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SemObj1 = <BookOffer, {
     <StoreName, “Source A”>,
     <URL, “http://www.bookpool.com/”>,
     <OfferDate, “Nov 16, 1999”,                                      {<DateFormat, “Mon DD, YYYY”>}>,
     <Price, 27.41,                                                              {<Currency, “EUR”>}>,
     <Book, {
           <ISBN, 0764531999>,
          <Title, “XML: Extensible Markup Language”>,
           <Author, “Harold, Elliotte Rusty”,                {<NameFormat, “Last, First Second”>}>,
          <Publisher, “IDG Books”>,
          <PublicationYear, “1998”>,
           <Pages, 426>,
      <Bibliopegy, “Paperback”>,
      <Accessory, “CD Rom”>                                                                                            }>,
     <ListPrice, 38.46>, {<Currency, “EUR”>}>,
     <Discount, “29%”>,
     <Availability, “In-Stock”>                                                                                                      }>

...

SemObj4 = <BookOffer, {
     <StoreName, “Source B”>,
     <URL, “http://www.readmedoc.com/”>,
     <OfferDate, “Nov 16 1999”,  {<DateFormat, “Mon DD, YYYY”>}>,
     <Price, 33.85,  {<Currency, “EUR”>}>,
     <Book, {
      <ISBN, “0471255475”>,
      <Title, “The Data Warehouse Lifecycle Toolkit”>,
      <Author, “Kimball, Ralph “,                         {<NameFormat, “Last, First”>}>,
                  <Author, “Ross, Margy “,                             {<NameFormat, “Last, First”>}>,

<Author, “Reeves, Laura”,                            {<NameFormat, “Last, First”>}>,
<Author, “Thornwaite, Warren”,                  {<NameFormat, “Last, First”>}>,

      <Publisher, “McGraw-Hill”>,
      <PublicationYear, “1998”>,
      <Pages, 576>,
      <Accessory, “CD Rom”>                                                                                            }>,
     <ListPrice, 47.46>,  {<Currency, “EUR”>}>,
     <Discount, “25%”>                                                                                                                  }>
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The transformation between MIX objects
and tables in the data warehouse

Connect Dimension
tables to fact tables
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 Take over key Check key value

Map MIX objects to
the dimension table

Map MIX objects to
the fact table
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DefaultValue: �xxx�

ClassToDimensionTable (Concept, Tables)-Block
·   Generation of the Key
·   1:1-Mapping

Ontology.Conceptx : ColumnNamex
·   N:1-Mapping

Fagg(Ontology.Concept1, ..., Ontology.Conceptn) : ColumnNamex
·   1:N-Mapping

Fdec(Ontology.Concept x) : ColumnName1, ColumnName2, ..., ColumnNamen
·   Call ClassToFactTable-Block (optional)

ClassToFactTable(Concept, Tables)-Block
·   The generation of fact-join-key (optional)
·   FactLinkDimension-Block : Key columns
·   1:1-Mapping

Ontology.Conceptx : ColumnNamex
·   N:1-Mapping

Fagg(Ontology.Concept1, ..., Ontology.Conceptn) : ColumnNamex
·   1:N-Mapping

Fdec(Ontology.Concept x) : ColumnName1, ColumnName2, ..., ColumnNamen
·   Call ClassToDimensionTable-Block (optional)

FactLinkDimension({Concept,} Fact, Dimensions)-Block
·   DimensionTableKeyx: FactTableKeyx
·   Check (Ontology.Conceptx)
·   FindKeyValue (DimensionTableAttributes): FactTableKeyx

��� � ²��<² ËH~VcDfB~�u´c Æ m�n gB�rcys��Iklg[e�¹�mn � �:Ì
ôI^ 89)�� �<���5�<#4$@
�7�
�� �5� � #.�57��0�/� 
�� � :�#.78:CI/<?>=@NOU�;D=Y/<è¶AD2JUØNJ-lA`-µçH-I;>U2JCI4<?>U�=Y/ �p=Yèw4J;DU�ÿ�-�/9N =¿ìB? CIæOZBUV_�AD?Å=S/ �¼=SèI4<;>U �O6

> V�V$@]A	C G�RÂ=@?�-¾_
Cw/<_
UêOAÉC�E�=+ìB?�6�çy2J=YXSU > V�V$@�S/HBV�RSG�=@?�A>2JU�/<-IaÉU¶C�E�-ÑNO=SaÉU�/Oí
?[=SCI/ÉA`-�æJXSUI^4=¿-�ê<êJ=Y/<èj;>4JXSU?	æ9U�ABç:UU�/ =+ìB? CIæOZBUV_�AD?.-�/<N]NO=SaÉU�/<?>=SCI/�AD-IæJXYUV?._-�/]æ3U
çy;>=YA[ADU�/+-I?HE×CwXYXSClç�?	�
���	��
�
��������������
�������������� �"!$#%�&��'$(�)*��+-,�#.�&��'/102��+3��4 �

5 ��6879������+3��0:�3;<�"6=0?>1�@
�6�
�0:���
(A��02�B�	��7�69C #%�&��'$(D)%��+&C	/102��+3��EF���=�=GH#%�&��'/102�+��&CIE@�����
(A��02�B�	��7�69C #%�&��'$(D)%��+&C�JDKMLNGO#.�&��'/102��+3�&C-J�KPL
(A��02�B�	��7�69C #%�&��'$(D)%��+&C Q.R���S�	���"�S� �?0S6TGO#.�&��'/102��+3�&CIQ.R���S�	�B�"�S� ��0S6 �

òO^ 89)�� �<���5�<#4$@
�7�
�� �P���<
Y
�� � :�#.7=¿-�ê<êJ=Y/<è�;>4<XYUV?7æ3U
ABçHU�U�/ =¿ìB?$CIæJZBU_�A`?L-I/<N�E·-I_
ALAD-IæJXSU?L_-�/jæ3U.çy;D=´A>A>U/�-I?PE×CwXYXSClç�?	�
���	��
�
���&UO��V"0�������� �"!�#%�&�&'$(D)*��+-,W�@��
�V���XY�10S,%��������,�#%�&�&',W#.�&��'/102��+3�D4 �

�@�?
"V���XY��0�Z [��BV"0�Z \&�����Z�'���6=79������+3��0:�3;<�"6=
�6
�0:���
�@�?
"V���XY��0]U^��V"0]L��?�$'������=���@���=���1
������_GH�@��
�V���XY�10:C:���?���"Z�'���6
�@�?
"V���XY��0]U^��V"0]L��?�$'&#%�&��'&����������
������`GH����
�V-�X$��0:CI#%�&��'�Z�'���6
�@�?
"V���XY��0]U^��V"0]L��?�$'&#%�&��'/�02��+�������������
������aGH�@��
�V���XY�10:C #%�&��'/102�+��"Z�'���6
(A��02�B�	��7�69C #%�&��'$(D)%��+&C bM+-��V-�cGH�@��
�V���XY�10:C	/��B�	;BZ?bA+���V-�
(A��02�B�	��7�69C #%�&��'$(D)%��+&C �@��
�V���XY�10%GH�@�?
"V���XY��0:CI�@��
�V���XY�10 �



�Ée�gBcDfBu´e�vu��`uvkr��Á�cD¸�bye
g[eRn@m�fºËºÌ9ÍHÎ1ekr|�b�srs ���

ÿJ^ED �/�5�@#.�<
����5- �@� � #.�@7������ 
�� � :�#.7 
�� �P����
Y
�� � :�#.7
 � ����$5:0# ��� FHéjê3CIêJ4<XS-�A>=S/Jè�A>2JUM>�V�V�@�S�a�V. �<-I_
A�AD-�æ<XYUw6 � T WYGGQR=YaÉU�/9?[=SCI/76 � �.M ]
HPV�W�G�RRQR=Sa�U/<?>=YCw/¾-I/<N >�V�V$@ÉQR=YaÉU/<?[=SCI/ÑAD-IæJXSU?�4<?>=Y/Jè�NJ-�AD-�-�æ3CI4OAÅæ3CrCwþO?Rê<4J;[í
_`2<-I?>UI63-lE ADU�;Å-Ø/JUç þIU�é�Ml-�XS4JU�=Y/1-ÓNO=Sa�U/<?>=YCw/+AD-IæJXYU�=S?.ZB4<?[A�èwU�/JU;D-�A>UVNP6<çHUÂ_�-I/
AD-IþIU�=´AyE×;DCIaÔAD2JUjNO=YaÉU/<?[=SCI/ÓAD-IæJXSU?y-�/9N¶-I?D?>=Yèw/¶=YAHADC�A>2JUj_
Cw;>;DU?>ê3CI/<NO=S/JèÂE×CI;DU�=SèI/
þIUéØ=Y/µAD2JUÅE·-I_
AyAD-�æ<XYUw^
#%�&�&'/$>����YU^��V"0]L��?�$'B�B��� ����������
�������!�#.�&��'/$>�����,*���?����,�#%�&��',P�WXY
�02������+�4 �

�����=�&C 5 ��6 GH#%�&��'/Y>����HC2�������"Z�'���6
#%�&��'�C 5 ��6TGH#%�&��'/$>$���HCI#%�&�&'�ZS'���6
�WXY
�02������+�C 5 ��6 GH#%�&��'/Y>����HC2�WXY
�02���=��+"Z�'���6 �

 � ����$5:0# � � 8:CI/<?>=SNJU�;D=Y/JèÉAD2JUÂNJ-�AD-]çº-�;DU�2<CI4<?>Uj?[2JClçy/�=S/ �p=Yèw4J;>U�ÿ<6 � T WYG�QR=´í
aÉU�/<?>=YCw/Âæ<-w?[UVN�Cw/�_
CwaÉê<-�/5é�� ?¼=S/wADU�;D/<-�XONJ-�AD-R-�XS;>UV-INOéÅU
øO=@?BA`?pæ9U�E×CI;DU.AD2JUTG T M�_LV �'O/H
�<-w_�Ayï¼-IæJXYUR=S?:ê3CIêJ4JX@-lADUN¶çy=´AD2¶U
ø5ADU�;D/<-�X3åÑUæÓNJ-�AD-<^wå¾U�-w?>?>4JaÉUyAD2<-lAy-lA>A>;D=YæJ4JA>U?
G I�@l6�FgV�O*H aR-�/<N K/GLI�R¼=Y/ÂA>2JU � T W�G�QR=Sa�U/<?>=YCw/�-I;>UH_
CI/rAD=Y/54JCw4<?�6l?>=Y/9_
U:A>2JUºæ3CrCwþO?
2JCIê ;DU_�U�=SMIUV?ÅA>2JU¶CI;`NOU�;jE×;DCIa _
49?BADCIaÉU�;`?jU�MwU�;DéÑNJ-�éw^LFH4OA�2<=S?�_
CIaÉê3U
AD=´ADCI;`?Â-�/Jí
/JCI4</<_
U�A>2<U�=S;�/JU�çÊNO=@?>_�CI4J/rAyæ3CrCwþØ=S/OE×CI;Da]-lA>=SCI/µ/JCIAy-�A�U�MwU�;DéØNJ-�éI65AD2JU�;DU
E×Cw;>U�A>2<U
4Jê NJ-lADUÅN<-lA>UÅCIELA>2<UÅNJ=S?D_
Cw4J/rAHæ3C5CIþØ=S/OE×CI;Da]-lAD=YCw/¶=@?:/<C�A�_
Cw/wAD=Y/54JCw4<?^rìh/µCI;`NOU;.ADC
_
Cw/J/JU_
AjA>2JU � T WYG�QR=YaÉU/<?[=SCI/¾ADC�A>2JU G T M�_bV��'O*H �9-I_�AÂïp-�æ<XYUw67ç:UÉð9;D?[AÅð</<N¾A>2<U
A>=SaÉU�þIUéÂMl-�XS4JU?.=Y/ÉAD2JCw?>UºA>4<êJXYUV?	=S/ÉA>2JU � T WYG:Q�=SaÉU�/<?>=YCw/76Içy2<Cw?>UyM�-IXY4<U?GCIE	G I @l6
FgV�O*H a568K/GLI�R�Uîr4<-�XºAD2JU A	C G�R=G I�HPGÉ=S/ÕA>2JUH>�V�V$@]A!C�G+R�CIæOZBUV_�AV6GA>2JU/ ç:U�çy;D=´ADU
A>2JUV?[UjþwU�éØMl-IXY4JUV?º=Y/µAD2JU4G T M�_LV �'O/H �<-w_�AºAD-IæJXYUw^
����
�V-�X$��0]U^��V"0]LW���$'������=���@���=���1
������1!$#%�&��'$(�)*��+-, ����
�V-�X$��0S,*���?���$4 �

�^>1�3V-'�!Y#.�&��'$(D)%��+&C2(�)*��+3� ��0:��4 �
�.��0?�F��6 [-+3���F� ��0:�"!�(A��02�B�	��7�6�CI#%�&��'$(D)%��+�C2(D)%��+��F��0:�D48GA�����=�&CI� ��6
�.��0	� ��10?>�[�+ ��� �F��0:�"!W(A�102���	��7�69CI#.�&��'$(D)%��+&C2(�)*��+3� ��0:��48G �������&C � ���10?>
�.��0�
��3��+?[�+3���F� ��0:�"!W(A��02�B�	��7�6�CI#%�&��'$(D)%��+�C2(D)%��+��F��0:��4 GA�����=�&C�
����+
U ����; 5 ��6�1��� X��"!^�������&CI�F��6,P�������&C�� ���10?>Y,.�����=�&C�
��3��+�48GA�����=�&CI'���6
�
�����=�&CI'���6 GH�@��
�V���XY�10:C2�������"Z�'���6 �

ïº2JUµE×CIXSXYClçy=S/Jè¾_
CIaÉêJXSU
ADU�U
øJ-�aÉêJXSUµ?>2JClç�?ÂA>2JU�a]-�ê<êJ=Y/<è¾CIER-¾?[UaÉ-I/rA>=@_¶CwæOZBU_
A
E×;>Cwa �p=Yèw4J;DU ��ADC�AD-�æ<XYUV?º=Y/ �p=Yèw4J;DUÅÿ<^

���	��
�
��������������
�������������� �"!$#%�&��'$(�)*��+-,�#.�&��'/102��+3��4 �
�8��["��X$� 0�1��� X��8G���JO�Y'���������
5 ��6879������+3��0:�3;<�"6=0?>1�@
�6�
�0:���
(A��02�B�	��7�69C #%�&��'$(D)%��+&C	/102��+3��EF���=�=GH#%�&��'/102�+��&CIE@�����
(A��02�B�	��7�69C #%�&��'$(D)%��+&C�JDKMLNGO#.�&��'/102��+3�&C-J�KPL
���	��
�
���&U^�BV"0�������� �"!�#%�&��'$(�)*��+-,�����
�V���XY�10S,%��������,^#%�&�&',�#%�&�&'/102��+3��4 �

�@�?
"V���XY��0�Z [��BV"0�Z \&�����Z�'���6�79������+3��0:�3;<�"6=
�6
-0:���
�@�?
"V���XY��0]U^��V"0]L��?�$'������=���@���=���1
������1!�#%�&��'$(D)%��+�,W�@�?
"V���XY��0S,*�����=��4 �

�^>1�3V-'�!$#%�&��'$(�)*��+�C2(D)%��+��F��0:��4 �
�.��0?� �6 [�+ ��� �F��0:�"!�(A��02�B�	��7�69C #%�&��'$(D)%��+&C�(D)*��+3� �0:��4 GA�������&C � ��6
�.��0	� ����0?>�[�+ ��� �F��0:�"!�(A�102���	��7�69CI#.�&��'$(D)%��+&C2(�)*��+3� ��0:�D4 GA�������&C�� ���10?>
�.��0�
��3��+�[-+3���F� ��0:�"!W(A��02�B�	��7�69C #%�&��'$(D)%��+�+�C2(D)%��+3� ��0:��48GM���?���&C�
��3��+
U ����; 5 ��6���B� X1�"!O�������&CI�F��6,%���?���&C�� ��10?>Y,P�����=�&C�
��3��+�4 G �����=�&CI'���6 �



� � �pek��J��q<x5op�IfBuvz{gBmn ³ m�fBkr���m~I|<xwbºmfBuvz:swe�qwgBkrc>f�x5e�k5|�Í.�vc Ðhe�k5|IfBmÅÎP½ ³ qwt>�wi�ekrk

�����=�&CI'���69GH����
�V-�X$��0:C:�����=�"ZS'���6 �
(A��02�B�	��7�69C #%�&��'$(D)%��+&C bM+-��V-�&GI�@�?
"V���XY��0:C /��B�	;�Z�bA+��SV��
�@�?
"V���XY��0]U^��V"0]L��?�$'&#%�&��'&����������
�������!�#.�&��'$(D)%��+�,��@��
�V���XY�10S,W#%�&��'H4 �

�^>1�3V-'�!$#%�&�&'$(D)*��+�CI#%�&�&'�C��-/$#AE 4 �
U ����; 5 ��6���B� X1�"!9#%�&��'�C��-/Y#AE<4 GH#%�&��'�C 5 ��6 �

#%�&��'�C 5 ��6 GO����
�V���XY�10:CI#%�&�&'�ZS'���6 �
#%�&��'/�02��+��&C 5 ��6 GD����
�V���XY�10:CI#%�&�&'/102��+3�"ZS'���6
(A��02�B�	��7�69C #%�&��'$(D)%��+&C �@��
�V���XY�10%GH�@�?
"V���XY��0:CI�@��
�V���XY�10 �

�?["!D(A��02�B�	��7�69C #%�&��'$(D)%��+&C Q.R���S�	���"�S� �?0S6���� E J�LOLF4
(A��02�B�	��7�69C #%�&��'$(D)%��+&C Q.R���S�	���"�S� �?0S6TGO#.�&��'/102��+3�&CIQ.R���S�	�B�"�S� ��0S6

� � 
"���8��["��X$� 0�1��� X��8GH#%�&��'/102�+��&CIQ.R�����	���"�S� ��0S6 �
� 	 � ���¼Þ �Lá � à	ß�

úR4J;�?>é5?[A>Ua =@?�NOUV?[=SèI/<UNÓA>C]U�ørAD;D-w_�AV6J=Y/rADU�èI;`-lADUj-�/<NµAD;D-I/<?BE×U;yåÑUæ¿NJ-lA`-É=Y/rADCØ-]NJ-lA`-
çH-I;>U2JCI4<?>U¶-I/<NÃA>CÑ=Y/rADU�;DCIê3U�;`-lA>U¶çy=´AD2Õ_
Cw/5MIU�/rAD=YCw/<-�X:çH-I;>U2JCI4<?>UØNJ-�AD-+E×Cw;�_-�;D;>é5=S/Jè
CI4OA�aÉU-I/J=S/Jè�E×4JX¼ú�û¼W�\ -�/9Nµ?>4JêJê3CI;>A>=S/Jè�A>2<U�NOU_�=S?>=YCw/Óa]-Iþr=S/JèÉêJ;DCO_
U?D?^
ïº2JU]å ��ú�å �.Q�W ?[éO?[A>U�a ñ ÷J6>ò�õ�ó.=@?Â-�å¾U�æ çº-�;DU�2JCw4<?>U�AD2<-lA�aÉ-�A>U;>=@-�XS=YùU?j-I/<N

aÉ-I/<-�èwU?p4<?>U
E×4JX<=Y/OE×Cw;>a]-�A>=SCI/�E×;>Cwa A>2JUyå¾U�æL^�åÑUæÉCIæOZBUV_�AD?6lå¾U�æ]?>_`2<U�a]-Å-�/<N�-�åÑUæ
-�XSèIU�æ<;D-�-I;>URNOU?D_
;D=Yæ3UN¶æ5éÉ-�?[CIí{_-�XSXYUVN	� G�K�
+O�[+V�R WYI�HUT�V�O � V��  �Z T O.Q�FgV�J<G�Z�C·å ì>8 =gc�^
ïº2JU�éjNOU�ð</JUº- ��CONOU.ABé5ê9Uº-�/<NÂ-�û7=S/Jþ�ABé5ê9U:A>CR;>U�E×U�;¼A>C�A>2JUº_
Cw4JêJXSUNjå¾U�æ�=Y/OE×Cw;>a]-�A>=SCI/
C ��ï>=1û$Cw;�êJX@-�=S/+A>U�ø5A�NOCO_
4<a�U/rAD?6 ��érê3U�;DXS=Y/JþO?Lc�-I/<N+a]-lADU�;D=S-IXY=Sù�UjAD2JUÂå¾U�æ1CIæOZBUV_�AD?
=Y/ -Ã?[U�AÉCIER_
Cw/J/JUV_�A>UVNP6	NO=S;>UV_�ADUNÕèI;`-�êJ2<?^�ïº2JU�=S;ÉE×CO_�-�Xyê3CI=S/rAD?É-�;DUÓA>C NOU?D_
;D=Sæ9UµA>2<U
A>CIê3CIXSCIèw=S_-�X.?[A>;D4<_
A>4J;DU¶CIEHAD2JUµåÑUæ$-�/<N A>C1NOUV?[=SèI/Õ-+åÑUæÕ-IXYèwU�æJ;`-J^púR4<;�-�ê<êJ;>Cr-I_`2
NO= � U�;`?ÓE×;>Cwa å ��ú�å �.Q�W�=Y/ÙA>2<-�A�-$aÉU
AD-wNJ-lA`-lí{æ<-I?>UN CwæOZBU_
AµaÉCONOUX�=@?Ó4<?[UVN ADC
NOU?D_
;D=Yæ3U1å¾U�æÙ=Y/OE×Cw;>a]-�A>=SCI/ _
Cw/rA>U�/rAµ;D-�A>2JU;]A>2<-I/ å¾U�æ ?[A>;D4<_
A>4J;DUI^Hïº2J=S?ÓaÉCONOU�X�=S?
4<?[UVNÑ-w?�A>2JU]æ9-I?>=S?RA>C�êJ;DU�ê9-�;DU�-I/<N1=S/rA>UèI;`-lA>U�A>2<UØNJ-lA`-Ó=S/rA>CµA>2<U¶TrAD-I;jTJ_`2JU�a]-µC�Eº-
;>UXS-�A>=SCI/<-IX<NJ-lA`-jçº-�;DU�2JCw4<?[Uw^wT5Cwa�U�-INOMl-I/wA`-�èwU?G-�;DUyAD2<-lAH;>UXS-�A>=SCI/<-IX<NJ-lA`-jçº-�;DU�2JCw4<?[UV?
-�;DUÂ-�XS;>UV-INOéµ-�Ml-�=SXS-IæJXYUj=S/¿a]-�/5é�_
Cwa�ê9-�/J=SU?R-�/<N�AD2<-lARA>2JU�?>-IaÉUÂ?[U�A�C�EGADC5CIX@?�_�-I/¿æ3U
4<?[UVNÓE×CI;�NJ-�AD-É-I__
U?D?^

hyU�X@-lADUNÑçy=´AD2ÑAD;D-I/<?[E×U�;D;>=S/JèµåÑUæÃN<-lAD-ÓADC¿-µ?[AD-I;j?>_`2JUa]-ÓCIEº-�NJ-�AD-µçº-�;DU�2JCw4<?[Uw6
CI4J;y;DU?>U-I;D_`2¶_-�/µæ9Uj_�CIaÉê<-�;DUN¶çy=´AD2+QR-�AD- �<CI4J/9NO;>éÑñ´ôõ<6
ô"��ó7-�/<N¶A>2<U�Qyå� êJ;DC�ZBU_
A
ñ´ôwôI6
ô�ò�ó{^
ïº2JU.Q�-lAD- �JCw4J/<NO;Dé�êJ;DC�ZBUV_�A7=@?7æ<-w?[UVN�CI/�-yaÉUNJ=S-�A>UNjN<-lAD-ºçº-�;DU�2<CI4<?>UG-�;`_`2J=´ADU_
A>4J;DU

çy=´AD2¿-�/µCI/rA>CwXYCwèIé]=S/OE×;D-w?BAD;>49_�A>4<;>Uw6O=´A�a]-IþIU?ºU�ø5A>U�/9?[=SMIUÅ4<?>UjC�EpA>2J=@?y=S/OE×;`-I?[A>;D4<_�AD4J;>U�ADC
èIU�/<U�;`-lA>U.a�UVNO=@-lA>Cw;D?¼-�4OADCIa]-lAD=S_-�XSXYéw^	��Clç:UMIU�;V6
AD2JU�;DU:-I;>U:?[Cwa�U.=YaÉê3CI;>AD-�/rA�NO= � U�;DU�/9_
U?
æ9U�ABç:UU�/]CI4<;	ç:Cw;>þ�-�/<N�AD2JU�=S;`?�^rWHA	ð<;`?BAV6�A>2<U�é�=Y/rA>UèI;`-lADU�?[UMIU�;`-�X<U
øO=S?[A>=S/Jè�_�CIaÉaÂ4J/<=´ABé
NJ-lA`-�æ<-w?[UV?�=S/ -¾N<-lAD-Ñçº-�;DU�2JCw4<?[Uw6¼=S/ _
Cw/wAD;D-w?BAV6�ç:UÓE×CO_
4<?ÉCw/Õå¾U�æ NJ-�AD-J^.8:Cwa�ê9-�;>í
=Y/JèÑçy=´AD2$NJ-�AD-¿=S/$?D_
=SU�/rA>=Yð9_ÓNJ-lA`-�æ<-w?[UV?�6¼åÑUæÕNJ-�AD-+=S/üaÉCw?[A�_-I?>U?�=@?�4J/<?[A>;D4<_�AD4J;>UVN
CI;Â?>U�aÉ=@?BAD;>4<_
A>4J;DUNÃ-I/<N¾2<-I?j/<C+U
øOêJXS=S_�=´A�?D_`2JUaÉ-<^7ìh/ÃCI4J;�?[éO?[A>U�a�6 =¿ìB? êJ;DClMr=@NOUV?j-
a�UVNO=@-lA>UVN1aÉCONOUX�E×CI;jêJ;DU�ê<-I;>=S/JèÓåÑUæÃN<-lAD-¶E×CI;ja]-IêJêJ=S/Jè¶AD2JU�a A>C+-�/ÑU
øO=@?BAD=Y/Jè+?[AD-I;
?>_`2JUa]-J^�W�/ÉCwæOZBU_
A f�;DU�X@-lAD=YCw/<-�Xra]-�êJê<=Y/Jèj-IêJêJ;DCw-I_`2�=S?�49?[UVN�ADCÅA>;`-�/<?[E×CI;Da NJ-lA`-�=Y/�A>2<U
a�UVNO=@-lA>UVNµa�CONOUXPA>C�AD2JU�?BA`-�;�?D_`2JU�a]-�C�EpA>2JU�N<-lAD-�çº-�;DU�2JCw4<?>UI^
ìh/�A>2JU�Qyå� êJ;DC�ZBUV_�AV6<=S/OE×CI;Da]-lA>=SCI/�=S/rA>U�èw;D-�A>=SCI/�=S/+A>2JU�NJ-lA`-ÉçH-I;>U2JCI49?[=S/Jè]U�/5M5=Yí

;>Cw/JaÉU�/rAH=@?y?[A>4<NO=SUN7^<ïº2JU�éØ_�CI/<?>=@NOU�;HABçHC�=SaÉê9Cw;[A`-�/rA�-I?>ê9UV_�AD?y_�CI/<_�U�;D/J=S/Jè�AD2JUjNOU?>=Yèw/
-�/<NÃa]-�=S/rA>U/<-�/<_�UØC�Eyê<-I;[AD=S_�4JX@-�;ÂNJ-�AD-�çº-�;DU�2JCw4<?>UÉ-IêJêJXS=S_-lAD=YCw/<?�6LA>2JCr?[UÓ-�;DUØ_
CI/9_
U�êJí
A>4<-IX:aÉCONOU�XS=S/Jè1CIEyA>2JUµNOCIa]-�=S/76p-�/<N ;DU-w?[Cw/J=S/Jè¿?[4<êJê9Cw;[A�ClMIU;jA>2JUµ_
Cw/<_
UêOA>4<-IX:;DU�êJí
;>UV?[U/wA`-lAD=YCw/7^9ïº2JU=Y;Å-�ê<êJ;>Cr-I_`2�êJ;DClM5=SNOUV?�-Ó?[éO?[A>U�a�í{=Y/9NOU�ê3U�/<NJU�/rAÅ?>ê3U_
=Yð9_-lA>=SCI/+CIE	A>2<U



�Ée�gBcDfBu´e�vu��`uvkr��Á�cD¸�bye
g[eRn@m�fºËºÌ9ÍHÎ1ekr|�b�srs � �

;>UXS-�A>=SCI/<?>2J=Sê<?yæ3U
ABçHU�U�/¿?>CI4<;D_�U?y-�/9N�æ9U�ABç:UU�/¿?>CI4J;`_
UV?y-�/<NµAD2JU�U�/rADU�;DêJ;>=@?>Uja�CONOUX¼-�A
A>2JUj_
Cw/<_
UêOA>49-�X XYUMIUX�^OFH4OA�Qyå � E×CO_
4<?>U?ºCw/JXYé]Cw/¶=S/OE×CI;Da]-lAD=YCw/Ó?>CI4J;`_
UV?	AD2<-lAyê3Cw?D?[UV?
-�/üU�ø5ê<XY=@_
=YA>XSé ?[ê3U_�=´ð<UVN$NJ-�AD-¿?D_`2JUaÉ-<^¼ïº2JU=Y;�XSCIèI=@_�-IX:NJ-�AD-1a�CONOUX:=@?ÂA>2JUÓ;>UXS-�A>=SCI/<-IX
a�CONOUX�^<ìh/µCw4J;�çHCI;Dþ 6rçHUj/JCIA�CI/JXSé¶_
Cw/<?[A>;D4<_�A�NOCwa]-�=S/Óþ5/JClçyXSUNOèwUÅ;>UêJ;>UV?[U/rAD-lAD=YCw/Ó-�A
A>2JUÂ_�CI/<_�U�êOAD4<-�XLXYUMIU�X 6<æ<4OA�4<?>U�?[UX´E íhNOUV?>_�;>=SæJ=S/Jè]CIæOZBUV_�A�aÉCONOUXL-lA�AD2JU�XSCIèw=S_-�XPXSU�MIUX¼-w?
ç:UXYX ^rïº2<=S?:C�� U�;`?	AD2JU�ê9Cr?>?>=Yæ<=YXS=´ABé�ADCÂ=S/wADU�èw;D-�A>U�å¾U�æµNJ-lA`-�=S/¶-Â?>U�a]-�/rAD=S_R_
CI;D;DU_�A:çH-�éw^
F:UV?[=@NOUV?�6
=S/¶ñYôIôw6
ôVòló�A>2JU.aÉ-IêJêJ=S/Jè�æ3U
ABçHU�U/jXYCwèI=@_�-�Xw-�/<N�êJ25éO?[=@_�-IXIXSU�MwU�X�=@?7/JCIALU
øOêJXSCI;DUN7^
ìh/ØCI4J;H?[éO?[A>Uaµ6r-jð<XSU�CIEPaÉ-IêJêJ=S/JèÂ;D4JXSU?.=S?:_
CI/9?BAD;>4<_
A>UVNP^wå =YA>2ØA>2JU�-�=@N]C�EL?>4<_`2Ø-j;D4JXSU
ð<XYU�-I/<N�-�/�CIæJZBU_�A+f�;DU�X@-lAD=YCw/<-�X3a]-�êJêJ=S/JèØ-IêJêJ;DCw-I_`2Óç:U�_-�/µêJ;DC5_�U?D?HA>;`-�/<?[E×CI;Da]-lAD=YCw/<?
æ9U�ABç:UU�/A=+ìB? CIæJZBU_�A`?y-�/<N¶AD-IæJXSU?ºC�EG-ÉNJ-lA`-�çH-I;>U2JCI4<?>UÅ?[Ua�=Yíh-�4OADCIa]-lAD=S_-�XSXYéw^
� � à:Ý�ã �[âIX5äBà.ÝIX
ìh/ A>2<=S?µê<-Iê9U;6Hç:UÑ=Y/rAD;>CONO4<_�UN -$åÑUæÙçº-�;DU�2JCw4<?>=Y/JèÕ-�êJêJ;DCw-w_`2 E×CI;µ=Y/rA>UèI;`-lAD=Y/JèÕ-
_
CIaÉê<-I/5é���?]Clçy/ NJ-�AD- -�/9N åÑUæÙNJ-lA`-Ã=Y/ -I/ U
øO=@?BAD=Y/JèüN<-lAD-üçH-I;>U2JCI4<?>UI^Gå¾U¿2<-�MwU
?[2JClçy/�AD2JU	æ3U�/JU�ðJA¼CIEr=S/rA>U�èw;D-�A>=S/JèyXSC5_-�XIN<-lAD-ºçy=YA>2ÂU
ø5A>U;>/<-IX�NJ-lA`-J6UI^ è<^S6�-�_
CwaÉê9U�A>=YA>CI; � ?
êJ;>=@_
=S/JèÉ?>_`2<U�aÉUI^5å¾U�NO=@?D_
4<?D?[UVNØCw4J;HE×;D-Ia�Uç:Cw;>þ�E×CI;ºa]-�/9-�èI=S/JèÂ-I/<NÓ=Y/rA>UèI;`-lAD=Y/JèÂåÑUæ
NJ-lA`-J^
ìh/ÅAD2J=S?7E×;D-IaÉU�çHCI;Dþyç:U	49?[U	-y?>U�XYE í{NJU?D_
;D=YæJ=S/JèyCwæOZBU_
A7a�CONOUX�AD2<-lA7;DU�êJ;DU?>U�/rA`?PNJ-lA`-
A>CIèwU
AD2JU�;Éçy=YA>2 a�U�AD-wNJ-lA`-¿AD2<-lA]a]-�þwU?�=YaÉêJXS=@_
=YA]-w?>?>4JaÉêOAD=YCw/<?É-�æ3CI4OA�A>2JU¿?[A>;D4<_
A>4J;DU
-�/<NØ?>U�a]-I/wAD=S_?	CIEPA>2JU�NJ-lA`-�U
øOêJXS=@_
=YA^5ïº2J=S?:aÉCONOU�X3êJ;DClMr=@NOUV?�A>2JU�æ<-w?[=@?GE×Cw;.=S/wADU�èw;D-�A>=S/Jè
åÑUæOí æ9-I?>UNµNJ-lA`-J^
ïº2JU�êJ;>Uê<-�;DUN$NJ-lA`-¾_-�/$A>2JU/ æ3UµA>;`-�/<?[E×U�;D;DUNÃADCÑAD2JU+?BA`-�;]?D_`2JU�a]-ÑC�E�-¾èw=YMwU�/

NJ-lA`-�çº-�;DU�2JCw4<?[Uw^ �JCw;	AD2J=S?65ç:U�2<-�MIU�NJU�MIUXYCwê9UVNØ-Âï¼;`-�/<?[E×CI;Da]-lA>=SCI/]\.;>CO_
UV?>?>CI;V6lçy2J=@_`2
aÉ-Iê<?�=¿ìB?ÙCIæJZBU_�A`?GADC�NO=SaÉU�/<?>=YCw/Ø-�/<N]E·-I_�A.AD-�æ<XYUV?	4<?>=Y/<èÂa]-�êJê<=Y/JèÂ;>4JXSU?:?[ê3U_�=´ð9UN]=S/
-�a]-IêJêJ=S/JèÉð<XSUI^Jïº2JU�?>éO?BADU�a 2<-w?ºæ9UU�/�=Sa�ê<XYUa�U/rA>UN�=S/ �w-�Ml-<^
8:4J;>;DU�/rA�çHCI;Dþ1_
Cw/<_
U/rA>;`-lA>UV?jCI/Ãê3U�;>E×CI;Da]-�/<_�U]=YaÉêJ;DClMIUa�U/rA^ �<4OA>4J;DUØçHCI;Dþ1çy=SXYX

U
ø5A>U/<N AD2JU1E×4</<_�AD=YCw/<-�XS=´ABé CIEjA>2JUÃï¼;D-I/<?BE×Cw;>a]-�A>=SCI/ \	;DCO_
UV?>?>CI;¶-I/<N AD2JU¾ìh/<_
;DU�aÉU�/Jí
AD-�X =1-�=S/wADU�/<-I/<_
U]\.;>CO_
UV?>?>CI;�-�/<NÑçy=SXYX	-wNJNO;DU?D?Ra]-IêJêJ=S/Jèw?�ADCÓAD2JUÉaÂ4JXYA>=@NO=SaÉU�/<?>=YCw/<-�X
a�CONOUX�^
	 �>� �Lß �LÝ�ã � X
� ½�Í.i�¸wuvgBcx
Úw½ÌL½��Í:zh�wu´zh�<x��R½�� ³ e�fBuvzh�<xl�R½���cDgLe� ½�	Í �.È{Í.b
�
��	
ÍÑs��Iz{gBc`iÕnSmf¼opmkrz{ghfBqrt>gBu´kw�

��c`|wu´e�gBm�fBz�n@mf	È�klgBcDfBkrcDgGsImqwfBt`c`z`xwÎPfBmltV½Imn9gB�rc:Í:o��ÏsIÈh���]ËHbÕÈ klgBcDfBkre�gBuvmVkre�<opmVkIn@cDfh�
cDkrt`cºmk �Éekre�c`ijc`klg.mnPbye
g[eIx5sIc�e
ghgB�vcVx5}ºswÍ�x � ����
��½�Í.k5|IcDfBzhmVk<x	o:½ ��½��	Ì9c`~l�lxpÍ�½&�R½��pÁ�cD�Y|JxGb�½GsJ½�	Gbºc`tD�Ye
f[e�gBuv~�cØÁ�c`¸I�·zhuvgBc��Ée�k5e�c`ijc`klg
Æ u�gB�µ��uvf[e�ijuvzhq9x9Î7fBmlt½3m�n�gB�rcRÈ klgBcDfBk5e
gBuvmVk5e��PÁ�mfBÒ�zh�wmVdµmkÓgB�wcRÁ�cD¸µe�k5|Øbye�g[e�¸5ezhcDz`x
Î7�ruv�´eV|Ic`�vdr�wuYe�x5}ºswÍ�x � �����
�I½�Í.zh�ruvzh�9x��½���ykwmV¸r�vmlt[ÒOx5o:½rÍ�½��rsI�re�re¸ru xro:½�	Os�c`�vc`tDgBuv~�c`��� �Ée�gBc>fBuYe��vu �Du´kw��bye�g[e�u´k ��c�|wu��
e
gBmfBz:¸���Í:kre��� �`uvkr�j}:zhcDf��HqwcDfBuvc`z`xOÎPfBmltV½Om�n7gB�rc�È klgBcDfBkre�gBuvmVkre�PopmkwnScDfBc`krtDcRmk¶opmlmVdw�
c>f[e�gBuv~�cyÈ kIn@m�fBi�e�gBuvmVkÉs��Iz{gBc`ijz`x��¼|IuvkI¸wqwfB��9xrsIt`m�gB�´ek5|Jx � ��� �
�w½ ³ c`cDfBu xwo:½���L�v¸OcDf�xI�R½�� ��uv�vmwxw�H½��lcDg�e� ½�	lÁ�c`¸5sIqru�gBc���Íü�3mlmV�<s�qru�gBc �rmf��ºe�fBkwc`zhzhuvkr��Á�c`¸
bºe�g[eIx<ÎPfBmltV½Jm�n¼gB�wc�È klgBcDfBkre�gBuvmVkre�3ÁµmfBÒ�zh�rmdØmVk]gB�rc�Á�c`¸¶e�k5|]bye�g[e�¸5e�zhc`z`x��pe��´cDkrt`u´eIx
s�d5e�u´k<x � ����

��½ ³ cDfBkrz{gBc`uvk<x5Î ½wÍ�½��rÎPe� xOsO½��5s���qwghgGb�½�	5opmVklgBcD¹�gh� ³ ezhc`|�ÎPfBcDn@cDgBt[��nSmf.È ijdw�´cDijc`klgBu´kw�RËH¸w�
Ð c`tDgBz mk �.c`�´e�gBuvmkrz`xÎ7fBmlt½m�nwgB�wc¼È�klgBcDfBk5e
gBu´mk5e��IopmVkwnScDfBc`kwt`c�mVk��LcDfh��Ì3e
fB�Vc¼bye�g[e ³ ezhcDz`x
�L|wuvk�¸rqIfB�V�<x5s�t`mgB�´e�k5|<x � � ���
�I½ ³ �rm Æ ijuvt>ÒOxIsO½wsJ½�� �ÉeV|�fBuYe�xrsJ½��Å½����H�IxlÁ ½ ���Å½��IÌ<uviÉx��	½IÎ ½�	lÁ�cD¸�Á�e�fBc`�wmVqwzhu´kw��	�bºcDzhu´�k
e�k5|]È zhzhqwc`z`x9Î7fBmlt½9m�npgB�wcRÈ�k�gBc>fBk5e�gBuvmk5e� ÁµmfBÒ�zh�rmdÓmkÓbºe�g[ejÁ+e�fBcD�rmVqwzhuvkr��ek5|Øbye
g[e
��uvkwu´kw�wx5sIuvkr�VedOm�fBcVx � ���V�



� � �pek��J��q<x5op�IfBuvz{gBmn ³ m�fBkr���m~I|<xwbºmfBuvz:swe�qwgBkrc>f�x5e�k5|�Í.�vc Ðhe�k5|IfBmÅÎP½ ³ qwt>�wi�ekrk

��½ ³ mfBkr�/�mV~I|<x3o:½�	 ��È�� �¶Í �:cDdwfBc`zhc`klg[e
gBu´mk ��m�|Ic`�LnSmf�gB�rcÅÈ�klgBc`�f[e
gBu´mk�mnpÁ�c`¸I��¸rezhc�|
bºe�g[eIx9�3cDt>�wkruvt�e� �.c`dOmfhg�x<b �ys �V��� � x9bHc`d5e
fhgBijc`klgºmn	opmVijdrqIgBcDf�s�t`uvc`krtDcVx3bºe�fBijz{g[eV|�g
}:kruv~�cDfBzhu�g���mnL�3c`t[�rkwmV�vmV���lx �:m
~J½vx � � �V�
�I½ ³ mfBkr�/�mV~I|<xlo:½�	wsIc`i�e�k�gBuvt ��cDg[e|re
g[e�nSmfpgB�wc	È klgBc`�f[e
gBuvmVk�mnJÁ�cD¸w�·¸5e�zhc�|�bye
g[eynSmf��L�vc`tD�
ghfBmkruvt�opmVijijcDfBtDcVx ÎPfBmltV½7m�nGgB�rc�È klgBcDfBkre�gBuvmVkre�¼ÁµmfBÒ�zh�rmd�mVk¿Í:|w~ekwt`cjÈ zhzhqwc`zRm�n �7�
opmijijcDfBt`cye�k5|�Á�c`¸I��¸rezhc�|ÂÈ kIn@mfBi�e
gBuvmVk]sl�Iz{gBc`iÉxrsweklg[e�op�Ye
f[eIxO}ºswÍ�x � ��� �

�I½ ³ mfBkr�/�mV~I|<x9o:½�� ³ qwt>�wi�ekrk<xJÍ�½<Î ½�	<ÍÙÎ7fBm�gBmg �IdOc�n@mf���c>g[eV|re
g[e��·¸5e�zhc�|ÓÈ�klgBc`�f[e
gBu´mkÓm�n
È�klgBcDfBkrcDgHs�mVqwfBtDc`z`xOÎPfBmltV½Om�nLgB�wcyÈ klgBcDfBkre�gBuvmVkre�7opmkwn@c>fBc`krt`c�mVkØÍ:|w~ekwt`c�|�È�kwnSmfBi�e�gBuvmk
sl�Iz{gBc`ijz��7kr�Vuvkwc`cDfBuvkr�Ix �HcDuY|Ic`�v¸OcDfB�wxO�HcDfBi�ekl�lx � �����

��� ½�o�e��v~Ve�krc`zhcVx�b�½��I�Hu´et`mijmwxI�R½lbHc �lÌ<c`k �`c>fBu´kwu x �Ó½����pe
f[|wu x �Ó½���½�	�Hqrc>fh�ÅÍ.krz Æ c>fBu´kw�y}Hz{�
uvkw���:uvc Æ zpn@m�fGbye
g[e�È�k�gBcD�f[e�gBuvmk�m
~�cDf¼gB�rc	Á�c`¸<xlÎPfBmltV½Imn<gB�rc.È klgBcDfBkre�gBuvmVkre�rÁµmfBÒ�zh�rmd
mk�gB�wcºÁ�c`¸�ek5|Âbye�g[e�¸5e�zhc`z`xOÎ7�ruv�´eV|Ic`�vdr�ru´e�x5}ysIÍ�x � � ���

��� ½�o�e��v~Ve�krc`zhcVx�b�½��I�Hu´et`mijmwxI�R½lbR½���Ì9c`k �`cDfBuvkru x �Ó½���cDgpe� ½�	lbºcDzhtDfBuvdwgBuvmVkÂÌ9m�Vuvt �wf[eijc Æ mfBÒ
nSmfGÈ�kwnSmfBi�e�gBuvmk�È�k�gBcD�f[e�gBuvmk9xIÎPfBmltV½Imn<gB�rcHÈ�klgBcDfBk5e
gBu´mk5e��<opmVkwnScDfBc`kwt`cºmVkÂÎPfBuvkrt`uvdr�vc`zGm�n
�ykwm Æ �´c`|w�Vc��.c`dIfBc`zhc`klg[e�gBuvmVkÉek5| �:c`ezhmVkwuvkr�wx5�9fBc`klgBmwxwÈ�g[e����lx � ����

� ��½�o�e��v~Ve�krc`zhcVxVb�½��l�Hu´e�t`mVijmIx��R½b�½���Ì<c`k �`c>fBu´kwu x �Ó½���cDg¼e��×½�	VÈ kwnSmfBi�e
gBu´mk�È�k�gBcD�f[e�gBuvmk�	�opmkw�
tDc`dwgBqre� ��m�|wc`�vuvkr�Øe�k5|��.c�e�zhmVkruvkw�¶sIqrdwdOmfhg�x9ÎPfBmltV½ m�nGgB�rcÅÈ�k�gBc>fBk5e�gBuvmk5e��opmVkIn@cDfBc`kwt`c
mk]opmlmdOcDf[e�gBuv~�c�È kIn@m�fBi�e�gBuvmVkØsl�Iz{gBc`ijz`x�Hc Æ �¼mfBÒOx � ����

� �I½�o�e
fBcD�lx �Ó½��PbHmlmV�vcVx7b�½�� �Ée
ghgBmVz`x ��½�	PË:� ËRx9Á �re�g �ºe�~�cÂ���rc>�µbºmkrcjgBmØb ³ � � xPÎ7fBmltV½
m�n¼gB�wcRÈ�klgBcDfBk5e
gBu´mk5e��7opmVkIn@cDfBc`kwt`cÅmk �LcDfh�ØÌ9e�fB�c�bye
g[e ³ ezhc`z`x �¼|IuvkI¸wqwfB��9xJs�t`mgB�´e�k5|<x
� ��� �

� �w½�o¼fBu�gBt[�r�vm Æ x��H½����ºekwc`zh�9x �Ó½�� ��qwzhuvt>ÒOx ��½�	�Í:qIgBmVi�e
gBu´t¼�Hc`kwcDf[e�gBuvmk�m�n�Á+e�fBcD�rmVqwzhc ��c�|wu´e��
gBm�fBzP}Hzhuvkr�HekÅËHk�gBm�vmV�� �7kr�u´kwcVxVÎ7fBmltV½mnrgB�rc�È�k�gBc>fBk5e�gBuvmk5e�lÁµmfBÒ�zh�rmdRmk �ykrm Æ �vc�|I�Vc
�.c`dIfBc`zhc`klg[e�gBuvmVk�ijc`cDgBzGbye
g[e¸rezhc`z`xOsIc�e
ghgB�´cxrÁ¶Í�x � � �V�

� ��½�o¼fBu�gBt[�r�vm Æ x��H½��p�ºekwc`zh�9x �Ó½�� ��qrzhuvt[ÒJx ��½�	 ��cDg[e��·bye
g[eÓ¸5e�zhc�| ��c�|wu´e�gBm�f��Hc`krcDf[e
gBuvmVk9x
ÎPfBmltV½9mn¼gB�rc�È�klgBcDfBk5e
gBu´mk5e��popmkwnScDfBc`krtDcjmVk+opmlmdOcDf[e�gBuv~�cjÈ�kwnSmfBi�e�gBuvmk+s��Iz{gBc`ijz`x �:c Æ�¼mfBÒOx � � �V�

� �I½ybºe
~�qw�´tDq9x��R½�� �wfBcDuvfBcxPÚw½�� �yu�n@c>f�x �Ó½�� �:ei�eÒlfBuvzh�rkrek<x3È[½ �R½�	 ÍÊÌ3e`�lcDfBc`|�Í.fBt[�ru�gBc`tDgBqIfBc
nSmf �HqrcDfh�Iuvkr�]b:�wkreijuvt�Áµc`¸1opmVklgBc`klg�xPÎPfBmltV½Pm�n	gB�rc�Í.o���s�Èh���]ËHb È klgBcDfBkre�gBuvmVkre�
opmkwnScDfBc`krtDc�mk �Ée�k5e�c`ijc`klg.mnPbºe�g[eIxrÎ7�ruv�´eV|wcD�´dw�ru´eIx5}yswÍ�x � � ���

� ��½��Het[ÒVe
gB�rm�fBk9x ��½¼bR½�	7Áµc`¸ �re�fBijuvkr�Øn@m�fÂgB�wc�bye
g[e¶Á�e�fBc`�wmVqrzhcx���m�fB��ek ��eqwnSi�ekwk9x
� ��� �

� �I½��ycD�´�vcDf�x9Í�½ �Ó½�	3Î c>fBzhu´z{gBcDkrt`c�s�mnYg Æ e
fBc 	 ³ fBu´|w�u´kw�]ËH¸�Ð{c`t>gh�{Ë:fBuvc`klgBc�|¶ÎPfBmV�f[e�ijijuvkr�Âekr|
�.c`�´e�gBuvmk5e�	bye
g[e¸rezhc`z`x¼ÎPfBmltV½LmnHgB�wc�Í.o�� s�Èh���]ËHb È klgBcDfBk5e
gBuvmVk5e��.opmVkIn@cDfBc`kwt`cÉmk
�Ée�k5e��Vc`ijc`klg	m�n7bye�g[e�xwÁ�ezh�ruvkw�gBmVk<xrbR½ o:½vx � ����

� �I½��ycD�´�vcDf�x�Á ½�	 �Éedwdruvkr�ÅËH¸IÐ c`tDgBz�gBm�� e¸w�´cDz`x5ÎPfBmltV½Imn �7qwfBmdOc�ekÉopmVkIn@cDfBc`kwt`cºmkÉÎPe�ghgBc>fBk
Ì9ekw�Vq5e��Vc`z.mnPÎ7fBm�f[eijijuvkw�jekr|ÉopmVijdwqwgBuvkr�Ix�y�´mz{gBcDf:È�fBzhc`cVx5�HcDfBi�e�k��lx � �����

� � ½��ycD�´�vcDf�xLÁ ½�	�ËH¸IÐ c`tDg�� �.c`�´e�gBuvmk5e�HÍ:t`tDc`zhzÂÌ3e`�lcDfBz`x¼ÎPfBmltV½�m�n �LqIfBmVdOc�e�k opmkwn@c>fBc`krt`cØmk
ÎPe
ghgBcDfBkÉÌ9ekw�Vq5e��Vc`z.mnLÎPfBmV��f[eijijuvkr��ekr|]opmVijdwqwgBuvkr�Ix ³ eV|�È·fBzhc`cVx5�HcDfBi�ekl�lx � � �V�

� � ½�Ì9e¸IfBu´kwu´|wuvz`xPÍ�½�� �:mqrzhzhmdOmVqr�vmz`x �R½�	7ËHkµgB�wc �Ée�gBcDfBu´e��´u���e
gBuvmVk¾m�n	Á�c`¸��Huvc Æ z`xPÎPfBmltV½Pm�n
gB�wcºÈ klgBcDfBkre�gBuvmVkre�JÁ�m�fBÒIzh�wmVd�mVk�gB�wcHÁ�c`¸�ekr|�bye
g[e¸5e�zhc`z`xOÎ7�ruv�´eV|Ic`�vdr�wuYe�x5}ºswÍ�x � �����

���½ �Ée
ghgBuvzhmVk9x ��½�	lÁ�c`¸jÁ+e
fBc`�rmqrzhuvkr�Rekr| �ykwm Æ �´c`|w�Vc �Éekre�VcDijc`klg�x ��t��:f[e Æ ���:u´�v� x � � ������I½ ��t �Hqr��9x�Úw½��GÁ u´|wmVi Úw½�		È�k�gBcD�f[e�gBuvkw�1b:�wkreijuvt�e��´����� �rcDgBt[�rc�| �7¹�gBcDfBkre�ºÈ�kwnSmfBi�e�gBuvmk
uvklgBmÅeRb ³ �]sÂnSmfºsIc`ijuvz{ghfBqrt>gBqwfBc�|�bye�g[e�xOs�Èh���]ËHb��.c`t`m�f[|<x5�� ! � 4 x � �����

�
�w½��:�wx`Á ½ ���Å½���Ì9uviÉx �G½ ��ÎP½�� �:q5ekw�wxo:½ ���H½��c>gPe� ½�	
Á�c`¸yÁ�e�fBc`�wmVqrzhuvkw��	�Í:k�Í.�´�c`¸wf[eGn@m�fPÁ�c`¸
È�kwnSmfBi�e�gBuvmk9xJÎPfBmltV½<mnLgB�rcRÈ � � � �rm�fBqri mVk �:cDzhc�e�fBt[�µe�k5|Ø�3c`t[�rkwmV�vmV���¶ÍH|I~Ve�krt`c`z:uvk
bHu´�u�g[e� Ì<uv¸wf[e�fBuvc`z`xOswe�k�g[e ³ e�fB¸re�f[e�x5}ysIÍ�x � � �V�

�$��½ºÁÃu´c`|wcDfB�wmV�´| �R½�	 ��c�|IuYe
gBmfBzØuvk$gB�wc�Í	fBt>�wuvgBcDtDgBqwfBcÓmn �wqwgBqwfBcÓÈ kIn@mfBi�e
gBuvmVk s��Iz{gBc`ijz`x
È � � �ÃopmijdrqIgBcDf�xr��� ! � 4 x � �����

���I½ �O��q9x���½�	rÍ �wf[e�ijc Æ m�fBÒ�nSmf.Á+e
fBc`�rmqrzhuvkr��Áµc`¸Øopmk�gBcDk�gBz`xrÎPfBmltV½5m�nPgB�rcyÈ klgBcDfBkre�gBuvmVkre�
opmijdrqIgBcDf:sIt`uvc`kwt`c�opmkwn@c>fBc`krt`c�mkÉÈ klgBcDfBkwcDg.Í:dwdr�vuvt�e�gBuvmVkwz`x �:mVkw� �ymVkw�wx � ��� �


