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m
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Minkowsky: Euclidean: Manhattan / city-block:

Camberra: Chebychev:

Quadratic:

Mahalanobis:

Correlation:

Chi-square:

Kendall’s Rank Correlation:

Q is a problem-specific positive 
definite m × m weight matrix

V is the covariance matrix of A1..Am, 
and Aj is the vector of values for 
attribute j occuring in the training set 
instances 1..n.

sign(x)=-1, 0 or 1 if x < 0,
x = 0, or x > 0, respectively.

sumi is the sum of all values for attribute 
i occuring in the training set, and sizex is 
the sum of all values in the vector x.

D(x, y) = [detV]1/m(x − y)TV −1(x − y)

µi is the average value for attribute i 
occuring in the training set.D(x,y) =

(xi − µ i )(yi − µ i )
i=1

m

∑

(xi − µ i )
2

i=1

m

∑ (yi − µ i )
2
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Ü?é�ßpÝiî�î�ã(å�ÞdÝ�Ü�å¦è�Ú�Ûºè Úúí.é�å�Þ�éWå¨ÜSíºÝ ÛÈÜ?ß�Û4Ü�ß%â3ò

������� ��� � ��� PIS9~ � �	��� ÙGÚ è ä�âÂßdäïÜ?èWé�Ý Ú�âÂã(ßëå¦ä�ä?ß%ã¦ß%û�ÝiÚDÜHÝiÜ�Ü�ä?å(á�ðÂÜ�ß%Û%ù � ��� � cSé�Ý�ùx�����"!�%
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Ü?é;Ý�ÜJð�Û?ß%ÛJÝiÚWå¦Ú;Û4Ü�ÝiÚ�Þdß#à�á�Ý Û?ß%âþã¦ß�Ýiä�Ú�å(Ú�æçÝiã(æ è�ä?å¦Ü?é�ê ��í.é�å�Þ�éUÞ#ã�Ýiå(ê�ÛºÜ?è�áEß ��á;Ý Û?ß%âúã¦è�èDÛ�ß%ã¦õ
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üºé�å�ÛpÛ�Ü?ä�Ý�Ü�ßdæ õUÛ?é�è�íSÛïæ ä�ß%ÝiÜ�ä?ß�âÂð�Þ�Ü�å¦è�Ú å(Ú Û4Ü�è ä�Ýiæ ß�ù3ß%Û?î;ß�Þ#å�Ýiã(ã¦õ í.é�ßdÚ Ü?é�ßçÝiî�î�ã(å�ÞdÝ�Ü�å¦è�Ú
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èiÜ�é�ßdä�Û]å¦Ú ÝUì�Ýiå(ä?ã(õ Þ#è�Ú�Ü�å¦Ú�ð�è�ð�Û]íYÝ�õ�ò üºé�ßúüºÙ��7� Ýiã(æ è�ä?å¦Ü?é�ê Ý ã(Û?è Ý�û è�å(â�ÛkÛ�Ý�ûDå(Ú�æUÚ�è å�Û�õ
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ä�ÝiÚ�æ�ß�è ìoß�Ý Þ�éúå¦Ú�î�ðÂÜJÝ�Ü?Ü?ä�å¦á�ð�Ü?ß ò
üºé�ß�üºÙ���� Ýiã(æ è ä�å¦Ü?é�ê ê�Ý�õ�é�Ý�û�ß�âÂå��çÞ#ð�ã¦Ü4õçè Úþî�ä�è á�ã(ßdê�ÛYí.å¨Ü�éúÞdè êëî�ã(ß#øþâ�ß%Þ#å�Û?å¦è�ÚþÛ?ð�ä�à

ì�Ý Þdß%Û%ùmÝiÚ�â ä?ß�öDð�å¦ä�ß%Û�êëèÂâÂå+�EÞdÝ�Ü�å¦è�Ú�Û�Ü?èúé�ÝiÚ;âÂã¦ßëâÂå�Û�;4è�å¦ÚDÜ�æ ß%è êëß#Ü�ä?å�Þpä�ßdæ�å¦è�Ú�ÛJÜ?é�ÝiÜïáEßdã(è Ú�æ
Ü?èôÜ�é�ßpÛ?Ý êëßHÞdã(Ý�Û?Û%ò

����������� � PIS9~C%Iv � :&L^PIL Q5%IS�� QTeTe � efQTv!i3QTS�V � óu,�Ýiã�ÝI, �}�����Ip�%pð�Û?ß%â N-PRS?~C%Rv v :&LyPRLOQ5%RS
#uQTeTeH_=efQTv!i3QTS�V �D?�Ýiî�Ý�âÂå(êôå¦Ü?ä�å(è ð � óDÜ�ßdå(æ ã(å¨Ü�ñ ùk���ml"!�%oÜ?èëÛ?ßdã(ß%Þ�Üºå(Ú�Û4Ü�ÝiÚ�Þdß%Û:Ü?èôð�Û?ß�å(Ú !ºò�üºé�ß
êëß#Ü�é�èÂâbá;ß%æ å(Ú�Û�í.å¨Ü�é@� ä�Ý Ú�âÂè êëã(õDà�Û?ßdã(ß%Þ#Ü?ß%âúå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛJå¦Ú ! ��í.é�ß%ä?ß4� å�ÛïÝ�î�Ýiä�ÝiêëßdÜ?ßdä
Ü?é;Ý�Üçå�ÛçÛ�ð�î�î�ã(å¦ß�â`á�õ Ü�é�ßUð�Û?ßdä]%�ò üºé�ßdÚ ì�è ä�ß�Ý Þ�é å¨Ü�ßdä�Ý�Ü?å(è Ú ��Þ%Ýiã(ã¦ß�â Ý v :&LyPRLOQ5%RSk%�ùºè Ú�ß
ä�ÝiÚ�âÂè�êëã¦õDàGÛ�ß%ã¦ß�Þ�Ü?ß�âbå(Ú�Û4Ü�ÝiÚ�Þdß]å(Ú ! å(Ûïä�ßdêëè�û ß�âUÝiÚ;âUä�ßdî�ã�Ý Þdß%âbí.å¦Ü?é ÝiÚ�è Ü?é�ß%ä�ä�ÝiÚ;âÂè êëã(õ�à
Û?ßdã(ß%Þ�Ü�ß%â å¦Ú�Û�Ü�Ý Ú�Þ#ßôå(ÚXZ

�
!.òpÙ�ìMÜ?é�å(Û�Û�Ü?ä�å(Þ#Ü?ã(õbå¦êëî�ä�è�û ß�Û�Þdã(Ý�Û?Û?åh�;ÞdÝiÜ?å(è ÚUè ìMÜ?é�ßôå(Ú�Û4Ü�ÝiÚ�Þdß%Û

å(Ú Zkù�Ü�é�ßpÞ�é�Ý Ú�æ ßïå(Ûºä�ß#Ü�Ýiå(Ú�ß%âmùÂèiÜ?é�ßdä�í.å(Û?ßHå¨Ü.å�Û.ð�Ú�âÂè�Ú�ß ò�üºé�å�Û.î�ä�èÂÞ#ß�Û?ÛYå�Ûºä?ß%î;ß�Ý�Ü?ß�âçì�è�ä �
å¦Ü?ßdä�Ý�Ü�å¦è�Ú�Û%ù�í.é�ßdä�ß ��å�Û0ÝiÚ�è Ü?é�ß%ä6î�Ý ä�Ý êëß#Ü?ß%äKî�ä�è�û�å(â�ß%â�á�õHÜ?é�ßÈð�Û?ßdä�òoó&,�Ý ã(Ým,Hð�Û�ß�â�� � ��(m(�ò
ó�å(Ú�Þdß�å¨Ü]â�èDß�ÛHÚ�èiÜkâ�ß#Ü?ß%ä?êëå(Ú�ßëÜ?é�ß�ÚDð�êkáEßdä � è ìYå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛïÜ�èWä?ßdÜ�Ýiå(Ú å¦Ú Ü�é�ßçÛ�ð�á�Û�ßdÜ%ù

Ü?é�å(Û.êëßdÜ?é�èÂâúè Ú�ã(õeÛ?è ã(û ß�ÛÈî;Ýiä?Üºè ì6Ü�é�ß�î�ä�è á�ã(ßdêWò

������������� S9_&%�~RQTSuV � Y=SuVIL�# � 'YÝ êëßdä�è ÚÂà
	 è�Ú�ß%Û�� ���m�"6�%Mð;Û�ß�âúÝ ÚsY3S9_&%�~RQTSuVjehY3S�VmL�# #"Y4:&N]Q W]|
LOQK_ëÜ?èUâ�ß#Ü?ß%ä?êëå(Ú�ßçé�è�í æ è�èÂâ Ü?é�ßþÛ�ð�á;Û�ßdÜ ! å(Û�å(ÚuâÂß�Û?Þdä?å(á�å(Ú�æ�Zpòþüºé�ßçá�Ý Û?å�Þ�Ýiã(æ è ä�å¦Ü?é�ê
áEßdæ å(Ú�Û:í.å¨Ü�éçÝ�æ ä�è�í.å¦Ú�æïî�é�Ý Û?ß.Ü?é;Ý�ÜMÜ�ÝI, ß�Û�ß%Ý�Þ�éëå¦Ú�Û�Ü�Ý Ú�Þ#ß �6å(Ú!Z ÝiÚ�â�Ý�â�â�ÛMå¦ÜMÜ�è ! å¨ì3Ü�é�Ý�Ü
ä�ß%Û?ð�ã¨Ü�Û.å(ÚWÝëã(è�íYßdäSÞ#èDÛ4Ü.Ü�é�ÝiÚWÚ�è ÜJÝ â�â�å¦Ú�æ�å¦Ü%ò cJÛSí.å¨Ü�é � � #Eù�Ü?é�ßpæ�ä?è�í.å(Ú�æôî�é�Ý�Û�ßpÞ%ÝiÚúá;ß
ÝRoBß%Þ#Ü?ß�âþá�õ�Ü�é�ß�è ä�âÂß%äYè ìoî�ä?ß�Û�ß%Ú�Ü�Ý�Ü�å¦è�ÚeèiìoÜ?é�ß�å¦Ú�Û�Ü�Ý Ú�Þ#ß�Ûdò
üºé�ß _&%RW`L ��å>ò ß ò(ùÂÜ?é�ß�û�Ý ã¦ð�ß�Ü�è�á;ß�êëå(Ú�å(êôå(ñdß�â*%YèiìoÜ?é�ß�å¦Ú�Û�Ü�Ý Ú�Þ#ßdà�á;Ý Û?ß%âçêëèÂâÂß%ãmå(Û7 � !/Z�� � � � � � % ���!� � � �D% 	 � ã¦è�æ � � 7 % 	�!� �D� � � ��% 	 � ã¦è�æ � � 7 � ��% �O�I%

í.é�ß%ä?ß��uå�ÛïÜ?é�ßôÚ�ð�êkáEßdä�è ì:å¦Ú;Û4Ü�ÝiÚ�Þdß%Ûïå¦Ú Zpù � å�ÛJÜ�é�ßëÚ�ð�êkáEßdäHèiìÈå¦Ú�Û�Ü�Ý Ú�Þ#ß�Ûïå¦Ú !ºùmÝiÚ;â� å�ÛHÜ?é�ß�ÚDð�êkáEßdäpè ì Yztu_zYyw9LOQ5%RS*W ��å�ò ß�ò¦ù6Ü?é�ßçÚ�ð�êkáEßdäpè ìYå(Ú�Û�Ü�Ý Ú�Þ#ß�Û�W=Y`Y3SMW4% /=PINeÜ�é�Ý�ÜôÝiä�ß
êëå(Û�Þ#ã�Ý Û�Û?å+��ß�â�á�õëÜ?é�ßHå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛÈå(Ú !x%#ò�7 å(ÛÈÜ�é�ßHÚDð�êkáEßdäºèiì6Þdã(Ý�Û?Û?ß%Û:å¦ÚþÜ?é�ßïÞdã(Ý�Û?Û?å+�EÞdÝ�Ü�å¦è�Ú
Ü�Ý�Û},Bò��!� � � �D%ôå�ÛëÜ�é�ßUÞ#èDÛ4Ü�èiìïßdÚ�ÞdèÂâÂå¦Ú�æ í.é�å(Þ�é � å(Ú�Û4Ü�ÝiÚ�Þdß%Û�è ìJÜ�é�ß �÷Ý�û�Ý å¦ã�Ýiá�ã(ßWÝiä�ß
ä�ß#Ü�Ý å¦Ú�ß%â3ù�Ý Ú�âúå(Û.âÂß3��Ú�ß�âúÝ�Û �

�!� � � �D% � ã¦è�æ�� �� ��
�
��� 7 8���� � ã¦è�æ�� �� ��

�
��� ���

��� ��� � �u%�� �� �Kl�%



� � � ��� � �5��
 ��� ��� 
 ��� � � � � �
í.é�ß%ä?ßHã(è æ � � � %ºå�ÛºÜ?é�ßpÛ?ð�êsè ì6Ü�é�ß�îEè�Û?å¨Ü�å¦û�ß�Ü�ßdä�ê�Ûºèiì0ã¦è�æ � � � %#ù�ã(è æ � ��ã(è æ � � � %}%#ù�ßdÜ�ÞiòcSì·Ü?ßdäþÝiã(ãYå(Ú�Û�Ü�Ý Ú�Þ#ß�Û�Ýiä�ßþÛ?ßdßdÚKù:å(Ú�Û4Ü�ÝiÚ�ÞdßWä?ß�âÂð�Þ�Ü�å¦è�Ú å�Û�âÂè Ú�ß ù:í.é�ßdä�ßúß�Ý Þ�é`å¦Ú�Û�Ü�Ý Ú�Þ#ß2�
å(Ú ! å�ÛHä?ß%êëè�û ß%â å¦ìºâÂè�å¦Ú�æWÛ?èWã¦è�íYßdä�Û�Ü?é�ßþÞ#è�Û�Ü�èiìYÜ?é�ßçÞdã(Ý�Û?Û?åh��ßdä�ò 'YÝiêëßdä�è ÚÂà
	�è Ú�ß�ÛïÞ%Ýiã(ã(Û
Ü?é�å(Û.êëßdÜ?é�èÂâþÜ?é�ß �G?Mä�ß � cSã(ã3�]êëß#Ü?é�è�âmù�Û�å(Ú�Þdß�å¨ÜSå�ÛºÚ�èiÜ.Ü�ä?ð�ã¦õþå¦Ú�Þdä?ß%êëßdÚDÜ�Ý ã>ùÂá�ð�Ü.Ü?èëá;ßdÜ�Ü�ßdä
âÂå�Û4Ü�å¦Ú�æ ð�å�Û�é å¦Üïì�ä�è êQè Ü?é�ß%äïÜ?ß%Þ�é�Ú�å(öDð�ß�Ûïå¦Ú Ü?é�å�Ûïî�ÝiîEßdä�ùmíYßôÞ%Ýiã(ã0å¨ÜHÜ?é�ß � S9_&%�~IQTS�V � Y3S�VmLM#
� N9% ;��K�
���"����j%Yêëß#Ü?é�è�âmò
üºé�ß � t=w?e %RN-Yçêëß#Ü?é�è�â��('YÝiêëßdä�è ÚÂà
	�è Ú�ß�Ûdù/�����"6�%.áEßdæ å(Ú�ÛHá�õbæ ä�è�í.å(Ú�æþÝ Ú�â ä�ß%â�ð�Þ#å(Ú�æ !

ð�Û?å¦Ú�æëÜ?é�ß��
���"���� êôßdÜ?é�èÂâ3ùEÝiÚ�âþÜ�é�ßdÚbîEßdä?ì�è ä�ê�Û ��(m(�(ôêkðÂÜ�Ý�Ü?å(è Ú;ÛºÜ?èëÜ�ä?õeÜ?è�å(êôî�ä?è�û�ß
Ü?é�ß]Þ#ã�Ý Û�Û?å+��ß%ä%ò a:Ý�Þ�éWêkðÂÜ�Ý�Ü?å(è ÚWÜ�ä?å(ß%Û�Ý â�â�å¦Ú�æþÝiÚbå(Ú�Û4Ü�ÝiÚ�Þdß�Ü?è !ºù;ä�ßdêëè�û�å(Ú�æëè Ú�ß�ì�ä�è ê !ºù
è äMÛ?íºÝiî�î�å(Ú�æHè Ú�ß.å¦Ú ! í.å¨Ü�éëè Ú�ß.å(Ú�Z

�
!.ù ÝiÚ�â�,�ßdßdî;ÛoÜ?é�ßJÞ�é;ÝiÚ�æ�ßÈå¦ì3å¨Ü:âÂè�ß�Û�Ú�èiÜMå(Ú�Þdä?ß�Ý Û?ß

Ü?é�ßëÞdè�Û�Üïè ìMÜ?é�ßëÞdã(Ý�Û?Û?åh��ßdä�òpüºé�ßôæ ßdÚ�ßdä�Ýiã(å¦ñ�Ý�Ü?å(è ÚUÝ�ÞdÞdð�ä�Ý�Þ#õWèiì:Ü?é�ß!���
	 ���5"$4bêëßdÜ?é�èÂâ å(Û
öDð�å¦Ü?ß�æ è�èÂâ ßdêëî�å(ä?å�ÞdÝ ã¦ã(õ ùKÝ Ú�â å¨Ü�Û�Û4Ü�è ä�Ýiæ�ß]ä�ß%âÂð;Þ�Ü?å(è Ú å�Û�êkð�Þ�é áEß#Ü�Ü�ßdä�Ü�é�ÝiÚ êëè�Û�Ü�èiÜ�é�ßdä
Ýiã(æ è�ä?å¦Ü?é�êëÛ%ò

������� 
 NG%RLI%RL<0zw"Y=W�PRS9~� LM#*Y=N3� %�~RQ � _`PIL Q5%IS"W %�/$LM#*Y �=S"W]L^PIS9_`Y=W

ó�è�êôßþÝiã(æ è ä�å¦Ü?é�ê�ÛpÛ?ßdß�,UÜ?è ä?ß�âÂð�Þ#ßþÛ4Ü�è ä�Ýiæ ßëä�ß%öDð�å(ä?ß%êëßdÚDÜ�ÛpÝ Ú�â Û?î;ß%ß%â ð�îuÞdã(Ý�Û?Û?å+�EÞdÝ�Ü�å¦è�Ú
á�õ]êëèÂâÂå¦ì�õ�å¦Ú�ækÜ?é�ß�å¦Ú;Û4Ü�ÝiÚ�Þdß%Û�Ü�é�ßdê�Û?ßdã(û ß�ÛdùDå¦Ú;Û4Ü�ß%Ý âëè ì�;4ð�Û�ÜYâÂß�Þ#å�âÂå¦Ú�æpí.é�å�Þ�éçè Ú�ß�Û�Ü�è$, ß%ßdîmò

���������"� 
 N9%IL(%ILD0zw*Y]W � 'Èé�Ý Ú�æ�� ���u�Bpu%3å(Ú�Ü�ä?èÂâÂð;Þ#ß%â]ÝiÚôÝiã(æ è ä�å¦Ü?é�ê å(Úkí.é�å�Þ�éôß%Ý Þ�ékå¦Ú�Û�Ü�Ý Ú�Þ#ß
å(Ú Z å�Û�å¦Ú�å¨Ü�å(Ý ã¦ã(õUÜ�ä?ß�Ý�Ü?ß�â Ý Û�ÝWî�ä�èiÜ�èiÜ4õ�î;ß�òçüºé�ß�Ú�ß�Ýiä�ß%Û�Ü�Ü4íÈèWå(Ú�Û4Ü�ÝiÚ�Þdß%ÛïÜ�é�Ý�Üké;Ý�û ß]Ü?é�ß
Û�ÝiêëßïÞdã(Ý�Û?ÛYÝiä�ßJêëß%ä?æ�ß%â�å(ÚDÜ?èëÝ]Û?å¦Ú�æ ã(ßJî�ä�èiÜ�èiÜ4õ�î;ß���ð;Û�å(Ú�æëÝkíYßdå(æ éDÜ?ß�âçÝ�û ß%ä�Ý æ å(Ú�æpÛ�Þ�é�ßdêëß�%
Ü?é;Ý�Ükå�Û�ã(è�Þ%Ý�Ü�ß%â Û�è�êëßdí.é�ß%ä?ß�áEß#Ü4íYßdß%Ú Ü�é�ß�Ü4íYèbî�ä�èiÜ?è Ü4õ�î;ß�Ûdòeüºé�å(Ûkî�ä?èÂÞdß%Û�ÛHå(Û�ä�ßdîEß%ÝiÜ?ß�â
ð�ÚDÜ?å(ãKÞdã(Ý�Û?Û?å+�EÞdÝ�Ü�å¦è�ÚþÝ�ÞdÞ#ð�ä�Ý�Þ#õçÛ�Ü�Ýiä?Ü�ÛYÜ�è�Û�ð&oBßdä�ò
üºé�å�ÛçêëßdÜ?é�èÂâ Ý Þ�é�å¦ß%û ß%â`æ è�èÂâ ä?ß�Û�ð�ã¨Ü�ÛdùÈÜ?é�è�ð�æ é å¦Üçä�ß%öDð�å(ä?ß�ÛëêôèÂâÂåh�;Þ%Ý�Ü?å(è Ú Ü�è é�ÝiÚ;âÂã¦ß

Ýiî�î�ã¦å�ÞdÝiÜ?å(è Ú�ÛYÜ�é�Ý�ÜSé;Ý�û ßïè Ú�ßHè ä.êëè�ä?ßHÚ�è�êôå(Ú�Ý ã3å¦Ú�î�ðÂÜJÝ�Ü?Ü?ä�å¦á�ð�Ü?ß%Û%ò

����������� � � � � � qJè�êëå¦Ú�æ�è�ÛX� �����"6�%ëå¦ÚDÜ�ä?èÂâÂð�Þdß%â Ü�é�ß 8.Ù�ó&a !�ò (`Û�õÂÛ�Ü?ßdê í.é�å�Þ�é Ü�ä?ß�Ý�Ü�Û
ß%Ý�Þ�é å¦Ú;Û4Ü�ÝiÚ�Þdßeå(ÚMZsÝ ÛôÝUä�ð�ã(ßçå¦Ú��ôò ý�è�äkß�Ý Þ�é ä�ð�ã¦ß��bå¦Ú��]ù0Ü�é�ßeÚ�ß%Ýiä�ß%Û�ÜkßdøÂÝ êëî�ã¦ß��
å(ÚMZ èiìºÜ?é�ßþÛ�ÝiêëßþÞdã(Ý�Û?ÛpÝ�Û��bå�Û�ì�è�ð�Ú�â Ü�é�Ý�Üôå(Û]Ú�èiÜôõ ßdÜ]Þ#è�û�ßdä�ß%â á�õ���ò üºé�ßeä�ð�ã¦ß��bå(Û
Ü?é�ßdÚúêôå(Ú�å(ê�Ýiã(ã¦õ�æ�ßdÚ�ß%ä�Ý ã¦å(ñdß�âëÜ?èëÞ#è�û�ßdä ��ùÂð�Ú�ã¦ß�Û?ÛÈÜ�é�Ý�Ü.é�Ý ä?ê�ÛYÝ ÞdÞdð�ä�Ý Þ#õ�òoüºé�å(ÛYî�ä�èÂÞ#ß%Û�ÛÈå(Û
ä�ßdîEß%Ý�Ü�ß%âbð�Ú�Ü�å¦ã0Ú�èþä?ð�ã¦ß�Û�Ý ä?ßpæ�ßdÚ�ß%ä�Ý ã¦å(ñdß�âbâÂð�ä�å¦Ú�æþÝiÚ ßdÚDÜ?å(ä?ß]î�Ý Û�Û.Ü�é�ä�è ð�æ�é Ýiã(ãKÜ�é�ßkä�ð�ã(ß%Û
å(Ú��ôò
q�ð�ä�å¦Ú�æeæ ßdÚ�ßdä�Ýiã(å¦ñ�Ý�Ü?å(è ÚKùÂÜ?é�ßkÚ�ß%Ý ä?ß�Û4ÜSä�ð�ã(ß�Ü?èeÝ Úbå¦Ú�î�ðÂÜ�û�ß%Þ#Ü?è äJå(ÛJð�Û�ß�âúÜ?èçî�ä?è�û�å�âÂßïÜ?é�ß

è ð�Ü?î�ðÂÜWÞ#ã�Ý Û�Ûdò÷Ù�ìHÜ4íÈè ä?ð�ã(ß%ÛeÝiä�ßbß%öDð�Ýiã(ã(õ Þdã¦èDÛ�ß�ùÈÜ�é�ßUè�Ú�ßUí.å¦Ü?é é�å(æ é�ß%äeæ�ßdÚ�ß%ä�Ý ã¦å(ñ%ÝiÜ?å(è Ú
Ý Þ%Þ#ð�ä�Ý Þdõ�è ÚþÜ?é�ßHÜ�ä�Ý å¦Ú�å¦Ú�æ�Û?ß#ÜSå�Ûºð�Û?ß%â3ò

������������� � � � � óÂÝ ã¦ñ%á;ß%ä?æ �}���m�*��%;å(Ú�Ü�ä?èÂâÂð;Þ#ß%â�Ü�é�ß ��Y=W]L^Y`~ � Y=S?Y=N-PIefQhg�Y`~ � tuY=v�w9ehPIN
� ������%
Ü?é�ßdè ä�õ ù�å(Úkí.é�å(Þ�é]éDõ�îEßdä�ä?ß�Þ�Ü�ÝiÚ�æ�ã¦ß�Û6Ý ä?ßÈð�Û�ß�â�Ü�èJÜ�ÝI, ß:Ü?é�ßºî�ã�Ý ÞdßÈè ì�è Ú�ßÈè�ä6êëè ä�ß:å(Ú�Û�Ü�Ý Ú�Þ#ß�Ûdù
Ü?é�ð�Ûoä�ß%âÂð;Þ#å(Ú�æïÛ�Ü?è�ä�Ý æ ßMä�ß%öDð�å(ä�ßdêëßdÚDÜ�Û%ò6üºé�ßÈî�ä�è æ�ä�Ý ê ð�Û�ß�â�Ü�è�å(êëî�ã¦ß%êëßdÚDÜ ����� å(Û0Þ%Ýiã(ã¦ß�â
Ü?é�ß � tuY3vdw?ehPRN]| � QK~�Yz~ � %IS"W]L N3:*_3LI%RN7% / � 0zw"Y3N]N-Y`_3L^PIS�VmehY]W�� ��������%�ò�������� Û�ß%ß%â�ÛBÜ�é�ßÈÛ?õÂÛ4à
Ü?ß%êQí.å¨Ü�é Û?ßdû ß%ä�Ý ãKä�ÝiÚ�â�è êëã¦õDàGÛ�ß%ã¦ß�Þ�Ü�ß%âúå¦Ú;Û4Ü�ÝiÚ�Þdß%ÛJì�ä?è�ê Ü�é�ßpÜ�ä�Ý å¦Ú�å¦Ú�æúÛ�ßdÜ%ù3Ý�ì·Ü�ßdä�í.é�å(Þ�é å¨Ü
è îEßdä�Ý�Ü�ß%Û:å¦Ú�Þdä?ß%êëßdÚDÜ�Ý ã¦ã(õ ò[cJÛÈß%Ý�Þ�éçå(Ú�Û4Ü�ÝiÚ�ÞdßJå�ÛYî�ä?ß�Û�ß%ÚDÜ?ß%âmù�������� ��Ú;â�ÛÈÜ?é�ßHâÂå�Û4Ü�ÝiÚ�ÞdßSÜ?è



� � �������	��
��
�������������
����

Ü?é�ßpÚ�ß%Ý ä?ß�Û4ÜSßdøÂßdêëî�ã�Ýiä���å>ò ß ò(ùEÝçî;è�å¦ÚDÜJè�äSé�õDîEßdä�ä�ß%Þ�Ü�ÝiÚ�æ�ã¦ßB%�ù�í.é�å(Þ�ébå�Û�(ëå¦ì�Ü?é�ßkå¦Ú�Û�Ü�Ý Ú�Þ#ßkå(Û
å(Ú�Û�å�âÂßçÝWé�õ�î;ß%ä?ä�ß%Þ#Ü�Ý Ú�æ ã(ß ò!c îEè å(ÚDÜpå¦Ú�Û?å�âÂß�êkð�ã¦Ü?å(î�ã(ßçé�õ�î;ß%ä?ä�ß%Þ#Ü�ÝiÚ�æ ã(ß%Ûïå(ÛkÞ#è Ú;Û�å�âÂßdä�ß%â Ü?è
áEßpÞ#ã(è�Û?ß%Û�ÜYÜ�èôÜ?é�ßpÛ?ê�Ýiã(ã¦ß�Û4Ü.è Ú�ß ò
� é�ß%ÚúÜ?é�ßHÚ�ß%í å(Ú�Û4Ü�ÝiÚ�ÞdßHé�Ý ÛÈÜ?é�ßpÛ?Ý êôßHÞ#ã�Ý Û�ÛºÝ ÛYå¦Ü�ÛºÚ�ß�Ýiä�ß%Û�ÜYßdø�ß%êëî�ã(Ý ä%ùDÜ�é�ß�ß#øÂßdêëî�ã�Ýiä

å�Ûçæ ß%Ú�ßdä�Ýiã(å(ñdß%â ��å>ò ß ò(ù.Ü?é�ß é�õ�î;ß%ä?ä�ß%Þ#Ü�ÝiÚ�æ ã(ßúå�Ûþæ ä�è�í.ÚU%ëÛ�è Ü�é�Ý�Üúå¨ÜWÝiã�Û�èuÞdè�û ß%ä�ÛôÜ�é�ß Ú�ß%í
å(Ú�Û4Ü�ÝiÚ�Þdß ò�� é�ßdÚ Ü?é�ßëÞ#ã�Ý Û�Û�ß�ÛJÝ ä?ßkâ�å+oBßdä�ßdÚDÜ%ùk�������sÝiÜ�Ü?ß%êëîÂÜ�ÛJÜ?èúÞ�é�ÝiÚ�æ�ß�Ü?é�ßôÛ?é�ÝiîEßkè ì
Ü?é�ßkÛ�ß�Þ#è�Ú�â�àGÞ#ã(è�Û?ß%Û�ÜºßdøÂßdêëî�ã�ÝiäJÛ?èëÜ?é�ÝiÜJå¦ÜJá;ß�Þ#è�êôß�Û.Ü�é�ßkÞ#ã(è�Û?ß%Û�ÜSè Ú�ß òYÙ�ì0å¦ÜïÞ%ÝiÚ�Ú�èiÜJâÂèçÛ?è�ù
Ü?é�ßdÚbÜ�é�ßkÚ�ß%í å¦Ú;Û4Ü�ÝiÚ�ÞdßkáEß%Þ#è�êëß%ÛJÝçÚ�ßdí ßdø�ß%êëî�ã(Ý ä%ò�� ß%å¦æ�é�Ü�ÛJÝ ä?ßpê�Ý å¦ÚDÜ�Ý å¦Ú�ß%âúì�è äïß%Ý�Þ�é
ß#øÂß%êôî�ã(Ý äºÜ?é�ÝiÜSä?ß�âÂð�Þ#ßïÜ�é�ß�ß=oBß%Þ#ÜSèiì6Ú�è å�Û�õçßdøÂßdêëî�ã�Ýiä�Û.ÝiÚ�âþå¦ä�ä�ßdã(ßdû�ÝiÚDÜSÝ�Ü?Ü?ä�å¦á�ð�Ü?ß%Û%ò
� ß#Ü?Ü�Û�Þ�é�ßdä�ß%Þ`,
� q�å¦ßdÜ�Ü�ßdä�å(Þ�éj�}���m� 6m%;å(Ú�Ü�ä?èÂâÂð;Þ#ß%âHÝºé�õ�á�ä�å(âïÚ�ß�Ýiä�ß%Û�Ü�à�Ú�ßdå(æ é�áEè ä3ÝiÚ�âïÚ�ß�Ýiä�ß%Û�Ü�à

é�õ�î;ß%ä?ä�ß%Þ#Ü�ÝiÚ�æ ã(ßSÝiã(æ è ä�å¦Ü?é�ê½Ü?é�ÝiÜÈð�Û?ß%Û:é�õDîEßdä�ä�ß%Þ�Ü�ÝiÚ�æ�ã¦ß�Û0Ü?èôÞ#ã�Ý Û�Û�å¦ì�õôå¦Ú�î�ðÂÜYû�ß%Þ#Ü?è ä�Û�å¦ìmÜ?é�ßdõ
ì�Ýiã(ã:å(Ú�Û?å(â�ß�Ü?é�ßeéDõ�îEßdä�ä?ß�Þ�Ü�ÝiÚ�æ�ã¦ß�ù6ÝiÚ;â '5��� Ü?è Þdã(Ý�Û?Û?å¦ì�õ å(Ú�î�ðÂÜ�ÛpÜ�é�Ý�ÜkíYßdä�ß�Ú�è Ü]Þ#è�û�ßdä�ß%â
á�õ Ý Ú�õ é�õ�î;ß%ä?ä�ß%Þ#Ü�ÝiÚ�æ ã(ß òþüºé�å(Û]Ýiã(æ è ä�å¦Ü?é�ê êkð�Û�Ü]Û�Ü?è ä�ßëÜ?é�ßeßdÚDÜ�å¦ä�ßëÜ?ä�Ýiå(Ú�å(Ú�æUÛ�ßdÜ�Zpùoá�ðÂÜ
Ý Þ%Þ#ß%ã¦ß%ä�ÝiÜ?ß%Û:Þ#ã�Ý Û�Û�åh�;ÞdÝiÜ?å(è Úëá�õëð�Û�å(Ú�æpä�ßdã�Ý�Ü�å¦û�ßdã(õkì�ß%í é�õDîEßdä�ä�ß%Þ�Ü�ÝiÚ�æ�ã¦ß�Û0í.é�ßdÚ�ßdû ß%ä:îEè�Û�Û�å(á�ã(ß ò

�F8���@RC��@ �uC �����'A � � �

Jïå(û ßdÚ Ü?é�ßôå�Û�Û�ð�ß�Ûïå¦Ú ó�ß%Þ#Ü?å(è Ú !�Ü�èúÞdè Ú�Û?å�âÂßdä�ù3è ð�äHä�ß%Û?ß%Ý ä�Þ�éUé;Ý Ûïá;ß%ßdÚ âÂå(ä?ß�Þ�Ü?ß�âUÜ�è�íYÝ ä�â�Û
��Ú�â�å¦Ú�æ]å¦Ú;Û4Ü�ÝiÚ�ÞdßJä�ß%âÂð�Þ#Ü?å(è Ú�Ü�ß%Þ�é�Ú�å(öDð�ß�ÛMÜ�é�Ý�Üºî�ä�è�ûDå�âÂßSÚ�è å�Û�ß.Ü�è ã(ßdä�ÝiÚ�Þdß ùDé�å(æ éçæ�ßdÚ�ß%ä�Ý ã¦å(ñ%Ýià
Ü?å(è ÚçÝ�ÞdÞdð�ä�Ý�Þ#õ�ùiå¦Ú;Û�ß%Ú�Û�å¦Ü?å(û�å¨Ü4õ]Ü?èpÜ?é�ßSè�ä�â�ßdäMè ìBî�ä?ß�Û�ß%Ú�Ü�Ý�Ü�å¦è�Úôè ì3å¦Ú�Û�Ü�Ý Ú�Þ#ß�ÛdùDÝiÚ�â�Û?å(æ Ú�åh�;ÞdÝ ÚDÜ
Û�Ü?è ä�Ýiæ�ß�ä�ß%â�ð�Þ�Ü�å¦è�ÚmùÂí.é�å�Þ�éþå(ÚúÜ?ð�ä�ÚWå¦êëî�ä�è�û ß�ÛÈæ�ßdÚ�ß%ä�Ý ã¦å(ñ%ÝiÜ?å(è ÚúÛ�îEßdß�â3ò
üºé�å�Û:Û?ß%Þ#Ü?å(è Úëî�ä�ß%Û?ßdÚDÜ�Û�Ý�Þdè ã(ã¦ß�Þ�Ü�å¦è�Úôè ìEÚ�ßdí é�ßdð�ä?å�Û4Ü�å(Þ%Û�ð�Û?ß%â]Ü?è]âÂß%Þdå(âÂß.í.é�å(Þ�éëå(Ú�Û4Ü�ÝiÚ�Þdß%Û

Ü?è , ß%ßdî Ý Ú�âUí.é�å(Þ�é å¦Ú�Û�Ü�Ý Ú�Þ#ß�ÛSÜ�èþä�ßdêëè�û�ß�ì�ä?è�ê Ý�Ü�ä�Ý å¦Ú�å(Ú�æúÛ�ßdÜ%ò��SÚ�ã¦å , ßôêëè�Û�Üïî�ä�ßdû�å(è ð�Û
êëß#Ü�é�èÂâ�Ûdù�Ü�é�ß%Û?ß�Ýiã(æ è�ä?å¦Ü?é�ê�ÛÈÜ�Ým, ßHÞdÝ ä?ßdì�ð�ã3Ú�èiÜ�ß�è ìKÜ�é�ß�è ä�âÂßdäYå(Úþí.é�å�Þ�éúå¦Ú�Û�Ü�Ý Ú�Þ#ß�Û.Ýiä�ß�ä�ß#à
êëè�û ß�â3òoüºé�ßd��ä�Û4ÜÈÜ?é�ä�ßdßJêôßdÜ?é�èÂâ�Û%ù�ÿ��$�������Âÿ������
#Bù íYßdä�ßSî�ä�ßdû�å¦è�ð�Û?ã¦õôå¦ÚDÜ�ä?èÂâÂð�Þdß%âëá�õ
Ü?é�ßHÝ ðÂÜ?é�è ä�Û:ð�Ú;âÂßdäYÜ?é�ßïÚ;Ýiêëß%Û � �!���&� �$#EùÂä�ß%Û?îEß%Þ�Ü�å¦û�ßdã(õ � � å(ã(Û?è Ú �{�UÝ ä�Ü�å¦Ú�ß%ñ ùk���m���iÞ�%#ò
ÙGÚþè ä�âÂßdäÈÜ?èôÝ�û è å�âëä�ßdîEß%Ý�Ü�å¦Ú�ækã(ßdÚ�æ Ü?é�õçâÂß=�;Ú�å¨Ü�å¦è�Ú�Û%ù�Û?è êëß�Ú�èiÜ�Ý�Ü?å(è Úeå(ÛYå(Ú�Ü�ä?èÂâÂð;Þ#ß%âçé�ßdä�ß ò

c Ü?ä�Ýiå(Ú�å¦Ú�æôÛ?ß#Ü Z Þ#è�Ú�Û?å(Û�Ü�ÛYèiì5�Uå¦Ú;Û4Ü�ÝiÚ�Þdß%Û
��è äºî�ä�èiÜ�èiÜ4õ�îEß%Û`%��
�
��� 8 òxaÈÝ Þ�éçå(Ú�Û�Ü�ÝiÚ;Þ#ß�� é�Ý Û


ëÚ�ß�Ýiä�ß%Û�ÜÈÚ�ß%å¦æ�é�á;è�ä�Û�� � ( � ��� 	 ��è ä�âÂßdä�ß%â�ì�ä?è�ê Ú�ß%Ýiä�ß%Û�Ü:Ü�èpì�ð�ä?Ü?é�ß%Û�Ü`%�ùÂí.é�ßdä�ß 
ëå�ÛMÜ4õ�î�å�ÞdÝ ã¦ã(õ
Ý�Û?êëÝ ã¦ã;èÂâ�âëå¦ÚDÜ�ßdæ ß%ä:Û?ð�Þ�é�Ý Ûd��ù�)Hè�äA6Âò
� Ýiã�Û�è�é�Ý�ÛMÝ�Ú�ß�Ýiä�ß%Û�Ü�Y=S?Y=v 0�ù�� � ��ù�í.é�å�Þ�é�å(Û�Ü?é�ß
Ú�ß�Ýiä�ß%Û�Üºå(Ú�Û�Ü�Ý Ú�Þ#ßHí.å¦Ü?éUÝëâÂåhoEß%ä?ß%Ú�ÜSè�ðÂÜ?î�ðÂÜJÞ#ã�Ý Û�ÛdòMüºé�è�Û?ßïå(Ú�Û�Ü�Ý Ú�Þ#ß�ÛYÜ?é�ÝiÜSé�Ý�û ß��½Ý�Ûºè Ú�ß
èiì�Ü�é�ßdå(ä 
bÚ�ß%Ý ä?ß�Û4ÜSÚ�ß%å¦æ�é�á;è�ä�Û�Ýiä�ßpÞdÝiã(ã(ß%âMPBW`W4%�_=QKPIL^Y=W]è ì�ëùEÝ Ú�âbÝiä�ßpÚ�è Ü�Ý�Ü�ß%âbÝ�Û�� � �

�
���
"

��Û?è ä?Ü?ß�âçì�ä�è ê Ú�ß%Ý ä?ß�Û4ÜºÜ?èôì�ð�ä?Ü?é�ß%Û�Ü`%ºí.é�ß%ä?ß ��å�ÛºÜ�é�ß�Ú�ð�êkáEßdä.è ì0Ý�Û?Û?èÂÞ#å�Ý�Ü?ß�ÛÈÜ?é�ÝiÜ�� é�Ý�Ûdò

��������� � � 
 �

üºé�ß���ä�Û4ÜHÚ�ß%í ä?ß�âÂð�Þ#Ü?å(è ÚUÜ�ß%Þ�é�Ú�å(öDð�ßëíYß]î�ä�ß%Û?ßdÚDÜHå(Û�Ü�é�ß � Y`_3N-Y=v!Y3S*LyPRe � Y`~ :*_3LOQ5%RS �Fw9LOQT|
v�Qhg�PIL Q5%IS 
 N9%�_`Y`~ :&N-Y � ùiè ä �#� ��
 � òoüºé�å�ÛoÝiã(æ è ä�å¦Ü?é�ê÷å(Ûoå�âÂßdÚDÜ�å(Þ%Ýiã�Ü?è
� �����DJHÝiÜ?ß�Ûdùu���u�H!�%
í.å¦Ü?éUÜ�é�ßôß#ø�Þ#ß%îÂÜ?å(è Ú Ü?é�ÝiÜ�Ü�é�ßôÝ�ÞdÞdð�ä�Ý�Þ#õúå(ÛHÞ�é�ß�Þ`, ß�âWè Ú ! å¦Ú�Û�Ü?ß�Ý â èiìxZpòHÙ�ÜHå(Û�å¦Ú;Þ#ã(ð�âÂß%â
é�ß%ä?ß�êôèDÛ4Ü�ã¦õçÝ�ÛÈÝká�Ý Û?ßdã(å(Ú�ßSì�è�äºÞdè êëî�Ý ä?å�Û�è�Ú�í.å¨Ü�éçÜ�é�ß�è Ü?é�ß%äºÿ������÷Ýiã(æ è ä�å¦Ü?é�ê�Û%ù�ÝiÚ;â�Ü?è
î�ä�è�û�å(âÂßHÝôì�ä�ÝiêëßdíYè äz,ëè ÚWí.é�å�Þ�éeÜ�è�á�ð�å(ã(âþÜ?é�ß�èiÜ?é�ßdä�Ûdò
ÿ��������pð�Û�ß�ÛÈÜ?é�ßïì�è ã(ã(è�í.å¦Ú�æ]á�Ý Û?å�ÞJä�ð�ã(ßJÜ�èëâ�ß%Þ#å�âÂßïå¨ìoå¨Ü.å�ÛºÛ?Ýiì�ßJÜ�è]ä�ßdêëè�û ßïÝiÚþå¦Ú�Û�Ü�Ý Ú�Þ#ß

ì�ä�è ê Ü�é�ß�å¦Ú;Û4Ü�ÝiÚ�ÞdßpÛ�ßdÜ ! ��í.é�ßdä�ß ! � Z è�ä?å(æ å(Ú�Ý ã¦ã(õ"% �



� � � ��� � �5��
 ��� ��� 
 ��� � � � � �

8.ßdêëè�û ß � å¦ì]ÝiÜeã¦ß�Ý Û�ÜúÝ�Ûçê�ÝiÚ�õ èiìpå¦Ü�ÛúÝ Û�Û�èÂÞ#å�Ý�Ü�ß%Û�å(Ú ! íYè ð�ã(â áEß Þdã(Ý�Û?Û?åh��ß%â
Þ#è ä�ä�ß%Þ�Ü�ã¦õ�í.å¦Ü?é�è ðÂÜ��ëò

ü6èçÛ�ß%ß�å¨ìMÝ Úúå(Ú�Û�Ü�Ý Ú�Þ#ß � ÞdÝ ÚúáEßpä�ßdêëè�û ß�âeð;Û�å(Ú�æëÜ?é�å(Û.ä�ð�ã(ß ù�ß�Ý Þ�ébÝ Û�Û?è�Þdå(ÝiÜ?ß!��å�ò ß ò(ù�ß%Ý�Þ�é
å(Ú�Û4Ü�ÝiÚ�Þdß:Ü�é�Ý�Ü�é�Ý�Û � Ý Û6è Ú�ßYèiì;å¨Ü�Û0Ú�ßdå(æ é�áEè ä�Ûz%må(Û0Þ�é�ß�Þ`, ß%â�Ü?è�Û�ß%ß:í.é�ÝiÜ�ß=oBß%Þ�Ü0Ü�é�ßÈä�ßdêëè�û�Ýiã
èiì � íYè ð�ã(âþé�Ý�û ßHè�Úþå¦Ü%ò
8.ß%êëè�ûDå(Ú�æ � ÞdÝ ð�Û�ß�ÛBß%Ý�Þ�éHÝ�Û?Û?èÂÞ#å�Ý�Ü�ß
� � �


Ü?è.ð�Û?ß�å¦Ü�Û 
 	������BÚ�ß%Ý ä?ß�Û4Ü3Ú�ß%å¦æ�é�á;è�äx� � � �


� ( 	�� � %å(Úþî�ã�Ý Þdß�è ì �ëò0Ù�ì � é�Ý ÛÈÜ�é�ß�Û?Ý êôß�Þdã(Ý�Û?ÛYÝ Û � � �


ù�ÝiÚ�â � � �


� ( 	�� � é�Ý�ÛYÝôâÂåhoEß%ä?ß%ÚDÜ.Þdã(Ý�Û?Û

Ü?é;ÝiÚ � � �

ù:Ü?é�å�ÛëíÈß�ÝI,�ßdÚ�Û]å¨Ü�ÛëÞ#ã�Ý Û�Û�åh�;ÞdÝiÜ?å(è ÚmùÈÝiÚ�â`Þ#è ð�ã(â`ÞdÝið;Û�ß � � �


Ü?è á;ßWêëå�Û?Þdã(Ý�Û?Û?å¨à

��ß�â á�õ å¨Ü�Û�Ú�ßdå(æ é�áEè ä�Ûdòb.�Ú Ü?é�ßçèiÜ�é�ßdä�é�Ý Ú�â3ù6å¨ì � å(ÛpÝWâÂåhoBßdä�ßdÚDÜkÞ#ã�Ý Û�ÛïÜ?é�Ý Ú � � �

ÝiÚ;â

� � �

� ( 	�� � å(ÛkÜ?é�ßWÛ�ÝiêëßeÞ#ã�Ý Û�ÛkÝ�Û � � �


ù0Ü?é�ßþä�ßdêëè�û�ÝiãMè ì��QÞ#è�ð�ã(â ÞdÝið;Û�ßeÝ î�ä�ßdû�å¦è�ð�Û?ã¦õ

êëå(Û�Þ#ã�Ý Û�Û?å+��ß�âeå(Ú�Û�Ü�Ý Ú�Þ#ßïÜ?è�áEßpÞ#ã�Ý Û�Û?å+��ß�âeÞdè ä�ä?ß�Þ�Ü?ã(õ ò
ÙGÚçß�Û?Û?ßdÚ;Þ#ß ù�Ü?é�å(ÛÈä?ð�ã¦ß.Ü�ß%Û�Ü�ÛMÜ?è]Û?ßdßJå¨ìmä�ßdêëè�û�å¦Ú�æ � íYè ð�ã(â�âÂß%æ ä�Ý âÂßJã¦ß�Ý�û ß#à�è Ú�ß#à�è ðÂÜMÞ#ä�è�Û�Û�à

û�Ýiã(å(â�Ý�Ü?å(è Ú æ ßdÚ�ßdä�Ýiã(å¦ñ�Ý�Ü?å(è ÚbÝ�ÞdÞ#ð�ä�Ý�Þ#õ ùEí.é�å�Þ�éUå�Û�Ý ÚUß%Û�Ü?å(ê�Ý�Ü?ßôèiì�Ü�é�ß]Ü?ä�ð�ßkæ�ßdÚ�ß%ä�Ý ã¦å(ñ%ÝiÜ?å(è Ú
Ýiá�å¦ã(å¨Ü4õkèiì�Ü�é�ß.ä�ß%Û?ð�ã¨Ü�å¦Ú�æïÞdã(Ý�Û?Û?å+�;ßdä�òFcSÚëå(Ú�Û�Ü�ÝiÚ;Þ#ßºå(Û0ä�ßdêëè�û�ß%âpí.é�ßdÚôå¨ÜMä�ß%Û?ð�ã¦Ü�Ûoå¦ÚôÜ�é�ß.Û?Ý êôß
ã(ßdû ß%ã�èiì�æ�ßdÚ�ß%ä�Ý ã¦å(ñ%ÝiÜ?å(è Úpí.å¦Ü?éôã¦è�íYßdäoÛ4Ü�è ä�Ýiæ�ß:ä�ß%öDð�å(ä?ß%êôß%ÚDÜ�Û%ò��Yõ�êëÝ å¦ÚDÜ�Ýiå(Ú�å¦Ú�æ�ã(å(Û�Ü�Û0è ì 
 	 �
Ú�ß%å¦æ�éDáEè ä�ÛïÝiÚ�â ÝiÚ Ý�û�ßdä�Ýiæ ß�è ì 
 	 �ëÝ Û�Û?è�Þdå(ÝiÜ?ß�Û���Ý Ú�âbÜ�é�ßdå(ä�âÂå�Û4Ü�ÝiÚ�Þdß%Û`%�ùBÜ?é�ß]ã(ß%Ý�û�ß#à�è Ú�ßdà
è ð�ÜºÞdä?èDÛ?Û�à�û�Ý ã¦å�â�Ý�Ü�å¦è�ÚçÞdÝ ÚeáEßïÞdè êëî�ðÂÜ�ß%âçå(Ú ��� 
"%:Ü?å(êëßïì�è äYß%Ý Þ�éþå¦Ú;Û4Ü�ÝiÚ�ÞdßJå(Ú�Û4Ü�ß%Ý�âçèiìKÜ?é�ß
ð�Û?ð�Ýiã$��� � �D%0Ü�å¦êëß�ùDí.é�ßdä�ß �bå�Û�Ü?é�ß�Ú�ð�ê]á;ß%ä:èiìmå(Ú�Û�Ü�Ý Ú�Þ#ß�ÛMå(ÚçÜ?é�ßSÜ?ä�Ýiå(Ú�å(Ú�ækÛ?ß#Ü�ùDÝ Ú�â �hå(Û
Ü?é�ßSÚ�ð�êkáEßdäMè ìEå(Ú�î�ð�ÜYÝ�Ü?Ü?ä�å¦á�ðÂÜ?ß�Ûdò/cSÚ ��� ���D%�Û�Ü?ß%î�å(ÛMè Ú�ã(õkä�ß%öDð�å(ä?ß�âôè Ú�ÞdßSÝiÚëå¦Ú;Û4Ü�ÝiÚ�Þdß.å(Û
Û?ßdã(ß%Þ�Ü�ß%âþì�è äJä?ß%êôè�û�Ý ã>ò:üºé�å(Û.ß �çÞ#å(ßdÚDÜSêëß#Ü?é�è�âWå�ÛSÛ?å¦êëå(ã(Ý ä.Ü?èëÜ�é�ßpêëß#Ü�é�èÂâWð�Û?ß%âúå¦Ú � � �U�
�Kq�è êëå(Ú�æ èDÛdùk���m� 6m%�ò
üºé�ßpÝ ã¦æ�è ä�å¨Ü�é�ê ì�è�äJÿ��������pî�ä�èÂÞ#ß%ß%â�ÛºÝ ÛYì�è�ã¦ã(è�íSÛ%ò
��	 p )5���#�DRx�/�I��->��-���UB�<&��#�,V]�Sbt���H�I�
���;&a�<&��,J�	
KG	 �/&]�aJ � �k	
o0	 ����'&;�
�I!e-����H�I�
���;&	�w-��iJ��
z 	 ��-��MC
��� ���� � `����7.0�"!�&aX	�8�v��&7���"&��H�'��&;-�U�!G+4
�"���P��Y->�eJ�	
�G	 ='C�C��g�"B&7�
�I!e�PS-��"����&;-�U�!G+4
�"� � ��->�H�"�5
PN�
�<�<L�;->���"&��;	!0	 ����'&;�
�I!e-����H�I�
���;&	�w-��iJ��$G	 ��&����'� ��� ��� 
P2�
�<�<L��- �%�"&;�,�P��Y�;�>�
�<�<-*�M&;Ch�;
�<�"&����"�*)h6�-*�"!��Y�
�5�E��&;-�U�!G+4
�7	&0	 ��&����'� ��� �"!�� �#� 
P2���<�<L�;->���"&;�'
P��Y�;�>�
�<�<-*��&7Ce�;
�<�"&����"�*)?6�-*�"!�
���$�E	(0	 b P%�5� ��� ��! � s&�'� ���
��'G	 )'&;��%$D&(�wPQ�"�� J�	
���
	 ��
�5&7���]!d���<�<L�;->���"&�Z �P��
�%KL	 )'&����$�&��gPQ�"
� Z � �#��->�H�'
P���&7�%�"&;�H�,��&;-�U�!G+4
�"�;	
�7oG	 ��-��MCh����&�6_��&;���"&;�H�5��&�->U
!G+4
��PT��aZk	
� z 	 =,C�C?Z��"B-*�"�5��&�6_��&;-�U
!0+4�� � �'��-��H�5
P2�
�<�<L��- �%�"&;�;	
�%�L	 ��
�5&7���]!e��&;-�U�!G+4
�$ �P��
� !G	 )'&����$�&��gPQ�"
�) � �5��-��H�"�5
P2�
�<�<L��- �%�"&;�;	
��$L	 *S�MC0-�P
� &G	 )5&��"���"�eJ:	
üºé�å�ÛYÝiã(æ è ä�å¦Ü?é�ê½á;ß%æ å(Ú�Û:á�õôá�ð�å(ã(â�å¦Ú�æôÝ�ã(å(Û�ÜÈè ìmÚ�ß%Ý ä?ß�Û4ÜMÚ�ß%å¦æ�é�á;è�ä�ÛMì�è ä:ß�Ý Þ�é�å(Ú�Û�Ü�ÝiÚ;Þ#ß ù�Ý Û

íYßdã(ãKÝ Û�Ýëã¦å�Û4Ü�èiìMÝ Û�Û�èÂÞdå(ÝiÜ?ß%Û%ò:üºé�ß%Úbß%Ý�Þ�éúå(Ú�Û�Ü�Ý Ú�Þ#ß�å(Ú ! å(ÛJä?ß%êëè�û ß%âþå¦ì0å¦Ü�ÛJä?ß%êëè�û�Ý ãmâÂè�ß%Û



� � �������	��
��
�������������
����

Ú�è ÜSéDð�ä�Ü.Ü�é�ßpÞ#ã�Ý Û�Û�åh�;Þ%Ý�Ü?å(è ÚúèiìoÜ?é�ßpå¦Ú;Û4Ü�ÝiÚ�Þdß%Ûºä�ßdê�Ýiå(Ú�å(Ú�æëå¦Ú !ºòr� é�ßdÚbÝiÚWå(Ú�Û�Ü�ÝiÚ;Þ#ß �½å(Û
ä�ßdêëè�û ß�â3ùmÝiã(ã�èiìYå¨Ü�Û�Ý Û�Û�èÂÞ#å�Ý�Ü�ß%Ûïêkð;Û4Ü�ä�ßdêëè�û ß � ì�ä�è êQÜ�é�ßdå(ä�ã(å(Û�ÜpèiìYÚ�ß%Ý ä?ß�Û4ÜHÚ�ßdå(æ é�áEè ä�Ûdù
ÝiÚ;âeÜ�é�ßdÚbê]ð�Û�Üd��Ú�âbÝëÚ�ß%í Ú�ß%Ýiä�ß%Û�ÜSÚ�ß%å¦æ�éDáEè äSÛ?èëÜ?é;Ý�ÜSÜ�é�ßdõWÛ4Ü�å¦ã(ãmé�Ý�û�ß 
 	 ��Ú�ßdå(æ é�á;è�ä�Û
å(ÚUÜ?é�ßdå(äïã(å�Û4Ü�ò � é�ßdÚ Ü?é�ß%õ ��Ú�â ÝþÚ�ß%í Ú�ßdå(æ é�áEè ä ( ùBÜ?é�ß%õUÝiã�Û�èúÝ â�âbÜ?é�ß%êëÛ?ßdã(û ß�Û�Ü?è ( 7 Ûã(å(Û�ÜJèiì:Ý�Û?Û?èÂÞ#å�Ý�Ü�ß%Û.Û?è�Ü?é�ÝiÜ�Ý�ÜïÝiã(ãmÜ?å(êëß%Û�ßdû�ßdä�õeå(Ú�Û4Ü�ÝiÚ�Þdßpé�Ý�ÛSÝçÞ#ð�ä?ä�ßdÚDÜJã(å(Û�ÜJè ì0Ú�ßdå(æ é�á;è�ä�Û
ÝiÚ;âþÝ�Û?Û?èÂÞ#å�Ý�Ü?ß�Ûdò
üºé�å�ÛHÝiã(æ è�ä?å¦Ü?é�êhä�ßdêëè�û ß�ÛSÚ�è�å(Û?õþå(Ú�Û�Ü�Ý Ú�Þ#ß�ÛdùBáEß%ÞdÝ ð�Û?ß]ÝçÚ�è å�Û�õWå(Ú�Û4Ü�ÝiÚ�Þdß � ð�Û?ð�Ý ã¦ã(õWé�Ý Û

Ý Û�Û?è�Þdå(ÝiÜ?ß�Û.Ü?é;Ý�ÜïÝ ä?ß]êëè�Û�Ü?ã(õúè ì:ÝeâÂåhoBßdä�ßdÚDÜHÞdã(Ý�Û?Û%ùBÝiÚ�â Û�ð�Þ�é Ý Û�Û�èÂÞ#å�Ý�Ü�ß%Û.í.å(ã(ãoáEßëÝ�Ü�ã(ß%Ý�Û4Ü
Ý Ûpã¦å , ß%ã¦õ Ü?èbáEßeÞ#ã�Ý Û�Û�åh��ß�â Þdè ä�ä?ß�Þ�Ü�ã¦õUí.å¦Ü?é�è ðÂÜ �ëòbÿ��$�����úÝiã�Û�èWä�ßdêëè�û ß�ÛHå¦Ú�Û�Ü�Ý Ú�Þ#ß�Û�å(Ú
Ü?é�ß�Þ#ß%ÚDÜ?ßdäÈèiìmÞ#ã(ð�Û�Ü?ß%ä�Û%ù�áEß%Þ%Ýið�Û?ßJÝ�Û?Û?èÂÞ#å�Ý�Ü?ß�ÛoÜ?é�ß%ä?ßïÝiä�ß.Ú�èiÜYÚ�ß%Ý ä�Ü?é�ßdå(äÈß%Ú�ßdêëå(ß%Û%ùDÝ Ú�âôÜ?é�ð�Û
Þ#è�ÚDÜ?å(ÚDð�ß�Ü�è�á;ßpÞdã(Ý�Û?Û?åh��ß%âþÞ#è ä�ä�ß%Þ�Ü�ã¦õ�í.å¦Ü?é�è ðÂÜ��ëò
@Jß%ÝiäJÜ?é�ß]á;è�ä�â�ßdä�ùÂÜ?é�ß]ä?ß%êëè�û�Ý ãmèiìMÛ?è êëßpå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛJÞdÝiÚUÞ%Ýið�Û?ßpè Ü?é�ß%ä�ÛºÜ�èçáEß]Þ#ã�Ý Û�Û?å+��ß�â

å(Ú�Þ#è�ä?ä�ß%Þ#Ü?ã(õôáEß%Þ%Ýið�Û?ßSÜ�é�ßïêëÝ ;4è ä�å¨Ü4õëè ìmÜ?é�ß%å¦äºÚ�ß%å¦æ�é�á;è�ä�ÛÈÞdÝiÚþá;ß�Þ#è�êôßïßdÚ�ßdêëå¦ß�Ûdò�üºé�ð�ÛÈÜ?é�å(Û
Ýiã(æ è�ä?å¦Ü?é�ê Ü?ß%Ú�â�Û.Ü�è!, ß%ßdîWÚ�è Ú�à�Ú�è�å(Û?õeáEè ä�âÂß%ä.î;è�å¦ÚDÜ�Û%ò cYÜ.Ü?é�ßpã(å(êôå¦Ü%ù;Ü?é�ßdä�ß�å(ÛºÜ4õ�î�å�ÞdÝ ã¦ã(õþÝ
Þ#è�ã¦ã(ß%Þ#Ü?å(è ÚWèiì�áEè ä�âÂßdäJå¦Ú�Û�Ü�Ý Ú�Þ#ß�ÛSÛ?ð�Þ�éúÜ?é�ÝiÜSÜ?é�ß]ê�Ý ;4è ä�å¦Ü4õçèiì0Ü?é�ß 
úÚ�ß%Ý ä?ß�Û4Ü.Ú�ß%å¦æ�é�á;è�ä�Û.è ì
ß%Ý�Þ�éþè ìKÜ�é�ß%Û?ß�å¦Ú;Û4Ü�ÝiÚ�Þdß%Ûºå�ÛºÜ?é�ßpÞdè ä�ä?ß�Þ�Ü.Þ#ã�Ý Û�Ûdò��������� � � 
 � ��� W]QTS�V � %RN-Y �]S / %RN]v!PRLOQ5%RS PRS9~� N-~mY3N]QTS�V LM#*Y � Y=v�% LRPRe

üºé�ß%ä?ßçå�ÛôÝbî;è Ü?ß%Ú�Ü�å(Ý ãÈî�ä?è�á�ã¦ß%êzÜ�é�Ý�ÜëÞdÝ ÚuÝiä�å(Û?ßçå(Ú`ÿ��$�����úí.å¨Ü�éuä�ßdæ�Ý ä�â Ü�è Ú�è�å(Û?õ å(ÚÂà
Û�Ü�ÝiÚ;Þ#ß%Û%ò'chÚ�è�å(Û?õ å¦Ú;Û4Ü�ÝiÚ�Þdßúí.å(ã(ãºÜ4õDî�å(Þ%Ýiã(ã¦õ é�Ý�û�ßþÝ�Û?Û?èÂÞ#å�Ý�Ü?ß�Ûkè ìïÝ âÂåhoEß%ä?ß%Ú�ÜçÞdã(Ý�Û?Û%ù:ÝiÚ;â
í.å(ã¦ã6Ü?é�ð�Û�Þ#è�û ß%äSÝçÛ?è êëßdí.é�ÝiÜ�Û?êëÝ ã¦ã6î;è�ä�Ü�å¦è�Úbèiì0Ü?é�ßkå(Ú�î�ðÂÜHÛ�î�Ý�Þ#ß�ò�)Jè�íÈß%û ß%ä%ù�å¦ìMå¦Ü�ÛïÝ Û�Û�è à
Þ#å�Ý�Ü�ß%ÛºÝiä�ßJä�ßdêëè�û�ß%â�á�õëÜ?é�ßïÝ á;è�û�ßJä�ð�ã¦ß�ùDÜ?é�ßHÚ�è�å(Û?õëå¦Ú�Û�Ü�Ý Ú�Þ#ßïê�Ý�õçÞ#è�û�ßdä:êëè�ä?ßHÝiÚ�âeêëè ä�ß
èiìJÜ?é�ßWå(Ú�î�ðÂÜeÛ?î�Ý Þdß òMa:û ßdÚDÜ�ð�Ýiã(ã¦õ å¦Ü�å(Ûëé�è�î;ß�â Ü�é�Ý�ÜëÜ?é�ßúÚ�è å�Û�õ å(Ú�Û�Ü�ÝiÚ;Þ#ßúå¨Ü�Û�ß%ã¨ìïí.å¦ã(ãºá;ß
ä�ßdêëè�û ß�â3ò )Jè�íÈß%û ß%ä%ùBå¦ìYê�ÝiÚ�õUè ìÈå¦Ü�Û�Ú�ßdå(æ é�á;è�ä�ÛHÝ ä?ßôä?ß%êëè�û ß%â ��ä�Û4Ü�ùmå¨Ü�ÛpÝ Û�Û?è�Þdå(ÝiÜ?ß�Û�ê�Ý�õ
ßdû�ßdÚDÜ?ð;Ýiã(ã¦õ å¦Ú�Þdã¦ð;âÂßçå(Ú�Û4Ü�ÝiÚ�Þdß%Û�è ìÈÜ�é�ßeÛ�ÝiêëßçÞ#ã�Ý Û�Ûïì�ä�è ê Ü?é�ßçè Ü?é�ß%äkÛ?å(âÂß�è ìºÜ?é�ß�è�ä?å(æ å(Ú�Ýiã
âÂß�Þ#å�Û�å(è ÚëáEè ð�Ú�â�Ýiä�õ ù�Ý Ú�âëå¦ÜÈå�Û�î;èDÛ?Û?å(á�ã¦ßSÜ?é�ÝiÜ:ä?ß%êëè�ûDå(Ú�æïÜ?é�ßJÚ�è�å(Û?õkå(Ú�Û�Ü�ÝiÚ;Þ#ßJÝiÜ�Ü?é�ÝiÜÈîEè å(Ú�Ü
Þ#è�ð�ã�âþÞ%Ýið�Û?ß�Û�è�êôßHè ìoå¦Ü�ÛSâ�å(Û�Ü�Ý Ú�ÜSÝ�Û?Û?èÂÞ#å�Ý�Ü?ß�ÛÈÜ?èëá;ßpÞdã(Ý�Û?Û?åh��ß%âþå¦Ú;Þ#è ä�ä�ß%Þ�Ü�ã¦õ�ò
� � � 
 � Û?è ã(û ß�ÛmÜ�é�å�Û6î�ä?è�á�ã¦ß%ê á�õpÞ#è Ú;Û�å�âÂßdä�å(Ú�æ.Ü?é�ßYß3oEß�Þ�Ü0èiì�Ü�é�ßºä?ß%êëè�û�Ý ã è ì;ÝiÚ]å¦Ú�Û�Ü�Ý Ú�Þ#ß

è ÚúÝiã(ãBÜ?é�ßHå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛYå(ÚeÜ�é�ß %RN]Q+VmQTS9PIe6Ü�ä�Ý å¦Ú�å¦Ú�æëÛ?ß#Ü Z å(Ú�Û4Ü�ß%Ý�âeè ìoÞ#è�Ú�Û?å(âÂß%ä?å(Ú�æ]è Ú�ã(õëÜ?é�èDÛ�ß
å(Ú�Û4Ü�ÝiÚ�Þdß%Ûïä�ßdê�Ýiå(Ú�å(Ú�æWå¦Ú !ºòôÙGÚ è Ü?é�ß%äïíYè ä�â�Û%ùmÝiÚ å¦Ú;Û4Ü�ÝiÚ�Þdß � å(Ûïä�ßdêëè�û ß�âbì�ä�è ê ! è Ú�ã(õ
å¦ìYÝ�Ü�ã(ß%Ý�Û4Ü�Ý Ûïê�ÝiÚ�õbèiìÈå¨Ü�Û�Ý Û�Û�èÂÞ#å�Ý�Ü�ß%Û:9 å(Ú�Þdã¦ð�â�å¦Ú�æeÜ?é�èDÛ�ß]Ü?é;Ý�Ü�ê�Ý�õbé�Ý�û ßôÝiã(ä?ß�Ý âÂõWáEßdßdÚ
ä�ßdêëè�û ß�â�ì�ä�è ê !�9 Ýiä�ß�Þ#ã�Ý Û�Û�åh��ß�âeÞ#è�ä?ä�ß%Þ#Ü?ã(õçí.å¦Ü?é�è�ðÂÜSå¨Ü�ò
üºé�ð�Û%ùÂÜ?é�ß�ä?ß%êôè�û�Ý ãBÞdä?å¦Ü?ß%ä?å(è ÚWÞdÝ ÚþáEß�ä�ß%Û�Ü�Ý�Ü�ß%âúÝ Û �
8.ßdêëè�û ß � å¦ìkÝ�Üþã¦ß�Ý Û�ÜþÝ ÛeêëÝ Ú�õ`è ìpå¨Ü�ÛeÝ Û�Û?è�Þdå(ÝiÜ?ß�Û�å¦Ú ZQíÈè�ð�ã(â áEß Þdã(Ý�Û?Û?åh��ß%â
Þ#è ä�ä�ß%Þ�Ü�ã¦õ�í.å¦Ü?é�è ðÂÜ��ëò

��Û�å(Ú�æ�Ü�é�å(ÛJêëè�â�å+�;Þ%Ý�Ü�å¦è�Úmù�ß�Ý Þ�éWå¦Ú;Û4Ü�ÝiÚ�Þdß � å¦ÚWÜ�é�ßpè ä�å(æ å(Ú�Ýiã3Ü�ä�Ý å¦Ú�å¦Ú�æçÛ?ß#Ü�Z Þdè ÚDÜ?å(Ú�ð�ß%Û
Ü?èôê�Ýiå(ÚDÜ�Ýiå(ÚWÝkã(å(Û�Ü.èiìKå¦Ü�Û�
 	\�ïÚ�ß%Ý ä?ß�Û4ÜºÚ�ßdå(æ é�áEè ä�Û:å(Ú !ºùÂßdû�ßdÚþÝiì·Ü?ß%ä � å(ÛYä�ßdêëè�û ß�âëì�ä�è ê
!ºò�üºé�å�Û:å(ÚçÜ�ð�ä�Úçêëß%ÝiÚ;ÛMÜ�é�Ý�Üºå¦Ú;Û4Ü�ÝiÚ�Þdß%ÛÈå¦Ú�! é�Ý�û ßïÝ Û�Û�èÂÞ#å�Ý�Ü�ß%Û0Ü�é�Ý�Ü.Ýiä�ßSáEèiÜ�éeå(ÚþÝiÚ;â�è ðÂÜ
èiì !.ùEí.é�å¦ã(ß]å(Ú�Û�Ü�Ý Ú�Þ#ß�ÛSÜ�é�Ý�ÜHé�Ý�û ßká;ß%ßdÚ ä�ßdêëè�û�ß%âúì�ä�è ê ! é�Ý�û�ßpÚ�èþÝ�Û?Û?èÂÞ#å�Ý�Ü�ß%Û���á;ß�ÞdÝ ð�Û�ß
Ü?é�ßdõuÝiä�ßeÚ�è ã(è Ú�æ�ßdäëÝUÚ�ß%å¦æ�éDáEè äôèiìJÝ Ú�õ å(Ú�Û�Ü�Ý Ú�Þ#ßB%�ò üºé�å�Û]êëèÂâÂåh�;ÞdÝiÜ?å(è Ú`êëÝm, ß�Ûpð�Û?ßþè ì
Ý â�âÂå¨Ü�å¦è�Ú�ÝiãEå(ÚÂì�è ä�ê�Ý�Ü?å(è ÚçÜ?é�ÝiÜºå�ÛYÝ�û�Ý å¦ã�Ýiá�ã¦ßJì�è äYß%Û�Ü?å(êëÝiÜ?å(Ú�æôæ ßdÚ�ßdä�Ýiã(å¦ñ�Ý�Ü?å(è Ú�Ý�ÞdÞ#ð�ä�Ý�Þ#õ ù�ÝiÚ;â
Ýiã�Û?èWÝ�û�è å�â�Û�Û?è êëß�î�ä�è á�ã(ßdê�ÛïÜ?é;Ý�Ü]Þ%ÝiÚ èÂÞdÞ#ð�ä�í.å¨Ü�é ÿ��������þÛ?ð�Þ�é Ý Ûpä?ß%êôè�û�å(Ú�æúßdÚDÜ?å(ä?ß
Þ#ã(ð�Û�Ü?ß%ä�Û%òküºé�å�ÛHÞ�é�ÝiÚ�æ�ß]å�Ûïê�Ý âÂßëá�õbä?ß%êëè�ûDå(Ú�æþã¦å(Ú�ß%Û��$6eÝ Ú�âM� +çì�ä�è ê Ü�é�ßëî�Û�ß%ð�âÂè à�Þdè�â�ß



� � � ��� � �5��
 ��� ��� 
 ��� � � � � �

ì�è äpÿ��������eå¦Ú ó�ß�Þ�Ü?å(è ÚXp�ò �ôÛ?èþÜ?é�ÝiÜHå(Ú�Û�Ü�Ý Ú�Þ#ß�ÛïÜ?é�ÝiÜHé;Ý�û ßkáEßdß%Ú ä�ßdêëè�û�ß%âbì�ä�è ê ! í.å(ã¦ã
Û�Ü?å(ã¦ãmáEßpÝ Û�Û?è�Þdå(ÝiÜ?ß�ÛÈè ìKÜ�é�ßdå(äSÚ�ß�Ýiä�ß%Û�ÜºÚ�ßdå(æ é�á;è�ä�ÛYå(Ú !ºò
ÿ������ �`Ýiã�Û?èuÞ�é�ÝiÚ�æ�ß%ÛôÜ�é�ßUè ä�âÂß%ä�èiìHä?ß%êôè�û�Ý ã.èiì�å¦Ú;Û4Ü�ÝiÚ�Þdß%Û%ò Ù�Üeå(Ú�å¦Ü?å�Ýiã(ã¦õ Û�è�ä�Ü�ÛôÜ?é�ß

å(Ú�Û4Ü�ÝiÚ�Þdß%ÛJå¦Ú�! áDõþÜ?é�ßôâÂå�Û�Ü�ÝiÚ;Þ#ß�Ü�èçÜ?é�ßdå(ä�Ú�ß�Ýiä�ß%Û�ÜSßdÚ�ß%êkõ�òJÙGÚ�Û�Ü�Ý Ú�Þ#ß�ÛJÝiä�ß�Ü�é�ßdÚ Þ�é�ß%Þ`, ß�â
ì�è ä0ä�ßdêëè�û�ÝiãDá;ß%æ å(Ú�Ú�å(Ú�æ�Ý�ÜoÜ?é�ßºå(Ú�Û�Ü�ÝiÚ;Þ#ßÈì�ð�ä�Ü�é�ß%Û�Ü0ì�ä?è�ê å¨Ü�Û0Ú�ß%Ý ä?ß�Û4ÜoßdÚ�ß%êkõ�òoüºé�å�Û6Ü?ß%Ú�â�ÛoÜ?è
ä�ßdêëè�û ßSå(Ú�Û�Ü�Ý Ú�Þ#ß�ÛMì�ð�ä?Ü?é�ß%Û�ÜÈì�ä�è ê Ü?é�ß�âÂß�Þ#å�Û�å(è ÚçáEè ð�Ú�â�Ýiä�õ���ä�Û4Ü�ùDí.é�å(Þ�éçå(ÚçÜ�ð�ä�Úçå¦Ú;Þ#ä�ß%Ý Û?ß%Û
Ü?é�ßpÞ�é�ÝiÚ�ÞdßHèiì6ä�ß#Ü�Ýiå(Ú�å(Ú�æëá;è�ä�âÂß%ä.î;è�å¦ÚDÜ�Ûdò

��������� � � 
 � � �xQTe+L^Y3N]QTS�V � %IQ W=Y

ÿ������ �þÛ�è�ä�Ü�Û !`å¦ÚUÝ ÚWÝiÜ�Ü�ßdêëîÂÜSÜ�è�ä?ß%êôè�û�ß�Þ#ßdÚDÜ�ßdä.îEè å(Ú�Ü�ÛSáEß#ì�è�ä?ß�áEè ä�âÂßdä.îEè å(ÚDÜ�Û%ò .�Ú�ß
î�ä�è á�ã(ßdê í.å¨Ü�é Ü�é�å(ÛçêôßdÜ?é�èÂâ å�ÛôÜ?é�ÝiÜëÚ�è å�Û�õuå(Ú�Û�Ü�Ý Ú�Þ#ß�Û�Ýiä�ßúÝ ã(Û?è �?á;è�ä�â�ßdä �UîEè å(Ú�Ü�ÛdùºÝiÚ;â
ÞdÝ ð�Û?ß.Ü?é�ßïè ä�âÂß%äMèiìmä�ßdêëè�û�Ýiã�Ü?èkáEß�â�ä�Ý�Û4Ü�å(Þ%Ýiã(ã¦õëÞ�é�ÝiÚ�æ ß%âmò[.�Ú�ßJÚ�è å�Û�õëîEè å(ÚDÜÈå(Ú�Ü?é�ßïÞ#ß%Ú�Ü�ßdä
èiì0Ý]Þdã¦ð;Û4Ü�ßdä.ÞdÝ ð�Û�ß�ÛYêëÝ Ú�õ�î;è�å¦ÚDÜ�Ûºå(ÚþÜ?é�ÝiÜ.Þdã¦ð;Û4Ü�ßdäºÜ?èôáEßHÞdè Ú�Û?å�âÂßdä�ß%âeá;è�ä�âÂß%äºî;è�å¦ÚDÜ�Û%ù�ÝiÚ;â
Û?è êëßHèiìoÜ?é�ß�Û�ß�ÞdÝ Úþä�ßdê�Ý å¦Úúå¦Ú !`ßdû�ßdÚWÝ�ì·Ü�ßdäºÜ?é�ß�Ú�è å�Û�õeî;è�å¦ÚDÜSå�Ûºä?ß%êôè�û�ß%â3ò
üºíYè]î;Ý Û�Û�ß�Û:Ü�é�ä�è ð�æ�é !uÞ%ÝiÚúä?ß%êëè�û ßSÜ�é�ß�â�ÝiÚ�æ ã(å¦Ú�æëÞ#ß%ÚDÜ?ßdäºîEè å(ÚDÜ�Û%ùÂá�ðÂÜ.ð�ÚÂì�è�ä�Ü�ð�Ú�Ý�Ü�ßdã(õ ù

á�õëÜ?é�ÝiÜºÜ?å(êôß�Û?è êëßJáEè ä�âÂß%äYîEè å(ÚDÜ�ÛYê�Ý�õ�é�Ý�û ßïÝiã(ä?ß�Ý âÂõëáEßdß%Úþä�ßdêëè�û ß�âôÜ?é�ÝiÜSÛ�é�è�ð�ã�âçé�Ý�û�ß
áEßdßdÚ ,�ßdîÂÜ�ò
� � � 
 � Ü�é�ßdä�ß#ì�è�ä?ßMð;Û�ß�Û6ÝJÚ�è å�Û�ßdà �;ã¨Ü�ßdä�å¦Ú�æ.î;Ý Û�Û i`Y5/ %IN-Y.Û?è ä?Ü?å(Ú�æ.Ü�é�ß:å(Ú�Û�Ü�ÝiÚ;Þ#ß%Û6å(Ú !ºò6üºé�å(Û

å�ÛKâÂè�Ú�ßMð�Û?å¦Ú�æSÝ.ä?ð�ã¦ß:Û?å(êôå(ã�Ýiä3Ü�è������ � � å(ã�Û�è�Úmùu�����C!m% �?cJÚ�õ�å(Ú�Û�Ü�ÝiÚ;Þ#ßMêëå�Û?Þdã(Ý�Û?Û?å+�;ß%âïá�õ�å¦Ü�Û

ïÚ�ß�Ýiä�ß%Û�ÜKÚ�ßdå(æ é�áEè ä�Û3å�Ûmä�ßdêëè�û ß�â3òmüºé�å�ÛKä�ßdêëè�û ß�ÛBÚ�è å�Û?õ�å(Ú�Û�Ü�ÝiÚ;Þ#ß%Û%ù�Ý ÛmíYßdã(ã�Ý�ÛmÞ#ã(è�Û?ßMáEè ä�âÂßdä
îEè å(Ú�Ü�Ûdù�í.é�å(Þ�ékÞ%ÝiÚ�å(ÚpÜ�ð�ä?Ú]Û�êëè�èiÜ�é�Ü?é�ßYâÂß%Þdå(Û?å(è ÚpáEè ð�Ú;â�Ýiä�õïÛ?ã(å¦æ�é�Ü�ã¦õ�ò6üºé�å�Û6é�ßdã(î�ÛKÜ?è�Ý�û�è å�â
��è�û�ßdä-��Ü�Ü�å¦Ú�æ �HÜ�é�ßpâ�Ý�Ü�Ý�ù�å�ò ß�ò¦ùÂð�Û?å(Ú�æ�Ý]âÂß�Þ#å�Û�å(è ÚúÛ�ð�ä�ì�Ý�Þ#ß�Ü?é�ÝiÜºæ�è�ß%ÛYá;ß%õ è�Ú�âeêëèÂâÂß%ã¦å(Ú�æ]Ü?é�ß
ð�Ú�â�ßdä�ã¦õ�å(Ú�æôì�ð�Ú�Þ�Ü�å¦è�ÚbÝiÚ�âWÛ�Ü�Ýiä?Ü�ÛÈÜ�è�êôèÂâÂß%ã3Ü?é�ßpâ�Ý�Ü�ÝôÛ�Ýiêëî�ã(å(Ú�æ�âÂå(Û�Ü?ä�å(á�ðÂÜ?å(è ÚWÝ ÛºíYßdã(ã�ò
cSì·Ü?ßdäkä?ß%êôè�û�å(Ú�æeÚ�è å�Û�õbå(Ú�Û�Ü�ÝiÚ;Þ#ß%Ûïì�ä�è ê ! å(Ú Ü�é�å(ÛpêëÝ Ú�Ú�ß%ä%ùBÜ�é�ßëå¦Ú�Û�Ü�Ý Ú�Þ#ß�Û�Ýiä�ßôÛ?è ä?Ü?ß�â

á�õ âÂå�Û�Ü�ÝiÚ;Þ#ßëÜ?èWÜ�é�ßdå(äkÚ�ß%Ýiä�ß%Û�Ü�ßdÚ�ß%êkõ ä?ß%êëÝ å¦Ú�å¦Ú�æbå(Ú !ºù0ÝiÚ�â Ü?é�ð�Ûpî;è�å¦ÚDÜ�Ûpì�ÝiäHì�ä�è êzÜ?é�ß
ä�ß%Ýiã3âÂß�Þ#å�Û�å(è ÚúáEè ð�Ú�â�Ýiä�õeÝiä�ß�ä�ßdêëè�û�ß%â!�;ä�Û�Ü%òMüºé�å�Û.Ýiã(ã(è�íSÛÈîEè å(ÚDÜ�Ûºå(ÚDÜ?ßdä�Ú�Ý ãBÜ?è�Þ#ã(ð�Û�Ü?ßdä�ÛYÜ?è
áEß�ä?ß%êôè�û�ß%âeß%Ýiä�ã(õ�å¦ÚúÜ?é�ß�î�ä?èÂÞdß%Û�ÛdùÂß%û ßdÚúå¦ì6Ü�é�ßdä�ßHíÈß%ä?ßHÚ�è�å(Û?õçîEè å(Ú�Ü�Û.Ú�ß�Ýiä�áDõ�ò

��� � ��� � � 
 � � � %IN-Y � PIN-YD/&:&eTe 0=�rQTefLyY=N]QTSuV � %RQ W3Y

� � ��
 � å�Ûúå(âÂß%ÚDÜ?å�ÞdÝiãïÜ�è ÿ������
# ß#ø�Þ#ß%îÂÜþÜ�é�Ý�Übå(Ú�Û�Ü?ß%Ý�â è ìká�ã(å¦Ú�â�ã¦õ Ý î�î�ã(õDå(Ú�æ������çù
Ü?é�ßeÚ�è�å(Û?ß#àO��ã¦Ü?ßdä�å(Ú�æbî�Ý Û�Û�ä�ßdêëè�û ß�Û�ß%Ý�Þ�é å¦Ú�Û�Ü�Ý Ú�Þ#ßeè Ú�ã(õ å¦ìSå¦Ükå(Û � �B%Hêëå(Û�Þ#ã�Ý Û�Û?å+��ß�â á�õ å¦Ü�Û

WÚ�ß�Ýiä�ß%Û�Ü�Ú�ß%å¦æ�é�á;è�ä�Û%ù/PIS9~'�D!m%Så¨Ü�âÂè�ß%Û�Ú�è Üïé�ð�ä?ÜJÜ�é�ßôÞdã(Ý�Û?Û?åh�;ÞdÝiÜ?å(è ÚbèiìMè Ü?é�ß%ä�å(Ú�Û�Ü�Ý Ú�Þ#ß�Ûdò
� é�å(ã¦ßYÿ������ #Sð;Û�ð�Ý ã¦ã(õJíYè äz,ÂÛBíÈß%ã¦ã�ù�å¨Ü6Þ%ÝiÚHå(Ú�ä�Ý ä?ß�ÞdÝ�Û�ß�ÛBä?ß%êëè�û ßoì�Ýiä3Ü�è�è.êëÝ Ú�õJå(Ú�Û4Ü�ÝiÚ�Þdß%Û
å(Ú Ü�é�ßëÚ�è å�Û�ßdà�ä�ß%â�ð�Þ�Ü�å¦è�ÚUî�Ý Û�Û%òpÙGÚ è�Ú�ßôß#øÂî;ß%ä?å(êëßdÚDÜ%ù3å¦Ü�íÈß%ÚDÜ�Û?èçì�Ý ä�Ý Û�Ü?èWä�ßdêëè�û ßôÝiã(ãoè ì
Ü?é�ßdêWò ÿ������ � Ý�û è å�â�ÛëÛ?ð�Þ�é`î�ä?è�á�ã¦ß%ê�Û�ÝiÚ�â`Ü?é�ð�Ûçî�ä?è Ü?ß�Þ�Ü�Û�Ý æ�Ý å¦Ú�Û�Üëß%Û?î;ß�Þ#å�Ýiã(ã¦õ`î;è�è ä
æ ß%Ú�ßdä�Ýiã(å(ñ%Ý�Ü�å¦è�ÚçÝ Þ%Þ#ð�ä�Ý Þdõkå(ÚþÛ?ð�Þ�éçä�Ýiä�ßJÞdÝ�Û�ß�Ûdù�Ý�ÜÈÜ?é�ßïß#øÂîEßdÚ�Û?ß�è ìKÛ�ã(å(æ éDÜ?ã(õëé�å¦æ�é�ßdäºÛ�Ü?è ä�Ýiæ�ß
ä�ß%öDð�å(ä?ß%êôß%ÚDÜ�ÛYè ÚbÝ�û ß%ä�Ý æ ß�ò

��������� � � 
 � � �Uv�%	%ILM#&QTS�V LM#*Y � Y`_=Q W]Q5%RS � %H:&S9~�PRN30

� � ��
 � êëèÂâÂå+�;ß%Û�ÿ��$��� �WÛ?èçÜ?é;Ý�ÜHå¦Ú�Û�Ü�Ý Ú�Þ#ß�Û�Ý ä?ßôÞ#è�Ú�Û�å�âÂß%ä?ß�âWì�è äïä?ß%êëè�û�Ý ãKáEßdæ�å¦Ú�Ú�å¦Ú�æ
í.å¦Ü?éuå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛpÜ?é�ÝiÜôÝ ä?ß�S?YzPIN-Y=W`LHÜ�èbÜ?é�ßdå(ä]Ú�ß�Ýiä�ß%Û�ÜpßdÚ�ß%êkõ�ù0Ý Ú�â î�ä�èÂÞ#ß%ß%âÂå(Ú�æbè ð�Ü4íYÝ ä�â3ò



� � �������	��
��
�������������
����

üºé�å�ÛÈÛ?ßdä�û ß�ÛMÝ ÛÈÝpÚ�è�å(Û?ß#à�ä�ß%âÂð�Þ#Ü?å(è Úëî�Ý�Û?Û%ù�á�ðÂÜÈí.å(ã¦ãBÝiã�Û?èkÞdÝ ð�Û�ßJêôèDÛ4ÜYå¦ÚDÜ�ßdä�Ú�Ýiã;î;è�å¦ÚDÜ�Û:Ü?èká;ß
ä�ßdêëè�û ß�â�Ý ÛÈíÈß%ã¦ã�ò �Èõëä�ßdêëè�û�å¦Ú�æpî;è�å¦ÚDÜ�Û:Ú�ß�ÝiäÈÜ?é�ßHâÂß�Þ#å�Û�å(è ÚçáEè ð�Ú�â�Ýiä�õ���ä�Û4Ü�ù Ü�é�ßïâ�ß%Þ#å�Û?å¦è�Ú
áEè ð�Ú�â�Ýiä�õuå(Û�Û?êëè�èiÜ?é�ß%â3ò�c.ì·Ü�ßdä�Ü�é�å(Ûçî�Ý Û�Ûdù:Ü?é�ßúì�ð�ä?Ü?é�ß%Û�Ü�à�Ü?èià�Ú�ß�Ýiä�ß%Û�Üôî�Ý�Û?Û�Ý�ÛëâÂè Ú�ßWá�õ
ÿ������ �çå(ÛSâ�è Ú�ßHä�ßdîEß%Ý�Ü�ß%âÂã(õçð�ÚDÜ�å¦ãmÚ�è]ì�ð�ä�Ü�é�ßdäSå(êëî�ä�è�û ßdêëß%Ú�Ü.ÞdÝ ÚþáEß�ê�Ý âÂß�ò
c êëè�â�å+��ß�âçû�ßdä�Û�å(è Ú�è ìoÿ��$��� 	ôíºÝ ÛMð;Û�ß�âçå(Ú�Ü?é�ß � Y`~H:*_zY`~ 
 NG%mi`Pmi3QTefQ W]L QK_ ��Y4:&N-PIe���Y=LO|

;=%RN9> �O� ������%X� � å(ã�Û�è�Ú � � Ýiä?Ü?å(Ú�ßdñ�ù����m����áU%�ùJí.é�å(Þ�é÷å�ÛúÝ � P�~RQKPIe � PRW`Q W8� :&S?_=LOQ5%RS
� � ��� %ëÚ�ß#Ü4íYè äz, ð�Û�ß�â`ì�è äçÞ#ã�Ý Û�Û?å+�;Þ%Ý�Ü�å¦è�Úmò üºé�ß � ����� ð�Û?ß%â Ý ä?ß�âÂð�Þ#Ü?å(è Ú`Ü?ß%Þ�é�Ú�å(öDð�ß
Ü?é;Ý�Ü]å(Ú�Þdã¦ð�â�ß%âuÝUÞdè Ú�Û?ßdä�û�Ý�Ü�å¦û�ß�Ú�ß%Ý ä?ß�Û4Ü?à>Ü�èià�ì�ð�ä�Ü�é�ß%Û�ÜpÚ�è�å(Û?ß#àO��ã¦Ü?ßdä�å(Ú�æUî�Ý�Û?ÛHì�è�ã¦ã(è�íYß%â á�õ Ý
êëè ä�ß�Ýiæ æ�ä?ß�Û?Û?å(û ß.ì�ð�ä?Ü?é�ß%Û�Ü�à�Ü?èià�Ú�ß�Ýiä�ß%Û�ÜºÚ�è�â�ßïå(Ú�Û�Ü�Ý Ú�Þ#ßHä�ß%âÂð�Þ#Ü?å(è ÚWî�Ý�Û?Û%ò

�����"��� Y`_=N-Y3v!Y=SUL^PIe � S9_&%�~RQTS�V � Y=SuVIL�#

üºé�ß � Yz_3N-Y3v�Y3S*LyPRe � S9_&%�~IQTS�V � Y3S�VmL�# � � � � %oÝiã(æ è�ä?å¦Ü?é�ê÷å�ÛoÜ?é�ßºÛ�ÝiêëßºÝ Û�ÿ������
#Eù�ßdøÂÞdßdîÂÜ
Ü?é;Ý�Üpå¦Üpð�Û�ß�ÛïÜ?é�ß�ß%Ú�Þ#èÂâÂå(Ú�æbã(ßdÚ�æ Ü?é é�ß%ð�ä?å�Û�Ü?å�Þ �>Ý ÛHå�Û�ð�Û?ß%â å(Ús�
���"����zÝ Ú�â ��� 	 � �5"$4
å(ÚWó�ß�Þ�Ü�å¦è�Úb)�ò !Âò l�%MÜ?èëâÂß�Þ#å�âÂß�å(Úúß%Ý Þ�éúÞdÝ�Û�ß�í.é�ß#Ü�é�ßdäSÝ Úeå(Ú�Û4Ü�ÝiÚ�ÞdßïÞ%ÝiÚþá;ßHä�ßdêëè�û ß�â3ò0ÿ��

Û�Ü�Ýiä?Ü�ÛSí.å¨Ü�é ! � Zkù�ÝiÚ�âWáEßdæ�å¦Ú;Û.í.å¨Ü�éUÝ�Ú�è�å(Û?ß#àO��ã¦Ü?ßdä�å(Ú�æëî�Ý Û�Û.å(Úúí.é�å(Þ�ébß�Ý Þ�éWå¦Ú;Û4Ü�ÝiÚ�Þdß�å(Û
ä�ßdêëè�û ß�âWå¨ì ��Ý�%Jå¦Üïå�Ûïêôå�Û�Þ#ã�Ý Û�Û�åh��ß%âUáDõbå¦Ü�Û 
WÚ�ß%Ýiä�ß%Û�Ü�Ú�ßdå(æ é�á;è�ä�Û%ù3ÝiÚ�â ��áU%Jä�ßdêëè�û�å¦Ú�æçÜ?é�ß
å(Ú�Û4Ü�ÝiÚ�Þdßôâ�èDß�ÛJÚ�èiÜHå¦Ú�Þdä?ß�Ý Û?ßpÜ�é�ß]ß%Ú�Þ#èÂâÂå(Ú�æþã¦ß%Ú�æiÜ�é Þ#èDÛ4Ü�òpüºé�ßôä?ß%êëÝ å¦Ú�å¦Ú�æþå¦Ú;Û4Ü�ÝiÚ�Þdß%ÛïÝiä�ß
Ü?é�ßdÚ�Û�è�ä�Ü�ß%â]á�õpÜ?é�ßSâÂå(Û�Ü�Ý Ú�Þ#ßºÜ�èïÜ?é�ß%å¦äMÚ�ß%Ýiä�ß%Û�Ü�ßdÚ�ß%êkõ�ù�ÝiÚ;âôÝ�Û0ã¦è�Ú�æ�Ý Û�Ý ÚDõkå¦êëî�ä�è�û ß%êôß%ÚDÜ
å�Ûëá;ß%å¦Ú�æ ê�Ý�âÂß ùÈÜ?é�ßbä�ßdê�Ý å¦Ú�å(Ú�æ å(Ú�Û4Ü�ÝiÚ�Þdß%Û�Ý ä?ßúä?ß%êëè�û ß%â ��Û�Ü�Ý ä�Ü�å¦Ú�æ í.å¦Ü?é Ü?é�ßbå¦Ú�Û�Ü�Ý Ú�Þ#ß
ì�ð�ä?Ü?é�ß�Û4ÜJì�ä?è�ê å¦Ü�ÛJÚ�ß%Ý ä?ß�Û4ÜSß%Ú�ßdê]õ&%.å¨ìMâÂè�å¦Ú�æþÛ�èçâÂè�ß�Û.Ú�èiÜ�å¦Ú�Þdä?ß�Ý Û?ßHÜ?é�ßkßdÚ�Þdè�â�å¦Ú�æeã¦ß%Ú�æiÜ�é
Þ#èDÛ4Ü�ò

��8������ ��@BJ�� �u<?> � � � ��	�E �K> 	

�UÝ ÚDõbè ìMÜ?é�ßôä�ß%â�ð�Þ�Ü�å¦è�ÚUÜ?ß�Þ�é�Ú�å�öDð�ß%Û�Û?ð�ä�û ßdõ�ß%âbå(Ú óÂß%Þ�Ü�å¦è�Ú )úÝiÚ;â Ýiã(ã�èiì:Ü?é�ßôÜ?ß�Þ�é�Ú�å�öDð�ß%Û
î�ä�è îEè�Û?ß%âHå(Úkó�ß%Þ#Ü?å(è Ú$pJíÈß%ä?ßMå(êëî�ã(ßdêëßdÚDÜ?ß�âpÝiÚ;âïÜ?ß%Û�Ü?ß�â�è Ú�)"�Mâ�ÝiÜ�Ý Û?ß#Ü�Û3ì�ä�è ê Ü?é�ß �UÝ Þ�é�å¦Ú�ß
�mß�Ýiä�Ú�å(Ú�æ q�ÝiÜ�Ýiá;Ý Û?ß�8SßdîEè�Û?å¨Ü�è ä�õkÝ�Ü�Ü�é�ß �SÚ�å¦û�ßdä�Û�å¦Ü4õpèiì�'YÝiã(å¦ì�è ä�Ú�å(Ý�ùiÙGä�ûDå(Ú�ß$� �bßdä�ñd� �bð�ä�à
î�é�õ ù[���m�"+�%�òïüºé�è�Û?ßôå¦Ú�Þdã¦ð;âÂß%â å¦Ú Ü?é�ß�Û�ßôß#øÂîEßdä�å¦êëßdÚDÜ�Û�Ý ä?ß �����eù������eù9�����eùk� �����çù
����� '�-*���eù ��� �Bù � � #EùU�����"����Wù"� � 	 � ��"$4Bù�ÿ��
.ù�ÝiÚ;âúÿ���������à4ÿ������
	Eò
üºé�ß�Û�ßHßdø�îEßdä�å(êôß%ÚDÜ�ÛºíYßdä�ßïã(å(êôå¦Ü?ß�âþÜ?èôÜ?é�èDÛ�ß�Ý ã¦æ�è ä�å¨Ü�é�ê�ÛMÜ�é�Ý�ÜJÞ�é�è�èDÛ�ßHÝëÛ�ð�á;Û�ßdÜ !uì�ä�è ê

Ü?é�ßSÜ?ä�Ýiå(Ú�å(Ú�æ]Û?ß#Ü Z Ü?èpð;Û�ßJì�è äºÛ�ð�á;Û�ß�ö�ð�ßdÚDÜÈÞ#ã�Ý Û�Û?å+�;Þ%Ý�Ü�å¦è�Úmòoüºé�ßdä�ß#ì�è ä�ß ù Ü?é�ß�êëß#Ü?é�è�â�Û:Ü�é�Ý�Ü
êëèÂâÂå¨ì�õëÜ�é�ßHå¦Ú;Û4Ü�ÝiÚ�Þdß%Û:Ü?é�ß%êëÛ?ßdã(û ß�ÛYíÈß%ä?ß�Ú�èiÜºå¦Ú;Þ#ã(ð�âÂß%âmùÂå>ò ß ò(ù�ä?ð�ã(ß#à�á�Ý�Û�ß�â3ù�î�ä?è Ü?èiÜ4õ�îEß ùÂÝiÚ;â
é�õ�î;ß%ä?ä�ß%Þ#Ü�ÝiÚ�æ ã(ß#à�á�ð�å(ã(âÂå(Ú�æþêôßdÜ?é�èÂâ�Û%òôóÂå¦êëå(ã(Ý ä?ã(õ ùD; � < ÝiÚ�â <:� � íYßdä�ßkß#ø�Þdã¦ð�â�ß%â Û�å(Ú�Þ#ß
Ü?é�ßdõWÝiä�ß�î�Ýiä?ÜSèiì�êëè ä�ßpÞ#è�êôî�ã¦å�ÞdÝiÜ?ß%âWÛ?õÂÛ4Ü�ßdê�Ûdòd� < � � íºÝ Û.ßdø�Þ#ã(ð�âÂß%âWáEß%Þ%Ýið�Û?ß�å¦Ü�âÂè�ß%Û
Ú�è Ü0Û?î;ß�Þ#å¦ì�õ�é�è�í ê�ÝiÚ�õHå¦Ú;Û4Ü�ÝiÚ�Þdß%ÛKÜ?èJä�ß#Ü�Ýiå(ÚmùiÝiÚ;â�å¨Ü�ÛoêôßdÜ?é�èÂâ]å(ÛoÛ?ð�á�Û?ð�êëß%âpá�õ ���
	 ���5"$4Bò
ó�å(êëå¦ã�Ýiä�ã¦õ�ù*����� ÝiÚ�â �! �"$#&%�' ( �!+�, / "�0�1 / #3254!6JÝ ä?ßïå¦êëî�ä�è�û ß�âeð�î;è�Úúá�õþÿ������ �eÝiÚ;â
ÿ���������ùÂä�ß%Û?î;ß�Þ�Ü�å¦û�ßdã(õ ù�ÝiÚ;âþÝ ä?ßïÜ?é�ð�ÛSÚ�èiÜ.å(Ú�Þ#ã(ð�âÂß�âeì�è�äºÜ?é�ßpÛ�ÝI,�ßHèiì6î;Ýiä�Û�å(êëè Ú�õ ò
üºé�ßHá�Ý�Û�å�Þ 
�Ú�ß�Ýiä�ß%Û�ÜÈÚ�ß%å¦æ�éDáEè ä � '5����%ÈÝiã(æ è�ä?å¦Ü?é�ê½Ü�é�Ý�Ü.ä�ß#Ü�Ýiå(Ú�Û���(m(�� è ìKÜ�é�ßïÜ?ä�Ýiå(Ú�å¦Ú�æ

Û?ß#ÜSå�Û.Ýiã�Û�èëå(Ú�Þ#ã(ð�âÂß�âeì�è�äSÞ#è�êôî;Ýiä�å(Û?è Úmò
cJã¦ã6èiìKÜ�é�ßpÝiã(æ è�ä?å¦Ü?é�êëÛYð�Û?ß 
 � )�ù�ÝiÚ�âþå(Úúè�ð�ä.ß#øÂîEßdä�å¦êëß%Ú�Ü�ÛYÜ?é�ß%õþÝ ã¦ã3ð�Û?ßHÜ?é�ß � ;ëÿ <

âÂå�Û4Ü�ÝiÚ�ÞdßSì�ð�Ú;Þ�Ü?å(è ÚKò � a�øÂîEßdä�å¦êëßdÚDÜ�ÛMíYßdä�ßJÝiã�Û�è]âÂè Ú�ß�ð�Û?å¦Ú�æ]Ýpêëè ä�ß.Ü?ä�Ý â�å¨Ü�å¦è�Ú�Ýiã*a:ð�Þ#ã(å�âÂß%Ý Ú
âÂå�Û4Ü�ÝiÚ�ÞdßMêëß#Ü�ä?å�Þ�í.å¦Ü?épè�û�ßdä�ã(Ý î�êëß#Ü�ä?å�Þ0ì�è�äKÚ�è�êôå(Ú�Ý ã�Ý�Ü?Ü?ä�å¦á�ðÂÜ?ß�Ûdù�á�ðÂÜ6Ü?é�ßÈÝ�û ßdä�Ýiæ�ß�Ý ÞdÞdð�ä�Ý Þ#õ
ì�è ä.ß%û ß%ä?õ�è�Ú�ß�èiì6Ü?é�ßpÝ ã¦æ�è ä�å¨Ü�é�ê�ÛÈíºÝ Ûºé�å¦æ�é�ßdä.ð�Û?å(Ú�æ � ;ëÿ < ò %



� � � ��� � �5��
 ��� ��� 
 ��� � � � � �

�UPmi3ehY � � P�� � 8.ß%Û?ð�ã¦Ü�ÛYì�è�ä �����eù��!���çù �����Eù ��� #eÝ Ú�âWÿ��
.ò�üºé�ßHã(ß#ì·Ü�Þdè ã(ð�êëÚúÛ?é�è�íSÛ
æ�ßdÚ�ß%ä�Ý ã¦å(ñ%ÝiÜ?å(è ÚþÝ�ÞdÞdð�ä�Ý�Þ#õçÝ Ú�âçÜ�é�ß�ä�å¦æ�é�ÜSÞdè ã(ð�êëÚs� ������%YÛ?é�è�íSÛºí.é�ÝiÜºîEßdä�Þ#ß%ÚDÜSèiìKÜ�é�ß

è�ä?å(æ å(Ú�ÝiãEÜ�ä�Ý å¦Ú�å(Ú�æ�Û?ß#Ü.íYÝ�Ûºä?ßdÜ�Ý å¦Ú�ß�âeá�õ�Ü�é�ß�ä�ß%âÂð�Þ#Ü?å(è ÚWÝiã(æ è�ä?å¦Ü?é�êWò
Database
Anneal

Australian

Breast Cancer(WI)

Bridges

Crx

Echocardiogram

Flag

Glass

Heart

Heart(Cleveland)

Heart(Hungarian)

Heart(Long Beach VA)

Heart(More)

Heart(Swiss)

Hepatitis

Horse Colic

Image Segmentation

Ionosphere

Iris

LED Creator+17

LED Creator

Liver (Bupa)

Pima Diabetes

Promoters

Sonar

Soybean (Large)

Vehicle

Voting

Vowel

Wine

Zoo
Average
#DROP3 better/worse

#Sig. better/worse

Wilcoxon

96.99 86.08 96.74 91.35

77.68 81.31 78.26 85.22

95.71 93.85 95.71 96.57

61.18 61.37 62.18 64.73

79.42 81.59 79.42 86.09

85.18 48.75 85.18 72.86

53.63 53.63 53.11 49.47

68.14 64.39 66.77 62.14

70.00 77.04 70.00 80.00

73.95 76.25 73.96 81.16

70.40 75.84 73.87 79.20

61.00 67.00 57.00 70.00

69.69 72.22 69.69 76.31

91.09 92.69 90.26 93.46

75.50 81.92 74.17 73.08

59.90 64.47 60.24 66.75

90.00 77.38 89.52 92.14

82.93 81.74 82.93 85.75

90.00 83.34 90.00 94.67

55.50 59.10 55.50 60.70

64.90 71.80 64.60 70.40

56.80 57.70 56.80 58.24

65.76 67.97 65.76 69.78

86.73 87.09 84.91 91.64

74.12 79.81 80.88 69.38

83.10 80.44 84.06 86.63

67.50 67.27 67.50 67.62

93.59 95.40 93.59 95.64

86.72 78.56 87.48 89.57

92.65 96.05 92.65 91.50

91.11 76.67 91.11 92.22

CNN SNN IB2 IB3

76.48 75.44 76.58 78.85

93.85

84.78

96.28

64.27

83.62

93.39

56.18

69.59

78.89

79.49

77.18

70.00

75.15

92.69

80.00

67.73

91.90

86.32

93.33

66.60

72.30

61.38

71.61

83.09

83.29

87.27

68.10

94.27

93.17

94.38

90.00

DEL

80.65

kNN Avg%
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82.35
94.56
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56.85
65.30
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79.00
78.04
70.26
73.02
92.95
78.69
60.89
89.71
83.99
92.27
66.21
70.79
60.33
71.00
88.64
77.90
84.81
66.80
94.44
85.57
93.50
91.05

32.54
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93.11

84.78

96.28

66.09

83.62

94.82

61.34

73.83

81.48

81.19

79.55

70.00

73.78

92.69

80.62

57.84

93.10

84.62

94.00

67.10

73.40

65.57

73.56

93.45

87.55

88.59

71.76

95.64

96.57

94.93

94.44
82.11

14-17
5-10

-78.99

31-0
31-0
99.5

26-5
19-1

99.50

9.30

2.56

1.89

35.64

3.08

6.91

45.88

38.42

4.73

13.64

12.28

19.28

16.81

4.25

7.59

21.82

11.11

12.88

9.56

20.90

13.92

38.36
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7.34

29.86

24.76

32.51

2.02
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%
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52.52
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52.59
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40.87
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12.47

%
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3.47

28.83

4.28

11.57

34.14
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Database
Anneal

Australian

Breast Cancer(WI)

Bridges

Crx

Echocardiogram

Flag

Glass

Heart

Heart(Cleveland)

Heart(Hungarian)

Heart(Long Beach VA)

Heart(More)

Heart(Swiss)

Hepatitis

Horse Colic

Image Segmentation

Ionosphere

Iris

LED Creator+17

LED Creator

Liver (Bupa)

Pima Diabetes

Promoters

Sonar

Soybean (Large)

Vehicle

Voting

Vowel

Wine

Zoo
Average

Average

#DROP3 better/worse

#Sig. better/worse

Wilcoxon

kNN DROP1 DROP2 DROP3 DROP4 DROP5 Avg%

93.11 87.70 95.61 94.11 94.36 95.24

84.78 64.49 83.62 83.91 84.78 83.91

96.28 77.52 95.86 96.14 96.28 95.71

66.09 39.64 61.18 56.36 57.36 62.82

83.62 65.94 84.64 85.80 85.51 83.77

94.82 93.39 94.82 93.39 94.82 93.39

61.34 43.18 62.79 61.29 59.58 58.13

73.83 62.97 65.04 65.02 65.91 65.45

81.48 72.59 81.85 83.33 81.85 81.11

81.19 70.91 79.55 80.84 78.19 79.84

79.55 72.17 78.52 80.29 79.22 79.60

70.00 69.00 70.00 73.50 74.00 73.00

73.78 63.46 73.98 76.38 74.36 74.63

92.69 93.46 93.46 93.46 93.46 92.63

80.62 72.38 80.75 81.87 78.75 83.29

57.84 59.15 70.74 70.13 67.73 68.45

93.10 81.19 92.86 92.62 94.05 89.29

84.62 79.77 86.60 87.75 86.90 86.90

94.00 84.67 94.67 95.33 95.33 94.00

67.10 61.40 69.20 70.40 69.50 69.80

73.40 68.30 71.80 71.70 71.90 72.00

65.57 58.24 67.77 60.84 62.60 65.50

73.56 65.23 70.44 75.01 72.53 73.05

93.45 87.00 84.91 86.82 86.82 87.00

87.55 64.93 80.88 78.00 82.81 79.88

88.59 77.20 86.60 84.97 86.29 83.73

71.76 59.91 67.37 65.85 67.03 70.22

95.64 93.11 94.50 95.87 95.87 95.86

96.57 83.31 91.08 89.56 90.70 93.36

94.93 90.98 93.24 94.93 94.93 96.08

94.44 88.89 88.89 90.00 91.11 95.56
82.11
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14.22
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11.42
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20.45

23.88
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16.90
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23.00
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92.27
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85.57
93.50
91.05
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27.85
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25-6
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�UPmi3ehY ��� cSû ß%ä�Ý æ ßHÝ Þ%Þ#ð�ä�Ý ÞdõçÝiÚ�âWÛ�Ü?è ä�Ýiæ�ßJä�ß%öDð�å(ä?ß%êëßdÚDÜ�Û

å(ÚúÜ?é�ß�î�ä�ß%Û?ßdÚ;Þ#ßHèiì ��( � ð�Ú�å¦ì�è ä�ê Þ#ã�Ý Û�ÛYÚ�è å�Û?ß ò
Algorithm Clean Size% Noisy Size%

kNN 82.11 100.00 78.93 100.00

CNN 76.48 26.69 68.14 38.29

SNN 75.44 31.63 74.60 48.60

IB2 76.58 26.64 67.80 38.27

IB3 78.85 16.13 72.09 18.85

DEL 80.65 16.88 78.16 8.57

DROP1 72.65 8.41 71.24 8.00

DROP2 81.07 14.03 79.99 14.75

DROP3 81.14 14.31 80.00 11.49

DROP4 81.11 17.30 79.57 14.74

DROP5 81.39 16.09 79.95 15.52

Wilson 80.95 83.34 80.19 74.91

Wilson2 80.09 80.92 79.65 72.53

AllKNN 81.01 77.44 79.98 64.58

ELGrow 75.68 1.83 73.67 1.88

Explore 79.24 2.01 77.96 2.03

Average 79.06 32.54 76.36 32.83
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ð�Û?ß�èiì 
 � )ëå¦ÚWÜ�é�ß%Û?ß�ß#øÂîEßdä�å¦êëßdÚDÜ�Ûdò .JÜ?é�ß%ä?í.å�Û�ßïÜ�é�ßkâÂä�è îWå(ÚWÝ�ÞdÞdð�ä�Ý�Þ#õçíYè ð�ã(âúáEßpêëè ä�ß
è ÚþÜ?é�ß�è ä�âÂßdä.è ìHl � ��å�ò ß�ò¦ùF��( �½è ì6Ü�é�ß$l"! � Ýiã(ä�ß%Ý â�õçÞ#ã�Ý Û�Û�åh��ß%âúÞ#è�ä?ä�ß%Þ#Ü?ã(õ"%�ò
c�Ûkßdø�îEß%Þ#Ü?ß�â3ù �����zÝiÚ�â � ��� å(Ú�Þ#ä�ß%Ý�Û�ß�â Û4Ü�è ä�Ýiæ�ßëÝ Ú�âuÛ?ð&oBßdä�ß%â ã�Ýiä�æ ßçä�ß%âÂð;Þ�Ü?å(è Ú;Ûpå(Ú

Ý Þ%Þ#ð�ä�Ý Þdõ å(Ú Ü?é�ßþî�ä�ß%Û?ßdÚ�Þdßçèiì.Ú�è�å(Û?ß ò �!���QâÂä�è î�î;ß�â è Ú�ã(õ Û?ã(å¦æ�é�Ü�ã¦õ å(Ú Ý Þ%Þ#ð�ä�Ý Þdõ í.é�ß%Ú
ð�Ú�å¦ì�è ä�ê Þ#ã�Ý Û�Û�Ú�è å�Û�ßôíºÝ ÛïÝ â�âÂß�â3ù3á�ðÂÜ�å¦Ü�ä?ßdÜ�Ýiå(Ú�ß�â Ýiã(êëè�Û�Ü�é�Ý ã¨ìYèiìMÜ�é�ßôå¦Ú�Û�Ü�Ý Ú�Þ#ß�Ûïå¦Ú Ü?é�ß
Ü?ä�Ýiå(Ú�å(Ú�æ Û?ß#Ü�âÂð�ßþÜ?è å¦Ü�ÛëÛ4Ü�ä?å�Þ�Ü���Ý Ú�âuÚ�è å�Û�ßúå¦ÚDÜ�è ã(ßdä�ÝiÚDÜ`%pä?ß�ö�ð�å¦ä�ßdêëßdÚDÜ�Û]Ý�ÛpÜ�è í.é�å�Þ�é å(ÚÂà
Û�Ü�ÝiÚ;Þ#ß%Ûºê]ð�Û�ÜSá;ß�å(Ú !.ò
ÙGÚúÝiæ ä�ßdß%êëßdÚDÜ:í.å¦Ü?ébcJé�Ý.7 ÛYä?ß�Û�ð�ã¨Ü�Û��}���m� !m%#ù ��� #ëé�Ý�â�é�å(æ é�ß%äYÝ�ÞdÞ#ð�ä�Ý�Þ#õëÝiÚ�â�ã(è�íYßdäÈÛ�Ü?è�ä�à

Ýiæ�ßpä�ß%öDð�å(ä?ß%êôß%ÚDÜ�ÛSå(ÚbÜ�é�ßkî�ä�ß%Û?ßdÚ;Þ#ßpè ìMÚ�è å�Û�ßpÜ?é�Ý Ú ��� �Bù;Ü�é�è ð�æ ébå¦ÜHÛ�Ü?å(ã¦ã0Û?ð&oEß%ä?ß�âbÝeâÂä�Ý�à
ê�Ý�Ü�å(ÞúâÂß%Þdä?ß�Ý Û?ßeå(Ú`Ý�ÞdÞ#ð�ä�Ý�Þ#õ ��Ý Ú�â Ý Û�ã(å(æ éDÜôå(Ú�Þdä?ß�Ý Û?ßeå(Ú`Û�Ü?è ä�Ýiæ�ß�%pí.é�ßdÚ Þ#è êëî�Ý ä?ß�â Ü?è
å¦Ü�Û�îEßdä?ì�è ä�ê�ÝiÚ�Þdßúå(Ú Ü?é�ßbÚ�è å�Û�ßdà>ì�ä�ßdßWÞdÝ�Û�ß�ò ÙGÚ è�ð�ä�ß#øÂîEßdä�å¦êëß%Ú�Ü�ÛëíÈßWì�è�ð�Ú�â`Ü?é;Ý�Üçí.é�ß%Ú
Ü?é�ß�ÚDð�êkáEßdäSè ìoå(Ú�Û�Ü�ÝiÚ;Þ#ß%ÛSå¦ÚúÜ?é�ßHÜ?ä�Ýiå(Ú�å¦Ú�æçÛ�ßdÜSíYÝ�Û.Û�ê�Ýiã(ã�ù � � #eíYè ð�ã�âúè�Þ%ÞdÝ�Û�å(è Ú�Ý ã¦ã(õ�ßdÚ;â
ð�î í.å¨Ü�é Ý Ú Y=v�w9L<0bÛ�ð�á�Û�ßdÜ !.ù3á;ß�ÞdÝið;Û�ß]Ú�è Ú�ßôèiì:Ü?é�ßôå¦Ú;Û4Ü�ÝiÚ�Þdß%Ûïæ ßdÜ�Û�ßdÚ�è�ð�æ é Û�Ü�ÝiÜ?å�Û4Ü�å(Þ%Ýiã
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