
���������	��
��������������
�����������	� ������! �"�$#%�	�	�%�%&'���"
(��
) �	�	�����%*+!,�"#.- */-����	�0*/#%�(�%*1*2�3#4#%-��5�6�879��"
(�:�;�	�����

�"�<#%����=�	>%�
?A@

BDC�EGFHFJILKNM�OPERQTSGUWV�SGXPY�Z\[]C^ONSG_HYa`�Kcb @ed []XPUHf
g _H[]hROiFJBAF^SjF:k%lJXP[nmGk�_HU:[nF @Gocp S @ F:ERX o�q�rtsAujsRviu8wyxGxRx{z

SGXPY
I3[n_ d b6Ke|�k�_ d k�UH} o g _:[nhROiF�~D�1SjF:F:k�_HU:ERX��;��� ocq�r�siujsivRv ~D�R� uDz

�G�P� @��{o � xRxRx

� �	���"�����P�G�

M�OP[nU��NSG��k�_�YP[nU:C � U:UHk�U�F�OPk ? k�OPS�me[nER_�EG� � [n� � []Y9�NE��\[]XPhL[nXS�hR_:EeE�mRk;�\[�F�O�S.F�_:SG��k���EG[]YNS �
C"_:ERUHU'UHk�C"F:[]ERX=K��NER_�� �P�]� @ Y{k"mRk � ER��k�Y � SGQ9[]XPSG_1�NE�� o F�OPk\C"ERXPU:k"_HmjSjF:[]ERX9EG� Q(SGUHU�SGXPY9QTERQ9k�X w
F � Q¡k�� � SjF:[]ERXPU¢_:k"Y � C�k%F�ETF:OPk.C � SGUHU:[nC.�£ER[]UHU:ERXak"� � SjF�[nERXa[nX�F:k�_:Q9U�Ej��F�OPk � [n� � []Y�mRk � EDC"[nF @ K
�¥¤PXP[nF:k�YP[n¦ k�_Hk�XPC"k�U:E �n� F�[nERX(�§SGU\k�Q9� � E @ k"YF�ELYPkWF�k�_HQT[nXPk�F:OPk�QTk�SGX	mRk � EeC�[�F @Ro mGE �]� Q9k"F:_:[nC
�NE��¥_�SjF:k o SGX{Y<�£ER[]UHk � [ �]� k�X � Q ? k"_%¨©�1ETª¬« ZJk��SGU�� � XPC"F:[]ERX{U�EG�1F:OPk3hR_:EeE�mRk�SGUH� k"C"FJ_�SjF:[]E o
hR_HEDE�mGk w OPS � �PSGXPh � k o QTk"XP[]UHC � U1C�ERXiF^SjC"F�SjXPh � k�SGX{Y�[]Q9� EGU:k�Y�U:O{k�SG_1UHF�_Hk�UHU�SjF£F�OPk � []� � [nY w mjSG��ER_
[nXAF:k�_��®SGC�kjK6`§ERQ9�NSG_:[nU:ERX{U��\[�F�O(k°¯D[]UHF:[]XPh%U:E �n� F�[nERXPU6�±ER_6� �P�]� @ YPk"mGk � ER� k"Y(�NE��²[]X9_:k"C"F^SjXPh �P� SG_
Y � C"F�U\SjXPY�_:k�CWF^SGX{h �P� Sj_�SGXPYF:_:[³SjXPh �P� SG_'hG_:EeE8mGk�U\SG_Hk;�P_HE8me[nYPk�Y/K6M�OPk;mGE �]� QTkWF�_:[nC¢�NE��´_�SjF:k
[nXµS�hR_:EeE�mRk9[]X¶�\OP[]C^O·F�OPk�¤ �]� SjQTE � XAF3mjSG_H[]k�U3[nU%YP[nU:C � U:UHk�Y/K�5U:k"QT[ w SGXNS � @ F�[nC�S � U:E �n� F�[nERX
SGX{Y·SF¸�'E w ��ER[]XiF3X � Q9k�_H[]C�S � U:E �n� F�[nERXa�±ER_;F:OPk�QTk�SGX¹mRk � EDC"[nF @ [nXºS�hG_:EeE8mGk9SG_:kL�P_Hk�UHk�XiF�k"Y
SGX{Y � U:k�Y�F�E�YPkWF�k"_:Q9[]XPk�F:OPk3C�SG�{[ �]� SG_ @ � []Q9[nF��±ER_�SL_:kWmRE � me[]XPhLOPk � [nC�S �n� @iw hR_HEDE�mGk�Y	OPk�SjF\�P[n� kjK
M�OPkLkW¦=k"C"F:U�Ej�'[nXiF�k�_��®SGC�[]S � U:OPk�SG_�UHF:_:k�UHU�SGXPY¶hR_:EeE�mRk.¤ �]� _:SjF�[nE	ERX¶OPk�SjF��P[n� k���k�_��±ER_:QTSGXPC"k
SG_Hk�[]XimRk"UHF:[]hiSjF:k�Y/K

» ��¼�½µ¾e¿1�iÀ±�{�8ÁÂ�8¾

ÃJÄ C"_:ERUHU w UHk�CWF�[]EGXNS � SG_Hk�S�EG�1F:OPk3hR_:EeE�mRk o QTf
Ã¢Å C"_:ERUHU w UHk�CWF�[]EGXNS � SG_Hk�S�EG�1F:OPk � [n� � []Y o Q f

ÆyÇ£ÈÉÈ®Ê�ËyÌÎÍ^ÏÉÐ�ÑcÒÉÊ°ÓÔÐHÈÉÈ©ÊWÒ:Õ�Ö1Ð�×�ÍWÒ®ÏÉØ�Ð�Ù�ÏÂÊ°ÓPÚ�ÐHËÜÛ�ÍWÙ8ÌÎË�Í°ÝAÍWÙ�Þ�Ú3Í^ÏÉÐ�ÒÉÌßÍWÝßÈáà�Ù8âWÌßÙ8Ð�ÐHÒ©ÌßÙ8â
ã:ä�ÒÉÍ"Þ�å�Í^ÏÉÐ�æáÐHÈ©ÐHÍWÒÉËÜÛ�Ç£ÈÉÈ®ÌÎÈ±ÏÜÍ°Ù�ÏHÕ8Ö1Ð�×jÍ°Ò©Ï©Ø�Ð�Ù�ÏÂÊ°ÓPÚ�ÐHËÜÛjÍ°Ù8ÌÎË�ÍWÝAÍ°Ù�Þ�Ú3Í^ÏÉÐ�ÒÉÌßÍWÝßÈáà�Ù8âWÌßÙ8ÐHÐ�ÒÉÌçÙ8â
èHæáÐHÈ©ÐHÍWÒÉËÜÛ�àcÙ8â"ÌçÙ8ÐHÐ�Ò:Õ8ÇÂÌßÒÂé8Ê"ÒÉË�Ð�æÂÐHÈ©ÐHÍ°ÒÜËÜÛ¢êDÍ°ëGÊWÒÜÍ^ÏÉÊWÒÉì;ínÑ�æÂÑ=ä�î

z



Ã¢Å � SG_Hk�S�EG�£F�OPk � [n� � []Y w mjSG� EG_'[nXAF:k�_��®SGC�k o QTf
Ã � SG_Hk�S�EG�£F�OPk3hR_HEDE�mRk��§S �]� o Q9f
Ã��Å Ã¢Å���� f
�	�
 _:SGYP[³S � SGC�C"k � k�_�S�F�[]EGX	mRk�CWF�ER_ o Q�jUHf
�Ã SGC"C�k � k�_:SjF�[nERXmRk"C"F�EG_¢S�F�SjX @ � ER[nXiF\[]X	F�O{k�O{k � [nC�S � hR_:EeE�mRk o Q��jUHf
� YP[nUHF�SGXPC�k��±_HERQ F:OPk � []� � [nY w mjSG��ER_'[]XiF�k"_H�®SGC"k3F:ELF�OPk ? EGF:F:ERQ EG�£F�O{k�hG_:EeE8mGk o Q
�§E �§EGXPY�X � Q ? k"_ o������ f����
� � �NSj_�SGQ9k"F:k�_�YPkW¤NXPk�Y�[]X�k��AX/K�¨ s 
� YP[�¦ � U:[]EGX�C"EDk��9C�[]k"XiF
��� O @ YP_�S �P� [nC�YP[³SGQ9k"F:k�_ oPs Ã�Å���� o Q
� �� ��� ���
� V Q9k�SGXmGk � EeC�[�F @ �NSG_:SGQ9k"F�k"_ o � fÅ  � o Q9f
� f mGE �]� Q9k"F:_:[nC��NE���_�S�F�k��NSG_:SGQ9k"F�k"_ o �"! Å$#% � o Q !
« �±_H[]C"F:[]ERXC"EDk��9C�[]k"XiF o � & � � �  f
� SGC"C�k � k�_:SjF�[nERX�Y � k�F�E�hR_:S�mD[�F @Ro Q��jU f
� hR_HEDE�mGk�O{k�[]hGOAF o Q
��')( OPk�SjFJEG�£mGSj� ER_H[]��SjF�[nERX o � � d h
�PÅ OPk"[]hROiFJEG�£F�OPk � []� � []Y([]XF�OPk3hR_HEDE�mGk%S�F�F�OPk��§S �]� o Q
*,+ SGY{[³S ? S�F�[]C � k�X{hGF�O o Q
*,- C"ERXPYPk"XPU:k"_ � k"XPhGF:O o Q
*,. kWmGSj� ER_:SjF�EG_ � k�X{hGF�O o Q
*0/21 kW¦=k"C"F�[�mRk�OPk�S�F¢�{[]��k � k�X{hGF�O o *3. � �54 *,+ 4 *,- � � o Q
*76 �P[�F�C^O � k"XPhGF�O o Q
*08 F:EGF^S � OPk�SjFJ�P[n� k � k�XPhjF�O o Q
9 C"EDER_HYP[]XPSjF�k�XPEG_:QTS � F:E9F:OPk � []� � [nY w mjSG��ER_�[]XiF�k"_H�®SGC"k

9 � 9 ���
: Ä X � Q ? k�_\EG�1hR_HEDE�mRk"U
; �P_Hk�UHU � _Hk o=< �jQ9f
� �'k"FHF�k�Y�� k"_:[nQTkWF�k�_ o Q
�£Å � ��k�_H[]Q9k"F�k"_�EG�£F�OPk � [n� � []Y w mjSG� EG_§[]XiF:k�_H�®SjC�k o Q

�



� � � ���
� �Å � �£Å � ���
�£E �£ER[]UHk � [ �]� k�X � Q ? k"_ o «=Z\k
#������� C�SG�P[ �n� SG_ @ � []Q9[nF§OPk�S�F�F�_�SjXPU:��ER_HF o g
#� Ä OPk�SjF\F�_:SGXPUH�±k"_\Y � k�F�E9S�U:[]X{h � k;hG_:EeE8mGk o g
#� 8 F:EGF^S � OPk�SjF\F:_�SGXPUH� EG_HF�k"Y o��
	���� V #� Ä��  o g

� _:SGYP[ � U�EG��C � _HmjSjF � _:k�EG�£F�OPk � []� � []Y w mjSG��ER_'[nXiF�k�_��®SGC�k o Q
��- C�SG�P[ �n� SG_ @ _�SGYP[ � U o Q
��� _:SGYP[ � U�EG�1F:OPk3OPk � [�¯ o Q
� � _:SGYP[ � U�EG�1F:OPk3OPk�S�F¢�{[]��k;mGSj� ER_�UH�NSGC"k o Q
� � � ���
� �� YP[nQTk"XPU:[nERX � k�U:U�_:SGYP[ � U�EG�1C � _�mGS�F � _Hk%S�F ? [n� � _HC�SjF:[]ERX
Z\k Z\k @ XPE � YPU\X � Q ? k�_ o��  ��� ���
� F:[]Q9k o U
��� ��� U:SjF � _:SjF�[nERXF�k"QT��k�_:SjF � _Hk o I
 � w YP[n_:k"C"F�[nERX(mGk � EeC�[�F @Ro Q��jU
 Q9k�SGX � w YP[n_:k"C"F�[nERX(mGk � EeC�[�F @Ro Q��jU
 Å�� � ��� QTS�¯D[]Q � Q Q9k�SGX � [n� � []Y(mGk � EDC"[nF @Ro Q��jU
 � � � ��� QTS�¯D[]Q � Q Q9k�SGX�mjSG��ER_§mRk � EeC�[�F @Ro Q��jU
 � �  ���Pf ¨ � � ; � � � 
 � YP[nQTk"XPU:[nERX � k�U:U�Q9k�SjX � w Y{[]_:k"C"F:[]ERX(mGk � EDC"[nF @
 �! YP[nQTk"XPU:[nERX � k�U:U�Q9k�SjX � w Y{[]_:k"C"F:[]ERX(mGk � EDC"[nF @ �\O{k�X & �Å � ª x
 #" XPEG_:QTS � [n��k�YQ9k�SjX�mGk � EDC"[nF @Ro  � �  �!
% Ä F:EGF^S � hR_:EeE�mRk�mRE �n� Q9k o Q }
% Å � []� � []Y[nXimRk�XiF:ER_ @ mGE �]� Q9k o Q }
#% mGE �]� Q9k"F:_:[nC��NE���_�S�F�k o  Ã¢Å o QT}���U
#% � � #% ��$ � ! ¨ � � ; � � �  %

& �\[nY{F�O�EG�£F�OPk ? EGF:F:ERQ EG�£F�O{k�hG_:EeE8mGk o Q

& Å �\[nY{F�O�EG�£F�OPk � [n� � []Y	[nXF�OPk3hR_HEDE�mRk o Q
' o � o)( C"EDER_HYP[]XPSjF�k�YP[n_:k"C"F�[nERXPU

v



' � ' ���
( � ( ���
� hR_HEDE�mGk%SjU:��k�C"FJ_:SjF�[nE o & � � �
� C"ERXimRk�_HhRk�X{C�k.C"_:[�F�k�_H[³S
� hR_HEDE�mGk�OPS � � w SGXPh � k o _�SGY
� S ? U:E �n� F�k;me[]UHC�ERUH[nF @Go ��S w U
� YPk"XPU:[�F @Rocd h �jQ }
� U � _H�®SGC"k�F:k�XPUH[]ERX o�< �jQ
& " XPEG_:QTS � [n��k�YUHOPk�Sj_JU�F�_Hk�U:U¢SjF�F:OPk � []� � [nY w mjSG��ER_'[]XiF�k"_H�®SGC"k o & �Å � � & �Å � � !
& Å � UHOPk�SG_\U�F�_:k"U:U�SjF�F�OPk � []� � []Y w mjSG��ER_'[nXiF�k�_��®SGC�k o < �jQ9f
& �Å � & Å � ��� ¨ � � ; � � � 
& �Å � � ! UHOPk�SG_\U�F�_:k"U:U�SjF�F�OPk � []� � []Y w mjSG��ER_'[nXiF�k�_��®SGC�k��\OPk"X  � ª x
& � S�mRk"_�SGhGk%UHOPk�SG_\U�F�_:k"U:U¢SjF�F�O{k3�§S �n� o�< �jQ f
& �� & � ��� ¨ � � ; � � � 
� Q9k�XP[nU:C � U\C�ERXiF^SjC"F¢SGXPh � k o _:SGY
� ! Q9[]XP[nQ � Q Q9k�XP[nU:C � UJC"ERXiF^SGCWF;SjXPh � k o _:SGY
� � Q9k�XP[nU:C � U\C�ERXiF^SjC"F¢SGXPh � k3SjF ? [�� � _:C�SjF�[nERX o _:SGY

� ��¿ ����¼��1Á£�G���±¼ ¿

	 XiF�k"_:XNS �n� @ hR_HEDE�mRk"Y¹Y � CWF�U�SG_Hk � UHk�Y¶[]X��P_:EeC�k"U:U�k�� � [n�PQ9k�XiF;F�E([]Q9�P_:E�mRk%OPk�S�F�F�_:SGXPU��±k�_
Y � _:[]X{h¹C�ERXPY{k�XPU:SjF�[nERX SGXPY k"mjSG��ER_�S�F�[]EGX/K 	 X UHERQTkC�SGU:k"U o U � C^O SGU�Sa_:kW�±_:[nhRk�_:SjF�[nERX C @ C � k
kWmGSj� ER_:SjF�EG_áER_ÂC�ERXPY{k�XPUHk�_1�\[�F�O3[]XiF:k�_:XPS � hR_:EeE�mRk"U o F:OPk6mGSj� ER_/�PE8� []UÂC�EeC � _H_:k"XAF£�\[nF:O3_:k�UH� k"C"F
F:E�F�OPk � [n� � []Y��PE8�3K 	 X�S�¯D[³S �n� @ hR_:EeE�mRk"Y%OPk�SjFÂ�P[n� k"U o F�OPk�mjSG��ER_=�NE��µ[]U/C"E � XiF�k"_:C � _:_:k"XiF�F�E�F:OPk
� []� � []Y9�NE��3K6M�OPk3[]XiF�k"_H�®SGC"[³S � U:OPk�SG_�UHF:_:k"U:U\Y � k�F�E�F:OPk�C�EeC � _:_:k"XiF\ER_�C�E � XAF:k�_HC � _H_:k�XiF\mjSG��ER_
�NE�� C"ERXiF�_H[ ? � F:k�U�F�E�F:OPk � []� � [nY¶�P_:k"U:U � _:k	YP_HER� o �\OP[]C^OµC�SGX·U:[]hGXP[n¤NC�SGXiF � @ Sj¦ k�C"F�F�O{k(OPk�SjF
F:_�SGXPU��±k�_'C�SG�NSjC�[nF @ Ej�/F�OPk¢hR_:EeE�mRk"Y	U � _��®SGC�kjK�M�OPk�E ?�
 k�CWF�[nmGk;EG�/F:OPk��{_:k�UHk�XiF�_Hk�U:k�SG_:C^O	�§SGU�F�E
X � Q9k�_H[]C�S �]� @ Q9EDYPk � F�OPk��NE�� EG� � [n� � []Y¶[]X¶F�_:SG� k"��ER[nYNS � hG_:EeE8mGk�U � U:[nXPhaS¤NXP[�F�k�YP[�¦=k"_:k�X{C�k
SG�{�P_:EiSjC^O2[nX2ER_HYPk�_LF:Eº�{_:E�me[]YPk�SGC�C � _�S�F�k�[]X{�±EG_:QTSjF�[nERX ERX F�OPk�k"¦ k�CWF�U9EG�;C"EDC � _:_Hk�XiF(SGXPY
C"E � XiF�k"_:C � _:_:k"XiF	mjSG� EG_9�NE�� EGX2F�O{k<�P_Hk�U:U � _:k<YP_:ER�2[]X F�OPk � [n� � []Y/K2M�OP[]UThRk�ERQ9k"F:_ @ �§SGU

s



C^OPEGU:k�XTY � k\F�E�F�O{kJ�®SGCWF�F�ONS�F'_Hk�CWF^SGXPh �P� SG_6SjXPY9F:_:[]SGXPh �P� SG_�hG_:EeE8mGk�U'SG_:k\UH� k"C�[³S � C�SGUHk�U�EG� F:OPk
F:_�SG��k��"ER[]YNS � hR_HEDE�mRk o F�O � U\Q(S d [nXPh�F�O{k%SjXNS � @ UH[]U\SGU\hRk"XPk�_:S � SGU\� EGU:U:[ ? � kjK
p [ `§E � S $ z %�UHE � mGk�Y+F�O{kC�ERXPUHk�_�mGS�F�[]EGX Ej�¢Q9ERQ9k�XiF � Q�k"� � SjF�[nERX �±ER_.F:OPk � SGQ9[]XPSG_��PE8�

EG� � []� � [nYµ[]X·_:k"C"F^SjXPh �P� SG_.hR_HEDE�mGk�U��\[nF:O+S � X{[n�±ER_HQ UHOPk�Sj_�UHF:_:k�UHUL[]Q9� EGU:k�Y SjF.F:OPk � [n� � []Y w
mjSG��ER_.[nXiF�k�_��®SGC�k � U:[nXPh¹U:k"�NSG_�S�F�[]EGX+EG��mjSG_:[]S ? � k"U�K¶lJX{�±ER_HF � XNSjF:k � @Ro F�O{[]U.QTSGX � UHC�_:[n�{FL[nU�XPE
� ERXPhRk"_�S�mGSj[ � S ? � k�[]XaF:OPkLER��k�X � [�F�k�_:SjF � _:kGK.BDC^OPX{k�[]Y{k�_�SGXPY p k � EGU $ � %��P_:E�me[]Y{k�Y¶F�OPkLk°¯PSjC"F
UHE �]� F:[]ERX·YPk"F:k�_HQT[nXPk�Y ?i@+p [³`§E � S $ z % o S � ERXPh<�\[�F�O SGX+k°¯D�P_:k"U:U:[nERX+�±ER_%F:OPk	�±_:[nC"F:[]ERXº�®SGC"F:ER_
�\OP[nC^O+SG�P�{_:E�¯D[]QTSjF�k"U�F:OPk(k°¯PSjC"FLUHE �]� F:[]ERX¶F�E��\[nF:OP[]X z�� ?A@ � UH[]XPh�F�OPk9¤N_:U�F.F�k"_:Q EG��F:OPk
[nX{¤NXP[�F�k�UHk�_:[nk�U£U:E �n� F�[nERX/KáM�OP[nUÂkW¯D�P_:k"U:UH[]ERX���SGU � UHk�Y ?A@ BeC^OPXPk�[nYPk�_£SGX{Y p k � ERUáF�E\YPk"F:k�_HQT[nXPk
F:OPk·X{ERXPYP[nQTk"XPU:[nERXNS � O{k�SjF�F�_:SGXPU:��ER_�F�C�SG�NSGC"[nF @ EG��S�¯D[³S �n� @iw hG_:EeE8mGk�Y OPk�SjF��P[]��k�U"K l¢��ERX
k°¯PSjQT[nXNSjF�[nERX EG�%F�OPk p [ `§E � S k�� � SjF:[]ERX o [nF�[nU�E ? me[nE � U�F�ONSjF�F:OPk·_Hk�CWF^SGXPh �P� SG_hG_:EeE8mGk·[nU
C"ERQT� � k"F:k � @ � �P�n��� [ÉK kGK o F�OPk3Q9k�XP[nU:C � U\C�ERXiF^SjC"F¢SGXPh � k�[]U � ª�� x�� K
� @A@ SGUH�§SGQ @ k"F.S � K $ v % � UHk�YµF:OPk
	�S � k�_ d [nX ? E � XPYNSG_ @ Q9k"F:OPEeYºF:E<U:E � mRk�F�O{k(�£ER[]UHU:ERX

k"� � SjF�[nERX�F:E¢Y{k"F�k"_:Q9[]XPk6F�O{k�� � []Y3mRk � EDC"[nF @ [nX�F:_:[]SGXPh �P� SG_/hR_HEDE�mGk�U�K 	 X%F:OP[]U£UHF � Y @Ro []XiF�k"_H�®SGC"[³S �
UHOPk�SG_�UHF�_Hk�UHU3�§SGU;�"k�_HE o SGXPYaF:OPk�hR_HEDE�mGk�ONS � � w SGXPh � k%SGXPY¹C�EGXAF�SGC"F�SGXPh � k%�'k�_:k�mjSG_H[]k"Y<�±_:ERQ
��ª u F�E �Gx �.SGX{Y � ª x���z ��F:E�F:OPk9� �{�]� hR_HEDE�mRk9C�EGXPYP[nF:[]ERX ¨ � 4 � ª� x ��WK	M�OPkT_:k"U �P� F�U
�'k�_Hk�P_:k"U:k�XiF:k�Y hG_�SG�PO{[]C�S �]� @ SjXPY+[]X F�S ? �P� SG_%�±ER_HQ o �\OP[]C^O []X{C �]� YPk�Y F:OPk	C�_HERU:U w UHk�C"F:[]ERXPS �
SG_Hk�S o QTk�SGXµmGk � EeC�[�F @Ro O @ YP_:S �P� []C9YP[³SGQ9k"F:k�_ o SGXPY �1ER[nU:k � [ �]� k�X � Q ? k"_�K 	 F.�§SGU.�±E � XPYµF�OPSjF
F:OPk��1ER[nU:k � [ �]� k;X � Q ? k�_�[nXPC�_Hk�SGUHk�Y<Q9ERXPEjF�ERXP[nC�S �n� @ �\[�F�O�QTk"XP[]UHC � U\C"ERXiF^SGCWF�SjXPh � kjK

� S�kWFJS � K $ s %/YPk"F:k�_:Q9[]X{k�Y	F�O{k��1ER[nU:k � [ �n� kJX � Q ? k"_��±ER_'F:OPk;�NE��´EG� � [n� � []Y	[nX(F�_H[³SGXPh �P� SG_
hR_HEDE�mGk�U3�\[nF�O � [n� � []Y w mGSj� ER_¢�±_:[]CWF�[nERXNS � [nXiF�k�_:SGC"F:[]ERX=K(M�OPk9hR_:EeE�mRkTONS � � w SGXPh � k�_�SjXPhRk�Yº�±_:ERQ
� x�� � �4�Rx�� SGXPYµF:OPk(Q9k�XP[nU:C � U�C�EGXAF�SGC"F�SGXPh � k9�§SGU.mjSG_H[]k"Y·�±_:EGQ � ª x F�E �Rx�� K�M�OPk
C"ERXPU:k"_HmjSjF:[]ERX Ej�\QTERQ9k�XiF � Q k�� � SjF:[]ERX �§SGU.F:_�SGXPU��±ER_:Q9k�Yµ[]XiF�E<F:OPkbÂSG� � SGC�kTk�� � SjF:[]ERXµ[]X
F:k�_:Q9U�EG� � []� � [nY mGk � EDC"[nF @Ro �\OP[]C^O ��SjUTUHE � mGk�Y � U:[]X{hµU:k"�NSG_:SjF�[nERX2Ej��mjSG_:[]S ? � k�U�SGXPY � [nXPk�Sj_
U � � k"_:��ERU:[�F�[nERX/K p [ �9C �P� F�[]k"U��§k"_:k;k"XPC�E � XAF:k�_Hk�Y	�\[nF:O	_:k"U:��k�CWF§F�E.SG�P� � []C�SjF�[nERX�EG�/F�O{k � [n� � []Y w
mjSG��ER_9[]XiF�k"_H�®SGC"k ? E � XPYNSG_ @ C"ERXPYP[�F�[nERX o UH[]XPC"k�F�O{k � [n� � []Y w mGSj� ER_�[nXAF:k�_��®SGC�k�mRk � EDC"[nF @ []U(SGX
� X d X{E8�\X � � XPC"F:[]ERX2EG�;F�O{k�mjSG��ER_9mGk � EDC"[nF @ K M�OPk�QTkWF�OPEeYPE � ERh @ � U:k�Y F:EµE�mRk"_:C"ERQTk�F�OP[nU
YP[ �9C �P� F @ _Hk�� � [n_:k�YaSGXakW¯D��k�_H[]Q9k�XiF^S �n� @ YPkWF�k"_:Q9[]XPk"YaC�Eek �9C�[nk�XiF�K¢� YP[nQTk"XPU:[nERX � k�U:U � [n� � []Y w
mjSG��ER_�[nXAF:k�_��®SGC�k��NE��2X � Q ? k�_���SjU�[]XiF�_HEDY � C�k�YLF:E%SjC�C�E � XiF��±ER_�F�OPk�[nXiF�k�_��®SGC�[]S � UHOPk�Sj_�UHF�_Hk�UHU�K
M�OP[nU/mjS �]� k�Y{k"F�k"_:Q9[]XPk"Y�F�OPk6_:k � SjF:[nmGk�mRk � EDC"[nF:[]k�U=EG�DF:OPk � [n� � []Y�SGX{Y�mjSG��ER_ÂSjFáF:OPk � []� � [nY w mjSG��ER_

u



[nXAF:k�_��®SGC�k o �\OP[nC^O[]Q9�NSGC"F:k�Y9F�OPk;QTSGhRX{[nF � YPk¢Ej�áF�OPk��1ER[nU:k � [ �]� k¢X � Q ? k"_�K 	 F§�§SGU��±E � XPY(F�OPSjF
F:OPk'�±_H[]C"F:[]ERX��®SGCWF�ER_1[]XPC"_:k�SGU:k"Y.�\[nF:O%F�O{k§[]XiF:k�_H�®SjC�k'�PE8� X � Q ? k"_�SGXPY%C�ERXiF�SGC"F�SGXPh � kGK1ZJk"U �P� F�U
�±_HERQtF�OPk'kW¯D��k�_:[nQTk"XiF�kW¯Dk"C � F:k�Y ?i@ � @A@ SGU���SGQ @ k"F�S � K $ v %e�±ER_1X{E � [n� � []Y w mjSG� EG_áU:OPk�SG_�U�F�_:k"U:U
UHOPE��§k"Y	SGX�kW¯DC"k �]� k�XiF�C�ERQ9�NSG_H[]UHERX��\[nF:O�F:OPkJSGXNS � @ F�[]C�S � UHE �]� F�[]EGXLE8mGk�_�F�O{kJ_:SGXPhRk"U6EG��hR_:EeE�mRk
ONS � � w SjXPh � k�SGXPY�C�ERXiF�SGC"F¢SGXPh � k;Q9k�XiF�[nERXPk"Y<S ? E�mRkjK
Z\ERQTk"_:E�SGXPY·|�EGUHF $ u %'SGXNS � @ ��k"YµF�OPk9�NE�� EG� � []� � []Yº[]X·S�F:_:[³SjXPh �P� SG_�hR_:EeE�mRk9�\[nF�O·XPE

UHOPk�SG_�UHF�_Hk�UHU3SjF;F�O{k � [n� � []Y w mGSj� ER_�[nXiF�k�_��®SGC�kjK 	 X¹�NSG_�F�[]C �P� Sj_ o F�OPk.�PE8���±_HERQ,S	U:k�UHU:[ � k�YP_HER�
[nXAF:E�F:OPkJhR_:EeE�mRk\��SGU�EG�á[nXiF�k�_Hk�U�F�K��²XPERX � []XPk�SG_��NSG_�F�[]S � YP[n¦ k�_Hk�XiF�[]S � YP[�¦ � UH[]ERX�k"� � SjF�[nERXT�§SGU
�P_Hk�UHk�XiF�k"Y��\O{[]C^O	YPk"U:C"_:[ ? k�Y	F:OPk¢F:[]Q9k w YPk���k�XPY{k�XiF�OPk"[]hROiF§EG� � [n� � []Y9[]X9F�OPk;hG_:EeE8mGk�[nXTF�k"_:Q9U
EG��F:OPk	hR_HEDE�mGk	hRk�EGQTkWF�_ @Go Q9k�XP[nU:C � U�C�ERXiF�SGC"F�SjXPh � k o SGXPY � � []Y �{_:ER��k�_�F�[]k"U�Ka� U:[]Q9� � [n¤Nk"Y
UH[]Q9[ � Sj_:[nF @ U:E �n� F�[nERX.�§SGU6�P_:k"U:k�XiF:k�YT�±EG_�F�OPk�_Hk�hR[nERX��\OP[nC^O��§SGU��®SG_��±_HERQ�F�OPk�UHk�U:UH[ � k�YP_:ER�=K��
� �P�n� U:[nQT[ � SG_H[nF @ UHE �]� F�[]EGX��§SGU;S � U:ETU:OPE��\Xa�\OP[nC^O¹SGC"C�E � XiF:k�Ya�±ER_\F�OPk%_:k"hR[]ERX�XPk�SG_¢F:OPk%� � []Y
YP_HER� � k"F�K 	 F��§SGU��±E � XPY F�ONS�F�F�OPk	�'k"FHF�[nXPha�±_:ERXiFL��ERUH[nF�[nERX·�§SGU��P_HER� EG_HF�[nERXNS � F:E ¨ � � �V � f o
�\OPk"_:k;F:OPk;YP[�¦ � UH[]ERXTC�Eek �9C�[nk�XiF � �§SGU�_:k � SjF:k�Y(F:E.F�O{k�hR_:EeE�mRk;hRk"ERQ9k"F�_ @Ro � []� � [nY9me[nU:C�EGU:[nF @Go
SGX{Y � []� � [nY w mjSG��ER_§U � _H�®SjC�k3F�k�X{U:[]EGX/K
bá[]X.SGXPY��cSGhROP_H[ $ � %DQ9EDYPk � k"Y%F�O{k'�NE�� EG� � [n� � []Y�[]X�F�OPk�F�_:[]SGXPh �{� SG_ÂhR_HEDE�mRk"U�EG��SJ_:EGF�SjF�[nXPh

Q9[]XP[]SjF � _:kLOPk�SjF��P[n� kjK�� C�EG_:_:k � SjF:[]ERX¶�±ER_3F�OPk9�±_:[nC"F�[nERX¶�®SGC"F:ER_��§SGU��{_:E�me[]YPk"Y []XºF�k�_HQTU�EG�
F:OPkaU:O{k�SG_TUHF�_Hk�UHU�SjF(F:OPk � [n� � []Y w mjSG� EG_L[]XiF�k"_H�®SGC"kGKtM�OPk � SGQ9[]XNSj_��PE8�,[nX2F�O{k<F�_H[³SGXPh �P� SG_
hR_HEDE�mGkº�§SGU<UHE � mGk�Y � U:[nXPh S ¤NXP[�F�k¶k � k�Q9k�XiF�F:k�C^OPX{[]� � k·�±EG_�UH[]YPk � k"XPhGF:OPU�_:SGXPhR[nXPh+�±_:ERQ
��� z 4+F^SGX f ��ª x � �;F�E x K �iu QTQ¬SGXPY � [n� � []Y w mGSj� ER_1U:OPk�SG_�UHF�_Hk�UHU & Å � ªt� � ��� z�x���� F�E x K xRuRu
< �jQTfL�±ER_�S¹hR_HEDE�mGk�OPS � � w SGXPh � k(EG� � ª � x�� SGX{Y2Q9k�XP[nU:C � U�C�ERXiF^SjC"FTSGXPh � k � ª vGx�� K �
_Hk�hR_Hk�U:UH[]ERX�SGXNS � @ U:[nU���SGU � UHk�Y�F�E�_:k"�P_:k"U:k�XiF¢F�OPk3YNSjF�S�F�EL�\[nF:OP[]X	��� ��
�� K
I�OP_ � UHF^S � k"m SGXPY²�cSGhROP_H[ $ � %3SGXNS � @ ��k�Y F:OPk¹� �P�]� @ YPkWmRk � ER��k�Y � SGQ9[]XPSG_T�NE�� EG� � []� � [nY

SGX{Y�mjSG��ER_¢[nX�Q9[]X{[³SjF � _:k�OPk�SjF¢�P[]��k�U � U:[nXPh(S�¤NXP[�F�k�k � k"QTk"XiF�UHE �]� F:[]ERX=K 	 X<�NSj_HF�[nC �P� SG_ o F:OPk
C�SGU:k%[]X��\O{[]C^OaF�O{k%mjSG��ER_JmGk � EDC"[nF @ ��SjU�OP[nhROaSGX{Y<F�OPk%C�_HERU:U w U:k"C"F:[]ERXNS � SG_Hk�SGU¢EG��F�O{k%mjSG��ER_
SGX{Y � []� � [nY·�'k�_:k�C"ERQT�PSG_�S ? � k(�§SGULEG�¢[]XiF�k"_:k"UHF�K 	 FL��SjUTSjU:U � QTk"Y F:ONSjF o �\[�F�O+_Hk�U:��k�CWF�F�E
F:OPkmGSj� ER_L�NE�� o F�OPk � [n� � []Y mRk � EeC�[�F @ SjFLF�O{k � []� � []Y w mjSG��ER_.[nXAF:k�_��®SGC�k�§SGUT�"k�_HEPK �NER_�F:OPk
� []� � []Yº�NE�� o F�OPk(U:OPk�SG_�UHF:_:k"U:U9SjF.F:OPk	[nXAF:k�_��®SGC�k(�§SGU�k"� � S � SGX{Y ER�P��ERU:[�F�k9F�EaF�OPSjF�EG��F:OPk
mjSG��ER_�K M�OP[nUTQ9k�SGXiF�F�OPSjF�F�OPk�mRk � EeC�[nF @ hR_�SGY{[]k�XiF9[]X F�O{k � []� � []Y �§SGUT_:k � SjF�k"Y F:EºF:ONSjF9EG�
F:OPk%mjSG��ER_\mD[]S(S9_�SjF:[]E(Ej�6S ? UHE �]� F:k�me[nU:C�EGU:[nF:[]k"U�KJM�OPk.Q9ERQ9k�XiF � Q¡k"� � SjF�[nERX��±ER_\F�O{k%mjSG��ER_

�



YPEGQ(SG[nXT�§SGU§¤N_HUHF�UHE � mGk�Y	F:E�YPk"F:k�_HQT[nXPk�F�O{k;U:OPk�SG_�U�F�_:k"U:U�YP[nUHF:_:[ ? � F�[nERX	SjF'F�OPk � []� � [nY w mjSG��ER_
[nXAF:k�_��®SGC�kjKJM�O{k�X<F:OPk.Q9ERQ9k�XiF � Q k"� � SjF�[nERX��±EG_\F:OPk � []� � [nY�YPEGQ(SG[nX��SGU¢U:E � mRk"Y � U:[nXPhTF:OPk
UHOPk�SG_%UHF:_:k�UHUL[]X{�±EG_:QTSjF�[nERX¹�±_:ERQ F:OPk(mjSG��ER_%UHE �]� F�[]EGX/K�M�OPk	_:k"U �P� F�U%�P_:k"U:k�XiF:k�Y+�§k"_:k	�±ER_%S
UH� k"C�[n¤PC�OPk�S�F��P[n� k�hRk�EGQTkWF�_ @ F:ONSjF�QTSjF:C^OPk�Y�S��{_:k"me[nE � U�k°¯D� k"_:[]Q9k�XiF�S � U�F � Y @ K 	 F��§SGU��±E � XPY
F:ONSjF�F�O{k¢UHOPk�SG_6U�F�_:k"U:U§SjF�F�OPk � []� � []Y w mjSG��ER_�[nXAF:k�_��®SGC�k��§SGU'X{EGF � XP[��±ER_:Q oi? k"[]XPh3hR_Hk�SjF:k�_6XPk�SG_
F:OPkL� EG[]XiF;EG��C"ERXiF^SGCWF��\[nF�OaF:OPkLU:E � []Y<hR_:EeE�mRk��§S �]� K�M�O{[]U;kW¦=k"C"F��§SGU3QTER_Hk�U:[nhRXP[�¤NC�SGXiF¢�±ER_
UHQ(S �n� k"_1mjS �]� k�U6EG��QTk"XP[]UHC � U6C"ERXiF^SGCWF§SjXPh � kjK 	 XTSGYPYP[�F�[nERX o F:OPk\U:OPk�SG_6UHF�_Hk�UHU§SjF�F:OPk\[]XiF�k"_H�®SGC"k
? k�C�SGQTk�Q9ER_Hk � XP[n�±EG_:Q4SjU\F:OPk�mjSG� EG_�U:�NSGC"k ? k"C�SGQ9k3QTER_Hk�_:k"UHF�_H[]CWF�k�Y=K
I�E � EeYP�"[]k 
 kWFaS � K $ 
 %�SjXNS � @ �"k�Y F�OPkºhR_�S�me[nF @iw YP_:[�mRk�X �NE�� EG� � [n� � []Y []X²S+F�_H[³SGXPh �P� SG_

hR_HEDE�mGk��\[�F�O XPEºU:OPk�SG_(S�FLF�OPk � [n� � []Y w mGSj� ER_%[]XiF�k"_H�®SGC"kGK M�OPk�U:ONSG��k�EG�¢F:OPk � []� � [nY w mjSG��ER_
[nXAF:k�_��®SGC�k���SGU�YPk"F:k�_:Q9[]X{k�Y¹[]X�F�k"_:Q9U;EG��F:OPkL�§ERX{Y¹X � Q ? k"_;SGX{Y¹QTk"XP[]UHC � U;C"ERXiF^SGCWF�SGX{h � kjK
BeF�SG_HF:[]XPha�\[�F�O F:OPk	|�E � XPh w bÂSG� � SjC�k(_Hk � SjF�[nERX o S¹XPERX � []XPk�SG_ ? E � X{YNSG_ @iw mGS �]� k�P_HE ? � k�Q �±ER_
F:OPk � []� � [nY w mjSG��ER_;[nXAF:k�_��®SGC�k9U:ONSj� k9��SGU%U:E � mRk"Y/KM�OPkT�PE8� ¤Pk � Yº��SjU%F�O{k�XµUHE � mGk�Yµ�±EG_3F:OPk
�±_H[]C"F:[]ERXT�®SGC"F:ER_ � U:[nXPhLF�OPk ? E � XPYNSj_ @ C"E �]� EDC�SjF�[nERX(Q9k"F:OPEDY=K�M�OPk%_:SGXPhRk�Ej���NSj_�SGQ9k"F:k�_:U��§SGU
SGU\�±E �n� E��\U

�
hR_:EeE�mRk�ONS � � w SGXPh � k ��ª u F:E� x��Wo Q9k�X{[]U:C � U�C"ERXiF^SGCWF;SjXPh � k � ª u F�E siu ��o SGXPY

�§EGXPY X � Q ? k�_L�'E¶ª ���"� f���� ª x K xRxDzRo�x K x{zRo�x K zGo�z K x SGXPY u K x{o �\OPk�_Hk � [nU%F:OPkTmGk�_HF:[]C�S �
YP[nUHF�SGXPC�k��±_:EGQ F�OPk � [n� � []Y w mjSG� EG_;[]XiF�k"_H�®SGC"kLF�E�F�OPk ? EjF:F�EGQ EG�§F:OPkThG_:EeE8mGkGK 	 F%�§SGU%�±E � XPY
F:ONSjF�F�O{k%�'ERXPY�X � Q ? k"_\ONSGY�S�UH[]hRX{[n¤NC�SGXiF\k"¦ k�C"FJERX�F�O{k3�±_H[]CWF�[]EGX(�®SGC"F:ER_�EG�1F�OPk��NE��3K
M�OPk\E ?�
 k"C"F:[nmRk\EG�cF:OPk��P_:k"U:k"XAF'UHF � Y @ �§SGU�F�E�Y{k"F�k"_:Q9[]XPk�F:OPk�Q9k�SGX�mGk � EeC�[�F @Ro mGE �]� Q9k"F:_:[nC

�NE�� _:SjF�k o SGXPY+�£ER[]UHk � [ �]� k9X � Q ? k"_.�±ER_3F�OPk(�PE8� Ej� � []� � [nY·[nX·F:_�SG��k��"ER[]YNS � hG_:EeE8mGk�U"KaM�OPk
kW¦=k"C"F�Ej�{mjSG��ER_á�NE��\[]XPh¢E8mGk�_£F�OPk � [n� � []Y w mGSj� ER_=[]XiF�k"_H�®SGC"k��§SGU�SjC�C�E � XiF�k�Y%�±ER_ ?A@ _Hk � S�F�[]X{h\F:OPk
� []� � []Y¹mGk � EeC�[�F @ hR_�SjYP[]k"XAF3F:E�F�O{k9�±_H[]C"F:[]ERX¹�®SGCWF�ER_�EG�'F�OPk�mjSG� EG_�KM�OP[nU.SG�{�P_:EiSjC^O SGUHU � Q9k�Y
F:ONSjFF�O{k � []� � [nY mRk � EeC�[nF @ YP[]Y XPEGF�S�¦=k"C"F�F�OPk¹mjSG��ER_(mGk � EeC�[�F @ � [©KçkjK o F�OPk¹mjSG��ER_	mRk � EeC�[nF @
SjF�F:OPk�[nXiF�k�_��®SGC�k�§SGU(�"k�_HEPK 	 X2SGYPYP[�F�[]EGX o F:OPk�mGSj_:[³S�F�[]EGX+EG��F:OPk�UHOPk�Sj_TU�F�_:k"U:U(S � ERX{h¶F:OPk
� []� � []Y w mjSG��ER_.[nXAF:k�_��®SGC�k���SjUTXPk"h � k"C"F:k�Y $ � %©K M�OPk�C�ERX{U:k�_�mjSjF�[nERX2Ej�;Q9ERQTk"XiF � Q$k"� � SjF�[nERX
�§SGU�UHE � mGk�Y � U:[nXPh 	3S � UHU w Bek�[]Y{k � [�F�k"_�SjF:[]ERX9�\[nF�O(U � C"C�k�UHU:[�mRk�E8mGk�_ w _:k � S�¯{SjF:[]ERX=K�M�OPk�SGXPS � @ U:[nU
�§SGUámjS � [nYNSjF�k"Y � UH[]XPh�F�O{k�_Hk�U �P� F:UáEG�{UHk"mGk�_�S � �{_:k"me[nE � UáUHF � YP[nk�UÂ[]XPC �]� Y{[]XPh§F:OPk��NE�� EG� � []� � []Y�[]X
_Hk�C"F�SGXPh �{� SG_§SGXPYF�_H[³SGXPh �P� SG_�hR_HEDE�mRk"U��\[nF:O � []� � [nY w mjSG��ER_�[]XiF�k"_�SGCWF�[nERX/K�M�OPk�Q9k�SjX	mRk � EDC"[nF @Go
mGE �]� Q9k"F:_:[nC��NE�� _�SjF:k o SGXPY �1EG[]U:k � [ �n� k�X � Q ? k"_�SG_:k<�P_:k"U:k�XiF:k�Y¥[nX F�k"_:Q9UEG�3F�OPk<hR_:EeE�mRk
SGUH� k"C"F�_�S�F�[]E²¨ x � � � z��Îu  o hG_:EeE8mGk¶ONS � � w SGXPh � k+¨ x � � � �Rx �^ o Q9k�XP[nU:C � U�C�ERXiF^SjC"F

�



SGX{h � k9¨ x � � � � x � � �R o SGXPY<Y{[]Q9k�XPUH[]ERX � k�UHU�U:OPk�SG_¢U�F�_Hk�U:U�SjF\F�OPk � [n� � []Y w mjSG� EG_�[]XiF�k"_H�®SGC"k
¨ � x�� sAu � & �Å � � u �çx WK·M�OPk�_:k�U �P� F:U��§k"_:k � UHk�Y F�E¹YPkWF�k�_HQT[nXPk	F�O{kk"¦ k�C"F:U�EG�JhR_:EeE�mRk	¤ �n�
SGQ9E � XiF�EGX�F:OPk�C�Sj�P[ �n� SG_ @ � []Q9[nF�EG�£F�O{k�_:k"mGE � me[nXPhLOPk � []C�S �]� @Aw hR_:EeE�mRk"Y(OPk�SjF\�P[]��k�UHF � YP[nk�Y ?i@
`�SGU�F � k'kWF�S � K $ ��%©K1M�OPk§�P_:k"YP[]CWF�[]EGXPU1Ej�PF�OPk'[]Q9�P_:E�mGk�Y.C�SG�P[ �]� Sj_ @ � []Q9[nFáQ9EeYPk � �'k�_:k§C�ERQ9�NSG_Hk�Y
F:E�F:OPk3kW¯D��k�_:[nQTk"XiF^S � YNS�F^SLE ? F�SG[]XPk"Y/K

� ���D���£¾e½µ�D���©�R�PÀ§��¼ �Â¾DÀ
�tC"ERXPUHF�SGXiF��P_HER� k"_HF @ � [n� � []YT�PE8�\U�U�F�k�SGYP[ � @ []XS�F�_�Sj� k"��ER[nYNS � hR_:EeE�mRk�SGU§U:OPE��\X[]X	��[]hPK

z K��¥QTk"XP[]UHC � U o �\OP[]C^O�[nU�SGU:U � Q9k�YF�E ? k�C�[n_:C �{� SG_ o C"ERQT�{_:[]UHk�U§F:OPk � [n� � []Y w mjSG� EG_'[nXAF:k�_��®SGC�kjK
�NER_�� �P�]� @ YPk"mGk � EG� k"Y � SGQ9[]XNSj_6�PE8� �\[�F�O	XPE ? EeY @ �±ER_:C"k�U o F�OPk;Y{[]Q9k�XPUH[]ERX � k�UHU§C�EGXPU:k"_HmjSjF�[nERX
EG�1QTSGU:U\SGX{Y�Q9ERQ9k�XiF � Q k�� � SjF:[]ERX{UJ_Hk�Y � C�k3F�E $ z�x %� f  �� ' � f 4 � f  �� ( � f ª � z ¨ z 

q XF�OPk3hR_HEDE�mGk3�§S �n� U o F�OPk3XPE w U � []�C�EGXPYP[nF:[]ERX[nU�[]X�k"¦ k�CWF�K

 � ª x �

�������� �������
x � ' � � �	� ( � ª x

� � ' � � �4 F^SjX �
� ( � ª ¨ ' � � ��{C"EGF � �±ER_ ��� x
' � ª �� x � ( � ��z �±ER_ ��ª x

¨©�R

��F\F�O{k � []XPk�EG��U @ QTQ9k"F:_ @Ro F:OPk�mRk � EeC�[nF @ hR_�SjYP[]k"XAF\[nU���k"_:E9[]XF�OPk ' � YP[]_Hk�CWF�[]EGX�  �� ' � ª x � ' � ª x � x � ( � � ¨ z 4 � �  � � � ¨ v 

�\OPk"_:k

� � ª � � z ��� �4 F^SjX �� � � f ¨ s 

M�OPk3YP[nQTk"XPU:[nERX � k�U:U�_:SGYP[ � U�EG�1C � _�mGS�F � _Hk�[nU\hR[nmGk�X ?i@

� � ª
����� ���� ¨ � 4+F^SGX �R z 4��±C"EGF � � UH[]X �

U:[nX ��U:[nXÂ¨ �54 � �� � f �±EG_ ��� x
�%U:k"C � �±ER_ ��ª x

¨ u 






q XF�OPk � []� � []Y w mjSG��ER_§[nXAF:k�_��®SGC�k o S � XP[n�±ER_HQ UHOPk�SG_\U�F�_:k"U:UJ[]XF�O{k � YP[]_Hk�C"F:[]ERX[nU�[]Q9� EGU:k�Y=K�  �� 9 � ª & �Å � �
x � ' � � �4 F^SjX �
� ( � ª¬¨ z 4 � �  � � � � f � ' � f ¨ � 

M�OPk�Y{[]Q9k�XPUH[]ERXNS �D� []� � []Y w mjSG��ER_Â[]XiF�k"_H�®SGC"k�U:OPk�SG_�UHF:_:k"U:U�C�SjX ? k�C�SGUHF6[nX.F�k"_:Q9U�EG�cF�OPk��±_H[]CWF�[]EGX
�®SGCWF�ER_�Ej�1F:OPk�mGSj� ER_"K

& Å � ª

������� ������
� � � ¨  �  f� � « � �±ER_�C�EeC � _H_:k�XiF��NE��

�
� � � ¨  �  f� � « � �±ER_�C�E � XiF:k�_:C � _:_Hk�XiFa�NE��

¨©�R

M�OPk��£ER[]UHk � [ �]� k�X � Q ? k"_\EG�1F:OPk � [n� � []Y[]XF:OPk3hR_:EeE�mRk�[]U\hR[�mRk"X ?i@

�1E.ªt«=Z\kJª � � f�
�  � ¨ 
 

M�OPk3YP[nQTk"XPU:[nERX � k�U:U�O @ YP_:S �P� [nC�YP[³SjQTkWF�k�_§[]U

� �� ª
���� ��� � � �4¥¨ ��4 F�SGX �R/¨ z 4 � �  � � � f�C�ERU � V � � �� � � � ¨ � 4 U:k�C �G � V �±ER_ � 4 ����� � �
�\¨©� �4 F�SGX �Rá¨ � 4 UHk�C �G � V �±ER_ �54 � ª � � �

¨ �i

M�OPk3Q9k�SGXmGk � EeC�[�F @ []U�Y{k"¤NXPk"YaSGU

 � ª �Ã �Å��	��
 � ����! �����!
 � � ( � � ' � ¨ z�x 

�\OPk"_:k3F�OPk3YP[nQTk"XPU:[nERX � k�U:U§C�_:EGU:U w U:k"C"F�[nERXNS � Sj_:k�S�[]U�hG[nmRk"X ?A@

Ã �Å ª
���� ��� � 4´¨ ��4 F�SGX �R/¨ z 4 � �  � � � f C"ERU � V � � �� � � �±ER_ � 4 ����� � �
� ��4 F�SGX � �±ER_ �54 � ª � � � ¨ zGz 

� �<Á£½µ¾A� �®�R�NÀ���¼ �£¾eÀ
M�OPk�k �n� [n�{F�[nC%�£ER[]UHU:ERXºk�� � S�F�[]EGX¹hR[nmGk�X¶[]X¹k"�eX=K¨ z J�\[nF:OºQ9[�¯Dk"Y ? E � XPYNSG_ @ C�EGXPYP[nF:[]ERX{U

$ k��AXPU"K�¨É�R o ¨ v �SGXPYµ¨ �  %Â��SGUJU:E � mRk"Y � UH[]XPh
	�S � U:U w BDk"[]YPk � [�F�k"_�SjF:[]ERX	�\[�F�O<U � C�C"k�UHU:[nmGk�E�mRk"_ w
_Hk � S8¯PS�F�[]EGX SGXPY SaC"k�XiF�_:S � YP[�¦=k"_:k"XPC�[nXPhaU:C^O{k�Q9k $ zRz %ÉK¶M�OPkC"ERXimRk�_HhRk�X{C�k�C�_H[nF�k"_:[]S��±ER_%F:OPk
[�F�k�_:SjF�[�mRk�U:E �n� F�[nERX��§SGU;UHk"F;F:E � ª z�x �����±EG_¢k�SGC^O¶C�SGUHkGK;�¬hG_:[]Y�[]XPY{k���k�XPYPk"XPC�kLC^O{k�C d �§SGU

�



QTSGYPk�[nXa�\OP[]C^O¶F�O{kLX � Q ? k"_�EG��hR_:[nYPU�[]X¹k�SGC^OºYP[]_Hk�C"F:[]ERX���SGU3YPE � ? � k"Y/K g O{k�X¶F�OPk�mjS �n� k
�±ER_;F:OPkT�1ER[nU:k � [ �]� kLX � Q ? k�_3YP[]YºXPEGF�C^ONSjXPhRk ?A@ Q9ER_Hk�F:ONSGX v �	o hG_:[]Y¶[nXPYPk���k�X{YPk�XPC"kT�§SGU
C"ERXPU:[nYPk�_Hk�Y<F:E ? k%_Hk�SGC^O{k�Y/KJM�OPk.C"ERXimRk"_:hRk"XPC�kLC"_:[nF:k�_H[³SL��SGUJF�OPk"Xa_:k"Y � C"k�Y ?i@ SGX<ER_HYPk�_JEG�
QTSGhRXP[�F � Y{k%�\OP[ � k�QTSG[]XiF�SG[]XP[nXPhTF:OPkLOP[nhROPk�U�F3X � Q ? k�_�EG�'hR_:[nYPU�K 	 ��F�OPk��£ER[]UHk � [ �]� k%X � Q ? k�_
YP[nY¹XPEGF�C^OPSGXPhRk ?i@ Q9ER_Hk.F�ONSjXº� �	o F�OPkLUHE �]� F:[]ERX���SjU�C"ERXPUH[]YPk"_:k�Y¹F:E ? kL[nXPYPk���k�X{YPk�XiF3EG�
? EGF�O�hR_H[]Y�U:[n��k�SGXPY � K q F:OPk�_��\[]U:k o S�hG_:[]Y�[]X{YPk���k�XPY{k�XPC"k%C^OPk"C d �§SGUJQ(SjYPk3SjF\F�OPk�U:QTS �n� k�_
mjS �n� k�EG� � � XAF:[ � S�C�ERXimGk�_:hGk�Y�U:E �n� F�[nERXT�§SGU�E ? F^SG[nXPk�Y/K 	 X	�®SGC"F o F�O{k;hR_:[nY	[]X{YPk���k�XPY{k�XPC"k;�±ER_
s � v Ej�1F:OPk sRsi� YNSjF�S���ER[nXAF:U�_:k"� ER_�F�k"Y��§SGU � k"U:U�F�ONSjX z�� $ z � %ÉK
M�OPkJX � QTk"_:[nC�S � Q9EDY{k � �§SGU6F�k�U�F�k"Y	SGhiSj[]XPU�F6U:k"mGk�_:S � k°¯D[]UHF:[]XPh3UHE �]� F:[]ERX{U o U � C^OSGU6_:k"C"F^SjX w

h �{� SG_JY � CWF�U o F�_:[]SGXPh �{� SG_JhR_:EeE�mRk"U��\[nF:OPE � F�[]XiF�k"_H�®SGC"[³S � U:O{k�SG_;U�F�_Hk�U:U o SGXPY¹_Hk�C"F�SGXPh �{� SG_�SGXPY
F:_:[³SjXPh �P� SG_§hR_HEDE�mGk�U��\[nF:O�UHOPk�SG_\U�F�_:k"U:U"K�BDk"k�b @ed []X{U $ z � %á�±EG_�YPk"F�SG[ � U�K
BDONSjO $ z�v %;YPk"F:k�_:Q9[]X{k�Y F�O{k¶�±_H[]CWF�[]EGX �®SGC"F:ER_:U	�±EG_(F�OPk � SGQ9[]XNSG_��NE�� �\[�F�OP[nX Y � CWF�U�EG�

mjSG_H[]E � U3C"_:ERUHU�U:k"C"F�[nERXPU � U:[nXPhaS � k�SjUHF w U:� � SG_Hk�U w QTSjF�C^OP[nXPh�F�k�C^O{XP[]� � kjK�� C�ERQ9�NSG_H[]U:EGXº�§SGU
QTSGYPk¢EG�áF�OPk;�1ER[nU:k � [ �]� k¢X � Q ? k"_ ? kWF¸�§k"k�XF�O{k;�P_:k"U:k"XAF\UHE �]� F�[]EGX	SGXPY	F:OPERUHk;hR[nmGk�X ?i@ BDONSGO
$ z�v %�SGXPY´BDONSGO²SGX{Y´báERX{YPERX $ z�s %;�±ER_ � SGQ9[]XNSj_9�NE�� []X Sµ�®SGQ9[ � @ EG�%_:k�CWF^SGX{h �P� Sj_	Y � CWF�U
¨ ��ª x � o=x��çx{z � � � z �ßx °K¢M�O{kLSGhR_Hk�k�Q9k�XiF¢��SGU�kW¯DC�k �]� k"XiF o �\[�F�OaSTQ(S�¯D[nQ � Q YP[�¦=k"_:k�X{C�k
EG� x K � � K
� @A@ SGUH�§SGQ @ kWF�S � K $ v %;�{_:k�UHk�XiF�k"Y´F:OPk<�±_:[nC"F:[]ERX �®SjC"F�EG_:U	E ? F^SG[nXPk�Y �±ER_ � SGQ9[]XNSj_��PE8�

[nX·F�_H[³SGX{h �P� Sj_�hG_:EeE8mGk�U � U:[]X{h<F�OPk 	�S � k�_ d [nXµQ9k"F:OPEDYµEG�\U:E �n� F�[nERX/K�ZJEGQTk"_:EaSjXPY·|�ERU�F $ u %
YPk"_:[�mRk�Y�SjXLk�� � SjF:[]ERX.�±EG_�F�OPk§YP[]Q9k�XPUH[]ERX � k�UHU£mGE �]� QTkWF�_:[nC'�NE�� _�S�F�k�EG� � []� � [nY.[]X�S¢F�_H[³SGXPh �P� SG_
hR_HEDE�mGk � U:[nXPh9SGU @ Q9�{F�EGF:[]C;Q9k"F:OPEeYPU\SGXPY�SL_:k"hR_:k"U:U:[nERX�SGXNS � @ U:[]U"K6I�E � EeYP��[nk 
 kWFJS � K $ 
 % � UHk�Y
F:OPk ? E � X{YNSG_ @ C"E �]� EDC�SjF�[nERX	Q9k"F:OPEDY�F�E9U:E � mRk3F�O{k%U:SGQTk3�P_HE ? � k�Q o kW¯DC�k"�{F�F:ONSjF\F�OPk � [n� � []Y w
mjSG��ER_�[nXiF�k�_��®SGC�k���SjU�XPEGF6SjU:U � QTk"Y�F�E ? k§C"[]_:C �P� Sj_�K£M�OPk��P_:k"U:k"XAF6UHE �]� F�[]EGX%�§SGU�C�EGQT�NSj_:k�Y%F�E
F:ONSjF\E ? F�SG[]X{k�Y ?i@ � @A@ SjUH�§SGQ @ k"F¢S � K��±ER_ ��ª u � SGXPY �Rx�� �±ER_�F:OPk�� �P�]� _�SGXPhGk�EG��Q9k�X{[]U:C � U
C"ERXiF^SGCWF�SGX{h � k�¨ x��nz � � � � � x � � �R°K(M�OPkTSGhR_Hk�k"QTk"XAF��§SGU%k°¯DC�k �n� k"XAF��±ER_ ��ª �Rx ��oÂ? � F
�§SGU � k�U:U�U:E(�±ER_ �9ª u � K�M�OP[]U��§SGU;Y � k.F�ETF�OPk�k°¯eF�_:k"QTk.XNSG_:_HE��\XPk�UHU�EG��F�OPk%�NE�� ¤Pk � Y��±ER_
F:OP[]U�C�SGU:kjK'M�O{k�QTS�¯D[]Q � Q � k"_:C�k"XiF�YP[�¦=k"_:k"XPC�k"U\�±EG_ �3ª u �\SGXPY �Rx ���'k�_Hk v Kß� � SGXPY x K � �	o
_Hk�U:��k�CWF�[�mRk � @ K 	 X C�ERQ9�NSG_H[]UHERX F�E¹F�O{k�_Hk�U �P� F:U ?A@ Z\ERQ9k�_HE¶SGXPY |�ERUHF $ u % o F:OPk�Q(S8¯{[nQ � Q
��k�_HC�k�XiF�Y{[n¦ k�_:k"XPC�k"U¢�'k�_Hk��DKß� � �±ER_ ��ª u � SGXPY¶�DK v � �±ER_ �Lª �Rx�� KJM�OPk�SjhR_:k"k�Q9k�XiF��\[�F�O
F:OPk§_Hk�U �{� F�U��P_:E�me[]YPk"Y ?i@ I�E � EDY{��[]k 
 kWF6S � KÂ�±ER_ÂF�OPk � E��§k"UHF�mjS �n� k�EG���§ERXPY.X � Q ? k"_��P_Hk�UHk�XiF�k"Y

z�x



¨®�§E¹ª x K xRx{z ;�§SGU � k�U:U%U�SjF:[]U��®SGC"F:ER_ @Go �\[nF:O S<QTS�¯D[]Q � Q � k"_:C"k�XiFLYP[�¦=k"_:k�X{C�k(Ej� s K u � �±ER_
�(ª u � o SGXPY z �{K � � �±ER_ �	ª �Rx � K�M�OP[]U�QTS @a? kLY � kLF�EF:OPk�SG�P�P_HE�¯{[nQ(S�F�k�XNS�F � _Hk9Ej��F:OPk
UHE �]� F:[]ERX ?i@ I�E � EDY{��[]k 
 k"F¢S � K o �\O{[]C^O���SGUJ[]XF:k�_:Q9U�EG��S�F:_ � X{C�SjF:k�Y�[]X{¤NX{[nF�k�U � Q9Q(SjF:[]ERX=K
p [ `§E � S $ z %6�P_:k"U:k"XAF:k�YµF:OPk�U:E �n� F�[nERX¹�±ER_;F�O{k(�£ER[]UHk � [ �]� k.X � Q ? k"_��±ER_�F�OPk � SjQT[nXNSG_¢�PE8�

EG�%S+C�EGXPUHF�SGXiF��P_:ER��k�_�F @ � � [nY �\[nF:OP[]X S _Hk�C"F�SGXPh �{� SG_	hG_:EeE8mGkGK g O{[ � k<[]XiF�k"_H�®SGC"[³S � U:OPk�SG_
U�F�_:k"U:U�SjF�F�OPk � [n� � []Y w mjSG� EG_§[]XiF:k�_H�®SjC�k3��SGU¢SGC"C�E � XiF:k�Y��±EG_ o F�O{k%hR_HEDE�mGk��§SGU¢SGU:U � QTk"Y�F:E ? k
C"ERQT� � k"F:k � @ � �P�]� o �\[nF:OaSTQ9k�X{[]U:C � U�C"ERXiF^SGCWF;SjXPh � k�EG� � ª � x�� K�M�OPk�C"ERQ9�NSG_:[nU:ERX ? k"F¸�'k�k�X
F:OPk�k�� � S�F�[]EGX ?i@ap [³`§E � S9SGXPYaF:OPk�_:k"U �P� F�U;Ej��F�OPk��{_:k�UHk�XiF�SGXNS � @ U:[nU¢�±ER_ � SGQ9[]XNSj_��NE�� [nX¹S
�®SGQ9[ � @ EG�§_Hk�CWF^SGXPh �P� SG_3hR_HEDE�mGk�U�SjF3F�OPkL� �P�n� hR_HEDE�mRk�C"ERXPYP[�F�[]EGX ¨ � ª � x � o£x���z � � � z��ßxDo
& �Å � ª � x��nz � x K x{o SGXPY z K x 6_:k�U �P� F:k�Y	[nXSGX	k°¯DC�k �n� k"XAF�SGhR_:k"k�Q9k�XiF§�\[�F�OS%Q(S�¯D[nQ � Q¬��k�_HC�k�XiF
YP[�¦=k"_:k"XPC�k3EG���DK v � K
M�OPk��P_:k"U:k"XAF�QTEeYPk � ��SGUJC�EGQT�NSj_:k�Y�F�E�F�O{k%C"ER_:_Hk � S�F�[]EGX�P_:k"U:k�XiF:k�Y ?i@ bá[]X�SGXPY��cSGhROP_H[

$ � % o �\OPk�_Hk�F�OPk��±_H[]CWF�[]EGX<�®SGC"F:ER_¢�±EG_�F�OPk��PE8� EG� � []� � []Y<[]X<F:_:[³SjXPh �P� SG_¢hG_:EeE8mGk�U;�\[�F�O � [n� � []Y w
mjSG��ER_JU:OPk�SG_��§SGU;�P_Hk�U:k"XiF�k�Y=K%lJX{�±ER_�F � XNS�F�k � @Ro XPEGF�k�XPE � hRO¹[]X{�±EG_:QTSjF�[nERX��SGU��P_:E�me[]YPk"Y ?i@
bá[]X·SGXPY·�cSGhROP_H[�F�E��P_:k"C�[]UHk � @ YPk"F:k�_:Q9[]X{k�F:OPk � []Q9[nF:U;EG��SG�P� � []C�S ? [ � [nF @ �±ER_�F�OPk"[]_3k�� � SjF:[]ERX=K
M�OPk"_:kW�±ER_:k o F�O{k¢C"ER_:_Hk � S�F�[]EGX9�§SGU§kWmjS �]� S�F�k�YTE�mRk�_§S��®SG[n_ � @ �\[]Y{k¢_:SGXPhRk\�±ER_�C�ERQ9�NSG_H[]U:EGX9�\[�F�O
F:OPk	�P_Hk�U:k"XiF�U:E �n� F�[nERX/KaM�OPk	SGhR_:k"k�Q9k�XiF��§SGUL� � [nF:k	hREeEDY ? kWF¸�§k"k�X x��çx � u � �5& �Å � �4x��nzGo
�\OPk"_:k3F�OPk3QTS�¯D[]Q � Q ��k�_HC�k�XiF¢YP[n¦ k�_Hk�XPC"k3[]XF�OP[nU�_�SGX{hRk���SGU¢�DKß� � K

� �	¾e��Á1À �8���N¿ � 
 �©���iÁ£��� �±¼�¿

���©� �;�P�8�N½µ¾i��� �®���¿£�NÀ��Â� �®�

� X � Q9k�_:[nC�S � UHF � Y @ ONSjU ? k"k�X C�ERQ9� � k"F�k"Y+[]X �\OP[nC^O+F�OPk	�NE��5¤Nk � Y+[]X SaF�_:SG��k���EG[]YNS �
hR_HEDE�mGk<ONSGU ? k"k�X UHE � mGk�Y/KtBD� k"C�[�¤NC�S �n� @Go mjS �]� k"UTEj��F�OPk�QTk�SGX mRk � EeC�[�F @Ro �£ER[]UHk � [ �]� k�X � Q w
? k�_ o SGXPY mRE �]� Q9k"F:_:[]C	�PE8�4_�SjF:k�Sj_:k�_:k"� ER_�F�k"Y2�±ER_LmjSG_:[nE � U�mjS �n� k�U�EG�¢F�OPk�hR_HEDE�mRk�SGUH� k"C"F
_:SjF�[nE o hR_:EeE�mRk�ONS � � w SGXPh � k o Q9k�X{[]U:C � U�C�ERXiF�SGC"F(SGXPh � k o SGXPY YP[nQTk"XPU:[nERX � k"U:ULUHOPk�SG_9UHF:_:k"U:UTSjF
F:OPk � []� � []Y w mjSG��ER_�[]XiF�k"_H�®SGC"kGK���[]h � _:k.�9U:O{E8�\U3S9C�ERXiF:E � _;� � EGFJEG��F�O{k.YP[nQTk"XPU:[nERX � k"U:UJQTk�SGX
mGk � EeC�[�F @ E ? F�SG[]XPk"Yº�±EG_�C"EDC � _:_Hk�XiF.�PE8� o XPE�UHOPk�Sj_.UHF:_:k"U:U o SGXPYµC"E � XiF�k"_:C � _:_Hk�XiF��NE��3K�M�OPk
�NE�� ? k"ONS�me[]ER_�C^OPSGXPhRk"U9UH[]hRX{[n¤NC�SGXiF � @ �\[�F�O+U:O{k�SG_LU�F�_:k"U:U o �\OPk"_:kF�O{kQ(S�¯D[nQ � Q mRk � EeC�[nF @
[nU � EDC�SjF�k"YµS � ERXPhF:OPk � []� � []Y w mjSG��ER_�[nXAF:k�_��®SGC�k��±ER_ & �Å � ª u �çx SGXPY x K x{o SGXPYº�\[nF:OP[]X¶F�OPk9[]X w

zRz



F:k�_:[nER_�EG�'F�OPkL�NE��¬¤Nk � Y¶�±ER_ & �Å � ª � x���z KT�NER_3C�E � XiF:k�_:C � _:_Hk�XiF.�PE8� $ ��[nhPKT�P¨
�
 % o S�_Hk�hR[nERX

EG�6_Hk"mGk�_:UHk�Y¹�NE�� EDC"C � _HU;XPk�SG_�F�O{k.[]XiF:k�_:UHk�CWF�[]EGX¹EG��F�O{k�hR_:EeE�mRk.�§S �n� SGX{Y<F�OPk � []� � [nY w mjSG��ER_
[nXAF:k�_��®SGC�kjK p k���k�XPYP[nXPh�ERXF�OPk3QTSGhRXP[�F � Y{k;EG�£F�OPk3C�E � XiF�k�_HC � _H_:k"XAF�U:OPk�SG_\UHF:_:k�UHU o F�O{k � []� � [nY
mGk � EeC�[�F @ C"E �P� Y ? k3k�XiF�[n_:k � @ _Hk"mRk"_:UHk�Y/K
��[nh � _:k v �P_Hk�U:k"XiF�U�F:OPk6QTk�SGX�mGk � EDC"[nF @ mGk�_:U � U�UHOPk�Sj_1U�F�_:k"U:U�SjFÂF�OPk � [n� � []Y w mjSG� EG_/[]XiF�k"_H�®SGC"k

�±ER_¢U:kWmRk�_:S � mjS �n� k�U¢EG��F�OPk.hR_:EeE�mRk�ONS � � w SjXPh � kjK\M�OPkL_�SGX{hRk.EG��F:OPk�Q9k�XP[nU:C � U;C�EGXAF�SGC"F�SGXPh � k
¨ x � � � � x � � �G��§SGU�YP[nme[]Y{k�Y�k�� � S �n� @ F:E%UHOPE�� F�O{k ? k�OPS�me[nER_6EG�=F:OPk\QTk�SGX9mGk � EDC"[nF @ �\[�F�O
� K�M�OPk�Q9k�SGX�mGk � EDC"[nF @ [nXPC�_Hk�SGUHk�U � []XPk�SG_ � @ �\[�F�OLUHOPk�SG_�U�F�_Hk�U:U6UH[]XPC"k�F�OPk��NE��2[]U�Sj[]YPk"Y ?A@ & �Å � K
	 X�SGY{YP[nF:[]ERX o  � []XPC"_:k�SjU:k�U��\[�F�OhR_HEDE�mGk;ONS � � w SGXPh � k¢SGXPYQ9k�XP[nU:C � U�C�ERXiF^SjC"FJSGXPh � k o �\OP[nC^O�[nU
S�_:k�U �P� F'EG�/SGX([nXPC�_Hk�SGUHk�[]X9C�_HERU:U w UHk�C"F:[]ERXPS � SG_:k�S{K���U6F�OPk¢hR_:EeE�mRkJONS � � w SGXPh � k �3[]XPC"_:k�SjU:k�U o  �
? k�C"ERQTk"U�Q9ER_:k�U:k"XPU:[�F�[�mRk%F:E(F�O{k.Q9k�XP[nU:C � U�C�EGXAF�SGC"F;SGXPh � k � Y � k�F�E(F:OPk.[nXPC�_Hk�SGUHk�Y � k�XPhjF�O
EG�£F�O{k���k�_H[]Q9k"F:k�_�EG�£F�OPk � []� � []Y w mjSG��ER_'[nXiF�k�_��®SGC�kjK
��[nh � _:k s U:O{E8�\U9F�ONS�F9F:OPk��1ER[nU:k � [ �]� k	X � Q ? k�_9YPk�C"_:k�SGU:k"U(YP_:SGQ(S�F�[]C�S �]� @ SGULF�OPk�U:OPk�SG_

U�F�_:k"U:U�SjF�F:OPk � []� � [nY w mjSG��ER_J[]XiF�k"_H�®SGC"kL[]XPC"_:k�SGU:k"U�K��NER_;C"E � XiF�k"_:C � _:_:k"XiF%�NE�� ¨ & �Å � � x  o F:OPk
�£ER[]UHk � [ �]� kX � Q ? k"_([]U(S·U�F�_:EGXPh·� � X{C"F�[nERX Ej��U:OPk�SG_	U�F�_:k"U:U	UH[]XPC"k�F:OPk<Q9k�SGX mRk � EeC�[nF @ Sj� w
�P_HEiSGC^OPk"U���k"_:EPK 	 X�SGYPY{[nF�[nERX o F�O{k3�1ER[nU:k � [ �]� k¢X � Q ? k"_�YPk�C"_:k�SGU:k"UJ�\[�F�O	[nXPC�_Hk�SGUH[]XPh�Q9k�X{[]U:C � U
C"ERXiF^SGCWFSGXPh � k��±ER_(SºhR[nmGk�X mjS �n� k�EG��U:O{k�SG_	U�F�_Hk�U:U"Kt�NER_9C�EeC � _H_:k"XAFT�NE��0¨ & �Å � � x  o F:OPk
�£ER[]UHk � [ �]� k.X � Q ? k"_3[]U3S � k�UHU:k"_3� � XPC"F:[]ERXºEG��F�OPk�U:O{k�SG_�UHF:_:k�UHU o1? � F�[]XPC"_:k�SGU:k"U%UH[]hRXP[�¤NC�SjXAF � @
�\[�F�O	Q9k�XP[nU:C � U�C�ERXiF�SGC"F\SjXPh � kjK�M�OPk3�£ER[]UHk � [ �]� kJX � Q ? k�_�[nU�S%�'k�S d � � XPCWF�[]EGXEG�áF�OPk�hR_:EeE�mRk
ONS � � w SjXPh � kjK
M�OPkLmRE �]� Q9k"F:_:[]C%�NE��¬_�S�F�k�mRk"_:U � U%UHOPk�Sj_�U�F�_Hk�U:U3�±ER_�mjSG_H[]E � U�QTk"XP[]UHC � U�C"ERXiF^SGCWF.SjXPh � k"U

C�SGX ? kTUHk�k"X+[]X·��[]hPK u KM�OPkTmGE �]� QTkWF�_:[nCL�NE�� _�SjF:k	SGX{YµQ9k�SGX¶mRk � EeC�[nF @ Y{[]U:� � S @ U:[nQT[ � SG_
F:_:k�X{YPU�K¹M�OPkTmRE �n� QTkWF�_H[]C��NE�� _:SjF�k([]U%S � []X{k�SG_�� � XPCWF�[nERX EG�\UHOPk�SG_.UHF�_Hk�UHU o SGXPY+[nXPC�_Hk�SGUHk�U
�\[�F�O+Q9k�XP[nU:C � ULC�ERXiF^SjC"F9SGXPh � kSGX{Y hG_:EeE8mGkONS � � w SGXPh � kGK¹M�O{k	�NE��4_�S�F�k	[nU�U � []hROiF � @ QTER_Hk
UHk�XPUH[nF�[�mRk	F:ONSGX+F�OPk�Q9k�SGX mGk � EDC"[nF @ �\[�F�O _:k"U:��k�CWF9F:E¹F�OPkQ9k�XP[nU:C � ULC�ERXiF�SGC"FTSGXPh � kGK·M�OPk
Q9k�SGX mGk � EDC"[nF @ []U	hR[�mRk"X´SjU�Sµ� � XPC"F:[]ERX Ej��F:OPk¹[]XiF:k�_H�®SjC�[³S � UHOPk�SG_U�F�_Hk�U:U��±ER_S C"ERXPU�F^SGXiF
Q9k�XP[nU:C � U§C"ERXiF^SGCWF\SGXPh � k¢[nX��[nhPK � K��cEG_ ��ª x SjXPY vRx � o F�O{k;QTk�SGXTmGk � EDC"[nF @ []XPC"_:k�SGU:k"U\SGXPY
F:OPk�X�YPk"C�_:k�SGU:k"UJ�\[�F�OhR_HEDE�mGk3SGU:��k�CWF\_�SjF:[]EPK�M�O{[]U���ER[]XiF�C�SGX ? k;� � _HF�O{k�_�k �]� C"[]YNSjF:k�Y[nX���[]hPK
� o �\OP[]C^O¶�P_Hk�U:k"XiF�U�F�OPkLQ9k�SjXamRk � EDC"[nF @Go �1ER[nU:k � [ �n� k.X � Q ? k"_�SGXPY¹mRE �]� Q9k"F:_:[]C��NE�� _:SjF�k%�±ER_
� ª vGx ��SGXPY�& �Å � ª u �ßx K���U�Q9k�XiF:[]ERXPk"YL�P_:kWme[]E � U � @Go F�OPk\Q9k�SGX�mGk � EeC�[�F @ [nXPC�_Hk�SGUHk�U6SGXPYLF:OPk�X

z �



YPk"C�_Hk�SGUHk�U��\[nF:O �+�±ER_ � ��vRx �"K�M�OP[]U¢�POPk�X{ERQTk"XPERX¶S � U:E	[nQT�PSGC"F:U¢F�O{kL�1ER[nU:k � [ �n� k3X � Q ? k�_
SGX{Y�F�OPk§mGE �]� QTkWF�_:[nC��PE8� _:SjF�k o �\OPk�_Hk #% � SjFHF^SG[nXPU�S�QTS�¯D[]Q � QtmjS �]� k'�\[nF�O._:k�UH� k"C"F�F:E ��±ER_
S�hR[nmGk�X�hR_:EeE�mRk�ONS � � w SGXPh � k � z8u � K��1[]h � _Hk 
 UHOPE��\U  � o �1E o SGXPY #% � mRk�_HU � U ���±ER_ �ºª z��çx
SGX{Y & �Å � ª u �ßx K 	 X·hRk"XPk�_:S � o F:OPk�UHk�� � XPC"F:[]ERXPU3[nXPC�_Hk�SGUHk9UH[]hRX{[n¤NC�SGXiF � @ �\[nF:O ? EGF:OºQ9k�X{[]U:C � U
C"ERXiF^SGCWF;SGX{h � k3SGX{Y�hR_HEDE�mGk%ONS � � w SjXPh � k o k°¯{C"k��{F¢�±ER_�F�OPk%�1EG[]U:k � [ �n� k;X � Q ? k"_J�±ER_ �%ª x�� SGXPY
� � � x � K

���]» */¾e½ �³���¿£�NÀ��/���®�R�NÀ6�N¿ � # � ¼P�:�;¼ �©¿��9�<Á£½µ¾A� �®�R�NÀ�*/¼�À®ÁÂ� �®¼�¿£���Ü¼c�  �

��U£U:k"k�X�[nX���[]hRU"K v SGXPY �{o F�OPk�Q9k�SGX3mRk � EeC�[nF @ []U£S � []XPk�SG_=� � X{C"F�[nERX�EG�{F:OPk'[nQT��ERUHk�Y3U:OPk�SG_
U�F�_:k"U:U�SjF\F�OPk � [n� � []Y w mGSj� ER_§[]XiF�k"_H�®SGC"kGK�Be[]XPC"k%S9YP[]_Hk�CWF¢X � Q9k�_H[]C�S � U:[nQ �P� S�F�[]EGXEG��F:OPk � []� � [nY
�NE��¬¤Pk � Yº�±ER_�S�X � Q ? k"_.EG�'mGS �]� k"U%EG�'F�OPk9U:O{k�SG_�UHF:_:k�UHU�[]U3C"ERQT� � F�k"_%_Hk�U:E � _:C"k([]XiF:k�XPUH[nmRk o
[�F3[]U�SG�P�P_HER�P_H[³SjF:k�F:E�UHk�k d S�U:k"QT[ w SGXPS � @ F�[nC�S � kW¯D�P_Hk�U:UH[]ERXº�±ER_  � K	��[nh � _:k �P¨ 	 ;U:OPE��\U%F:OPk
YPkW¤NXP[�F�[]EGXEG�ÂF�OPk��NSj_�SGQ9k"F:k�_:U�[nXimRE � mRk�Y o �\OPk�_Hk�F�OPk3Q9k�SGX	mGk � EeC�[�F @ �\OPk"XF�OPk3U:O{k�SG_�U�F�_:k"U:U
[nU���k"_:E9¨  �! 1[]U1hR[nmGk�X ?i@ F:OPk�X � Q9k�_H[]C�S � U:E �]� F:[]ERX/KÂM�OPk�mjS �n� k'�±EG_1F�O{k � [n� � []Y w mGSj� ER_ÂUHOPk�SG_1�±ER_
�\OP[nC^OTF:OPk¢Q9k�SjX9mGk � EeC�[�F @ []U6�"k�_:E	¨ & �Å � � ! �[]U6hR[�mRk"X ?i@ F�OPk\�±E �n� E��\[]XPh;�±EG_:C�k ? S � SGXPC"kJSGXNS � @ UH[]U"K
��[nh � _Hk �N¨ � JU:O{E8�\U3STYP[n¦ k�_Hk�XiF�[]S � k � k"QTk"XiF;EG��F:OPk � []� � []Y�[]X�F�OPk�hG_:EeE8mGkGK¢� �±ER_:C"k ? S � SGXPC"k
? k"F¸�'k�k"X·F�O{kL�P_:k"U:U � _:k9YP_:ER�ºSGX{Y¶F:OPkLU:O{k�SG_��±ER_HC�k�U3S�F�F�OPk � []� � []Y w mjSG��ER_¢[nXiF�k�_��®SGC�k�SjXPYºSjF
F:OPk���S �n� _:k"U �P� F�U\[]XF:OPk��±E �]� E8�\[nXPh�_Hk � S�F�[]EGX/K

;�� Ã¢Å � ;�� 
 � � Ã¢Å 4 & Å � Ã¢Å � � & � Ã � ª x ¨ z �R

M�OPkJSG_Hk�SGU�E�mGk�_��\OP[]C^O�F�O{k�U:OPk�SG_6UHF�_Hk�UHU:k�U3& Å � SjXPY & � SjC"F�SG_Hk Ã�Å � ª �£Å � � � SjXPY Ã � ª � � � o
_Hk�U:��k�CWF�[�mRk � @ K�l¢UH[]XPhLF:OPk�UHk.SG_Hk�SGUJSGX{Y�XPEGXPYP[]Q9k�X{U:[]EGXNS � [n��[nXPh.hR[�mRk"U

Ã �Å 4 & �Å � � �Å � � & �� � � ª x ¨ z�v 

�NER_Â�£ER[]UHk � [ �]� k��PE8� []X�Y � C"F:U�EG�PSG_ ? [nF�_:SG_ @ C�_HERU:U1U:k�CWF�[nERX o SGXPY.C"ERQ ? [nXPk�Y.`§E � kWF:F:k w �£ER[]UHk � [ �]� k
�NE�� ? kWF¸�§k"k�X¶�cSjF�� � SjF:k�U o F:OPk�UHOPk�SG_3U�F�_:k"U:U3SjF�F�OPk��§S �]� []U;_Hk � SjF�k"YaF�E	F�O{kLQTk�SGXamRk � EeC�[nF @
EG��F�O{k�� � []Y ?i@ SC�ERXPU�F^SGXiF $ z�x %©K 	 X¶F�O{k9�{_:k�UHk�XiF.SGXNS � @ UH[]U o [nF3[]U3SjU:U � QTk"YºF:ONSjF�F�O{[]U�S � UHE
OPE � YPU;�±ER_�F:OPkL�NE�� EG� � []� � [nY¹[]XºSF�_�Sj� k"��ER[nYNS � hR_HEDE�mGk��\[�F�OºSGXº[]Q9� EGU:k�Y¶UHOPk�SG_�UHF:_:k"U:U%SjF
F:OPk � []� � [nY w mjSG��ER_�[]XiF�k"_H�®SGC"kGK

& �� ª�� V  � ¨ z�s 

z�v



	 F�UHOPE �P� Y ? k.XPEGF�k"Y¹F�ONSjF�F�OPk�C"ERXPU�F^SGXiF � V []U¢�P_:E ? S ? � @ S(� � XPCWF�[nERXaEG�6F�O{kLhR_:EeE�mRk�hRk"ERQ w
kWF�_ @ SGXPY¶Q9k�XP[nU:C � U�C�ERXiF^SjC"F�SGXPh � kGK r E��'k"mGk�_ o U:[nXPC�k�F:OPk�E ?�
 k"C"F�[�mRkLEG��F�O{[]U�SGXPS � @ U:[nU;[]U¢F�E
YPkWF�k"_:Q9[]XPk9F�OPk � []� � []Y w mjSG��ER_3U:OPk�SG_LUHF:_:k�UHUL�\OPk�X+F�O{k	QTk�SGX � [n� � []YºmRk � EDC"[nF @ []U%��k�_HE o F�OP[nU
� � X{C"F�[nERXNS � [nF @ []U � X{[]Q9� ER_�F^SGXiF�K
B � ? UHF�[�F � F:[]XPh9F�OP[nU¢_Hk � SjF�[nERX�[nXiF�ETF:OPk%�±EG_:C�k ? S � SGXPC�k%k�� � SjF:[]ERX�_:k"U �P� F�U�[nX�F:OPk%�±E �n� E��\[]X{h

k°¯{�{_:k�UHU:[nERX��±ER_�Q9k�SjX�mGk � EDC"[nF @

 � ª z
� V � �

¨ Ã �Å 4 & �Å � � �Å �  ¨ z�u 

�\OPk"_:k3F�OPk3��k�_H[]Q9k"F�k"_�EG�£F�OPk � []� � []Y w mjSG��ER_§[nXAF:k�_��®SGC�k3[]U

� �Å � ª
���� ��� � � � UH[]X � V �

�4 F�SGX �
� � � �±ER_ �54 � �	� � �

�P¨ ��4 F�SGX �G�±ER_ � 4 � ª � � � ¨ z�� 

M�OPk3Q9k�SGXmGk � EeC�[�F @ []U��"k�_HE9�\OPk"X�F:OPk3U:OPk�SG_\UHF�_Hk�UHU�SjF�F:OPk � [n� � []Y w mGSj� ER_'[]XiF�k"_H�®SGC"k3[]U

& �Å � � ! ª � Ã �Å� �Å �
¨ z �R

��[nh � _Hk�U z�x ¨ 	 JSGXPY z�x ¨ � ¢U:O{E8��F:OPk._Hk�U �{� F�U�EG�6k��AX/K�¨ z �R°K�M�OPk�X � Q9k�_H[]C�S � _Hk�U �P� F:U�U:O{E8�\X
[nX ��[nhRU�K v SGXPY � �'k�_HkkW¯eF�_:SG��E � SjF:k�YºF�EaYPkWF�k"_:Q9[]XPk9F�OPk(mjS �n� k�U��±ER_.UHOPk�Sj_�UHF:_:k�UHU�SjF.F:OPk
� []� � []Y w mjSG��ER_�[]XiF:k�_H�®SjC�k%�\O{k�X  � ª x K\M�OPk��P_Hk�YP[nC"F�[nERX�hR[nmGk�X ?i@ k��AX/K�¨ z �R�[nU¢� � [�F�k.hGEDEeY
hR[�mRk"X2F�O{k�UH[]Q9� � [nC�[nF @ EG�;F:OPk�C � EGU:k�Y w �±ER_HQ$U:E �n� F�[nERX/K2M�OPk<k"� � SjF�[nERX �±EG_�F:OPk<X{ER_:QTS � [n��k"Y
Q9k�SGXmGk � EeC�[�F @ SGUJS�� � XPCWF�[nERX�EG��F:OPk3U:OPk�SG_\UHF�_Hk�UHU¢[nU�hR[nmGk�X ?A@

 " ª  � �  �! ª z � & " ¨ z 
 

�\OPk"_:k & " ª & �Å � � & �Å � � ! K9M�OPkTU:k�Q9[ w SGXNS � @ F�[]C�S � U:E �n� F�[nERX¹�±ER_�F�OPk9XPER_HQ(S � []�"k�Y¹Q9k�SGX¶mRk � EeC�[nF @
[nU�UHOPE��\X []Xº��[nhPK z�x ¨

�
��\[nF:OºF:OPkTC"ER_:_Hk�UH� ERX{YP[]XPh�X � Q9k�_:[nC�S � YPSjF^S��P_:k"U:k"XAF:k�Y+[nXµ��[nhRU�K v

SGX{Y � K���� � SjF�[nERXº¨ z 
 '�P_:k"YP[]CWF�U � v�� EG�ÂF:OPk�YNSjF�S.F�E��\[nF:OP[]X � vRx�� E�mRk"_�F�OPk�_:SGXPhRk;Ej�£F:OPk
Q9k�XP[nU:C � U§C"ERXiF^SGCWF\SGXPh � k o hR_:EeE�mRk;OPS � � w SGXPh � k o hR_HEDE�mRk;SGU:��k�CWF�_�SjF:[]E%SGXPY � []� � []Y w mjSG��ER_�U:OPk�SG_
U�F�_:k"U:UJkW¯{SGQ9[]XPk"Y�[]X���[]hGU�K v SGXPY � K
M�OPkLF¸�'E w ��ER[]XiF�X � Q9k�_H[]C�S � UHE �]� F:[]ERX<EG�  � SGU3S	� � X{C"F�[nERX¹EG�3& �Å � []U�S � U:EUHOPE��\X·[nX¶��[]hPK

�N¨ 	 WK£M�OP[]U1[]XimRE � mRk"U�C�ERQ9� � F:[]XPh\F�O{k'�NE�� ¤Nk � Y%�±ER_£F¸�§E¢mGS �]� k"U�EG� � []� � [nY w mjSG��ER_áU:O{k�SG_1UHF�_Hk�UHU�K

z�s



M�OPkTk�� � SjF:[]ERXº�±ER_3F�OPk9XPER_HQ(S � []�"k�Y¶QTk�SGX·mGk � EDC"[nF @ � UH[]XPh�F�OP[nU%UHE �]� F:[]ERXº[]U3hR[�mRk"X ?i@ k"�AX/K
¨ z 
  o{? � F\F�OPk3UHOPk�SG_\U�F�_:k"U:U\�\OPk�X�F�OPk3Q9k�SGXmGk � EeC�[�F @ [nU���k�_HET[nU

& �Å � � ! ª
& �Å � � +� z �  �+ �  �!��

¨ z �i

��� � ���6¾e�G�9¼ � ) �8¼/¼���¾a� �®À©À6�	�{���±¼
��[nh � _:k zRz ¨ 	 %UHOPE��\U9F:OPkC�SjU:k	�\OPk"X � []� � []Yµk"mjSG��ER_�SjF:k�U��±_HERQ$S<F:_�SG��k��"ER[]YNS � hR_HEDE�mRkjK

	 XP[�F�[]S �]� @Ro F:OPk¶hR_:EeE�mRk¹[]UT� �P�]� �\[nF�O � 4 �²ª � x�� K M�OPk¶C�EGXAF�SGC"F�SGX{h � kaY{k�C�_Hk�SGUHk�U � XiF�[ �
F:OPkTQ9[]X{[]Q � Q QTk"XP[]UHC � U�C�EGXAF�SGC"F.SGXPh � k � ! �±ER_�F�OPkT�NSG_HF:[]C �P� SG_�UHE � [nY w � []� � [nYaC�ERQ ? []XNS�F�[]EGX
[nU._:k�SGC^OPk"Y/K¹��SjUHF�F:OP[]U%� ER[nXiF o F:OPk(Q9k�XP[nU:C � U�YPkWF^SGC^OPk"U��±_:ERQ F:OPk(F�EG� EG��F:OPk	hR_HEDE�mRk	SGXPY
_Hk�C�k"YPk�U � XiF:[ � F:OPk � E8�'k�U�F3�NSG_�F�EG�6F�OPk.QTk"XP[]UHC � U�_Hk�SGC^OPk"U�F�OPk ? EGFHF�ERQ,EG�6F�OPk.hR_:EeE�mRk $ z8u %©K
g OPk"X+F�OPk	F:OP[]C d XPk"U:U�EG��F�O{k � []� � [nY·¤ � Q0S�F�F�OPk ? EGFHF�ERQ EG�\F�O{khR_:EeE�mRk	[nU�ERX F�O{kER_:YPk"_
EG�ÂUHk"mGk�_�S � O � XPYP_:k"Y���XPhRU�F�_HERQTU o �±ER_HC�k"U�Y � k;F:ELbáERXPYPERX w mjSGXYPk"_ g SGS � U'[]XiF�k"_�SGCWF�[]EGXPU'�\[�F�O
F:OPk¢U � _:_HE � XPY{[]XPh � [n� � []Y�SGXPYTU:E � []Y�Q9E � k"C �P� k�U�[]X{Y � C�kJ[]X{UHF^S ? [ � [nF�[nk�U1[]XLF�OPk\� � [nY $ z�� %©K�M�OPk"U:k
[nXPUHF�S ? [ � [nF:[]k�U�C�S � U:k3F�OPk � []� � []Y([]XF�OPk3hR_HEDE�mGk3F:E ? [n� � _HC�SjF:k�[]XiF�ELF¸�'ETUHk��NSj_�SjF:k3�PE8�\UJ[]X	F:OPk
C"ER_:XPk"_:U�EG�§F:OPk�hR_:EeE�mRk o �\OP[nC^O SG_Hk�k�SGC^O·k�� � [nmjS � k�XiF3F�E�F�OPkL�NE�� [nXµS	F:_:[³SjXPh �P� SG_;hR_HEDE�mRkjK
M�OPk � [n� � []Y�[]XLF:OPkJF¸�'E.C"ER_:X{k�_:U�EG� F�OPkJhR_:EeE�mRk\�\[ �n� C�ERXiF:[]X � k\F�E�_:k�C"k�YPk � XiF�[ � [nF6[]U6YPk"� � kWF�k"Y/K
M�OPk�Y{[]Q9k�XPUH[]ERXPU1EG�NF�O{k�hR_:EeE�mRk"U�SGXNS � @ ��k�Y ?A@ `�SGUHF � k'k"F6S � K $ � %D�§k"_:k � UHk�Y�F:E;YPk"F:k�_HQT[nXPk

F:OPkTmGE �]� Q9k"F:_:[nC��PE8� _:SjF�kTEG��kWF�ONSGX{E � [nX S�F�_�Sj� k"��ER[nYNS � C�ER�{� k"_.hR_HEDE�mRk(SGU�S�� � XPCWF�[]EGXµEG�
F:OPk.SjQTE � XAF¢EG� � []� � [nY�[]X�F:OPk�hR_:EeE�mRkGK�M�O{k.hRk"ERQTkWF�_H[]C�mjS �]� k"U¢Ej��F�O{k.�NSG_:SGQ9k"F�_H[]C3SGXPS � @ U:[nU
YPk"�P[]CWF�k"Y []X ��[]hPK zRz ¨ 	 TSG_Hk�hG[nmRk"X ?i@ b @ed []XPU $ z � %ÉK¥�cSGhROP_H[ $ z � %�hR[�mRk"U � ! ª � �T�±ER_TS
_Hk�C�k"YP[]X{h QTk"XP[]UHC � U(EG�3k"F:ONSGXPE � ERX C"ER�P��k�_"K 	 X F�k"_:Q9U(EG��F:OPk<�P_Hk�UHk�XiF�SGXNS � @ U:[]U o SGUTF:OPk
� []� � []Y_Hk�C"k�YPk"U�[]XiF:E�F:OPk�hR_:EeE�mRk o F:OPk3hR_:EeE�mRk%SGU:��k�CWF�_:SjF�[nE � []X{C�_:k�SGU:k"U�K 	 XaSGY{YP[nF:[]ERX o Sj� F�k"_
? [�� � _:C�SjF�[nERX9EDC"C � _HU �¶ª x{o SjXPY(F�O{k�hR_HEDE�mRk¢ONS � � w SGXPh � k ��C^OPSGXPhRk"U�F�E%F:ONSjF§EG�/F�O{k�C�EG_:XPk"_§EG�
F:OPk\hR_:EeE�mRkGK��²_Hk � SjF�[nERX��±ER_�F�OPk\��ER[]XiF�SjF6�\OP[nC^O ? [n� � _HC�SjF:[]ERX�EeC�C � _:U6[]U6�P_HE8me[nYPk�Y��\OPk�_HkJF:OPk
� []� � []Y[nUJSGU:U � QTk"Y�F:E ? [�� � _:C�SjF�k��\OPk"X�F�O{k � E8�'k�U�F��PSG_HFJEG�1F�OPk�QTk"XP[]UHC � U¢SGCWF � S �n� @ _:k�SjC^OPk�U
F:OPk ? EGFHF�ERQ EG��F�OPk�hR_:EeE�mRkjK²M�O{k<_�SjYP[ � U9EG��C � _�mGS�F � _HkaSjF9F�OPk ? [n� � _:C�S�F�[]EGX ��ER[nXAF��±ER_TS
F:_�SG��k��"ER[]YNS � hR_HEDE�mRk3[nU

� �� ª
z
��� z 4¥¨ ��4 F�SGX �R f
	 ¨É� x 

z8u



M�OPk3Q9k�XP[nU:C � U\C�ERXiF^SjC"F¢SGXPh � k3SjF ? [�� � _:C�SjF�[nERX�SGUJS�� � XPC"F:[]ERX�EG�£F�O{k�hG_:EeE8mGk3hRk�ERQ9k"F:_ @ [nU

� � ª²F�SGX � V
� z
U:[nX ��� �®C"ERU �54 ��U:[nX �\¨ �4 F�SGX �Rz �²¨ � 4+F^SGX �G f � � V � C�ERU ����� � V ¨É� z 

M�OPkL_:SGYP[ � U�EG�6C � _HmjSjF � _:kLEG��F:OPk � []� � []Y w mjSG��ER_\[]XiF�k"_H�®SGC"k.[]U�U:OPE��\X¶[]X¹�1[]hPK z �P¨ 	 JSGU�S
� � X{C"F�[nERX.Ej�PF�OPk'hR_:EeE�mRk§¤ �]� _�SjF:[]EPK g OPk"X�F�OPk'hR_:EeE�mRk'[]U£XPk�SG_ � @ � �P�n� o F�OPk'_�SGY{[ � U1EG�NC � _HmjSjF � _:k
SG�{�P_:EiSjC^OPk�U�[nX{¤NXP[�F @ K£��U�F:OPk�SjQTE � XAF1EG� � []� � [nY%[nX%F�O{k�hR_:EeE�mRk'YPk�C"_:k�SjU:k�U o F�OPk'_�SGYP[ � U£EG�cC � _ w
mjSjF � _:k�[nU�_:k � SjF�[�mRk � @ C"ERXPU�F^SGXiF o SjXPY�F:OPk�X ? k�C�EGQTk"U\mGk�_ @ U:QTS �]� Sj� F�k"_�F�OPk � [n� � []Y ? [�� � _:C�SjF�k"U
[nXAF:E�F:OPk	C�EG_:XPk"_:U�EG�§F�OPk	hG_:EeE8mGkGK<��[]h � _:k�U z �P¨ � 3SGXPY z �P¨

�
3UHOPE�� F¸�§Ea�NE��5�NSG_:SGQ9k"F�k"_:U o

� V SjXPY � f o �\OP[nC^O S �]� E8� F:OPk	�P_Hk�UHk�XiF^SjF:[]ERX EG�\F:OPkQTk�SGX mRk � EeC�[�F @ SGX{Y mRE �n� QTkWF�_H[]CT�PE8�
_:SjF�k ? kW�±ER_:kLSjXPY¶Sj� F�k"_ ? [�� � _:C�SjF�[nERX<EGX<F�OPk.U�SGQ9k�hR_:SG�PO/K��'EGF�O<�PE8� �NSG_:SGQ9k"F�k"_:U¢[]XPC"_:k�SjU:k
Q9ERXPEGF:ERXP[nC�S �n� @ �\[�F�OhR_HEDE�mRk;¤ �]� _�SjF:[]E o SGU�kW¯D��k�CWF�k�Y=K 	 X���[nhPK z �{¨

�
 o �±EG_�S�hR_:EeE�mRk;¤ �n� _:SjF�[nE

EG� Ã�Å��"ÃJÄ ª x �nz8u 
{o F�OPk�mRE �n� Q9k"F�_H[]C��NE���_:SjF�k3��SjU z�� EG�1F�ONS�F¢�±ER_\F�O{k�� �P�n� hR_:EeE�mRk�Y � k�F�E
F:OPk.YPk"C�_Hk�SGUHk9[nX��NE�� SG_Hk�S{K¢M�OP[]U�¤Ph � _:k%U:OPE��\U;F:ONSjF�F:OPk�hR_HEDE�mGk.��SjU;k�UHU:k�XiF:[³S �n� @ U:O � F�Ej¦
�±ER_ Ã¢Å��WÃ¢Ä �tx �nz8u 
{o �\OP[]C^O���SGU¢�P_:[nER_�F�E ? [n� � _HC�SjF:[]ERX=K�l¢UH[]XPh9F�OPk3� � XPCWF�[nERXNS � _:k � SjF:[]ERX{U:OP[n�
�±ER_�Q9k�SjX�mGk � EDC"[nF @ hG[nmRk"X ?i@ k"�eX=K�¨ z8u  o F�OPk�mGE �]� Q9k"F:_:[nC��NE���_�S�F�k�[]U

#% � ª Ã �Å
� V � �

¨ Ã �Å 4 & �Å � � �Å �  ¨É�G�R

g OPk"X & �Å � ª x{o #%�� Ã fÅ o �\OP[nC^O�C�ERX{¤P_:Q9U�F�ONSjF§F�OPk;mGE �]� Q9k"F:_:[nC��NE��¥_:SjF�k�U:OPE �{� Y�YPk�C"_:k�SGU:k
_:SG�P[]Y � @ �\[nF�O�YPk"C�_Hk�SGUH[]XPh��NE���SG_Hk�S��±ER_ Ã�Å �¥z K

��� � >%�
	 �®À®À®�P� �¥� �®½ � ���¿£�NÀ��Â� �®� �É¼��¹� �	¾ � ¼�À � �®¿�� -�¾eÀ �®�R�NÀ®À �=� ) �8¼/¼���¾ �¥-�¾A�{�
� �	�¾

l¢UH[]XPh¹F:OPk�_:k�U �P� F:UTEj�¢F:OPk�X � QTk"_:[]C�S � SGXPS � @ U:[nU o F�OPk�C�SG�P[ �n� SG_ @ � []Q9[nF%�P_Hk�YP[nC"F�[nERX+�±ER_�S
_Hk"mRE � me[]XPhO{k � [nC�S �n� @iw hG_:EeE8mGk�Y�OPk�SjF3�{[]��k��P_:EG� ERUHk�Y ?i@ M�OPERQTSGU�kWF�S � K $ z 
 %��§SGU3[]Q9�P_:E�mGk�Y
?i@ SGC�C"E � XiF�[nXPh(�±ER_�F:OPk.kW¦=k"C"F�U�EG���'ER_ d []X{h(� � [nY�¤ �n� SjQTE � XAF¢SGX{Y<F�OPk%U:OPk�SG_�U�F�_Hk�U:U;SjF¢F:OPk
� []� � []Y w mjSG��ER_�[]XiF:k�_H�®SjC�kGK§M�OPk.[nQT�P_HE�mRk�Y�Q9EDYPk � ��SjU�C�EGQT�NSj_:k�Y�F�E�F�OPk�kW¯D��k�_H[]Q9k�XiF^S � YNS�F^S
C"E �]� k�C"F:k�Y ?i@ `�SjUHF � k·kWFaS � K $ ��% o �\OPE Y{k"F�k"_:Q9[]XPk"Y²F:OPkµC�SG�P[ �]� Sj_ @ � []Q9[nF(EG��S _:kWmRE � mD[nXPh
OPk � [nC�S �n� @iw hR_HEDE�mGk�Y C�EG�P� k"_ w k"F�OPSGXPE � OPk�SjF<�{[]��kº�±ER_�_:SGYP[³S � SGC�C"k � k"_�SjF:[]ERX{U�Ej��� �	�
 ��ª x K x{zGo
�DK x{o£s K x{o�� K x{o 
 K x SGX{Y z�x K x�w h<SGX{YµhR_HEDE�mRk�¤ �n� _�SjF:[]ERU3EG� % Å � % Ä ª x K uDo�z K x SGXPY z K u K	M�OPk
YP[nQTk"XPU:[nERXPU	Ej�%F:OPk¶OPk�SjF��{[]��k¹kW¯{SGQ9[]XPk"Y ?i@ `�SjUHF � k¹k"F�S � K $ ��%3SG_Hk¹hR[nmGk�X²[]X M1S ? � k z K

z��



� �P_:k"U:U � _:k ? S � SGXPC"kT�\[nF:OP[]X·F�OPk	O{k�SjF.�P[]��k(_Hk�U �{� F�U.[]X·F:OPk(�±E �n� E��\[]X{h�k°¯{�{_:k�UHU:[nERX �±ER_%F:OPk
C�SG�P[ �n� SG_ @ � []Q9[nF;¨ $ z � % o $ z ��%³

� ; ����� � � ����� � ; � 4 � ; Å 4 � ;�� ' ¨É� v 

M�OPk3QTS�¯D[]Q � Q C�Sj�P[ �n� SG_ @ �{_:k�UHU � _Hk��±EG_\SGX<S8¯{[]S � hR_HEDE�mGk�[]U

� ; ����� � � ���Jª �
��- ¨É� s 

	 F1[]U£SGUHU � Q9k�Y.F:ONSjF£F�OPk�C�Sj�P[ �n� SG_ @ � [nQT[�F/EeC�C � _:U£�\OPk�X.F:OPk � []� � [nY ? [n� � _HC�SjF:k�U£[]XiF�E\F�O{k§C�EG_:XPk"_:U
EG�eF�O{k�hG_:EeE8mGk�U"K�M�OP[nU£U�F^SjF:k�Q9k�XiF1[]U ? SGUHk�Y%ERX�F�OPk6_:k"U �P� F�U£EG�eF�OPk�mjSG_:[]SjF�[nERX;EG�DF�OPk�mGE �]� Q9k"F:_:[nC
�NE�� _�SjF:k<�\[nF:O hR_HEDE�mRka¤ �]� _�SjF:[]E [nX ��[]h{K z �DK�M�OPk¹C�SG�P[ �n� SG_ @ _�SGY{[ � U(�\O{k�X F�OPk � []� � [nY
? [�� � _:C�SjF�k"U�¨ ��- ª x K x �R� u �.C�Q(§��SGU��±E � XPY � U:[]X{h9k"�AXPU�K�¨É� x �SGXPYµ¨É� z °K
�NER_�S(C"[]_HC �P� SG_�C"_:ERUHU�UHk�CWF�[]EGX¹OPk�SjF;�P[]��k.�\[nF:O � XP[��±ER_:Q¡OPk�SjF3[]XP� � F�SGX{YºE � F�� � F3S � EGXPh

F:OPk � k�XPhGF:OPU�EG��F�O{k(k"mjSG��ER_:SjF�ER_�SGX{Y C�ERX{YPk�XPUHk�_ o _:k�UH� k"C"F:[nmRk � @Go F�OPkT�P_:k"U:U � _:k	Y{_:ER� [nXºF:OPk
mjSG��ER_�[]U

� ; � ª

 � � *,/21 #� 8� � � ��')( � !� ¨É� u 

M�OPk��P_Hk�UHU � _Hk<YP_HER� []X+F�OPk � []� � []Y �§SGUL�±E � X{Y ?i@ � UH[]XPh¹F:OPk�XPER_:QTS � []��k"Y+QTk�SGX+mRk � EeC�[nF @
_Hk � S�F�[]EGX $ k"�AX/K;¨ z 
  %á_:kW�\_:[nFHF�k"X�[nX�Y{[]Q9k�XPUH[]ERXNS � �±ER_HQ�K

� ; Å ª �
� �/Å  Å
� fÅ  �!

4 & Å ��NÅ & �Å � � !
� � � ¨É� � 

	 X·SOPk�SjF��P[n� k o F�OPk � []� � []Ya�PE8�\U3ER�{� ERUH[nF:k�F�EF�OPkLmjSG��ER_�[]XºS �n� _Hk�hR[nERXPU�KLM�O{k�_:kW�±ER_:k o F:OPk
UHOPk�SG_\U�F�_:k"U:U�SjF\F�OPk � [n� � []Y w mjSG� EG_§[]XiF:k�_H�®SjC�k��±ER_\C�E � XAF:k�_HC � _H_:k�XiF¢�NE��t��SjU � UHk�Y $ k"�eX=K�¨É�G %©K
M�OPk\�£ER[]UHk � [ �]� k'X � Q ? k�_�EG�NF�OPk'mGSj� ER_1�NE�� �§SGU�Q9EDY{k � k"YLSGU � SGQ9[]XNSG_á�NE�� �\[nF:OP[]X�S;U:Q9EDEGF:O
F � ? k��\[nF:O¹S(C�[n_:C �P� SG_\C"_:ERUHU;U:k"C"F�[nERX ¨©�£E � ª z�� WK�B � ? UHF�[�F � F:[]XPh9F�OPk"U:kL_Hk � S�F�[]EGXPU\[]XiF�E	k"�AX/K
¨©� � §hR[�mRk�U

� ; Å ª �
� �/Å  Å
� fÅ  �!

� s � �  ��PÅ � � & �Å � � !
� � � ¨É�G�R

	 F6[nU6SGU:U � QTk"YTF:ONSjF�F�O{kJC"_:ERUHU w U:k�CWF�[nERXNS � SG_Hk�S�EG��F�OPk � []� � []YL[nU�C�ERX{UHF^SjXAF'S � ERXPh;F:OPk � k�X{hGF�O�EG�
F:OPk.hR_HEDE�mGkGKJ�NER_�S9C�ERX{UHF^SjXAF�OPk�S�F�� � ¯�[nX ? EGF�O�F�OPk%k"mjSG��ER_�SjF:ER_JSGXPYaC"ERXPYPk"XPU:k"_;U:k"C"F:[]ERXPU o

z �



k"�eX=K\¨É�R�G�C�SGX ? kJ[nXiF�k�hG_�SjF:k�YLF�E�YPkWF�k"_:Q9[]XPk�F:OPk�F�EGF�S � �P_Hk�UHU � _Hk¢YP_HER��[]XLF�O{k�OPk � []C�S � hR_HEDE�mRkjK

� ; Å ª *0/21
� �=Å  Å�� � ���

� fÅ  �!
� s � �  � � � ���

�PÅ � � & �Å � � !
� � � � ���* 6 � f 4 z ¨É� 
 

M�OPk3QTS�¯D[]Q � Q � [n� � []Y(mGk � EDC"[nF @ [nX�S9hR_HEDE�mGk�[nU

 Å�� � ���Jª #� Ä
� ÅnÃ¢Å��"')( ¨É� �i

BD[nQT[ � SG_ � @Go F�OPk3QTS�¯D[]Q � Q5mjSG� EG_�mRk � EDC"[nF @ []U

 � � � ���Jª #� 8� � f� � � ��')( ¨ vGx 

�\OPk"_:k�F�OPk�F�EGF�S � OPk�SjF¢F�_:SGXPU:��ER_�F�k�Y ?A@ F:OPk.OPk�SjF;�{[]��k%SjC�C�E � XiF�U��±ER_\F�O{k.C�EGXAF:_:[ ? � F�[nERXPU ?i@
S �n� Ej�1F:OPk�[]XPY{[nme[]Y � S � hG_:EeE8mGk�U"K'lJU:[nXPh�F�OPk3S ? E�mRk3_Hk � S�F�[]EGXPU o F�OPk � []� � [nY	�P_:k"U:U � _:k3YP_HER��[]X�S
hR_HEDE�mGk%SjU\S�� � X{C"F�[nERX�EG�£F�OPk�F�_:SGXPUH� ER_�F�k"Y�OPk�SjFJ[]U

� ; Å ª
*,/21
�"')(

� �/Å #� Ä
� fÅ  �! � Å�Ã¢Å

� s � � #� 8� �PÅ � }� � � & �Å � � ! � � � � ���*76 � f 4 z ¨ vDz 

M�OPk ? EDY @ �±ER_:C"k�U3[]Q9� EGU:k�Y¹EGXºF:OPk�� � [nYº�\[�F�OP[nX¶S��PSG_HF:[]C �{� SG_;hG_:EeE8mGkLQ(S @ k�[nF:OPk�_�SG[nY
ER_'OP[]X{YPk�_§F:OPk;_Hk"F � _:X�EG�áF�O{k�� � [nY	F�E.F:OPk;k"mjSG��ER_:SjF�ER_ o YPk"� k"XPYP[nXPhLERX	F�O{k;hR_:EeE�mRk;�{[nF�C^O *76
SGX{YTF�O{k¢C"[]_:C � Q��±k�_:k"XiF�[³S �P� EeC�SjF:[]ERXLEj�/F�OPkJUHF�SG_HF:[]XPh3��ER[]XiF�EG� F�OPkJOPk � []C�S � hR_:EeE�mRk.¨ $ z 
 % o $ � x % °K
r E8�'k"mGk�_ o k"mRk"X�[n�eF�O{k ? EDY @ �±ER_:C"k'OP[nXPYPk"_:UÂF�OPk�_:kWF � _HX.EG�DF�OPk6� � [nY o k�SGC^O.hR_HEDE�mGk'C"ERXiF�_:[ ? � F:k�U
F:E�F:OPk9OPk�SjF3F:_�SGXPUH� EG_HF�k"Y #� 8 K9M�OPk�_Hk"�±ER_Hk o F:OPk�C�SG�{[ �]� SG_ @ � [nQT[�F;k"� � SjF�[nERX $ k"�eX=K¹¨É� v  %��§SGU
¤N_HUHFLUHE � mGk�Y �±ER_%F�OPk	O{k�SjF�F:_�SGX{U:��ER_HF:k�Y ?i@ k�SGC^O []XPYP[�me[]Y � S � hG_:EeE8mGk #� Ä o SGXPY F�O{k	_:k"U �P� F�U
�'k�_HkTU � QTQ9k�Y¹F:E�YPkWF�k"_:Q9[]XPk�F:OPkLF�EGF�S � OPk�SjF3F�_�SjXPU:��ER_HF #� 8 KTBD[]X{C�kLF�OPk��P_Hk�UHU � _Hk(YP_HER�¶[]X
F:OPkJmjSG��ER_�U:�NSjC�k�SGX{YTF�O{k��P_Hk�U:U � _:k�YP_:ER�T[]XTk�SGC^O	hG_:EeE8mGkJ�'k�_Hk�� � XPCWF�[nERXPU�EG�/F�O{k¢F�EjF^S � OPk�SjF
F:_�SGXPUH� EG_HF o k"�eX=K.¨©� v §�§SGU�UHE � mGk�Ya[�F�k�_:SjF�[�mRk � @ K§M�OPk ? EDY @ �±ER_:C"k�UJY � k%F:E	SGC"C�k � k�_:SjF�[nERX�SGXPY
hR_:S�mD[�F @ �'k�_Hk\[]XiF�k"hR_�SjF:k�YLE�mRk"_�F�OPk � k�X{hGF�OLEG�cF:OPk�hR_:EeE�mRk§F:E;¤NXPYLF�O{k�S�mRk�_:SGhRk\�P_Hk�U:U � _:k\YP_HER�
$ z 
 %©K

� ;�� ' ª � � Å � � ���
!

� k�� ��� 	 � �Ã 4�
 � �� � k ��� � ��� � � � � ���*76 � f 4 z ¨ v �R

`§ERQ ? []XP[nXPh%F:OPk�S ? E�mRk;_Hk � S�F�[]EGXPU o F�O{k;hRk�X{k�_�S � kW¯D�P_Hk�UHU:[]EGX	�±ER_'F:OPk;QTS�¯D[]Q � Q C�SG�P[ �]� Sj_ @
� []Q9[nF��±ER_.S<U:[nXPh � kTOPk � []C�S � hR_:EeE�mRk(�\OP[nC^O SGC�C"E � XiF�U��±EG_.U:O{k�SG_�U�F�_Hk�U:U�S�F�F�OPk � []� � [nY w mjSG��ER_

z 




[nXAF:k�_��®SGC�k3SGX{Y�F:OPk3k"¦ k�C"F¢EG�1hR_:EeE�mRk�¤ �n� _�S�F�[]EL[nU\hR[nmGk�X ?i@

�
��- �

*0/21
��')(

�� � 
 � � #� 8� � � � !� 4 � �/Å #� Ä
� fÅ  �! � ÅÔÃ¢Å

� s � � #� 8� �PÅ � }� � � & �Å � � ! � � � � � �*76 � f 4 z ����
� � Å � � � �

!
� k � ��� 	 � �Ã 4�
 � �� � k ��� � ��� � � � � ���*76 � f 4 z

¨ vGv 

�4C � ERUHk�Y w �±ER_:Q U:E �]� F:[]ERXº�±ER_%F:OPk	C�Sj�P[ �n� SG_ @ � [nQT[�F3EG�JS<OPk�SjFL�P[n� k9�\[nF�OµUHF�_:SG[]hGOAF�S�¯D[³S �
hR_HEDE�mGk�UJSGXPY�XPE ? EeY @ �±EG_:C�k"U\C�SGX ? k3YPk"_:[�mRk�Y��±_:EGQ4k��AX/K¢¨ vGv WK

#��������ª � ��' (
��- *0/ 1

� �/Å
: Ä � fÅ  �! � Å�Ã�Å

4 
 � ��7� � � !� � z � � �� �PÅ & �Å � � !
� � � V ¨ vjs 

��[nh � _Hk z�v ¨ 	 3UHOPE��\U.F�O{k	_:k"U �P� F�U.Ej��F�OPk(C � EGU:k�Y w �±ER_HQ U:E �n� F�[nERX $ k��AX/K+¨ vGs  %ÉK�M�OPkThR_:EeE�mRk
hRk"ERQ9k"F�_ @ hR[�mRk"X ?i@ `�SGU�F � k�kWFJS � K $ ��%/�§SGU � UHk�Y o kW¯DC"k��{FJF�ONS�F¢U�F�_:SG[]hROiF\S8¯{[]S � hR_HEDE�mGk�U��§k"_:k
SGUHU � Q9k�Y¥¨ *76�� � .[]XPU�F�k�SjY Ej��OPk � [nC�S � hR_:EeE�mRk�U"K q mGk�_LF�O{k�_:SGXPhRkEj��hR_HEDE�mGk�¤ �]� _:SjF�[nE
k°¯PSjQT[nXPk�Y o F�O{k¹C�SG�P[ �]� SG_ @ � [nQT[�F9[]XPC"_:k�SjU:k�Y �\[nF:O Ã�Å��"Ã¢Ä ?i@ Q9ER_:k�F�ONSGX F:OP_:k"kºEG_:YPk"_:UEG�
QTSGhRXP[�F � Y{kGKL�NER_;F:OP[]U3C�SjU:k o F�O{k9UHk�Q9[ w SGXNS � @ F:[]C�S � UHE �]� F�[]EGX¶SGXPY¶F�OPkLF¸�'E w ��ER[]XiF3X � Q9k�_H[]C�S �
UHE �]� F:[]ERX��'k�_Hk'XPk�SG_ � @ []YPk"XiF�[]C�S � Y � k�F:EJF:OPk � E��µmjSG��ER_ámRk � EDC"[nF:[]k�U o SGXPY.O{k�XPC"k�F:OPk � E�� � [n� � []Y w
mjSG��ER_�U:OPk�SG_�UHF:_:k"U:U�K<M�OP[]U%� ER[nXiF.[nU�� � _�F�OPk"_.YPk"QTEGXPUHF:_�SjF:k�Y [nX+��[]h{K z�v ¨ 	  ?A@ F�O{k(hR_:SG�PO
[nXPYP[]C�SjF�k"Y ?A@�� < ETBDOPk�SG_ o
	 �\OPk"_:k3F�OPk�F:k�_:Q [nX�k��AX/K�¨ vGs §F:ONSjFJSGC"C�E � XiF:U¢�±ER_�F:OPk3k"¦ k�C"F¢EG�
� []� � []Y w mjSG��ER_§UHOPk�SG_JERXF�O{k � []� � []Y	�§SGUJYP_:EG�P� k"Y ?i@ S �n� E��\[]X{h & �Å � � ! � � � K�M�OPk%C�SG�P[ �]� Sj_ @
� []Q9[nF¢YPk�C"_:k�SjU:k�U3�\OPk"X·UHOPk�SG_3U�F�_:k"U:U�[]U3SGC"C�E � XAF:k�Yº�±ER_ o SGU�k°¯D� k"C"F�k"Y/KT��[]h � _:k z�v ¨ � �U:OPE��\U
F:OPk3C � EGU:k�Y w �±ER_HQ4U:E �n� F�[nERX�\OPk�X���S�F�k�_J[]U�F:OPk��§ER_ d []XPh9� � []Y=K 	 X�F�OP[nU\C�SGUHk o F�OPk�YP[�¦=k"_:k�X{C�k
? k"F¸�'k�k"X¶F:OPk._Hk�U �P� F:U�EG��F:OPk%F¸�'E w ��ER[nXAF�X � QTk"_:[nC�S � U:E �]� F:[]ERX�SGXPY<F:OPk�XPE w U:O{k�SG_¢U:E �n� F�[nERX�[nU
Q � C^OQTER_Hk��P_HERXPE � XPC�k"YY � k;F�E%F�OPk;UH[]hRX{[n¤NC�SGXiF � @ O{[]hROPk"_'mjSG��ER_'mGk � EDC"[nF�[nk�U�[]XimRE � mRk"Y/K6M�OPk
SGhG_:k�k"QTk"XiF ? k"F¸�'k�k"X	F�OPkJU:k"QT[ w SGXNS � @ F�[nC�S � UHE �]� F�[]EGXTSjXPYTF:OPkJF¸�'E w � ER[nXiF§X � Q9k�_H[]C�S � U:E �n� F�[nERX
[nU1� � [�F�k§hGEDEeY/KÂM�OPk�UHk�Q9[ w SjXNS � @ F:[]C�S � U:E �n� F�[nERX�EG¦=k"_:U£mRk�_ @ C � ERUHk§_Hk�U �{� F�U£�\[nF:O�S�UH[]hRXP[�¤NC�SjXAF � @
_Hk�Y � C"k�Y<SGQTE � XiF\EG��C"ERQ9� � F�k"_\_:k�UHE � _HC�k�UJ_:k"� � []_Hk�Y/K
M�OPk�C�Sj�P[ �n� SG_ @ � []Q9[nF%�P_Hk�YP[nC"F�[nERX �±ER_.F:OPkOPk � []C�S �]� @iw hR_HEDE�mRk"Y OPk�SjF��P[]��k	hR[�mRk"X ?i@ k"�AX/K

¨ vRv �[]U�UHOPE��\X¶[]Xa�1[]hPK z�s � UH[]XPhTF�OPk�UHk�Q9[ w SGXNS � @ F:[]C�S � U:E �]� F:[]ERX $ k"�eX=K9¨ z �R %Â�±ER_ � �	 
 �Dª x��çx
SGX{Y z�x K x�w hPKM�OPk(C�SG�P[ �]� Sj_ @ � []Q9[nF�O{k�SjF�F�_:SGXPU:��ER_�F�[]X{C�_:k�SGU:k"U ? EGF�Oº�\[nF:OµhR_HEDE�mRk9¤ �]� _:SjF�[nE
SGX{Y �§ER_ d []XPh¹F�k"QT��k�_:SjF � _:kGK 	 X SGYPYP[�F�[]EGX o #��� ����[nXPC�_Hk�SGUHk�ULU:[nhRXP[�¤NC�SGXiF � @ �\[nF�O F:OPk_�SjYP[³S �
SGC"C�k � k�_:SjF�[nERXY � k3F�ELF:OPk3[]Q9�P_:E�mRk"Y � []� � [nY� � Q9�P[]X{h�S ? [ � [nF @ EG�£F�OPk3OPk � []C�S � hG_:EeE8mGk�U $ z 
 %©K

z �



M�OPkTkW¯D� k"_:[nQTk"XAF�S � YNSjF^S�C�E �n� k"C"F�k"Y ?i@ `�SGUHF � kTk"F.S � K $ ��%6�±ER_3F�OPkTC�SG�P[ �]� SG_ @ � []Q9[nF;EG�\S
_Hk"mRE � me[]XPh¢OPk � []C�S �]� @Aw hR_:EeE�mRk"Y%OPk�SjF��P[n� k6mRk"_:U � U6_�SGYP[]S � SGC�C"k � k�_�S�F�[]EGX._�S�F�k�U�SG_:k'U:OPE��\X�[]X.��[]hPK
z8ueo S � ERXPh��\[�F�OµF:OPk(�{_:k�Y{[]C"F:[]ERX{U.EG��F:OPk	�P_Hk�UHk�XiF�U:k"QT[ w SGXNS � @ F�[nC�S � Q9EeYPk � SGXPYµF:ONSjF.hR[nmGk�X
?i@ `�SGUHF � k�k"F;S � K $ ��%©K p � _:[]X{h9F:OPk%k°¯D� k"_:[]Q9k�XiF:U o F:OPk%�'ER_ d [nXPhTF:k�Q9� k"_�SjF � _:k3�§SGU;XPEGF¢OPk � Y
C"ERXPUHF�SGXiF o U:E.F:OPk��P_Hk�UHk�XiF�Q9EDYPk � �§SGU'k"mjS �]� SjF�k"YSjF�F�OPk¢U�SjF � _�SjF:[]ERX9F�k"QT��k�_:SjF � _Hk¢_Hk���ER_HF:k�Y
�±ER_�S�hR[nmGk�X¶mjS �]� k�EG�§_�SGY{[³S � SjC�C�k � k"_�SjF:[]ERX/KT�NER_�S�hG_:EeE8mGk9¤ �]� _:SjF�[nE�Ej� Ã�Å��"ÃJÄ ª x��Îu $ ��[]hPK
z8u ¨ 	  % o F�OPk��{_:k�UHk�XiF�QTEeYPk � QTEG_:k�C � ERUHk � @ QTSjF�C^OPk"U�F�OPk�k°¯{��k�_H[]Q9k�XiF^S � YNSjF�S�F�ONSGXLF:OPk�QTEeYPk �
?i@ `�SGUHF � k�k"F�S � K $ � % o �\OP[]C^O�Y{[]Y�XPEGF�SjC�C�E � XiF��±ER_ÂF�OPk�hR_HEDE�mRk�¤ �]� _:SjF�[nE¢ER_ � [n� � []Y w mjSG� EG_/U:OPk�SG_
U�F�_:k"U:U"K\�cEG_ Ã�Å��"Ã¢Ä ª z �ßx $ �1[]hPK z8u ¨ �  % o F:OPk%�{_:k�UHk�XiF;Q9EeYPk � UH[]hRXP[�¤NC�SjXAF � @ E8mGk�_H�P_:k"YP[]CWF�U¢F:OPk
k°¯{��k�_H[]Q9k�XiF^S � YNS�F^S(SjXPY<F�O{k.�P_Hk"me[]E � U;QTEeYPk � oc? � F�Q(SjF:C^OPk�UJF�OPk�F�_Hk�XPY¹[nX�F�O{k.YNSjF�S(� � [nF:k
�'k �n� o hR[�mRk"X�F:OPk3U:[nQT� � []C"[nF @ EG�£F�OPk3Q9EDYPk � K

� >.¼�¿£�iÀ©Á£� �±¼�¿1�

� X � QTk"_:[]C�S � UHF � Y @ ONSjU ? k�k"X.C�EGXPC �n� YPk�Y��\OPk�_Hk'F:OPk'Q9k�SjX�mGk � EeC�[�F @Ro �1ER[nU:k � [ �n� k�X � Q ? k�_ o
SGX{YºmGE �]� Q9k"F:_:[nC��PE8�¬_�SjF:k9Ej� � [n� � []Y¶[]XºS�F�_�Sj� k"��ER[nYNS � hR_HEDE�mGkTONS�mGk ? k�k�X·YPk"F:k�_HQT[nXPk�YµSGU
� � X{C"F�[nERXPU¢EG��hR_HEDE�mRk.hRk�ERQ9k"F:_ @Go Q9k�XP[nU:C � U;C�EGXAF�SGC"F;SGXPh � k.SjXPY¹U:OPk�SG_�U�F�_Hk�U:U3S�F�F�O{k � [n� � []Y w
mjSG��ER_�[]XiF�k"_H�®SGC"kGK M�OPk�QTk�SGX2mGk � EDC"[nF @ SGXPY mRE �n� Q9k"F�_H[]C�NE�� _:SjF�k�ONS�mRk ? k�k"X U:O{E8�\X2F�E
? k � []X{k�SG_�� � X{C"F�[nERXPU�EG��U:OPk�SG_TU�F�_Hk�U:U o SGXPY F�OPk��1EG[]U:k � [ �n� k	X � Q ? k"_T[nUTS¶UHF:_:ERX{hº� � X{C"F�[nERX
EG�¢F�OPk�U:O{k�SG_9UHF:_:k�UHUT�±ER_�C"E � XiF�k"_:C � _:_:k"XiF	�NE��3K �,U:k"QT[ w SGXNS � @ F�[nC�S � U:E �n� F�[nERX SGXPY2SºF¸�'E w
��ER[]XiF.X � QTk"_:[]C�S � U:E �n� F�[nERXµ�±ER_�F�OPk	Q9k�SjX mRk � EDC"[nF @ �§k"_:k�P_Hk�UHk�XiF�k"Y SGX{Y � U:k"Y F:E¹�P_:k"YP[]CWF
F:OPkC�SG�{[ �]� SG_ @ � []Q9[nF�EG��Sa_:k"mGE � me[nXPh¶OPk � []C�S �]� @iw hR_:EeE�mRk�Y·OPk�S�F��P[]��k	�±ER_.mjSG_H[]E � U.hR_:EeE�mRk	¤ �n�
_:SjF�[nERU�K 	 XAF:k�_��®SGC�[]S � U:OPk�SG_§U�F�_:k"U:U'Y � k¢F:E.C"E � XiF�k"_:C � _:_:k"XiF��NE�� []XTS%OPk�SjF'�P[]��k¢Y{k�C�_Hk�SGUHk�U§F:OPk
QTS�¯D[]Q � Q¬OPk�S�F§F�_:SGXPUH� ER_�F�K��NER_�C�SjU:k�U§[]XT�\O{[]C^O(F:OPk�mjSG��ER_�mGk � EDC"[nF�[nk�U�SG_Hk�OP[nhRO o F�OP[nU'kW¦=k"C"F
[nUJQ9ER_Hk��P_:ERX{E � XPC"k�Y/K�M�O{k%hR_HEDE�mGk3¤ �]� _�S�F�[]E��§SGU¢U:OPE��\X�F:ETOPS�mGk�SLU:[nhRXP[�¤NC�SGXiFJ[]Q9�NSGCWF\ERX
OPk�SjF��P[n� k	��k�_��±ER_:QTSGXPC"kGK·l¢XPY{k�_H¤ �]� [nXPh�F:OPkOPk�SjF��P[]��k	k°¯PSjQT[nXPk�Y ?i@ z�x�� _Hk�U �{� F�k"Y []X S
YPk"C�_Hk�SGUHkT[nXaF�OPk��P_Hk�YP[nC"F�k"Y·C�SG�P[ �]� Sj_ @ � [nQT[�F ?i@ SG�{�P_:E�¯D[]QTSjF�k � @ºz �(F�E�� x�� �±ER_;�§SjF�k"_�SGXPY
kWF�ONSGX{E � o _Hk�UH� k"C"F�[�mRk � @ K

� x



� ����á¿Â¼ � À±¾����c¾e½µ¾e¿ �8�
� � XPYP[nXPh\�±ER_áF�OP[nUÂ�'ER_ d �§SGU£�P_:E�me[]Y{k�Y ?i@ F�O{k'�¢[]_Â�NER_:C"k§Z\k�UHk�SG_HC^OLbÂS ? ER_�SjF:ER_ @ ¨©�6Z¢� 	�

� X{YPk�_�`§ERXiF�_:SGC"F < EPK1� vRvG�{z8u8w � 
�w^zWw � 
GsGs KáBDEGQTk6EG�DF�OPk�C�ERQ9� � F:k�_Â_:k"U:E � _:C�k"U��'k�_:k��P_HE8me[nYPk�Y
?i@ F:OPk q O{[]ETB � ��k�_HC�ERQ9� � F:k�_¢`§k�XiF�k"_ � XPYPk�_ 	�_�SGXiF < EPK�� < B v � s�w �DK

�	¾ �Ü¾A�8¾e¿1�R¾e�

$ z % 	LK p [³`§E � S o BDE �n� ��[nERXPXPk�SGXNS � [nF:[]C�S o SGQ9k��"��E+YPk �]� S¹F�_:SGXPU��±ER_:QTSjF^SºYP[;�NE � _:[]k"_ o YP[ � X
�P_HE ? � k�QTS²YP[�� � UHU:Et[nX � X¬C�SGXNS � k2_Hk"FHF^SGXPhGE � SG_Hk o������
	����� ������� � �]o 	 UH�P_�S o 	 F�S � @Go
`�K ��KçM�K 	 KÎB�K�¨ z � � 
 °K

$ � % 	LK�BeC^OPXPk�[nYPk�_	SGXPY Z3K p k � ERU o5< ERX w YP[]Q9k�X{U:[]EGXNS � SGXNS � @ U:[nU9�±ER_9F�OPk�OPk�S�F(F�_:SGXPUH� ER_�F
C�SG�NS ? [ � [�F @ EG��S�¯D[³S �n� @ hG_:EeE8mGk�YLOPk�SjF��{[]��k�U�[nXPC �n� YP[nXPh � []� � []Y���mjSG� EG_á[]XiF�k"_�SGCWF�[]EGX o � 	 ���
�1SG� k"_ < EPK 
Rx8wyx � z�s ¨ z � 
Gx WK

$ v %��£K�� @A@ SGU���SGQ @Ro 	 K=`�S�F:F�EGX<SGX{Y p K ��Y{�§SG_:Y{U o `�SG�P[ �n� SG_ @ �PE8�t[]XF�_H[³SGXPh �P� SG_§hR_:EeE�mRk�U o
����� ����� ����� � � �"!$#$% � �1� oNvGv � wyvGvR� ¨ z �R� s WK

$ s % r K � S o 	�KA�£k"F�k"_:UHERX o SjXPY'&.KAb � o M�OPk�[nX{� � k"XPC�kJEG��mGSj� ER_ w � []� � []YL[nXiF�k�_:SGC"F:[]ERX{U�ERX9F:OPk
� []� � []Y��P_Hk�U:U � _:k.YP_:ER��[]X�F�_:[]SGXPh �{� SG_�Q9[]C"_:ERhR_HEDE�mGk�U o)(+*,���-���/. ! 	�� � 	�0$021��3	�*�054 ! � � � o
�R� zRz"w �G� z ��¨ z ��� s °K

$ u %�b�K ZJERQ9k�_HE	SGX{Y¹�§KN|�ERUHF o � � E8�t[]X¹SGX<ER� k"XaC^ONSGX{XPk � o/���76 � �98;: �"!$#$% � �c»c» o�z�x � w^z � �
¨ z ��� � °K

$ � %�b�K'bÂ[nX SGX{Y �.K'�cSGhROP_H[ o BeF�k�SGY @iw U�F^SjF:ka� k"_H�±ER_HQ(SjXPC�k�EG�3Sº_:EGF�SjF�[nXPh·Q9[]X{[³SjF � _:k�OPk�SjF
�P[n� k o � ( �<� ���=1 %,! �+�� �,%�> 0?8 # 0=. ! 	��@1��3	�*�054 ! � �c� ocuDz�v�w�uDz 
 ¨ z ���R�RWK

$ � % p KáI�OP_ � UHF�S � kWm¹SGX{Yº�%KÂ�cSGhROP_H[ o `§E � � � k"Y � []� � [nY¹SGXPY¶mjSG��ER_��NE��¬[nX¹QT[nXP[³S�F � _Hk.�NSGU w
U:SGhRk�U\�\[nF:O�QT[nC�_:ELhG_:EeE8mGk�U o �A��� �B���C. ! 	��@1��3	�*�054 ! � �e»á� o �R� � w � vRv ¨ z �����i°K

$ 
 % � K1I�E � EeYP��[nk 
"o 	LK ��� U:[nk � S d�o � K£I3SGC��"Q(SG_Hk d SGXPY·M�K�BAF�_:k dco�p k"F:k�_:Q9[]XPSjF�[nERX¶EG�§�±_Hk�k
U � _H�®SGC"k3SGXPY�hR_:S�me[�F^SjF:[]ERXNS � �PE8�´EG� � []� � []Y([]X(F:_:[³SjXPh �P� SG_'hG_:EeE8mGk oD���� � ���E	��F8E�* 	 �G�"!?H
#$% 	�*,8 # 0 » � o=zRz�x�w�zRz �¨ z �����i°K

� z



$ ��%�Z3K�`�SjUHF � k o B�K1M�OPEGQ(SGU.SGXPY+ILKá|�k�_ d k�U o M�OPk	kW¦=k"C"FLEG�§�§ER_ d []XPh<� � []Y [nXimRk�XiF:ER_ @ ERX
F:OPk�� k"_H�±ER_HQ(SjXPC�k�EG�£_Hk"mRE � me[]XPhLO{k � [nC�S �n� @iw hG_:EeE8mGk�YTOPk�SjF\�{[]��k�U o F�E�SG�P��k�Sj_�[]X	F�O{k � �  H
#$!$! :�8 *���0@ 4A� %,!��������	� 	��;8E�* 	 � . ! 	�� 1��3	�*�054 ! � ���* 4 ! � ! * #$! o �1SG��k�_ < EPK <¢r MJ`�� xRxGx�w
z �G� � 
{o ��[�F:F�U ? � _HhRO o �1k"XPXPU @ � mjSGXP[³S�¨©� xRxRx °K

$ z�x %��§K g O{[nF�k o�
 8 0 # �� 0A6 � ��8;: 6 � � ¨É��XPY �6Y{Xc o � C 	3_:S�� w¸r [ �]� o�< kW�´|�ER_ d ¨ z ��� z °K

$ zRz %�Z3KG� � _:YPk"XLSGXPY � KG�cSG[n_:k�U o � �9� ! �+8 # 	 ��� * 	 � > 0?8 0 ¨ v _HY ��YPXc o � g B�� � ? � [nU:OPk"_:U o �§ERUHF:ERX
¨ z � 
iu °K

$ z � %�Z3Keb @ed []X{U o < � Q9k�_:[nC�S � SGXPS � @ U:[nU6EG�/� �P�n� @ YPkWmRk � ER��k�Y � SGQ9[]XNSG_��PE8� [nX9F:_�SG��k��"ER[]YPS � SGXPY
UH[]X � U:EG[]YNS � hR_:EeE�mRk�U��\[�F�OLU:O{k�SG_6UHF:_:k"U:U�SjF�F�O{k � []� � [nY.mjSG��ER_�[]XiF:k�_H�®SjC�k o � SGUHF:k�_:U�M�OPk"U:[]U o
g _:[nhROiF¢BeF^SjF:k�l¢XP[�mRk�_HU:[�F @Rocp S @ F�ERX o�q OP[nE�¨É� xGxRx WK

$ z�v %�Z3K1BDONSGO o bÂSGQ9[]XNSG_;�PE8� �±_:[]CWF�[nERXºSGXPY¶�±ER_:C"k�YµC"ERXimRk"C"F�[nERX OPk�SjF�F�_�SjXPUH�±k"_%[nX·Y � C"F�U�EG�
SG_ ? [nF:_�SG_ @ hRk"ERQ9k"F�_ @RoG(+*,���/���C. ! 	�� � 	�0$0 1��3	�*�054 ! � ��� o 
js � w 
G� �	¨ z �i� u °K

$ z�s %�Z3K BDONSGO<SGXPY��.K�báERXPYPERX o�� 	�� 8 * 	���6 � � 6C�� #$! : ���*�� !$# �F8E�* 8 *��A� # � 0Wo ��C�SjYPk�Q9[]C o
< k"�¥|�ER_ d ¨ z �i� 
 °K

$ z8u %�Z3K r EG� d []XPU o �.K{��SjhROP_:[=SGXPY p K{I3O{_ � U�F^S � k"m o � � SjF�Q9[]XP[]SjF � _:kJOPk�SjF\�{[]��k�U§�\[�F�OQ9[]C�_HE
C�SG�P[ �n� SG_ @ hG_:EeE8mGk�U o �A��� �B���C. ! 	��@1��3	�*�054 ! � �e»á� oáz�x � w�z�x �¨ z �����i°K

$ z�� % ��K�Z � C d k�X{UHF�k"[]X<SGXPY�Z�K � SG[nX o BD��ERXiF^SjXPk�E � U¢_ � �{F � _:k3EG��F:OP[]X � []� � []Y	¤ � Q9U o ����� %,! �'�
� � ��� o/z�v � w^z�s �¨ z �R� s WK

$ z � %3�%K/�cSGhROP_H[ o . ! 	�� � 8 �,! � # 8 ! * #$! 	�* : 1 !$#$% *  � �� > o M�S @ � EG_�SGXPY¹�N_:SGXPC�[nU o g SGUHOP[]X{hGF�ERX o
p Kß`�K£¨ z � � u WK

$ z 
 %%B K6M�OPEGQ(SGU o ILK6I � SGUH[]XPhºSGXPY ILK�|�k"_ d k�U o M�O{k<k"¦ k�CWF�UTEG��F:_�SGXPU�mRk"_:U:kaSGC�C"k � k"_�SjF:[]ERX w
[nXPY � C"k�Y ? EeY @ �±ER_HC�k�U�ERX�F�OPk\C�SG�P[ �n� SG_ @ � []Q9[nF�EG�=O{k � [nC�S �n� @ hR_:EeE�mRk"Y(OPk�SjF��P[]��k�U o ����� �
���C. ! 	�� 1��3	�*�054 ! � �e» � oPsGsPz"w¸siuDz ¨ z � � 
 WK

$ z ��%%B K�`§O{[ o . ! 	�� � 8 �,! 1 %,! �� > 	�* : � �3	 # �;8 #$!�� � � ���� #$!��  ����ár k�Q9[]UH�POPk�_Hk�� � ? � Kc`§EG_:�/K o
< k"�¥|�ER_ d ¨ z �i� � °K

�R�



$ � x %�ILK\I � SGUH[]XPh o B K�M�OPEGQ(SGU�SGXPY´ILK§|�k�_ d k�U o �6_Hk�YP[nC"F:[]ERX²EG��F�OPkºER��k�_�S�F�[]X{h � []Q9[nF:U(EG�
_Hk"mRE � me[]XPh OPk � [nC�S �n� @iw hR_HEDE�mGk�Y O{k�SjF��P[n� k"U o �A��� � ���A. ! 	�� 1��3	�*�054 ! � �e»á� o � z�v�w � z �
¨ z �����i°K

� v



M�S ? � k z
�
Be� k"C�[n¤PC�SjF:[]ERXPU�Ej�1F:OPk3OPk�SjFJ�P[n� k;F:k�U�F�Sj_HF�[nC � k;kW¯{SGQ9[]XPk"Y ?i@ `�SjUHF � k3k"F¢S � K $ ��%©K

	3_HEDE�mRk r k�[]hGOAF o � x K xRv 
Rv{z C�Q
	3_HEDE�mRk���SjU:k g []Y{F:O o & x K xRvjsRsAu C�Q
	3_HEDE�mRk r S � � w ��XPh � k o � z�s K � � �
��mjSG��ER_:SjF�ER_\bák"XPhGF�O o *3. z8u Kß��C�Q
��YP[]S ? SjF:[]C�bák�X{hGF�O o *,+ 
 Kß�LC"Q
`§ERXPYPk"XPU:k"_;bák�XPhjF�O o *,- z8u Kß��C�Q
� SG� EG_JBD�NSGC"k.ZJSGYP[ � U o � � x K � � � u C�Q
< � Q ? k�_\EG� 	�_:EeE8mGk�U o : Ä ujx
r k � []C�S � ��[nF:C^O<bák�X{hGF�O o *76 z�viu K 
 C�Q
r k � [�¯Z¢SGY{[ � U o ��� x K � � �i�.C�Q

� s



� ���Á£�8¾º>%�
	Â���±¼�¿1�
� ���Á£�8¾ � � � � E�� EG� � [n� � []Y.[nXLS�F�_:SG��k���EG[]YNS � hR_HEDE�mRk �

¨ 	 �`§EDER_HYP[]XPSjF�k'U @ UHF:k�Q � ¨ � �BDE �]� F�[]EGX
YPEGQ(SG[nX/K
� ���Á£�8¾ » � p [nQTk"XPU:[nERX � k�U:U�mRk � EeC�[nF @ ¤Nk � YPU��±ER_ � SjQT[nXNSG_6�NE��t[]X	F:_�SG��k��"ER[]YPS � hR_HEDE�mRk"U%¨ �¹ª
z��çx{o � ª z�x���o ��ª sAu � 

�
¨ 	 �& �Å � ª u �çx ¨±C�EeC � _H_:k"XAF��NE��¢ � ¨ � �& �Å � ª x��çx � ¨ �

 & �Å � ª � x���z
¨±C�E � XiF:k�_:C � _:_Hk�XiFJ�NE��¢WK
� ���Á£�8¾ � �  � mGk�_:U � U & �Å � �±ER_ � SGQ9[]XPSG_��NE�� []X9F�_�Sj� k"��ER[nYNS � hR_:EeE�mRk"U3¨ �aª z��çx  �

¨ 	  ��ª x � �
¨ �  �3ª vGx�� � ¨

�
 ��ª �Rx � K

� ���Á£�8¾ � � �1E3mRk"_:U � U & �Å � �±EG_ � SGQ9[]XNSG_£�NE�� []XLF:_�SG��k��"ER[]YNS � hR_:EeE�mRk"U;¨ �¹ª z �ßx  �
¨ 	  ��ª x � �

¨ �  �3ª vGx � � ¨
�
 ��ª �Rx ��K

� ���Á£�8¾ � � #% � mRk"_:U � U & �Å � �±ER_ � SGQ9[]XPSG_£�PE8� []X�F�_:SG��k���EG[]YNS � hR_:EeE�mRk�U¢¨ �¶ª z��çx  �
¨ 	  ��ª x � �

¨ �  �3ª vGx�� � ¨
�
 ��ª �Rx � K

� ���Á£�8¾ � �  � mRk�_HU � U & �Å � �±ER_ � SGQ9[]XPSG_��NE�� []X9F�_:SG� k"��ER[nYNS � hR_HEDE�mGk�U�¨ � ª vRx �  �
¨ 	  ��ª x � �

¨ �  �3ª vGx�� � ¨
�
 ��ª �Rx � K

� ���Á£�8¾ � �  � o �1ESGX{Y #% � mGk�_HU � U �L�±ER_ � SGQ9[]XNSj_��NE���[]X�F:_�SG��k��"ER[]YPS � hR_:EeE�mRk�U�¨ � ª vRx��"o
& �Å � ª u �çx WK
� ���Á£�8¾ � �  � o �£E�SGXPY #% � mRk�_HU � U ���±ER_ � SGQ9[]XNSG_��PE8� [nX�F�_:SG��k���EG[]YNS � hR_HEDE�mGk�U�¨ � ª z��ßxDo
& �Å � ª u �çx WK
� ���Á£�8¾�� � Bek�Q9[ w SjXNS � @ F:[]C�S � SjXPY¹F¸�§E w � EG[]XiF3X � QTk"_:[nC�S � UHE �]� F�[]EGXPU��±ER_  � �

¨ 	  p k"¤NXP[�F�[nERX
EG�1�NSG_:SGQ9k"F�k"_:U � ¨ � ��NER_:C"k ? S � SGX{C�k�ERX�F�OPk � []� � []Y([]X�S�F�_�Sj� k"��ER[nYNS � hR_HEDE�mGkGK
� ���Á£�8¾ � � � < � Q9k�_H[]C�S � SjXPYaU:k"QT[ w SGXPS � @ F�[nC�S � U:E �n� F�[nERX�C"ERQ9�NSG_:[nU:ERX �

¨ 	  �5& �Å � � ! mRk"_:U � U �
�±ER_ �¶ª z��ßx ¨±�±_:EGQ �1[]hPK v  � ¨ �  �5& �Å � � ! mRk�_HU � U ��±ER_ � ª vRx � ¨±�±_HERQ ��[]hPK �  � ¨ �

 < ER_:QTS � [n��k"Y
Q9k�SGX9mRk � EeC�[nF @ mGk�_HU � U�X{ER_:QTS � [n��k"Y9UHOPk�Sj_§UHF:_:k"U:U�SjF�F�O{k � [n� � []Y w mjSG� EG_�[]XiF�k"_H�®SGC"kL¨ �±_:ERQ ��[nhRU�K
v SGXPY � °K
� ���Á£�8¾ �c� � ��¦ k�CWF3EG��hR_:EeE�mRk�¤ �n� _�S�F�[]EEGX � []� � [nY<�NE��\[]X{h[]X¶S	F�_:SG� k"��ER[nYNS � hR_:EeE�mRk �

¨ 	 
�1SG_�SGQ9k"F:_:[nCSGXNS � @ U:[]U�¨ F�E¶U:C�S � k o � ª x K xRv 
RvDz C�Q o & ª x K xRvGsRsAu C"Q o �·ª z�s �ß� � �  � ¨ � 
p kW¤NXP[nF:[]ERX·EG�\mjSG_:[]S ? � k"U.�P_H[]ER_%F�E ? [�� � _:C�SjF�[nERXµEG�\F:OPk � [n� � []Y � ¨

�
 p kW¤NXP[nF:[]ERXµEG�\mGSj_:[³S ? � k"U

Sj� F:k�_ ? [�� � _:C�SjF�[nERXEG�£F�OPk � []� � []Y=K
� ���Á£�8¾ �D» � ��¦=k"C"FLEj�\hR_:EeE�mRk(¤ �n� _:SjF�[nE �

¨ 	 .ZJSGYP[ � U.Ej�\C � _�mGS�F � _Hk	EG�\F�OPk � []� � [nY w mjSG��ER_
[nXAF:k�_��®SGC�k � ¨ �  � k�SjX�mRk � EeC�[�F @ �NSG_:SGQ9k"F�k"_ � ¨

�
 � E �n� Q9k"F�_H[]CJ�NE��t_�S�F�k3�NSG_:SGQTkWF�k"_�K

� u



� ���Á£�8¾ ��� � � S8¯{[nQ � Q O{k�SjF�F�_:SGXPU:��ER_�F%�{_:k�Y{[]C"F:k�Y ?i@ F:OPkTC � ERUHk�Y w �±ER_:Q U:E �n� F�[nERXºmGk�_HU � U
hR_HEDE�mGk9¤ �n� _�SjF:[]E·¨ÉBeF:_�SG[nhROiF%S�¯D[³S � hR_HEDE�mGk�U o XPE ? EDY @ �±ER_:C"k�U o � � ����ª six � `�

�
¨ 	  ��F�OPSGXPE � �

¨ �  g SjF�k"_�K
� ���Á£�8¾ � � � � S�¯D[]Q � Q OPk�SjFF�_:SGXPUH� ER_�F	mRk"_:U � U�hR_:EeE�mRka¤ �n� _:SjF�[nEµ�±ER_	UHk"mRk"_�S � �'ER_ d [nXPh
F:k�Q9� k"_�SjF � _:k"U.¨ ��F�ONSGX{E � 

�
¨ 	  � �	�
 �Dª x K x�w h � ¨ �  � �	�
 �Dª z�x K x�w hPK

� ���Á£�8¾ ��� � � S�¯D[]Q � Q O{k�SjF%F�_�SjXPU:��ER_HF%mRk"_:U � UL_�SGYP[]S � SGC"C�k � k�_:SjF�[nERX �
¨ 	  Ã�Å��"ÃJÄ ª x K u �

¨ �  Ã¢Å��WÃ¢Ä ª z K x K

� �



��[nh � _Hk z
�
� � E�� EG� � [n� � []Y([nXS.F�_:SG��k���EG[]YNS � hR_HEDE�mRk

�
¨ 	 �`§EeER_:Y{[]XNSjF:k�U @ U�F�k"Q � ¨ � �BDE �]� F�[]EGX

YPEGQ(SG[nX/K

�R�



��[nh � _HkL�
�
p []Q9k�XPUH[]ERX � k�UHU¢mRk � EeC�[�F @ ¤Nk � YPU��±EG_ � SGQ9[]XPSG_J�PE8� []XaF:_�SG��k��"ER[]YPS � hR_HEDE�mGk�U9¨ � ª

z��çx{o � ª z�x���o ��ª sAu � 
�
¨ 	 �& �Å � ª u �çx ¨±C�EeC � _H_:k"XAF��NE��¢ � ¨ � �& �Å � ª x��çx � ¨ �

 & �Å � ª � x���z
¨±C�E � XiF:k�_:C � _:_Hk�XiFJ�NE��¢WK

� 




� ª � x �
� ª �Rx��
� ª vRx��
� ª x �¨©Si

�
�

usv�zxw�z

�
z K 

z K �
z K s
z Kß�
z
x K 

x K �
x K s
x Kß�
x

� ª �Gx �
� ª sRx��� ª¥� x��
� ª x �¨ ? 

�
�

usv�zxw�z

�
z K 

z K �
z K s
z Kß�
z
x K 

x K �
x K s
x Kß�
x

� ª vGx��� ª¥� x �
� ª z�x��
� ª x��¨®C�

& �Å �

�
�

usv�zxw�z

�
z K 

z K �
z K s
z Kß�
z
x K 

x K �
x K s
x Kß�
x

��[nh � _Hk v
�  � mGk�_HU � U�& �Å � �±ER_ � SGQ9[]XPSG_§�NE���[]XF:_�SG��k��"ER[]YNS � hR_:EeE�mRk�U�¨ �ºª z��çx  �

¨ 	  ��ª x � �
¨ �  �3ª vGx�� � ¨

�
 ��ª �Rx � K

� �



� ª � x��
� ª �Rx �
� ª vRx��
� ª x �

¨©Si
���

usv�zxw�z

sAu
six
viu
vRx
� u
� x
z8u
z�x
u
x

� ª �Rx��� ª six��
� ªt� x �
� ª x �

¨ ? 
� �

usv�zxw�z

sAu
six
viu
vRx
� u
� x
z8u
z�x
u
x

� ª vRx��
� ªt� x��� ª z�x��
� ª x �

¨®C�

& �Å �

���

usv�zxw�z

sAu
six
viu
vRx
� u
� x
z8u
z�x
u
x

��[nh � _Hk s
�
�1E�mRk"_:U � U & �Å � �±ER_ � SGQ9[]XNSj_��NE���[nXF�_�Sj� k"��ER[nYNS � hG_:EeE8mGk�U.¨ �aª z��çx  �

¨ 	  ��ª x � �
¨ �  �3ª vGx�� � ¨

�
 ��ª �Rx � K

vRx



� ª � x �
� ª �Rx��
� ª vRx��
� ª x �

¨©Si

���
�

usv�zxw�z



�
�
u
s
v
�
z
x

� ª �Gx��� ª sRx �
� ª¥� x��
� ª x��¨ ? 

���
�

usv�zxw�z



�
�
u
s
v
�
z
x

� ª vGx��� ª¥� x �
� ª z�x��
� ª x��¨®C�

& �Å �

���
�

usv�zxw�z



�
�
u
s
v
�
z
x

��[nh � _Hk u
� #% � mRk"_:U � U & �Å � �±ER_ � SjQT[nXNSG_6�NE��t[]XF:_�SG��k��"ER[]YNS � hR_HEDE�mRk"U%¨ �¹ª z��ßx  �

¨ 	  ��ª x � �
¨ �  �3ª vGx�� � ¨

�
 ��ª �Rx � K

v{z



�¹ª z �Îu
�¹ª z �ßx
�¹ª x �Îu
�¹ª x �ßx¨©Si

�
�

usv�zxw�z

�DK u

�

z K u

z

x K u

x

¨ ? 

�
�

usv�zxw�z

�DK u

�

z K u

z

x K u

x

¨®C�

& �Å �

�
�

usv�zxw�z

�DK u

�

z K u

z

x K u

x

��[nh � _Hk �
�  � mRk"_:U � U & �Å � �±ER_ � SGQ9[]XNSG_'�NE���[]XF�_:SG��k���EG[]YNS � hG_:EeE8mGk�U.¨ � ª vRx �� �

¨ 	  �.ª x � �
¨ �  �3ª vGx�� � ¨

�
 ��ª �Rx � K

v �



�¶ª z��ßu
�¶ª z��çx
�¶ª x��ßu
�¶ª x

�
�

�GxujxsixvRx� xz�xx

�DK u

�

z K u

z

x K u

x

� �

�GxujxsixvRx� xz�xx

z K 

z K �
z K s
z Kß�
z
x K 

x K �
x K s
x Kß�
x

�

���
�

�GxujxsixvRx� xz�xx

z�x




�

s

�

x

��[nh � _Hk��
�  � o �1E�SGXPY #% � mRk�_HU � U �	�±ER_ � SGQ9[]XPSG_¢�NE�� []X¹F�_:SG� k"��ER[nYNS � hG_:EeE8mGk�UT¨ � ª vRx��"o

& �Å � ª u �çx WK

vRv



� ª �Rx �
� ª uGx �
� ª six �
� ª vRx �
� ªt� x �
� ª z�x �
� ª x �

�
�

�GxujxsixvRx� xz�xx

v

�DK u

�

z K u

z

x K u

x

� �

�GxujxsixvRx� xz�xx

z K 

z K �
z K s
z Kß�
z
x K 

x K �
x K s
x Kß�
x

�

���
�

�GxujxsixvRx� xz�xx



�
�
u
s
v
�
z
x

��[nh � _Hk 

�  � o �£EaSGXPY #% � mRk"_:U � U ��±ER_ � SGQ9[]XPSG_��NE��¬[nXºF:_�SG��k��"ER[]YPS � hR_HEDE�mRk"U	¨ � ª z��ßxDo

& �Å � ª u �çx WK

vGs



��[nh � _Hk �
�
BDk�Q9[ w SGXNS � @ F�[]C�S � SGXPY�F¸�§E w � EG[]XiF\X � QTk"_:[nC�S � UHE �]� F�[]EGXPU��±ER_  � �

¨ 	  p k"¤NX{[nF�[nERXEG�
�NSj_�SGQ9k"F:k�_:U � ¨ � ��NER_:C"k ? S � SjXPC�k�ERX�F�O{k � []� � [nY	[]X�S�F�_:SG� k"��ER[nYNS � hG_:EeE8mGkGK

viu



< � Q9k�_H[]C�S � ¨ �%ª �Rx�� 
�¢XNS � @ UH[]U�¨ �%ª �Rx�� 

< � Q9k�_H[]C�S � ¨ �%ª vRx�� 
�¢XNS � @ UH[]U�¨ �%ª vRx�� 
< � QTk"_:[nC�S � ¨ ��ª x�� 
��XNS � @ U:[]U�¨ ��ª x�� 

¨©SR

�

�
���� ���
�

� x
Rx� x�RxuGxsixvRx� xz�xx

z

x K 


x K �

x K s

x Kß�

x

¨ ? 

�

�
�� � � �
�

z K sz Kß�zx K 
x K �x K sx Kß�x

z

x K 


x K �

x K s

x Kß�

x

��XPS � @ F�[nC�S �< � Q9k�_:[nC�S �

¨±C�

� vRx �

4 vRx �

& "

�	

uxwyuw^z�xw^z8uw � xw � uwyvRxwyvRuwÜsix

uGx
sAu
six
viu
vRx
� u
� x
z8u
z�x
u
x

��[nh � _Hk z�x
�
< � Q9k�_H[]C�S � SGX{Y9UHk�Q9[ w SGXNS � @ F:[]C�S � U:E �n� F�[nERXLC�ERQ9�NSG_H[]UHERX

�
¨ 	  �5& �Å � � ! mRk"_:U � U � �±ER_

�·ª z��ßx ¨±�±_:EGQ¡��[]hPK v  � ¨ �  �5& �Å � � ! mRk"_:U � U � �±ER_ � ª vRx � ¨±�±_HERQ¡��[]h{K �  � ¨ �
 < ER_:QTS � [n��k"Y

Q9k�SGX9mRk � EeC�[nF @ mGk�_HU � U�X{ER_:QTS � [n��k"Y9UHOPk�Sj_§UHF:_:k"U:U�SjF�F�O{k � [n� � []Y w mjSG� EG_�[]XiF�k"_H�®SGC"kL¨ �±_:ERQ ��[nhRU�K
v SGXPY � °K vR�



��[nh � _Hk zRz
�
��¦ k�C"F�Ej�\hR_:EeE�mRk(¤ �n� _:SjF�[nEaERX � []� � [nY·�NE��\[]X{h¹[]X+S�F:_�SG��k��"ER[]YPS � hG_:EeE8mGk

�
¨ 	 

�1SG_�SGQ9k"F:_:[nCSGXNS � @ U:[]U�¨ F�E¶U:C�S � k o � ª x K xRv 
RvDz C�Q o & ª x K xRvGsRsAu C"Q o �·ª z�s �ß� � �  � ¨ � 
p kW¤NXP[nF:[]ERX·EG�\mjSG_:[]S ? � k"U.�P_H[]ER_%F�E ? [�� � _:C�SjF�[nERXµEG�\F:OPk � [n� � []Y � ¨

�
 p kW¤NXP[nF:[]ERXµEG�\mGSj_:[³S ? � k"U

Sj� F:k�_ ? [�� � _:C�SjF�[nERXEG�£F�OPk � []� � []Y=K

v �



¨©Si

hR_HEDE�mRk�F:ER�
��F:F�SGC^OPk"Y�F�E

C�EG_:XPk"_:U
�§[�� � _:C�SjF�k"Y�[nXiF�E

����
�

zx K 
x K �x K sx Kß�x

x K z

x K x{z

x K xRx{z

x K xRxRx{z

z k wyxiu

¨ ? 

���
�	

�
� �
� �

z K xx K 
x K �x K sx Kß�x

z KÎ�

z

x K 


x K �

x K s

x KÎ�

x

¨®C�

Ã¢Å �WÃ¢Ä

� �
�	

�
���
� �

z K xx K 
x K �x K sx Kß�x

�DK u

�

z K u

z

x K u

x

��[nh � _Hk z �
�
��¦ k�CWFEG��hG_:EeE8mGk<¤ �n� _:SjF�[nE

�
¨ 	 9Z¢SjYP[ � U9EG�3C � _HmjSjF � _:kaEj�;F�OPk � []� � [nY w mjSG��ER_

[nXAF:k�_��®SGC�k � ¨ �  � k�SjX�mRk � EeC�[�F @ �NSG_:SGQ9k"F�k"_ � ¨
�
 � E �n� Q9k"F�_H[]CJ�NE��t_�S�F�k3�NSG_:SGQTkWF�k"_�K

v 




< E	BeOPk�SG_
M��'E w �£ER[]XiF < � QTk"_:[]C�S �
BDk"QT[ w �¢XNS � @ F:[]C�S �

¨®Si

����
�

�
��

zx K 
x K �x K sx Kß�x

six
viu
vRx
� u
� x
z8u
z�x
u
x

¨ ? 

Ã¢Å �WÃ¢Ä

����
�

�
��

zx K 
x K �x K sx Kß�x

uGxRx
sAuGx
sixRx
viuGx
vRxRx
� uGx
� xRx
z8uGx
z�xRx
uGx
x

��[nh � _Hk z�v
�
� S�¯D[]Q � Q OPk�S�F(F�_:SGXPUH� ER_�F(�{_:k�Y{[]C"F:k�Y ?i@ F�OPk�C � ERU:k"Y w �±ER_HQ U:E �n� F�[nERX2mGk�_HU � U

hR_HEDE�mGk9¤ �n� _�SjF:[]E·¨ÉBeF:_�SG[nhROiF%S�¯D[³S � hR_HEDE�mGk�U o XPE ? EDY @ �±ER_:C"k�U o � � ����ª six�� `�
�
¨ 	  ��F�OPSGXPE � �

¨ �  g SjF�k"_�K

v �



��� ����ª z�xRx�� `��� ����ª 
Rx �^`��� ����ª �Rx�� `��� ����ª six�� `

¨©Si

����
�

�
��

zx K 
x K �x K sx Kß�x

z�six
z � x
z�xRx

Rx
�Rx
six
� x
x

¨ ? 

Ã¢Å �WÃ¢Ä

� ��
�

�
��

zx K 
x K �x K sx Kß�x

uGxRx

sixRx

vRxRx

� xRx

z�xRx

x

��[nh � _Hk z�s
�
� S�¯D[nQ � Q4OPk�SjF\F�_:SGXPU:��ER_�F�mRk�_HU � U¢hR_:EeE�mRk3¤ �]� _�SjF:[]E��±ER_�UHk"mRk"_�S � �'ER_ d []X{h9F:k�Q w

��k�_:SjF � _Hk�U%¨ ��F:ONSGXPE � 
�
¨ 	  � �	�
 �Dª x K x�w h � ¨ �  � �	 
 �Dª z�x K x�w hPK

six



� � ���1ª viu �çs � `� � ���1ª vR� � � � `� � ���1ª vRv � � � `� � ���1ª vGs��ßv�� `� � ���1ª vGs��Îu � `� � ���1ª vRv �çs � `�¢XNS � @ F:[]C�S � ¨ ��� ���1ª viu � `�`�SGUHF � k3k"F¢S � K\¨É� xGxRx 
��SG_�F�[]S � p _ @ E � F

< E p _ @ E � F ¨®Si

����
�

�
��

z�x
�s�x

z�six
z � x
z�xRx

Rx
�Rx
six
� x
x

��� ���1ª ujv�� � �^`��� ���1ª uez�� � � `��� ���1ª siu � � �^`��� ���1ª s � �çs �^`��� ���1ª vG��� � � `��� ���1ª v � �çs �^`��XNS � @ F�[]C�S �
`�SGUHF � k�k"F¢S � K\¨É� xRxRx 
��Sj_HF�[]S � p _ @ E � F

< E p _ @ E � F ¨ ? 

� �	�
 � ¨®hA

����
�

�
��

z�x
�s�x

vRxRx

� uGx

� xRx

z8uGx

z�xRx

uGx

x

��[nh � _Hk z8u
�
� S�¯D[]Q � Q4OPk�S�FJF:_�SGX{U:��ER_HF\mRk"_:U � U;_�SjYP[³S � SGC�C"k � k"_�SjF:[]ERX

�
¨ 	  Ã¢Å��"Ã¢Ä ª x K u � ¨ � 

Ã¢Å��WÃ¢Ä ª z K x K

sPz


