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$Q�$SSOLFDEOH�)DPLO\�RI�'DWD�
)ORZ�7HVWLQJ�&ULWHULD

� $VVXPSWLRQV�DERXW�WKH�SURJUDP
² 1R�

� JRWR VWDWHPHQWV
� ZLWK
� YDULDQW�UHFRUGV
� )XQFWLRQV�KDYLQJ�¶YDU·�SDUDPHWHUV

² %\�UHIHUHQFH
� 3URFHGXUDO�RU�IXQFWLRQDO�SDUDPHWHUV
� &RQIRUPDQW�DUUD\V

² VL]H�RI�DQ�DUUD\�SDUDPHWHU�LV�QRW�NQRZQ�WR�WKH�FDOOHG�IXQFWLRQ�XQWLO�UXQ�WLPH
² (YHU\�%RROHDQ�H[SUHVVLRQ�WKDW�GHWHUPLQHV�WKH�IORZ�RI�FRQWURO�KDV�DW�OHDVW�RQH�RFFXUUHQFH�RI�D�YDULDEOH�RU�D�FDOO�WR�WKH�IXQFWLRQ�¶HRI·�RU�¶HROQ·

3URJUDP�6WUXFWXUH
� 3URJUDP�FRQVLVWV�RI�¶EORFNV·
� %ORFN

² 6HTXHQFH�RI�VWDWHPHQWV
� :KHQHYHU�WKH�ILUVW�VWDWHPHQW�LV�H[HFXWHG��
WKH�UHPDLQLQJ�VWDWHPHQWV�LQ�WKH�EORFN�DUH�
H[HFXWHG�LQ�WKH�JLYHQ�RUGHU

� &DQ�EH�UHSUHVHQWHG�E\�D�IORZ�JUDSK
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&ODVVLI\LQJ�HDFK�
YDULDEOH�RFFXUUHQFH

� 'HILQLWLRQ
² 9DOXH�LV�VWRUHG�LQ�D�PHPRU\�ORFDWLRQ

� 8VH
² 9DOXH�LV�IHWFKHG�IURP�D�PHPRU\�ORFDWLRQ

� 8QGHILQLWLRQ
² 9DOXH�DQG�ORFDWLRQ�EHFRPHV�XQERXQG

� &�XVH
² 8VH�LQ�D�FRPSXWDWLRQ�RU�RXWSXW�VWDWHPHQW
² $VVRFLDWHG�ZLWK�HDFK�QRGH

� 3�XVH
² 8VH�LQ�D�SUHGLFDWH
² $VVRFLDWHG�ZLWK�HDFK�HGJH

6LPSOH�6WDWHPHQWV



�

6LPSOH�6WDWHPHQWV

6LPSOH�6WDWHPHQWV



�

5HSHWLWLYH�6WDWHPHQWV

5HSHWLWLYH�6WDWHPHQWV
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5HSHWLWLYH�6WDWHPHQWV

&RQGLWLRQDO�6WDWHPHQWV
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&RQGLWLRQDO�6WDWHPHQWV

(QWU\�DQG�H[LW�QRGHV
� (QWU\�QRGH

² +DV�WKH�GHILQLWLRQ�RI�
� (DFK�SDUDPHWHU
� (DFK�QRQ�ORFDO�YDULDEOH�WKDW�LV�XVHG�LQ�WKH�SURJUDP
� ,QSXW�EXIIHU�LQSXW↑

� ([LW�QRGH�KDV
² $Q�XQGHILQLWLRQ�RI�HDFK�ORFDO�YDULDEOH
² $�F�XVH�RI�HDFK�YDULDEOH�SDUDPHWHU
² $�F�XVH�RI�HDFK�QRQ�ORFDO�YDULDEOH
² $�F�XVH�RI�WKH�LQSXW�EXIIHU�LQSXWn
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$UUD\V
� ,W�LV�LPSRVVLEOH�WR�GHWHUPLQH�WKH�SDUWLFXODU�DUUD\�HOHPHQW�ZKLFK�LV�EHLQJ�XVHG�RU�GHILQHG�LQ�DQ�RFFXUUHQFH�RI�DQ�DUUD\�YDULDEOH

² $>�@
² $>L�M@

� 'HILQLWLRQ�RI�D>H[SU@
² $�F�XVH�RI�HDFK�YDULDEOH�LQ�H[SU
² )ROORZHG�E\�D�GHILQLWLRQ�RI�D

� 8VH�RI�D>H[SU@
² F�XVHV�RI�DOO�WKH�YDULDEOHV�LQ�H[SU
² )ROORZHG�E\�D�XVH�RI�D

3RLQWHUV
� ,PSRVVLEOH�WR�GHWHUPLQH�VWDWLFDOO\�WKH�PHPRU\�ORFDWLRQ�WR�ZKLFK�D�SRLQWHU�SRLQWV
� 6\QWDFWLF�WUHDWPHQW
� ,I�S�LV�D�SRLQWHU�YDULDEOH

² 'HILQLWLRQ�RI�SA
� &�XVH�RI�S
� )ROORZHG�E\�D�GHILQLWLRQ�RI�SA

² 8VH�RI�SA
� &�XVH�RI�S
� )ROORZHG�E\�D�F�XVH�RI�SA

� ,JQRUH�GHILQLWLRQV�DQG�XVHV�RI�SA
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5HFRUGV�	�)LOHV
� 5HFRUGV

² (DFK�ILHOG�LV�WUHDWHG�DV�DQ�LQGLYLGXDO�
YDULDEOH

² $Q\�XQTXDOLILHG�RFFXUUHQFH�RI�D�UHFRUG�
LV�WUHDWHG�DV�DQ�RFFXUUHQFH�RI�HDFK�
ILHOG�

� )LOH�YDULDEOHV
² &RQVLGHULQJ�WKH�HIIHFW�RQ�WKH�ILOH�
EXIIHU

6LPSOLI\LQJ�$VVXPSWLRQV
� 1R�LQWHUSURFHGXUDO�GDWDIORZ�
DQDO\VLV

� ,JQRUH�SRLQWHUV
� $UUD\�UHIHUHQFH�VLPSOLILFDWLRQ
� 1R�DOLDVLQJ�VLGH�HIIHFWV
� &RQVHTXHQFHV

² 3HUKDSV�´OHVV�WKDQ�SHUIHFWµ�WHVW�GDWD
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*OREDO�'HILQLWLRQ
� *OREDO�F�XVH

� $�F�XVH�RI�[�LQ�QRGH�L�LV�JOREDO�LI�[�KDV�EHHQ�DVVLJQHG�LQ�VRPH�EORFN�RWKHU�WKDQ�L
� 'HI�FOHDU�SDWK�ZUW�[�´IURP�QRGH�L�WR�QRGH�Mµ�DQG�´IURP�QRGH�L�WR�HGJH��QP��M�µ� $�SDWK��L��Q���Q���«��QP��M��FRQWDLQLQJ�QR�GHILQLWLRQV�RU�XQGHILQLWLRQV�RI�[�LQ�QRGHV�Q���Q���«��QP� *OREDO�GHILQLWLRQ�RI�[

² $�QRGH�L�KDV�D�JOREDO�GHILQLWLRQ�RI�D�YDULDEOH�[�LI�
� LW�KDV�D�GHILQLWLRQ�RI�[�DQG�
� WKHUH�LV�D�GHI�FOHDU�SDWK�ZUW�[�IURP�QRGH�L�WR�VRPH�QRGH�FRQWDLQLQJ�

² D�JOREDO�F�XVH�RU�
² HGJH�FRQWDLQLQJ�D�S�XVH�RI�[

5HVWULFWHG�3URJUDPV�&ODVV
� 6DWLVI\LQJ�WKH�IROORZLQJ�SURSHUWLHV

² 1683
� 1R�V\QWDFWLF�XQGHILQHG�S�XVH�3URSHUW\

² )RU�HYHU\�S�XVH�RI�D�YDULDEOH�[�RQ�DQ�HGJH��L�M���LQ�3��WKHUH�LV�VRPH�SDWK�IURP�WKH�VWDUW�QRGH�WR�HGJH��L�M���ZKLFK�FRQWDLQV�D�JOREDO�GHILQLWLRQ�RI�[
² 16/

� 1RQ�VWUDLJKW�OLQH�SURSHUW\
² 3�KDV�DW�OHDVW�RQH�FRQGLWLRQDO�RU�UHSHWLWLYH�VWDWHPHQW

ª $W�OHDVW�RQH�QRGH�LQ�3·V�IORZ�JUDSK�KDV�PRUH�WKDQ�RQH�VXFFHVVRU
ª $W�OHDVW�RQH�YDULDEOH�KDV�D�S�XVH�LQ�3



��

'HI�XVH�JUDSK
� 2EWDLQHG�IURP�WKH�IORZ�JUDSK
� $VVRFLDWH�ZLWK�HDFK�QRGH�WKH�VHWV

² &�XVH�L�
� 9DULDEOHV�ZKLFK�KDYH�JOREDO�F�XVHV�LQ�EORFN�L

² 'HI�,�
� 9DULDEOHV�ZKLFK�KDYH�JOREDO�GHILQLWLRQV�LQ�EORFN�L

� $VVRFLDWH�ZLWK�HDFK�HGJH��L�M�
² 3�XVH�L�M�

� 9DULDEOHV�ZKLFK�KDYH�S�XVHV�RQ�HGJH��L�M�
� 'HILQH�VHWV�RI�QRGHV

² GFX�[�L�
� 1RGHV�M�VXFK�WKDW�[�� F�XVH�M��DQG�WKHUH�LV�D�GHI�FOHDU�SDWKV�ZLWK�UHVSHFW�WR�[�IURP�L�WR�M

² GSX�[�L�
� (GJHV��M�N��VXFK�WKDW�[�� S�XVH�M�N��DQG�WKHUH�LV�D�GHI�FOHDU�SDWK�ZLWK�UHVSHFW�WR�[�IURP�L�WR��M�N�

'HILQLWLRQV�IRU�GHI�XVH�JUDSK
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([SODQDWLRQ
� ,I�[�� GHI�L��DQG�M�� GFX�[�L���WKHQ

² [�KDV�D�JOREDO�GHILQLWLRQ�LQ�QRGH�L�DQG�
² $�F�XVH�LQ�QRGH�M��DQG
² 7KHUH�LV�D�GHILQLWLRQ�FOHDU�SDWK�ZLWK�UHVSHFW�
WR�[�IURP�QRGH�L�WR�QRGH�M

� +HQFH
² ,W�PD\�EH�SRVVLEOH�IRU�FRQWURO�WR�UHDFK�QRGH�
M�ZLWK�WKH�YDULDEOH�[�KDYLQJ�WKH�YDOXH�ZKLFK�
ZDV�DVVLJQHG�WR�LW�LQ�QRGH�L

0RUH�GHILQLWLRQV
� 'HILQLWLRQ�F�XVH�DVVRFLDWLRQ

² 7ULSOH��L�M�[��ZKHUH�L�LV�D�QRGH�FRQWDLQLQJ�D�JOREDO�GHILQLWLRQ�RI�[�DQG�M�� GFX�[�L�
� 'HILQLWLRQ�S�XVH�DVVRFLDWLRQ

² 7ULSOH��L��M�N��[��ZKHUH�L�LV�D�QRGH�FRQWDLQLQJ�D�JOREDO�GHILQLWLRQ�RI�[�DQG��M�N��� GSX�[�L�
� $�SDWK��Q��Q���«��QM�QN��LV�D�GX�SDWK�ZUW�[�LI�Q�KDV�D�JOREDO�GHILQLWLRQ�RI�[�DQG�HLWKHU

² QN KDV�D�JOREDO�F�XVH�RI�[�DQG��Q���«�QM��QN��LV�D�GHI�FOHDU�VLPSOH�SDWK�ZUW�[��DQG
² �QM��QN��KDV�D�S�XVH�RI�[�DQG��Q�������QM��LV�D�GHI�FOHDU�ORRS�IUHH�SDWK�ZUW�[

� $Q�DVVRFLDWLRQ LV�D�GHILQLWLRQ�F�XVH�DVVRFLDWLRQ��D�GHILQLWLRQ�S�XVH�DVVRFLDWLRQ��RU�D�GX�SDWK
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<HW�PRUH�GHILQLWLRQV
� &RPSOHWH�SDWK

² 3DWK�IURP�WKH�HQWU\�QRGH�WR�WKH�H[LW�QRGH
� &RYHULQJ

² $�FRPSOHWH�SDWK�S FRYHUV D�GHILQLWLRQ�F�XVH�DVVRFLDWLRQ��L�M�[��LI�LW�KDV�D�GHILQLWLRQ�FOHDU�VXESDWK�ZUW�[�IURP�L�WR�M
² $�FRPSOHWH�SDWK�S FRYHUV D�GHILQLWLRQ�S�XVH�DVVRFLDWLRQ��L��M�N��[��LI�LW�KDV�D�GHILQLWLRQ�FOHDUVXESDWK�ZUW [�IURP�L�WR��M�N�
² S FRYHUV�D�GX�SDWK�S· LI�S· LV�D�VXESDWK�RI�S
² 7KH�VHW�3 RI�SDWKV�FRYHUV�DQ�DVVRFLDWLRQ�LI�VRPH�HOHPHQW�RI�WKH�VHW�GRHV
² $�WHVW�VHW�7�FRYHUV�DQ�DVVRFLDWLRQ�LI�WKH�HOHPHQWV�RI�7�FDXVH�WKH�H[HFXWLRQ�RI�WKH�VHW�RI�SDWKV�3��DQG�3FRYHUV�WKH�DVVRFLDWLRQ

)LQDOO\��WKH�FULWHULD
� ,QWXLWLYHO\

² 7KH�IDPLO\�RI�')�WHVWLQJ�FULWHULD�LV�EDVHG�RQ�UHTXLULQJ�WKDW�
� WKH�WHVW�GDWD�H[HFXWH�GHILQLWLRQ�FOHDU�SDWKV�IURP�HDFK�QRGH�FRQWDLQLQJ�D�JOREDO�GHILQLWLRQ�RI�D�YDULDEOH�WR�VSHFLILHG�QRGHV�FRQWDLQLQJ�

² JOREDO�F�XVHV�DQG�
² HGJHV�FRQWDLQLQJ�S�XVHV�RI�WKDW�YDULDEOH

² )RU�HDFK�YDULDEOH�GHILQLWLRQ��WKH�FULWHULD�UHTXLUH�WKDW
� $OO�VRPH�GHILQLWLRQ�FOHDU�SDWKV�ZUW�WKDW�YDULDEOH�IURP�WKH�QRGH�FRQWDLQLQJ�WKH�GHILQLWLRQ�WR�DOO�VRPH�RI�WKH�XVHV�F�XVHV�S�XVHV�UHDFKDEOH�E\�VRPH�VXFK�SDWKV�EH�H[HFXWHG
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$OO�GHIV�FULWHULRQ
� ,I�YDULDEOH�[�KDV�D�JOREDO�GHILQLWLRQ�
LQ�QRGH�L��WKH�DOO�GHIV�FULWHULRQ�
UHTXLUHV�WKH�WHVW�GDWD�WR�H[HUFLVH�
VRPH SDWK�ZKLFK�JRHV�IURP�L�WR�
VRPH QRGH�RU�HGJH�DW�ZKLFK�WKH�
YDOXH�DVVLJQHG�WR�[�LQ�QRGH�L�LV�XVHG

$OO�XVHV�FULWHULRQ
� ,I�YDULDEOH�[�KDV�D�JOREDO�GHILQLWLRQ�
LQ�QRGH�L��WKH�DOO�XVHV�FULWHULRQ�
UHTXLUHV�WKH�WHVW�GDWD�WR�H[HUFLVH�
DW�OHDVW�RQH SDWK�ZKLFK�JRHV�IURP�L�
WR�HDFK QRGH�DQG�HGJH�DW�ZKLFK�WKH�
YDOXH�DVVLJQHG�WR�[�LQ�QRGH�L�LV�XVHG
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$OO�'8�SDWKV�FULWHULRQ
� ,I�YDULDEOH�[�KDV�D�JOREDO�GHILQLWLRQ�
LQ�QRGH�L��WKH�DOO�'8�SDWKV�
FULWHULRQ�UHTXLUHV�WKH�WHVW�GDWD�WR�
H[HUFLVH�DOO SDWKV�ZKLFK�JR�IURP�L�
WR�HDFK QRGH�DQG�HGJH�DW�ZKLFK�WKH�
YDOXH�DVVLJQHG�WR�[�LQ�QRGH�L�LV�XVHG

2WKHU�')�WHVWLQJ�FULWHULD
� $OO�S�XVHV
� $OO�F�XVHV
� $OO�S�XVHV�VRPH�F�XVHV
� $OO�F�XVHV�VRPH�S�XVHV
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'HILQLWLRQV�RI�')�FULWHULD

´LQFOXGHVµ
� &ULWHULRQ�&� LQFOXGHV FULWHULRQ�&� LII

² )RU�HYHU\�VXESURJUDP��DQ\�WHVW�VHW�
WKDW�VDWLVILHV�&� DOVR�VDWLVILHV�&�

� &� VWULFWO\�LQFOXGHV &���LII�
² GHQRWHG�&� � &���
² &� LQFOXGHV�&� DQG�IRU�VRPH�VXESURJUDP�3�WKHUH�LV�D�WHVW�VHW�WKDW�
VDWLVILHV�&� EXW�GRHV�QRW�VDWLVI\�&�
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,QFOXGHV�UHODWLRQVKLS

$SSOLFDELOLW\
� ,W�PD\�EH�WKH�FDVH�WKDW�QR�WHVW�VHW�IRU�SURJUDP�3�VDWLVILHV�FULWHULRQ�&

² ,QIHDVLEOH�SDWKV
� 7DLORU�WKH�')�FULWHULD�VR�WKDW�WKH\�DUH�DSSOLFDEOH
� $VVXPSWLRQV

² $OO�DOLDVHV�DUH�NQRZQ
² $OO�VLGH�HIIHFWV�DUH�NQRZQ
² 1R�HOHPHQW�RI�WKH�WHVW�VHW�FDXVHV�WKH�SURJUDP�WR�FUDVK

� ([HFXWLRQ�RI�HQWU\�QRGH�WR�H[LW�QRGH
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([HFXWDEOH�)HDVLEOH�3DWKV
� 5HFDOO

² &RPSOHWH�SDWK
� 3DWK�IURP�WKH�HQWU\�QRGH�WR�WKH�H[LW�QRGH

� ([HFXWDEOH�IHDVLEOH�FRPSOHWH�SDWK
² $�FRPSOHWH�SDWK�WKDW�LV�H[HFXWHG�RQ�VRPH�DVVLJQPHQW�RI�YDOXHV�WR�LQSXW�YDULDEOHV

� ([HFXWDEOH�IHDVLEOH�SDWK
² $�VXESDWK�RI�DQ�H[HFXWDEOH�FRPSOHWH�SDWK

5HFDOO�'HILQLWLRQ
� 'HILQLWLRQ�F�XVH�DVVRFLDWLRQ

² 7ULSOH��L�M�[��ZKHUH�L�LV�D�QRGH�FRQWDLQLQJ�D�JOREDO�GHILQLWLRQ�RI�[�DQG�M�� GFX�[�L�
� 'HILQLWLRQ�S�XVH�DVVRFLDWLRQ

² 7ULSOH��L��M�N��[��ZKHUH�L�LV�D�QRGH�FRQWDLQLQJ�D�JOREDO�GHILQLWLRQ�RI�[�DQG��M�N��� GSX�[�L�
� $�SDWK��Q��Q���«��QM�QN��LV�D�GX�SDWK�ZUW�[�LI�Q�KDV�D�JOREDO�GHILQLWLRQ�RI�[�DQG�HLWKHU

² QN KDV�D�JOREDO�F�XVH�RI�[�DQG��Q���«�QM��QN��LV�D�GHI�FOHDU�VLPSOH�SDWK�ZUW�[��DQG
² �QM��QN��KDV�D�S�XVH�RI�[�DQG��Q�������QM��LV�D�GHI�FOHDU�ORRS�IUHH�SDWK�ZUW�[

� $Q�DVVRFLDWLRQ LV�D�GHILQLWLRQ�F�XVH�DVVRFLDWLRQ��D�GHILQLWLRQ�S�XVH�DVVRFLDWLRQ��RU�D�GX�SDWK
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([HFXWDEOH�$VVRFLDWLRQV
� 'HILQLWLRQ

² $Q�DVVRFLDWLRQ�LV�H[HFXWDEOH�LI�WKHUH�LV�VRPH�H[HFXWDEOH�FRPSOHWH�SDWK�WKDW�FRYHUV�LW��RWKHUZLVH�LW�LV�XQH[HFXWDEOH
� IGFX�[�L��� GFX�[�L�

² 1RGHV�M�VXFK�WKDW�[�� F�XVH�M��DQG�WKHUH�LV�DQ�H[HFXWDEOH�GHILQLWLRQ�FOHDU�SDWK�ZUW�[�IURP�L�WR�M
� IGSX�[�L��� GSX�[�L�

² (GJHV��M�N��VXFK�WKDW�[�� S�XVH�M�N��DQG�WKHUH�LV�DQ�H[HFXWDEOH�GHILQLWLRQ�FOHDU�SDWK�ZUW�[�IURP�L�WR��M�N�

(TXLYDOHQWO\
� IGFX�[�L�� 

² ^M�� GFX�[�L��_�WKH�DVVRFLDWLRQ��L�M�N��LV�H[HFXWDEOH`
� IGSX�[�L�� 

² ^�M�N��� GSX�[�L��_�WKH�DVVRFLDWLRQ��L��M�N��[��LV�H[HFXWDEOH`
� ,QWXLWLYHO\

� QHZ�FULWHULRQ�&
�IRU�HDFK�')�FULWHULRQ�&
� %\�VHOHFWLQJ�WKH�UHTXLUHG�DVVRFLDWLRQV�IURP�IGFX�[�L��DQG�IGSX�[�L��LQVWHDG�RI�IURP�GFX�[�L��DQG�GSX�[�L�
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)HDVLEOH�'DWD�IORZ�&ULWHULD�
�)')�

,QFOXGHV�5HODWLRQVKLSV
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,QWHUSURFHGXUDO ')�7HVWLQJ
� 0RVW�')�WHVWLQJ�PHWKRGRORJLHV�GHDO�ZLWK�GHSHQGHQFLHV�WKDW�H[LVW�ZLWKLQ�D�SURFHGXUH��L�H���LQWUDSURFHGXUDO�
� 'DWD�GHSHQGHQFLHV�DOVR�H[LVW�DPRQJ�SURFHGXUHV
� 5HTXLUHV�DQDO\VLV�RI�WKH�IORZ�RI�GDWD�DFURVV�SURFHGXUH�ERXQGDULHV
� &DOOV�DQG�5HWXUQV�
� 'LUHFW�GHSHQGHQFLHV��VLQJOH�FDOO�UHWXUQ�
� ,QGLUHFW�GHSHQGHQFLHV��PXOWLSOH�FDOOV�UHWXUQV�

5HFXUVLYH�SURFHGXUH5HFXUVLYH�SURFHGXUH

)LUVW�HOHPHQW�RI�DUUD\)LUVW�HOHPHQW�RI�DUUD\

ODVW�HOHPHQW�RI�DUUD\ODVW�HOHPHQW�RI�DUUD\

5HWXUQV�WKH�ODUJHVW�
HOHPHQW�LQ�DUUD\

5HWXUQV�WKH�ODUJHVW�
HOHPHQW�LQ�DUUD\

*OREDO�YDULDEOH*OREDO�YDULDEOH

/HWV�FRQVLGHU�RQO\�
UHIHUHQFH�SDUDPHWHUV�
WKDW�UHDFK�DFURVV�

SURFHGXUH�ERXQGDULHV

/HWV�FRQVLGHU�RQO\�
UHIHUHQFH�SDUDPHWHUV�
WKDW�UHDFK�DFURVV�

SURFHGXUH�ERXQGDULHV

0;0;

$FWXDO�SDUDPHWHUV�DW�WKH�
FDOO�VLWH�WKDW�DUH�ERXQG�
WR�IRUPDO�UHIHUHQFH�
SDUDPHWHUV�LQ�FDOOHG�

SURFHGXUHV

$FWXDO�SDUDPHWHUV�DW�WKH�
FDOO�VLWH�WKDW�DUH�ERXQG�
WR�IRUPDO�UHIHUHQFH�
SDUDPHWHUV�LQ�FDOOHG�

SURFHGXUHV

0�0�

0�0�

0;0;
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7KH�'HI�XVHV

$�WHVW�FDVH
6� �^�������`
)� ��
/� ��

$OO�GHI�XVH�
SDLUV�DUH�
FRYHUHG

$OO�GHI�XVH�
SDLUV�DUH�
FRYHUHG

([HFXWH�DQG�
FKHFN

([HFXWH�DQG�
FKHFN
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$Q\�PLVVHG�
GHI�XVHV"


