� `�m'���� `�m+tSouwnouq�w>Z>?@ ?A � 3� 	 � 1 -� X��� % B  Y&L -J��� 	 �� 	 � 1 -� �� X��� % B  Y�L -K �� � 	 �� 	 � 1 -� �� X��� % B  Y�L -K � X bO�5Y

K�`Tw+¬�h�l4qOmxfvm ¨`2wsqk`�wnouqOm�l4hkm � `Tw¯¬�hk`%jv`2w y `�� � ¨`Tw y `�jvfg�¤` � m ¨` y h�{ ] l4a|t y `%�4`T{!mx`Th � -� ²
�	��
 : ��<;H� $)�!* �  ��� " ��� $  >��������� ;C���  
	 "! +; *�$ �U� ? ;.;C *U ��� ? ���!�� �	������(����������	� ���  "%@ ? $���U� � �

¶ § `Twnt�lu{!` y ` y fgwn{ � ¨`�mxfgw¦l>mxfvouq *M N l4w¦wxok{!f ¨`�l4h�qkouh��4`�j ¨`2j ¨`2a�`2qOm�©Sqkf£`Twxm y¯¨`!©Sqkf£t¤l � Z
*M^N 1  -M N 4Q X�"�#�$&% 5 + Y���R�� 4 �%N % -M N  � 4 L� \ X � Y �

¶�`�t � oO�kj ^`2a�`Gwx`Ta�fVU y fvw¦{ � `�mnfvw ¨`�`2qQ`2w¦t�l4{�`%w §�¨`2{ � fvmsl>jvo � w	Z>@ A \� ouhk�u` � -� N 4 *MON mx`�j�¬Oh�`F +F $ +�G H J -� N L -� N / G H J "�#�$�X -� N Y "0#�$�X -� N Y21X� R -� N 4 *M^N X �4�5Y

¡ `-a|l4qkf ^` � `�l4q¤l>jvo4�uh�`|luh5{�l4w y `2wim � fvluqk�4jv`2w2¢Mjvl � ¨`2�uhkjgl � fpm ¨` y h5a�l4fpjvjgl>�4`¥tS` � a�`�m y `-a�`�mxm � `�`Tq ¨`���f y `2q¤{!`�h�q � ¨`2wn`2luh
t ¨` � fpo y fg¬�hk` y ouqOm�jvl|{�`�jvjvhkjv` y `%��luwx`%{!oOa|t¤o � mn`G�|mõzktS`2w y ` y `�� � ¨`Tw y `%jvfg�¤` � m ¨` X {Ù°©¤�Oh � `GbO�5YÜ²
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¶�`2w y `�� � ¨`2w y `|jpfg�¤` � m ¨`2w y `|mõzktS`Q�u¢ �k¢£�¤¢AbS¢·�k¢M��wxoOqOm�qkoum ¨`Tw � `TwntS`2{�mxfv�4`2a�`Tqum � 3��� /J 	 
 ¢ � 3� 	 
 � /J ¢ � � 	 ���� /J 	 
 ¢ � � 	 ���� \ 	 
 � /J ¢� � 	 ���� /J 	 
 � \ ¢ � � 	 �� 	 
 � /J ²�³X{!`Tw y `2� � ¨`2w y `�jvfv�S` � m ¨`�wxoOqum�l4w¦wxok{!f ¨`2`2wC�i{�jvluwnwn`2w y `�°¸ouq�{�mxfvouq�w y `��¤l4wn`4² À q ¨`2{ � fv�Vl4qOm X �4�5YCtSouh � {�`2w

wnf } mõzktS`2w y `�°¸ouq�{�mxfvouq�w y `|��l4wn`2w2¢SoOq�ou��mxfv`2qOm�jv`�wnzkwxm ^`2a�` y f � ¨` � `2qOmnfp`2j·°¸o � a ¨`it¤l � X �k��YÜ¢ X ���,YÙ¢ X �>�5Y+¬�hkfC`2wnm ¨`T¬Oh�fp�Vl>jv`2qOm
luhQt � oO�kj ^`2a�`�wn`2a�fVU y fvw¦{ � ¨`�mnfvw ¨`+`TqQ`2w¦t�l4{�`�Z>?????????????@ ?????????????A

�
�
F + � 3��� /J 	 
F $ + / � + � �2b� � 3��� /J 	 
 / �

�
X � 3��� /J 	 
 � \ / � 3��� /J 	 
 � \ Y / X � 3��� \ 	 
 � /J : � 3� 	 
 � /J / � 3� 	 
 � /J : � 3��� \ 	 
 � /J Y/ b � X � � 	 ���� \ 	 
 � /J / � � 	 ���� \ 	 
 � /J Y : b

�
X � � 	 �� 	 
 � /J / � � 	 �� 	 
 � /J Y � 1 �

�
�
F + � 3� 	 
 � /JF $ + / � +�� X � 3��� /J 	 
 � \ : � 3��� /J 	 
 / � 3� � /J 	 
 : � 3� � /J 	 
 � \ Y / �2b

� � 3� 	 
 � /J / �
�
X � 3��� \ 	 
 � /J / � 3� � \ 	 
 � /J Y: b � X � � 	 ���� /J 	 
 / � � 	 �� � /J 	 
 Y / b � X � � 	 ���� /J 	 
 � \ / � � 	 �� � /J 	 
 � \ Y � 1��

X ����Y

>?????@ ?????A
�
�
F + � � 	 ���� /J 	 
F $ + / � + � : b � X � 3��� \ 	 
 � /J / � 3� 	 
 � /J Y / �2�

� � � 	 ���� /J 	 
 : b
� � � 	 ���� \ 	 
 � /J : �

� � � 	 ���� /J 	 
 � \ : b
� � � 	 �� 	 
 � /J �
1X�

�
�
F + � � 	 ���� \ 	 
 � /JF $ + / � + � b � X � 3��� /J 	 
 / � 3��� /J 	 
 � \ Y : b

� � � 	 ���� /J 	 
 / �T�
� � � 	 ���� \ 	 
 � /J : b

� � � 	 ���� /J 	 
 � \ : �
� � � 	 �� 	 
 � /J � 1��

X ���,Y

>?????@ ?????A
�
�
F + � � 	 ���� /J 	 
 � \F $ + / � + � b � X � 3��� \ 	 
 � /J / � 3� 	 
 � /J Y : b

� � � 	 ���� /J 	 
 : �
� � � 	 ���� \ 	 
 � /J / �2�

� � � 	 ���� /J 	 
 � \ : �
� � � 	 �� 	 
 � /J � 1X�

�
�
F + � � 	 ���� \ 	 
 � /JF $ + / � + � : b � X � 3��� /J 	 
 / � 3��� /J 	 
 � \ Y : b

� � � 	 ���� /J 	 
 : �
� � � 	 ���� \ 	 
 � /J : b

� � � 	 ���� /J 	 
 � \ / �2�
� � � 	 �� 	 
 � /J �
1X�

X �4�5Y

�	�P� ���<? ��� ;C��"!�%� ? "! +;�� �'$ ;  S�� ���!� ��'$8 ������ �
¡ `¥a|l4qkf ^` � `�luq�l>jvo4�Ohk`|l4hF{�l4w y `Tw%m � fgl4qk�ujp`Tw�¢_ouqFtS`2hkm ¨`T{ � f � `ijgl � `2jvl4mxfvouq y ` y fgwntS` � wxfvouq(t¤oOh � jv`¥t � oO�kj ^`2a�`|wx`Ta�fVU

y fgw¦{ � `�ms`2q � ¨`2wno4jv��luqOm�h�qQt � ou�kj ^`2a�`Gl4h-��l4jp`Th � w�t � oOt � `2w�� ¨`Tq ¨` � l>jvfgw ¨` y ` y fva�`2q¤wxfvouqQ�i`2m+a�`2w¦h � ` � j § ` �¦� `Th � wnh � jgl���fpmn`2w¦wx`
~ oOh � y `2w � l>fgwxoOq�w y `�wnzka ¨`�m � fv`4¢kqkouh¤w¯l��uouq�w�m � l4{ ¨`4¢ ^l�jvl�a ª`2a�` ¨`2{ ] `2jpjv`4¢Ojv`2w�{!oOh � �¤`Tw y ` y fgw¦t¤` � wnfpoOq-{�o �¦� `TwntSouq y l4qOm�luh�}
y f � `2{!mnfpoOq�w ; 1X� � % �T� � % �4� � % b�� � X {Ù°�²k©¤�Oh � `�bS��YÙ²
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 ���	��
 ����� ������� L� \ A ; 1X� � % �T� � % �u� � % bO� � ;
RG< CG<�6 � �� � �  � ¿ �  : �>?�� � � :¸º 9 9 ��� �� ��: � ���

¡ § lut ��^`2w%j § l>jvjvh � `-jv`2w�{!oOh � �¤`Tw y ` � X � % ; Y�1 � � X � % ; Y : � � `2q ¨`2{ ] `2jpjv`¥jvo4�ul � fvm ] a�fg¬�hk` X {Ù°�²�©¤�uh � `-b��,YÙ¢·ouqKt¤`Thkm
¨`Ta�`�mxm � `Gjgl|{!ouqV��`2{!m¦h � `�Z� º 9�� ��¾ ¼ � � � RG<�6 � ��9$���P�	������ � N X -� Y ��
�
	� �	�_!��� "� L� \ �,�����	a�V� � !� ���$�V� �����$���	�O � �.� � �!�&
 ���&�����O)�

�
N X -� Y21 � -� � X � / � X
 + � -� � + Y Y
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RG< CG< C � º � ? � ����: � º 9 � FS��¾�¿¸���2¾ ( ���� � ¾ º � � ���;? º 9  � 9 ¼ � �GH ���¿ ��k�5� 9 ¼ �N� 9 : �  ��� ��  i���¿¸��¾  � ? � �k� : � �

º��� � ���x� �k¼ ��: ¾4�  ��� � �T�T� 9 º 9 ¾ º 9  � 9 � ������ ¼ ¾ º 9  � 9 � ���� � <
W�q%{�ouq�wnf y ^` � ` a�l4fvqOmn`2q�luqumMj § `2w¦t�l4{�` y ` y fgw¦{ � ¨`�mnfvw¦l>mnfpoOq M^N {�o �¦� `TwntSouq y l4qOmMl4h�} ¨`2j ¨`Ta�`2qOmnwA©Sq�fvw y `ð� ¨` y¯¨`2jp`T{ y h�t � `2a�fv` �

o � y � `4²OK�`2jvh�f Uõ{!f£w §�¨`2{ � fvm
M N 1  -M N 4Q X�"�#�$&% 5 + Y���R�� 4 � N % -M N  � 4 � \ X � Y �

o ^h � + X � Y21 � -. X 3�Y 1 -� / X ! 3 + %�� 3 \ Y = % -� 465 + % ! %�� 4Q5 & ²
dOfOouq%{�ouq�wnf y ^` � ` h�q�a|l>fvjvjvl4�4` � ¨`��Ohkjpfv` � `Tq�{�l �n� ¨`Tw y `�{!oum ¨`  ¢ X {Ù°k©¤�Oh � `ðbu�_YÜ¢�oOq%a�`�m·`Tq ¨`���f y `2q¤{!`�h�q � ¨`Twx`Tl4hGt ¨` � fvo y fv¬�hk`

y `���mõzktS`2w y ` y `2� � ¨`2w y `%jvfg�¤` � m ¨` X {Ù°C©¤�Oh � `�b4b�YÜ²
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&��� ���� �� !�$
&����� � � �	�$�!�R;

W�qQl|l>jvo � w�j § l>jvmx` � q�l4mxfv�4`%wnh�fp�Vl4qOmn`�Z9 À { � f � `�jp`Gt � ou�kj ^`2a�`�wx`Ta�fVU y fvw¦{ � ¨`2mxfgw ¨`s`Tq¥`2w¦t�lu{!`G{!o �¦� `2w¦t¤oOq y l4qOm `Tqr{2l>jg{�hkjgl4qOm�jv`2w�mx` � a�`Tw y `�jgl�a|l4m � fv{�` y `Ga|l4w¦wx`
y `�a|l4qkf ^` � `�`!}�l4{�mx` X a|l>m � fg{!` y `Ga|luwnwn`%qkouq_Uõ{!oOq y `Tq�w ¨`�`�YÙ²9 c�mnfpjvfvwn` � jgl y¯¨`Ta|l � { ] ` y `�K�o ] `2q�U< oOq � � ����tSouh � oO�kmx`Tqkf � jvl|{!oOq y `Tq�wnl4mxfvouq y `�a|l4w¦wx`u²
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K�`Tw y `2hk}rt¤oOwnwnfg�kfpjvfvm ¨`Tw¯a ^`Tqk`2qOm ^l y `2hk} y fgwn{ � ¨`�mxfgw¦l>mxfvouq¤w�`Tqr`Twnt¤l4{!` y f)� ¨` � `2qOmx`Tw�²k��ouh�w�l��uouq�w y ouq¤{ ¨`�m¦h y f ¨`�jgl y fgwntS` � wxfvouq
q�h�a ¨` � fg¬�hk`�luwnwnok{!f ¨`�` ^l�{!`Tw y `2h�}-w¦{ ] ¨`Ta|l4w¯t¤oOh � `2q�w¦hkfvmx`�°µl>f � `�jvl�{!oOa|t�l � l>fgwxoOq�l��4`T{�{!`2jpjv`�fvqOm � o y hkfvmx`%t�l � qkoum � `�q�ouhk�u`�j
¨`2j ¨`2a�`2qOmC©Sqkf<² ¡ luq�wðjglG©¤�Oh � `�bO�k¢4ouq�l%m � lu{ ¨` ^l%jgl�a ª`Ta�` ¨`2{ ] `2jpjv`4¢>jv`2w¯{!oOh � �¤`Tw y ` y fvw¦t¤` � wnfvouq y `�{�`2w y `2h�}�w¦{ ] ¨`2a|luwðt¤oOh �
jv`2w y f � `2{�mxfvouq�w ; 1�� � % �T� � % �u� � % bO� � ²
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 ���	��
 ����� ������� � \ A ; 1 � � % ��� � % �4� � % bO� � ��"�) 5��� ���_� A 
���� !�$��� 
	����
 � ���^�,�$�%
$�������� �,�(����
�
	�
�>�"� ��� ���  � A 
���� !�	� �]� ���&� ���������	��
	������������&����
�
	�D;

À qKtkjglA´{2l4qOm�`Tq � `��Ol � y { ] l4{2h�q y `2w�� � l4t ] `2w�{!fVU y `Twnw¦h�w�l��4`T{r{�`�jghkf y `2w|{!oOh � �¤`Tw y ` y fvw¦t¤` � wnfvouq y h±w¦{ ] ¨`2a|l(l��4`2{
{�ouq y `Tq�w¦l>mxfvouq y `�a|l4w¦wx` X ^l|h�q�` ¨`2{ ] `2jpjv`�{�oua|aih¤qk`�YÙ¢kouqQt¤`Thkm+{!oOa�t¤l � ` � j § l4qkfgwno4m � out�fp` y `%{!`Tw�wn{ ] ¨`2a|l4w X {!°�²�©¤�uh � `Gbu�_YÜ²
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 �,� ��� 
 ���	��
 ������������� � \ A ; 1 � � % ��� � % �4� � % b�� � ��"�  ,��� ����� A ������������� 
���� !�$���&� ���&��� ���^�,�$�%
$��������]�,�
����
�
	� A �������$�^�� �a
 ��� !�	���(� ���&� ���������	��
	�������� �,� � ��
�
$� ������� �_�	� % ')��� � �> "����� ���  ��
 ��� !�	��� �_
��%�	�5
	����
 � ���^�,�$�%
$��������
�,�&����
�
	�R;

K�`Tw¥{!oOh � �S`2w�tS` � a�`�mnmx`2qOm y `�{!oOq�wxm¦l>mn` � ¬�hk`�jv` qkouhk�u`2luh±w¦{ ] ¨`Ta|l�`Twxm¥h�q tS`2h a�oufvq�w-l4qkfgwxoum � outS`�¬Oh�`�jp`Tw y `2hk}
luhkm � `2w2² ~ oOh � {!oOa|t�l � ` � jgl y fvw¦t¤` � wnfvouq«q�h�a ¨` � fg¬Oh�`¥t � oOt � `2a�`2qOm y fvmx`u¢�oOq«l�m � l4{ ¨` ^l jgl a ª`Ta�` ¨`2{ ] `2jpjv`4¢·`�m�tSouh � ; 1
Ó�Ó�Ý�e�íÙéÙí!ê



�4� � �V� *_���^��� ��� � ������� 
�� ���� �����
	������
� � % ��� � % �4� � % b�� � ¢�jp`Twi{�ouh � �¤`Tw y ` y fvw¦tS` � wxfvouq«luwnwnok{!f ¨`�`Tw ^l�{!`2wim � o4fgw�w¦{ ] ¨`2a|luw�²£¶l�{!oOh � �S`¥fgq�° ¨` � fv`2h � `¥{!o �n� `2w¦tSouq y l4h
w¦{ ] ¨`Ta�l(l��4`T{-{!oOq y `Tq�wnl4mxfvouq y `�a�luwnwn` y `)K�o ] `TqÁ`�m| oOq � ¢ {!ouh � �S`�wnh�t ¨` � fp`Th � `-l4h±wn{ ] ¨`2a|l w¦l4q�w|{�ouq y `Tq�w¦l>mxfvouq y `
a|l4w¦wn`�`2m�jvl|{�ouh � �¤`%a ¨` y fvluqk`%l4hQqkouh��4`2luhrw¦{ ] ¨`Ta|lil��4`T{�{�ouq y `2q�w¦l>mnfpoOq y `�a|luwnwn` X ©¤�uh � `Twsb_Si`�m�bO�5YÜ²
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 ���������.�.�V�� ,���	�!����� � !�$
 � ; 1X� � � "�  ,��� ������ �> ; 1»�T� � � "� ��� ���  �� B;
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&��� ��� 
 ���$��
 ����� ����� ����� !��� 
�
 ��� �����.�.�V�� ,���	�!����� � !�$
 � ; 1��u� � ��"�  ,��� ������ �> ; 1�bO� � � "� ��� ���  �  E;
K�`Twð{!oOh � �S`2w�a�`2mxmn`2qOmð`2q ¨`2��f y `Tq�{!`�h�q|�Ol>fgq y `+t � ¨`2{�fvwnfpoOqim ��^`2w qk`2m mnl4qOm�t¤l �ð� l4t�tSo � m l4h|w¦{ ] ¨`2a|lGw¦l4q�w {�ouq y `Tq�w¦l>mxfvouq

y `�a|luwnwn`%¬Oh�`Gt¤l ��� l4t�tSo � m ^l�{�`�jghkf·l��u`2{�{!ouq y `2q�w¦l>mnfpoOq y `�a|luwnwn`4²

�	��� �  ; *�$���U�  ;0? �  S�� ��� � ��� �;
À q�hkmnfpjvfgwnluqum jv`+w¦{ ] ¨`2a|l�{!jgl4w¦wxfg¬�hk`�wnluhkmx`	UÈa�oOhkmxoOq�l��u`2{¯m � o4fgw t�l4w y `�mx`2a|t�w2¢4oOqioO�kmxfv`2qOm2¢4t¤oOh � { ] lu{�h�q�` y `2w y fgw¦{ � ¨`�mnf U

w¦l>mnfpoOq�w`2q�`Twnt¤l4{!` ¨`2mnh y f ¨`2`2w·t � ¨`T{ ¨` y `2a|a�`2qOm2¢Th�q�w¦{ ] ¨`2a|l y fvw¦{ � ¨`�mnfvw ¨`ð`Tq�mn`2a|t�wC`�mC`Tq�`2w¦t�lu{!`4²���ouh�w ¨`2mnh y fvouq¤wa|l4fvqOmx`Tq�l4qOm
jv`2w�{!oOq y fvmxfvouq�w y `�wnmnl4��fpjvfpm ¨`�¬�hkfjp`Th � wnouqOm�luwnwnok{!f ¨`�`Tw�t¤oOh � `Tq�wnh�fpmn`%°µl>f � `ijvl¥{�oua|t�l � l4fvwnouq y `ijgl y fgw¦t¤` � wnfpoOq�q�h�a ¨` � fv¬�hk`
fgqOm � o y hkfpmn`�t�l � { ] l4¬�hk`%wn{ ] ¨`2a|l�²

Ó�Ó�Ý�e�íÙéÙí!ê
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RG<�P0<�6 	 9 � ¿ �£�T�  ��¿ � � ¼ � 
 : ¿ :Ä¼·��

À qrhkmnfpjvfgwnluqum�jgl|a ª`2a�`%a ¨`�m ] o y `%¬Oh�`GtSouh � jp`Twsm � fvluqk�4jv`2w2¢kouqrou��mxfv`2qOmsjp`Tw+{!oOq y fvmxfvouq�w y `�wnmnlu�kfvjpfvm ¨`Twswnhkfv�Vl4qOmx`Tw	Z

: � � % bu�u��tSouh � L� \

: � � % �>�u��tSouh ��� \ X wnluq�w�{!oOq y `Tq�wnl4mxfvouq y `�a|l4w¦wx`�Y
: � � % SV�u��tSouh ��� \ X l��4`T{�{�ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wn`�Y

X �>b_Y

o ^h

: 1 � $
¡ `�a|luqkf ^` � `�wxfga�fpjgl>f � `�l4h-{�l4w y `Tw�m � fgl4qk�ujp`Tw�¢ujp`GqkoOhk�4`Tl4h�w¦{ ] ¨`2a|l�t � ¨`Twx`TqOmx`�h�q�`�{!oOq y fvmxfvouq y `�wnmnlu�kfpjvfvm ¨`�tkjvh¤w � `2wnm � fv{�mxfv�4`
¬�hk`%jv`2w y `Th�}Qluhkm � `2w2²

RG<�P0< C 	 9 � ¿ �£�T�  ��¿ �  : �;?ð� � � :µº 9
K�oOa�a�` y luq�w jv`s{2l4w y `Tw m � fgl4qk�ujp`Tw�¢VqkoOh�wðl��4oOq�w ¨`�m¦h y f ¨`¯j § ` �¦� `Th � {!oOa�a�fgwx`�w¦h � jglG�Ofvmx`Twnwn` y `2wðouq y `Tw tkjgl4qk`Tw wxoujvhkmnfpoOq�w

y h�t � oO�kj ^`2a�` y fvw¦{ � ¨`2mxfgw ¨`¯`2q|mn`2a|t�w�`�mð`Tq|`2w¦t�l4{�`+l4w¦wxok{!f ¨`sl4h�qkoOhk�4`2j ¨`2j ¨`Ta�`2qOm©SqkfStSouh � jp`Tw�{2l �¦� ¨`Tw�²���ouh�w j § l��4ouq¤wC`2q�w¦hkfvmx`
{�oua|t�l � ¨`2` ^l-{!`�jvjv`%fvqOm � o y hkfvmx`�t�l � jv`2w�wn{ ] ¨`2a|l4wsluq�l>jvo4�Ohk`2w+luwnwnok{!f ¨`2wsluh�} ¨`�j ¨`2a�`2qOm¦w¯©Sqkfgw y `�� ¨` y¯¨`�jv`2{ y h�t � `2a�fv` � o � y � `
l��u`2{+`2m�wnluq�ws{!ouq y `2q�w¦l>mnfpoOq y `%a|l4w¦wx`u² ¡ l4q¤wsjp`Tw�©S�uh � `2qOms¬Oh�f_w¦hkfv�4`Tqum2¢kqkouh�w � `2t � ¨`Twx`Tqumnouq�w�jp`Tw¯��l � fgl>mnfpoOq�w y `Gjvl���fpmn`2w¦wx`
y `Qt ] luwx`Ql y fga�`2q�wnfpoOq�qk`2jpjv`¥`2q«°¸ouq�{�mxfvouq y `�� 1 � 

� � 1 �� t¤oOh � y f � ¨` � `2qOm¦wi{!o�`��{�fp`TqOmnw : `2m y f)� ¨` � `2qOmnw�luqk�4jv`2w y `
t � out¤l>�ul4mxfvouq ; ²
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 ���	��
 ����� ������� L� \ �> � � ��� ��� � / �$�  �$� �%
 A � ���&�
: 1 � ��
	�	���&% ��� 
��$� �>� �������]�V�$
6��������� �$


�.�R9 !�$� ���	��� �$
 �	����.�V���^ � �_
$#	� � "� "@; �)F@F ������� �V�$
!��������� �$
 
 ���&!�	� ���$��� �$
 A ������� ���  !�	� �$�^ �$
 �����V�	����
 � � ���  ��V� ���	� ������$"�
 5��� ���_� � ; 1�� � A �$� �_�����"� ��� ���  � � ; 1���� � A �$� � ��
 "�  ,��� ����� � ; 1 �u� � �> �$� � ��
 "� ��� ���  � � ; 1 bO� � ;

¡ l4q�w¥jvl(©¤�Oh � `�¬�hkf�w¦hkfvm�¢ðoOq l(`Tq�{!o � `�{�oua|t�l � ¨`u¢ ^l5�Vl>jv`2h � y ` : ©�} ¨`2`4¢ jgl y fvw¦t¤` � wnfvouq±qOh¤a ¨` � fv¬�hk` y `Tw�wn{ ] ¨`2a|l4w
y fgw¦{ � ¨`�mnfvw ¨`2w�`2q�mx`Ta|t�wC`�m `Tqi`Twnt�lu{!`¯ou�kmn`2q�h�w t�l � jp`TwCm � o4fgwa ¨`2m ] o y `Tw�² À q�{!o � `¯h�qk`s°¸oufvw2¢VjvlG{�ouh � �¤`¯fgq�° ¨` � fv`2h � `¯{�o �¦� `TwntSouq y
luh�wn{ ] ¨`2a|l|l��4`2{%{�ouq y `2q�w¦l>mnfpoOq y `�a�luwnwn` y ` K�o ] `Tqr`2m+ oOq � ¢S{!oOh � �¤`�w¦h�t ¨` � fv`2h � `%l4h�w¦{ ] ¨`Ta|l�w¦l4q¤w+{!oOq y `2q¤wnl4mxfvouq y `
a|l4w¦wn`�`2m�jvl|{�ouh � �¤`%a ¨` y fvluqk`%l4hQqkouh��4`2luhrw¦{ ] ¨`Ta|lil��4`T{�{�ouq y `2q�w¦l>mnfpoOq y `�a|luwnwn`4²
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	����
����������	��
	�������� ��� ����
�
	�  ��>�� � ��� ��� �)/ �$�  �	� �O
 A � ���&�
: 1 �� 
	�$� �&% ��� 
��	� �>  ���������V�$
���������� � 
��.�R9 !�$� ���	��� �$
��	 ���.�V���O � �_
	#$� � "� "@; �@F3(����������V�$
 ��������� �$
 
 ���&!�	� ���$��� �$
 A �������&���  !�$� �	�O �$


�����V�	����
 � � ���  ��V� � �$� ������ "�, ,��� ����� � ; 11� � A �	� �_���� "�)��� ���  � � ; 1��T� � A �	� � ��
�"�, 5��� ���_� � ; 11�u� � �> �	�#� ��
 "�
��� ���  � � ; 1 b�� � ;
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 ���$��
 ����� ������� � \ � � ���&�!�����^���	��
	�������� ���)����
�
	�� �>(� � ��� ��� �)/ �	�  �$� �%
 A � ���&�
: 1 �� 
	�$� �&% ��� 
��	� �>  ���������V�$
���������� � 
��.�R9 !�$� ���	��� �$
��	 ���.�V���O � �_
	#$� � "� "@;�� ( �&���������V�$
 ��������� �$
 
 ���&!�	� ���$��� �$
 A �������&���  !�$� �	�O �$


�����V�	����
 � � ���  ��V� � �$� ������ "�, ,��� ����� � ; 11� � A �	� �_���� "�)��� ���  � � ; 1��T� � A �	� � ��
�"�, 5��� ���_� � ; 11�u� � �> �	�#� ��
 "�
��� ���  � � ; 1 b�� � ;
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 ���	��
 ����� ����� ����� !��� 
 �A��� ��� � / �$�� �$� �%
! A : 1»� L bu�4� ������� ���  !�$� �$�^ �$
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K�oOa�a�` y l4q�w�jv`�{2l4w y `2w�m � fvluqk�4jv`2w2¢Ojvl y fvw¦{ � ¨`2mxfgwnl4mxfvouq�`2q-mx`2a|t�wslua ¨`�jvfpo � `�`Tq�{!o � `�jvl�t � ¨`2{!fgwnfpoOq y h-qkoOhk�4`Tl4h�w¦{ ] ¨`Ta�l
l��u`2{|{!oOq y `2q¤wnl4mxfvouq y `¥a|l4w¦wx`�¬�hkf � `2wnmx`�qk`2mxmn`2a�`2qOmitkjgh�w�t � ¨`T{!fgwG¬Oh�`�jp`Tw y `2hk}Fl4h�m � `2w2² \ oOhkmx`�°¸o4fgw�¢Mfvjð°µluhkm � `2a|l � ¬�hk` �
¬�hk`�t¤oOh � {�` � mnl4fvqk`Twð�Vl>jv`2h � w yM§ luqk�4jv` XE; 1 � � oOh ; 1���� � t¤l � `!}k`2a|tkjv`�YÙ¢O{ § `Twxm¯t¤oOh � jgl��Vl>jv`2h � y ` : a�oVzu`2q�qk` X :�� � �� Y
¬�h § ouqQou��mxfv`2qOm�h�qk`�t � ¨`2{�fvwnfvouq¥oOtkmxfgaih¤ar²

� �Á�+� �� ���������	�
C� � � ��*C� *C� �)�& ���* ����)�*���	 ����� ��� ���i� 
C* ����	���) � ���2*C�

¶�o � wn¬�hk`ðj § ouqiw § fvqOm ¨` � `2w¦wx` ^l�jvl � ¨`2wno4jghkmxfvouq%q�h�a ¨` � fg¬�hk` y `Tw ¨`T¬�h�l>mnfpoOq�w y `¯�l>}�®¯`�jvjO`2q � ¨`2�4fga�`�m � l4q�wnfpmno4f � `u¢�j § h�mxfvjpfgwnl4mxfvouq
y `�a ¨`�m ] o y `2w yM§ o � y � ` ¨`�jv`�� ¨`%t � ¨`2wn`2qOmx`�h�q�fgqum ¨` �2ª`2m ¨`���f y `2qOm�¢Smnl4qOm y h tSo4fgqum y `i�khk` y h {�o ªhkm y `�{2l>jg{�hkj¬Oh�` y `�{!`�jghkf y `
jgl y fgwntS` � wnfpoOqQq�h�a ¨` � fg¬�hk`%¬�hkf·`Twxm���fp`Tq�{!ouq¤qOh�`i{!oOa�a�` ¨`2mnluqum�jv`it � fgq�{!fgt�l>j£°µl4{!mn`2h � jpfga�fpm¦l4qOm+jv`2w�a ¨`�m ] o y `2w y h�wn`2{�ouq y
o � y � `4²�K § `Twxms{!`�¬�hkfAq�ouh�w¯li{�ouq y h�fpm ^li{ ] ` � { ] ` � h�q�`�� ¨`2q ¨` � l>jvfvw¦l>mnfpoOq y `�jvl�{!ouq y `2q�w¦l>mnfpoOq y `�a�luwnwn` ^l y `2wsa ¨`�m ] o y `2w y `
mõzktS` ¨`2j ¨`2a�`2qOmnwð©Sqkfgw y£§ l ��ª`2mx`+m � fgl4q��uhkjgl>f � `Tw yM§ o � y � `�w¦h�t ¨` � fv`2h � ²uq�ouh�w¯l4�So � y ` � ouq¤wðjv`�{2l4w y `2w � `T{!m¦l4qk�ujp`Tw y luq�w�jgl�wx`T{!mxfvouq
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w¦hkfv��luqOmx`4²

¡ l4q�wCjv`+{�l y � ` y `2w ¨`2j ¨`Ta�`2qOmnw·©Sqkfgw y `�¶l>� � l4q��4`�tSouh � j §�¨`2¬�h�l4mxfvouq y `2w oOq y `Tw wn{2l>jgl>f � `u¢�tSouh � ou�kmn`2qkf � jvlG{�ouq y `Tq�w¦l>mxfvouq
y `�a|luwnwn`4¢koOq y oufpm ^l�jgl�°¸o4fgw	Z9 `2q � fg{ ] f � j § `Twnt¤l4{!` yM§x¨`2j ¨`Ta�`2qOmnw�©Sqkfgw+{�jvluwnwnfv¬�hk`9 { ] ` � { ] ` � h�q�`i°¸o � a�hkjp` yM§ fvqOm ¨`�� � l4mxfvouq�q�h�a ¨` � fg¬Oh�` ^l-tSo4f y w%tSouwnfpmnf °µw y oOqOm�jv`2wGq���h y w�{�o�� 2 q�{�f y `TqOm�l��4`T{�jv`2w y `2� � ¨`2w

y `%jvfv�S` � m ¨`Tw y h�qkouhk�u`�j ¨`2j ¨`2a�`2qOm
\ ouhkmn`!°¸oufvw2¢kt¤oOh � qk`�t¤l4wsl>jvm ¨` � ` � jglit � ¨`T{!fgwxfvouq y h-w¦{ ] ¨`2a|l%`Tq-`Twnt¤l4{!`u¢uoOq y oufpm � `2w¦t¤`T{!mx` � jv`G{ � fpm ^` � `�w¦hkfv��luqOm	Zkwxf_jv`�q�ouhk�u`�j
`Twnt�lu{!` y `+°¸ouq¤{!mxfvouq¤w L��`2wnm�{�oua|t � fvw2¢uluh¥wx`Tq�w y `�j § fgq�{!jgh�wnfpoOqM¢4`TqOm � ` � � `�m � � � ¢ujglG°¸o � a�hkjp` y `�¬�h�l y � l4mnh � ` y oufpm�fvqOm ¨`�� � ` �
`�}klu{!mn`2a�`2qOmðjv`2w¯t¤oujpzkq ªoOa�`2w y ` � � � � � � + ²�K�`2mxmx`�{!oOq y fvmxfvouqM¢O¬Oh�`�j § oOq�t¤`Thkm�m � oOhk�4` � y l4q¤wðjv`2w�m � l���luh�} y ` K�fgl � jp`2mðwnh � jp`Tw
t � ou��j ^`Ta�`2wð`2jpjvfgtkmxfg¬�hk`2w X � � ��YÜ¢ � `�jvfp`+jglit � ¨`T{!fgwxfvouq y `�jgl%°¸o � aih�jp` yM§ fgqOm ¨`2� � l>mnfpoOq�q�h�a ¨` � fg¬�hk`�`�m¯jv` y `2� � ¨` y `2w¯tSo4jvz�q ªoua�`2w y `
j § `Twnt¤l4{!`)L�|² � jS°µl4h y � l4fpm y ouq�{4¢ulit � fvo � fI¢4m � ouhk�u` � j § luq�l>jvo4�Ohk` y `�{!`�{ � fvm ^` � `stSouh � jv`2w ¨`�j ¨`2a�`Tqum¦wC©Sqkfgw y£§ l ��ª`2mx`u²4� ¨`2l4q¤a�oufvq¤w�¢
{�`r{ � fvm ^` � `¥q §x¨`2mnl4qOmit¤l4w�t¤oOh � j § fvq�wnmnluqOmi`!} ] fg� ¨`u¢�qkoOh�wil��uouq�w�{ ] ` � { ] ¨`u¢ y l4q¤w�{ ] lu¬�hk`-{�luw�¢jgl�°¸o � aihkjv` y£§ fgqOm ¨`2� � l>mxfvouq ^l
tSo4f y w+tSouwnfpmnf °µw+jvl|tkjgh�w+t � ¨`T{!fgwx`Gt¤oOwnwnfg�kjp`%¬�hkf·luwnw¦h � `�jgl|{!oOq y `2q¤wnl4mxfvouq y `%a�luwnwn`4²

����
 � ����������	� ���! #"7@ ? $ ��U� � � $) ? ����� ��?  S$ ��"!� ;C��*��� "  $)"!$ �
W�q¥{�ouq�wnf y ^` � `�jv`�m � fgl4qk�ujp` � y `�wnoua|a�`�m¦w + \ ¢ + + ¢ + + ² X - \ %/- + %0- + YðwnouqOmðjv`2w¯{!o�o � y oOq�q ¨`2`2wð��l � zk{�`2qOm � fv¬�hk`Twðl4w¦wno�{�f ¨`�`2w

`2m�ouq�qko4mn` 6 \ X � `2w¦tM² 6 + ¢ 6 + Y�j § l ��ª`2mx` + + + + X � `2w¦tM² + \ + + ¢ + \ + + YÜ²
� lut�tS`�jvouq�w�¬Oh�`rtSouh � j §�¨`�j ¨`Ta�`TqOmG©Sqkf yM§ l ��ª`�mx`�m � fgl4q��uhkjgl>f � `¥h¤wnhk`2j y hÁwx`T{!oOq y o � y � `4¢£j § `Tq�wn`2ai��jp` I y `2w y `�� � ¨`Tw y `

jvfv�S` � m ¨`G{ ] o4fgwxfM`Twxm y oOq�q ¨`Gt�l � Z

I 1 � G0- � -. -J � F#1 R � 4 � \ X 6 � Y % � 1 � % � % � 5 � � G � -. -B F 3 R -B 4 X � 1 X � Y Y + 5
W�q�l � I � 1��¤²k¶ § `2w¦t�l4{�`��u`2{�mxo � fv`�j y `�{ ] lua�t¤w y `G�4`2{�mx`Th � w [ + y¯¨`!©Sq�f£t�l � Z

[ + 1 X � \ X � Y Y + ��� +
o ^h � + `Twxmsj § `Twnt¤l4{!`G�u`2{!mno � fp`2jM`2qk�u`2q y � ¨`�t�l � jv`2w y `2h�}r�4`2{�mx`Th � w� 3 ++: 3 \ 3 +�� `�m

� : 3 \ 3 +3 + \ � X �u�,Y

`Twxm y ` y fga�`Tq�wnfpoOq«��² � j�`2wnm I UÈh¤qkfvwno4jv�Vl4qOm%`�mij §�¨`�j ¨`Ta�`TqOm�©Aqkf�¬�h § ouq5oO�kmxfv`2qOm�`Twxm� X�"�#�$ Y Uõ{!oOq�°¸o � a�` X {!°�²S� ����YÜ² ¡ l4q¤wih�q
t � `2a�fv` � mx`Ta�t¤w�¢+qkoOh�wQl>jvjpoOq�wra�oOqum � ` � {�oua|a�`2qOmQouq�tS`2hkm2¢�mxoOhkmr`Tq��Ol � y l4qOm-{�`2w�t � out � f ¨`�m ¨`2w yM§ h�qkfgwno4jv��luq�{!`(`�m y `
{�ouq�°¸o � a�fvm ¨`  X�"�#�$ YÙ¢ � `Ta|tkjvlu{!` � {�`2w y `2� � ¨`2w y `|jpfg�¤` � m ¨`|t�l � y `Tw%¬Oh¤l4qOmxfvm ¨`Tw�¬�hkfðwn`|t ��ª`�mx`TqOm ^lrj § `2a|tkjvo4f y `�°¸o � a�hkjv`2w y `
¬�h�l y � l4mnh � `4²
dOoufpm X � %!�I%�� Y¯h¤qk`�t¤` � a�hkmnl4mxfvouqQ{!f � {2hkjgl>f � ` y ` X � % � % �5YÙ²SdOo4fvm : h�q�t�l � lua ^`�m � ` � ¨`2`�j<¢ : 4P�Ä� % �O� ²Sdkh � { ] l4¬�hk`%l ��ª`2mx` 6 � ¢kouq
{ ] oufvwnfvm y `2h�}�t¤oufvqOmnw�qko4m ¨`2w � 
��_X : Ys`�m

� � 
�X
: Yso

^h � 
��_X
: Y

X � `TwntM² � � 
�X
: Y Y¯`Twxm�jv`���l

� zk{!`TqOm � ` y ` + 
 `�m + � l��u`2{Gt¤oOh �
tSo4f y w � `2w¦t¤`T{!mxfp°µw : `�m

X � : : Y
X � `TwntM² X � : : Y�`2m : YÙ²^W�q-qkoumx`
	 jv`%{!`Tqum � ` y `G� � l���fpm ¨`4²�W�q-{�ouq�wnf y ^` � `�l4jpo � w�j § `Tq�wx`Tai�kjv`

y `Tw y `2� � ¨`2w y `%jvfv�S` � m ¨`%w¦hkfv��luqOm	Z
I�� 1 � -. L -J X � \ + Y % -. L -J X � + \ Y % -. L -J X � \ + Y % -. L -J X � + \ Y % -. L -J X � + + Y % -. L -J X � + + Y % -. L -� \ X 	(Y % -. L -� + X 	(Y 

o ^h X -� \ % -� + Y�`2wnm¯jgl|��l4wn`%{�luqkouqkfg¬�hk` y ` 5 + `�m�jv`G�4`T{!mx`Th � -J `2wnm�o � fp`Tqum ¨`G{!ouqk°¸o � a ¨`2a�`2qOm ^l�jgl�©¤�uh � `��>�¤²
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13254�6 �4� 9 � ��!�$���	�O)7-�%�-�,�(� !�:9 !�$� �$�P� ��/�1 ��� 
	�&������� ��� ��� �R; � �8=�> � 6 \ 1 + + + + A � �)=�	 �<6 + 1 + \ + + A � �)=�	 � 6 + 1 + \ + +
³���luqOm y ` y�¨`2a�oOqum � ` � ¬Oh�` [ + `2wnm I � Uõh�qkfgwxoujp�Vl4qOm2¢ ¨`�m¦l4�kjvfvw¦wnouq�w yM§ l4�So � y jv`

D ���«�5� J <�6�� ���  -. 4 [ + �	=6 � ���^�����8=�> � ��� � ; � � � !� #	���&�����V�	�,��� �$�^�� � �
� X ��Y G0- � -. L -J � F01 1X� R � 4 � \ X 6 � Y
� X �5Y -. L -J X � 
�� Y 1 -. L -J X � � 
 Y 1 �

� X �_Y -. L -J � � � � �
0X��k� º 9 � ¼ ���k¼>:¸º 9 �

K�` � ¨`2w¦hkjvmnl4m y¯¨`2{�ouhkjv` y f � `2{�mx`Ta�`TqOm y hQ°µl>fvm�¬�hk`u¢¤wxf -. 4 [ + ¢Sl>jvo � w -. L -J � � � 4 � \ X 6 � YÙ²�W�q y¯¨`Ta�ouqOm � `%l>jvo � w¯°µl4{!fvjv`2a�`2qOm
¬�hk` X ��Y
� X �_Y�`�m X �,Y
� X �_YÜ²

¡ § h¤qk`�t�l � m�¢�wnf£oOqra�h�qkfvm�j § `2w¦t�l4{�`G�4`2{�mxo � fv`�j�� \ X 6 � Y y h�t � o y h�fpm�w¦{�l>jgl>f � ` � + X 6 � YÙ¢�ouqQl|{!jgl>f � `Ta�`2qOm	Z
G - � -. L -J � F01 1X� R � 4 � \ X 6 � Y�`�m -. L -J � � � 4 � \ X 6 � Y ��� -. L -J � � � � �

¡ § luhkm � `|t�l � m�¢ -. L -J � � � ¨`�mnluqOm�h�q(t¤oujpzkq ªoOa�` y ` y `�� � ¨`-��w¦h � 6 � ¢_fpjC`Twxm�f y `2qOmxfg¬�hk`2a�`2qOm%q�hkj wnh � 6 � wnfC`�m%wn`2hkjv`2a�`2qOmGwxfCfvjw § luq�q�hkjv`�`Tq y `2h�}�t¤oufvqOm¦w y fvwnmxfgq�{�mnw y ` 6 � X `Tqrj § o�{2{�h � `2q¤{!` � 
�� X : Y¯`2m
� � 
 X

: Y YÜ²
�

� ��� � ��� ���)J <�6 � ���)�V�	����� �����^�� � #$�%� � � !�	��!�$���	�O�7-�%� X � % [ + % I � Y A 
 � �.� � ��� �O� ���O� �_!�>�!� � � ���%� 
	���.�����P��� A �$
$ X�"�#�$ Y % � ���D9$��� � �R;
� � �$
G�^� ���^� �5!�	�!� 
 ��� 
&��� !�>�� ���$
 ���$
0�����.�^ 
a
 � �� !�$
�
 �����V�$
 ���)=�	 � 
��	�� � �.�O�� �>��� �	������ ��� ����� ���#"�>�� �

:

	�$� ���O � �_
$�� 7 !���$
 A������
 �V�-����� �� �� ��� ���&#	��� 
 ���  A ����� �V�$
��O� ���O� �_!�>�!� 
 �,� �V�39$��� � ���V������#	�%����� ������ � #	��� ����� ���
�
 ��� �$� �V� � ���^�,�$�%
$��������

���&� ��
�
$�R;
W�q�l|l>jvo � w¯jp`
D ���«�5� J < C � � � 
 ��� ��� [ + �$
  I � %A���%� 
	���.�����^ ;
0X��k� º 9 � ¼ ���k¼>:¸º 9 �

¡ § lut ��^`2w�jv`2w�t � out � f ¨`�m ¨`2w y `2w y `2� � ¨`2w y `�jvfv�S` � m ¨` y `�j §�¨`�j ¨`2a�`2qOmi©Sqkf yM§ l �2ª`2mx`rh¤wnhk`2j y h wx`T{!oOq y o � y � `4¢C`2m¥{!oua|tkmn`�mx`2q�h
y `%j §�¨`2¬�hkfv�Vl>jv`2q�{�` ¨`2mnlu�kjpfv` y l4q¤wsjp`%jv`2a|a�`�¬�hkf£t � ¨`2{ ^` y `u¢ufvj£`Twxm+{�jvl4f � ¬�hk`%j § `Twnt�lu{!`G�4`T{!mno � fp`2j

� 1 � -. 4 [ + � -. L -J X � 
�� Y21�� R � % � 
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`Twxm+h�q�wnouh¤w UÈ`2w¦t�l4{�`��u`2{!mno � fp`2j y ` y fga�`2q�wnfpoOq � y ` [ + ²^W � ¢kjv`2w y `2� � ¨`2w y `%jvfg�¤` � m ¨` -. L -� \ X 	(Y�`2m -. L -� + X 	(Y¯�kh�w+{!oOa|a�` y `Tw
°¸o � a�`2wjvfvq ¨`2l4f � `2w y�¨`!©Aqkfp`Tw�w¦h ��� wnouqOm�jvfgq ¨`2l4f � `2a�`Tqum·fvq y¯¨`2tS`2q y l4qOmx`Tw�² � jkw § `2q¤wnhkfvmC¬Oh�`�j § fgqOmx` � wn`2{�mxfvouq y `¯jv`2h � wCqkoVzuluh�} � `2w U
tS`2{�mxfp°µw·q § `2wnm·l4h�m � `ð¬Oh�` j § `2w¦t�l4{�` �4`T{!mxo � fv`�j>q�hkju{!`�¬�hkf y¯¨`2a�ouqOm � `Cj § h�q�fvwno4jv�Vl4q�{�`4²

���P� ������������������������	�����! #"7@ ? $ ��'� � " � ;H�(*���!"  $8"�$ �
��ouh�wstSouhk�uouq�w¯a|l>fgqumn`2q�luqOm�{!oOq�wnm � hkf � `�h¤q-qkoOhk�4`2j ¨`2j ¨`2a�`2qOm ©Sq�fM`2q-w¦hkfv�Vl4qOm�jgl�a ª`Ta�` y¯¨`Ta|l � { ] `�¬�hk`G{!`�jvjv`�l y outkm ¨`�`

tSouh � jp`%{�luw y h�t � `2a�fp` � o � y � `4²���oOh�w�{ ] o4fgwnfvw¦wxoOq�ws{!oOa�a�` y `2� � ¨`2w y `%jvfv�S` � m ¨`�jv`2w+¬�h�luqOmxfvm ¨`Tw
LI 1 � -. L -J X � \ + Y % -. L -J X � + \ Y % -. L -J X � \ + Y % -. L -J X � + \ Y % -. L -J X � + + Y % -. L -J X � + + Y  	� -. L -K X � \ + Y % -. L -K X � + \ Y % -. L -K X � \ + Y % -. L -K X � + \ Y % -. L -K X � + + Y % -. L -K X � + + Y  	� -. L -� \ X 	(Y % -. L -� + X 	(Y 
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� {�fI¢�jvl � ¨`��Ohkjgl � fpm ¨` y h«a|l4fpjvjvl4�4`�tS` � a�`2m y ` y¯¨`!©Sq�f � h�q � ¨`Twx`Tl4hFt ¨` � fvo y fv¬�hk` y `����rmõz�tS`2w y ` y `2� � ¨`2w y `-jpfg�¤` � m ¨` X {!°�²

©¤�Oh � `%�4�5YÙ²
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13254	6 �>� 9 � � ���$�.� �����(���O� �!��������� L[ + �>�
	�$
 /,/ E�����$
&��� ���� �� !� 
&�,�(� � � �	�$�!�R;

¡ `�a|l4q�f ^` � `ðluq�l>jvo4�Ohk` l4h�{2l4w y h�t � `2a�fp` � o � y � `4¢�jp`¯t � oO�kj ^`2a�`ðwn`2a�f U y fgwn{ � `2mM`2wnm ¨`T¬�hkfp�Vl4jp`Tqum ^l�h�q�wnz�wnm ^`2a�` y f)� ¨` � `TqOmxfv`�j
y ` y fva�`Tq�wxfvouq ���k²V��oOh�wðq §x¨`T{ � f � ouq�wCt�luw {!`+wnzkwxm ^`2a�` y h�°µl>fvm y `+w¦l%{!oOa�t�jp`�}�fvm ¨`¯`2m y `�w¦l�mnl>fvjvjp`u² ¡ § l4h�m � `�t�l � m�¢Vjgl � `�jgl>mxfvouq
y ` y fvw¦t¤` � wnfvouq �nt ] zkwxfg¬�hk`���w § oO�kmxfv`2qOmC`2q � ¨`2wno4jv�Vl4qOm�h�q|t � ou��j ^`Ta�`¯luh�}i�Vl>jv`2h � w t � out � `2w y `�a ª`Ta�` y fga�`2q�wnfvouq y `sjvl�°¸o � a�`

�
N + 
 � N -� 1�1 �� N -� 1

o ^h � N `2wnm¯jgl�a|l>m � fg{!` y fgl>�uouq�l4jp` y¯¨`�©Sqkfv`Gt¤l �

� N 1  + y fvl4� ��� � �
�

% ����� % � �
�� ��� �

��°¸o4fgw
%
�
�

% ����� % �
�� ��� �

��°¸oufvw
%
� � % ����� % � �� ��� �
�i°¸oufvw

%
�
�

% ����� % �
�� ��� �

��°¸oufvw
%
� � % ����� % � �� ��� �
��°¸oufvw

����
��ouh�w�l��4ouq¤w y ouq¤{%m � l4{ ¨`4¢ ^l�jgl¥a ª`Ta�` ¨`2{ ] `2jpjv`4¢¤`�m�tSouh � ; 1 � � % � �T� � % � �4� � % � b�� � ¢Sjp`Tw�{�ouh � �¤`Tw L� � N 1 L� � N X � % ; Y+¬�hkf
� `2t � ¨`Twx`Tqumn`�j § ` �¦� `Th �s� `2jvl4mxfv�4`G{!oua|a�fgwx`%w¦h � jgl���fvmx`Twnwn`%t�l � jv`%qkouhk�u`2luhrw¦{ ] ¨`Ta�l�tSouh � jv`%wx`T{!ouq y o � y � ` X {!°�²k©¤�uh � `��,S,YÜ²
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&��� ��� 
 ���$��
 ����� ������� L[ + A ; 1 � � % � �T� � % � �4� � % � b�� � ;
Ó�Ó�Ý�e�íÙéÙí!ê



�4b � �V� *_���^��� ��� � ������� 
�� ���� �����
	������
¡ § luhkm � `�t¤l � m�¢Ojp`Tw�{�ouh � �¤`Tw y `�j § ` �n� `2h � `2q ¨`2{ ] `2jpjv`+jvo4�Ol � fpm ] a�fv¬�hk` X {Ù°�²O©¤�Oh � `��>�5YÙ¢OtS` � a�`�mnmx`2qOm yM§�¨`2a�`�mnm � `�jgli{�ouq���`T{ U

m¦h � `,Z� º 9�� ��¾ ¼ � � � J <�6 � �������V�	���a�^� ���^� � � �I��
 ��#	�%�
�
N X -� Y ��
�
	� �$�_!��� ���]
���� !�$��� ����� � � 
 �����^�,���^�"� L[ + �	� �����.�.�V�� ,��� !�� ���� ���$�

�	� �� �����  ��V�$
�� �&�	 ���  ���� 
&����� �>a�V��� !�����	�V���,���	� �	�O � �.��� �!�&
����&�����^ �
�
N X -� Y21 � -� � X � / � X
 � � -� � � Y Y

1e-05

0.0001

0.001

0.01

0.1

13254�6 �>� 9 1(� ���  � 
&�	� !�&���_�	�.�V���V�  5��� �  �,� ��#	�%� ������������
	�&�����^� ��� ��� � � � ���.�.�V�  5���	� �� �����  ��V�$
�� �&�	 ���  ��V�$
 ;
� {�fðl4h�w¦wxf<¢_qkouh�wGl��uouq�w�{!oOa�t¤l � ¨`�jgl y fgw¦t¤` � wnfpoOq q�h�a ¨` � fg¬Oh�`ifgqum � o y h�fpmn`|t¤l � jp`�qkoOhk�4`Tl4h w¦{ ] ¨`Ta�l X m � l>fvm%t¤oufvqOmnfpjvj ¨`�Y�l��4`2{
{�`�jvjp`�fvqOm � o y hkfvmx`�t�l � jp`�wn{ ] ¨`2a|l�l4q¤l>jvo4�uh�`+wnluq�w�{�ouq y `Tq�w¦l>mxfvouq y `�a|l4w¦wx` X m � l>fvm�{�ouqOmxfgq�hOYC`Tq�m � lA´{2l4qOm ^lijvl�a ª`Ta�` ¨`T{ ] `�jvjp`
jv`2w+{�ouh � �S`2w y ` y fgwntS` � wnfpoOqrluwnwnok{!f ¨`�`Tw ^l|{!`Tw y `Th�}rw¦{ ] ¨`2a|luw¯tSouh � h�qk` y f � `T{!mnfpoOq y `�t � oOt�l>�Ol>mxfvouq ; y ouq�q ¨`�`u²
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13254�6 �4� 9 ��������� �$
&��� ��� 
 ���	��
 ����� ����� ����� !��� 
 � ; 1 : bO� � � "�) 5��� ���_�  �	 ; 1 : �u� � � "� ��� ���  �  B;
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13254�6 �u� 9 ��������� �$
&��� ��� 
 ���$��
 ����������� ����� !��� 
 � ; 1X� � � "�) 5��� ���_�  ��> ; 1��T� � � "� ��� ���  �  E;
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13254�6 �¤� 9 ��������� �$
&��� ��� 
 ���	��
 ����������� ����� !� �$
 � ; 1��4� � � "�) 5��� ���_�  �	 ; 1 b�� � � "� ��� ���  �  B;
K�`Tw�{�ouh � �¤`Tw�lut�t¤`2jpjv`2qOm�jvl � `Ta�l � ¬�hk`�w¦hkfv�Vl4qOmx`,Z y luq�w�jp`�{�l4w y h�t � `Ta�fv` � o � y � `4¢¤jv`�w¦{ ] ¨`Ta|l�l��4`2{i{!ouq y `2q�w¦l>mnfpoOq y `

a|l4w¦wn`�fvqOm � o y hkfvm�h¤qk` y fgw¦t¤` � wnfpoOq�q�h�a ¨` � fv¬�hk` yM§ o � y � `���² K�`Tt¤`Tq y l4qOm2¢SoOq�t¤`Thkm�{�ouq�wnmnl4mx` � h�qk`�t¤` � mn` y `�t � ¨`2{!fgwnfpoOqQt¤l �
� l4t�tSo � m�l4h�w¦{ ] ¨`2a|l�wnluq�w�{!oOq y `Tq�wnl4mxfvouq y `�a|l4w¦wx`G`2m+{!`4¢S¬Oh�`�j£¬�hk`�wno4fvm�j § l4qk�ujp` yM§ fgq�{!f y `2q¤{!` ; {!oOq�wnf y¯¨` � ¨`4² ~ l � {!oOqOm � `4¢
tSouh � jp`�wx`T{!ouq y o � y � `u¢kfpjl4t�t�l � l ª 2 ms¬�hk`ijp`iw¦{ ] ¨`Ta|l�l��u`2{%{!oOq y `Tq�wnl4mxfvouq y `ia|luwnwn`%`2wnm�¢At¤oOh � {!` � m¦l>fgqk`2w+��l4jp`Th � w yM§ l4qk�ujp`XE; 1 : ��� � % : �4� � % : bO� � t�l � `�}�`Ta|tkjp`�YÜ¢¤t�jvh�w�t � ¨`T{!fgw y h�t¤oufvqOm y `%�khk` y `%jgl y fvw¦tS` � wxfvouqQq�h�a ¨` � fv¬�hk`u²
J < RG< C 0 : �T¾ �C�� ¼>: � �k¼;:¸º 9 � 9 ¼ �k� ?��� ¼|º��� � � ���¿¸�5F ��

dOf·ouqQa�`2m�jp`�t � oO�kj ^`2a�`�wn`2a�fVU y fvw¦{ � ¨`�mnfvw ¨`+oO�kmx`Tq�hQwnouh¤w�jgl�°¸o � a�`�ZF + � NF $ + /�� N� N 1X� X �u�5Y

o ^h � N 1 � � \N � N ¢�fvj4`Twxm�{!jgl>f � ¬�h § h�qk` y fgw¦{ � ¨`�mnfvw¦l>mnfpoOq�`TqGmx`2a|t�wt�l � h�q%w¦{ ] ¨`2a|l�{�jvluwnwnfv¬�hk`ðw¦l4h�mx`�a�ouh�mxouq�`Twxm�fvq�w¦h��¥w¦l4qOmx`
{2l � yM§ o � y � ` ��`Tqimn`2a|t�wðtSouh � h�q|wn{ ] ¨`2a|l�¬�hkf¤l y a�`�mðh�q�`�` �¦� `Th � y ` y fgwntS` � wxfvouq�`2q�`2w¦t�lu{!`s`2q � X  � YÜ²5W � ¢>h�qk`+a ¨`2m ] o y `
Ó�Ó�Ý�e�íÙéÙí!ê



�u� � �V� *_���^��� ��� � ������� 
�� ���� �����
	������
y `�mõzkt¤` y f � ¨` � `Tq�{!`TwM©Sqkfv`2w yM§ o � y � `ðb ^l��+t�l4w y `�mn`2a|t�ww § l�� ^` � `Cfvq¤{!ouq y fpmnfpoOq�qk`2jpjv`2a�`2qOm�fvq�wnmnlu�kjv`4²�³�h�w¦wxf<¢�qkouh�wl y outkmn` � ouq�w
j § lut�t � ok{ ] ` y `�j §x¨`T¬Oh¤l>mxfvouq�a�o y f © ¨`�` X y¯¨`2{ � fvmx` y luq�w � b��¤ouh � � �At¤l � `!}k`Ta�t�jp`�Y¬Oh�f¤t¤` � a�`2m y `+{!oOq�wx` � �u` � h�q|w¦{ ] ¨`2a|l�wxm¦l4�kjv`
^l�m � o4fgwst�l4w y `Gmx`Ta|t�w�²OK�`2mxmn`�lut�t � o�{ ] `�{�ouq�wnfvwnmx` ^l ¨`2{ � f � `�jvl�wxoOa|a�` y `Tw y�¨`��u`�jvout�tS`2a�`Tqum y ` \ l�z�jvo � y ` � N XB$ Y X ¬�hkfM`2wnm
����Y�`2q $ � � \ `�m $ � � \ o ^h $ � 1 K � $ `�m � $ � `Tt � ¨`2wn`2qOmx`�jp`�t¤l4w y ` y fgw¦{ � ¨`�mnfvw¦l>mnfpoOq�`2qQmx`Ta|t�w	Z

� N XB$ � � \ Y : � � N XE$ � Y / � XB$ � � \ Y� $ + 1 � $ +
� �

* � � N* $ � XE$
� Y / � X � $ � Y X �4b_Y

À qQh�mxfvjpfgwnluqOm¯j §�¨`2¬�h�l4mxfvouq-wn`2a�f y fvw¦{ ��^`�mn` X �4�_YÜ¢kouq�l%Z* � � N* $ � XB$
� Y21 � +N � N XE$
� Y
y `�wno � mx`%¬�hk`%wnf£ouqQqko4mn` ���N 1 � N XE$ � Y�jgl|wxoujvh�mxfvouq y ` X �u�5Y�l4hQmx`Ta|t�w $ � ¢�jv`%wn{ ] ¨`2a|l y¯¨`!©Sq�f£t�l � Z

� � � \N : � ���N / � � � \N� $ + /�� N � �N : � $ +
� � � +N � �N 1X�

`Twxm yM§ o � y � `�b�`Tq-mn`2a|t�w+t¤l � {!oOq�wnm � h�{!mnfpoOqM²
� ��� � ��� ���)J < C�� �������&� �	 �	�%�.����� � � =��C����� �$��� � �^��.� ��� A �.�H9$���� 9$� �> ��� � 
$�	�����>� �"!��#	�%�������� �$� !�&�	� �&�����O)�

� � � \N : � ���N / � � � \N� $ + / � N � � �N : � $ +
� � � N � �N �K1��

� �.�%
�� A "� ������#	�%������
(���� �$� �%
 A � � � *	�O� �$
�
������ ���N : � $ +
� � � N� �N ���	�� =�>�� �������%
���� !�$� !��������� � �(���^���.�P�����%�O�%�&�,� ����� �$���

�.�^ �	� � !���������.� �R; � ����� =�� �,� �O� �� �� ��� � ��������)� � ��� ����
 �,�� �	� �%
�������� �V� 
���� !�$����� � ��� ��� � � � 
$ �����,� �V���,����$�V�(�,� ���$� ���
��
 
	� �$�_!� ��� 
 ��� !�	����
	���� �������� ����;
� 8&���_
(������� � ������
] �	�%�.� � ��� �� �)� � ���"
	�&� ���^� ���$�,�$� � ������
�� �BF, �	&� ���^� ��#$�%�	� �$�%
 ���  �]�V���O� �.�P�$� ���)�,� � � !��#$�%�����������>��� 7 !���R; ')��� 
(� � � *	�&!�	� ���$�P� � � �����^�� !� #	�%� 
	� �����^�� � �$���������� �V����
$#	� � �.� �$
$�"��
����,�����$S����� ��� �>  � �$
$ �(�(!�� �� �/ ,��� � �V�R;01�����	9$���  A � � ���  ,��� �  �5� � ���$�� =�>�� �"!�&�$� � -
	����
&�	�) �$�O�.��� ��� �� �R;

J < RG<�P 	 9 � ¿ �£�T�  ��¿ � � ¼ � 
 : ¿ :Ä¼·��
� lut�tS`�jvouq�w�¬�hk`�tSouh � j § o � y � `���`2qQmx`Ta|t�w�¢¤jvl|wnmnl4��fpjvfpm ¨`G`2wnm ¨`2¬�hkfv�Vl>jv`2qOmx` ^l

� $ + � � N �
b � �

{ § `Twxm U ^l�U y f � `4¢ y `�a|l4qkf ^` � ` ¨`2¬�hkfv�Vl>jv`2qOmx`u¢

: � �� a|lV}� 	 � � -
� X � Y �

o ^hrjv`2w - � X � Y¯wnouqOmsjv`2w�wno4jghkmxfvouq�w y hQt � oO�kj ^`2a�`�luh�}-�Vl>jv`2h � w�t � out � `Tw�� ¨`2q ¨` � l>jvfvw ¨`

� \ X � Y -
 1 - � \ X � Y -

~ oOh � j § o � y � `�b�`2qrmx`Ta�t¤w�¢�fvj_°µl4h�ms{�ouq�wnf y�¨` � ` � jvl|qko � a�` y `%j § oOt ¨` � l>mn`2h � � N X�� F : � $ +

� � � N YÙ¢�{!`%¬�hkf y oOq�qk`Gjvl�{!oOq y fvmxfvouq
y `�wnmnlu�kfvjpfvm ¨`,Z

: � � � �� a|lV}� 	 � � -
� X � Y �

K�oOa�a�` y l4q�wijp`r{�l4w y hÁt � `2a�fv` � o � y � `u¢·{!`Qa�l>}kfva�h�a7`Twxm�{�l4jv{2hkj ¨`|q�h�a ¨` � fg¬�hk`2a�`Tqum2² W�q«l l4jpo � w�jp`Twi{!oOq y fvmxfvouq�w y `
wnmnlu�kfpjvfvm ¨`%w¦hkfp�Vluqumn`2w>Z

: � � % �u�2�5S�t¤oOh � j § o � y � ` ��`2qrmx`2a|t�w
: � � % �4���k��t¤oOh � j § o � y � `Gb|`2qrmx`2a|t�w X �O�,Y
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� ��� � ��� ���)J <�P � � �����%
  �� � �$�P� ��� � #$�%� �V�������^��� ������ �,� 
  � �$�.� � �!� ��
�
	� �	�5!���������^����������� 
 ��� !�	�����$
$��^� �_
 � �$
 �� ���>��&���
#	�%� ���$�.���&��
�
	� �$�_!���&��� 
���� !�	� � �_
 �%�	� ;�1 � ������ �a�����$ A ��� 
�� ���^��� �������
(��� 
$ � �$�.� � �!�����	�����$�^^����� �)=� �� �(�� "�$
������O�� ���/ ������O �$
����� ����� ����&���$���	�O "� � �	�.�V�$
 #$�%� � � ��� �������)�$����!� �$
 �����%
��V� ����
 ��� �O� �	�����	� ��� ��� �R; � ���� �:9$��� 
 A �.� 9$����  �	�%�.�
����� �^ � ���
9$���  #$�%� �������(�V�$
(�^������������* 
���� !�$����
 A "� ��� !�$��!�	���$�^ �����O� �	� ���$����� ��� ������� � � 
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¬�h�l y � l4mnh � ` y�¨`!©Aqkfp`Tw�wnh � � 1 X � Y¯t�l �

� � 	 ��� X � Y21 ,
� 	 
 �

�� �
���
 � X�� � % � 
 Y

� ��� 	 � X � Y21 ,
� 	 
 �

���� �
�
 � X � � %�� 
 Y X S �,Y

¬�hkf·wnouqOm2¢�t�l � {�ouq�wnm � h�{!mnfpoOqM¢k`!}�lu{!mx`Twswnh � � + X � YÜ²
~ oOh � ¬�hk` j § `Ta|tkjpouf y `�mx`�jvjv`2w�°¸o � a�hkjv`2w y `(¬Oh¤l y � l>m¦h � `�lu�¤oOhkmxfgwnwn` ^l5jglÁ{!oOq y `Tq�wnl4mxfvouq y `�a|luwnwn`4¢ðoOq � `Ta|tkjvlu{!`u¢ y `
a|l4q�f ^` � ` ¨`2¬�hkfv��l4jp`TqOmx`4¢4j § `2q�wn`2a��kjv` I t�l � y `2w y `�� � ¨`Tw y `+jvfv�S` � m ¨`+°µl>fgwnluqum fgqOmx` � �u`2qkf � jgl%�Vl>jv`2h � y `+j § h�q�` y `Tw�{!oOa|t¤oOwnluqumn`2w
y h�{ ] lua|trluh�}Qq���h y w y `2w¯°¸o � a�hkjv`2w y `�¬�h�l y � l4mnh � `G{!fVU y `Twnw¦h�w2² ~ jgh�w�t � ¨`2{�fvw ¨`Ta�`TqOm�¢OouqQt¤oOwx`,Z

I�� 1 � -. L -� \ X�� � % � 
 Y  	 � -. L -� + X � � %	� 
 Y 
W�qQ� ¨` � fp©¤`�¬�hk`%j § `Twnt¤l4{!` � + `2wnm��kfv`2q I � Uõh�qkfgwno4jv��luqOm¯`2m+¬�hk`Gj §�¨`�j ¨`Ta�`TqOm�©Sq�fMou�kmn`2q�hQ`2wnms��fp`TqQ X�"�#�$ Ys{!oOq�°¸o � a�` X {Ù° � ��� YÙ²

4

K

S1 S

SS

2

3
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~ oOh � {!oOq y `Tq�wx` � jgl¥a|l>m � fg{!` y `�a�luwnwn`4¢¤fpjCwnh �|m y ` � `2a|l � ¬�hk` � ¬�hk`u¢Swnf -. `�m -M wnouqOm y `2hk}Q°¸oOq�{!mnfpoOq�w y `i��l4wn`4¢Souq�l
j § l4jpmn` � q�l>mnfp�u`%wnhkfv�Vl4qOmx`,Z9 dOo4fvm -. `2m -M wnouqOm�luwnwnok{!f ¨`�`Tw�mxoOhkmx`Tw y `2h�} ^l y `2w y `2� � ¨`2w y `rjvfg�¤` � m ¨` y `rmõzkt¤` -. L -� \ X � � % � 
 Y X � `2w¦tM² -. L -� + X � � %�� 
 Y Yi`�my l4q¤w%{!`¥{�luw�¢M`2jpjv`¥wnouqOm%t�l � l>jvj ^`�jv`2w y ` y f � `T{!mxfvouq -� \ X � `2w¦tM² -� + Y�`2m%fpj�wnh���m y `¥{�l>jg{�h�jp` � ( -. L -M t�l � jglQ°¸o � aihkjv` y `

¬�h�l y � l>m¦h � `�°µl4fvw¦l4qOmsfvqOmn` � �4`2q�f � jv`2w+a ª`Ta�`Twst¤oufvqOmnw X � � 	 ��� `2m � ��� 	 � � `2w¦t¤`T{!mxfv�4`Ta�`2qOm�Y

9 dOo4fvm -. `�m -M qk`�wxoOqOm�t�l4w¯l4w¦wno�{�f ¨`�`2w luh�a ª`2a�`+mõzktS` y ` y `�� � ¨`Tw y `�jpfg�¤` � m ¨`+`2m y luq�w�{�`�{�luw�¢u`�jvjp`Tw�wnouqOm�o � m ] o4�uouq�l4jp`Tw�²
\ ouhkmn`!°¸oufvw2¢kfpjM`Twxms{!jgl>f � ¬�hk`4¢�{�oua|a�` y luq�wsjv`�{2l4w y hQt � `Ta�fp` � o � y � `u¢�wnf_ouqQ{!oOq�wxf y ^` � `�h�qra�fvjpfv`2h�luqkfvwno4m � oOt¤`u¢ujv`2wsmn` � a�`2w
y `Gjgl|a�l4m � fv{�` y `Ga|luwnwn`�wnouqOm y `Gjvl�°¸o � a�` ( � -. L -M X {Ù°�²�wn`2{�mxfvouq�wG��`�m �,YÙ²SdOf -. `�m -M wnouqOm¯o � m ] ou�4ouq¤l>jv`2w X y `2hk}�f ^`Ta�`%{2l4w YÜ¢
{�`�q § `2wnm�tkjgh�w�jp`�{�l4w y ` � -. `2m -M y ^`Twð¬�hk`!��`2wnm�h�q�mn`2q�wn`2h � qkoOq y fgl>�4oOq�l>j<²>¶l�{!oOq y `2q¤wnl4mxfvouq y `�a|luwnwn`+`2wnm�l4jpo � wðtS` � y hk`u²
� �P� ������������������������	�����! #"7@ ? $ ��'� � ��� ? "!$9? ����� ��?  S$ � " � ;H�(*���!"  $8"�$ �

� jMqkoOh�wsl y oOq�{�wn`2a��kj ¨`�q�l4mnh � `�j y `Gw¦hkfp� � `�jglia ª`Ta�` y¯¨`2a|l � { ] `�¬�hk` y l4q¤w�jv`G{�l4w y hQt � `2a�fp` � o � y � `�t¤oOh � ou�kmn`2qkf � jvl
t � out � f ¨`�m ¨` y `+{!oOq y `2q¤wnl4mxfvouq y `+a|l4w¦wx`�z�{!oOa�t � fgw `2q|a�fvjpfv`2h�luqkfvwno4m � oOt¤`u² � jSw § l4�4fvm y ouq¤{ y ` � ¨`�fgq�{!o � tSo � ` � jvl%{�oua|tSouw¦l4qOmx`
qko � a|l4jp` y h�{ ] l4a|t�`2q�{ ] lu¬�hk`�t¤oufvqOm y `2w�l ��ª`�mx`Tw�² � j·°µl4hkm y `itkjgh�w � ¨`2fvq�{�o � t¤o � ` � jvl y `Th�}kf ^`2a�`�{!oOa�tSouw¦l4qOmn` y h { ] lua�t
luh�}�t¤oufvqOm¦w�fgqOm ¨` � fv`2h � w ^l;� y `�a|luqkf ^` � ` ^lr{�`�¬�hk`�mxoOhkmx`Tw�jv`2wG{�oua|t¤oOwnluqOmx`2w y hF{ ] l4a|t�w�wxoufp`TqOm�jv`2w y `�� � ¨`2w y `�jvfv�S` � m ¨`4²
¡ `�{!`2mxmx`�a|luqkf ^` � `4¢�jvl|a|l>m � fg{!` y `�a|luwnwn` y l4q�wsjv`�{�luw yM§ h�q�a�fvjvfp`ThQluqkfgwxoum � outS` � `2wnmx` � l y fgl>�4oOq�l>jv`Gt�l � �kjvok{�w2²
� ��� � ��� ���  <�6 1�����
 �V������
��,� 
��� �����  ��V�$
 A �.�0� 
��,� -�,��� �	� �^�V� ���	���V�$
��,�! �� !�$
(�,��� � � �	�$�!�����&��������������$�^ 
a�������V�$

�,�$��*!� ��� ����
	���O � 
 ��� ���_��� �%
 �	� ��� �$�%
$�	�,� �V� ��
���� !�	�� ��#	�%�0���,� �����.�^ 
 �.�O�!�$� ���	����
 ������ �����  ��V�D;2����� � ���O�� � A �,���%

�V� ����
 �,� 
 ����� � !�$
 A ��� 
(#$�%���� � � ��� �	�O�
 �.�^�!�	� ���$����
 ���$�����$�^G=�	�� � � �$� �O�V�I� !�$
 ����� ��� 
(���	��* ����� ����
	���^ �$
����6���_��� �O
��	�
�,�$��*&�����.�O�
��.�O�!�$� ���	����
 � � #	���-�����O�^�&��� �	��
	�$�,�$�V���,� �����.�O�
(#	��� �^�(� �$
 ���&�	 � ����
 ��� 
 
���� !�>�� ��� 
���� ����� � !�D;
� qOm � o y hkfgwxoOq�w yM§ l4�So � y�y `Tw�qkoumnl>mnfpoOq�w�wnfga�fvjgl>f � `Tw ^l�{!`2jpjv`2w y `ijgl¥wn`2{!mnfpoOq���²_d�o4fvm X � %!�I% �P% � Ysh�qk`�t¤` � a�hkmnl4mxfvouq�{!f � {�hkjgl>f � `
y ` X � % � % � % b_YÜ²Md�h � { ] l4¬�hk`il ��ª`�mx` + � + 
 ¢Aouq�q�o4mx` � � 
 X : Y�`2m

� 
 � X : Y�jv`2w
y `Th�} t¤oufvqOmnw y `�¬�h�l y � l>mnh � `iwnfvmnh ¨`Tw+w¦h � {�`�mnmx`

l ��ª`2mx`+�kh�w¯{!oOa|a�`Tw�jv`2w¯��l � zk{!`TqOm � `2w y ` + � `�m + 
 l��4`T{+t¤oOh � t¤ouf y w : `�m
X � : : Y

X � `2w¦tM² X � : : YC`2m : YÜ²�¶·`Tw�tSo4fgqOmnw¯wxfvmnh
¨`2w

^l|j § fgqOm ¨` � fv`2h � y `	� wnouqOm�qko4m ¨`2w�	 \ ¢ 	 + ¢ 	 + ¢ 	 � X {Ù°�²k©S�uh � `%�5S�YÙ²
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W�qFfgqum � o y h�fpmil4jpo � wG`Tq«{ ] l4¬�hk`�tSo4fgqOm � � 
 h¤q(�u`2{�mx`2h � mnluqk�4`Tqum -J `2m�h�q5�4`T{!mn`2h � q�o � a�l4j -K { ] o4fgwxf � `Tqum � luqOmGt¤l �
� l4t�tSo � m�luhK{2l �¦� ¨`%� y `�wxo � mn`r¬�hk`Qjp` � `Tt ^` � ` X -J % -K Y�wno4fvmio � m ] ouqko � a ¨`u² W�qK{ ] oufvwnfvm�l>jvo � w�{!oua|a�` y `�� � ¨`Tw y `Qjpfg�S` � m ¨`
j § `Tq�wn`2ai��jp`,Z

LI 1 � -. L -J X � � 
 Y % -. L -K X � � 
 Y % R � %�� 1 �������xb 
	 � -. L -� \ X 	 � Y % -. L -� + X 	 � Y % R � 1»��������b  X S>�5Y
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SVb � �V� *_���^��� ��� � ������� 
�� ���� �����
	������
� jw § l>�ufpm�a|l4fvqOmx`Tq�l4qOm y ` y�¨`2{ � f � `�j § `2w¦t�l4{�` y `i{ ] lua�t¤w y `��u`2{!mn`2h � w+¬�hkfwx` � l LI Uõh�qkfgwxoujp�Vl4qOm2² ~ ouh � { ] l4¬�hk`�l �2ª`2mx` + � + 
 ¢
oOqQ{�ouq�wnf y ^` � `�jv`2w y `2h�} y `2h�}r°¸ouq�{�mxfvouq�w y `���l4wn`�Z� -
 � 
 1 � � � L � 
 � � � C � 
 �-
 
 � 1 � � � L � 
 � � � C � � 
 X SVb_Y

o ^h jv`�tSo4jvzkq ªoua�` � 
 � X � `TwntM² � � 
 Y+w § l4q�q�hkjv`i`Tq 	
C R � `�m�`2q � 
 � X � `Twnt£² � � 
 YÜ² W�q fvqOm � o y hkfvm�l4fvq¤wxf ��°¸oOq�{!mnfpoOq�wGl�zuluqum

jv`2w+t � oOt � f ¨`2m ¨`Tw�w¦hkfp�Vluqumn`2w>Z >????@ ????A
-
�� 
 1 -��w¦h � jv`2w+l ��ª`�mx`Tw'� �I%��P% � -
 � 
 X 	 C Y 1 -� R � 1 � % � % � % b-
 � 
 X � 
 � Y 1 -�-
 � 
 L -J 1 ��w¦h � j § l ��ª`�mx` ��� -
 � 
 L -K 1 �	� � � � � ��
 � 
 � � �

C
� 
 � wnh � j § l ��ª`�mn` ��� 

X S4�,Y

¡ § luhkm � `�t�l � m2¢�wxf 	 � `Twxm+h¤qQtSo4fgqOmsfvqOm ¨` � fp`Th � ¢�oOqrfgqOm � o y hkfvm¯jgl�°¸ouq¤{!mxfvouq -! � y¯¨`!©Sqkfv`%t�l � Z-! � 1 � � � 
 � � �
C ; � -� � X S>�5Y

o ^h�jp`�t¤oujpzkq ªoOa�` ; � w § luq�q�hkjp`�`2q 	 
 ¢ 	 � ¢ 	 C `�m -��� y¯¨`Twxfv�uqk`%jgl y f � `2{�mxfvouq�o � m ] o4�4oOq�l>jv` ^l-{�`�jvjp` y h y `�� � ¨` y `ijvfv�S` � m ¨` y `I � luwnwnok{!f ¨` ^l 	 � ²OW�qQfvqOm � o y hkfvm+l>jvo � w¯b�°¸ouq�{�mxfvouq�w�l�zOl4qOm�jv`2w�t � oOt � f ¨`2m ¨`Tw�w¦hkfv��luqOmx`2w>Z
� -! � L -J 1 ��wnh � * �-! � X 	 
 Y 1 -��wxf � �1 � X S,S�Y

W�q�{!oOq�wnf y ^` � `�l>jvo � w¯j § `2w¦t�lu{!` y `�{ ] lua�t¤w y `G�4`2{�mx`Th � w�w¦hkfv�Vl4qOm	Z
L� + 1 � + � � -
 � 
 % � %!� 1 ��������b � � � -! � % � 1»��������b��

��ouh�w+l��uouq�w�jv`
')( �� º�� @�k�5�  <�6 ��� �$
 ���I� � *� + �$
  �������.� �	��
 ����� / � �> � � �	��
	�$�,�$�V� LI � 
$ *� + %A���O� 
	���.�����^ ;01�� �O� �_
 A -
 L -J � 
$a��� ������� %
�!=�������,� �,�� �� !� > 
 ��� ������#	�%� ���8=�> �(
 � -
 � !�$
 �/ ����(��� !�$��!�	���$�^ #	�%�$� � ���^#	�%���,� L� + ;
0X��k� º 9 � ¼ ���k¼>:¸º 9 �

� jA`2wnm��kfv`2q-{!ouq¤qOh�¬�hk`�wxf -
 4 L� + ¢ -
 L -J `2wnm�h�q¥tSo4jvzkq ªoua�` y ` y `2� � ¨`%��w¦h � { ] l4¬�hk`�l ��ª`2mx`u² ~ hkfgw¦¬Oh�` -
 � 
 L -J `2m -! � L -J wnouqOmf y `2qOmnfv¬�hk`Ta�`TqOm+qOh�j·wnh � jp`��So � yry `	� X t¤oOh � � %!� 1»� % � % � % b�YÜ¢k{!`2mxmn`�t � oOt � f ¨`2m ¨`�`2wnm+wnl4mxfgw�°µl4fpmn`GtSouh � mxouh�m ¨`�j ¨`2a�`Tqum -
 y `
L� + ²~ oOh � jgl y¯¨`2a�ouq¤wxm � l4mxfvouq y `Qj § h�qkfgwxoujp�Vluq�{!`u¢�`2jpjv`Qw¦hkfvm�`�}�l4{!mn`2a�`2qOm�jvl(a ª`2a�` y¯¨`2a|l � { ] `-¬�hk`Qt¤oOh � jv`2w�m � fgl4qk�ujp`Tw X �4o4f �
wn`2{�mxfvouq«��² �,YÙ¢£jv`2wG°¸oOq�{!mnfpoOq�w�fgqOm � o y hkfpmn`2w ¨`�mnluqOm�¢£fg{!f¯l4h�w¦wxf<¢£jv`2wG°¸oOq�{!mnfpoOq�w y `-��l4wn`¥l4w¦wno�{�f ¨`�`2wGluh�}FqkoOhk�4`Tl4h�} y `�� � ¨`2w y `
jvfv�S` � m ¨` X ^l�h¤qk`�{!ouq¤wxm¦l4qOmx`saihkjvmxfgtkjvfv{2l>mnfp�u`st ��^`Tw�YÙ² �
� ��� � ��� &/�$)� �!��� "������ ? "�$9? � ��$)��� 	��$ �,@ �������������	�<���! ��� ? "�$9? � ���!� ?  �$ � "!��;C��*���!"� $8"�$ �

��ouh�w�wnoua|a�`2w y oOq�{Gl4a�`2q ¨`2w ^l|{ ] ` � { ] ` � h�qk`�°¸o � aihkjv` y `�¬�h�l y � l4mnh � ` y `%jvl�°¸o � a�`�Z

� � X � Y21�a�`Tw X � Y
>@ A �
�

��
,
� 	 
 �

X � � 	 
�X : Y Y �� / � � , � � X 	 � Y � ��
o ^h �

�
� `Tt � ¨`2wn`2qOmx`�jp`�tSo4f y w�luwnwnok{!f ¨`�luh�}(tSo4fgqum¦w%wxfvmnh ¨`2w%w¦h � jv`2w%l �2ª`2mx`2w�`�m � � {!`2jvh�fðl4w¦wxok{!f ¨`|l4h�}Ft¤oufvqOmnwGfgqOm ¨` � fv`2h � w�l4h{2l �¦� ¨` �K²¤��oOh�w+jgl>fgw¦wxoOq�w+l¥t � fvo � f : {�oua|a�`ih�q t¤l � l4a ^`�m � `%¬�hkfwx` � l¥{ ] o4fgwxf y `imx`2jpjv`iwno � mx`i¬�hk`ijvl|°¸o � a�hkjv` � ��wxoufpm�jvl

tkjgh�w+t � ¨`T{!fgwx`GtSouw¦wxfg�kjv`4²OW�qQou�kmnfp`TqOm	Z >?@ ?A : 1 �
�
� � �

�
�
�
1 �
�>b � � 1 �

�
X S>�5Y
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W�q � `2a|l � ¬�hk`�¬�hk`�j § oOq � `2m � ouhk�u`Gjvl��Vl4jp`Th � {�o �¦� `TwntSouq y l4qOm�l4h�}�t¤oufvqOm¦w y ` � luh�w¦w�`�m�fvqOm � o y hkfvmx`it¤l � K�o ] `2q�`2m� oOq �
y luq�w%jv`2h � ¨`�j ¨`2a�`2qOm�©Sqkf<² À q�°µl>fvm�¢�{!`�mnmx`|°¸o � a�hkjp`¥tS`2h�m ª`�m � `��khk`¥l�t¤oOwxmn` � fpo � fð{�oua|a�`|h¤qk`¥{!oOai�kfgq�l>fgwnouq�{�ouqO�4`�}k` y `Tw
y `Th�}-°¸o � a�hkjv`2w ��� 	 ��� `2m ����� 	 � l4hQwn`2q�w+w¦hkfv�Vl4qOm�²SdOf��i`Twxm�h�q�t�l � lua ^`�m � ` � ¨`2`�j<¢O`Tq�t¤oOwnluqum

� � 	 � X � Y21�� � � 	 ��� X � Y / X � : ��Y � ��� 	 � X � Y
oOq«ou�kmnfp`TqOm�`2q�{�o � `¥h�qk`-°¸o � aihkjv` y `Q¬Oh¤l y � l>m¦h � `¥l�zOl4qOmGjvl(a ª`2a�`¥t � ¨`2{�fvwnfvouq5¬�hk` ��� 	 ��� `�m ����� 	 � ¢{ § `2wnm U ^l�U y f � ` � + ²~ oOh � y `Tw � l>fgwnouq�w y `�wnz�a ¨`2m � fp`u¢>ouq-{ ] o4fgwxfvm���1 �

� ¢O{�`�¬�hkf_l>mnm � fv��h�`�l4hk}|tSo4fgqOmnw � � 
 `2m�luh�}¥t¤oufvqOmnw 	 � h�q¥a ª`2a�`�tSo4f y w2²
W�q � `�m � ouh��4`Gl>jvo � w�jgl�°¸o � aihkjv`%¬�hkf£��fp`TqOm y£§ ª`2m � `G`!} ] fg� ¨`�`u²
� ��� � ��� ���  < C�� ��� !�>��%��� ������� 
 ���	��
��������%��� !�$� ��#	�%� ���	� ���	����
�����O �� �$��#	�%���V�&
���� !�$��� � �	 �	�%�)�	� �.�O�!�! �� ���O �V�$

 �$� ���$
��,�(�V� � ���� ����� ���&� ��
�
$���������V��9$��� ������� � � �$
$ �O� �_
a�^� !�(�	� 
&#$�%�����$��* � �	 �	�%�_
(�	� �.�O�!�� �� ���O ��� � �����$� ���(�V�
9$��� �����V� � � 	 � ;
� ��� ���<? ��� ;C� ��� � ?  �� ��? � � ���<? "!$9? ����� ��?  S$)��$��� ���!�  S�'$ < B <�6 = ��º 
 ¿ @�k�5� �2�k� : ½  : �2¾ � � ¼ � ¼  : �;?ð� � � :µº 9"9 �� �� ��: � ��� � �2� º ¾ :V��O�

��ouh�w y¯¨`!©Sqkfgw¦wxoOq�w¯j § `2w¦t�l4{�`�Z

LM N 1  -M N 4  XE"0#�$&%&' Y�� R � 4 � N % -M N�� � 4 *� + X � Y��
o ^h �%N y�¨`2wnfv�uqk`Gh�q�a|l>fvjpjgl>�u` � ¨`��Ohkjvfp` � y ` 5 + `Tq�{�l �¦� ¨`2w y `�{!oum ¨`  X {!°�²k©¤�Oh � `%�u�5YÜ²

1	254	6 �4� 9 ')���.�.�V�� ,� � !�� ���� ���	� ������� L� + �>a���� �� !� 
&�,�&� � � �	�$�!����
 
	� �$�_!�$
 ;
� {�fI¢�jvl � ¨`��Ohkjgl � fpm ¨` y h«a|l4fpjvjvl4�4`�tS` � a�`2m y ` y¯¨`!©Sq�f � h�q � ¨`Twx`Tl4hFt ¨` � fvo y fv¬�hk` y `��4�Qmõz�tS`2w y ` y `2� � ¨`2w y `-jpfg�¤` � m ¨` X {!°�²

©¤�Oh � `G�u�5YÙ²

Ó�Ó�Ý�e�íÙéÙí!ê
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13254	6 �4� 9�� � ���$�.� �����(���O� �!� ������� L� + �>�
	�$
 /." E�����$
&��� ���� �� !� 
��,�(� � � �	�$�!�R;

¡ `�a|l4q�f ^` � `ðluq�l>jvo4�Ohk` l4h�{2l4w y h�t � `2a�fp` � o � y � `4¢�jp`¯t � oO�kj ^`2a�`ðwn`2a�f U y fgwn{ � `2mM`2wnm ¨`T¬�hkfp�Vl4jp`Tqum ^l�h�q�wnz�wnm ^`2a�` y f)� ¨` � `TqOmxfv`�j
y ` y fga�`2q�wnfvouq��>��² � {!f£luh�w¦wxf<¢kqkouh�wsq §x¨`T{ � f � ouq�w�t�l4ws{�`Gwnzkwxm ^`2a�` y h¥°µl4fpm y `%w¦l�{�oua|tkjv`!}kfvm ¨`�`�m y `%wnlimnl4fpjvjp`u² ¡ § l4h�m � `Gt¤l � m�¢
jgl � `�jgl>mnfpoOq y ` y fgw¦t¤` � wnfpoOq �nt ] zkwnfv¬�hk`��%w § ou�kmnfp`TqOm�`2q � ¨`Twxoujp�Vluqum h�q-t � oO�kj ^`2a�`�luh�}��Vl4jp`Th � w�t � out � `2w y `�a ª`2a�` y fva�`2q¤wxfvouq
y `%jgl�°¸o � a�`

�
N + 
 � N -� 1�1 �� N -� 1

o ^h � N `2wnm¯jgl�a|l>m � fg{!` y fgl>�uouq�l4jp` y¯¨`�©Sqkfv`Gt¤l �

� N 1  + y fvl4� ��� � �
�

% ����� % � �
�� ��� �

b�°¸o4fgw
%
�
�

% ����� % �
�� ��� �

��°¸oufvw
%
� � % ����� % � �� ��� �
��°¸oufvw

����
��ouh�wGl��4oOq�w y ouq�{�m � l4{ ¨`4¢ ^lrjvlQa ª`2a�` ¨`2{ ] `2jpjv`4¢A`�m%tSouh � ; 1 � � % ��� � % �4� � % bO� � ¢_jv`2wG{!oOh � �S`2w y ` y fgwntS` � wnfpoOq�¬�hkf � `Tt � ¨`$U
wn`2qOmx`TqOm�j § ` �¦� `Th �s� `2jvl4mxfv�4`G{!oOa�a�fgwx`�w¦h � jgl��Ofvmx`Twnwn`%t�l � jv`�qkoOhk�4`Tl4h-w¦{ ] ¨`Ta|l�tSouh � jv`�wn`2{!oOq y o � y � ` X {!°�²k©¤�Oh � `&S>�5YÜ²
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 ���	��
 ����� ������� L� + A ; 1X� � % �T� � % �u� � % bO� � ;
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¡ § luhkm � `�t¤l � m�¢Ojp`Tw�{�ouh � �¤`Tw y `�j § ` �n� `2h � `2q ¨`2{ ] `2jpjv`+jvo4�Ol � fpm ] a�fv¬�hk` X {Ù°�²O©¤�Oh � ` S���YÙ¢OtS` � a�`�mnmx`2qOm yM§�¨`2a�`�mnm � `�jgli{�ouq���`T{ U
m¦h � `,Z� º 9�� ��¾ ¼ � � �  <�6 � �������V�	���a�^� ���^� � � �I��
 ��#	�%�

�
N X -� Y ��
�
	� �$�_!��� ���]
���� !�$��� ����� � � 
 �����^�,���^�"� L[ + �	� �����.�.�V�� ,��� !�� ���� ���$�

�	� ����� � !�$
&����� �>-����� !�����$���������	� �	�O � �.� � �!��
 ���&�����O)�
�
N X -� Y21 � -� � X � / � X
 � � -� � � Y Y

1e-07

1e-06

1e-05

0.0001

0.001

0.01 0.1

13254�6 Sk� 9 1(� ���  �$
��	� !�&���_�	�.�V���V�  5��� �  �,� ��#	�%� ���������V��
	�&������� ��� ��� � � �����.�.�V�� ,���	�!����� � !�$
 ;

� {�fOluh�wnwnf<¢2qkoOh�w·l��uouq�w£{�oua|t�l � ¨`Cjgl y fgwntS` � wnfpoOq%qOh¤a ¨` � fv¬�hk` fgqOm � o y hkfpmn`�t�l � jv`�qkoOhk�4`Tl4h%w¦{ ] ¨`2a|l X m � l4fpmt¤oufvqOmnfpjvj ¨`�Y_l��u`2{ {!`2jpjv`
fgqOm � o y hkfpmn`�t�l � jp`�wn{ ] ¨`2a|lsl4q�l4jpou�uhk` w¦l4q�w£{�ouq y `2q�w¦l>mnfpoOq y `�a|l4w¦wx` X {!ouh � �S`�w¦h�t ¨` � fv`2h � `�Y¤`2m£jp`�wn{ ] ¨`2a|lsl��4`2{C{�ouq y `Tq�w¦l>mxfvouq
y `%a|l4w¦wn` y `(K�o ] `2q_UÈ ouq � X {!oOh � �¤`�fvqk° ¨` � fp`Th � `�YC`Tq-m � l_´{�luqum ^lijgl�a ª`2a�` ¨`2{ ] `2jpjv`�jv`2w�{�ouh � �¤`Tw y ` y fvw¦t¤` � wnfvouq-luwnwnok{!f ¨`�`Tw ^l
{�`2w y `Th�}rw¦{ ] ¨`Ta�luwst¤oOh � h�qk` y f � `2{!mnfpoOq y `�t � oOt�l>�Ol>mnfpoOq ; y ouq¤q ¨`�`u²
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&��� ��� 
 ���$��
 ����������� ����� !��� 
 � ; 1X� � � "�) 5��� ���_�  ��> ; 1��T� � � "� ��� ���  �  E;
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13254�6 S>� 9 ��������� �$
&��� ��� 
 ���	��
 ����������� ����� !� �$
 � ; 1��4� � � "�) 5��� ���_�  �	 ; 1 b�� � � "� ��� ���  �  B;
¡ `�a|l4q�f ^` � `%luq�l>jvo4�Ohk`�l4h�{2l4w y h�t � `Ta�fp` � o � y � `4¢�jgl¥t � ¨`T{!fgwxfvouq y h w¦{ ] ¨`Ta�l|w § l�� ^` � `G`�}k{�`�jvjp`TqOmx` y luq�w+jgl¥a�`2w¦h � `%o ^h

jgl y fgw¦t¤` � wnfpoOq�q�h�a ¨` � fv¬�hk`�luhk�ua�`Tqumn`�m �2^`Tw�jp`TqOmx`2a�`Tqum2¢A{�`�¬�hkft¤` � a�`�m�`2q t¤l � mxfg{�hkjvfp` � y `�mnl4fpmn` � y `�a|l4qkf ^` � ` � � oO��h�wnmx`��
y `Tw+wnfp�Oq�l4h�} ^l|jgl � �4`G��luq y ` y `G° � ¨`2¬�hk`Tq�{!`�² < B < C 0 : �T¾ �C�� ¼>: � �k¼;:¸º 9 � 9 ¼ �k� ?�  a`pº �� � � ���¿¸�5F ��

K�oOa�a�` y l4q�wjv`¯{2l4w y `2w ¨`2j ¨`Ta�`2qOmnw£©Sqkfgw y£§ l ��ª`2mx`ðm � fgl4q��uhkjgl>f � `Tw yM§ o � y � ` ¨`2jp`2� ¨`4¢2h¤qk` y fvw¦{ � ¨`�mnfvw¦l>mnfpoOq�`2q�mn`2a|t�wC{!jgl4w¦wnfv¬�hk`
yM§ o � y � `�� X wn{ ] ¨`2a|l �¦wnluhkmx`-a�oOhkmxoOq �5Y%`2wnmifgq�wnh ��w¦l4qOmn`4²·¶ § lut�t � ok{ ] ` y `Qj §x¨`T¬Oh¤l>mxfvouq5a�o y fp© ¨`�`rt¤` � a�`�m|{!`Tt¤`Tq y luqum y `
{�ouq�wnm � hkf � `�h�q�w¦{ ] ¨`Ta|l�`Tq�mx`Ta�t¤w yM§ o � y � `Gb y ouqOm�q�ouh�w ¨`�mnh y fpoOq�w�jgl¥wnmnl4��fpjvfpm ¨`%`�m�jvl y fvw¦t¤` � wnfvouq�q�h�a ¨` � fv¬�hk` y luq�w�{�`�mnmx`
t�l � mnfp`u² < B <�P 	 9 � ¿ �£�T�  ��� ¼ � 
 : ¿ :Ä¼·��

K�oOa�a�` y l4q�w·jp`¯{�l4w y `2w�m � fvluqk�4jv`2w2¢!jgl+qko � a�` y `�j § out ¨` � l>mx`Th � y fgwn{ � `2m·tS` � a�`2mxm¦l4qOm yM§ ou��mx`2q�f � jvl+{�ouq y fpmnfpoOq y `�wnmnlu�kfpjvfvm ¨`
y h�w¦{ ] ¨`Ta�l�ou��mx`2q�hr`2wnm+{�l4jv{2hkj ¨`�`GqOh¤a ¨` � fv¬�hk`Ta�`TqOm�²%W�q�l�l4jpo � w¯jv`2w�{�ouq y fvmxfvouq¤w y `%wxm¦l4�kfvjvfpm ¨`%wnhkfv�Vl4qOmx`Tw	Z

: � � % �2bO�4�it¤oOh � j § o � y � ` ��`2qrmx`2a|t�w
: � � % �u� �k��t¤oOh � j § o � y � `Gb|`2qrmx`2a|t�w X S>�5Y

l4jpo � ws¬�hk`�tSouh � jv`�wn{ ] ¨`2a|lih¤wnhk`2j·w¦l4q�w�{�ouq y `Tq�w¦l>mxfvouq y `%a|l4w¦wx`u¢kouqQl|jp`Tw�{!oOq y fvmxfvouq�w>Z

: � � % �T���4�it¤oOh � j § o � y � ` ��`2qrmx`2a|t�w
: � � % �¤�2���it¤oOh � j § o � y � `Gb|`2qrmx`2a|t�w X �u�5Y

`2m+t¤oOh � jp`�w¦{ ] ¨`Ta|lioO�kmx`TqOhQt�l � K�o ] `Tq_U<�ouq � l��u`2{�{!oOq y `2q¤wnl4mxfvouq y `�a�luwnwn`

: � � % �4�4�4��t¤oOh � j § o � y � ` ��`2qrmx`2a|t�w
: � � % ��t¤oOh � j § o � y � `�b|`2qQmx`Ta�t¤w X �¤��Y

K�oOa�a�` y luq�wGjp`�{2l4w y `2w�m � fgl4qk�ujp`Tw�¢_jgl�{!ouq y fpmnfpoOq y `�wnmnlu�kfpjvfvm ¨`|l4w¦wxok{�f ¨`�l4hFqkouh��4`2luh�w¦{ ] ¨`Ta�l-`2wnm%tkjvh¤w � `Twxm � fg{!mnfp�u`�¬�hk`
{�`�jvjp`�luwnwnok{!f ¨`�`�l4h�}rw¦{ ] ¨`Ta|l4wsh�w¦hk`�jgw�² < B < B 	 9 � ¿ �£�T�  ��¿ �  : �;?ð� � � :µº 9 9 �� �� ��: � �·� ? º � � ¿¸� �T¾ ( ��k� �  : �2¾ ��� ¼;: � ��(� 9 ¼ �k� ?��|� ¼ � 9 ���;? � ¾4�

K�oOa�a�` y l4q�w�jv`�{�luw y `2w�m � fvluqk�4jv`2w2¢SqkoOh�w�l��4ouq¤w ¨`2mnh y f ¨`%`2m�{�oua|t�l � ¨`%jgl y fgw¦t¤` � wnfpoOq q�h�a ¨` � fg¬Oh�`%fvqOm � o y hkfvmx`|t�l � jp`Tw
y f)� ¨` � `2qOmnw%w¦{ ] ¨`Ta|l4w y fgwn{ � ¨`2mxfgw ¨`2w�`2qFmx`Ta�t¤w%`�m�`TqF`2w¦t�l4{�`4² ¡ l4q�w%jglr©¤�uh � ` SVb¤¢MouqFl�m � l4{ ¨`4¢ ^l��Vl>jv`2h � yM§ luqk�4jv`|©�} ¨`2`4¢_jp`Tw
{�ouh � �¤`Tw y ` y fgw¦t¤` � wnfpoOq {!o �n� `2w¦tSouq y luqOm ^l-h�q�` y fgw¦{ � ¨`�mnfvw¦l>mnfpoOq�`2q mn`2a|t�w yM§ o � y � ` ��`2m ^lr�-�Vl4jp`Th � w y ` : Z : 1»� X wn`2a�f
y fgw¦{ � `�m�YÙ¢ : 1X� L �5S X �Vl>jv`2h � y ` : �¦a�oVzu`2q�q�`��5Yð`�m : 1�� Lp�2bO�4� X �Vl>jv`2h � �na|lV}kfga�l4jp`��5YÙ² � j � `Twnwno � m¯¬�hk` y l4q�w�{ ] lu¬�hk`%{�l4w2¢

Ñ¸Ò�Ó·ÑÄÔ
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jgl�{�ouh � �S`�fgq�° ¨` � fv`2h � `�{�o �¦� `TwntSouq y jvl��Vl>jv`2h � : 1���¢�jgl�{�ouh � �¤`Ga ¨` y fvluqk` ^l�jvl��Vl>jv`2h � : 1X� L �5Sk¢u`2m�jgl�{!ouh � �S`�w¦h�t ¨` � fp`Th � `
^l�jvl��Vl4jp`Th � : 1�� Lv��b��4��² K § `Twxm y ouq¤{�jvl��Vl>jv`2h � y ` : �na�oVzu`2q�qk`���¬�hkf y ouq�qk`-jvl(a�`2fpjvjv`2h � `rt � ¨`T{!fgwxfvouqM²·¶�l�©¤�Oh � `]S>�
t � ¨`Twx`Tqumn`�w¦hkfp�Vluqum¯jv`�a ª`Ta�`�wn{ ] ¨`2a|l%jv`2w¯{!oOh � �S`2w y ` y fgwntS` � wxfvouq-{!o �¦� `2w¦t¤oOq y l4qOm ^l�h�qk` y fgwn{ � ¨`�mxfgw¦l>mxfvouq�`Tq¥mx`Ta|t�w yM§ o � y � `
bS² ¡ luq�w�{�`|{2l4w%luh�wnwnf<¢ ^l�{ ] l4¬�hk`�°¸o4fgw2¢£{ § `2wnm%jvl��Vl>jv`2h � y ` : �na�oVzu`2q�qk`��r¬�hkf y ouq�q�`�jgl�a�`�fvjpjv`2h � `�t � ¨`2{�fvwnfvouqM²0K�oua|a�`
y luq�w�jv`%{�l4w y hQt � `Ta�fv` � o � y � `u¢Ojgl|t � ¨`2{�fvwnfpoOq y h�w¦{ ] ¨`Ta�l�`2wnm�l4a ¨`2jpfvo � ¨`�`�l��4`2{�jgl y fvw¦{ � ¨`2mxfgwnl4mxfvouq�`Tqrmn`2a|t�w2²
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