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F�GEHJILK7GNM�OQPSRUTWV�X�H�Y�XZO�OQP[RUTWVJX\H�Y;]UGEV_^�GEGER�R[X�Ra`cb�MSM-IdVJILK7GeTEbNVJGEf\X�H�IdGNY�bNHJG�bN]SPSRUMSbNRaV#ILR
g X-MaGEHJR g bZVJh[G g bZV�IiTEYkj;l�RSG�XZO!V�hSG g X7Y_V�mUX�mSPSnobZH#OQH�b g Ge^pX�H�qSY;OQX\HpTkX�RUY_VJHJPrTWVJILRSf
bNRUMA^�X�H�qaILRSfs^eIdV�h"Y_PUTthsOQPSRrTWVJX\H�Y�IoYvu�PSILndndGwR!xyY�TWX�RUTkGEmSV�XZO�bsTkndX7Y_GNM g X-MaGEn�TEbNVJGW`
f\X�H�z|{~}Z��j=��X�K7GEHJI�OQzAV�hUbZV�f�ILK7GER�TWnib\YJY_GNY�XZOe^�GNbZq"G���PSILK\bZndGwRUTWG7�3TWXZ�r]SH�bNVJIdX\RUY�bNRUM
�r]SH�bNVJIdX\RUY�TWX�RUY_VJILVJPSV�G�b=TWnLX7Y�G�M g X-MaGEn�Y�V�HJPUTkVJPSH�G�X\R"b=TEbZV�GEf�X\HJz'X�R[G�PUY_PUbZnLndzshUb\Y
V�X�H�GEndz=X�R�Y g bZndnUX\]-�JGNTWV�bZH�f�P g GwRaV	YW�aV�hSGEH�G�bZH�G�X�RSnLzsb�OQGw^�GE�Sb g mSnLGNYW��^eh[GEHJG�X\RSG
TwbZR�MaX=^eIdVJh[X�PSVeV�hSG g j
�*RsH�GEnibNVJILK7GehSX g X\ndX\f�IiTwbZn!bNndf\GE]SH�b�X�RSG�XNOQVJGERshrb�YpVJX=M-GNbZn3^eIdVJh�^pGNbNq/GN�7PSILK�bNndGERrTWGNY
^eh[IiT�h�bNHJG1f\GERaP[IdRSG�hSX g X�V�X�m-zAG���PSILK\bZndGwRUTWGNY�b�OQVJGwH�OQX�H�f�GEV�VJIdR[f/mUbNHJV�XNO#VJh[G1Y�V�HJPUT�`
V�PSHJG�j���GER-PSIdRSG�hSX g X�V�X�m-z1GN��P[IdK\bZnLGERUTWGNY�bZHJG�PUY�PUbNndnLz/RSX\VeMaGwVJGNTWV�GNM1]az=b��U�aG�MsY�GEV
XNO g bZmrY�bZRrM�h[GERUTWGsH�GNY�IoY�V�Y g bNndn#X�]-�JGNTkV�bNHJf\P g GER-V�Ykj��7X"VJh[GEz�bNHJGsH	bZH�GEndz�mUbZH�V
XNO�V�hSG�MSbZV	b�XNO�b�TWnLX7Y�G�M g X-MaGEn�Y�V�HJPUTWV�PSHJG�j��SX�H�VJPSRUbNVJGEnLz7���U]SH�bNVJILX�R�X�H�TWXZ�r]SH�bE`
V�IdX\R�Y_VJH�PUTWVJP[HJGNY�b�Y�Y�V�PUMaIdG�M�]-z' ebNPSGNY�{¢¡k��Y�Pa£�TWG�VJX=VJH�GNbZVeH�Idf\haVeH�GNY�mUGNTWV�IdK7GEnLz/nLGWOQV
M-GEHJILK7GNM�OQP[RUTWVJX\H�YeIdR�Y�PrTth�Y�ILVJPUbNVJILX�RUYkj
�*R"V�hSIiY�mrbZmUGEH�^�G=TWX�RUY_VJH�PUTWV�nLI¢OQV�Y�XZO#�U]SH	bZVJILX�R¤bZRUM�TWXN�U]SH�bNVJILX�R�Y�V�HJPUTkVJPSH�GNY�I¢O�^�G
bNHJG�f�ILK7GER'b1mUbZILHeXZO#GwRSHJIoTthSG�Msb�ME�JX\IdR-VpOQPSRUTWV�X�H	Y


¥�¦�§�¨ ©ª¦a«
]UGEV_^�GEGER�Y�PSILV�bN]Sndz'GERSH�IiT�hSGNMsTwbZVJGwf�X�H�IdGNYk�5V�hSG�V_z-mSIiTwbZn�Y�ILVJPUbNVJILX�RAOQX\H�Tknib�Y�Y�IoTEbZn�HJGEnob�`
V�IdK7G�hSX g X\ndX\f�IiTwbZn�bZndf\GE]SH	ba�!^ehSGEH�G1^pG1bNHJG=IdR�bsT�hUbNIdR�TWX g mSndGw�sGERSH�IiT�hSGNM�Y_GEVJV�IdRSf¬ Y�GEG��7GNTWV�IdX�R��®�j¤¯�X�H�GEXNK7GEHE��X\PSH=TEbZV�GEf�X\HJILGNY�hUbEK7Gs^pGwndn¢`�]UGEhUbEK7GNM�TWz-ndIdRrMaGEH�`�bNRUM
mrbZVJh�Y_mUb�TWG�OQPSRUTWV�X�H	YWj
�ph[G�X�H�Idf\IdRUbNn g X�V�IdK\bZV�IdX\RAOQX�H�VJh[IiY�mUbNmUGEH�TWX g GNYpOQHJX g V�hSG=bZV�VJG g m[VeVJXsILRaV�GEHJmSH�GEV
V�hSG�°	Y�V	bZRUMSbNH�M�TWX g mSndGE�[±1MaGW�rRSIdV�IdX�R"XNO�VJX�mUX\ndX�f\IiTEbNn#²�X-T�hUYJT�hSILniMshSX g X�ndX\f�z ¬ G�j~fSj
³�´EµZ¶N¶\·W¸Q¹»º_¼�½E¾�¹»¿Nº#À�º�µN¹QÁ»Â�¿Zº�ÃZ·k¸»ÁQµNÂ*¿EµNÄNÅWÁQÅkº�Æ�º_ÇyÄNÁ»Â�¿ZÈ�ÉL¹
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Y_GEG|{ËÊ[��Ì1jyÍ-jd¡k�»®=b\Y�bÎH�GEnibNVJILK7G"�!X�HAOQP[RUTWVJX\HEjÏ²�GEHJG"^�G�bNHJG�IdRÐbÎV�X�mUX�nLX�f�IoTEbZnLndz
GwRSHJIoTthSG�M/Y_GEVJV�IdRSf[�S^ehSIiT�h'IiYpX�P[H g bZILR'Y�X\PSH�TWG�XZOÑbZmSm[ndIiTwbZVJILX�RUYkj
Ò�G"Y_V�bNHJVs^eILVJh�VJh[G�HJG�TWX�nLndGNTWV�IdX\RÎXNO�Y�X g GA]rb�Y�IoTAO�b�TWV	Y/XZO�Ó�`*GER[HJIiT�hSGNM�TEbNVJGEf\X�H�z
V�hSGEX\HJz"XNK7GEH�bsf�H�X�PSRrM�TEbZV�GEf�X\HJz¤ÓÔILR��7GNTWV�IdX�R¤Íaj��*RÎ�7G�TWVJILX�R�ÕA^�GsM-IiYJTkPUYJY�VJh[G
°	bZ]UY_X�nLPSVJGN±�hSX g X�V�X�m-z�VJhSGEX\HJz�IdR=Y�P[IdV�bN]SndG�Ó�`*GwRSHJIoTthSG�M�TEbNVJGEf\X�HJILGNYW��MaGW�URSG�M�]-z�VJh[G
f\IdK7GER�TWz-ndILRUMaGEHÖbZRUM�mrbZVJh=Y_mUb�TkG7��^pG�X�]SV	bZILR1TWX g mUbZV�Id]SnLG��U]SH�bNVJILX�R1bNRUM1TWXN�U]SH�bNVJILX�R
Y_VJH�PUTWVJP[HJGNYkj×�7G�TWVJILX�R�Ê=VJILndnÖØÙV�HJGNbNV�V�hSG�°�HJGEnobZVJILK7GN±�h[X g X\VJX�m-z'VJhSGwX�HJz3¦#IdR"�7GNTWV�IdX\R
Ê�bZRrM�Ú1^pG�ndI�OQVpVJh[G1TWXN�U]SH�bNVJILX�R"Y_VJH�PUTWVJP[HJG�IdR�§�KaIobÙV�hSG�ndGWOQV�b\ME�JX�ILRaV�¥�V�Xs©sj��*R
��GNTWVJILX�R�Ø/^�G1Y�h[X�HJV�ndz�b�M[MaHJGNY�Y�VJh[G1MaPUbNn�Y_IdV�PUbZV�IdX�RÖ��RUb g GEndz=ndI�OQVJIdR[f1VJhSG��U]SH�bNVJILX�R
Y_VJH�PUTWVJP[HJG�IdR�©ÛKaIobÙ«ÜV�X/§�j
Ý Y�GE�[b g m[ndGNY�^pG�Y_VJPUMaz�VJhSG�V�X�mUX�nLX�f\IiTEbNn;GER[HJIiT�hSGNM3��V�hSG�TthrbZIdR�TWX g m[ndGE�1GER[HJIiT�hSGNM3�
bNRUM�VJhSG=ÞNß7à*`*GER[HJIiT�hSGNM"Twb�Y�G�Y�^eIdV�h�G g m[hUb�Y_IiY�X�R�VJh[GsVJX\m5X\ndX\f�IiTwbZneX�R[G7j"á��am[ndIiTkIdV
Gw�Sb g mSndG�Y�bZH�GAV�hSG'TEbNVJGEf\X�H�IdGNY�XZOvMaIibNf�H�b g Y�XNO�V�X�mUX�nLX�f\IiTEbNn�Y�mUb\TWGNYW�#XZO�V�X�mUX�nLX�f\I¢`
TwbZnpX\mUGEH�b\MSYW�#XZO�bNndf�Gw]SH�b\Y�XZK7GwH1bAV�X�mUX�nLX�f\IiTEbNneX�mUGEH�b\M���bZRUM�XZO g X-MaP[ndG�Y�mUGNTWV�H�baj
�*Râ�7GNTWV�IdX�Rã�^�G�nLIdRSq�VJh[G"T�hUbZILR�TWX g mSndGw��GER[HJIiT�hSGNM�TEb\Y�G�VJX�TWnob�Y�Y�IiTwbZneHJGwnibZV�IdK7G
h[X g X\ndX�f\IiTEbNn!bNndf�Gw]SH�b-j�Ò�G�TWndX�Y�G�^eILVJh�b/Y_q7GEV�T�hsXNO#VJhSG�Þ�ß�à*`�GERSH�IiT�hSGNM=TEb�Y_G7j
�ph[G�HJGNY_PSndV	Y�XNO�V�hSIiY#mUbZmUGEH�bNHJG�PUY�G�M/IdR�{�¡�¡k�!bZRrM�{�¡EÕ���j��phSGEz�bZnoY�X1mSH�XNKaIoMaG�b�f�X7X-M
OQH	b g G�^pX�H�q'VJX�Y�VJPrMaz'hSX g X\VJX\maz'IdR-K\bZH�IibZRrTWG�XZO�bNndf�Gw]SH�bNIiT�Y_VJH�PUTWVJP[HJGNYpX\R�Y�mUb\TWGNYW�
^eh[IiT�hs^eIdnLn�]UG�GE�-mSnLX�IdV�GNM/ILR�b�nobZV�GEHemUbZmUGEHwj
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ìUGwV1Óîí ¬ Ó�ïwðWñ1ðWòe®�]UG'b�Y�z gsg GEV�HJIiT g X\RSX�IoMSbZn�TEbNVJGEf\X�H�z�^eILVJh�PSRSIdV�X�]-�JGNTkVÙò�j
Ò�G�b�Y�Y�P g GvÓóV�X/]UG�TWndX�Y�GNM3�SI*j~G�j;VJh[GEHJG�IoYebÙ][I¢OQPSRUTkVJX�H


Ó ¬Jô ð ô ®#¦-Ópõiöïø÷ Ó!ïeù Ó!ï
Y�bZV�IiYcOQz-IdR[f1VJhSG�²�X g `*V�GERUY_X�Heb\ME�JPSRUTkVJIdX\R
ú3ûQü Ó�ï ¬Qý ñvþ�ðWÿ�®�� í Ó�ï ¬»ý ð�Ó ¬ þ#ðWÿ�®�®
�*R�VJhSIoY×mUbNmUGEH�^pG�TWX�RrY�IiM-GEH�Ó�`cTEbNVJGEf\X�HJILGNY×ÞÑ�5I�j~G7j�Ó�`�GERSHJIoTth[GNM'TEbZV�GEf�X\HJIdG�YWjpÞSï�^eILndn
M-GERSX�V�G/V�hSG=PSRUMaGEH�ndz-IdRSf�TEbZV�GEf�X\HJz7j���X�V�G/V�hUbZV�Ó�ï�IiY�TEbNRSX�R[IiTEbNndndz�Ó�`�GERSH�IiT�hSGNM']az
V�hSG�X�]-�JGNTkV�YeÓ ¬»ý ð�þ1®�j
�eGNTEbNndn�VJhUbNV�b'Ó�`_TwbZVJGwf�X�H�zAÞ�IoY�Ó�`cTWX g m[ndGEV�G�bNRUM"Ó�`cTWX-TWX g mSndGEV�G�I¢O�GNb�T�h�OQPSRUTkVJX�H� ¦�� ù Þ[ïN�a^eh[GEHJG�� IoYeb1Y g bNndn3IdRUMaGw�aILRSf1TEbNVJGEf\X�H�z7�ShUb�Yeb1ndI g IdVÑbZRUM�b1TWX�nLI g ILV
ILRsÞSïN�[bZRUM'^pG�hUbEK7G�RUbNVJPSH	bZn�IiY�X g X�H�mShSIoY g Y�IdR�Ó!ï


Þ ¬»ý ðJnLI g ��®�� í ndI g Þ ¬»ý ð	��® bNRUM Þ ¬ TWX\ndI g ��ð ý ®
� í Þ ¬ ��ð ý ®
Ý Ó�`cTEbZV�GEf�X\HJz/Þ�IoYeTEbZnLndGNM=VJGERUY_X�H�GNM�bNRUM�TWX\VJGERrY�X�H�GNMsI¢O�VJhSGwHJG�bNHJG�OQP[RUTWVJX\H�Y
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bNRUMARrbZVJP[H�bZn!IoY�X g X�H�mShSIiY g Y�ILR'Ó!ï
Þ ¬»ý� �'ð�þ/®�� í Ó ¬ �'ð�Þ ¬»ý ð�þ/®J®�� í Þ ¬»ý ð�þ � ®��


��X�VJG�VJhUbNV'Ó IoY/VJGERrY�X�H�GNM�]-z ô ñ ô bZRUM�TkX�VJGwRUY�X\HJGNM�]-z|Ó ¬Jô ð ô ®�j Ý mUbNIdH=XZO
Ó�`QOQPSRUTkVJX�H	YpXZO�Ó�`cTEbNVJGEf\X�HJILGNY


� ¦�§�¨��Ü¦��
IoYeTEbZnLndGNM�b/Ó�b\ME�JX�ILRaV�mUbZILHE�SI�O�VJhSGEH�G�bZHJG�IoY�X g X�HJm[hSIiY g Y�ILR'Ó�ï


§ ¬»ý ð	� ¬ þ1®J®
�í © ¬ � ¬»ý ®�ð�þ1®
RrbZVJP[H�bZn!ILR ý�� §âbNRUM�þ � ©sj
Ò�G g bZq7G�VJh[GvOQX\ndnLXZ^eILRSf=b�Y�Y�P g mSVJILX�RUYk¦
ú3û��������� "!$#&%('*),+"�.-
¬ ¡Z®��phSG�f�H�X�PSRrMATwbZVJGwf�X�H�z'Ó�IiY�Ó�`_TkX g mSnLGEVJG�bNRUM'Ó�`_TkX-TWX g m[ndGEV�G7��VJGwRUY�X\HJGNMsbNRUM


TWX�V�GERUY�X\HJGNM3j
¬ Í�®�Ò�G'bNHJG'f�ILK7GER�bAOQPSRrTWVJX\H0/ ¦21 ù Ó ^eILVJh3/"{54N��í ò�j¤²�GEHJG61 IiY�VJh[G


TEbZV�GEf�X\HJz�XZO�X�H	MaGEHJG�M Y_GEV�Y�{57U�Aí 894-ðE¡�ð	Íað����(�!ð:7&;�bZRUM X\H�MaGwHAm[HJGNY_GEHJK-IdRSf
g bZmUYkj


¬ Õ�®��phSG g bNm ¬=< ïwð <?> ®#¦SòA@�ò�ù�/"{¢¡k�*�NIdRUMaPrTWGNM�]az�V�hSG#V�^�X�ILRN�JGNTWV�IdX\RUYp{B4Z��ù {¢¡k�*�
IiYeb1Y�V�HJX\RSf'TWXN�U]SH�bNVJILX�R ¬ Y_GEG�F�GW�URSILVJILX�R�Õaj Í�®�j


�SX\ndndXN^eILRSfDC�GEnLndz|{~ØN�p^�G'TEbZnLneb g X\HJmSh[IiY gFE ¦pòªù ÿÏbZR�GEnLG g GER-V�XZO�ÿ�j��rX\H
Y_I g m[ndIiTkIdV*z7�\^pG�XNOQVJGER MaGERSX\VJG�VJhSG�GEnLG g GER-V�Y < ïNð <?> ¦aò|ù /"{�¡W��]-zG41bNRUM�¡\j
ú3û�H á��Sb g mSndG�Y�XZO�TEbZV�GEf�X\HJIdG�YeÓ�¦


¬ ¡Z®�I;X\m;�!V�hSG=TEbZV�GEf�X\HJz"XNOKJ�`_Y_mUb�TkGNY�IdR�VJhSG=Y_GERUY�G=XZO�{¢¡wÍa��Ú ¬ ILI»®*��^eIdV�h ý ñ�þ í
ý ÷ þs�LI�X�m ¬Qý ð�þ/®3VJh[GMJ�`QOQPSRUTWV�IdX\R1Y�mrb�TWG7�\bZRrMN/ø¦�1 ùOI;X\m1VJhSG�Y�V	bZRUM[bZH�M
Y�I g mSndGE��OQPSRUTWV�X�Hwj


¬ Í�®�I;X\mQP�V�hSG']Ub�Y_GNM�K7GEH�Y_IdX\R�XZO ¬ ¡N®�^eIdVJh ý ñ�þ í ýSR þ/�
I;X\mQP ¬»ý ð�þ/®�VJh[G
]Ub�Y_GNMDJ�`QOQPSRUTWV�IdX�R�Y_mUb�TkG7�!bZRrMD/"{57U��íUTNVW;��V�hSG=Y�V	bZRUMSbNH�MX7r`cY�I g mSndGw�s^eIdV�h
bZR'GE�-VJH�b�mUX\IdR-VZY b�Ye]Ub�Y_G�mUX\IdR-VEj
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¬ Õ�®�[\I;X\m�bZRUM][�I;X\mQPE�7V�hSG�TEbNVJGEf\X�HJILGNY�XZO ¬ ]Ub�Y_GNM5®#TkX g mUb\TWVJnLz�f�GERSGwH�bZV�GNM/^�GNbZq
²�bZPUY�MaX�H_^¤Y�mUb\TWGNYe^eIdV�h�Y_VJH�PUTWVJP[HJGNYeb\Y×ILR ¬ ¡Z®�bNRUM ¬ Í�®�j


¬ Êa®�`Macbed.f#�SV�hSG�TEbZV�GEf�X\HJz'XZOÑY�I g mSndIoTWIibNn�«p` g X-MaPSnLGNYW��« b/TkX gsg PSV�bNVJILK�GeHJILRSfS�
^eIdVJh ¬»ý0g ñvþ g ® V í ý V  þ V �e`Mahbed f ¬»ý0g ð	þ g ® V V�hSGe«p` g X-MaPSnLGpXZOÖY_I g mSnLIiTWIobZn«p`*nLIdRSG�bZH g bNmUY ý0ij «�{k1 ¬�ô ðN{B75�»®��1ù þ g �e^ehSGwHJG�«�{ ô ��IoY/VJhSG'OQHJGEG�«�`
g X-MaPSnLG�OQPSRUTWV�X�Hwj�Ò�G�MaGW�rRSG�/"{57U�5íÜ«�{k1 ¬Jô ðN{57U�»®��*j


¬ Ú�®=Þmlon*pof��SVJhSG�TEbNVJGEf\X�HJz'XNO�PSR-]UX�PSRrMaGNM�T�hUbNIdR�TWX g mSndGE�-GNY�XZO�«p` g X-MaPSndG�YW�5« b
TWX gsg PSV	bZVJILK�GeH�IdRSf[j�Ò�G�V�bNq7G ý g ñ�þ g bZRUMDqMlrnspof ¬»ý g ð�þ g ®#V�X1]5G�V�hSG�PUY�PUbNn
VJGERUY_X�H�m[HJX-MaPUTkV�H�GNY�mÖj�²�X g `_TkX g mSnLGE�eXZOÖT�hUbZILR=TWX g mSndGE�-GNYk�NbZRUM1MaGk�URSGt/"{B75�
VJX1]UG�V�hSG�RSX�H g bZnLIvuEGNM=T�hUbZILR�TkX g mSnLGE�=b�Y�Y�X-TWIobZV�GNMA^eILVJh"«�{k1 ¬�ô ðN{B75�Q®*�*j


¬ Ø�®=ÞNß7àk��VJhSG�TEbNVJGEf\X�HJz"XNO�Y g bZnLn#TEbZV�GEf�X\HJILGNY�^eIdV�h ý ñ�þ í ý ÷ þ/��ÞNß7à ¬»ý ð�þÙ®
VJhSGeOQPSRUTWV�X�H�TEbNVJGEf\X�HJz��abNRUM\/"{B75�SV�hSG�TEbZV�GEf�X\HJz=^eIdVJh�7sX�]-�JGNTkV�Y#bZRUM=GE�Sb\TWVJnLz
X�RSG g X\HJmShSIoY g ]UGEV_^pGEGER�bZR-zsV_^pX=X�]-�JGNTWV	YWj


á��[b g m[ndGNY�XNO�Ó�`cTEbNVJGEf\X�HJILGNY�^eILndn#]UG'MaIoYJTWPUY�Y�GNM�IdR�V�hSG/Gw�Sb g mSndG=Y_GNTWV�IdX�RrYWj"�SX�H�b
Y_P gsg bNHJz1XNO#^ehUbZV�^pG�RSGEGNMsV�X/q-RSXN^ bZ]UX\PSV�GwRSHJIoTthSG�MATwbZVJGwf�X�H�zsVJh[GEX�H�z�Y_GEG�{¢¡(4��*�
OQX\H�b/M-GEV�bNIdndG�Msb�TETkX�PSR-Ve^pG�HJG�TWX gsg GERUM'{~ØN�*j


w x ?]y ?�<�?NzAê <#æ�ç�?1>#ê DN: ë|{�C�é�<�ç�è1?1>pDwçZ}
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