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fT ?XK��NDq±ST QP�S�UmP<`( ?\]W?N«g]N'P<RTW?\]W?^
S�N'`( ?W?\sñ3[?N'f!`�XC[?g]qºXC[JSTOpN�RTY¤X<R�U \dWJY¤XCRTUmP�ST\]X<W
¥QgdSTN'RT\]W?^/STND`( ?W?\sñC[QN'f�Y¤XCRw\]qJN'W3ST\dY¤k3\]W?^VW?N'��f�P�RTST\s`�g]N'f�X<YI\]WCS�N�R�N'fjS'¨
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4 8V� E��Q��1328[ü1ª=�;<1ªL/Hj[üB�Z@\�13;?24=�[ü=�>$<?>p1ª=�B'L
³IX*N�¯JO?g]X<R�N$S� ?N�\sfTfT[?NDf¡\]Wªi<X<g]i<NDqc\dW!P�O?O?g]kª\dWQ^*UmP<`( ?\]W?N�gdNDP�R�W?\dWQ^wSTX.\dWJY¤XCRTUmP�ST\]X<W
¥QgdSTN'RT\]W?^cP�^<N'W3S�f'rD�ðNð QP4i<NðqJN'fT\d^CW?N'q!P�W/P�^<N'W3S)P�R(`( ?\dSTND`�ST[QRTN#ô v æ4ö P�WQq� QP4i<N�[QfjNDq
ST Q\]f#S�X¦\]UVO?gdN'UVN�W3S��²P�^C\�ô v õ4ö r h.þ*n�ô å ÿ ö P�Waq=�¡nI° ô x ö ¨�³� ?NV\]WQfjS�P�W3S�\]P�ST\]X<W
X�Y)ST Q\]fwP<R�`( ?\dSTND`�S�[?RTN#Y¤XCR�ST ?N��²P<^<\ fTkJflS�N�U \sf�fT ?XK�wWF\]W��I\]^<[QRTN å ¨

ObservationPrediction

Feature  Extraction

Feature  ExtractionClassification

GUI

Mail Tool

Standard

Profile Generation

�)\d^C[?R�N å ÷$³� ?N��²P�^C\ n�R(`( ?\dSTN'`�ST[?R�N<¨#��.���������}���0�����&�+����� �������������u�� �¡¢�V£V¤r¥¦���
§}�������{���0%
³� ?N
�ðX<R�£½X<W@�²P�^C\'#6�²P<\dg*n*^<N'WCSm��W3STN'RjYüPC`�NO%�N�¯JO?gdXCRTNDq½S� ?N
[QfTN¢X<Y.S� ?\sfmP�RT§
`( ?\dSTND`�ST[QRTNV\]Wºq?N�i<N'gdXCO?\]W?^¢P<W¾P<^<N'WCS��w ?\s`( ºP�\sq?f�P¢[QfjN'R�\dWºfTX<RTST\]W?^
\dWQ`�X<UV\]W?^
N�g]N'`�STR�X<W?\s`$UmP�\]gaô v õ4ö ¨)n¼i<N'R�fT\]X<W#X�Y�¨ cm�Kû�¸ r4P�^<R(P�O? ?\s`�P<g�[QfTN�RI\dW3STN'RjYüPC`�N�Y¤XCR¡UmP�\]g®r
��P<f UVXJqJ\d¥QN'q�STX.RTND`�X<R(q ¶<����}��_bK�K|©ûü¶K�Q� X�YJS� ?N�[afjN'R'r4\©¨ NC¨ STX.RTND`�XCR�qc�w QP�S)PC`�ST\]X<Waf
ST QNw[QfjN'R$OaN'RjY¤XCRTUVNDq�X<WV ?\sf_�4 ?N'R)UmP<\dgJUVN'f�f�P�^<NDf�¨)bcN�kª�ðX<R(q?f�r4XCR ��}���|®�J��}�� r��ðN�R�N
N�¯ªS�R�PC`�STNDqmY¤R�X<U S� ?N'fTN.XCoQfTN�R�i4P�ST\]X<WQf'rªP�WQqF[QfjNDqmS�X!^CN�W?N'R�P�STN.P �ª��}��_e]���T¶l·�¸d} ¨�n
fTk3U!oaXCgd\s`�R�[?g]N�\]WQqJ[Q`�ST\]X<W/P�g]^<X<R�\dST ?U
r�Zðþ.v!ô ÿ ö rK��P<fI[QfjNDqcSTX.\dWaqJ[Q`�N�ST QN�O?R�X�¥agdNC¨�?NDPKS�[?RTNDf��ðN�R�NwS� ?N�W¦N�¯ªSTR(P<`�STN'q/Y¤R�X<U \]WQ`�XCUV\dW?^!UmP�\]gaUVN'f�f�P�^<NDf�P<WQqVSTNDflS�N'qmoªk
ST QNF`�gsP<f�fj\d¥a`'PKST\]X<WºN'W?^<\]W?N<¨
n `�g]PCfTfT\d¥a`�P�ST\]X<Wº�ðPCf�^<N'W?N�R(PKS�N'qtrI�w ?\s`( ¼qJN�S�N�R�U!§
\]W?N'qm\]Wm�w ?\s`( «UmP�\]gdopX4¯/ST ?N.U/NDfTf�P�^CN�fj QX<[?gsqVoaN.O?gsP<`�NDqt¨�³� ?N*OpN�RTY¤X<R�UmP�WQ`�NwX�Y
ST Q\]f.P�^<N'W3S���P<f*`�X<UVOQP<RTNDq«S�XVST QP�S.P<`( Q\dN'i<N'q¦�w ?N'W
ST ?N�\]WQfjS�P�Wa`�N�oQPCfjNDq«S�N'`( J§
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W?\sñ3[?N<r$�lu�»�� å ô v æ4ö �ðPCf�[QfTN'q¼\dWQfjSTNDP<qºX<Y#Zðþ.vJ¨½Z�XKi<N'R�P<^<N�#¤\©¨ NC¨9 ?XK� UmP<W3k
W?N'� UVN'f�fTP<^<N'f#`�XC[?gsq²opNV`�g]PCfTfT\d¥QN'qW%.P�Waq9P<`'`�[?R(P<`�k�#ü\®¨ N<¨��w ?N�S� ?N�RcS� ?N/`�g]PCfTfT\d§
¥a`'PKST\]X<Waf�UmP<q?N*�ðN�R�N.`�XCRTR�N'`�Su%��ðN�R�N�R�N'`�X<R(qJN'q/Y¤XCR�S� ?N#fTkJflS�N�U
¨$nîS�X�S(P�gpX�Y x¦U¦�
UmP�\]gJUVN'f�fTP<^<N'f)�ðN�R�N�[QfjNDq�\]W/ST ?NwN'iKP�g][QPKS�\dXCW r<fTX<RTSTN'q�\dW3S�X å v*UVP<\dgQoaX4¯JN'f'¨I³� QN
R�N'fT[?g­S(fwP�R�N�qJN'f�`�R�\dopN'q¦\]Wºô v æKö ¨
h*þ.n©#®h._Jz�þ*z�³½þ�N���f�n*^<N�W3S_% P�OQO?gd\]N'q�ST ?N�P�^CN�W3SIP�R(`( ?\dSTND`�ST[QRTN�STX�S� ?N�S(P<fT£cX�Y
\sqJN�W3ST\dY¤kª\dWQ^/\]W3STN'RTNDflS�\dW?^Vh._?z�þ*z�³µW?N'��fwP�RTST\s`�g]N'f'¨)n i<N'R�fT\]X<WFX<Y ST QN lC��� W?N���f
o?R�XK��fjN'Rc�ðPCf.UVXJqJ\d¥QN'qºfTX¢ST QP�S�[QfjN'R�f�`�X<[?gsq±\dWQq?\]`'PKSTNVS� ?N�\]R�g]N�iCN�g$X�Yð\dW3S�N�R�N'fjS#¤XCW7Pºf�`�P<gdN¢X�Y å § æ %�\]W7ST ?N
P<RjS�\]`�gdNDf!R�N'PCqt¨�n�fT\]U/\]gsP�R/Y¤N'P�ST[?R�N
N�¯ªSTR(P<`�ST\]X<W
UVN'`( QP<W?\sfjU STX±ST aPKSmqJN�iCN�g]X<OpN'q½Y¤XCR��9P�^<\ð��P<f![QfjNDqtr�P<WQq½S� ?N¦OpN�RTY¤X<R�UmP�WQ`�N
X�Y �ª��}��_e]���T¶l·�¸d}�� ^CN�W?N'R�P�STN'q¦oªkFopX�S� ²Zðþ#vVP�WQq¢�lu�»�� å ��N'RTN�`�X<UVOQP�R�N'q ¨�³� ?\]f
�ðX<R�£m\]f�q?N'f�`�R�\dopN'q¦\dW½ô å x ö ¨�¡nI° #g� NDP�R�W?\dWQ^¾n*^<N�W3SVY¤X<RVS� ?N
°±N'o�%/N�¯ªS�N�WQqJNDq¼S� ?\sfV��XCRT£½oªk�PCq?qJR�N'f�fj\]W?^
fTX<UVNmX�YðST ?NF\]f�fj[QN'f�\]Wªi<X<g]i<NDq9\]W¾Y¤N'P�ST[?R�N«N�¯ªS�R�PC`�ST\]X<W¡¨?� \]£<Nm\dS�f�OQRTNDqJN'`�N'f�fjXCR�f'r�¡nI° XCoQfTN�R�i<N'qmST ?N#[QfTN�RwP<fð ?N8�KfT ?N.oQRTXK��fTN'qVS� ?Nc°±XCRTgsqª§~°µ\]q?N.°¾N�o rJ[afj\]W?^VP
UVXJqJ\­¥aN'q²iCN�R(fj\]X<W9X�Y�S� ?N!�ðN�o±o?R�XK��fjN'R'rªa oªûxcm}��T� ¨�³� ?NDfjN/X<oQfTN�R�iKPKS�\dXCWQf��ðN�R�N
ST QN�W/[QfjNDq�S�Xc\dWQq?[Q`�NðST QN �ª��}��_e]�p�T¶j·�¸d} r�[QfT\]W?^.�lu�»|� å X<R�Z�xQ¨ õ ô v�� ö ¨�³� ?N�O?R�X�¥Qg]N
��P<f�[afjNDq
STX¦\]qJN'W3ST\dY¤k¢\]W3STN'RTNDflS�\dW?^F°±N'o9OQP<^<N'f'¨*³� ?\sf.�ðPCf�qJX<WQN�\]W
Sl��X¦�ðP4kJf'÷
oªk¦ Q\d^C ?gd\]^< 3S�\dW?^Fgd\]W?£Jf�opN�g]\dN'i<NDq¢STX«OpX<\]W3S*STXFOQP�^CN'fwX<Y�\]W3STN'RTNDflSDraP�Waq
o3k¢[QfT\dWQ^
ST QNmO?RTX<¥Qg]N/PCfc\dW?OQ[JS�STX
P�WºP�[?STX<WQX<UVX<[Qf#°¾N�oºR�X<opX�S'¨/��W½P<q?q?\­S�\dXCW rtY¤X<[QR�\dWJ§
Y¤X<R�UmPKS�\dXCW¢R�N�S�RT\]N�iKP<g�STN'`( QW?\]ñ3[?NDf�# |�}��_c^�(��}+���Q}��p��� r | ·���� r ��û�h����K¸¡|�¶F�p¶Kûs��} raP<WQq
|�}��_c¬�T}�¸]}�bK�K����} %)�ðN�R�N�`�XCUVOQP�R�N'q�STXc\dWªiCN'fjST\]^CPKS�N��w ?\s`( /U/N�ST ?XJq!N�¯ªSTR(P<`�STNDq�ST QN
opN'fjSðY¤NDPKS�[?RTNDf�Y¤XCR�\dWQq?[Q`�\]W?^!ST ?N �ª��}��_e]���T¶l·�¸d} ¨$_JN�NVô x ö Y¤XCRwP�Y¤[?g]g qJNDfT`�RT\]OJST\]X<WFX�Y
ST QNmRTNDfj[?gdS�fcXCoJS�P<\dWQN'qtr¡P<WQq�ô å x ö Y¤XCR�P¢q?\]f�`�[Qf�fT\dXCW±X<Y�ST QNmO?R�PC`�S�\]`'P�g]\­Slk
X<Y�S� ?\]f
P�^CN�W3S'¨�?R�X<U X<[?R��ðX<R�£
X<W¾S� ?N'fTN«fjkJfjSTN'UVf'r¡\dS�\sf�`�g]N'P<RcST QP�S�ST ?N'RTN«P<RTNmP¢Wª[?U�opN�R�X�Y
\]U/OpX<RTS�P<W3Sð\sfTfT[?NDf�R�N�gsPKS�\dWQ^�S�X/P<^<N�W3ST§©oQPCfjNDqm\]WJY¤X<R�UmPKST\]X<WF¥QgdSTN�R�\]W?^!�w Q\]`( ¢W?N�NDq
STXwopN�N�¯ªOQgdXCRTNDqt¨)¿.[?R �ðX<R�£�XCWr�9P�^<\?ô v æKö  ?\]^< ?g]\]^< 3STNDq*S� ?N�O?R�X<oQgdN'UVftPCfTfTXJ`�\sPKS�N'q
�w\dST �N�¯ªSTR(P<`�S�\dXCW¼X�Y�U![?gdST\]O?gdN¢Y¤NDPKST[QRTNDf�Y¤R�X<U N'PC`( ¼UmP�\]g�UVNDfTf�P�^CN<¨º³� ?NFR�[?g]N
\]WQqJ[Q`�ST\]X<W½P�g]^<XCRT\dST ?U [QfjNDq¾\dW¾ST aPKS�fjST[QqJkCr�Zðþ#vºô ÿ ö rIN�¯JOaND`�S�N'qºfj\]W?^CgdNViKP�g][?N'f
Y¤X<R�N'P<`( ¼P�SjS�RT\]o?[JS�N<¨
³� ?\sf�R�N'ñ3[?\]RTNDq¾P<gdg�OaX3fTfT\]o?gdNmOpN�R�U�[?S�PKS�\dXCWQf�X<Ywi4P<gd[QN'fcS�X
opN.`�R�N'P�STNDqVY¤RTXCU ST ?N.X<R�\d^C\dWQP<g?Y¤NDPKST[QRTN*fTN�S(f�rª�w ?\s`( «R�N'fT[?gdSTN'q«\dW«gsP�R�^<N*W3[QU�opN�R(f
X�Yð\dWaflS(P�WQ`�N'fcopN�\]W?^
^<N'W?N�R(PKS�N'q
Y¤XCR�N'PC`( 9S�R�P<\dW?\]W?^
N�¯?P<U/OQgdNC¨j�QX<R�N�¯JP<UVO?gdNV\]W�)\d^C[?R�Nwv?r�fj\d¯�\]WQfjS�P�Wa`�N'f$P<RTNð^<N'W?N�R(PKS�N'q�Y¤RTXCU Y¤N'P�ST[?R�N'f�N�¯3S�R�PC`�S�N'q�Y¤R�X<U¬P#fT\]W?^<g]N
UmP�\]g¡UVN'f�f�P�^<NC¨�þ*X�S*XCW?gdk
qJ\sq¢ST ?N!P�g]^<X<R�\dST ?U S�P�£CN�gdXCW?^<N'RwSTXF\dWQq?[Q`�N�S� ?N�R�[?g]N
fTN�S Y¤R�X<UóST ?NDfjN�N�¯?P�UVO?g]N'f'r'o?[?S¡\­SIo?\]PCfjNDq#ST ?N�RT[?g]N�fTN�S S�XK�ðP<R�q?f�iKP<gd[?NDft\]WcY¤N'PKS�[?R�N
fTN�S�f��w\dST ¢Y¤N'��N'Rwi4P<gd[QN'f'rQfj[a`( ¢PCfðST ?Nj« �Q�{¬�}(��| fjN�S�\dW��)\d^C[?R�N�v?¨
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Feature  Extraction

Body =

Subject =

From ={ a1 a2 }

{ b1 }

{ c1 c2 c3 }

a1 b1 c1;

a2 b1 c1;

a1 b1 c2;

a2 b1 c2;

a1 b1 c3;

a2 b1 c3;

CN2: Generating Examples from Features

Examples

�)\d^C[?R�N�v?÷­�#N�W?N'R�P�ST\]W?^L�
[?gdST\]O?gdN!z$¯?P�UVO?g]N'f�Y¤R�X<U®�QN'PKS�[?R�N�_ªN�S(fðY¤X<R]�²P<^<\©¨#��.���������}���0�����&�+����� �������������u�� �¡¢�V£V¤r¥¦���
§}�������{���0%
³� ?Nw�ðX<R�£�X<Wmh.þ*nµ ?\]^< Qgd\]^< 3STNDq!ST ?NwW?N'N'q/Y¤XCR�gdNDP�R�W?\]W?^�P�g]^<X<R�\dST ?UmfIST QP�S�g]N'P�R�W
^<R(P<q?N'q¢`�X<Wa`�N�O?S�f'¨|�?XCR�N�¯?P<U/OQgdNCrQh*þ.n RTN'O?R�N'fTN�W3S�fðS� ?N�^<R(P<q?N'q¢`�X<Wa`�N�O?S�f ���J¸�¸
P�Waq û��Q|�}���}���|©û��ph oªk�R(PKST\]W?^½S� ?N±P<RjS�\]`�gdN9X<WóP¼f�`�P<gdN9X�Y å § æ ¨¬n-R(PKST\]W?^¼X<Y å
\]WQqJ\s`�PKS�N'q¢S� QPKSwS� ?N�[QfTN�RwY¤XC[?WQq¢S� ?N�P�RTST\s`�g]N�N�¯ªS�RTN'U/N'gdk �K�J¸�¸ XCRw[?W?\]WCS�N�R�N'fjST\]W?^Qr
�w ?\]g]fjS*P/R�P�ST\]W?^/X�Y æ \]WQqJ\s`�P�STNDq«S� QPKSwS� ?N�[QfTN�RðY¤X<[?Waq¦\dS� ?\]^< ?g]k û��a|~}��T}��(|©û��ph ¨$�~Y
Sl�ðX!P�RTST\s`�g]N'fðP�R�N�R(PKS�N'q õ P�WQq æ R�N'fTOaND`�S�\diCN�g]k<rCST ?N'kmUVP4kmfT QP�R�N*UmP<W3k/Y¤NDPKST[QRTNDf
�w ?\s`( ¼\]WQqJ\s`�PKS�NFS� QPKS/ST QN¦P�RTST\s`�g]NF\sf!X�Y*\]W3STN�R�N'fjS'¨¯��XK�ðN�iCN�RDrIWQX�ST Q\dW?^º`�P<W¼opN
g]N'P�R�W?NDqmY¤R�X<U Y¤NDPKST[QRTNDfðfT QP<RTNDq«oªk«�w\sqJN�g]kFqJ\d´pN'RT\]W?^mP�RTST\s`�g]N'fr#ü\®¨ N<¨$R(PKS�N'q å P<WQq
æ R�N'fTOaND`�S�\diCN�g]k.%�r�P<f«fT[Q`( �Y¤NDPKST[QRTNDfF`( QP<R�PC`�STN'RT\sfTN¢opX�S�  �K�J¸�¸ P�WQq û��a|~}��T}��(|©û��ph
P�RTST\s`�g]N'f'¨
h*þ.n-P�gsfTX½ ?\d^C ?g]\d^C CS�N'qÀST QN
W?N�NDq7Y¤X<RFP<g­S�N�R�WQPKS�\diCN¦Y¤NDPKS�[?RTN
N�¯ªSTR(P<`�S�\dXCW�S�N'`( J§
W?\sñ3[?N'f'¨)³� QNwSTND`( ?W?\sñC[QNw[QfjNDq/o3k��²P�^C\?\sqJN�W3ST\d¥QNDq/Y¤N'PKS�[?R�N'f�S� QPKS�`( QP<R�PC`�S�N�R�\]fTN'q
ST QN«UmP�\]g�UVN'f�fTP<^<N<¨(��XK�ðN�i<N'R'r�S� ?\sf�P�OQO?RTX3P<`( ±�ðPCf�[?WQfT[?\dSTN'q¾S�X
gdNDP�R�W?\]W?^
\dWJ§
STN'RTNDflSc�w\dST ?\]W¾P¦W?N'��fj^CRTXC[?O ¨��?XCR.N�¯?P�UVO?g]N<rt\]W¾P¢fjOpX<RTST\]W?^¦W?N���fT^<R�X<[?O°#üfT[Q`( 
P<f �T}(�D�d�©�?¶���|~��¶���ûü}��a|~}(}���û��ph %�r3ST ?N�O?R�N'q?X<UV\dWaP�W3SIY¤NDPKS�[?RTNDf)N�¯ªSTR(P<`�STN'q�Y¤R�X<U P�g]gªST QN
P�RTST\s`�g]N'f��w\]gdg�opN#fTOaXCRjS�\dWQ^�S�N�R�UVf'rª\dR�R�N'fTOaND`�ST\]i<N*X�Y¡�w ?N�ST ?N'RðST ?N#[QfTN�R�Y¤X<[?WQqFST QN
P�RTST\s`�g]N«\]W3STN�R�N'fjST\]W?^²XCR�W?X<S'¨9³� ?\sf!gdNDP4i<N'f�Y¤N�� Y¤N'P�ST[?R�N'f�\dW¼ST ?NFSTR(P�\]W?\dWQ^9q?PKS(P
Y¤R�X<U �w ?\]`( «ST ?N#`�X<Wa`�N�O?S�f�X�Y �K�J¸�¸ P�WQq û��a|~}��T}��(|©û��ph `�P<WmoaN#g]N'P�R�W?NDqt¨)³� QN���XCRT£
X<W/Y¤NDPKST[QRTN�N�¯ªSTR(P<`�S�\dXCWVU/N�ST ?XJq?f�\dWq�In¡° N�¯ªOQgdXCRTNDq/q?\­´�N�R�N�W3S���P4kªf�X�Y�\dUVO?R�XKi3§
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\]W?^�ST QN�Y¤N'P�ST[?R�N*N�¯ªSTR(P<`�S�\dXCWmflS(P�^<NC¨)³� Q\]fðflS(P�^CNw\]fð`�R�[Q`�\sP�ga\dWmOQRTXKiª\sqJ\dWQ^�ñ3[QP�g]\­Slk
STR(P�\]W?\]W?^V\dWaflS(P�WQ`�N'fðY¤R�X<U �w ?\s`( 
`�XCWQ`�N'OJS�fw`'P�W¢oaN�g]N'P<RTW?NDqt¨

± ² -Q³�-¢´jê­µ.í é 2 � é èCé �C�J� é �1-1¶8·º�$�¦-Ië¹¸�- ��� é í é 2
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³� ?Nmh*þ.n P�WaqA�In¡° fjkJfjSTN'UVfmô å x ö N�UVO? QPCfj\sfjNDq²S� ?NmW?N'N'q±Y¤X<R�^CX3XJq²Y¤N'PKS�[?R�N
N�¯ªS�R�PC`�ST\]X<W�S�N'`( ?WQ\]ñ3[?NDf«�w ?\s`( î^<N'W?N�R(PKS�N²ñ3[QP�g]\­Slk7S�R�P<\dW?\]W?^¼\]WQfjS�P<WQ`�NDf�¨ uðX�S� 
fTkªfjSTN'UmfF`�XCWQfT\]qJN'R«Y¤NDPKST[QRTN±N�¯ªSTR(P<`�ST\]X<WµP�WQqîgdNDP�R�W?\dWQ^�P<f¦fjN'OQP�R(PKS�N²flS(P�^<NDf«\]W
ST QN²^<N'W?N�R(PKS�\dXCWÀX<Y.S� ?N �ª��}��_e]���T¶l·�¸d} ¨¾�²P<WªkÀP�^CN�W3S�f�#®fj[a`( îP<fmþ�N'��fj°¾N�NDqJN�R
ô å � ö P<WQq(�9P�^<\$ô v õDö %�¥QgdSTN'RwX<[JS�ST QN#UmP�vlX<R�\­SlkmX<Y¡Y¤N'P�ST[?R�N'fðoQPCfjNDqFXCWFY¤R�N'ñ3[?N'WQ`�k
X<R#R�N�g]N�iKP�WQ`�N�UVN'PCfj[QRTNDf�rtP�Waq²R�N�S�P<\dW±X<W?g]k
ST QN!UVXCfjS#Y¤RTNDñC[QN�W3S#XCR.UVX3flScRTN'gdN'i3§
P�W3ScY¤N'P�ST[?R�N'f'¨F¿*ST ?N'R�P�^CN�W3S�fj#¤NC¨ ^a¨mþ�N���³�ô yCv ö %#RTN'gdk9X<W±ST ?Nm[QfTN�R#S�X²fjOpN'`�\­Y¤k
£<N'kª��XCR�q?f�Y¤R�X<UAS� ?N¢STN�¯ªSD¨�³� QN¢g]N'P<RTWQ\dW?^¾O?R�XJ`�N'f�f!ST ?N'W�\]qJN'W3ST\d¥QN'fV�w ?\s`( 7X�Y
ST QN'fTN�Y¤N'P�ST[?R�N'f.opN'fjS#R�N�O?R�N'fTN�W3S.PF`�X<Wa`�N�O?S.X<Rc`�gsP<f�f'¨.³� ?N!O?RTXCo?g]N�U �w\­S� 9fT[Q`( 
P�OQO?RTX3P<`( ?NDf�\]f�ST QP�S�UmP�Wªk/X�Y�ST ?N�Y¤N'PKS�[?R�N'f��w Q\]`( «P<RTNwR�N�UVXKi<NDq�oªk!ST ?N�Y¤N'PKS�[?R�N
N�¯ªS�R�PC`�ST\]X<W
fjS�P<^<N�UmP4kF\]UVO?R�XKi<NcST QN!`�XCWQ`�N'OJS�f*gdNDP�R�W?N'q ¨�uðk
`�XCU�o?\]W?\]W?^mST QN'fTN
Sl�ðX�flS(P�^<NDf�\dW3S�X�X<W?NCr�Y¤NDPKST[QRTNDf�`�XC[?g]qVopN�\sqJN�W3S�\­¥QNDqVoªk�S� ?N�g]N'P�R�W?\]W?^�P�g]^<XCRT\dST ?U
�w ?\s`( 
P<`�S�PCf�^<XªXJq¦`�g]PCfTfT\­¥aN�R(f�rJP�Waq«S� ?N'fTN�[QfTN'qFY¤X<R�g]N'P<RTW?\]W?^a¨
¿.W?NVfjXCgd[?ST\]X<W²S�XFS� ?\sfcO?RTXCo?g]N�U ��XC[?gsq²opN!S�X¢`�RTNDPKS�N�STR(P�\]W?\]W?^¢\dWQfjS�P<WQ`�NDf.ST QP�S
`�XCW3S�P�\]W«P�g]gaST ?N.Y¤N'P�ST[?R�N'f'¨��QX<RðN�¯?P�UVO?g]N<rCY¤X<R�N'PC`( «UmP�\]gaUVN'f�f�P�^<NCr¦�²P<^<\a^<N�WQN�RT§
PKS�N'fwP!i<ND`�STXCR�X�Y)P<gdg�S� ?N��ðX<R(q?f�P�WQqFST ?N'\dR�Y¤R�N'ñ3[?N'WQ`�k«`�X<[?W3S(f��w\­S� ?\dW¢S� ?NcU/NDfl§
f�P�^<NC¨¦³� ?\sf�iCN'`�STX<R�`'P�W½opN«N�¯JOQP<WQqJNDq9S�X9`�XCW3S�P�\]WºN�iCN�R�k²��XCR�q¾N'WQ`�XC[?W3STN�R�N'q r
P�Waq½N'PC`( ¼��XCR�q½`'P�W¼opN¢UVP<O?OpN'q½S�X±P±fj\]W?^<g]N¦P�SjS�RT\]o?[JS�N¦\]W¼S� ?N«S�R�P<\dW?\]W?^±\dWJ§
fjS�P�Wa`�N<¨$³� ?\sf���XC[?g]qVR�N'fT[?gdS�\]WF\]WQfjS�P�Wa`�N'f��w ?XCfTN.fT\VT�N*\sf�X�YtST QN*X<R(qJN'R�X�YIv¿U�U¿U¦U
§ å U¿U=U¿U¿U9PKSjS�RT\]o?[JS�N'f¢ô å � ö ¨¾³� ?N¢Wª[?U�opN�R/X�Y�\]WQfjS�P<WQ`�NDf�R�N'ñ3[?\]RTNDq¾STX±gdNDP�R�W¼P
`�XCWQ`�N'OJS*\]WQ`�R�N'PCfjNDfwP<f�ST ?N�Wª[?U!oaN'R*X<Y$P�SjS�RT\]o?[JS�N'fw\]W²N'PC`( 
\dWQfjS�P<WQ`�N�\dWQ`�RTNDP<fTN'f'r
P�WaqFS� ?N�R�N�Y¤XCRTN�UmP<W3k¦UVX<R�N�\dWQfjS�P<WQ`�NDfw�ðX<[?gsq¢oaN�WQN�N'q?N'q¦STXFq?N�STN'RTUV\]W?N��w ?\s`( 
PKSTSTR�\doQ[JSTNDfð`( aP�R(P<`�S�N�R�\]fTN�ST QN#`�g]PCfTf'¨I��W¢P<q?q?\­S�\dXCW r3ST ?N.ST\]UVN.R�N'ñ3[?\]RTNDqVSTX/\]WQqJ[Q`�N
P �ª��}��_e]���T¶l·�¸d} Y¤R�X<U fT[Q`( ¾\dWQfjS�P<WQ`�NDf�`�XC[?g]q±opN«fjX¢^<R�N'P�S.S� QPKS�\dS���XC[?gsq9UmP�£CN
ST Q\]f�P<O?O?R�XCPC`( F\]WJY¤N'PCfj\]o?g]N<¨
n�WVP�gdSTN'RTWaPKST\]i<N�fjXCgd[JS�\dXCW��ðX<[?gsq�opN�STX#[JST\]gd\sfTN�»�RTX<STX<Slk3OQ\]`'P�g¦�¡N'P<RTW?\]W?^/ô õDö ¨�³� ?\]f
SlkªOaN�X<Y$gdNDP�R�W?\dWQ^/ aP<fwopN�N'W¢N�¯JO?gdXCRTNDqFoªkFST ?N���WaflS(P�WQ`�N�§�uðPCfjNDq(�¡N'P<RTW?\]W?^m`�XCU/§
U�[QW?\­Slk�P<fFP½UVN'P�WafmX�Y�R�N'qJ[Q`�\dWQ^ºST ?N9P<UVX<[?W3SFX<YcfTOQP<`�N
RTNDñ3[?\dR�N'qÀS�X�flS�X<R�N
STR(P�\]W?\]W?^�\]WQfjS�P<WQ`�NDf�¨$uðkV\]qJN'W3ST\dY¤k3\]W?^!ST ?NcUVXCfjS�[afjN�Y¤[?gtX<R�fj\]^<WQ\­¥a`'P�W3S�\]WQfjS�P<WQ`�NDf
fjSTX<R�N'q r�S� ?XCfTN$ST aPKSI`�X<W3STR�\doQ[JSTN$g]\­STSTg]N�S�XwY¤[JST[QRTN�`�g]PCfTfT\d¥a`�P�ST\]X<WQf `'P�WcopN�R�N�UVXKi<NDqt¨
³� ?\sf�P<O?O?R�XCP<`( m`�X<[?gsqmP�gsfjX�opN*P<O?O?g]\dNDqVSTX�fTN�S(f�X<YpY¤NDPKS�[?RTNDf�¨)�~YtST QN*UVXCfjS�[QfTN�Y¤[?g
X<R�fT\]^<W?\d¥a`�P<W3S#Y¤NDPKS�[?RTNDf�P�R�N!\sqJN'WCS�\­¥aN'q¾�w\­S� ?\]W½N'P<`( ºfTN�S'r ST ?X3fjNVY¤NDPKST[QRTNDf#ST QP�S
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`�XCW3STR�\do?[?STNcgd\dSjS�gdN�STX/Y¤[JST[QRTN�`�g]PCfTfT\­¥p`�PKS�\dXCWQf�`�P<W¦opN�RTN'UVXKi<N'q ¨
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n*f¢UVN�W3S�\dXCW?N'q N'P<RTg]\dN'R'r*��WQflS(P�WQ`�N�§�u�P<fTN'qS�¡N'P�R�W?\]W?^ÀP<gd^CX<R�\­S� ?UmfF[afjNºfjOpN'`�\­¥p`
\]WQflS(P�WQ`�N'f$R(PKS� ?N�R�S� QP�W«P#O?R�N�§�`�XCUVO?\dg]N'qVP<oQflS�R�PC`�S�\dXCW!�w ?N'Wm`�gsP<f�fj\dY¤kª\dW?^�WQN��7\dWJ§
fjS�P�Wa`�N'f'¨�n�gsfjXm£ªW?XK�wW²PCf }�lª}dc���¸d�K�_ej�(�K��}(� ô å U ö P<WQq �p}(�K��}���|Ce��p}�û�h�oQ��¶��J� U/N�ST J§
XJq?f*ô å v ö r3ST QN'fTN�STND`( ?W?\sñ3[?N'f�gdNDP�R�Wmo3kVfjSTX<R�\]W?^�\]WQflS(P�WQ`�N'f�P<f�OpX<\]W3S�f�\dWFP�Y¤N'PKS�[?R�N
fTOQP<`�N<r�P�WQqÀST QN�Wî`�P<g]`�[?gsPKST\]W?^½qJ\sflS(P�WQ`�N'fmopN�Sl�ðN�N'WµPºW?N���\dWaflS(P�WQ`�N²P�WQqÀST QN
N�¯J\sflS�\dWQ^/N�¯JN�UVO?gsP�R(f�¨$M.\]fjS�P<WQ`�NDfw`�P�W¢opN�`�P�gs`�[Qg]P�STN'q¢fT\dUVO?g]kFoªk«[QfT\]W?^VW?X<R�UmP�gd§
\sfjNDq«z�[Q`�gd\sqJNDP�W«iKP�g][?NDf�\dY ST QN.\]WQfjS�P�Wa`�N'f�`�XCWCS(P�\]W«Wª[?UVN�R�\]`.q?PKS(P?¨ ��XK�ðN�iCN�RDr�Y¤XCR
fTk3U!oaXCgd\s`�qQPKS�PQr qJ\sflS(P�WQ`�N'f.UVP4k
opNm`�P�gs`�[Qg]P�STN'q²o3k²`�X<WQfT\sqJN�R�\dWQ^mST ?N/i<ND`�S�X<R#X�Y
XKi<N'RTgsP�OQO?\dWQ^wY¤N'P�ST[?R�N'f)X<R�[QfT\]W?^.UVXCRTN�`�XCU/OQgdN�¯�flS(PKST\sfjST\s`�P�gªUVN�S�RT\s`�f'¨�³� ?N�k� QP4iCN
P�gsfTX
oaN'N�W�qJNDfT`�RT\]opN'qºP<f z¡��Ã��wz¡}(�K���aû��ph P�g]^<X<R�\dST ?Umf�opN'`'P�[QfTNmST QN�kºflS�X<R�Nm\dWJ§
fjS�P�Wa`�N'f�P<WQqFOpXCfjSTOpX<WQN�P�WªkVY¤X<R�U X�Y)^<N'W?N�R(P�g]\]f�PKS�\dXCW«[?W3ST\]g¡`�g]PCfTfT\­¥p`�PKS�\dXCW«S�\dUVN<¨
³� ?N'k±`�P<W½gdNDP�R�Wº^<R(P<qJNDq±`�X<WQ`�N�OJS(f�r�P<f�fT ?XK�wW¾oªk9S� ?NFuðgdXªXCU P�g]^<XCRT\dST QU ô å�ö r
P�Waq¼O?R�XKiª\]qJN¦P9oQPCfj\sf�Y¤X<R/N�¯JO?g]X<R�\dW?^±O?R�X�STX<SlkªO?\]`'P�g�gdNDP�R�W?\dWQ^Àô õ4ö ¨º³� QN¦[QfTN¢X�Y
U�[Qg­S�\dO?g]N/W?N'P<RTNDflS*WQN�\]^< ªoaXC[?R(f�rp£ªW?XK�wW²P<f � §~W?N'P<RTNDflS.W?N�\]^< ªopX<[?R(fK# � §�þ*þ}%�rt QPCf
opN�N�WîfT ?XK�wW�\]WîfjXCU/N²`'P<fTN'fVS�X½\dUVO?R�XKi<N²`�g]PCfTfT\d¥a`�P�ST\]X<W7XKi<N�RmUVN�ST ?XJq?f«ST QP�S
[QfTNmST QNFfj\]W?^CgdN«WQN'P�R�N'fjS�W?N'\d^C 3opX<[QRFô åCå�ö ¨²³� ?N�R�Nm\]f!P�gsfjX
�ðX<R�£9XCWºST ?NF[QfjNFX�Y
�ðN�\]^< 3ST\]W?^VUVN�ST QXªqQf�ô y õ r?y æKö STXm\]UVO?RTXKiCN#`�g]PCfTfT\d¥a`�P�ST\]X<W¦PC`�`�[?R�PC`�kC¨
n*f¡\dWaflS(P�WQ`�N�§~oQP<fTN'q�P<gd^CX<R�\­S� ?Umf flS�X<R�N�P�g]g�S� ?N�\]WJY¤X<R�UmPKS�\dXCW� ?N�gsqc�w\­S� ?\]W�N'PC`( c\dWJ§
fjS�P�Wa`�N<rJWQX<\sfjkCrJRTNDqJ[?WQq?P<W3S�XCR�\dR�RTN'gdN'iKP�W3S�P�SjS�RT\]o?[JS�N'fwP�R�N�P�gsfjX/O?R�N'fTN�R�i<NDqt¨�_J[Q`( 
P�g]^<XCRT\dST QUVf.S� ?N�R�N�Y¤XCRTN/RTNDñ3[?\dR�NVg]P<RT^CN!P<U/XC[?W3S�fcX<YðfjSTX<R(P�^CN<¨/u�ND`�P<[QfjNVX<Y�ST QN'fTN
YüP<`�STXCR�f'r3ST ?N'RTNc QPCf�opN�N'W
P�^CRTXK�w\]W?^�\]W3STN'RTNDflSw\]W¦O?R�X�S�X�SlkªO?\s`�P<gag]N'P<RTW?\]W?^a¨!�²[Q`( 
X�Y�S� ?N«R�N'`�N'W3S���XCRT£²\]W½O?R�X�S�X�SlkªO?\s`�P�g�gdNDP�R�W?\dWQ^¢ aP<f�N'UVN�R�^<N'q9Y¤R�X<U OQfjkJ`( ?XCgdX<§
^<\s`�P<gQfjST[QqJ\]N'f�X�Yt ª[?UmP�WQf'¨!)wXCf�`( LÄ¾�²N�R�i3\sf�ô y¿U ö P�R�^<[?N�S� QPKS�WQPKS�[?R�P<ga`�X<WQ`�N�OJS(f
P�R�N*R�N�OQRTNDfjN'WCS�N'qVoªkmP�W ûxcV��hC} X�Y¡ST ?N �p�T¶�|~¶�|®���Q} X�Y S� ?Nc`�X<Wa`�N�O?S'¨$nóOQRTX<STX�SlkªOpN
\sf�P�WºXCo.vlN'`�S�ST QP�S�oaN'gdXCW?^Cf�STX
S� ?NF`�XCWQ`�N'OJS!P<WQq¾RTN'O?RTNDfjN'W3S�fc\dS�oaNDflSD¨
»�R�X�STX<§
SlkªO?\s`�P�g]\dSlk¾`'P�W�P<g]fTX
oaN¦iª\dN'��NDq¼P<f!P
^<R(P<qJNDqºO?R�X<OpN�RTSlk<¨
��W¼X<ST ?N'R��ðX<R(q?f�r$PCf
UVN�U!oaN'R�f!X�Y*P±`�X<Wa`�N�O?S!^<N�S�Y¤[?RTST QN�RVP4�ðP4k9Y¤RTXCU S� ?NFOQRTX<STX�SlkªO?\s`�P<g�UVN�U!oaN'R'r
ST QN!g]N'f�f*R�N�OQRTNDfjN'WCS(PKS�\diCN�ST ?N'k
P�R�N�X�Y�ST ?N/`�X<Wa`�N�O?S'¨�u�P�R(fTP<gdXC[¼ô y ö P<RT^C[?N'f�ST QP�S
`�XCWQ`�N'OJS�f�\dWFRTNDP�gQ�ðX<R�gsqmP�O?O?g]\s`�PKS�\dXCWQf�`�X<W3S�P<\dW«P�W3[QU�opN�R�X<Y ^<R(P<qJNDqV\dWaflS(P�WQ`�N'f'¨�?XCRwN�¯?P�UVO?g]N<rJ�w QN�W
P<fT£<NDqtr?n�UVN�R�\s`�P�W
`�XCgdg]N�^CN�flS�[QqJN�W3S(fwP�^<R�N�NDqmS� QPKS*PVR�X<o?\]W
��P<f�PcSlkªO?\s`�P<g?o?\]R�q r3P�OQ\d^CN�X<WV��P<f�P�U/XJqJN'R�P�STN'gdk�Slk3OQ\]`'P�gQoQ\dR(qtrCP<WQqmP�WmX3flS�RT\s`( 
��P<f�P�SlkªO?\]`'P�g©¨!Åp aP�W?^Fô y¿� ö qJN'i<N'gdXCOaNDqmP�UVN'P<fT[?R�N�X�Y |©���pûü�(�K¸­û�|®� X�Y P�Wm\]WQfjS�P�Wa`�N<r
\©¨ NC¨« ?XK� g]\]£<N�g]k9P<W¾N�¯?P�UVO?g]N/\sfcS�X²P�O?OpN'P<R��w\­S� ?\dWºXCW?N«`�gsP<f�f�rIP<fcX<OQOaX3fjNDq²S�X
X�S� ?N�R�`�g]PCfTfTN'f'¨�³� ?\]f�i4P<gd[QN#��P<f�`'P�gs`�[?gsPKS�N'q¦\dW
X<R(qJN'R�S�XVgdNDP�R�W¦^CR�PCqJN'q¦`�X<Wa`�N�O?S
fjSTR�[Q`�S�[?RTNDf�¨$³� ?Nc³��lui��#®³�kªO?\s`�P<gp��WaflS(P�WQ`�N�§�uðPCfjNDqL� NDP�R�W?\dWQ^p%�fTkJflS�N�U ��P<fðqJN�§

å ÿ�v



i<N'gdXCOaNDq�oªk�P�O?O?g]kª\dWQ^�ST Q\]f)UVN'PCfj[?R�N�UVN'WCSISTX#P*fjS�P�Waq?P�R(q�\]WQflS(P�WQ`�N�§~oQP<fTN'qcg]N'P<RTW?§
\]W?^²P�g]^<XCRT\dST ?U
r �lu å ô v ö S�X¢R�N'q?[Q`�NVS� ?NmWª[?U�opN�R�X<Y�\]WQfjS�P�Wa`�N'f�flS�X<R�N'qt¨m°µ ?N'W
`�XCUVOQP�R�N'q!STX�X�ST QN�R�\]WQfjS�P<WQ`�N�§©oQPCfjNDq/gdNDP�R�W?\dWQ^�STND`( ?W?\sñC[QN'f'r<S� ?N�R�N'fT[?g­S(f�fT ?XK�ðN'q
ST aPKS$�w\­S� /qQPKS�PCfjN�S�fI�w ?\s`( /`�X<W3S�P<\dW?NDq�^CR�PCqJN'q�`�X<WQ`�N�OJS(f�r�³��lui�¢R�N'`�XCR�q?N'q�g]XK��N'R
fjSTX<R(P�^CN�RTNDñC[Q\dR�N�UVN�W3S(f�P�WQq/ ?\]^< QN�R�`�g]PCfTfT\­¥p`�PKS�\dXCWmP<`�`�[?R(P<`�\]N'f)S� QP�WVS� ?N'fTN�X<ST ?N'R
UVN�S� ?XJq?f�¨�_J\dUV\]g]P<Rw��XCRT£« aP<f�R�N'`�N'W3STg]kmoaN'N�W
`�P<RTR�\dNDqFXC[JSwoªk¦uð\dopN�R�UmP�Wºô õ4ö ¨
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³IX*N�¯JO?g]X<R�N$S� ?N�[QfTN�X<YQO?R�X�S�X�SlkªO?\s`�P�g<gdNDP�R�W?\dWQ^wY¤X<R)\dW?Y¤X<R�UVP�ST\]X<Wc¥QgdSTN'RT\]W?^#P�^<N'W3S�f'r
P�W¾\]WQflS(P�WQ`�N�§~oQP<fTN'q9gdNDP�R�W?\]W?^¢P<gd^CX<R�\­S� ?U���P<f#RTNDñ3[?\dR�N'q ¨/³� ?NL�
N'UVX<R�kC§�u�P<fTN'q)wNDP<fTX<W?\]W?^«P�g]^<XCRT\dST QU ô y<y ö �ðPCf�flS�[QqJ\]N'qtr�P<f�\­S# QP<q¢Y¤XCRTUVN'q¦S� ?N�oQPCfj\sf�Y¤XCR�ST QN
g]N'P�R�W?\]W?^±`�X<UVOpX<W?N'WCS/\dW7P9OQRTN'i3\]X<[af�UmP�\]gð¥Qg­S�N�R�\dWQ^±fTkªfjSTN'U
r��²n]�.���9_ ô v<y ö ¨
°¾N! QP4iCN�qJN�iCN�g]X<OpN'q²PFW?N�� \]WQfjS�P<WQ`�N�§©oQPCfjNDq
P�g]^<XCRT\dST ?U
rp�lu�»�� å rQ�w ?\s`( ²\sf.P<W
N�¯ªS�N�WQqJNDq¢i<N�R(fT\dXCWFX�Y!�²ui)�¨
n*fVqJNDfT`�RT\]opN'q½NDP�R�gd\]N�RDr$P²gsP�R�^<N«Wª[?U!oaN'R/X<Y�\dWaflS(P�WQ`�N'f/`�X<W3S(P�\]W?\dWQ^±fT\dW?^CgdN¦iKP�gd§
[?NDf�Y¤X<R�NDP<`( 
PKSTSTR�\doQ[JSTN��ðN�R�N�^<N'W?N�R(PKS�N'q¦�w ?N�W
S� ?N/Zðþ#vVP�g]^<X<R�\dST ?U �ðPCf�[QfjNDq
�w\dST ?\]Wn�²P<^<\I#üfTN�N|�)\]^<[?R�N�v¦%�¨I³IX*XKiCN�R(`�XCU/N�S� ?\sf�rDST QN�XCRT\]^<\]WQP�g¦�²ui)¼P�g]^<XCRT\dST ?U
��P<f�UVXJqJ\­¥aN'q¢STXFgdNDP�R�WFY¤R�X<U ��}�|®� X<Y)iKP�g][?NDf�Y¤X<R�NDP<`( 
PKSTSTR�\doQ[JSTNCrQ\©¨ NC¨�NDP<`( 
PKST§
STR�\]o?[JSTNw`'P�WV`�X<W3S(P�\]W�X<WQNðXCR�U/XCRTN�[?WQX<R(qJN�R�N'q�i4P<gd[QN'f)�w\­S� ?\]WVPcfT\dWQ^<g]N�\]WQfjS�P�Wa`�N<¨
³� ?NVW?N'� P<gd^CX<R�\­S� ?U-`�XCWQfj\sqJN'R�fcP�g]g�ST QNm\dW3STN'Rj§~\]WQflS(P�WQ`�N/q?\]fjS�P<WQ`�NDfc�w\­S� ?\dW¾Sl�ðX
R�N'fTOaND`�ST\]i<N�Y¤N'PKS�[?R�N!fTN�S�fn#6�)\]^<[?R�N!yp%w�w ?N'W9`�P<g]`�[?g]P�ST\]W?^mS� ?N!qJ\sfjS�P�Wa`�N�opN�Sl�ðN�N'W
Sl�ðX
\dWQfjS�P<WQ`�NDf�¨
³� ?NDfjNm\]W3STN�RT§~\dWQfjS�P<WQ`�N«q?\]fjS�P<WQ`�NDf�P�R�NVST ?N'W¼P4i<N'R�P<^<N'q²STX
¥aWQq
P�W¢XKi<N'R�P<gdgtqJ\sfjS�P�Wa`�NciKP�g][?N<¨

Field a:

Field b:

Field c:

2 comparisons made

4 comparisons made

9 comparisons made

C2, a1 a2,

a1 a2, b1,

b1 b2, c1 c2 c4;

c1 c2 c3;

ρ =

τ =

IBPL1 Inter-Instance Comparisons

�)\d^C[?R�NcyQ÷�ZðP�gs`�[?gsPKS�\dW?^/S� ?N���W3STN�RT§~��WQflS(P�WQ`�N�M*\sflS(P�WQ`�N<¨#��.���������}���0�����&�+����� �������������u�� �¡¢�V£V¤r¥¦���
§}�������{���0%
å ÿKy



uðN�Y¤XCRTN#ST QN#�lu�»|� å P�g]^<XCRT\dST ?U `'P�W¢oaN�q?\]f�`�[Qf�fTN'q¦\dW
qJN�S(P�\]g®rafjXCU/N#S�N�R�UVf�U![QfjS
opN�qJN�¥QWQN'qt¨���WQfjS�P<WQ`�NDf$[QfTN'q/\dW/S�R�P<\dW?\]W?^ar�£ªW?XK�wW/PCf }+l3}dc*�p¸d���(� rªP�Waq!\]WQfjS�P<WQ`�NDf
�w ?\s`( FP�R�N*`�g]PCfTfT\­¥aN'qtrª£ªW?XK�wW«P<f }+l3��c���¸d}�� rJP<RTN#qJN�W?X<STNDqmoªk!S� ?N'�#RTN'N�£/gdN�SjSTN'R�fÇ P�WQq¯È¼R�N'fTOpN'`�S�\diCN�g]k<¨²³� ?NDfjN¦\dWaflS(P�WQ`�N'f�`�X<W3S�P<\dW ·ð}�¸]�4� r�fj[a`( ¼P<fLÉ �T¶�c P<WQq« �Q�6¬�}(��| [QfTN'q7\dWóX<[?RFfjST[aqJk<¨ ³� ?N²fTN�SFX<Y�P�g]g*OpXCf�fj\]o?g]N
¥QN�gsq?f«\sf«�wR�\dSjSTN'W@Ê¦r
�w ?N'RTNVN'PC`( 9¥aN�gsq¯Ë�`�XCWCS(P�\]WQfcP
fjN�S�X�Y ��}���|®�J��}�� ¨mn Y¤N'P�ST[?R�NmfjN�S�Y¤X<RcST QNV¥QN�gsqË7\]W¼\dWaflS(P�WQ`�N Ç \sf!�wRT\dSjS�N�W ÇIÌ Ë)¨±³� ?NFiKP�g][?NDf� ?N'g]q¼�w\­S� ?\dW�ST ?NFY¤N'P�ST[?R�NFfTN�S�f
P�R�N�qJN'W?X�S�N'q9o3k¢S� ?N!\dS�P<gd\s`�`( aP�R(P<`�S�N�R(f]ÍwP�Waq?Îa¨c³� QN�Wª[?U�opN�R#X�Y�i4P<gd[QN'f. ?N�gsq
�w\dST ?\]W
P�Y¤NDPKS�[?RTN�fTN�Sw\sf�RTN'O?RTNDfjN'W3STN'q¦P<f�Ï Ç�Ì Ë Ï­¨�³� ?N�fjN�S�X<Y)P<gdgtOpXCf�fj\]o?g]N�`�gsP<f�fjNDf
P�W¢\]WQflS(P�WQ`�N�UmP4k«oaN'gdXCW?^/STXV\sfw�wRT\dSjS�N�W(Ð$¨
³� ?N�qJ\sfjS�P�Wa`�N�ÑjÒW#6È0Ó Ç %�opN�Sl�ðN�N�W
P/W?N�� N�¯?P<U/OQgdNrÈ
P�WQq¢PVUVN�UVX<R�\sfjNDqFN�¯ªN'U/§
O?gsP�R Ç \sfw`�X<UVO?[?STN'q¢P<f�S� ?N�fj[?U X�Y)P<gdg�OQP<RjS�\]P<gtqJ\]fjS�P<WQ`�NDf�Y¤X<RFË�ÔwÊ]ÕJrJ\©¨ N<¨�ST QN
OQP<RjS�\]P<g qJ\]fjS�P<WQ`�N#Y¤XCRwN'P<`( ¦¥QN'g]q�Ë
\]W¢ST ?N�N�¯?P�UVO?g]N}È
z�ñp¨�# å %�¨
³� ?N#OQP�RTST\sP�gtqJ\sfjS�P�Wa`�N'Ñ�Ò�#{È Ì ËIÓ Ç�Ì ËQ%ðz�ñp¨V#©v¿%�\]f�`'P�gs`�[?gsPKS�N'q«oªkVS(P�£ª\dWQ^�ST QNcP4iCN�RT§
P�^CN�X�Y$S� ?N!qJ\sfjS�P�Wa`�N'f�Y¤X<R.N'P<`( 
X<Y$ST ?N�Y¤N'PKS�[?R�N'f�\]W
S� ?N�Sl�ðXFfjN�S�f*oaN'gdXCW?^<\]W?^mS�X
¥QN'g]q�Ë)¨c³� Q\]f#qJ\sflS(P�WQ`�N�opN�Sl�ðN�N�WAÍwP�WQqkÎF\sf.ST ?N/O?R�XJqJ[Q`�ScX�Y$S� ?N!Y¤N'PKS�[?R�N!qJ\sfl§
S�P<WQ`�NðopN�Sl�ðN�N�W�Í P�Waq}Î�P<WQq�S� ?N���N'\d^C 3S)X<Y�Í(rK\®¨ N<¨!ÖI#{ÍuÓCÎ&%)qJN�¥aW?N'q!\dWVz�ñp¨�#üyp%¡P<WQq× #6Í�%)qJN�¥QW?NDq�\]W!z�ñp¨�#¤x&%�¨I³� QN'fTN�iKP�g][?NDfIP<RTN�oQP<fTN'q�X<W�`'P�gs`�[?gsPKS�\dW?^}Ø.#6Ù8Ó�ÚI%I�w ?\s`( 
\sf�S� ?N#R�P�ST\]X�X�YIST ?N#Wª[?U�opN�R�X<Y ST\]UVN'fðiKP�g][?N�Ú
XJ`�`�[?R(f�\]W«S�R�P<\dW?\]W?^/\dWaflS(P�WQ`�N'f�X�Y
`�gsP<f�f ÙKr<STXcST QN�Wª[?U�opN�R�X<YaS�\dUVNDf Ú«XJ`�`�[?R�f�\]W/ST ?N�STR(P�\]W?\dWQ^cfTN�SD¨ Ûk�?XCR$N�¯?P�UVO?g]N<r
\dY�ST QN!iKP�g][?N�ÚºXª`'`�[?R�R�N'q
\]WA�¦\dWaflS(P�WQ`�N'f.oaN'gdXCW?^<\]W?^«S�X¢`�g]PCfTfrÙ!P�WQq
XCW?g]k
\dWºv
\]WQflS(P�WQ`�N'fwopN�g]X<WQ^<\]W?^VSTXVS� ?N�X�S� ?N�R*OaX3fTfT\doQgdN�`�g]PCfTfTN'f'rªST QN�WRØ.#6Ù�Ó
ÚI%iÜÞÝï�ß ¨�³� ?\]fUVN�S�RT\s`c\]f�[afjNDqFS�XmqJN�S�N�R�U/\]W?NcS� ?N�ñ3[QP�g]\­SlkFX�Y)P!Y¤NDPKST[QRTN�PCfwP!^CXªXªq¢`�gsP<f�fT\­¥QN'R'¨

Ñk#6È0Ó Ç %�ÜáàÒ¿â�ã1ä ÑjÒW#6È Ì ËIÓ ÇIÌ ËQ% # å %
ÑjÒW#6È Ì ËIÓ Ç�Ì ËQ%­Ü àå â¿Õ�æ Ò àç â¿è�æ Ò Ö�#6ÍuÓCÎ&% × #6Í�%Ï È Ì Ë Ï&é$Ï ÇIÌ Ë Ï #®v¦%
Ö�#6Í+ÓêÎ&%�Üëàì â�í�î Ø.#gÙ8Ó
Í�%�ï¯Ø.#6Ù8ÓêÎp%
ð * #üyp%
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× #{Í�%�Üùø à ì â�í Ø.#6Ù�Ó
Í�% * #¤x&%
¿.WQ`�N�S� ?NmqJ\]fjS�P<WQ`�NDf'Ñ(#6È0Ó Ç %#z�ñp¨�# å %* QP4iCN�opN�N�Wº`�P<g]`�[?gsPKSTNDq
opN�Sl�ðN�N�W±ST QN/N�¯ª§
P�UVO?g]NcP�WQqFN�i<N'RTk/UVN�UVX<R�\sfjNDq«N�¯JN'U/OQg]P<R'rCST ?N'k«P�R�N*[QfTN'q«STX/^<N'W?N�R(PKS�N.P�`�g]PCfTfT\d§
¥a`'PKST\]X<WRú¡rQP�Waq¢P �(¶K�D·��C}�����}��T��|®û��&h ¨ðn fT`�X<R�N#\sf�qJN�STN'RTUV\]W?N'q¦Y¤X<RwNDP<`( 
X�Y)ST QN
N�¯JN'U/OQg]P<R�f.oªk
S�P�£ª\]W?^«S� ?NVRTND`�\]O?R�Xª`'P�gVû�X�Y�ST ?NmqJ\sflS(P�WQ`�N�Ñk#{ÈWÓ Ç %.z�ñp¨V# õ %�¨�³� QN
N�¯JN'U/OQg]P<R�fwP<RTNcS� ?N�W
fTX<RTSTN'q¢�w\dST 
R�N'fTOaND`�SwS�XVST ?N�f�`�XCRTNC¨�³� ?N�`�g]PCfTfT\­¥p`�PKS�\dXCWwú
\sfðq?N�STN'RTUV\]W?N'q«o3kVS� ?Nc`�gsP<f�f�X<YtST ?N# ?\]^< ?NDflSwfT`�X<R�\dWQ^�N�¯JN�UVO?gsP�RD¨$³� ?N �  ?\]^< QN'fjS
f�`�X<R�\]W?^mN�¯JN�UVO?gsP�R(f�P<RTN�[QfTN'q
STXFqJN�STN'RTUV\]W?N�ST QN!`�XCWJ¥aqJN'WQ`�N�R�P�ST\]W?^Q¨s�?XCR*NDP<`( 
`�gsP<f�f­Ù}ÔkÐ$rCP�`�X<WJ¥aq?N�WQ`�N�\]f�^<N'W?N�R(PKS�N'q/oªk/fT[?UVUV\dW?^�ST ?N.fT`�X<R�N'f$X<Y�N�¯JN�UVO?gsP�R(f
opN�g]X<W?^C\dW?^±STX¾S� QPKS«`�gsP<f�fVz�ñp¨�# æ %�¨7³� QN¢`�X<WJ¥aq?N�WQ`�N¢R(PKS�\dWQ^±\sf/ST ?N
qJ\d´�N�R�N�WQ`�N
opN�Sl�ðN�N�WVS� ?N*`�X<WJ¥aq?N�WQ`�N�X�Y�ST QN.`�gsP<f�fT\­¥a`'PKS�\dXCWjú¡r3P<WQq/ST QN.`�XCWJ¥aqJN'WQ`�Nw\]W«X<ST ?N'R
`�gsP<f�fT\­¥a`'PKS�\dXCWQfsü ú rQPCfwfj QXK�wW¦\]W
z�ñp¨V#~ÿ�%�¨

ý Ù�þOÿ��&#{ÈWÓ Ç %�Ü åÑk#{ÈWÓ Ç %���U Ì U å # õ %
� þ��¢ËIÍ�Ö�����Ù	� ì â�í #{È0Ó Ç %­Ü¾à ý Ù�þOÿ�� ì #{È0Ó Ç % # æ %

� þ��¢ËIÍ�Ö
����Ù	���W#{ÈW%�Ü � þ��¢ËIÍ�Ö
����Ù	���0#6È0Ó Ç %�ï àì â�í�� ì 
��� � þ��¢ËIÍ�Ö
����Ù	�
ì #{È0Ó Ç %ù#©ÿ¿%
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n*fð�lu�»�� å ��P<fðqJN�iCN�g]X<OpN'qtrªUmP�WªkV\]f�fT[?N'f���N'RTN.R�P<\]fTN'q r3fT[Q`( FPCf� ?XK�ó[?W?£ªW?XK�wW
iKP�g][?N'fcfT ?X<[Qg]q9oaN/ QP�WaqJgdNDqtr¡P<WQq² ?XK� S� ?NmP�g]^<XCRT\dST ?U�`�X<[?gsq²XKiCN�R(`�X<UVN�WQX<\sfjNC¨��XK�ðN�iCN�RDr¡S� ?N¦`�X<WQ`�N�OJS/X�Y�g]N'P<RTW?\]W?^²�w\dST ÀfjN�S�f!�ðPCf�W?N'��r�P�WQq½\dS!\]W3STR�XJqJ[Q`�NDq
P<qQqJ\­S�\dXCWQP�g$OQRTXCo?gdN'Umf�r¡fT[Q`( ºP<fc ?XK�¬`�X<UVOQP<RT\sfTX<WQfcfT ?X<[?gsq±oaNmUmP<q?N/opN�Sl�ðN�N'W
P«fTN�S*X<Y�iKP�g][?N'f.P�WQq
N'\­S� ?N�R.\­S(f.fT[?OpN�R(fjN�S*X<R*fT[?oQfTN�Sj#¤NC¨ ^a¨�`�X<UVOQP<RT\]W?^VS� ?N�fTN�S�f
{ª�K�����c�����4� P<WQq {ª������� %�¨
n�gdSTN�R�WQP�ST\]i<NmUVN�S� ?XJq?f�Y¤XCR�`�P<g]`�[?gsPKST\]W?^9q?\]fjS�P<WQ`�NDf
P�R�N«`�[QRTR�N�W3STg]k9opN�\]W?^¾`�X<Wafj\sqJN�R�N'q ¨¦��W¼�lu�»|� å r¡ST ?N¢qJ\sflS(P�WQ`�N'f�opN�Sl�ðN�N'W½\dW3S�N�RT§
\]WQflS(P�WQ`�N¦P�SjSTR�\]o?[JSTN¦iKP�g][?N'f!P�R�NF`�P<g]`�[?g]P�STNDq¼P�WQq�P4i<N�R(P�^CN'qt¨
uðN'`'P�[QfTN«X<YwST ?\sf�r
Sl�ðX¾\sqJN'WCS�\]`'P�gw\]WQfjS�P�Wa`�N'f«�w\dg]g�W?X<SVopN
Y¤X<[QWQqÀSTX½opN
\]qJN'W3ST\s`�P�gn#¤\©¨ NC¨µ�w\dg]g�W?X<S
��� ÓgN�É(ÏÐÏ<Ú(É(ÏÐ×4Ã_�KÕÐÊ�Ù©Ü4ÕÐÓ¡ËjÉ(Ó©Ã��DÇ ��M_�KÕÐÓ¡É(Ñ4ÑDÃjÑ.Ù©ÍwÉlÚ�Í�ÕÐÑ#Ñ4Õ Ú'ÕÐÑ4ÕÐÊ4ÒðÛ�Å��lÃlÄ©Í4Ç
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 QP4iCN�P«qJ\sflS(P�WQ`�N�X�Y T'N�R�Xp%wqJ[QN�STX«ST ?N!N�´�N'`�S(f*X<Y�P4i<N�R(P�^C\dWQ^/P<gdgIST ?N/qJ\sflS(P�WQ`�N'f'¨
³� ?\sf�`'P�WmopN.XKiCN�R(`�XCU/N�oªkVX<W?g]kV`�X<Wafj\sqJN�R�\]W?^�ST QN ��¸d¶4��}��(|�b4��¸Ö�Q} q?\]fjS�P<WQ`�NC¨�³� QN
\]WCS�N�RT§©\]WQfjS�P<WQ`�N#`�P�gs`�[Qg]P�ST\]X<W¦fT ?XK�wW«\]W
z�ñ3[QPKS�\dXCW¦v� QP<fðopN�N�W¦UVXªq?\­¥QNDq¦fTX!ST QP�S
X<WQgdk/ST QNcfTUmP�g]gdNDflSr#¤\©¨ NC¨�ST ?Nc`�g]XCfTN'fjSu%�qJ\sflS(P�WQ`�N*opN�Sl�ðN�N�WFST ?N#iKP�g][?N}È Ì Ë Ì Í$\]W«ST QN
N�¯?P<U/OQgdNcP�WQqFN'PC`( «X�YIST ?N#iKP�g][?N'fð\]WFS� ?N*Y¤NDPKS�[?RTNcfTN�S Ç�Ì Ë
\]W«S� ?NcN�¯JN�UVO?gsP�R�P�R�N
`�XCWQfT\]qJN'RTNDqF�w QN�W
¥QWQq?\dW?^«ST ?N�P4iCN�R(P�^CN.qJ\sflS(P�WQ`�N�oaN�Sl��N'N�W
\]WQfjS�P�Wa`�N'fK#üz�ñp¨ª�¦%�¨
³� ?\sf*WQN�� `�P<g]`�[?g]P�ST\]X<W
Y¤XCRTUmfwS� ?N�oaP<fT\]f�Y¤X<R.P«W?N�� iCN�R(fj\]X<W
X�Y�S� ?N!P<gd^CX<R�\­S� ?U
r
�lu�»��)vJ¨

Ñ Ò #{È Ì ËIÓ ÇIÌ ËQ%­Ü àå â¿Õ�æ Ò �
\dWç â¿è�æ Ò������ å�� ç��! � å"�!�Ï È Ì Ë Ï #6�p%
¿.[?Rw�ðX<R�£«fjX/YüP<R�X<W¢�lu�»�� å P<WQqF�lu�»|�Iv! QP<fw`�X<WQ`�N�W3STR(PKS�N'q¦X<W¢gdNDP�R�W?\]W?^m`�X<W?§
`�N'OJS�f#Y¤R�X<U fjN�S�fcX�YðiKP�g][?N'f'¨!°¾X<R�£
�w\]gdg$opN�^C\dW½fT ?X<RTSTg]k
STX
N�¯JO?g]X<R�N!ST ?NV[QfTNVX�Y
ST QN
��N'\d^C CS�\dWQ^¾UVN�STR�\]`$#®z�ñp¨µxp%/P<fmPºUVNDP�WQfVX<Y.\sqJN�W3ST\dY¤kª\dWQ^½��XCR�q?f�#¤STN'RTUmfu%
�w ?\s`( 9P<`�S.P<f*OaXªXCR.`�gsP<f�fT\­¥QN'R�f'¨w³� ?\sf*iKP�g][?N!RTNd`QN'`�S�fwS� ?N |©���pûü�(��¸Öû�|®� X�Y�PVS�N�R�U¢r
\©¨ NC¨� ?XK� gd\]£<N'gdkmS� ?NcSTN'RTU \]fwSTXmXJ`�`�[?R�\]W¢XCW?N�`�gsP<f�f�o?[JS*WQX�S�\]W¢X<ST ?N'R�f'¨�³IN�R�Umf
�w ?\s`( µP�O?OpN'P<R/�w\dST �NDñC[aP�gwY¤R�N'ñ3[?N'WQ`�k¼\]WµP�g]g�`�gsP<f�fjNDf/ QP4i<N
P¾gdXK� ��N'\d^C 3ST\]W?^
iKP�g][?N<rI�w ?N�R�N'PCf#ST ?X3fjNVS� QPKS�UVX3flS�gdk¾P�O?OpN'P<R�\dW¼P
fT\dW?^CgdN«`�g]PCfTfc aP4i<NmP
 ?\]^< ?N'R
iKP�g][?N<¨�³� QN'fTN.g]XK�ó�ðN�\]^< 3STNDqmS�N�R�UVfw`'P�W¢oaN�\sqJN'WCS�\­¥aN'q¢P�WQq¦RTN'UVXKi<N'q«Y¤RTXCU ST QN
Y¤N'P�ST[?R�N.fTN�S(f�\]W«S� ?NcflS�X<R�N'qmN�¯JP<UVO?gdNDf�OQRT\]X<R�STX!`�g]PCfTfT\d¥a`�P�ST\]X<W ¨�³� ?\sf��w\]g]gaR�N'fT[?gdS
\]W«P�fjUmP<gdg]N�R�Wª[?U!oaN'R�X�YtiKP�g][?NDf�\]WVST ?NwY¤NDPKS�[?RTN.fjN�S�f�qJ[QRT\]W?^�`�g]PCfTfT\­¥p`�PKS�\dXCW r<P<WQq
 ?N'WQ`�N�Y¤N'��N'R.qJ\sfjS�P�Wa`�N�`'P�gs`�[?gsPKS�\dXCWQfw�w\]gdgIoaN!RTNDñC[Q\dR�N'q¦STXF\]qJN'W3ST\dY¤kFS� ?N�W?NDP�R�N'fjS
W?N'\d^C 3opX<[QR'¨

�¡8"# <¦=îE%$?;07!&);JB�[gÀa=3ÀI:]9�Â/:'\]5('09dÂ!:'\ 4
³IX/q?P�STNCr3�lu�»|� å  aP<fðoaN'N�W¢[QfTN'q«\]W«S� ?R�N�NcP�^<N'W3Sj§~oQP<fTN'q«fTkJflS�N�Umf'÷��²P<^<\©rJh*þ*n
P�WaqK�¡nI° ¨8�?XCR)NDP<`( �fTkJflS�N�U
r�`�XCUVOQP�R�\]fTX<Waf �ðN�R�N�UmP<qJNðopN�Sl�ðN�N�W!�lu�»�� å P�WQq�P
R�[?gdN�\dWaqJ[Q`�S�\dXCW!P<gd^CX<R�\­S� ?U
¨¡³� ?NðRTNDfj[?gdS�f Y¤RTXCU �²P�^C\<\]WQqJ\s`�P�STN'q�ST QP�S¡S� ?N�XKiCN�R(P�g]g
P<`'`�[?R(P<`�kºX�Y.OQRTNDqJ\]`�ST\]X<WQfVUmPCqJN
o3k��luð»|� å �ðPCfVfjg]\d^C 3STg]k½gdXK�ðN�R�# õ ÿ*)�%�ST QP<W
ST QXCfTN$Y¤X<R$Zðþ.v'# æCõ )�%�r4P<g­S� ?X<[Q^< cST QN�R�N'fT[?g­S(f�Y¤X<RI\dWaqJ\diª\sqJ[QP<gCUmP�\]g<opX4¯JN'f¡i4P<RT\]N'q ¨
�lu�»�� å �ðPCfcY¤X<[?WaqºSTX²OpN�RTY¤X<R�U oQP<qJg]k¾X<Wºi<N'RTkºfjUmP<gdg�UmP<\dgðoaX4¯JNDf�rISlkªO?\]`'P�g]gdk
ST QXCfTNð`�X<W3S�P<\dW?\]W?^.gdNDfTf¡ST QP<W å U*UVN'f�f�P�^<NDf�¨~��XK�ðN�i<N'R'r'ST Q\]f�`�P<W�opN�N�¯JO?gsP�\]W?N'q�oªk
`�XCWQfT\]qJN'RT\]W?^VS� ?N�iCX�ST\]W?^«fjSTR(PKS�N�^<k¦[QfTN'q
oªk¢�luð»|� å ¨�³� QN�`�g]XCfTN'fjS � N�¯JN�UVO?gsP�R(f
P�R�N�`�X<WQfT\]q?N�R�N'q¢�w ?N�W±qJN�S�N�R�U/\]W?\]W?^mS� ?N!`�g]PCfTfT\­¥p`�PKS�\dXCW ¨w��W
ST QN'fTN�STNDflS(f�r � �ðPCf
fTN�S*S�X å U?¨cZ�XKiCN�R�ô å<å�ö q?N�UVX<WQfjSTR(PKS�N'q¢S� QPKS�PmgsP�R�^<N�R.iKP�g][?N�X<Y � R�N'fT[?gdS�f.\dW9P<W
\]U/OQRTXKiCN�UVN�W3Sc\dW±ST ?NVopN� QP4iª\]X<[?R#X�Yðg]P<RT^CN/f�P�UVO?g]N'f'r PKScS� ?NVN�¯JOaN'WQfTN/X<Y�fTUVP<gdg
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f�P�UVO?g]N!opN� QP4iª\]X<[?RD¨��lu�»�� å ��P<fcP�gsfTXFY¤XC[?WQq9STX¢oaNmfT\d^CW?\­¥p`�P�W3S�gdk
YüPCflS�N�R#ST QP<W
Zðþ.v?¨�³� ?\sf#�ðPCf#q?[?N�S�XFS� ?NVgdN'W?^�S� ±X<Y�ST\]UVN/S�P�£CN�W±o3k±Zðþ#vmS�X¦\]WQqJ[a`�NVRT[QgdNDf
Y¤R�X<U S� ?N�g]P<RT^CN.Wª[?U!oaN'R�X�Y)OaN'RTU![JS�P�ST\]X<WQf�X<YIS�R�P<\dWQ\dW?^V\]WQfjS�P�Wa`�N'f'¨
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�)\d^C[?R�N õ ÷�Z�XCU/OaP�R�\dW?^#�lu�»�� å Ä �lu�»��Iv.P<f)S� ?N]� NDP�R�W?\]W?^�Z�XCUVOaXCW?N�W3S$�w\­S� ?\]W�²P<^<\©¨
³� ?N�RTNDfj[?gdS�f¡X<oJS(P�\]W?N'q�Y¤X<R�h*þ*n���N'RTN�gdXK�ðN�R¡ST QP<W�N�¯JOpN'`�S�N'qt¨)�~SI\sfIoaN'gd\]N�iCN'qcS� ?\]f
��P<f$qJ[?NðS�XcST ?N�SlkªOpNwX�YQY¤NDPKS�[?RTNDf)ST QP�S���N'RTN�N�¯3S�R�PC`�S�N'q�Y¤R�X<U¬N'PC`( �W?N'��f�P�RTST\s`�g]N#üfTN�N�P�opXKi<NO%�¨$Z�X<UVOQP�R�\sfjXCW�X�Yp�luð»|� å P�WQqmZ�xQ¨ õ �w\dST ?\]Wj�¡nI°¹fT ?XK��NDq�S� QPKS�ST QN
OpN�RTY¤X<R�UVP<WQ`�N/X�YðoaX<ST ½P�g]^<XCRT\dST QUVf#��P<fcfT\dUV\]g]P<R'¨/³� ?N'fTNVRTNDfj[?gdS�f�q?N�UVX<WQfjSTR(PKS�N
ST aPKS��lu�»�� å `'P�W¾gdNDP�R�W �ª��}��_e]�p��¶l·�¸]}�� Y¤X<R�UmP�\]g$¥QgdSTN'RT\]W?^
P�WQq¾°¾N�o½o?R�XK��fT\dW?^a¨
n Y¤[?g]g¡qJ\sfT`�[Qf�fj\]X<W¢X�Y)ST ?N�R�N'fT[?gdS�fðY¤R�X<U S�N'fjS�fwXCWk�9P�^<\ `'P�W¢oaNcY¤XC[?WQq¢\]Wºô v æKö ¨
»�R�N�g]\]U/\]WQP<RTkFfjST[aqJ\dNDfw QP4iCN�oaN'N�W
`�P<RTR�\dNDqFXC[JS*�w\dST 
�lu�»��)vJrªS�X«\dWªiCN'fjST\]^CPKS�N�P�gd§
STN'RTWaPKST\]i<N$UVN�ST ?XJq?ftX<Y?`�P�gs`�[Qg]P�ST\]W?^wqJ\]fjS�P<WQ`�NDf�¨)_ªXwYüP�RDr�\dS¡ QPCftopN�N�W�`�X<UVOQP<RTNDq�S�X
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�lu�»�� å Y¤XCR�`�g]PCfTfT\dY¤k3\]W?^/UmP�\]gtU/NDfTf�P�^CN'f'¨)uðX<ST 
P�g]^<X<R�\dST ?Umfð��N'RTN.STNDflS�N'q¦�w\­S� ?\]W
ST QN��²P�^C\ P�R(`( ?\­S�N'`�ST[?R�N#STXVN�iKP�g][QP�STNcST QN�\]RwOaN'RjY¤XCRTUmP�Wa`�N<¨�³� QN#R�N'fT[?gdS�f�S�Xmq?PKS�N
\]WQqJ\s`�PKS�NcST QP�S*opX�ST 
�lu�»|� å P�WQq¢�lu�»��)v/OaN'RjY¤XCRTU N'ñ3[QP<gdg]k«�ðN�g]g �w ?N�W²P<O?O?g]\dNDq
STX.`�gsP<f�fj\dY¤kª\dW?^*UVP<\dgCUVN'f�fTP<^<N'f'¨¢�)\]^<[?R�N'ftx.P�WQq õ fj ?XK�±ST QN�Wª[?U�opN�RIX�Y?UVN'f�f�P�^<NDf
Y¤X<R��w ?\s`( ¢O?RTNDqJ\s`�ST\]X<WafðP<RTN#UmP<qJNL#ü\®¨ N<¨�`�XKi<N�R(P�^CN�%�rCP�Waq«S� ?N�P<`�`�[?R(P<`�kmX<Y ST QXCfTN
O?R�N'qJ\s`�S�\dXCWQf�Y¤XCR!opX�S� �P�g]^<XCRT\dST QUVf�X<W½S� ?NwE hC}��Q|®� UVP<\dgðopX4¯3#g�I\]^<[QRTN¦xp%�P<WQq
ú oQ� ú ¶4�(��ûü��û�¸Öû�|©ûü}�� UmP<\dgtopX4¯=#6�)\]^<[?R�N õ %�¨­�Q[?RTST ?N'R�STN'fjS�fwP<RTN.STXVopN�`�P�R�R�\dNDq«X<[?S
�w\dST 9opX�S� 9P�g]^<XCRT\dST QUVf*X<W9h#_Jz�þ.z�³ W?N'��f.qQPKS�P¦P�WQq²i4P<RT\]X<[af*q?P�S�P<fTN�S(fwY¤R�X<U
ST QN�h#Z��i�²P<`( Q\dW?N��¡N'P<RTW?\]W?^mM#PKS�P?)wN�OpXCfT\­S�X<R�k9ô vKx ö ¨�³� ?\sf�\sf�S�X«qJN�S�N�R�U/\]W?N�\dY
ST QN ��¸d¶4��}��(|rbK�K¸Ö�Q} qJ\sflS(P�WQ`�NFP�g]^<XCRT\dST QU #ü�luð»|�Iv¦%#\]f/fj[QOaN'RT\]X<R�S�X
ST QN¦P4i<N'R�P<^<N
qJ\sflS(P�WQ`�N�P�g]^<XCRT\dST ?U #¤�lu�»�� å %�rCP�Waq!\dY�ST ?N.ñC[aP�g]\­Slk!X�Y�Y¤N'P�ST[?R�N'f$[afjNDq/P�´pND`�S(f$ST QN
OpN�RTY¤X<R�UVP<WQ`�NcX<YIN'PC`( ¢P<gd^CX<R�\­S� ?U
¨

. / ê é �Q´Tì*�ªílê é �10 ¼ ì��Jì*�0- ² íl�W-¡�p�?ílê é �
³� ?N*fjST[aqJ\dNDf�fTXcYüP�R�X<Wq�²P<^<\pP�WQqmh.þ*n ô v õ rªv3ÿ ö  QP4iCN*fT ?XK�wW/ST QP�S�ST QN�SlkªOaN*X�Y
\]WJY¤X<R�UmPKST\]X<W¢N�¯ªS�R�PC`�STNDq«Y¤R�X<U UmP�\]g UVN'f�fTP<^<N'fðXCR�h._Jz�þ*z�³ W?N'��fwP�RTST\s`�g]N'fw`�P<W
PK´�N'`�SIS� ?Nw`�XCWQ`�N'OJS�fIST aPKS�P�R�N�g]N'P<RTW?NDqt¨~)�N'`�N'W3S��ðX<R�£#X<Wj�¡nI° ô x ö \dWªi<NDflS�\d^3PKS�N'q
qJ\d´pN'RTN'W3S�Y¤N'P�ST[?R�NwN�¯ªSTR(P<`�ST\]X<W/UVN�ST QXªqQf�o?[JSð`�X<Wa`�g][QqJN'q/S� QPKS�WQX�fj\]W?^CgdNwUVN�S� ?XJq
\]U/OQRTXKiCN'q¦ST ?N!XKi<N'R�P<gdgtOpN�RTY¤X<R�UmP�WQ`�N�X�Y�ST QN!fTkªfjSTN'U
¨w�~S.\sf*\]UVOaXCRjS(P�W3S�STXFW?X�S�N
ST aPKS�`�N'RjS(P�\]W¾Y¤N'PKS�[?R�N/N�¯ªSTR(P<`�S�\dXCW9S�N'`( ?WQ\]ñ3[?NDf�UmP4k²oaNF[?WQfT[?\­S(P�o?g]NVY¤X<R�\sqJN'WCS�\­§
Y¤kª\dWQ^VY¤N'PKS�[?R�N'fðY¤X<R.fjXCU/N�P<O?O?g]\]`'PKST\]X<Waf�¨��QX<RwN�¯JP<UVO?gdNCrJST QNcY¤N'PKS�[?R�N�N�¯ªSTR(P<`�ST\]X<W
STND`( ?W?\sñ3[?N.[afjNDq«oªkq�²P�^C\a��P<f�[?WQfT[?\dS�P<o?gdN#Y¤XCR�R(PKS�\dW?^/h._Jz�þ*z�³µW?N���f�P<RjS�\]`�gdNDf
\]W
h.þ*n #®P<f�qJNDfT`�RT\]opN'q¢P�opXKi<N�%�¨
³� ?N.��XCRT£/X<Wm�lu�»�� å qJNDfT`�RT\]oaNDqm ?N'RTN� aP<f�N�¯JO?gdXCRTNDq/ST ?N#[QfTN�X�Y ��}(��|®�J�T}c��}�|®� S�X
g]N'P�R�W �ª��}��_e]���T¶l·�¸d}�� ¨�³� ?\sf�XKiCN�R(`�XCU/NDf�ST ?N!RTNDñC[Q\dR�N�UVN�W3SwS�X«^<N'W?N�R(PKS�N#U![?gdST\]O?gdN
\]WQflS(P�WQ`�N'f'r¡P<f#\sf#ST ?Nm`'P<fTN/�w QN�W¾N�¯J\]fjST\]W?^
g]N'P�R�W?\]W?^¦P<gd^CX<R�\­S� ?Umfcfj[Q`( ºP<f�Zðþ#v
P�Waq
Z�xa¨ õ P<RTNc[QfTN'q ¨�M.\­´�N�R�N�W3S*UVN�S� ?XJq?fwX<Y�`�X<UVOQP�R�\]W?^mfjN�S�fwX<Y)iKP�g][?NDfw�w\­S� ?\]W
N�¯JN'U/OQg]P<R�f�P�WQqmN�¯?P�UVO?g]N'f� QP4i<N�opN�N'WF\]Wªi<N'fjST\]^CP�STNDqtr3fT[Q`( FPCf$S� ?N ��¸d¶K��}���|­bK�K¸Ö�Q}
qJ\sflS(P�WQ`�N�P�g]^<X<R�\dST ?U #ü�lu�»��Iv¦%�¨
n�g]^<XCRT\dST QUVf²ST QP�Sº`�X<U!o?\dWQN¼\dW?Y¤X<R�UVP�ST\]X<W ¥ag­S�N�R�\dW?^ UVN�ST QXªqQf9�w\dST  UmPC`( ?\dWQN
g]N'P�R�W?\]W?^9UVN�ST ?XJq?fVP�R�NFopN�\]W?^º`�XCWQfj\sqJN'RTNDqt¨¾³� QN¦�lu�»�� å P<gd^CX<R�\­S� ?U \sf/oaN'\dWQ^
UVXJqJ\­¥aN'q¦STXV[JS�\dg]\]fTNcST QN�\dWJY¤XCRTUmP�ST\]X<W¢RTN�STR�\dN'i4P<gpSTN'`( QW?\]ñ3[?NCr | ·���� �w ?N�W
`�X<WQfT\]qJ§
N�R�\]W?^«�ðN�\]^< 3S�f.P�WQq²q?\]fjS�P<WQ`�N/`�P�gs`�[Qg]P�ST\]X<WQf'¨*³� ?N![QfjN!X�Y��ðN�\]^< 3S�f*�w\dg]gIST ?N'W9opN
[QfTN'q9STX¢\]q?N�W3ST\dY¤k²Y¤NDPKST[QRTNDf*S� QPKS�R�N'fT[?gdSc\]W¾^<XªXJq9`�gsP<f�fT\­¥QN'R�f'¨�uðk
O?R�[?W?\]W?^
iKP�gd§
[?NDfwST aPKS#PC`�S.PCfwOpX3XCR.`�g]PCfTfT\­¥aN�R(fðY¤RTXCU Y¤NDPKST[QRTN�fTN�S(f�raST QN�Wª[?U�opN�R.X�Y�qJ\sflS(P�WQ`�N
`�P<g]`�[?gsPKST\]X<Waf�UVPCqJN�`�P<W¢opN�R�N'qJ[Q`�N'qt¨�³� QN�fjN'OQP�R(PKS�N*Y¤NDPKST[QRTNcN�¯ªS�R�PC`�ST\]X<W
fjS�P�^CN
�w ?\s`( FP�OQOaNDP�R(f�\]W«X<[?RðP�R(`( ?\dSTN'`�ST[?R�N*`'P�WmS� ?N�W«opN#N�g]\dUV\]WQPKS�N'qtrªP<f�ST ?N.gdNDP�R�W?\]W?^
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fjS�P�^CNc\]qJN'W3ST\d¥QN'fðS� ?N�UVXCfjS�[QfjN�Y¤[?gtY¤NDPKST[QRTNDf�¨
n*f/S� ?N
UVN'P<WQfVX�Y#O?RTXKiª\sqJ\]W?^±£ªW?XK�wg]N'q?^<N
P�opX<[JSVST QN
[QfjN'Rmfj ?\dY�S�fmY¤RTXCU [QfTN�RT§
qJN�¥QW?N'q¾f�`�R�\dOJS(f#STX¦ST ?Nm[afjN/X�YðUVPC`( ?\]W?NVgdNDP�R�W?\dWQ^FS�N'`( ?W?\sñ3[?N'f'r�ST QNm[QfjN'RcgdX3fjNDf
N�¯JO?g]\s`�\dS!`�XCWCS�RTXCg�XKi<N'R�qJN�¥QW?\]W?^
ST QNFP�^CN�W3S'e f�opN� QP4iª\]X<[?RD¨
³¡X²P4iCX<\sq±[QW?N�¯JOpN'`�§
STNDqVoaN' QP4iª\dXC[?R�qJ[?N�STX�\]WQP<qJNDñ3[QPKS�N�g]k�gdNDP�R�W?N'q �ª��}��_e]�p�T¶j·�¸d}�� r<O?R�N'qJ\s`�S�N'qmPC`�ST\]X<Waf#üfT[Q`( mP<f$q?N�g]N�ST\]W?^�UmP�\]g?UVN'f�f�P�^<NDf)X<R�fT[?^<^CN'fjST\]W?^.WQN���f�P<RjS�\]`�gdNDf+%)P�R�N�^<N'W?N�R(PKS�N'q
�w\dST 
P!`�X<WJ¥pqJN�WQ`�NcR�P�ST\]W?^Q¨$³� ?\sf�R�P�ST\]W?^V`�P�W¦oaN�[afjNDq«S�X/qJN�STN'RTUV\]W?N��w ?N�W¦ST QN
P�^CN�W3S.fT ?X<[Qg]q9oaND`�X<UVN/P�[JS�X<W?XCU/XC[Qf*P<WQq²PC`�S.XCW²opN� QP<g­Y�X<Y$ST ?N/[QfTN�R#�w\­S� ?X<[?S
R�N'ñ3[?N'fjST\]W?^F`�X<WJ¥aRTUmPKS�\dXCW ¨._ªXCUVN!fTkªfjSTN'UmfK#üfT[Q`( 9PCfF�²nF�*���9_�ô v<y ö %�\]W3STN�R(P<`�S
qJ\]RTND`�S�gdk
�w\dST 
S� ?N�[QfTN�RDrpRTNDñC[QN'fjST\]W?^«\]U/UVNDqJ\]P�STN�Y¤N�N'q?oQP<`(£¢�w ?N�W²ST ?N/P�^<N'W3S*\]f
[?WQfT[?R�N�X�Yt ?XK�ÀSTX/P<`�S'¨�¿*ST ?N'R�f]#®fj[a`( FP<f­�9P�^<\x%�R�N'`�X<R(q!OQRTNDqJ\]`�STNDqmP<`�S�\dXCWQf�P<WQq
P�g]g]XK��S� ?N*[QfTN�R�STX�`'P�WQ`�N�gaX<R�`�X<WJ¥aRTU P<`�S�\dXCWQf�opN�Y¤XCRTN�ST ?N'kVP<RTNwOpN�RTY¤X<R�UVN'q�#®fjN'N
ô v æ4ö Y¤XCRwUVX<R�Ncq?N�S�P<\dgsfu%�¨
�~Y�UVPC`( ?\]W?NcgdNDP�R�W?\dWQ^�S�N'`( ?W?\sñ3[?N'f*P�R�N*S�X/opN�[QfTN'q¢\]W¦O?R(P<`�ST\s`�P<g P�^<N'W3SwfTkJflS�N�Umf'r
ST QN�[QfTN�R �w\]gdgCW?Xwg]X<W?^CN�Rt QP4iCN�STXwg]N'P�R�W�fT`�RT\]OJS�\dW?^wgsP�WQ^<[QP<^<N'f�XCRtUmP�\]WCS(P�\]W�fT`�RT\]OJS(f
P<f�R�N'ñ3[?\]RTN'U/N'W3S�f�`( aP�W?^CN<¨!��XK�ðN�i<N'R'r3fj[0�m`�\dN'W3S�R�N'fTX<[?R(`�NDf�P�R�N�W?N'N'qJNDqmSTX/flS�X<R�N
X<oafjN'RTiKPKS�\dXCWQf�P�WQq!S�R�P<\dW?\]W?^c\]WQflS(P�WQ`�N'f)Y¤R�X<U¬�w ?\]`( /S� ?N �ª��}��_e]���T¶l·�¸d} \sf$gdNDP�R�W?N'q ¨
³� ?N�g]N'P�R�W?\]W?^.P<WQq/`�gsP<f�fj\d¥a`�P�ST\]X<W�UVND`( QP�W?\sfTUVf) QP4iCN�S�X.opNðYüP<fjS$\­Y�fj[Q`( VfTkªfjSTN'Umf
P�R�N�S�XVoaN#X�Y�P�WªkVO?R�PC`�S�\]`'P�g�[QfTN<¨$³� ?Nc[QfTN�Rð�w\dg]g P�gsfjX! QP4i<N*STXmqJN'i<N�g]X<O«STR�[QflSw\]W
ST QN�P�^CN�W3S'e f PCfTfT\]fjS�P<WQ`�N�Y¤XCR S� ?N�P<^<N�W3StS�X*opN� QP4iCN�P�[JS�X<W?XCU/XC[QfTgdkCrDP<WQq#ST ?NðP�^CN�W3S
fT ?X<[?gsq¾gdNDP�R�W9Y¤R�X<U \­S(f�UV\]fjS�P<£<N'f'rtS� ?RTXC[?^< ¾[QfTN�RcY¤N'N'qJoQPC`(£9XCR�o3k9U/XCW?\dSTX<R�\]W?^
\dS�fwXK�wW¢OaN'RjY¤XCRTUmP<WQ`�NC¨

2 �µ�(3 é ê�4°´�-Ië]2­-¢» - é �?�
³c¨ )�¨I»$P4kªW?NVP<`(£ªW?XK�wg]N'qJ^CN'f.¥QWQP<WQ`�\sP�g�fj[?OQOaXCRjS�O?R�XKiª\]q?N'q¾oªk²ST QNFh*b�z�W?^C\dW?§
N�N'RT\]W?^�Ä »� ªkJfj\s`�P<g�_?`�\]N�WQ`�N'fª)wN'fTN'P<R�`( ¢Z�XC[?WQ`�\dg #üz�»�_.)�Zi%�¨ª³� aP�W?£Jf�STX«Z�g]P<\dR�N�#R�N�N�W¢P�WQq¦b�P�R�g]Pn�)\­S+T� ª[?^< FY¤X<RðST QN�\]Rð QN�g]OJY¤[?g `�XCUVU/N'W3S�fðX<W¦N'P�R�g]\dN'RðqJR(PKY�S(fðX�Y
ST Q\]fwOaP�OpN�RD¨

5 -�/u- �0- é �1-¡�
ô å�ö M!¨ ° ¨�n* QP?¨J��Wa`�R�N�UVN�W3S�P<gª��WQflS(P�WQ`�N�§�u�P<fTN'q'� NDP�R�W?\]W?^.X<YQ��WQqJN'OaN'WQqJN'WCS�P<WQq�#R(P<qJNDq�Z�X<WQ`�N�OJS$M.N'f�`�R�\dOJS�\dXCWQf'¨<��W/ú ��¶'�(}(}(�Kû��ph���¶��ð|xoQ}�64|{o B �Q|�}������K|©ûü¶K�p��¸

ý9�<�uoªû���}'z¡}(�K���aû��ph17
¶��T�4��oQ¶�� rpOQP<^<N'f�y¦�3ÿ�8Jy¿�3vJr å �¿�¦�?¨
ô v ö M!¨ ° ¨�n� aP²P�WQqºM!¨)bc\]o?g]N�RD¨¢þ*X<\sfjN�§~³IX<g]N�R(P�W3S���WQfjS�P<WQ`�N�§~u�P<fTN'q�� NDP�R�W?\]W?^

n*gd^CX<R�\­S� ?Umf�¨!��W½ú ��¶'�(}(}(�Kû��ph��«¶��V|{o?}:9
9K|{o B �Q|�}������K|©ûü¶K�p��¸�;J¶Kû��Q| a ¶�����}��_e
}��p�(}�¶�� E ��|©û ·���ûü�K¸ B �Q|�}�¸�¸­û�hC}��p�(}�� B ; a¢E]B e=<*> rQOQP�^CN'f*ÿ8�<x�8Qÿ8�¿�Qr å �¿�¿�Q¨

å ÿ8�



ô y ö ��¨ ° ¨?u�P�R(f�P�g]X<[ ¨ �lq?N'P<f'rQZ�N�W3STR(P�gt³IN�WQq?N�WQ`�k<r?P�Waq?�?R�N'ñ3[?N'WQ`�kmX<YI��WQfjS�P<W3ST\d§
P�ST\]X<W9PCf.M.N�S�N�R�U/\]WQP<WCS(f#X�Yª�#R(P<qJNDq9_3S�RT[Q`�ST[?R�N'f.\]W½ZðP�STN�^CX<R�\dNDf�¨ ;J¶K�J���p��¸
¶
�@? l��?}���ûxcm}��a|~��¸ ú ���<�+oQ¶K¸d¶+h<�*A zI}������Qû��&hK�¼ý9}dcV¶����4�7�K��� a ¶+h��aû�|®ûü¶�� r
åCå #¤x&%�÷ æ v¿��8 æ3õ xar å �¦� õ ¨

ô x ö M!¨¡u�P4k<N'R'¨«n �¡N'P<RTW?\]W?^
n�^CN�W3S�Y¤X<R�)�N'fTX<[?R(`�NmM.\]f�`�XKiCN�R�k²X<W¾ST QNm°±XCRTgsq
°µ\sqJN#°±N'o ¨~�9_?`.³� ?NDfj\sf'rªM.N�OaP�RTSTUVN�W3S�X�Y�Z�XCU/OQ[JST\]W?^m_J`�\]N�WQ`�N<rJh�WQ\diCN�RT§
fT\­SlkFX�Y)n*oaN'R�q?N�N�W¡ra_J`�X<STgsP�WQq r å �¦� õ ¨

ô õ4öCB ¨<uð\dopN�R�UmP�W ¨Q³� QNi)�X<g]NwX�Yp»�RTX<STX<Slk3OQ\]`'P�g]\­Slk�\]W/z�¯JN�UVO?gsP�RT§~u�P<fTN'qK� N'P<RTW?§
\]W?^Q¨¢��WED o?}�<�|{oF?ð�J�T¶��Q}(�K� a ¶K����}��T}��p�(}
¶K��ý²�C�+oJû��p}?zI}(�K���aû��ph rIOQP<^<NDf
ÿCÿ�8&� å r å �¦� õ ¨

ô æKö M!¨aþ�¨tZ� ?\]W ¨���W3STN'gdg]\d^CN�W3S*��W3STN'RjYüPC`�NDf�n*f.n�^<N'W3S�f'¨���WHGa¨?° ¨t_ª[?g]gd\]iKP�W²P<WQq
_�¨C° ¨C³�kªgdN'R'rCN'qJ\dSTXCR�f'rpB �Q|�}�¸�¸Öû�h3}��Q|JI¡��}�� B �a|~}��{���<�(}�� rªOQP<^<NDf å ÿ<ÿ�8Jv¿U æ ¨Kþ*N��
B XCRT£�r?þ�N'� B XCRT£�÷ n*Zª� »�RTNDfTf'r å �¿� å ¨

ôÐÿ ö »�¨)Z�gsP�R�£9P<WQqº³c¨Iþ�\]o?g]N�STS'¨
³� ?N¢Zðþ.v¢��WaqJ[Q`�S�\dXCW½n�g]^<X<R�\dST ?U
¨ ý9�C�+oJû��p}zI}(�K���Qû��&h ray?÷Ðv æ?å 8Jv¿�<y?r å �¿�¦�?¨
ô � ö »�¨ )�¨ Z�X< ?N'W r n�¨¡Z� ?N'k<N�RDrQ�½¨�°¾P<W?^QrtP<WQq±_�¨ÖZ.¨tu�P�N�^a¨#n*Wº¿.OpN�W¾n�^<N'W3S

n*R�`( ?\dSTND`�S�[?RTNC¨J��W?« ¶��(|©���K�T} E hC}��Q|®�KA ú ���Q}��(�¢�(�T¶8c |xoQ}%9*>*>�L « �p��û��ph « �8c�e
�Q¶4��û��.c r?OQP�^CN'f å 8.�?¨0�
N'W?g]XV»$P<RT£�rQZðn�÷ n*n.n���»�R�N'f�f�r å �¿�<xQ¨

ô � ö ° ¨ ° ¨pZ�X< QN�W ¨�³IN�¯ªS.ZðPKS�N�^<XCRT\VT'P�ST\]X<W¢P�WQqk)wN�gsPKS�\dXCWQP�g��¡N'P<RTW?\]W?^a¨I��WMD o?}
9ON<|{o B �Q|�}����p�K|©ûü¶K���K¸ a ¶K����}���}�����}!¶K�
ý9�<�uoªû���}�zI}(�K���Qû��&h rJOaP�^<NDf å vKx�8 å y3vJr
å �¿� õ ¨

ô å U ö _�¨�Z�XCfjS�P�WQq¼_�¨�_JP�gVT�opN�R�^Q¨¦n °±N'\d^C 3STN'qºþ*N'P�R�N'fjS�þ�N'\d^C ªoaXCR�n�g]^<X<R�\dST ?U
Y¤XCRr�¡N'P<RTW?\]W?^¢�w\­S� ¼_ªkªU�opX<g]\]`j�?NDPKS�[?RTNDf�¨ ý9�<�uoªû��p}LzI}(�K���Qû��&h r å U?÷ õ ÿ�8?ÿ��?r
å �¿�<yQ¨

ô å<å�ö ³c¨ �½¨3Z�XKiCN�RD¨?z�fjST\]UVP�ST\]X<W/oªk�ST ?N�þ*N'P<RTNDflS�þ�N'\d^C ªoaXCR­)w[?g]N<¨IB ?�?�? D �T���?�_e
�C��|©ûü¶K�Q��¶�� B ����¶K�_cm�K|©ûü¶K� D o?}(¶K��� r å xI# å %�÷ õ U�8 õ<õ r å � æ �?¨

ô å v ö ³c¨ �½¨QZ�XKi<N'R�P�Waq«»�¨ z*¨p�.P�RTS'¨)þ�N'P<RTNDflS�þ�N'\d^C 3opX<R�»$PKSTSTN'RTW¦Z�gsP<f�fj\d¥a`'PKST\]X<W¡¨B ?�?�? D �T�K�Q���<��|®ûü¶��?�!¶K� B ����¶��_cV��|®ûü¶�� D oQ}�¶���� r å y?÷Ðv å 8?vCÿJr å � æ ÿJ¨
ô å y ö bV¨?M.NPGCX<W?^a¨­� N'P<RTWQ\dW?^V�w\dST =�#N'W?N�S�\]`�n*gd^CX<R�\­S� ?Umf�÷�n*W±¿.i<N�R�iª\dN'��¨ ý²��e

�uoªû���}}zI}(�K���Qû��&h rpvJ÷ å v å 8 å y¿�?r å �¦�¿�?¨
ô å x ö »�¨�z�qJ�ðP<R�qQf�r<M!¨<u�P4k<N'R'rCZ.¨ ��¨p�#RTN'N�W r3P�WQqV³c¨ )�¨<»$P4kªW?N<¨?z�¯JOaN'RT\]N�WQ`�Nw�w\­S� �¡N'P�R�W?\]W?^Vn�^<N'W3S�f��w ?\s`( ��²P�WQP<^<N#��W3STN�R�W?N�Sj§�uðPCfjNDq«��WJY¤XCRTUmP�ST\]X<W ¨$��WQGQ¨ ��¨

å �¿U



þ*N'P�g]X<W¼P<WQq½þ�¨Ð_�¨$³)P4k3g]X<RDr¡NDqJ\dSTX<R(f'r�ú �T¶'�(}(}(�Kû��&hK�¢¶
�F|{o?}1ISR B �Q|�}�¸�¸Öû�hC}��Q|E hC}��Q|®�T7
¶��T�4��oQ¶�� rtOaP�^<NDf å � õ 8?v�U�xa¨?_0�cz�_
»�[?o?g]\]`'PKST\]X<Waf�÷w¿*¯3Y¤XCR�q rah*bVr
å �¿�3ÿJ¨

ô åDõ4ö �½¨ )�¨��#N'W?N'fTN�R�N�S� 
P�WQq
_�¨ »�¨QbcN�S(`( ?OpN�g©¨�_ªX�Y�Sl��P�R�N�n�^CN�W3S�f'¨�a ¶8c�c!�J�aûü�(�8e
|©ûü¶K�Q��¶
��|xoQ} Ena ý rQyªÿ.#©ÿ¿%�÷ x¦��8 õ yQr å �¿�<xQ¨

ô å'æKö M!¨¢�#X<gsqJopN�R�^Qr M!¨ þ�\s`( ?X<gsf�r u#¨ �½¨¡¿.£ª\®r P<WQq±M!¨ ³IN�R�RTkC¨�h*fT\dW?^9Z�XCgdgsP�opX<RT§
P�ST\]i<N'�)\dgdSTN'RT\]W?^VSTXm°¾N'P4iCN�P�W
��WJY¤X<R�UmPKS�\dXCW¢³)P�OpN'fjSTR�k�¨'a ¶�cnc/�J�Qûü�(��|®ûü¶��?�
¶
�c|xoQ} Ena ý rQy õ # å v¿%�÷ æ?å 8?ÿ�U?r å �¿�3vJ¨

ô å ÿ ö Z.¨ ��¨0�#R�N�N�W¡¨)h#_Jz�þ.z�³îþ*N���fwn�^CN�W3S'¨�uw_J`}�I\]WQP<g B N'P�Rw»�RTX¿vlN'`�Si)wN�OpX<RTS'r
M.N�OQP<RjS�UVN�W3SFX�Y/Z�XCUVO?[JST\]W?^À_?`�\]N�WQ`�N<r*h*W?\diCN�R(fj\dSlk�X<Y�n�opN�R(qJN�N'W r._J`�X�ST§
gsP�WQq r å �¿� õ ¨

ô å � ö )�¨3bcX¿T'\dN'RTXC£p¨pnë�¡N'P�R�W?\]W?^�n�OQO?RTX3P<`( /STX!bcW?XK�wgdNDqJ^<N�n.`�ñ3[?\sfj\dST\]X<WVY¤XCR���WJ§
S�N�g]gd\]^<N'WCS���WCS�N�RTYüP<`�N*n�^CN�W3S�f'¨��²P<fjSTN'R'e f�³� ?NDfj\sf'r3M.N�OQP<RjS�UVN�W3S�X<Ytz�gdND`�S�RT\s`�P<g
z�W?^<\]W?N�N'RT\]W?^VP�WQq
Z�X<UVO?[?STN�R*_?`�\]N�WQ`�N<rW�
�l³cr å �¿�Cy?¨

ô å � ö bV¨O�¡P<W?^Q¨ªþ�N'��fj°¾N�NDqJN�RD÷¢� NDP�R�W?\]W?^wSTXr�)\dgdSTN'R)þ*N�S�W?N���f'¨ª��WVú �T¶D�(}(}���û��ph��w¶
�
|{o?}U9�NC|xo B �Q|�}����p�K|©ûü¶K���K¸¡ý²�C�+oJû��p}'zI}������Qû��&h a ¶K����}���}�����}WV©ý(zX>�Y�Z rQOQP<^<NDf
yCy å 8Jy<y¦�?¨3_?P�Ww�?R(P�WQ`�\]f�`�XaraZðn�÷ �
X<R�^CP<W¦b�P�[?Y¤UVP<W?W r å �¿� õ ¨

ô v�U ö ��¨¢� \]N�opN�R�UmP�W ¨k� N�S�\"T'\]PQ÷�n�W¼n*^<N'WCS�³� aPKS!n.fTfT\]fjS�f�°±N'o¼u�R�XK��fT\dW?^a¨m��W
ú ��¶'�(}(}(�Kû��ph��/¶
��|{o?}[9KL?|{o B �Q|�}������K|©ûü¶K���K¸\;ª¶�û��Q| a ¶K����}���}�����}F¶K� E ��|®û ·ð��ûü��¸B �Q|�}�¸�¸Öû�h3}��p�(}�� B ; a¢E]B e=>�Y r?OaP�^<NDfi�CvKxO8&�3v��?r å �¦� õ ¨

ô v å�ö »�¨��²P<N'f'¨?n�^CN�W3S�fIST aPKS�)wNDqJ[Q`�N�°¾X<R�£�P�Waq���WJY¤XCRTUmP�ST\]X<WV¿.iCN�R�gdX3P<qt¨!a ¶8c�ec/�J�Qûü�(�K|©ûü¶K�Q��¶
��|{o?} Ena ý rQyªÿ.#~ÿ�%�÷ y¿U�83xpU?r å �¿�<xQ¨
ô v<v ö ³c¨ ° ¨.�²P�g]X<W?NCrJbV¨ )�¨.�#R(P�W3S'r.�ð¨ n�¨J³¡[?R�oQP<£pr?_�¨ n�¨JuðR�X<oQfjS'rJP�Waqq�½¨ M�¨aZ�X<§

 ?N'W ¨9��W3S�N�g]gd\]^<N'WCS/��WJY¤X<R�UmPKS�\dXCWJ§�_J QP�R�\dWQ^9_ªkJflS�N�Umf�¨©a ¶8c�c!�J�aûü����|®ûü¶��?�¢¶
�
|{o?} Ena ý ray¿UW# õ %�÷ y¦�¿U�8ªx¦U3vJr å �¿�3ÿJ¨

ô v�y ö �½¨ z�¨ �
N�STR(P�g©¨½M*NDfj\]^<WÀX�Y.P¯�#N�W?N'RT\s`k� N'P<RTWQ\dW?^±��W3STN�RTYüP<`�N¦n*^<N�W3SD¨¼u�_?`
³� ?NDfj\sf'r�M*N'OQP�RTSTUVN�W3S$X�Y�z�g]N'`�STR�\]`'P�gJz�W?^C\dWQN�N�R�\]W?^#P<WQq/Z�XCUVO?[JSTN'R�_J`�\]N�Wa`�N<r�
�l³cr å �¿�Cy?¨

ô vKx ö »�¨ �½¨W�
[QRTO? ªk
P�WQq
M!¨ ° ¨�n� aP?¨�h#Z��s)wN�OpXCfT\dSTX<R�k«X<Y �9P<`( ?\]W?N�� NDP�R�W?\]W?^
M#PKS(P�oQPCfjNDf�¨�M*N'OQP�RTSTUVN'WCS�X<Y)��W?Y¤X<R�UVP�ST\]X<W¢P�WQq²Z�X<UVO?[?STN�R*_?`�\]N�WQ`�N<rQh*W?\­§
iCN�R(fj\dSlkmX�Y�ZðP�g]\­Y¤XCRTW?\sP?rJ��R�iª\dWQN<raZðn�¨
ô  3SjSTO¡÷ �¦�4�w�w��¨ \]`'f�¨ [Q`�\©¨ N'qJ[I�
].UVgdNDP�R�WI�8�R�~)wN�OpXCfT\dSTX<R�k<¨  3STUVg ö r å �¿�<xQ¨

å � å



ô v õ4ö ³c¨ )�¨4»$P4k3WQN<¨�� NDP�R�W?\]W?^�z�UmP�\]g¦�)\]g­S�N�R�\dWQ^�)w[?g]N'fI�w\dST K�²P<^<\©rKn��²P<\dg3n�^<N'W3S
��W3STN'RjYüPC`�NC¨¦�9_J`ð³� ?NDfj\sf�rKM.N�OQP<RjS�UVN�W3SIX<Y�Z�X<UVO?[JS�\dWQ^#_J`�\dN'WQ`�NCr�h�W?\]i<N'R�fT\­Slk
X<Y)n�opN�R(qJN'N�W ra_?`�X�S�g]P<WQqtr å �¿��xa¨

ô v æKö ³c¨ )�¨I»$P4kªW?NmP<WQq½»�¨¡z�q?�ðP<R�q?f'¨F��W3S�N�RTYüP<`�N¦n�^<N'W3S�fcS� QPKSn�¡N'P<RTW ÷/n�W½��WJ§
iCN'fjST\]^CPKS�\dXCWÀX<Yr�¡N'P<RTW?\]W?^½�lf�fj[QN'fm\]WµP��²P�\]g*n*^<N�W3SF��W3S�N�RTYüP<`�NC¨¾E �C�p¸Öûü}(�E ��|©û ·���ûü�K¸ B �Q|�}�¸�¸­û�hC}��p�(} r å<å # å %�¨���W
»�RTNDfTf'¨

ô vCÿ ö ³c¨ )�¨Q»$P4kªW?NCrª»�¨?z�qJ��P�R(q?f�rJP<WQq²Z.¨ ��¨W�#RTN'N�W ¨�z�¯ªOpN�R�\]N�WQ`�N#�w\dST �)w[QgdN���WJ§
qJ[a`�ST\]X<W
P�Waq � §~þ*N'P�R�N'fjSwþ�N�\]^< ªopX<[?Rs�
N�ST ?XJq?fðY¤XCR���WCS�N�RTYüP<`�N#n*^<N�W3S(fðST QP�S�¡N'P�R�W ¨|B ?�?�? D �T���?���<��|©ûü¶K�?�!¶��QR!��¶K��¸d}(�dh3}V�K�p� y �K|��U?ð�&h�û���}(}���û��&h ¨ð��W
»�RTNDfTf'¨pú �T}���}��a|~}(�¢�K|w|{o?}!ý(zX>�Y^7
¶��T�4��oQ¶��7¶K� E hC}��Q|®��|xoQ�K||zI}(�K���j�(�T¶8c
_ |{o?}�� E h3}��a|ü� ¨

ô v�� ö Ga¨ )�¨a`.[?\]W?gsP�W ¨�� NDP�R�W?\dWQ^n� XC^<\s`�P<gaM.N�¥QW?\dST\]X<Waf�Y¤R�X<U )�N�gsPKST\]X<Waf�¨ ý9�C�+oJû��p}zI}(�K���Qû��&h r õ ÷Ðv�y¿��8Jv æ<æ r å �¿�¦U?¨
ô v�� ö Ga¨ )�¨b`.[?\dWQg]P<W ¨ a Lp�cY ú ��¶�h<�T�8c!����¶K�¢ý9�<�uoªû���}wzI}(�K���aû��ph ¨µ_?P�W@�²PKS�N�Xar

Zðn�÷ �
XCRT^3P�W¢b�P�[JY¤UmP�WQW r å �¦�<y?¨
ô y¿U ö z*¨W)wXCf�`( 
P�WQq²Z.¨ u#¨W�
N�R�iª\]f'¨|�aP�UV\]gdkw)wN'fTN�U!o?gsP�WQ`�N'f'÷�_3STR�[Q`�ST[?R�N'fw\]W
ST QN

��W3STN'RTWaP�gw_3STR�[Q`�S�[?R�NFX�Y�ZðPKSTN'^<XCRT\]N'f'¨Sa ¶�h<�Qû�|©ûxbK} ú ���<�uo?¶K¸]¶�h<� rwÿJ÷ õ ÿKy�8 æ U õ r
å �3ÿ õ ¨

ô y å�ö �/¨w_JP�gdSTXCWóP�WaqS�½¨ GQ¨i�²`��#\]g]g®¨ B �a|®�T¶D�K�Q��|©ûü¶K� |~¶�ý9¶'�C}���� B ����¶K�_cm�K|©ûü¶K�D }�|©��ûü}�bK�K¸ ¨�þ�N�� B X<R�£�÷ �²`��#R(P4��§ê�*\dg]g©r å �¿�Cy?¨
ô yCv ö u#¨ M�¨t_ª ?N�ST  ¨cnù�¡N'P�R�W?\]W?^Fn*O?O?R�XCP<`( 
S�X¦»�N'R�fTX<WQP<gd\VT�NDq¢��WJY¤X<R�UmPKST\]X<WR�)\]g­§

S�N�R�\dW?^a¨k�9P<fjSTN�RDe f�³� ?N'fT\sf�r$M.N�OQP<RjS�U/N'W3S�X�Y�z�g]N'`�STR�\]`'P�g�z�W?^<\]W?N'N�R�\dW?^
P<WQq
Z�XCU/OQ[JSTN'R*_J`�\]N�WQ`�N<rW�²�l³cr å �¿�<xQ¨

ô y<y ö Z.¨t_3S�P<WJ¥Qg]g)P<WQq
M!¨p°ºP�gdS�TC¨*³IXK�ðP<R�qw�
N'U/XCRTk3§�u�P<fTN'qw)wN'PCfjXCW?\]W?^Q¨La ¶8c�ec/�J�Qûü�(�K|©ûü¶K�Q��¶
��|{o?} Ena ý rav¿�W# å v¿%�÷ å v å y�8 å v<v¿�?r å �¦� æ ¨
ô y�x ö z*¨ �½¨ed$X3XCRT QN�N'f'¨w_ªX�Y�Sl��P�R�N�n�^<N'W3S�fwY¤XCR���WJY¤XCRTUmPKS�\dXCW�)wN�S�RT\]N�iKP�g©¨ð��W¯« ¶��(|Ce

�����T} E hC}��Q|®�KA ú �(�?}��(�]�(�T¶8c |xoQ}W9*>*>�L « ����û��ph « �8c*�?¶K��û��.c rIOQP�^CN'f å v æ 8
å v��?¨.�
N'W?g]XV»$P<RT£�rQZðn�÷ n*n.n��w»�R�N'f�f'r å �¿�<xQ¨

ô y õ4ö M!¨�°±N�SjS�f�`( ?N'RTND`(£¾P<WQq¼M!¨ ° ¨$n� aP?¨¾°±N'\d^C CS�\dWQ^A�?NDPKS�[?RTNDf�¨±��W�ú ��¶'�(}(}(�8e
û��&hK�F¶��V|{o?}�94��| B �a|~}����p��|®ûü¶��p�K¸ a ¶�����}��T}��p�(}¦¶�� a �4��}degf*�K��}�� D }��K��¶K�Qû��&h ¨�¡\]fToaXCW r?»�X<RTST[Q^CP�g©÷Ð_ªO?R�\dW?^CN�RT§fd$N'RTgsP�^ar å �¦� õ ¨

å �Cv



ô y æKö M!¨J°±N�SjS(fT`( ?N'RTND`(£�rªM!¨ ° ¨Qn� QPQr?P�WQq¢³c¨0�
XC ?RT\©¨�n¾)�N�iª\dN'� P<WQq
Z�XCUVOQP�RT§
P�ST\]i<N¦z�iKP�g][QPKS�\dXCW¼X�Y��QN'P�ST[?R�N¦°¾N�\]^< 3S�\dW?^��
N�S� ?XJq?f/Y¤X<Rj�¡P¿T�k$� NDP�R�W?\]W?^
n*gd^CX<R�\­S� ?Umf�¨$³IN'`( ?W?\s`�P<g�)wN�OpX<RTS�n��TZ�§�� õ §êU å vJrªþF)F�½þ#ZðnF)*n���r å �¿� õ ¨

ô y3ÿ ö �½¨ Ga¨�°±XªXCg]qJR�\sqJ^<N
P�Waq7þ�¨gGCN�W?W?\]W?^3f�¨în*^<N�W3SF³� ?N'X<R�\dNDf�r�n�R(`( ?\dSTND`�ST[QRTNDf
P<WQq^�¡P�WQ^<[QP<^<N'f'÷în _ª[QRTiCN�k<¨hD o?}FR!�p¶K��¸d}(��hC}i?ð�&h�û���}�}���û��ph D }dbDûü}�� r
å UW#®v¦%�÷ å<å4õ 8 å4õ v?r å �¦� õ ¨

ô y¿� ö Ga¨!Åp aP�W?^a¨9_ªN�g]N'`�ST\]W?^9³�k3OQ\]`'P�g���WaflS(P�WQ`�N'f�\]W¼��WQfjS�P<WQ`�N�§~u�PCfjNDq��¡N'P<RTW?\]W?^a¨
��W¦ú ��¶'�(}(}(�Kû��ph��#¶
�*|{o?}J>�|{o B �a|~}����p��|®ûü¶��p�K¸aý9�<�uoªû���}Fz¡}(�����Qû��phF7
¶K�T�K��o?¶(� r
OQP<^<NDf�xJÿ8U�83xªÿ��?r å �¿�3vJ¨

å �<y


