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Abstract

This paper studies dynamics of endogenous business cycles and exchange rate volatility in a
small open economy. Without market imperfections, domestic price and wage adjustments
respond sluggishly to disequilibrium situations on real domestic markets while prices on
international capital markets adjust instantaneously. The expectation formation mechanism
under uncovered interest rate parity (UIP) induces a channel transmitting potential domestic
real fluctuations into exchange rate fluctuations and vice versa. The interaction of the
expectations feed back with the adjustment mechanism causes exchange rates to exhibit a
higher volatility than other prices. The numerical analysis shows examples which confirm the
typical empirically observed high volatility of nominal exchange rates compared with that of
real/domestic variables.
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`\[mT�yZY(T\[?]�R9`a[q~�t9^qr"[?R*j	`�^?y*jij�[?`�b�t*W�[?h�VuY(_�©�y*`�T\~�V�RUT�`X� ° TaT�b9V�`�Y(~�V|T�[q~�V(�*T�W\Yi_*[?R9j�~}VXh,bZY(R*[?`�~�`
]�RJYi^q^-~�YiW\�(V�T\`kbZY�o�VT\]	_*V��ZR9V|VXhX]iR*]�~}[?h�W�V�Yi^q[?¹XY(T�[q]�R*`/]iv�Yi^?^<W\V�^?V oiY(RzT�oiY(W\[pY(l*^?V�`kY(TkYi^?^6T�[q~�V�`X�
[½�¸Vi�wvxV�Y(`\[?l9^?V�T�W\Yi_*V�`�Y(T�R*]�R" ±Ä¿Yi^?W\Yi`\[?YiR�t*W\[qhXVX`�R*V�VX_¿T\]�l<V�_9V��ZR*V�_0��Ä¬[qT\b*[?R�T�b*V}hX]iRzT\V g"T�](v
t-V�W�vxV�h�TuhX]�~}t-V T�[mT�[?]iR«`\y*h,b�T�W\Yi_*[?R9j�W�y*^?V�`�hX]�W�W\VX`�t-]iR*_�t9W\VXh�[?`�VX^qrLT\]�T�b*]�`�V�_*V�oiVX^?]it-V�_¿lUrLT�b*V
`\]�hXYi^?^qVX_���g9V�_Lt*W\[qhXVu^?[qT\VXW\Y(T�y*W�Vi�<`\y*h,b�Yi`�ÍkYiW�W\]�Ã � W\]�`�`\~�YiRe� 1�¡U¤�1 ����Í�V�RZYi`�`�re� 1d¡U¤�É �aYiR9_
��Yi^q[?RUo(Yiy*_Ö� 1d¡U¤i¤ � �ÀªsV�W\VJT�b*V�`\V�T�VX~}t<]�W�YiW�r��9g�VX_�t*W\[qhXVJ`\[mT�yZY�T�[?]iR*`}YiW\VJ[?RUT\VXj�W\Y(T�V�_�[qRzT\]¿Y
t*W\]it-V�W�_9r"RZY(~�[qhJ{*V gÀt*W�[?hXV�`\V T\T\[?R*j�lUrÑY(~�V�R*_*[?R9j�T\b*V�Yi^?^q]�hXY(T�[q]�R�W\y9^?VX`�c$[qT\bÑY(t*t*W\]it*W\[?Y(T�V
t*W\[qhXV�Yi_�©�y9`�T�~}VXRUTaW\y9^?VX`��
�Nb*VLtZYit<VXW�t*W\V�`\VXRUT\`�YiRºV�g"T�VXR9`\[?]iR¾](v|T�b*VLh�^?]�`�VX_ºVXh�]�R*]�~urË~}]�_*V�^s](v�Í×]�b*~ � 1d¡�¡iØ ��YiR9_
Í|×]�b*~��/»w]�b*~�YiR*RÀÃÙ»w]�W�VXR*¹�� 1�¡�¡U¤ ��T\]�Y�`�~�Y(^?^�]it-V�RÀV�hX]�R9]�~�r�vxW\Yi~�V c�]iW\��[qR�c$b*[?h,beT�b*V
V g�t<VXh�T�Y(T�[q]�R�vx]�W\~�Y(T�[q]�RL~}VXh,bZYiR9[?`\~Ù[?RLT�b*V	vx]�W�VX[qj�R�V g�h,bZYiR*jiV�~�YiW\�(V�T�[?`|_*V�W\[mo�VX_�V g�t*^q[?hX[mT�^mr
y*R*_*V�WsT\b*V�y*R9hX]do�V�W\VX_L[qRUT�VXW�VX`�TW�Y�T�V�tZYiW\[mTSr��¶ÚaQÂ®����-�Nb9[?`aV g�t-V�h�T�Y(T�[q]�R�vx]�W�~�Y�T�[?]iRJc�]�W��"`�Yi`Y
h,bZYiR*R9VX^nT\W�YiR9`\~}[qT\T\[?R*j}_*]�~}VX`�T�[qhul*y9`\[?R9VX`\`�h�r"hX^qVX`[qRzT\]�V�g�h,bZYiR*j�V	W\Y(T�V�{Zy*h T�yZY(T\[?]�R9`�YiR9_�o"[?hXV
o�V�W\`�Y��«�Nb*VEtZY(t-V�W�]i§-VXW�`	Y�j�V�R*VXW\Yi^�~}]"_*VX^Pc$[qT\b�V g�t*^q[?h�[qTu_9r"RZYi~}[?hX`�[?R�c$b*[?h,b�V�R*_*]�jiVXR*]�y9`
l*y*`�[?R*V�`\`ah�r"hX^qVX`a]iv&Y	`�~�Yi^q^�_*]i~�V�`�T�[qh|VXh�]�R*]�~�r�YiR*_�t-V�W\~�YiR*VXRUTaV g�h,bZY(R*j�V�W�Y(T\V{Zy*h�T\yZY(T\[?]�R*`
[?RUT�V�W�Yih T	c$[qT\b*]�y9T�V�g9]ij�VXR*]iy*`�`�b*]"h,�"`���QSRÀ`\V�h�T\[?]�RÑ¼«l-V�bZY�o�[q]�W�Y(^NYi`\`�y*~}t9T�[q]�R*`	]ivsVXh�]�R*]�~}[?h
Yij�V�RzT\`fY(W\VP_*V�W\[qoiVX_0�P��VXh T�[?]iR Ø _*V�`\hXW�[?l<VX`CT�V�~�t<]�W�Y(W�r�vxVXYi`\[ql*^?VHY(^?^?]"h�Y�T�[?]iR*`X�C�"VXh�T\[?]�R�ÛsYiRZYi^mr"¹XVX`
T�b*V�_9r"RZY(~�[qhX`$]iv�T�b*V�~}]�_*V�^�c$b*[q^?V���V�h�T\[?]�R É t*W\V�`\VXRUT\`�`\[q~�y*^?Y(T�[q]�R�W�VX`\y9^qT�`��

¼



Ü�Ý$Þ<ß�à95*7�;<=95*;67ZßE8<á�5*Þ6ß�âL8<:-ßzã Ø

ä åÁæ«ç èED&FHKLM$D&KLFHç³G�é¾DPæ«ç ê GJI«ç|ë

�Nb*V|~}]�_*V�^�_*V�`\h�W\[?l<VX`$Y�`�[?~}t*^?Vs_9r"RZYi~}[?ht9W\]iT\]iTSr"t-V|V�hX]�R*]i~�r�c$[mT�b�~�YiW\�(V�T\`kvx]�Wk^pY(l-]�W���]iy9T� 
t*y9TX��YiR9_ºl-]�R9_*`�c$[qT\bË`\^qy*j�j�[q`\bËt9W\[?h�VLYiR*_Ëc�Yij�V«Yi_�©�y*`�T�~}VXRUT��¶Y(`�vx]�WEV�g*Y(~�t*^qV�[qRºÍ|×]�b*~��
»w]�b*~�YiR*R�Ãì»C]iW\VXR9¹�� 1d¡�¡U¤ ���,íÂV�g"T�VXR9_*VX_ÑT\]�T\b*V�hXYi`\V�]iv|Y�`\~�Yi^?^�]�t-V�RÑV�hX]�R*]i~�rÔ��`�VXV«Y(^?`\]
îsVXYiW�r 1d¡�¡�£ ���&�Nb*V�W\V|V g�[q`�T�`$Y�`�T,Y(T\[?]�R*YiW�r}`\V T$]ivCVXh�]�R*]�~}[?hYij�VXRUT\`k]ivCT�b*V�_*]�~}VX`�T\[?hV�hX]�R9]�~�r
hX]�R9`\[?`�T�[qR*j�]ivfr�]�y*R9j�YiR*_�]�^?_�hX]�R*`�y*~}VXW\`��0Y}`\[?R9j�^?V�t*W�]�_*y9hXVXW��0Y}j�]do�VXW�R*~}VXRUT���YiR*_«Y�hXVXRUT\W�Yi^
lZYiR*�6�

ïNð�ñ òÖó�ô²õCö"÷*øÂùûú¿ó�üö9ý|ô²õCþZö

�Nb*V«t*W�[qo(Y(T\V�_9]�~�V�`�T\[?h�hX]�R*`�y*~}t9T�[q]�RÑ`�VXh�T\]�W�h�]�R*`�[?`�T\`E]iv�]�oiVXW�^pYit*t9[?R*j�j�VXR*V�W�Y(T\[?]�R9`�]iv|h�]�R� 
`\y*~}VXW�`�c$[mT�b�TSc�]�t<VXW�[?]"_�^q[qo�V�`X�P´Z]�WH`�[?~}t*^?[qhX[qTSri��[qT�[?`/Yi`�`\y*~}VX_�T�bZY(T�V�Y(h,bEj�VXR9VXW�Y�T�[?]iR�hX]iR*`\[q`�T�`
]iv�YE`\[qR*j�^?VuhX]�R9`\y*~}VXW]iR*^qri�uÿHYih,bLri]�y*R*jJhX]iR*`\y*~}VXW|`�y*t*t*^q[?V�`^pYil<]�W��������	� £ [?R9VX^pY(`�T�[qh�Yi^q^qr
[?R�T�b9V�ZW\`�Tst<VXW�[?]"_�]ivnb*[?`N^q[qvxV|YiR9_�W�VXh�VX[qoiVX`$ckY(j�V�[?R*h�]�~�V�
������vx]�Wkb9[?`NhXy9W\W\V�RUT�V�~�t*^q]dr�~}VXRUT���PYiR*_�Yi^q^0t*W\](�*T�`����nvxW\]�~²T�b*V�t*W�]�_9y*hXV�WX� ° v�T�V�W$tZY�r�[qR*j�Y�t9W\]�t<]�W�T\[?]�R*Yi^0[?R9hX]�~}V�T,Y�g�Y(T$T�b*V
W�Y(T\V £����������Ï1 b*[q`$R*V�TaR*]�~}[?R*Yi^�[qR*hX]�~}V[q`NVX¯zyZYi^wT�]����� ��  � 1"!#����� �X�$
�����&%'���¶�  � 1�!(���)� ��*+�-,.��/
QSRUT�VXW�T�V�~�t<]�W�Y(^�t*W�V�vxVXW�VXR*h�VX`$]ivCVXYih,b�r�]�y*R9j	hX]�R*`�y*~}VXWNYiW�V_*V�`\hXW�[?l<VX_�lUr�Y�TSc�]�t<VXW\[q]�_�y9T�[q^?[mTSr
vxy*R*h T�[?]iR0�9c$b*[qh,b�`\Y(T�[q`��ZV�`aT\b*V|vx]�^?^q]�c$[qR*j�t*W�]�t<VXW�T\[?V�`�01	232346587:9<;�=?>A@CB�DFECG&H�IKJ�LNM-LNJPORQSI �UT J�LWV �YXZ0\[^]_ !a` [ LcbRd ]fe bgJPhSL T J�M-Oji�I � bgL T V �UT\�lk H ebgJPhSL T J�M-OnmnV � VoJpV � L T\� MNM-OqL �UT hrH � bgL �Ksoe��i�<� G&VomnVoJNG&HgJPL T�t
´Z]�W}T\b*V�`\y*l*`�VX¯zy*V�RzT�Rzy*~}VXW�[?h�Y(^$YiRZYi^mr�`�[?`�T�b*V�[?RUT�V�W�T\VX~}t-]�W\Yi^aÌkÿ/��y9T\[?^?[mTSr¿vxy*R9h�T�[q]�RÑ](vT�b*V
vx]�W\~

Xf� � ��u � � _ í �  vwx wy 1z � �&{� %j| �&{� _ í � [qv z~} £

^qR � �&%'|f^?R � � _ í [qv z  £
�½¼�� 1 �

c$[?^q^0l-V|y9`\VX_��6c$[mT�b�|�� £ Yi`kT�b9V�T\[?~}V_*[?`�hX]�y9RzT$v�Yih T�]�W$Y(R*_ !�� � z �Õ1 Yi`NT�b9V�t*YiW�Yi~}V�T\VXW
]ivn`\y*l*`�T�[mT�y9T\[?]�R0�
Ì�]�R*`�y*~�t�T�[?]iR�[qRLT�b*V}`\V�hX]�R*_�t-V�W\[q]�_L]iv�V�Y(h,b¿hX]iR*`\y*~}VXW�µ%`�^?[mvxV�[?`�*RZYiR*h�VX_�T\b*W\]iy*j�b�`�Y�o"[?R*j�`
[?RJT�b*V�vx]�W�~Ð]iv&b*]i^?_*[qR*j�W\V�T\W�Yi_9V�Yil*^qVuji]�oiVXW�R*~�V�RUTl<]�R*_*`��N»wV�T�� ���� � _ í _*V�R*]iT�V�T�b9Vuh�]�R*`\y9~�V�WXµ¸`
V g�t<VXh�T\VX_eR*]�~}[?R*Yi^HW�Y(T\V�]iv$W�V�T�y9W\R�vx]�W � % 1 ]�R�l<]�R*_*`	Y�T�T�[q~�V � YiR*_�, ���� � _ í T�b*VEV�g�t-V�h�T�V�_� ã:ä�åP�bë�õ�å¯þ.ë|ê
èÈéxþøë÷ç8å¯õ�åÜéxë£ô}ë �/
a+�í ìgäHí�ô}ç¿ìgè£ô¥ìgè|ô}å�ë£úUç0�Uë÷ô}õ�Èè|ægû£åxìIé�þ�åÜè|ægí�ô}öWïeë÷çgç8å¯çgç¿åÜç:å¯çgç¿å¯ô÷ìgíøè£þ�þ 
Èìgä�å
çgè��bålì8å��Wïeë£æmè|þ§è£ô}õÆõd
vô}è��bíîéTçñìgæ8ú}éxì8ú�ægåAè£ç6ìgä�åAë£ô�å&+�í�ì8ä�bë£ô�å�
´è£þ�ë÷ô�å �

Ø



Ü��mÜn�|8a��ßK� 59>?=��/7*8<:-;<=95�>p8<4 Û

hX]�~}~}]�_*[mTSr�t*W�[?h�Vavx]�W � % 1 Y(T/T�[?~}V � �&�Nb*V�R0��T\b*VahX]�R*`�y*~}t9T�[q]�R��(`\Ydo"[qR*j�`/_*VXh�[?`\[q]�R}]ivwY�r�]�y*R9j
hX]�R9`\y*~}VXW$[?`Nji[qo�V�R�lUr�T\b*V�� VoJPLWV �<� M hX]i~�~}]�_9[qTSr�_*VX~�YiR*_

���p��  YiW�j�~�Y�g� � X�� � u ��� �3� �� ! ,.� � �X�$� ���� � _ í �, ���� � _ í ��� / �½¼�� ¼��

� [mo�V�R�T�b9V�b9]�~�](T�b*V T�[?h�[qTSr](v�T�b9V�y�T�[?^q[qTSr�vxy*R*h�T\[?]�R���� VoJ�LWV �<� M h�]�~�~}]"_*[qTSr¿_*VX~�YiR*_Àh�YiR�l-V
c$W\[mT\T�V�R�Y(`� �p��  �� �P� ���� � _ í � � �3� ��,.� u �½¼�� Ø �

YiR*_�R*]iT\[?]�RZY(^�l<]�R*_�_*VX~�YiR*_J[?`� ��� �� 1�! � ���\���� � _ í � � � �3� ��¡ � �½¼��¸Ûz�

c$[qT\b#¢ ���� � _ í 0  , ���� � _ í,.� Yi`�T\b*V�V�g�t-V�h�T�V�_�W�Y�T�V}]ivN[?R�{6Y(T�[q]�R0�:� ���� � _ í 0  � ���� � _ í¢ ���� � _ í Yi`�T\b*V�V�g�t-V�h�T�V�_
W\VXYi^wW�Y(T\V|]ivnW\V�T\y*W\R�]�RJW\VXYi^w`�Y�o"[?R*ji`sY(R*_ ¡ �&Yi`kT�b9V�R9]�~�[qRZYi^-l-]�R9_�t*W�[?h�Vi�
´Z]�W	T�b*V«Ìkÿ��Ày9T�[q^?[qTSr�vxy*R*h T�[?]iR�T�b9V�t*W�]�t<VXR*`�[qTSreT�]�hX]�R*`�y*~}V�]�y�T�]ivW\V�Y(^aR9V�T�[?R*h�]�~�V £A�� ��� ���� � _ í � �Ö1 [?`Nj�[mo�V�R�lUr

� ��� ���� � _ í �  vwwwwx wwwwy
1

1 %j| ííp£ { �P� ���� � _ í � {íp£ { [mv z~} £

1
1 %j| [mv z  £ u �½¼�� É �

hX]�R��ZW\~}[?R*j�T�b9V�v�Yih TsT\bZY(T$vx]�W z  £ �6[½�¸Vi��vx]iWaT\b*Vu`�T,YiR9_ZYiW\_«Ì�]�l*l� S¦]�y*j�^?Yi`$y9T�[q^?[mTSr�vxy*R*h T�[q]�R0�
T�b*V�t*W�]�t<VXR*`�[qTSrET\]�h�]�R*`\y9~�V�[?`N[qR*_*V�t-V�R*_*VXRUTs]iv�T�b*V�V g�t<VXh T�VX_�W\VXYi^wW�Y(T\V|]ivnW\V�T\y*W\R��
° TSr"t*[qh�Yi^P]i^?_�hX]�R*`�y*~}VXW�[?R�t-V�W\[q]�_ � c$[mT�b�l-]�R9_¿b*]�^q_*[?R9j�`¤���kW�VXh�VX[qoiVX`�Y�R*]i~�[qRZYi^&[qRzT\VXW�VX`�T
tZY�r"~�V�RzT�¥§¦ £ t-V�Wl<]�R*_LYiR9_L`\VX^q^?`sb*[?`b9]�^?_*[qR*j�`sY(T�T\b*V	R*]�~}[?R*Yi^Ct*W\[qhXV ¡ �Â�|ªaV�`\t<VXR9_*`�b*[?`
T�]iT�Yi^0R*]i~�[qRZYi^�W�V�oiVXRzy*Vuvx]iWNhX]�R*`�y*~}t9T�[q]�R0�*[q~�t*^mr"[?R*j	Y�� VoJ�LWV �<� M h�]�R*`�y*~�t�T�[?]iR�_9VX~�YiR*_�]iv� ��¨�© ���,.� � ¡ �.%j¥"�g/ �½¼�� ¢ �

ïNð±ï òÖó�ô²õCö"÷*øÂù«ª�þZó"¬�ýù�÷ZøÂó�ü

�Nb*VJt*W\]"_*y*h T�[q]�Re`\VXh T�]�W�h�]�R*`\[q`�T\`}](v�YL`�[?R*j�^qVE[?R��ZR*[qT\VX^mr¿^q[qo�V�_�ZW\~��Pc$b*[?h,bÀt*W\]"_*y*h�VX`}YLb*]( 
~�]ij�VXR*]iy*`HhX]�~}~�]"_*[mTSr�*	y*`�[?R*j�_*]�~}VX`�T�[qhN^pYil<]�W��Yi`HT�b9Vs]�R9^qr�[qR*`�T�YiRUT,YiR9VX]�y*`/[?R9t*y9THc$[qT\b*]�y9T
t-]i`\`\[ql*[?^q[qTSr}vx]�WN[?RUoiVXRUT�]�W�r��1	232346587:9<;�=?>A@CB®@¯ECG&H�°?hrV � I T JPLWV � QSI �UT J�LWV �q±�0�[ _ !a` [ _ Lcb�d�] e bgJPhSL T J�M-O�mnV � VoJpV � L T\� MNM-OL �UT hrH � bgL �Ksoe bgJPhSL T J�M-O T V �UT\�lk H e/�i�<� b � JPLcb$²H³b´J$G&H�µ �<�U�U�RT V �<� LNJPLWV � b t

Û



Ü��-¶EÝ$Þ6ß�·�8¹¸-ßz7Z4?��ßz4<5Rº<46:�»n8<7Zßz>c¼-4½�ß¾�¿º<46: É

´Z]�WkT�b*V�Rzy*~}VXW�[?h�Y(^wYiRZYi^mr"`\[?`kT\b*V�[?`�]�V�^pYi`�T�[?h�t*W\]"_*y*h T�[?]iREvxy*R*h�T\[?]�R*  ±f�P�/�  ÁÀ� �Â �½¼�� ¤ �

c$[?^q^�l<VEy*`�VX_0�Hc$[qT\b À � £ Yi`�Y«`�h�Yi^q[?R*j�tZYiW\Yi~�V T�V�W	YiR*_ £Ã� � � 1 Yi`�T�b9V�VX^pY(`�T�[qhX[mTSr�](v
t*W\]"_*y*h T�[q]�R ] �/��Y�g�[?~}[?¹X[qR*j�t*W\](�*T�`�[?R�YiRUr�t<VXW�[?]"_ � Y(T�j�[mo�VXR�t*W\[qhXV^,.�CYiR*_}ckY(j�V�
�0r"[qVX^?_9`�Yi`
� VoJPLWV �<� M _*V�~�YiR9_Jvx]iWN^pYil<]�WNYiR9_�Yi`�� VoJ�LWV �<� M h�]�~}~�]"_*[qTSr}`�y*t*t*^mr�^Ä�  �Ä�� 
�,.� � 0  YiW\j�~�Y�gÅ �Æ,¹�P±&�P�/� ! 
���/�gu

*¹Ä�  *�Ä � 
�,.� � 0  ± � �Ä � 
�,.� ��� /
�½¼�� ¥ �

´Z]�WkT�b*V�[q`\]"VX^pY(`�T�[qht*W�]�_*y9h�T�[q]�REvxy*R*h T�[q]�R�]iR*V|]�l9T�Yi[?R*`

�^Ä�Ç �Ä � 
�,.� �  � ,¹� À
� � ÈÈNÉËÊ u*¹Ä�  *�Ä�� 
�,.� �  À� � ,.� À
� �ÌÊÈNÉËÊ /
�½¼�� ¡ �

ïNðWÍ Î#ÏõÑÐÖó6Ò�õCþ6ü|ôûõ�ük÷�ÓHü\¬ÕÔó/þZõnø�Ö�ü òÖõ�ô×ÓHü\¬
�Nb*V�ji]�oiVXW�R*~�V�RUT|bZYi`$TSc�]�ckY�r"`]iv&�*RZYiR*h�[?R*j�[qT�`$_*V�~�Y(R*_�Ø§� £ �a´f[?W�`�TX�Z[qTa^?V o�[qVX`sY�t*W�]�t<]�W� 
T�[q]�RZYi^*T�Y�g�Y(THT�b*VsW�Y(T\V £Ù��������� 1 ]�R�T\b*V$r�]�y*R9j�b*]�y*`�VXb*]i^?_0µ¸`�[qR*hX]i~�Vu�xc�Yij�V�`kYiR9_�t*W�]i�*T�`�� �
��VXh�]�R*_0�/T�b*V�ji]�oiVXW�R*~�V�RUT�h�]�R*_*y*h T�`�]�t<VXRe~�YiW\�(V�T}]�t<VXW�Y�T�[?]iR*`�T�]�[q`\`\y9V�R*V�cÐl<]�R*_9`�Y(T	T�b*V
W�Y(T\VÛÚ [qR¿V�oiVXW�r¿t<VXW�[?]"_0����[?R9hXVEY(^?^PV g�[q`�T�[qR*j�l<]�R*_9`�YiW�V�b*V�^?_�Y(R*_¿`�]�^?_�lzr�]�^q_�h�]�R*`\y9~�V�W\`X�
T�]iT�Yi^0l<]�R*_�`\y*t9t*^qr�[qRJt-V�W\[?]"_ � [q`NVX¯zyZYi^0T\]�ÝÜ�  ����� 1 %jÚ}�Su !u1�� Ú ��� / �½¼�� 1d£ �

�Nb*V}j�]do�VXW�R*~}VXRUT�`\VXW�o"[?hXV�`u[mT�`|l<]�R*_*`�lUrLtZY�r"[?R9j�Y�R*]i~�[qRZYi^&Y(~�]�y9RzT�¥�� £ t-V�W�l<]�R*_�VXYih,b
t-V�W\[q]�_�T�]�T\b*V�Y(`\`\V T|b*]�^q_*VXW���Ú Y(R*_�¥Z�-Yi`sc�VX^q^fYi`�Ø�YiR*_ ����� c$[q^?^wl<VuT�W�V�Y(T\VX_LY(`�V g�]�jiVXR*]�y9`
tZYiW\Yi~�V T�V�W\`�vx]�WaT�b*V�_*[?`�hXy*`�`\[?]iR*`|]ivPT�b9V�V g�h,bZYiR9j�V�W�Y(T\V�o�]�^?Y(T�[q^?[mTSr��*T�bzy*`|R9VXj�^qVXh�T\[?R*j�[?`\`�y*VX`|](v
l*y*_*jiV�TalZYi^?YiR*hXV|vx]�WkT\b*V�j�]do�V�W\R*~}VXRUT��
�n]�hX]�~}t*^qV�T�VJT�b9V�_*V�`\h�W\[?t�T�[?]iRÑ]ivsT�b*V�W\V�Y(^at*YiW�T�]iv�T\b*V�V�hX]�R9]�~�r���[qT}[?`}Yi`�`\y*~}VX_ÑT\bZY(T}T�b*V
[?RUT�V�W\RZY�T�[?]iRZYi^*W�V�Yi^Z^q[?R*�u]iv-T\b*V$VXh�]�R*]�~�r�[q`Pj�[qoiVXR}lUr}YiR�V�g�]�j�VXR9]�y*`\^mr�j�[qoiVXR}R*]�~}[?RZY(^9_*V�~�YiR9_ÞÊ[qR	vx]�W\V�[?j�R}hXy*W�W\V�R*h�r}y*R*[mT�`H[?R}V�oiVXW�r�t<VXW�[?]"_ � [?R*_9y*hX[qR*j�Y�R*]�~}[?R*Yi^*_*V�~�YiR9_�V�¯"y*Yi^<T\]�ÞÃß�à��
[?RJ_*]�~}VX`�T�[qh|y*R*[qT\`N[qv6à��f[q`kT�b*V�V g�h,bZY(R*j�V�W�Y(T\Vi�á ã:ä�åbï}è£ægè �båxì8å¯æâ!émä�ë÷ç8å�ô�ê�ë£æAìgä�åÓç8ïUåÜéxíäãUé_ê�ë£æ½�+ç8ä�ë£ú�þîõ±ô�ë|ìH�eåÓéxë÷ô�ê�ú}ç8å¯õ�+�í ìgä�ì8ä�åÈô�ë��bí�ô}è£þoç¿ì8ë�émûzë|ê
�eë£ô}õ}ç[õ�å�ô}ë|ì8åÜõ�âæåS�

É



¶EÝ$ßK�¿ç"8-7.º<7+è½»&ß)ºa��>®é9ã�ßJà95oºz5*ßK� ¢

ê åeç´ë ì¿G}F�í�F�î ï�ç\íÝð&O�ñLëXç èED�í�D&ç´ð
ÆR*V�](v*T�b*V/_*[q`�T�[qR*h�T\[qoiVHvxVXY(T�y9W\VX`n]iv9T\b*V/~�]"_*VX^U[q`�T\b*V�Yi`\`�y*~�t�T�[?]iRu]iv*YiR�[qR*`�T�YiRUT,YiR9VX]�y*`fYi_�©�y*`�T� 
~�V�RUTP]iv6T�b*VNl<]�R*_	t9W\[?h�VkT�]|h�^?V�Y(WnT�b9VNl-]�R9_}~�YiW��iV�T&[?R�h�]�RUT�W�Y(`�TPT�]|`�^?y*jij�[?`�b	t*W\[qhXVNYi_�©�y*`�T\~�V�RzT
[?R�T�b*VsW\VXYi^6~�YiW��iV T�`X�f�Nb"y9`X�9T\b*Vs_9]�~�V�`�T\[?h$R*]�~}[?RZY(^*ckYijiV�
¾YiR*_}T�b*VshX]�~}~}]�_*[mTSr�t*W�[?h�V^,�YiW\V
Yi`\`�y*~}VX_JT�]}l-V|j�[mo�V�R�Y(TNT\b*V�l-V�j�[?R9R*[?R*j	](vnT\b*V�t-V�W\[?]"_�YiR*_�T�b9V�rJW\V�~�Y([?R�y*R*h,b*YiR*j�V�_�_*y*W�[?R*j
T�b*V$t<VXW�[?]"_0� ° `�Y|h�]�R*`\V�¯zy*VXR*h�VsT\W�YiR*`\Yih�T\[?]�R9`&T,Yi�(Vst*^?YihXVkT\b*W\]iy*j�b�W�Y(T\[?]�R9[?R*j�c$b9VXR�t9W\[?h�VX`HYiR9_
ckY(j�VX`}YiW�VER*]iT�Y�T�T�b*V�[?W�Ä¿Yi^qW�Yi`�[pYiR�oiY(^?y*V�`X���Nb*VXR0��Y«t<]�`\`�[?l*^qV�[?~�lZYi^pY(R*hXV�]iva_*VX~�YiR*_eYiR9_
`\y*t9t*^qr�j�[qoiVX`uW\[?`�V}T\]«_*]�~}VX`�T�[qh�t*W�[?h�VEYi_�©�y9`�T�~}VXRUT\`�[?R�T�b*V�W\VXYi^�~�YiW��iV�T\`	Y(T�T�b*V�VXR*_](vkT�b*V
t-V�W\[q]�_0�
Ús`�[?R*j�T�b*V$h�]�R*hXV�t9T�]iv-T\b*VaÚsQÂ®�Y(`�Y(R�V�¯"y9[?^?[ql*W\[qy*~Ê_*V�o"[?h�VNT�]�T�b*VNvx]�W�VX[?jiR}V�g�h,bZYiR*j�VaW�Y�T�V$~�Y(W� 
�iV T���`�VXVs��V�h�T�[q]�R�Û*� ¼�l<VX^?]dcs���iT�b*V�`\VX¯zy*V�RUT�[pY(^*`�T\W\y*h T�y*W�Vk]iv6T�b*V�_*V�T\VXW\~}[?R*Y(T�[q]�R�]iv6V�g�t-V�h�T,Y�T�[?]iR*`X�
]iv<R*]�~}[?RZY(^�t*W�[?h�VX`X�zY(R*_	]iv<R*]�~}[?RZY(^�V�g9h,b*YiR*j�V$W�Y�T�VX`P[q~�t9^?[?V�`�T\bZY(T&T\b*VNR*]�~}[?R*Yi^zV g�h,bZYiR*jiVaW\Y(T�V
[?`�Yi^?`�]�j�[qoiVXRJY(T�T�b*V�l-V�j�[?R*R9[?R*ju]ivwT�b*V�t-V�W\[?]"_0�&�Nbzy*`��ZYi^q^-t*W�[?h�VX`kV�g9h�VXt9TNT\b*V]�R9V�vx]�W�l<]�R*_9`k[?`
j�[qoiVXR�YiR*_�y*R*h,bZY(R*j�VX_�_*y*W�[?R*j	]�R9V�t<VXW�[?]"_0�

Í$ð�ñ ò�ó�õCù�÷*ø�Ò�õÑôõÖ^Ö�þZõ:Ö^Óf÷*õ·òÖõ�ô×ÓHü\¬
Ì�]�R*`�[?_*V�W\[?R9j�T�b*V�hX]�~}~}]�_*[mT�[qVX`C_*VX~�YiR*_9VX_	lUr�Y(^?^"Yij�V�RzT\`X�UY(j�j�W\V�jUY(T\V�_*V�~�YiR9_Ý*�[?R	YiRUr�t<VXW\[q]�_� ~�y9`�Ta`�Y(T\[?`�v�r*  �� �P� ���� � _ í �X� 1"!8����� ��*¤% ��� ¡ �,.� % ����¥,.� % Þ¤à��,¹� %ÃØa/ � Ø � 1 �

��]�^mo�[qR*j�� Ø � 1 ��vx]iWö*E]�R*V�]�l9T�Yi[?R9` H$÷\H T JPL k H Yij�j�W�VXjUY�T�V|_*V�~�YiR9_

*K�ùøSø  � ����¥,¹� % Þ�à��,.� %úØ � 1
1"! � �P� ���� � _ í ��� 1ö!#����� � % ¡ ß ���,.��� 1"! � ��� ���� � _ í �X� 1"!#���)� ��� /

� Ø � ¼��

Yi`�Y�vxy*R9h�T�[q]�RÀ]iv�T\b*V�l<]�R*_Àt*W�[?hXV ¡ c$b*[q^?V��P���puûà���uW,.���	YiR9_�� ���� � _ í YiW\V�j�[qoiVXR0��Q±vR*]�_*[?`�V  
¯zy*[?^q[?l*W�[?y*~ [q`�Yi^q^?]dc�VX_¿[qR¿T�b9VEl-]iR*_�~�YiW\�(V�T��nT�b*V�Y(h�T�y*Yi^�l<]�R*_�t9W\[?h�VX`�[qR�YiRUr�t-V�W\[q]�_�~�y*`�T
l-V�_*V�T\VXW\~}[?R9VX_«`�[?~�y*^mT,YiR9VX]�y*`�^qr�c$[mT�bLYih T�yZY(^fW\VXYi^f[qR*hX]i~�V(���Nb*V�W\V�vx]iW\Vi��VX¯zyZYi^q[qTSr�]iv$� VoJ�LWV �<� M
_*VX~�YiR*_Jvx]�WNl<]�R*_*`��½¼"�%Ûz��lUr�ri]�y*R*j}hX]�R9`\y*~}VXW�`ac$[mT�bJl-]iR*_�`�y*t*t*^mr��½¼�� 1d£ ��[q~�t9^?[?V�`�T\b*V�l-]�R9_
~�Y(W\�iV TahX^?VXYiW\[qR*j	hX]iR*_*[qT\[?]�R,.�$*�� 1ö!#����� � ! ,.�$*�� 1ö!8����� � � ���\���� � _ í �  ¡ ����� 1 %jÚ}�S/ � Ø � Ø �

° `JY¿h�]�R*`�VX¯zy*VXR9hXVi�T\b*V«`�]�^?y9T\[?]�RÕ� ¡ � ur* � ��]iv�� Ø � ¼i��YiR*_Ê� Ø � Ø ��`\[q~�y*^mT,YiR*V�]�y*`�^qre_*V T�VXW�~�[qR*VX`H$÷\H T JPL k H Yijij�W\V�jUY(T�VshX]�~}~}]�_*[mTSr}_*VX~�YiR*_	* � YiR*_ET�b9V|_*VX~�YiR*_�h�]�R*`\[q`�T\VXRUT$VX¯zy*[q^?[?l9W\[?y9~Ál-]�R9_
t*W\[qhXV ¡ � Yi`* �  1 %'Ú����� %jÚýü 1"! � �P� ���� � _ í ��� 1"!#����� ��þ � ����¥,.� % Þ�à��,.� %úØ � u � Ø �¸Ûz�

¢



¶.�mÜ�Ý$ß¾�ÿç"8-7.º<7+è½»&ß)ºa�,>cé�ã(ß���ã(ã(8�=�ºz5�>p8<4a� ¤

¡ �  � 1"! � ��� ���� � _ í �\��� 1"!8����� ����,.� � ����� %'Úýü 1"! � ���\���� � _ í �X� 1"!8����� ��þ � � ����¥,.� % Þ¤à��,¹� %ÃØ � / � Ø � É �

îs]iT\[?h�Vi�UT�bZY�T/T\b*VNTSc�]u`\]�^qy9T�[q]�R*`HYiW�V$b*]�~}]�j�VXR9VX]�y*`H]iv-_*V�j�W\V�Vs¹�VXW\]u[?R��P����uûà��puW,.�����&�Nb*V�W\V�vx]iW\Vi�
^?V T��³��0  �����g,.�n_*VXR*](T�V�W\VXYi^wl-]iR*_*`sYiR*_ � ��0  à����g,.�n_*VXR*](T�V�T�b*V�W\VXYi^wV g�h,bZY(R*j�V�W\Y(T�V(�H�Nb*VXR0�
vx]�W�j�[mo�V�RtZYiW�Y(~�V T�VXW�`J�$Ø?u ����� u³¥&u³Ú}��VX¯zyZY(T\[?]�R*`�� Ø �¸Ûz�uY(R*_¾� Ø � ¤ �u_9V��ZR*V H$÷\H T J�L k H Yij�jiW\VXj�Y(T�V
_*VX~�YiR*_ * �  �� ���Ëu � u³�\�\�ö0  � 1 %jÚ}�w���S¥\% � Þ %úØ9������ %jÚÕ� 1"! � ��� � ��� 1ö!#����� �\� � Ø � ¢ �

YiR*_JT�b*V�_*V�~�Y(R*_JhX]�R*`�[?`�T�VXRUTsl-]iR*_�t9W\[?h�V

¡ �  �	 � ���Ëu � u³�\���ÿ0  � 1"! � �P� � �\�X� 1"!8����� �w�
�S¥\% � Þ %ÃØ*���� ����� %jÚÖ� 1"! � �P� � �X� 1�!#����� ��� � Ø � ¤ �

Yi`�vxy9R*h�T\[?]�R*`/]ivCW�V�Yi^6l<]�R*_*`���T�b9V�W\VXYi^<V g�h,bZYiR*jiVW�Y(T\Vi��YiR*_E](v0T�b*VsV g�t<VXh�T\VX_�W\Y(T�Vs]ivwW\V T�y*W�R�vx]�W
YiRUrLt<VXW\[q]�_ � ���Nb*V	T�[q~�Vu`\y*l9`\hXW�[?t9T�bZY(`|l-V�VXR�VX^q[?~}[?RZY(T\VX_�`\[?R9hXV�Yi^q^&YiW�j�y*~}VXRUT�`|W�V�vxVXWT\]ET�b*V
`�Yi~}V���h�y*W\W�VXRUT���T�[q~�V�t-V�W\[?]"_0�

Í$ð±ï Î�õ�ô��uó�þ&ÓPþ� Ôõ:ÓPö*ø����Âõ ô����Âó$ù Óf÷ZøÂó�üö

»wV�T��'0  ���Ëu��^u � u³� � �u_*V�R*]iT\V�T�b*V�T�VX~}t<]�W�YiW�r�`�T�Y(T�V�oiVXh T�]�W	j�[mo�V�ReY(T�T\b*VEl<VXj�[qR*R*[?R9j�]ivaY(R
YiW\l9[qT�W\YiW�r�t<VXW\[q]�_�c$b*VXW�V��#0  
��g,J_*VXR9]iT�V�`kT�b*V|W�V�Yi^�c�Yij�V(�H�n]	]�l�T,Yi[qREvxV�Yi`�[?l*^qV�T�W\YiR*`�Y(h�T�[q]�R*`
[?R�T�b*V}hX]�~}~}]�_*[mTSr«~�YiW\�(V�T�YiR*_¿[qR�T\b*V�^?Yil<]�W|~�Y(W\�iV T�T\b*V�~}[?R9[?~�y*~ W\y*^qV�[q`�VX~}t*^?]dr�V�_¿vx]�W
T�b*V�W\Y(T�[q]�R*[?R9j~�V�h,bZYiR*[q`\~��Á�Nb*VXW�V�vx]�W�Vi��Yih T�yZYi^�]�y9T�t9y9T§*Ë[?`ET\b*V�~�[qR*[?~�y9~ ]iv�Yij�jiW\VXj�Y(T�V
hX]�~}~}]�_*[mTSr�_*V�~�Y(R*_j* � ��R9]iT�[q]�RZYi^k`�y*t*t*^mre]ivji]�]"_*`�*¹Ä �kYiR9_Ñ]iv�h�YitZY(hX[qTSre]iy9T�t*y�T�*o�����  ±&�P���æ���(���ûîs]iT\[?]�R*Yi^�`�y*t*t*^mrº[?`�Y�vxy*R9h�T�[q]�R¬]iv�T�b*V�W\VXYi^�c�Yij�V�Yi^q]�R*Vi�¨�Nb*VXW�V�vx]�W�Vi��vxVXYi`\[ql*^?V
]�y9T\t*y9Tö*<��V�~�t9^?]dr"~�V�RzT�N�ZYiR*_ET\b*VVX¯zy*[q^?[ql*W\[qy*~ l<]�R*_�t*W�[?hXV ¡ Y(W\V�vxy*R9h�T�[q]�R*`�]iv��}ji[qo�V�R�lUr��*  �� �����ÿ0  ~}[?R � � �����Sur* Ä ���f�gur*o�����"! � Ø � ¥ ��  �# �����ÿ0  ± £Zí � � �����\� � Ø � ¡ �¡  �	 �����0  � 1"! � �P� � �\��� 1ö!#����� ���� 1 %'Ú�� � �����Su � Ø � 1d£ �

c$b*VXW�VT�b*V|^?Yi`�T�VX¯zyZY(T\[?]�R�y*`\V�`$T\b*Vl<]�R*_�~�YiW\�(V�TNh�^?VXYiW\[qR*j�h�]�R*_*[mT�[?]iR�� Ø � Ø �Ht*^?y*`�T�b*V�Yi`�`\y*~}t� 
T�[q]�RT�bZY(T}r�]iy*R*j¿h�]�R*`�y*~�V�W\`�YiW\VJR*V o�V�W�W�Y�T�[?]iR*VX_À[?RT�b9V�h�]�~�~}]"_*[qTSr¿~�YiW��iV T��À�Nb"y9`X�N]�R*V
]�l9T�Yi[?R*`kT\b*V|vx]�^?^q]dc$[?R*j�^qVX~}~�Y��

$&% 5#5('*)CB�D+ L k H � JNG&H"° � h � mnHgJ�Hghrb �$Ø?u ����� u³¥&u³Ú	u³���æ���)urÞ��³eN�i� OÛJpHgm�°&Voh � hgO�bgJ � JpH k H T J�Voh ��, £ L �<� I T H³b
� I � L�i�I&H¿°&VËbgLNJ�L k H�J�Hgm�°&Voh � hSOÿQ3H � bgL�-�McH � MNMcV T\� JPLWV ���$*au³�/�ös L k H � -�O�Hûi�I � JPLWV � b/.10 t3254��i�<� .10 t7684lt9 i�I � J�LWV � .10 t7:<;�4�� HgJpHghgmqL � H³b � °&VËbgLNJPL k H�m � h>=)HgJ T McH � hSL �Ks -gV �<� °?hSL T H�L Q ÚF� !u1 t

¤



¶.�mÜ�Ý$ß¾�ÿç"8-7.º<7+è½»&ß)ºa�,>cé�ã(ß���ã(ã(8�=�ºz5�>p8<4a� ¥

?A@�B>BC �
C á

D �AE �5F

G

?AH
? @�B>B

H1IKJMLON<JMP�1Q"R�SUTMV�W3S �1Q åYX L W
? D[Z F

GOHGO\

?

´n[?j�y*W�V Ø � 1 0HÍ�]�R9_�~�YiW\�(V�TaVX¯zy*[q^?[ql*W\[qy*~

´f[?jiy*W\V Ø � 1 t*W�]do�[q_*VX`�YujiVX]�~}V�T\W\[?h$_*V�`\h�W\[?t�T�[?]iR�]iv�T�b*Va_*V�T\VXW�~�[qRZY(T�[q]�R�]ivwY(h�T�y*Yi^6[?R*h�]�~�V"*�YiR9_
T�b*V�Yih T�yZY(^wl-]�R9_�t9W\[?h�V ¡ �
Q±vNvxV�Yi`�[?l*^qV�]iy9T�t*y�T	[?`�*  * � � *0���&�q0  ~�[qR]�+±&�����æ���(�gur*�Ä����&�^!��&[½�¸Vi��[qvkT\b*VXW�V�[q`�R*]«V�g�hXVX`�`
_*VX~�YiR*_�[?RJT�b9V�h�]�~}~�]"_*[qTSr�~�YiW\�(V�Tsl*y9Tay*R*V�~�t*^q]dr�~}VXRUTX�&*E[?`$j�[mo�VXR�lUrJt-]i[?RUT`_ í [?R�´f[?jiy*W\V
Ø � 1 �P�Nb*[?`�`�T,Y�T�Vi�Z[qR�c$b*[qh,bJT\b*V|`\y9t*t*^qr�`\[q_*V]iv�V�Y(h,b�~�YiW��iV�T$[q`kW�Y�T�[?]iR*VX_E[q`kW\V vxVXW�W\VX_�T\]�Yi`kT�b*Va HgO � H³bgL �i� I � Hgm�°?McVoOomnH � Jh³H s LNmnHcb �
Q±v�*  *0���&� � * � �*T\b*VXW�Vu[q`NV g�hXV�`\`�_9VX~�YiR*_�[?R�T�b*V�h�]�~�~}]"_*[qTSr�~�Y(W\�iV T��*`�]}T\bZY(TX�Z[?RJj�VXR9VXW�Y(^½�
T�b*V	R*Y(T�y*W�V�]ivHT�b9V�W�Y(T\[?]�R9[?R*j�`\h,b*V�~�V�c�]�y*^q_�Y(§�V�h�T|T\b*V�_9r"RZYi~}[?h�`]ivHT�b9V�VX¯zy*[q^?[?l9W\[?y9~Ðl-]�R9_
t*W\[qhXV(�k�Nb*V�Y(`\`\y9~�t9T\[?]�R�T�bZY�Tari]�y*R*j�hX]�R*`�y*~}VXW\`�YiW\V�R*](T�_*V�~�Y(R*_�W\Y(T�[q]�R*VX_�VX^q[?~}[?RZY�T�VX`kT\bZY(T
[?R9{*y*VXR*h�Vi���Nb9VXW\V vx]�W\V(��T\b*VEvxV�Yi`�[?l*^qVEtZYi[qWJ� ¡ed uû*0���&�\��[?`	j�[mo�V�RÀlUr�T�b*VJ[?RUT\VXW\`�VXh T�[?]iRl-V TSc�V�VXR*0���&��Y(R*_�V�¯zyZY(T�[q]�R�� Ø � Ø ���*t-]i[?RUT�_ ] [?R�´f[qj�y*W\V Ø � 1 �
�Nb*Vt<]�[?RUTf_ ] h,bZY(W�Yih T�VXW�[?¹�VX`�TSc�]�`\[mT�yZY�T�[?]iR*`X�"_*VXt<VXR9_*[?R*j�]�R�T�b9V^?V o�VX^<]iv�Yih T�yZY(^-V�~�t*^q]dr�~}VXRUT
�P� � �������(�g0s]�R*V�c$[mT�bLy*R*V�~�t9^?]dr"~�V�RzTX�0T�b*V�]iT�b*V�W|]�R*V�c$[mT�bLV�g9h�VX`�`u_*V�~�Y(R*_L]�R«T�b9V	^pYil<]�W
~�Y(W\�iV T��	Q±vÿ� � ��������T\b*VXW�V�[?`|_*V�~�YiR9_�W\Y(T�[q]�R*[qR*jE]�RLT�b9V}h�]�~}~�]"_*[qTSr�~�YiW\�(V�T��i�<�}`�[?~�y9^m 
T,YiR9VX]�y*`�^qrT\b*V�ri]�y*R*j�b*]�y*`�VXb*]i^?_Ñ[q`�W�Y(T\[?]�R*V�_�]iR�T�b9V�^?Yil-]iW	~�YiW��iV T��¬��y9h,bËY�`�[qT\yZY(T�[q]�Re[?`
W\V vxVXW\W�VX_�T�]�Yi`NT�b*V	T M � b³bgL T\� MCI � Hgm�°?McVoO+mnH � JhrH s LNmnH�g �Z[?R�c$b*[?h,b�� VoJPLWV �<� M hX]i~�~}]�_9[qTSr�`\y*t� 
t*^qr�[?`W�V�Yi^q[?¹�VX_0���Nb*V�]iT�b9VXW`�[qT�y*Y(T�[q]�RL[?`hXYi^?^qVX_�T\b*V hrHp°?hrH³b³bËH � L �ehk� JPLWV � hrH s LNmnH]i ��[?R«c$b*[qh,b
h�Yit*YihX[mTSrJ]�y9T�t9y9T�[q`$W\V�Y(^?[?¹�VX_0��QSR�T\b*[?`ah�Yi`�V�T\b*VXW�V�[q`aR9]�y*R*V�~�t9^?]dr"~�V�RzTX�kªa]�c�V�oiVXW����ZW\~}`aYiW\V
W�Y(T\[?]�R9VX_E]�R�T\b*V^pY(l-]�W�~�Y(W\�iV T$YiR*_ET\b*VXW�V|[?`�_*VX~�YiR*_JW�Y�T�[?]iR*[?R*j�]�RET\b*V|hX]�~}~}]�_*[mTSr�~�Y(W\�iV T��
�Nb*V|`\[q¹XVs]iv�W�Y(T\[?]�R*[qR*j*��T\b*VjUYit�l<V�TSc�VXV�RR* �Wøgø Y(R*_	*0���&�&vx]�WkY�ji[qo�V�REVX¯zy*[q^?[ql*W\[qy*~Ál-]iR*_�t*W\[qhXV
[?`H`\b9]�c$R�lzr�T\b*VaoiVXW�T�[?hXYi^6l-]i^?_�_ZYi`�b*VX_E^q[?R*V(�f�Nb*V$vxV�Y(`\[?l9^?VaYi^?^q]�hXY(T�[q]�R�~}]do�VX`�l-V TSc�V�VXRj_ í YiR9_
T�b*V�]�W�[?j�[qR0�

¥



k �öè-4&º?��>?=.�\º<4<:mlon?çzß�=�5+ºz59>?8-4?�´»�8-7&�¿ºz5�>p8<4 ¡

´f[?jiy*W\V Ø � ¼�_*V�t*[?h T�`NT�b9V|tZYiW�T\[qT\[?]�RE](v�T\b*V|`�T�Y(T�V|`�tZYih�V�[qRUT�]�T�b9V�W�VXj�[q]�R*`k](v�T\b*V|T�b*W�VXV|W�VXj�[q~�V�`X�
Q±T�µ¸`�h,bZYiW�Y(h�T�V�W\[q`�T�[qhX`|hXYiR�l-V�_*V�W\[qoiVX_�vxW\]�~ VX¯zyZY�T�[?]iR*`�� Ø � ¥ � �P� Ø � ¡ �YiR*_�� Ø � 1�£ �s_*[qW\VXh T�^mr����Nb9V
YiW\VXY�]ivZT\b*Vkt<]�`\`�[?l*^qV��|V�r"R*V�`\[?YiR	y*R*V�~�t*^q]dr�~}VXRUTfW\VXji[?~}V�x~�YiW��iV�_ b ��[q`n_9V��ZR*V�_�lzr�Yi^q^zo(Yi^qy*VX`
���d�p��� � ��q�[&r _ l<VXb*[qR*_JT�b*V�t*^?YiR*V - T\� H Y(R*_�l<VX^q]dcÖT�b9V�`�y*W�v�Y(hXV�� -gH � ° l-]doiVuT�b9V�`�y*W�v�Y(hXV�� -gH
YiR*_�Yil<]do�V�T\b*V�t*^?YiR*V -gH$Q s G ^?[?VuYi^q^�`�T,Y(T\VX`|]ivPT\b*V�h�^pYi`�`\[qh�Yi^�y*R*V�~�t*^q]dr�~}VXRUT|W�VXj�[q~�V(� g c$b*[q^?V
l-V�^?]dcÖT\b*V�t*^pY(R*V -gH$Q s G YiW\V�Yi^q^�W\V�t*W\V�`\`�VX_«[qR9{6Y(T\[?]�R�`�T,Y(T\VX`a]ivnT\b*V�W\V�j�[?~}V i �

s

t
t

u
u

v

w

x

y z {
|}

~

� �

´f[?j�y9W\V Ø � ¼�0P�Nb*W�VXV�W\VXji[?~}VX`k[qR�`�T,Y(T\V�`\tZYih�V

� �Õî�B�íÝë O�M�ð¯í�BLI ����ì¿ç|MND�í�DPOXG}B�ðÕï�G}F^ë í�DPOXG}B

ÿfg9[q`�T\VXR*h�VEYiR*_�y*R9[?¯zy*VXR9VX`\`u]iv�T\VX~}t-]iW�YiW�r�vxV�Y(`\[?l9^?V	`�T�Y(T�V�`�t*W\]do"[?_*V	T\b*V�l*Yi`\[q`�vx]iW�Y�c�VX^q^P_*V  
�ZR*V�_}vx]�W�ckY(W\_�W\V�hXy*W�`\[qoiV$`�T�W�y*h�T\y*W\V$_*V �ZR*[qR*j|T�b*VN_9r"RZY(~�[qhN_*V�oiVX^?]it*~�V�RUTH]iv-T\b*VNVXh�]�R*]�~ur�]do�V�W
T�[q~�V(�&�Nb*[?`�W\V�¯"y9[?W\V�`kT�b*V�_*VX`�hXW\[qt9T�[q]�RE]ivwT\b*V_9r"RZY(~�[qh�Yi^<V�oi]�^?y9T\[?]�R�]iv�Yi^?^6`�T,Y(T\V�o(YiW\[?Yil*^?V�`�]iv�Y
_9r"RZYi~}[?hXYi^�`�r�`�T�V�~Ð[?RET�b9V|~�Y(T\b*VX~�Y(T\[?h�Y(^<`�VXR*`�Vi�/�Nb*V�_9r"RZYi~}[?hV�¯zyZY(T�[q]�R*`kvx]�W�T�b*V|W�V�Yi^�c�Yij�V
YiR*_uW\V�Y(^"l<]�R*_9`&YiW�V�_*V�W\[mo�VX_��ZW\`�T��n�Nb*V�_9r"RZY(~�[qhX`�]iv*T�b9V�V�g9h,b*YiR*j�VkW\Y(T�V/YiR9_uT�b9V�V g�t<VXh T,Y(T\[?]�R*`
t*W\]"hXV�`\`�VX`Y(W\V|_*[q`\hXy9`\`\V�_LY(v�T\VXW�c�YiW�_*`X�

¡



k �p2��:p��;?� 5¹��ßz465�8<án�/7*>p=�ß��A����º&¼-ßK����º<46:(�N8<46:(��8-ã�:<>q4?¼U� 1d£

� ð�ñ ô ¬���ýö"÷*ôûõnü�÷Ëó��Rª�þ6ø�ùwõCö���� Ó�Ö/õCö���ÓHü\¬��Àó�ü\¬��Ïó���¬�ø�ü\Ö/ö

° RUr�T�V�~�t<]�W\YiW�r�`�T,Y�T�V|o�V�h�T�]iW`�  ���Ëu��¿u � u³� � �Ny9R*[?¯zy*V�^qr�_*V T�V�W\~}[?R*V�`kT�b*V�`�T�Y(T�V�]iv�T�b*V�V�hX]�R� 
]�~�r�vx]�W|j�[qoiVXR�tZYiW\Yi~�V T�V�W\`c$b*[qh,b�[qR�~}]�`�T�h�Yi`�VX`�[?`|R*](T�T\b*V	Ä�Y(^?W�Y(`\[pY(R«VX¯zy*[q^?[?l9W\[?y9~����Nb*[?`
~�VXYiR*`|T�b*Y(T�¯zyZYiRUT�[mTSr�hX]�R*`�T�W\Yi[?RUT�`�]"hXh�y*W�]�RLT�b*V�^pY(l-]�W�Y(R*_��(]�W|]iR�T\b*V}hX]�~}~�]"_*[mTSr�~�YiW��iV�T
c$b*[?h,bL^qV�Yi_�T�]Et*W�[?h�V�YiR*_&�(]�W�c�Yij�V	Y(_�©�y*`�T\~�V�RUT|Y(TT\b*V�V�R*_L]ivPT�b9V�t-V�W\[q]�_�YihXh�]�W\_*[qR*j�T\]�T�b*V
`\[q¹XV�]iv/W�Y(T\[?]�R9[?R*j*�u�Nb*V}Yi_�©�y*`�T�~}VXRUT�`�YiW�V}Yi`\`�y*~�V�_�T\]�vx]�^?^q]�cÏT\b*V�`\]Jh�Y(^?^?V�_LÒ�^pY�c·]iv�`\y*t*t9^qr
YiR*_«_9VX~�YiR*_*Ò*�N�Nb9[?`�~}V�Y(R*`X�<[qvf`\y*t*t9^qr�V g�hXV�VX_*`|_9VX~�YiR*_�[qR«Y}~�YiW��iV T��<[qT�`at*W�[?hXV�j�]"VX`s_*]dc$R
YiR*_�o"[qhXVsoiVXW�`�Y9� ° t-]�`�`\[ql*^?V$vx]�W\~�y*^pY(T\[?]�R	](v0T�b*[q`�t*W�[?R*h�[?t*^qVN[?~}t*^?[qVX`PT�b9Vs_*V �ZR*[mT�[?]iR�]ivw_9[?`\V�¯zy*[m 
^?[ql*W\[qy*~Î`\[qj�RZYi^q`Nvx]�WaT\b*V�^?Yil<]�W$~�YiW��iV T ¡e� q�� !u1 u 1�� Y(R*_�vx]�WaT�b*Vuj�]"]�_*`a~�YiW\�(V�T ¡�� q�� !�1 u 15� �
�Nb*V�r�[qR*_*[qh�Y(T\V�T�b*V�`\[qj�R�YiR*_�T�b*V�`�[?¹XV	](vkW�Y�T�[?]iR*[?R*j9���Nb*V�[?W|_*V�t-V�R*_*VXR9hXVE]�RLT\b*V	T�VX~}t<]�W�YiW�r
`�T�Y(T�V|o�V�h�T\]�W`�  ���Ëu��^u � u³� � �k[?`N_*V�`\h�W\[?l<VX_�lUr�TSc�]�vxy*R*h T�[q]�R*`c� � Y(R*_ � � 0

� � 0 [o¡ _&_ ` � !u1 u³% 15� 0 ¡ �  � � ������ � 0 [o¡ _&_ ` � !u1 u³% 15� 0 ¡ �  � � ���9�S/
�Nb*V	`\[qj�R*`](vPT�b*V	`�[?j�RZY(^?`ahX]�W�W\VX`�t-]iR*_LT�]ET�b9V�`\[qj�R*`]ivPT\b*V	W\V�`\t<VXh T�[qoiV	V g�hXV�`\`�_*VX~�YiR*_�vxy*R*h  
T�[q]�R*`X� ° tZY(W�T�vxW�]�~ìT�b*V�`\[mT�yZY(T\[?]�R�c$b*VXRÃ* �  *¹Ä � * ����� T\b*VE`\[qj�RZYi^Pvxy*R9h�T�[q]�R*`/� � ������YiR9_� � �����aYiW\V	Y(`\`\y9~�V�_«T�]El<V�hX]iRzT\[?Rzy*]�y9` r �|�Nb*V�R0�0]�R«T\b*V�lZYi`�[?`](v/YiRUr�tZY([?W�](vH_*[?`�VX¯zy*[?^q[?l*W�[?y*~
`\[qj�RZYi^q`�� ¡ �� u ¡ �� �C[qRut<VXW�[?]"_ � �iYst*W�[?h�V�Yi_�©�y*`�T\~�V�RzT�vxy*R*h T�[q]�R/_ºYiR9_�Yac�Yij�V�Yi_�©�y9`�T�~}VXRUTnvxy*R*h�T\[?]�R¢ YiW�V�_*V��ZR9VX_�T\]�]�l9T,Y([?R

_Ñ0 � !u1 u 1��:!a` � !u1 uS% � �gu ,.� _ í,.�  1 %£_�� ¡ �� �Su ��Û*� 1 �

¢ 0p� !u1 u 1�� !a` � !�1 uS% � �gu ,.� _ í,.�  1 %¤_�� ¡ �� �g/ ��Û*� ¼��

_¨YiR9_¥¢ YiW�VhX]iRzT\[?Rzy*]�y9`X�*`�T�W\[qh�T\^qr�~�]�R9]iT�]�R9[?h�Y(^?^qr�[?R*h�W\V�Y(`\[?R9j*�*YiR9_�`�Y(T\[?`�v�r�¢û� £ �  _�� £ �  
£ �P��]�j�V�T\b*VXW/c$[qT\b�T�b*V�`\[?jiRZYi^?[qR*j|vxy*R*h T�[?]iR�T�b*V r�[qR*_*y*h�V�TSc�]�~�Y(t*t*[?R9j�`�vx]�W/t*W�[?hXV�¦ 0  _¨§o� �
YiR*_JckY(j�Vª© 0  ¢ §«� � Yi_�©�y*`�T\~�V�RzT,.� _ í  ,.��� 1 %£_���� � ���o�¶��� �  ,.��� 1 %¬¦E���<�¶�\�Su ��Û*� Ø �
� _ í  
��� 1 %£¢²��� � ���<�¶�\� �  
��� 1 %¤©Ó���<�½�\�g/ ��Û*�¸Ûz�
�Nb*Vuvx]i^?^?]dc$[qR*j�`\t<VXh�[pYi^wvxy*R9h�T�[q]�RZYi^0vx]iW\~Î]ivft*W\[qhXV�YiR*_�ckY(j�V�Y(_�©�y*`�T\~�V�RUTsc$[q^?^0l<Vuy9`\VX_�[?RJT�b*V
Rzy*~�V�W\[qh�Yi^0`�[?~�y9^pY(T\[?]�R*`�l-V�^?]dc��

¦����9�  vwwwx wwwy  * �WøSø ! ** �Wøgø [qvÝ* � ��*
® * ! * Ä* Ä ]iT�b*V�W�c$[q`\V

��Û*� É �

¯�° ë|ì8å�ì8ä}è|ì�í�ê ?AH�±²? âj³ ?�´ X L ì8ä}å�ægå�íîç´ô}ë�ï�ægíøé�å±è÷õ�ðñú}ç¿ì¶�bå�ô¥ìÆí�ô��Uë£ì8ä��Èè£æ8û÷åxìgç´å�ü÷å�ô²ìgä�ë£ú}ö£ä²ìgä�å
é�ë �k�bëvõ�í ìx
N�Èè|ægû£å�ìDíîçoô}ë|ì:í�ô�å�µ¥ú�íøþ�í ��ægí�ú����
ã�ë_è�ü÷ë£íîõbì8ä�íîç�+DåTè£çgç8ú��bå[ì8äUèsì·¶"¸ Dº¹ F�»¼¶ R DY¹ Foíøô·ìgä�íøç6ï}è£æ¿ìgíøé�ú�þîè|æ
é¯è£ç8å �

1�£



k �mÜ¾½�4<=*8¹¸-ßz7Zß":�3�465*ßz7ZßK� 5§�Uº<7*>q5�è�º<4<:mlon?çzß�=�5+ºz59>?8-4?�´»�8-7&�¿ºz5�>p8<4 1�1

c$[qT\b £	�  �·1 YiR9_ £Û� ® �·1 Yi`�Yi_�©�y*`�T�~}VXRUT|`\t<VXV�_*`X�|Q±v b b*]�^q_*`X�<V g�hXV�`\`�`\y9t*t*^qr�[?R�T�b*V
hX]�~}~}]�_*[mTSr�~�YiW��iV�THji[qo�V�`/Y�_9]�c$RUc�YiW\_�t*W\V�`\`�y*W\V$vx]�W&T�b9Vat9W\[?h�Vi�nQ±vC* �  *�Ä  *<�U[½�¸Vi��[mv g�¿Àb
b*]�^q_*`X�*T\b*Vuh�]�~}~�]"_*[qTSr�~�YiW\�(V�Ta[?`$[?RJV�¯"y9[?^?[ql*W\[qy*~ÓYiR*_�T\b*VXW�Vu[q`NR*]}t*W\[qhXV�Yi_�©�y*`�T�~}VXRUT���QSR�Y(^?^
]iT�b9VXW�hXYi`\V�`X�*[¶�%V(��[mv i � g ]�W g�¿ i b*]�^q_*`X�"T�b*V�W\Vs[?`�V�g�hXVX`�`N_*VX~�YiR*_�[?R�T\b*V�h�]�~�~}]"_*[qTSr	~�YiW��iV�T
YiR*_�YiRJy*tUc�YiW\_�t*W\V�`\`�y*W\V�vx]�W�T\b*V�t*W\[qhXVi� ° t*t*^mr�[qR*j�T�b9V|`�Yi~}V|t*W\[qR*hX[qt*^?VaT�]	T�b9V|^pYil<]�W�~�YiW��iV�T
]�R*V�]�l9T�Yi[?R9`

©È�����  vwwx wwy Á � ! ���æ���������� [qvq���æ�����A�
Â �^Ä ! �� Ä ]iT�b*V�W�c$[q`\V

��Û*� ¢ �

c$[qT\b £#� Á � 1 YiR*_ £#� Â � 1 Y(`	Yi_�©�y*`�T�~}VXRUT	`�t-V�VX_*`���Q±v i b*]�^?_9`X�&V�g9h�VX`�`}_9VX~�YiR*_[?R
T�b*Vu^pYil<]�W$~�YiW\�(V�Tji[qo�V�`YiR�y*tUckY(W\_Lt*W�VX`\`�y*W\Vuvx]�WaT\b*Vuc�Yij�VuW�Y(T\Vi�aQ±v�������  �Ä  �$�<[½�¸Vi�<[qvg�¿ i b*]�^?_9`X�9T\b*V�^pYil<]�W�~�YiW��iV�T$[q`N[?RJVX¯zy*[q^?[ql*W\[qy*~²YiR*_�T�b*V�W\V�[?`NR9]�c�Yij�V�Yi_�©�y*`�T\~�V�RzTX�HQSR�Y(^?^
]iT�b9VXWHh�Yi`�VX`�� g � b ]�W g�¿Àb �nT�b*V�W\Va[?`HV g�h�VX`\`�`\y*t9t*^qr	[qR	T�b*Va^pYil<]�W&~�YiW��iV�T�YiR9_�Y�_*]dc$RUckYiW�_
t*W\V�`\`�y*W\V�vx]�WkT�b*V�t*W�[?h�Vi�
�n]ij�V�T\b*VXWNT�b9V�TSc�]EY(_�©�y*`�T\~�V�RUTavxy9R*h�T\[?]�R*`N[q~�t9^qr}T�b*V�_9r"RZYi~}[?h|V�¯zyZY(T�[q]�R�vx]�WkT�b9V�W�V�Yi^0c�Yij�V

� � _ í  � � 1 %¤©Ó���<�¶�
1 %¬¦E���<�¶� / ��Û*� ¤ �

�Nb*V|Yi`�`\y*~}t9T\[?]�R*`�hX]�R9hXVXW�R*[?R9j	l-]�R9_E~�Y(W\�iV TkV�¯"y9[?^?[ql*W\[qy*~Á[?~}t*^mr�T�bZY�T�T�](T,Yi^6�ZRZYi^<l<]�R*_�b*]�^q_� 
[?R*ji`�lUr¿r�]iy*R*jLhX]iR*`\y*~}VXW�`	[?R�t<VXW�[?]"_ � YiW\V�VX¯zyZYi^�T\]���� _ í  ����� 1 % Ú������Nb*VXW�V�vx]�W�Vi�PT�b*V
_9r"RZYi~}[?h�`a](vfW�V�Yi^0l<]�R*_9`sY(W\V�j�[qoiVXR�lUr

�r� _ í  �r� 1 %'Ú
1 %¬¦E���<�¶� / ��Û*� ¥ �

� ð±ï ÃÕüùwóæÒ�õCþZõ:¬ÅÄzü�÷9õCþZõ�öz÷õª~ÓPþ6ø±÷"¯ÓHü\¬ òÇÆ��uõ�ù�÷¹Óf÷*ø�ó�üö�Ôó/þ6ô×Óf÷*øÂó�ü

ÆR*Vk]iv6T�b9Vk[?RUT�V�W\t*W�V�T�Y(T�[q]�R*`&]ivZT\b*Vky*R9hX]do�V�W\VX_�[?RUT�V�W\V�`�TPtZY(W\[qTSrE�¶ÚaQÂ®/�n[?`fT\bZY(Tf]iv-Y�hX]�R9_*[qT\[?]�R�](v
V g�t<VXh�T\VX_LR*]�YiW\l9[qT�W\Yij�V|T�]�b*]�^q_�[?R�t<VXW�vxV�h�T�[?RUT�V�W\RZY(T\[?]�R*Yi^wh�Yit9[qT,Y(^w~�YiW��iV T�`X�NÄ¬b*V�R�Yit*t*^mr"[?R*j
T�b*V�ÚsQÂ®ÖT\]«YJ_9r"RZYi~}[?h�~}]�_*V�^P[qT�[q`u[q~�t<]�W�T�YiRUTT�]�T,Yi�(V�t9W\]�t<VXWuYihXh�]�y*RUTu]iv�T\b*V�`�VX¯zy*V�RzT\[pYi^
`�T\W\y*h T�y*W�V�](vwT�b*V�Y�o(Yi[?^?Yil*^qVs[qR9vx]�W\~�Y(T\[?]�R�YiR*_�]iv�V�g9t<VXh T,Y(T\[?]�R9`kvx]�W\~�Y(T�[q]�R0�n»wV�T"� ø _9VXR*]iT\VT�b*V
R*]�~}[?RZY(^fW�Y�T�V�]iv�W\V�T\y*W\R�vx]�W|b*]i^?_*[qR*jEvx]�W\V�[?j�R�Yi`�`\V T�`X��ÚsR9_*VXW|T�b9V�ÚaQÂ®ÖV g�t<VXh T�VX_¿W\V�T\y*W\R9`�]iR
_*]�~}VX`�T�[?h�YiR*_¿vx]iW\VX[qj�R�h�Yit*[mT,Yi^/~�YiW\�(V�T�`�YiW\V�Yi`\`�y*~}VX_�T�]�l-V}T�b*V�`�Yi~}Vi�JÄ¬b*VXRt9y*W\h,bZY(`\[?R9j
vx]�W\V�[?j�R�l<]�R*_*`s[?R � �<T\b*V�Y(~�]�y9RzTa]iv&_*]�~}VX`�T\[?h�[?RUoiVX`�T\~�V�RUT|bZYi`$T�]�l-V�hX]�RUoiVXW�T\VX_�Y(TaT�b9Vu`�t-]iT
V g�h,bZYiR9j�VuW\Y(T�V\à���[?RUT\]�T�b*V|vx]�W�VX[?jiR�hXy*W�W\VXR9h�r���ÆR*V|t<VXW\[q]�_�^?Y(T�V�W�T�b9V�YihXh�y*~�y*^?Y(T�V�_�t9W\[?R9hX[?t9^?V
t*^?y9`�[?RUT�V�W\V�`�T�]iv$vx]�W�VX[?jiRhXy*W�W\VXR9h�rbZY(`�T�]Ll<VEW\V�hX]�RUo�V�W�T\VX_Ñ[qRUT�]L_*]�~}VX`�T�[qhEhXy*W�W\V�R*h�reY�T�T�b*V
vxy9T�y9W\V/`\t<]iTfV�g�h,bZYiR*j�V�W�Y(T\V�àÙ� _ í �n�Nbzy*`X��y9R*_*VXW�V g�t<VXh T�VX_�R*]YiW�l*[qT\W�YijiVi�dT�b*V/V g�t<VXh T�VX_�W\V�T\y*W\R9`
_*VXR9]�~�[qRZY(T\VX_�[qREVX[mT�b*V�W�h�y*W\W�VXR*h r�bZY�oiVT�]�l<V�T\b*V�`\Yi~�V(�9[q~�t*^mr"[?R*j|T�b9Vsvx]�^q^?]dc$[?R*j�vx]�W�~Á]ivwT�b*V
ÚsQÂ® � ���� � _ í  � ø à ���� � _ íà�� / ��Û*� ¡ �

1i1



k �mÜ¾½�4<=*8¹¸-ßz7Zß":�3�465*ßz7ZßK� 5§�Uº<7*>q5�è�º<4<:mlon?çzß�=�5+ºz59>?8-4?�´»�8-7&�¿ºz5�>p8<4 1 ¼

ÇaVXYiW\W\YiR*j�[qR*j�T�V�W\~}`$]�R*V�]�l9T�Yi[?R*`$Y(R�V�¯zyZY(T�[q]�RJ_*V�T\VXW�~�[qR*[?R*j�T\b*V�R*]�~}[?RZY(^�V g�h,bZY(R*j�V�W\Y(T�VàÙ�  à ���� � _ í � ø� ���� � _ í ��Û*� 1d£ �

Yi`&Yavxy*R*h�T\[?]�Ru]ivZV�g9t<VXh T,Y(T\[?]�R9`fvx]�W\~}VX_ut*W\[q]�WwT�]�T\b*V�W�V�Yi^q[?¹XY(T�[q]�R�]ivZT�b*V�hXy*W�W\V�RzT&V g�h,bZYiR*jiVkW�Y(T\Vi�
�Nbzy*`X�fT\b*V}`\VX¯zy*V�RUT�[pY(^�`�T�W\y9h�T�y9W\V�](v�T�b9V�V�g9t<VXh T,Y(T\[?]�R9`uvx]�W�~�Y(T\[?]�RL[q~�t9^?[?h�[qT�[?R�T�b*V}hX]�R9_*[qT\[?]�R
]ivT\b*V«ÚaQÂ®²W�V�o�VXYi^?`}T�bZY�T�T�b9V�_9r"RZYi~}[?h�VX¯zyZY�T�[?]iRÑ_*V T�VXW�~�[qR*[?R9j�T\b*V«Yih T�yZY(^sV�g9h,b*YiR*j�V«W\Y(T�V
[?`�Y�vxy*R*h T�[?]iR�]iv$V g�t<VXh T,Y(T\[?]�R*`�Yi^?]�R9V�[?R9_*VXt<VXR*_9VXRUT	]ivNT\b*VEt*W�V�o"[?]�y9`	Yih�T\yZYi^/V g�h,bZYiR9j�V�W�Y(T\Vi�
��]�W�VX]do�V�WX�fc$b*V�R¿vx]�W�~�[qR*j�V g�t<VXh�T�Y(T�[q]�R*`�vx]�W � % 1 Y(j�VXRUT�`�h�Y(R¿y*`�V�]�l*`�VXW�oiY(l*^?V}[?R9vx]iW\~�Y(T�[q]�R
]�R*^mr|y*tuT\] ��!	1 �i[q~�t9^qr"[?R*jkYa`�]�h�Y(^?^?V�_�Ò�V g�t<VXh�T�Y(T�[q]�RZYi^U^qV�Yi_9Òavx]�W0T\b*VHvxy*R*h�T\[?]�R*Yi^UW\V�^pY(T\[?]�R*`�b*[?t ¡ �
´f[?jiy*W\V�Û*� 1 `\b9]�c$`sT�b*V�T�[q~�[qR*j�]ivPV g�t<VXh T,Y(T\[?]�R*`�YiR*_«](vPV g�h,bZYiR9j�V�W�Y�T�V�_*V�T\VXW\~}[?R*Y(T�[q]�R�y9R*_*VXW
ÚsQÂ®�� � £$í

È�É ÉlÈ ÈÊÉ È ÉÌË È
È«ÍÉ ÉlÈ Î É�Ï3Ð ÍÉ ÉlÈ È«ÍÉ Î ÉÑË È Ï7Ð ÍÉ

È ÍÉÑË È Î ÉÑËÓÒ Ï7Ð ÍÉÑË È

� � _ í

´n[?j�y*W�V|Û*� 1 0P�N[?~}[?R*j�]ivfV�g�t-V�h�T,Y�T�[?]iR*`aYiR*_�V g�h,bZYiR*jiVuW\Y(T�V�`ay9R*_*VXWsÚsQÂ®

QSR�~�]i`�TN~}]�_9VX^?`/[?~}t<]�`\[qR*juT\b*V|ÚsQÂ®��*[qT�[?`kYi`\`�y*~�V�_ET�bZY�T$Yij�V�RzT\`NbZY�o�V|t<VXW�vxVXh�T�vx]�W\V�`\[?jibzT�c$[qT�b
W\V�`\t<VXh�TJT\]�T�b*V«V�g�h,bZYiR*j�V�W\Y(T�V(��Y�t*W�]�t<VXW�TSr�c$b*[?h,b¬hXYiR¬l-V«jiyZYiW�Y(RzT\VXV�_¾b9VXW\VLlUrÑ_*VXW�[qo"[?R*j
YiR�V g�t*^?[qhX[mT|vx]�W\V�h�Yi`�T�[?R9j�`�h,b*VX~}Vi�EÌ�]�R*`\[q_*VXW�[?R*jJT�b9V}T\[?~}[?R*jE](vkV g�t<VXh T,Y(T\[?]�R*`�vx]�W�~�Y(T\[?]�R���T�b*V
t-V�W�vxV�h�Tvx]�W�VX`�[?j�bUTt9W\]�t<VXW�TSr«[?~}t*^q[?VX`NT\bZY(T�T\b*V�_*[m§�V�W\V�R*hXV�l<V�TSc�VXV�R�T\b*V�vx]�W�VXhXYi`�T\à �� £Zí � � ~�Yi_*V
[?R �æ!º1 Y(R*_�T\b*V�Yih�T\yZYi^0o(Yi^qy*V\à��S�Z~�y*`�T$l-V�VX¯zyZY(^CT\]�¹XVXW�]*�Z[½�9Vi�Z]�R*V|~�y*`�TabZY�o�Và����� � _ í � ø� ���� � _ í ! à��� £Zí � �  £ /
��]�^mo�[qR*j�vx]�W�à ���� � _ í r"[qVX^?_9`aT\b*V�y*R9[?¯zy*V�V g�t*^?[qhX[mTavxy9R*h�T\[?]�RZY(^Cvx]iW\~Ð]iv&T\b*V�t<VXW�vxVXh Tt*W�VX_*[qh�T�]iW`Ô Ävx]�WkT�b9V�V�g�h,bZYiR*j�V�W�Y�T�Vl0à����� � _ í  Ô Ä �$à��� £Zí � � ur�o���� � _ í �ÿ0  � ���� � _ í� ø à��� £Zí � � / ��Û*� 1�1 �

�Nb*VXW�V�vx]�W�Vi�ZT�b9VuY(`\`\y9~�t9T\[?]�R�](vft<VXW�vxVXh�T$vx]�W�VX`�[?j�bUTNT�]ij�V�T\b*VXWkc$[mT�b�ÚsQÂ®ÑW�VX¯zy*[qW\VX`$T�b*Y(TNT�b*V|t9W\V  
_*[?h T�[q]�R�](vNT�b*V�V g�h,bZYiR*jiVEW�Y(T\V�[q`�YJvxy*R*h�T\[?]�R�]ivNt*W�V�o"[?]iy*`�t*W�VX_*[qh�T\[?]�R*`�YiR*_�R*]iT�](vNt*W\V o"[?]�y*`
V g�h,bZYiR9j�V�W\Y(T�V�`X��QSR�]iT\b*VXW�c�]iW\_*`��nT�b9V}t9W\VX_9[?h�T\[?]�R�]iv/T�b*V}V g�h,bZY(R*j�V�W\Y(T�V	T\]�_ZY�rLjiyZYiW�Y(RzT\VXV�`
T�bZY�TaT\b*V�t*W\V�_*[?h T�[q]�R�]iv�r�VX`�T�V�W\_ZY�rJc$[?^q^0l-V|h�]�W\W�VXh T>Õd�Ö>× úUémäÓåÙØ�ïeå¯éªìmèsìgí�ë÷ô}è|þeþ�åÜè£õ�ç-+�í�ì8ä·íøô}õ�å¯ïUå¯ô}õ�å¯ô}éxålë�é�éxú}æDíøô´è�ô}èsìgú�ægè£þ(+:è�
Wí�ôs�bè£ô�
Wíøô¥ì8å¯æ¿ìgå��bïUë÷ægè£þUåOµ¥ú�í�þøí ��Ú
ægí�ú��À�bë�õ�å�þîç0+�ä�å�ô�ìgä�å�ç¿åOµ¥ú�å�ô¥ì8íîè|þ§ç¿ì8ægú}éxì8ú�ægåTë|ê¾ì8ä�åTåÙØ�ïeå¯éxìgèsìgí�ë÷ô}ç:ê�ë÷æ¶�Èèsìgí�ë÷ô·ï�ægë�éxåÜç8ç:íîç0�Èè£õ�åAå�Øvï}þ�íîéxí�ì��Û ã:ä�íîç:ç¿ïeå¯é�íøè£þUï}æ8ë÷ïUå¯æ¿ìx
bë|ê�ì8ä�ålïeå�æ8ê�å¯éªì:ï�ægå¯õ�íîéªìgë£æ6ê�ë£þøþøë,+[çDõ�íøægå¯éªìgþ%
bê�ægë �¶ìgä�ålìx+DëWçñìgæ8ú}éxì8ú�æmè|þeï�ægë£ïeå�æ8ì8íøå¯ç6ë|ê
ìgä�åÓåÙØ�émä}è£ô�ö£åWæmèsì8åN�Èè£ï�ï�íøô�ö DºÜ �%�OÝ5FS�§ì8ä�åÓï}æ8åÜç¿å¯ô}éxåbë|ê�è|ôÃå�Øvïeå¯éxìgè|ì8íøë£ô}è£þ
þ�åÜè£õÃè|ô}õ�ë£êDìgä�åÓíøô}õ�å�ïeå�ôUõ�å�ô}é�åÓë|ê
ìgä�åAï�ægå�üví�ë÷ú}ç�è£éxì8ú}è£þ�åÙØ�émä}è£ô�ö£ålægè|ì8å D ê�ë÷æ[èWö£å�ô}å�æmè|þeì8ægå¯è|ì¶�bå�ô¥ìIç8å�åP�Tÿë£ä��¤Þ�!�å�ô��¯å�þ ��ú�ægö£å�æ&�\� ��ß8FS�

1 ¼



k �-¶	�è�4&º?��>?=�º<ã�àKèC��5*ß¾� 1dØ

�Nb*V�V�g�t-V�h�T,Y�T�[?]iR*`/vx]iW\~�Y(T�[q]�R�vx]�WHT�b*Va_*]�~}VX`�T�[?h$W\Y(T�V$]ivwW�V�T\y*W\R�� � Yi`Hc�VX^?^<Yi`Hvx]�WPT�b9Vs[qR9{6Y(T\[?]�R
W�Y(T\V�¢ � h�]�y*^q_�T�Yi�iV�Y}o(YiW\[qV�TSr�]ivf_*[q§-VXW�VXRUT�vx]�W�~�`�� ° `$vx]�W$T�b*VuV g�h,bZYiR*jiV�W�Y(T\Vi�6]�R*VuhX]�y9^?_«Y(`\�
c$b*V�T\b*VXW�[qT[?`|t<]�`\`�[?l*^qV�T�]J_*VXW�[qoiV�Y�t<VXW�vxVXh�T�t*W�VX_*[qh�T\]�W�Yi`|c�V�^?^¶��QSR�t9W\[?R9hX[?t9^?Vi�-T�b*[q`|`\VXV�~�`�T�]
l-V�t-]�`�`\[ql*^?Vuy*`\[qR*j�T�b9VuT�V�h,b*R*[q¯"y9VX`|vxW\]�~ Í|×]ib*~ÙÃ Ä�VXR*¹�VX^ql*y*W\jiVXW�� 1d¡�¡�¡ ���ªa]�c�V�oiVXW���_9y*V�T�]
T�b*V$R*]iR�^q[?R*VXYiW\[mT�[?V�`f]iv<T�b9VNVX¯zyZY(T\[?]�R*`H[qRzoi]�^qoiVX_�YiR}V g�t*^?[qhX[mTP`\]�^qy9T�[q]�R�vx]�W&T\b*V$t-V�W�vxVXh T/t*W\V�_*[?h T�]�W
h�YiR9R*]iTl<V�hXYi^?h�y*^pY�T�VX_��a�Nb9VXW\V vx]�W\V(�wYiRLY(_ZYit9T\[qo�V���l9y9TR*](Tt<VXW�vxV�h�T,�aV g�t<VXh T,Y(T\[?]�R*`svx]�W\~�Y(T�[q]�R
W\y*^qV�c$[?^q^Hl-VEy9`\VX_evx]�W�T�b*VE_9]�~�V�`�T\[?hEW\Y(T�VE](v$W\V�T\y*W\RÀYiR9_�vx]�WuT\b*V�[?R9{ZY(T�[q]�R¿W\Y(T�V(��Æ|l9`\VXW�o�V(�
b*]dc�V o�V�WX�UT�bZY�TnT\b*V�W�VX`\y9^qT�[qR*ja_9r"RZYi~}[?hX`�c$[?^q^U[?R�jiVXR*V�W�Yi^"_*VXt<VXR9_�]�R�T\b*V�h,b*]i[?hXV/]iv*T\b*VkY(_ZYit9T\[qo�V
`\h,b*V�~�V(�
»wV�T ¡ � £Zí _9VXR*]iT\V�T\b*V�t9y*W\h,bZY(`\VEt*W�[?h�V�vx]�W�l<]�R*_*`�� ¡ �kT�b*V}`\V�^?^q[?R*j�t*W\[qhXV(�&YiR*_8¥�T�b*V�_*[qo"[q_*VXR*_
tZY�r"~�V�RzTX�H�Nb*VXR0�ZT\b*V�W�Y(T\V�](vfW�V�T�y9W\R�]�RJ_*]�~}VX`�T\[?h|l<]�R*_*`$V §�V�h�T�[mo�V�[?RJt<VXW\[q]�_ � [?`Nj�[mo�V�R�lUr���  ¥\% ¡ �¡ � £Zí / ��Û*� 1 ¼��

�Nb*V$V g�t<VXh�T�Y(T�[q]�R	vx]�W\~�Y(T\[?]�R�](v<T\b*V$W�Y(T\VN]iv-W\V�T\y*W\R�[q`HYi`\`�y*~�V�_	T�]|vx]�^?^q]dcT�b*V$`\[q~�t9^?VkY(_ZYit9T\[qo�V
W\y*^qV´� ���� � _ í  ��� £Zí �Z[?R9_*y*hX[qR*j�Y�t*W\V�_*[?h T�]�W«Ôoà$]iv�T�b*V|vx]�W�~� ���� � _ í  Ô à � ¡ � £Zí u ¡ � £ ] �0  ¥\% ¡ � £Zí¡ � £ ] / ��Û*� 1dØ �

îs]iT\[?h�V«TSc�]�`\t<VXhX[?Yi^�vxVXY(T�y*W�VX`Jt*W�VX`\V�RUT«[?R¬Y(Rzr¾Y(_ZYit9T\[qo�VL`�h,b*VX~}V�y*`\[qR*jetZYi`�T�_ZY�T,Y9�û´f[qW\`�T��
W\V�`\y*^mT�[?R9j«vxW\]�~ T�b*VJ`\V�¯zy*VXRUT�[?Yi^$`�T\W\y*h T�y*W�Vi��T\b*V�t*W�VX_*[qh�T�[q]�Rú� ���� � _ í bZYi`�T�]�l<VJ~�Yi_9V�t*W\[q]�W�T�]
T�b*V�W\VXYi^?[q¹�Y(T\[?]�R�]ivNT\b*V�l<]�R*_�t*W\[qhXV ¡ �Â�n[?~}t*^qr"[?R9jJT\bZY(TuT�b*V}oiY(^?y*V�vx]�W����N[?`�R*]iT�Y�oiY([?^pY(l*^?V�Yi`
[?R9vx]iW\~�Y(T�[q]�R0�n��VXh�]�R*_0�"T�b*Va_*V �ZR*[qT\[?]�R}]iv �f� £Zí [?~}t*^q[?VX`HY(REYi_*_9[qT�[q]�RZYi^9_*VX^?Ydr�](v0]�W�_*VXWHTSc�]uc$[qT�b
W\V�`\t<VXh�TaT�]�l<]�R*_�t*W\[qhXV�`X�*T�bzy*`$[qR*hXW�V�Yi`�[?R*j	T�b9V�_9[?~}VXR*`�[?]�RZY(^?[qTSr}]iv�T�b9V�_�r�R*Yi~�[qh�Yi^�`�r"`�T\VX~��
��[?~}[?^?YiW\^mr��iYi`\`�y*~�V$T�b*Y(T�T\b*VsYi_ZYit9T\[qoiVs`�h,b*VX~}V�vx]�WHt*W�[?hXV�`�_9V��ZR*V�`�T�b9VsV�g9t<VXh T�V�_�[?R9{6Y�T�[?]iR}W\Y(T�V¢ ���� � _ í 0  , ���� � _ í �g,¹�nvx]�WNt<VXW�[?]"_ � % 1 Y(`sY�vxy*R9h�T�[q]�RJ]iv�T�b*V�^pY(`�T«á§¦ 1 [?R9{6Y�T�[?]iR�W�Y(T\VX`�0¢ ���� � _ í  ãâ �P¢�� £Zí u�/®/ /®ur¢�� £Mä �Ùc$[qT\b ¢�� £<å  ,.� £<å _ í,.� £<å u æ  1 u3/ /®/ uOá§¦ 1 / ��Û*� 1 Ûz�

�Nb*VPvxy*R*h T�[?]iR â 0�[oä _ ` [ _ [?`0Yi`\`�y*~�V�_�T\]Nl-VPh�]�RUT�[qR"y9]�y*`C`�Y(T\[?`�v�r�[qR*jkT�b9V&vx]�^?^q]�c$[qR*jkt*W�]�t<VXW�TSr?0
â ��¢�u³¢Ku3/ /®/ u³¢��  ¢ çU¢q� £ / ��Û*� 1�É �

�Nb*V�hX^pY(`\`�]ivs`\y*h,bÀvxy*R*h�T\[?]�R9`}[qR*hX^qy*_*V�`	~�]�`�T�]iv�T\b*VJhX]�~}~}]�R*^qr�y*`�VX_ËY(_ZYit9T\[qo�V�t9W\VX_9[?h�T\[?]�R
~�V�h,bZYiR*[q`\~}`kc$[qT\b��ZR9[qT�V|~}VX~}]�W�r��

� ðWÍ ò�sü\ÓHôÓøÂù Óo�Çècaöz÷*õ�ô

Q±T�[?`CYit*t*YiW\V�RzTCT\bZY(TwT�b9V/V o�]�^qy9T�[q]�R�]iv"T�b*VPV�hX]�R*]i~�[qhP~�]"_*VX^(c$[?^?^(l-VHj�]doiVXW\R9VX_�lUr�Y(Ru[qRzT\VXW\Yih�T\[?]�R
]ivfT\b*V�Yi_�©�y*`�T�~}VXRUTaVX¯zyZY(T\[?]�R9`$c$[mT�bJT�b*V�V�g9t<VXh T,Y(T\[?]�R9`avx]�W�~�Y�T�[?]iREW\y*^qVX`$[?R9_*y*hX[qR*j	TSc�]}`�T\W\]�R9j
V g�t<VXh�T�Y(T�[q]�R*`HvxVXV�_ElZYih,�z`X�P�Nb9VX`\VYiW\V$_*V�hX[?`�[qoiVs[qR}T\b*Vs`�T,Yil9[?^?[mTSr	YiR9_�[?R	T\b*Vs^q]�R*j�W\y*R�l-V�bZY�o"[?]�W

1�Ø



k �-¶	�è�4&º?��>?=�º<ã�àKèC��5*ß¾� 1 Û

]iv&T\b*V�V�hX]�R*]i~�r��sÌ�]�~�l9[?R*[qR*j	T�b*Vu_9r"RZYi~}[?h�VX¯zyZY(T\[?]�R*`$vx]�W$T�b*Vu_*]�~}VX`�T�[?h�V�hX]�R*]i~�rJc$[qT�b�T�b*V
Yit*t*W�]�t*W�[pY(T\V�~�Yit9t*[?R*ji`�vx]�W�T�b*VJV�g9t<VXh T,Y(T\[?]�R9`}t9W\]"hXVX`�`\V�`¾Ô Ä �&Ôoà���YiR*_ â vx]�W�T\b*V�V�g�t-V�h�T�V�_
[?R9{ZY(T�[q]�R�W�Y(T\Vi�*T\b*V�V g�t-V�h�T\VX_�[qRUT�VXW�VX`�TsW\Y(T�V(�6YiR*_�vx]�WkT\b*V�V g�h,bZYiR*jiV�W�Y�T�Và ���� � _ í  Ô Ä �$à �� £Zí � � ur� ���� � _ í �gu¢ ���� � _ í  â ��¢�� £Zí u3/ /®/ u³¢�� £Mä �Su� ���� � _ í  Ô à � ¡ � £Zí u ¡ � £ ] �gu� ���� � _ í 0  � ���� � _ í¢ ���� � _ í u

��Û*� 1d¢ �

]�R*V�]�l9T�Yi[?R9`$Yi`NT�b*V|o�V�h�T\]�W$]ivf`�T,Y(T\V|oiY(W\[pY(l*^?V�`

�<�  ���r� u>�:�pu � �� £Zí � � u ¡ � £Zí u ¡ � £ ] u³¢�� £Zí u3/ /®/ u³¢�� £Mä �
c$b*VXW�V � �� £Zí � �  à �� £Zí � � �g,.�S�N�Nb*V�R0�-T\b*V�_9r"RZYi~}[?h�Y(^�`�r"`�T�V�~ [q`$_*V��ZR9VX_LlUrJT�b*V�vx]�^?^q]dc$[?R*j�~�Yit� 
t*[?R9j.0

�³� _ í  é ��� � � 0  �³��� 1 %jÚ}�
1 %¬¦E��� � � u

�:� _ í  ê ��� � �Ç0  � �Uß 1 %¬©È��� � �
1 %¨¦���� � � u¢��  ë ��� � � 0  1 %¬¦E��� � �Su

¡ �  	 ��� � � 0  ü 1ö! �ö� � ���� � _ í � þ � 1"!#���)� � � ��� � �
� 1 %'Ú����r� u

� ���� � _ í  ì ��� � � 0  � �� £Zí � �
1 %¬¦E��� � � � ���� � _ í� ø /

��Û*� 1�¤ �

�Nb*V	o�V�h�T�]iWu]iv�tZYi`�T�l-]iR*_�t*W\[qhXVX`�YiR9_�t*Yi`�T�[?R�{6Y(T�[q]�RLW�Y�T�VX`}� ¡ � £Zí u ¡ � £ ] u³¢�� £Zí u3/ /®/ u³¢�� £Mä ��[q`�©�y*`�T
`\b*[mv�T�V�_«lUr�]�R9VuT�[q~�V�`�T�VXt����Nb*V�W\V�vx]iW\V�T\b*V�_9r"RZYi~}[?h�l<VXbZY�o"[?]�Wa]ivPT\b*V�V�hX]�R*]i~�r�[?`�_9VX`\h�W\[ql-V�_
lUrLYE`\V�¯zy*VXR*h�V¥���r��u�� �pu � �� £Zí � � u ¡ � £Zí u ¡ � £ ] uC¢�� £Zí u3/ /®/ u³¢�� £Mä !eí �ºî [q~�t9^qr"[?R*j�Y�`�T�Y(T�V	`�tZYih�V	]ivHT�b*V�_�rz 
RZYi~}[?hXYi^w`�r"`�T\VX~ VX¯zyZYi^CT�]Ù[ Õ _ ä_ �a�Nb9V�`�r"`�T\VX~ V g�b*[ql*[qT\`�Y�b9[?j�b*^mr�R*]�R9^?[?R9V�YiW$`�T\W\y*h T�y*W�Vi�a�Nb*[?`
YiW\[q`\V�`�R*]iT�]�R*^mrÀvxW�]�~³T�b*V�~�Y(Rzr�R*]�RÑ^?[?R9V�YiW	vxy*R*h T�[q]�RZYi^aW\V�^pY(T\[?]�R*`�b*[?t9`}l9y9TJYi^q`\]�vxW�]�~³T�b*V
W\V�j�[?~}V�`�c$[qT\h,b*[?R9j�c$b*[?h,b�]�h�hXy*W�`�[?R9_*y*hXV�_�lUr�T�b*V}T�VX~}t<]�W�YiW�rL`�T�Y(T�V}o(YiW\[?Yil*^?V�`X��QSR¿T\b*V}h�Yi`�V
]iv|Y¿Ì�]�l*l� S¦]�y*j�^?Yi`	y9T\[?^?[mTSr¿vxy*R9h�T�[q]�R0�/c$b*[?h,b�[?~}t*^?[qVX`	Y�hX]�R9`�T,Y(RzT�~�Y(W\j�[qRZYi^kt*W�]�t<VXR*`�[qTSrT�]
hX]�R9`\y*~}Vsc$[mT�b�R9]�_*]�~}VX`�T�[qhsV�g9t<VXh T,Y(T\[?]�R9`�vxVXV�_ElZYih,�6�"T�b*Va_9r"RZYi~}[?hXYi^6`�r"`�T\VX~²bZYi`�_9[?~}VXR*`�[?]�R

1 Û



k �-¶	�è�4&º?��>?=�º<ã�àKèC��5*ß¾� 1�É

�*o�V}c$[qT\b�Y�]iR*V�t<VXW�[?]"_�_9VX^pY�r�[qR�T�b9V�l<]�R*_�t*W\[qhXVi�J´n[?j�y*W�V���Û*� ¼��[?^q^?y*`�T�W�Y�T�VX`|T\b*V�`�VX¯zy*V�RzT\[pYi^
`�T\W\y*h T�y*W�V�c$b*V�R�T\b*VXW�V�[?`NR*]}V g�t<VXh�T�Y(T�[q]�R*`NvxVXV�_�l*Yih,�E]�R�_*]�~}VX`�T�[?h�hX]�R*`�y*~}t9T�[q]�R0�9c$b*V�W\V�T�b*V
`\]�^q[?_JYiW�W\]dc$`$[?_*V�RUT�[qv�r�T�b*V�[qR*_*[qo"[q_*yZYi^-~�Yit9t*[?R*ji`N]ivN�xÛ*� 1�¤ � �

ïðÇñ É ÉlÈd É ÉlÈ� É ÉlÈ
òó

�� £Ní � _ í

ô Ü É ÉlÈÜ É É Ò�õ
ô Ü ÉÜ É ÉlÈ õ

ïðjñ Éd É� É òó ïðjñ ÉÌË Èd ÉÌË È� ÉÌË È
òó

ö à ÍÉ ÉlÈ� ÍÉ É+È
÷ ô à ÍÉ� ÍÉ õ ö à ÍÉÑË È� ÍÉÑË È

÷à É É+È à É

´n[?j�y*W�V|Û*� ¼�0/��VX¯zy*V�RUT�[pY(^�`�T�W�y*h�T\y*W\V�]ivnt*W\[qhXVX`��ZV g�h,bZYiR9j�VuW\Y(T�V�`X�6YiR9_�V�g9t<VXh T,Y(T\[?]�R9`ay9R*_*VXWaÚaQÂ®

´f[?jiy*W\V}Û*� Ø [?^q^?y*`�T�W\Y(T�V�`T�b*V}T�[?~}V�]�R*V�~�Yit�]ivkT\b*V�_�r�R*Yi~�[qh�Yi^H`�r�`�T�V�~ �xÛ*� 1d¤ � �J�Nb*V}o�VXW�T�[qh�Yi^
YiW\W�]dc$`�[qR*_*[?hXY(T�VNT\bZY(THT�b*VaV g�t<VXh T,Y(T\[?]�R�]iv0[qR9{6Y(T\[?]�R�W�Y�T�VX`���](v0[?RUT\VXW\V�`�T�W�Y(T\VX`��9YiR9_�]iv�V g�h,bZYiR*jiV
W�Y(T\VX`fY(TnT\[?~}V � vx]�Wnt<VXW�[?]"_ � % 1 YiW�V�vx]�W�~�V�_�]�R�T�b*V�lZYi`\[q`f]iv*tZYi`�TfW\VXYi^?[q¹�Y(T\[?]�R*`w](v*T�b*V�VXh�]�R*]�~}[?h
o(YiW\[?Yil*^?V�`X��ÆRLT�b*V�]iT�b*V�W|bZYiR*_«T\b*V�Yi^q^?]"h�Y(T\[?]�R�YiR*_«T\b*V	hX]�W�W\V�`\t<]�R*_*[qR*j�W�Y(T\[?]�R9[?R*j�`\[qT\yZY(T\[?]�R
Y(T � _*VXt<VXR*_L]iR�T�b*V�`\V�vx]iW\VXhXYi`�T\`X�sQ±T�[q`�]�lUo"[?]�y9`sT�b*Y(TsT\b*V�`�r"`�T�V�~Ùt<]�`\`�VX`�`\VX`�Y�^pYij( ±`�T\W\y*h T�y*W�Vl0

�:��u>�³��u � �� £Zí � � u¡ � £Zí u ¡ � £ ]¢�� £Zí /®/ / u³¢�� £Mä
� � _ í u��r� _ í u � ���� � _ í u¡ �pu ¡ � £Zí¢���u�/®/ /®ur¢�� £Mä _ íø

ù ¢ ���� � _ íù � ���� � _ íù � ���� � _ íù ��*+�ùu³����u ¡ ���ú ú ú ú ú ú ú ú ú ú úMû
ø ø

ù ¢ �� _ í � � _ ]ù � �� _ í � � _ ]ù � �� _ í � � _ ]ù �$*+� _ í u³��� _ í u ¡ � _ í �ú ú ú ú ú ú ú ú ú ú úMû

´f[qj�y*W�VÛ*� Ø 0H´f[?jiy*W\V|Û*� Ø 0/�"T\W\y*h T�y*W�Vu](vnT\[?~}V]�R*V�~�Yit

1dÉ



k � k à95+ºz59>?8-4&º<7+è�à*5oºz5*ßK� 1d¢

T�b*V�l-]iR*_�t*W�[?hXV(�nT\b*V�[qR9{6Y(T\[?]�R�W�Y(T\Vi�PY(R*_�T\b*VEV g�t<VXh T,Y(T\[?]�R�]ivkT�b9VEV g�h,bZYiR9j�VEW�Y�T�V�[qR9{Zy*V�R*hXV
T�b*V�Yih T�yZY(^w~�YiW��iV T$t*W\]"hXV�`\`sY(T$^?VXYi`�Ta]do�V�W$TSc�]}t-V�W\[?]"_*`��

� ð � èN÷.Óf÷*ø�ó�ü\ÓPþ�üèN÷¹Óf÷9õ�ö

¦y*V$T�]uT\b*V�b9[?j�b}_*[?~}VXR9`\[?]iRZYi^?[mTSr�]iv�T�b*Va_9r"RZYi~}[?hXYi^6`�r"`�T\VX~Ù��Û*� 1�¤ ���"[mT/[?`/]�lUo�[q]�y*`/T�bZY(T�YujiVXR� 
VXW\Yi^0YiR*Yi^qrzT�[qhs_9VX`\h�W\[qt9T�[q]�RE]ivwT\b*Vh,bZYiW\Yih�T\VXW�[?`�T\[?h�`�]ivC[mT�`�`�T,Y(T\[?]�R*YiW�r}`�T�Y(T�V�`$YiR*_�T\b*VX[qW�`�T,Yil*[q^?[mTSr
t*W\]it-V�W�T�[qVX`H~�Ydr�l-VNl<V�ri]�R*_�W\V�Y(h,b0�H´Z]�W�T\y*RZY(T\VX^qri��~�YiRUr�vxV�Y(T\y*W\V�`Pvx]�W&T�b*VaYi`�`\]"hX[?Y(T�V�_}~}]"_*VX^*](v
Y	hX^?]i`\VX_JV�hX]�R*]i~�r�YiW�Vc�V�^?^0y9R*_*VXW�`�T\]�]"_��x`\V�VuÍ×]�b*~��*»w]�b*~�YiR*RJÃ·»C]iW\VXR9¹�� 1d¡�¡U¤ ��YiR*_���Y�Yi`
� 1d¡i¡UÉ �\�kY(R*_�`�]�~}V|]ivfT\b*VX~ÎhXYiW\W�r�]do�V�Ws_*[qW\V�h�T�^mr�T\]}T\b*V�`\~�Yi^?^0]it-V�R�V�hX]�R*]i~�r�h�Y(`\Vi�<Yi`NT\b*]�`\V
`�T�Y(T�V�_�[qRJT\b*V�R*V g"Ts^?V�~�~�Y9�

$&% 5#5('þý:B�D+ L k H �� Q3H � bgL�-�McHÝM-LcbgJ�V�Q�J$G&H�° � h � mnHgJpHghrb �NØau ���)� urÚRuû� ø ur���æ���¾u³Þ�� V�QÝJNG&H�bgOËbgJpHgmÿ.�� t7:���4��i�<�
� b³bgI�mnH´J$G � J

1 %'Ú����� %'Ú � 1�! � ��� ���� � _ í �X� 1"!#���)� � � Ø � *+�æ���¾/ECG&HghrH�H���LcbgJNb � I � L�i�I�H�bgJ � J�LWV �<� hSO�bgJ � J�H ���Ëu��¿ur¢�u ¡ u � �ÿ�¤� £�� LNJNG�°&HghNQ3H T J¹Q3VohrH³bgL s GKJæbgI T GnJ$G � J
:)t £q� ¢ �Ö1 L Q �i�<� V � M-O�L Q Ú �º£ e

�i�<� JNG&H´bgJ � JpH�LcbqV�Q¤JNG&H a HgO � H³bgL �i� I � Hgm�°?McVoOomnH � JJPO³°&H]b e
� t�¢  1 L Q �i�<� V � M-O�L Q Ú  £ e

�i�<� JNG&H´bgJ � JpH�LcbqV�Q¤JNG&H
	
�lM-h��obgL����J�OS°&H�� e
� t�¢q��� L Q�����	V�&M-O�L Q Ú����
�����JNG&H´bgJ��lJpH�LcbqV�Q¤JNG&H¤hrHp°?h³H³b³bËH��ÙL� h �lJ�LWV��JPO³°&H�i t

���� "!$#�%&!�')(+*,!�*.-/*.%0!,*��1-/*$*.��%2!� "35476�89*.��%;:<6�(" "=?>@:1-/#.-�AB%0*�%&#:Ú�C�%?*.%0#�AB "4�%0!,')4� "DE'�%0(+>F*.�)%2*G>9:�%H6/8
-�4I +4E*�%&#� "65#,("654)3J#�'�4KC� "!�%&DE'� +(" "L)#� "')A�!�*.-/*.%M "4�C�%0:<%04�C�%04E*N6�81*.��%H!�:�%&=0 +O1=M8P')4�=0*� "6541-/(E8P6�#�AB!Q-�4)C
*.��%RAB%&=S�1-/4� "!�AT!0UH���� +!� "!�654�%R6�8V*.��%F8P'�4)C1-�AB%&4W*S-�(X +4�!� +35�W*.!� +4E*�6K*.��%7!�*�#�'�=?*.'�#�-�(Y8P%Z-/*�'�#�%0!J6/8
*.�� +!M=0(�-�!�!H6�8$AB69C�%&(+!&UQ[J!\-]=0654�!�%&DE'�%&4)=&%�^�*��� "!H "AB:�(" +%&!N*��1-/*;*.��%@(+6_=&-�(1!�*.-�L� +(" +*G>I:�#�65:�%&#`*. +%&!M6/8
-�4W>�!�*.-/*. +6541-�#`>a!`*S-/*�%7-�#�%F#�%&35 +AT%@!�:<%0=& bO1=&cdU;e
6�#�%&6df�%&#&^18P65#"Úhgi �K("69=Z-�(<!�*.-�L� "(+ +*G>B:�#�65:<%0#�*� "%&!
-�!MjH%&(+(X-�!\L� b8P'�#�=&-/*. +654a:)#�65:�%&#`*. "%0!�=Z-�4�L�%@C�%0#� bf5%&Ck'�!� "4�3K!`*S-�4)C1-�#�Cl*�%&=S��4) "DE'�%&!0UH���)%@*.%&C) "65'�!
-�41-�(b>E*. "=&-�(mC)%0*S-/ "("!�-/#�%F!�'):�:�#�%0!�!�%&Cn��%0#�%F*.6po�%0%&:q*.��%R:1-�:�%&#�j� b*.�� +4
-K#�%Z-�!�6541-�L�(+%F("%04�3�*.�mU

r�°,sutwv$twx�yutztwx{v�|wv,}�~��{s;~�t�ySt�}�s0��yu|��;~�t�yutwv$s?��t�x{vV�`��y0~w~w}��`yu�{tP�&��vQ��~�}����`vXtwx{v,|wv�yu���Yyu�0v Z y?���Yy.�d~1�dv��`|wv�y?~wv�~
}���twx�yut$|wv��?}��Mv0�

�Z�



�a���z�M�E���"�_�����@�1�<�.�m�S��� �{�

  ¡£¢n¤ ¥F¦2§Z¨�©Iª¬«®¯©]ª0°q±N§Z±

²165#I*.��%k4E'�AB%&#� "=Z-/(�-�41-�(b>9!� "!K b*p "!K4�%0=&%0!�!.-/#�>³*.6´'�!�%
!�:<%0=& +O�=k8P')4�=0*� "6541-/(\8P65#�AB!]8P65#K*.�)%q +4_µ
*.%0#�*.%0AT:�65#�-�(M:�#�%08P%0#�%&4)=&%&!T-�4�C¶8P65#�*.��%l*�%&=S��4�6�("653�>·-�!]*���%k654�%&!K +4W*.#�69C�'�=0%&C¸-�L�6df5%�U¹����65!�%
�1-Zf5%�:�#�6df5%0C¯*.6B35%&4)%&#.-�*.%�*�#.-�=?*S-�L)("%R#�%0!�'�(b*.!�8P65#�*.��%�=&("6�!�%&C
%&=0654�65A]>kAB69C�%&(wUM����%0#�%08P6�#�%�^z8P65#
*.��%k#�%&AT-� "4�C)%&#K6�8J*.�� +!K:1-�:�%&#&^H=&654)!� "C)%&#K*.��%k%0=&654�6�A]>¶j� +*��¸ +4W*.%&#`*.%0AT:�65#.-/(\:�#�%?8P%&#�%&4�=0%&!a6/8
*.��%aº\»;¼�*G>9:<%¯½�¾_Ub�{¿�j� +*��¹À i �)^, "!�69%&("-�!�*� "=K:�#�6_C)'�=0*� "654¬½�¾_U��5¿u^V-/4�C¹j� b*.�Á(+ "4�%&-�#F:�#� "=&%B-�4)C
j\-/35%Â-�C�Ã�'�!`*.AB%&4W*.!Ä6�8�*.�)%\8P65#�AÅ½�Æ�U�Ç5¿Q-�4)CÈ½PÆ�U��W¿?UV����%Â-�!�!�'�AT:_*. "6�4K654p:�#�%?8P%&#�%04�=&%0!H%0(" +AT +41-/*.%0!
*.��%�%?É_:�%&=0*.-/*. +654�!Â8P%&%&C)L1-�=Soq654ÈC�6�AT%0!�*. +=�=0654�!�'�AT:_*. "6�4
 +AT:�(b>9 "4�3B-T=0654�!`*S-�4W*@:)#�65:�%&4�!� +*G>k*.6
=&654)!�'�AB%]-/4�CÈ4�6T#�65(+%F8P65#�*.��%7 "4)Ê1-/*. +654k:�#�%0C� "=?*.65#JËIU\����%0#�%08P6�#�%�^z*.�)%]C� +AT%04�!� +654k6�8Q*���%�C_>Eµ
41-�AB "=&-�(V!`>9!�*.%0Ah +!�O�f5%Ij� b*.�È*���%I!`*S-/*�%If�-/#� �-/L�("%0!I½�Ì{Í.ÎHÍuÏ/Ð9ÑZÍuÏ/Ð1ÒuÍ�ÓzÔ.¿uUR»Äf�%&4´8P65#J*��� "!J!�:�%&=0 �-�(
=Z-�!�%¯-´8P'�("(�C�%0#� bf�-�*. "6�4¸6/8�*.�)%È%& +35%&4Wf/-�(+'�%&!p8P65#BÕ gi �¹�1-�!B4�6�*B>5%?*lL�%&%04¬65L)*.-� "4)%&CYUÖ���)%
8P65("(+6dj� "4�3I:�-�#�*� �-�(<#�%&!�'�(+*�!Â-�4�Cq49')AT%0#� "=&-�(Y!� "AI'�("-/*. +654�!M-�#�%RC�%0!� "3�4�%&Ck*.6pC�%0AT654)!�*.#�-/*.%F*��1-/*

�5U�*.�)%&#�%Â "!Nj� +C�%�½�#�65L�'�!`*u¿N=&654_O1#�AT-/*. +654p6�8<%?É_=&%0!�!Mf�65(�-/*� "(+ +*G>76�8Y%uÉ_=S�1-�4�35%Â#.-�*.%&!;=&6�AT:1-/#�%&C
*.6pC�6�AT%0!�*. +=F#�%&-�(Yf/-�#� "-�L�("%0!\ "4�*���%R4�654q:<%0#� "69C� +=F-�!\jH%&("($-/!Â +4�*.��%R:�%&#� +6_C) "=@=&-�!�%/^

¾_U�*.�)%�=&("6�!�%&C¸%&=0654�65A�>·%?É_�� +L� +*�!K:<%0#� +6_C¶C�6�'�L�(" +4�3¯L� b8P'�#�=&-/*. +654�!]8P6�#I!�65AB%�(�-/#�35%l!�%0*�!B6/8
:1-�#�-�AB%0*.%0#�!Ij��� +("%l8P65#K6/*.��%0#K#.-�4�3�%&!p6�8J:1-�#.-/AT%?*.%&#�!I8P65("C³L� b8P'�#�=&-/*. +654�!k½P!.-�C)C�("%�:�65 "4W*
:�#�65:<%0#�*� "%&!.¿M!�%0%&AÅ*.6BL�%@*.��%R=Z-/'�!�%76�8,*.��%R4�654q:�%&#� +6_C) "=�Ê1')=0*.'�-/*. +654�!&^

× U�*.�)%&#�%M "!N-@3�%&4�%0#.-�(_6{f�%&#�-�("(9("65!�!Q6�8�!`*S-�L� +(" b*G>F6�81*.�)%\C�65AB%&!`*. "=H%&=0654�65A]>]-/8�*�%&#N +4E*�#�69C�'�=0 "4�3
8P65#�%& "3�4�C�%&AT-�4�CYU

Ø�Ù`Ú ÛÝÜßÞ?à@á1âXãQä1ÜßåHæèçéæ@ã2êGëJì)Ü`ì

����%q#�%&!�'�(+*�!K8P#�65Aí*���%q49')AT%0#� "=&-�(�-�4�-�(+>9!� +!K=&654_O1#�Aî65')#T-/41-�(+>E*� "=Z-/(M "4Wf�%&!�*� "3W-�*. "6�4³*��1-/*p8P65#
!�65AB%I("-�#�35%�!�%?*.!F6�8;:1-�#�-�AB%0*.%0#�!�*���%]*G>9:�%K6�82L� +8P')#�=Z-�*. "6�4�!Jj��� +=S�´6_=0=&'�#�j��)%&4�ï i ��-�#�%I6/8
*.��%Â!.-/AT%�41-/*�'�#�%J-�!2*.��%Â654�%0!HoE4�6dj�4a8P#�65Að*���%J=0("65!�%&CT%&=&6�4�65A]>B-�4�-�("653�'�%&!Â½P!�%&%�ñR-5-�!��dò5òWÇ�¿?U
����%B("65!�!F6�8\(+6_=&-�(Q!`*S-�L� +(" b*G>¯-�4)C�*���%pL� +8P'�#�=Z-/*� "654)!F6_=0=&'�#R%&!�!�%04E*� �-�(+(+>
j���%&4�*.��%p%&("-�!�*� "=0 +*G>¯6/8
(�-�L�65#F +4�:)#�69C�'�=0*� "654¹-�4�C´*.�)%a-�C{Ã�'�!�*�AT%04E*7!�:<%0%&C�!�6�8\:�#� "=0%&!�-�4�C´j\-�3�%&!�-�#�%B�� "3���%&#@*��1-�4·-
=&#� +*. +=Z-�(1f/-�(+'�%�C� +!�:�("-Z>_ +4�3K-]4)%&3W-/*� +f�%@!�*.-�L� "(+ +*G>K*�#.-�C�%J6�ó¯L�%0*GjH%&%04�*.��%0A
U2ôÂ6{jH%0f�%&#0^�8P65#M6�*���%&#
#.-�4)35%&!�6�8\*.�)%a:1-�#�-�AB%0*.%0#�!7*.�� +!�C�69%&!�4�6�*���65(+CYUkõQ-�#`*. +=&'�("-�#�(b>5^$j���%&4³ï gi �)^Q4)654·:�%&#� +6_C) "=
L<%0�1-Zf9 "65#�:�#�%&C�6�AT +41-/*.%0!�j� +*.�k'�4)!�*S-/L�("%R!�*.-/*. +6541-�#`>a!`*S-/*�%&!0U

ö�÷{øzùÄø�úZû�ü{û�ø�ý¬þXÿ��
�������	�
���������� ���b� ��������������� ��� �������! #" � � ��$ ���!���&% ���(' �)��½�*�Í,+.-5Ó$ÍSÕ�Í	/�05Í	13254!6�¿7 8�9�;:<����)�=�����
��� � ���� �� ��>#��� � �?�)�@�! A�B���C��>D���?� $FEHGJI�KML�NO'9�� ������� � "������� �I� � 'QPR�   � P   ' �	� � ����  :<���  ï i � I
	 ���  ï gi �TSC�������	�U��������B� �V�b� �����U�)"��  �����W�! X" � � ��$ ���!���#% ���(' �)��� ' �)�Y�B� � �Z�B���#��� � ���� �� ��>
��� � �?�)� � �	� � ��� ����� > '_ ��� �[PR� � ���� �����O��>D���?� $ � ��?" �b� >D�]\  ��!� � ��:C� ���X� �^�)� $ " � ������>[� � �)� I

�Q-/L�("%k�a:)#�6df9 "C�%0!]-k=&65AB:�(+%0*.%p(+ "!�*R6/8�-�(+(N:1-�#�-�AT%?*.%0#�!7'�!�%0CYUl����%B*GjM6
=Z-�!�%&!I-/41-�(+>�_0%&CÁ�)%&#�%
C� +ó<%&#�6�4�(+>aLE>�*���%& +#�=S��65 +=&%R "4l*���%R%&(�-/!�*. +=& b*G>l6�8V(�-�L�65#\ +4k:�#�69C�'�=?*. "6�4Y^�`aU

�d�



�baHcUdM�fe5�z���_�Tg)��h<�ji@�1�<�.�m�S��� ��k

l�m8n.m�o#p)q?p)n r[p�s!t	n.u(l�q!u(vDwbxyv�n.u(zDu{w t	vDoOl�|(p	} lMp)n.u(v�rTu~t
� m�rR�!�Ts?q!o#p�w9q�s?lMp)p�r@�b� ����� �����
� m�rR�!�Ts?q!o#p�w9q�s?lMp)p�r@�b� ����� ������ m�rR�!�Ts?q!o#p�w9q�s!lQp)p�r��3� ����� �����
� m�rR�!�Ts?q!o#p�w9q�s!lQp)p�r��3� ����� �����
� z�v���p)n�wToOp�w�qZr[p�o#m�w�r ����� ��������9� u~wTt	vDo#pXq!mR}�n�m8q?p ������� �������� wTp)��u~s!s!�Tp�s]v����MvDwTrTs �����D� �����D�  w[vDo#u~w�m�|�u~w9q?p)n.p�s?q �����[¡ �����[¡¢ s!t)m�|~u{w[zOl�m8n.m�oOp)q?p)n ¡ ¡£ p�|{m�s?q!u~t)u(q�¤¥v���lTn!v�rT�Tt	q!u~vDw ¦���§b§M¨ ¦©��§M¨

ª 2<4!6 t	vDwTs?q!m�w�qZ|{m8�Qv�n�s.�[lTl�|(¤ ¡ ¡
« q!u{oOpArTu~s!t	vD��w9q3�Hm�t	q?v�n ¡ ¡¬ l�m8n.m�o#p)q?p)n�v��s!�[��s?q!u~q!�[q!u(vDw � �
® p	}�lMp�t	q!m8q!u(vDwTm�|�|~m8z ¡)� ¡)�
¯ 0 ��v�n!p�u(zDwUn.m8q?pAv��°n!p)q!�[n.w �����[¡ �����[¡± ��v�n!p�u(zDwUrTp�o#m�wTr���v�n�z�v�v�rTs �����[¡ �����[¡
²�³ u{wTu(q!u~m�|Qn!p�m�|��MvDwTr ����´ ����´
µ ³ u~wTu~q!u~m�|�n.p�m�|��<m8z�p ����´ ����´
¶ ³ u~wTu(q!u{m�|b�MvDwTr�l�n.u~t	p ���¸·8� ���¸·8�� Ô³ u~wTu~q!u~m�|�n.p�m�|�p	}�lMp�t	q?p�r&p	}�t�¹Tm�w[z�pWn�m8q?p ����� �����

�V-�L�(+%p��º;¼9*S-/4�C1-�#�Cq:�-�#.-�AB%0*�%&#�!�%?*

����%IO1#�!�*@8P65')#�C� "-�35#.-/AT!Â=S�1-�#�-�=0*�%&#� f_&%]*G>9:� +=Z-�(V!�=0%&41-�#� "65!Jj��� "=S�n69=&=0'�#&UR²Q +35'�#�%IÇ_U�¾T!���6dj�!�-
=Z-�!�=Z-�C)%q6/8J:�%&#� "69C¶C�65'�L)(" "4)3¯L� +8P')#�=Z-�*. "6�4�!I6df5%0#p*���%�:�#�6_C�')=0*. +654¶%&("-�!�*� "=0 +*G>»` 8P65#K=&654)!�*S-/4E*
-�C�Ã�'�!`*.AB%&4W*7!�:�%&%0C�!�%0DE'1-�(Ä*.6q�Q¼ Æ�Up²Q +35'�#�%KÇ_U × :�#�6df_ +C�%&!7%0f9 +C�%&4�=0%p6�8H*���%p#�65L)'�!�*�4�%&!�!]6�8;*.��%
:<%0#� +6_CBC�65'�L)(" "4)37!�=&%041-�#� +6] +4B*���%Â8P6�#�A 6�8Y-�!�6�=Z-�(+("%0CT=?>_=0("653�#.-�A 6df�%&#½` -�4�Ca-�("(z-�C{Ã�'�!�*�AT%04E*
!�:�%&%0C�!�¾ iÀ¿¹iÀÁ¹iÃÂ !� "AI'�(b*S-�4)%&65'�!�(+>�U][ =0>9=&(+6535#�-�Ah +!F-�D9'�-�(" b*S-/*� +f5%]AI'�(+*� "C� +AT%04�!� +6541-�(
L� +8P')#�=Z-�*. "6�4¹C� "-�35#�-�A
Ul²z6�#7%&-�=S�¶:1-� +#R6�8�:1-�#�-�AB%0*.%0#�!a½�`aÍ�¾ iÄ¿¶iFÁ³iÅÂ ¿@*.��%T#�%0!�:�%&=0*� +f�%
=&65(+65#\-/!�!� +354�AB%&4W*� +4�C� "=&-/*.%0!M*.�)%F65#�C�%0#\6�8$*.�)%F=0>9=&(+%F6�8X*.��%F(+ "AB +*� "4�3RL�%&�1-Zf9 "65#M6�8$*.��%@!`>9!�*.%0A
U
[�=0=&65#�C� "4�3´*.6´*.�)%q=06_C)%&!B35 +f�%&4¸ "4¸²Q "3�'�#�%qÇ_Ub�k*.��%q=&65(+65#�Æ�>�%&(+("6djAÆ¹ +4�C� +=Z-/*�%&!K4�6549µG:�%&#� +6_C) "=
(" +AT b*. "4)37L�%&��-df9 +65#&U�Ç@4�%F%&-�!� +(+>Bf5%&#� +O1%0!�*.��%@8P%&-/*.'�#�%&!�6�8$*.�)%FL� +8P'�#�=Z-/*� "654aC� �-�3�#.-�A ²Q +35'�#�%FÇ_U�¾
LW>È*.#�-Zf5%&#�!� +4�3���65#� �_&6�4E*.-�("(b>q-/*@*���%]f/-�("')%¥¾ iÃ¿¯iÈÁniÈÂÁi �b¼�Æl +4n²Q +35'�#�%IÇ_U × UR²Q "3�'�#�%IÇ_U ×
½w-W¿Q!���6dj�!;*���%�!�*.-�L� "(+ +*G>7*.#�-�C�%�6�ó�L�%0*GjH%&%04T*.�)%Â%0(�-�!`*. +=& +*G>�` -�4�Cp*.��%Â-�C�Ã�')!�*.AB%&4W*;!�:�%&%0C�!�¾ i
¿�iÉÁ�iÊÂ j���%&4¯ï i �)UM²V "35'�#�%7Ç_U × ½PLz¿\!���6dj�!�*.�1-/*Â4�6�4_µG:�%&#� "69C� "=@L�%&��-df9 +65#�:�#�%0C�65AB "41-/*�%&!
j���%&4Èï gi �)U

Order 2 Order 3 Order 4 Order 5 Order 6 Order 7 Order 8
Order 9 Order 10 Order 11 Order 12 Order 13 Order 14 Order 15 Order 16
Order 1

Order 24
ChaoticOrder 25

Order 23
Order 26

Order 22
Order 27

Order 21
Order 28
Order 20

Order 29
Order 19

Order 30
Order 18

oor
Order 17

²Q +35'�#�%7Ç9U+��º;ºM6�("65#�ºM69C�%F8P65#�=?>_=0("653�#.-�A

�8k



�ba{ËÍÌ�Îz�QÏ1����Ð���ÑÂ�Tg��ÍÒÓh����Tg_�"�{��g9� �dò

B

1.8

1.5

1.2

0.9

0.6

0.7 0.75 0.8 0.85 0.9

Ô

Õ yyÖØ×<��s0~wv��ÓÙ��`s?�{s0�;��ÚMÛ=ÜÞÝ

B

1.8

1.5

1.2

0.9

0.6

0.7 0.75 0.8 0.85 0.9

Ô

Õ~ß ÖØàV��v`�OÙ��`s?�{s0�;��ÚMÛ�Ü
ÝDá ÝDâ

²Q "3�'�#�%lÇ_U�¾�º;ãM b8P'�#�=&-/*. +654ÁC) �-�35#�-�AB!78P65#]ÎZº £åäçæ ���¸·�è!����éyêBë5�íìÈ�=ì � ìî�ïìî�����[ë � ìð�����D��ë
�#ìñ�����

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ yyÖØ×<��s0~wv��ÓÙ��`s?�{s0�;��ÚQÛ=Ü�Ý

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ~ß ÖØàV��v`�OÙ<�ßs?��s?�;��ÚMÛøÜ�Ý9á Ý9â

²Q "35')#�%7Ç_U × º;ºH>9=&(+6535#.-/AT!\8P65#�Î�º £Êä�æ ���¸·�è!����éyêBëQ�&ìï�¥ì � ìí� äYæ ������è!�����yêBë � ìñ�����D��ëT�#ìñ�����

Ø�Ù�ù ú
ûJâJü@ã2æ@ýZþîÿ�ãQäMþ���åMêßãQä�Ü�ê`ÜGä�ë

²165#] +4Ef�%&!`*. "35-/*. +654�!]6/8Â*���%l%uÉ)=S��-�4�35%�#�-/*.%af�65(�-�*. "(+ +*G>¯jH%�'�!�%�65'�#I!`*S-�4�C�-�#�C¶:1-/#.-�AB%0*�%&#]!�%0*�!
 "4·�V-�L�(+%¯�5^Nj��� +=S�¶654�(b>ÁC� bóm%0#] +4·*.��%l%0(�-�!`*. +=& +*G>�6�8�:)#�69C�'�=0*� "654m^�`aU´����%�!�>9!�*�%&A£%uÉ_�� "L� b*.!
4�654_µ�:<%0#� +6_C� +=TL�%&��-df9 +65#�8P65#¥` i �Q¼ k�kW�È-�4�CÁ:<%0#� "69C� +=T=?>_=0("%0!]8P65#�` i �Q¼¸kW�_^Qj��) "=S�¶=Z-/4·L<%
=&654_O1#�AB%&Cq("6965oE "4�3I-/*J²Q "35')#�%RÇ_U�¾k½�Lz¿uU

�
ø�ý¬ö��E÷�ûPø��Vû��
	�������9ú

²Q "3�'�#�%´Ç9U�Æ¶!���6dj�!È-·:�#�6�Ã�%&=?*. +654 6�8R*.��%´-/*�*.#�-�=0*�65#´½�:)("6�*�*. "4)3Á*.��%n("-�!�*�ò5�·:<%0#�=&%04E*q6�8B�d� c
 +*�%&#.-�*. "6�4�!S¿M8P65#�*.�)%]C�65AB%&!`*. +=�%0=&654�6�A]>kC� "!�:�(�-Z>9 "4)3a-�(+AT6�!�*�%&DE'1-/(,f/-�#� �-/*� "654k6�8Ä +4)Êz-/*� "654q-�4)C
6�8�*.��%�#�%&-�()jM-�35%/^9L)')*H-R=0("%&-�#Ä4�%&35-/*. bf5%�=&6�#�#�%0(�-/*� "654mUV����%Â-�(+AT6�!�*Ä'�4) +8P65#�Að=&6�("65#� "4�3@ +4p²Q "3�'�#�%
Ç_U Æ
 +4�C� "=&-/*.%0!F*.�1-/*R*���%B*�6�*S-/(Ä!�:�#�%Z-�C¹6�8M*���%a-�*�*.#�-�=0*�65#R "!R65L)*.-� "4)%&C´8P65#F*.��%B(�-�!`*p�d�k:<%0#�=&%04W*
6�8�*���%´�d� c  +*�%&#.-�*. "6�4�!&U��X%0*��� � º i � ��� Ò�� � � ^��� � º i � ��� Ò�� � � i�� ��� Ò?^M-�4�C �� � º i � ��� Ò���� �
C�%&4)6�*.%@*���%F#.-/*�%&!�6�8,=S�1-/4�35%F6�8$jM-�35%&!0^�:�#� "=&%0!&^z-�4)C�6�8,4�65AB "41-�(�%?É_=S�1-/4�35%R#.-/*�%&!\#�%&!�:<%0=0*. bf5%0(+>5U
����%7=Z-�(+=&'�("-/*. +654�6�8,*.��%7-�!�!�69=& �-�*.%&Cq=&')AI'�(�-�*. +f�%RAa-�#�35 "4�-�(<C) "!�*�#� +L�')*. +654l8P'�4�=?*. +654�! �a½!�� ¿�-�4)C

�Zò



�ba{ËÍÌ�Îz�QÏ1����Ð���ÑÂ�Tg��ÍÒÓh����Tg_�"�{��g9� ¾��

1.2

1.1375

1.075

1.0125

0.95

0.65 0.7875 0.925 1.0625 1.2

�

Î

²Q +35'�#�%RÇ_U ÆMº�` i �Q¼ k�kW�_^b¾ iÉ¿aiÉÁ�i Â
i �Q¼ Æ�^1» i �)U��_�5^zÕ i �b¼��WÇ

�a½"�� ¿M>9 "%&(+C�!�*.��%R*GjM6T=&'�#`f5%0!@C�%&:) "=0*�%&C
 "4
²Q "35')#�%&!JÇ_U�Ç_UH����%&!�%] "4)C� "=&-/*.%F*.��-/*�*.��%0#�%] +!Â-�(+jM-Z>_!
-]:�65!� b*. +f�%� +4)Êz-/*� "654a-�4�Ca*���%@:�#�65L1-�L� +(" b*G>p6�8$ "4�=0#�%&-�!� +4�3]jM-�35%@#�-/*.%J "!\-/("AB65!�*M�)U��)UN����%0#�%08P6�#�%�^
-�L�65')*Ä���J:�%&#�=0%&4W*.!Ä6/81*.��%H!� "A]'�(�-/*�%&C7*.#.-dÃ�%&=0*�65#�>� "!V("69=Z-/*�%&C� "4�*���%\#�%&:�#�%&!�!�%&Cp "4_Êz-/*. +654]#�%&35 +AT%/^
#/^1 wU�%/UNj� +*��k8P')("(m%0AT:)("6d>9AT%04E*Â-/4�C
C)%&AT-�4�Cq#.-/*� "654� +4�3�U

1

0.75

0.5

0.25

0

0 0.5 1 1.5 2

$%

&('�$%�)
1

0.75

0.5

0.25

0

0 0.5 1 1.5 2

$*

&('"$*+)

²V "35'�#�%RÇ_U�Çbº�` i �Q¼¸k�kW�_^�¾ i ¿liÊÁ�i Â
i �b¼�Æ�^�ï i �Q¼��)�5^1Õ i �Q¼��5Ç

t

3

2.25

1.5

0.75

0

99900 99925 99950 99975 100000

�� ��� ��� �

²Q +35'�#�%RÇ_U��Qº�` i �Q¼ k�kW�_^b¾ iÉ¿aiÉÁ�i Â
i �Q¼ Æ�^1» i �)U��_�5^zÕ i �b¼��WÇ

¾/�



�ba{ËÍÌ�Îz�QÏ1����Ð���ÑÂ�Tg��ÍÒÓh����Tg_�"�{��g9� ¾_�

»ÄAT:� +#� +=Z-�(�C1-/*.-]*G>_:) "=Z-/("(+>T!��)6{jé*.��-/*�=S�1-�4�3�%F6�8,%?É_=S�1-�4�3�%�#�-/*.%0!�-�#�%F-/4q6�#�C�%0#�6�8,Aa-�3�4� +*�'�C�%
AT6�#�%]f�65(�-/*� "(+%7*��1-�4n=S�1-�4)35%K6�8;:�#� +=&%I(+%0f�%&("!0U]²165#J*.��%I3� +f5%04nf�-/("'�%0!@6�8Z` i �Q¼¸k�kW�9^�¾ i ¿´i
ÁniðÂÁi �Q¼ Æ�^Y» i �)U��)�5^YÕ i �Q¼��5ÇB*.��%](" "AB +*� "4�3KL�%&��-df9 +65#@ "!JC�%&!�=&#� "L�%&CnLW>n-l=065AT:)("%?É·½P4�654_µ
:<%0#� +6_C� +=d¿Ä65#�L) +*Mj� b*.�a*� "AB%J!�%&#� "%&!M35 +f�%&4� "4l²Q "35')#�%FÇ9U��)UQ���� "!�²V "35'�#�%�:�65#�*�#.-Z>9!�-�*G>9:� +=Z-�(�*. "AB%
!�%0#� "%0!R6�82*.��%K#�-/*.%0!F6�8;=S�1-�4�35%p!���6dj� "4�3�f5%0#�>n=0("%&-�#�(b>
*���%K�� "3���%&#�f�65(�-�*. "(+ +*G>k6�8;*.�)%K%?É_=S�1-�4�3�%
#.-/*�%K-�!F=065AT:�-�#�%0C¯*.6l*.�)%KC�65AB%&!�*� "=]f/-�#� �-�L)("%&!0^m%0!�:�%&=& "-�("(b>k*.��%K:�#� "=0%I("%?f5%&(wU]²V "35'�#�%&!RÇ9U��_^XÇ_U k
-�4�Cl�V-�L�(+%F¾R!�'�:�:)(+>T-�C�C� b*. +6541-�(1%?f_ +C�%&4)=&%@6�8X*���%�C) "!�*� "4�=?*Hf�65(�-�*. "(+ +*G>�8P%Z-/*�'�#�%0!\ "4B*.��%J=&65AB:�("%uÉ
=Z-�!�%aLW>´!��)6{j� +4�3¯-k:�#�6�Ã�%&=?*. "6�4Á6�8H*.��%B=&65AB:�(+%?É�-/*�*.#�-�=0*�65#R "4W*.6�*.�)%,�� � Í �� � !�*.-/*.%B!�:1-/=&%�^,*.��%
Aa-/#�35 +41-�(;C�%&4�!� +*� "%&!q½P�� "!`*.653�#.-�AB!S¿R6�8J*���%�%?É_=S�1-/4�35%q#.-/*�%�^26�8�*.��%�#�-/*.%�6/8� +4)Êz-/*� "654Y^N-�!IjM%0("(
-�!R-l*S-�L)("%I6�8HC�%0!�=&#� ":)*� +f�%K!�*S-�*. "!`*. +=&!&U�����%&!�%T#�%0f�%Z-�(ÄC� +!�*� "4�=?*. +f�%]8P%Z-�*.'�#�%&!RºR-lf/-�#� �-�4�=0%K6�82*.��%
%?É_=S�1-�4)35%]#�-/*.%7�E'�4�C�#�%&CÈ*� "AB%&!�-�!Â(�-�#�35%R-�!�*.�1-�*J6/8NC�65AB%&!`*. +=F:�#� +=&%&!J-�4�Cqj\-/35%&!.-m-p!�o/%0j�4�%0!�!
6�8M*���%p%?É_=S�1-�4)35%a#�-/*.%p-�4)C¹6�8M:�#� +=&%0!76/8�-�#�65'�4�C�654�%/^$j��) "("%I*���%B!�o�%?j�4�%&!�!I6�8;j\-/35%&!7 "!R654�(b>
-�L�65')*�654�%F*�%&4W*.�
6�8V*��1-/*�6�8V%?É_=S�1-/4�35%7#.-/*�%�-/4�C
:)#� "=0%&!0U

1.2

1.125

1.05

0.975

0.9

0 0.75 1.5 2.25 3

�� �

�� �

²Q +35'�#�%RÇ_U��bº�` i �Q¼ k�kW�_^b¾ iÉ¿aiÉÁ�i Â
i �Q¼ Æ�^1» i �)U��_�5^zÕ i �b¼��WÇ

�Rm8n�u~m8��|(p oOp�m�w �8m8n.u~m�w�t	p s?q!r+/ r[p)�0/ s21�p)��wTp�s!s 1��[n!q?vDs!u~s
3�b� ¡4/��D��¡���� �5/����76�é86���´D· �5/��D�R�D�79�é�� ¡4/~¡�´R�9��� :��5/~¡�·�¡)�[¡��
3�3� ¡4/��9·�¡�¡;6 �5/��8�9��¡;686�é �5/<6�¡;6R��686 �5/~¡	�9���D·46 :.¡4/��89�é89�é3= � ¡4/~¡�·8´D· �5/��R��6���� �5/��89���¡)�9· �5/�éD·8éR��9�¡ :��5/~¡�¡;6�éR�

�V-�L�("%�¾bº?>@%0!�=0#� ":_*. +f�%R!�*S-�*. "!`*. +=&!
0.03

0.0225

0.015

0.0075

0

0.975 1.0313 1.0875 1.1437 1.2

$*A@

0.04

0.03

0.02

0.01

0

0 0.75 1.5 2.25 3

$B @

²V "35'�#�%RÇ_U¸kQº�` i �Q¼¸k�kW�_^�¾ i ¿liÊÁ�i Â
i �b¼�Æ�^�ï i �Q¼��)�5^1Õ i �Q¼��5Ç

¾9�



�baDCFE�G9�E�z�z�9�0�J���+HJI5h<�0�OhJeLKQg/�NM9�"�{��g9� ¾5¾

ö��E÷�û�ø��,û��O	P�������9ú

Q�8V*���%R:�#�69C�'�=?*. +654�%&("-�!�*� "=& b*G>a +!�!�%?*Â*�6&` i �Q¼ k5�I*���%F(" +AT b*. +4�3�L�%&��-df9 +65#�6�8,*.��%F%0=&654�6�A]>� "!�-
O14� b*.%R=0>9=&(+%R6�8Q6�#�C�%0#�8P6�'�#&U;²Q +35'�#�%0!ÂÇ_U�òT-�4)C¯Ç_Ub�d�K:�65#�*�#.-Z>l*.�)%R*� "AB%@!�%0#� +%&!Â6�8R�� � ^
�� � ^z-�4�C �� �
-�4�C
-B:)#�6�Ã�%0=0*. +654q6�8V*���%�-/*�*�#.-�=?*.65#� +4E*�6K*.��%7!�:1-/=&%76�8�½ �� � Í+�� � ¿uUH[J!Â +4�*.��%7=&65AB:�(+%?É�=&-�!�%7654�%
65L�!�%&#�f�%&!J35#�%&-/*.%0#�f/-�#� �-�L) "(" b*G>p6�8,*.��%R%?É_=S�1-/4�35%7#.-/*�%�U

t

2.25

1.8125

1.375

0.9375

0.5

99950 99962.5 99975 99987.5 100000

�� ��� ��� �

²Q +35'�#�%7Ç_U�òbº�` i �Q¼ k5�_^Q¾ i ¿liÉÁli Â
i �b¼�Æ�^�» i �)U��)�5^�Õ i �Q¼��WÇ

1.2

1.1375

1.075

1.0125

0.95

0.25 0.75 1.25 1.75 2.25

�� �

�� �

²Q +35'�#�%RÇ_Ub�d�Qº�` i �Q¼¸kW�_^Q¾ iÉ¿aiÉÁ�i Â
i �Q¼ Æ�^1» i �)U��_�5^zÕ i �b¼��WÇ

Ø�ÙTS UWV¥þVæFæ@þ$ì_ì¬ã2æ�XZYpåHì_ì¬å;Þ\[�ä�ã?]FÜ`ê�Ü�ä5ë

����%·-/41-�(+>9!� "!
-�L<6df�%Á=&6�4�!� +C�%&#�%&C�*���%¹!� +*�'1-/*. +654é6�8K-�4 65:�%&4 %0=&654�6�A]>�j� +*���:�65!� b*. +f�%n8P65#`µ
%& +354nC�%&AT-�4�CÝ½�ï i �Q¼��)�{¿�-/4�C�-�4n "4)Ê1-/*. +6541-�#`>
L�654�C´:�65(" +=0>qLW>¯*.�)%KC�65AB%&!�*� "=I3�6{f�%&#�4�AT%04W*
½wÕ i �Q¼��WÇ5¿?U^Q�8�654)%B=065AB:1-�#�%0!7*���%p65:�%&4Á%0=&654)65A]>nj� +*���*���%p=&(+65!�%0CÁ%&=0654�65A�>Ý½wï i �5¿FLW>
AT%&-�4�!@6/8N*.��%]=0>9=&(+6535#.-/A L�%&(+6dj 6�4�%]65L)!�%&#`f5%0!�-T!�'�L�!`*S-�4W*� �-�(V("65!�!�6�82!`*S-�L� +(" b*G>�6�8Ä*.�)%I=&(+65!�%0C
%&=0654�65A]>]-/8�*�%&#Q6�:<%04� "4�3Â*.��%H%&=0654�65A]>]-�4�C]!�'�L9Ã�%0=0*� "4�3F b*V*�6�*.��%H "4)Ê�'�%&4�=0%\6�8�-�4] "4W*.%0#�41-/*� "654�-�(
=Z-�:) +*S-/(,AT-�#�o�%0*&UI½P����%I=?>_=0("653�#.-�A Ç_U ×  +!�#�%&:�#�6_C�')=&%&CÈL<%0("6dj  "4È²Q "35')#�%�Ç_Ub�5�k½�=Z¿Â-/4�C³½�C1¿�8P65#
=&654Wf�%&4� +%&4�=0%�U�¿����)%]4�%uÉ_*J!�%?*.!Â6�8NC) �-�35#�-�AB!�:�#�%0!�%&4W*�:1-� "#�!�6�8N=?>_=0("653�#.-�AB!�6df5%&#Ó``_ba �Q¼��_ÍS�Q¼�ò"c
-�4�C&¾ iÊ¿liÊÁli Â _�a �Q¼ × ÍS�Q¼�Ç�c18P65#Ä*.��%Â=&(+65!�%0Cl-�4)Ca65:�%&4T%&=&6�4�65A]>K8P65#2C� bóm%0#�%04E*;f/-�("')%&!;6�8°*�U
dJ6�*� "=0%H*.��-/*Q*���%\-�#�%Z-�6/81=0>5-�4p#�%&C�j��� "=S�KAT-�#�oE!,f�-/("'�%0!V6�8z:�-�#.-�AB%0*�%&#�!Vj� +*��K-�!�!�69=& �-�*.%&C]!�*S-/L�("%

¾�¾



eFf½h<���)���<�S��h<��� ¾ ×

O)É_%&Cn:�65 "4W*�!JC�%0=&#�%Z-�!�%&!@C�#�-�AT-/*. +=Z-�(+(+>5U\ºM("%&-�#�(b>5^�-B8P'�#`*.��%0#JC)%0*S-/ "("%0CÈL� b8P'�#�=&-/*. +654q-�41-�(b>9!� "!Â�1-�!
*.6KL�%@=Z-/#�#� +%&Cl6�')*���%0#�%�U;ôÂ6{jH%0f�%&#0^�*.�� +!\4E'�AT%0#� +=Z-�(<-�41-�(b>9!� "!H("%&-�C�!M*�6]*.��%F3�%&4�%0#.-�(<=&654�=0("'�!� "654
*.�1-�*Ij� +*��� "4·*���%l:1-�#�-�C� +35A®6/8J:�%&#`8P%&=?*p=Z-�:� b*S-�(;AT-�#�o/%0*.!p-/4�C³ "4W*.%0#�%&!`*p:1-�#� +*G>¹ "4W*.%0#�41-/*� "654�-�(
=Z-�:) +*S-/(YAa-/#�o�%?*.!�AT-d>a!�%?f5%&#�%&(b>
C)%&!�*.-�L� +(" �_0%@=&(+65!�%0C
C)65AT%0!�*� "=F%&=0654�65AB "%0!&U

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ yyÖØ×<��s0~wv��ÓÙ��`s?�{s0�;��ÚQÛ=Ü�Ý7g4h½Ü
ÝDá â

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ{ß ÖØàV�/v��OÙ��ßs0�{s?�H��ÚQÛøÜ
ÝDá ÝDâigjh½Ü
ÝDá â

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ �,ÖØ×<��s&~�v��7Ù<�ßs0�{s?�H��ÚMÛøÜ�Ý�g4h½ÜÞÝ9á k

0.5

0.45

0.4

0.35

0.3

0.7 0.75 0.8 0.85 0.9

ò5ó)ôó)õØó	ö

÷

Õ �9ÖØàV�/v��OÙ��ßs0�{s?�H��ÚQÛøÜ
ÝDá ÝDâigjh½Ü
ÝDá k

²Q "35')#�%7Ç_Ub�5��º;ºH>9=&(+6535#�-�AT!\8P6�#�ÎH^1Õ i �Q¼��5Ç

l monBn¨Jª&¢n±N§jnBn±

����%@#�%&!�')(+*.!M6�8X*.�� +!M:1-/:<%0#\:�#�6df9 "C)%@-�O1#�!�*�%uÉ_:�(" +=& +*M-�=0=&65'�4W*�6/8$:<65!�!� +L�("%JC)>941-�AB "=&!H6�8,-]!�Aa-�(+(
65:�%&4é%&=&6�4�65A]>  +4é b*.!k#�%0(�-/*� "654)!��� +:Ö*.6³:<%0#�8P%0=0*
 "4W*.%0#�41-/*� "654�-�(�=&-�:� +*.-�(FAT-�#�o/%0*.!k'�4)C�%&#k*.��%
pqQßõé�E>9:�6�*.�)%&!� +!&U7����%0>¯!���6dj *.�1-/*�*.��%K!`*.#�')=0*.')#.-�(N4)654n(" +4�%Z-�#Â#�%0(�-/*� "654)!��� +:�!�L�%0*GjH%&%04Á-�!�!�%?*
Aa-/#�o�%?*.!Â-�4�Cq#�%&-�(XAT-�#�o/%0*.!�AT-Z>l35%04�%&#�-/*.%7:<%0#�AT-�4�%04E*�%04�C�653�%&4�65')!ÂÊ1')=0*.'�-/*. +654�!&U2����%0!�%�-�#�%
*.��%K#�%&!�'�(+*F6/8;*���%K "4W*�%&#.-/=0*. +654¯6�8H-l!`*.#�6�4�3�%?É_:�%&=0*.-/*. +654�!@8P%0%&C´L1-�=SoÈj� b*.�n!�("'�353� "!��ÈC�65AB%&!�*� "=
:�#� +=&%;-�4�C7j\-/35%M-/C�Ã�'�!�*�AT%04W*.!,'�4�C�%0#,8P'�(+(+>�=&65AB:<%?*. b*. +f�%8r/:)#� "=0%N*S-�oE +4�3JL�%&��-df9 +65#$ "4�-�("(5AT-�#�o�%0*�!&U
dJ6¶%0("%&AB%&4W*�!�6�8RAa-/#�o�%?*k "AB:<%0#�8P%0=0*. +654�!T-�#�%n:)#�%&!�%&4W*ZU e
65#�%&6df5%0#&^J*���%n=0>9=0(" "=&-�(Â#�%&=0'�#�#�%&4�=0%
-�#� +!�%0!Âj� b*.�� +4¯-TC)%0*.%0#�AB "4� +!�*� "=FAB6_C�%0(�^�j� b*.�È4)6a#.-/4�C�65A :�%&#�*�'�#�L�-/*. +654�!ÂL<%0 "4�3B:�#�%0!�%04E*&UJ���)%
4E'�AT%0#� +=Z-�(m-�41-�(b>_!� "!\!���6dj�!�%?É)-�AB:�("%0!\j��� "=S�k=&6�4)O1#�A *.��%@*G>9:� +=Z-�(<%&AB:� "#� "=&-�("(b>p65L�!�%0#�f�%&Cq�� "35�

¾ ×



eFf½h<���)���<�S��h<��� ¾/Æ

f565("-/*. +(" b*G>l6�8Ä*���%]4�6�AT +41-�($%?É_=S�1-�4)35%K#.-/*�%�=065AB:1-�#�%0CÈj� +*��È*.��-/*@6�8N#�%Z-/(sr/C�6�AT%0!�*. +=7f/-�#� �-�L)("%&!0U
���� "!�#�%&!�')(+*�C� +#�%&=?*.!�'�!�=&(+65!�%0#�*.6dj\-/#�C
-p:�65!�!� "L)("%R-�4�!`jM%0#Â*�6T6�4�%F6�8,*.��%R:�#� "=& +4�3p:�'M_y_&("%0!&U
����%@AB6_C)%&(�C�%&AB654�!`*.#.-�*.%&!H*.�1-/*H*.��%J=S�1-�4�4)%&("!ML<%?*GjM%0%&4kC�65AB%&!`*. "=J#�%&-�(<AT-�#�o�%0*�!�-�4�Ca=&65AB:<%?*�µ
 +*� +f5%Â "4W*�%&#�4�-/*. +6541-�(1O141-/4�=& "-�(zAa-�#�o�%?*.!M +4�C�'�=0%@=&(+%Z-�#;C)>941-�AB "=Â=&6�#�#�%0(�-/*� "654)!;L�%0*GjH%&%04k#�%Z-/(m-�4)C
AT6�4�%0*.-�#�>q:���%04�65AB%&41-aj��)65!�%KDE'1-�(+ +*.-/*. bf5%7:�#�65:�%&#`*. +%&!�C)%&:�%&4�C´��%&-df9 +(+>q654¯:1-/#�*. +=&'�("-�#Â!�*.#�'�=?µ
*.'�#�-�("(b>�35 bf5%&4qf/-�("'�%0!J6/8N*.��%7C�65AB%&!`*. +=�%0=&654�6�A]>
-�!ÂjH%&(+(Q-/!J6�8Q*.��%7 "4W*.%0#�41-�*. "6�41-�(XAT-�#�o/%0*ZUtQ�*
�1-�!2*.67L<%�*.-�o�%04�-�!2654�%Â6�8�*.��%Â!�'�#�:�#� +!� +4�37O�4�C� "4)35!Ä*.�1-/*2*���%J +4W*.#�69C�'�=?*. +654p6�8Y=065AT:�%0*� +*� +f5%� +4_µ
*.%0#�41-/*� "654�-�(W=Z-�:) +*S-/(9AT-�#�o�%0*�!Vj� b*.�� +47*��� "!,=&("-�!�!,6�81AB6_C)%&("!$ +4�C�'�=0%&!Q!`*.#�654�3@C�%0!�*.-�L� "(+ �_0 "4�3�8P65#�=&%&!
Aa-/o9 +4�3I!`*S-�L�(+%�#�%&35'�("-�#M:�%&#� "69C� "=ÂL�%&�1-Zf9 "65#M "AB:<65!�!� +L�("%/Uvu  b*.�a*���%&!�%F#�%&!�'�(+*�!\8P'�#�*���%&#M#�%&!�%Z-�#�=S�
!���6�'�("C¶ +4Ef�%&!`*. "35-/*.%B*.��%�!`*.#�')=0*.')#.-�(H#�%&("-/*. +654�!��� ":�!7L�%0*GjH%&%&4¸C�65AB%&!`*. +=aAT-�=&#�6_%0=&654�6�AT +=Bf/-�#� bµ
-�L�(+%&!R-�4�C´ +4E*�%&#�41-/*. +6541-�(,=Z-/:� +*.-�(QAT-�#�o/%0*�!R-�!@jM%0("(Ä-/!F +*.!�:<65(+ "=?>È +AT:�(+ "=&-/*. +654�!&UFe
65#�%06df5%&#0^Q-
AT6�#�%ÂC�%0*.-� "(+%&CT-�41-�(b>9*� "=&-�(1 "4Wf5%0!�*� "3W-/*� "654p6�8m*.��%J!�*S-/L� "(+ +*G>I:)#�65:�%&#`*. "%0!H6/8Y*.�� +!H=0(�-�!�!H6/8XC)>941-�AB "=
AT69C�%0("!Vj� +("(9 "C�%04W*. +8�>7AB65#�%H!�:�%&=0 +O1=&-�("(b>7*���%�!�6�'�#�=0%&!Ä6�8z*.�)%Mf565("-/*. +(" b*G>R-�4�CK6�8z*���%MÊ1'�=?*.'1-�*. "6�4�!&U

¾�Æ



Ñ7Ìxw]ÌCÑWÌM�yf½ÌzK ¾5Ç

{ ¥�|5¥F¦Ä¥Fn¨�¥F±

}�~v�������������!�N���L���8�!�(�������7��~v�´½��ZòW���{¿�º ��[,�F%&4�%0#.-�(0>�����%&DE'A�"(��"L�#��"'�A e
69C�%&(_6�8�QG4�=065AT%
-�4)CÈ»ÄAB:�("6d>9AT%04W*	Æ�^+� $ ��������¡ O¢A�)�� °� $ ��q£W��%����:Ä^��0�5^�kW¾4¤_ò × U

}P¥+��~v�7�4¦��z���¨§;©ª�H½«�dòW�5Ç5¿�º^��dq¬06/µßñy¬?>_40¬j���"-�4>�����¬&D¯®A��°��"L0±���®)A�²t³A¬&6¡±�>\�+4¯-ke
6�4A¬0*.-¡±�>È»Ä=&654_µ
65A�>bÆ)^�£A��%����: �! �¢A�)�� °� $ ��y´©� '0µ ��)�?^�ÆE¾9^zÇ¡¶ × ¤_Ç5¾ × U

}P¥�·!·!�¸�R¹º�»� ¼½�y}^�y¾¿¥AÀ�¥N��¥+Á!Âð½�¾¡¶5¶¡¶W¿�ºb��»QÉ_=Ã³�Ä¡Å0Æ5¬
Ç Ä"È�¬O>�>¸Å�Ä/A(��Éj�R��ÅÊÄ¹eOË9CA¬j°tË"Ì
õÍ±���Éj��ÅAÆ/µÎÈ�Ë/µ`eOÄ¡±�o"¬.È	Æ)^�Ï�� ' �; N� � �! qÐ; ��!���; N������� N� � ¢A�)�� °� $ ��)�?^zÇ¡¶)^1¾��{Ç8¤)¾�Æ5Æ�U

}
Ñ��Ò�R��ÓO�F½��Zò5ò × ¿�º���ÇÔ¬jÉj®0±�±�¬.ÅAÉj¬F��Å³ñy¬?>�Å0¬j����Ä¡Å¬e
Ä¡Éj±�Ë�¬.ÉjË5Å0Ë5A(��ÉqeOË9CA¬j°��,Æ�^?��ÅWÕ���  � s °�����
Ö#>� N� $ ��)�Ós F¢A�)�� °� $ ��)�»�¡  µ ´������� � ´�����i °�)�)�?^¸¬&CmU�L�×�²MU0�»Ë¡±���^��ÄU��y¬j±�Ë5Å�Ä�_y_jËºØÚÙÜÛ+�»Ä�µ
°�¬jË¡È�ÈÝ�TÛ�¼�ÞA±���ÅAÆ5¬.±`µTß?¬j±�°�Ä¡ÆAà)ôq¬j��áA¬j°�â�¬.±�ÆºÄ0Û<ËAÛ

}
Ñ��Ò�R�ÓO����¼ã��ä��åÒ��~v����æ�L�¨§Ýçè��ä�����¥+�véa½��dò5ò5�5¿�º���>�×¸Å�Ä¡ê^��ÉJº�Ë5ê^ÞA°�¬uÉ0��È2×ë��Å(Ä]ñy¬i×Eµ
ÅA¬.����Ä¡ÅLÙ
Ä¡É.±�Ë¸¬jÉ.Ë5ÅAË5ê^��ÉqÙOË¸áA¬j°A¤^ÇÔ¬.ì¸����¬já(ß?¬j±�����Ë5ÅQÆAà0>�����É.®A������Ë5ÅaõåÄ¡ÞN¬j±\¾�k�k0à�>�¬jÞ�Ä"±�ÈÝê^¬jÅ�È
Ë¡ÌQ»ÍÉjË5Å0Ë5ê(��Éj�.à+pqÅA��ì5¬j±�����È2×�Ë¡Ì<ã���¬.°�¬.Ìí¬.°�á!Û

}
Ñ��Ò�R�LÓO�º� �!�ëço¥N�é�¥+î¯ï�Á��ðå¥N� ½��Zò5òW�5¿�ºñ��»NÉ�ÞN¬jÉiÈÃÄ"È���Ë5Å�Ä"°»�¬jÄ¡áA�O��Åé»ÍÉjË5ÅAË¡ê(��ÉÜ>�×Wµ
Å�Ä"ê(��É4Ä¡°Â¼¸×¸��ÈÝ¬jê^�,Æ0àt>�����Éj®A������Ë¡ÅÖõåÄ"Þ�¬.± × � × àt>�¬jÞAÄ¡±�È�ê(¬.Å¯È^Ë¡ÌF»?É.Ë5ÅAË5ê^��É.�jà�pqÅA��ì5¬j±�����È2×ÊË"Ì
ã���¬j°�¬.Ìí¬j°�á!Û

½«�dò5ò5ò5¿�ºP��»QÉ�Þ�¬.É.ÈÃÄ�ÈÝ��Ë¡ÅA�jà�²�Ë5±�¬.É4Ä¡��ÈÝ��ÅAÆ^Ä¡ÅAá¯õv¬j±�Ìí¬jÉ.È�²�Ë5±�¬.����Æ5³�È�µxòÚ>�×¸Å�Ä¡ê^��ÉjÄ¡°$¼¸×¸�`µ
È�¬jê^� òqÞAÞA±�Ë�Ä¡ÉÃ³MÆAà�óô�����	���)�)�� °� $ ���Ö#>� N� $ ��)�ià × ½w¾5¿ià��d�W�8¤N�8k5�0Û

¹»Ò�~v��õ2��ÓO�ö��©R�+÷�¥+Ò�å¥L��øR�+¼Wùv�(�!~0·!·�~v�´½�¾"¶5¶5¶W¿�º���ºzÄ¡ÅB¼¸ÈÝ��ÉÃú�×IõÍ±���Éj¬zÙOË�á0¬j°��û�»¬.ÅA¬j±�Ä"ÈÝ¬
ß?Ë5°�Ä"ÈÝ��°�¬üÄ¡ÅAáBõv¬j±�������ÈÝ¬jÅ�ÈxÇÔ¬4Ä¡°)»NÉ�ÉÃ³�Ä"ÅAÆ5¬ ÇqÄ�ÈÝ¬j�Ýý8ÆAà¯dÓã\»?ÇÊuÜË5±�ú¸��ÅAÆFõ�Ä¡Þ�¬.±;��k5�5ò�à�d�Ä"È���Ë5ÅAÄ¡°
ã�®0±�¬4Ä"®OË¡ÌQ»ÍÉjË5Å0Ë5ê(��É»Ç ¬.��¬jÄ¡±�ÉÃ³!à<ºzÄ¡êªâA±���áAÆ5¬B½TÙOÄ¡���.Û�¿;Û

¾¿�����vï�Á��ù�Òü�^���7½��dòW�/�W¿�ºþ��»QÉ�ÞN¬jÉ.ÈÝÄ"ÈÝ��Ë5ÅA��Ä"ÅAá »QÉ0ÉÃ³AÄ¡ÅAÆ5¬JÇ Ä"ÈÝ¬
>�×�ÅAÄ¡ê(��Éj��ÆAà�Ï�� ' �; N� � �! 
ÿA� � ������� � ¢W�)�� °� $ >�à�k�Æ1½w�W¿;à��5�d���i¤N�5�{�/�0Û

÷¿~~v�¸�?äq�;½«�dò5òWÇ�¿�ºP�.¼¸È�¬4Ä¡á0×È¼¸ÈÝÄ"ÈÝ¬.��Ä"ÅAá\��Ë¸É4Ä¡°Øã���Ìí®A±�ÉjÄ"ÈÝ��Ë5ÅA�Ô��ÅOÄ^>�×�ÅAÄ¡ê(��É»>�����¬��¯®A��°���âA±���®Aê
ÙOË¸áA¬.°�ÆAà�>�����É.®A������Ë5ÅqõåÄ"Þ�¬.± × ¶5¶0à�>�¬.Þ�Ä¡±�È�ê(¬.Å�ÈqË"ÌN»ÍÉjË¡ÅAË5ê^��Éj�.à�pqÅ0��ì5¬.±�����È2×�Ë¡Ì<ã���¬j°�¬iÌí¬j°�á!Û

÷º�åî¯î¯��~v�v�?�û���,½�¾"¶5¶0�{¿�ºy��²t³A¬@»NÉ�ÉÃ³�Ä"ÅAÆ5¬»Ç Ä"ÈÝ¬q��Å�Äª>�×�ÅAÄ¡ê(��É?µ!ÇyÞ�ÈÝ��ê^��_.��ÅAÆ@ã�®A����ÅA¬j���Âºx×¸Éj°�¬
ÙOË¸áA¬.°��Ô��ÈÝ³ dqË5ê^��Å�Ä"°ÍÇ ��Æ5��á0��ÈÝ��¬j�yºyò���®�Ä¡Å�È���ÈÃÄ�ÈÝ��ì¡¬ºQ2Å¯ì¡¬j��ÈÝ��Æ5Ä"ÈÝ��Ë5ÅMÆAà?Ï�� ' �; N� � �! PÐi ��?���; N���
����� N� � ¢A�)�� °� $ ��)�ià1Ç5Ç�à1¾/Æ × ¤)¾/�W¾�Û

äx~v�¥�ü©ª�Í���Ä½�¾¡¶5¶��{¿�ºP��²t³A¬Pdq¬��ðÇ�Þ�¬.Å¯»ÍÉjË5Å0Ë5êª×OÙ
Ä¡É.±�Ë¸¬jÉ.Ë5ÅAË5ê^��É.�Rºüòð¼¸®A±�ì¡¬.×�ÆAà�Ï�� ' �; N� �
�! qÐ; ��!���; N������� N� � ¢A�)�� °� $ ��)�iàzÇ/ÆAà1¾ × Ç8¤)¾/�5�0Û

¼ ~vî¯õs��À�~�Á
	ü��øR��½��dò5�5�5¿�ºø�����=�����)�9��>ø�! �� °� $ " � �9> $ �i ��t£A�)�)�� Q�� µ ���)� µ ÛØãx° Ä¡ÉÃú�x¬j°�°;õÍ®Aâ_µ
°�����³0¬j±��.à©ÇJÉ¸ÌíË5±�áOÄ0Û<ËAÛ

¼WÁ�
	�¥+î¯î+�û���N½��Zò���kW¿�ºüÐi ��?���i N������� N� � ¢A�)�� °� $ ��)�iÛ�ÙOÄ¡É8ÙO��°�°�� Ä¡Å!à�dq¬����üË5±�ú�Ä0Û<ËAÛ

¾�Ç



Ñ7Ìxw]ÌCÑWÌ��yf½ÌzK ¾��

�º¥+~v��¦z�O�!�º©R�K½��Zò5ò5¶W¿�ºñ��dq¬jË�µßñy¬.×¸ÅA¬.��� Ä"Å½Ù
Ä"Éj±�Ë¸¬jÉ.Ë5ÅAË5ê^��É.�L��ÅþÄ¡ÅÊÇyÞN¬jÅ�»ÍÉjË5ÅAË¡êª×�ÆAà���Å
� µ %��¡ °�)� µ�� �)��� ' �	�)�Ys �� ' �¡ �����Î�����%���¢A�)�� °� $ ��)�iàx¬.á!Û?â�×¬²xÛûì¡Ä"Å áA¬.±aõÍ°�Ë¸¬jÆ0ÛÍò�É4Ä"áA¬jê^��É
õÍ±�¬.���.à�d ¬����üË¡±�ú�Ä0Û<ËAÛ

� ï��8·���¥+î��ü�å¼ã���! \���P��ðû�"�#�n½��dò�òWÇ5¿�ºy��»QÉ0ÉÃ³AÄ¡ÅAÆ5¬»Ç Ä"ÈÝ¬�>�×�ÅAÄ¡ê(��Éj��Ç ¬.áA®_ÉbÆAà�Ï�� ' �i N� � �! 
ÿA� � ������� � ¢W�)�� °� $ >�à!�8¶ × à$�W¾�Æ�¤#���5¶�Û

½w¾¡¶5¶0�d¿�º���²t³A¬]¼�� ÉOÙ
Ä{Ã�Ë5±ÂõÍ®M_y_j°�¬.�q��ÅLQ2Å¯È�¬j±�Å�Ä"ÈÝ��Ë5Å�Ä¡°vÙOÄ¡Éj±�Ë�¬.ÉjË5ÅAË¡ê(��Éj�Rº?Q2�Ô²t³A¬.±�¬RÄ
º�Ë5ê^ê^Ë5ÅkºzÄ¡®A��¬8ý8ÆAà���ÅOÕ&%�¢ü£ óô�����	���)�)�� °� $ ��)�Ô�� �  ' � �('*))) à¸¬já�ÛAâ�×Þã�Û�¼�Û�ã�¬.±�Å�Ä¡Å0ú¡¬�Ø
ñëÛ+ÇÔË5Æ5Ë�ó�Û0²t³A¬ªÙOQ2²�õ?±�¬j���jÛ

�P��ðû�"�#���+ \�K½«�dò5ò��W¿�ºÚ��²t³A¬ÞA®A±�ÉÃ³�Ä¡����ÅAÆ¬õ�Ë,��¬.±Èõ�Ä¡±���È2× õÍ®M_R_.°�¬yÆAàªÏ�� ' �; N� � �! O¢W�)�� °� $ ��
� ��?������� ' �)�ià × Æ0à-��Æ/.8¤�����k0Û

½«�dò5ò�kW¿�º(��õ�¬.±���ÞN¬jÉiÈÝ��ì5¬j�»Ë5Å´»QÉ�ÉÃ³�Ä¡Å0Æ5¬^ÇqÄ"È�¬ªß?Ë5°�Ä"ÈÝ��°���È2×�ÆAà���ÅÐi ��?���; N������� N� �10 ��"J��T� �
2 � �9:<�ià0¬já!Û�â�×FÙÜÛz²�¬.°�áA��ÈÝ¬j��Å!Û�d7ã\»?Ç Ä¡ÅAáOpqÅA��ì5¬j±�����È2×�Ë¡ÌNº�³A��ÉjÄ¡Æ5ËBõÍ±�¬j���jà<º�³A��É4Ä¡Æ5Ë0Û

3 Àå¥+��7�7�å�?�»ä���øR� � �y� 3 � çoõ54.�ï�¥+��ðû¥+� ½«�dò�k5òW¿�º ��dqË5Å�ÈÝ±�Ä¡áA¬.ábòq����¬.ÈÝ�^��Å Q2Å0ÉjË5ê^ÞA°�¬iÈÝ¬
Ù
Ä"±�ú¡¬iÈÝ�yºMõÍ±���Éj��ÅAÆ^Ä¡ÅAáqõ�Ë5±�È�ÌíË5°���ËBº�³AË¡��Éj¬yÆAà�¢A�)�� °� $ ��yÏ�� ' �i N� � à�ò5ò0à6.�kWÇ4¤bk5¶WÇ�Û

¾7�



    CESifo Working Paper Series
(for full list see www.cesifo.de)

________________________________________________________________________

732 Yu-Fu Chen and Michael Funke, Working Time and Employment under Uncertainty,
May 2002

733 Kjell Erik Lommerud, Odd Rune Straume, and Lars Sørgard, Downstream Merger with
Oligopolistic Input Suppliers, May 2002

734 Saku Aura, Does the Balance of Power Within a Family Matter? The Case of the
Retirement Equity Act, May 2002

735 Sandro Brusco and Fausto Panunzi, Reallocation of Corporate Resources and
Managerial Incentives in Internal Capital Markets, May 2002

736 Stefan Napel and Mika Widgrén, Strategic Power Revisited, May 2002

737 Martin W. Cripps, Godfrey Keller, and Sven Rady, Strategic Experimentation: The
Case of Poisson Bandits, May 2002

738 Pierre André Chiappori and Bernard Salanié, Testing Contract Theory: A Survey of
Some Recent Work, June 2002

739 Robert J. Gary-Bobo and Sophie Larribeau, A Structural Econometric Model of Price
Discrimination in the Mortgage Lending Industry, June 2002

740 Laurent Linnemer, When Backward Integration by a Dominant Firm Improves Welfare,
June 2002

741 Gebhard Kirchgässner and Friedrich Schneider, On the Political Economy of
Environmental Policy, June 2002

742 Christian Keuschnigg and Soren Bo Nielsen, Start-ups, Venture Capitalits, and the
Capital Gains Tax, June 2002

743 Robert Fenge, Silke Uebelmesser, and Martin Werding, Second-best Properties of
Implicit Social Security Taxes: Theory and Evidence, June 2002

744 Wendell Fleming and Jerome Stein, Stochastic Optimal Control, International Finance
and Debt, June 2002

745 Gene M. Grossman, The Distribution of Talent and the Pattern and Consequences of
International Trade, June 2002

746 Oleksiy Ivaschenko, Growth and Inequality: Evidence from Transitional Economies,
June 2002

747 Burkhard Heer, Should Unemployment Benefits be Related to Previous Earnings?, July
2002

http://www.cesifo.de.)/


748 Bas van Aarle, Giovanni Di Bartolomeo, Jacob Engwerda, and Joseph Plasmans,
Staying Together or Breaking Apart: Policy-makers’ Endogenous Coalitions Formation
in the European Economic and Monetary Union, July 2002

749 Hans Gersbach, Democratic Mechanisms: Double Majority Rules and Flexible Agenda
Costs, July 2002

750 Bruno S. Frey and Stephan Meier, Pro-Social Behavior, Reciprocity or Both?, July 2002

751 Jonas Agell and Helge Bennmarker, Wage Policy and Endogenous Wage Rigidity: A
Representative View From the Inside, July 2002

752 Edward Castronova, On Virtual Economies, July 2002

753 Rebecca M. Blank, U.S. Welfare Reform: What’s Relevant for Europe?, July 2002

754 Ruslan Lukach and Joseph Plasmans, Measuring Knowledge Spillovers Using Patent
Citations: Evidence from the Belgian Firm’s Data, July 2002

755 Aaron Tornell and Frank Westermann, Boom-Bust Cycles in Middle Income Countries:
Facts and Explanation, July 2002

756 Jan K. Brueckner, Internalization of Airport Congestion: A Network Analysis, July
2002

757 Lawrence M. Kahn, The Impact of Wage-Setting Institutions on the Incidence of Public
Employment in the OECD: 1960-98, July 2002

758 Sijbren Cnossen, Tax Policy in the European Union, August 2002

759 Chandima Mendis, External Shocks and Banking Crises in Developing Countries: Does
the Exchange Rate Regime Matter?, August 2002

760 Bruno S. Frey and Lars P. Feld, Deterrence and Morale in Taxation: An Empirical
Analysis, August 2002

761 Lars Calmfors and Åsa Johansson, Nominal Wage Flexibility, Wage Indexation and
Monetary Union, August 2002

762 Alexander R. W. Robson and Stergios Skaperdas, Costly Enforcement of Property
Rights and the Coase Theorem, August 2002

763 Horst Raff, Preferential Trade Agreements and Tax Competition for Foreign Direct
Investment, August 2002

764 Alex Cukierman and V. Anton Muscatelli, Do Central Banks have Precautionary
Demands for Expansions and for Price Stability? – Theory and Evidence, August 2002

765 Giovanni Peri, Knowledge Flows and Knowledge Externalities, August 2002

766 Daniel Friedman and Nirvikar Singh, Equilibrium Vengeance, August 2002



767 Sam Bucovetsky and Michael Smart, The Efficiency Consequences of Local Revenue
Equalization: Tax Competition and Tax Distortions, August 2002

768 Tapio Palokangas, International Labour Market Regulation and Economic Growth with
Creative Destruction, August 2002

769 Rudi Dornbusch, The New International Architecture, September 2002

770 Hans-Werner Sinn, Weber’s Law and the Biological Evolution of Risk Preferences: The
Selective Dominance of the Logarithmic Utility Function, September 2002

771 Thomas Mayer, The Macroeconomic Loss Function: A Critical Note, September 2002

772 Seppo Honkapohja and Kaushik Mitra, Learning Stability in Economies with
Heterogenous Agents, September 2002

773 David Laidler, Inflation Targets Versus International Monetary Integration – A
Canadian Perspective, September 2002

774 Morten I. Lau, Panu Poutvaara, and Andreas Wagener, The Dynamic Cost of the Draft,
September 2002

775 Steven Brakman, Harry Garretsen, and Charles van Marrewijk, Locational Competition
and Agglomeration: The Role of Government Spending, September 2002

776 Anke S. Kessler and Christoph Lülfesmann, The Theory of Human Capital Revisited:
On the Interaction of General and Specific Investments, September 2002

777 Kjell Erik Lommerud, Frode Meland and Lars Sørgard, Unionized Oligopoly, Trade
Liberalization and Location Choice, September 2002

778 Antonio Merlo and François Ortalo-Magné, Bargaining over Residential Real Estate:
Evidence from England, September 2002

779 Yu-Fu Chen and Michael Funke, Exchange Rate Uncertainty and Labour Market
Adjustment under Fixed and Flexible Exchange Rates, September 2002

780 Michael S. Michael, International Migration, Income Taxes and Transfers: A Welfare
Analysis, September 2002

781 Clemens Fuest and Alfons Weichenrieder, Tax Competition and Profit Shifting: On the
Relationship between Personal and Corporate Tax Rates, October 2002

782 Jan Bouckaert and Hans Degryse, Softening Competition by Enhancing Entry: An
Example from the Banking Industry, October 2002

783 Johann K. Brunner and Susanne Pech, Adverse Selection in the Annuity Market with
Sequential and Simultaneous Insurance Demand, October 2002

784 Gregory D. Hess and Eduard Pelz, The Economic Welfare Cost of Conflict: An
Empirical Assessment, October 2002



785 Jan Erik Askildsen, Uwe Jirjahn, and Stephen C. Smith, Works Councils and
Environmental Investment: Theory and Evidence from German Panel Data, October
2002

786 Geir H. Bjønnes, Dagfinn Rime, and Haakon O. Aa. Solheim, Volume and Volatility in
the FX-Market: Does it matter who you are?, October 2002

787 John Evans and John Fingleton, Entry Regulation and the Influence of an Incumbent
Special Interest Group, October 2002

788 Wolfgang Ochel, International Comparisons and Transfer of Labour Market
Institutions, October 2002

789 B. Gabriela Mundaca, Moral Hazard Effects of Bailing out under Asymmetric
Information, October 2002

790 Gene M. Grossman and Edwin L.-C. Lai, International Protection of Intellectual
Property, October 2002

791 John Hassler, José V. Rodriguez Mora, Kjetil Storesletten, and Fabrizio Zilibotti, A
Positive Theory of Geographic Mobility and Social Insurance, October 2002

792 Paul De Grauwe and Marianna Grimaldi, The Exchange Rate in a Model with
Heterogeneous Agents and Transactions Costs, October 2002

793 Guido Friebel and Mariassunta Giannetti, Fighting for Talent: Risk-shifting, Corporate
Volatility, and Organizational Change, October 2002

794 Jan Erik Askildsen, Badi H. Baltagi, and Tor Helge Holmås, Will Increased Wages
Reduce Shortage of Nurses? A Panel Data Analysis of Nurses’ Labour Supply, October
2002

795 Marko Köthenbürger and Panu Poutvaara, Social Security Reform and Intergenerational
Trade: Is there Scope for a Pareto-Improvement?, October 2002

796 Paul De Grauwe and Laura Rinaldi, A Model of the Card Payment System and the
Interchange Fee, October 2002

797 Volker Böhm and Tomoo Kikuchi, Dynamics of Endogenous Business Cycles and
Exchange Rate Volatility, October 2002


	Abstract



