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ABSTRACT 
 

The Covariance Structure of East and West German 
Incomes and its Implications for the Persistence 

of Poverty and Inequality∗∗∗∗  
 

Using data from the German Socio-Economic Panel (GSOEP), this paper analyzes the 
dynamics of equivalent income in Germany in the eighties and nineties. Special emphasis is 
given to the separation of permanent and transitory components, the persistence of transitory 
shocks and their implications for the persistence of poverty and income inequality. The 
results suggest that 52 to 69 percent of income inequality in West Germany were due to 
permanent differences between individuals and that poor individuals stayed in poverty for two 
years on average. In East Germany, the contribution of the permanent component to overall 
income inequality increased from 20 percent in 1990 to over 70 percent in 1998 and the 
persistence of poverty rose accordingly. The paper also looks at the special situation of 
population subgroups such as lone mothers, ‘double income no kids’ households, couples 
with children and pensioners. 
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¢��p¢�YH[�b�µlYH[�]§�Q]^bdj �D_�V b�T�_^b�_ { V ]	hDV ,;����j _x`gs�¢D[�b1X�Vih1YH]	�p¢�¢D[^b�¢D[�Vi�,_^Y«]^_��pT�hD�,[Fh®YH[�[^bZ[�]§�,TWh®_�YH]^_¥]^_F�,_FV ]^_FVy�a]§�,TWh
] { b1³�](_ { �,_QV T�c¯Y\[^Y\TW�aY kW�,]^YPh«b�T�V T�h�Y\¢lYHT�h�Y\TR_�b�kD]^Y\[^Xr�p_�V b�TD]Q�H�,T6`uV YPjyh6�	V ]Fj YP�Zh�V TDm	[^Y\]^�Wj _�]F¨

z�{ Y®[^Y\]^_Qbdc:_ { Y§¢W�,¢lY\[�V ]Qb�[^md�pTWV ¤\YPh��,]�c�b�jyj bF³�]F¨f��Yg��_�V b�T �Mm�V XZY\]��;h�Y\]F��[�V ¢�_FV b�T�b�cW_ { Y�h��p_��	³ { Vy� {
³��p]�_��p¬�YHT*c�[^b�� _ { Y®�4YH[��	�pT*��b��HV bZ���f��b�TDbd�	Vi�ª���pT�YPju���/��� �f�5¡�¨u��Yg��_�V b�T*¿	h�V ]F�a�D]^]^Y\]�_ { Y§��YH_ { b�h�bdj b�m�Vy�H��j
]^_�[F�,_^Y\mZ`g¨ z�{ Y4YP�¥¢WV [FVy�H��jF[^Y\]^�Wj _�](c�bZ[�h�V µ�YH[�YHTP_�]^�Dk�¢W�,TDYgj ]�b�c�_ { Y �/��� �f���p[�Y4¢D[�YH]^Y\TR_�YPh«V T«]^Yg��_�V b�T«Äd¨r��Yg��_�V bZT
°�]^���	�	�,[FV ¤\YH]�_ { Y\]^Y [^YH]^��j _^]Q�pT�h«bZµlY\[^]�]^b���Y®�abZT��Hj �Wh�V TDm	[^Yg�	�p[�¬R]F¨
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z:{ Y£Yg��¢WV [FVy�H��j(�,TW��j `P]FV ]�V TÂ_ { V ]®¢��p¢�YH[§�D]^Y\]�hD�,_F�*c�[^bd� _ { Y���Y\[F�	�pT ��bu�\V bZ���5�abZT�b��	Vy�£���,TDYPj��^� �D� �f�f¡
� ]^YHY6wL�pm�TDY\[§YH_;��ji¨���¸Z²Z²�¿Z¡	�pT�hÂ��� �5� �4[^bZ��¢ ���Z���Z¸�¡^¡�¨ z:{ Y��/�D� �f� V ]��#[^Y\¢D[�YH]^Y\TR_��p_�V X�Y£¢��pT�YPj�]^_^��h�`
c�b�[���Y\[F�	�pTP`Â³ { Vy� { ³��p]�]^_��p[�_^Ygh V T8¸Z²�ºpÄ c�bZ[�w�Y\]^_��4YH[F�	�,TR` �pT�h�YHÆP_^Y\TWh1YPh*_^b �5�,]^_��4YH[��	�pTP` �Zc�_�YH[
[�YH��TWV ¾W�\�p_�V b�T�V T�¸�²Z²��Z¨dnaT�_ { V ]�¢W�,¢lYH[�s�_ { [^YHY#hDV µlY\[^YHTP_Mj b�TDmdV _��Wh�V T��Zjd]^�Dk�]F�Z��¢�j Y\]�b�c�_ { Y#�/�D�ª�5� �,[^Y«��]^YPh�¨
nxT£b�[Fh�Y\[(_^b§k�Y��pk�j Y _^b��ab���¢��p[�Y��5�,]^_·�,TWhMw�Y\]^_·��Y\[F�	�,TR`gs�_ { Y/`ZYg�p[�]«¸�²Z²��ª_�b�¸Z²�²Zºª³´Y\[^Y�� { b�]^YHT£_�b�c�bZ[F�
b�TDY®]F�Z�¥¢Wj Y=c�b�[·w�Y\]^_#�4YH[��	�pTP`L�,TWh6bZT�Y=c�b�[#�f�p]^_��4YH[F�	�,TR`g¨ z�{ V ]#j YP�^XZY\]#�	_ { V [Fh6]F�Z��¢�j Y���b�TD]FV ]^_�V T�m�bdc
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h��p_��	c�bZ[�_ { Y `ZYg�p[�]·¸�²Zº,Ä	_^b;¸�²Z²��	c�bZ[�w�YH]^_/��Y\[F�	�pTP`PsR³ { Vy� { V ]��D]^Ygh6c¯b�[Q�	j b�TDm��­_�Y\[F����bd��¢W�,[FV ]^b�TW¨ 0
z�{ Y���TWV _´b�c~�,TW��j `P]FV ] V ]4_ { YMV TWh�V X�Vih1�W��jisl��j _ { bZ�Dm { �Zjyjgb�cr_ { YMV TWh�V XuVyh��W��jy» ]ª� { �p[F����_�YH[�V ]^_�Vy��]ª�p[^YMh1YH[FV X�YPh

c�[^bd� { b��D]^Y { bdjih/V TWc�bZ[F�M�p_�V b�TW¨ z�{ Y5Yg��b�TDbd��YH_�[FVy�5�¥YH_ { buh1]W�D]^YghQV T/_ { Y5T�YHÆP_W]^Yg��_�V bZT/[^Yg¦��WV [^Yf_ { �,_4V TWh�V X�Vyh��W��j ]
�,[^YMV T��Hj �Wh1YPh�V T=�©]F����¢Wj Y¥bZT�j `;Vicr_ { Y\`§³´Y\[^Y¥¢D[^Y\]^YHTP_ V T=�Zjyjg_ { Y�`�YP�,[^]4_ { �p_ªh�Y\¾DT�Y�_ { Y¥]F�Z��¢�j YgslVi¨ YP¨l��jijg_ { [^Y\Y
]F����¢Wj Y\]£�,[^Y�k��Zjy�pT���YghD¨´�D����¢Wj YH]«]FV ¤HY\]6�p[^Y=±Z��¸Z²�s4¿��Z°Z���pT�h!ºZ���Z±�sW[�YH]^¢lYg��_�V XZYgj `g¨WnxT!b�[Fh�Y\[«_�b��Z�\��b��DTP_6c�bZ[
h�V µ�YH[�V T�m=]F����¢WjyV TDm�¢D[^b�kW�,kWVyjyV _�V Y\]£�,TWh!�p_�_^[�V _�V bZTWs4j bZT�m�V _��WhDV T��ZjW]F�Z��¢�j Y#³5YPV m { _^]£�,[^Y��D]^Ygh�_ { [�bZ��m { b��D_«_ { Y
¢��p¢�YH[F¨ 1

z�{ Y;�,TW��j `P]FV ]®c�bu�a�D]^YH]ªbZT=Yg¦��WV X���jyV ¤\YPh=V TWh�V X�Vyh��W��jÃV TW�ab���Y'24365&7�8��:9�¡�sl³ { Y\[^Y;5*h�Y\TDbZ_�Y\] { b��D]^Y { bdjih
V TW�ab��¥Yª�,TWh<8F�:9�¡WV ]��pTQYP¦H�WV X���j Y\TW�aY5]F�H��j Y�h�Y\¢lY\TWh1YHTP_:b�T { bZ��]^Y { bdjyh(_x`R¢�Y=9�¨ z�{ Y´Yg¦��WV Xr�Zj YHT���Y5]F�H��j Y´��]^YPh { Y\[^Y
V ]�_ { Yª_ { Y§�abZTPXZY\TR_�V b�TW��ju� �f½�v5�­]F�\�Zj Yª³ { Vy� { h1Y � �p_�YH] { b��D]^Y { bdjih#V TW�ab���Y�kR`®_ { Y�]F¦��W�,[^Yª[�bRbZ_4b�c { b��D]^Y { b�jyh
]FV ¤\YPsdVy¨ Yg¨>8F�?9�¡@3BA C�c�bZ[ { bZ��]^Y { b�jyhª]FV ¤\YDC1¨ z:{ Y·�/��� �f�¶��bZTP_ { j `«TDY\_ { b��D]^Y { b�jyh§V T���bd��Y(X��,[FVy�pkWj Y(]^YH[�XZY\]��,]
_ { Y k��p]FV ]Qc¯b�[·��jyj~V TW�ab���Y®�\�Zjy����ji�,_FV b�TD]F¨rnx_QV ](_ { Y®�,TD]^³5YH[�_�b;��]^�D[^X�YH`=¦H�DY\]^_FV bZT�h�V [�YP�a_^Ygh«_^b	Yg�Z� {6{ b��D]^Y { bdjih
[�YPc�YH[�YHTW�aY�¢lY\[^]^bZT ³ { Vy� { �,]^¬ZYgh { Vy� b�[ { YH[�_^b¶¢D[^bFXuVyh�Y��,T Y\]^_FVy�	�p_�Y�b�c4_^b�_��Zj¥V T���bd��Y�b�c �Zjyj { b��D]^Y { bdjih
��Yg�(k�YH[^]FsuV T��Hj �D]FV XZYªb�cd_�[F�,TD]Fc�YH[^]Q�pT�h6�Zc�_�YH[Qh�Ygh�����_�V bZT6b�cD_F�,ÆRY\]·�,TWh«]^b��HVy�ZjR]^YP�a�D[FV _x`=��b�TR_�[FV kD�D_�V bZT�]F¨

z�{ Y/Xr�p[�Vi�,kWj YH]�_ { �p_Q�,[^Y®��b�TD]FVyh�Y\[^YPh6�,](¢lb�_^Y\TR_�Vy�Zj~�ab1Xr�p[FVy�p_�Y\](b�cdYg¦���V Xr�Zj YHTP_QV TW�ab���Y®�,[^Y ] { bF³�T�V T6_ { Y
¾�[^]^_W_a³5bM�ab�j �W��T�]:b�c z �,kWj Yª¸�¨HnaTQmZY\TDY\[F�ZjysH_ { YH`§� { �,[F�Z�a_^Y\[FV ¤HY5_ { Y��pmZYgsHYP��¢�j bF`u��Y\TR_4�,TWh(Ygh����H�,_FV b�T·]^_�[^�W�a_^��[^Y
bdc�_ { Y�V TWhDV X�Vih1�W��ji» ] { b��D]^Y { b�jyh�s�V _^](T��p_�V b�TW��jiV _x`Psr_ { Y/m�YHT�h�Y\[(b�c:V _�] { Yg�Zh6�p](³´Ygjyj��,](³ { Y\_ { YH[(_ { Y { b��D]^Y { bdjih
³��p]M[^YH]FVyh1YHTP_£V T@�f�,]^_£��Y\[F�	�,TR`g¨	Efb�_^Y#_ { �,_M_ { YH]^Y�X��p[�Vi�,kWj YH]£�,[^Y { bZ�D]^Y { bdjih�� { �,[F����_�YH[FV ]^_�Vi�a]M[F�p_ { Y\[M_ { �pT
V TWh�V XuVyh����Zjf� { �p[��Z��_�Y\[FV ]^_�Vy��]F¨ z�{ V ]�V ]�h1�DY§_�b;_ { Y�c �Z��_/_ { �,_QYg¦���V Xr�Zj YHTP_�V TW��bd��Y�V ]��;c��DT���_�V bZT*b�c { b��D]^Y { bdjih
V TW�ab��¥Y®³ { Vi� { h1YH¢�YHT�h�]QTDb�_Qb�TWj `=b�T�_ { Y�� { �p[��Z�a_^Y\[FV ]^_FVy��]QbdcW_ { Y�V TWh�V X�Vih1�W��j5V T ¦��DY\]^_FV b�T�kD��_���j ]^b;b�T�_ { Y
� { �,[F����_�YH[FV ]^_�Vi�a](bdc:��jijRbZ_ { Y\[ { bZ��]^Y { b�jyh6��YP��klYH[�]F¨

F z �pk�j Y®¸	�pklb��D_ { YH[�Y F

naTLh�Y\_F��Vyjis�_ { Y	X��,[FVy�pkWj Y\]/] { bF³�T V T z �pk�j Y;¸6�p[^Y;h�Y\¾DT�YPh��p]�c�b�jyj b1³�]F¨U»y¼�V X�V T�m¶V TL�5�,]^_F»ysU»ic�Yg�	�Zj Y { bZ���
]^Y { bdjih { YP��hD»��pT�h£» T�bZT��>�4YH[F�	�,TW»��,[^Y�h����	�	V YH]©_ { �p_·V T�hDVy�H�,_�YQ³ { Y\_ { YH[·� { bZ��]^Y { b�jyhM³ª�p]([^YH]FVyh�Y\TR_·V T¶�5�,]^_
�4YH[��	�pTP`Ps G5³ { Y\_ { YH[�V _�³ª�,] { Yg�Zh1YPh©kR`��5³´bd�	�pT6�pT�h©³ { Y\_ { YH[�V _�³ª�p]�b�c�T�bZTD���4YH[F�	�,T«TW�p_�V bZT��ZjyV _x`g¨ z�{ Y4[^Y\]^_
bdc�_ { YUXr�p[FVy�pk�j Y\]~[^YH¢�[^Y\]^YHTP_~_ { YUTR���(klY\[�bdc { bZ�D]^Y { bdjih ��Yg�(klY\[^]5V T®h�V µlYH[�YHTP_5�pm�YPspYg��¢Wj bF`u��Y\TR_5�,TWh4Ygh��W�\�p_�V bZT
�\�p_�YHm�bZ[�V Y\]F¨ z�{ Y { V Y\[F�,[F� { Vi�\�Zj�]^_^[^����_��D[�Y�Y\TD]^��[^YH]��ª�abZT�]FV ]�_�Y\TR_�[^Y\¢D[^Y\]^YHTP_F�,_FV b�TMbdc { b��D]^Y { b�jyh«� { �p[F����_�YH[�V ]^_�Vy��]F¨ H
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z�{ Y4Yg��¢Wj bF`u��Y\TR_:]^_F�,_^��]��H�,_�YHm�bZ[FV YH]�» Yg��¢Wj bF`ZYghD»ysR» ��TDYg��¢Wj b1`�YPh�»R�pTWh·» [^Y\_FV [^YghD»R�,[^Yª�(�D_��W��jij ` YHÆu�\j �D]FV XZYg¨
� nxTWhDV X�Vih1�W�Zj ]Q³ { b;³´b��Wjyh�c ��jijfV TR_�b!��b�[^Y®_ { �,T�b�TDY��H�,_^Y\mZb�[^`Â�,[^Y���b��DTR_�Ygh��p]Qk�YPj bZT�m�V TDm£bZT�j `�_^b£_ { Y®¾�[^]^_
bdc5_ { Y£_ { [^YHY¶�\�p_�YHm�bZ[FV Y\]1¨y¡§tWbZ_ { c¯��jij �ð_FVy��Y¶�pT�h�¢��p[^_��ð_FVy��Y£³´b�[^¬��p[^Y¶�abZTD]FVyh1YH[^YghÂV T h�Yg�HVyhDV TDm*³ { YH_ { Y\[®_�b
h1YH¾�TDY=�pT V TWhDV XuVyh1�W�Zj´�,]«Yg��¢Wj b1`�YPh�¨�q¥T�V T�hDV XuVyh����Zj´��b��DTP_^]#�p]«��TDYP�¥¢Wj b1`�YPh¶Vic { Y�bZ[·] { Y=V ]·[^YHmdV ]^_�Y\[^YPh¶�,]
]^��� { ³QV _ { _ { YYX	Z\[^]�_N`badc�ef`J¨ z:{ Y	[�YH_�V [�YP��Y\TR_ª]^_��p_��D] X��,[FVy�pk�j Y£V ] _ { Y;�,TD]^³´Y\[ _�b6_ { Y£¦��DY\]^_�V b�T�³ { YH_ { Y\[ _ { Y
V TWh�V XuVyh����Zjl³ª�p] [^Y\_�V [^Ygh�V T�_ { Y£�H��j YHTWh��p[ª`ZYP�,[ k�YPc�bZ[^YM_ { Y;V TR_�Y\[^XuV YH³/¨�q«jijlbZ_ { Y\[®V TWh�V X�Vih1�W��j ] k�YPj bZT�m6_�b6_ { Y
» b�_ { YH[F»P�H�,_^Y\mZb�[^`®�,TWhQ�H�pT�V T·mZY\TDY\[F�ZjHklY�� { �p[��Z�a_^Y\[FV ¤HYgh·�p]:Yg��b�TDbd�	Vi�\�Zjyj `®V TW����_�V X�YP¨P��¬�VijyjPj Y\XZYgjRV ]�h�Y\¾DT�YPh��D]FV TDm
V TWc�b�[F�	�p_�V bZTÂ�,klb��D_ªYgh����H�,_FV bZT��Zj�¦����ZjyV ¾��H�,_FV b�TD]F¨Ã»ye¥V m { �ð]^¬uVyjij YPh�»l[�YPc�YH[�]ª_^b*V TWh�V XuVyh��W��j ] { b�jyhDV TDm��·�DT�V XZY\[^]FV _x`
h1YHm�[^Y\YPsu³ { YH[^Yg�p]�»i��YghDV �W�¥�­]^¬�Vijyj YPhD»f�¥YP�,TD] { V m { �ð]F� { bRbdjfh�Y\mZ[^Y\Y��^» q¥kWV _��D[F»y¡/�pT�h+*,bZ[/bu�\���D¢��p_�V bZTW��ju_^[��ZV TWV TDmd¨
q«jijRbZ_ { Y\[(¢�YH[�]^bZTD]Q�p[�Y®��b��DTP_^Ygh6�p]Q»ij bF³��ð]^¬uVyjij YPh�»y¨

g h �·�ª�;�Â ���.,�ji*
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nxT6_ { V ](¢��p¢�YH[FsR_ { Y®h�`PTW�Z�MVi�a](bdc:j bZm	Yg¦���V Xr�Zj YHTP_QV TW�ab���Ylk�mon��,[^Y®��b�h�YPjyj YPh6�,]
k�monO3p2&qmonNr nuÇYs�mon �^¸�¡

c�b�[ªV T�hDV XuVyh����Zj ]�t�3�¸@uvu uvw �pT�h/¢lY\[FV buh1]�x	3�¸@uvu uzyQsg³ { Y\[^Y{2 mon V ]ª�D|~}�¸p�ðXZYg��_�bZ[5b�c { bZ��]^Y { b�jyh�� { �,[F�Z�a_^Y\[FV �
]^_�Vy��]¥V TW�\j �WhDV TDm®� ��b�TD]^_��pTP_¥�,TWh r nÃV ]¥�4_�Vi��Y\�>h1YH¢�YHT�h�Y\TR_U¢W�,[F�Z��Y\_�YH[^�ðXZYg��_�bZ[�¨ z�{ YQ��buh1YPjDV ]fYH]^_�Vy�	�p_�YPh	V T§_x³´b
Xr�p[�Vi�,TR_�]FsD³/V _ { �,TWhM³QV _ { bZ�D_·��bFX��,[FVy�p_�YH]F¨�nxT;_ { Y��H�,]^YQ³QV _ { b��D_«�ab1Xr�p[�Vi�,_^Y\]Fs�� ��]^_«�ª_FVy��Y\�­Xr�p[^`�V T�m��abZT�]^_F�,TR_·V ]
¾�_^_�YPh�suVy¨ YP¨�2 monJ� ¸Z¨ z�{ Yª[^Y\]FVih1�W��j�s mon V ]/�,]^]^�W��Ygh·_�bMklY	h�Yg��bd��¢lb�]F�pkWj Y	V TP_^b6�¥¢�YH[F�	�,TDY\TR_ �pT�h#�¥_�[F�,TD]FV _^b�[^`
�ab���¢�bZT�YHTP_

s�monJ3B��nN��mlÇ4��nN��mon �^��¡

³ { Y\[^Y�_ { Y�¢lY\[F�	�,TDY\TR_ �ab���¢�bZT�YHTR_=��n���m5�abZT�]FV ]^_�]�bdc�_�Vy��YH��V TPX��,[FVy�pTP_ � { �p[F����_�Y\[FV ]^_�Vy��]M��mu³ { Vi� { �p[�Y�³´YPV m { _�YPh
kP`=��_�Vi��Y\�­Xr�p[�`uV TDm	³5YPV m { _<��n�su�pT�h«_ { Y _^[��pT�]FV _�bZ[�`=��bd��¢lbZT�YHTP_<��nN��mon�V ](mdV XZYHT#kR`=�,T6q'�©Á§q«�^¸�si¸�¡�¢D[�bu�aYH]^]

��monJ3%����monb����Ç49\�(monb����ÇY�(mon �^¿�¡

³ { Vy� { V ]¥���Wj _FV ¢WjyV YPh�kP`#�pTDb�_ { YH[U_�Vi��Y\�ðX��p[�`uV TDm ³5YPV m { _�� n � ]FVi�MVijy�p[©��b�h�Ygj ] { �^XZY�k�YHY\T§Y\]^_�Vi�	�,_^Ygh�kR`#v�Vy�Ú¬�YHT�]
���Z���Z��¡^su½��p¢�¢lYgjijy�p[�V~���Z���Z�Z¡�s~v5Y\XuVy�HV YHTP_FVu�^���Z��¸Z¡��,TWhj�(�Z�¥bZ]Q�^���Z��¸Z¡�¡^¨
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�ab���¢�bZT�YHTP_Fs:_ { Y#]FV ¤\Y#b�cU_ { Y6_�[F�,TD]FV _�bZ[^` ��bd��¢lb�TDY\TR_M]^_F�^`ZYgh��,klb��D_M_ { Y6]F����Ygs�V TWh�Vy�H�,_FV TDm=_ { �p_M_ { V ]	¢W�,[^_
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bdcQV TWh�V XuVyh��W��j { YH_�YH[�bZm�YHT�YPV _a`Â³ª�p]#Y\TR_�V [�YPj `3h���Y=_�b��DT�bZk�]^YH[�XZYPh � { �p[F����_�YH[�V ]^_�Vy��]F¨5q¥]*����b�TD]^Yg¦���YHTW�aYPs5_ { Y
] { �p[�Y£b�cf_ { Y6¢lY\[F�	�,TDYHTP_;��b��¥¢lbZT�YHTP_�V T�b1X�YH[F��jij�Xr�p[FVy�,TW�aY£³ª�,]§[^Ygh�����Ygh=kP`�¸Z��¢lY\[F�aYHTP_F�,mZY6¢lbdV TP_^]Fs�c�[^b��
¹ �£_^b ±��;¢�YH[���YHTP_�¨fn\c4_ { Y�]FVy��¢Wj Y�q'�(Á§qM��¸Zsy¸Z¡/¢�[^bu�aYH]^]=V ]�¾D_�_^Ygh*_^b¶_ { Y�hD�,_F�£³QV _ { ��bFX��p[�Vi�,_^Y\]�����bdj �W��T
°�¡^s´_ { YÂ�,�D_�bZ[^Y\mZ[�YH]^]FV XZY=¢��p[F����YH_�YH[*c �Zjyj ]*c¯[�b��%�Z¨ ¹ Äd�Z¿�_^b@��¨i±��Z±�°Zs´]^��mZm�YH]^_�V T�m�_ { �p_#]^YH[�Vi��jª��b�[^[^Ygji�,_FV b�T V T
b�kD]^Y\[^XZYgh�Xr�p[FVy�,kWj YH]	¢�Vi�­¬ZYgh���¢�]^b���Y#b�cU_ { Y6¢�YH[^]FV ]^_�YHT���Y#b�cU_^[��pTD]FV _�bZ[^`�] { b��Ú¬P]F¨�Å�V _^_�V T�m�_ { Y#q'�(Á§qM�^¸�sy¸Z¡
³/V _ { _FVy��Y·] { Vic�_�YH[^]M�J]^Y\Y#�ab�j �W��T�±�¡f¢WVy�Ú¬P]���¢�¢lY\[FV buh��ð]^¢lYg�HV ¾W��YHµlYg��_�]M�pT�h�c���[^_ { YH[¥[^Ygh�����Y\]�_ { Y·Y\]^_FVy�	�,_^Y·bdc
_ { Y®�,�D_�bu�abZ[�[^YPjy�p_�V bZT��abRYv,;�HV YHTP_T�l¨

Å�V m��D[�Y§¿©] { b1³�]�_ { YªY\XZbdj ��_FV bZT�b�c�_ { Yª_�Vy��Yª] { Vic�_�YH[^]��&n4�,TWh ��n4c�bZ[4_ { Y§�\�p]^Y�³QV _ { bZ�D_ �pT�h#c�bZ[4_ { Yªb�TDY
³/V _ { ��bFX��,[FVi�,_�YH]�¨ z�{ Y(m�[F�p¢ { ]^��mZm�YH]^_�]5_ { �,_5_�[F�,TD]FV _�bZ[^`«] { b��Ú¬P]5md�ZV TDYgh®Vy��¢�bZ[^_��pT���Y(bFXZY\[5_ { Y(T�V T�YH_�V Y\]Fs�³ { Vij Y
_ { Y;Vy��¢lb�[^_��pT���Y	bdc�_ { Y	¢lY\[F�	�pT�YHTP_®��bd��¢lb�TDYHTP_ [^Yg�Z� { Ygh*�«]FjyV m { _ ¢lYg�p¬�V T ¸�²Z²��Zs�k��D_ m�YHT�YH[F��jyj `�[^Yg�	�ZV T�YPh
]^_��pk�j YP¨�nxT¶_ { Y��H�p]^Y®³QV _ { bZ��_#��bFX��,[FVy�p_�YH]Fs~_ { Y�] { �p[^Y�bdc�V T���bd��Y=V TDYg¦��W��jiV _x`Lh���Y�_�b�¢lY\[F�	�,TDY\TR_#h�V µ�YH[�YHTW�aYH]
k�YH_x³´Y\YHT�V T�hDV XuVyh����Zj ]�[^b�]^Y#c¯[�b�� �,klb��D_M°Z²/¢lY\[F�aYHTP_	V T�¸Z²�²Z�/_^b=�Zjy��b�]^_ ¹ �/¢lYH[���Y\TR_MV T�¸�²Z²��Zs:��c¯_�YH[¥³ { Vy� { V _
]Fj bF³Qj `=c�Ygjijrk��Z�­¬�_^b;�	j YHX�YPjrT�YP�,[Q°Z��¢lY\[F�aYHTP_Q�J]^Y\Y®��bdj ����T�¿�b�c z �pk�j Y Äd¡^¨ z:{ Y [^Y\]^�Wj _�]·c�bZ[�_ { Y _FVy��Y\�­Xr�p[^`�V TDm
³5YPV m { _^]�V T®_ { Y«�\�p]^Y(³QV _ { ��bFX��p[�Vi�,_^Y\]��p[�Y©X�YH[^`«]FVi�	Vyjy�p[5_�bQ_ { Y·�H�,]^Y©³QV _ { bZ��_��ab1Xr�p[FVy�,_^Y\]Fs���j _ { b��Dm { _ { Y©wL��jih1�
]^_��p_�V ]^_FVy�#� ]^YHY�ji�,]^_£jyV TDY*V T@�ab�j �W�¥T@±�bdc z �,kWj Y#Äd¡¥³��p]M_^bPb=]F�	��jijW_�b=[^Yv� Yg��_«_ { Y#TP�Wjyj { `R¢lb�_ { YH]FV ]M_ { �p_6�Zjyj
_ { Y\]^Y·³5YPV m { _^]¥³5YH[^YQYP¦H�W��jd_�b�b�TDYg¨ z �p¬�YHT;_^b�mZY\_ { YH[FsD_ { YQ[^YH]^��j _�]MV TWh�Vi�\�p_�Y·_ { �,_MV TW�ab���Y�V TDYg¦��W��jyV _x`�V T�w�Y\]^_
�4YH[��	�pTP`�mZb�_Qj Y\]^](¢�YH[�]FV ]^_�YHTP_QV T6[^YP�aYHTP_�`�YP�,[^]Fsrk�YP�\�p�D]^Yª_^[F�,TD]FV _�bZ[^`=V TW�ab���Yª] { bu�­¬R]QV TW�a[^YP�,]^YPh6V T6]FV ¤HYg¨

F ÅÃV m��D[^Y§¿	�pklb��D_ { YH[�Y F

z�{ Yª]^_��pTWh��p[�h·YH[^[�bZ[^]/V T z �pk�j Y�ÄM] { bF³ _ { �,_/�ZjyjP¢W�,[F�Z��Y\_�YH[^]�Y\Æu�aYH¢D_4_ { Y§V T�V _�Vi��jRXr�p[�Vi�,TW�aYH]�³´Y\[^Y�]FV m�TWV �
¾��H�,TR_�j `�h�V µ�YH[�YHTP_Mc¯[�b�� ¤HY\[^b=�,_¥_ { Y#°/¢lY\[F��Y\TR_«j Y\XZYgji¨DnaT�_ { Y#�\�p]^Y·³/V _ { b��D_M�ab1Xr�p[�Vi�,_^Y\]	� ]^YHY���bdj ����T�¿Z¡�sd_ { Y
Y\]^_FVy�	�,_^Y\]®c�b�[ _ { Y«_FVy��YH�ð] { Vyc�_^Y\[^]ú��n��pT�hÕ��n5³5YH[^Y'� bdV TP_Fj `!hDV µlY\[^Y\TR_§c�[^bd� bZTDY«kD�D_ªT�bZ_	V T�hDV XuVyh����Zjyj `P¨lnxT=_ { Y
�\�p]^Y ³/V _ { ��bFX��,[FVy�p_�YH]Q����bdj ����T�±Z¡�sr_ { Y\`�³´Y\[^Y TDYgV _ { YH[T� b�V TR_�j `�T�bZ[QV TWh�V X�Vyh��W��jyj `=h�V µ�YH[^Y\TR_/c¯[�b��3bZT�YP¨

na_�V ]ªV TP_�YH[^Y\]^_FV TDmQ_^b���bd��¢W�,[^Y©_ { YH]^YMV T�c¯Y\[^YHT���Y\]´³QV _ { _ { YM�\�p]^Y«V T®³ { Vi� { ]^_��pT�hD�p[�h/YH[�[^bZ[�]ª�p[^Y©kW�,]^YPh bZT
_ { Y c �Zj ]^Y/�,]^]^�W��¢�_FV bZTMbdcdV T�h�Y\¢lY\TWh�Y\TR_�bZk�]^YH[^Xr�p_�V bZTD]F¨ z�{ Y�TP�W�(k�YH[^](V T z �pk�j Y4qM¸ªV TM_ { Y �p¢�¢lY\TWhDV ÆQ] { b1³!_ { �p_
_ { V ]§j YP��h�]�_^b�_^bPb*j bF³ ]^_��pT�hD�,[Fh�Y\[^[^b�[^]F¨�nxT=]^bd��Y6�H�p]^Y\]Fs�_ { Y«³�[^b�TDm�]^_F�,TWh��p[Fh®YH[�[^bZ[�]ª]^�Dm�mZY\]^_^Ygh�]^_��p_�V ]^_FVy�H��j
]FV mZT�V ¾W�H�,TW�aY£³ { YH[�Y£_ { Y\[^Y£³ª�,]§TDb�TDYP¨�Å�bZ[§Y\Æu����¢Wj YPs�_ { Y£Y\]^_FVy�	�,_^Y\]§b�c{�§� ¶:¶ 1 _^b ��� ¶?¶ ­ V T �ab�j �W��T ¿#³´Y\[^Y
V TWh�V XuVyh����Zjyj `�hDV µlY\[^YHTP_�c�[^bd� bZT�Y!Vyc´_ { Y;³�[^b�TDm*]^_F�,TWh��p[Fh=YH[^[�bZ[^]®³5YH[^Y£�D]^YghDsÃkD�D_§_ { V ]®³ª�p]®T�bZ_§_ { Y!�H�,]^Y
Vyc´_ { Y¶�Hj �D]^_�YH[FV T�m�b�c5bZkD]^Y\[^Xr�p_�V b�TD]®³ª�,]�_��p¬�YHT3V TR_�b �Z�\��b��DTP_F¨ÃnaTLm�YHT�YH[��ZjysU]^_��pT�hD�p[�h�YH[^[�bZ[^]®k��p]^YPh=bZTL_ { Y
V TWh1YH¢�YHT�h�Y\TW�aY��,]�]^����¢D_�V bZT�]	³´YH[�Y6k�YH_x³´Y\YHT ¸�¸=�pTWh��Zº�¢lY\[F��Y\TR_£���Z��¢lY\[F��Y\TR_Mb�T �^XZY\[F�pm�YP¡¥_^bPbLj bF³�³ { YHT
�ab���¢��p[�YPh®_�b�_ { b�]^Y«kW�,]^YPh®b�T��\j ��]^_^Y\[FV TDmd¨��DVy�	Vyjy�p[Fj `Psd³QV _ { �Q¢D�ðX���j �DY«bdcf��¨i���Z�,Ä�sd_ { Y«wL��jih1�­]^_��p_�V ]^_FVy�«V T�_ { Y
�\�p]^Y«³QV _ { �ab1Xr�p[FVy�p_�Y\]§�^jy�,]^_§jyV TDY«b�cf�ab�j �W��T�±�V T z �,kWj Y«qM¸Z¡�V TWh�Vi�\�p_�YH]ª_ { �,_�_ { YM_�Vy��Y«] { Vyc¯_�YH[�]ª³´Y\[^Yf� bdV TP_Fj `
h�V µ�YH[�YHTP_©c�[^bd� bZT�YQ�p_(�abZTPXZYHTP_�V b�TW��j�]FV mZT�V ¾��H�,TW�aYQj YHX�YPj ]Fs1³ { Y\[^Yg�p]©�´¢D�ðX��Zj ��Y�bdcl��¨i��±Zº�²4]^��mZm�YH]^_�]U_ { Y�bZ¢�¢lb�]FV _�Y
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VycF_ { YfwL�Zjyh��ð_�YH]^_´V ]WkW�,]^YPh�b�T��,T��,¢D¢�[^bZ¢�[FVy�p_�YfYH]^_�Vi�	�,_�Y5bdcF_ { YfX��p[�Vi�,TW�aY¥��bFX��,[FVy�pTW�aY¥�	�p_�[FV Æ�b�cF_ { Yf¢W�,[F����YH_�YH[�]
��jy�p]^_QjyV TDY bdc:��bdj �W��T�±	V T z �,kWj Y Ä�¡�¨

w { �,_�h1bQ_ { Y©¢��p[F����YH_�YH[fYH]^_�Vi�	�,_�YH]�Vy��¢Wj `£c�bZ[5¢�b1X�YH[^_x`£�,TWh b�_ { YH[¥V T���bd��Y©]^_��p_�YH]�� z �pk�j Y·°�] { bF³�]5_ { Y
¢�bZ¢��Wjy�p_�V b�T�] { �p[^Y\]¥b�cl_ { Y#h�V µlYH[�YHTP_MV TW�ab���Y��Hjy�,]^]�Y\]Mh�Y\¾DT�YPh;V T;_ { Y·¢�[^YHX�V b��D]¥]^Yg��_�V b�TW¨DqMjyjDTR���(klY\[^]MV T;_ { V ]
_��pk�j Y�³5YH[�YMh�YH[�V X�YPh�c�[^bd� _ { Y¥¢��p[F����YH_�Y\[4Y\]^_FVy�	�,_^Y\]4bdcr_ { YM��bZ]^_´m�YHT�YH[��Zjg]^¢�YP�\V ¾��H�,_FV bZT�mdV X�YHT=V T z �,kWj Y¥Ä�¨gnxT
¸�²Z²��ZsW² ¢�YH[���Y\TR_©bdcl_ { YQ¢lb�¢D��ji�,_�V b�T;³ª�p]©¢lbPbZ[Fs�°Z�®�,TWh;�Z² ¢�YH[���Y\TR_©k�YPj bZT�mZYgh	_^b®b�TDYQbdcl_ { Y��	VyhDh�j Y��\jy�p]^]^YH]
�,TWh6¸���¢lY\[F��Y\TR_/��b��Wjyh«klY®� { �,[F�Z�a_^Y\[FV ¤HYgh6�p]�klYgV TDm;» [FVy� { »i¨ � �

½�bdj ����TD]M° _^b�º/bdc z �,kWj Y#° ] { bF³ _ { YQ¢lbZ¢��Wjy�p_�V bZT;] { �p[�YH]¥k��p]^Ygh§b�T�¢lY\[F�	�,TDY\TR_©[F�,_ { YH[¥_ { �,T�����_��W��j
V TW�ab��¥YP¨ z:{ Y«TR���(klY\[^]�]^�DmZm�YH]^_�_ { �,_�_ { Y6j bZT�mZ�ð_^Y\[F� [FV ]^¬£b�cuk�YPV TDm�¢�bRb�[ª³��p]	�(�W� { j bF³´Y\[ª_ { �,T�_ { Y6��b�[^[^Y\�
]^¢�bZT�hDV TDm;] { bZ[^_��ð_^Y\[F��[FV ]^¬Â�JÄ¶��bd��¢W�,[^YPh6_�b!²	¢�YH[F�aYHTP_F¡�¨ z:{ Y®] { �p[�Y®b�cW¢lYHb�¢Wj Y®³ { bZ]^Y®¢�YH[��	�pT�YHTP_�V T���bd��Y
jy�^`!V T=b�TDY«b�cu_ { Y6�	Vih�hDj Y£V T���b��¥Y£�\ji�,]^]^YH]ª³��p]§°�º#�,TWh�¿Z�·¢�YH[���Y\TR_�s�³ { Y\[^YP�,] ¹ ¢lYH[���Y\TR_�b�cu_ { Y«¢lbZ¢��Wjy�p_�V bZT
k�YPj bZT�mZYgh®_�b�_ { Y#» [�Vi� { »:V T�_ { Y#j b�TDm��­_�Y\[F�	¨ z�{ Y#jy�p]^_Mc¯b��D[	�ab�j �W�¥TD]�b�c z �,kWj Y#°Qm�V X�Y«_ { Y·[F�p_�V b�bdcfj b�TDmZ�ð_�YH[F�
_�b�] { b�[^_��­_�YH[�� [F�,_^Y\]Fs:V TWhDVy�\�p_�V T�m�_ { �p_¥bZT�j `£Äd¿/¢lY\[F��Y\TR_¥bdc�_ { Y·¢lY\bZ¢�j Y·³ { b�³´YH[�Y·¢lbRb�[MV T�b�TDY·¢lY\[FV buh§³´Y\[^Y
Y\ÆR¢�YP�a_^Ygh _�bQklY(¢lbRb�[�V T®_ { Y«j bZT�mQ_�YH[��	¨���Vi�	Vyjy�p[Fj `gsZ_ { Y·� { �pT���Y©bdcRk�YPj bZT�m�V TDm/_^bQ_ { Y©_^b�¢�V TW�ab���Y·�Hjy�p]^]�V T®_ { Y
] { bZ[�_ª_�YH[F� ³��p]ª_x³QVi�aY£�,] { V m { �,]§V T�_ { Y£j bZT�m#_�YH[F�Msl³ { Vij Y6V T�hDV XuVyh����Zj ]§V T�_ { Y£�	VyhDh�j Y6�Hjy�p]^]^Y\]ª³´Y\[^Y£��b�[^Y
jyV ¬ZYgj `�_�b	k�Y _ { YH[^Y§V T6_ { Y®j b�TDm	[^��T6_ { �pT�V T6_ { Y ] { b�[^_�[��DT�¨

F z �pk�j Y®°	�pklb��D_ { YH[�Y F

z �,kWj Y;°#�Zj ]^b6] { b1³�] ¢lbFXZY\[^_x`�[F�,_^Y\]®�pT�h�¢lb�¢D��ji�,_FV b�T�] { �,[^YH]®c�bZ[ª]^YPj YP�a_^Ygh�]^��kD¢lb�¢D��ji�,_�V b�TD]F¨ z:{ Y;¦H�DY\�
]^_�V bZT V ]/_^b6³ { �,_/Y\ÆR_�YHTP_ { `R¢lb�_ { YH]^Y\]��pklb��D_ _ { Y§³´Ygjij �ðklYgV T�m£bdcW¢W�,[^_�Vi�a�Wjy�p[ ¢lbZ¢��Wjy�p_�V bZT*]^��kDm�[^bZ��¢D]/]^�W� { �,]
j b�TDY���bZ_ { YH[^]FsW»yh�b��Dk�j Y�V T���b��¥YQTDb®¬uVyh1]F» { b��D]^Y { b�jyh�]Fs���b��D¢Wj Y\]¥³QV _ { � { Vyjyh�[^Y\T;bZ[©¢lY\TD]FV bZT�YH[ { bZ�D]^Y { bdjih1]M�,[^Y
�abZT�¾D[F�¥YPh«bZ[�[�Y � YP�a_^Ygh«kR`�Yg��¢WV [FVy�\�Zjr[�YH]^��j _�]F¨

¼�bZT�Y(¢W�,[^Y\TR_�]Fsd�,TWh§V T§¢��p[^_�Vy����ji�,[¥j bZTDYQ��bZ_ { Y\[^]FsD�p[^Y�mZY\TDY\[F�Zjyj `«]^Y\YHT��,]fklYgV T�m/¢W�,[^_�Vi�a�Wjy�p[�j `·XR��j T�YH[F�,kWj Y
_�b�¢lbFXZY\[^_x`P¨ z�{ V ]§V ]	��b�TD¾D[���YPh®kP`£_ { Y«[^Y\]^�Wj _^]�m�V XZY\T�V T�[^bF³�]ªÄ�_�b�ºQbdc z �,kWj Y6°Z¨dqM��bZT�m���YP��klYH[�]ªbdcu_ { Y
_x`R¢�Vy�H��jDj b�TDYQ��b�_ { YH[ { b��D]^Y { b�jyh	��b�TD]FV ]^_FV TDm bdcl�4]FV T�m�j YQ��bZ_ { Y\[¥�,TWh	� � { Vyjih	�pm�YPh	�,�>±4`�YP�,[^]Fs�b1X�YH[©�Z°4¢�YH[F�aYHTP_
³5YH[^Y�¢lbPbZ[F¨�nxT!mZY\TDY\[F��jis´V TWhDV XuVyh1�W�Zj ]6c�[^b��0j b�TDY��¥bZ_ { Y\[ { b��D]^Y { b�jyh�]6�\j Yg�p[�j `�klYgj b�TDm�YPh;_�b�b�TDY�b�c�_ { Y�_x³´b
k�bZ_�_^bd��V T���bd��Y��Hjy�p]^]^Y\]F¨W��b1X�YH[�_a`#[F�,_�YH]©³´YH[�YQ¢W�,[^_FVy�a�Wjy�p[Fj ` { V m { �Z��b�TDm®T�bZTD�ðYg��¢Wj b1`�YPh;j bZT�Y���bZ_ { Y\[^]©³QV _ {
_ { [�YHYQ� { Vyjih1[^YHT;�,TWh	�Z��b�TDm �DT�YP��¢�j b1`ZYgh	��bZ_ { Y\[^]f³QV _ { _x³´b®� { Vyjih1[^YHT;� Ä�¿ �,TWh�ÄZÄ ¢lY\[F��Y\TR_�¡�¨Dt:`#�ab���¢��p[FV ]^bZT�s
� { VyjyhDj YH]^]U]FV TDmdj Y/��Y\T;c �Z�aYPhM�(�W� { j b1³5YH[U¢�b1X�YH[^_x`Q[F�p_�YH]©� Ä ¢�YH[���Y\TR_�¡^s��pT�h	�ª��b�TD]FVyh�Y\[F�pk�j Y�¢D[�bZ¢�bZ[^_�V bZT	bdcZ_ { YH]^Y
V TWh�V XuVyh����Zj ](³´Y\[^Y®» [FVy� { »y¨
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��YH[^]FV ]^_�YHTP_4¢lb1X�YH[�_a`���b��WjyhQklY	�©¢D[^b�kWj YP� c¯b�[ j b�TDY	��bZ_ { Y\[^]FsPY\]^¢lYg�HVy�Zjyj `�Vyc�_ { Y\` { �Zh��	�pTP`�� { Vijyh�[�YHT�bZ[
³5YH[^Y·�DT�YP��¢�j bF`ZYghD¨ � 0 Å�bZ[¥_ { YH]^Y«m�[^b��D¢D]Fsd_ { Y«[�V ]^¬6b�c�klYgV T�m�¢lbPbZ[	V T�_ { Y6j bZTDm�_^Y\[F� ³ª�,]	�Zjy��bZ]^_M�p] { V m { �,]
_ { Y©[FV ]^¬	b�cRklYgV T�m·¢lbPbZ[ªV T=�(mdV XZY\T�¢lY\[FV buhD¨�tW`;��b�TR_�[F�,]^_FsZbZT�j `;¸,Ä·¢�YH[F�aYHTP_´bdc~� { Vyjih�j YH]^]´]FV T�m�j YM��Y\T�³ { b·³´Y\[^Y
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V T;³ { Vi� { _ { Y·Yg�p[�TDY\[MV ] { V m { �ð]^¬uVyjyj Ygh	_^b���¨i±��Zº®V T { bZ��]^Y { b�jyh�]©³ { Y\[^YQ_ { YQYP�,[^T�YH[«V ]©�DT�YP��¢�j bF`ZYgh��=�¥bZkWVyjyV _x`
V TWh�Vy��Y\]ª³5YH[^Y·XZY\[^`£]FVy�	Vyji�,[F¨ z�{ Y«[�YP�,]^bZT�V ]�_ { �p_Mj bF³3]^_F�^`uV TDm�¢D[^b�kW�,kWVyjiV _�V Y\]	�p_�b�TDY·YHT�h®b�c�_ { Y6hDV ]^_�[FV kD�D_�V bZT
³5YH[^Y©�D]^�W��jyj `	b�µl]^Y\_´kR` { V m { ]^_���`�V T�m·¢D[�bZk��pkWVyjyV _�V YH]ª�p_5_ { Y¥bZ_ { Y\[´YHT�hD¨ZnaT�_ { Y«�H�p]^Y©b�cu��b��D¢Wj Y\]4³/V _ { � { Vijyh1[^YHT�s
_ { V ]Qj Ygh«_^b£�pT��Zjy��b�]^_��DT�Vic�b�[F����bZk�VijyV _a`=V TWh1YHÆ�bdc:�Z¨ ¹ �Z¿�_�b;�Z¨ ¹ ��²Z¨

��YHT�]FV b�TDY\[^]�m�YHT�YH[��Zjyj ` { �Zh j b1³5YH[^�ð_ { �pT�����X�YH[F�,mZYU]^_���`�V T�m�¢D[^b�kW�,kWVyjiV _�V Y\]´�,_~_ { YUklb�_^_�b����pT�h { V m { YH[^�ð_ { �,TD�
�^XZY\[F�,mZY/]^_F�^`uV T�m®¢�[^bZk��pk�VijyV _FV Y\]«�p_(_ { Y/_�bZ¢�¨���YHTD]FV b�TDY\[«�abZ��¢Wj YH]©³/V _ {£{ V m { ¦����ZjyV ¾W�\�p_�V b�TD] { �Zh£�,T;Y\ÆR_�[^Yg��YPj `
{ V m { � { �,TW�aY�b�crY\]F�H�p¢�V TDm6j bF³8V T���bd��Y	���Zjy��b�]�_ª²Z�(¢lY\[F��Y\TR_�¡�sP[^Y � Yg��_�V TDm«_ { YMj b1³ ��TW�abZTWh�V _FV bZT��Zjg¢lb1X�YH[�_a`	[F�p_�Y
bdcd_ { V ](¬�V T�h«b�c { b��D]^Y { b�jyhD¨

z�{ Y6]^Yg��b�TWh { ��jicUbdc z �pk�j Y*±�] { bF³�]	_ { �p_£��b�kWVyjiV _x` h1�D[FV T�m�_ { Y#_^[��pT�]FV _�V bZT@¸Z²Z²���*�²Z¸=hDVyh�TDbZ_£h�V µ�YH[
h1[F���	�p_�Vi�\�Zjyj ` c�[^b�� ��b�kWVyjiV _x` h���[FV TDm�_ { Y�_�[F�,TD]FV _FV b�T ¸Z²�² ¹ *Z²Zº�¨ �4T ��X�YH[F�,mZYgs4]^_���`�V T�m�¢D[�bZk��pkWVyjyV _�V YH]6³´Y\[^Y
]FjyV m { _Fj ` { V m { Y\[ªV T��ZjyjlV TW�ab��¥YM�Hjy�,]^]�Y\]Fs�j Yg�Zh�V T�m·_�b#�·j b1³5YH[ªV TWh1YHÆMb�cRb1X�YH[F��jij���b�kWVyjiV _x`P¨Zq¥T�Y\Æu��Y\¢D_�V bZT�³��p]´_ { Y
¢�b1X�YH[^_x`®¢lY\[^]FV ]^_^Y\TW�aYªb�cWj bZT�Y®�¥bZ_ { Y\[^]�³QV _ { _x³´bMb�[Q��b�[^Y§� { Vyjih1[^YHT#³ { Vy� { c¯Ygjyjuc¯[�b�� �Z¨ ¹ ²�¿�_�b£�Z¨y±��Z¿Mc¯b�[�TDbZT��
Yg��¢Wj bF`ZYgh·j b�TDYª��b�_ { YH[�]�³/V _ { _ { [^Y\Yª� { Vijyh1[^YHT#�,TWh·c�[^bd� �Z¨y°Z¿ ¹ _^bM��¨y¿Z²Z¿©c¯b�[:YP��¢�j bF`ZYgh·j bZTDY���bZ_ { Y\[^]:³QV _ { _x³´b
� { Vyjyh�[^Y\TW¨Zq©]ªV T�¸Z²�²Z��*Z²�¸Zs���b�kWVyjyV _x`£V TWhDVy�aYH]�V T�¸�²Z² ¹ *�²Zº�³´Y\[^Y©X�YH[^`M]FVy�	Vyji�,[��Z�a[^bZ]^]�hDV µlY\[^Y\TR_5]^��kD¢lb�¢D��ji�,_FV b�TD]Fs
��j klYPV _�b�T��	j b1³´Y\[Qj Y\XZYgjr_ { �,T�V T�¸�²Z²���*�²Z¸�¨
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eUb1³0h1bRY\]®_ { V ]®[�YPjy�p_�V XZYgj `!]^_��p_�Vi�M¢WVy��_��D[�Y;bdc5_ { Y;³´Y\]^_���YH[��	�pT V T���bd��Y¶hDV ]^_^[�V k��D_�V b�T3�ab���¢��p[^Y£³QV _ { _ { Y
Y\ÆR¢�YH[FV Y\TW��YQbdcÃ�f�p]^_«��Y\[F�	�,TR`(�	�f�,]^_M�4YH[��	�pTP`6³��p]¥[�YH�DT�V ¾DYPh	³QV _ { w�Y\]^_«��Y\[F�	�pTP`*V T!c �ZjyjW¸Z²�²Z��¨Ú�UY\�DT�V ¾��
�\�p_�V bZT!��YP�,TR_©_ { �,_©_ { YQ³´Y\]^_«��Y\[F�	�pT;¢�b�jyV _�Vy�H��jW�pT�h	YP�abZTDbd�	Vy��]^`R]^_�YP�8³ª�,]¥YHÆP_^Y\TWh1YPh	_�b®_ { YQYP�,]^_^Y\[^T;¢W�,[^_
bdc~_ { Y£��b��DTP_^[�`P¨lnx_§V ] ³´Ygjij�¬RTDbF³�T=_ { �p_ª_ { V ] _�[F�,TD]FV _FV b�T { �Zh=�#jy�p[^m�Y£Vy��¢W�Z�a_ªbZT=_ { YMYg�p]^_§�4YH[F�	�,TÂV T���bd��Y
h�V ]^_�[FV kD��_FV b�TW¨ � 1 z:{ V ];V ]	[�Y � YP��_�Ygh�V T@Å�V mZ��[^YH]MÄÂ�pT�h�°=�^��j ]^bÂ�ab���¢��p[^Y z �pk�j Y\] ¹ �,TWh�ºZ¡©³ { Vy� { ] { b1³ _ { Y
Yg��¢WV [FVy�H��jrXr�p[FVy�,TW�aYH]Q�pT�h6��bFX��,[FVi�,TW�aYH]Qc�bZ[�_ { Y Yg�p]^_Q�4YH[F�M�pT6]F����¢Wj Y®¸Z²�²Z��_�b;¸Z²�²Zº�¨

naT=_ { Y£�H�p]^YM³ { Y\[^Y£��bFX��,[FVy�p_�YH]§�p[�YMTDb�_§��b�TR_�[^bdjij YPh=c�bZ[§��Å�V m��D[^YMÄd¡^s�X��,[FVy�pTW�aY£V TW�a[^YP�,]^YPh�]^_�YHY\¢Wj `!c�[^b��
¸�²Z²��	_�b!¸Z²�²Z¸;�,TWh6_ { Y\T�]^_F�^`ZYgh���b�TD]^_��pTP_Q�DTP_FVyj5¸�²Z²�°Z¨unaT ¸�²Z²�±ZsfV _�c¯Ygjiju]FjyV m { _�j `��pTWh#_ { YHT�[^Yg�	�ZV TDYgh���b�[^Y
b�[�j YH]^]��abZTD]^_��,TR_�c�b�[Q_ { Y®[^Y\]^_Qbdc:_ { Y®]F�Z��¢�j Y®¢lY\[FV buh�¨ z�{ Y�h1YP�a[^YP�,]^Y�V T V TDYg¦����ZjyV _a`�V T ¸Z²�²Z±	³��p]Q¢D[�YP�aYPh1YPh
kP`��M] { �p[^¢Lh�YP�\jyV T�Y�V T*YP�,]^_��4YH[F�	�,T �/v���mZ[^bF³�_ { [F�,_^Y\]Q³ { Vy� { ]^Y\_�V T*³ { YHT*_ { Y	]^bZ���H��jij YPh�[^YH��TWV ¾W�\�p_�V bZT
k�bRbd�+�H����Y�_�bÂ�,T�Y\TWh!V T@¸�²Z²,Ä�¨4Å�V mZ��[^Y�Ä��Zj ]^b=]^��mZm�YH]^_�]M_ { �,_M¾�[^]^_6�pT�h { V m { YH[«bZ[Fh1YH[6��bFX��,[FVy�pT���YH]«³´Y\[^Y
T�bZT��­]^_��p_�V bZT��p[^`Âh1�D[FV TDm£_ { �p_Q_�Vy��YPsu³QV _ { �;�\j Yg�p[�j `�[FV ]FV T�m;_^Y\TWh1YHT���`=��TR_�Vijf¸Z²�²pÄd¨~nx_Q] { b��Wjyh6klY®T�bZ_�YPh#_ { �p_
h1YH]^¢�V _�Y _ { Y/[�V ]^Y®�,_(_ { Y k�YHm�V T�TWV TDm	b�cd_ { Y TWV TDY\_FV Y\]Fs~V T�YP¦H�W�ZjyV _a`=V T¶�f�,]^_·�4YH[��	�pTP`�³��p]·�(��� { j b1³´Y\[(_ { �,T¶V T
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w�Y\]^_Q��Y\[F�	�,TR`=h1�D[FV TDmM_ { Y ³ { bdj Yª]F�Z��¢�j Y ¢�YH[FV buh�¨

F ÅÃV m��D[^YªÄ;�pklb��D_ { YH[�Y F

F ÅÃV m��D[^Y§°	�pklb��D_ { YH[�Y F

na_¥V ]�V TP_^Y\[^Y\]^_FV TDm/_^b/]^YHY(_ { �p_�V T®_ { Y«�H�,]^Y©³/V _ { �ab1Xr�p[FVy�p_�YH]���Å�V mZ�D[�Y«°�¡^s�_ { Y©[FV ]^Y·V T§X��p[�Vi�,TW�aY«V T�¸�²Z²���*�²Z¸
³��p]§Vi�M��YPh�Vi�,_^Ygj `¶c¯bdjij bF³´YPh�kP`!�#h�[�bZ¢ÂV TÂ¸Z²�²Z�#�,TWh=V TÂ¸Z²�²Z¿�¨ z�{ YMX��,[FVy�pT���YM_ { YHT=[^b�]^Y£�pmd�ZV TÂV TÂ¸Z²�²pÄ*�,TWh
¸�²Z²�°	�,TWh·]^_F�^`ZYgh6��b�[^Y b�[Qj YH]^]Q�abZT�]^_F�,TR_��DTP_FVyjR_ { Y Y\TWh·b�cD_ { Y ]F����¢Wj Yg¨rq ¢lbZ]^]FV kWj YªYHÆP¢Wjy�pT��p_�V b�T�V ]�_ { �p_�_ { Y
c ��jij�V TÂV TDYP¦H�W��jiV _x`!V TÂ¸�²Z²��#�,TWh=¸�²Z²�¿#V ]ª_ { Y£�abZT�]^YP¦H�DYHT���Y«b�cf��b�TR_�[^bdjijyV TDm�c¯b�[§V TDYg¦��W��jiV _x`!V TW�a[^Yg�p]FV TDm�c ����_�bZ[�]
]^��� { �p]«[FV ]FV T�m��DTDYg��¢Wj bF`u��Y\TR_6�pT�h�c ��jijyV TDm�jy�pklb�[£�	�,[^¬�YH_«¢��p[^_�Vy�HV ¢W�,_FV bZT�¨Wna_6V ]M¬PTDbF³�T�_ { �p_6�(�W� { b�cÃ_ { Y
V TWV _�Vi��jlV TW��[�YP�,]^YMV T=V TDYg¦��W��jyV _x`	³ª�p]ª�H�,�D]^YghQkP`��(]^��hDh�Y\T�[FV ]^Y	V T�³ª�,mZYMV T�YP¦H�W��jiV _x`��«³ { Vy� { ³ª�,] ��b�TW�aYHTP_^[��p_�YPh
��jy��bZ]^_ Y\Æu�\j ��]FV X�YPj `�V T�_ { Y	_�[F�,TD]FV _FV bZT=`ZYg�p[®¸Z²�²Z� � G+��slkD��_®�Zj ]^b6kP`�V T���[^Yg�p]FV T�m6�DT�YP��¢�j bF`u��Y\TR_®�,TWh�c ��jijyV TDm
jy�,klbZ[;�	�,[^¬ZY\_	¢��p[^_�Vy�HV ¢W�,_FV bZT�s�Y\]�¢�YP�\Vy�Zjyj `¶bdcf³´bd��YHT�¨ � H�eUb1³´Y\XZY\[Fs���TDYg��¢Wj b1`���YHTP_	¬ZY\¢D_M[FV ]FV T�m��DTR_�Vyj�¸Z²�²Z¿�s
��c�_^Y\[®³ { Vy� { V _§]^_F�,kWVyjiV ¤\YPhL�,TWh�Y\XZY\T3c�YPjyj©c�b�[®`Zb��DTDm�YH[®¢�YHb�¢Wj YP¨(�DVy�	Vyji�,[Fj `PsÃ¢W�,[^_FVy�\V ¢��p_�V b�TLbdc´¢lY\[^]^bZT�]��pm�YPh
k�YH_x³´Y\YHT�Äd�·_�b�±pÄ�`�YP�,[	c¯Ygjijd�DTR_�Vyj�¸Z²�²Z¿�s�¢WVy�Ú¬�YPh®��¢�c¯b�[§�Q] { bZ[�_�_FVy��Y6�pT�h®]^_F�^`ZYgh=�abZT�]^_F�,TR_	��c¯_�Y\[§¸�²Z²�°Z¨�q©]
��TDYg��¢Wj b1`���YHTP_¥�,TWh§c �ZjyjyV T�m/¢��p[^_�Vy�HV ¢W�,_FV bZT;�p[^Y�mZY\TDY\[F�Zjyj `«[^Y\m��,[Fh�Ygh§�,]�V T�YP¦����ZjyV _a`#V T���[^Yg�p]FV T�m�sD��b�TR_�[^b�jyjyV T�m�c�bZ[
_ { Y\]^Y	c �Z�a_^b�[^] j YghQ_�b6�«j b1³5YH[ j YHX�YPjgb�c~��YP�,]^�D[^Ygh�V TDYg¦����ZjyV _x`P¨ z �,¬ZY\T�_^b�mZY\_ { YH[�s�Å�V mZ�D[�YH]4Ä6�,TWh�°©]^��mZm�YH]^_´_ { �p_
h�V µ�YH[�YHT���YH]�V T®bZk�]^YH[^Xr�pk�j Y\]´YHÆP¢Wjy�ZV T®klY\_a³5YHY\T=¿Z°Q�pT�h�°��(¢�YH[F�aYHTP_5b�cuV T�YP¦H�W��jiV _x`PsZ³ { Vi� { V ]´]FjyV m { _�j `;��b�[^Y©_ { �pT
V T6w�Y\]^_Q��Y\[F�	�,TR`=��¿Z��_�b;¿Zº�¢�YH[F�aYHTP_F¡�¨

F z �pk�j Y ¹ �pklb��D_ { YH[�Y F

F z �pk�j Y®º	�pklb��D_ { YH[�Y F

z�{ Y#YH]^_�Vi�M�p_�YH]£c�bZ[M_ { Y*��b�h�Ygj:¢W�,[F����YH_�YH[�]	mdV X�YHT@V T z �pk�j Y*²®] { bF³�_ { �,_M_ { Y#¢�YH[F�M�pTDY\TR_«X��,[FVi�,TW�aY
V T@�f�,]^_£��Y\[F�	�,TR`�³��p]£�(�W� { j b1³5YH[M_ { �,T@V T�_ { Y#w�Y\]^_FsWkD��_M_ { �p_«_ { Y#_�[F�pT�]FV _^b�[^` ��bd��¢lb�TDY\TR_«³ª�p]£��b�[^Y
¢�YH[^]FV ]^_�YHTP_F¨:Å�bZ[¥YHÆu����¢Wj Ygs�V T�_ { Y6�H�,]^Y«³/V _ { _�Vy��Y«] { Vic�_�YH[^]	�,TWh§TDb��ab1Xr�p[�Vi�,_^Y\]	�^�ab�j �W�¥T�¿Z¡�sd_ { Y6�abRYv,;�HV YHTP_^]
Vy��¢�j `�_ { �p_®�«¢lY\[FV b�h��ð]^¢lYg�HV ¾W�	V TW�ab���Y	] { b��Ú¬�³ª�,]/[^Ygh��W�aYPh�_�b¶¿�ºM¢�YH[F�aYHTP_®�Zc�_^Y\[/b�TDY	¢lY\[FV buh��^º«¢lY\[F�aYHTP_�V T
w�Y\]^_��4YH[F�	�,TR`�¡^¨�qMc�_^Y\[5_ { [^YHY(¢lY\[FV b�h�]Fsd�pk�bZ��_�¸Z±�¢�YH[���Y\TR_5bdcR_ { Y«V TWV _�Vi��jZ] { bu�­¬M[^Yg�	�ZV TDYgh®����bd��¢W�,[^YPh _�bQb�TDY
¢�YH[F�aYHTP_QV T6w�YH]^_/��Y\[F�	�pTP`u¡�¨

F z �pk�j Y®²	�pklb��D_ { YH[�Y F
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Å�V m��D[�Y;±«] { b1³�] _ { YMYHX�b�j �D_�V b�T�bdc�_ { Y	_�Vy��Y	] { Vic�_�YH[^]«� n �pT�hÒ� n �^��j ]^b*��bd��¢W�,[^Y z �pk�j Y£²ZsÃ��bdj ����TD]®¿
�,TWh*±Z¡�¨ z�{ Y�Vy��¢lb�[^_��pTW�aY®bdc:_ { Y§¢lYH[��	�pT�YHTP_��ab���¢�bZTDY\TR_�V T���[�YP�p]^Ygh��abZT�]FVih1YH[��pkWj `Â��c�_^Y\[�¸Z²�²Z��s~³ { Vij Y§_ { �p_
bdc�_ { Y®_�[F�pT�]FV _�bZ[�`�¢W�,[^_Q]FjiV m { _�j `Âc¯Ygjijy¨ z�{ Y=jyV ¬�YPj `�Y\ÆR¢�ji�,TW�,_FV b�T c�bZ[·_ { Y®[^YP�M�p[^¬r�pk�j Y®[FV ]^Y�bdc�_ { Y®¢lY\[F�	�,TDYHTP_
�ab���¢�bZT�YHTP_�V ]�_ { Y�YHTDb�[F��b��D]�³ª�pm�Y�mZ[^bF³�_ { V T8�f�p]^_��4YH[F�	�,TR`Âk�YH_x³´YHY\T8¸Z²�²Z�!�pT�h ¸Z²�²ZºZ¨5nxT _ { Y�`ZYg�p[^]
c�bdjij b1³/V T�m«[�YH�DT�V ¾W�H�,_�V b�TWsg_^[��Zh1Y���TWV bZT�] V T=�f�p]^_ª��Y\[F�	�pTP`§_�[FV YghQ_�b«¢��D] { _ { [^bZ��m { _ { Y�]F����Y�³��pm�YH] �,] V T�_ { Y
w�Y\]^_FsP³QV _ { _ { Yª[�YH]^�Wj _�_ { �,_�³ª�,mZY\]Q��ji��b�]^_/h�b��Dk�j Ygh·klY\_a³5YHY\T*¸Z²�²Z�M�,TWh#¸Z²�²Zº�¨Rq¥]/�	�pTP`®b�c�_ { Yª�DT�bZk�]�Y\[^X�YPh
� { �,[F����_�YH[FV ]^_�Vi�a]U�DT�h�Y\[Fj `uV TDmª³ª�,mZY\]�� Yg¨ m�¨1]^¬uVyjyjis��¥bZ_�V Xr�p_�V b�TMbZ[Ã³´bZ[�¬uV TDm { b��D[^]��§�,[^Y�_FVy��Y/V TPX��,[FVy�pTP_©c�b�[©�	�,TR`
V TWh�V XuVyh����Zj ]FsZ_ { Y©mZ[�b1³�_ { V T®³ª�,mZY\]ªV TW�a[^YP�,]^YPh Y\ÆuV ]^_�V T�mQ³ª�,mZY«h�V µ�YH[^Y\TR_�Vy�Zj ]ªV TWh1�W�aYPh kP`M¢lY\[^]FV ]^_^Y\TR_�h�V µ�YH[�YHTW�aYH]
V T6_ { Y\]^Y®� { �p[F����_�YH[�V ]^_�Vy��]F¨

F ÅÃV m��D[^Y§±	�pklb��D_ { YH[�Y F

naT	_ { YQ�H�,]^Y(³/V _ { b��D_©��bFX��,[FVy�p_�YH]Fs�_ { Y�] { �,[^Y�b�cg_ { Y�¢lY\[F�	�pT�YHTP_©��bd��¢lbZT�YHTP_©V T���[^Yg�p]^Ygh§c�[^bd� ����¢�YH[F�aYHTP_
V T�¸Z²�²Z�Q_�b ¹ �/¢lY\[F��Y\TR_MV T�¸�²Z²�º�� ]^YHY#��bdj ����T�¿Qbdc z �pk�j Y#²Z¡�s:V T�hDVy�H�,_�V T�m�_ { �,_	V TW�ab���Y#V TDYg¦����ZjyV _x`6mZbZ_M��b�[^Y
�,TWh	�¥bZ[^Y�¢lY\[^]FV ]^_�Y\TR_U_�bF³ª�p[�h�]U_ { Y�Y\TWh�bdcg_ { Y�TWV TDY\_FV YH]F¨ z�{ V ]©�H�,T	k�YQV TR_�YH[^¢�[^Y\_^Ygh	�p]©�abZTPXZY\[^mZY\TW�aY�_�b ³´Y\]^_^Y\[^T
�abZT�hDV _FV b�TD]FsD�Zj _ { bZ��m { V T�¸�²Z²�ºZs�_ { Y�] { �p[�Y(bdcg_ { Y�¢lYH[��	�pT�YHTP_¥�ab���¢�bZT�YHTP_¥��j [^YP��h�`·YHÆ���Y\YPh1YPh�_ { Y�bZTDYQV T§w�Y\]^_
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j bF³´YH[Q�,TWh«_ { Y ��¢D¢lY\[Q�	VyhDhDj Y®�\ji�,]^](bdcd¢�YH[F�	�,TDY\TR_QV T���b��¥YH]F¨

z�{ Y/��b�kWVyjiV _x`���Yg�p]^��[^YH](c�b�[ÃYP�,]^_���YH[��	�pTP`Q] { b1³�T6V T z �,kWj Y/¸�¸ªV TWh�Vy�H�,_^Y4_ { �p_�V T���bd��Y�¢�YH[�]FV ]^_�YHT���Y4³ª�,]
V TWV _�Vi��jyj `�j b1³5YH[(_ { �pT¶V T£w�YH]^_Q��YH[��	�pTP`P¨��1_���`uV T�m®¢�[^b�kW�pk�VyjiV _�V Y\]©³5YH[^Y/]F�	��jij Y\[·�pTWhMbFXZY\[F��jij��¥bZkWVyjyV _x` { V m { Y\[F¨
�´XZYH[©±Z²4¢lY\[F�aYHTP_fbdcg_ { Y(¢�bRbZ[U³´Y\[^Y(Y\ÆR¢�YP�a_^Yghª_�b YH]F�\�p¢lY�¢lbFXZY\[^_x`6��c�_^Y\[fbZT�Y(¢�YH[�V b�h§����bd��¢W�,[^Yghª_�b�°�¿�¢�YH[F�aYHTP_
V T w�Y\]^_���Y\[F�	�,TR`�¡^sf³ { Vy� { Vy��¢�jiV Y\]#_ { �,_�V TWh�V X�Vih1�W��j ]�]^_���`�YPh V T ¢lbFXZY\[^_x` c¯b�[�¸Z¨ Ä�°£¢lY\[FV b�h�]�bZT ��X�YH[F�,mZYg¨
��Y\[^]FV ]^_^Y\TR_�j `�j bF³ V T���bd��YPs�Vy¨ Yg¨Wj b1³ ¢�b1X�YH[^_x`#Y\ÆuV _©[��p_�YH]FsD³��p]«V T;¢W�,[^_�Vi�a�Wjy�p[«�ª¢D[^b�kWj YP��c�bZ[©��TDYg��¢Wj b1`�YPh;j b�TDY
��b�_ { YH[�]6�pT�h¶c¯b�[«T�bZT��­Yg��¢Wj b1`�YPh¶j bZT�Y��¥bZ_ { Y\[^]«³QV _ { �	�,TR`L� { Vyjih1[^YHT � YHÆ�V _·[��p_�YH]·b�c�¿Z¿��,TWh¶°Z¸§¢lY\[F�aYHTP_F¡�¨
»yv5bZ��kWj Y*V T���bd��Y#TDb�¬uVyh�]F» { bZ��]^Y { b�jyh�]M³´YH[�Y*� { �p[F����_�Y\[FV ¤\YPh;kR` { V m { YHÆuV _M[��p_�YH]£�p_M_ { Y�klbZ_�_�b��+�pT�h { V m {
]^_���`�V TDm6¢�[^bZk��pk�VijyV _FV YH]®�,_ _ { Y	_�bZ¢�¨U�f�p]^_§��Y\[F�	�pTL�abZ��¢Wj YH] ³QV _ { � { Vyjih1[^YHT�³5YH[�Y;��bZ[�Y;jyV ¬�YPj `�_�b6]^_���`��,_ _ { Y
k�bZ_�_^bd� _ { �,T6�p_�_ { Y4_^b�¢«YHTWh©bdc�_ { Y hDV ]^_^[�V k��D_�V b�TWsr��j _ { b��Dm { ¢�b1X�YH[^_x`/YHÆ�V _�[F�p_�YH]�hDV µlY\[^YPh«�abZT�]FVih1YH[F�,kWj `��Z�a[^bZ]^]
{ bZ��]^Y { b�jyhª_x`R¢�YH]F¨D��YHT�]FV bZTDY\[^]fm�YHT�YH[��Zjyj ` { �Zh { V m { ¢lbFXZY\[^_x`«Y\ÆuV _U[F�,_^Y\]¥�pT�h { V m { ]^_F�^`uV TDm ¢D[�bZk��pk�VijyV _FV YH]©V T	_ { Y
_x³´b;�	VyhDh�j Y®V T���bd��Y®�Hjy�,]^]^YH]F¨

q¥]§V T�w�YH]^_§�4YH[F�M�pTP`PsÃ�¥bZkWVyjyV _x`!V TWh�Vi�aYH]ª] { b1³´Ygh=jyV _�_Fj YMXr�p[FVy�,_FV bZT��Z�a[^bZ]^]ª¢lb�¢D��ji�,_FV bZT�]^�DkDm�[^b��D¢D]ªklY\�
�\�p��]^Y§j b1³ ]^_���`uV T�mM¢D[^b�kW�,kWVyjiV _�V Y\]/�p_�_ { Yªk�bZ_�_^bd� ³´YH[�Yª�D]^���Zjyj `���b��¥¢lYHT�]F�p_�YPh·kP` { V m { ]^_F�^`uV TDmM¢�[^bZk��pk�VijyV _FV Y\]
�,_�_ { Y _�bZ¢��,TWh«XuVy�aY XZY\[^]F��¨

F z �,kWj Y®¸Z¸	�,klb��D_ { YH[^Y F
)�)



tW` ¸Z²�²Zº�s�_ { Y���b�kWVyjyV _x`¶k�Y { ��XuV b��D[	b�cUYP�,]^_;�4YH[F�	�,TD] { ��h�klYg��bd��Y���b�[^Y6]FVy�	Vyji�,[	_�b�_ { �p_Mb�cfw�Y\]^_
�4YH[��	�pT�]F¨ZnxT§¢W�p[�_FVy����jy�p[Fs�]^_���`�V T�mQ¢�[^b�kW�pk�VyjiV _FV Y\]�c�bZ[5_ { Y(k�bZ_�_^bd� �pT�h _ { Y(_x³´b/�D¢D¢�YH[¥V T���bd��Y·�Hjy�p]^]���bFXZYgh _�b
Xr�Zj �DY\]4T�YP�,[ ��¨i°·�,] V T�w�Y\]^_ª��YH[��	�pTP`Psg³ { Vyj Y¥_ { �,_ c�b�[4_ { YMj b1³´Y\[ �MVih�hDj YM�Hjy�p]^] V T���[^Yg�p]^Ygh/_^b#�Z¨ ¹ �,Ä#�J³ { Vy� { V ]
��jy��bZ]^_�Vyh�YHTP_�Vi�\�ZjZ_�b·_ { Y©³5YH]^_���Y\[F�	�pT®¾�mZ��[^Y¥bdcu�Z¨ ¹ Äd±Z¡�¨�½�b�TRX�YH[^m�YHT���Y©³ª�,]´TDb�_���bd��¢Wj YH_�Y { bF³´YHX�YH[�sl�,TWh _ { Y
V TWh1YHÆ!�¥YP�p]^��[FV TDm#bFXZY\[F�ZjyjÃ��b�kWVyjyV _x`;[^Yg�	�ZV TDYgh { V m { YH[ª_ { �,TÂV T=_ { YMw�Y\]^_§���Z¨y°Zº�²#��bd��¢W�,[^YPh�_�b*�Z¨y°��Z¸Z¡�¨ z:{ Y
h1YP�\jiV T�Y�V T*Yg�p]^_®��Y\[F�	�pT V T���b��¥Y���bZk�VijyV _a`�[�Y � YP�a_^]/_ { Y�V TW�a[^YP�,]FV T�m£³´YgV m { _ b�cW_ { Y§¢�YH[F�M�pTDY\TR_®��bd��¢lb�TDYHTP_
h1bu�a�W��Y\TR_�YPh6V T z �,kWj Y®²	����bdj ����TD]Q¿	�pT�h6±Z¡�¨

ýDþ10 � ���������
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z:{ V ]©]^YP�a_FV bZT£kD[FV Y � `*h�V ]F���D]^]^Y\]©_ { Y�j bZT�mZ�ð_�YH[F�8]^_��pk�VyjiV _x`#b�c�_ { Y/³´YH]^_·��Y\[F�	�,T!�ab1X��,[FVy�pT���Y/]^_^[��W�a_^��[^YP¨ � � z:{ Y
[�YH]^��j _�](c¯b�[Ã_ { Y �Zh�hDV _FV bZT��ZjF³´Y\]^_(�4YH[F�	�,TM]F����¢Wj Y�] { b1³�_ { �,_(V T���b��¥Y/V TDYg¦����ZjyV _x`Q³��p](��b�[^Y�b�[(j YH]^]Ã]^_��p_�V bZTW�,[^`
k�YH_x³´Y\YHT=¸Z²�ºpÄ#�pT�h�¸�²Z²��Z¨ z�{ Y�¢��p[��Z��Y\_^Y\[4Y\]^_FVy�	�,_^Y\]4]^�Dm�mZY\]^_4_ { �p_´_ { Y�Xr�p[�Vi�,TW�aY�bdcr_ { YMV T���bd��YMV T�TDbFX��p_�V bZT�]
���¥ ³ª�p]�jy�p[�mZY\[��pT�h=_ { �p_	_^[��pTD]FV _�bZ[^`¶] { bu�­¬R]§³´Y\[^Y6]FjiV m { _Fj `���b�[^Y6¢lY\[^]FV ]^_�YHTP_�V TÂ_ { Y6YPV m { _FV YH]§_ { �,T V TÂ_ { Y
T�V T�YH_�V YH]F¨ z�{ V ]4[�YH]^��j _�YPh�V T=�·j b1³5YH[ª�abZTP_^[FV k��D_�V b�T�b�cr_ { Y©¢lYH[��	�pT�YHTP_ª��bd��¢lb�TDY\TR_´_�b·bFXZYH[��ZjyjgXr�p[FVy�pT���Y«�^�,klb��D_
¸���_�b;�Z��¢lY\[F�aYHTP_Qj b1³´Y\[F¡�¨

Á§bZ[�YHbFXZY\[FsW]�bd��Y#]^��kDm�[^bZ��¢D] { ��h�h�V µ�YH[^Y\TR_«[^Ygji�,_FV X�Y#¢lb�]FV _FV bZT�]M_ { �pT@V T�_ { Y�TWV TDY\_FV Y\]F¨�Å�b�[MYHÆ��Z��¢�j Ygs
_ { Y ¢�b1X�YH[^_x`�[F�,_^Y bdcdTDb�TD�ðYP��¢�j bF`ZYgh£j b�TDY®��bZ_ { Y\[^]�³QV _ { ¿	� { Vijyh�[�YHT6��]^YPh«_^b	k�Y { V m { Y\[QV T�¸�²Zº,Ä���±��ª¢�YH[F�aYHTP_
�ab���¢��p[�YPh�_^b6Äd¿M¢�YH[F�aYHTP_®V T ¸�²Z²��Z¡�¨U�DVy�	Vyji�,[Fj `PsU»yh�b��Dk�j Y;V TW�ab���Y	T�b£¬�Vih1]F»U��b��D¢�j Y\]/³´Y\[^Y	YHX�YHT�klY\_�_^Y\[/b�µ�V T
¸�²Zº,Ä	_ { �pT�V T�¸Z²�²Z��s~��b�TD¾�[F�	V TDm	_ { Y®Vy�	�pm�Y b�cd_ { Y YgV m { _FV YH]Q�p]�_ { Y®» `R�D¢�¢WV YP»uh�YP�\�Zh1YP¨u�lY\TD]FV bZT�YH[�]·��j ]^b { �Zh6�
��b�[^Y6c ��X�bZ��[F�pk�j YM[�YPjy�p_�V XZY«¢�bZ]FV _FV bZT�V T�¸Z²�ºpÄ�_ { �,TÂV T�klb�_ { ¸�²Z²����pTWh�¸�²Z²�ºZ¨�efbF³´Y\XZY\[Fs�_��p¬�YHT�_�bZm�YH_ { Y\[Fs�_ { Y
Y\]^_FVy�	�,_^Y\]·c�bZ[�_ { Y®��hDh�V _�V bZT��Zjr]F����¢Wj Y ]^�Dm�mZY\]^_�_ { �,_�_ { Y ³´YH]^_/��Y\[F�	�pT�V T���b��¥Y®hDV ]^_^[�V k��D_�V b�T6b�cd_ { Y YPV m { _FV Y\]
h�Vih«T�bZ_/hDV µlYH[�]^��kD]^_��pTP_FVy��jij `=c¯[�b��3_ { �p_/V T6_ { Y T�V TDYH_�V YH]F¨

4 ���!& & 
���9 
��� �������/.��� �
��¹i �Ã�#& 
���5=�

z:{ V ]ª¢��p¢�YH[�]^_��Wh�V YPh®_ { Y·¢lYH[�]FV ]^_�YHT���Y·b�c�¢lbFXZY\[^_x`¶�pT�h�V TDYP¦H�W��jiV _x`¶V T���Y\[F�	�,TR`6³QV _ { V T�_ { Y#c¯[��Z��Y\³´b�[^¬£bdcf�
�ab1Xr�p[�Vi�,TW�aY ]^_^[��W�a_^��[^Y®��buh1YPjy¨ z:{ Y Yg��¢WV [FVy�H��jr[^Y\]^�Wj _^]Q�\�pT6k�Y ]^�W�	�	�,[FV ¤HYgh6�p]Qc¯bdjyj bF³�]F¨

naTMw�Y\]^_©�4YH[F�M�pTR`gs1_ { YQV T���bd��YQh�V ]^_�[FV kD��_FV b�T	]^YHYg��Ygh	c �ZV [Fj `Q]^_F�,_FV bZT��p[^`�h���[FV TDmª_ { Y�TWV TDY\_FV YH]Fs1³QV _ { _x³´b
{ �p[�hDj `;TDb�_FVy�aYP�,kWj YM_^[�bZ��m { ]®V TÂV TDYg¦����ZjyV _x`!V TÂ¸�²Z²�¸#�pT�h=¸�²Z² ¹ ¨Ãv5��[FV T�m#_ { V ]ª¢lYH[�V b�hDs�¢lY\[F�	�,TDYHTP_§h�V µ�YH[�YHTW�aYH]
k�YH_x³´Y\YHT�V TWh�V X�Vih1�W��j ]	���H�abZ�DTP_�YPh�c�bZ[	°��Q_^b ¹ �Q¢�YH[F�aYHTP_�bdcu_�bZ_��Zj�V T�YP¦����ZjyV _a`g¨ z�{ Y«[^Y\]^_�bdcub1X�YH[��Zjyj�V TDYg¦����ZjyV _x`
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³��p]�h1�DY£_�b*_^[��pTD]FV _�bZ[^`!] { bu�­¬R]®_ { �,_�hDVyh=TDb�_§¢lYH[�]FV ]^_�c�b�[���b�[^Y£_ { �,TLb�TDY£b�[®_x³´b*¢lY\[FV buh1]F¨ z�{ Y¶�^XZY\[F�pm�Y
h1�D[F�,_�V b�T6b�c:��¢�b1X�YH[�_a`�]^¢�YPjyjr³ª�,]·�¥`ZYP�,[^]F¨

½ { �p[F����_�YH[�V ]^_�Vy��]Q]^�W� { �p]Q_ { Y��,mZYgs~Ygh����H�,_FV bZT �,TWh6Yg��¢Wj bF`u��Y\TR_Q]^_�[^����_��D[�Y®b�cW_ { Y�V TWhDV X�Vih1�W��ji» ] { bZ���
]^Y { bdjih�YHÆR¢�jy�ZV TDYgh�klY\_a³5YHY\T ¿Z�=�pT�h�¿Zº�¢�YH[���Y\TR_Mb�cf_�bZ_���j�V TDYg¦����ZjyV _x`P¨:nxT�_ { Y6¢�YH[FV buh��DTWh1YH[;V TPXZY\]�_�V m��,_FV bZT�s
j b�TDY���bZ_ { Y\[^]��pTWh*�abZ��¢Wj YH]/³QV _ { � { Vyjih1[^YHT*³5YH[^Y���b�[^Y�jyV ¬�YPj `�_^b£¢�bZ¢��Wjy�p_�Y§_ { Y�j bF³´Y\[Q¢��p[^_�]QbdcW_ { Y�V T���bd��Y
h�V ]^_�[FV kD��_FV b�TWs�³ { Vij Y;»yh�b��DkWj Y;V TW�ab���Y	TDb6¬�Vih1]F» { b��D]^Y { bdjih1]��,TWh�¢lY\TD]FV bZT�YH[^] ³´Y\[^Y;��bZ[^Y;jyV ¬ZYgj `�_�b6klY;c�bZ��TWh
V T£_ { YQ��¢D¢�YH[(¢W�p[�_^]F¨ z�{ Y�� { �p[F����_�YH[�V ]^_�Vi�a]©_ { �,_©³5YH[�Y���b�]^_·�Hj bZ]^Ygj `��,]^]^bu�HVy�,_^Ygh	³/V _ { j bF³ V TW�ab���Y/]^_F�,_��D]©³´Y\�
[�Y«�DT�YP��¢�j bF`u��Y\TR_M�pTWh���ji�,[^m�Y«TR���(klY\[�b�cf� { Vyjyh�[^Y\TWs:�Zj _ { bZ��m { _ { Y6jy�,_^_�YH[�[�YPjy�p_�V b�TD] { V ¢�]^YHYP�¥YPh®³5YP�p¬�YH[	V T
¸�²Z²�ºª_ { �pT¶V T¶¸Z²�²Z��¨��4T£_ { Y/bZ_ { Y\[ { �pTWh�s�_ { Y/¢D[^Y\]^YHT���Y/b�c�_x³´b§Yg�p[^T�YH[^]·�pT�h+*,bZ[ { V m { ¦����ZjyV ¾��H�,_FV b�TD]«��ji��b�]^_
�aYH[�_F��V T�j `®¢D�D_ { bZ��]^Y { b�jyh�]QV T#bZTDYªb�cd_ { Y ��¢D¢�YH[QV TW�ab���Y®�\ji�,]^]^YH]F¨

��YH[F�M�pTDY\TR_/V TW��bd��YH]�³5YH[^Y§��bZ[�Y®��b�TW�aYHTP_^[��p_�YPh6�,_�_ { Y§��Y\TR_�YH[�bdcd_ { Y§hDV ]^_^[�V k��D_�V b�T6_ { �,T���b�TR_�YP��¢�bZ[F�,�
T�YHb��D]�V TW��bd��Y\]FsfVy��¢Wj `uV TDm6_ { �p_®V T�hDV XuVyh����Zj ]/³ { b£³5YH[^Y	¢lbPbZ[/b�[�» [�Vi� { »UV T�bZT�Y§¢lY\[FV buh#³5YH[^Y	�DT�jiV ¬ZYgj `�_^b6klY
]^b;V T6_ { Y®j bZT�mZY\[�_^Y\[F�	¨uvªV ]F�Zh1X��,TR_��pm�YPh«m�[^bZ��¢D]�]^�W� { �p]Qj b�TDY®�¥bZ_ { Y\[^]Fs~V TWh�V X�Vih1�W��j ]Q�pµ�YP�a_^Ygh«kR`���TDYg��¢Wj b1`P�
��Y\TR_ªb�[ ¢lY\bZ¢�j Y;jyV X�V TDm#_^b�mZY\_ { YH[ª³QV _ { ��bZ[^YM_ { �,T�_x³´b*� { Vijyh�[�YHTÂ�Zj ]^b { �Zh { V m { YH[ª]^_F�^`uV TDm#¢D[�bZk��pkWVyjyV _�V YH]®V T
j bF³´YH[·V TW�ab��¥Y��Hjy�p]^]^Y\]·�pT�h£j bF³´Y\[(YHÆ�V _�[F�p_�Y\]«c�[^bd� ¢lbFXZYH[�_a`g¨�v5YH]^¢�V _^Y��abZT�]FVih1YH[��pk�j Y { YH_�YH[�bZm�YHT�YPV _a`=V T£]^_��^`uV TDm
¢�[^b�kW�pk�VyjiV _FV Y\]Fsu�pT*V TWh1YHÆ���Yg�p]^��[FV TDmMb1X�YH[��Zjyju��b�kWVyjiV _x`�hDVyh·TDb�_/hDV µlY\[Q���W� { ����[�bZ]^]/hDV µlY\[^YHTP_�]^�Dk�¢lb�¢D�Wjy�,_FV bZT�]
k�YP�\�p��]^Y�j b1³ ]^_���`�V TDm�¢�[^b�kW�pk�VijyV _FV Y\]6�p_«b�TDY�YHT�h;bdcÃ_ { Y=hDV ]^_^[�V k��D_�V b�T!³´Y\[^Y��D]^�W��jyj `L��bd��¢lYHT�]F�p_�YPh£kR` { V m {
]^_���`�V TDm	¢D[�bZk��pkWVyjyV _�V YH]Q�p_�_ { Y bZ_ { Y\[(Y\TWh�¨

�4XZY\[F��jij���b�kWVyjyV _x`�V T�w�YH]^_ ��Y\[F�	�,TR`§³ª�,]�]FjiV m { _Fj `�j bF³´Y\[/V T*¸�²Z²�º¥_ { �,T*V T�¸Z²Z²��Z¨§�ÃYH]^��j _�]/c�bZ[ hDV µlY\[^YHTP_
]^��kDm�[^bZ��¢D]�V T hDV µlY\[^YHTP_/`ZYg�p[^]/³´Y\[^Y§mZY\TDYH[��Zjyj `=X�YH[^`�]FVy�	Vyji�,[Fsu]^��mZmZY\]^_�V T�m!� { V m { h1YHm�[^YHY§bdcW]^_F�,_FV bZT��p[�V _x`P¨uq
j b�TDmZ�ð_�YH[F� �ab���¢��p[FV ]^bZT�c�bZ[fw�Y\]^_¥��Y\[F�	�,TR`«]^�Dm�mZY\]^_^]f_ { �p_U_ { Y(YPV m { _FV YH]F»D��bFX��,[FVy�pTW�aY(]^_�[^�W�a_^��[^Y·h�VihªT�bZ_¥h�V µ�YH[
�	�,[^¬�YPh�j `#c�[^bd� _ { �p_Ubdcg_ { Y�T�V T�YH_�V YH]F¨ z:{ YQ�	��V T;h�V µlYH[�YHT���Y�k�YH_x³´Y\YHT	_ { Y�_x³´b®h1YP�\�Zh1YH]U³ª�,]¥� jy�p[�mZY\[UX��,[FVi�,TW�aY
�,TWh6� { V m { Y\[�¢lY\[^]FV ]^_�Y\TW��Yªb�cd_�[F�,TD]FV _^b�[^`�] { b��Ú¬P]·V T6_ { Y YgV m { _�V YH]F¨

z�{ V ]·[��p_ { Y\[·]^_F�,_�V b�TW�,[^`�¢�Vi�a_��D[^Y®b�c:_ { Y®³´YH]^_���Y\[F�	�,T h�V ]^_�[FV kD��_FV bZT�³ª�,]#��b�TR_�[F�,]�_�Ygh£kP`L�;h�`RT��Z�	Vy�
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ï ¿CÊ1ÐZÛ�¾ ¼~�ÌÉ À|Ô�¿ÏÔZÉ ¾ Â�Ä�¼QËÅï Ü!ÕÅÇ�ÂjÐZ¾ ÀÁÆ ñZõÏö ù ñBÙ1¼QÇVÄ�Æ £�ó õ ÷1ø £�ó ð £�ô £�ó ñ ù ñ £�ó õ £ ñ £�ó ú ñ ú £Zó úV÷Vû
õÓÛj¼QËOÆÁÉ Ê½ËO¼CÄ�ÆCÕ ùV÷ Ù1¼QÇ�Ä�ÆÌÊ1Ä ÊQÑ1¼CÄ £�ó ôCø1ù £�ó ù1úOô £�ó ÷1ú ñ £�ó ø ñ û £�ó ð ù ñ £Zó úV÷1ú
õÓÛj¼QËOÆÁÉ Ê½ËO¼CÄ�ÆCÕ ùV÷ Ù1¼QÇ�Ä�ÆÌÊ1Ä ÊQÑ1¼CÄCÕÅËOÊ���Ö`¼CÆ�À.ØX¼ÏÄ�ÒBÇVË1Ù £�ó ô�£ õ £�ó ÷ ð ø £�ó ù�£ õ £�ó ñ ø1ø £�ó ð û ð £Zó úVù�£
õÓÛj¼QËOÆÁÉ Ê½ËO¼CÄ�ÆCÕ ùV÷ Ù1¼QÇ�Ä�ÆÌÊ1Ä ÊQÑ1¼CÄCÕÅÔZÉ È½Ô1öþÆ�ÿZÉ ¾ ¾ ¼CÂ £�ó £½úV÷ £�ó ÷Vø1÷ £�ó ùOôN£ £�ó ñ½ð ÷ £�ó û õ ÷ £Zó úVùV÷
õÓÛj¼QËOÆÁÉ Ê½ËO¼CÄ�ÆCÕ ùV÷ Ù1¼QÇ�Ä�ÆÌÊ1Ä ÊQÑ1¼CÄCÕÅ¾ Ê���ö ÆÁÿOÉ ¾ ¾ ¼CÂ £�ó ôC÷ ð £�ó ú õ1õ £�ó ÷V÷1÷ £�ó øOôQø £�ó ðQñZõ £Zó úV÷Oô
ÆÁÉ ËZÈ1¾ ¼MÒBÇV¾ ¼MÛj¼QËOÆÁÉ Ê½ËO¼CÄCÕ ùV÷ Ù1¼QÇ�Ä�ÆÌÊ1Ä ÊQÑ1¼CÄ £�ó õCñ ú £�ó ú�û1÷ £�ó ñ ú�£ £�ó õ £½û £�ó ú�÷1ø £Zó úVù�£
ÆÁÉ ËZÈ1¾ ¼MÍ ¼CÒÓÇ1¾ ¼,ÛÅ¼CËZÆÁÉ Ê½ËO¼CÄCÕ ù1÷ Ù½¼CÇVÄ�ÆÌÊVÄÌÊQÑ1¼CÄ £�ó øVù�£ £�ó ð ø õ £�ó øVù ð £�ó ôCø�£ £�ó ù ñ £ £Zó ú1ú�£
: ÊVÀ�¼^;ÅÐZË�¾ ¼CÆ�ÆXÉ ËOÂjÉ ¿CÇ�ÀÁ¼ÏÂ�Ê�À|ÔO¼CÄo�ÌÉ Æ�¼1ÕÅÔOÊ1ÐZÆ�¼QÔOÊ½¾ ÂZÆXÇVÄ�¼ÓØÌ¼CÄ�ÒBÇVËÅÕÅÇVÂ�Ð�¾ ÀÁÆXÇ�Ä�¼ ô ðQö ñ ô Ù½¼CÇVÄ�ÆÌÊ1¾ Â@ÕjÒÓ¼ÏÂjÉ ÐOÒMöþÆ�ÿOÉ ¾ ¾ ¼ÏÂYÇVËOÂ�¼ÏÒÓÛj¾ ÊCÙ½¼ÏÂ!Õ
¿|Ô�É ¾ ÂZÄ�¼QË(Ç�Ä�¼ ù ö ô1ô Ù½¼CÇVÄ�ÆÌÊ1¾ Â!ÕÅÇVËZÂ(Ûj¼QËOÆÁÉ Ê1ËZ¼ÏÄ�ÆXÇ�Ä�¼MÒÓ¼ÏÂjÉ ÐOÒMöþÆ�ÿOÉ ¾ ¾ ¼ÏÂ�{jÇ1¾ ¾:Ë½ÐZÒMýj¼CÄ�Æ.Ç�Ä�¼,ýjÇ�ÆÁ¼ÏÂ(Ê½Ë�¼CÆ�À|É ÒBÇQÀÁ¼CÆÌÊVÍqÆ�ÛÅ¼Ï¿QÉ ÃÅ¿QÇQÀ|É Ê½Ë Ú » ø Ý
u | � |> v >YX ! É Æ À|ÔO¼MÛZÄ�Ê1ý�Ç�ýjÉ ¾ É ÀþÙ�Ê1ÍqÆ�À|ÇÏÙ�É ËOÈ2É Ë$À|ÔO¼~}�ö À|Ô(É ËO¿CÊ1Ò�¼M¿Q¾ Ç�Æ�ÆÌÍ Ä�Ê1Ò�OGf ô À�ÊiO
� > ? ô f u !"� !> v >YX ! É Æ À|ÔO¼MÛjÊQÑ1¼CÄ�ÀþÙ�¼E�ZÉ ÀXÄÁÇQÀÁ¼
g > v >YX ! ? Ú ñ�f u | � |> v >$X ! Ý b ø É Æ À|ÔO¼l
qÄ�Ç1É ÆÌÒÓÊVýjÉ ¾ É ÀþÙ(É ËOÂ�¼\�
}�? ô ÂZ¼QËOÊVÀÁ¼ÏÆ £ ö £Zó ÷ ÀÁÉ Ò�¼CÆÌÒÓ¼CÇ1Ë(É ËZ¿ÏÊ1ÒÓ¼VÕ)}�?�õ�ÒÓ¼QÇVËZÆ £Zó ÷ ö ô Õ)}�? ø ÒÓ¼QÇVËZÆ ô ö ô1ó ÷ Ç1ËOÂ�}�?
ñ�É ÆÌÊCÑ½¼ÏÄ ô1ó ÷ À|É ÒÓ¼CÆÌÒ�¼QÇ1Ë(É ËO¿CÊ1Ò�¼
Ü~ï �*Ê½ÐOÛ�¾ ¼@�ÌÉ À|Ô�¿ÏÔZÉ ¾ Â�Ä�¼CË@ï�?�õBÇ�ÂjÐZ¾ ÀÁÆCÕjÊ½ËO¼M¼ÏÒÓÛ�¾ ÊQÙ1¼CÂ@Õ�À|ÔZ¼,ÊVÀ|ÔO¼CÄÌËZÊ1Ë½öþ¼ÏÒÓÛ�¾ ÊQÙ1¼CÂ!Õ ô ¿ÏÔZÉ ¾ Â ù ö ôVô Õ ô ¿ÏÔZÉ ¾ Â ô õCö ôQú

W�W



´�µ�¶�· ¸���¹�º�
�Ç�ÄÁÇ�ÒÓ¼ÏÀÁ¼ÏÄÌ¼CÆ�À|É ÒÓÇ�ÀÁ¼ÏÆQÕZÖ/¼ÏÆ�À,ØÌ¼CÄ�ÒBÇVË1Ù1Õ ôQûVû�£ ö û ð
Æ�À|Ç1ËOÂjÇ�Ä�Â(¼CÄ�Ä�Ê1Ä�ÆÌý�ÇVÆ�¼CÂ(Ê1Ë�É ËOÂ�¼ÏÛÅ¼CËZÂZ¼QËO¿C¼MÇVÆ�ÆÁÐOÒÓÛZÀÁÉ Ê1Ë(É Ë(Û�ÇVÄ�¼QË1ÀÁÔZ¼ÏÆÁ¼ÏÆ|Ü

�qßQà�ß��Óå|è åÁà ��á è �����Oè������Qß�à�áâßVè åÁæ �:á è �������QßQàÁáâß�è åÁæ
Ú » ô Ý Ú »�õVÝ Ú » ø Ý Ú » ô Ý Ú »Zõ1Ý Ú » ø Ý

��� � £Zó ô õ ú ñ £Zó ôN£�£b£ £�ó ôVô1ôQù £�ó £½ú�£1÷ £Zó £1÷1ûVû £Zó £½ùOôQø
Ú £�ó £�£ ñ ú Ý Ú £Zó £�ô ñ ù Ý Ú £Zó £�ô�£½û Ý Ú £�ó £�£ õ û Ý Ú £�ó £�£ ñ ô Ý Ú £Zó £�£ ð £ Ý

���  "!$#�%�# £Zó ô1ô ñ ÷ £�ó ñOõ ù1ø £Zó ôVô1ôQú £Zó ù½ú õ û
Ú £Zó £ õCñ ÷ Ý Ú £Zó õQñ½ð £ Ý Ú £�ó £ õ ùV÷ Ý Ú £Zó ú�ø1ø ñZÝ

& £Zó ú ñ £½ø £�ó ø1÷ ð ô £�ó ù õ ùV÷ £Zó õ ú�÷ õÚ £Zó £½û ð û Ý Ú £Zó £½ûVù1ù Ý Ú £�ó £1ù õ ÷ Ý Ú £Zó ô ñ £�£ Ý
' ö £Zó õ ûVù½ú ö £�ó õ úVû1ø ö £Zó ø�£ ñ ô ö £Zó ø½ú�£ õÚ £Zó £½ùV÷ ñZÝ Ú £Zó £½ø�£�ô Ý Ú £�ó £1÷�£ õ1Ý Ú £Zó £ ñ øVù Ý
( !$#�#)! ô1ó £�£�ô ð £Zó û1ûOôQø

Ú £Zó £½ø õ û Ý Ú £Zó £1÷ ð ù Ý
( !$#�# � ô1ó £1÷1ø1ù ôVó £Oú ð1ðÚ £Zó £½ùVù�£ Ý Ú £Zó £1÷ ð £ Ý
( !$#�#�* ô1ó £1÷½úVû ôVó £½ùVû1ù

Ú £Zó £Oú�û õVÝ Ú £Zó £½ú1ú½ô Ý
( !$#�#�+ ô1ó £1÷Zô ñ ôVó £½ø�£Oú

Ú £Zó £ ð £½ø Ý Ú £Zó £ ð ú õ1Ý
( !$#�#�, £�ó ûVû õQñ £Zó û ð ùZôÚ £Zó £Oú�÷1÷ Ý Ú £Zó £ ð ÷V÷ Ý
( !$#�#�- £�ó ûVù ð1ð £Zó û ñ úVûÚ £Zó £Oú ñ ô Ý Ú £Zó £ ð øVû Ý
( !$#�#�. £�ó ûOôQû ñ £Zó û1ø õ ùÚ £Zó £½ù1úVù Ý Ú £Zó £ ð ôQú Ý
( !$#�#�% £�ó û�£b£b£ £Zó ð û ð ôÚ £Zó £½ù1úVû Ý Ú £Zó £ ð ù õ1Ý
/ !$#�#)! ô1ó øV÷ ð½õ ôVó ÷ZôCø õÚ £Zó ôQ÷1ú1ú Ý Ú £Zó ø ñ ÷Vù Ý
/ !$#�# � ô1ó øOô ð ú ôVó ñ øOô õÚ £Zó ôQûVø õVÝ Ú £Zó ø1ú�£1ù Ý
/ !$#�#�* ô1ó ø ð ôQø ôVó ÷1ùVùZô

Ú £Zó õ ôCû1û Ý Ú £Zó ñ ø½úVú Ý
/ !$#�#�+ ô1ó ñ ø ð ÷ ôVó ùZôVôQû

Ú £Zó õ ôQú�£ Ý Ú £Zó ñ ÷1øOô Ý
/ !$#�#�, ô1ó ñ½ð £ õ ôVó ù½ú�÷�£

Ú £Zó õ ôC÷1ø Ý Ú £Zó ñ ÷1ûVø Ý
/ !$#�#�- ô1ó ÷Oô�úOô ôVó úOô�£½û

Ú £Zó õ1õ�ð�ñOÝ Ú £Zó ñ½ð ùVù Ý
/ !$#�#�. ô1ó ÷ õ ù1ø ôVó ù1û�£ ðÚ £Zó õ øOôQù Ý Ú £Zó ñ û�£1û Ý
/ !$#�#�% ô1ó ÷Vù õ û ôVó ú õ ø1øÚ £Zó õ ù�£½ø Ý Ú £Zó ÷ õ £1û Ý
��� 0 £Zó £½÷ ñ ô £Zó £½÷ õ ù £�ó £ õ ú1ú £�ó £ ñ ù ð £Zó £ ñ ÷1ú £Zó £�ô ð ôÚ £�ó £�£�ôCù Ý Ú £Zó £b£ õ û Ý Ú £Zó £b£½úOô Ý Ú £�ó £�£�ôQø Ý Ú £�ó £�£�ôCù Ý Ú £Zó £�£½û ð½Ý
1 !$#�#�2 £Zó ú�£ õ £ £Zó ÷�£½ú ð £�ó ÷ ð ÷ ñ £�ó ù�£�ôCø £Zó ñ ø1û1ú £Zó ñ ú ñ ÷
1 !$#�#)! £Zó ú�£ õ £ £Zó ÷1ø ñ £ £�ó ùVø½ú1ú £�ó ù�£�ôCø £Zó ñ½ð ûV÷ £Zó ÷ ñVñ ô
1 !$#�# � £Zó ú�£ õ £ £Zó ÷ ñ û1÷ £�ó ù ð ù1÷ £�ó ù�£�ôCø £Zó ÷Oô õ ø £Zó ù õ ú�£
1 !$#�#�* £Zó ú�£ õ £ £Zó ÷1÷ ð�ñ £�ó ù1ú ñ ø £�ó ù�£�ôCø £Zó ÷ õ ôCû £Zó ÷ ð úOô
1 !$#�#�+ £Zó ú�£ õ £ £Zó ÷1ùVø1÷ £�ó ùV÷�£b£ £�ó ù�£�ôCø £Zó ÷ õ ÷1ú £Zó ÷ ñ½ð ÷
1 !$#�#�, £Zó ú�£ õ £ £Zó ÷1ùVù õ £�ó ù�£ ñ ô £�ó ù�£�ôCø £Zó ÷ õ ú õ £Zó ÷�£1ø ñ
1 !$#�#�- £Zó ú�£ õ £ £Zó ÷1ù1ú ð £�ó ÷1úV÷1ø £�ó ù�£�ôCø £Zó ÷ õ ú ð £Zó ñ ù ð�ñ
1 !$#�#�. £Zó ú�£ õ £ £Zó ÷1ù ð ù £�ó ÷ ñ ôQ÷ £�ó ù�£�ôCø £Zó ÷ õVð ô £Zó ñ ùVø�£
1 !$#�#�% £Zó ú�£ õ £ £Zó ÷1ùVûZô £�ó ÷OôQù ð £�ó ù�£�ôCø £Zó ÷ õVð ô £Zó ñ øV÷1÷
34365 £Zó £b£½úVû £Zó £b£Zô�ú £�ó £�£b£�ô £�ó £�£½øOô £Zó £�£�ô�£ £Zó £b£�£�ô
Û½ö Ñ1ÇV¾ ÐZ¼ ì £Zó £b£�£b£ £�ó £�£b£b£ £Zó £�£b£�£ £Zó £b£�£ ñ
»½¼C¼MËZÊ�ÀÁ¼CÆÌÊVÍ4j�ÇVý�¾ ¼,ñ ó
Ü`»½ÀÁÇ1ËOÂjÇ�Ä�Â(¼CÄ�Ä�ÊVÄ�ÆQ��¼CÄ�¼M¿QÇV¾ ¿QÐZ¾ Ç�ÀÁ¼ÏÂYÇ�¿C¿ÏÊ1Ä�Â�É ËZÈÓÀÁÊ Ú õ £ Ý�À�Ê Ú õVõ1Ý|ÕZÀÁÄ�¼QÇQÀ|É ËZÈB¼CÇV¿ÏÔ
ÊVý�Æ�¼ÏÄ�Ñ1ÇQÀ|É Ê½Ë(Ç�ÆXÇB¿Q¾ ÐOÆ�ÀÁ¼CÄ

ì h Í�ÇVË�ÐZË�Ç�Â"`�ÐZÆ�ÀÁ¼ÏÂ(Ö/ÇV¾ ÂOöJj:¼CÆ�ÀXÊVÍGm 2 ; Ú 3 ÚJn f ô Ý�Ý*ÑZÆ ó m ! ; Ú 3 n Ý|Õ n ?�õ�p øZó

W �



´�µ�¶�· ¸����Åº�
�Ç�ÄÁÇVÒ�¼ÏÀÁ¼CÄ ¼CÆ�À|É ÒBÇQÀÁ¼CÆCÕÅ×�Ç�Æ�À,ØÌ¼CÄ�ÒÓÇ1ËVÙ½Õ ôQûVû�£ ö û ð
Æ�À|Ç1ËOÂjÇ�Ä�Â(¼CÄ�Ä�Ê1Ä�ÆÌý�ÇVÆ�¼CÂ(Ê1Ë�É ËOÂ�¼ÏÛÅ¼CËZÂZ¼QËO¿C¼MÇVÆ�ÆÁÐOÒÓÛZÀÁÉ Ê1Ë(É Ë(Û�ÇVÄ�¼QË1ÀÁÔZ¼ÏÆÁ¼ÏÆ|Ü

�qßQà�ß��Óå|è åÁà ��á è �����Oè������Qß�à�áâßVè åÁæ �:á è �������QßQàÁáâß�è åÁæ
Ú » ô Ý Ú »�õVÝ Ú » ø Ý Ú » ô Ý Ú »Zõ1Ý Ú » ø Ý

��� � £Zó £Oú ñ £ £Zó £ õ û1ù £�ó £ õ ø1û £�ó £ õ û ð £Zó £Zô õVõ £Zó £ õ ø1ûÚ £�ó £�£ õCñZÝ Ú £Zó £b£1÷ ð½Ý Ú £Zó £b£1ù1÷ Ý Ú £�ó £�£�ôQø Ý Ú £�ó £�£ õ ÷ Ý Ú £Zó £�£½ùV÷ Ý
���  "!$#�%�# £Zó £Oú ð½õ £�ó ôVôQ÷1û £Zó £1ø½ú½ô £Zó ô1ôC÷1û

Ú £Zó £b£ ð ô Ý Ú £Zó £ õ ø�£ Ý Ú £�ó £�£½÷Vû Ý Ú £Zó £ õ ø�£ Ý
& £Zó ð ÷Oô ð £�ó ù ñOõ ÷ £�ó ú�û ð ú £Zó ù ñOõ ÷Ú £Zó £ õ £½÷ Ý Ú £Zó ôN£½ú ð1Ý Ú £�ó £1ø�£1û Ý Ú £Zó ô�£Oú ð½Ý
' ö £Zó ø1û õ1õ ö £�ó õCñ ÷1û ö £Zó ñ ø õ ô ö £Zó õQñ ÷1ûÚ £Zó £ õCñZõ1Ý Ú £Zó £ ð ô1ô Ý Ú £�ó £ õ û ñZÝ Ú £Zó £ ð ôVô Ý
( !$#�#)! ô1ó £1ø1÷ ð ôVó £½øV÷ ðÚ £Zó £½ûVø õVÝ Ú £Zó £1û1ø õ1Ý
( !$#�# � ô1ó õ ø1ù½ú ôVó õ øVù½úÚ £Zó £½û�£ õVÝ Ú £Zó £1û�£ õ1Ý
( !$#�#�* ô1ó ÷Vø�£Oú ôVó ÷1ø�£Oú

Ú £Zó £ ð ù1ù Ý Ú £Zó £ ð ùVù Ý
( !$#�#�+ ô1ó ù�£�ô ñ ôVó ù�£Zô ñÚ £Zó £½ûVû1ø Ý Ú £Zó £1û1ûVø Ý
( !$#�#�, ô1ó ð £½ù1ù ôVó ð £1ù1ùÚ £Zó ô1ôCùZô Ý Ú £Zó ôVôQùOô Ý
( !$#�#�- ô1ó ú�ù õ ø ôVó úVù õ øÚ £Zó ôQùVø õVÝ Ú £Zó ôCù1ø õ1Ý
( !$#�#�. ô1ó û�£½ø1÷ ôVó û�£1ø1÷

Ú £Zó ø1øV÷1÷ Ý Ú £Zó øVø1÷V÷ Ý
( !$#�#�% ô1ó ûV÷ ñOð ôVó û1÷ ñOðÚ £Zó ø½ú ð ô Ý Ú £Zó ø1ú ð ô Ý
/ !$#�#)! ô1ó £1û õ ÷ ôVó £½û õ ÷Ú £Zó £½÷Vù ð1Ý Ú £Zó £1÷1ù ð½Ý
/ !$#�# � ô1ó £ ð úVù ôVó £ ð úVùÚ £Zó £ ñ û õVÝ Ú £Zó £ ñ û õ1Ý
/ !$#�#�* £�ó ûVû½ú�£ £Zó û1û1ú�£

Ú £Zó £½ù1úVø Ý Ú £Zó £1ù½ú�ø Ý
/ !$#�#�+ £�ó û ñZõ ú £Zó û ñOõ úÚ £Zó £½÷Vø1÷ Ý Ú £Zó £1÷1øV÷ Ý
/ !$#�#�, £�ó ð ù ñ ÷ £Zó ð ù ñ ÷Ú £Zó £½ûVû½ú Ý Ú £Zó £1û1û1ú Ý
/ !$#�#�- £�ó ðQñ û�£ £Zó ð�ñ û�£Ú £Zó £½÷ ð û Ý Ú £Zó £1÷ ð û Ý
/ !$#�#�. £�ó ú�û õ ô £Zó úVû õ ôÚ £Zó ô õ ôQ÷ Ý Ú £Zó ô õ ôC÷ Ý
/ !$#�#�% £�ó ú ñ û1÷ £Zó ú ñ û1÷Ú £Zó ôN£ õ ù Ý Ú £Zó ô�£ õ ù Ý
��� 0 £Zó £½÷ ð ÷ £Zó £½ù õ ÷ £�ó £1ù1ø�£ £�ó £ ñ ú�ø £Zó £1÷ õ £ £Zó £½ùVø�£

Ú £�ó £�£�ôCû Ý Ú £Zó £b£ õ ø Ý Ú £Zó £b£1÷1ù Ý Ú £�ó £�£�ôQø Ý Ú £�ó £�£�ôC÷ Ý Ú £Zó £�£½÷Vù Ý
1 !$#�#�2 £Zó ÷1÷ ð ø £Zó õ ÷Vø1ù £�ó õ £�ô�ú £�ó ø ð ú�£ £Zó ôCû ð ô £Zó õ £Zô�ú
1 !$#�#)! £Zó ÷1÷ ð ø £Zó õQñ £½ø £�ó õ £b£�ô £�ó ø ð ú�£ £Zó ôQúV÷Vù £Zó õ £�£�ô
1 !$#�# � £Zó ÷1÷ ð ø £Zó õ øOôQ÷ £�ó õ ÷½ú ñ £�ó ø ð ú�£ £Zó ôCù1ø1ú £Zó õ ÷1ú ñ
1 !$#�#�* £Zó ÷1÷ ð ø £Zó õ1õ ÷1÷ £�ó ø ð�ñ £ £�ó ø ð ú�£ £Zó ôC÷½ú�£ £Zó ø ðQñ £
1 !$#�#�+ £Zó ÷1÷ ð ø £Zó õ1õ ôQø £�ó ñ ÷Zô1ô £�ó ø ð ú�£ £Zó ôC÷ õ û £Zó ñ ÷Oô1ô
1 !$#�#�, £Zó ÷1÷ ð ø £Zó õ ô ð�ñ £�ó ÷1úVø1÷ £�ó ø ð ú�£ £Zó ôC÷�£1÷ £Zó ÷½ú�ø1÷
1 !$#�#�- £Zó ÷1÷ ð ø £Zó õ ôCù1ø £�ó ÷Vû õ ú £�ó ø ð ú�£ £Zó ô ñOð û £Zó ÷1û õ ú
1 !$#�#�. £Zó ÷1÷ ð ø £Zó õ ô ñOð £�ó ù1ú�£½ø £�ó ø ð ú�£ £Zó ô ñOð £ £Zó ù½ú�£½ø
1 !$#�#�% £Zó ÷1÷ ð ø £Zó õ ôCø ð £�ó ú½ôQù õ £�ó ø ð ú�£ £Zó ô ñ ú ñ £Zó úOôCù õ
34365 £Zó £�ô�£�ô £Zó £b£ZôQû £�ó £�£b£ ñ £�ó £�£½ø ð £Zó £�£b£ ð £Zó £b£�£ ñ
Û½ö Ñ1ÇV¾ ÐZ¼ ì £Zó £b£�£b£ £�ó £�£b£b£ £Zó £�£b£�£ £Zó £b£�£b£
»½¼C¼MËZÊ�ÀÁ¼CÆÌÊVÍ4j�ÇVý�¾ ¼ ûOó
Ü`»½ÀÁÇ1ËOÂjÇ�Ä�Â(¼CÄ�Ä�ÊVÄ�ÆQ��¼CÄ�¼M¿QÇV¾ ¿QÐZ¾ Ç�ÀÁ¼ÏÂYÇ�¿C¿ÏÊ1Ä�Â�É ËZÈÓÀÁÊ Ú õ £ Ý�À�Ê Ú õVõ1Ý|ÕZÀÁÄ�¼QÇQÀ|É ËZÈB¼CÇV¿ÏÔ
ÊVý�Æ�¼ÏÄ�Ñ1ÇQÀ|É Ê½Ë(Ç�ÆXÇB¿Q¾ ÐOÆ�ÀÁ¼CÄ

ì h Í�ÇVË�ÐZË�Ç�Â"`�ÐZÆ�ÀÁ¼ÏÂ(Ö/ÇV¾ ÂOöJj:¼CÆ�ÀXÊVÍGm 2 ; Ú 3 ÚJn f ô Ý�Ý*ÑZÆ ó m ! ; Ú 3 n Ý|Õ n ?�õ�p øZó

W ²



IZA Discussion Papers 
 
No. 
 

Author(s) Title 
 

Area Date 

443 
 
 
 
444 
 
 
445 
 
446 
 
 
447 
 
 
448  
 
 
449 
 
 
450 
 
 
 
451 
 
 
452 
 
 
 
453 

K. L. Papps 
J. O. Newell 
 
 
R. Lalive 
J. Zweimüller 
 
G. S. Epstein 
 
E. Yashiv 
 
 
M. Fertig 
C. M. Schmidt 
 
M. P. Keane 
E. S. Prasad 
 
B. R. Chiswick 
P. W. Miller 
 
B. R. Chiswick 
Y. L. Lee 
P. W. Miller 
 
B. R. Chiswick 
P. W. Miller 
 
B. R. Chiswick 
Y. Liang Lee 
P. W. Miller 
 
P. Carneiro 
K. T. Hansen 
J. J. Heckman 
 

Identifying Functional Labour Market Areas in 
New Zealand: A Reconnaissance Study Using 
Travel-to-Work Data 
 
Benefit Entitlement and the Labor Market: 
Evidence from a Large-Scale Policy Change 

 
Informational Cascades and Decision to Migrate 

 
Macroeconomic Policy Lessons of Labor Market 
Frictions 
 
Mobility within Europe – What do we (still not) 
know? 
 
Inequality, Transfers and Growth: New Evidence 
from the Economic Transition in Poland 
 
Do Enclaves Matter in Immigrant Adjustment? 
 
 
Schooling, Literacy, Numeracy and Labor 
Market Success 
 
 
The Complementarity of Language and Other 
Human Capital: Immigrant Earnings in Canada 
 
Longitudinal Analysis of Immigrant Occupational 
Mobility: A Test of the Immigrant Assimilation 
Hypothesis 
 
Removing the Veil of Ignorance in Assessing the 
Distributional Impacts of Social Policies 

1 
 
 
 
6 
 
 
1 
 
6 
 
 
6 
 
 
4 
 
 
1 
 
 
1 
 
 
 
1 
 
 
1 
 
 
 
6 

02/02 
 
 
 

02/02 
 
 

03/02 
 

03/02 
 
 

03/02 
 
 

03/02 
 
 

03/02 
 
 

03/02 
 
 
 

03/02 
 
 

03/02 
 
 
 

03/02 

454 W. Koeniger Defensive Innovations 
 

5 03/02 

455 J. T. Addison 
C. R. Belfield 
 

Unions and Establishment Performance:  
Evidence from the British Workplace Industrial/ 
Employee Relations Surveys 
 

3 03/02 

456 T. M. Andersen  International Integration, Risk and the Welfare 
State 
 

2 03/02 

457 M. Lindeboom 
M. Kerkhofs 
 

Health and Work of the Elderly: Subjective 
Health Measures, Reporting Errors and the 
Endogenous Relationship between Health and 
Work 
 

3 03/02 

458 M. Galeotti 
L. J. Maccini 
F. Schiantarelli 
 

Inventories, Employment and Hours 
 

 

5 03/02 

459 M. Biewen 
 

The Covariance Structure of East and West 
German Incomes and its Implications for the 
Persistence of Poverty and Inequality 
 

3 03/02 

An updated list of IZA Discussion Papers is available on the center‘s homepage http://www.iza.org./ 

http://www.iza.org./

