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D�j;`^j;u.EXD4AC`XjyBb`XdJ=@B�A2J � 5'LoU



PX� �����������
	��������������������	��
����	��

T�Dflkzv`%PQUL<>`Xzvz T6BVDf?kabw�u8AbACDY?kES`oT `Xa�AO<UD@a�`^a
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u;';uv?\r i;THKEqw  0 q�w
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�fZ �����������
	��������������������	��
����	��

� E � ;�J 9�EF=G8�J � /�2 � 
 2 ;�J 9<@A; 2;: <(> 8 � @�C C E
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u)j�R!z)D4ACu8AChkj;` G�u.rYcnA3 ~ =Yz)DfB\9 uv?nAC`qB G�u.rYcnA5 ~ =Yz)DfBHx�h\w�w�`qB {�D mYskx	7 _ � � Z98] K�#nhkDfAb=YB {�D mYskx	7 _ � � Z98
x�=@wQ`|EVcJDf?\r@`Xa�ckD t@`�l `q`X?
uv?nACBb=;j;hkEq`Xjyu.?�ACc\`Xab`|BC`Sgi`XBb`X?kES`oD4ACw�=@abd\c\`qBC`Xa�u.? =YBVj;`qB�AC=ES=@BbBC`XESAbz.m�ES=@wQdkh;Ab`Abck`#?\=Y?\Roi;THK d =Yd\hkz.DfAbu.=Y?kaXI T�ck`qm�g�DYzvz}rY`X?\`qBVDfz.zvm �Hu8ACc\uv? Abc\BC`q`#EXD4Ab`XrY=@Bbu.`XauU�DQ_�AC=�u.?kESz.hkj;`�Eq=YBCBb`^EFACzvmAbck`}EVc\`XwQu)EqDYz\=YB>d\c\=YAb=;EVc\`qw�u)EqDYzJES=@?ka�AbBVDfu.?@AVa�gi=YBUES`qBbACDYuv?�abd `XESu.`Xa$1nl _ACc\`O`6'nAC`q?kabu.=Y?%u.?�DfzvAbuvAbhkj;`Ogi=YBUa�=@wQ`abdJ`^ESu.`Xa$1fDf?kj|Em_¡ACc\`p`6'nAC`q?kabu.=Y?o=fg;ACc\`pBC`Sgi`XBb`X?kES`>D4Abw�=na�d\ck`qBC`Xa¡AC=O`qz.`XESAbBC=Y?\u)EqDYzvz.m}DY?kjot�u.l\BCDfAbu.=Y?kDYzvz.mO`6'\ESuvAb`XjabdJ`^ESu.`Xa�?\`X`Xj;`^j�gi=@B�Abc\`�?\=@?;Roi;THK�EXDfz)ESh\z)D4ACuv=@?kaqI _ abh\w�w�DYBbm%=Yg6ACc\`|EVckDf?krY`XaUu.?nAbBC=�j\hkES`^jDfBC`oj;`XaCESBCu.lJ`^jl `qz.=4�oI9�`ockD tY`�uv?JESz.hkj;`Xj Eq=Y?kabu.a�Ab`X?nA�d\Bb= �kz.`Xa>gi=YBmU

� G���skG��,)Ys+� DY?kj��,+|j;h\`|Ab=%ACc\`|BC`XDYESAbu.=Y?kaOG��,)��o�;: G��2�o�,)rWiu.w�dJ=@B�AVDf?nAO`6';Equ8AVD4ACuv=@?yw�`^EVckD4R?\u.abw gi=@B�G�� Wit?_&_FsJDY?kjyG��2�o�,+/:�G��,)��o�,)}Wiu.w�dJ=@B�AVDf?nA�`('\Equ8AVD4Abu.=Y?yw�`XEVckDY?\u)a�w =YgG��,) W�t4_&_FI
� ��sJ� ) DY?kj#� + j;h\`�Ab=��2�o� ) �([<:�� + Wiu.wQd =YBbACDY?nA�`('\ESuvACDfAbu.=Y?ywQ`^EVckDf?ku.abw gi=YB}� + Wit?_{_SI
� b DY?kj#�,+�j;h\`�Ab= b �o�,+/: � b �o�,) W�uvw�d =YBbACDY?@A�`6'\ESuvACD4ACuv=@?�w�`^EVckDf?\u)abw gi=YB}� b Wit?_{_SI
� �\=YB�G ) s � ) sJ��s _ B^s b ) � u.? =YBVj;`qBUAC=�aCD4ACu.a�gim�ACckD4AHACc\`|abh\w =fg£Dfz.z+t�w�BHu.aH`�#nhkDfz¡AC=yP@I

x�u.?kES`���s b DY?kj � b DYBb`�?\=fAHu.?kESz.hkj;`^jyuv?�Abc\`v[lY ~ _ x�Bb`qgi`qBC`q?kEq`�DfAbw�=@abd\c\`XBb`@s@ACc\`qBC`��>`XBb`�?\=�d\BC=Yl\z.`qw%aAb=�DYj\DYd;Apd\BC= �kz.`Xa£giBb=@w Abck`�N�DfBVESu)DoDf?Jj�x;=Yz.=Yw�=Y?%w�=;j;`qz J � W�Lkgi=@BLACc\`Xab`�r@D@a�`^aqI,Y[?%=YBVj;`qBLAb=�G���T�EVcJDf?\r@`Df?�m [lY ~ _ x�AVDfBCrY`SA�a�d `XEquv`^a�Dfl\h\?Jj\Df?kEq`XaU�U`kq@`qd;AHG�� ) Df?Jjy� + Df?kj�EVckDf?\r@`Xj%=@?\z.m�G ) s\� ) DY?kjG���gi=YB?\u.rYcnA�R!Abu.w�`|ES=@?kj;uvAbu.=Y?kaHD@aUgi=Yz.zv=4��auU
Wiu _ Y[?kESz.hkj;u.?\r�ES=@?kabu.a�Ab`X?@A�� Df?Jjo�,)�giBC=Yw N�DfBVESu)D�Df?kj|x�=@zv=@w�=Y? J � W�LYAC=HrY`SA+ACc\`LBCuvr@cnA��2�o�,) �([=: �,+QWit?_d\Bb=;j;hJEFAbu.=Y?6I
Wiu.u _ Y[?@ACBb=;j;hJES`HDoES=@?ka�u)j;`XBCDYl\zvm�Bb`^j;hkES`^j�G�� uv?QACc\`�?\u.rYcnA�ACuvw�`Oa�AbBVD4AC=@abd\c\`XBb`�Wil\h\Ap?\=fA>uv?QAbBC=Yd =@abd\c\`XBb`~_FI



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
\�\P

T�Dflkzv`�5 U£x;h\w�w�DYBbm=fg�Abc\`|EVckDY?\rY`^aUuv?nAbBC=;j;hkEq`Xj�uv?yAbck`|K>x _ BC`Sgi`XBb`X?kES`�D4ACwQ=na�dkc\`qBC`XaXI
N�DYa b u8ACBCDY? {}DfACD�ab=Yh\BVES` i9=4�U`qB dOd\d `qB t�w�BODfA��YZYZ�q�wY&{ z.uvw�uvA2WZq�w _ z.u.wQuvAxWZq�w _ W�d\d\w�t4_

~ BC`XaCabh\Bb` [lY ~ _ x Z P^�fZc�m�j\Bb=na&AVD4Abu)E P �fZ �fZYZT�� [lY ~ _ x Z P^�fZ[�xKY�x P�3YZ �fZYZb ) � P [lY ~ _ x Z P^�fZ PYI Z � P^Z  /<H� ) � [lY ~ _ x Z P^�fZ �\I Z� + 3 [lY ~ _ x Z P^�fZ PYI Z � P^Z  7G ) � 5 [lY ~ _ x Z P^�fZ PYI Z � P^Z  7<H� ] [lY ~ _ x Z P^�fZ P@I Z< b / � [lY ~ _ x Z P^�fZ PYI Z � P^Z  .G�� ) PXZ [lY ~ _ x Z P^�fZ ]\I Z � PXZ  07�b G�� + P^� [lY ~ _ x Z P^�fZ P@I Z � PXZ  0 �G�� � [lY ~ _ x Z P^�fZN^s`qBVDfBVj�DY?kjVgH=Yl\z.`rW&P^WY�Y�A_ J � �1L P�3@] �fZYZ�\=@BHdJ=@z.DYBH?\uvr@cnAXs�Abck`R[lY ~ _ xw�u.j;z)D4A�?kuvr@c@AHd\BC= �Jzv`�ckD@alJ`X`q? hkab`Xj�lJ`Xzv=4�7�4Z2q�w� ) � [lY ~ _ x Z WYZ[�xKY�x P�3YZ �fZYZ� 345 N�DfBVESu)D�DY?kj
x�=Yz.=Yw�=@? J � W�L Z WYZ[�xKY�x P�3YZ �fZYZG P^]@��� [�xKY�x �4Z �fZYZb P^]45�� N�DfBVESu)D�DY?kj
x�=Yz.=Yw�=@? J � W�L Z PYPXZ PYI Z � P^Z  )J b L � J b L�����	EJ2� + L
���QyEJ2� + L���
�����uv? =@BCj;`XBUAb=�rY`qAOES=Y?Ja�u)a&AC`q?nA}� bd\BC=�j\hkEFACuv=@?�u.?yAbc\`ow�`Xab=@abd\c\`XBb`� b P$3 N�DfBVESu)D�DY?kj
x�=Yz.=Yw�=@? J � W�L Z PYP^� P@I Z � PXZ  0 )G-) �Y� t�wQB~W�G*)u_ � PD5%t�w�B~W _ Ba_�5t�wQB~W�DYzvz+rnDYab`Xa�Dfl =4tY`~_
� G�=fA�u.? b Y&T�g _ G|I*]o� ~ g _ u.?nAb`XBb?kDYz+Bb`qgi`qBC`q?kEq`YI

W�uvu.u _ 9�`ow%DYj\`�G ) � PD5abh\w =fg£Dfz.z+=fACc\`qBHt�w�BVaqI
Wiu.t?_?9�`ow%DYj\` J b L � J b L�����	FJ � + L����QyFJ � + L
��
������I
T�Dfl\z.`D5�j;`^abEqBbu.lJ`^aAbck`�Bb`qgi`qBC`q?kEq`�D4ACwQ=na�dkc\`qBC`Xahkab`Xj�u.?�Abck`�rY`X?\`qBVD4ACuv=@?Q=YgJACc\`Ot�u.l\BVD4Abu.=Y?JDfz�Ab`Xw�dJ`XBCDfAbh\BC`XaDf?Jj�T�Dfl\z.`�]�Abc\`|jkD4ACD�ab=Yh\BVES`^aqIT�c\`od\BC= �Jzv`^a�ckD tY`�lJ`X`q?
abd\zvu.?\`ou.?nAb`qBCd =Yz)D4Ab`^j�HuvAbckuv? r@DYdkaXI
T�c\u)a�ESz.uvw%D4AC=Yz.=Yr@m�=Yg9tnu.l\BVD4ACuv=@?kDfzJAb`XwQd `qBVD4ACh\BC`Xa>uv?kEqzvhJj;`XaUEqDYz.Eqh\z.DfAbu.=Y?kapgi=YB>Abck`�]|Bb`qgi`qBC`q?kEq`}D4ACw�=@abd\c\`qBC`XaDf?Jj�Eq=Y?kj;uvAbu.=Y?Ja�j;`XaCESBCu.lJ`^j�DYlJ=4t@`Ogi=@B�Abc\`�gi=@zvz.=4�Huv?kr�abd `XESu.`XaHDY?kjyt�uvl\BVD4ACuv=@?kDfz¡z.`qt@`qz)a`U
P@I}<H� ) Up] � t�uvlkBCDfAbu.=Y?kDYz z.`qt@`qz)aqs;`Xw�u8AbAbu.?\r�D4A|P ];s¡PXZks\Df?kj 5kI 3��+w Df?kj�ACc\`|G ) W&Pm_Uz.`qt@`qz!I
�\I}<H�2U�Abc\`�<H� W�P 5�ZA_£ACBCDY?kabu8ACuv=@?�?\`^DfBD5JI � �+w I
3kI}� + Up� 5nW�z.`qt@`qz)aqs�`XwQuvA�ACuv?krDfBC=Yh\?Jj#P65JI � s¡PXZ�Df?kj 5JI ���+w I
5JI b ) �2U � z.`qt@`qz)aqs�`XwQuvA�ACuv?krDfBC=Yh\?Jj � I 3�Df?kj 5kI � �+w � � ) W�Pm_SI



�Y� �����������
	��������������������	��
����	��

T�Dfl\z.`�]4U£{�D4AVDQab=YhkBCEq`}gi=@B�Abc\`oBC`Sgi`XBb`X?kES`�D4ACw�=@abd\c\`qBC`XaXI
{�D4AVD�a�=@h\BCEq` g�`Sgi`qBC`q?JES`

[lY ~ _ x9U KUx _ Bb`qgi`qBC`q?kEq`oD4Abw�=na�d\ck`qBC`Xa��������	��
���	��������������������� g�`qw�`Xj;u.=@avW!�fZ@Z\Pm_DJ � �
L[�xKY�x U jkD m�3@] 8XG|s6P^�;I ZYZ�zv=;EXDfz¡Abu.w�`Ys _ d\BCuvz 3@Z4ACc9s\�UPXZ\I � � �YZYZks _ ~�� PXZ b `Xj;u.?hW&P^WYW\P~_ JY�4Z'L?krfAM3@] 8SG|sJZ\I ZYZQzv=;EXDfz¡Abu.w�`Ys _ d\BCuvzZ3@Z4ACc9s\�UPXZ\I � � �YZYZks _ ~N� PXZabh\w �n] 8qG|s.P^�;I ZYZQz.=;EqDfz¡ACuvw�`@s � hk?\`�3YZ4ACc9s\�UPXZkIY� � �fZYZks _ ~�� P^Z�Hu.? �@] 8XG|s.P^�\I Z@Zfc�zv=;EqDYz¡Abu.w�`Ysk{}`XE�3@Z4Abc6s\�>P^Z\I � � �YZYZ\s _ ~N� PXZ`�#nhyaCDfw�`oDYaHj\D mNps`XBCDYBCj�DY?kjVgH=Ylkzv`oEVc\`XwQu)EqDYz¡AbBVDf?kabd =YBbA�w�=;j;`Xz Nps`qBVDfBVj�Df?kjVgH=@l\z.`}W�PXW@�Y�Q_DJ � ��LN�DfBVESu)DQDf?kj
x�=@zv=@wQ=@?�EVc\`Xw�u.EXDfz¡AbBVDf?Ja�d =YBbAHwQ=;j;`Xz9BCh\?gi=@BO�fZ@Z � N�DYBCEqu.D�`SAODYz I<W�PXW@W@� _VJY��P LN�DYBCEqu.DQDf?Jj x;=Yz.=Yw�=Y?>W&PXW@W45K_VJ � W1L
]\I}< b / UHP ��zv`XtY`qz)aXs;`qw�u8AbAbu.?\r�DfBC=Yhk?kjS�;I � Df?Jj � I ]��+w I� I�G��2U � zv`XtY`Xz.a�`XwQuvA�ACuv?kr%?\`XDYBO];I 3��+w I
�;I�G ) �2Uc5JP�zv`XtY`qz)a�=YBCu.rYu.?kD4ACuv?\r�Abck`|�\I � s���I �\sc5JI ]\s 5kI Z\s]3\I � s\DY?kj 3\I Z��+w lkDf?Jj\aqI
�kI�G��,) U � W Z\s Z\s �4+u_�z.`qt@`qz)aqsU=YBCu.rYu.?kD4ACuv?\r�Abck` * +ygih\?kjkDfw�`q?nACDYzODf?Jj ck=fAlkDY?kj\a�u.?�Abc\` � I ��5 �;I Z �+wuv?nAb`XBbt4DYz I
WkI b G�� + UL�Qzv`XtY`qz)aXs;=YBCuvr@uv?kDfAbu.?\r�Abc\`�]\I Wks���I2];s+PYP@s;Df?kj
�Y� �+w lJDf?kj\aXI
PXZkIO� b U\WQt�uvl\BVD4ACuv=@?kDfz+z.`qt@`qz)aqI

T�c\`�tnu.l\BVD4ACuv=@?kDfz+AC`qw�d `qBVD4AbhkBb`^aODfBC`orYu.tY`X?#D4A�P2q�w r@Bbu)jygiBb=@w Z%Ab=�P �fZ}q�w sJ`6'\ES`qd\A}?\uvAbBCu.E|= '�u)j;` W G���_�Hc\u)EVcou.a9rYu.tY`q?�h\d|Ab=O�fZ@Z3q�wyI�T�c\`Lt�u.l\BCDfAbu.=Y?kDYz Ab`XwQd `qBVD4ACh\BC`Xa+ckD t@`£lJ`X`q?o�HBCu8AbAb`X?ouv?�ACc\` ]o� ~ g _ gi=@Bbw%D4ADf?Jj DfBC`�D t4DYuvz)Dfl\z.`�DfA������� "!�#�#$������%&�$����%	�'��#)(� ��'�$*����)��#����+��,�-�����#�.��/%0���$�1,kI T�ck` �kz.`Xa�DYBb`�?kDfw�`Xj DYa
.�� ��� ������%32�4� +s+�Hc\`XBb`5����u)a�Abc\`%w�=@zv`^ESh\z.`^W76)8 )'�96�8:�^_Ss6Df?Jj;�����yACc\`%Bb`qgi`qBC`q?kEq`%D4Abw�=na�d\ck`qBC`VW<�������
��
���=�1�����>�������?�����*_SI
@ 2 8 2 ;�J � 7 � 
 ; =;M 2 � 2 8:9 : W T�c\`�tnu.l\BVD4ACuv=@?kDfz+AC`qw�d `qBVD4AbhkBb`^aH=fgpab=Yw�`|abdJ`^ESu.`Xa�cJD tY`ol `q`q?�ES=Yw�d\h\Ab`Xj�HuvAbc�Eq=Yw�d\z.`SAb`Xzvmy?\`X� Df?kj u.w�d\Bb=4t@`Xjyw�=;j;`qz)aqI�T�cku.aOu.aOAbc\`�EqDYab`ogi=@B��,+fs¡G���s Df?kj
G*) ��I+� b ckD@a�l `q`q?DYjkj;`Xj|Ab=�Abc\`U?\`X� ab`SAXsY�Hc\u.EVc��UD@a6?k=fA£d\BC`Xab`q?nA�u.?|ACc\`�d\BC`qt�uv=@hkaj\D4AVDYab`SA^I �\=@Bp<H�,)>DY?kj b ) � ACc\`�?�h\w�l `qB=fgt�uvlkBCDfAbu.=Y?kDYz z.`qt@`qz)a�ckDYa�l `q`X? `('�Ab`X?kj;`Xj9I
T�c\`L?k`q��t�uvlkBCDfAbu.=Y?kDYz4Ab`XwQd `qBVD4ACh\BC`Xa9cJD tY`LDfz)ab=�a�=@wQ`puvw�d\BC=4tY`XwQ`X?nACa+�Hc\u)EVc|DfBC`LES=@w�wQ=@?�Ab=�w�=na&Aa�d `XEquv`^aqIT�c\`^a�`�u.?kESz.hkj;`QU
P@I�T�c\=@ab`�j\h\`�Ab=�DY?�u.w�d\Bb=4t@`XjBb`qgi`qBC`q?kEq`�DfAbw�=@abd\c\`XBb`oj\DfACD�ab`SAuU
W�DQ_�T�c\`o?\`X��BC`Sgi`XBb`X?kES`�D4ACw�=@abd\c\`qBC`Xa�DYBb`�c�m;j;Bb=na&AVD4ACu.EXDfz.zvm�Eq=Y?kabu.a�Ab`X?nAXI
Wil _yT�c\`|abdJ`^ESu.`XaHDYl\h\?kj\DY?kES`^aHDfBC`�?\=4� d\c�m;abu.EXDfz.zvm�DY?kj EVc\`qw�u)EqDfz.z.mES=@?ka�u)a�Ab`q?nA^IKOI rJIvs5�Eq=Y?kabu)a&AC`q?nA�� + DY?kj � gi=YB�Abc\`yEqDYz.Eqh\z.DfAbu.=Y?�=YgHAbc\`�tnu.l\BVD4ACuv=@?kDfzpAb`qw�d `qBVD4ACh\Bb`^a|=Yg�� + Df?Jjb ) �5QEq=Y?kabu.a�Ab`X?nA>G���Df?Jj%G�� ) gi=@BLAbck`OEqDYz.Eqh\z.DfAbu.=Y?�=fg¡ACc\`Ot�u.l\BCDfAbu.=Y?kDYz;Ab`Xw�dJ`XBCDfAbh\BC`Xa£=Yg9G�� Df?JjG�� )5�ES=Y?Ja�u)a&AC`q?nAUG�� Df?Jjy� + gi=YB>Abc\`�EqDYz.Eqh\z.DfAbu.=Y?�=Yg9Abck`�t�u.l\BVD4Abu.=Y?JDfz\AC`qw�d `qBVD4AbhkBb`^a>=Yg6G�� ) Df?Jj5ES=@?ka�u)a�Ab`q?nA}� + Df?Jj b gi=@B}� b tnu.l\BVD4ACuv=@?kDfz Ab`Xw�dJ`XBCDfAbh\BC`XaXI



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
\�23
�\IOx�=Yw�`�t�u.l\BVD4Abu.=Y?JDfz�AC`qw�d `qBVD4AbhkBb`^ayj\`qd `q?kj =Y? ACc\`�tY=Yz.h\w�`�w�u;';uv?\r BCDfAbu.= W�tnw�Ba_�=Yg|Abck`�abdJ`^ESu.`XaES=Y?Ja�u)j;`qBC`Xj9s6`YI rkI.sL�,+fsG��,)fs£G�� DY?kj � b I6T�cku.a�uvw�d\z.uv`^aoACckD4A^s gi=@B|`Xa�Abu.w%D4ACuv?\r
?k=Y?;R i;THK `(t¡`XESACaES=YBCBC`XEFACzvm@sUAbc\`�abDYwQ`#DYl\h\?kjkDf?kEq`Xa�hJa�`^j uv?�ACc\`�EXDfz)ESh\z)D4ACuv=@? =fg�Abck`qu.B�t�u.l\BCDfAbu.=Y?kDYzHAb`Xw�dJ`XBCDfAbh\BC`Xaa�c\=@h\z)j%lJ`�hkab`Xjuv?Abc\`}gi=YBC�UDYBCj�w�=;j;`Xz �Hck`q?�Eq=Yw�d\h;ACuv?kr�ACc\`�DfAbw�=@abd\c\`XBbu)E�BVDYj\u.DY?kES`@I�T�c\u)a>wQu.rYcnAzv`^DYjQAb=�uv?JES=YBCBC`XEFA>Bb`qAbBCuv`XtY`XjK#nhkDY?nAbuvAbu.`Xapgi=YB>ab=Yw�`Oabd `XESu.`Xa>uvg9Abc\`}t�uvl\BVD4ACuv=@?kDfzkAb`XwQd `qBVD4ACh\BC`XapDYBb`O?\=fABb`qR�EXDfz)ESh\z)D4AC`Xj��HuvAbckuv?yAbck`oBb`qAbBCuv`Xt DYz9abEVck`qw�`YI
3kI�T�c\`HES=YBCBC`XEFACuv=@?|=fgJAbc\`Habw%Dfz.z\DfBbAbu��JESu)Dfz�?\=@?;Roi;THK�j;`Xtnu)D4ACuv=@?ka�uv?QACc\`Ha&ACBCDfAb=@abd\c\`XBb`(Wiw�=YBC`�uvw�d =YBbACDY?@Agi=YB�<H� ) _�AbcJD4A}�U`qBC`|d\BC`Xab`q?nAOu.?
ACc\`�d\BC`qt�u.=YhkaOa�`qA�j;h\`�Ab=DY?
uv?JDfd\d\BC=YdkBbu)D4AC`ouv?nAb`XBbd =Yz)D4ACuv=@?
uv?#Abc\`?\=Y?;R i;THK wQ=;j;`Xz.aXI
5JI _ l `SAbAb`XB�`Xa�Abu.w%D4Abu.=Y?�=fg Abc\`oh\d��U`qz.zvu.?\r�AbBC=Yd =@abd\c\`XBbu)E��Jhc'+skEqDYz.Eqh\z.DfAb`^j�?\=4��hka�u.?\rQAbck`�z.u.?\`SR�l�m@R�z.uv?\`]�� ~ g _ Eq=;j;`Ys;ckD@a�lJ`X`q?
u.?nAbBC=�j\hkES`^j�gi=@B�Dfz.z+zv`XtY`qz)a�=fg£Dfz.z9abdJ`^ESu.`XaXI

Q R ) W T�c\`Uw�=;j;`qz�hkab`Xj|gi=YB�Abc\`^a�`�EqDYz.Eqh\z)D4Abu.=Y?Ja6ckD@a6l `q`X?�h\d¡j\DfAb`Xj�giBC=Yw d\BC`qt�u.=Yhka EqDfz)EShkz.DfAbu.=Y?ka uv?JESz.hkj�Ru.?\rQAbc\`��k?Jj;uv?kr@aH=Yg6Abck`|Df?kDYzvm;abu.aU=fg�Y�x _ [�x j\D4AVDIJY�f�;s�� 3�L�ILT�c\u)aHuv?JESz.hkj;`XaHDQw�=YBC`oDYEXESh\BVD4AC`�EXDfz)ESh\z)D4ACuv=@?=fg£ACc\`|d =Yd\hkz.DfAbu.=Y?ka}=fgAbck`�� + z.`qt@`qz)a�=Yg£Abc\` � 3 � <H� ) u.ab=fAC=Yd `|`qw�uvA�Abu.?\r�uv?
ACc\`<5JI � �+w BC`qr@uv=@?9I _ z)a�=Js D?\`X� <H� ) t�w�Bod\Bb= �kz.`Qu.?�Abc\`%hkd\dJ`XB|w�`Xab=@abd\c\`XBb`�ckD@a�lJ`X`q?�hkab`Xj+I�T�c\u)a�u)a|a�u.rY?ku �JEXDf?nAbz.m�abw%Dfz.zv`XB}ACckDf?d\BC`qt�u.=Yhkabzvm�ACc\=YhkrYcnA�uv?yACc\u.aHDfAbw�=@abd\c\`XBbu)E�Bb`XrYu.=Y?3J � 51L!I
T�c\`�?\`q� t�u.l\BCDfAbu.=Y?kDYz£Ab`Xw�dJ`XBCDfAbh\BC`XaQDfz)a�=
u.?kEq=YBCdJ=@BCDfAb`�abuvr@?\u � EqDf?nAQuvw�d\BC=4tY`XwQ`X?nACa|DYBbu)a�`X?�giBb=@w D�tY`XBbmj;`qACDfu.z.`Xj�ES=@wQdJDfBCu.ab=Y? �Hu8ACc�Abc\`
w�=;j;`qz�j;`qt@`qz.=Yd `Xj�D4A _ ��gfi �Hu8ACc\u.? ACc\`
giBVDfw�`q�U=YB q�=fg�Abck`�x _ c�K gd\BC=fe&`^EFAXI Y[?�dJDfBbAbu)ESh\z)DfB^s6D ?\`X� w�`SACc\=;j�gi=YB�ab=Yz.t�uv?\ryACc\`�a�m;a�Ab`Xw =fg�BVDYj;u)D4ACuvt@`�ACBCDY?ka�gi`qB|Df?Jj�a�ACDfAbu)a&ACu.EXDfz`$#nh\u.z.uvl\BCu.h\w `$#nhkD4ACuv=@?ka�u.a�hkab`Xj+I�T�c\u)aQEq=Yh\dkzv`^a|w�=YBC`�D@EqEShkBCDfAb`qz.m�Abc\`
�;I ��s85kI 3�DY?kj�G*) W&P~_�a�ACDfAb`^a WiAbc\`
�4+�5;a�m;a�Ab`Xwr_Ss@DY?kj�Dfz)a�=�Abck` �4+�Df?kj �4)vW�P^] �+w _a�m;a�Ab`Xw�aXI _ aLD�BC`Xabh\zvAXsfACc\u)a£zv`^DYj\a�AC=|ES=@?ka�u)a�Ab`q?nApj\D m*y4?\uvr@cnAj;u;t `XBb`X?kES`^a%u.? ACc\`�P ] �+w�z.`qtY`Xz.aXI �OACc\`qB�u.w�d\BC=4tY`qw�`X?@AVaQckD tY`
l `q`X?�u.?kEqzvhkj\`Xj�u.? ACc\`�EXDfz)ESh\z)D4ACuv=@? =YgAbck`Qab=Yz)DfB}d\c\=fAC=@DYlka�=@Bbd\Abu.=Y?
BVD4Ab`^aqsJAbck`�BC`qt�u)a�u.=Y?
=Yg>a�=@w�`�BVD4Ab`QES=@?ka&AVDf?nACaXsJAbc\`QBCD@j;u)D4Abu.tY`�zv=nabab`XaOlnm
z)DYab`qB`qw�u)ababu.=Y?ka�D4A�P^Z �+w s£Abck`BVDYj;u)D4ACuvt@`%AbBVDf?ka�gi`qB�uv?�Abc\`
�;I ��+w zv`XtY`Xz.aXsLDf?kj�Abc\`�uv?kEqzvhJa�u.=Y?�=YgODYj\j\u8ACuv=@?kDfzES=@zvz.u)a�u.=Y?kDYz¡d\Bb=;Eq`XaCa�`^a>=Yg�w�=;j;`XBCDfAb`oa�u.rY?ku �JEXDf?kEq`YI
T�c\`�w�=;j;`qz¡ckD@aUDYz.ab=QlJ`X`q?y`('�Ab`X?kj;`XjAb=Q=fACc\`qB�u.w�dJ=@B�AVDf?nAUt�u.l\BVD4Abu.=Y?JDfz zv`XtY`qz)a�DYa>Abck` � � � 5;�;I Z �+w a�ACDfAb`^aqsDf?JjyAbc\`�P ] �+w zv`XtY`qz)aH=Yg�ACc\`|t@`qBCmw�uv?k=YBOu)ab=fAb=@dJ`^aqI3[
=@Bb`|j;`qACDYuvz)a�=Yg�ACc\`�Eqh\BCBb`X?@A�w�=;j;`Xz EqDY?
lJ`|gi=Yh\?kju.?MiRs=@dJ`u|SR ~ h\`XB�AVDYa�Df?kj T D m�z.=YBVW �fZ@Z\P~_ J � ]�LODf?Jj�uv? 9 u.?@AC`qBVa&AC`qu.?\`qBQ`SA�DYz I W!�fZYZn� _ JY�f]�L!I ��u.rkI�P a�c\=4��aDf?�`('\Dfw�d\z.`�=Yg£Abc\`Qt�uvl\BVD4ACuv=@?kDfz6Ab`XwQd `qBVD4ACh\BC`XaOgi=YB�ACc\`�<H� ) w%D4e&=@BOu)a�=YAb=Yd `|gi=@B}z.`qt@`qz)a�giBC=Yw ACc\`�z.=4�>`^a&A`q?k`qBCrYm^W&P ]��+wr_�Ab=�c\u.rYc\`XBRW �;I Z �+w _FI
R + W _ ?\`q� ?\=@?;R i;THK wQ=;j;`XzOckD@a�l `q`X? hka�`^j�Ab= EXDfz)ESh\z)D4AC`
Abck`#t�uvl\BVD4ACuv=@?kDfz�Ab`qw�d `qBVD4ACh\Bb`^a%=fg�� +z.`qtY`Xz.aXI _ l\Bbu.`Sg�j;`XaCESBCuvd\Abu.=Y?=Yg9Abck`�w�=;j;`Xz9EqDf?�lJ`�gi=@h\?kj�uv? iRs=Yd ``|qR ~ h\`qBbACD@a>DY?kjT�D m�zv=@B(W!�fZ@Z\Pm_ J � ]�L6Df?JjD|w�=@Bb`�j;`SAVDfu.zv`^j�u.? [#DYB�A~st ?\R�T =YBCBb`^aLDf?Jj iRs=@dJ`u|SR ~ h\`XB�AVDYafW!�fZ@Z@� _ J � � L�IT�ck`}w�=;j;`qz+Eq=Yw�d\h;AC`XaUt�uvl\BVD4ACuv=@?kDfzAb`Xw�dJ`XBCDfAbh\BC`Xa�gi=YB��45@W%z.`qt@`qz)aqI�T�ck`�w%D4e&=@B�uvw�d\BC=4tY`Xw�`q?nACaHu.?
ACc\u.a}w�=;j;`qz��Hu8ACc#BC`XabdJ`^EFAOAC=%Abck`�d\BC`qt�u.=Yhka=Y?k`�DYBb`QU
Wiu _ T�c\`�uv?kEqzvhJa�u.=Y? =fg�BCD@j;u)D4Abu.tY`}AbBVDf?Ja&gi`XBHuv?yAbck` * 0 sR* ) skDY?kjI* + gih\?kj\DYwQ`X?nACDfz6lkDf?kjkaqI
Wiu.u _ T�c\`oDflkab=YBCd;Abu.=Y?�=fg£a�=@z.DYB�BCD@j;u.DfAbu.=Y?�uv?yAbck`�5kI ���+w lkDf?Jj\aqI
W�uvu.u _ T�c\`�hka�`�=YgUDy?\=4tY`Xz£ES=Yz.z.u.abuv=@?kDfzaCEVc\`qw�`��Hu8ACc�D?\`X� dJDfBVDfw�`SAC`qBCu�|^D4Abu.=Y?�=fgpACc\`�Bb`Xz.D4'\D4Abu.=Y?�=fg>Abc\`c\uvr@c\z.m�`('\ESuvAb`^jytnu.l\BVD4ACuv=@?kDfz¡z.`qtY`Xz.aXI
Wiu.t?_yT�c\`�u.?kEqzvhkabu.=Y?�=YgLAbck`QBC`Xabh\zvACa�=fgpAbc\`%Df?JDfz.m�abu)aO=YgLAbc\`}Y�x _ [�x��,+�j\DfACDks+d\Bbu.?kEquvdkDYzvz.m Abck`�hkab`�=fg>D?kDYaCES`X?@A�j\u.a�AbBCuvlkh;Abu.=Y?�gi=@B��2�o�,)
�([ :��,+ W7� 0 s �4)Ys �4+u_(�([��Hc\u)EVc�g�D tY=@h\BCaoAbc\`�d =Ydkh\z.DfAbu.=Y?�=Yg�Abc\`�,+ W � 0 s �4)@s �4+u_Uc\u.rYc\`^a&A�`X?\`qBCrYm%z.`qt@`qz)aqI
Wit?_yT�c\`ohkab`|=fgLES=@?kabu.a�Ab`X?@A�� + Df?kj�� Dfl\hk?kj\Df?JES`|d\BC= �Jzv`^aqs\�Hcku.EVc
u)a�t@`qBCm�uvw�d =YBbACDY?@AOgi=YBOEXDfz)ESh\z)D4ACuv?\rDYEqEqh\BVD4Ab`|� + t�uvl\BVD4ACuv=@?kDfz¡AC`qw�d `qBVD4AbhkBb`^a�uv?�Abc\`ow�`^a�=na�d\ck`qBC`YI



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

��uvr@h\BC`�PQU�M}uvlkBCDfAbu.=Y?kDYzkAC`qw�dJ`XBCDfAbh\BC`Xa>gi=@B�<H�,)}t�uvlkBCDfAbu.=Y?kDYzJz.`qt@`qz)apgi=@B�wQu)j;z)D4ACu8AChkj;`oj\D mnAbu.w�`�Eq=Y?kj;uvAbu.=Y?JaqI

��uvr@h\BC`H�?U<>=@wQdJDfBCu.ab=Y?�=fgkACc\`Ht�uvlkBCDfAbu.=Y?kDYz�Ab`qw�d `qBVD4ACh\Bb`^a�gi=YBACc\`}� + W Z\s Z\s � + � P 5\] _6zv`XtY`qz)a�gi=YBACc\`Hw�u.j;R!z)D4Aj\D m�BC`Sgi`XBb`X?kES`oDfAbw�=@abd\c\`XBb`@I�{�DYabc\`XjBU£d\Bb`Xt�uv=@hkaHEqDYz.Eqh\z.DfAbu.=Y?ka$1;a�=@zvu)j U£?\`X��EXDfz)ESh\z)D4ACuv=@?kaqI

_ a�DBb`^a�h\zvAXs¡ACc\`��,+|t�uvlkBCDfAbu.=Y?kDYz6AC`qw�dJ`XBCDfAbh\BC`Xa�DfBC`�BVD4ACc\`qB�j;u;t `XBb`X?nAXIo��uvrJI+�a�ck=4��a}ab=Yw�`�Eq=Yw�dkDYBbu)a�=@?�HuvAbc d\BC`qt�uv=@hka�t4Dfz.h\`XaXI£T�c\`oz.=4�>`^a&A�`q?\`XBbr@m�z.`qtY`Xz.avW7� 0
� �4) � �4+ � P~_pcJD tY`�?\=4��abuvr@?\u��JEqDY?@ACzvmz.DYBbr@`qB�t�uvl\BVD4RAbu.=Y?JDfz Ab`qw�d `qBVD4ACh\Bb`^aOu.?#ACc\`QwQ`^a�=na�dkc\`qBC`Ys �Hc\u.zv`�Abc\`Qc\u.rYc\`XB�R�`q?k`qBCrYmEW7� 04s � ) s � + � � _Hz.`qt@`qz)a}DYBb`�w�hkEVc�zv`^abad =Yd\h\z)D4AC`Xj+I���uvrnaqIq3�5 � a�c\=4� ab=Yw�`|`6';DYw�d\zv`^a�=Yg£Abc\`%� + t�uvlkBCDfAbu.=Y?kDYz9Ab`Xw�dJ`XBCDfAbh\BC`Xa�gi=YB�ACc\`�� 0fs � ) s+Df?Jj
� + z.`qtY`Xz.aXI>�}?\`�w%D4e&=@B�gi`XD4ACh\BC`�u)a�ACckD4A^s\uv? r@`q?\`XBCDYz snAbck` � ) zv`XtY`Xz.aHDYBb`�w�hkEVc w�=YBC`�dJ=@d\h\z)D4AC`Xj�AbckDY?ACc\`qu.B



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
\�@]

��uvr@h\Bb`�3*U£MOu.l\BCDfAbu.=Y?kDYz Ab`qw�d `qBVD4ACh\Bb`^aUgi=YB}�,+QW � 0�� P 5��A_Lz.`qt@`qz)aUgi=YBHw�u)j;z.DfAbuvAbhkj\`|j\D mnAbu.wQ`|Eq=Y?kj\u8ACuv=@?kaqI

��uvr@h\Bb``5 U£MOu.l\BCDfAbu.=Y?kDYz Ab`qw�d `qBVD4ACh\Bb`^aUgi=YB}� + W � + � P 5 � _Lz.`qt@`qz)aUgi=YBHw�u)j;z.DfAbuvAbhkj\`|j\D mnAbu.wQ`|Eq=Y?kj\u8ACuv=@?kaqI
ES=@BbBC`Xabd =Y?kj;u.?\r � 0�Df?kj � + a�ACD4AC`XaRW a�`X`o� u.rkI � _FI
� ) R W T�c\`%?\=@?;R i;THK w�=;j;`qz£hJa�`^j#gi=@B�Abc\`%EqDYz.Eqh\z)D4Abu.=Y?Ja}=Yg>ACc\` b ) � t�u.l\BCDfAbu.=Y?kDYz6AC`qw�d `qBVD4AbhkBb`^a�ckDYal `q`q?�h\d¡j\D4AC`Xj��HuvAbc�Abc\`�BC`Xabh\zvACa�=Yl\ACDfu.?\`^j
giBC=Yw�ACc\`%Df?kDYzvm;abu.a�=fg>Abc\`�<6Y\gfg�Y�xnRVP _ Df?kj�<Og�Y�x;T _ j\D4AVD\IT�Dfl\z.` � abh\w�w%DfBCu�|X`Xa}Abc\`�w%D4e&=@B�dkDfBVDfw�`SAC`qBVa}D4t `^EFACuv?\ryACc\` b ) � t�uvlkBCDfAbu.=Y?kDYz6AC`qw�dJ`XBCDfAbh\BC`XaoDY?kj
ACc\`qu.B



� � �����������
	��������������������	��
����	��

� u.rYhkBb`|]4U£M}uvlkBCDfAbu.=Y?kDYz¡Ab`qw�d `qBVD4ACh\Bb`^aUgi=YB}�,+ W7�4) � P 5 P@Pm_pzv`XtY`qz)aUgi=YBHw�u)j;z)D4AbuvAbhJj;`|j\D mnAbu.w�`�Eq=Y?kj\u8ACuv=@?kaqI

��uvr@h\BC` � U9M}uvlkBCDfAbu.=Y?kDYzfAb`Xw�dJ`XBCDfAbh\BC`Xa9gi=YB ab=Yw�`U�,+QW � 0 s �4)@s �4+u_+z.`qt@`qz)a+gi=@B w�u)j;z.DfAbuvAbhkj\`>j\D mnAbu.w�`>Eq=Y?kj;uvAbu.=Y?JaqI
t4Dfz.h\`Xa�j;`XBbu.tY`^j�giBb=@w Abc\=na�`>`(';dJ`XBbu.w�`q?nACaXIT�c\`pw�u)j�R!d =Yu.?nA�t4DYzvh\`^a j\`qBCuvt@`Xj�giBC=Yw Abck`H<Og�Y�x\T _ `(';d `qBCuvw�`q?nAckD t@`}l `q`X?yhJa�`^j�u.?yAbc\`^a�`oEXDfz)ESh\z)D4ACuv=@?kaqIY[? D@j\j;uvAbu.=Y? AC=�ACc\=@ab`�u.w�d\Bb=4t@`qw�`q?nAVaqs�ACc\`�<>h\BbAbu)a�w�DfAbBCu.Eq`Xa�=fgoACc\`�a�AbBC=Y?\r@`Xa�A b ) � lkDY?kj\aXsODf?kj Abc\`AbBC=Yd =@abd\c\`XBbu)E��khc'yuv?
Dfz.z¡Abck` b ) � lkDY?kj\aHckD t@`�lJ`X`q?
EqDYz.Eqh\z.DfAb`^jw�=YBC`oDYEXESh\BVD4AC`qz.mYI _ z)ab=ks\ES=@?kabu.a�Ab`X?@A}� +Df?Jj�� d\BC= �kz.`XapckD tY`}lJ`X`q?�hka�`^j+I£T�c\`Oz)D4AbAb`XBUu)a>?\=fAHa�=�uvw�d =YBbACDf?nAHDYapgi=YB�� + l\h\AUw�u.rYcnAUcJD tY`Oabuvr@?\u��JEqDY?@A



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
\� �

T DYl\zv` � U b ) � ?\=@?;Roi;THK dkDYBCDYwQ`qAb`XBCaXI
~ DfBVDfw�`SAC`qB Y[?ka�AXI [#uv?\u.w�hkw GO=Yw�u.?kDfz [#D ';u.w�h\w
������s � P^Z  0 ) s b )^� W Z\P^ZQ_�5k�,)zW&P~_ Y�x _ [�x PYI Z P@IY� 3\I.P<Og�Y�x;T _ R P@IY� 3\I.P<6Y\g<g�Y�x Z\I W P@I ]
� � �Fs � P^Z  0 ) sJ� ) W&P~_8�o� Y�x _ [�x Z\I � ] P@I 3 �;I �<Og�Y�x;T _ Z\I � P@I 3 R
� s¡�,+��}cR*&:��,) W�Pm_ Y�x _ [�x � 5 �<Og�Y�x;T _ R 5 �

��uvr@h\BC` �4UQ<>=Yw�dkDYBbu)ab=Y?�=Yg>ACc\`�t�u.l\BCDfAbu.=Y?kDYz�Ab`qw�d `qBVD4ACh\Bb`^a�gi=YB b ) � z.`qtY`Xz.a�gi=@B�Abc\`wQu)j�R�z.DfA�j\D m�DfAbw�=fRabd\c\`qBC`YI i6`Sg0A|dkDY?\`qz Uot�uvlkBCDfAbu.=Y?kDYzAb`qw�d `qBVD4ACh\Bb`^a61j\D@a�c\`^j Uod\BC`qt�u.=Yhka�EqDYz.Eqh\z)D4Abu.=Y?Ja61a�=@zvu)j Uo?\`X��EXDfz)ESh\z)D4RAbu.=Y?JaqIPgHu.rYcnAHdkDY?\`qz U£t�uvl\BVD4ACuv=@?kDfz AC`qw�dJ`XBCDfAbh\BC`oj;u;t `XBb`X?kES`^aqI
`(t¡`XESACa|abu.?kES`�� + u.?nAb`qBCtY`X?\`�uv?�ACc\`%`('\Equ8AVD4Abu.=Y?�=Yg�� ) W�Pm_Ss�DY?kj�� u.?�Abc\`abh\lkab`$#nh\`X?nA�ACc\`qBCw%Dfz.u�|^D4ACuv=@?�=Yg� ) W�Pm_SI _ ?�m�u.?kES=@?kabu.a�Ab`X?kESmQuv?�Abc\`�� + yY� BVD4Abu.=|EqDY?�j;u.Bb`^EFAbz.mQuv? �Jh\`q?kEq`�ACc\`�� ) W�Pm_LdJ=@d\h\z)D4Abu.=Y?�DY?kj�c\`X?kES`AbcJD4A�=fg b ) � W�ZkPXZQ_SI��uvr@h\BC`Xa �#Df?kj ��abc\=4� a�=@w�`ES=@wQdJDfBCu.ab=Y?ka��Hu8ACc�d\BC`qt�u.=Yhka�t4Dfz.h\`XaXI�T�c\` j;u;t `XBb`X?kES`^aogi=@B�ACc\`�z.`qt@`qz)a|=YgAbck`%w�DYuv?�u)a�=YAb=@dJ`^W � u.rkI � _�DfBC`�?\=fA|t@`qBCm#z)DfBCrY`YI%T�c\=na�`�=Yg>ACc\`pW�ZkPXZA_Oz.`qt@`qz£=Yg>ACc\`�w�uv?k=YBou)a�=YAb=Yd `XaoDYBb`abuvr@?\u � EqDf?nACzvm�a�w%Dfz.z.`qB�?k=4��u.?�Abck`h\d\d `qBQw�`Xab=@abd\c\`XBb`^W a�`X`��uvrJI �Q_SI�T�c\u)a|u)a�j;hk`�Ab=�D
w�=YBC`DYEXESh\BVD4AC`u.?kESz.hkabuv=@?�=Yg ACc\`�AbBC=Yd =@abd\c\`XBbu)E��Jhc'+s\�Hc\u)EVcy��DYaUd\BC`qt�u.=Yhkabz.m%=4tY`qBC`Xa�Abu.w%D4AC`Xj+I
�=R W _ ?k`q� w�=;j;`qz gi=YB}Abc\`QG�� W�t4_�t�uvl\BVD4ACuv=@?kDfz a&AVD4Ab`^aOcJDYa�l `q`X?#u.?kESz.hkj;`^j+I}T�c\`�uvw�d\BC=4tY`Xw�`q?nACa�DYBb`DYaUgi=@zvz.=4��auU
Wiu _ T�c\`}w�=;j;`Xz cJDYaUlJ`X`q?�`('�Ab`X?kj;`XjAb=�Abck`}t � �|DY?kj?3�t�uvlkBCDfAbu.=Y?kDYz a�ACDfAb`XaXI ~ BC`qt�uv=@hkabzvm@s@=@?\zvm�ACc\`�t � Pa&AVD4Ab`���DYaHEq=Y?kabu.j\`qBC`Xj+I
Wiu.u _VgH=fAVD4Abu.=Y?JDfz+Df?kj abd\u.?�?\=@?;R i;THK cJD tY`�lJ`X`q? uv?JESz.hkj;`Xj�gi=@BHAbc\`�3�t�u.l\BCDfAbu.=Y?kDYz¡zv`XtY`qz)aXI
W�uvu.u _ _ lkab=YBCd;Abu.=Y?y=fg Abc\`�ACBb=@dJ=na�dkc\`qBCu.E��khc'yckDYa�l `q`X? uv?kEqzvhJj;`XjytY`XBbm�DYEqEqh\BVD4Ab`Xzvm@I



�f� �����������
	��������������������	��
����	��

��uvr@h\BC`��?UHM}uvl\BVD4ACuv=@?kDfz6Ab`XwQd `qBVD4ACh\BC`XaHgi=@B�ACc\` W Z\P^ZQ_�z.`qt@`qz6=Yg£Abc\` b ) � w�uv?\=@BOu)a�=YAb=@dJ`^a�gi=@B�Abck`�w�u.j;R!z)D4Aj\D m
D4ACw�=@abd\c\`qBC`YI(i9`qg0A�dkDY?\`qz U�t�u.l\BCDfAbu.=Y?kDYz9AC`qw�dJ`XBCDfAbh\BC`Xa$1+j\DYabc\`^j U�d\BC`qt�u.=Yhka}EqDfz)EShkz.DfAbu.=Y?ka$1+a�=@zvu)j UH?\`X�EqDYz.Eqh\z)D4Abu.=Y?JaqI gHu.rYcnAHdkDf?k`qz U£tnu.l\BVD4ACuv=@?kDfz Ab`Xw�dJ`XBCDfAbh\BC`oj;u t¡`qBC`q?JES`XaXI

��uvr@h\BC`�W?UHM}uvl\BVD4ACuv=@?kDfz6Ab`XwQd `qBVD4ACh\BC`XaOgi=YB}G�� Wit � P 5c3Q_Ugi=@B�ACc\`�w�u)j�R�z.DfAbuvAbhkj;`Qj\D mnAbu.w�`�BC`Sgi`qBC`q?JES`�DfAbw�=fRabd\c\`qBC`YI

Wiu.t?_yK '\EVckDf?krY`Ol `SA&�U`q`X?
D4Abw�=na�d\ck`qBCu.E}z.D m@`qBVaUckDYaHDYz.ab=�lJ`X`q? uv?JESz.hkj;`Xj9I
Wit?_yT�c\`�EVc\`qw�u)EqDYzkDf?kj�dkc\=fAC=�EVck`qw�u.EXDfz\dkBb=;j;hkESAbu.=Y?�=fg9G�� Wit?_u.?�Abc\`Oa�AbBVD4AC=@abd\c\`XBb`�ckD@a£lJ`X`q?%u.?kESz.hkj;`^j+I
Wit�u _yT�c\`OES=@zvz.u)a�u.=Y?kDYzkd\BC=;ES`^abab`Xa£cJD tY`�l `q`X?�h\d¡j\D4AC`Xj+s�u.?kESz.hkj;u.?\r|ACc\`�Bb`^ES`q?nA>DY?kDfz.m;a�u)aL=Yg¡Abc\`|<6Y\g<g�Y�xnRVP _j\D4AVD�DY?kj#ACc\`�?\`q�Hz.m#w�`XD@a�hkBb`^j#BVD4Ab`�gi=YBoG�� W&Pm_(�o���

�

G��2�o��s �Hcku.EVc�u.a|�\I 3Abu.w�`Xaoabw%Dfz.zv`XB}ACckDf?Abc\`od\BC`qt�u.=YhkaUt4Dfz.h\`@I



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
\�YW

��uvr@h\BC`PXZ*U�MOu.l\BVD4ACuv=@?kDfz Ab`XwQd `qBVD4ACh\BC`Xa}gi=YB�G�� W�t � P 5 3A_�gi=YB}Abck`Qw�u)j�R�z.DfAbuvAbhkj;`Q?\u.rYcnA�ACuvw�`�BC`Sgi`qBC`q?JES`�DfA�Rw�=@abd\c\`XBb`@I

T�Dfl\z.` �KU£G�� ES=@zvz.u)a�u.=Y?kDYz¡d\Bb=;Eq`XaCa�`^aqI
G�=JI ~ BC=;ES`XaCaay��TW �4_ % �� We]R_ ���
PXD G�� W�P � # � �P_ � � ) �

�

G�� W�ZF� #�� � � � _;� � ) % �;I 5 � PXZ  0 /Pql G�� W�P � # � �P_ � � �
�

G�� W ZF� # � � � � _;� � Z�� � 5 % � �45 �;I � � PXZ  0(0�fD G�� W!�E� # � �P_ � � ) �
�

G�� W&P � #�� � � � _;� � ) % ��I 5 � PXZ  0 /�4l G�� W!�E� # � �P_ � � �
�

G�� W�P � #�� � � � _;� � Z�� � 5 % � �45 PYI 3 � PXZ  0(03 G�� W!�E� # � �P_ � � �
�

G�� W ZF� #�� � � � _;� � Z�� � 5 % � �45 PYI � � PXZ  0(05 G�� ) � � : G�� W �X� # � � _;� � ) % W\I � � PXZ  0 )
�TW � � Z\s.PYs � � _ � Z\I � �\P@sYZ\I2�Y�@�;s;Z\I Z �fZ] G��,) � cR* : G�� W7�R� # � �P_ ��� ]fZ@ZYZ
�TW �4_aULDYz8ACu8AChkj;`|j;`XdJ`X?kj;`q?nA� GxW )�� _;� �,) :�G�� W7�R� # � �P_;� � % ];I � � PXZ  0 )
�TW � � Z\s.PYs � � _ � Z\I Z23\snZ\I Z@]\s�ZkI Wn�

�4D GxW / �P_ �	�P� � �'� � � �,) :�G�� W �X� # � �P_;� � 3YZ@ZYZ PYI.P^] � P^Z  080
�TW � � Z\s.PYs � � _ � Z\I Z45ksnZ\I Z �;s�ZkI �@W `(';djW<9M3@]YZ23�
1%k_

� l GxW / �P_ ����  �	�P� � ��� ) :�G�� W �X� # � �P_ � � ]fZ@ZYZ
�TW � � Z\s.PYs � � _ � Z\I Z45ksnZ\I Z �;s�ZkI �@W% �� � % gi=YB�ES=@zvz.u)a�u.=Y?ka��HuvAbc�� ) Df?Jj4% �� � �fZYZT] gi=YB�Eq=Yz.zvu)a�u.=Y?Ja>�HuvAbc�� W +� _FI

T�c\`Qd\BC=�Eq`XaCa�`^aOEq=Y?kabu.j\`qBC`Xj
u.?#ACc\`�w�=;j;`XzDYBb`Qa�hkwQw%DYBbu |q`^j
uv?�T DYl\z.`T�;I _ j;`qACDfu.z.`Xj�j\`XaCESBCuvd;ACuv=@?#=fgpAbc\`w�=;j;`qz¡EqDY?�lJ`}gi=Yhk?kj%u.?��\hk??qY`�Df?kj ixs=Yd ``|qR ~ h\`qBbACD@a<W �YZYZYZA_ JY� �
L+Df?kj iRs=Yd ``|qR ~ h\`qBbACD@aLDf?Jj�T D m�z.=YB(W �fZ@Z\P~_J � ]�L�I
��uvr@h\BC`XaOWksPXZ\s¡Df?Jj�PYP�abc\=4� ab=Yw�`|A&m�d\u)EqDYz `6';DYw�d\zv`^aHgi=@BOACc\`�G�� Wit?_�t�u.l\BVD4Abu.=Y?JDfz6z.`qt@`qz)aqI}T�c\`qm#Eqzv`^DfBCzvmabc\=4��Abc\`�EVc\`qw�u)EqDYzk`('\Equ8AVD4Abu.=Y?uv?%ACc\`}jkD m@ACuvw�`�a&ACBCDfAb=@abd\c\`XBb`@IjY�A�u.a>Dfz)a�=�?\=fACu.Eq`XDflkzv`}c\=4��Abc\`�t�uvl\BVD4ACuv=@?kDfz



3YZ �����������
	��������������������	��
����	��

��uvr@h\BC`QP@P UMOu.l\BVD4ACuv=@?kDfz¡AC`qw�dJ`XBCDfAbh\BC`�gi=YB�G�� Wit � Pm_pgi=YB�ACc\`od =Yz)DfBH�Hu.?@AC`qBHBC`Sgi`XBb`X?kES`oD4ACw�=@abd\c\`qBC`YI
Ab`Xw�dJ`XBCDfAbh\BC`�=Yg�G�� W&Pm_�u)a%a�u.rY?ku �JEXDf?nAbz.m�abw�DYzvz.`qBQACckDf? Abc\`Vq�u.?\`SACu.E�Ab`Xw�dJ`XBCDfAbh\BC`�u.?�Abc\` d =Yz)DfB��Hu.?@AC`qBz.=4�>`XBLw�`Xab=@abd\c\`qBC`RW�ab`q`���uvrJIkPYP~_FIT�c\`Od `XD q�u.?%ACc\`Oh\dkdJ`XBpw�`Xab=@abd\c\`XBb`�u)apEXDfhkab`Xj�l�m�Abc\`�ES=@?kES`X?@ACBCDfAbu.=Y?ka=fg£G�� Df?kjyG�� ) u.?yAbc\`oBC`Sgi`XBb`X?kES`oDfAbw�=@abd\c\`XBb`^aqI�Y�A�u.a�d\Bb=@lkDflkzv`}AbckDfAHAbc\u)aHd `XD q�u.a�?\=fAHBC`XDfz.u)a&ACu.EYI
� ) R W _ ?k`q��wQ=;j;`Xz£gi=YB|Abc\`%t�u.l\BCDfAbu.=Y?kDYzAb`XwQd `qBVD4ACh\BC`Xa�=fgUAbck`G ) � W � 0fs � ) s � + _�zv`XtY`Xz.a�ckD@aol `q`q?�u.?;RESz.hkj;`^j+IT�c\`>dkBb`Xtnu.=YhJa6w�=;j;`qz���DYa6BCDfAbc\`XB�EqBbhkj\`UDY?kj�AbBC`XDfAb`^joAbck`>BVDYj;u)D4ACuvt@`£AbBVDf?Ja&gi`XB t@`qBCm�DYd\d\BC= ';uvw%D4AC`Xj+I9�`ycJD tY`�EXDfz)ESh\z)D4AC`Xj�t�u.l\BVD4Abu.=Y?JDfz>Ab`qw�d `qBVD4ACh\Bb`^a�gi=YB&5kP>W � 0fs � ) s � + _�zv`XtY`qz)a�`qw�u8AbAbu.?\r�?\`XDYB�P���s��;I �kspDf?Jj5kI2]�+w IyT�ck`%wQ=;j;`Xzpu)a�j;`^abEqBbu.l `Xj�uv?�ixs=Yd ``|qR ~ h\`qBbACD@a�DY?kj�T�D mnz.=YBrW!�fZYZkPm_ J � ]�L�I 9�`�r@uvt@`�c\`qBC`�D l\BCuv`qgabh\w�w�DYBbm@I£T�c\`ow�=�j\`qz9u.?kESz.hkj;`^aUAbc\`�gi=@zvz.=4�Hu.?\r�d\Bb=;Eq`XaCa�`^a`U
Wiu _Vg�DYj;u)D4ACuvt@`�d\BC=;ES`XaCab`XauU�x�d =Y?nAVDf?\`X=Yhka�`qw�u)ababuv=@?9s£Dflkab=YBCd;ACuv=@?�=fgHAbBC=Yd =@abd\c\`XBbu)E �kh]'¡s>Dflkab=YBCd;Abu.=Y?�=Yga�=@z.DYBQBVDYj\u.DfAbu.=Y?9sUDf?kj+s>gi=YB�ACc\`�a�AbBC=Y?\r@`Xa�AQlJDf?kj\aXsU`('\EVckDf?krY`y=fg�BCD@j;u.DfAbu.=Y?�lJ`qA&�>`X`q?�D4ACwQ=na�dkc\`qBCu.Ez.D m@`qBVaqI
Wiu.u _#<>=Yz.zvu)a�u.=Y?JDfz�d\BC=�Eq`XaCa�`^a`U�MOu.l\BVD4Abu.=Y?JDfzvR ACc\`qBCw%DfzHDf?kj t�uvlkBCDfAbu.=Y?kDYz8R�t�uvl\BVD4ACuv=@?kDfzUES=@zvz.u.abu.=Y?kDYzUdkBb=;ES`^abab`Xa�Hu8ACcyG*) W&P~_UDf?kj �,) W�Pm_SILT�c\u.aUBC`$#nh\u.Bb`^aLACc\`oES=@h\d\z.uv?\rQ�HuvAbcyAbc\`|<H�,)�Df?kj b )4� w�=;j;`qz)aHj;`XaCESBCu.lJ`^jDfl =4tY`YI

T�c\`|Eq=Y?kEqBb`qAb`�d\Bb=;Eq`XaCa�`^aHDf?kjyES=@zvz.u.abu.=Y?kDYz BC`qz)D '\DfAbu.=Y?BVD4AC`XaHDYBb`oj;`^abEqBbu.lJ`^ju.?liRs=@dJ`u|SR ~ h\`XB�AVDYa�Df?kjyT�D mnz.=YBW �YZYZkPm_VJ � ]�L!I��uvr@h\BC`Xa�P^�yDY?kj�P$3 a�ck=4� Abck`�t�uvl\BVD4ACuv=@?kDfzAC`qw�d `qBVD4AbhkBb`^a�gi=YBow�=@a�A|=fgUAbc\`zv`XtY`qz)a�gi=YB�ACc\`�w�u)j�R!z)D4ACu8AChkj;`j\D mnAbu.w�`�D4ACwQ=na�dkc\`qBC`YI T�c\`qm�a�ck=4� A&m�d\u)EqDYz>DYabd `XEFAVa|DYaoAbc\=na�`�=YgU=YAbc\`XB�w�=Yz.`XEqh\z.`XaXI�T�c\`�z.=4�U`qB|`X?\`qBCrYmz.`qtY`Xz.a�DfBC`�rY`X?\`qBVDfz.z.m�ESz.=@ab`qB�Ab=pi;THKOs �Hckuvz.`�ACc\`c\u.rYc `q?\`XBbr@m�=Y?k`XaQDfBC`�ES=Y?Ja�u)j;`qBVDflkzvm�D �UD m#giBb=@w�i;THKw%Dfu.?\z.ml `XEqDYhkab`|=fg�Abc\`�Dflkab=YBCd;Abu.=Y? =Ygab=Yz)DfBHBVDYj;u)D4ACuv=@?9I6[#=YBC`|j;`SAVDfu.z.aH=YgAbc\`|t�u.l\BVD4Abu.=Y?JDfz¡Ab`Xw�dJ`XBCDfAbh\BC`XaEqDY?�l `�gi=Yhk?kjyuv?liRs=@dJ`u|SR ~ h\`XB�AVDYa�Df?Jj�T�D m�zv=@B�W!�fZ@Z\Pm_VJ � ]�L�I
R
� W T�c\`pt�u.l\BCDfAbu.=Y?kDYz4Ab`Xw�dJ`XBCDfAbh\BC`Xa+=Yg;Abc\`�� b Wit � P 5�WQ_ t�u.l\BVD4Abu.=Y?JDfzfz.`qt@`qz)a9ckD t@`£lJ`X`q?|u.?kESz.hkj;`^j�uv?|Abc\`ESz.u.w�DfAb=@zv=@rYmHgi=@B+Abc\`T�JBCa�A9Abu.w�`YI�T�c\`qm�DfBC`£`('\ESuvAb`^j}l�mOAbc\` c�DfAb`Xa�R[G�u)ES=Yz.`SA+BC`XD@EFAbu.=Y?jU9� + � b :�� b W�t���WA_8�o� ) sDf?Jj�j\`SR�`('\ESuvAb`^j}l�m�a�d =Y?nACDY?\`q=@hka+BVDYj;u)D4ACuvt@``qw�u.aCabuv=@?�DY?kj�Abc\`XBbw%DYz2#nh\`q?kEVckuv?\r U6� b Wit?_(�([ �

�

� b Wit¡���Ht4_(�([�I



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
c3kP

��uvr@h\BC`�P �4UM}uvlkBCDfAbu.=Y?kDYz>AC`qw�d `qBVD4AbhkBb`^a�gi=@B%G-)^� W7� 0 s �4)fs �4+~_�z.=4�U`qBQ`q?\`XBbr@m�z.`qt@`qz)a�gi=YBQAbc\` w�u)j�R!z)D4ACu8AChkj;`j\D mnAbu.w�`�Bb`qgi`qBC`q?kEq`�DfAbw�=@abd\c\`XBb`@I

��uvr@h\BC`
P$3?U�MOu.l\BCDfAbu.=Y?kDYzAb`XwQd `qBVD4ACh\BC`Xa�gi=@B�G ) � W � 04s � ) s � + _�c\u.rYc\`XB|`q?k`qBCrYm#z.`qt@`qz)a�gi=YBoACc\`�w�u)j�R!z)D4ACu8AChkj;`j\D mnAbu.w�`�Bb`qgi`qBC`q?kEq`�DfAbw�=@abd\c\`XBb`@I

T>mndku.EXDfz.zvm�Abc\`�dJ=@d\h\z)D4Abu.=Y?�=Yg}� b Wit � P 5�WQ_�DYBb`%?\=YA�rYu.tY`X?�l�m�t�u.l\BCDfAbu.=Y?kDYzAb`XwQd `qBVD4ACh\BC`Xa|lkh;A�l�m#ACc\`qu.B?�h\w�l `qB|j\`q?kabu8ACuv`^aqI b `XBb`@s¡Ab= w%D q@`�ACc\`qw ES=Yw�dkDYBCDYl\z.`|Ab= =YAbc\`XB�abd `XESu.`XaXs9�U`�ckD tY`�d\zv=YA�AC`Xj�t�uvl\BVD4ACuv=@?kDfzAb`Xw�dJ`XBCDfAbh\BC`XaXI�T�c\`Xm#DfBC`�rY`X?\`qBVDfz.z.myw�hkEVc�z)DfBCrY`XBOACckDf?�Abc\=na�`Q=fgU=fACc\`qBoabdJ`^ESu.`Xa}W�ab`q`���uvrnaqIP65 Df?Jj�P^]Q_FI



3@� �����������
	��������������������	��
����	��

��uvr@h\BC`QP$5*UMOu.l\BVD4ACuv=@?kDfz¡AC`qw�dJ`XBCDfAbh\BC`XaUgi=@B}� b W�t � P 5�WA_£gi=@B�Abc\`ow�u)j�R!z)D4ACu8AChkj;`|j\D mnACuvw�`oD4ACwQ=na�dkc\`qBC`YI

��u.rYh\BC`�P^]4UM}uvl\BVD4ACuv=@?kDfz¡AC`qw�d `qBVD4AbhkBb`^aUgi=YB}� b W�t � P 5�WA_£gi=@B�Abc\`ow�u)j�R�z.DfAbuvAbhkj;`o?kuvr@c@AbAbu.w�`|D4Abw�=na�d\ck`qBC`YI
G�=YAb`�DYz.ab=�AbcJD4AOACc\`qm DfBC`|z)DfBCrY`XB�gi=YBO?kuvr@c@AbAbu.w�`oAbckDY?
gi=YB}j\D mnAbu.wQ`�DfBC=Yh\?kj�ACc\`�w�`Xab=YdJDfhkab`YsJlJ`^EqDfhJa�`�� +u)a�wQ=@Bb`
DYl\h\?kj\DY?nAD4A%?\u.rYcnA�ACuvw�`YI [#=YBC` j\`SACDYuvz)a�=fg�Abck`
tnu.l\BVD4ACuv=@?kDfzUAb`Xw�dJ`XBCDfAbh\BC`Xa%EXDf?�lJ` gi=@h\?kj�uv?iRs=@dJ`u|SR ~ h\`XB�AVDYa�Df?Jj�T�D m�zv=@B�W!�fZ@Z\Pm_VJ � ]�L�I



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
c3 3

��uvr@h\BC`QP � UMOu.l\BVD4ACuv=@?kDfz¡AC`qw�dJ`XBCDfAbh\BC`XaUgi=@B�G��,)�gi=@B�Abc\`ow�u)j�R!z)D4ACu8AChkj;`|j\D mnACuvw�`oD4ACwQ=na�dkc\`qBC`YI

��u.rYh\BC`�P��KUM}uvl\BVD4ACuv=@?kDfz¡AC`qw�d `qBVD4AbhkBb`^aUgi=YB�G�� ) gi=@B�Abc\`ow�u)j�R�z.DfAbuvAbhkj;`o?kuvr@c@AbAbu.w�`|D4Abw�=na�d\ck`qBC`YI
Q R�� Q�� / � �=R ) �UJ 8C> � �=R + W T�ck`t�uvlkBCDfAbu.=Y?kDYz£Ab`XwQd `qBVD4ACh\BC`Xa|=Yg�<H��s< b /@s£Df?Jj b G��,+�ckD t@``(';d `qBCuvw�`X?@AC`Xj�z.u8AbAbz.`#EVckDf?\r@`XaXI T�c\`qm ckD tY` l `q`q?�u.w�d\Bb=4t@`Xj lnm�D�wQ=@Bb`
D@EqEShkBCDfAb` uvw�d\z.`qw�`X?@AVD4ACuv=@? =YgAbck`�Dflkab=YBCd;Abu.=Y?�=fgUAbc\`QAbBC=Yd =@abd\c\`XBbu)E �khc'+I%T�c\`%EVckDf?\r@`Xa�DfBC`QtY`qBCm
z.u8AbAbz.`�Df?kj�DfBC`�w�=@Bb`%abuvr@?\u � EqDf?nA�gi=YB?\u.rYcnA�ACuvw�`OEq=Y?kj\u8ACuv=@?kaqs@�Hc\`q?QACc\`ODflJa�=@Bbd;ACuv=@?�=Yg¡Abc\`HACBb=@dJ=na�dkc\`qBCu.EUh\d��U`qz.zvu.?\r �kh]' W � `XDYB�ACckabc\uv?k`Y� _u.aLwQ=@Bb`u.wQd =YBbACDY?nAXI£T�c\`�rY`q?k`qBVDfz lJ`XckD t�uv=@h\B>u)a>AbckDfAU�U`�ckD tY`�a�z.uvr@cnAbz.m�abw%Dfz.zv`XB>t�u.l\BVD4Abu.=Y?JDfzJAb`qw�d `qBVD4ACh\Bb`^aUuv?Abc\`



345 �����������
	��������������������	��
����	��

��u.rYh\BC`�PX�*U�M}uvlkBCDfAbu.=Y?kDYz¡Ab`qw�d `qBVD4ACh\Bb`^aUgi=YB�G��,)�gi=YB�Abck`odJ=@z.DYBU�Hu.?nAb`XB�Bb`qgi`qBC`q?kEq`�DfAbw�=@abd\c\`XBb`@I
h\d\d `qBOwQ`^a�=na�dkc\`qBC`Ogi=@BH?\u.rYcnA�ACuvw�`|ES=@?kj;uvAbu.=Y?kaXI
T�c\`ot�u.l\BCDfAbu.=Y?kDYz¡Ab`XwQd `qBVD4ACh\BC`XaH=YgG�� ) DfBC`�abu.rY?\u��JEqDY?nAbz.mj;u;t `XBb`X?@A^I>T�c\`odkBb=;ES`^abab`XaHEq=Y?kabu)j;`qBC`XjyDfBC`�Abc\`aCDfw�`UD@a6dkBb`Xtnu.=YhJa�z.moDf?kj��Hu8ACc�ACc\`UaCDfw�`UBCDfAb`^aqI�T�c\`qm|DYBb`@s^ck=4�>`XtY`qB^s tY`XBbmoab`q?kabu8ACuvt@`LAC=OACc\`�dJ=@d\h\z)D4Abu.=Y?Ja6=Yg� + s@G���s4Df?kj�Ab=�G�� ) uvACab`qzvg&Ix;=OACc\`Hj;u t¡`qBC`q?JES`XaD@EFAbhJDfz.zvmoBC` �k`^EFA�Abc\`�?\`X� abdJ`^ESu.`XaDflkh\?kj\DY?kES`Ud\BC= �kz.`XaXI _`('\DYwQdkzv`}=fg¡Abc\`�t�uvlkBCDfAbu.=Y?kDYz;Ab`XwQd `qBVD4ACh\BC`Xa>=Yl;AVDfu.?\`Xj�gi=@B>j\D mnACuvw�`}DY?kj�?\u.rYcnA�ACuvw�`�ES=@?kj;uvAbu.=Y?ka>DfBC`Oa�ck=4�H?u.?��uvrnaqI P � DY?kj
P���IT�c\`Ou.w�dJ=@B�AVDf?nAUEXDYab`�=fg9h\?Jj;`qBCdJ=@d\h\z)D4ACuv=@?%=fg+Abck`f�kBVa�Ap`('\ESuvAb`^j � + zv`XtY`qz!snBb`^a�d =Y?kabu.l\zv`gi=YB�ACc\`HG�� ) gih\?kj\DYw�`q?nACDYz;lkDf?kj�?\`XDYB � I2] �+w sfu.?�ACc\`�dJ=@z.DYB�Huv?nAb`XBh\d\d `qBLa�AbBVD4Ab=na�dkc\`qBC`>DY?kj�w�`^a�=na�d\ck`qBC`u)aHDfz)a�=%abc\=4�H?�u.?
��uvrJI+PX�\I

�?@ � ��J ;�
 J 8A>�Q =G8AB � @ : E&= 8 : W �}tY`XBCDYzvz!s Abck`U?k`q��a�`qAL=fgJt�u.l\BVD4Abu.=Y?JDfznAb`XwQd `qBVD4ACh\BC`XackD@alJ`X`q?%ES=@?ka�u)j�R`qBVDflkzvm�`('�AC`q?kj;`^j�DY?kj|u.w�d\BC=4tY`Xj9I6MOu.l\BVD4ACuv=@?kDfz@Ab`XwQd `qBVD4ACh\BC`Xa gi=YB=Y?k`>?\`X� w�=Yz.`XEqh\z.`>ckD t@`pl `q`X?�u.?kESz.hkj;`^j+IT�c\BC`q`}?\`q��?\=Y?;R i;THK�w�=;j;`qz)a�W!� + s\G���s;G ) � Df?kj � b _pckD tY`}lJ`X`q?yj;`qt@`qz.=Yd `XjDY?kj�hJa�`^j+Ip�OAbc\`XBCa(W!<H� )Df?Jj b ) ��_ockD tY`%l `q`X? ES=@?ka�u)j;`XBCDYl\zvm�`('�Ab`X?kj;`Xj9I#T�c\`�BC`Sgi`qBC`q?JES`�D4ACw�=@abd\c\`qBC`Xa|ckD tY`�l `q`q? ES=YBCBC`XEFAC`Xj�Ab=DYEXESh\BVD4AC`qz.mouv?JESz.hkj;`UAbc\`H?k=Y?;R i;THK�`X?\ckDY?kES`XwQ`X?nACaXI�T�c\`�BC`Xabh\zvACa�=fg Abc\`�w�=@a�A£Bb`^ES`X?@ALDY?kDfz.m;a�`^a6=YgJ?\=@?;Roi;THK`qw�u)ababu.=Y?ka�=Yg£aCD4AC`qz.zvuvAb`ou.?ka�AbBCh\w�`q?nACa�ckD tY`�l `q`q?
u.?kEq=YBCdJ=@BCDfAb`Xj9ILT�c\`�ES=@zvz.u)a�u.=Y?kDYz+BCDfAb`^a�=fgw�DY?�mBC`XDYESAbu.=Y?kackD t@`�l `q`X?
h\d¡j\D4AC`Xj+s¡Df?kj�ACc\`|BVDYj;u)D4ACuvt@`}ACBCDY?ka�gi`qB�ckD@aHl `q`q?
u.w�d\BC=4tY`Xj�u.?
w�DY?�m�EqD@a�`^aqI _ a�D�BC`Xabh\zvAXskAbc\`d\BC`Xab`q?nAHt�uvl\BVD4ACuv=@?kDfz AC`qw�dJ`XBCDfAbh\BC`oESz.uvw%DfAb=Yz.=Yr@mEqDY?�l `|ES=@?kabu.j;`XBb`^jD@aUAbc\`ow�=@a�AOES=@w�d\zv`qAb`@s\ES=Yw�d\BC`qck`q?;Rabuvt@`�DY?kjyDYEqEqh\BVD4Ab`oEq=Yw�d\u.z.DfAbu.=Y?y=fg ?k=Y?;R i;THK�dJ=@d\h\z)D4Abu.=Y?Ja�`qtY`XBHj;=Y?\`@I

H+J >AELJ 9<E�M 2X/ ;�J 8 :-O%2 ; Q J � B @ � J 9<E&= 8 : <�>?8 � � C�CFE

KpD@EVc�dkDfBbAbu)ESu.dkDf?nA6cJDYa9d `qBbgi=YBCw�`Xj�BVDYj;u)D4ACuvt@`AbBVDf?ka�gi`qB�EqDYz.Eqh\z.DfAbu.=Y?ka+gi=YB9ACc\`>aCES`X?kDfBCu.=@a9j;``�k?\`^jouv?�9 ~ 3\P^ZYZ\sDYaOg�DfB�DYaOAbck`�dkDYB�ACu.Eqh\z)DfB�EqDYab`|��DYa�a�hkd\dJ=@B�AC`Xj
l�m ACc\`�BC`qz.`qt4DY?@A�BCD@j;u)D4Abu.tY`|AbBVDf?ka�gi`qB�Dfz.rY=@BbuvAbc\w Iox�d `XEFACBCDckD t@`l `q`q?�a�`X?nA�Ab=>Y\[^] gi=@B�u.?nAb`qBVES=@w�dkDfBCu.ab=Y?6I�T�c\` ES=@wQdkzv`qAb`yBb`^a�h\zvACaQDfBC`�Eq=Yw�d\u.zv`^j�u.? D�j\`Xj;u)EqDfAb`XjBC`qd =YBbA2J � 5'L!I



�  �  ������� ������� ����� ��� ���
�����	��
 � ���� � ��� � � � ������������� �� ��
�������� ����� ���
� ������	���� ���
c3n]
728:9 2 ; B = � 
 J ; E : =G8 <(>?8 � � C C E
� E&8 2 728:9 2 8 : EF9<E 2;: J 8C> � M J � @3J 9�EF=G8 = O � 
 2 BD9<;�J � � E&8 2;:-0 J 
 2 W ��u.BCa�AXs6Abc\`%EqDYz.Eqh\z)D4Abu.=Y?�=fg�z.uv?\`�u.?;RAb`X?kabu8ACuv`^aQDY?kj�ACc\` `qt4Dfz.hkDfAbu.=Y? =Yg}abdJ`^EFAbBVDfzUz.uv?\`
abckDfd `Xa�ckD@a�l `q`X?�D@abab`XaCab`Xj�gi=YB�t4DfBCu.=Yhka�d\BC`XaCa�h\BC`XaQDf?JjAb`Xw�dJ`XBCDfAbh\BC`XaXI�T�ckBb`X`Oj;u;t `XBb`X?@A>d\Bb`^ababh\BC`Xa�U`qBC`�EVc\=@ab`q?6s@ES=@BbBC`Xabd =Y?kj;u.?\r�Ab=�j;=Yw�u.?kD4ACuv?\rodkBb`^ababh\BC`Hl\Bb=nDYj�R`q?kuv?\rJs�AC=�j;=@w�uv?kDfAbu.?\r {}=Ydkd\zv`XB l\Bb=nDYj;`X?\u.?\rksODY?kj AC= lJDfz)Df?kEq`Xj d\BC`XaCabh\Bb`�Df?kj�{O=@d\d\z.`qB l\BC=@DYj\`q?\u.?\rksBC`XabdJ`^EFAbu.tY`Xzvm@I}<UDfz)ESh\z)D4ACuv=@?kaH�U`qBC`�EqDYBbBCu.`Xjy=Yh;AOgi=YB�ACc\` b Y&T�g _ G BC`Sgi`qBC`q?JES`�Ab`Xw�dJ`XBCDfAbh\BC`Q�YW � ] DYaO�>`XzvzDYaOgi=YBo�Y]YZ ] �Hc\u)EVc�u)a�w�=YBC`�BC`XDfz.u)a&ACu.E|gi=YB�a&ACBCDfAb=@abd\c\`XBbu)E|Eq=Y?kj;uvAbu.=Y?JaqIvY[?�=YBVj;`qBOAb=ylJ`qA�Ab`XBoj;`SAC`XEFAoj;`qACDfu.zj;u;t `XBb`X?kES`^alJ`qA&�>`X`q?QAbck`HwQ=;j;`Xzvu.?\r|DYd\d\BC=@DYEVck`XaXsfa�u.?\rYz.`UAbBVDf?kabuvAbu.=Y?QwQ=@?\=;EVc\BC=Yw%D4ACu.EpAbBVDf?kabw�u8AbACDY?kES`�abdJ`^EFRAbBVD�cJD tY`|l `q`X?#uv?nAC`qBVES=Yw�dkDYBb`^j+s u I `YI�a�d `XESAbBVD%�Hc\u)EVc#ckD t@`|?\=fA�l `q`q?�ES=Y?�t@=Yz.tY`Xjyl�m
Df?�m uv?Ja&ACBbh\w�`X?@A�zvu.?\`abckDfd `�gih\?kEFACuv=@?�W0AC`Xa�ACa�P 5c3�Df?kj �
5;WQ_FI
Y[?�Ab`Xa�AO�;s;�Hc\u)EVc�ab`qBCtY`^a>D@aHDf?�`('\Dfw�d\z.`Ogi=@BHuvz.z.hka&ACBCDfAbu.=Y?9s;DY?kj�ACc\BC=Yh\r@c\=Yh;AHDfz.z+ES`Xzvz¡ACBCDY?ka�w�uvA�AVDf?kEq`�EXDfz)ESh;Rz)D4Abu.=Y?Jaqs�ACc\`Rg��T[ DY?kj �T[��f{ BC`Xabh\zvACaHDfr@Bb`X`}`6'�AbBVDf=YBVj;u.?kDfBCu.zvm��U`qz.zPW���uvrJI+PXWA_FI£T�c\u)aHu.a�`6';d\z.DYuv?k`Xj�lnm�Abc\`g�DYESA£AbckDfALlJ=YAbc��T[��Y{ Df?kj g��T[ hkab`�Abc\`�aCDfw�`�w�=;j;u �J`Xj b hkwQz.u)ES``qQDfz.rY=@BbuvAbc\w lnm�9�`Xzvz)a;J �f��L�I£T�c\`<]��OR~ g _ BC`qz.uv`^a£=Y?D b h\w�z.u.Eq``q�uvw�d\z.`qw�`X?@AVD4ACuv=@?�l�m ]�h\?nA | J W�L 1;j;u;t¡`qBC`q?kEq`XaLl `SA&�U`q`X?%Abck`O=YBCu.rYu.?kDfz b h\w�zvu)ES`uqDf?Jj�Abc\`(]�h\?nA&|}uvw�d\z.`qw�`q?nAVD4Abu.=Y?yDfBC`�l `qz.=4� � � PXZ  7 1�j\u t¡`qBC`q?kEq`XaOg��T[ R ]�� ~ g _ Df?Jj��T[��f{ORo]o� ~ g _DfBC`o`(';d\z)Dfu.?\`^j lnm�Abck`�hkab`|=fgLj;u;t¡`qBC`q?nA b hkwQz.u)ES``q u.w�d\zv`Xw�`q?nACDfAbu.=Y?kaXsk�Hc\u)EVc#ab�Hu8AVEVc
lJ`qA&�>`X`q?�D@EqEShkBCD@ESm 5j;BCuvt�u.?\r b h\w�z.u.Eq``q�Bb`XrYu.=Y?kaoDfAoabz.uvr@c@ACzvm�j;u;t `XBb`X?@A�j\u.a�ACDY?kES`^a�giBb=@w Abck`%zvu.?\`�ES`X?nAb`qB^I b =4�U`qt@`qB^s9a�u.?kEq`�Abc\`j;u;t `XBb`X?kES`^aHDfBC`�tY`qBCm�abw�DYzvz!s;ACc\`qmDYBb`�?\=YA�=fg�Bb`Xzv`Xt DY?kES`@I
T�c\`#���T[ hkab`Xa�Abc\` =@Bbu.rYu.?kDfz b h\w�z.u.Eq``q�DYzvr@=YBCu8ACc\w J8P^Z�LHl\h;A�a��HuvACEVck`Xa�Ab=�d\h\BC` i6=YBC`q?nA&|Xu.DY?�zvu.?\`XabckDYdJ`#nh\uvAb`oESz.=@ab`�Ab=QAbc\`�z.uv?k`|ES`q?nAC`qB�1�Abc\`�w%D4e&=@BUdJDfBbA�=Yg�j;u;t¡`qBC`q?kEq`Xa�u)aHD4A�ACBbu.l\h;AC`XjAb=QAbck`�g�DYEFA�ACckD4AHACc\`�����[EqDYz.Eqh\z)D4Ab`^aUAbc\`oM£=@uvrYA�gih\?kEFACuv=@? =Y?\z.m�u.? ab=Yw�`�d =Yu.?@AVa�Df?Jjhkab`Xa�z.u.?\`XDYBHuv?nAb`XBbd =Yz)D4ACuv=@?�u.? lJ`qA&�>`X`q?9I
[lY\g _ gT hkab`Xa}mY`qA�DY?\=fACc\`qB�M£=Yu.rfA�uvw�d\z.`qw�`X?@AVD4ACuv=@?9s+h;Abu.z.u�|Xuv?\r�Abck` b h\u£`SAoDfz!I|Dfd\dkBb=nDYEVc J 3\P L£?\`^DfB}Abc\`z.uv?\`�ES`X?nAb`qB^s i9=@Bb`X?@A |qu)Df?
z.uv?k`QabckDfd `Quv?�Abc\`�g�DfB��Huv?kr@aXs¡DY?kj b h\w�zvu)ES`uq J8P^Z�L£uv?�lJ`qA&�>`X`q?9IoT�c\`�a�AbBChkEFACh\Bb`u.?�Abck`�j;u;t `XBb`X?kES`�d\z.=fA�u.a�`(';d\z)Dfu.?\`Xj�lnm�ACc\`g�D@EFA�AbckDfA�gi=@B|Abcku.a�EqD@a�` [lY\g _ gT EXDfz)ESh\z)D4AC`Xa�=Y?\z.m�Abc\BC`q`j\DfACD�dJ=@uv?nACa�l�m�w�`XDY?kaQ=fg b h\w�z.u.Eq``q�BC`qr@uv=@? PYs>Df?kj�a��HuvACEVck`Xa�Ab=hi9=@Bb`X?nA&|qu)Df? a�ckDYdJ` #nh\uvAb`
a�=�=@?9IMcUmDfdkd\zvu)EqDfAbu.=Y?
=Yg£Abc\`�M£=Yu.rfA}u.?ka�Ab`^DYj^i6=YBC`q?nA&|Xu.DY?yz.u.?\`XabckDfd `��HuvAbckuv?�D%�Hu.j\`qB�a�d `XESAbBVDfz6u.?nAb`XBbt4Dfz�DfBC=Yh\?JjyAbc\`z.uv?\`�ES`X?nAb`qB^s¡Abcku.a�j;u)abEqBb`XdkDf?JESm
ES=@h\z.j�lJ`�BC`qw�=4tY`^j+IoT�c\`�DYEqEqh\BVDYESm =YgLAbc\` b h\w�zvu)ES`uq�PXWY�n�%Dfz.rY=@BbuvAbckw u)aDfl =Yh\A�PXZ  / s ACc\`QD@EqEqh\BCD@ESmy=fg£ACc\` b h\u£Dfz.rY=YBCuvAbc\w u.a�DYlJ=@h;A�P^Z  . Ab=�P^Z  7 I�T�cnhJaqsJAbc\`Qhkab`�=Ygpj;u t¡`qBC`q?nAM£=Yu.rfA|DYzvr@=YBCu8ACc\w%aoEqDf?�`(';d\z)Dfu.?�Abc\`�=@lkab`qBCtY`Xj�j;u;t `XBb`X?kES`^aqI _ zvzpj\u t¡`qBC`q?kEq`XaoDYBb`�u.?�ACc\`%=YBVj;`XB�=Yg�abu |q`�=YBabw�DYzvz.`qB�ACckDf?�Abck`|DYEqEqh\BVDYESm�abd `XESu��JEXD4Abu.=Y?y=fg�Abck`o=YBCuvr@uv?kDYz b h\w�z.u.Eq``q�DYzvr@=YBCu8ACc\w s�u I `YIHP^Z  / I<>=Yw�dkDYBbu)ab=Y? a�d `XESAbBVD�EqDYz.Eqh\z)D4Ab`^j�gi=YB
�fW � ] DY?kj abhkEVc EqDYz.Eqh\z)D4Ab`^j�gi=YB
�Y]YZh] r@uvt@`Xa?\=�c\u.?nA DfA�Df?�mdkDYB�ACu.Eqh\z.DYB|d\BC=Yl\z.`qw �Hu8ACc�Ab`Xw�dJ`XBCDfAbh\BC`�j;`qd `q?Jj;`q?kEq`=Yg�z.u.?\`�u.?@AC`q?kabuvAbu.`XaXs�`6'\ES`qd\A|gi=YB [lY\g _ gT�s �Hc\u.EVcBC`qtY`^Dfz)a D}g�D@EFAb=@B=fgkA&�U=�z.DYBbr@`qBj;u t¡`qBC`q?JES`Xa�ACckDf?�gi=YBL�YW � R ] EqD@a�`@I T�c\`XBb`Hab`q`Xw�a AC=�l `HD�ES=Yw�d =Y?\`X?nAu.?�Abc\`j;u;t `XBb`X?kES`^a£�Hc\u)EVc�u.a>EqDfhJa�`^j�l�m�Abc\`HAC`qw�d `qBVD4AbhkBb`�j;`XdJ`X?kj;`X?@A>zvu.?\`Hu.?@AC`q?kabuvA&mYI [lY\g _ g�T�hkab`Xa£Abc\`OaCEVc\`XwQ`DYa|d\Bb=@dJ=na�`^j�l�m>gH`Sg J 3 �
L�s�Hc\uvz.`�Dfz.z£ACc\`�=fACc\`qB�ES=;j;`Xa|hka�`�Abc\`�N�DYw%DYEVc\` J � � L>Ab=fAVDfzLu.?nAb`XBb?kDYzLdkDYB�ACu8ACuv=@?abh\w dkDYBCDYw�`SAbBCu |XD4ACuv=@?9IY[?�abh\w�w%DfBCmYsnu8AHEqDY?�l `�Eq=Y?kEqzvhkj\`Xj�giBC=Yw AC`Xa�AUEqD@a�`^aOP 5 3|DY?kjK��5�W�ACckD4AUAbc\`�EqDYz.Eqh\z)D4Abu.=Y?=fg9z.uv?\`�a�AbBC`q?\rYAbckaDf?Jj�Abc\`�`Xt4Dfz.hkD4ACuv=@?�=fg�Abc\`�zvu.?\`abckDYdJ`^a|u)a|d `qBbgi=YBCwQ`^j�lnm�`XD@EVc�ES=;j;`%�HuvAbc\u.?�ACc\`u.?kj;u.t�u.j;hJDfz>D@EqEqh\BCD@ESmabdJ`^ESu��JEqDfAbu.=Y?9I
728 : 9<; @ � 2 8:9 � EF8 2 � 0 J 
 2 W Y[? DQ?\`('�A�a�Ab`qd6s;wQ=@?\=;EVc\BC=Yw%D4ACu.E�a�d `XESAbBVD��U`qBC`�ES=Y?�t@=Yz.tY`Xj�lnm�Df?yuv?ka�AbBCh;Rw�`q?nALz.uv?\`�abckDYdJ`vW�T `Xa�ACaP5 5 � _FIb9 c\u.zv`�ab=Yw�`HES=;j;`^a£uv?JESz.hkj;`�Ab=�=@z.a�AC=�dkBb=4t�u)j;`�uv?ka�AbBCh\w�`q?nALz.uv?k`�a�ckDYdJ`^a�gi=YBj;`^j;u.EXD4AC`XjQuv?Ja&ACBbh\w�`X?@Apabd `XESu��JEXD4Abu.=Y?Ja�Wi`YI rkI ]o� ~ g _ JY�4��LZ_Fs@Abc\u)a£u.?nAb`qBVES=@w�dkDfBCu.ab=Y?�gi=;EShkab`Xa=@?�ACc\`�EqD@a�`�=YgD|dkBb`qACDflkh\z.DfAb`^j%uv?Ja&ACBbh\w�`X?@A�z.uv?\`�abckDfd `2W T6`^a&A � _Ssn�Hcku.EVc��UD@apDf?IHfu)j;`XDYz H��\=YhkBbu.`qB>AbBVDf?ka�gi=YBCw a�d `XESAbBC=Yw�`SRAb`XBpz.uv?k`}abckDfd `�BC`qz)D4Ab`^jQAb=��YZ|ESw�=Yd\Abu)EqDfzJdkD4ACcj;u;t `XBb`X?kES`Od\zvhJa>GO=YBbAb=Y?E5KcU`q`XB*HYa�AbBC=Y?\r H�DYdJ=;j;u |XDfAbu.=Y?YJ 5n]�L�I_ z.z¡Abck`�j;u;t¡`qBC`q?kEq`XaUuv?�Abck`�EXDfz)ESh\z)D4AC`Xj�abd `XEFACBCDQDfBC`Ot@`qBCm�a�w%DYzvz+Df?Jj�d\BC=YlkDYl\z.mQ?k=fA�Bb`Xzv`Xt DY?nA>gi=@BUBC`XDYz jkD4ACDDf?JDfz.m�abu)aqI _ a�w%DYzvzU=4t+a�`qA�=Yg 9�Z�� 5 � PXZ  7 l `SA&�U`q`X?�Abck` g��T[ DY?kj�]o� ~ g _ u)aQD4A�ACBbu.l\h;AC`Xj�AC=�BC`q?\=@B�Rw%Dfz.u�|^D4ACuv=@?�=Yg ACc\`RY\i x�l�m�ACc\`Rg��T[�W0ACc\`|?�h\w�lJ`XBCa�u.?yAbc\`�abh\d\dkzvu.`Xj Y\i xyD@j\jyh\d Ab=
P^ZYZYZ@Z\I Z45D� _FI£x�=@wQ`a�AbBChkEFACh\Bb`�uv?�Abck` g��T[ R ]o� ~ g _ j;u t¡`qBC`q?JES`�u)a�EqDYhka�`^j
l�m
?�h\w�`qBCu.EXDfz�d\Bb`^ESu)a�u.=Y? 5 BCh\?\?\u.?\rAbc\` 5lgO��[



3 � �����������
	��������������������	��
����	��

Test 2

1274.2 1274.4 1274.6 1274.8 1275.0
Wavenumber [cm-1]

0.6

0.7

0.8
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RFM - KOPRA

1274.2 1274.4 1274.6 1274.8 1275.0
Wavenumber [cm-1]

-5•10-7

0

5•10-7
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OFM - KOPRA

1274.2 1274.4 1274.6 1274.8 1275.0
Wavenumber [cm-1]

0

1•10-6

2•10-6

3•10-6
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FM2D - KOPRA

1274.2 1274.4 1274.6 1274.8 1275.0
Wavenumber [cm-1]

-5•10-7
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MIRART - KOPRA

1274.2 1274.4 1274.6 1274.8 1275.0
Wavenumber [cm-1]
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-0.0001
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0.0001
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Test 10

1830 1832 1834 1836 1838 1840
Wavenumber [cm-1]

0.2
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RFM - KOPRA
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Wavenumber [cm-1]
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-5•10-6

0

5•10-6

D
iff

er
en

ce

OFM - KOPRA

1830 1832 1834 1836 1838 1840
Wavenumber [cm-1]
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IROE1 - KOPRA

1830 1832 1834 1836 1838 1840
Wavenumber [cm-1]
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FM2D - KOPRA

1830 1832 1834 1836 1838 1840
Wavenumber [cm-1]

-1•10-5
-5•10-6
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MIRART - KOPRA

1830 1832 1834 1836 1838 1840
Wavenumber [cm-1]
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2400 2420 2440 2460 2480 2500
Wavenumber [cm-1]
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Test 13
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RFM - KOPRA
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