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rsatopuvW�Z0q]op\ 5 bdcfwDZ]op\_opq0g,xDbvypzi^ 4 o{Yt|n}~Y[aik�bvznuvW�Z�|;w���x��i}1�d�������i|�x�YdaEY[hEY

��W�uUopq0W�h)uvW�Z0q]o{bva)c�bvZ��dbvziZ]aEYdy�bdc3\_gtW��,W�\_W�bvZ0bdy{bv�vopklYdy�mnbUk�o{W$\ 5 bdc	�vYdXEYda
mnW�Xt\0W�^ 4 W�Z��t|;�[�v�6�

��� W 5�� bvZ0htq���e"y9�so��atb[��mnbdzt\_giW�Z0a j1q0k�o{ypy¡Y[\0o{bva�|�hEY¢\�Y£Ydq0q]o{^`o{y{Y[\_opbva�|+aiW�ziZ_Ydy2aiW$\ � bdZ � q�|2k�bdziXiy{W�h
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ßàop\0g)Y��vVá}~YdZ+Ydq]q0o{^`o{y{Y[\_opbva`q0k�giW�^ÊW[|Eq0W�udW�Z0Ydy�\ 5 X;W�q�bdcJb 4 q]W�Z�udY¢\_o{bdaiq�â q]WlYãq0ztZ]cNYdk�W2\0W�^`X¨W�Z_Y¢�
\_ztZ0W�q`ä@mimn��å#|�q0WlY.ypW�uvW�y	giW�o{�vg6\2Ydatbv^æY[y{o{W�q'ä@mtç*èsé1å$|�Ydathê\0giWãziXiX;W�ZÓbUk�W�Yda��6�v�ë^`W�\0W�ZÓhiW�Xt\_gU�
YluvW�Z_Yd�vW�h�giW�Y[\sk�bva6\_W�a6\1Ydatbv^æY[y{o{W�q2ä@è�xDéÓåªâ � W�Z]W'Ydq]q0op^Êopy¡Y[\0W�h.o{a6\0bÊY�g 5U4 Z0oph�k�bvziXiypW�h�^`bUhiW�y
bdc�\_gtWë\_Z0bdXio{k�Ydy�ìJYdk�oîíEkd�ï�+giW)bnk�WlYda£Y[aEYdy 5 q]W�q�Ydaih£XiZ]W�hiopk�\0o{bvaðq � opy{ypq�bdc�\_gtW,mimn�ñYdaibv^ÊYdy{opW�q
äªmtmn�Jé1å�c�Z0bv^ò\_giW`Ydq]q0op^Êopy¡Y[\0o{bva)bdc!WlYdk�gê\ 5 X¨W�bdc~b 4 q0W�Z�u[Y[\_opbva � W�Z0W`XiZ0W�q0W�a�\0W�hïc�bvZ'��óvôd�¢����ódóvôt�
mimn��Ydq0q]o{^`o{y{Y[\_opbva�| 4 W�q0o{htW�q2o{^`XiZ0b�uUo{at�æ\_giW�q]o{^'ziy{Y[\_opbva�b[c+mimU�Jéõ|*Ydy{q]b,q]y{op�vg6\_y 5 op^ÊXiZ]b�uvW�hê\_gtW
è1xDéöY[aihïmtç*èsé÷q]o{^'zty¡Y[\0o{bvaiq�o{a�\_giW'W�ø�zEY[\_bdZ0o¡Y[y	ìfY[k�opíikd|�W�q0X;W�k�o{Ydy{y 5 o{a�\0giWãWlYdq�\l�2�+giWãbUk�W�Yda
YdaEY[y 5 q0W�q � op\0gù\_giWæYdq0q]o{^`o{y{Y[\_opbvaêbdc�mtç*èséúo{^`XiZ0b�uvW�hù\_gtWëq0op^'ziy¡Y¢\_o{bdaiqÓbdcsmimn�3é�|	mtç*èséûY[aih
è1xDéño{aê\_giW`W�ø�zEY¢\_bvZ]o¡Ydy~ìfY[k�opíikd| � gto{y{Wã\0giWëYdq]q0op^Êopy¡Y[\0o{bva-b[c+è1xDéño{^`XiZ0b�udW�hü\0giWæmtç*èséýY[aih
è1xDéþq]o{^'ziy{Y[\_opbvaiq��

ÿEbvZfe���mij XiZ0W�hio{k$\_opbvaiq�|[Ydq]q0o{^`o{y{Y[\_opai��mimn� 5 opW�yphiW�h9\_giW 4 W�q]\JXiZ0W�hio{k$\_o{bdaõq � opy{ypq*c�bdZ3\0giWD��o��aib6�
Z0W��vo{bda�mimn�3é�Y[\fy{WlY[h�\_op^ÊW�qJbdc;�s^Êbva6\0giq	bvZJq0gibvZ�\_W�Z�| 4 zn\"q0W$uvW�Z]W�y 5 hiW��vZ_YdhtW�h'\_gtW�XiZ0W�hio{k$\_opbvaiq	Y¢\
y{bdai�vW�Z!y{W�Ydhë\_op^ÊW�q��	�+giW 4 W�q�\��so��aibv�'mimn�3é XiZ]W�hiopk�\_opbvaiqDc�bdZ�y{W�Ydhæ\_op^ÊW�q�y{bdai�vW�Z~\_gEY[a��'^`bva6\_gtq
klY[^ÊW�c�Z0bv^÷\0giW�opaiop\0o¡Ydypo � Y[\_opbvaiq � op\_g`\_giW�Ydq0q]o{^`o{y{Y[\_opbva'bdc*è�xDéáYdath)mtç*èsé hEY[\_Yt�"é�q]q0o{^`o{y{Y[\_opai�
mtç*èsé 5 o{W�y{hiW�h)XiZ0W�hio{k$\_o{bda.q � o{ypy{qDc�bvZ�\0giW9�so��atb6�ãmimn�3é Ydy{^`bvq]\�Ydq��vbUbnh)Ydq�Ydq]q0op^Êopy¡Y[\0o{ai�õè1xDéõ|
o{athio{k�Y[\_opai�'k�bdaiq0ophiW�Z0Y 4 y{W2X;bd\_W�a6\_o¡Y[y¨c�bvZ+op^ÊXiZ]b�unopai��e��1mij XiZ0W�hio{k$\_o{bdaiq�c�Z0bv^ýYdyp\0o{^`W�\_Z 5 hEY[\�Yn�

� aõ\0gio{q*q]\0zih 5 |6Y�atW�ziZ0Ydy�aiW�\ � bvZ � äN���1å*YdXiXtZ0b6Ydk�g � Y[qJziq]W�h�\0b�íiaihõ\0giW!atbvaiy{opaiWlY[Z�q]\�Y¢\_o{q�\_opklYdy
Z0W�y¡Y[\0o{bvatqJY[^Êbvat�s^`bnhtW�y6u[YdZ0o{Y 4 y{W�q3c�bdZ3\0giW�Ydq]q0op^Êopy¡Y[\0o{bva1b[c�è1xDé�Y[aihãmtç*è�é��[rsq0opai�1�s� 5 o{W�y{hiW�h
4 W�\0\0W�Z�XiZ]W�hiopk�\_opbva)q � o{ypy{qD\0gEYda)ziq]o{ai�`^'ziyî\_o{Xty{W�ypo{aiW�YdZ�Z]W��vZ]W�q0q]o{bva��
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ÿEbvZD\0giW2e��1mijýäNe"y��so��atb[��mnbdzt\_giW�Z0a)j1q]k�o{ypy¡Y[\0o{bvaEå�XigtW�aibv^`W�atbvaüä@w�Y[\]\_opq]\_o�Ydaih�mtYdZ0Ydk�gio � |��lóvó����
�sW�W�ypo{aãW�\~Y[yª�t�lóvóvô6å#|vXiZ0W�hio{k$\_opbvaãq � o{ypy{q"Y[Z0W+hiW�X¨W�aihiW�a6\!bva'\_gtW�opaiop\0o¡Ydypo � Y[\_opbvaÓq0k�giW�^ÊW�ziq]W�h`o{aã\_gtW
XiZ]W�hiopk�\_opbva�^`bUhiW�ypq��*ßàgiW�a`��W 4 o¡Y � Y[aih�x�YdaiW1ä���ódô��vå�íEZ0q�\"^æY[hiWDe���mij XiZ0W�hio{k$\_o{bdaiq � oî\_g'Ysh 5 �
aEYd^`o{k�Ydy�k�bvztXiy{W�h.^ÊbUhiW�y@|U\0giW 5 ziq]W�h.\_giW�b 4 q0W�Z]udW�h,q0ziZ�cNYdk�W � opaihëq]\0Z0W�q0q�o{aæ\0giW�\0Z0bvXiopklYdy¨ìfY[k�opíik
\_b`c�bvZ0k�W9\0giW9bnk�WlYda-^`bUhiW�y�c�bvZ�q0W$uvW�Z_Ydy 5 W�YdZ0q1XtZ0o{bdZ�\0b`\0giW�XtZ0W�hto{k�\0o{bva��+ì"Z0W�hto{k�\0o{bvatq � W�Z]Wõ\_gtW�a
^ÊYdhiW 4�5 Z0ztaiaio{at��\_gtWæk�bdziXiy{W�hù^`bnhtW�y"c�bvZ � YdZ]h>o{aï\_o{^`Wãc�Z0bv^�\0giWæW�q]\_Y 4 y{opq0giW�h>bUk�WlY[a>o{aioî\_o{Ydy
k�bdaihiop\0o{bvatq��	V1ztW�\_bÓ\_giW+cNYdq�\�Z0W�q0X;bvaiq0W�bdc�\_gtWsY¢\_^`bvq0XigtW�Z0W+\0b1\_giW�bUk�WlY[a�|6\_giW+opaiop\0o¡YdyUk�bvathiop\0o{bvaiq
bdc"\0giWãY[\0^Êbvq]XigiW�Z0o{k9^`bnhiW�y � W�Z]W�Y��±q0y¡YludW��¨\0bæ\_gtW'bnk�WlYda�q�\�Y[\0W'Ydq�W��nXiZ0W�q0q]W�hê\_giZ]bvzi�vg-\0giW�q]WlY
q0ztZ]cNYdk�Wõ\_W�^ÊX;W�Z0Y[\_ztZ0Wæäªmimn��å#�¨�+gtW'o{aioî\_o{Ydy{o � Y[\0o{bva`q0k�giW�^ÊW�gEYdq 4 W�W�a � o{htW�y 5 Y[hibvXt\0W�h�opa�q]z 4 q0W#�
ø�ziW�a6\!o{a6\_W�Z0^`W�hio{Y[\_WDk�bvziXty{W�h`^`bnhiW�y{q�YdathÊk�bvziXiypW�h��vW�atW�Z_Y[yEk�o{Z]k�ziy{Y[\_opbvaã^`bnhiW�y{q�äNw�Ydyp^æYdq]W�hEYÓW$\
Ydy@�3�lóvód�����Óy{W�W�^æY[aù��óvód�����ÓopZ]\_^ÊYda�Ydaihê��W 4 o¡Y � ��óvó��vå�Ydaih�klYda-XtZ0bUhizik�W�Yæziq]W�c�ziyJXiZ0W�hio{k$\_o{bda
q � opy{y�bdcfYdZ]bvziaih,�t�±�`k�bvZ0Z]W�y{Y[\_opbvaæc�bvZ���o��aib6��mimU�Jé Y[\+\0giW2y{WlY[h)\0o{^`WÓbdcf��^`bva6\_gtq��

�+giW�Y 4 b�udW�opaiop\0o¡Ydypo � Y¢\_o{bdaüq]k�giW�^`W�bdaiy 5 ztq0W�q�\_gtW�q]ziZ]cNYdk�W � opaih q]\_Z]W�q]qæo{anc�bvZ0^ÊY[\_opbva��>ésa
Ydyî\_W�Z]aEY[\0opuvWDo{q	\_b2opaiop\0o¡Ydypo � W"\0giW�XiZ0W�hio{k$\_o{bda`^`bUhiW�ypqf\�Y � opai�Óo{a6\_b9Ydk�k�bvzta�\�\0giW�c�W�W�h 4 Ydk � c�Z]bv^�\_gtW
bUk�WlY[a2\0b�\_giW~Y[\0^Êbdq0XigiW�Z0W[|¢bdZ�\_b�ziq]W~b[\_giW�Z�b 4 q0W�Z]u[Y[\0o{bvaiq�|¼o{aÓXEYdZ�\_opk�ziy{YdZ�|�\0giW"hiopZ0W�k$\*b 4 q]W�Z]u[Y[\0o{bvatq
bdc�\_giW)bUk�W�YdaBq�\�Y[\0Wd� �+giW)g 5n4 Z0o{hBk�bvztXiy{W�h ^`bUhiW�y+bdc�w�YdZ]aiW�\]\`W�\ÊYdyª��ä���ódóv�6å � YdqÊopaiop\0o¡Ydypo � W�h
� op\0gêb 4 q0W�Z]udW�hðmtmn�Ó�3xDgiW�aüW�\9Ydy@�"ä���óvó��vå�htW�uvW�y{bvX;W�hüYdaêbUk�WlY[aïopaiop\0o¡Ydypo � Y[\_opbva)q0k�giW�^ÊW�c�bvZ1\_gtW
��W 4 o¡Y � Ydaih�x�YdaiW`ä���óvô��då~k�bdziXiy{W�h)^ÊbUhiW�y � op\0gë\_giWÓk�bvaiq0ophiW�Z0Y[\_opbvaëbdc*c�W�W�h 4 Y[k � c�Z0bv^ñbnk�WlYdaë\0b
Y[\0^Êbvq]XigiW�Z0W!\0giZ0bdzi�vgãY�aUzthi�vo{at�1YdXiXtZ0b6Ydk�g��"ÿEziZ]\0giW�Z]^ÊbvZ]Wd|¢\_giW 5 Y[q0q0op^Êopy¡Y[\0W�h2\_giW!q0W�Y�y{W$uvW�yUhEY[\_Y
ziq]o{ai�æYÊq0op^Êopy¡YdZDaUzthi�vo{at�Êq]k�giW�^`W�c�bvZ+\_gtW�k�bdziXiy{W�h�^`bnhtW�y!äªxDgiW�a-W�\1Ydyª���lóvóvô6å#|Eo{^`XiZ0b�uUo{ai��\_gtW
c�bvZ]W�klY[q]\�q � o{ypy{q+bdcJ\_giW9ç*Yd^`bva6\�^ÊbUhiW�yª� �Óy{W�W�^æY[a.W�\�Ydyª�*ä���óvó��då�Ydq0q]o{^`o{y¡Y¢\_W�hÊ\_giW9�6�v�¢�Î^úhiW�Xt\_gU�
YluvW�Z_Yd�vW�hæW�øUziY[\_bvZ]o¡Ydyi\0W�^`X¨W�Z_Y[\0ziZ0W�Ydatbv^æY[y 5 o{a6\_b9Yda`o{a6\_W�Z0^`W�hio{Y[\_W+k�bv^`Xiy{W!�toî\ 5 k�bvziXiypW�hæ^`bUhiW�y
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465 ziq]o{ai�õ\_giW2Ydh#"]bvo{a6\Du[YdZ]o¡Y[\0o{bvaiYdyi\_W�k�giaio{ø�ziW[�$� a)\0giW�opZ � bvZ � |t\0giWÓq0z 4 q0ziZ�cNYdk�WÓopatc�bvZ]^æY[\0o{bva � Ydq
ziq]W�h)Ydq~XiZ0b%� 5 hEY[\�Yn|nk�bvaiaiW�k�\_W�h 465 Y[aæW�^`XiopZ0o{k�YdyEZ0W�y¡Y[\0o{bvaã\0b�\_giW�^`bnhiW�y�XiZ0bv�daibvq]\0o{k�u[YdZ0o{Y 4 y{W�q�|
c�bvZJo{aioî\_o¡Y[y{o � o{ai�!\_giW�^`bUhiW�yUq]\_Y[\_W�q��	�+giWDZ0W�q]ziyp\0q	o{athio{k�Y[\_W�hõ\_giY[\	q]zik�g`Ydaão{aioî\_o{Ydy{o � Y[\0o{bvaÓY[XiXiZ0bvYdk�g
klY[aãy{WlY[h'\_b2Y1^ÊYdZ � W�hão{atk�Z0W�Ydq0W+opa'giopaihiklY[q]\"q � opy{ypq�|vopa'XEYdZ�\_o{k�ziy¡Y[Z3c�bvZfy{bvai��y{WlY[h'\_o{^`W�qJW��nk�W�W�hiopai�
ôë^`bva6\_giq��'�doJW�\9Ydy@�	ä���óvóvô6å�Ydaihï��bvq_Y[\0ofW$\2Ydyª�fä��lóvó��våsztq0W�h�\0giWãb 4 q]W�Z]udW�hê\_giZ]W�W#� hiop^ÊW�aiq0opbvaEYdy
\_W�^ÊX;W�Z0Y[\_ztZ0W�q*\_b�hiopZ0W�k�\_y 5 o{atop\_o{Ydy{o � W*\_giW�k�bvziXiypW�h��dW�aiW�Z_Ydy6k�o{Z0k�ziy¡Y¢\_o{bdaÓ^ÊbUhiW�ypq�\_giZ]bvzi�vgõY��vV£}~Y[Z
Ydq]q0o{^`o{y{Y[\_opbvaãq 5 q�\_W�^,|EYdathæc�bvziaihë\0gEY[\!o{aioî\_o{Ydy{o � o{at��\_giW�bnk�WlYda 465 \_giW1Ydq0q]o{^`o{y¡Y¢\_o{bdaãbdc*b 4 q]W�Z]udW�h
q0z 4 q0ziZ�cNYdk�W2\_W�^ÊX;W�Z0Y[\_ztZ0W2hEY[\_Y��dW�aiW�Z_Ydypy 5 ypWlYdhtq�\_b�o{^`XiZ0b�udW�h,XiZ0W�hio{k$\_o{bda.q � o{ypy{q��

xDbv^`XEYdZ0W�h � oî\_g)\_giW2íEW�y{h,bdcfa�zi^`W�Z]o{k�Ydy � W�Y[\_gtW�Z�XiZ0W�hio{k$\_o{bda�|i\_W�k�giaio{ø�ziW�qsc�bvZ+hiY[\�Y`Ydq0q]o{^`oî�
y¡Y¢\_o{bda�Ydaih`o{aioî\_o¡Y[y{o � Y[\_opbva2o{a`e��1mij XtZ0W�hto{k�\0o{bva`YdZ]W�q]\_opy{ytY[\!Y9Z]W�y¡Y¢\_opudW�y 5 WlY[Z0y 5 q]\_Yd�vW�bdc�htW�uvW�y{bvXU�
^`W�a6\l�Jé 4 Ydq0opk�o{q]q0ziW$& � gio{k�g�b 4 q]W�Z�udY¢\_o{bdaiq"YdZ]W�^Êbdq]\"ziq]W�c�ziyto{aão{atop\_o{Ydy{o � opai��e��1mij�XiZ0W�hio{k$\_opbvaiq�|
o{q2q�\_o{ypy	aibd\9k�y{WlY[Z2c�bdZ2\0giW�q0W�Ydq0bvaiYdy�XiZ0W�hio{k$\_o{bdaük�bv^Ê^�ziaiop\ 5 �Êéö^ÊY#"]bvZÓb 4 q]\�Y[k�y{Wã\0b�Ydatq � W�Z0opai�
\_gto{q	ø�ziW�q]\_opbva�o{qf\0giW+W��nX;W�aiq]opudWsgiopaihik�Ydq]\�W!�tX;W�Z]o{^`W�a6\_q � oî\_gãhEY¢\�YÓYdq]q0o{^`o{y{Y[\_opbva9aiW�W�hiW�h 465 c�ziypy 5
k�bdziXiy{W�h-^`bnhiW�y{q�|�Ydq�Yæk�bdaiq0ophiW�Z0Y 4 y{W9W�atq0W�^ 4 y{W'b[c"W��nX;W�Z0op^ÊW�a6\_q1q]W�W�^`q1aiW�k�W�q0q_Y[Z 5 c�bdZ1YÊZ]b 4 ziq�\
k�bd^ÊXEY[Z0o{q]bva��1ésaibd\0giW�Z1hto('`k�ziyî\ 5 o{qs\0gEY[\ÓbUk�W�Ydaiopk�b 4 q]W�Z�udY¢\_o{bdaiqÓYdZ]W�q]\0o{ypyJk�bvaiq0ophiW�Z]W�h�q]XEY[\_o{Ydy{y 5
q0XiYdZ0q]W+Ydaih'\0W�^`X¨bvZ0Ydy{y 5 q]X¨bvZ0Ydhiopkd|6Ydyî\_gibdzi�vgõ\0giWDbUk�W�Yda'b 4 q0W�Z�uUo{ai�ÓaiW$\ � bdZ � c�bdZ3\0giWD\_Z]bvXiopklYdyUìfY¼�
k�oîíEk � Ydq	u[Ydq]\0y 5 op^ÊXtZ0b�uvW�hãhiziZ0opai�Ó��j*)2é ä��JZ]bvXiopklYdyijÓk�WlYda+)Óy{b 4 Y[yné�\0^Êbvq]XigiW�Z0W�å+ä@��klì"gEY[hiW�a
W�\ÓYdyª�9��óvóvôvå$���+gtWãk�bv^`Xiy{W$\_WõYdaihêYdk�k�ziZ0Y[\_W'Ydyp\0o{^`W�\_Z 5 b 4 q]W�Z�udY¢\_o{bdaiq1Ylu[Ydo{y{Y 4 ypW9XtZ0b�uUo{hiWãYÊaiW �
bvXiX;bvZ�\_ziaioî\ 5 \_büW��nXiypbvZ0W)\_giW,o{^`XEYdk$\�bdc1\0giW�q]WlYïy{W�udW�y�hEY[\_Yüaib[\Êbdaiy 5 opa \0giW�W!�U\_Z_Y¼�Î\_Z]bvXiopklYdy
bUk�WlY[aio{k�u[YdZ]o¡Y 4 opy{oî\ 5 ä,� � W�hEYõW$\DY[yª�~��óvó��n|-�2Yd^ÊYdk�gioEW$\!Ydyª�f�d�v�t��å$| 4 zt\!Ydypq0b2bvaÊe��1mij q]o{^'zty¡Y[\0o{bva
Ydaih�XiZ0W�hio{k$\_opbva��+�+giWõk�bv^`XEYdZ]o{q0bdaiq 4 W�\ � W�W�a-\_giWõo{^`XEYdk$\�bdc�Ydq]q0o{^`o{y{Y[\_opai�ãYdyî\_op^ÊW$\_Z0opkÓq0W�YÊy{W$uvW�y
giW�o{�vg6\_q'Ydaih£Ydq]q0o{^`o{y{Y[\_opai�)q0z 4 q0ziZ�cNYdk�W)o{aùq0op\0zðb 4 q]W�Z]u[Y[\0o{bvatq�bva>\0giW.o{aioî\_o{Ydy{o � Y[\0o{bva�c�bdZ'e��1mij
XiZ]W�hiopk�\_opbvaiq�gEYluvWõZ0W�k�W�a6\0y 5)4 W�W�a�YdhihiZ]W�q]q0W�h 465 q]W�uvW�Z_Ydy3�vZ]bvziXiq�äNW[�±�i�+�do�W�\�Ydy3�d�v�v���;x�YdZ]\0bva�W$\
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Ydy@����óvód���;mnW��dq0k�giaiW�o{hiW�Z�W$\1Ydy@�+�d�d�v�6å$�Dèsb � W�uvW�Z�|¨^'zik�g�b[cf\_gtW�q0W � bdZ � ^æY[o{aiy 5 c�bUk�ziq]W�h-bda�\_gtW
bUk�WlY[a�YdaiYdy 5 q0W�q�Y[aih�\0giW9\0o{^`WÓX¨W�Z0opbnhiq+hto{q0k�ziq0q]W�h-bdaiy 5 k�b�uvW�Z�Y�c�W � e��1mij�k 5 k�y{W�q�|;y{op^Êoî\_W�h 4�5
\_gtWõq]gibvZ]\sgiopq]\_bdZ 5 bdcfhEY[\_Ydq0W$\_q�äNWd�Ã�i�D\0giWõYdyp\0o{^`W�\_Z 5 b 4 q0W�Z]u[Y[\_opbvaiq�bvaiy 5.4 W��vo{ataio{ai�ãc�Z]bv^���óvóv�vå$�
�+giW�Z0W�c�bdZ0Wd|~Y-^ÊY#"]bvZõo{a6\_W�Z0W�q�\ão{aü\_giopq'XEYdX;W�Z'opqõ\0b-\_Z 5 \_b-Ydq0q]o{^`o{y¡Y¢\_W`hio(.¨W�Z]W�a6\'\ 5 X¨W�qãbdc�hEY[\_Y
YdaihBW��tYd^`o{aiW.\0giW�opZ`op^ÊXiYdk�\`bva£\_giW,bUk�WlY[a YdaEY[y 5 q0W�qæYdath e��1mij�XiZ]W�hiopk�\0o{bva£q � opy{y{q�� éòíEaEYdy
b 4 "]W�k�\0opuvWÓopqD\_bãq]gib � \0gEY[\+hEY¢\�YãYdq]q0o{^`o{y{Y[\_opbva � op\0gë\_giWÓziq]WÓbdc3aibvaiypo{aiW�YdZDatW�ziZ0Ydy�aiW$\ � bvZ � qsk�Yda
5 o{W�y{h)gio{�dgiW�Z�e��1mtj XiZ0W�hio{k$\_opbva)q � o{ypy{q � giW�a�k�bv^ÊXiYdZ0W�h)\0bã\_giW2ziq]WõbdcJy{opaiWlY[Z�Z0W��vZ0W�q0q0opbva��

�+gio{q`XEYdX;W�Z`o{q`q]\0Z0zik$\_ziZ]W�h�Y[qÊc�bvypy{b � q���mnW�k$\_opbva � 4 Z0opW0/ 5 htW�q0k�Z0o 4 W�qÊ\_gtW�g 5U4 Z0oph k�bdziXiy{W�h
^`bnhiW�yEYdaih�\_gtW�Ydq]q0op^Êopy¡Y[\0o{bva9q0k�giW�^ÊW[�!mnW�k$\_o{bdaÊ�2o{a6\0Z0bUhizik�W�q"\_giW�hEY[\_Y9Y[aihÊXtZ0bvX;bvq0W�q!q�\_Z0Y[\_W��vo{W�q
c�bvZ�Ydq]q0o{^`o{y{Y[\_opai�ãmnç3è�é�Y[aih�è�xDé opa6\_b�\_giW9bnk�WlYda,^`bnhiW�yª���+giWõbnk�WlYda�YdaEYdy 5 q0W�q�c�Z0bd^ûYdq0q]o{^`oî�
y¡Y¢\_o{at�õhio1.�W�Z0W�a�\D\ 5 X;W�qDbdc*hEY[\_Y'Ydaihæ\0giW1op^ÊXEY[k�\!bdc*o{aioî\_o{Ydy{o � Y[\0o{bvaiq3c�Z0bv^ \0giW1bUk�WlY[a.YdaEYdy 5 q0W�qDbva
e��1mijöXiZ0W�hio{k$\_opbvaiqÓYdZ]WãXiZ0W�q0W�a�\0W�hüo{aêmnW�k�\0o{bvaiqÓ�,Ydath2�n|�Z0W�q0X;W�k�\0opudW�y 5 |�c�bvy{ypb � W�h 4�5 q0zi^`^æY[Z 5
Ydaih,hiopq0k�ztq0q0opbva,o{a.q0W�k�\0o{bva��t�
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CEDGF HJILKMIENPOLQSRUTWVYX[Z]\]^_K�Ta`6X;T]Kb^
�+giW'g 5U4 Z]o{hn�Îk�bvziXty{W�h�^`bUhiW�y!ä@è�x+�-å�k�bd^ 4 o{atW�q1YÊh 5 aEYd^`o{klY[yJbUk�W�Yda-^`bnhiW�y � oî\_g�YÊq]\�Y¢\_o{q�\_opklYdy
Y[\0^Êbvq]XigiW�Z0o{k�^ÊbUhiW�y*c�bvZ1k�bvziXiypW�h�opa�\0W�Z0Ydk�\0o{bva�q�\_zihiopW�q`äNw�YdZ0atW�\0\1W�\2Ydy@����óvóv����m 5 züY[aihï�sW�W�y{opa
�d�v�d���twDYdy{^ÊYdq0W�hEY2W�\+Y[yª����ódód��å$�Jé�yî\_gibvzt�vgÊc�ziypy 5 h 5 aiYd^ÊopklYdy�k�bvziXiypW�hëbUk�W�Ydan��Y¢\_^`bvq0XigtW�Z0Ws^ÊbUhn�
W�ypq1gEYluvW 4 W�W�a � W�y{yJhiW�udW�y{bdX¨W�hüY[aih�^ÊbdZ0W � ophiW�y 5 ziq0W�hïopa-Z0W�k�W�a�\ 5 WlYdZ]q�|*è�x+� q�\_opy{y*gEYdq1q]bv^`W
^`W�Z0oî\_q�|¨q]zik�gïYdqãä��¼å�\0giW'k�ypo{^ÊY[\_W2hiZ]opcÂ\sXiZ0b 4 y{W�^ opq1Yluvbdo{hiW�hc��äª�då�y{b � W�Z1k�bv^`Xizt\_opai�æk�bvq]\0q�\_giYda
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Y,c�zty{y!xd)õx+� äNk�bdziXiy{W�h>�vW�aiW�Z0Ydy!k�o{Z]k�ziy{Y[\_opbvaê^ÊbUhiW�y¡å � gio{k�gðY[y{y{b � ziqõ\0b�Z0ztaðY�k�bvaiq0ophiW�Z0Y 4 ypW
W�atq0W�^ 4 y{W9bdc	gto{aihik�Ydq]\�W!�tX;W�Z]o{^`W�a6\_q0�	äN�6å�k�bv^`XEYdZ0Y 4 ypWÓbvZ�W�uvW�a 4 W�\0\0W�Zse��1mij�XiZ]W�hiopk�\0o{bva)q � opy{y{q
Z0W�y¡Y[\0opudW�\0b,Y�xd)9x+� äNìfYdyp^ÊW�ZõY[aihüésaihiW�Z0q0bda ��óvó[�����2Ydai�,YdathJ�Ózi���d�v�v���Jw�YdZ]aiq]\0bvaùW$\õYdyª�
��óvódó6å$�

�+giWæg 5U4 Z]o{hùk�bvziXiypW�hü^ÊbUhiW�y"ztq0W�hüo{aê\_giopq2q]\_zth 5 o{q2k�bv^`X;bvq0W�hùbdc�Y�aibvaty{o{atWlYdZÓh 5 aEY[^ÊopklYdy
bUk�WlY[a�^`bnhiW�y*Ydaih�YÊaibvaty{o{atWlYdZ�W�^`XiopZ0o{k�Ydy�Y[\0^Êbdq0XigiW�Z0opk9^`bUhiW�y~ä 4 zio{yî\�c�Z0bv^ýatW�ziZ0YdyJatW�\ � bvZ � q�å#|
YdaihBo{hiW�a6\_o{k�Ydy+\_bï\_giW���è1x+� äN�sbvaty{o{atWlYdZ�è 5n4 Z0o{h�xDbvziXiypW�h��,bnhiW�yÂåão{aB�fYdat��äª�[�v�t�¼å#���+giW
bUk�WlY[a�^`bnhtW�y�o{q�bvatW9b[c	o{a6\0W�Z0^`W�hto¡Y[\0WÓk�bv^`Xiy{W!�nop\ 5 |tbvZ0op�vo{aEY¢\_W�h.c�Z]bv^ýé�athiW�Z]q0bva�Ydaih���k�xDZ]WlYdZ 5
ä��lóvô��vå~Ydaih,w�Ydyp^æYdq]W�hEYõW�\�Ydy@��ä���óvód�i|;��óvóe�vå$| 4 zt\�W��U\0W�aihiW�h,\0bãq0of�)Ydk$\_opudW1y¡Y 5 W�Z0q+opaë\_giopq�q]\0zih 5 �
�+giW1��gh�jik�æ��gh�jifZ0W�q]bvy{zn\_o{bda�^`bnhiW�yª|¢k�b�uvW�Z0opai�1\_giW�YdZ0W�Y1�v��i0�£�*�d��i�m�Y[aih.�¼�d��i]e-�*�vó�i�ßþ|[k�bvaiq]o{q]\0q
bdc;\_giW�hiW�Xt\_gÊYluvW�Z_Yd�vW�hæXiZ]o{^`op\0opuvW!W�ø�zEY[\0o{bvatq~opa�q0o1�ãYdk�\0opudW�y{Y 5 W�Z]qsä � op\0g�o{aioî\_o¡Y[yU\0gio{k � aiW�q0qDb[cf���d�
^,|J�#���`^,|��e�[�Ê^,|¨�v�d�æ^,|;�v�v�Ê^LYdaih8�d�v�æ^ûc�Z0bd^ý\_bvX�\0b 4 bd\0\0bv^æå$|�b�uvW�Z]y 5 o{at�.YæhiW�W�X-opaiW�Z�\
y¡Y 5 W�Z��+�+gtW�^`bnhiW�y3Ydy{ypb � q+c�bvZsYda�W��nk�gEYdai�dW'bdc	^ÊYdq]q�|;^Êbv^`W�a6\0zi^ûYdaih�giWlY[\�Y[\sWlYdk�g�o{a6\_W�Z]cNYdk�W
465 udW�Z�\_o{k�YdyD^`o1�nopai��XEY[Z_Yd^`W�\0W�Z0o � W�hðYdq'W�a�\0Z_Ydopai^`W�a6\l�-�+gtWë\_o{^`W`q]\_W�X>c�bvZ�opa6\_W��dZ_Y[\0o{bvaüo{qõ\ � b
gibvztZ0q����+giW9hiW$\�Ydopy{W�hëc�bdZ0^'ziy{Y[\_opbvaëbdc3\_gtW9bUk�W�Yda,^ÊbUhiW�y¨o{q�XiZ]W�q0W�a6\_W�h�o{a.\_gtW9ésXiX;W�aihiof�¨�

éûk�bva6\0Z0bvy+W!�tX;W�Z]o{^`W�a6\�o{q'íiZ0q]\�^ÊYdhiW � oî\_gð\_gtW.ziaik�bdziXiy{W�hBbUk�W�Yda£^ÊbUhiW�yª|	c�bvZ]k�W�h 465 \_gtW
ÿfypbvZ0ophEY£mU\�Y¢\_WürsaioîuvW�Z]q0oî\ 5 ä@ÿ"mtr�å)b 4 q0W�Z]uvW�h � o{ath q]\0Z0W�q0qðäl)2bdy{hiW�a 4 W�Z]� Y[aih jm�±wDZ0opW�a ��óvôt�¼å
c�Z0bd^ ��óv�n������ódôvót�9�+giW�ziXiX;W�ZÓbUk�WlY[aïgtWlY[\9k�bda�\0W�a6\æä@è�x+åsc�Z0bv^ \_giW�k�bda�\0Z0bvyfZ0ziaêo{q1\0giW�aïziq]W�h
Ydq'XtZ0W�hto{k�\0bvZ0qãopaðY-aibvaty{o{atWlYdZõW�^`Xio{Z]o{klY[y!^`bnhtW�y�c�bvZ'Z0W�k�bvatq]\_Z]zik�\0o{ai��\0giW � o{aihðq�\_Z]W�q0q`Y[\ � W�Z]b
y{W�Ydhù\0o{^`Wd�)�+giWæíEZ]q]\���ì!xDq.ä@ì"Z0opaik�opXEYdy!xDbv^`X¨bvatW�a6\_q�|"oª�ÃWd��\0giW.e~jÓÿ \0o{^`WÊk�bnW�'Êk�o{W�a�\0q�å9c�bdZ
\_gtWÓè1x � W�Z0WÓk�gibdq0W�a,YdqDXiZ0W�hio{k$\_bvZ]q+Ydaihë\0giW1y{W�Ydhiopai�õ\0giZ0W�W � o{aih.q�\_Z0W�q0q9ä � bvaEY[y�bvZ!^ÊW�Z0o{hto{bvaEY[yÂå
ì~xDqDY[q~XtZ0W�hto{k�\_Ydaihiq��	éàq0W�XEYdZ_Y¢\_W�W�^`Xio{Z]o{klY[yt^`bnhiW�y � Ydq�ziq0W�hÊ\_b9XiZ]W�hiopk�\�WlY[k�g � o{athÊq�\_Z0W�q0q!ì~x��
ÿEW�W�hn�Îc�bvZ � Y[Z0hïaiW�ziZ0Ydy"aiW$\ � bvZ � q.ä@�s�1å�ä@è�q0opW�güYdaihï�fYdat�i|���óvóvô6å � W�Z]WÊztq0W�hï\_b,k�bvatq]\_Z]zik�\9\_gtW
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aibvaty{o{atWlYdZ+Y¢\_^`bvq0XigtW�Z0opkÓ^ÊbUhiW�y{q��
�JbëYdy{ypW�uUo¡Y[\0W9YdZ]\0opíEk�o¡Ydy�q � opy{ypq�|�\_giWõk�Z0bdq0q��ªu[Ydy{ophEY[\_W�h�q]k�giW�^`W)ä�udbvaïmU\0bvZ0k�g�Y[aihê� � o{W�Z0qõ��óvóvó6å

� Ydq�ziq]W�hù\0b�htW�uvW�y{bvXü\_giWÊY[\_^`bvq]XigiW�Z]o{k�^`bnhiW�y{q2hiziZ]o{ai�ï��óv�[�[����ódôvót��éñk�Z0bvq]q��ªudY[y{o{hiY[\_opbvaêXiZ0b[�
k�W�hiziZ]W�o{a6udbvypudW�q�hiopuUo{hto{ai�'\0giWõhiY[\�Y�Z0W�k�bvZ]h�o{a6\0bÊq]W�uvW�Z_Ydy3q0W��v^`W�a6\_q�|¨q]W�y{W�k�\0o{ai�`bvaiW2q0W��v^`W�a6\sc�bdZ
\_gtW9\0W�q]\�hEY[\_YæYdaih,\_giW9Z0W�q]\sc�bvZ+\_Z_Y[o{aiopai��hEY[\�Yn���+giW'�s� ^`bUhiW�y � Ydq 4 zto{yp\�ztq0o{at�Ê\_gtW9\0Z_Ydopaio{ai�
hEY[\_Y1bvaiy 5 |�Ydaihã^`bUhiW�yiXtZ0W�hto{k�\0o{bvatq � W�Z0W+\_W�q]\0W�h`bva'\_giW+\0W�q]\�hiY[\�Yt�f�sW!�n\�|UYdaibd\0giW�Z"q]W��v^`W�a6\ � Ydq
q0W�y{W�k�\_W�h)YdqD\0giWs\0W�q]\�hEY[\�Yn|tYdath)Y�aiW � ^`bnhtW�yEuvW�Z0q0opbva � Ydq 4 ziopyp\��f�+giopq � Y[q�Z0W�X¨W�Y[\_W�h.zia6\_o{y�\_gtW
W�a6\0o{Z0W�hEY[\_Y9Z]W�k�bvZ0hÊgEYdh 4 W�W�aëziq]W�hæc�bvZ"\0W�q]\0o{ai�t�	�+giW�k�Z0bvq]q��ªudY[y{o{hiY[\_opbvaãq0k�giW�^ÊWsW�aiq]ziZ0W�qD\_giY[\~aib
\_Z0Ydo{ato{ai�õhEY[\�Y�YdZ0W1ztq0W�h.c�bvZ~\_W�q]\_opai�'\_gtW1XiZ0W�hio{k$\_opbvaëq � opy{y{q�|ngtW�aik�W1\_giWÓY[Z]\_oîíEk�o{Ydy�q � o{ypy�Y[q0q0bUk�o{Y[\_W�h
� op\0gï\0giW�b�uvW�Z�íi\0\0o{ai�,XiZ]b 4 y{W�^�klY[a 4 W`W�.�W�k�\0opuvW�y 5 W�y{o{^`o{aiY[\_W�h��ãÿEziZ]\0giW�Z2hiW$\�Ydopy{qÓbdc~\_gtWÊbUk�W�Yda
^`bnhiW�yª|�\_giW2Y¢\_^`bvq0XigtW�Z0opk1^`bnhiW�y�Ydath)\0giWÓk�bdziXiy{W�h)^ÊbUhiW�y¨klYda 4 W�c�bvziath,opa.�fY[ai��W�\�Ydy	äª�d�v�n�¼å$�

�+giWæ^`bUhiW�y	gtWlY[\õk�bva6\0W�a6\�opq2hiW�íEatW�h>giW�Z0W`ziq0opai�)\_giW�q_Y[^ÊW�c�bvZ0^�ziy¡Y.Ydq9w�Y[y{^ÊYdq0W�hEY,W$\õYdyª�
ä��lóvód�i|��lóvó��vå#�

nporq�s t q�ävu�qxwyu�z#å{
|q~} G nm����� �_ä,� år� n8o�s ��qf} G n8orq � ä���å

� giW�Z0W<u�zõopq9\0giW�\_W�^`X;W�Z_Y¢\_ziZ]W`b[c�\_giW 4 bd\0\0bv^�y¡Y 5 W�Z�|fYdaihyn������ ��ä,� å1o{q2\_gtWÊopaiop\0o¡Ydy3\_giopk � atW�q0qõbdc
y¡Y 5 W�Z]�0�ãé�uvW�Z_Yd�vW�hüb�udW�Z9�v� 5 W�YdZ0q9bdc~q0op^'ziy¡Y¢\_o{bda�|¨\0giWãk�ypo{^ÊY[\_bvypbv�vopklYdy�^`bva6\_giy 5 ^`bUhiW�y	htW�Xt\0giq
o{a.\0giW9\0bvX.\ � bÊy¡Y 5 W�Z0q�Z_Ydat�vWÓc�Z0bv^úôvód^ú\0b��l�d�v^úopa)\0giW2íEZ0q�\sy{Y 5 W�Z�|�Ydaih,c�Z0bv^L���d�v^ú\0b)��ôvôd^
o{a.\0giW2q0W�k�bvaih�y¡Y 5 W�Z�| � op\0g.udY[Z0o¡Y¢\_o{bdaiqDopa,q]WlYdq]bva-Y[aih)o{a)q0XEY[k�Wd�

�+giW+Y[\0^Êbdq0XigiW�Z0opkDYdath�bUk�WlY[a'^ÊbUhiW�y{qJYdZ0W~k�bvztXiy{W�hãYdqJc�bdy{y{b � q����+giW+Ydaibd^æYdy 5 XEY¢\0\_W�Z0a'b[c�è1x
ä � oî\_g'Z]W�q]X¨W�k�\�\_b�\0giW�^`bva6\_giy 5 k�y{op^æY¢\_bvypbv� 5 å�c�Z0bv^ \_gtW+bnk�WlYdaã^`bnhtW�yUo{qfXtZ0b�"]W�k�\_W�h�bva6\_b1\_gtWDíEZ0q�\
\_gtZ0W�W2e~jÓÿ>q0XiY[\_o{Ydy¨^`bUhiW�qD\0b'W��U\0Z_Ydk$\+\_giWÓXiZ]W�hiopk�\0bvZ0q��"�+giW2Y[\_^`bvq]XigiW�Z]o{ks^ÊbUhiW�y	ä@�s�1å!opq!\_gtW�a
ziq]W�h-\_bæZ0W�k�bvaiq�\_Z0ztk�\Ó\_gtW � o{aih�q]\_Z]W�q]q2Ydaibv^ÊYdy{opW�q����+gtW'Z0W�k�bvaiq�\_Z]zik�\0W�h � o{aih�q]\_Z]W�q]q2Ydaibv^ÊYdy{opW�q
YdZ]WsY[hihiW�h�\_bÓ\0giW�k�y{op^æY¢\_bvypbv�vo{k�Ydy � o{ath`q�\_Z]W�q0q�íEW�y{hã\_bÓc�bvZ]k�W+\_giW�bUk�W�YdaÊ^`bUhiW�y@�J�+giW�k�bvziXiypo{ai�Óopq
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hibvatWÓbvaik�WÓW$uvW�Z 5 �#��hEY 5 qõä�\0giWÓk�bvztXiy{W�h,^`bUhiW�y¨o{q�aib[\+uvW�Z 5 q0W�aiq0oî\_oîuvW1\_bã\0giWÓk�bvztXiy{opai�'o{a6\0W�Z]u[Ydy
u[YdZ 5 opai� 4 W$\ � W�W�a�bdaiW2hEY 5 \_b�bvaiW2^`bva6\_g�å#�

CED�C HJILK�������RG`�RG^U�A��R_X[����N�����Kb`
�+giWÓhEY¢\�Y'Ydq]q0op^Êopy¡Y[\0o{bva�q 5 q�\_W�^úo{qD\0giWÓ�vV }~YdZ�Ydq0q]o{^`o{y¡Y¢\_o{bda`q 5 q]\_W�^úhiW�q0k�Z0o 4 W�h 465 V1W�Z 4 W�Z+Y[aih
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\_ziY[\_opbvaiq~o{aëziXtX¨W�Z�� bUk�W�YdaëgiW�Y[\�k�bva6\_W�a�\�Y[Z0W 4 bd\0gëq 5 q]\0W�^ÊY[\_opk1Ydathëq0op�vaiopíiklYda6\�opaÊ\0giW1W�udbvy{zn\_o{bda
bdcfe��1mij'�

é�k�k�bvZ]hio{ai�ã\0b�e�ø��3ä��¼å$|t\0giWÓ^`bnhiW�y�è�xDé k�Yda 4 WÓk�bv^`Xizt\_W�h,Y[\+WlY[k�g�^`bnhtW�y�q�\_W�Xc�Egib � W$uvW�Z�|
Ydq]q0o{^`o{y{Y[\_opai�1\_gtW1è1xDé hEY[\_Yõo{q~aibd\DWlYdq 5 |tYdq�è�xDé o{q~aibd\�YõXiZ]bv�vaibdq]\_opks^`bUhiW�yEu[YdZ0o{Y 4 ypWd�JßàgtW�a
�Óy{W�W�^ÊYda2W�\JYdyª�6ä���óvóe�vå�Ydaih���bUbvZ0W~Ydaih9é�athiW�Z]q0bvaëä���óvôdó6å�Ydq0q]o{^`o{y{Y[\_W�h1q0z 4 q0ziZ�cNYdk�W~\_W�^`X;W�Z_Y¢\_ziZ]W
o{a6\0b1\_giW�o{Z"bUk�WlY[a`^`bUhiW�ypq�|d\0giW 5 ziq0W�hæYÓy{opaiWlY[ZfW�^`XiopZ0o{k�YdyUZ0W�y{Y[\_opbva�\0b2\0Z_Ydatq]c�W�Z	\0giW�k�bvZ]Z0W�k�\_opbvaiq"opa
\_gtW�q0z 4 q0ziZ�cNYdk�W+\_gtW�Z0^ÊYdy�íEW�yphiq	\_bs\_giW+k�bvZ0Z]W�k�\0o{bvatq	bdcE\_gtW+^ÊbUhiW�yUXiZ]bv�vaibvq�\_opk!u[YdZ0o{Y 4 ypW�q��JèsW�Z0W � W
� o{ypyiziq]WsY2q0op^Êopy¡YdZJ^ÊW$\_gibUhã\_b2XiZ]b�"]W�k$\!\0giW�è1xDé YdaEYdy 5 q]W�q"\_b2c�bvziZ�^`bnhtW�yiXiZ]bv�vaibdq]\_opk�u[YdZ0o{Y 4 y{W�q�|
â mimn�3é�|�\_giW�íEZ]q]\!y¡Y 5 W�Z~\0gio{k � aiW�q0q+Ydatbv^æY[y{o{W�q�ä@è9�léÓå#|6\_giW�q0W�k�bvaihæy¡Y 5 W�Z~\0W�^`X¨W�Z_Y[\0ziZ0WsYdaibv^ÊY¢�
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y{opW�q�äN���[é1åsYdath-\_giWõq0W�k�bvaihêy¡Y 5 W�Zs\0gio{k � aiW�q0q2Ydatbv^æY[y{o{W�qõä@è1�¢éÓå$�x� aiq�\_WlY[h�bdc�y{opaiWlYdZ�Z0W��vZ0W�q0q]o{bva�|
� Wsziq]W�aibdaiy{opaiWlYdZ"Z]W��vZ]W�q]q0o{bda 465 ����\_b2íEaih`\_giW�W�^`XiopZ0o{k�YdytZ]W�y{Y[\_opbvaiq 4 W�\ � W�W�aëè1xDé YdaihÊ\0giW�q]W
c�bvziZõ^ÊbUhiW�y~u[YdZ]o¡Y 4 ypW�q�|	Ydq�\0giW�Z]Wëo{qõaibêY�XiZ]o{bvZ]o�Z0WlY[q0bva>\0b 4 W�y{opW�uvWÊ\_giW�q0W.Z0W�y¡Y[\0o{bvatq0giopXiq9\0b 4 W
y{opaiWlY[Z��

�+giWëXiZ]bnk�W�hiztZ0WÊ\0b�^`bnhtW�y	\_gtW�q0WæZ0W�y{Y[\_opbvaiq2o{qÓudW�Z 5 q0op^Êopy¡YdZs\_b�\0giWæk�bvaiq�\_Z0ztk�\_opbvaùb[c�Y[\_^`b[�
q0XtgiW�Z]o{kã^`bnhiW�y{qso{aïmnW�k�\_opbvaï�n�'ä��¼åsésaïe!jÓÿàYdaEY[y 5 q0opq�o{q1YdXiXiypo{W�h-\0bë\_giWãk�bva6\_Z]bvyf^`bnhtW�y	è�xDé
Ydaih)\_b�W�Ydk�g�bdc3\_gtW2c�bdziZ+XiZ0bd�vaibvq�\_o{k1u[YdZ]o¡Y 4 y{W�q+htziZ0opai�ã\_giW2X;W�Z0opbnh��lóv�d�[�_��óvóv�t�f�+giWÓíEZ0q�\�\0giZ0W�W
^`bnhiW�q`YdZ0W)Z0W$\�YdopaiW�h£\_bïk�bdaiq]\0Z0zik$\Ê\0giW)W�^`Xio{Z]o{klY[yDZ0W�y¡Y[\0o{bva�|!Y[q`\0giW 5 W!�tXty¡YdopaiW�h£b�uvW�Zë�v��Â bdc
\_gtWõu[YdZ0o{Ydaik�W9c�bvZ�Ydypy�u[YdZ0o{Y 4 y{W�q��9ä@�vå�ésa�W�aiq0W�^ 4 y{Wõbdc"aiW�ziZ_Y[yJaiW$\ � bdZ � q�äª���Ê����q�ziq]W�h-gtW�Z0Wlå�opq
\_Z0Ydo{atW�h � giW�Z]WÊ\_gtWÊopaiXizt\0q2\0b�W�Ydk�g>�s�ñYdZ]W`\0giWÊ��ì~xDq�b[cD\_gtWæè�xDéúYdathü\_gtWÊbvzn\_Xizt\õo{q2bvatW
bdc�\_giW,ì~xDq�bdc�YêXtZ0bv�vatbvq]\0o{këu[YdZ0o{Y 4 ypWd�>�+giZ]W�W)giophihiW�a aiW�ziZ0bvatqÊY[Z0W)ziq0W�hBopa£WlYdk�gB���9�"�+giW
íEaEY[y�Z0W�y¡Y[\0o{bvaÊo{qD\0giW1W�aiq0W�^ 4 y{W2YludW�Z_Y[�vWÓb�uvW�Z����'���sq��"�+giWÓk�Z]bvq0q��Îu[Ydypo{hEY[\0W�hëq]k�giW�^`W2o{q!ziq0W�h)\0b
b 4 \_Ydo{a�\0giW�q]WÊW�^ÊXiopZ0opklYdyJW�ø�zEY[\0o{bvaiq9Ydq2hibdaiW�o{a�\_giW�k�bvaiq]\0Z0zik$\_opbvaüb[c!\0giW`Y[\_^`bvq0XtgiW�Z]o{kã^`bnhiW�yª�
éû\_bd\_Ydy+bdc��¼�-W�aiq]W�^ 4 ypW�q`bdcÓ�s�sqÊYdZ0W)aiW�W�hiW�h \_bïZ0W�k�bvatq]\_Z]zik�\`\_gtW��êy{W�Ydhio{at�êì!xDqÊbdc�\0giW)�
XiZ]bv�vaibvq�\_opk`u[YdZ]o¡Y 4 ypW�qÓc�Z0bd^ è1xDé��Dä@�vå2ésqõ\_gtWæb 4 q]W�Z�uvW�hðgtWlY[\�k�bva6\_W�a6\'o{q2\_gtWæo{a6\0W��vZ0Ydy�bdc�\_gtW
\_W�^ÊX;W�Z0Y[\_ztZ0W�q2b�uvW�Z9\0giW`ziXiX;W�Z2�6�v�.^`W�\_W�Z0q�| � giopy{W'\0giW�^ÊbUhiW�y�è�x opq9htW�íEaiW�h>YdqÓ\0giWÊopa6\_W��dZ_Ydy
bdc"\0giWõ\0W�^`X¨W�Z_Y[\0ziZ0W�q�b�uvW�Z�\_giWõíEZ0q�\�\ � b.y¡Y 5 W�Z0q�ä@�e�e�`^`W�\0W�Z]q�å$|;\_giWõb 4 q]W�Z]udW�hïè1xDé udY[y{ziW�q1YdZ]W
q0k�Ydy{W�h,\0b�^æY[\0k�g.\_giW2q]\_YdaihEY[Z0h,hiW�uUo¡Y¢\_o{bda,b[cJ\0giW2^ÊbUhiW�y�è1xDé 4 W$c�bvZ0W 4 W�opai�`Ydq0q]o{^`o{y¡Y¢\_W�h��

�sW!�n\�| � W)X¨W�Z]c�bvZ]^ Y-k�bvaiq0opq]\0W�aik 5 k�giW�k � �,è1xDéýc�Z]bv^ \0giW.k�bda�\0Z0bvyDW��nX¨W�Z0op^ÊW�a�\ � YdqãX;W�Z��
c�bvZ]^ÊW�hæ\_b'W�q]\0o{^ÊY[\_W�\_giW1XtZ0bv�vatbvq]\0o{ksu[YdZ]o¡Y 4 y{W�q�| � gio{k�g � W�Z]W1\_giW�a.ziq0W�h)\0b'Z0W�k�bv^`Xizt\0WÓè1xDé 4�5
e"ø���ä��¼å#��ÿJo{�i�3��q0gib � q9Yæ\_op^ÊW#� y{bdai�vop\0zihiW2Xiypbd\Óbdc�\_gtW�è1xDéöYdypbvai�æ\0giWãW�ø�zEY[\0bvZÓhiziZ]o{ai����óvôv�¢�
��óvódôt|�\�Y � W�aïc�Z0bv^Lb 4 q0W�Z]u[Y[\0o{bvaiq�|*k�bva6\_Z]bvy"W��nX;W�Z]o{^`W�a6\9YdaihïZ0W�k�bv^`Xizt\0W�hêc�Z0bv^ \_giW�XiZ]bv�vaibvq�\_opk
u[YdZ0o{Y 4 ypW�q+mtmn�Jéõ|Eèõ��é�|i���[éõ|Eè1�¢é��tésq+q0gib � a,o{a.ÿJo{�i�;�lkd|n\_giWÓZ]W�k�bd^ÊXizn\_W�h,è�xDéþYd�vZ0W�W�h � W�y{y
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� op\0g`\0giW�bvZ0op�vo{aEY[ynk�bva6\_Z0bdy;W!�nX¨W�Z0o{^`W�a6\�u[Ydy{ztW�q�|nYdaih 4 bd\_gÊYd�vZ]W�W�h`cNYdo{Z]y 59� W�y{y � oî\_g�\_giW�b 4 q]W�Z]udW�h
u[Ydy{ztW�q��

ÊdDÕÊ Ö�×ØÐ�Ó X[OL��K�Q�Ô��A��RUXr�L�
é�q~q0W�YõypW�uvW�y�giW�op�vg6\!opq�ziq0zEY[y{y 5 Y9hio{Yd�vaibdq]\_opk�u[YdZ0o{Y 4 y{WDo{a`o{a6\_W�Z0^`W�hio{Y[\_W+k�bv^ÊXty{W��noî\ 5 bnk�WlYdaÊ^ÊbUhn�
W�ypq�|3\_giWëmtç*èséúb 4 q0W�Z]u[Y[\_opbvaùk�Ydaiaib[\ 4 WæhiopZ0W�k$\_y 5 Ydq0q]o{^`o{y¡Y¢\_W�hêopa�\0b�\0giWæbUk�W�Yda>^`bnhiW�y{q��)e"udW�a
� giW�aïq]WlYëypW�uvW�yfgiW�o{�vg6\Óopq1YæXtZ0bv�vatbvq]\0o{kõu[YdZ]o¡Y 4 y{W9o{a-^`bnhtW�y{q�|�oî\�opq1aibd\�q0W�atq0o 4 y{W�\0bëk�bvZ]Z0W�k�\Ó\_gtW
q0W�Y,ypW�udW�y"giW�o{�vg6\2hiopZ0W�k$\_y 5 ��mnb,Y.q0op^Êopy¡YdZsYdXiXtZ0b6Ydk�güYdq 4 W�c�bvZ]Wd|*oª�ÃWd��ziq0opai�)y{o{atWlYdZ1Z]W��vZ]W�q]q0o{bdaê\0b
\_Z0Ydaiq�c�W�Z9mtç*èséök�bvZ0Z]W�k�\0o{bvatq1\_b.\_giWãk�bvZ0Z]W�k$\_o{bdaiqÓo{a�\_gtWãbd\_giW�ZÓ^ÊbUhiW�y	XiZ0bd�vaibvq�\_o{kõudY[Z0o¡Y 4 y{W�q�|�opq
bdcÂ\0W�a£ziq0W�h c�bdZ`mtç*èséòYdq]q0o{^`o{y{Y[\_opbva äNWd�Ã�i���doDW�\`Ydy@� ��óvódôt|~�d�v�v���+x�YdZ�\_bva£W�\`Y[yª� �lóvóv�6å#�üßüW
íEZ]q]\�X¨W�Z]c�bvZ]^ÊW�h.\_giWõmtç*èsé Ydq]q0op^Êopy¡Y[\0o{bvaÊziq0opai�ã\_giW2q_Y[^ÊW2YdXtXiZ0b6Y[k�g�Ydq�opa,bdziZ�è1xDé Ydq]q0o{^`o{y{Y¢�
\_opbva��frsatc�bvZ�\_ziaiY[\_W�y 5 |6\0gio{q�YdXtXiZ0b6Y[k�gæhioph`atbd\ � bvZ � � W�y{y�o{a`Ydq]q0op^Êopy¡Y[\0o{ai�1mtç*èsé o{a6\_b2bvziZ�bUk�W�Yda
^`bnhiW�yª| � oî\_g>\0giW.XiZ0W�hio{k$\_opbva>q � opy{y{qõbdcs�so��atb6��mimn�3éûW�udW�a hiW��dZ_Ydhiopai�êY[\�Y[y{y~y{WlY[h>\_o{^`W�qëäNaib[\
q0gtb � aEå$�9�+giWãZ0W�Ydq0bvaêopq1aibd\ � W�y{y	ziathiW�Z]q]\_bUbUh�| 4 zt\Ó\0giW'q 5 q�\_W�^æY[\0o{k'W�Z0Z]bvZ0qÓbdc"\0giW`mtç*èsé÷Yd^��
Xiypop\_zthiWsq]o{^'zty¡Y[\0o{bva 465 \0giW�ypb � udW�Z�\_o{k�Ydy�Z]W�q]bvy{zt\0o{bvaÊ^ÊbUhiW�y;opqDXiZ]b 4 Y 4 y 5 bvaiWs^æY#"]bdZ!k�Ydziq0W[���+giW
^ÊYd�vaioî\_zihiWÓb[c	\_giW9q 5 q�\_W�^ÊY[\0o{k9W�Z0Z]bvZ0q�u[YdZ 5 q]XEY[\0o¡Ydypy 5 o{a)\_giW9\_Z0bdXio{k�Ydy�ìfY[k�opíikd|¨Ydaih�bdaiWõk�Ydaiaib[\
Z0W�^Êb�udWÊ\_gtWæq 5 q�\_W�^ÊY[\0o{k`W�Z0Z]bvZ0q 465 ztaiopc�bvZ]^Êy 5 q]klYdypo{ai�,\_giW`q0op^'ziy¡Y¢\_W�hùmtç*èséõ�JésaðYdyî\_W�Z]aEY[\0opuvW
YdXiXtZ0b6Ydk�g,o{q+atW�W�htW�h��

mno{atk�Wãy¡Y[Z0�vW#� q0k�Ydy{W9u[YdZ0o{Y[\_opbvaiq�opa�q0W�Y)ypW�udW�y"giW�o{�vg6\2YdZ]Wão{a�W�.�W�k�\9hiW�\0W�Z]^ÊopaiW�h 465 h 5 aEY[^ÊopklYdy
Ydaih2\_gtW�Z0^`bUh 5 aEYd^`o{klY[ydXiZ]bnk�W�q0q]W�qJbdct\0giW�ziXiX;W�Z*bnk�WlYda�|¢\0giW�Z]WDYdZ]W��vbnbUhÓZ0W�y¡Y[\0o{bvatq*Yd^Êbdai�smtç*èsé�|
\_gtWÊhiopq0Xiy{Ydk�W�^ÊW�a6\õb[cD\_gtW�Z0^`bUk�y{opaiW�Ydaihùmimn�3éñYdqõq]gib � a>o{aüÿfop�i�*�n�`é�ypq0bi|*\_giW�\_bdXï\0gio{k � aiW�q0q
Ydaibd^æYdypo{W�qsè9�lé÷bdc"\0giW'^`bnhtW�yJYdZ0W'^ÊYdopaiy 5 htbv^ÊopaEY[\0W�h 465 \_giWãypb � W�q�\]�ÎbvZ0hiW�Z 4 YdZ]bnk�y{opaio{k2^`bnhiW
Ydaih�cNYdo{Z]y 5æ� W�ypyJZ]W0/EW�k�\1\0giWõ\0giW�Z]^ÊbUk�ypo{aiWÓX;W�Z�\_ziZ 4 Y[\0o{bvaiq�Ydq�q0gib � a�o{a�ÿfo{�t���t���+giWãYdyî\_W�Z]aEY[\0opuvW
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YdXiXtZ0b6Ydk�g,o{q�\0b�hiW�Z]opuvW9XiZ]bÎ� 5 hiY[\�YãbdcJ\_giWõmimn�3é Ydaih�èõ�léác�Z]bv^ñ\0giW9�1x�e�ìàmtç*èséõ�
é�a`e~jÓÿ�YdaEYdy 5 q]o{qJo{qfíEZ]q]\�X;W�Z�c�bvZ0^`W�h'q]W�XEY[Z_Y[\0W�y 5 c�bvZJ\0giW+k�bda�\0Z0bvynW��nX;W�Z0op^ÊW�a6\!mtç*èsé�|vmimn�3é

Ydaihõèõ��é����+giW~^ÊbUhiW�y{W�hõmtç*è�é YdZ]W�b 4 \�Y[o{aiW�h 465 hio{Yd�vaibvq]o{ai��\0giW�^ÊbUhiW�y{W�h2q]WlYsq]ziZ]cNY[k�W~XiZ0W�q0q0ztZ0W
äN�JYdai�ë�d�v�t��å$�+�+giW'q�\�Y[\0o{q�\_o{k�Ydy�Z0W�y¡Y[\0o{bvatq�b[c~mtç*èsé \_bëè9�lé Ydaih�\0b.mimn�3é÷Y[Z0W�W!�U\_Z_Y[k�\_W�h � op\0g
Y�atbvaiy{opaiWlY[Z2���HYdXiXiZ]b6Ydk�gùztq0o{at��\_gtW`íEZ]q]\9\_giZ]W�Wæì!xDq9c�bvZ2WlYdk�güudY[Z0o¡Y 4 y{Wõâ \_giW�íEZ]q]\���ì~xDq
Ydk�k�bvzia6\0W�h�c�bdZ�Yã\0bd\�Y[y�bdcf���eÂñbdc3\_gtW2u[YdZ]o¡Ydatk�W1c�bvZ�Ydypy¨\0giZ0W�W9u[YdZ]o¡Y 4 ypW�q��

�+giW�aàc�Z0bd^ \0giW�y{W�Ydhio{at�ð�ð�1x�e�ìûmtç*è�é ì~xDq�|�\0giW�����q)�6YluvW-\_gtWê�>y{WlY[hio{ai�>ì!xDqëc�bdZ
\_gtWãmimn�3é�bdZ�\0giW'è9�lé�| � gio{k�g � giW�a-k�bv^ 4 opaiW�h � op\0g�\_gtW�q0XiY[\_o{Ydy3e!jÓÿ XEY[\0\0W�Z]aiq 5 o{W�y{hiW�h�\_gtW
XiZ]bÎ� 5 mimn�3éLYdaih è9�léûíEW�yphiq��Ù� aB\_W�Z0^`qÊb[cÓYd�vZ]W�W�^ÊW�a�\ � op\0g \0giW,b 4 q0W�Z]u[Y[\0o{bvaiq�|D\_gtW�XiZ]b%� 5
mimn�3éúopq�^'ztk�g 4 W$\0\0W�Zõ\0gEYdaù\0giW.mtmn�JéHc�Z0bv^ \0giWæk�bva6\_Z0bdy!W!�tX;W�Z]o{^`W�a6\)äNÿfo{�t�.�6Y6å$|­"]ziq]\0opc 5 o{at�
\_giY[\s\0giW9XiZ0b%� 5 mtmn�Jé klY[a 4 W9ziq]W�h�\0bæk�bdZ0Z0W�k�\s\_giW9^ÊbUhiW�yfmtmn�Jéõ�¨�+gtW�Z0W�YdZ0W9b 4 q]W�Z�udY¢\_o{bdaiq�\0b
k�bd^ÊXEY[Z0W�hio{Z]W�k$\_y 5�� op\_g�\_gtWsXiZ]b%� 5 è9�lé¼�6gib � W�udW�Z�|iÿfo{�i�d� 4 q]gib � q!\0gEY[\~\_giW�XiZ0b%� 5 èõ��é opaihiW�W�h
4 W�\0\0W�Z�q0op^'ziy¡Y¢\_W�q+b 4 q0W�Z]uvW�h�e��1mij q0o{�daEYdy{q�\0gEYda,\_giW9èõ��éþc�Z]bv^ú\0giWõk�bva6\_Z]bvy�W��nX;W�Z0op^ÊW�a6\l��ÿEbvZ
W��tYd^`XiypWd|*\_giW`k�bva6\0Z0bvy"W!�tX;W�Z]o{^`W�a6\õq0o{^�ziy¡Y[\0W�qÓ\_gtW`X;WlY � \_o{^`W�bdc1�lóvó��.e"y!��o��aib,YdZ]bvziaihïWlYdZ]y 5
��óvóe�n|t\_bUbãWlY[Z0y 5 k�bv^`XEYdZ]W�h � op\0g,b[\_giW�Z�b 4 q0W�Z]uvW�h�u[YdZ]o¡Y 4 ypW�q9ä�Wd�Ã�i�~mimn�3éÓå#�

ßàop\0g \_giopq)YdXiXiZ]b6Ydk�g�|�\_giWêYdq]q0op^Êopy¡Y[\0o{bva bdc�mtç*èsé opqæ\_Z0Ydaiq]c�W�Z0W�h \0b>\_giWïYdq]q0o{^`o{y{Y[\_opbva£bdc
XiZ]bÎ� 5 mimn�3éáYdathëXiZ0b%� 5 èõ�léõ�n�+gtW1Z0W�Ydq0bvaÊ\_gEY[\~\_gtW�XiZ]bÎ� 5 mimn�3é hEY¢\�Yõopq!ztq0W�h.opaiq]\0WlYdhÊbdc�\_gtW
b 4 q]W�Z�uvW�hùmimn�3éöo{a�\0gio{q1YdXiXiZ]b6Ydk�gêo{q�\0gEY[\ � W � Y[a�\Ó\0b.bvaiy 5 ziq]WÊmtç*èsé÷opatc�bvZ0^ÊY[\0o{bva�|¨Ydaih-\0b
o{a6udW�q]\0o{�6Y¢\_W2\_giW9o{^`XEYdk$\�bdc"Ydq]q0op^Êopy¡Y[\0o{ai�'mtç*èsé bva-e��1mtj�q0o{^�ziy¡Y[\0o{bvatq+Ydaih�XiZ0W�hio{k$\_o{bdaiq��!�+giW
b 4 q]W�Z�udY¢\_o{bdaEYdy�W�Z0Z0bdZ+k�b�u[YdZ0o{Ydaik�WÓc�bvZ+XtZ0b%� 5 mimn�3é Y[aih�è9�lé � Ydqsq]W�\�\_b�äN�t�h� Í x+å � Ydaihüä��l^æå � �

���



ÊdDÛÚ ÓÜ����R_`ÝR_^U�A�­RUXr�a�$\]\LQ­X ��V�ILK��
�+giWãY[q0q0op^Êopy¡Y[\0o{bva)opq�X;W�Z]c�bdZ0^`W�h-bvaty 5 c�bvZs\0giW'bUk�W�Yda�^ÊbUhiW�yª��é�q�\0giW�mtç*èsé�hEY[\�YÊq]\�Y[Z]\_qsc�Z0bv^
��óvôd�2bdaiy 5 Ydaih�\_giWsè1xDéàhEY[\_Y9giYdq�Z0W�y{Y[\_oîuvW�y 5 X;bUbvZ"ø�zEYdy{oî\ 5 XiZ]o{bvZ	\0bÊ�lóvôv�t|�YdypytW!�tX;W�Z]o{^`W�a6\_q!YdZ]W
q0W$\s\0bÊq�\�YdZ�\�c�Z0bv^ ��ódôv�t��é�q�o{a)\_giW9k�bda�\0Z0bvy�W!�nX¨W�Z0o{^`W�a6\�|�\0giW9bnk�WlYda,^ÊbUhiW�y�o{q+c�bvZ0k�W�h � op\_g)\_gtW
b 4 q]W�Z�uvW�hëÿ"mtr � o{aih`q]\0Z0W�q0q�| 4 zt\~^`bva6\_giy 5 bUk�WlY[aio{k+hEY¢\�Y9YdZ0W�Ydq]q0o{^`o{y{Y[\_W�h'hiziZ]o{ai�õ�vYda�zEY[Z 5 ��óvôd�
\_b`é�XtZ0o{y"�lóvóvôt�~ì"Z0W�hio{k$\_o{bdaiq�YdZ0W2\_giW�a�^ÊYdhiW 465 Z0ziataio{ai��\_gtW9k�bvziXiypW�h�^ÊbUhiW�y¨c�bvZ � YdZ0h�o{a.\_op^ÊW
c�Z0bd^ \0giW'W�q�\�Y 4 y{o{q]giW�h�bUk�W�Yda�o{atop\_o{Ydy*k�bvathiop\0o{bvaiq�c�bvZ��Î�Ê^Êbda�\0giq��2�+giW�Y[q0q0op^Êopy¡Y[\0o{bva)hibd^æYdopa�opq
k�bdatíEaiW�h�\_bã\0giW2W�ø�zEY[\0bvZ0o{Ydy�ìfY[k�opíikd|��#��Í_më���#�jÍ_�õ|tc�bdZ�Ydy{y�W!�nX¨W�Z0o{^`W�a6\0q��
Þ ß Þ 7 Ý � Ý � Ý¼> 9 Ú 7 Ú
ÿfopZ0q]\�| � W � opy{y1W!�iY[^ÊopaiW�\_giWêo{^`XEYdk$\)bdc'hiY[\�Y Ydq0q]o{^`o{y{Y[\_opbva bva e��1mij q]o{^'ziy{Y[\_opbva \0giZ0bvzt�vg
k�bd^ÊXEY[Z0o{at�9\0giW1bUk�WlY[a.YdaEYdy 5 q0W�q!c�Z0bv^ \_gtW1Ydq]q0o{^`o{y{Y[\_opbvaãbdc*hio1.�W�Z0W�a�\DhEY[\_Y�q0W$\_q����+giZ]W�W1Xtg 5 q]o{klY[y
u[YdZ0o{Y 4 ypW�q�|!mimU�Jéõ|Dmnç3è�é YdaihBè1xDé�|~YdZ]W.W��tYd^`o{aiW�hBopað\_giW)bUk�WlY[a YdaiYdy 5 q0W�q�� é�q�\_giW)bUk�W�Yda
YdaEY[y 5 q0W�q2YdZ0W�Ydypq0bë\0giWão{aioî\_o{Ydy�íEW�yphiqÓbdc�\_giW�XiZ]W�hiopk�\0o{bvaiqs\_b 4 Wãhio{q]k�ziq]q0W�hüo{a-\0giWãaiW��U\9q0W�k�\0o{bva�|
\_gtW2c�bdy{y{b � opai�ãYdaEY[y 5 q0W�q � opy{y�Ydk�\0zEYdy{y 5 W!�tXty{bvZ]W1\_giWÓc�WlY¢\_ziZ]W�q�bdcJ\0giW2o{aioî\_o{Ydy;íiW�y{htq��

�+giW�k�bvZ]Z0W�y¡Y[\0o{bvaiq	Ydaih`����mte�äNZ]bnb[\"^ÊW�Ydaãq0ø�zEY[Z0W�W�Z0Z]bvZ�å 4 W$\ � W�W�aæ\0giW+b 4 q]W�Z]udW�hëmimn�3é Y[aih
\_gtWæ^`bnhiW�y{W�h>mimU�Jéúc�Z]bv^�\_gtWæk�bda�\0Z0bvy~W��nX;W�Z]o{^`W�a6\'Y[aihù\_gtWæbUk�WlY[aio{kÊYdaEYdy 5 q0W�q�YdZ0WÊq0gib � aðopa
ÿfop�i���n�	é k�bv^`^ÊbdaÊk�gEY[Z_Ydk$\_W�Z]o{q�\_o{k�qDopaëYdypyEW��nX¨W�Z0op^ÊW�a�\0q�W��nk�W�Xt\�mtmn�àYdq0q]o{^`o{y{Y[\_opbvaão{q�\_gEY¢\D�vbUbUh
q0op^'ziy{Y[\_W�h`q � o{y{ypq	bvaiy 5 YdXtX¨W�YdZ�o{aã\_giW�WlY[q]\_W�Z0an�Îk�W�a�\0Z_Ydy�W�øUziY[\_bvZ]o¡YdyiìfYdk�opíEk[�	�+gio{q�opq~XtZ0b 4 Y 4 y 5�4 W#�
klY[ziq0W�\0giW'Y[q0q0op^Êopy¡Y[\0o{bva.k�Ydaiaib[\1W0.¨W�k$\_oîuvW�y 5 k�bvZ0Z]W�k$\�\_gtW'XEYdZ0Yd^ÊW$\_W�Z0o � Y[\_opbva)bdc�giW�Y[\P/Ez�� � gto{k�g
^ÊYdo{aiy 5 hiW�\0W�Z0^`o{atW�qÓ\_giWÊmimU� u[YdZ0o{Y[\_opbvaiq1opa-\_giW � W�q�\_W�Z]aðìfY[k�opíikd�ã�+giW`X¨bUbvZ1q]o{^'zty¡Y[\0W�h�q � opy{y{q
bdc"mimn�3é opa)\0giW � W�q]\_W�Z0a�ìJYdk�oîíEkõYdZ0W2k�bd^Ê^`bva)hiW�c�W�k�\0q�o{a,Ydyp^Êbdq]\�Ydypy�bnk�WlYda�^ÊbUhiW�y{q+o{atk�y{zthio{ai�

�l�



j*)õx+�,q'äNw�YdZ0atW�\0\�W$\�Y[yª�+��óvód����xDgiW�a-Y[\sYdy@�+��óvó��vå#��é�q�o{a�ÿfo{�t�­�n|i\0giW2bnk�WlYdaiopk9YdaEYdy 5 q]W�q � op\0g
\_gtW1Ydq]q0o{^`o{y{Y[\_opbvaãbdc3mtmn�àYdaih)mnç3è�éáYdZ]W�q]o{�vaioîíEklY[a�\0y 5ã4 W�\]\_W�Z!\_giYdaæ\_gtW�k�bda�\0Z0bvy;W��nX;W�Z]o{^`W�a6\�opa
q0op^'ziy{Y[\_opai��\_gtW9\0Z0bvXiopklYdy�ìfYdk�opíEkõmimn�3é����+giW9^`bvq]\�XiZ]bvaibvziatk�W�h�o{^`XiZ0b�udW�^`W�a6\�o{a.\_giW2\_Z]bvXiopklYdy
ìfY[k�opíik,mimn�3éûq0o{^�ziy¡Y[\0o{bvaüo{q�c�Z]bv^ mimn�ýY[q0q0op^Êopy¡Y[\0o{bva�| � oî\_gðgiop�vgðk�bvZ]Z0W�y¡Y[\0o{bvaàä�b�uvW�Z��n�ºô6å 4 W#�
\ � W�W�a�b 4 q0W�Z]u[Y[\_opbvaiq�Ydaih�q]o{^'zty¡Y[\0o{bvaiq�c�bdZ�Ydyp^Êbdq]\�\_giW � gibvypW�Y[q0q0op^Êopy¡Y[\0o{bva.htbv^æY[o{a���mUo{aik�Wõ\_gtW
^`bnhiW�y�q0o{^�ziy¡Y[\0o{bvatq�YdZ0W�k�bv^`XEYdZ]W�h`\_bõ\0giW�q0Yd^`WshEY¢\�Yõ\0gEY[\ � W�Z0W�hto{Z0W�k�\0y 5 Ydq]q0o{^`o{y{Y[\_W�h�|6op\~opq!aib[\
q0ztZ0XiZ]o{q0opai�1\_giY[\"q0ztk�gëY1giop�vgãk�bvZ]Z0W�y¡Y[\0o{bva � Ydq�Ydk�gto{W�udW�h��"�+gtWsY[aEYdy 5 q]W�q � op\0g`è1xDéàYdq]q0o{^`o{y{Y[\_opbva
4 Z]bvzi�vg6\�y{oî\0\0y{W�o{^`XiZ0b�uvW�^ÊW�a6\+\_b'\_gtW9mimn�3é q]o{^'zty¡Y[\0o{bva�|�W$uvW�a,q0ypo{�vg6\0y 5�� bdZ0q0W2opaë\_giW2W�ø�zEY¢\_bvZ]o¡Ydy
WlY[q]\_W�Z0a 4 bvztaihEYdZ 5 �

ÿfo{�t���`q]gib � qs\_gtW�k�bdZ0Z0W�y¡Y[\0o{bvatq�Ydaih-�s�-mte 4 W�\ � W�W�a-\_giWõ�1x�e�ì mtç*èsé Ydaih,\_giW9^`bnhiW�y{W�h
mtç*èséñc�Z0bv^�\0giWëk�bda�\0Z0bvy!W��nX;W�Z0op^ÊW�a6\ãYdaihü\_giWëbUk�W�YdaiopkæYdaiYdy 5 q0W�q��êmnç3è�éýq0op^'ziy{Y[\_opbvaiq2o{aùYdy{y
W��nX;W�Z]o{^`W�a6\_qëq]gEYdZ]W-Yùq]o{^`o{y¡Y[Z�c�WlY[\0ziZ0W[|�oª�ÃWd� �vbnbUh k�bvZ]Z0W�y{Y[\_opbva b[cÓb�uvW�Zë�t�º�ïk�b�uvW�Zë\_giW � gibvypW
W�ø�zEY¢\_bvZ]o¡Ydy 4 W�yp\�opa.k�bva6\0Z_Ydq�\ � op\_gë\0giWÓ�vbUbnhæk�bvZ]Z0W�y{Y[\_opbvaæc�bvztaih)bvaiy 5 o{aÊ\_giWÓW�øUziY[\_bvZ]o¡Ydy¨WlYdq�\_W�Z0a
ìfY[k�opíik)c�bdZ�mimn�3éòq0o{^�ziy¡Y[\0o{bvatq��2� a£\0W�Z]^Êqãbdcsk�bdZ0Z0W�y¡Y[\0o{bva�|	\_giW.op^ÊXiZ]b�uvW�^`W�a6\0q`opa>\_giW�mtç*è�é
q0op^'ziy{Y[\_opbvaïYdZ0Wë^ÊYdopaiy 5 opaü\0giWëk�W�a6\_Z_Y[yDW�ø�zEY¢\_bvZ]o¡Ydy~ìfY[k�opíik � op\0g£mtç*èséúYdq0q]o{^`o{y¡Y¢\_o{bda�|*Ydaihðopa
\_gtW�WlYdq�\_W�Z0aãW�ø�zEY¢\_bvZ]o¡YdynìfYdk�opíEk � op\_gãmimn� Ydaih�è�xDé�Ydq0q]o{^`o{y{Y[\_opbva����+giW�Ydq0q]o{^`o{y¡Y¢\_o{bda9b[c¨mtç*èsé�|
gib � W�uvW�Z�|	�dW�aiW�Z_Y[\0W�q'Y 4 op�v�vW�Z2�s�-mteáopaï\0giW`WlYdq�\_W�Z]aùW�øUziY[\_bvZ]o¡Ydy�ìJYdk�oîíEk�k�bv^`XEYdZ]W�h � op\_gê\_gtW
k�bda�\0Z0bvyDW��nX¨W�Z0op^ÊW�a�\��ð�+gio{qãopqãXiZ0b 4 Y 4 y 5 Ydq]q0bUk�o{Y[\_W�h � oî\_gð\_gtW,ztq0W)bdc�XiZ0b%� 5 hEY[\_Yt|�q0opaik�W.\_gtW
q]\_Y[\_opq]\0o{klY[y�^`bnhiW�y{q�c�bvZ+XtZ0bUhizik�opai�ã\_giW2XiZ]b%� 5 hiY[\�Yã�vW�aiW�Z0Ydy{y 5 Z]W�hizik�W9\0giW2XiZ0W�hio{k$\_W�h,u[YdZ]o¡Ydaik�Wd�

�+giW'k�bv^ÊXiYdZ0opq0bvaiq 4 W�\ � W�W�aêb 4 q0W�Z�u[Y[\_opbvaiqsYdaih�YdaiYdy 5 q0W�q�opa�\_W�Z0^`q�bdc"è1xDé�q]o{^'zty¡Y[\0o{bva,YdZ]W
q0gtb � aùo{aüÿfo{�i�Y�n�ë�+giW 4 W�q]\õk�bvZ]Z0W�y{Y[\_opbvaêk�bUW0'`k�opW�a6\_q�YdXiX;WlYdZ2opaï\0giWæY[aEYdy 5 q]o{q � op\_güè1xDéñYdq��
q0op^Êopy¡Y[\0o{bva-YdqõW!�nX¨W�k�\_W�h��,é�q � WægiY�udWëYdq]q0op^Êopy¡Y[\0W�hïè1xDéño{a6\_b)\_giW`bUk�WlY[a>^ÊbUhiW�y	\_giZ]bvzi�vgùYda
o{athio{Z]W�k�\`Y[XiXiZ0bvYdk�g�|D\0giW)�vbnbUh£o{^`XiZ0b�udW�^`W�a6\`bdcÓè�xDéLq]o{^'ziy{Y[\_opbvaùc�Z]bv^ \_gto{q�bnk�WlYda YdaEYdy 5 q0o{q

�#�



Ydypq0b`XiZ0b�uUo{hiW�q1q0bd^ÊWE"]ziq]\0opíEk�Y[\_opbva)c�bvZ�\0gio{qsYdXiXtZ0b6Ydk�g����+gtW'YdaEY[y 5 q0W�qsc�Z0bd^ý\_giW�Ydq0q]o{^`o{y¡Y¢\_o{bdaëbdc
mtç*èséBbvZ"mtmn�£Ydy{q]b��vW�aiW�Z0Y[\_WDo{^`XiZ0b�uvW�^ÊW�a6\Jc�bvZ3\_giWDè1xDéBq0o{^�ziy¡Y[\0o{bva2opaõ\_gtW�W�ø�zEY[\0bvZ0o{Ydy�WlYdq�\_W�Z0a
ìfY[k�opíikd�

ÿfo{�t�Eô`q]gib � qs\0giW2W�uvbdy{zt\0o{bva)bdcJ\_giW2b 4 q]W�Z�uvW�hêY[aih�^`bUhiW�ypW�h�mimn�3é opa.\_giWõ�so��atb6�'Z0W��vo{bva)opa
\_gtW�WlY[q]\_W�Z0a.W�øUziY[\_bvZ]o¡Ydy;ìJYdk�oîíEkd�	ßàgiopy{WsYdy{y�W!�tX;W�Z]o{^`W�a6\_q!klYdXn\_ziZ]W�hë\_gtW�^ÊY#"]bvZ~b 4 q0W�Z]udW�h)e��1mij
q0op�vaEYdypq�|+\_gtWêè1xDé Ydq]q0o{^`o{y{Y[\_opbva gEYdqæ\0giW 4 W$\0\0W�Z.klY[XEY 4 opy{op\ 5 c�bvZæ�vW�aiW�Z_Y[\0o{ai�>\0giWêYdaibd^æYdypbvziq
W��U\0Z0W�^`W�q.\0gEYda mtç*èsé Ydq]q0op^Êopy¡Y[\0o{bvaBYdaihà\_giW�k�bva6\_Z]bvy1W��nX;W�Z]o{^`W�a6\l|�Ydyp\0gibvzi�vg�oî\.q0bd^ÊW$\_o{^`W�q
W��tYd�d�vW�Z0Y[\_W�qJ\_gtWDW��U\0Z0W�^ÊY�q]o{^'ziy{Y[\_opbvaiq����+giW�k�bd^Ê^`bva9hiW�íEk�o{W�aik�opW�qJc�bdZfYdypy6W��nX;W�Z0op^ÊW�a6\_q+ä�W��nk�W�Xt\
\_giY[\ � op\0g'mimU�>Ydq]q0o{^`o{y{Y[\_opbva�åEYdZ]W�\0giW�hiW�y{Y 5 o{a2q0op^'ziy{Y[\_opai�!\0giW�bnk�k�ziZ]Z0W�atk�W~bdct\0giW���óvô6�¼� ôv� � YdZ0^
W�udW�a6\l|�Y[aihõ\0giW!Z]W�y{Y[\_oîuvW�y 51� WlY � q0op^'ziy¡Y¢\_W�h9Yd^`Xiypop\_zthiW"c�bvZ�\_giWs��óvó��+W�udW�a6\l�"è�b � W$uvW�Z�|v\_giW!XigEYdq]W
hiW�y¡Y 5 o{aù�lóvô6� � Ydq�^'zik�g�Ydypy{W$uno{Y[\_W�h � oî\_g�è1xDé÷Y[q0q0op^Êopy¡Y[\0o{bva��r� a�Ydhthiop\0o{bva�|i\0giW�^�zik�g-k�bdy{hiW�Z
q0op^'ziy{Y[\_opbvaë\_gEY[a�b 4 q0W�Z�u[Y[\_opbva�opa,\0giW2k�bva6\0Z0bvy*W��nX;W�Z]o{^`W�a6\sc�bdZ9�lóvó��¼�_��óvó�� � W�Z]W�Ydypq0bÊYdy{ypW�uUo¡Y¢\_W�h
o{a�\_gtW1YdaEY[y 5 q0W�q � op\0gÊ\0giW�Y[q0q0op^Êopy¡Y[\0o{bvaãb[c�è1xDé Ydaih�|�\_bõy{W�q0q0W�ZDW!�n\0W�a6\_q�|�mtç*èséõ�n�+gtW�W�udbvy{zn\_o{bda
bdc�\_gtW.b 4 q0W�Z]udW�h Y[aih£^ÊbUhiW�ypW�hð��o��aib6�-mtç*èséòYdaih ��o��aib6�-è�xDéPäNaib[\ãq0gib � a�åãYdypq0b�^ÊYdaioîc�W�q]\
q0op^Êopy¡YdZ�c�WlY¢\_ziZ]W�qsYdq�\_giW9��o��aib6��mimU�Jéõ�

à á�â ã�ß =�Ü 7 	�
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�sW!�U\ � W�W��tYd^`o{atW�\0giW�XtZ0W�hto{k�\0o{bvatq 465 \_gtW��sè1x+�ü�Ué \0bd\�Y[y;b[c��d�9XiZ0W�hio{k$\_o{bdaÊk�Ydq0W�q�|topaiop\0o¡Ydypo � W�h
c�Z0bd^ýé�XiZ]o{y"��ódôv�'\_b`é�XiZ]o{y"��óvódôt| � W�Z0WõZ0zia,q]\_YdZ]\0o{ai�ÊY[\+\0giZ0W�Wõ^`bva6\_giq�o{a6\0W�Z]u[Ydypq9ä����vYda�zEYdZ 5 |*�
é�XtZ0o{y@|��õ�dziy 5 |��õj1k�\_b 4 W�Z�å$|�Y[aih)k�bva6\_opa�ziW�h,c�bvZÓ�#�'^Êbda�\0giq��

ÿfo{�t�tóvY'q]gib � q+\_giW2�sè1x+��XiZ0W�hio{k$\_oîuvWÓq � opy{y{q!o{aioî\_o{Ydy{o � W�h�c�Z0bd^H\0giWÓk�bva6\0Z0bvy¨W��nX¨W�Z0op^ÊW�a�\�Y[aih
\_gtW�bUk�WlY[a�YdaEYdy 5 q0W�q � op\0g�\_gtW'Ydq]q0o{^`o{y{Y[\_opbvaëbdc	q0W�udW�Z0Ydy	hEY[\_YÊq]W�\_q�| � giW�Z0W�\0giW�XtZ0W�hto{k�\0W�h���o��aib6�
mimn�3é o{q�k�bv^`XEYdZ]W�h � op\0g`\0giWsb 4 q0W�Z]uvW�hëu[Ydy{ziW�q��	ésy{yiXtZ0W�hto{k�\0o{bvatq 4 WlY¢\DX;W�Z]q0o{q�\_W�aik�W�äNaib[\Dq]gib � a�å

���



Y[\�ypWlYdh.\_op^ÊW�q��vZ]WlY[\0W�Z�\_giYda-�����'^`bva6\_giq��r)ÓW�atW�Z_Y[y{y 5 |iYdypy�q]z�.�W�Z0W�h-Yda)o{atop\_o{Ydy;q0gibUk � o{a.\0giW1íEZ0q�\
�¼� �`^`bva6\_giq�|¨ypWlYdhto{ai��\_bÊy{b � W�Zsq � o{y{ypq+\_gEYda�X¨W�Z0q0opq]\0W�aik�Wd���+giW�k�bvZ0Z]W�y¡Y¢\_o{bda,q � o{y{ypq�bdc	\_gtW�k�bda�\0Z0bvy
W��nX;W�Z]o{^`W�a6\ÓhiW�k�y{opaiW � oî\_g-ypWlYdh�\_o{^`Wd|;Z0W�Ydk�giopai�.Yë^`o{aiop^'zi^ûY[\1óæ^`bva6\_giq�| 4 W 5 bvath � gio{k�g�\_gtW
q � opy{y{qfZ0W 4 bvziathÊY[aih�q]\�Y 4 o{ypo � W!\_o{ypytYÓypWlYdh'\0o{^`W�bdc3�#�1^Êbda�\0giq��J�+giW 4 W�q]\~b�uvW�Z_YdypyiXiZ0W�hio{k$\_oîuvW+q � opy{y{q
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XiZ]b¼uUophiW�h.\ � bæYdXtXiy{opklY 4 ypW�aibdaiy{opaiWlYdZD^ÊW$\_gibUhiqDc�bvZ�Y[q0q0op^Êopy¡Y[\0o{ai�õè1xDé Ydath�mnç3è�é Z0W�q0X;W�k�\0opudW�y 5
o{a6\0b`opa6\_W�Z]^ÊW�hio¡Y¢\_W1k�bv^ÊXty{W��noî\ 5 W�ø�zEY¢\_bvZ]o¡Ydy�k�bvziXiypW�h,^ÊbUhiW�y{q��
è Øé=�= 7L� 	�
�ê«ë ß Þ 7 Ý � ìa9í� Ým? 
�Þ�Ý¼> Ä �
	 7 >
ç�o � W�\_giW'\ � b[�Îy¡Y 5 W�ZÓ^ÊbUhiW�yJbdc!w�Ydyp^æYdq]W�hEYÊW�\2Ydy�ä���ódód��å$|¨\_giopqÓ�¢� y{Y 5 W�Zs^ÊbUhiW�yfo{atk�y{zthiW�q1W!�nXiy{opk�op\
aibvaty{o{atWlYdZ*\_giW�Z0^`bnh 5 aiYd^Êopk�q3c�bvZ	Ydypyny{Y 5 W�Z]q�|6Y[k�k�bdzia6\_o{at�1c�bvZfgibdZ0o � bva6\�YdynYdhtudW�k$\_o{bda�|vuvW�Z]\_opklYdyngiWlY¢\
\_Z0Ydaiq]X¨bvZ�\l|[hio(.¨ziq0opbva'Y[aih�|vopaõ\_gtWDíEZ0q�\"y¡Y 5 W�Z�|[q0ziZ�cNYdk�WDgiWlY[\A/Ez��¨�	wDW�q0ophiW�qf\0giW�Xig 5 q0opklYdynXiZ0bUk�W�q0q]W�q
k�bdaiq0ophiW�Z]W�hùopa�\_giWã\ � b[� y{Y 5 W�Z2^`bnhiW�yª|�\0giW`�¢� y{Y 5 W�Z2^`bnhiW�y	o{atk�y{zthiW�q9YëuUo{q0k�bvq0oî\ 5ê4 W$\ � W�W�aù\0giW�q]W
y¡Y 5 W�Z0qÊ\_bðYdk�k�bvzta�\æc�bvZ � opaih hiZ]opudW�aàe � ^æYda W0.¨W�k�\0q�|�q0op^ÊXiypW)k�bvaiatW�k�\0opudW�^Êof�topai� 4 W$\ � W�W�a �
Ydh�"0Y[k�W�a6\�y¡Y 5 W�Z0q�hiztW9\0b`ztX � W�ypy{opai��Ydaih,gibvZ]o � bda�\_Ydy�YdhnuvW�k$\_opbva��

�v�



�+giW9^ÊbUhiW�y�W�ø�zEY[\0o{bvaiq�YdZ]W2Ydq+c�bvy{ypb � q��
î�ïï�ð �©ñSq ïï�ò �¨ó#q ïï­ô �Àõ�ö�÷Aø t q¡:bùSsúw t qû Á�ü*ý q��Àþ�ù�� ÿû Á � � ü � ä t q¡:bùpåY���íù � äN�6å

î�ïï�ð �©ñSq ïï�ò �¨ó#q ïï­ô ø uxq�s����Y�Ànmq��	� ü � u�q � ä��då
� giW�Z]Wõy{Y 5 W�Z�q]z 4 q0k�Z0opXt\��Asþ� � g1g(g � £ï�~�+gtW9q 5 ^ 4 bdy{qdñ-Y[aih�óæYdZ0W1\0giW � bvaiYdy*Ydaih)^`W�Z0ophio{bdaEYdy

k�bd^ÊX;bvaiW�a�\0q�bdcsudW�ypbnk�op\ 5 Z]W�q]X¨W�k�\_oîuvW�y 5 | ý o{q'\_gtW,XtZ0W�q]q0ziZ]Wd| t o{q'\_gtW.y¡Y 5 W�Z�\0gio{k � aiW�q0q�|d¾�õ ÿ opq
\_gtW � opaihàq]\0Z0W�q]q�|]u�opqë\_W�^ÊX;W�Z0Y[\_ziZ]Wd|Lõ opq.\_giWüxDbvZ]o{bvypo{qæXiYdZ_Yd^`W�\0W�Z.�voîuvW�a 465 õ�s 
 ô | û Á
o{q9Y.k�bdaiq]\_Yda6\�hiW�aiq0oî\ 5 |fYdaih � |���Ydaih
�ùYdZ0W`k�bUW0'`k�o{W�a6\0qõbdc!^`bv^ÊW�a6\_zi^,|�\_giopk � atW�q0q�YdaihïgiWlY¢\
hio1.�ziq]opuUop\ 5 �J�+gtW�\_W�Z]^Êq��mq � þ�ù � nmq�YdZ0W!^æY[q0q�|d^Êbv^`W�a6\0zi^ YdaihãgiW�Y[\"W��nk�gEY[ai�vW�q 4 W�\ � W�W�a`y{Y 5 W�Z]q
YdaihïYdZ]Wãhio{q]k�ziq]q0W�h 4 W�y{b � �õ�+giWã\_W�Z]^�����o{qs\_giW�q0ztZ]cNYdk�WãgiWlY[\]/iz��êhiW$\_W�Z]^ÊopaiW�hïYdq1c�bdZ�\_giWÊ�¼�
y¡Y 5 W�Zë^`bnhtW�y�Ydaih	�íù+o{qæYüuvW�Z]\0o{klY[ysuUo{q]k�bvq]op\ 5 ziq0W�h�opc1\0giW�e � ^æYda�y{Y 5 W�ZÊo{qÊZ0W�q]bvypudW�h����íù+opq
XEYdZ0Yd^`W�\_W�Z0o � W�h,Ydq

�íù­s���q�äN:bù �­¬ w£:bùpåY����q�� G ä@:kù�� ¬ w£:kù{å � � giW�Z]W ��q�� G�� ��q
�+giW9XiZ0W�q0q]ziZ0W9�vZ_Y[hio{W�a�\0q�YdZ0W

�û Á�ü]ý q�s���� ü
��
q � G�� } G t � ä,uxqSwJu! "� G åY�

 �� }�q t � ävu � w¦u! "� G å$#%�w
��� �� t q� � q � G�� } G t � #% ü uxq�ä@�vå
� giW�Z]W&�ïYdaih'� YdZ0W`\_giWÊ�vZ_YluUop\_Y[\_opbvaEYdy"k�bvaiq�\�Yda6\�Ydathù\_giW`\_giW�Z0^ÊYdy~W��nXEYdaiq]o{bvaùk�bUW0'`k�opW�a6\

Z0W�q0X;W�k$\_opudW�y 5 ���+giW9XiZ0W�q0q0ztZ0WõY[\�q0WlY�q0ztZ]cNYdk�W9opq

ý ��súw(� û  "� G �� n Á w  �� } G t � #%�w)�  �� } G û � t � � ä��då
Ydaih+n Á opq�\0giW�\_bd\_YdyEhiW�Xn\_gëbdc¨\_giW�^`bnhiW�y*ä@Y9k�bvatq]\�Y[a�\�å$|nYdaih û � o{q"\_giW�hiW�aiq0oî\ 5 bdc�\0giW+*v\0gæy¡Y 5 W�Z��

�+giW�ziX � W�y{ypo{ai�t|-,/.lq |�Ydath�hib � a � W�ypy{opai�i|(,/0�qÎ|�uvW�y{bUk�op\0o{W�q 4 W�\ � W�W�a y{Y 5 W�Z]qª�ãYdaih �$� �êYdZ]W
XEYdZ0Yd^`W�\_W�Z0opq0W�h,Ydq+c�bvypy{b � q��

,/.Ûq�s�älnmqSw t q�å �21 ð .lq nmq � opc t q � nmq W�ypq0W ,/.lq�s � � ä@ôvå

�d�



,/0�q�súw�älnmqxw t q�å �21 ð 0�qvnmq � opc t q"3�nmq W�ypq0W ,/0�qcs � �
� giW�Z0WØnmq	opqs\_gtW'aibv^`o{aEY[y�y¡Y 5 W�Z1hiW�Xn\_g-\_b � YdZ0htq � gio{k�g�W�a6\_Z_Y[o{ai^`W�a6\1bdZ�hiW$\_Z_Y[o{ai^`W�a6\�\0W�aih-\0b
c�bvZ]k�W�y¡Y 5 W�Z[�]|nY[aih ð .Ûq�Ydath ð 0�q�Y[Z0W+\_giW�W�a6\0Z_Ydopai^ÊW�a6\�YdathÊhiW$\_Z0Ydo{ai^`W�a6\~\_op^ÊW+q]klYdypW�q~Z0W�q]X¨W�k�\0opuvW�y 5 �
�+giW2\_bd\_Ydy�udW�Z]\0o{k�Ydy�uvW�y{bUk�oî\ 5 ^æY 5 \_giW�Z0W�c�bdZ0W 4 W2W!�tXtZ0W�q]q0W�h�Ydq

,54q s �
� ä6,/.Ûq��879,5.lq/7�åc� �

� ä6,/0�qxw�79,/0�q57 å�g
�+giW2\_giopk � atW�q0qsbdcf\0giW*�@\0g�y{Y 5 W�Z�klYda 4 W9k�giYdai�vW�h 465 ^æY[q0q�W��nk�gEYdat�vW�q�Y[\ 4 bd\0g�oî\_q�\0bvX�Y[aih

4 bd\0\0bv^öq0ziZ�cNYdk�W�q�| � oî\_gëy{Y 5 W�Z[�xwù�ÓY 4 b¼udWÓYdaihª���£� 4 W�y{b � �"�+giWs\_bd\_Ydy¨^ÊYdq]qDW��nk�gEY[ai�vW�h)opa�ä@�vå
o{q+�dopuvW�a 465

�mq�s�, 4q w�, 4q � G g
�sb[\_W�\_gEY[\ � oî\_giopaÊW�Ydk�gëy¡Y 5 W�Z"\_giW�XEYdZ0Yd^`W�\_W�Z0q~bvaiy 5 k�bva6\0Z0bvy�W�a6\0Z_Ydopai^ÊW�a6\DbvZ�hiW$\_Z0Ydo{ai^`W�a6\ � op\0g
\_gtW�y¡Y 5 W�Z 4 W�y{b � �+é�a 5 W�a6\_Z0Ydo{at^ÊW�a�\sbvZ�hiW�\0Z_Ydopai^`W�a6\ � oî\_g)\_giWõy¡Y 5 W�Z�Y 4 b�uvWõo{q�hiW�\0W�Z]^ÊopaiW�h 4�5
\_gtW2\0gio{k � aiW�q0q�bdc3\_giW2y¡Y 5 W�Z�Y 4 b¼udWd�

�+giW9^Êbv^`W�a6\0zi^úW!�tk�giYdai�vW�qsc�bvZ+y{Y 5 W�Z;��YdZ]W
þ�ùSs�,:4 q :bù;� ¬ w�,54q � G :kù c�bvZ ,54q 3à� � ,:4q � G 3à� � ä@óvå

þ�ùSs�, 4q :bù;� ¬ w�, 4q � G :kù �­¬ c�bvZ , 4q 3 � � , 4q � G � � �
þ�ùSs�,:4 q :bù�w�,54q � G :kù �­¬ c�bvZ ,54q � � � ,:4q � G � � �
þ�ùSs�,:4 q :bù�w�,54q � G :kù c�bvZ ,54q � � � ,:4q � G 3 ��g

�+giW9giWlY¢\+\_Z_Y[aiq0X;bvZ]\�\0W�Z0^úZ0W�y{Y[\_W�h.\_b�ziX � W�y{ypo{ai�`Ydaih)hib � a � W�y{ypo{ai��opq

nmq�sMw<,54q>= q�ävu�qxwyuxq�� G å 1 t qSw�,:4 q � G = q � G ä,uxq � G wJu�qÂå 1 t q c�bvZ ,54q 3à� � ,:4q � G � � � ä����6å

�[�



nmq�s � c�bvZ , 4q � � � , 4q � G 3à� �
� giW�Z]W = q�o{q�Y�XEY[Z_Yd^`W�\0W�Zãk�bda�\0Z0bvypy{opai��\0giW)W0.¨W�k�\0opudW)udW�Z�\_o{k�Ydy�\_W�^ÊX;W�Z0Y[\_ztZ0W.�vZ0Ydhio{W�a6\l�>�3b

^ÊY � WÓ\_b[\�Ydy�gtWlY[\�k�bda�\0W�a6\�k�bvatq0W�Z�u[Y[\_oîuvWd| = q3o{q�\�Y � W�a)\_b 4 Wã�v�
ØPÞ+? � �A@W> 7 	8Å 7 ? 7]� Û"Ú
åã�~�JYdai� � bvziy{h y{o � W�\0bü\_giYda � Ï1zàç�o�Y[aih��ÓW�op\0g èsYdo{aiW�qÊc�bvZÊgiW�ypXtc�ziy�hio{q]k�ziq]q0opbvaiq�|sYdaih ���
è�Y[o{aiW�q�|nV'�ºç"�Ã�Ó�nésaihiW�Z]q0bva)Y[aih.�ü�Ãé��tw�Ydyp^æYdq]W�hEYÓc�bvZ~XiZ0b�uUo{hto{ai�2\_giWsbnk�WlYdaæ^ÊbUhiW�y�ziq]W�h.opaÊ\_gtW
g 5U4 Z0oph-k�bvztXiy{W�h�^ÊbUhiW�y@���+gio{q � bvZ � � Ydq1q]ziXiX;bvZ]\0W�h 465 Z0W�q]WlYdZ]k�gïYdaih-q�\_Z_Y¢\_W��do{k��dZ_Yda6\_q�\_bæßþ�
èsq]o{W�g,c�Z]bv^ñ\0giW9��Y[\0ziZ_Ydy�mnk�opW�aik�W�qsYdaih�e�at�vo{aiW�W�Z]o{ai�`��W�q0W�YdZ0k�g-xDbvziaik�o{y�bdc	x�YdaEY[hEYt�

�e�



B 7LÇe7 Ü 7L� Þ 7 Ú
é�athiW�Z]q0bva V'��ç"�!�Ó�p|sYdaih �t�+ì3�+��klxDZ0W�YdZ 5 |���óvôe�n�>mUy{b � y 5 XiZ]bvXEYd�6Y¢\_o{at�>hio{q�\_ziZ 4 Ydaik�W�q.opa�Y

k�bvziXiypW�h,bnk�WlYdan� Y[\_^`bvq]XigiW�Z]WÓ^ÊbUhiW�yª�+CEDGFIH>JLKNMOD(P!Q2R>D{|TSVU�|��t�#�¼� �6�dót�
w�Ydyp^æY[q0W�hiYt|��ü��é��î|*V'��ç"���Ó��ésaihiW�Z0q0bda�|3Ydaihü�ü�Y�ã��VÓYludW 5 |"�lóvód�i��e~��mijHXtZ0W�hto{k�\0o{bva�ziq0opai�

Yùh 5 aiYd^ÊopklYdy�bUk�W�Yda ^`bnhiW�ysk�bvziXiypW�h \0b>q]\_Y[\_opq]\0o{klY[ysY¢\_^`bvq0XigtW�Z0W�q�|XWVY2Z[Z]\^M$|�SV_a`/bdcïä���å$|
�6óe�¼�_�n�d�v�

â â |3�ü���ã��VÓYluvW 5 |JYdaihïV'��ç"���Ó��é�aihtW�Z0q]bva�|~��óvó��U�ÓV1W�k�YdhEYdy�Ydathïq]WlYdq]bvaEYdy�hiW�X¨W�aihiW�aik�W`bdc
e��1mtj XiZ0W�hio{k$\_opbva)q � o{ypyª�eCED�fgZ]R[JihjHkY$|ml�|;�e�d�������e�n�Î�n�

w�YdZ]aiW�\]\l|Ó�Ó��ìJ�î|9�ü��ç*Y[\_oîc�|1�9�se+��)ÓZ_YdgEY[^�|1�ü��ÿJy/nzi�vW�yª|sm¨��ìfY � Yda Ydath ßþ�+ßàgioî\_Wd|ã�lóvóv�t�
e��1mtj Ydaih)e���mij Z]W�y¡Y¢\_W�h.XtZ0W�hto{k�\_Y 4 opy{op\ 5 |UìfYdZ�\l�v��ì"Z0W�hio{k$\_opbva.bdc3W�ø�zEY[\0bvZ0o{Ydy;q0WlYãq]ziZ]cNYdk�W
\0W�^`X¨W�Z_Y[\0ziZ0W � op\_gêYÊg 5U4 Z]o{h�k�bvziXiypW�h�bUk�WlY[an��Y[\0^Êbdq0XigiW�Z0Wõ^ÊbUhiW�y@�oCED<fgZ]R[JihjHkY$|G_�|J�#�[�-�¼�
�#�[�v�t�

w�YdZ]aiq]\0bva�|"éõ��)ã�p|"�ü�	è9��)Óy¡Yda6\ � |"Ydath¦åã�kÏ'�JèsWd|+�lóvóvót��ì"Z0W�hio{k$\_oîuvWëq � opy{y~bdc�q]\_Y[\_opq]\0o{klY[y!Y[aih
h 5 aEY[^ÊopklYdy"k�y{o{^ÊY[\0Wã^ÊbUhiW�ypq2o{aùmimn�÷c�bvZ]W�klY[q]\_qõhiziZ]o{ai�)\_giW���óvó�����óvô)e"y~�so~W�Xiopq0bUhiWæY[aih
\0giW���óvóvôãç*Y`�so{aiY'bvaiq0W$\l�qp-\rZ[ZsD�FIJLY2tuD-vwY2HkYxKytuD<P!KNQOD{|ml{z�|;�n�#�¼���[�6�t�

w�Y[\]\_opq]\_o@|iV'�ºm¨�î|EYdaih�e+��m¨�;mnYdZ_Ydk�gto � |���óvó��U�"rsaihtW�Z0q�\_aEY[hio{ai�ÊYdaih,XiZ]W�hiopk�\_opai��e��1mij'�!|-Y2}yD�~<YxKy�
�{�r� MOD{|m�m��|����v���¼�_�����d�n�

x�YdZ�\_bva�|��t�¨éõ�p|¨w���m¨�Y)Óo{W�q0W[|xÏ���x�YdbëYdaih�ç"����o{ypy{W�Z�|���óvóv�n�d� ^ÊXEY[k�\sbdc~Ydyp\0o{^`W�\0W�Z�|i\0giW�Z]^Êopq]\0bvZ�|
YdathBW!�tX;W�athEY 4 ypW 4 Y[\_g 5 \_giW�Z0^`bv�vZ0YdXig hEY[\�Y�bva Z0W$\_Z]bvq0X;W�k$\_opudW,YdaEYdy 5 q]W�q`bdc�\_giW.\_Z]bvXiopklYdy
ìJYdk�oîíEk2bnk�WlYda���CED�~<YxK �{�r� MOD(|-YxMOD{|G��z��E|��l�t�l�-�¼�_�l�i�#�dón�

�d�



xDgiW�a�|;V'�p|;m¨��e+�¨��W 4 o¡Y � |Eé��;�t��w!ziq_Ydy{Ydk�k�gtoJY[aih-�ï�Eé��;x�YdaiW[|*��óvó��n��ésa�op^ÊXiZ]b�uvW�h,XiZ]bnk�W�hiziZ]W
c�bvZ�e"y*��o��aib'c�bvZ]W�klY[q]\_opai�i��� ^`Xiy{opklY[\0o{bvatq!c�bvZ+XiZ]W�hiopk�\_Y 4 o{ypop\ 5 �eP!Q2R�Y2��QxY$|{Um_m��|����vóvó¼���#�d�v�n�

âþ|[â Y[aihÊ�ü�6é���x�Y[aiWd|���óvóe�n�b� atop\_o{Ydy{o � Y[\0o{bvaõYdaih�XiZ]W�hiopk�\_Y 4 o{ypop\ 5 bdc¨YÓk�bvziXty{W�hÊe��1mijàc�bvZ0W�klYdq�\
^`bnhtW�yª��vwKy��D&��Y/h^D(|-Y2}yD{|G�rUm��|x���d�¢�_�[ôvôt�

âþ|U�ï�vé���x�Y[aiWd|Ue+����W 4 o¡Y � Ydaih�é����2YdXty¡Yda�|t��óvóvôt�3�+giW+op^ÊXEY[k�\"bdc;q]WlY2y{W�udW�yihiY[\�Y2Ydq]q0o{^`o{y{Y[\_opbva
bva`\_giW�ç*Yd^Êbda�\~^`bnhtW�y�XiZ0W�hio{k$\_opbvaÊb[c�\_giWõ��óvó���ädóvô9e�y¨�so��aibi�<~<YxK �{�r� MOD-|-YxMOD���Y2H>HkY2t$|TUm��|
�dôd���¼���[ôd�6�t�

V1W�Z 4 W�Z�|D�t�p|!Ydaih£éõ����bvq0Y[\_o@|+��óvôvón�ëéò�vy{b 4 Ydy!bUk�W�Ydaiopk.hEY[\�YêYdq]q0op^Êopy¡Y[\0o{bvaüq 5 q]\0W�^,�	CTDq� �r� MOD
� QxY/hj��K/�jtuD{|!�r��|����v�d�¢�����[�-�n�

)Óo{y{y@|6ìJ�Ue+�î|Ußþ�n��ziZ]Z_Y 5 Ydaihë�ü�tè9�6ßùZ]o{�vg6\l|���ódôt�v���+t5hrQ2H>R�Q/hjZ � � H>R[J�Rs�NhjH>R�Ky�E�fé�k�YdhiW�^Êopksì"Z]W�q0q�|
�6�n�lXiX��

)Óbvy{hiW�a 4 W�Z0�i|"ws�	Ydaih �t�f�t�"jm�±wDZ0opW�a�|D��óvôt�v���+op^ÊWæYdaihðq0XiYdk�Wæu[YdZ]o¡Y 4 o{y{oî\ 5 bdc+\0Z0bvXiopklYdy!ìfY[k�opíik
� opaih)q]\_Z]W�q]q�|GvwKy��D&��Y/h^D(|-Y2}yD{|G��z���|��d��óv�¢�_�¼�d���n�

èsq]o{W�g�|	ßþ�Jßþ�î|~Ydaih£w��J�fYdat�i|+��óvóvôn�`ésXiXiy 5 opai�-aiW�ziZ_Y[yDaiW$\ � bvZ � ^`bnhiW�y{q2\_b�XiZ]W�hiopk�\0o{bvaðY[aih
YdaiYdy 5 q0opq2o{aï^ÊW$\_W�bdZ0bvypbv� 5 Y[aihübUk�W�Ydaibv�dZ_YdXig 5 �dp-\rZ[ZsD�FIJLY2tuDdv�Y2H$YxKytuD�P!KNQOD{|��T��|~��ô��e�¼�
��ôe�d�t�

� � W�hEYt|d�ü�î|e)ã��e	uvW�aiq0W�a�|6Ydaih9ç"�¼xDbvat�i|���óvó��n��xDbv^ÊXiYdZ0opq0bvaÓbdcnq0W�ø�ziW�a6\_o{Ydy6ziX;hEY[\0o{ai�i|#�2Ydyp^æY[a�íEyî�
\0W�Z*YdaihÓu[YdZ]o¡Y[\0o{bvaEY[yî� ^`W�\0gibUhiqic�bvZ�Ydq]q0op^Êopy¡Y[\0o{ai�!��bdq0q 4651� YluvW�qfo{as\_giW�q0op^'ziy{Y[\_W�h*)9e~j2mné"�
Ydyî\_op^ÊW$\_W�Z!hEY[\_Y�opa6\_b`YãøUziYdq0o � �vW�bvq]\0Z0bvXigto{kÓ^`bnhiW�yª�+CED�v�hjt�R[��YAP � M2HkY2J�M6|m_�|��#�����v�t�

�doª|J�ü�î|3é��*ç�W�W$\_^ÊYvY�Y[aih>�t�*V1W�Z 4 W�Z�|!��ódó��n�Óé�aübnk�WlYdaüYdaEY[y 5 q0opq1c�bvZ2q0WlY[q0bvaEY[y�\0b�opa6\_W�Z0Ydaia�zEYdy
k�y{o{^ÊY[\0W�q]\0zihiopW�q���v�Ky��DX��Y/h^D(|-Y2}yD{|G�rUm��|E�6�v�¢�Î�6ôt�v�

�e�



âþ|�V'��ßþ��w!W�giZ]o{ai�vW�Z�|�Ydaih é���ç�W�W�\_^ÊYvYt|Ó�lóvóvôt��ésa�o{^`XiZ0b�uvW�h k�bdziXiy{W�h�^ÊbUhiW�y�c�bvZÊe��1mij
XiZ]W�hiopk�\0o{bva�Ydaih-op^ÊXty{o{k�Y[\_opbvaiqDc�bdZsbUk�W�Yda�opaiop\0o¡Ydypo � Y¢\_o{bdaØ&nì;é1�f���G�ª���+giWõk�bvztXiy{W�h�^`bnhiW�yª�
v�Ky��DX��Y/h^Dq|(Y2}yD{|a�rUm_�|����6�d�¼�����d�d�i�

âþ|��2�~ßþ�D��W 5 aibvy{htq�|sYdaihàV'��ßþ��wDW�giZ0opai�vW�Z�|s�d�v�v�t�ïr�q0W�bdc2��jÓì�e�Ï*ädì3bvq0W�o{hibvaàq]WlY>y{W$uvW�y
hEY¢\�YÊc�bvZ�bUk�WlY[a�YdaEYdy 5 q0W�q1Ydaih�e��1mtjöXiZ]W�hiopk�\0o{bva��Dq0bv^`W�W�YdZ0y 5 Z]W�q]ziyp\0q���CED-fgZ]R[JihjH$Y$|"�r��|
�n�l�¢���d�n�v�

�2Yd^ÊYdk�gioª|J�ü�î|3�Ó�b�ÓziZ0Yd�6Ydatbi|3�õ�cå~bvq0gto{b � Yt|J�t�3��g�z�|	Y[aihùÿ!�*r 4 bvy{hio@|3�d�v�t�d�õésq0q0op^Êopy¡Y[\0o{bva�bdc
q0Y[\_W�y{y{oî\_WæYdyp\0o{^`W�\_Z 5 opa6\_bïY � W�q]\_W�Z0a �sbvZ�\_gBìfYdk�opíEk)bvX;W�Z0Y[\_opbvaEYdy!^ÊbUhiW�y@�'F(�j}yD�FIH>JLKNMOD
P!Q2R>D{|G�rl�|x�d�����_�dôv�n�

�2Ydai�i|����p|*Ydathù�t�c�2zt�i|*�d�v�d�t��ésaüe"y"��o��aibÊXiZ0W�hio{k$\_o{bda�q 5 q]\0W�^ ziq]o{ai�)Yda�opa6\_W�Z]^ÊW�hio¡Y¢\_W'bUk�W�Yda
Ydath�Yãq]\_Y[\_opq]\0o{klY[y�Y[\0^Êbvq]XigiW�Z0Wd��~<YxK �{�r� MOD(|-YxMOD-�aY2H6HkY2t#|�U��¨|��v�l���¼���d�#�d�t�

�Óo{Z�\_^ÊYda�|~w��î|�Ydaih m¨��e+�!��W 4 o{Y � |s�lóvó��n�,e��1mij q0o{^�ziy¡Y[\0o{bva£Y[aihBXtZ0W�hto{k�\0o{bva � oî\_gBYïg 5U4 Z0oph
k�bvziXiypW�h,^ÊbUhiW�y@��v�Ky��DX��Y/hjH � Y2t |-Y2}yD{|G�rU���|;�d�v�d�¢���[�d�i�v�

�Óy{W�W�^ÊYda�|��2�î|	��óvóv�n�1j1a-\_gtWãhiW�X;W�aihtW�aik�W`b[c!gto{aihik�Ydq]\1q � o{ypyJopaêYëk�bvziXty{W�h�bUk�W�Ydan� Y[\_^`bvq0XtgiW�Z]W
^`bnhtW�y�bva)bUk�W�Yda,\0giW�Z]^ÊbUh 5 aEYd^`o{k�q���CED+fgZ]R[JihjHkY$|m_�|;�d�t�¼�����d�v�d�t�

âþ|�éõ����bUbvZ0W[|!Y[aih �õ�"�2�"mn^`op\0g�|+��óvóe�n�æésq0q0op^Êopy¡Y[\0o{bvaübdc�q0z 4 q0ziZ�cNYdk�W.\_gtW�Z0^ÊYdy�hiY[\�Y-opa�\0bêY
q]o{^`Xiy{W�bnk�WlYda.^`bUhiW�y�c�bvZ!\0giWÓo{atop\_o{Ydy{o � Y[\0o{bva�bdc3Yda.o{a6\0W�Z0^`W�hto¡Y[\0Ws\_Z]bvXiopklYdy�k�bdziXiy{W�h.bnk�WlYdaU�
Y[\0^Êbdq0XigiW�Z0WÓc�bvZ]W�klY[q]\�^ÊbUhiW�yª��v�Ky��DX��Y/h^D(|(Y2}yD{|!��Um��|��t���d�¢���t�d���t�

��k�ì�giYdhiW�a�|U�ü�[�t�p|dYdaih�xDb6Y[zt\_gibdZ0q�|n��óvóvôn���+giWD�3Z0bvXto{klY[ytj1k�WlYdaØ)Óy{b 4 Ydyvé�\0^Êbvq]XigiW�Z0WÓä���j*)2é1å
b 4 q0W�Z�uUo{ai��q 5 q�\_W�^��`éýhiW�klYdhiW.b[c�XiZ0bv�dZ0W�q]q��'CED�~<YxK �{�r� MOD
|(YxMOD{|��rz�� äªxd�vå#|��l�ð���dó¢���l�
�[�v�t�

�dô



��bUbvZ0W[|¨éõ���ï�p|�Ydaih�V'�;ç"�¨�Ó�;é�athiW�Z]q0bva�|J��óvôvón���+giWãYdq]q0op^Êopy¡Y[\0o{bva.bdcAÏÓwD� hEY¢\�YÊopa6\_bëYÊy¡Y 5 W�Z
^`bnhtW�y�bdc1\0giW�\0Z0bvXiopklYdy�ìJYdk�oîíEk�bUk�W�Yda��¢¡ � ��hjJ�R�QxM�K$£LFIH>JLKNM �{� Y2t¤YxM�hj��� � QxY/hj�EM$|¥�r��|
�v�t��� �6�[�i�

�sW�W�ypo{a�|s�t�±V'�p|sV'��m;�+w�Y[\]\_o{q�\_o@|�éõ��x���èso{Z]q]\�|�ÿD�±ÿD���do{a�|Eåã�!ß>Y � Y[\_Yt|��Ó�[å!Yd^ÊYd�6Y[\_Yt|�Ydaih m¨�±e+�
��W 4 o¡Y � |��lóvóvôt��e��1mtj \_giW�bvZ 5 �qCTD�~<YxK �{�r� MODa|-YxMOD{|G��z���|��l���d�t�$���l���[óv�t�

ìfY[y{^`W�Z�|��Ó���õ�î|*YdaihïV'��ç"���Ó��é�aihiW�Z0q]bva�|~��óvód�i���+giW�XiZ]bvq0X;W�k$\_qÓc�bvZÓq0W�Ydq0bdaEYdyfc�bvZ]W�k�Ydq]\0o{ai�æ�Îé
Z]W�uUo{W � XEYdX;W�Z�|§¦-D�CED�|-K � D(v�Y2H¨D<P!KNQOD{|���|x���e�¼�_�[óv�t�

ìJW�Z0op�6Ydzih�|;x��î|¨x�Ydq0q]bvz�x��î|;V1W � oî\0\_W9w��î|�ÿEz�ç�� ç>Ydaih��sW�W�y{opa,V'�;�d�v�v�t�~r�q0o{at�ÊVÓY¢\�Y�Ydaih�� a�\0W�Z��
^`hio¡Y¢\_W+k�bdziXiy{W�hæ^`bnhtW�y{q	c�bdZ!q]WlYdq]bvaEYdy �Î\_b¢� o{a6\0W�Z_Y[aia�zEYdytc�bvZ]W�k�Ydq]\0q��+v�Ky��D&��Y/h^D�|-Y2}yD{|�©jª�«v|
�v�v�e�¼���d�d�6ót�

��bvq_Y[\0oª|né��î|­�ã����o 5 Y � bUhEY�Ydaih,�2�­)Ózihi�vW�yª|��lóvó��n�	�+gtWÓo{^`XEYdk�\�bdc3bnk�WlYda)o{atop\_o{Ydy�k�bvathiop\0o{bvaiqDbva
e��1mtj c�bvZ0W�klYdq�\_opai� � op\_g,Yãk�bdziXiy{W�h�^`bUhiW�y@�evwKy��DX��Y/h^D-|-Y2}yD{|a�rUm��|­�e�[�[�U�e�v�n�

mnW��vq0k�giatW�o{htW�Z�|��t�î|sV'�!ç"�D�Ó�~é�aihtW�Z0q]bva�|sYdaih��Ó�D�õ�DmU\_bUk � hEYdy{W[|s�d�v�v�t���3b � Y[Z0hiqë\0giW-ziq]W-bdc
Ydyî\_op^ÊW$\_Z 5 c�bvZ+bdX¨W�Z_Y[\0o{bvaEY[y�q0W�Ydq0bdaEYdy�c�bvZ0W�klYdq�\_opai�i��CED�fgZ]R[JihjH$Y$|!����|E�n�v�#�¼� �t���vôt�

mn^`op\0g�|t�Ó���ï�p|E�2�tßþ�E��W 5 aibdy{hiq�|E�9�ie��iç*oîuvW � W 5 |�Ydaih,V'�Ex��;m�\_b � W�q�|��lóvóv�t�"��W�k�bvaiq�\_Z0ztk�\_opbva)bdc
giopq]\0bvZ0opklYdy6q]WlYsq]ziZ]cNY[k�W!\0W�^`X¨W�Z_Y[\0ziZ0W�qJztq0o{at��W�^`XiopZ0o{k�YdyvbvZ�\_gibd�vbvaEYdyvc�ztaik�\0o{bvaiq��eCEDafgZ]R[JihjH$Y$|
��|��l�6�d�¢���l�6�d�t�

m 5 z�|~è�� èýYdaih£V'�J�sW�W�ypo{a�|��[�v�v�t�Êe��1mijûo{aðY-g 5U4 Z]o{hðk�bdziXiy{W�hð^ÊbUhiW�yª��ìJYdZ]\Ø�G���	ì"Z0W�hio{k$\_o{bda
� oî\_g)Xio{�d� 5U4 Ydk � hEY¢\�Y�Ydq0q]o{^`o{y{Y[\_opbva��<fgZ]R[JiD-¡ � ��D{|G�r_�|��e�¼� �6ôn�

�JYdai�i|�åã�î|E�d�d�t�v�	e���mijáq0o{^�ziy¡Y[\0o{bvatq!Y[aihëXiZ]W�hiopk�\_opbvaiq~ziq0opai��\0giW�g 5U4 Z0ophëk�bdziXiy{W�hë^`bnhiW�y{q � op\0g
hEY¢\�Y�Ydq0q]o{^`o{y{Y[\_opbva�|Uì"g��ºV \_gtW�q0opq�|;rsatopuvW�Z0q]op\ 5 bdcfwDZ]op\_opq0g,xDbvypzi^ 4 o{Yt|��lóv�dXiX��

�dó



âþ|�ßþ��ßþ�*èsq]o{W�g�|fws���fYdat�i|fY[aihy�ã�*èsYdo{aiW�q�|f�d�v�t�d�ÓéñaiW�ziZ_Y[y"aiW�\ � bvZ � Y[\0^Êbdq0XigiW�Z0opk`^`bUhiW�y
c�bvZ+g 5U4 Z]o{h,k�bvziXty{W�h)^`bnhtW�y{opai�i|�fgZ]R[JihjH$Y ¡ � ��hjJ�R�QxM$|��T�¨|E�v���¼� �-���n�

uvbdaêmU\_bdZ0k�g�|¨èõ�î|�Y[aih-ÿD�Eßþ�¨� � o{W�Z0q�|J��ódóvót�-PmH¨hjH>R¬M2H6R�Q/hjZ�FI��hjZ � M2R¬M�R[��fgZ]R[JihjHkYA|-YxMNY/hjtxQ � �+x�Yd^��
4 Z]o{hi�dWd|�x�Yd^ 4 Z0ophi�vW2rsatopu;��ì"Z��î|E�6ôd�vXiX��

ßàgioî\_Wd|ißþ�±w��î|���óvó��U�!V1W�q0op�va)bdc"Yã�vypb 4 Ydy�b 4 q0W�Z]uUo{ai�`q 5 q�\_W�^ûc�bvZ+� 5 Z]W$�Îq0klY[y{W2ziXiX;W�Z�bnk�WlYda)\_W�^��
X;W�Z0Y[\_ziZ]WÓudY[Z0o¡Y 4 o{ypop\ 5 ���et¤K/�^DIR[� � QxY/hj��K/�jtuD{|{�m_�|����vó¢���n�#�n�

å~ztu[Ydy@|E�d�v�n�v�"e"aigEYdatk�W�^`W�a6\�Ydath.W�Z0Z]bvZ+W�q�\_op^æY[\0o{bvaÊbdc*aiW�ziZ_Ydy�aiW�\ � bvZ � XiZ0W�hio{k$\_o{bdaëbdcJ�sopaibã�t�Ã�
mimU�áYdaibd^æYdypo{W�q�|VCED�fgZ]R[JihjHkY$|G©O­E|;�n�Î�d�¢���U���v�t�

��W 4 o¡Y � |tm¨�te+�î|EYdaih.�ü�néõ�ix�Y[aiWd|��lóvô��n�Jé ^`bnhiW�y�e"y¨�so��atb[��mnbdzt\_giW�Z0aëjÓq]k�opy{y¡Y¢\_o{bda��gvwKy��D&��Y/h^D
|-Y2}yD{|G�m�r��|;�v�d�6�¼���v�e�dôn�

�v�



ÿfop�vziZ0W��v�æ�+op^ÊW#� ypbvai�voî\_zihiW`Xiypbd\_qõbdc�\_giW.bUk�W�Yda£giWlY[\'k�bva6\_W�a6\æY[aibv^ÊYdy{opW�qõYdy{bvat��\_giW.W�ø�zEY[\_bdZ
hiziZ]o{ai����ódôv�¢���lóvóvô�c�Z0bd^ûä@Yvå	\0giW�b 4 q]W�Z]u[Y[\0o{bvatq!Y[aih-ä 4 åf\_giW�k�bva6\_Z0bdyEW��nX¨W�Z0op^ÊW�a�\���äNklå	�+giW�è�xDé
klY[y{k�zty¡Y[\0W�hüc�Z]bv^ \_giWæXiZ0bv�daibvq]\0o{k�u[YdZ0o{Y 4 y{W�qõW�q]\0o{^ÊY[\_W�h 465 \0giWëk�Z0bvq]q��Îu[Ydypo{hEY¢\_W�hüW�aiq]W�^ 4 y{W.�s�
^`bnhiW�y*ziq0opai�êä 4 åsYdqsXiZ0W�hio{k$\_bvZ]q��s}~Y[y{ziW�qsXiZ]o{bvZ�\_b���óvôv�ÊYdZ0Wõaibd\sq0gib � a�|�Y[q�\_giWõø�zEYdy{oî\ 5 bdc"\_gtW
b 4 q]W�Z�uvW�hBè1x÷opq'X¨bUbvZ��êxDbva6\_bvztZ'o{a6\_W�Z]u[Ydy!o{qæ�%Í�xHY[aih>\_giWÊudY[y{ziW�qãY 4 b¼udWëX;bvq0oî\_opudW.�t�µ��Í�x YdZ]W
q0giYdhiW�h��

�t�



1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
−0.2

−0.1

0

0.1

0.2

0.3

P
C

1

a

r1=0.93  r2=0.86

SSTA            
SLHA            
Depth at 20oC

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
−0.15

−0.1

−0.05

0

0.05

0.1

0.15

0.2

P
C

2

b

r1=0.63  r2=0.76

ÿfop�vziZ0WÊ�n�õ�+giWÊ\0o{^`Wãq0W�Z0o{W�q�bdcÓä@Y6å1\_gtW`íEZ]q]\õXiZ0opaik�opXEYdy"k�bv^ÊX;bvaiW�a6\.äNì!x+åÊäNo@�±W[�*e!jÓÿà\_o{^`Wãk�b¢�
W0'`k�o{W�a6\�å`Ydatháä 4 å�\_giW,q0W�k�bvaih ì~x�|�c�bdZ�\0giW��1x�e�ìömtç*èsé ä�\0gio{k � ypo{aiWlå$|"\_gtW�b 4 q0W�Z�uvW�hàmimn�
äNhiYdq0giW�h.y{opaiW�å"YdaihÊ\_giW1htW�Xt\0gëbdc�\_gtWÓ�d�eÍ_x o{q0b[\_giW�Z0^,�	�+giW�íEZ]q]\!\ � b�e~jÓÿü^`bnhtW�qDW!�nXiy¡Ydopaæb�uvW�Z
���eÂúb[cf\_gtW9u[YdZ]o¡Ydaik�WÓc�bvZsW�Ydk�g�u[YdZ]o¡Y 4 ypWd�~�+giW'Y[aia�zEYdy*k 5 k�ypWõgiYdq 4 W�W�a�Z0W�^Êb�udW�h-XiZ]o{bvZ+\0bæe~jÓÿ
YdaEY[y 5 q0opq~b[c�WlYdk�g`u[YdZ0o{Y 4 y{W[�f�+giW�u[Ydy{ziW�q�bdcY½U��Ydath+½d�9YdZ]W�\0giW�k�bvZ]Z0W�y{Y[\_opbva�k�bUW0'`k�opW�a6\_q!bdc3mtç*è�é
\_bÊmimU�Jéõ|¨Y[aih�mtç*èsé \_b�\_giW2hiW�Xt\_g,bdc3\_giWõ�d��Í�x opq0bd\0giW�Z]^ýZ0W�q0X;W�k�\0opudW�y 5 �

�6�



1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
−0.2

−0.1

0

0.1

0.2

0.3
P

C
1

a

r=0.63

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998
−0.3

−0.2

−0.1

0

0.1

0.2

P
C

2

b

r=0.51

Depth at 20oC
model H1A       

ÿfop�vziZ0W9�t�!�+giWõ\0o{^`W2q0W�Z]o{W�qsbdc�ä@Y6å�\_giW2íEZ]q]\Óì~x Y[aihðä 4 å+\0giW�q]W�k�bvaih�ì~x�|;bdc	\_gtWõhiW�Xt\_g�bdc	\_gtW
�d� Í xàopq0bd\0giW�Z]^ äNq]bvy{ophëy{opaiW�å~Ydaih.\_gtWÓ^ÊbUhiW�ypW�h)è9�léHäNhEY[q0g)y{opaiW�å"c�Z0bv^H\_giWÓk�bva6\_Z0bdy�W��nX;W�Z0op^ÊW�a6\
ä � oî\_g,\_giW9bnk�WlYda�^ÊbUhiW�y�c�bvZ0k�W�h 465 \_giWõÿ"mtr � o{ath�q]\0Z0W�q0q�å#���+giWõu[YdypziWõb[c�½�o{q+\_gtW�k�bdZ0Z0W�y¡Y[\0o{bva
k�bUW0'`k�o{W�a6\ 4 W�\ � W�W�a)\0giW1\ � bãk�ziZ�uvW�q��!�+gtW2Ydaia�zEYdy¨k 5 k�ypWÓgEYdq 4 W�W�a,Z]W�^`b�uvW�h)XiZ]o{bvZ�\_b'\0giWÓe~jÓÿ
YdaEY[y 5 q0opq+bdcfW�Ydk�g)udY[Z0o¡Y 4 y{W[�

�v�



1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
−3

−2

−1

0

1

2

3

4

N
IN

O
3
 S

S
T

A
r1=0.81, r2=0.66 obs.   

proxy  
control

1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
−20

−10

0

10

20

30

N
IN

O
3
 H

1
A

proxy  
control

ÿfop�vziZ0W9�i�õä@Yvå��+giW�\0o{^`Wõq]W�Z]o{W�q�bdc"\_giW'�so��aibv�æmimU�Jé opaihiW��,c�Z]bv^òb 4 q0W�Z]u[Y[\0o{bvaiqãäNhEYdq]giW�h�ypo{aiWlå$|
\_gtW!k�bva6\_Z0bdyUW!�nX¨W�Z0o{^`W�a6\�ä�\0gio{a9y{opaiW�å�YdaihõXiZ0b%� 5 mimn�àä�Z0W�k�bvaiq�\_Z]zik�\0W�h'c�Z0bd^ �1x�e�ìïmtç*èsé1å�ä�\0gio{k �

y{opaiW�å#�	�+giW9k�bvZ]Z0W�y¡Y[\0o{bva 4 W�\ � W�W�a�\_gtW9b 4 q0W�Z]uvW�h�opaihiW��)Ydaih)\_giW2XiZ]bÎ� 5 opaihiW!��|�Y[aih 4 W�\ � W�W�a�\_gtW
b 4 q]W�Z�uvW�h�Ydaih)\_giW2^`bnhtW�y{W�h.o{aihtW��)Y[Z0W2�vopudW�a 465 ½U�õY[aih�½d��Z0W�q0X;W�k$\_opudW�y 5 ��ä 4 åD�+giWÓ\0o{^`W1q0W�Z0o{W�q
bdc3\_giW2^`bnhtW�y{W�h,èõ�léHäÂ\_giopa,ypo{aiWlåDYdaih)\_gtW9XtZ0b%� 5 èõ�léHäÂ\_giopk � y{opaiW�åDY¢\��so��aibv�t�

�d�



ÿfop�vziZ0W��U�~xDbvZ0Z]W�y¡Y¢\_o{bdaiq2äNypW�cÂ\�XEY[aiW�ypq�å�Ydaih��s�-mte ä�Z0o{�dg�\�XiYdaiW�ypq�åDbdcJ^`bnhiW�y{W�h�mtmn�Jé c�Z]bv^ú\_gtW
k�bda�\0Z0bvy�W!�nX¨W�Z0o{^`W�a6\�Ydaih)\_giW9bUk�WlY[a�YdaiYdy 5 q0W�q � oî\_g.\_gtWõq]W�XEYdZ0Y[\_WõYdq]q0o{^`o{y{Y[\_opbvaæb[c�mimn�Ó|¨mtç*è�é
Ydaih`è�xDé Z]W�y{Y[\_oîuvWD\0b2\0giW�b 4 q]W�Z]udW�hëmimn�3é htziZ0opai�9�vYda�zEYdZ 5 ��óvôv�¼�*é�XiZ]o{y¨��óvóvôt�J�+giW�YdZ0W�Ydq � op\0g
k�bdZ0Z0W�y¡Y[\0o{bva.b�udW�Z��t�µ�`Ydath��s�-mteBb¼udW�Zs�t�µ��Í�x Y[Z0W2q0gEY[hiW�h��

���



ÿfop�vziZ0W��t�	mtYd^`W�Y[qDÿfop�i��� 4 zt\Do{a�\_W�Z0^ bdc�mtç*èsé k�bv^`XEYdZ0opq0bvatq��f�+gtW�k�bdZ0Z0W�y¡Y[\0o{bva�b�uvW�Z��t�µ�õY[aih
�s�-mte b�uvW�Z��ãk�^ýo{q+q]gEYdhiW�h��

�v�



ÿfop�vziZ0W]�n�~mtYd^`W2Ydq�ÿfop�i�$� 4 zt\�opaë\_W�Z]^ýbdcJè1xDéþk�bv^ÊXiYdZ0opq0bvaiq��"�+giW2k�bvZ]Z0W�y¡Y[\0o{bvaëb�udW�Z��t�±�`Y[aih
�s�-mte b�uvW�Z��n�p�#�jÍ�x opq+q0gEYdhtW�h��

���



1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000
−5

0

5

10

15

20

N
IN

O
3

 S
S

T
A

Ass. HCA

Ass. SLHA

Ass. SST

Control
0.73

0.92

0.84

0.75

Model
Obs.

ÿfop�vziZ0Wæôt�æ�+op^ÊWÊW�udbvy{zt\0o{bvaðb[csb 4 q0W�Z]uvW�h Y[aihð^ÊbUhiW�y{W�h>�so��aibv��mimn�3éûhiziZ]o{ai�ê�vY[aUziYdZ 5 ��óvôv�¢�
é�XtZ0o{y���óvóvôt�>mnbvypo{h>ypo{aiWëhtW�aibd\0W�q`b 4 q]W�Z]udW�h mimn�3éLY[aih£hEYdq0gtW�h ypo{aiWÊo{qã^`bnhtW�y{W�h mimn�3éûc�Z0bv^
\_gtWãk�bva6\_Z]bvy	W!�tX;W�Z]o{^`W�a6\2Ydathê\0giWãbUk�WlY[aêYdaEYdy 5 q]o{q � oî\_g-\0giW�Ydq0q]o{^`o{y{Y[\_opbva�b[c�mtmn�Ó|*mtç*èséöY[aih
è1xDé�c�Z]bv^ \0bvX`\0b 4 bd\]\_bv^,�3�+giWsa�zi^ 4 W�Z0q�bva�\_giW�Z0op�vg6\�q0ophiW�YdZ0W+\0giW�k�bvZ]Z0W�y{Y[\_opbvaiq 4 W�\ � W�W�aæ\_gtW
k�bdZ0Z0W�q0X;bvaihiopai��q]bvy{oph`YdaihæhiYdq0giW�hëk�ztZ]uvW�q��~ÿEbvZ 4 W$\0\0W�ZDypW��vo 4 o{ypop\ 5 |[\_gtW���o��aib6�9mimn�3éàc�bvZ!hto(.¨W�Z0W�a6\
W��nX;W�Z]o{^`W�a6\_q�gEYluvW 4 W�W�a,q0gtopcÂ\_W�h,udW�Z�\_o{k�Ydy{y 5æ465 ziatop\_q+b[c��n�

�vô



1 4 7 10 13
0.3

0.4

0.5

0.6

0.7

0.8

0.9
C

o
rr

e
la

tio
n

Lead time in months

Control
Ass. SST
Ass. SLHA
Ass. HCA

1 4 7 10 13
0.5

0.6

0.7

0.8

0.9

1

1.1

1.2

R
M

S
E

Lead time in months

a b

Control
Ass. SST
Ass. SLHA
Ass. HCA

ÿfop�vziZ0W'ót�`ä@Y6åÓxDbdZ0Z0W�y¡Y[\0o{bvaêY[aih ä 4 å1�s�-mte 4 W�\ � W�W�a>b 4 q]W�Z]udW�hùYdaihïXiZ0W�hio{k$\_W�hü�so��aib6�.mimU�Jéõ|
YdqÊYêc�ztaik�\0o{bva bdc1ypWlYdh£\_op^ÊW[�B�+gtW�XiZ]W�hiopk�\0o{bvaiq`YdZ]W)o{aioî\_o¡Y[y{o � W�h>W$uvW�Z 5 �ï^`bva6\_giqãc�Z]bv^ é�XiZ]o{y
��óvôd�ê�ãésXiZ0opyõ�lóvóvôt� �+giW�\0gio{k � y{opaiW�opq`c�Z]bv^ \_giW�XiZ0W�hio{k$\_o{bdaiqæopaiop\0o¡Ydypo � W�h>c�Z0bv^ \0giW-k�bda�\0Z0bvy
W��nX;W�Z]o{^`W�a6\l�"�+giWsq � o{ypy{q"c�Z0bd^÷\_giWsXiZ0W�hio{k$\_o{bdaiq!opaiop\0o¡Ydypo � W�h'c�Z0bd^÷\_giWsbnk�WlYdaæYdaEYdy 5 q]W�qDYdZ0Wsq0gib � a
465 \0giWãYdq�\_W�Z0o{q � q1c�bvZÓmimU� Y[q0q0op^Êopy¡Y[\0o{bva�|EhEYdq0gtW�h�y{opaiW2c�bvZÓmtç*è�é Ydq0q]o{^`o{y{Y[\_opbva�|�Ydaih�k�o{Z]k�ypW�qsc�bdZ
è1xDé Ydq]q0op^Êopy¡Y[\0o{bva��

�vó



1980 1985 1990 1995 2000
−4

−2

0

2

4

Control

Ass. SST

Ass. SLHA

1980 1985 1990 1995 2000
−4

−2

0

2

4

1980 1985 1990 1995 2000
−4

−2

0

2

4

1980 1985 1990 1995 2000
−4

−2

0

2

4

Ass. HCA

1980 1985 1990 1995 2000
−4

−2

0

2

4

1980 1985 1990 1995 2000
−4

−2

0

2

4

1980 1985 1990 1995 2000
−4

−2

0

2

4

1980 1985 1990 1995 2000
−4

−2

0

2

4

ÿfop�vziZ0Wï���t���+gtW-XiZ0W�hio{k$\_W�h��so��atb6�ùmtmn�Jé äNq0bdy{o{h y{opaiW�å�Y[\`\_giW�y{WlY[hB\_op^ÊW,bdc2�ü^Êbva6\0giq�ä�y{W�cÂ\
XEYdatW�y{q_å�Y[aih>�¼��^Êbva6\0giq'ä�Z0op�vg6\�XEY[aiW�ypq�å+o{aioî\_o¡Y[y{o � W�hëc�Z]bv^ûé�XiZ]o{y"��ódôv�`\0bæé�XtZ0o{y���ódóvôt| � op\0g�\_gtW
b 4 q]W�Z�uvW�h.u[YdypziW�q]gib � a 465 \_giW�hEYdq0gtW�h)y{opaiWd�J�+giWÓXiZ0W�hio{k$\_opbvaiq�Y[Z0W�opaiop\0o¡Ydypo � W�hãc�Z0bv^ \0giW1k�bda�\0Z0bvy
Ydaih�\0giWãbnk�WlYdaêY[aEYdy 5 q]W�q � op\0g-\_giW�Y[q0q0op^Êopy¡Y[\0o{bva,bdcDmimn�Ó|�mtç*èséöYdaihïè�xDé ä�c�Z0bd^ \0giW'\_bvX-\0b
4 bd\0\0bv^ëå#�

�6�



−2

0

2

4

−2

0

2

4

−2

0

2

4

−2

0

2

4

−2

0

2

4

−2

0

2

4

−2

0

2

4

−2

0

2

4

Control

Ass. SST

Ass. SLHA

Ass. HCA

Jan.82 Jul.82 Dec.82 Jul.83 Dec.83 Dec.98Jul.98Dec.97Jul.97Jan.97

ÿfop�vziZ0W��v�v�3�+giW+XiZ0W�hio{k$\_W�hÊ��o��aib6�1mimn�3é ä�\_gto{aãy{opaiW�å�c�bvZf\0giW2��óvô6�eä[ôv� � YdZ0^ W�uvW�a6\1ä�y{W$cÂ\"XEYdaiW�y{q_å
YdaihB��óvó���ädóvô � Y[Z0^ W�udW�a6\)ä�Z0op�vg6\õXiYdaiW�ypq�åÓo{aioî\_o{Ydy{o � W�h�c�Z0bv^ \0giW`k�bva6\_Z]bvy�W��nX;W�Z0op^ÊW�a6\'Ydathü\_gtW
bUk�WlY[a�YdaiYdy 5 q0W�q � oî\_g)\_giW9Ydq]q0op^Êopy¡Y[\0o{bvaÊbdc�mimU�Ó|�mnç3è�é Ydaih-è�xDéñä�c�Z0bd^ú\_giW2\_bdX,\0b 4 bd\]\_bv^æå$�
�+giW,b 4 q]W�Z]udW�hàmtmn�Jé ä�\0gio{k � ypo{aiWlå�o{q`Ydypq0bêq0gib � a c�bvZ�k�bv^`XEYdZ]o{q0bda��£é�\æW�Ydk�g W!�tX;W�Z]o{^`W�a6\l|E�
XiZ]W�hiopk�\_opbvaiq�YdZ]W��vopudW�a`o{aioî\_o¡Y[y{o � W�h�Y[\D�vYda�zEYdZ 5 �v|�é�XiZ]o{y��v|n�dziy 5 �v|nj1k�\0b 4 W�Z���Ydaih�\_giW�c�bvy{ypb � o{ai�
�vYda�zEYdZ 5 �v� �i�



1 4 7 10 13
0.35

0.45

0.55

0.65

0.75

0.85
C

o
rr

e
la

tio
n

Lead time in months

assi. with NN
assi. with LR

1 4 7 10 13
0.35

0.45

0.55

0.65

0.75

0.85

C
o
rr

e
la

tio
n

Lead time in months

assi. with NN
assi. with LR

ÿfop�vziZ0WD�¼�n�3xDbvZ]Z0W�y{Y[\_opbva 4 W�\ � W�W�a�b 4 q]W�Z�uvW�h�Ydaih2XiZ]W�hiopk�\_W�h'mtmn�ùY[aibv^ÊYdy{opW�q�opa1\_giW~��o��aib6�DZ]W��vopbva�|
YdqJY�c�ztaik�\0o{bva9bdcEypWlYdh2\_op^ÊW[|¼c�bdZ*\0giW!Ydq0q]o{^`o{y¡Y¢\_o{bda1bdcEè�xDéáä�y{W$cÂ\JXiYdaiW�y¡å�Ydaihãmnç3è�éáä�Z0op�vg6\*XEYdaiW�yÂå$�
�+giW.�s�ñZ]W�q0ztyp\_q�YdZ0W`\_giWæq0bvypo{hïk�ziZ�uvW�q0�!\0giW.ç*� Z0W�q]ziyp\0qãYdZ]WÊ\_gtWæhEYdq]giW�hðk�ziZ]udW�q��êe�Z]Z0bvZ 4 YdZ]q
c�Z0bd^ 4 bnbd\0q]\0Z_YdXiXto{ai��YdZ]W2Ydy{q]b�q0gib � a)c�bvZ�\_giW9�s�þZ]W�q]ziyp\0q��"�+giW9XiZ0W�hio{k$\_opbvaiq�YdZ]W1c�bvZ�\_giWÓésXiZ0opyª|
��óvôd�#&tj1k�\0b 4 W�Z�|��lóvóvô'X;W�Z0opbnh��

���


