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W#X�Y+Z1[]\4^`_bacZ%d�egfKh�ajiDk�[�h�imlUh�ajZ1agnMfohMacimk
p [�nMqbnrhMY;Z1[;n�s�iDZ1l�ej[+tU[;n

uwvMimxy[�h�zr_�{
|}fml�l?imvMh p [~vM[7s�X�[+v�s�X�[�k%�D�D�o�D��^���s�h�im��v�[4�;�m�D�~^`{D{,l�fo�D[;n

�����;�+�K���m�m��� nrack���fok�[+ac�m[+kb�Kfoecd�[ p [;s+imZ1lIiVnrajhMacimkBio�O�Kfov�agfok�s+[%Z�fKh�vMags�[7n+���)[+ec[+d�t fmk p�¡ iK�Kfm[+vMh
¢ �;�D�m�D£~im�Uh�foack�[ p kbd�Z1[;vMiDd�n,fmk p l?iK¤)[;vr�¥d�e)Z1i p [+egn%�¥imv ¡ fod�n�nragfok¦Z4i p [;e¨§©��fDnr[ p s�ecd�nyh�[+v�ajk���fok p
p acn�s�v�ajZ1ack�fokVhªfmk�foecqUnragn;«}W#X�vMiDd��mXQ¬QimkVhM[4�­fmvMeci®nMajZ,d�ecfohMacimk�n;�?¤)[%s+imZ1l�fmvM[~h�X�[%l?[+vM�¥imv�Z�fok�s+[;n�im�
Z�fmkVq¯s+ecfDnMnMags+foe#s�v�ajhM[+v�agfQh�i°nM[+ec[;s�h4h�X�[;nM[�Z1i p [+egn+±�ajk��¥imv�Z1fohMacimk²s�v�a¨h�[+v�acf°fmn1³}zM�ª�$h�X�[ ´#f=qm[;nMagfok
s+vMajhM[;vMacimk�´­zM�ª��s�egfmn�nrajµIs+fohMacimk�s�v�a¨h�[+v�acf4fmn#¶}·#�¸fmk p s�v�iDn�ny§©�Kfoeca p fohMacimk!«	z¹k�h�X�[�s�ecd�nrhM[;vMack��1s�imkVh�[�tbh;�
ackU�¥iDvMZ�fKh�ajiDkºs�v�ajhM[+v�agf¯fok p ´)zM�/imdUh�lI[;vr�¥iDvMZ»hMX�[¼s�egfmn�nMa¨µIs;fKh�ajiDk¸s�v�a¨h�[+v�acf�«½z¹kºhMX�[ p agnMs+vMacZ1ajk�fmkVh
fmk�foecqUnragnws+imkVhM[+tVh7�Vs+vMiVnMnr§©�=fmeja p fohMacimk1nrX�iK¤}nO�mibi p lI[;vr�¥iDvMZ�fmk�s�[}��dUh)ackU�¥imv�Z�fKh�ajiDk®s�v�a¨h�[+v�acf�fmk p ´­zM�
�Daj�D[�n�fKh�acnr�¾fms�hMiDvMq�v�[;nMd�ejh�n�fmn#¤­[+ece¿¤�ajhMX!�I�Vq®�¾fov7�Uej[7nMn­h�ajZ1[�§¹s�iDZ1l�dUhMack��I«
À ÁVÂÄÃ�Å%Æ �KÇ��m� ¡ fod�n�nragfok1Z1ajtVh�d�v�[}Z1i p [+egn+�V[+ac�m[;kV�Kfmejd�[ p [7s�iDZ4l?iDnMajhMacimk!�Vs�v�iDn�ny§©�Kfoeca p fohMacimk!�majkU�¥iDvr§
Z�fohMacimk!��´#f=qm[7nragfok�fok p s�egfmn�nMa¨µIs;fKh�ajiDk
s�v�ajhM[+v�agf
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 	 � uGfovªej[,Z4iKqD[+k p�� d�k�[ p�� s+imZ1lIiVnrajhMacimkQnMl?[;s�h�v�fmej[ p [;nªZ�fKhMv�ags�[;n p [%�Kfov�agfok�s+[m�Ä�)[;ej[;dUt
[+h ¡ iK�Kfo[;vrh ¢ �;�D�m�V£]imkVh,iD�UhM[;kbd�n p [
k�imZ,��v�[+dUt Z1i p Y+ec[;n�hMv�Y;n,dUhMacej[7n%l?imd�v,egfBs+ecfDnMnMa¨µ?s+fKh�ajiDk¯fodU§
h�imZ�fKh�a��Vd�[,imdQegf p acn�s�v�ajZ1ack�fKh�ajiDk ejiDv�n��Vd�[%s+[;nªZ � hMX�i p [7n�vM[;lIiVnr[;kDh�nrd�v p [7n Z1i p Y+ec[;n p [4Z � egfok��D[
�Vfod�n�nMaj[;k�n+«�� [ªk�imZ,��v�[+d�nM[;n)nracZ%d�egfKh�ajiDk�n p [ª¬ iDkDh�[�§r�­fov�eji]k�iDd�n)lI[;vMZ1[�hMhM[;kDh p [ªs+imZ1l�fmvM[;vwecf�lI[;vr§
�¥iDvMZ�fmk�s�[ p [,l�ecd�nrac[+d�v�nªs�v�a¨h�Y+v�[;n�l?imd�v�s�X�imagnMajv s+[;nªZ1i p Y+ec[;n�± p [7n s+vMajhMY;vM[7n p�� ajkU�¥iDvMZ�fohMacimkQs�iDZ1Z4[
³ zM�ª��ec[�s�v�a¨h�Y+v�[ª��f=q � nMaj[;k�´­zM�ª� p [7n}s�v�ajhMY+v�[;n p [�s+ecfDnMnMajµIs+fohMacimk
s+imZ1Z1[�¶}·­�¸[�h}ec[�s�v�ajhMY+v�[ p []�Kfoeca¨§
p fKhMacimkQs+vMiDacn � [D«)·OkQs�egfmn�nrajµIs+fohMacimk fod�hMimZ�fohMa��Dd�[m��ec[;nªs�v�a¨h�Y+v�[;n p�� ackU�¥imv�Z�fKh�ajiDk�[+h�´­zM� p imk�k�[+kVh p [
Z1[;ajecej[;d�v�n}v � nMd�e¨h�fKh�n��Vd�[%ec[;nªs�v�a¨h�Y+v�[;n p [4s�egfmn�nrajµIs;fKhMacimk�«­·Ok p agnMs+vMacZ1ajk�fohMacimk!�Iej[4s�v�a¨h�Y+v�[ p [%�Kfmeja p fK§
h�ajiDk�s�v�imagn � [}f~d�k
�IiDk®s�iDZ4l?imvMhM[;Z1[+kVh)Z�foagnwec[;n­s�v�ajhMY+v�[;n p�� ackU�¥iDvMZ�fKh�ajiDk�[�h�´­zM� p imk�k�[;kVh­fodInMnMa p [
�?imkIn#v � nrd�ejh�foh�n�f=�D[;sª�I[7fod�s+imd�l�Z1imack�n p [~s+fmecs+d�egn+«
��Æ �7� Ã ��� 	 � ¬Qi p Y+ec[;n p [1Z � egfok��D[,�Vfod�n�nMaj[;k�n+� p�� s�iDZ1lIiVnrajhMacimk°nrl?[;s�hMv�foec[m�!�Kfoeca p fKh�ajiDk�s�v�imagn � [m�
s+vMajhMY;vM[7n p�� ackU�¥iDvMZ�fKh�ajiDk!��s�v�ajhMY+v�[;n p []s+ecfDnMnMajµIs+fohMacimk
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9�ack�ajhM[�Z,d�e¨h�aj�KfmvMagfKh�[ ¡ fod�n�nragfok�Z1a¨tbh�d�vM[ p acnrhMv�aj��dUhMacimk�n ej[7f p hMi®s+imZ1Z1imk�ecq�dInr[ p Z1i p [;ecn#�¥iDv}Z%d�e¨§
h�aj�KfmvMagfKh�[ p fKh�f1fmk�foecqUnragn�fok p nrh�fKh�acnrhMags+fme!l�fohrhM[;vMk�v�[;s�iD�mk�ajhMacimk ¢ nM[+[��¥iDv}ajkInyh�fok�s+[]¬Bs�:�fDs�X�egfok°�;�m�V{
fmk p |�acl�ej[;qB�7�m��;V£�«w|�[7s�[;kDh�ejq�nr[;�m[;v�fme!fodUh�X�imv�n#X�f=�m[][+tbl�ejiDa¨h�[ p hMX�[~[;aj�D[+kb�Kfoecd�[ p [;s+imZ1l?iDnMa¨h�ajiDk�im�
h�X�[1�mv�imd�l��Kfov�acfmk�s�[,Z1fohMv�acs+[;n�ack ¡ fmd�nMnMagfokBZ1ajtbhMd�v�[;n�h�i
l�v�iml?iDnM[4kVd�Z4[;vMiDd�n]fok p lIiK¤­[+vM�¥d�eGZ1io§
p [+egnw�¥iDv­s+ejd�nrhM[;vMack�� ¢ ´#fokUµI[+e p fok p |}fo�çhM[+v�q��;�D�m���U�)[+ec[+dUt®fmk p
¡ iK�Kfo[;vrhª�;�m�V�U�b´­[+k�nMZ�foace9���)[+ec[+dUt¿�
| fK�çhM[;vMq¼fok p |�im�?[+vMh��7�m�'<m£]fok p¦p acn�s�v�acZ4ack�fmkDh4fok�fmejqUnMacn�9�ecd�v�qm�w_Us�X�Z1a p fok p ¶ fov�f=qDfmk�fok²�;�D�m���
´­[;k�nrZ�fmajeOfmk p �)[+ec[+d�t²�7�m��;V£�«�W#X�agn�l�fmv�fmZ4[+hMv�a>=7fKh�ajiDk�im�­h�X�[®Z1ajtVh�d�v�[�s�iDZ4l?imk�[+kVh�n%l�vMiK�ba p [;n~f
�D[+k�[;v�fme�fok p@? [�tUac��ec[}�¥v�foZ1[+¤­imvBA�h�i%�mac�m[ v�fmacnM[�hMi,[/C®s�ac[+kVh7�bfme¨h�X�imd��mX®nMimZ1[+¤�X�fohOd�kbd�nMd�foeC�bs�ecd�nyh�[�§
v�ack��®s�v�a¨h�[+v�acf�fmk p s�egfmn�nMa¨µIs;fKh�ajiDk�v�d�ec[;n;«#z©h�s�iDk�nMacnrh�n�ackQ¤�v�a¨h�ajk��1hMX�[,�=fmvMagfokIs�[~Z�fKh�vMajt�DFE4ack�hM[;vMZ�n
im�	ajh�n�[;aj�D[+kb�Kfoecd�[ p [;s+imZ1l?iDnMa¨h�ajiDk

DFEHGJI)ELKME�N4E�K�OE ¢ �m«c�7£
¤�X�[+v�[MI)EPGRQ DFESQ TBUBVLWBX p [;k�ioh�ajk��
h�X�[�kbd�Z%�?[+v%io�#�=fmvMagfo��ej[7n+��KME®hMX�[�Z�fohMv�a¨t°io�#[+ac�m[+kb�D[;s�h�imv�n im�
D E fok p N E f p agfo�Dimk�fmeIZ�fKh�vMajt¿�VnMd�s�X�hMX�fohHQ N E QYG[ZD�V¤�ajhMX
hMX�[ªk�iDvMZ�fmeja\=+[ p [+ac�m[;kV�Kfmejd�[7nwim�]D E iDk
h�X�[ p agfo�Dimk�fme?ack f p [;s+vM[7fmnMajk��4imv p [;v;«

W#X�[1l�fmv�fmZ1[�hM[;v�I E
p [�h�[+v�Z1ajk�[7nªhMX�[��Dimecd�Z1[,im�OhMX�[M^bhMX°�mv�imd�l!�_K E a¨h�n]imv�aj[;kVh�fKh�ajiDkBfok p N E
ajh�n�nMX�fmlI[D«²´­q¦fmejeciK¤�ajk��°nMimZ1[���dUh®k�imh�fmeje�im� h�X�[;nM[ �DdIfokVhMajhMac[;n4h�i°�KfmvMq �?[�hy¤­[+[;k �DvMiDd�l�n;�w¤)[
iD�Uh�fmajk4l�fmv�nMajZ1iDk�ajiDd�n$fok p [;fDnracecq�ajkVh�[+v�l�vM[+hM[ p Z1i p [+egnG¤�X�ags�X1fov�[#fml�l�v�iml�v�agfKhM[)hMi p [7nMs+vMac�?[­�KfmvMacimd�n
s+ejdInyh�[+v�ajk��]iDvOs�egfmn�nrajµIs;fKhMacimk1nMa¨h�d�fKh�ajiDk�n+«]9�iDvwack�nyh�fok�s+[ª�)[+ec[+dUt1fok p�¡ iK�Kfo[;vrh ¢ �;�m�V�m£�fok p ´)[;k�nMZ1fmaje
fmk p �)[+ec[+d�t ¢ �;�m�Y;D£]s+imk�nMa p [+v�[ p �+\ p a"`Ä[+v�[+kVh%Z1i p [+egn�v�[+egfKh�[ p h�i p a>`?[;vM[;kDh4fmn�nrd�Z1lUh�ajiDk�n�iDk¼hMX�[
�DvMiDd�l��KfmvMagfok�s+[ Z�fKh�vMags�[7n+«$·wac�mXVh}im��hMX�[;nM[�Z1i p [;ecn�fmvM[�im�Uh�foack�[ p �bq�fmn�nrd�Z4ack��4[��Vd�fme¿imv p a>`?[;vM[;kDh
�Dimecd�Z1[;n;��nMX�fmlI[7n~imv�iDvMac[+kVh�fKhMacimkIn ¢ba I�KcN4K O\d � a I1E�K�NeK O>d � a I�KcNfELK O"d � a I)E�KcN4E�K O"d � a I�KME�N4K OE d �
a I)E�KME�NeK OE d � a I1K@ELN4E�K OE d �?fmk p a I1E�KME�NfE�K OE d «Ö£(g°[%d�nM[~hMX�[��¥imececiK¤�ajk��®s+imkb�m[;kVhMacimk!±)¤�vMajhMack������¥imv
ack�nrh�fmk�s�[D� a I�KcNfELK O"d Z1[;fmk�n4hMXIfKh�¤)[ s+imk�nMa p [+v�f°Z4ajtbhMd�v�[ Z1i p [+e�¤�ajhMX [��Vd�fme��miDejd�Z1[7n+�w[ �Vd�foe
iDvMac[+kVh�fKhMacimkIn+� fmk pºp a"`Ä[+v�[+kVhQnrXIfol?[;n;«h9�iDd�v
Z1i p [;ecn fDnMnMd�Z1[ p agfo�Dimk�fmeª�KfmvMagfok�s+[BZ�fKh�vMags�[7n+�ª¤)[
p [+k�imhM[ p hMX�[;Z �bq a I1i d � a I)E�i d � a I�ijE d � a I1ELifE d ¤�ajhMX[Q i(QkGlZ�imvmQ ijESQnGoZm�Ofmk p hy¤­iBZ1i p [;ecn
fDnMnMd�Z1[~nrl�X�[+v�acs;foe¿nMX�fol?[;n a ISp d � a I)E�p d ��¤�X�[+v�[jp p [+k�iohM[7n­hMX�[~a p [;kDh�a¨hyq
Z�fKhMv�ajtÄ«

z¹k h�X�agn��¥v�foZ1[+¤­imvBAÄ�­nM[+ec[;s�hMack��¯f v�[+ec[+�KfokVh�fok p l�fov�nracZ1imk�acimdIn1Z4i p [;e agn�f p a"C®s�d�e¨h
h�fmnbA¦im�
s+vMdIs�agfoe}acZ1lIiDvrh�fok�s+[m« z¹k hMX�agn®lIfol?[+v7��¤)[Qv�[+�bac[+¤ p a>`?[;vM[;kDh�fol�l�v�iDfDs�X�[;n1im�~Z4i p [;eªnM[+ec[;s�hMacimk ack
s+ejdInyh�[+v�fokIfoecqbnMagn�fmk p ajk p agnMs+vMacZ1ajkIfokVh]fmk�foecqUnragn;«+9�imv~�?iohMX nMa¨h�d�fKh�ajiDk�n;�!¤)[1v�[+l?imvMh]¬QimkVhM[��­fov�eci
kbd�Z1[;vMags+fme?[+tUlI[;vMacZ1[+kVh�n#h�i1ajecejdInyh�v�fohM[�hMX�[~l?[+vM�¥imv�Z�fok�s+[ªim�	h�X�[�s�iDk�nMa p [;vM[ p fml�l�v�iDfms�X�[;n;«

z¹kBhMX�[1s�ecd�nrhM[+v~fmk�foecqUnragn s+imkVhM[+tVh7�Ä¤)[4l�v�iml?iDnM[~hMi�s�iDZ4lIfov�[~hMX�[4l?[+vM�¥imv�Z1fmk�s�[,io�OackU�¥iDvMZ�fKh�ajiDk
s+vMajhM[;vMagf���s+vMajhM[;vMagf p [;vMac�m[ p �¥v�imZ fol�l�v�i=tUajZ�fohMacimk�n­io�$h�X�[�ackDh�[+�Dv�fohM[ p eca>AD[+ecajX�ibi p fok p s+ecfDnMnMa¨µ?s+fKh�ajiDk
s+vMajhM[;vMagf%�¥imv}s�X�ibiDnMack��%h�X�[~Z1i p [+e!l�vMi p d�s+ajk��,h�X�[~eciK¤)[7nyh#[+Z1l�acvMags+fme¿[+v�vMiDv#v�fohM[m«

z¹k1h�X�[ p agnMs+vMacZ1ajkIfokVhOfok�fmejqUnMacnGs+imkVhM[+tbh;�m¤­[}s�iDZ1l�fov�[­hMX�[}l?[+vM�¥imv�Z�fok�s+[#io�ÄhMX�[}s+vMiVnMnr§©�=fmeja p fohMacimk
l�vMiUs�[ p d�v�[#hMi,ajkU�¥iDvMZ�fohMacimk®fok p ´#f=qm[;nMagfok�s�v�a¨h�[+v�acf��¥iDv)nM[+ec[;s�hMack���h�X�[ Z1i p [+e?l�v�i p d�s�ack��~h�X�[ eciK¤­[;nrh
[;vMv�imv­v�fKhM[]ack f4nMZ�foece!nMfmZ1l�ej[�nM[�hMhMack���«
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z¹k¼h�X�[�Z,d�ejhMac�=fmvMagfKh�[ ¡ fodInMnMacfmk¼Z4ajtbhMd�v�[®Z1i p [+eC� p fKh�f�� T W�������W����¼ack�� � V fov�[®fmn�nMd�Z1[ p hMiB�I[�fn�foZ1l�ec[��¥vMiDZ f4l�v�im��fm��ajecajhyq p agnyh�vMac��dUh�ajiDk
¤�ajhMX p [;k�nrajhyq

��� ���3G�� 
E�! T#" E
$ � � W�% E � ¢ {U«c�7£
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³ kIfKhMd�v�fmeG¤­f=q h�iQs�X�ibiDnM[4f�Z1i p [;ewacn~hMi nr[;ej[7s�h~h�X�[�Z1i p [+eGh�X�fKh%Z1ack�acZ4a\=+[7n]hMX�[®nMfmZ4l�ej[���fDnr[ p
[7nyh�ajZ�fohM[1io�)�¥dUhMd�v�[�Z1acn�s�egfmn�nMa¨µIs;fKh�ajiDkBv�acnbA �bqBs�v�iDn�ny§©�Kfoeca p fKhMacimk�«,W#X�agn]acn p imk�[1ack°´­[+kInrZ�foacewfok p
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lIfov�nracZ1imk�acimd�n�Z1i p [+e ¢ aC« [D«®h�X�[�Z1i p [+ew�¥iDv~¤�X�ags�X�h�X�[®kbd�Z,�I[;v�io�#l�fov�foZ1[+hM[+v�n�acn�hMX�[®nMZ�foecej[7nyh�£	�
¤­[ p [+k�imhM[ p hMX�agn]nyh�v�fohM[;�mq��bqQ� D `~«�W#X�[1nr[7s�imk p imk�[4s�iDk�nragnrh�nªajk°nr[;ej[7s�hMack��
hMX�[4Z1iDnrh�s+imZ1l�ec[�t
Z1i p [;eÄ�¥imv�¤�X�ags�X�h�X�[]kbd�Z%�?[+v�im�	l�fmv�fmZ4[+hM[;v�n)hMi1�?[][;nrhMacZ1fohM[ p agn­hMX�[~�DvM[7fKh�[;nrh;«$W#X�acn�nrhMv�fKh�[+�Dq�acn
p [+k�imhM[ p �bq�� D d,«; iK¤)[;�m[+v7��ajh�s;fok¸X�fml�l?[+k¸h�X�fKh7�}�¥iDv
nMimZ1[�nMlI[7s�ajµIs��=fmejd�[;n
io� *�fmk p XI� p a"`Ä[+v�[+kVh
Z1i p [;ecn
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hMX�[Qn�foZ1[�kbd�Z%�?[+v�im��l�fmv�fmZ1[�hM[;v�n;«²z¹k nMd�s�X s+fDnr[7n+�)¤)[Qs+imZ1l�ec[�hM[�h�X�[�� D ` nyh�v�fohM[+�Dq¯ack
h�X�[��¥iDejeciK¤�ack���Z�fok�k�[+v7±�fKh µIv�nrh;�¿f�nMl�X�[;vMags+fme�Z1i p [+e$agn l�vM[+�¥[+v�vM[ p hMi
f p agfo�miDk�foe	Z1i p [+e�¤�X�acs�XBacn
l�vM[+�¥[+v�vM[ p h�i®f,k�imk p agfo�miDk�foe¿Z1i p [;e
��nM[;s+imk p ejqD��f4Z4i p [;e!¤�ajhMX p a>`?[;vM[;kVh}�mimecd�Z1[;n#agn�l�v�[��¥[;vMv�[ p hMi
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l?iDn�nMaj��ec[4hMi�v�[ p d�s+[4hMX�[�s+fmecs+d�egfKhMacimkInª¤�X�[+k s�iDZ4l�dUhMack���hMX�[®s+vMiVnMnr§©�=fmeja p fohM[ p s�egfmn�nrajµIs+fohMacimk�vMd�ec[;n
¢ nr[;[)³ l�lI[;k p ajt%³ �¥iDv p [+h�fmajegn�£�«	W#X�[;k!�Kajh�¤­imd�e p �?[)im��ajkVhM[;vM[7nyh�hMi dInr[)imk�[)io�UhMX�[­s+vMajhM[;vMagf�l�v�[;nM[+kVhM[ p
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Abk�iK¤�k�« g°[®nracZ%d�ecfohM[ p hy¤­io§¹s�imZ1l?imk�[;kVh���ac�Kfov�acfohM[ ¡ fodInMnMacfmkBZ1ajtVh�d�v�[;n]¤�ajhMX p a>`?[;vM[;kDh~�Kfov�agfok�s+[
Z�fohMv�acs+[;n;«�W#X�[ �=fmvMagfokIs�[}Z�fKh�vMags�[7nG¤­[+v�[ p [�h�[+v�Z1ajk�[ p fms;s�iDv p ack���hMi%hMX�[,�+\~Z1i p [+egn)��fmnM[ p iDk1hMX�[;ajv
[;aj�D[+kb�Kfoecd�[ p [;s+imZ1lIiVnrajhMacimk�fmn p [;n�s�v�aj�?[ p ajk W�fo��ec[��m«
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h�X�[why¤­iªs+imZ1l?imk�[;kDh�n�¤­[+v�[�/ T G �'& W & � O fmk p /��eG � < W & � O « �ª[�µ�k�ack��ªhMX�[)imlUh�ajZ�fmeDZ1agnMs+ecfDnMnMa¨µ?s+fKh�ajiDk
v�fKh�[�fDn)hMX�[~Z1agnMs+ecfDnMnMa¨µ?s+fKh�ajiDk®v�fKhM[]iD�Uh�fmajk�[ p ¤�ajhMX�hMX�[ªh�vMd�[�lIfov�foZ1[�h�[+v 
 �U¤)[~s�X�ibiDnM[ªhMX�[]�Kfoecd�[ <
h�iª�D[�h	hMX�v�[+[ p [+�DvM[;[;n�io��iK�D[+v�ecfml�l�ack���±¿f�nrZ�foeceVimk�[#s�iDvMv�[;nMlIiDk p ack���h�iªfok,imlUh�ajZ�fmeDZ1agnMs+ecfDnMnMa¨µ?s+fKh�ajiDk
v�fKh�[�io�ª���®�Gf Z1[ p ajd�Z iDk�[�s+imv�vM[7nrl?imk p ajk���h�iBfok iDlUhMacZ�foe­Z4agn�s�egfmn�nrajµIs+fohMacimk°v�fohM[®im�~�7��� fok p
f�ecfmvM�D[%iDk�[,s+imv�vM[7nrl?imk p ajk��®hMi�fokQiDlUhMacZ�foe$Z1acn�s�egfmn�nrajµIs;fKhMacimk v�fKh�[%im�)�m���®«~¶ iohM[,hMXIfKh��¥imv~nriDZ1[
�Vd�ajhM[ p a"`Ä[+v�[+kVh��Kfov�acfmk�s�[4Z�fKh�vMags�[7n+�	¤)[1¤­[+v�[4d�k�fo��ec[1hMi�v�[;fDs�XBh�X�[�ecfmvM�D[,Z1agnMs+ecfDnMnMajµIs+fohMacimk°v�fohM[m�
fmk p µ�k�foececq®¤)[~�D[�h4<K� p a>`Ä[+v�[+kVh�Z4ajtbhMd�v�[;n}Z4i p [;ecn;«

9�imv­[;fms�X�im�¿hMX�iVnr[j<K�~Z1i p [+egn;�V¤­[ nMajZ,d�egfKhM[ p �m�~hMacZ4[7n)f%nMfmZ4l�ej[ªio��nMa>=;[ 	 G�� & fok p �D�]hMacZ1[;n
f
nMfmZ1l�ej[,io�Oegfov��m[;v nMa>=;[ 	 Gjb &.& «]W#X�[;kQhMX�[%·O¬ foec�miDvMacX�Z ¢ �ª[+Z1l�nrhM[+v ��#e���	� �;�
<�<o£�acn]nrh�fovMhM[ p
¤�ajhMX¼h�X�[�h�vMd�[�d�k p [;vMecqbajk��Qs+[+kVhMv�[;n~�¥imv%[7fms�X¼Z1i p [+e)ajk¼h�d�vMk�«P9�ac�md�v�[;n®�®fok p { nMd�Z1Z�fov�a>=;[1hMX�[
v�[;nMd�ejh�n;«�W#X�[+q��mac�m[D�U�¥imvª[;fms�X s+vMajhM[;vMacimk!��hMX�[%X�acnrhMiD�mv�foZ.io�$hMX�[%v�fohMaci�io�$hMX�[,Z1ajk�acZ%d�Z [;Z1l�ajv�ags+foe
Z1agnMs+ecfDnMnMajµIs+fohMacimk¦v�fKh�[�im�Uh�foack�[ p ¤�ajhMX imk�[ im� h�X�[�{o��Z1i p [+egn�iK�m[;v4hMX�agn�Z1acn�s�egfmn�nMa¨µIs;fKh�ajiDk v�fKh�[
iD�Uh�fmajk�[ p ¤�ajhMX]hMX�[OZ1i p [+eVs�X�iDnM[+k]�bq h�X�[Os+vMajhM[;vMacimk!«	W#X�acn�v�fohMaci#h�f�Am[;n!�=fmejd�[w�I[+hy¤)[;[+kH=;[+v�i}fok p iDk�[m�
fmk p ajh�n­a p [;fme?�Kfmejd�[ªacn­iDk�[m«G¬ iDvM[;iK�m[+v7�mW�fo��ec[;n­�%fmk p \,�mac�m[ hMX�[�Z1[;fok
kbd�Z%�?[+v­io��lIfov�foZ1[�h�[+v�nwack
h�X�[}Z1ajtVh�d�v�[}Z1i p [+eInM[+ec[;s�hM[ p �Vq,hMX�[ s�v�a¨h�[+v�acf]¤�X�acs�X1X�fDnGhMi%�I[ s+imZ1l�fmvM[ p ¤�ajhMX1h�X�[ Z1[7fok1kbd�Z%�?[+v
��«j�;\�io�¿h�X�[}h�vMd�[ªd�k p [+v�ejqback���Z1i p [+eC«G¶}imhM[ªhMX�fohOhMX�[ªZ1[;fmk®kbd�Z%�?[+v­io�!lIfov�foZ1[�h�[+v�nGio�¿h�X�[ªZ1i p [;ecn
nM[+ec[;s�hM[ p �bq 5�acn,eca¨hMhMec[
ec[;n�n�h�X�fok¯hMX�[�[�tUl?[;s�h�[ p kVd�Z%�?[+v4io�}l�fmv�fmZ4[+hM[;v�n~im�}hMX�[�Z1iDnrh4s+imZ1l�ec[�t
Z1i p [;e ¢ �m�%lIfov�foZ1[�h�[+v�n�£#�?[;s;fod�nM[,f�nMd��IiDlUhMacZ�foe$nriDejd�hMacimkQZ�f=q��I[,�¥imd�k p �bq�hMX�[4·O¬»foec�mimv�ajhMX�Z
nMack�s�[ªhMX�agn�iDk�[ªagn�nrh�fovMhM[ p iDk�ejq�imk�s+[ª¤�ajhMX
hMX�[]h�vMd�[�s+[+kVhMv�[;n;«$z¹k�h�X�[;nM[�h�fo��ej[7n+�U¤­[�fmecnMi4Z4[;kVhMacimk�[ p
h�X�[�Z1[7fok¦kbd�Z,�I[;v,im�}l�fov�foZ1[+hM[+v�n~iD�Uh�fmajk�[ p ¤�X�[;k¦d�nMajk��QhMX�[�[+Z1l�acv�acs;foe­Z4agn�s�egfmn�nrajµIs+fohMacimk v�fKh�[
¢ s�iDejd�Z1k�Z1acn;«$v;«Ö£4fmn�f1s�v�ajhM[+v�acimk�io��nM[+ec[;s�hMacimk!«
z¹k�hMX�[]nrZ�fmejeÄnMfmZ1l�ej[ªnra\=+[�s+fmnM[ ¢ 	 G�� & £��V[;fDs�X®s�v�a¨h�[+v�ajiDk®�mac�m[7nOnMajZ1acecfmvOeciK¤ lI[;vr�¥iDvMZ�fokIs�[ ¢ ej[7nMn
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s+vMajhM[;vMagf1¶}·­�ª��·#�¸fmk p ·
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ec[;n�nªhMX�fmk ;�« �V£�«%¬ iDvM[;iK�m[;v;�?a¨h~agn��m[+v�qQfoZ�f�=+ack��®h�X�fKh]hMX�[4eca\Am[+ecacX�ibi p 5Ss+vMajhM[;vMacimkBej[7f p nªhMi
h�X�[~�?[;nrh}lI[;vr�¥iDvMZ�fokIs�[]nrack�s�[]ajh�hMX�[;imv�[�h�acs;foecejq�nM[+ec[;s�h�n#iDk�ejq®hMX�[~Z1iDnrh s�iDZ1l�ej[+t�Z1i p [+eC«

³ ejews+vMajhM[;vMagf�acZ4l�vMiK�D[�hMX�[+acv�l?[+vM�¥imv�Z�fok�s+[%¤�ajhMXBhMX�[4ecfmvM�D[+v]nMfmZ1l�ej[4nra\=+[ 	 G b &.& «�W#X�[4Z1[;fmk
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s+vMajhM[;vMagf�«wz©h fml�l?[;fov�n­hMXIfKh�hMX�[��I[7nyhªvM[7nrd�ejh�n
fmvM[
im�Uh�foack�[ p ¤�a¨h�X¯hMX�[�s+vMajhM[;vMagfQ³ zM�­��fmk p ³ zM� fok p hMX�foh4h�X�[�ajkU�¥iDvMZ�fohMacimk¦s+vMajhM[;vMagfQfok p ´­zM�
iDdUhMl?[+vM�¥imv�Z1[ p hMX�[�s�egfmn�nMa¨µIs;fKh�ajiDkBs�v�a¨h�[+v�acf�«�z©h~acn]nMimZ1[+¤�XIfKh~foZ�fL=;ajk��
hMXIfKh�³}zM�­�
�mac�m[7n h�X�[1�I[7nyh
l?[+vM�¥imv�Z�fok�s+[�nMack�s�[D��ajk
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å¥ì�ë!åçæ



���������	��

����������������
��������������	�����	��� �"!
�	#$��%&��
'�(��
)�+*,�-�/.�%&��0+��
)��
1#324
5����6��&�-� �

�Dimecd�Z1[;n
[��Vd�fme I T G Z
a I d I � G Z

p a>`?[;vM[;kVh I T G Z
a I)E d I � G k

nMX�fol?[;n�fmk p imv�aj[;kDh�fKh�ajiDk�n
a p d a i d a i E d a � d a � E d a K�N E K O>d a K E N4K OE d

� T � { { { { { {
� � � { \ { \ \ {
� T § �m� �D� \b� \V� \V� \b�
� � § �m� � \b� §©\V� \V� §©\V�

W�fo��ej[��D± DwfmvMagfokIs�[}Z�fKh�vMags�[7nwv�[+egfKh�[ p hMi%hMX�[,�+\�nMajZ,d�egfKhM[ p Z1i p [+egn+« � E agnGhMX�[}µ�v�nyh p agfo�miDk�foe�hM[+v�Z
im��h�X�[�nrXIfol?[~Z1fohMv�a¨t(N E fok p � E agn#hMX�[�fmk��mec[�ajk p [;�mv�[+[;n­im�	h�X�[~vMimh�fohMacimk�Z�fohMv�a¨t K E «

l�v�iml?imvMhMacimkIn
[��Vd�fme " T G & � 

a " d " � G & � 


p a>`?[;vM[;kDh " T G & � k
a " E d " � G & ���

W�fo��ec[�{U±Guwv�iml?imvMhMacimkIn)v�[+egfKh�[ p hMi4hMX�[�nracZ%d�egfKh�[ p Z1i p [+egn+«

0 0.5 1
0

5

10

15

20

0.654

(0.0853)

L

Relative performance

nb
. o

f s
itu

at
io

ns
 (

am
on

g 
73

)

0 0.5 1
0

5

10

15

20

0.645

(0.0873)

AIC

0 0.5 1
0

5

10

15

20

0.635

(0.0949)

AIC3

0 0.5 1
0

5

10

15

20

0.621

(0.102)

BIC

0 0.5 1
0

5

10

15

20

0.647

(0.0808)

ICOMP

0 0.5 1
0

5

10

15

20

0.577

(0.116)

NEC

0 0.5 1
0

5

10

15

20

0.583

(0.12)

EC

0 0.5 1
0

5

10

15

20

0.578

(0.121)

E

0 0.5 1
0

5

10

15

20

0.645

(0.0893)

CLM

0 0.5 1
0

5

10

15

20

0.634

(0.0921)

C

9�ac�md�v�[]�m± 9�imvG[7fms�X�s�v�ajhM[+v�acimk!�KX�agnrhMim�Dv�fmZ��oZ1[;fok4�Kfoecd�[m�Vfok p �mack4lIfov�[+kVhMX�[7nr[7n+�Dnyh�fok p fmv p4p [;�VagfKh�ajiDk
im��h�X�[#v�fohMaciªim��hMX�[�Z4ack�acZ%d�Z½Z1acn�s�egfmn�nrajµIs;fKhMacimk%v�fohM[#iK�m[;v�h�X�[#Z4agn�s�egfmn�nrajµIs+fohMacimk,v�fohM[­io��h�X�[�Z1i p [+e
s�X�iDnM[+k��bq�hMX�[�s+vMajhM[;vMacimk
¤�a¨h�X
h�X�[�n�foZ1l�ec[]nMa\=+[ 	 G�� & «
ë	ë Ý3q�r�î�þ�ï



�7� ���
%&�-�&#$���S����� � ��%&
)�Y.��L�����
	�%b��%B��� �
������%&#

0 0.5 1
0

5

10

15

20

0.828

(0.074)

L

Relative performance

N
b 

si
tu

at
io

ns
 (

pa
rm

i 7
3)

0 0.5 1
0

5

10

15

20

0.843

(0.0648)

AIC

0 0.5 1
0

5

10

15

20

0.845

(0.07)

AIC3

0 0.5 1
0

5

10

15

20

0.841

(0.0865)

BIC

0 0.5 1
0

5

10

15

20

0.832

(0.0779)

ICOMP

0 0.5 1
0

5

10

15

20

0.605

(0.163)

NEC

0 0.5 1
0

5

10

15

20

0.629

(0.145)

EC

0 0.5 1
0

5

10

15

20

0.621

(0.149)

E

0 0.5 1
0

5

10

15

20

0.772

(0.107)

CLM

0 0.5 1
0

5

10

15

20

0.738

(0.122)

C

9�ac�md�v�[}{U± 9�imvG[7fms�X�s�v�ajhM[+v�acimk!�KX�agnrhMim�Dv�fmZ��oZ1[;fok4�Kfoecd�[m�Vfok p �mack4lIfov�[+kVhMX�[7nr[7n+�Dnyh�fok p fmv p4p [;�VagfKh�ajiDk
im��h�X�[#v�fohMaciªim��hMX�[�Z4ack�acZ%d�Z½Z1acn�s�egfmn�nrajµIs;fKhMacimk%v�fohM[#iK�m[;v�h�X�[#Z4agn�s�egfmn�nrajµIs+fohMacimk,v�fohM[­io��h�X�[�Z1i p [+e
s�X�iDnM[+k��bq�hMX�[�s+vMajhM[;vMacimk
¤�a¨h�X
h�X�[�n�foZ1l�ec[]nMa\=+[ 	 G b &>& «

Z4agn;«Gv;« 5 ³}zM� ³}zM�­� ´­zM� zM����¬Qu ¶}·­� ·#� · � :	¬ �
<b« �m� �;��« �m� ��«j��; <b«Ö�L; <b«c�;� ��« ;V� ��« �o\ ��« �m� ��« ;�� �7��« �m� ��« �m�

W�fo��ej[���±]9�imv)[;fDs�X�s�v�a¨h�[+v�ajiDk!�oh�X�[�Z4[7fok®kbd�Z,�I[;vOim�!l�fov�foZ1[�h�[+v�nG�¥iDvwhMX�[�nM[+ec[;s�hM[ p Z4i p [;eI¤�ajhMX�hMX�[
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s�X�iDnM[+k��bq®hMX�[,s�v�ajhM[+v�acimk!«#W#X�agn}v�fKhMaci4h�f�Am[;n}�=fmejd�[��I[+hy¤)[;[+km=;[+v�i®fok p iDk�[m�?fok p ajh�nªa p [7foe!�Kfmejd�[%acn
iDk�[m«GW�fo��ec[;n}�4fmk p ;4nMd�Z1Z�fov�a>=;[�hMX�[~v�[;nMd�ejh�n#ack�h�X�[�nMfmZ1[�¤#f=q�fDn�W	fm��ej[7n��1fok p \�«

W#X�iVnr[ªnracZ%d�egfKh�ajiDk�[�tUl?[+v�ajZ1[+kVh�nOnMX�iK¤²hMX�fohO�¥imvOhMX�[ª�m[;vMq1nrZ�fmeje?nMfmZ4l�ej[ nMa\=+[ 	 G[Z & hMX�[ªs�v�iDn�nr§
�Kfmeja p fKh�ajiDk s�v�a¨h�[+v�acf s;fok �?[Ql�v�[��¥[+v�v�[ p hMi¯ackU�¥iDvMZ�fKh�ajiDk s�v�a¨h�[+v�acf�« ¬ iDvM[;iK�m[;v;�OhMX�[�l�fov�nracZ1imk�acimdIn
s+vMiVnMnr§©�=fmeja p fohMacimk�nrhMv�fKh�[+�mq
� D `ºiDdUhMl?[+vM�¥imv�Z�n­hMX�[�nrhMv�fKh�[+�mq
� D d,«

9�imv 	 G�
 & �oackU�¥iDvMZ�fKh�ajiDk�s�v�a¨h�[+v�acf�k�iK¤²imdUh�lI[;vr�¥iDvMZ�hMX�[#hy¤­i�s�v�iDn�nr§C�Kfoeca p fKh�ajiDk,nrhMv�fKhM[;�mac[;n;«	W#X�[
�?[;nrhwv�[;nMd�e¨h�nGfov�[)iD�Uh�fmajk�[ p ¤�a¨h�X1³ zM�­�]fok p hMX�[}n�foZ1[#v�[+Z�fovBA�s�iDk�s�[;vMk�ack��ªhMX�[�egfms	A~im�DxydInyh�a¨µIs;fKh�ajiDk
im��h�X�acnOs�v�a¨h�[+v�ajiDk%agnGajk4imv p [;v;«;«+«M¬Bf=qV�?[)hMX�[�´­zM�¯s+vMajhM[;vMacimk4s+fmk,�?[�l�v�[��¥[+v�v�[ p nMack�s�[#ajh�nGl?[+vM�¥imv�Z�fok�s+[
agn#xyd�nrh,�?[+X�ajk p ³ zM�­�Qfok p a¨h�n#xyd�nrhMajµIs+fohMacimk X�iDe p n%ajk¼h�X�agn%s�iDkVhM[�tbh7«�¬ iDvM[;iK�m[;v;�!fmejeOhMX�[�s+vMajhM[;vMagf��
[+t�s�[+l�hB5 �Ul�vM[+�¥[+v�f,Z4iDvM[]s�iDZ1l�ej[+t®Z1i p [+eÄajk�s�iDZ1l�fov�acnMimk®hMi,hMX�[~nMZ1fmejec[+v�n�foZ1l�ec[�nMa\=+[ 	 G Z & «�z©h
agn�ackVhM[+v�[;nrhMack���foegnMi%h�i�k�ioh�[]hMX�foh�hMX�[�nrhMv�fKh�[+�mq�� D3d,�U¤�X�ags�X nr[;ej[7s�h�n �Dd�a¨h�[�s�imZ1l�ec[�t
Z4i p [;ecn;���Daj�D[
�?[;nrh}l?[+vM�¥imv�Z1fmk�s�[ªhMXIfKh�hMX�[~Z4iDvM[]l�fmv�nMacZ4iDk�acimd�n­s�v�a¨h�[+v�ajiDk � D `~«

g°[�nracZ%d�ecfohM[ p foegnri1�m�4n�foZ1l�ec[;n­io�$nra\=+[ 	 G�� & �¥v�imZ�hy¤­i �Vd�ajhM[]iK�D[+v�ecfml�l�ack��,s+ejd�nrhM[;v�n­ack
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|}fohMaci]io�?hMX�[#Z1ajk�ajZ,d�Z�Z1agnMs+ecfDnMnMa¨µ?s+fKh�ajiDk%v�fKh�[­iK�D[+v	hMX�agnGZ1agnMs+ecfDnMnMa¨µ?s+fKh�ajiDk%v�fKh�[)iD�Uh�fmajk�[ p ¤�ajhMX
h�X�[ªnM[+ec[;s�hM[ p Z1i p [+e¿fok p fmecnMi%Z1[7fok�kbd�Z%�?[+v­io�!lIfov�foZ1[�h�[+v�nwio�¿h�X�agnOZ1i p [+eÄfov�[ p ajl�egf=qm[ p ajk
W	fm��ej[
<°�¥imv�l�vM[;�bajiDd�n�s+vMajhM[;vMagf�«�W#X�[B�mibi p �?[+X�f=�bacimd�v
io�4� D `/agn
nrhMv�[+k��ohMX�[+k�[ p �bq h�X�agn�kbd�Z1[+v�ags+foe
[+tUlI[;vMacZ1[+kVh]fmk p hMX�[1ackU�¥imv�Z�fKhMacimk�s�v�a¨h�[+v�acf�fok p hMX�[�´­zM��s+vMajhM[;vMagf�s+imkUµIvMZ'f
�mibi p l?[+vM�¥imv�Z�fok�s+[
fDn#¤)[;ejeC«

g°[�s�imkInra p [+v�[ p foegnri�f Z1i p [+eb¤�ajhMX1f k�imkU§ ¡ fod�n�nMacfmk%s�egfmn�n�ack p ajZ1[+kInracimk,hy¤)iI«	W#X�[)µ�v�nyhGs�egfmn�n	acn
¡ fmd�n�nragfok,¤�a¨h�X�Z4ajtUajk���l�vMiDlIiDvrh�ajiDk,��«Ö�U�Ds�[+kVh�[+v � bSW & � O fmk p �KfmvMagfok�s+[)Z�fohMv�a¨t4a p [;kVhMajhyq�¤�X�[+v�[;fDn�hMX�[
nM[;s+imk p s�egfmn�n#agn}f1Z1a¨tbhMd�vM[~im�	hy¤­i ¡ fod�n�nragfok p agnyh�vMac��dUh�ajiDk�n;«wuGfov�foZ1[�h�[+v�n#io��hMX�agn#hy¤­i1s+imZ1l?imk�[;kDh
Z1ajtbhMd�v�[�fov�[m±1[ �DdIfoeOZ1ajtUajk��Bl�vMiDlIiDvrh�ajiDk�n;��n�foZ1[�s+[+kVhM[;v,fKh �'& W & � O �G�KfmvMagfok�s+[�Z�fKhMv�ags�[;n%[��Vd�fmewhMi
p acfm� �'& � b�
 W � �,fok p p agfo� � ��W & � b 
>��« 9�aj�Dd�v�[B� p acnMl�egf=qUn1acnMi p [+k�nMajhyq s�d�vM�D[ io��hMX�[ h�X�v�[+[ ¡ fodInMnMacfmk
p acnrhMv�aj��dUhMacimk�n fok p h�X�[�iml�hMacZ1fme�s�egfmn�nMa¨µIs;fKh�ajiDk��?imd�k p fov�q�fDn�¤)[;ejeC«}�ª�m[+v�egfol�l�ack��1io�$h�X�[ ¡ fodInMnMacfmk
fmk p hMX�[~k�iDkU§ ¡ fod�n�nragfok�s�egfmn�n#acn#Z1i p [;v�fohM[m«

³ªn)�?[��¥iDvM[D�U�m�%n�foZ1l�ec[;n)io��nra\=+[ 	 G[Z & fok p �m�%n�foZ1l�ec[;n)io��nra\=+[ 	 G 
 & fov�[ �m[;k�[+v�fKh�[ p fmk p fmeje
h�X�[ªs+vMajhM[;vMagf�fmvM[ s+imZ1l�dUh�[ p iDk�[;fDs�X®nMfmZ4l�ej[ �¥imvwh�X�[%�;\�Z1i p [+egn+«G|�[7nrd�e¨h�n)fmvM[ p acnMl�egf=qm[ p ack
W�fo��ec[;n
�1fmk p �1ack
hMX�[�n�foZ1[]¤­f=q
fmn#W	fm��ec[ <b«

W#X�[B� D `.s�v�ajhM[+v�acimk¯iDdUhMl?[+vM�¥imv�Z�n4fmeje�imhMX�[;v�s�v�a¨h�[+v�acfQ�¥imv1�IimhMX nMfmZ1l�ej[ nMa>=;[;n;«²�)imkVh�v�fmvMq°hMi
l�vM[;�VacimdIn~nracZ%d�egfKh�ajiDk�n;�!Z1[;fok¼kbd�Z,�I[;v�io�#l�fov�foZ1[+hM[+v�nª�¥imv]h�X�[�nM[+ec[;s�h�[ p Z1i p [+egn]�¥imv�ackU�¥iDvMZ�fKh�ajiDk
s+vMajhM[;vMagf4fok p ´­zM� p [7s�v�[;fDnr[7n)¤�ajhMX�h�X�[�nMfmZ1l�ej[~nMa>=;[m«
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9�ac�md�v�[���± 9�imvG[7fms�X�s�v�ajhM[+v�acimk!�KX�agnrhMim�Dv�fmZ��oZ1[;fok4�Kfoecd�[m�Vfok p �mack4lIfov�[+kVhMX�[7nr[7n+�Dnyh�fok p fmv p4p [;�VagfKh�ajiDk
im��h�X�[#v�fohMaciªim��hMX�[�Z4ack�acZ%d�Z½Z1acn�s�egfmn�nrajµIs;fKhMacimk%v�fohM[#iK�m[;v�h�X�[#Z4agn�s�egfmn�nrajµIs+fohMacimk,v�fohM[­io��h�X�[�Z1i p [+e
s�X�iDnM[+k��bq�hMX�[�s+vMajhM[;vMacimk
¤�a¨h�X
h�X�[�n�foZ1l�ec[]nMa\=+[ 	 G Z & «

Z1acn;«Gv;« 5 ³}zM� ³ zM�­� ´­zM� � D ` � D3d
<U« �D� �7��« �m� <U« \V� ;�« ��� <b« �D{ ;�«c�;� ��«c�+\

W�fo��ej[
��±M9�imv,[;fDs�X¯s�v�a¨h�[+v�ajiDk!��h�X�[�Z1[7fok kbd�Z%�?[+v4io��l�fmv�fmZ1[�hM[;v�n~�¥imv�h�X�[
nM[+ec[;s�hM[ p Z1i p [+eO¤�ajhMX
n�foZ1l�ec[~nra\=+[ 	 G[Z & «GW#X�[]Z1[;fmk�kbd�Z,�I[;v�io��l�fov�foZ1[�h�[+v�n)�¥imv#hMX�[]hMv�d�[~Z1i p [+e¿agn4<b«Ö�K\I«

Z1acn;«Gv;« 5 ³}zM� ³ zM�­� ´­zM� � D ` � D3d
��«j�D� �7��« �m� <U« �m\ <b«Ö�o� <b« \V� <b« ��; ��« �o\

W�fo��ej[�;�±M9�imv,[;fDs�X¯s�v�a¨h�[+v�ajiDk!��h�X�[�Z1[7fok kbd�Z%�?[+v4io��l�fmv�fmZ1[�hM[;v�n~�¥imv�h�X�[
nM[+ec[;s�hM[ p Z1i p [+eO¤�ajhMX
n�foZ1l�ec[~nra\=+[ 	 G�
 & «GW#X�[]Z1[;fmk�kbd�Z,�I[;v�io��l�fov�foZ1[�h�[+v�n)�¥imv#hMX�[]hMv�d�[~Z1i p [+e¿agn4<b«Ö�K\I«

å¥ì�ë!åçæ



���������	��

����������������
��������������	�����	��� �"!
�	#$��%&��
'�(��
)�+*,�-�/.�%&��0+��
)��
1#324
5����6��&�-� �7�

0 0.5 1
0

5

10

15

20

0.9485

(0.03224)

L

Performance relative

N
b 

si
tu

at
io

ns
 (

am
on

g 
37

)

0 0.5 1
0

5

10

15

20

0.9555

(0.03361)

AIC

0 0.5 1
0

5

10

15

20

0.9579

(0.03455)

AIC3

0 0.5 1
0

5

10

15

20

0.9577

(0.03475)

BIC

0 0.5 1
0

5

10

15

20

0.9035

(0.05964)

VC−

0 0.5 1
0

5

10

15

20

0.9303

(0.03531)

VC+

9�ac�md�v�[#\�± 9�imvG[7fms�X�s�v�ajhM[+v�acimk!�KX�agnrhMim�Dv�fmZ��oZ1[;fok4�Kfoecd�[m�Vfok p �mack4lIfov�[+kVhMX�[7nr[7n+�Dnyh�fok p fmv p4p [;�VagfKh�ajiDk
im��h�X�[#v�fohMaciªim��hMX�[�Z4ack�acZ%d�Z½Z1acn�s�egfmn�nrajµIs;fKhMacimk%v�fohM[#iK�m[;v�h�X�[#Z4agn�s�egfmn�nrajµIs+fohMacimk,v�fohM[­io��h�X�[�Z1i p [+e
s�X�iDnM[+k��bq�hMX�[�s+vMajhM[;vMacimk
¤�a¨h�X
h�X�[�n�foZ1l�ec[]nMa\=+[ 	 G 
 & «

Z4agn;«Gv;« 5 ³}zM� ³}zM�­� ´­zM� � D ` � D d
lI[;vr�y« �m« �m�D� ��« �
<o{ ��« �m�V� ��« �D�o\ ��« �D��; ��« �D�'< ��« �'<m{

kb�!«$l�fmv;« �'<U« �D� �;�D��« �m� �m��«�<o� <L;�« ;m� <m�U« \D� <m�U« �m� �7{m��« �m�

W�fo��ej[ <b±�| fKhMaci�io��h�X�[)Z1ack�acZ%d�Z Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[OiK�m[;v�h�X�agn	Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[Oim��h�foack�[ p
¤�ajhMXBhMX�[4nr[;ej[7s�h�[ p Z1i p [+e ¢ lI[;vr�y«Ö£Bfmk p Z1[;fmkQkbd�Z%�?[+v�io�wlIfov�foZ1[�h�[+v�n#�¥imvªhMX�agn�Z1i p [+e ¢ kb�!«�l�fov7« £
¤�ajhMX n�foZ1l�ec[;n#ack p ajZ1[;k�nracimkPX G Z & «

Z1acn;«Gv7« 5 ³}zM� ³}zM�­� ´­zM� � D ` � D d
l?[+vM�y« �m« �m�D� ��« ;D�D� ��«�<o{m� ��«�<m�o� ��«�<m�U� ��« �D�D{ ��«�<K�D�

kb�!«GlIfov7« <U«j�7� �7��« �m� <U« �D� ;�« �m� ;�«�<K� ��« �Y; <b«�<K�

W�fo��ej[#��±�| fKhMaci�io��h�X�[)Z1ack�acZ%d�Z Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[OiK�m[;v�h�X�agn	Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[Oim��h�foack�[ p
¤�ajhMXBhMX�[4nr[;ej[7s�h�[ p Z1i p [+e ¢ lI[;vr�y«Ö£Bfmk p Z1[;fmkQkbd�Z%�?[+v�io�wlIfov�foZ1[�h�[+v�n#�¥imvªhMX�agn�Z1i p [+e ¢ kb�!«�l�fov7« £
¤�ajhMX�k�iDkU§ ¡ fod�n�nragfok�s�egfmn�n#nMfmZ4l�ej[7n#io�Gnra\=+[ 	 G[Z & «
ë	ë Ý3q�r�î�þ�ï



�;\ ���
%&�-�&#$���S����� � ��%&
)�Y.��L�����
	�%b��%B��� �
������%&#

−6 −4 −2 0 2 4 6 8 10
−6

−4

−2

0

2

4

6

class 1class 1

class 1

class 1class 2 class 2

x1

x2

9�ac�md�v�[B�U±�zynri p [;k�nMa¨hyq²s�d�v��m[7n®fok p iDlUhMacZ�foeªs+ecfDnMnMajµIs+fohMacimk²�IiDd�k p fmvMq ajk h�X�[�s;fmnM[�im�]hMX�[Qk�imkU§
¡ fmd�n�nragfok�s�egfmn�n+«

Z1acn;«Gv7« 5 ³}zM� ³}zM�­� ´­zM� � D ` � D d
l?[+vM�y« �m« �m�D� ��« �D�D{ ��« �m��� ��« �D�D{ ��« �D�m� ��« ���;� ��« �m�D�

kb�!«GlIfov7« ;�« �Y; �7��« �m� ;�«�<L; ;�« {m� ;�«c�;� ;�« \V� <b«�<�;

W�fo��ej[#��±�| fKhMaci�io��h�X�[)Z1ack�acZ%d�Z Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[OiK�m[;v�h�X�agn	Z1agnMs+ecfDnMnMajµIs+fohMacimk�v�fKh�[Oim��h�foack�[ p
¤�ajhMXBhMX�[4nr[;ej[7s�h�[ p Z1i p [+e ¢ lI[;vr�y«Ö£Bfmk p Z1[;fmkQkbd�Z%�?[+v�io�wlIfov�foZ1[�h�[+v�n#�¥imvªhMX�agn�Z1i p [+e ¢ kb�!«�l�fov7« £
¤�ajhMX�k�iDkU§ ¡ fod�n�nragfok�s�egfmn�n#nMfmZ4l�ej[7n#io�Gnra\=+[ 	 G�
 & «
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g°[ s+imZ1l�fov�[ p Z�fmkVq4s�v�a¨h�[+v�acf]ack�h�X�[ªfm��ajecajhyq%h�i%s�X�ibiDnM[}f ¡ fodInMnMacfmk1Z4i p [;eIack��?iohMX®hMX�[�s�ecd�nyh�[+v�ajk��
fmk p hMX�[ p agn�s�v�ajZ1ack�fokVh}fok�fmejqUnMacn#s+imkVhM[+tVh7«Gz©h}[+Z1[+v��m[7n)hMX�[]�¥iDejeciK¤�ajk��,v�[+Z�fovBAUn)�¥vMiDZ�hMX�agn}nrhMd p qm«

z¹k�h�X�[ªs+ejdInyh�[+v#fok�fmejqUnMacnws+imkVhM[+tbh;�VajkU�¥iDvMZ�fohMacimk®s�v�ajhM[+v�agf~fmnO³ zM�­�%fmk p foegnri,´)zM� s+vMajhM[;vMacimk®nMX�iK¤
v�[;fDnriDk�fo��ej[�l?[+vM�¥imv�Z�fok�s+[;n]h�i�s�X�ibiDnM[�f �Dibi p Z4ajtbhMd�v�[�Z1i p [;e)¤�X�[;k hMX�[�kbd�Z%�?[+v4io�}�DvMiDd�l�n�*
agn+Abk�iK¤�k fmk p ¤�X�[+k hMX�[ n�foZ1l�ec[�nMa>=;[
agn1Z1i p [+v�fKh�[m«¦¶ [+�m[;vrh�X�[+ec[;n�n;�GhMX�[ ´­zM� s+vMajhM[;vMacimk X�fmn,hMi
�?[ l�v�[��¥[;vMv�[ p hMi¯³ zM�­� nrack�s�[ ajh�agn�Z1imv�[4xyd�nyh�a¨µI[ p ack hMX�agn®s�iDkVhM[�tbh7«º´­dUh;�#�?iohMX h�X�[;nM[Qs�v�ajhM[+v�agf
fmvM[ Abk�iK¤�kQh�i�iK�D[+v�[;nrhMacZ�fKhM[�hMX�[1kbd�Z%�?[+v~im�)s�ecd�nrhM[;v�n�¤�X�[;kBh�X�[1Z4i p [;eGacnªµ�tU[ p ¢ ´)ac[+v�k�fDs	AVa$fok p
¡ iK�Kfm[+vMh;���;�D�'<m£�« �ªk¯h�X�[�s�imkVh�v�fmvMqD�wfoejhMX�iDd��mX¯im�çhM[;k X�f=�back���f��mibi p �?[+XIf=�Vacimd�v%h�i p [+hM[7s�h1hMX�[
kbd�Z,�I[;vwio�!s+ejd�nrhM[;v�n;�Ds+ecfDnMnMajµIs+fohMacimk�s�v�a¨h�[+v�acf��ª�U� :�¬ fok p ¶}·­� �Daj�D[­l?ibimv)vM[7nrd�ejh�nGhMi%nM[+ec[;s�hOimk�[�im�
h�X�[ s+imk�nMa p [+v�[ p Z1i p [+eC«G_Ud�s�X�vM[7nrd�e¨h�nOfov�[}nMimZ1[+¤�X�foh p agnMfml�l?imackDh�ajk��]hMi�v�[;s+imZ1Z�fok p imk�[ s�v�a¨h�[+v�ajiDk
ack�imv p [+v­h�i1nM[+ec[;s�h}�IimhMX�hMX�[~kVd�Z%�?[+v�io�$s�ecd�nrhM[+v�n�fok p h�X�[ ¡ fodInMnMacfmk�Z1i p [+eC«

z¹k²hMX�[ p acn�s�v�ajZ1ack�fokVh®fokIfoecqbnMagn4s+imkVhM[+tbh;�Ov�[;nMd�ejh�n�fmvM[�Z%d�s�X²Z1imv�[
[;k�s�iDd�v�fo�mack��I« W#X�[ s�v�iDn�nr§
�Kfmeja p fKh�ajiDk s+vMajhM[;vMacimk X�fmn4�?[+[+k nMX�iK¤�k¯h�i��?[ f��Dibi p ¤­f=q°h�i¼s�X�iViVnr[�fBZ1i p [;e�[;nMlI[7s�agfoecejq ack²f
nMZ�foece!nMfmZ1l�ej[]nM[�hrh�ajk���«w´­dUh nMajZ1l�ec[]ajkU�¥iDvMZ�fohMacimk
s+vMajhM[;vMagf4fmn�³}zM�­�4iDv)h�X�[�nMajZ1l�ec[~fol�l�v�i=tUajZ�fohMacimk
im� h�X�[�ajkVhM[;�mv�fKh�[ p eca>AD[+ecajX�iVi p ´­zM� s+fmk �?[�vM[;�Dfov p [ p fmn1f p �=fmkVh�fo�D[+iDd�n%fme¨h�[+v�k�fKh�aj�D[;n%hMi¼a¨h�ack²f
egfov��m[4imv%[+�m[;k�Z1i p [;v�fohM[®n�foZ1l�ec[1nMa\=+[®nM[�hrh�ajk���«�g°[�X�f=�D[,h�i vM[;Z1ajk p h�X�fKh7�	ack¼hMX�[®s;fmnM[1io�#ecfmvM�D[
n�foZ1l�ec[%nMa>=;[m��hMX�[4s�v�iDn�ny§©�Kfoeca p fohMacimk�s�v�a¨h�[+v�ajiDk�acnªf��m[;vMq�hMacZ4[+§©s+imk�nMd�Z1ack���s�v�ajhM[+v�acimk!«�¬ iDvM[;iK�m[+v7��fmn
ack h�X�[,s+ejd�nrhM[;vMack���s+imkVhM[+tbh;�?hMX�[4´­zM� s�v�a¨h�[+v�ajiDk�XIfmn hMi��?[%l�vM[+�¥[+v�vM[ p hMi®h�X�[,³ zM�­�®s�v�ajhM[+v�acimk��¥v�imZ
f,h�X�[+iDvM[+hMags+foe¿l?imackVh�io�$�Vac[+¤~«

�1����� ÆbÅ � Á�� 
 Á �Ä�7� g�[�fmvM[�ack p [;�UhM[ p hMi�Dwfmk¯¬�� ��fok�� �¥iDv�ajh�n%s+imkVhMv�ac��dUhMacimk¼ack¼hMX�[
s�ecd�nyh�[+v
fmk�foecqUnragn#nyh�d p ac[;n;«
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g ajhMX�f4nMfmZ4l�ej[ �2� � T W � T �	W�������W � �4�5W � �W�2����hMX�[]egfo�?[+e � 8 �?[+ack��1[��Vd�fme?hMic^�aj��� 8 �?[+ecimk��VnOh�i4hMX�[�^Vh�Xs+ejdInyh�[+v7�bhMX�[�s+vMiVnMnr§C�Kfmeja p fKh�ajiDk�s�v�ajhM[+v�acimk�im�$f4Z1i p [+e 6 agn��mac�m[;k��bq

� D �76 �3G Z	 � 8 ! T � ���	�
8

 � � 8 �	W � 8 �	W

¤�X�[+v�[ �]��� W
���]agn~hMX�[��o§��®s+iDnrh,fok p � � 8 
 agn%hMX�[#8yl�ecd��m§Cack59 p acn�s�v�acZ4ack�fmkDh,vMd�ec[�iD�Uh�fmajk�[ p �¥v�imZ hMX�[
¤�X�imec[}nMfmZ4l�ej[�¤�ajhMX�iDdUhwh�X�[}[+ec[+Z1[;kDh � � 8 W � 8 ��«O�­fmecs+d�ecfohMacimk4io�ÄhMX�[;nM[ 	 p acn�s�v�ajZ1ack�fokVhwv�d�ec[;n$agnGhMacZ1[�§
s+imk�nMd�Z1ack��,fmk p ¤­[ª[7nyh�fo��ecagnrX!�V�¥iDv#nMimZ1[ªZ4i p [;ecn 6 �Ud�l p fohMack��%�¥iDvMZ,d�egfo[ im� � �

8

 �¥v�imZ � ¢ hMX�[]v�d�ej[

iD�Uh�fmajk�[ p �¥vMiDZ�hMX�[~¤�X�imec[]n�foZ1l�ec[7£�«
W#X�[ p [;s�agnMajiDk�v�d�ec[ � agn][+kVhMacvM[;ejq p [�h�[+v�Z4ack�[ p ¤�ajhMX°h�X�[�Z1a¨tUack���l�vMiDlIiDvrh�ajiDk�n A" E ��hMX�[®s+[+kVhM[;v�nA/ E �¿h�X�[ p [�h�[+v�Z1ajk�fmkVh�nMQ AD E QÄfmk p h�X�[1ajkb�D[+v�nr[,Z1fohMv�acs+[;n AD � TE «,9�iDv][+ac�mXVh�Z1i p [;ecn ¢ba I E p d � a I E i E d �

a I E K E N E K OE d � a ISp d � a I�i d � a I1i E d � a I1KcN4K O>d fok p a I�K E N E K OE d £���d�l p fKh�[ p¼p [+hM[+v�Z1ajkIfokVh�n~fmk p ackU§
�D[+v�nr[]im���Kfov�agfok�s+[�Z�fohMv�acs+[;n}s;fok��I[ p ajv�[;s�hMecq
s�iDZ1l�dUhM[ p �¥vMiDZ.nMimZ1[~d�l p fKh�[ p h�[+v�Z1n;±Gh�X�[�nMfmZ1l�ej[
nMa\=+[m�Äh�X�[c^VhMX¼s�ecd�nrhM[;v�nra\=+[ 	 E �¿h�X�[1¤�a¨h�X�ajk¼s�ecd�nrhM[;v]n�s+fohrh�[+v�ajk���Z�fKh�vMajt�� E G + �8 ! T +���� !�E � � 8 `/ E � � � 8 ` / E � O io��[;fDs�X¼s+ejdInyh�[+v7��h�X�[+acv p [+hM[;vMZ1ack�fokVh;��ackV�D[+v�nr[®fmk p hMv�fms+[®fok p n�foZ1[�s�X�fmv�fDs�h�[+v�acnr§
h�acs;n]�¥imv�hMX�[�n�s+fohrh�[+v�ajk���Z�fKh�vMajt�� G + �E@! T � E «
W#X�[�nMajt�v�[+Z�foack�ack���Z4i p [;ecn%d�nM[®fok¼a¨h�[+v�fKh�aj�D[l�vMiUs�[ p d�v�[%h�i�s+imZ1l�dUh�[4hMX�[��Kfov�agfok�s+[%Z�fKh�vMajt�fok p �!nriI�¿hMX�[+acv~acn]k�i�¤#f=q�hMi nracZ1l�eca¨�¥qBs;foegs�d�egfKh�ajiDk
fme¨h�X�imd��mX
hMX�[~ajhM[;v�fohMac�m[�l�vMiUs+[ p d�v�[]k�[+[ p n�foegnMi1nMimZ1[]io�	hMX�[~l�vM[;�VacimdIn)d�l p fohM[ p h�[+v�Z�n+«

W�fo��ec[;n��;�1fok p �m�]�Daj�D[ªh�X�[�d�l p fohMack��1�¥imv�Z%d�egf,�¥imv#h�X�[]hM[;vMZ�n#h�i��I[�s;foegs�d�egfKh�[ p «w¶ iohM[]h�X�fKh f
nMecaj�DXDh�ejq Z1iDvM[,�m[+k�[+v�foe$nrajhMd�fohMacimk�acnªh�f�Am[;kBackDh�i�fDs+s+imd�kVh;±�f�l?imackVh�� agn �����Y�	� ¢�� G d Z7£#h�i�imv�acn
%B�/0M�
���	� ¢�� GT`HZ7£­�¥v�imZ.hMX�[,s�ecd�nrhM[;v < ¢ < G Z�W�������W�*�£�« W#X�[%�¥imv�Z%d�egfo[�fmvM[�l�vMiK�D[ p ajk°_b[;s�hMacimkQ´
im��³ l�lI[;k p ajt¿«
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W�[;vMZ � l p fKh�ajk��1�¥iDvMZ,d�egf
hMi��?[~d�l p fKhM[ p ^MG < ^��G <	 E 	�� d � d�k�s�X�fmk��m[ p
[��Vd�foe A" E d�kIs�X�fok��D[ p d�k�s�X�fmk��m[ p
p a>`?[;vM[;kDh A" E � 	 � d � � � � 	 d � � 	 E � � 	 d � �A/ E � 	�� A/ � d � ��� � � 	�� d � � d�k�s�X�fmk��m[ p

� E � � d ��� � � O� d�k�s�X�fmk��m[ p
Q � E Q Q � � Q � Z d ��� O� � � T� � � � d�k�s�X�fmk��m[ p
� � TE � � T� ` 
 � � � � T� � � � � � � T� � � � O � � � Z�d ��� O� � �_T� � � � d�k�s�X�fmk��m[ p
hMv � � E>� hMv � � � � d ��� O� � � d�k�s�X�fmk��m[ p

W�fo��ej[~�7��± � l p fKhMack��~�¥iDvMZ,d�egfo[�io�¿nMa>=;[;n;�mZ1a¨tUack���l�v�iml?imvMhMacimkIn+�os+[+kVhMv�[;n;�Dn�s+fohrhM[;vMack��]Z�fKh�vMags�[7n+�mhMX�[;ajv
p [�hM[;vMZ1ack�fokVh7�Uajkb�m[;v�nM[]fok p hMv�fms+[m«]g°[~k�ioh�[ p � � G�� � � ��` A/ � �­fok p � �� G �	�� ��

� «

W	[+v�Z�hMi��?[]d�l p fKh�[ p � l p fKh�ajk��1�¥iDvMZ,d�egf	 	 d �
� � d ��� � � O�
Q � Q Q � Q � Z d ��� O� � � T � � �
� �_T � �_T `�
 � � � � T � � � � � �_T � � � O � � � ZPd ��� O� � � T � � �
h�v � �j� hMv � �j� d ��� O� � �

W�fo��ej[Q�D�m± � l p fKh�ajk��B�¥imv�Z%d�egfo[�im�#hMX�[�nMfmZ4l�ej[®nMa>=;[m��hMX�[�¤�ajhMX�ack¯s�ecd�nrhM[+v4nMs;fKhMhM[+v�ack�� Z�fKhMv�ajtÄ�$ajh�n
p [�hM[;vMZ1ack�fokVh7�Uajkb�m[;v�nM[]fok p hMv�fms+[m«]g°[~k�ioh�[ p � � G�� � � ��` A/ � �­fok p � �� G �	�� ��

� «
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