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ZelnmKs a:�k]Ka�s m2��pfj�hq_��f\�df_ ln_ `2ZrpfacvDa�p��}a�a�`¥pf]Ka�\�s�ZG�f�za:��¢'�+]Ka
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vDa�p��}a�a�`7pf]Ka�lna�l�vDa�d^�+je{Ipf]Ka��fZelna�\�s�ZG�f�^¶=¢
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132lop2�q S*�^rô0s�^$�3KM%OGS[S*7K3KR9U%3 �:690DM
tu`�pf]Kakpfa:��pf_ `Kg�mK]2ZG�zaGxeZchKZrp^ZcmDjG_ `Xp [ _��'\�s�ZG�f�z_ ¦2a:h¡pfj¡\�s�ZG�f�tsu^v!w ³ [ ¶+gG_ �Ga�`7vTw5³��G¶=¢

tsu^v!w ³ [ ¶ CEx*uy'z{x*[IY=In ³ [ ¶D� V}|&Y � \ � _�_ ³��G¶

�+�}j�a�dfdfjGd¯lnjqhqa�s��IZedfa�o2�za:h�pfj�a��rZes o2Zrpfa�pf]KakmDa�dz{?jGdfl¥Ze`2\�a
je{+pf]KaN\�s�ZG�f�z_ ¦2a�dN³õp^Ze�T_ `Kg
_ `Xpfj5ZG\�\�jGoK`Xp�pf]Ka�jr�Ga�dfs�ZemQZe`2h
_ l�v2Zes�Ze`2\�a:h7hqa�gGdfa�a:�^¶=¢
ø%_ d^��p:x}{?jGd�Z pfa:��p�mDjG_ `Xp [ ��]KjX�zapfdfoKa[\�s�ZG�f�n_���~ u!��v ³ [ ¶³?a�_ pf]Ka�d�� jGd�� ¶�pf]Ka�z_ lnmKs aa�dfdfjGd�lnjqhqa�s+je{�a:¸Xo2Zrpf_ jG`
³9�X¶}_��+o2�za:hNpfj¥\�jGlnmKoqpfa¡pf]Ka�mKdfa:hq_�\=pf_ jG`7a�dfdfjGd:ñ

vu!u^�!u ³ [ ¶ C�� � _ {�~ u!��v ³ [ ¶ CUtsu^v!w ³ [ ¶� jepf]Ka�df��_��za ³9�X¶

tôp��z]KjGoKs�h�vDa¡`Kjepfa:h�pf]2Zrp:xTpf]Ka¡\�s�ZG�f�+ZG�f�z_ gG`Klna�`Xp+��pfd^Zrpfa�gGw
je{¥³��G¶¥Ze`2hÁa�dfdfjGdnlnjqhqa�scje{¥³9�X¶nZedfa
�Ga�dfwú\�jG`2�za�df�rZrpf_ �GaGx
Ze`2hmKdfjqhqo2\�a�Ze`
oKmKmDa�d�vDjGoK`2hjG`pf]Ka�mKdfa:hq_�\=pf_ jG`
a�dfdfjGd:¢
tu`±pf]Ka¥{?oK¤�¤�w±�za�p�ZemKmKdfjXZG\^]Qjepf]Ka�d�a�dfdfjGd�lnjqhqa�s���\�Ze`±vDa
hqa��T_��za:hÁv2ZG�za:hújG`Ápf]Ka
lna�l�vDa�d^�z]K_ m��rZes oKa:� =I� ³ [ ¶¥Ze`2h=3� ³ [ ¶���]K_�\^]NZedfa�s a:�f�}hqd^ZG��pf_�\�³õ{?jGd}a�öKZelnmKs aGxGp^Ze�T_ `Kg�_ `XpfjZG\�\�jGoK`Xp�`Kjep¡jG`Ks wpf]Kand^Ze`K�T_ `KgNvKoqp�pf]Kandfa�s�Zrpf_ �Ga�l¥ZegG`K_ �
pfo2hqa�je{%pf]Ka:�za¡�rZes oKa:�^¶=¢
�¾{?dfa:¸XoKa�`Xpfs w
o2�za:h[pfjTjGs%{?jGd�ZG�f�za:�f�z_ `KgNZ\�s�ZG�f�z_ ¦2a�d�� ��mDa�dz�
{?jGdfl¥Ze`2\�aN{?jGd�pf]Ka[�zl¥Zes s�\�s�ZG�f��_���pf]Ka
\�jG`q{?o2�z_ jG`Ál¥Zrpfdf_ ö
ZG�f�zjq\�_�Zrpfa:h5��_ pf] pf]KaN\�s�ZG�f�z_ ¦2a�d:xI�z]Kjr��` ]Ka�dfan_ `��%ZevKs a��q¢
øKjGdZ±p��}je�u\�s�ZG�f�N\�s�ZG�f�z_ ¦D\�Zrpf_ jG`²mKdfjGvKs a�l ³?`Ka�gXZrpf_ �Ga Ze`2h



mDjX�z_ pf_ �Gac\�s�ZG�f�k¶'pf]Ka 7/'�! , �$�D ='�!l�F��3<6D � \�jG`Xp^Ze_ `2��_ `q{?jGdfl¥Zr�pf_ jG`ZevDjGoqp�ZG\=pfo2Zes¯Ze`2hNmKdfa:hq_�\=pfa:h7\�s�ZG�f�z_ ¦D\�Zrpf_ jG`7hqjG`Ka�vTw
Z5\�s�ZG�f�z_ ¦D\�Zrpf_ jG`ú�zwq��pfa�l¢±�+]Ka7a�`Xpfdf_ a:��je{�pf]Ka
\�jG`q{?o2�z_ jG`
l¥Zrpfdf_ öN]2Z°�Gacpf]Ka¡{?jGs s jr��_ `Kgnlna:Ze`K_ `KgX��ñ

� x _��}pf]Ka�`ToKl�vDa�d�je{�\�jGdfdfa:\=p+`Ka�gXZrpf_ �Ga¡mKdfa:hq_�\=pf_ jG`2���
��� _��+pf]Ka�`ToKl�vDa�d�je{'_ `2\�jGdfdfa:\=p+mDjX�z_ pf_ �Ga¡mKdfa:hq_�\=pf_ jG`2���
��� _��}pf]Ka�`ToKl�vDa�d�je{'_ `2\�jGdfdfa:\=p+`Ka�gXZrpf_ �Ga¡mKdfa:hq_�\=pf_ jG`2���
� w _��}pf]Ka�`ToKl�vDa�d�je{'\�jGdfdfa:\=p+mDjX�z_ pf_ �Ga�mKdfa:hq_�\=pf_ jG`2��¢

��{+_ `Xpfa�dfa:��p�]Ka�dfa�Zedfa�pf]KaN¸Xo2Ze`Xpf_ pf_ a:��÷#³�� 652/7� s�D ='�! ¶�Ze`2h½#³�� 2/7/���"� ¶�\�jGlnmKoqpfa:h7{?dfjGl¹pf]Ka�\�jG`q{?o2�z_ jG`l¥Zrpfdf_ ö7o2�z_ `Kga:¸Xo2Zrpf_ jG`2��³?�T¶+Ze`2h ³��G¶}dfa:�zmDa:\=pf_ �Ga�s wG¢

	 C w�mH w ³?�T¶


 C w�-H w ³��G¶

»�jepf_�\�_ `KgQpf]2Zrp�	 Ze`2h�
�\�Ze`K`Kjep¥vDjepf]²_ `2\�dfa:ZG�zajGd�hqa��
\�dfa:ZG�za�pfjGgGa�pf]Ka�d:xEpf]Ka�w5Zedfan\�jGl�vK_ `Ka:h
pf]KdfjGoKgG] Z\�jG`T�Ga�ö
\�jGl�vK_ `2Zrpf_ jG`7��_ pf]m2Zed^Zelna�pfa�d������ò�Gxqpf]2Zrp�_��

� w�-H w H ³������D¶ w�-H w
b�a�pzpf_ `Kg�� C����LMK � � pf]Ka�ZevDjr�Ga¡\�Ze`N{?oKdzpf]Ka�d�vDa���df_ pzpfa�`
ZG����LMK � � L� H LLMK � � L�L���
��]K_�\^]s a:ZGhK�}pfjna:¸Xo2Zrpf_ jG`Q³
�X¶=¢

ó � C ³�� N H �°¶�	�
� N 	 H 
 ³
�X¶
~Ta�s a:\=pf_ `Kg�Z�m2Zedzpf_�\�oKs�Zed��rZes oKa�{?jGd �N_���mKdfjGvKs a�l��uhqa�mDa�`2hqa�`Xp
Ze`2h[\�Ze`[vDa�hqa:\�_�hqa:h[v2ZG�za:hjG`
pf]Kan\�jX��pcje{�a:ZG\^]
p�wTmDa�je{
a�dfdfjGd^��¢Itu`Npf]K_��+��pfo2hqw�ó L xT��]Ka�`7dfa:\�Zes sEZe`2h�mKdfa:\�_��z_ jG`NZedfa
\�jG`2�z_�hqa�dfa:h¥a:¸Xo2Zes s w¥_ lnmDjGdzp^Ze`Xp:xKó N xq��]Ka�`7dfa:\�Zes sD_��kp���_�\�a
ZG��_ lnjGdzp^Ze`Xp�ZG��mKdfa:\�_��z_ jG`�x'Ze`2h�ó"!$# %ex'��]Ka�`�mKdfa:\�_��z_ jG`Q_��
p���_�\�a�ZG�+_ lnmDjGdzp^Ze`XpcZG�+dfa:\�Zes s�xqZedfa�\�Zes�\�oKs�Zrpfa:h¯¢

132'&I2 ( ST3K8:U3�r69M�� � � S*) 7DS*�rR93 T 05r�9IU�;�;<" /�S*�:8
�+]Ka+jr�Ga�dfs�Zem�vDa�p��}a�a�`�p��}jn³õ{?oK¤�¤�wK¶'�za�p^��\�Ze`�vDa�hqa�¦2`Ka:h�_ `
�za��Ga�d^Zese�+Z°wq��¢�tu`�pf]K_��%��pfo2hqw�Z�lna:ZG�zoKdfakje{Kjr�Ga�dfs�Zem¡�T`Kjr��`
ZG�  "!�%(2+�c' ,  "!+3?2�6/��2/7�3< ='�! _���o2�za:h¯¢+tu`
gGa�`Ka�d^Zes�x2gG_ �Ga�`7p��}j�za�p^�-,#Ze`2h8��x�pf]Ka�_ d�_ `2hqa�ö je{+_ `Xpfa�d^�za:\=pf_ jG`�x .D³�, \ ��¶=x%_��

ÃTÄGÅ�Æ�ÇSkeÉ*['ØXÕ0/%Ò:×GÓ'1._uÍ Ò:× `nË�ÐuÌ�Í 2KÜ
354qà�687 9;:qà�6<354qà�687 9;:qà�6=�à�>2Þ?:@7 ADà 35B8CD7 :@7 ADàE 9;:qãqÞ2á-=�à�>2Þ?:@7 ADà F GE 9;:qãqÞ2áH35B8CD7 :@7 ADà I J

hqa�¦2`Ka:h
ZG�+pf]Ka��z_ ¤�a�je{'pf]Ka�_ d�_ `Xpfa�d^�za:\=pf_ jG`dfa�s�Zrpf_ �Ga¡pfj¥pf]Ka
�z_ ¤�a¡je{%pf]Ka�_ d�oK`K_ jG`�x2ZG��hqa:�f\�df_ vDa:hN_ `a:¸Xo2Zrpf_ jG`Q³ôùe¶=¢

.D³�, \ ��¶ CLK ,�M�� KK ,�N�� K ³ôùe¶

��]Ka�dfa K , K hqa�`Kjepfa:�kpf]Ka�\�Zed^hq_ `2Zes _ p�wGxXpf]2Zrp�_���xTpf]Ka¡`ToKl�vDa�dje{'a�s a�lna�`Xp^�+_ `7pf]Ka��za�p0,�¢+�cvT�T_ jGo2�zs wGx
.D³�, \ ��¶ C OP Q � _ {R,�M�� CTS� _ {R, C �U � _ {R,WV �£jGd��XV�,

øKjGd�{?oK¤�¤�w
�za�p^��xE�zo2\^][ZG�(��Ze`2hj�´x2pf]Ka�df_ gG]Xpc]2Ze`2h
�z_�hqa
je{�³ôùe¶�_���hqa�¦2`Ka:hQ_ ` pfa�dfl¥��je{}pf]KaN\�jGdfdfa:�zmDjG`2hq_ `Kg7lna�l��
vDa�d^�z]K_ m7{?oK`2\=pf_ jG`2�+_ `7p��}j¥��pfa�m2��ZG�}{?jGs s jr����ñ

�G¢�b�jq\�Zes�\�Zes�\�oKs�Zrpf_ jG`7je{Ipf]Ka�_ `2hqa�ö7je{%jr�Ga�dfs�Zem�ñ

="Y[Z]\_^[` a[b ³ [ ¶ C z�c�d ³ =3� ³ [ ¶ \ =I� ³ [ ¶z¶z{x*[ ³ =3� ³ [ ¶ \ =I� ³ [ ¶z¶ ³
�X¶
��]Ka�dfa z�c�d Ze`2h z{x*[ Zedfa�pf]Ka¥��p^Ze`2hKZed^h
{?oK¤�¤�w[�za�p^�jGmDa�d^ZrpfjGd^��{?jGd¡_ `Xpfa�d^�za:\=pf_ jG` Ze`2h5oK`K_ jG`�¢ ="Y[Z]\_^[` a[b ³ [ ¶_���pf]Ka
hqa�gGdfa�aNpfj ��]K_�\^]úpf]Ka7{?oK¤�¤�wú�za�p^���ÀZe`2h �
jr�Ga�dfs�Zem7Zrp [ ¢k�+]Ka¡dfa:�zoKs p�je{'\�jGlnmKoqpf_ `Kg ="Y[Z]\_^[` a[b ZrpZes sEpf]Ka�hKZrp^Z�mDjG_ `Xp^��_���Z�{?oK¤�¤�wN�za�p:¢

�q¢ci}Zes�\�oKs�Zrpf_ jG`nje{Epf]Kac\�Zed^hq_ `2Zes _ p�w�je{Epf]Ka '�H�2�6D� �5� {?oK¤�¤�w�za�p:¢´�+]Ka \�Zed^hq_ `2Zes _ p�wúje{�ZQ{?oK¤�¤�w²�za�p7��_ pf] d a�s a��lna�`Xp^��xe_���\�jGlnmKoqpfa:h�ZG\�\�jGd^hq_ `Kg�pfj�a:¸Xo2Zrpf_ jG`7³9¿X¶�¦2d^��p
hqa�df_ �Ga:hN_ `±³9½�Zes a:�f\�o�x¯�:¿����X¶=¢
="e_af^Dg ³ D ¶ CPz�c�d ³ ="Y[Z]\_^[` a[bih ?'\ ��� ="Y[Z]\_^[` a[bih ?BK�L ¶�³9¿X¶
��]Ka�dfa ="Y[Z]\_^[` a[bih ? hqa�`Kjepfa:��pf]Ka D pf]Qs�ZedfgGa:��p¡�rZes oKa¥je{pf]Kaklna�l�vDa�d^�z]K_ m��rZes oKa:��{?jGd�pf]Ka}�za�p '�H�2�6D� �5� xXZe`2h¡pf]KahqoKlnl�wN�rZes oKa:��x ="Y[Z]\_^[` a[bih ! C ��Ze`2h ="Y[Z]\_^[` a[bih Q<K�L C�[Zedfa�_ `Xpfdfjqhqo2\�a:h¯¢[�+]Ka��rZes oKa ="e_af^Dg ³ D ¶�dfa�mKdfa:�za�`Xp^�pf]Ka�hqa�gGdfa�akpfj¡��]K_�\^]�� Ze`2h � jr�Ga�dfs�Zem�jG` D mDjG_ `Xp^��¢

|�öKZelnmKs a}�+_ s s o2��pfd^Zrpfa:�¯pf]Ka}\�jGlnmKoqp^Zrpf_ jG`�je{qpf]Ka�{?oK¤�¤�w¡�za�p^�
{?jGd¡p��}j
\�s�ZG�f�za:�n³?��]Ka�dfa�hKZrp^Z7mDjG_ `Xp^��Zedfa¥ZG\=pfo2Zes s w[_ `Xpfa�dz�
�rZes��^¶}Ze`2h7je{Ipf]Ka�jr�Ga�dfs�ZemNvDa�p��}a�a�`7pf]Ka:�za�{?oK¤�¤�w7�za�p^��¢
R(S 3G$UT'R9S okj 2�3�3A8B2;3<)4'O7�� �9�/��2D� G/2 � C Y[ L!\ [ N�\ [5]^_
��!�% � C Y[8l \ [ % \ [nm<_�a�)f8B2�652 [ L Cpo � \ ùrq a.[ N Cpo � \ �sq a



1 2 3 4 5 6 7 8 9 10
2

3

4

5

6

7

8

9

10

V�W X$Y�ZfÇ��rÉ'Û�Ë�ÐzË�]qÒ:Í ×rÐ�_�Ò�Ó�Õ+2XË�h:]XÏ Õ�mrÜ
ÃTÄGÅ�Æ�Ç��rÉ*`�Õ/h�ÎqÕfÌ�_uØXÍ ]�Ó'1X×.^fÐ�Í Ò:×�Ó�Ò�Ìi^^Ï Ë�_?_uÕ/_�� Ë�×TÔ���Ü

� �	� �	


ê å�� ëeå å
ä  å
ç  å
é  å�� é
ì å�� ëeå å�� ëeä
� å�� ë 
ë å 
ï å å�� ëeä
�å å å�� é

[5] C o � \ ùrq a�[8l8C o � \ ¿iq a�[ % C o ù \ �:�iq ��!�%{[nm C o � \ �iqc ��2/2 p  #y�U652��Be�` v 8B2E7/'������U3?2/% , 652/z��+2�!�7� =2D� , '�6 7�� �9�/�� ��!�% � '�! 3A8B2O�+'� "!+3=� Y � \ � \ � \ � \ � \ ù \ � \ ¿ \ �:� _ ��652o � \ � \ � \ � \ � \ � \ � \ � \ �iq ��!�% o � \ � \ � \ � \ � \ � \ � \ � \ �]q 652��
�<�+2/7�3< "H�2�� 0�` v 8B2 7/'�6D652D�<�+'�!�%� "!$# 652�� ��3< "H�2 , 652/z��+2�!�7�0
%� s�D3<6D =G��U3< ='�!B� ��652 o NL %s\ ]L %s\ ]L %s\ ]L %s\ NL %s\ � \ � \ �iq ��!�%o � \ � \ � \ LLMN \ NLMN \ ]LMN \ ]LMN \ NLMN \ LLMN q `
v 8B2;H���� �+2D�;' , 3A8B2n�F2��FG/2�6/�58$ � , �U!�7�3< ='�!B� , '�6F3A8B2 , �.-/-�0
��2�3=��%(2�6D "H�2/%a�(7/7/'�65%� "!$#a3?'12/z��+��3< ='�! c�� e1��!�%:3A8B2� "6��9�/�D #y!+�
�F2�!+3=��3?'13A8B2� "!�%� "H� =%��+���
%(��3?� �+'� "!+3=����652��58B'�)*!  "! v �(G�� 2
�*` v 8B2aH���� �+2D�a' , 3A8B21�F2��FG/2�6/�58$ � , �U!�7�3< ='�!B� , '�613A8B21 "!+�
3?2�6DH�����%(��3?� �+'� "!+3=� a [5k '(G�3?�� "!�2/%E�(7/7/'�65%� "!$#@3?' 2/z��+��3< ='�!c���� e c 3A8$ s�a s�n�F�D3?��!�%(��65%1��65'�7/2/%��U652a "! , �.-/-�0F��2�3=�13A8B2/'�6D0
3?'l7/'������U3?2 3A8B2;%(2�#y652/2n� mDjX�f�z_ vK_ s _ p�w
lna:ZG�zoKdfa �:' , � ��2�3
G/�9��2/%c'�!@3A8B2 %(2�#y652/2D�;' ,  "3=�F2�� 2��F2�!+3=�fel��652 �9� �58B'�)*!  "!
v �(G�� 2��O��� '�!$# )* "3A8 3A8B2 %(2�#y652/2 ' , '�H�2�6D� �5�I`

= ³ [5k ¶ C����*t ?������ = ³ D ¶ ³��:�X¶

øKjGd pf]Ka hKZrp^Z _ ` a�öKZelnmKs a � pf]Ka �rZes oKa:� je{="Y[Z]\_^[` a[b �zjGdzpfa:h _ ` `KjG`K_ `2\�dfa:ZG�z_ `Kg jGd^hqa�d ³9Zr{õpfa�d="Y[Z]\_^[` a[bih ! C �Gx Ze`2h ="Y[Z]\_^[` a[bih � C �£�}a�dfa ZGhKhqa:h2¶=x
Zedfa o � \ � \ � \ � \ � O � \ � O � \ � O � \ �iqô¢c�+]Ka�`[pf]Ka�{?oK¤�¤�w5\�Zed^hq_ `2Zes �_ p�w¡je{qpf]Ka '�H�2�6D� �5� �za�p%_��IgG_ �Ga�`�vTw o � \ � \ � \ � O � \ � O � \ � O � \ � O �sqZG���z]Kjr��`_ `[�%ZevKs a��q¢+�c\�\�jGd^hq_ `Kgnpfjnpf]K_���x2pf]Ka�hqa�gGdfa�a�pfj

ÃTÄGÅ�Æ�Ç��eÉU`�Õ/h�ÎqÕfÌ�_uØXÍ ] Ù Ë�Ï 1XÕ/_'Ð�Ò�^^Ï Ë�_?_uÕ/_��ÂË�×TÔ��òË�×TÔ�Ð�ØXÕ^Í Ì
Ò Ù ÕfÌ�Ï Ë�]2Ü

��� �zý ��
�� �	� �	
 �"! #%$'&�( ) *

+-,   
+/.  å�� é å�� é
+�0   
+�1   
+/2 å�� ë  å�� ë
+�3 å�� ë  å�� ë

ÃTÄGÅ�Æ�Ç54°É76;198:8fÑa^=Ë�ÌzÔGÍ ×TË�Ï Í Ð�Ñ�Ò�Ó¯Ð�ØXÕ+Ò Ù ÕfÌ�Ï Ë�].]qÕ=Ô�Ì�Õ/\:Í Ò:×2Ü
�qü<;}ü � � � ��� ���� õÿ � � � � � � �="e_af^Dg � � � �K¢ � �K¢ � �K¢ � �K¢ �

��]K_�\^]{�£Ze`2h{� ]2Z°�Ga�a�öKZG\=pfs w¥jG`KaGxTp��}j�jGd+`KjnmDjG_ `Xp^�+_ `
\�jGlnlnjG`±_����B��pf]Ka7hqa�gGdfa�anpfj[��]K_�\^]±pf]Ka�w ]2Z°�Ga�a�öKZG\=pfs w
pf]Kdfa�a jGd7a�öKZG\=pfs wÁ{?jGoKdmDjG_ `Xp^�7_ `�\�jGlnlnjG`ò_���K¢ �qxcZe`2h
pf]Ka7hqa�gGdfa�a¥pf]2Zrp�pf]Ka�wQ]2Z°�Ga�a�öKZG\=pfs w5¦2�Ga�jGd�a�öKZG\=pfs wQ�z_ ö
mDjG_ `Xp^��_ `\�jGlnlnjG`7_����K¢ �q¢

0

50

100

010203040506070
0

5

10

15

20

25

30

Inbalance (%)

Overlap (%)

E
rr

or
 (

%
)

V�W X$Y�ZfÇ��eÉ$['ØXÕcÕfÌuÌ�Ò�Ì+Í ×F^^Ï Ë�_?_uÍ =$^=Ë�Ð�Í Ò:×Ë�_}Ó'1X×.^fÐ�Í Ò:×¥Ò�Ó%Ò Ù ÕfÌ�Ï Ë�]Ë�×TÔ�Í h�ÎTË�Ï Ë�×.^^Õ�ÔGÕ/\�Ì�Õ^Õ:Ü

>+¨@? �I�T��u�K�
�+]Ka�a�dfdfjGd�mKdfa:hq_�\=pf_ jG`5dfa:�zoKs p^��{?jGdcpf]Ka�{?oK¤�¤�w[�za�p^�c{?jGdcpf]Ka
\�s�ZG�f�za:�(�-Ze`2h:�¹dfa:�zmDa:\=pf_ �Ga�s wGxD\�jGlnmKoqpfa:h[ZG\�\�jGd^hq_ `Kg�pfj
pf]Ka}a:¸Xo2Zrpf_ jG`�³ôùe¶=xroK`2hqa�d%�rZedf_ jGo2�Ihqa�gGdfa�a:��je{Kjr�Ga�dfs�Zem�\�jGl��
mKoqpfa:h�ZG\�\�jGd^hq_ `Kgcpfjcpf]Ka�a:¸Xo2Zrpf_ jG`7³9¿X¶%Zedfa+�zoKlnl¥Zedf_ ¤�a:h�_ `
�%ZevKs a��K¢+��s s�pf]Ka�dfa:�zoKs p^��Zedfa�\�jGlnmKoqpfa:h_ `[Z°�Ga�d^ZegGa�jr�Ga�d
�:�G�cdfoK`2�I{?jGd�a:ZG\^]�\�jGl�vK_ `2Zrpf_ jG`�je{2pf]Ka+`K_ `Ka�hq_ �Ea�dfa�`Xp�s a��X�
a�s��+je{'_ l�v2Zes�Ze`2\�a�Ze`2h7�za��Ga�`7s a��Ga�s��+je{%jr�Ga�dfs�Zem�¢
tôp\�Ze`²vDa5jGv2�za�df�Ga:hú{?dfjGl pf]Ka �%ZevKs a&�úZe`2h²Zes��zjQ{?dfjGl



ÃTÄGÅ�Æ�Ç��°É��¯ÌuÌ�Ò�Ì¯Í ×�^^Ï Ë�_?_uÍ =$^=Ë�Ð�Í Ò:×¡Ò Ù ÕfÌ Ù Ë�ÌuÑGÍ ×.\kÔGÕ/\�Ì�Õ^Õ/_EÒ�ÓTÒ Ù ÕfÌ��Ï Ë�]��	��
'Ë�×TÔ�Í h�ÎTË�Ï Ë�×.^^Õ����
zÜ
������� �������

å ç � ê � çXê ìGê ìrç
å å � çGì � ï ê � ä ì�� ç :é � ê �ì�� ä
ë å � çGì � ïGê ê � ä é � ë :é �ì�� ä
êrì å � çGì � ïGê ê � ê ì��  �ç/� ì �ì�� ì
érä å � çGì � ïGé ê � ê ì�� � �ç/� ì �ì�� ì
�eê å � çGì � ïeì ê � ê ì�� ì :é � é ��
ïeå å � çGì  �  ê � ì � � ë �ì�� ì �� � ë
ïGé å � çGì  � ê ä�� ç ë�� ê �� �ï�� ê
ï�� å � çGì  � é ä�� ì �å��  �ë�� é ê 
ïeï å ê � � ä�� ç � � ê �� � ê êeé � ì êrë

pf]Ka ø%_ gGoKdfa[�2x�pf]2Zrp7��]Ka�`²pf]Ka5jr�Ga�dfs�Zem²Ze`2h²_ l�v2Zes�Ze`2\�a
Zedfa5]K_ gG]²pf]Ka a�dfdfjGdN_ `2\�dfa:ZG�za:h²d^ZemK_�hqs w ³9�za�a[pf]Ka dfa�gG_ jG`
{?jGd�jr�Ga�dfs�Zemnhqa�gGdfa�a�gGdfa:Zrpfa�d'pf]2Ze`N�e�') Ze`2h�{?jGd�_ l�v2Zes�Ze`2\�a
gGdfa:Zrpfa�d�pf]2Ze`²¿G�')�¶=¢Átu`Ápf]K_��ndfa�gG_ jG`�x�{?jGd�Z5¦Köqa:hú�rZes oKa
je{Ijr�Ga�dfs�Zem¥pf]Ka¡a�dfdfjGdkgGdfjr����{9ZG��p���_ pf]Z��zl¥Zes sE_ l�v2Zes�Ze`2\�a
\^]2Ze`KgGaG¢ò�+]K_����zoKgGgGa:��p^��pf]2Zrp:x}{?jGd¥pf]K_��¥dfa�gG_ jG`�xkpf]Ka[hqa��
gGdfa�a�je{2_ l�v2Zes�Ze`2\�a}Z��Ea:\=p^��pf]Ka+\�s�ZG�f�z_ ¦D\�Zrpf_ jG`�mDa�dz{?jGdfl¥Ze`2\�a
lnjGdfa�pf]2Ze`7pf]Ka�jr�Ga�dfs�Zem�je{�hKZrp^ZK¢'tu`7pf]Ka�s jr�òdfa�gG_ jG` ³?s jr�
�rZes oKa:��je{}_ l�v2Zes�Ze`2\�anZe`2h[jr�Ga�dfs�ZemD¶+pf]Kana��Ea:\=p�_��¡a�öKZG\=pfs w
jGmKmDjX�z_ pfaGñ%pf]Ka¡jr�Ga�dfs�Zem�Z��Ea:\=p^�+lnjGdfa�pf]2Ze`Npf]Ka¡_ l�v2Zes�Ze`2\�a
Zrp�Zns jr�}a�d+d^ZrpfaG¢
ø%_ gGoKdfa��7�z]Kjr���¡dfa:�zoKs p^��{?jGd�pf]Ka�ó L �ôlna:ZG�zoKdfaGñ¡_ p�\�Ze`QvDa
jGv2�za�df�Ga:h¥pf]2Zrp�ó L hqa:\�dfa:ZG�za:�}{9ZG��pfa�d���]Ka�`_ l�v2Zes�Ze`2\�a�hqa��
gGdfa�a�_ `2\�dfa:ZG�za:�cpf]2Ze`Q��]Ka�` pf]Ka¥jr�Ga�dfs�Zem[_ `2\�dfa:ZG�za:��¢n�+]K_��
\�jG`q¦2dfl¥�Ipf]Ka�mKdfa��T_ jGo2�%jGv2�za�df�rZrpf_ jG`�xrv2ZG�za:h�jG`�a�dfdfjGd'd^ZrpfaGx
pf]2Zrpcpf]Ka�_ l�v2Zes�Ze`2\�a�]2ZG�cZ¥]K_ gGa�dc_ lnm2ZG\=pcjG`[a�dfdfjGd^�}pf]2Ze`
pf]Ka�jr�Ga�dfs�Zem�¢

0
20

40
60

80
100

0
10

20
30

40
50

60
70

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

Imbalance (%)

Overlap (%)

F
1−

m
ea

su
re

V�W X$Y�ZfÇ 4°É$['ØXÕcÕfÌuÌ�Ò�Ì+Í ×F^^Ï Ë�_?_uÍ =$^=Ë�Ð�Í Ò:×Ë�_}Ó'1X×.^fÐ�Í Ò:×¥Ò�Ó%Ò Ù ÕfÌ�Ï Ë�]Ë�×TÔ�Í h�ÎTË�Ï Ë�×.^^Õ�ÔGÕ/\�Ì�Õ^Õ:Ü

ó L x'ó N x'ó"!$# %��ôlna:ZG�zoKdfa:��Zedfa�\�jGlnmKoqpfa:h {?jGd�Zes sk\�jGl�vK_ `2Zr�
pf_ jG`2��je{+pf]KaN�za��Ga�`Qjr�Ga�dfs�ZemQZe`2hQ`K_ `Ka�_ l�v2Zes�Ze`2\�a¥s a��Ga�s���¢

�c`Ks wú{?jGoKdN�za�p^��je{�dfa:�zoKs p^�5³?jepf]Ka�d^�¥vDa�a�_ `Kgú�z_ ln_ s�Zed=¶¥Zedfa
�z]Kjr��`�_ `7ø%_ gGoKdfa:� �r�u¿���_ pf]7_ l�v2Zes�Ze`2\�ac_ ` o �') \ ¿G¿')�qEZe`2h
jr�Ga�dfs�ZemN_ ` o � ) \ �e� )�qô¢
ikjGlnm2Zedf_ `Kg
pf]Ka�pf]Kdfa�a7ó��ôlna:ZG�zoKdfa:��_ `±¦2gGoKdfa:� �[Ze`2hÁùTx
_ p¥\�Ze`úvDa\�jG`2\�s o2hqa:h±pf]2Zrp�pf]Ka\�s�ZG�f�z_ ¦2a�d�mDa�dz{?jGdfl¥��vDa�pz�
pfa�d���]Ka�`±o2�z_ `Kg[ó N Ze`2hQó"!$# %G¢7�+]Ka�mDa�dz{?jGdfl¥Ze`2\�a¥hqdfjGm2�
{9ZG��p+{?jGd+jr�Ga�dfs�Zem¥]K_ gGa�d}pf]Ka�`7�T�*)·_ `Npf]Ka�\�ZG�za�je{%¿G¿')¾_ l��
v2Zes�Ze`2\�aQ³9ø%_ gGoKdfa[ùe¶�pf]2Ze`Á��]Ka�`�pf]Ka�dfa7_��n`Kj _ l�v2Zes�Ze`2\�a
³9ø%_ gGoKdfa+�X¶=¢
øKjGd}�zl¥Zes sEhqa�gGdfa�a:��je{�jr�Ga�dfs�Zem³9ø%_ gGoKdfa �X¶�Zes sEó��ôlna:ZG�zoKdfa:�
Zedfa�]K_ gG]NZe`2hn�rZedfw�s _ pzpfs a���_ pf]¥pf]Ka�_ l�v2Zes�Ze`2\�aG¢'�+]Ka��fZelna
�zl¥Zes sX�rZedf_�Zrpf_ jG`¡jr�Ga�d�_ l�v2Zes�Ze`2\�akhqa�gGdfa�a:�I\�Ze`�vDa}jGv2�za�df�Ga:h
{?jGd%]K_ gG]Ka:��p�hqa�gGdfa�akje{2jr�Ga�dfs�Zem�³9ø%_ gGoKdfa}¿X¶=xrvKoqp���_ pf]�l�o2\^]
�zl¥Zes s a�d}ZG\�\�oKd^ZG\�w�jG`�ó��ôlna:ZG�zoKdfa:��¢%�+]Kacs�ZedfgGa:��p}hqdfjGm¥jq\=�
\�oKd^�IjG`Ks w�Zrp']K_ gG]Ka:��p%s a��Ga�sTje{2_ l�v2Zes�Ze`2\�a�³9¿G¿')�¶IZe`2h�]K_ gG]q�
a:��p�jr�Ga�dfs�ZemNhqa�gGdfa�a¥³
�e� )�¶=¢
tu` gGa�`Ka�d^Zes�x�ó"!$# %=�ôlna:ZG�zoKdfaQ_��
lnjGdfa�ZG\�\�oKd^Zrpfa pf]Ka�` pf]Ka
jepf]Ka�d�p��}jNøI�ôlna:ZG�zoKdfa:����]Ka�`
jr�Ga�dfs�Zem7_��c]K_ gG]�¢��+]K_��c\�Ze`
vDa�jGv2�za�df�Ga:h¥{?dfjGl�Zes s�mKs jep^��³9ø%_ gGoKdfa:� ���}¿X¶=¢

V�W X$Y�ZfÇ��°É 6��=h�Õ=Ë�__1GÌ�Õ/_IÓ�Ò�Ì���� Í h�ÎTË�Ï Ë�×.^^Õ}Ò Ù ÕfÌ%Ð�ØXÕi_uÕ Ù Õ^×�Ï Õ Ù �Õ^Ï _�Ò�Ó�Ò Ù ÕfÌ�Ï Ë�]¥ÔGÕ/\�Ì�Õ^Õ:Ü

�+¨�0 « ª � �zc�T®�« ª
tu`K_ pf_�Zes2dfa:�zoKs p^�'je{�Z���pfo2hqw�jG`�pf]Ka 2	��2/7�3 ' ,  "�FG/��� ��!�7/2:��!�%
'�H�2�6D� �5� vDa�p��}a�a�`\�s�ZG�f�za:�k{?jGd�Z�{?oK¤�¤�w7\�s�ZG�f�z_ ¦2a�d+�}a�dfa�mKdfa���za�`Xpfa:h¯¢5�+]Ka:�zaNdfa:�zoKs p^��x'o2�z_ `Kg[mKdfa:hq_�\=pf_ jG`�a�dfdfjGd�Ze`2h±ó��
lna:ZG�zoKdfa:��xE�zoKmKmDjGdzpcpf]Ka�_�hqa:Z¥pf]2Zrp¡Z¥{?oK¤�¤�w[\�s�ZG�f�z_ ¦2a�dc\�Ze`
\�ZemqpfoKdfa�pf]Ka:�za�{?a:ZrpfoKdfa:�+je{%pf]Ka�hKZrp^Z¥�za�p�_ `
Znlna:Ze`K_ `Kge{?oKs
�+Z°wG¢��+]Ka�{?oK¤�¤�w7�za�pcZemKmKdfjXZG\^]\�Ze`7vDa��T_ a��}a:hZG��Znln_�hT�
hqs angGdfjGoK`2h[je{�pf]Ka�p��}j7l¥Ze_ `QZemKmKdfjXZG\^]Ka:��lna�`Xpf_ jG`Ka:h5_ `
~Ta:\=pf_ jG`�qxXpfjn�zjGlnaca�öTpfa�`Xp�\�s�ZG�f�za:�kZedfa�hq_��f\�df_ ln_ `2Zrpfa:h¯xXpfj
�zjGlna�a�öTpfa�`Xp�pf]Ka�w±Zedfa¥a:ZG\^]Q_ `2hq_ �T_�hqo2Zes s wQs a:Zedf`Ka:h¯¢
��`q�
jepf]Ka�d�{?a:ZrpfoKdfa�je{'pf]Ka�ZemKmKdfjXZG\^]7mKdfa:�za�`Xpfa:h_���pf]2Zrp�`KjNZes �
pfa�d^Zrpf_ jG`òje{�pf]Ka±hKZrp^ZÁ�za�p^�7_��dfa:¸XoK_ dfa:h¯¢¹��s pf]KjGoKgG]�xcpfj
vDa�gG_ `±��_ pf]�x%pf]KaN�f\�a�`2Zedf_ j
je{�_ l�v2Zes�Ze`2\�a:hQhKZrp^Za�lna�dfgGa:�



V�W X$Y�ZfÇ��=É 6��=h�Õ=Ë�__1GÌ�Õ/_2Ó�Ò�Ì�������Í h�ÎTË�Ï Ë�×.^^ÕIÒ Ù ÕfÌDÐ�ØXÕ
_uÕ Ù Õ^×�Ï Õ Ù �Õ^Ï _�Ò�Ó�Ò Ù ÕfÌ�Ï Ë�]¥ÔGÕ/\�Ì�Õ^Õ:Ü

V�W X$Y�ZfÇ��rÉ 6��=h�Õ=Ë�__1GÌ�Õ/_�Ó�Ò�Ìwg �²Ò Ù ÕfÌ�Ï Ë�]�Ò Ù ÕfÌIÐ�ØXÕ�×XÍ ×XÕ�Ï Õ Ù Õ^Ï _%Ò�ÓÍ h�ÎTË�Ï Ë�×.^^Õ�ÔGÕ/\�Ì�Õ^Õ:Ü

{?dfjGl �z_ pfo2Zrpf_ jG`2�_ ` ��]K_�\^]�pf]K_��
_ l�v2Zes�Ze`2\�aQ_��
_ `K]Ka�dfa�`Xp
pfj²pf]Ka�`2ZrpfoKdfa±je{npf]KaúhKZrp^ZKx�Z²mDjX�f�z_ vKs a±`Ka�� �f\�a�`2Zedf_ j
_��¡_ `Q\�jG`K`Ka:\=pf_ jG`5��_ pf] pf]Ka¥\�jG`2\�a�mqp�je{ )42�GF "!+3?2��"�  #.2�!�7/2 ¢Y
jGdfa¡mKdfa:\�_��za�s wGxT_ `7pf]K_����f\�a�`2Zedf_ j2xXs a:Zedf`K_ `Kgn_��+jG`Ks _ `Ka�Ze`2h
hKZrp^Zl¥Z°w vDa '�!+� 0c3?2����+'�65��6D "� 0C "�FG/��� ��!�7/2/% ¢5�chKhq_ pf_ jG`q�Zes s wGx¯jr�Ga�d�pf_ lnaGx¯pf]Ka�_ l�v2Zes�Ze`2\�a�l¥Z°w[Zes��zj7\^]2Ze`KgGaG¢��+]K_��
lna:Ze`2�kpf]2Zrp�ZemKmKdfjXZG\^]Ka:��pf]2Zrp�\^]2Ze`KgGa�pf]Ka¡hKZrp^Z��za�p^�}l¥Z°w
`Kjep�`Ka:\�a:�f�fZedf_ s wnvDa��zoK_ p^ZevKs aG¢�tu`2��pfa:ZGh¯xKZes gGjGdf_ pf]Kl¥�k��]K_�\^]
\�Ze`�ZGhKZemqp�pf]Ka�\�s�ZG�f��dfa�mKdfa:�za�`Xp^Zrpf_ jG`
³?]Ka�dfa�pf]Ka�{?oK¤�¤�w¥�za�p=¶
Zedfa�`Ka�a:hqa:h¯¢c~To2\^][ZGhKZemqpf_ `KgNZes gGjGdf_ pf]Kl¥��Zedfa�m2Zedzpcje{'pf]Ka
gGa�`Ka�d^ZesTZemKmKdfjXZG\^]�je{E\�jG`T�Ga�dzpf_ `Kg�{?dfa:¸XoKa�`2\�wN³?mKdfjGv2ZevK_ s _ p�wK¶
hq_���pfdf_ vKoqpf_ jG`2��_ `Xpfj5{?oK¤�¤�wú�za�p^�nZe`2h�oKmEhKZrpf_ `Kg pf]Ka7s�Zrpzpfa�d
��]Ka�`�lnjGdfa�hKZrp^Z�_��kjGvqp^Ze_ `Ka:h¥Zedfa�hqa:�f\�df_ vDa:h¥_ `[³9½�Zes a:�f\�o�x
�:¿G¿Tùe¶kZe`2hN��_ s s�vDa¡{?oKdzpf]Ka�d�a�öqmKs jGdfa:h�_ `7pf]K_���\�jG`Xpfa�öTp:¢

V�W X$Y�ZfÇ��°É 6��=h�Õ=Ë�__1GÌ�Õ/_kÓ�Ò�Ì
	�g �¾Ò Ù ÕfÌ�Ï Ë�]NÒ Ù ÕfÌ+Ð�ØXÕ�×XÍ ×XÕcÏ Õ Ù Õ^Ï _Ò�Ó¯Í h�ÎTË�Ï Ë�×.^^Õ�ÔGÕ/\�Ì�Õ^Õ:Ü

�²��� ª «� ���I¬��4	 � ª �K�
�+]Ka�Zeoqpf]KjGd^�'��_��z]�pfj�ZG\^�T`Kjr��s a:hqgGakpf]Ka�o2�za�{?oKs2\�jGlnlna�`Xp^�
l¥ZGhqa�vTwNpf]Ka�pf]Kdfa�a�Ze`KjG`TwTlnjGo2�+dfa��T_ a��}a�d^��¢+~Tje¦DZFKc_��fZB� �
�}jGdf�5�+ZG��m2Zedzpf_�Zes s wQ�zoKmKmDjGdzpfa:h±vTwQZ���d^ZGhqo2ZrpfaNøKa�s s jr�+�
�z]K_ m�{?dfjGl �c]K_ jP	}jXZed^hòje{¥½�a�gGa�`Xp^��¢ ��`2\�Z²½�Zes a:�f\�o � �
�}jGdf�±�+ZG�nm2Zedzpf_�Zes s w��zoKmKmDjGdzpfa:húvTwÁZQµT~q÷}~Á~Ta�`K_ dfjQ½�a��
�za:Zed^\^] øKa�s s jr���z]K_ mQhqoKdf_ `Kg
Y[Z°wX�uµGoK`Ka¥�e�G�G�Kx¯Ze`2h vTw
pf]Ka
��d^Ze`Xp���»c½ »c�G�G�K���e�u�G�r�^���u�Tùr�<�K¢
? ���/���B� ª ���I�
ø2Z°�+\�a�pzp:xE�¡¢ x¯¼#÷�dfjr�GjX��p:x2ø}¢Eµ2¢'³��:¿G¿Tùe¶=¢��chKZemqpf_ �Ga�{?d^Zeo2h
hqa�pfa:\=pf_ jG`�¢ u ��3?� �  "!+ "!$#O��!�%��a!�'�)S� 2/%�#.2nu1 s��7/'�H�2�6D0 x
�rxD�e¿K���q�K��K¢

tu`KjGoKaGx5��¢ x ¼ ½�Zes a:�f\�o�x5��¢5³��:¿G¿G¿X¶=¢���a�`Ka�d^Zrpf_ jG`�je{
l¥ZG�f��ZG�f�z_ gG`Klna�`Xp���_ pf]ú`Ka:��pfa:hQ{?jq\�Zeska�s a�lna�`Xp^��¢�� 65'��
7/2/2/%� "!$#�� ' , ��� 3A8��D!+3?2�6D!���3< ='�!������ '�! , 2�652�!�7/2 ' , 3A8B2
� '�6D3A8Ox��F2�6D =7/��! p �.-/-�0��D! , '�6D�F��3< ='�! � 65'�7/2D�/�D "!$# � '��
7� =2�3<0 c � x p � ��� �"!#!Be ³?mKm�¢D�e���$�K�q�°�G¶=¢

µXZemK�Gjr��_�\�¤GxN»�¢7³��:¿G¿G¿X¶=¢ ��dfa �}a vDa�pzpfa�dújy� ��_ pf]KjGoqp
\�jGoK`Xpfa�d�a�öKZelnmKs a:�&%�� 65'�7/2/2/%� "!$#���' , 3A8B2 p  "6/�D3'�D!+3?2�6D!����
3< ='�!����(�(� � �)� '�!$#y652D�/�S'�!�� '������U3?��3< ='�!������D!+3?2��"�  #.2�!�7/2� 2�3A8B'�%9� ��!�% x4�(���  =7/��3< ='�!B� c ��� � x��"!#! j 2/��6D!+ "!$# , 65'��
�D�FG/��� ��!�7/2/% u ��3?� ³?mKm�¢E�r�T���K�r�*�X¶=¢

µXZemK�Gjr��_�\�¤GxX»�¢¯³��e�G�G�X¶=¢�b�a:Zedf`K_ `Kg�{?dfjGl#_ l�v2Zes�Ze`2\�a:h�hKZrp^Z
�za�p^��ñ��ú\�jGlnm2Zedf_��zjG`�je{K�rZedf_ jGo2����pfd^Zrpfa�gG_ a:��¢�� 65'�7/2/2/%� "!$#��
' , j 2/��6D!+ "!$# , 65'��*�D�FG/��� ��!�7/2/%au ��3?� ³?mKm�¢I�:�$�E�°�G¶=¢

»cZed^Ze¤:Ze�T_�x:��¢ xr¼�½�Zes a:�f\�o�x°��¢X³��:¿G¿e�T¶=¢rtôpfa�d^Zrpf_ �Ga�_ `2hqo2\=pf_ jG`
je{�ZQ\�Zrpfa�gGjGdfw±lna�l�vDa�d^�z]K_ mú{?oK`2\=pf_ jG`�¢ �D!+3?2�6D!���3< ='�!����
+ '��U6D!���� ' ,), !�7/2�6D3?�� "!+3<0!a p �.-/-� "!�2D�/� ��!�%-�a!�'�)S� 2/%�#.2��� �9��2/% � 09�D3?2��a� x'.Gx2¿K���E�:�G�K¢



÷�Ze¤�¤:Ze`K_�x+Y±¢ x�Y
a�df¤Gxcic¢ x�Y
oKdfmK]TwGx�÷'¢ x���s _�x�on¢ x���oKlnaGx
�¡¢ xE¼�	}dfoK`K�Ex¯ic¢%³��:¿G¿e�T¶=¢+½�a:hqo2\�_ `Kg�ln_��f\�s�ZG�f�z_ ¦D\�Zrpf_ jG`
\�jX��p^��¢T� 65'�7/2/2/%� "!$#��C' , �D!+3?2�6D!���3< ='�!������ '�! , 2�652�!�7/2O'�!� �(7/8$ "!�2 j 2/��6D!+ "!$# c �(� � j �"! �^e ³?mKm�¢D�q�rù �K�G�G�G¶=¢

½�Zes a:�f\�o�xI��¢k³��:¿����X¶=¢n�£`KjepfanjG` dfoKs andfa�mKdfa:�za�`Xp^Zrpf_ jG`5_ `
a�öqmDa�dzp��zwq��pfa�l¥��¢ �D! , '�6D�F��3< ='�! � 7� =2�!�7/2 x � � ` .Gx2�:¿G�$�K�e�G�K¢

½�Zes a:�f\�o�x���¢�b�¢N³��:¿G¿Tùe¶=¢ � o2Zes _ p^Zrpf_ �Ga��zoKlnl¥Zedf_ ¤:Zrpf_ jG`
je{ `ToKlna�df_�\�Zes hKZrp^Z o2�z_ `KgÀl¥ZG�f�#ZG�f�z_ gG`Klna�`Xp£pf]Ka��
jGdfwG¢ �U!����+G��  s�58B2/%F�F��!+�$��7�6D ��3 ¢

Kc_��fZKx�~E¢�³��e�G�X�G¶=¢ ikjGlnm2Zed^Zrpf_ �Ga
��pfo2hqwúje{�lna�pf]KjqhK�¥{?jGd
s _ `KgGoK_���pf_�\¡lnjqhqa�s _ `Kgnje{'`ToKlna�df_�\�Zes¯hKZrp^ZK¢

Kc_��fZKxG~E¢ xG½�Zes a:�f\�o�xe��¢ xrº�a�oK`Kg2xX~E¢ xG¼ ��a�`2Ze_�hqwGxG��¢q³��e�G�G�X¶=¢
b�_ `KgGoK_���pf_�\clnjqhqa�s _ `Kgnje{%mK]Twq�z_�\�Zes2p^ZG�z��\^]2Zed^ZG\=pfa�df_���pf_�\���¢
tu`�	�¢+	}jGo2\^]KjG`q�uY
a�oK`K_ a�d:x�b�¢ øKjGoKs s jrw Ze`2h¾½�¢�ºkZegGa�d
³9|khK��¢ ¶=x �D!+3?2��"�  #.2�!+3 �D09�D3?2��a� , '�6n "! , '�6D�F��3< ='�!l��65'�7/2D�/�D�
 "!$#*W , 65'�� 652���652D��2�!+3?��3< ='�!I3?' �5�(���  =7/��3< ='�!B� ¢¡��`K`Ka:\�wEñ|�s��za��T_ a�d:¢


