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�i1b�7�-f

'XH �2FW����DW��DP �3RLQWV ��� �4XHVWLRQV ���
$YDLODEOH �2FW����DW��DP���2FW����DW������SP���GD\V �7LPH�/LPLW �1RQH

�gpto~1ƭigp

7KLV�TXL]�ZDV�ORFNHG�2FW����DW������SP�

�z7flt��]ptio�

$WWHPSW 7LPH 6FRUH

/$7(67 $WWHPSW��� ������PLQXWHV ��RXW�RI���

6FRUH�IRU�WKLV�TXL]����RXW�RI���
6XEPLWWHG�2FW����DW������DP
7KLV�DWWHPSW�WRRN�������PLQXWHV�

0RFN�([DP�&RPSXWDWLRQDO�7KLQNLQJ��
�1RWH��WKH�H[DP�FDQ�EH�RSHQHG�RQO\�RQH�WLPH���

'DWH�����2FWREHU�����

7LPH������KRXUV

5HPDUNV

5HDG�WKH�TXHVWLRQV�FDUHIXOO\�DQG�FKHFN�ZKDW�LV�EHLQJ�DVNHG�EHIRUH�\RX�DQVZHU�WKHP�
<RX�DUH�QRW�DOORZHG�WR�XVH�VXFK�GHYLFHV�DV�FDOFXODWRU��ODSWRS��PRELOH��RU�VLPLODU�
'R�QRW�JXHVV��0DNH�WKH�TXHVWLRQV�RQ�SDSHU�ILUVW��7KDW�ZD\�\RX�ZLOO�LQFUHDVH�WKH�FKDQFH�RI�D�JRRG
DQVZHU�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

:KDW�LV�DQ�(XOHULDQ�JUDSK"

�
$Q�(XOHULDQ�JUDSK�LV�D�FRQQHFWHG�JUDSK�LQ�ZKLFK�DOO�HGJHV�KDYH�D�GLUHFWLRQ
WRZDUGV�D�YHUWLFH�

�
$Q�(XOHULDQ�JUDSK�LV�D�WZR�FRPSRQHQW�JUDSK�LQ�ZKLFK�\RX�FDQ�PDNH�D�ZDON��LQ
ZKLFK�DOO�HGJHV�RFFXU�H[DFWO\�RQFH�
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$Q�(XOHULDQ�JUDSK�LV�D�FRPSOHWH�JUDSK�LQ�ZKLFK�\RX�FDQ�ZDON�DOO�HGJHV�WZLFH�

�
$Q�(XOHULDQ�JUDSK�LV�D�FRPSOHWH�JUDSK�LQ�ZKLFK�DOO�YHUWLFHV�DUH�FRQQHFWHG�ZLWK
HDFK�RWKHU�

�
$Q�(XOHULDQ�JUDSK�LV�D�WZR�FRPSRQHQW�JUDSK�LQ�ZKLFK�\RX�FDQ�PDNH�D�ZDON��LQ
ZKLFK�DOO�YHUWLFHV�RFFXU�H[DFWO\�RQFH�

�
$Q�(XOHULDQ�JUDSK�LV�D�FRQQHFWHG�JUDSK�LQ�ZKLFK�\RX�FDQ�PDNH�D�ZDON��LQ
ZKLFK�DOO�HGJHV�RFFXU�H[DFWO\�RQFH�

RUUHFW�$QVZHURUUHFW�$QVZHU

�
$Q�(XOHULDQ�JUDSK�LV�D�FRQQHFWHG�JUDSK�LQ�ZKLFK�\RX�FDQ�PDNH�D�ZDON��LQ
ZKLFK�DOO�YHUWLFHV�RFFXU�H[DFWO\�RQFH�

$Q�(XOHU�JUDSK�LV�D�FRQQHFWHG�JUDSK�LQ�ZKLFK�\RX�FDQ�PDNH�D�ZDON��LQ
ZKLFK�DOO�HGJHV�RFFXU�H[DFWO\�RQFH�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

:KLFK�RI�WKH�IROORZLQJ�JUDSKV�FRQWDLQ�DQ�(XOHULDQ�F\FOH"�

�

��'�RUUHFW�$QVZHURUUHFW�$QVZHU

��$�RUUHFW�$QVZHURUUHFW�$QVZHU

��%�RUUHFW�$QVZHURUUHFW�$QVZHU

��&�
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��1RQH�RI�WKH�JUDSKV�FRQWDLQ�DQ�(XOHU�&\NHO��

$��%��DQG�'�FRQWDLQ�DQ�(XOHU�&\NHO�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

)LQG�WZR�+DPLOWRQ�FLUFXLWV�LQ�WKH�JUDSK�EHORZ��

�

��$�%�&�'�(�

��$�'�%�(�$�

��$�%�$�(�'�&�%�

��$�%�&�(�$�

��$�%�&�'�(�$�RUUHFW�$QVZHURUUHFW�$QVZHU

��$�&�(�%�'�

��$�%�&�(�

��$�'�%�(�

��$�&�(�%�'�$�RUUHFW�$QVZHURUUHFW�$QVZHU

)RU�H[DPSOH��$�%�&�'�(�$�DQG�$�&�(�%�'�$�DUH�D�+DPLOWRQ�FLUFXLW�LQ
WKH�JUDSK�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG
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6XSSRVH�WKDW�WKHUH�LV�D�JOREDO�QHWZRUN�RI�RQH�KXQGUHG�DLUSRUWV�DQG�WKDW
EHWZHHQ�HDFK�SDLU�RI�DLUSRUWV�WKHUH�LV�D�GLUHFW�FRQQHFWLRQ��,Q�FRQQHFWLRQ�ZLWK
WKH�FXWV��WKH�JRYHUQPHQWV�RI�YDULRXV�FRXQWULHV�ZDQW�WR�HOLPLQDWH�FRQQHFWLRQV
DV�IDU�DV�SRVVLEOH��,W�PXVW��KRZHYHU��VWLOO�EH�SRVVLEOH�WR�WUDYHO�IURP�RQH�DLUSRUW
WR�DQRWKHU�RQH��ZKHUH�DSSURSULDWH�DIWHU�WUDQVIHU��
��
+RZ�PDQ\�FRQQHFWLRQV�FDQ�\RX�HOLPLQDWH�LI�\RX�GR�QRW�WDNH�LQWR�DFFRXQW�WKH
PD[LPXP�QXPEHU�RI�WLPHV�WR�WUDQVIHU"

�������

�����������

�������

�����

�������RUUHFW�$QVZHURUUHFW�$QVZHU

�������

�����

�������

������

�����

,QLWLDOO\�\RX�KDYH������ �FRQQHFWLRQV��,I�\RX�FRQQHFW�DOO

DLUSRUWV�DORQJ�D�OLQH�WKHQ�\RX�QHHG�RQO\����FRQQHFWLRQV��6R��\RX�FDQ
HOLPLQDWH������FRQQHFWLRQV�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG
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6XSSRVH�WKDW�WKHUH�LV�D�JOREDO�QHWZRUN�RI�RQH�KXQGUHG�DLUSRUWV��DQG�WKDW
EHWZHHQ�HDFK�SDLU�RI�DLUSRUWV�WKHUH�LV�D�GLUHFW�FRQQHFWLRQ��,Q�FRQQHFWLRQ�ZLWK
WKH�FXWV�WKH�JRYHUQPHQWV�RI�YDULRXV�FRXQWULHV�ZDQW�WR�HOLPLQDWH�FRQQHFWLRQV
DV�IDU�DV�SRVVLEOH��,W�PXVW��KRZHYHU��VWLOO�EH�SRVVLEOH�WR�WUDYHO�IURP�RQH�DLUSRUW
WR�DQRWKHU�RQH��ZKHUH�DSSURSULDWH�DIWHU�WUDQVIHU��
�
+RZ�PDQ\�FRQQHFWLRQV�GR�\RX�QHHG�LI�\RX�ZDQW�WR�WUDQVIHU�RQO\�RQH�WLPH"

�����RUUHFW�$QVZHURUUHFW�$QVZHU

�������

�����

������

�����

�����������

�������

�������

�������

�������

<RX�QHHG����FRQQHFWLRQV�LI�\RX�SODFH�RQH�DLUSRUW�LQ�WKH�FHQWUH�DQG�DOO
WKH�RWKHUV�FRQQHFWHG�ZLWK�WKLV�DLUSRUW�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

�

�
,Q�WKH�DERYH�VHTXHQFH�ZH�DUH�VHDUFKLQJ�IRU�WKH�QXPEHU����ZLWK�ELQDU\
VHDUFK�DQG�OLQHDU�VHDUFK��
:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�LV�WUXH"
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��/LQHDU�VHDUFK�LQ�WKLV�FDVH�LV�IDVWHU�WKDQ�ELQDU\�VHDUFK��RUUHFW�$QVZHURUUHFW�$QVZHU

��/LQHDU�VHDUFK�DQG�ELQDU\�VHDUFK�LQ�WKLV�FDVH�DUH�HTXDOO\�IDVW��

��%LQDU\�VHDUFK�LQ�WKLV�FDVH�LV�IDVWHU�WKDQ�OLQHDU�VHDUFK��

/LQHDU�VHDUFK�LQ�WKLV�FDVH�LV�IDVWHU�WKDQ�ELQDU\�VHDUFK�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

�

�
:KDW�LV�WKH�PLQLPXP�QXPEHU�RI�FRPSDULVRQV�QHHGHG�WR�VHDUFK�QXPEHU����LQ
WKH�DERYH�VHTXHQFH�IRU�ELQDU\�VHDUFK"

�����

�����

�����

����

����

����

����

����

����

����RUUHFW�$QVZHURUUHFW�$QVZHU
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<RX�QHHG�PLQLPDO���FRPSDULVRQV�WR�VHDUFK�IRU�QXPEHU����ZLWK�ELQDU\
VHDUFK�LQ�WKH�JLYHQ�VHTXHQFH�

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG

�

�
7KH�DERYH�VHTXHQFH�LV�VRUWHG�ZLWK�TXLFNVRUW��6HOHFW�WZR�RI�WKH�IROORZLQJ
VWDJHV�LQYROYHG�LQ�VRUWLQJ�RI�WKH�DERYH�VHTXHQFH��
�
1RWH��7KH�XQGHUOLQHG�GLJLW�QXPEHU�LV�WKH�SLYRW�

��� ��������L M

��� ������������L M

����������� ���������������� �������������L M

������������� �������� �����������������RUUHFW�$QVZHURUUHFW�$QVZHU L M

������������� ���������������� ���������L M

������������� �������� �����������������L M

��� ��������RUUHFW�$QVZHURUUHFW�$QVZHU L M

7KH�VWDJHV�� �������� �DQG������������ �������� ������������������DUH�LQYROYHG
LQ�VRUWLQJ�WKH�VHTXHQFH�

L M L M

������SWV4XHVWLRQ��8QDQVZHUHG8QDQVZHUHG
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�
6HOHFW�IRXU�SURSHUWLHV�RI�WKH�JUDSK�WKDW�LV�UHSUHVHQWHG�E\�WKH�GLVWDQFH�WDEOH�

��$�ZHLJKWHG�JUDSK��RUUHFW�$QVZHURUUHFW�$QVZHU

��$�GLUHFWHG�JUDSK��

��$�JUDSK�ZLWK�WZR�FRPSRQHQWV��

��$�PL[HG�JUDSK�

��$�FRQQHFWHG�JUDSK��RUUHFW�$QVZHURUUHFW�$QVZHU

��$�JUDSK�ZLWK�D�+DPLOWRQ�F\NHO��RUUHFW�$QVZHURUUHFW�$QVZHU

��$�JUDSK�ZLWK�DQ�(XOHU�F\NHO��

��$Q�XQGLUHFWHG�JUDSK��RUUHFW�$QVZHURUUHFW�$QVZHU

��$�FRPSOHWH�JUDSK�

��$�JUDSK�WKDW�LV�QRW�FRQQHFWHG��

7KH�IRXU�SURSHUWLHV�RI�WKH�JUDSK�DUH��
���$�FRQQHFWHG�JUDSK���
���$Q�XQGLUHFWHG�JUDSK���
���$�ZHLJKWHG�JUDSK���
���$�JUDSK�ZLWK�D�+DPLOWRQ�F\NHO�

������SWV4XHVWLRQ���8QDQVZHUHG8QDQVZHUHG
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�
'HWHUPLQH��XVLQJ�'LMNVWUD
V�DOJRULWKP��WKH�WZR�VKRUWHVW�SDWKV�IURP�$�WR�*�

��$�'�&�(�*�

��$�%�)�*�

��$�&�(�)�*�RUUHFW�$QVZHURUUHFW�$QVZHU

��$�'�(�*�

��$�%�(�*�

��$�&�%�(�)�*�

��$�%�*�RUUHFW�$QVZHURUUHFW�$QVZHU

��$�&�(�%�)�*�

��$�&�%�*�

��$�%�&�(�*�

7KH�WZR�VKRUWHVW�SDWKV�DUH��$�%�*�DQG�$�&�(�)�*�
%RWK�SDWKV�DUH����

������SWV4XHVWLRQ���8QDQVZHUHG8QDQVZHUHG
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�
'HWHUPLQH�WKH�ZHLJKW�RI�WKH�PLQLPXP�VSDQQLQJ�WUHH�IRU�WKH�JUDSK�ZKLFK�LV
UHSUHVHQWHG�E\�WKH�GLVWDQFH�WDEOH�

�����

�����

�����RUUHFW�$QVZHURUUHFW�$QVZHU

�����

�����

�����

�����

�����

�����
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7KH�ZHLJKW�RI�WKH�PLQLPXP�VSDQQLQJ�WUHH�IRU�WKH�JUDSK�LV����

������SWV4XHVWLRQ���8QDQVZHUHG8QDQVZHUHG

7ZR�FRZV�VWDQG�����PHWHUV�IURP�HDFK�RWKHU��$�IO\�LV�VLWWLQJ�RQ�WKH�QRVH�RI
RQH�RI�WKH�FRZV��$W�D�FHUWDLQ�PRPHQW��WKH�FRZV�VWDUW�ZDONLQJ�WRZDUG�HDFK
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RWKHU�DW�D�VSHHG�RI���NP�SHU�KRXU��$W�WKDW�VDPH�PRPHQW��WKH�IO\�IOLHV�DW�D
VSHHG�RI����NP�SHU�KRXU��+H�IOLHV�IURP�WKH�QRVH�IURP�RQH�FRZ�WR�DQRWKHU�FRZ
DQG�WKHQ�EDFN�DJDLQ��+H�NHHSV�GRLQJ�WKLV�XQWLO�WKH�FRZV�KDYH�UHDFKHG�HDFK
RWKHU��
�
:KDW�LV�WKH�WRWDO�GLVWDQFH�LQ�PHWHUV�WKDW�WKH�IO\�KDV�WUDYHOHG"

�������

������

�����

������RUUHFW�$QVZHURUUHFW�$QVZHU

������

�������

������

�������
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7KH�FRZV�WDNH���������KRXUV�WR�WUDYHO����PHWHUV��
7KH�IO\�WUDYHOV�WKHQ�������[����������� �����PHWHUV�

������SWV4XHVWLRQ���8QDQVZHUHG8QDQVZHUHG

-RKQ�OLYHV�LQ�*OXFNVWDGW�DQG�KH�JHWV�RIIHUHG�D�MRE�LQ�-DFNVRQ��%HIRUH�KH
DFFHSWV�WKH�MRE�KH�ZDQWV�WR�NQRZ�KRZ�IDU�LW�LV�WR�GULYH�IURP�*OXFNVWDGW�WR
-DFNVRQ��+H�KDV�WKH�IROORZLQJ�GHWDLOV�RI�KLV�IXWXUH�HPSOR\HU��
�
*OXFNVWDGW�LV�ORFDWHG����NP�VRXWK�VRXWKZHVW�RI�1DVKYLOOH��)URP�1DVKYLOOH�WR
6SULQJILHOG�\RX�KDYH�WR�GULYH����NP�WR�WKH�ZHVW�QRUWKZHVW�GLUHFWLRQ�
6SULQJILHOG�LV�ORFDWHG����NP�QRUWK�QRUWKHDVW�RI�/LWWOH�5RFN��-DFNVRQ�LV�ORFDWHG
���NP�HDVW�VRXWKHDVW�RI�/LWWOH�5RFN��
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�
7R�FDOFXODWH�WKH�GLVWDQFH�EHWZHHQ�*OXFNVWDGW�DQG�-DFNVRQ��KH�WUDQVODWHG�WKH
WH[W�LQWR�D�PDS��

�

�
ZKHUH�
�
$� �*OXFNVWDGW�
%� �1DVKYLOOH�
&� �6SULQJILHOG�
'� �/LWWOH�5RFN�
(� �-DFNVRQ�
�
:KLFK�VROXWLRQ�VWUDWHJ\�LV�XVHG�E\�-RKQ�WR�FDOFXODWH�WKH�GLVWDQFH�EHWZHHQ
*OXFNVWDGW�DQG�-DFNVRQ"

��([SORUH�DOO�SRVVLELOLWLHV�

��'LMNVWUD
V�DOJRULWKP

��'LYLGH�DQG�FRQTXHU�

��6KRUWHVW�SDWKV�

��*XHVV�DQG�FKHFN�

��8VH�IRUPXODV�HTXDWLRQV�

��3ULP
V�DOJRULWKP

��'LVFRYHU�D�VWUXFWXUH�RU�SDWWHUQ�

��'LYLGH�WKH�SUREOHP�LQWR�VHYHUDO�VXESUREOHPV�RU�VWHSV�

��0RGHOLQJ�RUUHFW�$QVZHURUUHFW�$QVZHU
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-RKQ�XVHV�PRGHOLQJ�DV�D�VROXWLRQ�VWUDWHJ\�
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