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2. METHODS

2.1 Logistic regression and linear logistic dis-
crimination
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2.1.2 Linear Logistic Discrimination
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����dfenq*}sq�r�l�j(��j�ut��o���onj�k�o �%m���mT��q�l�q���j(uXl�enq/��j���q�~���gih+q�h�l�gp|�4mTl�q��*������mT�Tgi�X�%��~ijT�(|�~pgp�1q�~pg:enj�j��>�Xdfenq'����q���gir�l�q��/��q�h��_j�o%h�q����j(�nm(��gp~pg�l�giq�hMm(��qMj(�nl�m(gponq������t��q���~imTr�gpon��l�enq<�%m���mT��q�l�q��M�Ek�gil�egil�h,q�h�l�gi��msl�q�gpo/u�j(���X��~imTh����-�Jm�o%�U���s���fdfe%qX����q��)gir�l�q���r�~imTh�htj�uq�mTr�e�h�mT����~iq�gih@ ¡
¢ � £¥¤�¦§�¨>©�ª ¦§T« �Mkfe%q���qU� £¥¤�¬ « gih*l�enq*gpo%��gir�mTl�j��u���onr�l�gij(oR�Hdfe�gihEr�~imTh�h�gp­nr�msl�gij(o
����j�r�q�������q+gih�r�js����j�o�~i�Ur�m(~p~iq��®RjT��gih�l�gir�¯Jgih�r���gi�Egpo%msl�g�j�o
��®>¯����_£�o2�Tq�onq���m�~��_m(o/j��%l�gi�4m(~Cr�~imsh�h�gp|­nr�msl�gij(o/����~iq'gpoHl�q����4hfj(uC°fm��sq�hf��gih��_�%r�j���~i�/�_qX��q�l�q�����gponq��*����Egpo�gi��gi±�gpo_�Ul�enq�q��T�_q�r�l�q��^r�jTh�lXj�uM��gih�r�~imsh�h�gp­%r�msl�g�j�o���² �(³�´�����£�lgih,�(gi}sq�o/���  ¡E¢ � £ ¤�¦§�¨Mµ�¶i·�¸ ¹�ºµ�¶ ¹�¸ ·�º ¤ ©�ª ¦§�«�« y ��»T�kfenq���qE¼T����½ ���X����q�h��>��¼T���%½p�����fgihtl�enq�r�jTh�l,kfe%q�oKm(oHj��%h�q���}(msl�gij(ou���jT�¾l�e%q��_j�����~imTl�gij�o��U����q�h��R���-��gih�gponr�j�����q�r�l�~i�^r�~imTh�h�gp­nq�� mTh�4����q�h��>�M�1���Cd�enqE®>¯\����j�r�q�������q4r�j(����q�h��¿j(on��hXl�j�m4h�������q�l���girr�jTh�lEÀ�Á�Â�Á�¼s����½ ��� ¢ ¼T���%½p�����
2.1.3 Maximum likelihood estimate and Iteratively

Reweighted Least Squares (IRLS) algorithmÃMq�����q�h�h�gij(oKm(onm(~i��h�gihtgpo�Ät®>ÅÆgihf�%msh�q��/j(o�~pgp��q�~pgpenj�j���hEm(on���nm(|��ms��q�l�q��Cgpo�u�q���q�onr�qJgpo�h��nr¥e�mXr�msh�qf��q�~pgiq�hfj�o*l�enqM��mT�Tgi�X�n�Ç~pgp��q�|~pgpenj�j�����Å/®v�X��q�l�enj��_�UÈtq�}Tq���l�enq�~iq�h�h���q��Tgih�l�q�onr�q/j(u,m/Å/®
q�h�|l�gi�4mTl�qHÀ�Á�Â�Á_m*}Tq�r�l�j(�H ��ÉfÊHh��%r�e^l�enmTl+Ë� ��ÉfÊvË�ÌaÍÎkfe�gir�eUgihEm��~ij�r�m(~��t��ms�Tgi��gi±�q��4j(uCl�enq'~ijs�(|�~pgp��q�~pgpe_j�j��^Ï���gihMo%jslt�(�nm(��m�o�l�q�q��_�ÐHq���q�r�m(~p~f�_q�~ij(kÑ��o%j�kfoH��q�h���~il�hEj(oKl�enq�q��Tgih�l�q�o%r�q�j�u4 ��ÉfÊ*u�j(�~ijs�(gil/��j���q�~��,m(on�
l�e%q/r�~imTh�h�gir�m�~�m�~i�Tj(��gil�en�Ò�nh�q��
l�jUr�js�����%l�q ��ÉfÊ*|fkfenq�o/giltq��Tgih�l�ht|<gpoKl�e%qEr�~imsh�h�gir�m(~�h�l�mTl�gih�l�gir�m�~<u���mT��q�k�j(���Ó/Ô�Õ'Ö �T�dfenq�~ijT�(|�~pgp�1q�~pg:enj�j��
j(u�l�e%q�~ijT��gil���j���q�~fgihEl�kfgir�q+r�j�o�l�gpo��%j��%h�~i���gp×_q���q�o�l�gim(��~�q+j(o�ØXÙ�Ú © m�o%�ÛEÜ(Ï����%�<Ý ¢�Þ,ßtàpá ���%� ß y ��â��kfenq���qXÛ Ü ��q�o%jsl�q�hMl�e%q,ãtq�h�h�gim�o/j��_q���mTl�j��Mm(on� á ���%�;gih�m���gimT��|j�o%m�~ Ó�ä�Ó ��mTl���gi��kfgil�e/�_jTh�gil�gi}sq�q�o�l���giq�h,�(gi}Tq�o/���á ���%��Ý ¢ �)gims�t��å%æ)���n�J��� Þ å%æ����%�����¿y ��çT�m�o%�*u�j(�,m(~p~��Xè^é*è Ó �ånæ)���%�<Ý ¢ ��� Ö q��T�v� Þ,ê æ����%����� ª>©_ë ��ì��ÐHq/��q�o%jsl�q���� å>���%��l�enq/}Tq�r�l�j(��j(uEr�jT���_j�o%q�o�l�h/å æ ���%��yCé ¢�sy ë�ë�ë y Ó ë ã,q�o%r�q�Ï<gihXmslJ~iq�msh�l�r�j(onr�m�}Tq�m�o%�/gihXh�l���gir�l�~i�Hr�j(onr�m�}Tqgpu�m(on�Hj(o�~i�*gpu ß gihMu���~p~v��m(o��/m(on� Ó�í � Õ4Ö �����,£�uX ��ÉfÊ/q��Tgih�l�h��gilMgihMr�jT�����nl�q��/mThMl�enq�h�j�~p�%l�gij�oUl�j�l�enqXh�r�j���qXq�îT�%msl�gij(oÛ�Ï����%� ¢ �Eï4ð ßtà ��ñ Þ å>���%��� ¢ ��y ��ò��kfenq���qEÛ[��q�o%jsl�q�htl�enqX�(��ms�)giq�o�lXj(�_q���msl�j(���Ð^e%q�o ß gihJu���~p~v��m(o��/m�o%� Ó/Ô � Õ4Ö �����%óM~p�_q���l,m(on�/óJon��q���h�j�o²i��´nh�enj(k�q���l�enmTlvl�enqfq��Tgih�l�q�onr�qtj�u_l�enqJÅ/®�q�h�l�gi��msl�qJ��q��_q�o%��hfj(ol�enqtr�j(o�­%������msl�gij(oKj(uvl�enq Ó h�ms����~iq�hf�_j(gpo�l�hfgpo/l�enqtj��%h�q���}(msl�gij(oh��nmTr�qT�fdfenq���qXm(��qXl�e���q�qtu�j�~p~ij(kfgpon�*q���r�~p�%h�gi}sq�h�gil��nmTl�gij�o%h����g��*dfe%qt�_j�gpo�l�htm���qXh�q��%m���mTl�q��^À�Á�Â�Á�l�enq���qXq��Tgih�l�hX�*h��nr�e/l�enmTlß,à¬ ô � Ô ��gpuCñ ô ¢ �õm�o%� ß,à¬ ô ��Ì ��gpuCñ ô ¢ � ë ���������gpg��*dfe%q��¿j(gpo�l�hHm(��qUîT�nmTh�gp|�h�q��nm(��msl�q��ÆÀ�Á�Â(ÁX�����1��e%j�~i��hKk�gil�e~im(���sq'gponq�îT�nm(~pgil�giq�hEm(on�/q�îT�nm(~pgil��*u�j(�,mTlf~iq�msh�ltj(onqEö����gpgpg��/dfe%qt�_j�gpo�l�htj�}Tq���~im(�Hq�msr¥eHjsl�e%q����

£�o l�enq�­���h�l+l�kfj/r�msh�q�h��fÅ/®�q�h�l�gi��msl�q/��j�q�hAonjTl4q��Tgih�l+h�gpo%r�q/Ï��q�msr¥enq�hfgil�hM��mT�Tgi�X�%�÷mshXË��RËtl�q�on��hMl�j Ö Í@��kfe�gp~iqtgilJq��Tgih�l�h�gpol�enq�l�e�gp���^j�o%qT��ø�m(o�l�onq��4m(on�U¯J��×_�^² ³���´���q���gi}Tq*m�oUm�~i�Tj���gil�e%�l�j+��q�l�q�����gponq�kfe�gir¥eKj(u�l�e%q�h�qEl�e���q�q�h�gil��nmTl�gij(onh�enj(~i��u�j(�X��gi}Tq�o��mTl�m6��ñCy ß ���@£�o l�enq/j(}sq���~im(��r�mTh�qT�,��ò����_jTh�h�q�h�h�q�h+m(o6��o�giîT�%qh�j(~p�nl�gij(oR��kfe�gir¥eùgpo\����mTr�l�gir�qT�Xgih/r�jT�����nl�q��\���
l�enq�gil�q���mTl�gi}sqÈtq�kJl�j�o�|�ÃMm(��enh�j(oH��q�l�enj��_�f£�lfr�j�o%h�gih�l�hMgpo/l�enqXr�j(onh�l����%r�l�gij(oHj(um*r�j(o�}Tq����(gpon�Uh�q�îT�nq�o%r�q���� ¤iú « � ú�û%ü ��kfgil�eU~pgi��gilH ��ÉfÊn�tm(on�Uh��%r�el�enmTl,� ¤iú Ú ©�« h�j�~i}Tq�hXl�enqXq�îT�nmTl�gij�o�gpo��ß,à:á ¤iú « ßÒý � Þ � ¤iú «�þ ¢
ßtà%ý ñ Þ å ¤iú «�þ y ���T�-�kfe%q���q á ¤iú « Ý ¢�á ��� ¤ÿú « �vm(on��å ¤ÿú « Ý ¢ å>��� ¤ÿú « ���CøTgponr�qXl�e%q��>gih�enq��gpo�u�j(����msl�gij(oa��msl���gi� ß à á ¤iú « ß gih*gpo�}sq���l�gp��~iqT��h�j�~i}Tgpo%�Ñ���T�-��gihq�îT��gi}�m(~iq�o�lXl�j���q��(��q�h�h�gpon�*l�enqt�%h�q��%��j(|���q�h��_j�o%h�q+}�m(��gim���~iq�� ¤iú «� ¤iú « Ý ¢
ß � ¤iú « Ö���á ¤iú «�� ª>© ý ñ Þ å ¤iú « þ y �����s�j(o�l�j4l�e%qEr�j(~p�n��onhtj�u ß kfgil�eHl�enqXkfq�gi�(e�l,��mTl���gi� á ¤ÿú « À�Á�Â�Á� ¤iú Ú ©�« Ý ¢
ß ý ß,à:á ¤iú « ß þ ª>© ßtàiá ¤ÿú «	� ¤iú «�ë ����³1�dfe�gih4m(~i�Tj���gil�e%� gihX��q�u�q���q�o%r�q��Ugpo^l�e%q+~pgil�q���mTl�����q*msh�l�enq�£ l�q���m�|l�gi}Tq�~i�/ÃJq�kfq�gi�(e�l�q��/®>q�msh�ltø�îT�nm(��q�hE��£ ÃM®vø��Jm�~i�Tj(��gil�en� ��h�q�qXqs� ���ÄJ��q�q�oK²:��ì(´ m(on�*��q�u�q���q�onr�q�hMl�enq���q�gpo¿���Ð enq�o ß gihvu���~p~%��m(o��4m(on� Ó è Õ�Ö �T�sgil;gihv��q�mT��gp~i�+h�q�q�o�u���jT�[���s�l�enmTlCl�e%q<��o�giîT�%q,h�j(~p�nl�gij(o/l�jE��ò��cgihCh��%r�e+l�enmTlvu�j(�Cm�~p~v�Xè^é*è Ó �� ß �n� æ ¢ ~pov��ñ æ � Þ ~pov��� Þ ñ æ �fh�jEl�e%mslE½ÿ� ß �%� æ ½ ¢
Ö Í u�j(�Mm�~p~vém(on�/l�enqXÅ/®Uq�h�l�gi��msl�q�r�m�o*onjTlMq��Tgih�l���>gponm(~p~i�T��k�enq�o ß gihXo%jsl'u���~p~C��m(o��6��kfe�gir¥eKgih'��o�~pgp�1q�~i�Uu�j(�X��q�m(~��mTl�m+h�q�l�h�����h�j(~p�nl�gij(onh�l�j���ò��<m���q'onjTlf��o�giîT�nqT�
2.2 Regularization methodsÐ enq�o Ó è Õ�Ö �s�fkfe�gir¥e^gih+l�e%q�r�mTh�q+gpo l�e%q�r�j(onh�gi��q���q��
m(��|��~pgir�mTl�gij�o%h��CÅ/® gihtonjTlM��o�giîT�nq*kfe%q�o/gilXq��Tgih�l�h��>h�j+gpo�u�q���q�onr�q�j(ul�enq*�%m���mT��q�l�q���onq�r�q�h�h�gil�mTl�q�h�l�e%q*gpo�l���j����%r�l�gij(oùj(uXonq�k÷��q�l�e�|j���h��Mó\o%msl�����m�~Cm(������jsmTr�e/gihtl�j+mT��m(�nltl�enqt����j(�_jsh�q����4q�l�e%j���hgpo^l�enq�r�msh�q Ó Ô^Õ+Ö �4l�j�j�}sq���r�jT�4q�l�enq�onj(o�|�q��Tgih�l�q�onr�q�����j(��|~iq��*�+ó�­���h�lXh�j(~p�nl�gij(o@r�j(onh�gih�l�h'gpoK��q��)�nr�gpon��l�enq���gi��q�onh�gij(o j(ul�enq�����j(��~iq��*�����'��q���~imsr�gpo%�+l�enq Õ r�j�}(m���gimTl�q�hMj�u_l�e%qMgpo�gil�gim�~v��mTl�m��msl���gi������u�q�k
m�������j(����gimTl�q�~i�/��q�­�o%q���
�h����_q���|�r�j�}�m(��gim(��~iq�h	���,óh�q�r�j�o%�4h�j(~p�nl�gij(o�r�j(onh�gih�l�hvgpo���ms�Tgi��gi±�gpon��l�enq;~ijs�(|�~pgp��q�~igpe_j�j��+��o�|��q��,r�j(onh�l���m(gpo�l�ht���+gpo�l���j��)�nr�gpon�/m��_q�onm(~il��/l�q�����
%l�e�giht�Tgiq�~i��hXm�_q�onm(~pgi±�q��6��ms�Tgi�'�n�Æ~pgp��q�~pgpenj�j��6q�h�l�gi��mTl�q/² ��
 ����
���ò(´���È,jTl�gir�ql�enmTltl�enq�h�q��4q�l�e%j���hXm(��qXonjTlXl�q�r�e�o�giîT�nq�h�j�uf��gi��q�onh�gij(o^��q����nr�|l�gij(oR�£�oHl�e�gihEh�q�r�l�gij(oR�Rj(���E�TjTm�~vgihXl�j*��q�h�r���gp�_q+h�js��q�j�ufl�enq�h�q�hXl�q�r¥e�|o�giîT�%q�h��_l�enmTlMm����_q�m(���_mTh��)gih�r��nh�h�q��/gpoKø)q�r�l�gij(oK��� ³���l�jE�_qt�%msh�girgpon�(��q���giq�o�l�h�u�j(�4h�j(~i}Tgpon��gpo�u�q���q�onr�q+gpo
Ät®RÅÒkfenq�o Ó è Õ�Ö �T�Å/j(��qE����q�r�gih�q�~i�T�vkfqX��q�h�l���gir�lXj����Emsl�l�q�o�l�gij(o�l�j�l�e���q�q��4q�l�e%j���h�Ý�vm(��l�gim�~X®Rq�mTh�l�ø�îT�%m���q�h����C®vø������>gp��l�e�� h+m(on�
Ã�gi���Tq*�¿q�o%m�~pgi±�q����q�����q�h�h�gij(oR�
2.2.1 Weighted Partial Least Squares (WPLS)dfe%q��vm���l�gim(~M®Rq�mTh�l+ø�îT�nm(��q�h*���C®vø��X��q�l�enj��c�v­���h�l'gpo�l���j����%r�q��gpo���enq���js��q�l���gir�h+��² ³���
 �(ì�
v���(´����>r�m(oH�_q���q�ms���_jsl�eUmshXm+l�j�j(~u�j�����k�q�gi�(e�l�q��n�J~pgponq�m(�X��q�����q�h�h�gij(oKm(on�/mTh,m�l�j�j(~Ru�j(���)gi�4q�o%h�gij�o��q����%r�l�gij(oR��%j��tm4�(gi}Tq�o/��q�h��_j(onh�qE}Tq�r�l�j��,ñ<��m���mTl�m+��mTl���gi���¾m(on�*mE�_jTh�gp|l�gi}Tq,��q�­�o�gil�q Ó�äEÓ ��mTl���gi� á ��l�enq��C®vøEh�r�j(�_qMgih<l�jXr�j(o�}Tq���l�e%q��q�~imsl�gij(o/�_q�l�kfq�q�o�ñHm(on���Æl�e���j��%��e/l�enqt��q�­�o�gil�gij�oHj(u��! #"%$'&�Â# �)(+*-� ©	, * ,.- ��~pgpo%q�m��Er�jT�X��gpo%msl�gij(onh�j�uCl�e%qXr�j�~p�%�Eo%hXj�uvl�enq���q�h�gi�(o
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2.4 A new PLS extension based on Ridge penal-
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APPENDIX

A. BASIC PROCEDURESç ¶¸´%¿fÀ�·�½�´�É�¼�À�´�³Ñ»6À�´kÉf´�³�½�À�ÁEÎ!´
ÉÇÂ*·$À?µ|¶(´%Ã#·iË6Á#µkÊÑ·�É�´�Ã*Ä ç ¶¸´kÁE¾�Í¿f¼¸µ�È6»$À�Á#»6ÎfÃ#´�³k·$Â{µ|¶(´Ñ»6Ã#Ë�·$À�Á#µ|¶(ÊÑ³%Éf´�³�½�À�ÁEÎ!´
É¨Îd´�Ã#·$¹è»6À�´?½�¶(·i³�´�¾µ|¶fÀ�·6¼¸Ë6¶é Ö{´�³|¿!·$¾(³�´?È�´
½�µ�·6À$Ï¸Êk»�µ|À�Á#åÔê¥ëlì�Äí Õ:»�µ�».Êk»�µ|À�Á#å(Ï¸Êk»�µ|À�Á#åÔê¥ë�îAÄï Å�´�Á#Ë$¶fµ�Êk»�µ|À�Á#å(Ï¸Êk»�µ|À�Á#åÔê¥ëQêRÄð�Ý�¼¸Ê�Î!´�À:·6Â7½�·iÊ%¿!·$¾(´�¾fµ�³�Ï!ÊÑ»�µ|À�Á#å¥ì?ëlì�Äñ Û�¶�À�ÁE¾fÒi»�Ë�´?¿!·�³|Á#µ|Á#Èi´%¿(»$À�»�Êk´
µ�´�À$Ï!Êk»�µ|À�Á#å�ì�ë¥ìiÄ
A.1 Function WPLS: ß*ò�ó
ô%ó�õ�ö á7÷ Å Øtø Û\ß é ó í ó ï ó�ð áç ¶¸´�Â*·6ÃEÃ#·$¹�ÁE¾¸Ëâ¿fÀ�·�½�´�É�¼fÀ�´jÁ#³{»?³|ÃEÁ#Ë6¶fµ�Êk·�É�ÁEù(½
»�µ|Á#·6¾}·6ÂRµ|¶(´�·$À�Á#Ë6ÍÁE¾¸»6ÃR·6¾¸´%ú û6ü$ý|Ä ç ¶¸´�ÁE¾¸³�µ|À�¼(½
µ|Á#·6¾¸³kßKþ á »$À�´�»�ÉfÉf´�É~µ�·?É�´
µ�´�À�Ê%ÁE¾¸´�»ßEî:ÿ�ì á ë?ð~Êk»iµ|À�Á#å~ô�³|¼¸½4¶Qµ|¶¸»�µ�ò ÷�� ô�¹�¶¸´�À�´ ���E÷ ú#ì Þ��dó í ýKÄìiÄ Êk´�»6¾��	��
 é
� ï ì Þ ��� ß�ì Þ �� ï ì Þ � á ÄÊk´�»6¾�����
�ì Þ �� ï í � ß�ì Þ �� ï ì Þ � á Ä��� ��
 é 
�Êk´�»6¾�� ì Þ��(Ä��� ��
 í 
�ì Þ���ÊÑ´�»6¾��%ÄßKþ á�� ��
ÙÞ��fÄû�Ä��(·6À�� ÷ ìió � � �Gó�ðAÏ

!�ß"� á ��
 � �#%$'& ï(� #�$)& Äò�ß � ó*� á ��
 � #%$'& !�ß"� á Ä+�ß"� á �,
�ò�ß � ó�� á � ï ò�ß � ó*� á Ä- ß � ó�� á ��
 � �#�$'& ï ò�ß � ó*� á � +�ß"� á Ä.wß"� á ��
 � #�$'& ï ò�ß � ó*� á � +�ß"� á Ä� # �,
 � #�$)& 
�ò�ß � ó*� á�- ß � ó�� á � Ä� # ��
 � #�$'& 
/.wß"� á ò�ß � ó*� á ÄßKþ á10ô%ß � ó2� á ��
 � !�ß"� á ÄßKþ á�� ��
 � ßKÞ � 
3!�ß"� á�- ß � ó�� á � á Ä4 Ä657��
 - ß - � -�á $'& .�»6¾¸Ékõ�ö8�,
�ß*Êk´
»6¾���
�Êk´�»$¾9�:5�ó�5 � á � Ä
; Ä:ô%ß�ì�ó � á ��
�
{Êk´
»6¾�� 0ôÆ»6¾¸É�ô%ßKû � îÑÿ�ì�ó � á ��
 0ô%Ä< Ä{Ö{´�µ|¼�À�¾ò�Ï(Êk»iµ|À�Á#ålê¥ë.ðAÄô%Ï(Êk»iµ|À�Á#ånßEîÑÿ�ì á ë~ðAÄõ�ö�Ï(Êk»iµ|À�Á#å¥ßEî?ÿ�ì á ë¥ìiÄ

A.2 Function IRLS: õ ÷ ÞàÖ ø Û!ß é ó í�á
ì�Ä>=t¶¸·�·�³�´Ñõ@? ��A6BDC �%E & ÄF ��
OüfÄ
ûwÄ�ÅÇ¶fÁEÃ#´HG IÑõ'GKJ�µ|À�´
³|¶(·$Ã#É Ï

L ?NM A ��
 � õ ?NM A Ä
O ?NM A �,
QP�ß�ì7ÿO´�å�¿Aß�
RL ?SM A# á�á $)& ó
ìUTV�1Tvê9W � Ä
ï ?NM A ��
vÉ�Á#»�ËDP%O ?NM A ß�ìX
YO ?NM A á WyÄ
Z ?NM A ��
�L ?SM A ÿ[P ï ?NM A W $)& P é 
\O ?SM A WyÄ
õ ?SM E & A ��
 P � � ï ?NM A � W $'& � � ï ?NM A Z ?NM A Ä
F ��
 F ÿ�ì�Ä

4 Ä�Ö{´�µ|¼�À�¾
õ ?SM E & A Ï�ÊÑ»�µ|À�Á#å¥ßEîÑÿ�ì á ëlì�Ä

Ü7»�½�¶�Ã#·�·6¿�·6Â?µ|¶fÁ#³~»$Ã#Ë�·$À�Á#µ|¶(Ê Á#³.¿�À�´
³�´�¾fµ�´�É�»�³Q»6¾v¼�¿!Éf»�µ�´�·6Âµ|¶¸´lÈ6»$À�Á#»6ÎfÃ#´Oõ\Ä�ÞàµkÁ#³.´�ä�¼fÁ#È$»6Ã#´�¾fµ�µ�·�Éf´�ù�¾¸´�µ|¶(´lÊk´
µ|¶(·�Éf³~»i³Á#µ�´�À�»iµ|Á#È�´lÃ#·�·6¿¸³â¿fÀ�·�É�¼(½�ÁE¾¸Ë�µ|¶¸´�¿¸»6À�»iÊk´�µ�´�À�³]L�ÄÙÞ ¾vµ|¶¸»�µk½�»i³�´�ÏÁ#µ?Êj¼¸³�µjÎd´k»�Éf»6¿¸µ�´�ÉO»�³�Â*·6ÃEÃ#·$¹{³ � ÁE¾fÁ#µ|Á#»6ÃEÁ_^�»iµ|Á#·�¾�½�·$¾(½�´�À�¾(³DL ? ��A Ïµ|¶¸´�Ã#·�·6¿l³�µ�»$À�µ�³{¹oÁ#µ|¶Ôµ|¶(´:É�´�ù�¾fÁ#µ|Á#·6¾}·6Â`O ?SM A »6¾¸É~´�¾(Éf³{¹oÁ#µ|¶Ôµ|¶(´Éf´�ù�¾fÁ#µ|Á#·6¾v·$Â�La?NM E & A Äb�AÁE¾(»$ÃEÃ#Ì�Ï7µ|¶(´?³�µ�·6¿f¿�ÁE¾¸Ë~À�¼fÃ#´âÀ�´�ÃEÁ#´�³�·6¾}µ|¶(´È$»6À�Á#»iµ|Á#·6¾}·6ÂcL�Ä
A.3 Function IRPLS: ò ÷ Þ*Ö Øtø Û\ß é ó í óKð á
ì�Ä>=t¶¸·�·�³�´,L ? ��A ÷ ß�L ? ��A& ó �%� �!ó*L ? ��A� á � BdC � ÄF ��
OüfÄ
ûwÄ�ÅÇ¶fÁEÃ#´HG I,L9GeJvµ|À�´�³|¶¸·6Ã#ÉAÏ

O ?NM A �,
 P ß�ì7ÿO´�å�¿Aß�
RL ?SM A# á�á $)& ó
ìUTV�1Tvê W � Ä
ï ?NM A ��
vÉ�Á#»�Ë P O ?NM A ß�ìX
YO ?NM A á W Ä
Z9?NM A ��
�La?SM A ÿ P ï ?NM A W $)& P é 
\O
?SM A W Ä
ß*òK?SM E & A ó�ô8?NM E & A ó�õ ?SM E & Aö á ��
OÅ Ø7ø Û\ß�Z9?NM A ó í ó ï ?NM A ó®ð á Ä
L ?NM E & A ��
 � õ ?NM E & Aö ÄF ��
 F ÿ�ì�Ä

4 Ä�Ö{´�µ|¼�À�¾
òK?SM E & A Ï(Êk»iµ|À�Á#ålêlë~ðAÄô ?NM E & A Ï(Êk»iµ|À�Á#å¥ßEîÑÿ�ì á ë�ðGÄ

A.4 Function IRRLS: õ ÷ ÞàÖ{Ö ø Û\ß é ó í ó ñ ógf%hKi F + j áÖ{´�Ê%ÁE¾¸É¥µ|¶¸»�µ�ÎfÌQÉ�´�ùf¾fÁ#µ|Á#·6¾GÏlk6�%Á#³:»~ßEîÑÿÙì á ë�ßEîkÿ�ì á ÊÑ»�µ|À�Á#å³|¼¸½4¶Oµ|¶¸»�µmk�ßKû � îâÿ�ì�ó�û � î.ÿ�ì á�÷ Þ��Q»6¾¸É�µ|¶¸´%ù�À�³�µ?½�·$ÃE¼(Ê%¾»6¾¸É~ùfÀ�³�µoÀ�·$¹�»6À�´�¾�¼fÃEÃyÈi´�½�µ�·6À�³�Ä
ì�Ä>=t¶¸·�·�³�´Ñõ ? ��A BDC �%E & ÄF ��
OüfÄ
ûwÄ�ÅÇ¶fÁEÃ#´HG IÑõ'GKJ�µ|À�´
³|¶(·$Ã#É Ï

La?NM A ��
 � õ@?NM A Ä
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B. ALGORITHMS

B.1 Nguyen and Rocke’s algorithm
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B.2 Marx’s algorithm
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B.3 Eilers’s algorithm
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