
�>���G �A�/�, �B�M�`�B���@�y�y�y�d�j�9�k�y

�?�i�i�T�b�,�f�f�?���H�X�B�M�`�B���X�7�`�f�B�M�`�B���@�y�y�y�d�j�9�k�y

�a�m�#�K�B�i�i�2�/ �Q�M �k�9 �J���v �k�y�y�e

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�l�i�B�H�B�b���i�B�Q�M �/�2 �H�� �+�Q�m�H�2�m�` �T�Q�m�` �H�ö���T�T���`�B�2�K�2�M�i �2�i
�H�ö�B�M�/�2�t���i�B�Q�M �/�ö�B�K���;�2�b�X

�S���i�`�B�+�F �:�`�Q�b�- �:�2�`���`�/ �J�+�H�2���M�- �_�X �.�2�H�Q�M�- �_�Q�;�2�` �J�Q�?�`�- �*�Q�`�/�2�H�B�� �a�+�?�K�B�/�- �:�X

�J�B�b�i�H�2�`

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�S���i�`�B�+�F �:�`�Q�b�- �:�2�`���`�/ �J�+�H�2���M�- �_�X �.�2�H�Q�M�- �_�Q�;�2�` �J�Q�?�`�- �*�Q�`�/�2�H�B�� �a�+�?�K�B�/�- �2�i ���H�X�X �l�i�B�H�B�b���i�B�Q�M �/�2 �H�� �+�Q�m�H�2�m�`
�T�Q�m�` �H�ö���T�T���`�B�2�K�2�M�i �2�i �H�ö�B�M�/�2�t���i�B�Q�M �/�ö�B�K���;�2�b�X�X �(�_���T�T�Q�`�i �/�2 �`�2�+�?�2�`�+�?�2�) �_�_�@�j�k�e�N�- �A�L�_�A���X �R�N�N�d�X �I�B�M�`�B���@
�y�y�y�d�j�9�k�y�=

https://hal.inria.fr/inria-00073420
https://hal.archives-ouvertes.fr


IS
S

N
 0

24
9-

63
99

appor t  
de recherche 

INSTITUT NATIONAL DE RECHERCHEEN INFORMATIQUE ET EN AUTOMATIQUE

Utilisation dela couleurpour l'appariementet
l'indexation d'images.

P. Gros,G. Mclean,R. Delon,R. Mohr, C. SchmidetG. Mistler

N 	 3269

1erseptembre1997

TH �EME 3





���������	��
�������������	
�������	�������������� �!
"���#
"�$����%&���'�����

�(�)���#���+*,
��$�	��-�.�/��%&
10��2�43

57698#:<;>= ?@8.6$ACB DFEHGJI�?@KL6$M#E(DN;OI�?�KP6@AQ;OR�:H?9ST69UVB<R�WYXFZ[E \T8.6$AQXN=�\]DNE(:

^�_a`

b]c�b1dfehg!ikj/b]l)m n	j)oqpki

_

pkc�c�b�rNc'm(n

_

ositb u

ovc'mxw(b]y�u{z{p i{i4| b�b�y�utn	pki{i{mxovy}y)m i{n	b]y

~

l/p(•!b�j4€Lp‚•Ho

ƒ

m(„{„Jp l)j�ztb"l)b�n

_

b]l)n

_

b…if†‡d ˆ(‰(Š�eŒ‹Ž•••ty/b]„tj/b]cf‘{l)b'‹�Š Šk’7e”“•‹1„{mxw b�y

–[—

˜H™�š�›

—

˜•œ$ž
b�itpkcf‘{l)b�ŸH #j)l}m<•‚m(ŸH #lt| b�n	b]ikj)y+p ikj�c�pki j}lt| b"¡kŸ{b"¢¤£ Ÿtj)oq¢sosy}mxj)oqpkiLztovl/b]n	j)bfz{ŸLy)oqwki{mx¢¥ztb�y

ovc'mxw b�y�b�i¦i{oq• b�m(Ÿt �ztb2wkl/ovy@„Jb�l}c�b�j9ztb2z4| b�• b�¢sp „{„Jb�l$ztb]y9y)§ty/j

`

b�c�b�y$„•Ÿtosy}y}m(ikj)y@z¨£ m „{„{m(l)osb�c�b�ikj�u za£ oviHr

z{b	 {mxj)oqpki©b�j�ztb"l)b�n	pki{i{m(osy}y)m i{n	bªza£ osc'm(w(b�y�«{¬¥b"„{lt| b�y)b�ikj�ztptn�Ÿ{c�b�ikj�b� t„{¢qpkl/bª¢F£ Ÿtj)oq¢sovy)m(j/osp i�za£ osc'm(w(b�y

b]in	pkŸt¢qb]Ÿ{l©„Jp Ÿ•l©n	b]y©cT® b]c�b]y‡pk‘H•!b�n�j/oq¯°y�«±¬Vb�y,„{l)osi{n�os„•m(ŸH „•p osikj}y©b]iy/pki j©¢qbPn

_

p(oq ²z{ŸQc�ptz

`

b�¢sb

z{b"•‚m(l)osm(j/osp iTztb"¢vm¦n	p Ÿ{¢qb]Ÿ{l�u•¢¤£ Ÿtj/os¢sosy}mxj)oqpki�za£ ovik•‚m(l)osm i j}y2n	p ¢qpkl/ovc.| b�j}l/ov¡HŸtb�y�uHb�j2¢vm¦itpkl)c'mx¢sovy)m(j/osp iTztb�y

ovc'mxw b�y�«

³…´•µ

™	¶•·(¸

—

˜�œ
n�p Ÿt¢sb�Ÿ•l�u{m „{„{m(l)osb�c�b�ikj�utovi{ztb� {mxj/osp i¨utosik•‚m(l)osm ikj)y�«

¹vº$»/¼N½s¾¤¿	À/½ÂÁ(Ã‚½ŽÄ!Å

UnitéderechercheINRIA Rhône-Alpes
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z{b�y}n�l)os„tj)b�Ÿ{l}y1¢sptn�m(Ÿt •n�mx¢vn�Ÿt¢	| b�yfm(Ÿtj)p Ÿ{l�ztb©n	b]y�„Jp(ovikj)y�«

G

_

m n�Ÿ{i ztb©n	b]yf„Jp(ovikj)yf¯Âp Ÿ{l}itosjfztp i•n©Ÿ{itb

n�¢	| b,„Jp y}y/ov‘t¢sbT„Jp Ÿ{l'l)b�n

_

b]l)n

_

b�lfŸ•itb,ovc'mxw bTz{m i{y�Ÿ{itb�‘{m(y)b,z¨£ ovc'mxw(b]y�«
ž

£ Ÿ•itb�c�m ito

`

b�l)b‡w$| b�i4| b]l)m(¢qb u

Ÿ•itbPl)b�¡HŸa® b�j/b�„•b]Ÿtj,„Jp l)j/b]l‡y}Ÿ{l©„t¢vŸ{y)oqb]Ÿ{l}y‡n	¢	| b�y©y/ovcfŸt¢sj)m i4| b]c�b]ikj�«

G

b�j/j/b l/b]ztp i{z•m(i{n�bL„•b]l)c�b�j,ztb�y

l)b�n

_

b�l}n

_

b�y4c,® b�c�b�y+¢sp l}y+za£ pHn�n�Ÿt¢sj)m(j/osp i{y�„{m(l)j/osb�¢s¢qb]y�«

ž
m(i{y�¢sbT„{l{| b]y/b]i j"z{pHn�Ÿ{c�b�ikj�u$itpkŸ{y�itp Ÿ{yfosikjt| b�l)b�y}y/pki{y

`

mP¢sm l/b]n

_

b�l}n

_

b‡ztb#ztb�y}n�l)ov„tj/b]Ÿ{l)y�‘{m(y{| b]y

y}Ÿ{lf¢¤£ osit¯Âp l}c�m(j/osp i.z{b,n	pkŸt¢sb�Ÿ{l�«PO7p Ÿ{yfosc'„Jp y)p i{y

`

mLŸ{i j)b�¢�ztb]y)n�l/ov„tj/b]Ÿ{lfz¨£q® b�j)l)b‡ovi •‚m l/ovm(ikj"„Jp Ÿ{l�¢qb

wkl/pkŸ{„Jb'z{b�y"y)osc�os¢qosj)Ÿ•ztb�yfb�ikj)l)b¦¢qb]y1ovc�m(w(b]y�«
ž

b©„t¢vŸ{y�uVos¢sy"z{p(os•(b�ikj'® b�j)l)b‡m(Ÿ{y}y/o$ovik•‚m(l)osm i j}y1„•pkŸ{l1¢sb�y

n

_

m(itw b�c�b�ikj)y+za£ os¢q¢vŸ{c�osi•mxj/osp i¨u{b�j2ztb"n�m(„tj)b�Ÿ{l}y�«

QRQTSVU*W�X�Y%Z



“ �

6�� � ������*6���������
����
	 6�� ��������	 6����������� 6��,���/' ��� �����*6�� �	�%�0�����

����� �����! 

"$#&%('*)�+�%

�-,.�

"$'0/1)123%�)+�%

�4,

'

�65

%&#(#&798:%

,

)+�%

�-,

¬¥bfn	pki{n	b]„tj2ztb"n	pki{y)j)m(i•n	b"ztb"¢vm¦n	pkŸt¢sb�Ÿ{l+•Hosb�ikj�ztb1¢F£ pk‘{y)b�l)•<m(j/osp iT¡HŸtb"¢vm¦„•b]l)n�b�„tj)oqpki

_

Ÿ{c'm(ositb

z{b7¢vm�n�p Ÿt¢sb�Ÿ•l±b]y/j+ovi{z4| b]„•b]i{z{m i j)b�z•Ÿ©„{l)ptz{Ÿtosj+z{b�¢F£ oq¢s¢sŸ•c�ovi{m(j/osp i©„•m(l4¢sm�lt| b<;•b]n	j}m(i{n�b(ukb�i²| b�j)m ikj4„t¢vŸ{y

¯Âpkl/j)b�c�b�ikj+n	pkl)lt| b�¢�| b�b2m<•(b�n�¢sm'lt| b<;Jb�n	j}m(i{n�b�y)b�Ÿt¢sb ; ¬¥€�’H‹%?N«t¬¥m�j

_

|b�pkl/osb�pkl/osw(ovi{mx¢sb7z•Ÿ>= =

ƒ

b�j/ovitb� @? ?¨„{l)pxr

„Jp y{| b�b‡„{m(l�¬¥m i{z.m |b�jt| b©¢¤£ p ‘H•!b�j�za£ Ÿ{i j)l}m<•<m(oq¢4n	pki{y/ovz4| b]l)m ‘t¢sb(u¨mx¢sp l}yf¡HŸtbTy/bT„•pkŸ{l}y)Ÿtosjf¢vmPl)b�n

_

b�l}n

_

b

z¨£ Ÿ{i,mx¢sw(pkl/osj

_

c�b7w$| b]i±| b�l}mx¢J¡kŸ{o>„Jp Ÿ•l)l}mxosj±m i{iHŸt¢qb]l4¢qb]y±bBAOb�j)y+ztb�¢sm�•‚m(l)osm(j/osp i‡y}„{m(j/ovmx¢sb�ztb�¢F£ os¢q¢vŸ{c�ovi{m‚r

j)oqpki©z{m i{y4Ÿ{itb1y)n

`

b�i{b(«

G

b�j/j)bªl)b�n

_

b�l}n

_

b�ia£ m�„Jp Ÿ•l9¢sb�c�pkc�b]ikj4ztpki{i4| b�¡HŸtb�z{b�y+lt| b�y}Ÿt¢qj}mxj}y9c�ptztb�y)j/b]y�u

c'm(¢qwklt| b7¢sm'n�p c'„t¢sosn�mxj/osp iTztb]y2mx¢sw(pkl/osj

_

c�b]y4Ÿ{j/os¢qovyt| b�y"; : C C$Š(‰�?F«

:+osb�iT¡kŸ{bªn�b1itb1y/p oqj�„{m y‡| b�¡HŸtos•<m(¢qb]ikj

`

m�¢sm'n�p i{y)j)m i{n	bªztbª¢sm'n�p Ÿt¢sb�Ÿ{l�uHp ‘tj)b�itovl�Ÿ{itbªovik•<m l/ovm(i•n	b

`

m

¢F£ oq¢s¢sŸ•c�ovi{m(j/osp i,b�y)j±ovi{ztovy)„Jb�i•y)m ‘t¢qb1„Jp Ÿ{l4¢sb�y+mx¢sw(pkl/osj

_

c�b]y±z¨£ ovi{ztb� tm(j/osp iT¡HŸtoaztp(os•(b]i j+c'm(l}n

_

b�l4„Jp Ÿ{l

z{b�y1pk‘H•!b�j}y1•tŸ{yfz{m i{y"ztb]y"n	pki{ztosj/osp i{yfza£ os¢s¢sŸ{c�ovi{mxj)oqpki n

_

m(i{w(b�m ikj/b�y�«9:�l/os¢s¢9m�„{l)p „Jp yt| b�Ÿ•i c�ptz

`

b�¢sb

w$| b�i4| b�l}mx¢�y/b�¢qpki�¢qb]¡kŸ{b�¢9ztb]ŸH  y)Ÿ{l/¯°m(n�b�y1ovztb]i j)os¡HŸtb]y1p ‘•y/b]l/•±| b�b�yªz{m(i•y"ztb�yfn	p i•ztoqj)oqpki{yfz¨£ os¢q¢vŸ{c�ovi{mxj)oqpki

z{oCA�| b�l)b�ikj)b�y©y)p ikjTl/b�¢qo	| b�b]y‡ztb•c'm(ito

`

b�l)bL¢sosi4| b�m(osl)bL; :�l)oŽ’EDN?N«4F�i[j)l}m<•‚mxos¢�„{¢sŸ{yTlt| b�n�b�ikj©y}Ÿtw(w

`

b�l)bL¡HŸa£ Ÿ•i

c�ptz

`

b�¢qb2z{osm(w(p i•mx¢•ztb�j)l}m(i{y/¯Âp l}c'mxj/osp i'y}ŸHG¦j±„Jp Ÿ{l9p ‘tj)b�itovl$¢F£ ovik•‚m(l)osm i{n	b

`

m1¢F£ oq¢s¢sŸ•c�ovi{m(j/osp i ; C ž C$Šx“&?�8
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l)b�„{lt| b�y)b�ikj)b�ikj�z{b�ŸH  •(b�n�j/b]Ÿ{l)y©ztbLn	pkŸt¢qb]Ÿ{l

`

m•¢vm „•pky/osj/osp iXWQy)p Ÿ•y'¢qb]y‡n	pki{ztosj/osp i{y

z¨£ os¢q¢vŸ{c�ovi{mxj)oqpki>Y+b�j[ZJuOb�j7p

`

Ÿ

I

JML

b]y/j�Ÿ{itb'c'mxj)l)ovn	b'ztosm(w(pki{mx¢sbf¡HŸto�¢qosb�¢qb]y7ztb]ŸH Lp ‘•y/b]l/•‚mxj)oqpki{y�«•¬Vb

c�ptz

`

b�¢qb�ztovmxw(pki{mx¢>ztbª•‚m(l)osm(j/osp i‡z{b�¢F£ oq¢s¢sŸ•c�ovi{m(j/osp i,b�y)j±•‚mx¢sovztb1y/o>¢vm�c'mxj}l/ovn	b

I

JML

b]y/j4¢vm�cT® b]c�b7„Jp Ÿ{l

j)p Ÿtj)b1¢qb]y�„•pky/osj/osp i•y�WV«
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�dc
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�

79#&"$7�2

�

¬�m�c'mx•!p l)oqjt| b±ztb]y�j)l}m<•<m ŸH fy}Ÿ{l�¢¤£ osi•ztb	 {mxj)oqpki�z{b�y�ovc�m(w(b]y¥¡HŸto{Ÿtj)oq¢sovy/b]i j$¢vm�n	p Ÿ{¢qb]Ÿ{l�y/pki j�‘{m yt| b]y¥y}Ÿ{l

Ÿ•itb�m „{„{l)pHn

_

b

4���ih�
����

ztb�¢¤£ osc'm(w(b(«J¬9£ osc'm(w(b1b�ikj)o

`

b]l/b1b]y/j�z4| b]n�l)oqj)b"m(Ÿ�c�p‚§(b]i�za£ Ÿ•iLŸ{itov¡HŸtbf• b�n	j)b�Ÿ{l

z{bLn�m(l}m(n�jt| b]l/ovy)j/ov¡kŸ{b�y�«

G

b]y'j)l}m<•<m ŸH Y„Jb�Ÿt• b�ikj�® b�j)l)b#n�¢sm y)y{| b]yfb]i²j)l)p(ovy¦n�mxjt| b�w p l)oqb]y)8±¢sm•n�p c'„{m(l}mxovy)p i

z¨£

_

ovy)j/p(wkl)m c'c�b]y�u ¢sb9l)b�wkl/pkŸ{„•b]c�b�ikj

T

n	¢vŸ{y)j/b]l/ovitw2b]i1m(itw ¢sm(osyjU•u b�jV¢sb�y¨c�p c�b]i j}yVy)j)m(j/ovy/j)os¡HŸtb]y�«

G

_

m(n�Ÿ•i

z{b�y1j}l/p osy�¯°m(oqj"¢F£ p ‘H•!b�j"za£ Ÿ•i ztb�y"„•m(l}mxw l}m(„

_

b�y�y)Ÿ{oq•‚m(ikj�«¨¬Vb]Ÿ{l"m(z•m(„tj}mxj/osp i

`

m�ztb]y1j/b]n

_

itov¡kŸ{b�y"„t¢vŸ{y

¢sptn�m(¢qb]y±b]y/jT| b�j)Ÿ•zto	| b�bªm(ŸT„{m(l}mxwkl)m „

_

b�ˆ{« “J«

k�lmk�lPn

³

˜H™�š
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˜H™
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˜H™�™]˜H›
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��o

·(˜#˜

o>µ��

˜>pq°™

µ�´sr � �

›.›.˜H™

¬±£

_

ovy)j/p(wkl)m c'c�b#za£ Ÿ{itb#ovc�m(w(b#l/b]„{lt| b�y)b�ikj/b,¢¤£/| b]ikŸ•c.| b�l}mxj/osp i z{bT¢vm•ztb�i•y/osjt| b#ztb�n

_

m ¡kŸ{bTn�p Ÿt¢sb�Ÿ{l

„•lt| b]y/b]ikj/b�z{m(i•y©n	b�j/j)bLosc'm(w(b(«4t±i„{l}mxj)os¡HŸtb u9¢sbPitpkcf‘{l)bLztbPn�p Ÿt¢sb�Ÿ{l}y©„Jp y}y)os‘t¢sb�y‡b�y)j‡j)l

`

b�y‡w l}m(i{zau

m Ÿ{y}y/o�¢qb]y

_

osy)j/p w l}m(c'c�b�y©y)p ikj/rFos¢sy‡¯°mxosj,b]iQl)b�wkl/pkŸ{„{m(ikj¦¢sb�y#n	pkŸt¢sb�Ÿ{l}y‡b]iQ„{m ¡kŸ{b�j)y�«4¬Vb•n�mx¢vn�Ÿ{¢�ztb

¢F£

_

osy)j/p w l}m(c'c�b¦m(y}y/ptn	o�| b

`

m�Ÿ{itb‡ovc'mxw b�b]y/j"¯°m(n	os¢sb(uVc'mxovy1os¢±c

`

b]itb

`

m�Ÿ{itb©l)b�„{l{| b]y/b]i j}mxj)oqpkiPz{m i{y"Ÿ{itb

b]y)„•m(n	b4ztb+j)l

`

b�y¥w l}m(i•ztb±ztovc�b�i{y)osp i

T

„{m(l�b� Hb]c'„t¢qb uxy/oH¢F£ pkifztos•Hosy)b+n

_

m(¡HŸtb+n	pkc�„Jp y}m(ikj)b±ztb+¢vm7n�p Ÿt¢sb�Ÿ{l

b]i‹�‰#ovikj/b]l/•‚mx¢s¢sb�y�u¥n	b�¢smPc

`

b�itb

`

mPŸ{i b�y}„{m n	b©ztbTztovc�b]i{y)oqpki•“�M(Š ‰*U u¥n	b,¡kŸ{o4i4| b�n	b]y)y)osj/b¦¢F£ b]c�„{¢qp o4ztb

j)b�n

_

i{os¡HŸtb]y�za£ m „{„{m l/osb�c�b�ikj�ztbª¯Âpkl/j)bªn�p c'„t¢sb	 tosjt| b «

=ko±¢¤£ p i•pkl)z{p i{itb'¢sb�y1ovi{ztovn	b]yfztb©¢¤£

_

ovy/j)p(w l}m(c'c�b¦ztb‡c'm(ito

`

b]l/b¦lt| b�wkŸt¢qo

`

b]l/b uO¢vm#•‚mx¢sb�Ÿ{lfztb¦¢¤£

_

ovy/j)pxr

wkl)m c'c�b�ztb�¢¤£ osc'm(w(b[uf„Jp Ÿ{l±Ÿ{i¦„{m ¡kŸ{b�j$ZJu ¡HŸtb�¢F£ pki¦itp(j)b9v3w

L

u(b]y/j@y)ovc�„{¢qb]c�b]ikj@¢qb7itp c�‘{l/b�ztb7„to  tb�¢sy

z{b"¢¤£ ovc�m(w(bxu#¡HŸtoVpkikj7Ÿ{i#• b�n	j)b�Ÿ{l7ztb�n�p Ÿt¢sb�Ÿ•l)y2n�p c'„{l)osy7z{m(i•y2¢sb�„{m ¡kŸ{b�j4ZJ«sF7i#j/b�¢

_

osy)j/p w l}m(c'c�b

y{z�Q�y}|
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„Jb�Ÿ{j4® b�j)l)b+itp l}c'mx¢sosyt| b@b]i�ztos•Hosy}m(ikj�n

_

m(n�Ÿ{itb+ztb�y�•‚m(¢qb]Ÿ{l)y�„{l{| b]n>| b]ztb�ikj/b]y¨„{m l¥¢sb�itp c�‘{l)b±j)p(j)m(¢tztb�„to  tb�¢sy

z{b�¢F£ osc'mxw b�y�u{ztb1j/b�¢q¢sb"y)p l)j/bª¡kŸ{b1¢¤£ osikjt| b�wkl)m(¢qb�ztb1¢¤£

_

ovy/j)p(wkl)m c�c�bªy/p oqj,| b�w m(¢qb

`

mT‹(«

�

i'„Jb�Ÿtj@m(¢qpkl)y�z4| b�HJitovl�= =•¢F£

_

osy)j/p w l}m(c'c�b+n�Ÿ{cfŸ{¢sm(j/oq¯3? ?Jn�p c'c�b�Ÿ{itb2„{l)osc�osj/os•(b�ztb�¢F£

_

osy)j/p w l}m(c'c�b

„•lt| b]n>| b]ztb�ikj 8

�

w

L
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L
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w

J
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™�˜H·

µ

q

´so

™

�
	

pq°™

µ�´sr����

› ›.˜H™

l

¬¥b1„{l/b]c�oqb]l+j)l}m<•<m(oq¢ab�j2y)m i{y�ztpkŸtj/b1m(Ÿ•y)y)oa¢qb"„{¢sŸ{y�lt| b�¯]| b�l)b�i•n>| b

y}Ÿ{l�¢F£ osi{z{b	 {mxj)oqpki�Ÿtj/os¢qovy}m(ikj�¢vm‡n	pkŸt¢sb�Ÿ{l�b]y/j�¢sm‡c |b�j

_

ptztb�za£ ovikj/b]l)y)b�n�j/osp i#za£

_

osy)j/p w l}m(c'c�b�y2„•l/pk„•pkyt| b�b

„•m(l>=��+mxovifb�j :+m(¢q¢vm(l}z<; =5:�Š•‹%?F« F7i

_

ovy/j)p(w l}m(c'c�b+d ž b�y)j@n	pki{y)j)l}Ÿtoqj$„Jp Ÿ{l$n

_

m(¡HŸtb+osc'm(w(b�ztb+¢sm1‘•m(y)b

z¨£ ovc'mxw(b]y�«‚¬¥b�y$ovc'mxw b�y$ztb2n�b�j/j)b�‘{m y/b�y)b�cf‘{¢sm ‘t¢qb

`

mªŸ{i{b2osc'm(w(b�l/b]¡HŸ>® b�j)b�y/pki j�j}l/pkŸt•9| b�b]y¥b]i¦n�m(¢sn�Ÿt¢sm ikj

¢F£ osikj/b]l)y)b�n�j/osp iTztbª¢¤£

_

ovy/j)p(wkl)m c�c�b1ztb1n	b�j/j)b1osc'mxw b1m<•(b�n�n	b]ŸH T„•lt| b]y/b]ikj)y+z{m(i•y+¢sm'‘{m y/bV8
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b�y±•‚mx¢sb�Ÿ{l}y@ztb2¢vmª¯Âpki{n	j)oqpki¦za£ ovikj/b]l)y)b�n�j/osp i'„{l)pHn

_

b�y@ztb�‹�osi•ztos¡HŸtb]ikj±Ÿ{itb7‘•pki{itb�l)b�y}y/b]cf‘t¢vm(i•n	b(u

n�b�j)j/b�¯Âp i{n�j/osp iTn	pkc�„{j)m(ikj4¢qb1itpkcf‘{l)bªztb1„to  tb�¢sy�z{ŸTc�ptz

`

b�¢sbªm<§ m(ikj+Ÿ{iTn	p l}l)b�y}„•pki{z{m(ikj4ztosl)b�n�j4z•m(i{y

¢F£ osc'mxw b9l)b�¡HŸa® b�j/b(«�¬9£ osikj/b]l)y)b�n�j/osp i1ztb]y

_

ovy)j/p(wkl)m c'c�b]yVia£ b�y)jV„{m yVovik•‚m(l)osm i j)b@m(ŸH 1n

_

m itw(b]c�b]ikj)yVz¨£ os¢q¢vŸHr

c�ovi{mxj)oqpki 8•¢sb�y�ovc'mxw(b]y�ztp(os•(b]ikj2ztp i{n1m<• p(ovl‡| b�jt| bªj)l}mxosjt| b�b�y+m(Ÿ#„{lt| b�m(¢sm ‘t¢sb�„Jp Ÿ{l�n	p l}l)oqw b�l4¢qb]y�b<A>b�j}y�ztb

n�b�y�n

_

m itw(b]c�b�ikj)y�utm<•<m ikj4¢sb�Ÿ•l�Ÿtj/os¢qovy}mxj/osp i#n�p c'c�bªl)b�¡HŸa® b�j/b uHp ŸT¢qb]Ÿ{l+ovi j}l/ptz{Ÿ•n	j/osp iTz{m i{y�¢vm�‘•m(y)b(«

COŸ{ikj@b�j9m(¢¤« ; C C$Š

�
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• b�n�j/b�Ÿ•l)y1l)b�y)j/b]i j"n�p i{y)j)m ikj)y�«
ž

£ p

`

Ÿ•¢sb©itpkc = =+n	p ¢qpkŸ{l1m(itw ¢qb¦ovi{ztb� tositw ? ?NuVnx£ b�y)j

`

m�ztovl)b¦osi{z{b	 {mxj)oqpki

„•m(l+¢sb�y�m(i{w(¢sb�y�ztb1n	pkŸt¢sb�Ÿ{l�«

¬¥b9„{l)osi{n�os„•mx¢ m<•‚m i j}mxw b�z{b9n	b�j/j/b±c.| b�j

_

pHz{b9ztb�y¥m(itw ¢qb]y¨ztb9n�p Ÿt¢sb�Ÿ•lab�y)jV¡HŸtb9n�b�yVm itw(¢sb�yVn	p i•y/b]l/• b�ikj

¢vm'n	p‚•‚m(l)ovm(i{n�b�b�ikj}l/b1n�m i{m(Ÿt >utza£ Ÿ{itb"c'm ito

`

b�l)b�ovi •‚m l/ovm(ikj/bªm(Ÿt ,n

_

m(i{w(b�c�b]i j}y+za£ os¢s¢sŸ{c�ovi{mxj)oqpkia«

^

p ŸHr

j)b	¯Âp osy�uVz{m i{y1¢sb�Ÿ{l}y1b	 {„4| b�l)osc�b�ikj}mxj/osp i•y�ua¢sb�y"m Ÿtj/b]Ÿ{l}y1osikj}l/ptz{Ÿtovy)b�ikj"Ÿ{i•ztb�Ÿt Ho

`

b]c�b¦b]i{y)b�cf‘{¢qb‡ztb,n�m‚r

l}m(n�jt| b]l/ovy)j/ov¡kŸ{b�y4‘{m(yt| bªy)Ÿ{l+¢sb�y�m itw(¢sb�y�z{bªn�p Ÿt¢sb�Ÿ•l)y+b]i j}l/b1ztovy)j)l)os‘{Ÿ{j/osp i{y2z{b�y�n	pkikj/p Ÿ•l)y4b�i#n�p Ÿt¢sb�Ÿ{l�«

���� �*,9�
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�
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,

+b#&) f

�

79#&"$7�2

^

p Ÿtj)b�y�¢sb�y�j/b]n

_

itov¡kŸ{b�y�ztp ikj�oq¢�m |b�jt| b,¡HŸtb�y)j/osp i „{lt| b�n>| b�ztb]c�c�b]i j�n	p i•y/ovz

`

b]l/b]i jf¢¤£ osc'm(w(b©w ¢qpk‘{m‚r

¢sb�c�b]i j�«R=kb�Ÿ{¢syªj}l/p osyªm(l)j/ovn	¢sb�y�pki j�uH•/Ÿ{y}¡kŸ¨£

`

mT„{lt| b�y)b�ikj�u>j)b�ikjt| b]yªztb¦„{l/pk„•pky/b]l7z{b�y1c.| b�j

_

ptztb�yªŸtj)oq¢sovy)m i j

¢sptn�m(¢qb]c�b]ikj4¢sb�y+ovc'mxw b�y�„Jp Ÿ{l�Ÿ{i{b1osi{z{b	 {mxj)oqpki,‘{m yt| b�bªy)Ÿ{l+¢vm'n	pkŸt¢qb]Ÿ{l�«

¬¥bL„{l/b]c�oqb]l¦j)l}m<•‚mxos¢2ztb =��+mxoviYb�j :�mx¢s¢sm l)z osi•n	¢vŸ{mxosj©Ÿ{itbLc |b�j

_

ptztbLz{b�¢qptn�m(¢qovy}mxj/osp i za£ p ‘H•!b�j)y

z•m(i{y+¢sb�y+ovc'mxw(b]y�Ÿtj/os¢sosy}m(ikj2Ÿ{i#mx¢sw(pkl/osj

_

c�bªm(„•„•b�¢	| b

��� ����� ��	� � ��������0����1�2# ���	��� .4�� 
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u>z{m i{y+¢qb]¡HŸtb�¢
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¢sb�yfn	p Ÿ{¢qb]Ÿ{l)y1m y)y)ptn	o	| b�b]y

`

m#¢F£ p ‘H•!b�j"l/b]n

_

b�l}n

_

|b�y/pki j"l)b�it¯Âp l}n>| b�b�y�z{m(i{y"¢¤£ osc'm(w(b(u¥„{l/ptz{Ÿ{osy}m(ikj1Ÿ{i�b<A>b�j

y)ovc�os¢vmxovl/b

`

m,¢vmTlt| b]„•pki{y)bfza£ Ÿ{i HJ¢qj}l/b¦za£ m(„{„•m(l)oqb]c�b]ikj(; =5:�Š{‹%?N«>€Pmx¢

_

b]Ÿ{l/b]Ÿ{y)b�c�b�ikj�u>os¢$b�y)j1i±| b�n�b�y}y)m(osl)b

¡HŸtb¦¢F£ p ‘H•!b�j"l/b]n

_

b�l}n

_

|b�y/p oqj"n�p c'„t¢

`

b�j)b�c�b�ikj"yt| b�„{m lt| b�z{Ÿ ¯Âp i•z�y}Ÿ{l1¢sb�¡HŸtb�¢@os¢9m(„{„•m(l}m]® �sj�„Jp Ÿ•l"¡HŸtb¦¢sm

c |b�j

_

ptztb1ztb1lt| b�j}l/p(rN„•l/p(•!b�n	j)oqpki¦c'm(l}n

_

b(«

t4i{itb�y}y)b�l7b�jª€ |b]ztoqpkito*; t±€PŠ

�

?�pkikj�l)b�c'm(l}¡HŸ4| b�¡kŸ{b�¢vm,c |b�j

_

ptztb'ztb¦lt| b�j}l/p(rN„{l)px•!b]n	j)oqpkiTz{b�y

_

ovy!r

j)p(wkl)m c�c�b]yª¯Âp Ÿ{l}itovy)y}mxosj"ztb]yflt| b�y}Ÿt¢sj)mxj}y1j)l

`

b]y"‘{l}Ÿtoqjt| b�y�u¨b�jfp ikjfz{p i{n‡„•l/pk„•pkyt| b'¢F£ Ÿ{j/os¢qovy)m(j/osp i za£

_

ovy/j)pxr

wkl)m c'c�b]y+¢qptn�m(ŸH #„•pkŸ{l�¢sb�y2m c.| b�¢soqpkl/b]l�« ž b�y

_

ovy)j/p(wkl)m c'c�b]y+¢qptn�m(ŸH #y/pki j2n�p i{y)j)l}Ÿtosj)y�„{m l/j)p Ÿtj2z•m(i{y

¢F£ osc'mxw b1n	p i•y/ovz4| b]lt| b�b(uk„{Ÿtovy2y/pkikj4ovikj/b]l)y)b�n�jt| b]y4m<• b�n7¢¤£

_

ovy/j)p(wkl)m c�c�bªztb1¢F£ pk‘H•!b�j�l)b�n

_

b]l)n

_

|b(«

¬¥b'z{b�l}itoqb]lªztb�yªj}l)m<•‚m(Ÿt PŸtj/os¢qovy}m(ikjª¢smTn	pkŸt¢qb]Ÿ{lªztb¦c'm(ito

`

b�l)b�¢qptn�m(¢qb'y)b�j}l/pkŸt•(b'z{m(i•y ; ��7¬V=HŠ

�

?F«

G

_

m(¡HŸtb2ovc'mxw(b�b]y/j4y/b�w c�b�ikjt| b�b+b�i©itb�ŸH¯Vl{| b�w(osp i{y�itb�y�£ osikj)b�l}y/b]n	j)m ikj@„{m(y�u(b�j±ztb]y

_

ovy/j)p(wkl)m c�c�b]y$y/pki j

n�mx¢vn�Ÿt¢�| b]y2„•pkŸ{l�n

_

m(n�Ÿ{itbfztb'n	b]y�lt| b�w oqpki{y�«{¬Vb]y7lt| b�y}Ÿt¢sj)m(j)y2ztb�¢¤£ ovi{ztb	 {m(j/osp iLy)p ikj7m(¢qpkl)y�c�b�oq¢s¢sb�Ÿ{l}y7¡HŸtb

¢sp l}y+ztb1¢F£ Ÿtj)oq¢sovy)m(j/osp i#za£ Ÿ{i

_

osy)j/p w l}m(c'c�b�Ÿ•itos¡HŸtb «

����� �

23% +�%���79"

¬±£ ovi{ztb� tm(j/osp iLz{b�y7osc'mxw b�y7Ÿtj/os¢qovy}m(ikj2¢sb�y7osiH¯Âpkl)c'm(j/osp i{y7ztb�n�p Ÿt¢sb�Ÿ{l7m©„Jp Ÿ{l7¢sb�c�p c�b�ikj#| b�jt| bfztpxr

c�ovi4| b�bT„{m lf¢sb�y¦c |b�j

_

ptztb]y'n	p c'„{m l)m ikjf¢sb�y'„•pk„{Ÿt¢vmxj)oqpki{y'l/b]„{lt| b�y)b�ikj)m i jf¢qb]y¦ztosy)j)l)ov‘{Ÿtj/osp i•y�z{b#n�p ŸHr

¢sb�Ÿ•l)y�z{m i{yV¢sb�y�ovc'mxw b�y

T

ovi j)b�l}y/b]n	j)oqpkifza£

_

ovy/j)p(w l}m(c'c�b�y�u<c�b]y)Ÿ•l/b]y¥ztb�ztovy)j)m(i•n	b(u<j)b�y)j)y�za£

_

§t„Jp(j

_>`

b�y)b�yjU•«

¬±£ Ÿ{j/os¢qovy)m(j/osp i¦z{Ÿ©l/b�w l)p Ÿ{„Jb�c�b�ikj@ztb7n	p Ÿ{¢qb]Ÿ{l)y±„•b]l)c�b�j9Ÿ{itb�m<•<m i{n>| b�b(ux„•m(l@¢vm"lt| b�z•Ÿ{n	j)oqpki�¡HŸa£ b�¢s¢sb�pEAal)b

z{b1¢sm‡z{osc�b�i•y/osp i#ztb"¢F£ b�y}„{m(n�bªz{bfl/b]„{lt| b�y)b�ikj)m(j/osp i©b�j2„{m l�¢¤£ ovi j}l/ptz{Ÿ•n	j/osp i�z{b"c�b]y)Ÿ•l/b]y2ztb"ztovy/j}m(i{n�b�y

„{¢sŸ{y�lt| b�m(¢qovy/j)b�y7z{m(i{y�Ÿ{iLn�p ikj/b� tj/b�z{b�n�¢sm y)y)o�HOn�mxj)oqpkia«

A

Ÿ•m(ikj

`

m©b�¢s¢qb]y�uO¢qb]y7c |b�j

_

ptztb]y7‘•m(yt| b�b]y2y)Ÿ•l�¢sb�y

c�pkc�b]ikj)y�y)j)mxj)osy)j/ov¡HŸtb�y4¯Âpkikj2Ÿ{i#„{m(y�ztb"„{¢sŸ{y2b�i#y�£ m Aal}m(i{n

_

ovy}y)m i j4ztb1¢vm�z{osy}n�lt| b�j)osy}mxj)oqpki©ztb1¢F£ b�y}„{m(n�b

z{b�y�n	pkŸt¢sb�Ÿ{l}y�utb�j�b�iTitb"n�m l)m n	jt| b�l)osy}m(ikj9¡HŸtb1¢vm�¯Âp l}c�bªz{b�y2ztovy)j)l)os‘{Ÿ{j/osp i{y�n�p c'„{m(l{| b�b�y�«

:+osb�iT¡kŸ{b�¢F£ p iT„{Ÿtovy)y)bªj)l)p Ÿt• b�l4ztb�y�lt| b�y}Ÿt¢sj)m(j)y4b	 {„4| b]l/ovc�b�ikj)m ŸH ‡c�p ikj)l}m(ikj4¢qb]y�‘•pki{y�lt| b�y}Ÿt¢qj}mxj}y±ztb

n

_

m(n�Ÿ•itb�ztb�n�b�y±c.| b�j

_

pHz{b�y9„•m(l9l}m(„•„•pkl/j}y@m(ŸH ¦m(Ÿ{j)l)b�y�u n	b]y9ztos•(b]l)y)b�y@b	 {„4| b]l/ovc�b�ikj)m(j/osp i{y$itb�y/pkikj@„{m(y

j)p Ÿ<•!pkŸ{l}y�n	p

_

|b�l)b�ikj/b]y4b�ikj)l)bªb�¢s¢qb]y�u{b�j�p i#itb1j}l/pkŸt•(b1„{m y2ztb"lt| b�y}Ÿt¢sj)mxj}y+y/§tikj

_

|b�j/ov¡HŸtb�y+j)b�y)j)m i j�j)p Ÿtj)b�y

n�b�y+c.| b�j

_

ptztb�y4y}Ÿ{l+Ÿ{i"•!b]Ÿ©Ÿ{i{os¡HŸtb1ztbªztp i•i±| b�b]y�«*t±i,z4| b]„toqj+ztbªn	b�¢sm•ukpki©„Jb�Ÿtj�u

`

m�„•m(l)j/ovl4z{b�n�b�y4j/b]y/j}y�u

n�¢sm y)y)b�l"w l)p y}y/o

`

b�l)b�c�b]i j�¢sb�y�c.| b�j

_

pHz{b�yf„•m(l"pkl)z•l/b‡za£ Ÿtj)oq¢soqjt| b,z4| b�n�l/p osy}y)m ikj/b�8�c�p c�b]i j}yfy)j)m(j/ovy/j)os¡HŸtb]y�u

l)b�wkl/pkŸ{„Jb�c�b�ikj�uHj)b�y)j)y2za£

_

§t„•p j

_a`

b]y/b]y�utc�b�y}Ÿ{l)b�y�ztb1ztovy)j)m(i•n	b(u•osikj/b]l)y)b�n�j/osp iTza£

_

osy)j/p w l}m(c'c�b�y�«

=kb]Ÿt¢sb�c�b�ikj+ztb�ŸH ‡ztb]y±c |b�j

_

ptztb]y±„•lt| b]y/b]ikjt| b�b�y�ux¡kŸ{o>y)p ikj@j)p Ÿtj)b�y+ztb]ŸH ¦osy}y)Ÿ{b�y4ztb�¢vmfcT® b]c�b#| b�¡HŸtov„•b

z{b2l/b]n

_

b�l}n

_

b(u‚ovi{n�¢sŸtb]ikj@¢sm1i{p(j/osp i¦z¨£ ovik•<m l/ovm(i•n	b�m(ŸH 'n

_

m(i{w(b�c�b]i j}y$za£ oq¢s¢sŸ•c�ovi{m(j/osp ia«
ž

m i{y9n�b�y@ztb]ŸH 

c |b�j

_

ptztb]y�u>Ÿ{itb'y)p l)j/b�z{b'n�p ikj/pkŸ{l}y2b�i n	pkŸt¢qb]Ÿ{l}y�b]y/j1n�m(¢sn�Ÿt¢	| b�b"b�j�y)b�l)jªztb�‘•m(y)b�ztb�¢F£ m „{„{m(l)osb�c�b�ikj�«

^

p Ÿ{j/b�yª¢sb�y1c |b�j

_

ptztb]y1„{l)pHn�¢sm c�b�ikj1Ÿ{itb¦ovi •‚m l/ovm(i{n�b�m ŸH  n

_

m itw(b]c�b�ikj)y1za£/| b]n

_

b�¢s¢qb uam(ŸH  l)p(j}mxj)oqpki{y�u

b�jTm ŸH [j)l}m(i•y/¢vmxj)oqpki{y�u�c'mxovy#m(Ÿ{n�Ÿ{itb]yTz{p i{i4| b�b�y,b	 {„4| b�l)osc�b�ikj}mx¢sb�y©i{b�„Jb�l}c�b�j/j)b�ikj�ztb••9| b�l)o�HJb�l©n�b�y

m y)y)b�l)j/osp i•y4„Jp Ÿ•l�ztb�y�n�mxj)m(¢qp w Ÿtb]y+za£ ovc'mxw b�y�lt| b�m(¢qovy/j)b�y�«

^

p Ÿtj)b�y�n	b]y7c |b�j

_

ptztb]y�l)b�„Jp y)b�ikj�y}Ÿ{l2¢vm©n�p c'„{m(l}mxovy)p i#ztb�z{osy)j)l)os‘•Ÿtj/osp i{y�ztb�n	p Ÿ{¢qb]Ÿ{l)y�b�ikj)l)b"¢sb�y

z{b�ŸH Lovc'mxw(b]y

`

m,n�p c'„{m(l)b�l�«

G

b�¢vm©b]i j}l)m<® �vitb�ztb]ŸH  „{l)p ‘{¢

`

b]c�b�y7osc'„Jp l)j)m(ikjª„•pkŸ{l�¢qb]Ÿ{lªm(„{„{¢qovn�m(j/osp i

`

m

Ÿ•itb1osi•ztb	 {mxj)oqpki©¢sptn�m(¢qb «

‹��'¬Vpkl)y}¡HŸtb±n�mx¢vn�Ÿt¢	| b�b]y¨¢sptn�mx¢sb�c�b]i j�u<¢qb]y�z{osy)j)l)os‘•Ÿtj/osp i{y$z{b4n�p Ÿt¢sb�Ÿ{l�itb+n	pkikj/osb�i{itb]ikj�¡HŸa£ Ÿ{if¯°mxov‘t¢qb

itp c�‘{l)b�ztb¦„toq tb�¢vy�«a€.® b�c�b'ztb�y1lt| b�w oqpki{y�z¨£ ovikjt| b]l�® b�j7l)b�¢vmxj)oq• b�c�b�ikj�w l}m(i{ztb]yª„{l/ptz{Ÿ{osy)b�ikjªztb�y

ztovy/j}l/ov‘{Ÿtj)oqpki{y2y}Ÿ{l2Ÿ{i�itpkcf‘{l)b"ztb"„toq tb�¢vy�ztb1¢F£ p l}z{l/b1ztb©‹ M

/

uJmx¢sp l}y�¡HŸtb1j/pkŸtj/b]y2¢sb�y�b� {„±| b�l)oqr

c�b�itj}mxj/osp i•yf¯°m(oqj)b�y¦„Jp l)j/b]i j'y}Ÿ{l'ztb�y'„Jp „{Ÿt¢vmxj)oqpki{y'ztbT¢¤£ p l}z{l)bTztb�‹ M��T„{o  tb�¢vy�p ŸY„t¢sŸ•y�«$g ¢

y{z�Q�y}|
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ia£ b�y)j7„{m y�m(y}y}Ÿ{lt| bª¡HŸtbf¢qb]y7c |b�j

_

ptztb]y2„{Ÿtovy)y)b�ikj�c�m l)n

_

b�l2n�p l}l/b]n	j/b]c�b�ikj2m<•(b]n1ztb�y)o¥„Jb�j)oqj)b�y

„•pk„{Ÿt¢vmxj)oqpki{y�«

ˆ ��=ko>¢sm�j/b]n

_

itov¡HŸtb�z¨£ m „{„{m(l)osb�c�b�ikj9b]y/j�‘{m yt| b�b�y}Ÿ{l±¢¤£ Ÿtj/os¢sosy}mxj)oqpki,ztb�¢vmfztovy/j}l/ov‘{Ÿtj)oqpki©¢sptn�m(¢qb�ztb�y

n	pkŸt¢qb]Ÿ{l}y�uHb�¢s¢sb"l/ovy)¡HŸtb1ztb1ia£s® b�j)l)b�¡HŸtb"„Jb�Ÿ#l)p ‘{Ÿ{y)j/bªm(Ÿt ©ptn�n�Ÿ{¢qj}mxj/osp i•y�u{„{Ÿ{osy}¡HŸtbª¢qbª¯Âpki{z,y}Ÿ{l

¢qb]¡HŸtb�¢�m(„{„{m l)m<® �sj±¢sb�y�p ‘H•!b�j)y2„Jb�Ÿtj�n	pkc�„{j/b�l�„•pkŸ{l�Ÿ{i{bf„{m(l)j�ovc�„Jp l)j)m ikj/b"z{m i{y2¢vm¦ztovy/j}l/ov‘{ŸHr

j/osp ia«

¬¥b�y"ztb]ŸH �c |b�j

_

ptztb]y1¡HŸto$b�y}y)m(oqb]ikjªz{b¦j)l}m<•<m(oq¢s¢sb�l

`

m�Ÿ{i•itos•(b�m Ÿ „{¢sŸ{y"¢qptn�m(¢@y/pkikj1osikjt| b�l)b�y}y)m i j)b�y�u

c'm(osy�b�¢q¢sb�y$itb2„Jb�l}c�b�j)j/b�ikj@„{m y�•tl)m(osc�b�ikj$ztb�j}l)m<•‚mxos¢s¢qb]l�z•m(i{y$Ÿ{i'n�m(z{l)b4y)ovc�os¢vmxovl/b

`

mªn	b�¢sŸtoJztb =Hn

_

c�ovz

b�j�€Lp

_

l(; =k€ Šk’ ?

T
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’t« M ‰ D{‹ D ‹�“•« “�M�M(Š ˆ(ˆ{« ‰iDk’xˆ d d{«s‹�Š(d Š “ ‰{« ‰x“HˆxŠ

dH’H« ˆxŠ ˆ(‰

�

’H« d{‹]dk’ D(d•« M

�

‰(Š ‹@Mk’H« ˆ

���

‹�“

�

«

�

ˆxŠ

d ’t« dH’H‹]ˆk’ ‹�d{« D(d

�

Š ˆ�M•« D

� �

‰ ˆ(Š{«

�

D D(“ “�M{« Šx“ “ Š

‰•« D�Mk’H‹ ‹]ˆt« d(d�M(‰ ‹�D•« d•‹]ˆ‚“ ˆ

�

« Šx“ d(‰{«s‹�ŠiD(‰

dH’H« d D(d ‰

�

‰{« D(d�M(Š D{‹ « DkˆxŠ ‹@Mx“•« D(‰(“ ‹�“�M•«

���

“ ‰•« ˆ ˆxd ˆ ‰{« Š D(Š�M(Š ’H« “(“ “kˆxd ’t« ˆ(Š&M{‹]‰ ‰{« D(‰ D�M(Š

�

« ’(ˆt‹�dH’ ‰{«

�

’ DiD(Š ’H« M ˆ D ‰•« ’xŠ ˆt‹ ‹ ‰{«s‹ M

���

d

d d{« d{‹�Š

�

d

�

« d{‹

�

’ dx“J«

�

M D(Š d

�

« d(‰

�

‰ d(Š{« ’‚d•‹

�

�

‰•«q‹‚’H‹�DiD ‰{« ‰{‹]ˆ ˆ(ˆ ’H« M&MiD(Š ˆ ’t«q‹‚’ D&MH’ ‰{«

�

‹�“Hˆ

�

« ‰ ‰x“ Š d ‰{«s‹

�

“kd ˆ ‰{«

�

‰

�

’H‹ ‰•« ‰ ‰ ˆED

� �

« D(Š

�

‹�D

d d{« “H’(’xd d

�

« “•‹ ‹

�

d

�

«q‹]d D(Š d

�

« “ Š DiD d

�

«s‹

�

d(‰

‰ ‰•«q‹@M(Š&M ‰ ‰{« ˆx‰ DiD

�

‰{«

�

d dx“kˆ ‰•« ’EDk’<“ ‰{« d

�

‹�“ d

�

«

�

Šx“ diD

�

« ’ D&M•‹�‰ ‰{« M

�

‰k’xˆ ‰•« ˆ D ˆ

�

« ’‚‰ D Šk’

d d{« ‰ D(dkˆ dx“•« Š(d d ˆ d(d•« M�M{‹]ˆ d d{« ’xˆt‹ D d(d{« ’�Mkˆ‚“

’ ‰•« MiD ˆxdkˆ ‰{«s‹�“(“t’(’ ‰{« ˆ ’t‹�d ˆ ‰•« d Šk’‚Š ‰ ‰{« D{‹�‰kˆ ’

�

«

�

‰ D

�

« ‰k’H‹�“H’

�

« D&M

�

D D

�

« DiD

�

‰

�

‰{« Mx“H’

�

D

d d{« ‰x“ d dx“•« D(‰ d{‹ d{‹ «

�

‰ D ˆ d d{«s‹�D&Mkˆ d(Š{« ’‚Š•‹�D

y{z�Q�y}|
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ˆ{‹

€Lptz

`

b�¢qb €Lp‚§(b]i{itb uHc |b]ztovm(i,b�j2c'm‚ tovcfŸ{c z{b�y�b]l)l)b�Ÿ{l}y4b�ikj)l)b1ztb�Ÿt ©osc'm(w(b�y

g!c'mxw b�yª‹ªb�j�ˆ g!c�m(w(b]y7‹ªb�j2d g!c'mxw(b]yª‹ªb�j�“ g!c'mxw b�yª‹ªb�j

�

g!c�m(w(b'‹ªb�j2‰

D ‰•« MH’(’xˆk’ ‰{« Mk’xˆ(‰(d ‰{« ˆ�Mkˆ‚“•‹ ‰•« d Š D{‹]‰ ‰{«s‹�Š(d(“ ‰

�

«

�

‰ ˆ

�

Š

�

«

�

D

���

‰

�

« ’xˆ(d D

� �

« D Š(‰k’

� �

« ‰ ˆxd•‹(‹

d d{« ‰k’(’ dx“•«s‹�‰

�

“ d ˆ{«q‹]dk’ D d d{« M ˆ‚“*D d(d{«

� �

M D

Š ‰•« MH’<“ ‰ ‰ ‰{« Mx“iD d ‰{«s‹�d ‰(‰{‹ ‰•« ˆ

�

’xˆ ‰{« M(Š ˆ D(Š

�

«

�

‰{‹<’

� �

«

�

‰ ˆ(‰(Š

�

« ‰

�

Šk’‚‰

�

« ’xd

�

ˆ D

�

«

�

‹]ˆ(‰(‰

d d{« ‰x“iD ‰ d(d{« Š(d

�

D d ˆ{«q‹‚’(’‚‰ d d{« ˆ(ˆxd d(d{« d(‰•‹]ˆ

‹ M ‰•« MH’H‹ M(“ ‰{« M(Šk’(ˆ‚“ ‰{« ˆ�M Š ˆ ’ ‰•« ˆ(Š D(Š(“ ‰{« ‰(d D

�

Š

�

«

��� �

M d

�

« ‰ ˆ

�

‹]ˆ

�

« ’<“J‹ M

� �

« ’ED&M DH’

�

« D ˆxŠ

�

’

d d{«

�

d ˆ(‰ dx“•«

�

M ‰x“ d{‹ « ‰ Š D ˆ d(“•«s‹�‰(‰H’ d(Š{« ’

�

D ˆ

‹(‹ ‰•« M ‰{‹

�

d ‰{« M(d D

�

’ ‰{«s‹

�

‰(d(‰ ‰•« ˆ(Š Dx“t’ ‰{« Mk’ DH’

�

«

�

“

� � �

«

� �

d

�

« ‰k’ ’ D D

�

« ’xŠk’‚ŠH’

�

«

�

‹�D�M

�

d d{«

�

‰&M d d(d{« ’�M d(d d ˆ{« “J‹

�

D d d{« Š(‰x“ d(d{« M(Š

�

‹

‹]ˆ ‰•« M

�

Dk’‚“ ‰{« M ˆt‹‚’

�

‰{«s‹ MH’xˆED ‰•« ˆ&M{‹�D d ‰{« M{‹�‰(“•‹

�

«

�

“•‹�“kd

�

«

�

d D•‹�D

�

« ‰ ˆk’‚Š(d

�

« ‰iDk’H‹<ˆ

�

« “

�

MiD(‰

d d{«

� �

‰ d d(d{«

�

’(ˆ(ˆ d ˆ{«q‹ D(Š

�

d d{« D(d{‹

�

d ˆt« Š(Š Šk’

¬±£ m<•‚m(ikj}mxw(bLz{b n	b�j/j)b ztb]ŸH to

`

b]c�bPyt| b�l)oqbPz{b ztpki{i4| b�b�y¦b]y/jT¡kŸ¨£ b�¢q¢sb n�p c'„•pkl/j)bPztb]y©ovc'mxw(b]y©„t¢vŸ{y

n�p ikj)l}m(y)jt| b�b�y 8]¢qb]y¨ovc'mxw(b]y¨¢sb�y¥c�p osi•yV¢vŸ{c�osi{b�Ÿ{y)b�y¥p ikjVztb]yV„toq tb�¢vy

`

m2•<m(¢qb]Ÿ{lV„{¢sŸ{y�l}m(„{„{l)ptn

_

|b�b�y�«
ž

£ m(Ÿtj}l/b

„•m(l)j�utp iT„Jb�Ÿtj2j)b�y)j/b]l+¢sm'z4| b�w l}m(z{m(j/osp i‡z{b�y2lt| b�y}Ÿt¢sj)m(j)y4¡kŸ•m(i{zT¢vm�z{oCA�| b�l)b�i•n	b1za£ oq¢s¢sŸ•c�ovi{m(j/osp i#n�l)p<® �sj�«

~

l/b]c�o

`

b]l/bTn	p i•y/j}mxj)m(j/osp iau�¢sb�y¦c.| b�j

_

ptztb�y'ia£ m<§ m ikj�¡HŸa£ Ÿ{itb#j)l}m(i{y)¢vmxj/osp iYitbT¯Âp Ÿ{l}itovy)y)b�ikj'„{m(y'ztb

‘Jp i•y"lt| b�y}Ÿt¢qj}mxj}y�u>b�j"n�b�y"l{| b]y)Ÿt¢sj)m(j)yªy)b‡z±| b�wkl)m ztb�ikj�itb�j)j/b�c�b]i j�m<•(b�n'ztb]y1ovc�m(w(b]y7j}l

`

b�y1zto A�| b�l)b�ikj/b]y�«ag ¢

i¨£ b]i.b�y)j'„{m(y�ztb#c,® b�c�b,m<• b�n¦¢sb�y'm(Ÿ{j)l)b�y�u�cT® b]c�bTm<•(b]n¦¢sm y/ovc'„t¢sbTc |b�j

_

ptztb,“

T

y)n�mx¢vmxovl/b Uª¡HŸto�ia£ m

¡HŸa£ Ÿ{i#n	pHbBG¦n�oqb]ikj�«�O�pkŸ{y,| b�¢qovc�ositpki{y�n	b]y�c�pHz

`

b�¢sb�y

T

‹(u•ˆ�b�j2dHU4„•pkŸ{l+¢sm'y}Ÿtosj/b"ztb1¢F£ m i{mx¢s§ty/b «

ž
b�ŸH to

`

b�c�b©„Jp(ovikj�u�z{m(i•y�n

_

m n�Ÿ{i z{b�y"wkl/pkŸ{„Jb�yfz{b,c�ptz

`

b�¢sb�yfy)n�mx¢vmxovl/b]y

T

“Ju

�

b�j�‰HU•u�ztosm(w(pki{m(ŸH 

T

’Hu�DTb�j1Š*U2p Ÿ ¢sosi4| b�mxovl)b�y

T

‹ M•u�‹(‹�b�j'‹]ˆ*U•u>¢¤£ ovc�„Jp l)j)m i{n	b'ztb]yªj/b�l}c�b�yªztb'j)l}m(i•y/¢vmxj)oqpkiPn�l)p‚® �qj�m<•(b�nf¢sm

z{oCA�| b�l)b�i•n	b�b]ikj)l)b7ovc'mxw(b]y�«

~

p Ÿ•l@¢sb�y4osc'm(w(b�y�‹7b�j2ˆtuH¢vmf„{lt| b�y)b�i•n	b7z{b�n�pkbBG‡n	osb�ikj)y+ztb�j)l}m(i{y)¢vmxj/osp i©ia£ m

wkŸ

`

b]l/b�za£ oviH;JŸ{b�i{n�bfy)Ÿ•l+¢qb]y+b�l}l/b]Ÿ{l)y�utmx¢sp l}y+¡kŸ{bªn�b�j)j/b1oviH;JŸtb]i{n	b1b]y/j2itb�j/j)b1b�ikj)l)bª¢qb]y�osc'm(w(b�y�‹ªb�j2‰•«

=kok¢F£ pki"n	pki{y/ovz

`

b]l/b@c'm(osikj/b]i{m(ikj¨¢sb�y¥w l)p Ÿ•„•b]y¨ztb±c�ptz

`

b�¢qb]yVm<§km(ikja¢qb]yVcT® b]c�b]yV„{m l)m c

`

b�j}l/b]yaztb9j}l)m i{y!r

¢vmxj)oqpkiauxnx£ b�y)j

`

m1ztovl/b+¢sb�y�w l)p Ÿ•„•b]y��]“ � ’ ��‹@M��ku��

�

�(D ��‹ ‹��9b�j��]‰"�}Š"��‹]ˆ��ku�pki�„Jb�Ÿ{j�| b�j}Ÿ{ztosb�l�¢F£ oviH;JŸtb]i{n	b2z•Ÿ

i{p cf‘•l/b+ztb�„{m(l}m(c

`

b�j)l)b�y¥z{m(i{y�¢vm�„{m(l)j/osb+¢qovi4| b]mxovl/b «

G

pkc�c�b�„{lt| b�n>| b�z{b�c'c�b�ikj�u]n	b�j)j/b�oviH;JŸtb]i{n	b�ztb�•Hoqb]i j

„{¢sŸ{y1i{b�j/j)b‡m<•(b]n�ztb]yªosc'm(w(b�yª„t¢vŸ{y1zto A�| b�l)b�ikj/b]y�«>¬¥b�y1c�ptz

`

b�¢sb�y

`

m#Ÿ{i•y)b�Ÿt¢@„{m l)m c

`

b�j}l/b]y�n	pki{i{m(osy}y/b]ikj

Ÿ•itb�z4| b�wkl)m z{mxj)oqpki,ztb'„Jb�l/¯Âp l}c�m i{n	b]y�uJb�j�¢qb]Ÿ{l�ztoCA7| b]l/b]i{n	b�m<•(b�n"¢qb]y7m Ÿtj)l)b�y�c�pHz

`

b�¢sb�y7n�l)p<® �sj�¡HŸ{m(i•z�¢sm

z{oCA�| b�l)b�i•n	b�b�ikj)l)bª¢qb]y�osc'm(w(b�y+n�l/p‚® �qj�«

~

m l¥n�p ikj)l)b(u<y�£ os¢t§"m7‘tosb�i�Ÿ{itb+zto A�| b�l)b�i{n�b±b]i j}l/b4c�pHz

`

b�¢sb�y�ztovmxw p i{m ŸH �b�j$c�ptz

`

b�¢sb�y¥¢qovi4| b]mxovl/b]y�u<n	b�j/j/b

z{oCA�| b�l)b�i•n	b"b]y/j�¯°mxov‘t¢qb

T

„{¢sŸ{y�¯°mxov‘t¢sb�„•m(l2b� tb�c'„t¢sb�¡HŸtb�n�b�¢s¢qb�b	 tovy/j}m(ikj2b]i j}l/b�c�pHz

`

b�¢sb�y7ztosm(w(pki{m(ŸH #b�j

c�ptz

`

b�¢qb]y+y)n�mx¢vmxovl/b]y�U ukb�j2l/b]y/j)b1n	p i•y/j}m(ikj/b1¡HŸtb�¢s¢sbª¡HŸtb"y)p(osj+¢sm'zto A�| b�l)b�i{n�bªb�ikj)l)bªosc'mxw b(«

ž
b�l}ito

`

b�l)b9yt| b�l)oqb±ztb4n�p c'„{m l)m(osy)p iau�•<m Ÿtj!rNos¢Hc�osb�ŸH fm<• p(ovl¨ztb]y¥„{m l)m c

`

b�j}l/b]y¨ztb4j)l}m(i{y)¢sm(j/osp iªb�j�c�p(ovi{y

z{b"„{m(l}m(c

`

b�j)l)b�y4z{m(i{y+¢vm'„{m(l)j/osb1¢sosi4| b�mxovl)b(uHp Ÿ,¢¤£ ovi • b�l}y/b B7¬¥b"c�pHz

`

b�¢sb1Š

T

ztovmxw(pki{mx¢am<• b�n�j)l}m(i{y)¢vmxj/osp isU

z{p i{itb�ztb•c�b�oq¢s¢sb�Ÿ{l}y,l{| b]y)Ÿt¢sj)m(j)y,¡kŸ{bP¢sb�c�ptz

`

b�¢qb.‹@M

T

¢qovi4| b]mxovl/b U•u±y}m(Ÿt¯�„•pkŸ{l,¢qb]y©ovc'mxw(bY‹Pb�j#ˆ{«±g ¢

z{p i{itb�ztb]y$lt| b�y}Ÿt¢qj}mxj}y1| b]¡HŸtoq•‚m(¢qb]i j}y$m(Ÿ�c�pHz

`

b�¢sb7‹ ‹

T

¢sosi4| b�mxovl)b±m<•(b]n9j}l)m i{y)¢sm(j/osp i�y/ovc'„t¢qb U•uxm<• b�n4Ÿ{i�¢	| b�w(b]l
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m<•‚m i j}mxw b�m(Ÿ‡c�ptz

`

b�¢qb�Šf„Jp Ÿ{l4¢sb�y4„{mxovl)b�y4za£ ovc'mxw b�y±¢qb]y4„{¢sŸ{y+zto A�| b�l)b�ikj/b]y�« ¬9£ m<•‚m(ikj)m(w(b�z{Ÿ,c�pHz

`

b�¢sbf‹<ˆ

T

¢qovi4| b]mxovl/b1m<• b�n7j)l}m(i{y)¢sm(j/osp i U±b]y/j2„Jb�Ÿ�y}Ÿ{l}„{l)b�i{m i j)b(u{c'mxovy2itb"n�p i{n�b�l}itb"¡HŸtb1¢vm¦ztb�ŸH to

`

b�c�b1z4| b]n	ovc'mx¢sb

z{b�y+b�l}l)b�Ÿ{l}y�«

t4i,n�p i{n�¢sŸ{y)osp iau{itpkŸ{y�„Jp Ÿt• p i{y�l)b�j)b�itovl�¡HŸtbª¢qb1c�ptz

`

b�¢sb1Š

T

ztovmxw p i{m(¢>m<• b�n7j)l}m(i{y)¢vmxj/osp isU$¯ÂpkŸ{l}itoqj

Ÿ•i�b	 {n	b�¢q¢sb�ikj�l)m(j/osp‡¡kŸ•mx¢soqjt| b��¦n�p c'„t¢sb	 tosjt| b «{g ¢V¯°m Ÿtjªm‚•!p Ÿ{j/b�l�‰©„{m l)m c

`

b�j)l)b�y�y}Ÿ{„{„{¢	| b]c�b�ikj)m(osl)b�y�u•ztpki j

n�b�l)j)m(osi{y7itb'y/pki j7„{m(y�y/osw i{o�HJn�mxj)o ¯°y�y)Ÿ•l7ztb�„•b�j/osj/b]y7ovc'mxw b�y�uJ„Jp Ÿ{l7p ‘tj)b�itovl�ztb�c�b�oq¢s¢qb]Ÿ{l}y7lt| b�y}Ÿt¢sj)m(j)y�«

�

i�„Jb�Ÿtjfz{p i{n'l)b�j/b]itovl1n	b¦c�pHz

`

b�¢sb¦ŠTn�p c'c�b |b�j}mx¢sp iauab�jªn(£ b]y/j1¢vŸto9z{p ikj1itp Ÿ{y1i{p Ÿ{y"y)b�l)•Hosl)p i•y7m Ÿ

„•m(l}mxw l}m(„

_

b

�

«

~

m l7l}m(„{„Jp l)j

`

m,n	b�jL| b�j)m(¢qpkiauJ¢sb'c�ptz

`

b�¢sb�„{lt| b�n�p itovyt| b"„{m(l C�osi{¢sm<§ty)p iLm „{„{m(l}m<® �qj�‘Jp i¨uOj}m(ikjª¡kŸ{b�¢sb�y

ovc'mxw b�y+itb"y)p ikj�„{m(y+j}l/pk„,zto A�| b�l)b�ikj/b]y�«

�C—

˜

r7—

˜

o�—

˜

�

˜H™]·(˜

o

·(˜

�

˜k™¦›

´ �

�˜H¸¤˜k™

l

¬�m¦ztb�l}ito

`

b�l)b�y{| b]l/osb�z¨£ b� t„4| b�l)oqb]i{n	b]y+lt| b]mx¢sosy{| b�b7c�b�j�b]i[| b�•Hosz{b�i{n�b

¢vmªz4| b�w$| b]i±| b�l)b�y}n	b]i{n	b±ztb�y@c�ptz

`

b�¢qb]y�«�O7p Ÿ{y9m<•(p i•y�i{p(jt| b(uxz{m i{y�¢qb]y@„{l)b�c�o

`

b�l)b�y�b	 {„4| b�l)oqb]i{n	b]y�u‚¡HŸtb�j/pkŸ{y$¢sb�y

„•m(l}m(c

`

b�j}l/b]y@b]y/j)osc |b]y±„Jp Ÿ{l4j)p Ÿ{y+¢sb�y+c�ptz

`

b�¢sb�y4y)p ikj4y)osw ito�HJn�m(j/oq¯°y

`

m�n�m(Ÿ{y)b�z{b�¢vm�w l}m(i{ztb�¡HŸ{m(ikj/osjt| b�ztb

z{p i{i4| b�b�y�y}Ÿ{l�¢sb�y}¡kŸ{b�¢vy�oq¢vy@y)p ikj�b�y)j/ovc.| b�y�«

A

Ÿtb�y/b�„{m y)y)b	rNj!rNoq¢{¡HŸ{m i{z�¢qb2itpkcf‘{l)b�ztb2ztpki{i4| b�b�y�ztovc�oviHŸtb)B

ž
m(i{y�n�b�j)j/b�b	 {„4| b]l/osb�i{n�b(uHitp Ÿ•y4m<• p i{y4n	pki{y)osz4| b�lt| b�¢qb]y+ztb�ŸH ,osc'mxw b�y±b	 tj)l�® b]c�b]y±z{b�¢vm�yt| b]¡HŸtb�i{n�b7ztb

¢vm HJw Ÿ{l)bL‹©b�j�itpkŸ{y�m<•(p i•y"b	 tj}l)m(oqjfz{bTn�b�y�ztb�ŸH  ovc'mxw(b]yfztb]y�y)p Ÿ•y!rNosc'm(w(b�yfztb,j}mxos¢q¢sb,n�l/p osy}y}m(ikj/b «

~

pkŸ{l4n

_

m(¡HŸtbª„{mxovl)b�ztbªy)p Ÿ{y/rFovc'mxw b�y�ukitpkŸ{y+m<•(pki{y9b]y/j)osc |b�¢sbªc�ptz

`

b�¢qb�‹]ˆ�„{m(l4¢vm�c |b�j

_

ptztb�€

G

€

0

=

~

=Ou{„{Ÿ{osy2i{p Ÿ{y�m<• p i{y4j/b]y/jt| bª¢sm'y)oqwkito�HJn�m(j/osp iTztb�y�„{m l)m c

`

b�j}l/b]y9b]y/j)osc |b]y�«

ž
m(i{y�¢sb4j)m(‘{¢qb]m(Ÿ�y)Ÿtos•‚m(ikj�u‚itpkŸ{y�osi•ztos¡HŸtpki{y�ux„•pkŸ{l�n

_

m(¡HŸtb±j)mxos¢s¢qb�ztb�y)p Ÿ{y/rFovc'mxw b(u�¢sb�y$„•m(l}m(c

`

b�j}l/b]y

¡HŸto¨y)p ikj�y)oqwkito�HOn�mxj)o ¯°y

T

=�U±b�j2n	b�Ÿt ,¡HŸtoVitb1¢sb1y/pki j�„{m y

T

O U•«

^

m(oq¢s¢qb
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ˆ(d

ž m(i{y�n�b�y�lt| b�y}Ÿt¢sj)m(j)y�u os¢¨itb�¯°m(Ÿtj2„•m(y+i4| b�w(¢soqw b�l±¢qb�¯°mxosj�¡HŸtb1itp Ÿ{y+ia£ m<•(pki{y4j)l}m<•‚mxos¢q¢	| b�¡HŸa£ m<•(b]n7ztb]ŸH 

ovc'mxw b�y9„•m(l)j/ovn�Ÿt¢so

`

b�l)b�y 8 ¢vmfn�p c'„Jp y)oqj)oqpki¦ztb7n�b�y±osc'mxw b�y�u(b]i‡„{m(l)j/ovn�Ÿ{¢qosb�l9¢sm"„•lt| b]y/b]i{n	b2„•lt| b]„•pki{z4| b]l)m ikj/b

z¨£ Ÿ{i{b"ztb�y+j}l/p osy�n�p Ÿt¢sb�Ÿ{l}y�„Jb�Ÿtj�b� t„{¢qov¡HŸtb�l+¢vm¦ztovy)y)§tc.| b�j)l)osb7pk‘{y/b]l/•±| b�b�b]i j}l/bª¢sb�y�„{m l)m c

`

b�j}l/b]y±l)b�¢vmxj)o ¯°y

m ŸH ,ztos•(b]l)y+n�m(i{m ŸH a«

¬¥bflt| b�y}Ÿt¢qj}mxj�¡HŸto¥m „{„{m l)m<® �qj4¢sbf„t¢vŸ{y�n�¢sm(osl)b�c�b�ikj�b]y/j�¡HŸtbf¢qb]y2„{m(l}m(c

`

b�j)l)b�y+ztovmxw p i{m ŸH ©b�j7n	b�Ÿt #ztb

j}l)m i{y)¢sm(j/osp i©y)p ikj+‘tosb�iT„t¢sŸ•y2y/osw i{o�HJn�mxj)o ¯°y+¡HŸtbª¢qb]y�„{m(l}m(c

`

b�j)l)b�y±itp iTztovmxw(pki{m(Ÿt >«H¬¥b�n�mx¢vn�Ÿt¢ab� tm n	j+b�j

„Jb�l)j/ovitb]i j�za£ Ÿ{iPc�ptz

`

b�¢qb"¢sovi±| b�m(osl)bfia£ b�y)j7z{p i{n�„•pky)y)os‘{¢qb�¡kŸ{bf¢sp l}y)¡HŸtb"¢F£ p iLztovy}„•pky/b�ztb�j}l

`

b�y�wkl)m i{ztb�y

ovc'mxw b�y�« ž m(i•y7¢sb¦n�m y7p

`

ŸL¢F£ pki n�mx¢vn�Ÿt¢sb'ztb�yªovik•<m l/ovm(ikj}y�uOb�jªp

`

ŸP¢¤£ p i�itb¦y�£ ovikjt| b]l/b]y)y)bf¡HŸa£

`

m,ztb¦„Jb�j)oqj)b�y

l{| b�w(osp i{y"z{b©¢F£ ovc'mxw(b

T

n	¯!«$¢qbT„{m(l}mxwkl)m „

_

b

�

U u�oq¢+ia£ b�y)j�ztpki{n©„•m(y�i±| b�n�b�y}y)m(osl)b‡za£ Ÿtj/os¢sosy)b�l'Ÿ{iYc�ptz

`

b�¢sb

¢sovi±| b�m(osl)b(«

t4i¦n	b�¡HŸtoOn	p i•n	b�l}itb2¢sb�y±„{m(l}m(c

`

b�j)l)b�y�ztb2j}l)m i{y)¢sm(j/osp iau(n�b�ŸH Hr n	oOm(„{„{m l)m(osy}y)b�ikj$y/osw ito�HJn�mxj/oq¯°y9cT® b]c�b

„Jp Ÿ•l±ztbª„Jb�j/osj/b]y+y/pkŸ{y!rNovc�m(w(b]y�«

G

b�¢vmfm‚•!pkŸtj/b�Ÿ{itbªlt| b�y)b�l)•(b2y}Ÿ{„{„t¢	| b�c�b]i j}mxovl/b7„{m(l4l)m „{„Jp l)j9m(Ÿ,c�ptz

`

b�¢sb

„•lt| b]n	pkitosy{| b�„•m(l C�osi{¢sm<§ty)p iau{¡HŸto¨ia£ m(„•„{m(l}m]® �sj+ztp i{n±•/Ÿ{y)j/o�H�| b1¡HŸtb"„Jp Ÿ{l�z{b1j)l

`

b�y+„Jb�j/osj/b]y�ovc�m(w(b]y�«
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¬¥bª„•m(l}mxw l}m(„

_

b2„{lt| b�n>| b�ztb]ikj�| b�j}mxosj4n�p i{y}m(n�lt| b�b

`

m�¢¤£!| b�j}Ÿ{ztbªztb�y+c�ptz

`

b�¢qb]y4„•l/b]i{m(ikj9b]i,n�p c'„tj)b7¢sb1n�m(y

p

`

Ÿ#¢sm,y/pkŸ{l}n	bfztbf¢sŸ{c�o

`

b�l)bfn

_

m itw(b]mxosj�za£ osikj)b�i{y)oqjt| b"pkŸLztb�n�p Ÿt¢sb�Ÿ•l�« F7iLm Ÿtj)l)bfn

_

m itw(b]c�b]ikj�„•pky)y)ov‘t¢qb

b]y/j+n	b�¢sŸ{o¨ztb7¢vm�„•pky/osj/osp i©b�j�ztbª¢¤£ p l)osb�ikj)m(j/osp i‡ztbªn	b�j/j)bªy)p Ÿ•l)n�b7ztbª¢vŸ{c�o

`

b]l/b uk¡HŸtbªitpkŸ{y+m<•(p i•y±m „{„•b�¢	| b

n

_

m(itw b�c�b�ikj4b	 tj/b]l)itb «

�

i,„Jb�Ÿtj2y)p(osj+y)Ÿ{„•„•pky/b]l4¡HŸtb1y)b�Ÿt¢sb�y+¢vm�„•pky/osj/osp i,b�j+¢F£ pkl/osb�ikj)m(j/osp i,n

_

m(itw b�ikj�u

pkŸ,¡HŸtb"n�b1n

_

m(itw b�c�b�ikj+b�y)j�n	pkŸ{„t¢	| b

`

m�Ÿ•iTn

_

m(itw b�c�b�ikj+za£ ovikj/b]i{y/osjt| b�pkŸ#ztb1n	p Ÿ{¢qb]Ÿ{l�«

ž
m(i{y±¢sb�n�m y9z{Ÿ¦n

_

m itw(b]c�b�ikj@ovi j)b�l}itb(u�C�osit¢vm<§ty/pki'Ÿtj/os¢qovy)b�¢sb�c�pHz

`

b�¢sb2ztovmxw(pki{mx¢&8 n

_

m ¡kŸ{b�n	pkc�„Jpxr

y}m(ikj)b �Hu �>u��ªz{ŸPy)oqwki{mx¢¥b�y)j�ovi{z4| b]„•b]i{z{m c�c�b]i j�cfŸt¢sj/ov„t¢so	| b�bf„{m l�Ÿ{iL¯°m(n�j/b�Ÿ•l�«sF7iL„{o  tb�¢

T

�$�������BU+b]y/j

j}l)m i{y/¯Âp l}c.| b4b]i

T '

�$� � ��� ��� U•«

~

pkŸ{l$j)l)p Ÿ{•(b�l@¢qb�c�ptz

`

b�¢sb�ztb�j}l)m i{y/¯Âp l}c�m(j/osp i�b�ikj}l/b�n�b�y±ztb�ŸH ¦ovc'mxw(b]y�u

os¢Jy}ŸHG¦j9ztpki{n�ztb2j}l/pkŸt•(b]l$Ÿ{i'n	pHb<G‡n�oqb]i j±cfŸt¢sj/ov„t¢sosn�mxj/oq¯¨„•pkŸ{l9n

_

m(n�Ÿ•i�z{b�y$j}l/p osy@n�m(i{m ŸH �ztb]y@ovc'mxw(b]y�«

ž
m(i{y'¢sb�n�m y�z¨£ Ÿ{i z4| b]„t¢vm(n	b]c�b�ikj�z{bT¢vm�y/pkŸ{l)n�b(u�os¢2y)Ÿ{„•„•pky/b�¡HŸtb�n

_

m(¡HŸtb#„toq tb�¢+b�y)j¦cfŸt¢sj/ov„t¢so	| b

„•m(lªŸ{i ¯°m(n�j/b�Ÿ•l�« !�osi{y)oFu¨Ÿ{i•„to  tb�¢

T

�$��� ����U2b]y/jªj}l)m i{y!¯Âpkl)c |b�b�i��

T

�$�������BU•«a¬¥b�¯°m n	j)b�Ÿ{l1c�Ÿt¢qj)os„{¢qovn�m(j/oq¯

z4| b�„Jb�i{zz{bL¢smY„•pky/osj/osp i²b�j©ztb ¢¤£ p l)oqb]ikj)mxj)oqpki²ztbP¢vm.y)p Ÿ{l}n	bLztb ¢sŸ•c�o

`

b]l/bL„{m l©l}m(„{„Jp l)j‡m(Ÿt ²ztb]ŸH 

„Jp y)osj/osp i{y4y)Ÿ•n�n	b]y)y)os•(b�y±ztb7n�b�j)j/bªy/pkŸ{l)n�b2b�j

`

mfn�b�¢s¢qb]y±z{b�¢vm�n�m(c.| b�l}m{u(b�j9•‚m l/osb7ztpki{n�z{b�„toq tb�¢Ob�i,„to  tb�¢¤«

¬¥b"c�ptz

`

b�¢sb�ztb1j}l)m i{y/¯Âp l}c�m(j/osp i¦b]ikj)l)b�¢sb�y�z{b�ŸH Tosc'mxw b�y4b�y)j2ztpki{nªn	p c'„Jp yt| b(uHz{m i{y�n	b"n�m(y�uHz¨£ Ÿ{i

n�pHb<G‡n	osb�ikj�cfŸt¢sj/ov„t¢sosn�mxj)o ¯@„Jp Ÿ{l�n

_

m ¡HŸtb1„to  tb�¢¨ztb1¢¤£ ovc�m(w(b «
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g ¢H§"m�z{b�ŸH ª¯°m �n�p i{y�za£ b	 {„t¢sp(osj/b]lV¢sb�y�c�ptz

`

b�¢sb�y¥„{lt| b�y)b�ikjt| b�y

`

m�¢sm7y/b]n	j/osp if„{lt| b�n>| b�ztb]i j)b(«@=Hp(osj¥pki"n�m(¢sn�Ÿt¢qb

z{b�y@ztb]y)n�l/ov„tj)b�Ÿ{l}y$ztb�y9osc'm(w(b�y$¡HŸtoOy/pkikj�ovik•‚m(l)osm i j}y$m(ŸH �j)l}m(i{y/¯Âp l}c'mxj)oqpki{y$Ÿtj/os¢sosyt| b�b]y$„•pkŸ{l$¢sb�c�ptz

`

b�¢sb(u

n(£ b]y/j�n	b+¡HŸtoHb�y)jV¯°m(oqj$z{m i{y¥¢sm�y/b]n	j)oqpkify}Ÿtoq•‚m i j)b(u‚y)p(osjVp i�itp l}c'mx¢sosy)b9¢sb�y�ovc'mxw(b]y�«

G

b�j)j/b�itpkl)c'mx¢sovy)m(j/osp i

n�p i{y)ovy/j)b

`

mTj}l)m i{y!¯Âpkl)c�b]l�n

_

m(¡HŸtb'osc'm(w(b¦ztb¦j/b�¢q¢sb‡y)p l)j/b¦¡HŸtb¦¢qb¦lt| b�y}Ÿt¢sj)m(jªz{b'n�b�j)j/b‡j}l)m i{y!¯Âpkl)c'm(j/osp i

y)p(osj+osi•z±| b�„Jb�i•z{m(ikj�ztb�y�„{m(l}m(c

`

b�j)l)b�y9z•ŸTc�ptz

`

b�¢qb |b�j)Ÿ{z{o	| b «

!7„{„•b�¢qpki{y�ovc'mxw(b]y+y/ovc�oq¢vmxovl/b]y4j/p Ÿ{j/b�y+¢sb�y+ovc'mxw b�y+¡HŸto¨„•b]Ÿt•(b]ikj+y)b1z4| b]z{Ÿtovl/b�¢¤£ Ÿ{itb1ztbª¢F£ m Ÿtj)l)b1„{m(l

Ÿ•i‡c�pHz

`

b�¢sb2ztb�j}l)m i{y/¯Âp l}c�m(j/osp i�j/b�¢O¡HŸtb7n	b�Ÿt  |b�j)Ÿ{z{o	| b]y9„{l{| b]n>| b]ztb�c'c�b�ikj�« F�itb�j)b�¢s¢qb�l/b�¢sm(j/osp i'ztb�y/ovc�o r
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¢vm(l)osjt| b7b�ikj)l)bª¢qb]y+osc'mxw b�y+b]y/j�Ÿ{itb1l)b�¢vmxj)oqpki,za£/| b]¡kŸ{oq•‚mx¢sb�i•n	b�b�ikj)l)b7ovc'mxw b�y�«

G

mx¢vn�Ÿt¢sb�l+Ÿ{itb"z{b�y}n�l)os„tj)b�Ÿ{l

ovik•‚m(l)osm i j2„Jp Ÿ•l�Ÿ{itb�osc'm(w(bfl)b�•Hosb�ikj

`

m‡n�mx¢vn�Ÿt¢sb�l7Ÿ{i�ztb�y}n�l)ov„tj/b]Ÿ{l�itpkiL„{m l2„•pkŸ{l�n	b�j)j/b�osc'mxw b(u•c'm(osy

„Jp Ÿ•l2¢vm‡n	¢vm(y}y/b�za£!| b�¡HŸtos•<m(¢qb]i{n	b"z{b�n	b�j/j)bfovc�m(w(b «,=ko�n	bfz{b�y}n�l)os„tj)b�Ÿ{l7„•b]Ÿtjf® b�j)l)bfn�mx¢vn�Ÿt¢	| b"ztb"¢vm©cT® b]c�b

c'm ito

`

b�l)b±„Jp Ÿ{l�j)p Ÿtj)b�y�¢sb�y�ovc�m(w(b]y�u<b�j$•‚m l/osb4z¨£ Ÿ{i{b2n	¢vm(y}y/b

`

m�¢F£ m(Ÿtj}l/b u‚oq¢•„Jb�l}c�b�j$ztb�l)b�j)l)p Ÿ{•(b�l

`

mª¡HŸtb�¢s¢qb

n�¢sm y)y)bªm(„{„{m l/j)oqb]ikj+Ÿ•itb1osc'm(w(b(«

ž m(i{y�n	b4n�m z{l/b u�itpkl)c'm(¢qovy/b]lVŸ{i{b9ovc�m(w(b9n�p i{y)ovy/j)b

`

m�n

_

p(ovy/ovl¨Ÿ{itb4ovc�m(w(b9„•m(l)j/ovn�Ÿt¢so

`

b�l)b@z{m(i{y�n

_

m ¡kŸ{b

n�¢sm y)y)b�n�p c'c�b¦l/b]„{lt| b�y)b�ikj)m i j)bfztb'n	b�j/j/b¦n�¢sm y)y)b�z¨£!| b]¡HŸtoq•‚m(¢qb]i{n	b�„•pkŸ{l�¢sm#l)b�¢vmxj/osp iPztb¦y/ovc�oq¢vm(l)oqjt| b(«O¬Vb

n

_

p(oq  z{bTn�b,l)b�„{lt| b�y)b�ikj}m(ikj"ztp(osj,® b�j}l/b¦¯°m(oqj'ztb#y/pkl/j)b,¡HŸa£ p iY„{Ÿtovy)y)b©¢sbTl)b�j}l/pkŸt•(b]l1p Ÿ ¢qb#n�m(¢sn�Ÿt¢sb�l

`

m

„•m(l)j/ovl4z{b1j/p Ÿ{j/b1ovc�m(w(b1ztb1y}m�n�¢sm y)y)b(«

~

m l�b� Hb]c'„t¢qb uay/o�¢¤£ p i |b�j}Ÿ{ztosb�¢sb�y�„{l)p ‘t¢

`

b]c�b�z{ŸPz4| b�„t¢vm(n�b�c�b�ikj�ztb�¢vmTy/pkŸ{l)n�b(uJp iP„Jb�Ÿ{jªn�mx¢vn�Ÿt¢sb�l

Ÿ•itb1osc'm(w(b"itpkl)c'mx¢sovyt| b�b7b]i�cfŸt¢sj/ov„t¢sosm ikj2n

_

m(¡HŸtb"„toq tb�¢�„{m(l�Ÿ{i{b1¯°m(n�j/b�Ÿ•l�j/b�¢¥¡HŸtb1¢sbflt| b�y}Ÿt¢qj}mxj+•9| b�l)o�H•b

�

0

�

0

�

R

d{«�¬±£ ovc'mxw(bTitp l}c'mx¢sosy{| b�b‡p ‘tj)b�iHŸtb#„•b]Ÿtj¦mx¢sp l}y‡® b�j)l)b,n�mx¢vn�Ÿt¢	| b�bTztb#c�m ito

`
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