
$5(7(�,0$*(�62)7:$5(
'LJLWDO�1DWXUH�7RROV�IRU�6RIWLPDJH

5HIHUHQFH
0DQXDO



',*,7$/�1$785(�722/6�)25�62)7,0$*(

5HIHUHQFH�0DQXDO

������$UHWH�,PDJH�6RIWZDUH



7DEOH�RI�&RQWHQWV

INTRODUCTION 3

RELATION BETWEEN
SOFTIMAGE AND PHYSICAL
UNITS 4

NATUREFX SUN 6

$FFHVVLQJ�WKH�6XQ �

6XQ�3DUDPHWHUV �

NATUREFX AIR 7

$FFHVVLQJ�WKH�$LU �

&OHDQ�$LU�3URSHUWLHV �

+D]H�3URSHUWLHV �

/LJKW�6RXUFH�'LVSOD\�3URSHUWLHV �

NATUREFX OCEAN 10

$FFHVVLQJ�WKH�2FHDQ ��

2FHDQ�3UHYLHZ�*ULG ��

:DYH�)LHOG ��

*OREDO�:DYH�0RGHO�6HWWLQJV ��

1DWXUH);�2FHDQ�'LVSODFPHQW�6KDGHU ��

1);�2FHDQ�6KDGHU�3URSHUWLHV ��

NATUREFX RIPPLE 15

$FFHVVLQJ�WKH�5LSSOH ��

5LSSOH�0RGHO ��

5LSSOH�*ULG ��

NATUREFX SWELL 17

$FFHVVLQJ�WKH�6ZHOO ��

%DVLF�3URSHUWLHV ��

$GYDQFHG�3URSHUWLHV ��

*ULG�6L]H ��

NATUREFX WAKE 18

$FFHVVLQJ�WKH�:DNH ��

%RDW�*HRPHWU\ ��

%RDW�7UDMHFWRU\ ��

:DNH�6HWWLQJV ��

NATUREFX OUTPUT SCALER20

$FFHVVLQJ�WKH�2XWSXW�6FDOHU ��

2XWSXW�6FDOHU�3DUDPHWHUV ��

NATUREFX/RENDERWORLD
INTERFACE 4



5HQGHULQJ�5DQJH �

2XWSXW�,PDJH�)LOHV �

&DPHUD�6HWWLQJV �

2XWSXW�,PDJH�6FDOLQJ �

2FHDQ�5HQGHU�2SWLPL]DWLRQ�3DUDPHWHUV �

3URFHVVLQJ�&RQWURO �



�

,QWURGXFWLRQ

'LJLWDO�1DWXUH�7RROV�IRU�6RIWLPDJH�LV�D�FRPSUHKHQVLYH�VHW�RI�SK\VLFV�EDVHG�WRROV�IRU
VLPXODWLQJ� KLJK�ILGHOLW\� RFHDQ� DQG� DWPRVSKHULF� HIIHFWV�� 7KH� FRPSOHWH� � SDFNDJH
LQFOXGHV�

�� 7KH� 5HQGHU:RUOG� UHQGHULQJ� HQJLQH�� 7KLV� LV� D� VWDQGDORQH� SURGXFW� � WKDW� FUHDWHV
RFHDQV�DQG�DWPRVSKHUHV�RI�H[WUHPHO\�KLJK� ILGHOLW\�� ,W� LV�GULYHQ� WKURXJK� D� VHW�RI
$6&,,�WH[W�ILOHV�WKDW�DUH�GHVFULEHG�LQ�WKH�5HQGHU:RUOG�GRFXPHQWDWLRQ�

�� 1DWXUH);�PRGHOHUV�DQG�VKDGHUV��7KHVH�DUH�D�VHW�RI�6RIWLPDJH�0HQWDO�5D\�WRROV
WKDW�XVH� WKH�SK\VLFV�EDVHG�PRGHOV�RI�5HQGHU:RUOG� WR�FUHDWH�RFHDQ�VN\� LPDJHU\
VROHO\�ZLWKLQ�6RIWLPDJH�

�� 7KH�1DWXUH);�5HQGHU:RUOG� ,QWHUIDFH�� 7KLV� LQWHUIDFH� HQDEOHV� WKH� ODXQFKLQJ� RI
5HQGHU:RUOG� IURP�ZLWKLQ� 6RIWLPDJH�� 7KH� LQWHUIDFH� JHQHUDWHV� $6&,,� WH[W� LQSXW
ILOHV� IRU� 5HQGHU:RUOG� XVLQJ� WKH� SRVLWLRQV� DQG� VHWWLQJV� RI� WKH� 1DWXUH);� VFHQH
HOHPHQWV��,Q�WKLV�PRGH�RI�RSHUDWLRQ��WKH�0HQWDO�5D\�UHQGHUV�DUH�XVHG�WR�SURYLGH�D
SUHYLHZ�RI�WKH�ILQDO�5HQGHU:RUOG�LPDJH�

7KH� 5HQGHU:RUOG� DQG� 1DWXUH);� WRROV� SURYLGH� FRPSOHPHQWDU\� FDSDELOLWLHV�
5HQGHUZRUOG�LV�FDSDEOH�RI�JHQHUDWLQJ��RFHDQ�VFHQHV�ZLWK�KLJK�UHVROXWLRQ�DOO�WKH�ZD\�RXW
WR� WKH� KRUL]RQ� DQG� RI� SHUIRUPLQJ� DLU� FDOFXODWLRQV� LQYROYLQJ� D� URXQG� HDUWK� PRUH
HIILFLHQWO\�WKDQ�1DWXUH);��KRZHYHU��5HQGHU:RUOG�RQO\�UHQGHUV�RFHDQ�DQG�DLU��,I�\RX
ZDQW� WR� LQFOXGH� RWKHU� REMHFWV� LQ� WKH� VFHQH�� \RX� PXVW� UHQGHU� WKHP� VHSDUDWHO\� DQG
FRPSRVLWH�WKHP�LQ�DIWHUZDUGV�

1DWXUH);��RQ�WKH�RWKHU�KDQG��DOORZV�WKH�UHQGHULQJ�RI�RFHDQV�DQG�DLU�VLPXOWDQHRXVO\
ZLWK�DOO�RWKHU�6RIWLPDJH�REMHFWV��FUHDWLQJ�D�VHDPOHVV��'�LPDJH�LQFOXGLQJ�DOO�UHIOHFWLRQV�
7KH�WUDGHRII�LV�WKDW�WKH�1DWXUH);�SOXJ�LQV�GR�QRW�\HW�DWWDLQ�WKH�OHYHO�RI�ILGHOLW\�RI�WKH
5HQGHU:RUOG�UHQGHULQJV�

7KHUH�DUH�FXUUHQWO\�IRXU�1DWXUH);�PRGHOLQJ�DQG�UHQGHULQJ�WRROV��6XQ��$LU��2FHDQ�DQG
2XWSXW�6FDOHU��(DFK�RI�WKHVH�WRROV�FDQ�EH�XVHG�LQGHSHQGHQWO\�DQG�LQ�FRPELQDWLRQ�ZLWK
RWKHU�6RIWLPDJH�REMHFWV��:KHQ�RWKHU�REMHFWV� DUH�SUHVHQW�� WKH� DWPRVSKHUH�ZLOO� ILOO� LQ
DURXQG�WKHP�DQG�WKH�ZDWHU�ZLOO�VKRZ�WKHLU�UHIOHFWLRQV�DQG�WUDQVPLVVLRQV�

,Q�WKLV�PDQXDO��HDFK�FKDSWHU�GHVFULEHV�DQ�LQGLYLGXDO�PRGHO�VKDGHU�ZKLFK�FDQ�EH�DGGHG
WR� WKH� VFHQH� E\� FOLFNLQJ� RQ� WKH� DSSURSULDWH� HQWU\� XQGHU� 0RGHO�!*HW�� (DFK
PRGHO�VKDGHU� LV�FRQWUROOHG�XVLQJ�D�GLDORJ�ER[�ZKLFK� LV�GLYLGHG� LQWR� VHFWLRQV��7KHVH
VHFWLRQV� HDFK�GHDO�ZLWK� D� GLIIHUHQW� SDUDPHWHU�� DQG� WKH� VDPH� SDUDPHWHU� QDPHV��ZLWK
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GHVFULSWLRQV��DSSHDU�LQ�WKLV�PDQXDO��,Q�DGGLWLRQ��VRPH�PRGHOV�KDYH�LFRQV�WKDW�FDQ�EH
XVHG�WR�GLUHFWO\�PDQLSXODWH�D�IHZ�NH\�SDUDPHWHUV�

5HODWLRQ�%HWZHHQ

6RIWLPDJH�DQG�3K\VLFDO
8QLWV

7KH�5HQGHU:RUOG�PRGHOLQJ�DQG� LPDJLQJ�DOJRULWKPV�XVHG�E\� WKH�1DWXUH);�VKDGHUV
SHUIRUP�DOO�WKHLU�FDOFXODWLRQV�LQ�UHDO�SK\VLFDO�VSDFH��7KLV�PHDQV�WKDW�WKHUH�LV�DQ�DEVROXWH
PHDQLQJ�WR�GLVWDQFHV��ZDYHOHQJWKV�DQG�OLJKW�UDGLDQFH��6RIWLPDJH��RQ�WKH�RWKHU�KDQG��LV
EDVHG�RQ�DQ�DUELWUDU\�GLVWDQFH�VFDOH�DQG�DQ�DUELWUDU\�OLJKW�VFDOH��7KLV�FKDSWHU�H[SODLQV
KRZ�WKH�SK\VLFDO�XQLWV�RI�5HQGHU:RUOG�DUH�PDSSHG�LQWR�6RIWLPDJH��DOORZLQJ�\RX�WR
FRQYHUW�\RXU�6RIWLPDJH�UHVXOWV�LQWR�SK\VLFDO�XQLWV�DQG�SURSHUO\�VFDOH�\RXU�REMHFWV�WR�WKH
1DWXUH);�PRGHOV�

$OO� GLVWDQFHV� LQ� 5HQGHU:RUOG� DUH� PHDVXUHG� LQ� PHWHUV�� 7KLV� FRUUHVSRQGV� WR� RQH
GLVWDQFH�XQLW�LQ�6RIWLPDJH�

��PHWHU� ���6RIWLPDJH�GLVWDQFH�XQLW�

,I�\RX�KDYH�DQ�REMHFW�ZKLFK�LV�����FP�ORQJ��\RX�ZRXOG�ZDQW�WR�PRGHO�LW�DV�EHLQJ���XQLW
ORQJ�LQ�6RIWLPDJH�

6RIWLPDJH�UHQGHUV�DOO�LPDJHV�DV�5*%�ZKLOH�5HQGHU:RUOG�PRGHOV�FDQ�ZRUN�ZLWK�DQ\
SK\VLFDO�ZDYHOHQJWK��)RU�LQVWDQFH��WKH�VFDWWHULQJ�RI�OLJKW�E\�DLU�DQG�ZDWHU�LV�D�IXQFWLRQ
RI� WKH� IUHTXHQF\� RI� WKH� OLJKW�� ,Q� RUGHU� WR� JHW� 5*%� YDOXHV� IURP� WKH� 5HQGHU:RUOG
DOJRULWKPV��ZH�PXVW�PDS�HDFK�5*%�YDOXH�LQWR�D�VSHFWUDO�UDQJH�WKDW�VLPXODWHV�ZKDW�WKH
H\H� VHHV� DV� 5�� *� DQG� %�� 7KH� ZDYHOHQJWKV� XVHG� WR� FDOFXODWH� WKH� 5*%� YDOXHV� LQ
6RIWLPDJH�DUH�DV�IROORZV�

:DYHOHQJWK��µP� :LGWK��µP�

5 ����� �����

* ����� �����

% ����� �����
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)LQDOO\��YDOXHV�LQ�6RIWLPDJH�OLJKW�W\SLFDOO\�UDQJH�IURP���WR���DV�GR�WKH�UDGLDQFH�YDOXHV�LQ
WKH� ILQDO� LPDJH�� ,Q� WKH� UHDO� ZRUOG�� KRZHYHU�� WKH� VXQ� LV� PXFK� EULJKWHU� WKDQ� WKH
VXUURXQGLQJ�ZRUOG��,I�WKH�VXQ
V�LQWHQVLW\�LV�VFDOHG�WR����WKH�EULJKWQHVV�RI�WKH�ZRUOG�ZLOO
EH�QHDU�]HUR��7KLV�SUREOHP�LV�UHVROYHG�E\�WKH�1DWXUH);�VKDGHUV�7KH�VXQ�LQWHQVLW\�LV
VHW�DW����WKH�VXQ�VRXUFH�YDOXH�LV�WDNHQ�WR�EH�WKH�UDGLDQFH�RI�WKH�VXQ���EXW�WKH�DLU�DQG
RFHDQ�VKDGHUV�PXWLSO\�WKH�VXQ
V�YDOXH�E\����SULRU�WR�XVLQJ�WKH�YDOXHV�LQ�DQ\�LPDJLQJ
FDOFXODWLRQV��7KLV�DOORZV�DQ\�GHILQHG�6RIWLPDJH�REMHFWV�WR�LQWHUDFW�ZLWK�WKH�VXQ�DV�LI�LW
ZHUH�D� OLJKW�VRXUFH�RI�VWUHQJWK����EXW�REMHFWV�VXFK�DV� WKH� �DLU�DQG�RFHDQ�VWLOO�DSSHDU
VXLWDEO\�EULJKW�

,I�\RX�ZDQW�WR�FRQYHUW�WKH�ILQDO�UDGLDQFH�YDOXHV�LQWR�SK\VLFDO�XQLWV��WKH�FRQYHUVLRQ�LV�DV
IROORZV�

��XQLW�RI�VRODU�UDGLDQFH� ������:�P��µP�

��XQLW�RI�VFHQH�UDGLDQFH� �����:�P��µP�VU�
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1DWXUH);�6XQ

7KH� IXQGDPHQWDO� OLJKW� VRXUFH� LQ�5HQGHU:RUOG� LV� WKH� VXQ� ZKLFK� LV� D�PRGHOHG� DV� D
GLUHFWLRQDO�OLJKW�VRXUFH��7KH�1DWXUH);�6XQ�LV�D�GLUHFWLRQDO�OLJKW�ZLWKLQ�6RIWLPDJH�WKDW
UHSUHVHQWV�WKH�5HQGHU:RUOG�VXQ��,W�LV�LGHQWLFDO�WR�D�6RIWLPDJH�GLUHFWLRQDO�OLJKW�ZLWK�WKH
DGGLWLRQDO� IHDWXUH� WKDW� LW� LV� DXWRPDWLFDOO\� FRXSOHG� WR� WKH� 1DWXUH);� $LU� DQG�2FHDQ
VKDGHUV��,Q�DGGLWLRQ��WKH�1DWXUH);��5HQGHU:RUOG�LQWHUIDFH�XVHV�LWV�SURSHUWLHV�ZKHQ
FRQVWUXFWLQJ�WKH�$6&,,�ILOHV�IRU�WKH�5HQGHU:RUOG�VXQ�

$FFHVVLQJ�WKH�6XQ

• 7R�DGG�WKH�VXQ�WR�D�VFHQH��XVH�0RGHO→*HW→1);B6XQ��7KLV�DGGV�D�GLUHFWLRQDO
OLJKW�VRXUFH�ZLWK�XQLW�VWUHQJWK�WR�WKH�VFHQH�WKDW�LV�LGHQWLILHG�DV�WKH�5HQGHU:RUOG
VXQ�

• 7R�HGLW�DQ�H[LVWLQJ�VXQ�

�� 6HOHFW�WKH�LFRQ�WKDW�UHSUHVHQWV�WKH�VXQ�

�� &OLFN�0RGHO→/LJKW→(GLW�

�� 7KH�GLDORJ�ER[�IRU�D�GLUHFWLRQDO�OLJKW�DSSHDUV��<RX�VKRXOG�VHH�WKH�GLUHFWLRQDO
OLJKW� RSWLRQ� VHOHFWHG�� 7KH� VXQ
V� LQWHQVLW\� LV� FRQWUROOHG� E\� WKH� OLJKW� LQWHQVLW\
GLDORJ�ER[���7KLV�LV�WKH�RQO\�SDUDPHWHU�LQ�WKH�GLDORJ�ER[�WKDW�DIIHFWV�WKH�RWKHU
1DWXUH);�VKDGHUV�DQG�5HQGHU:RUOG�

6XQ�3DUDPHWHUV
'LUHFWLRQ���7KH�GLUHFWLRQ�RI�WKH�VXQ�LV�GHWHUPLQHG�E\�VHOHFWLQJ�WKH�OLJKW�LFRQ

DQG� HLWKHU� HQWHULQJ� WKH� GLUHFWLRQ� XVLQJ� WKH� WUDQVODWLRQ� GLDORJ� ER[� RU� E\
PRYLQJ�WKH�LFRQ�LQ�WKH�VDPH�PDQQHU�DV�IRU�DQ\�GLUHFWLRQDO�OLJKW�

,QWHQVLW\���7KH�LQWHQVLW\�RI�WKH�VXQ�LV�GHWHUPLQHG�E\�VHWWLQJ�WKH�5*%�YDOXHV�RI
WKH� OLJKW� LQ� WKH� GLUHFWLRQDO� OLJKW� GLDORJ� ER[�� 5*%� YDOXHV� RI� �� DUH
UHFRPPHQGHG�IRU�JHQHUDWLQJ�UHVXOWV�WKDW�FRUUHVSRQG�WR�WKH�(DUWK
V�VXQ�



�

1DWXUH);�$LU

7KH�1DWXUH);�$LU�VKDGHU� LV�D�IXOO\�WKUHH�GLPHQVLRQDO�YROXPH�VKDGHU� WKDW�DFFXUDWHO\
VLPXODWHV� WKH� VFDWWHULQJ�RI� OLJKW�RI� WKH�DWPRVSKHUH�DQG� WKH�DWWHQXDWLRQ�RI� OLJKW� DV� LW
SURSDJDWHV�WKURXJK�WKH�DWPRVSKHUH��:KHQ�UHQGHUHG�LQ�0HQWDO�5D\��WKH�DLU�FDQ�EH�VHW
WR� LQWHUDFW� ZLWK� DQ\� GLUHFWLRQDO� OLJKWV� LQ� WKH� VFHQH�� �7KH� DOJRULWKP� LV� FXUUHQWO\
FRQVWUDLQHG� WR� ZRUN� ZLWK� GLUHFWLRQDO� OLJKW� VRXUFHV� RQO\��� :KHQ� UHQGHUHG� LQ
5HQGHU:RUOG��WKH�DLU�ZLOO�RQO\�LQWHUDFW�ZLWK�WKH�5HQGHU:RUOG�VXQ�

7KH�DLU�VKDGHU�FRQVLVWV�RI�WZR�EDVLF�FRPSRQHQWV��7KH�ILUVW� LV�FOHDQ�DLU��ZKLFK� LV� WKH
EDVLF� PROHFXODU� DLU� WKDW� VXUURXQGV� WKH� SODQHW� DQG� JLYHV� WKH� VN\� LWV� EOXH� KXH�� 7KH
SDUDPHWHUV� WKDW�GHWHUPLQH� WKH�PROHFXODU� DLU� DUH�GHVFULEHG� LQ�&OHDQ�$LU�3URSHUWLHV�
7KH�VHFRQG�FRPSRQHQW�RI�DLU�LV�KD]H�ZKLFK�VLPXODWHV�D�ZDWHU�YDSRU�OD\HU�DGGHG�WR�WKH
PROHFXODU� DLU�� 7KLV� FDQ� EH� XVHG� WR� VLPXODWH� HIIHFWV� VXFK� DV� IRJ� RU� VPRJ�� 7KH
SDUDPHWHUV�IRU�FRQWUROOLQJ�WKH�KD]H�DUH�XQGHU�+D]H�3URSHUWLHV��<RX�FDQ�DOVR�FRQWURO
WKH�ZD\� WKH� OLJKW� VRXUFHV�DUH�GLVSOD\HG� LQ� WKH� DLU� DV� GHVFULEHG� LQ� WKH�/LJKW� 6RXUFH
'LVSOD\�3URSHUWLHV�VHFWLRQ�

$FFHVVLQJ�WKH�$LU

• 7R� DGG� WKH� DLU� WR� WKH� VFHQH�� XVH� 0RGHO→*HW→1);B$LU�� 7KLV� DGGV� WKH
5HQGHU:RUOG�DLU�YROXPH�VKDGHU�WR�WKH�VFHQH�

• 7R�HGLW�H[LVWLQJ�DLU�

�� &OLFN�0DWWHU→$WPRVSKHUH→'HSWK�)DGLQJ�

�� <RX�VKRXOG�VHH�WKDW�WKH�PHQWDO�UD\�YROXPH�VKDGHU�ER[�KDV�EHHQ�VHOHFWHG��DQG�D
VKDGHU�QDPHG�1);B$LU�KDV�EHHQ�LQVWDOOHG��,I�QRW�� WKHQ�DLU�KDV�QRW�\HW�EHHQ
DGGHG�WR�WKH�VFHQH��&OLFN�RQ�1);B$LU�

�� &OLFN�RQ�(GLW�

• 7R�DGG�D�GLUHFWLRQDO�OLJKW�VRXUFH�WR�WKH�DLU�

�� (GLW�WKH�H[LVWLQJ�DLU�DV�GHVFULEHG�DERYH�

�� &OLFN�WKH�6HOHFW�EXWWRQ�QH[W�WR�WKH�/LJKWV�WH[W�ZLQGRZ�

�� 6HOHFW�WKH�GHVLUHG�OLJKWV�IURP�WKH�OLVW�RI�OLJKWV�LQ�WKH�VFHQH�
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&OHDQ�$LU�3URSHUWLHV
1DWXUDO�&RORUDWLRQ���7KLV�SDUDPHWHU�FRQWUROV�WKH�FRORU�RI�WKH�FOHDU�DLU��3RVLWLYH�YDOXHV
VFDWWHU�PRUH�EOXH�WKDQ�UHG��QHJDWLYH�YDOXHV�VFDWWHU�PRUH�UHG��WKDQ�EOXH��$�YDOXH�RI��
JLYHV�D�JUD\�DWPRVSKHUH��7KH�GHIDXOW�YDOXH�RI����� LV� WKH�YDOXH�RI� WKLV�SDUDPHWHU� WKDW
FRUUHVSRQGV�WR�(DUWK��7R�H[SODLQ�LQ�JUHDWHU�GHWDLO��WKH�FOHDQ�DLU�PRGHO�LV�VLPXODWLQJ�WKH
5D\OHLJK�VFDWWHULQJ�RI�OLJKW�RII�DQ�DWPRVSKHUH�ZLWK�WKH�GHQVLW\�DQG�DWPRVSKHULF�KHLJKW
SURILOH�RI�WKH�HDUWK��7KLV�SDUDPHWHU�DOORZV�\RX�WR�YDU\�WKH�SRZHU�RI�WKH�ZDYHOHQJWK
GHSHQGHQFH�RI�WKH�VFDWWHULQJ�

$LU�0RGHO�6KDSH���7KHUH�DUH�WZR�DLU�PRGHOV��)ODW�(DUWK�DQG�5RXQG�(DUWK��7KH�IODW
HDUWK�PRGHO�DVVXPHV�WKDW�WKH�HDUWK�LV�IODW�DQG�DOORZV�IRU�IDLUO\�UDSLG�FDOFXODWLRQV��7KH
URXQG�HDUWK�PRGHO� LV�FXUUHQWO\�RQO\� LPSOHPHQWHG� LQ�5HQGHU:RUOG��7KH� URXQG�HDUWK
PRGHO� RIIHUV� PRUH� DFFXUDWH� UHVXOWV� QHDU� WKH� KRUL]RQ� DQG� DOORZV� WKH� VLPXODWLRQ� RI
DWPRVSKHUHV�ZKHQ�WKH�VXQ�LV�EHORZ�WKH�KRUL]RQ��,W� LV�XVXDOO\�ZRUWKZKLOH�WR�XVH� WKLV
RSWLRQ�ZKHQ�GRLQJ�5HQGHU:RUOG� UHQGHUV��:KHQ�XVLQJ� WKH� URXQG�HDUWK�RSWLRQ�� \RX
PXVW�DOVR�VSHFLI\�WKH�(DUWK�5DGLXV�

+HLJKW�2IIVHW��� �7KLV� SDUDPHWHU� GHWHUPLQHV� KRZ� WKH� EDVH� KHLJKW� RI� WKH� DLU� LV� VHW
UHODWLYH�WR�]HUR�KHLJKW���%\�GHIDXOW�WKLV�YDOXH�LV�����PHWHUV���7KLV�YDOXH�LV�W\SLFDOO\�VHW�WR
D� QHJDWLYH� YDOXH� VR� WKDW� DLU� FDQ� H[LVW� ZLWKLQ� WKH� WURXJKV� RI� ZDYHV� RU� FDQ\RQV� WKDW
GHVFHQG�EHORZ�VHD�OHYHO�

+D]H�3URSHUWLHV
,QFOXGH�+D]H���7KH�LQFOXGH�KD]H�FKHFNER[�GHWHUPLQHV�ZKHWKHU�RU�QRW�KD]H�LV�SUHVHQW
LQ�WKH�VFHQH�

+HLJKW�� �7KLV�SDUDPHWHU�FRQWUROV�� LQ�PHWHUV�� WKH�KHLJKW�RI� WKH�KD]H��6LQFH� WKH�KD]H
LWVHOI�GLHV�RII�JUDGXDOO\�DV�LWV�KHLJKW�LQFUHDVHV��WKLV�KD]H�KHLJKW�UHSUHVHQWV�WKH�SRLQW�DW
ZKLFK�WKH�KD]H�KDV�GURSSHG�WR�DERXW�RQH�WKLUG�RI�LWV�JURXQG�OHYHO�YDOXH��7KH�KLJKHU
WKH�KD]H��WKH�GDUNHU�WKH�VFHQH�JHWV�ZKHQ�\RX�DUH�ZLWKLQ�WKH�KD]H��$�W\SLFDO�YDOXH�IRU�D
KD]H�KHLJKW�LV�����PHWHUV�

9LVLELOLW\���7KLV�SDUDPHWHU�FRQWUROV�KRZ�IDU�\RX�FDQ�VHH�REMHFWV�WKURXJK�WKH�KD]H�DW
JURXQG�OHYHO��7KH�OHVV�WKH�YLVLELOLW\��WKH�GHQVHU�WKH�KD]H��$V�REMHFWV�DUH�SODFHG�IDUWKHU
DZD\�� WKHLU� YLVLELOLW\� ZLOO� EHJLQ� WR� IDGH� LQWR� WKH� KD]H�� $�PRGHUDWH� KD]H� OD\HU� KDV� D
YLVLELOLW\�RI�VHYHUDO�NLORPHWHUV�

/LJKW�6FDWWHULQJ���:KHQ�OLJKW�VFDWWHUV�IURP�KD]H��LWV�GLUHFWLRQ�FDQ�EH�JUHDWO\�DOWHUHG
�EURDG�VFDWWHULQJ��RU� LWV�GLUHFWLRQ�FDQ�EH�EDUHO\�DOWHUHG� �QDUURZ�VFDWWHULQJ���7KH� OLJKW
VFDWWHULQJ�SDUDPHWHU�DOORZV�\RX�WR�FRQWURO�WKLV�VFDWWHULQJ��9DOXHV�QHDU�]HUR�FRUUHVSRQG
WR� GLIIXVH� VFDWWHULQJ�� YDOXHV� QHDU� RQH� FRUUHVSRQG� WR� IRUZDUG�SHDNHG� VFDWWHULQJ�
7\SLFDOO\��VPDOO�YDOXHV�JLYH�D�PRUH�IRJ�OLNH�DSSHDUDQFH��DQG�ODUJH�YDOXHV�D�PRUH�VPRJ�
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OLNH� DSSHDUDQFH�� 2QH� RI� WKH� PRVW� GUDPDWLF� HIIHFWV� RI� WKLV� SDUDPHWHU� RFFXUV� ZKHQ
ORRNLQJ�DW�WKH�VXQ��:LWK�EURDG�VFDWWHULQJ��WKH�VXQ�OLJKWV�WKH�HQWLUH�DWPRVSKHUH�HTXDOO\�
ZLWK�QDUURZ�VFDWWHULQJ��D�QDUURZ�KDOOR�DSSHDUV�DURXQG�WKH�VXQ�

&RORUDWLRQ�� � 7KH� FRORUDWLRQ� SDUDPHWHU� GHWHUPLQHV� WKH� FRORU� RI� WKH� VFDWWHULQJ
FRHIILFLHQW�RI�WKH�KD]H��7KLV�LV�ERWK�WKH�FRORU�ZLWK�ZKLFK�WKH�KD]H�ZLOO�VFDWWHU�OLJKW�DQG
WKH�FRORU�ZLWK�ZKLFK�WKH�KD]H�ZLOO�DWWHQXDWH�OLJKW��,I�WKH�VXQ�LV�ZKLWH�DQG�WKH�KD]H�LV
WKLQ��WKHQ�WKLV�ZLOO�UHSUHVHQW�WKH�FRORU�RI�WKH�KD]H��$V�WKH�KD]H�JHW�GHQVHU��OLJKW�RI�WKLV
FRORU�ZLOO�EH� LQFUHDVLQJO\�DWWHQXDWHG��DQG�WKH�KD]H�ZLOO�DSSHDU�DV� WKH�FRPSOHPHQWDU\
FRORU�

/LJKW�6RXUFH�'LVSOD\�3URSHUWLHV
6RXUFH���8VH�WKLV�SDUDPHWHU�WR�VHOHFW�WKH�GLUHFWLRQDO�OLJKWV�WKDW�FRXSOH�WR�WKH�DLU��%\
GHIDXOW��ZH�DGG�LQ�WKH�1DWXUH);�VXQ��7KLV�SDUDPHWHU�LV�RQO\�DYDLODEOH�ZKHQ�HGLWLQJ�WKH
YROXPH�VKDGHU�GLUHFWO\��,W�LV�QRW�DYDLODEOH�LQ�WKH�GLDORJ�WKDW�DSSHDUV�ZKHQ�1DWXUH);�DLU
LV�ILUVW�DGGHG�WR�WKH�VFHQH��1RWH�WKDW�WKHVH� OLJKWV�RQO\�HIIHFW� WKH�0HQWDO�5D\�UHQGHU�
WKH\�KDYH�QR�HIIHFW�RQ�D�5HQGHU:RUOG�UHQGHU�

6XQ� 'LDPHWHU� 6FDOH�� � 7KLV� SDUDPHWHU� VFDOHV� WKH� GLDPHWHU� RI� WKH� GLUHFWLRQDO� OLJKW
VRXUFH�IRU�WKH�SXUSRVH�RI�GLVSOD\LQJ�LW�LQ�WKH�LPDJH��7KH�GLDPHWHU�GRHV�QRW�SUHVHQWO\
LQIOXHQFH�WKH�DFWXDO�DLU�OLJKWLQJ�FDOFXODWLRQ�DOWKRXJK�ODUJHU�YDOXHV�PDNH�WKH�VXQ�DSSHDU
ODUJHU�

6XQ�,QWHQVLW\�/LPLW���7KLV�SDUDPHWHU��OLPLWV�WKH�PD[LPXP�LQWHQVLW\�RI�D�YLHZHG�OLJKW
VRXUFH��'LUHFWO\�YLHZHG�OLJKW�VRXUFHV�DUH�WUXQFDWHG�WR�WKLV�YDOXH�ZKLOH�SUHVHUYLQJ�WKHLU
FRORU��7KLV�DOORZV�\RX�WR�GLP�WKH�VXQ�LQ�WKH�VN\�ZLWKRXW�FKDQJLQJ�WKH�DLU�FRORU�
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1DWXUH);�2FHDQ

7KH�1DWXUH);�2FHDQ� FRQVLVWV� RI� � D�ZDYH�KHLJKW�PRGHO� WKDW� JHQHUDWHV� UHDOLVWLF� �'
ZDYH�JHRPHWU\��DQG�D�PDWHULDO�VKDGHU�WKDW�SURYLGHV�UHDOLVWLF�RFHDQ�FRORULQJ��7KHVH�FDQ
EH�XVHG�WR�SURYLGH�VWDQGDORQH�RFHDQ�UHQGHUV�ZLWKLQ�0HQWDO�5D\�RU�WR�SURYLGH�SUHYLHZV
RI��5HQGHUZRUOG�RFHDQ�UHQGHUV�

7KH�RFHDQ�JHRPHWU\�DSSHDUV�LQ�6RIWLPDJH�DV�D�JULG�RI�SRLQWV��HDFK�SRLQW�GLVSODFHG�E\
WKH�RFHDQ�KHLJKW�ILHOG��7KH�VL]H�DQG�ORFDWLRQ�RI�WKH�JULG�FDQ�EH�FRQWUROOHG�E\�WKH�XVHU
ZLWK� WKH�:DYH�3UHYLHZ�*ULG�JURXS�RI� SDUDPHWHUV��$OWKRXJK� WKH� RFHDQ�KHLJKW� ILHOG
DSSHDUV�IDLUO\�FRPSOH[��LW�LV�FRQWUROOHG�E\�D�YHU\�VPDOO�JURXS�RI�SDUDPHWHUV�DV�GHVFULEHG
LQ�WKH�:DYH�)LHOG�VHFWLRQ��<RX�FDQ�RSWLRQDOO\�JHQHUDWH�WKH�ZDYHV�WR�EH�LGHQWLFDO�WR�WKH
ZDYHV��JHQHUDWHG�LQ�D�5HQGHU:RUOG�UHQGHU�E\�FKRRVLQJ�WKH�*OREDO�RSWLRQ�XQGHU�:DYH
3UHYLHZ�*ULG��:KHQ�XVLQJ�WKLV�RSWLRQ��WKH�SDUDPHWHUV�GHVFULEHG�XQGHU�*OREDO�:DYH
0RGHO�DUH�XVHG�WR�VSHFLI\�WKH�XQGHUO\LQJ�JHRPHWU\��WKDW�LV�XVHG�WR�JHQHUDWH�WKH�WRWDO
RFHDQ�KHLJKW�ILHOG���,I�\RX�ZDQW�WR�UHQGHU�D�ODUJH�RFHDQ�VFHQH�WKHQ�\RX�ZLOO�IUHTXHQWO\
QRW�KDYH�HQRXJK�PHPRU\�WR�PRGHO�LW�DOO�DV�JHRPHWU\���,Q�WKLV�FDVH�1DWXUH);�SURYLGHV
D�PHQWDO� UD\�GLVSODFHPHQW�VKDGHU� WKDW�FDQ�EH�XVHG� LQ� WKH� UHQGHU� LQVWHDG�RI� WKH�JULG
JHRPHWU\�

7KH�RFHDQ�PRGHO�LV�FRQWUROOHG�YLD�DQ�DUURZ�LFRQ�WKDW�DSSHDUV�DERYH�WKH�RFHDQ�JULG�
0DQLSXODWLQJ� WKH� LFRQ�DOORZV�\RX�WR�FRQWURO� WKH�DYHUDJH�KHLJKW�DQG�GLUHFWLRQ�RI� WKH
ZDYHV��7KH�FRRUGLQDWHV�RI�WKH�LFRQ�JLYHV�WKH�DYHUDJH�ZDYH�KHLJKW�DQG�WKH�\�URWDWLRQ
GHWHUPLQHV�WKH�GLUHFWLRQ�RI�WKH�ZDYHV��$OO�RI�WKH�PRGHOLQJ�SDUDPHWHUV�FDQ�EH�DFFHVVHG
E\�VHOHFWLQJ�WKH�LFRQ�DQG�IROORZLQJ�WKH�SURFHGXUH�GHVFULEHG�LQ�$FFHVVLQJ�WKH�2FHDQ�
7KHVH�PRGHOV�JHQHUDWH�WKH�VDPH�ZDYHV�DV�LQ�5HQGHU:RUOG�VR�WKDW�WKH�6RIWLPDJH�RFHDQ
JULG�SURYLGHV�DQ�H[DFW�GXSOLFDWLRQ�RI�WKH�5HQGHU:RUOG�RFHDQ�

7KH�FRORULQJ�RI�WKH�2FHDQ�LV�GRQH�E\�D�PDWHULDO�VKDGHU�WKDW�LV�DXWRPDWLFDOO\�DWWDFKHG�WR
WKH�RFHDQ�JULG�ZKHQ�WKH�1DWXUH);�RFHDQ�LV�DGGHG�WR�WKH�VFHQH��6HOHFWLQJ�WKLV�VKDGHU
DQG� HGLWLQJ� LW� DOORZV� \RX� WR� FXVWRPL]H� WKH� FRORULQJ� DQG� UHIOHFWLYH� SURSHUWLHV� RI� WKH
RFHDQ��7KH�VKDGHU�SDUDPHWHUV�DUH�GHVFULEHG�LQ�WKH�6XUIDFH�6KDGLQJ�VHFWLRQ��7KLV�RFHDQ
VKDGHU� SURYLGHV� D� VLPSOHU� YHUVLRQ� RI� WKH� OLJKWLQJ� FDOFXODWLRQV� WKDQ� LV� SHUIRUPHG� LQ
5HQGHU:RUOG� VR� WKDW� LW� LV� ZRUNDEOH� ZLWKLQ� WKH� 0HQWDO� 5D\� UHQGHULQJ� IUDPHZRUN�
%HFDXVH�RI�WKLV��0HQWDO�5D\�UHVXOWV�ZLOO�GLIIHU�LQ�FRORUDWLRQ�IURP�5HQGHU:RUOG�UHQGHUV
HYHQ�WKRXJK�WKH\�DUH�UHQGHULQJ�WKH�VDPH�RFHDQ�VXUIDFH�

$FFHVVLQJ�WKH�2FHDQ

• 7R�DGG�RFHDQ�WR�WKH�VFHQH�XVH�0RGHO→*HW→1);B2FHDQ�
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• 7R�HGLW�DQ�H[LVWLQJ�RFHDQ�PRGHO�

�� 6HOHFW�WKH�RFHDQ�LFRQ��WKH�ODUJH�DUURZ�RYHU�WKH�RFHDQ�JULG��

�� &OLFN�0RGHO→(IIHFW→&XVWRP→(GLW�

• 7R�HGLW�WKH�RFHDQ�VKDGHU�

�� 6HOHFW�WKH�RFHDQ�JULG�

�� &OLFN�0DWWHU�!0DWHULDO�WR�EULQJ�XS�WKH�JULG
V�PDWHULDO�VKDGHU�

�� <RX� VKRXOG� VHH� WKH� PHQWDO� UD\� PDWHULDO� VKDGHU� ER[� VHOHFWHG�� DQG� D� VKDGHU
QDPHG�1);B2FHDQ6KDGHU�LQVWDOOHG��&OLFN�RQ�1);B2FHDQ6KDGHU�

�� &OLFN�RQ�(GLW�

2FHDQ�3UHYLHZ�*ULG
7KH�1DWXUH);�2FHDQ�DGGV�D�JULG�LQWR�WKH�VFHQH�WKDW�UHSUHVHQWV�WKH�RFHDQ�KHLJKW�ILHOG�
7KH� JULG� FDQ�EH�SODFHG� DQG�RULHQWHG� DUELWUDULO\� LQ� VSDFH��7KH� \� YDOXH� RI� WKH� JULG� LV
DOZD\V� WKH� KHLJKW� RI� WKH� RFHDQ� DW� WKH� [� DQG� ]� FRRUGLQDWHV� RI� WKH� JULG� QRGH�� 7KH
6RIWLPDJH�:DYH�3UHYLHZ�VHFWLRQ�DOORZV�\RX�WR�FRQWURO�WKH�VL]H�DQG�ORFDWLRQ�RI�WKH�JULG
DV�ZHOO�DV�WKH�SUHFLVH�ZD\�LQ�ZKLFK�WKH�ZDYHV�DUH�JHQHUDWHG�IRU�WKH�JULG�

1XP�3RLQWV�� �7KH�QXPEHU� RI� SRLQWV� LQ� WKH� [� DQG� ]� GLUHFWLRQV��)DVWHVW� UHVXOWV� DUH
REWDLQHG�ZKHQ�WKH�QXPEHU�RI�SRLQWV�LV�D�SRZHU�RI�WZR��6LQFH�DFWXDO�JHRPHWU\�LV�EHLQJ
VLPXODWHG��WKH�PHPRU\�UHTXLUHG�WR�UHQGHU�WKH�JULG�LV�TXLWH�ODUJH��7\SLFDOO\�RQ�D�����0%
V\VWHP��\RX�FDQ�HIIHFWLYHO\�XVH�DW�PRVW�D�����[�����JULG�

/DWWLFH�6SDFLQJ���7KH�ODWWLFH�VSDFLQJ�RI�WKH�JULG��)RU�EHVW�UHVXOWV��DGMXVW�WKH�VSDFLQJ�VR
WKH�JULG�LV�RQO\�VOLJKWO\�ODUJHU�WKDQ�WKH�ILHOG�RI�YLHZ�RI�WKH�FDPHUD�

/RFDWLRQ���7KH�VSDWLDO�ORFDWLRQ�RI�WKH�FHQWHU�RI�WKH�JULG�

:DYH�)LHOG
7KH�ZDYH�ILHOG�VHFWLRQ�FRQWDLQV�WKH�SDUDPHWHUV�QHFHVVDU\�WR�VSHFLI\�DQ�RFHDQ�VXUIDFH�
7KH�RFHDQ�VXUIDFH�LWVHOI�LV�PDGH�XS�RI�PLOOLRQV�RI�LQGLYLGXDO�ZDYHV��HDFK�RI�GLIIHUHQW
SKDVH� DQG� DPSOLWXGH�� $OO� WKH� GHWDLOV� RI� WKH� ZDYH� JHQHUDWLRQ� DUH� SHUIRUPHG� E\� WKH
1DWXUH);�RFHDQ�HIIHFW�VR�WKDW�WKH�XVHU�FDQ�JHQHUDWH�D�YHU\�FRPSOLFDWHG�DQG�GHWDLOHG
RFHDQ�VXUIDFH�E\�VSHFLI\LQJ�RQO\�D�YHU\�IHZ�SDUDPHWHUV�

$YHUDJH�:DYH�+HLJKW���7KLV�VHWV�WKH�DYHUDJH�KHLJKW�RI�WKH�ZDYHV�
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:DYH�'LUHFWLRQ���7KLV�VHWV�WKH�DYHUDJH�GLUHFWLRQ�RI�WKH�ZDYHV��1RWH�WKDW�WKHUH�ZLOO�EH
ZDYHV�PRYLQJ�LQ�D�ZLGH�UDQJH�RI�GLUHFWLRQV��EXW�WKH�GRPLQDQW�PRWLRQ�ZLOO�EH�LQ�WKH
DYHUDJH�GLUHFWLRQ�

:DYH�0RGHO�&RYHUDJH�� �7KLV� SDUDPHWHU� FRQWUROV�ZKHWKHU� WKH� JULG� UHSUHVHQWV� WKH
RFHDQ�KHLJKW�ILHOG�DV�GHWHUPLQHG�E\�WKH�5HQGHU:RUOG�JULG�VHWWLQJV��*OREDO��RU�ZKHWKHU
LW�LV�JHQHUDWHG�VROHO\�EDVHG�RQ�WKH�6RIWLPDJH�JULG��/RFDO��

/RFDO���7KLV�LV�WKH�IDVWHU�RSWLRQ��7KH�ZDYHV�DUH�JHQHUDWHG�DQG�HYROYHG�GLUHFWO\
XVLQJ�WKH�6RIWLPDJH�JULG��:KHQ�XVLQJ�WKLV�RSWLRQ�RFHDQ�GLVWXUEDQFHV�VXFK�DV
WKH�ULSSOH�DQG�ZDNH�ZLOO�QRW�HIIHFW�WKH�RFHDQ�KHLJKW��$V�D�UHVXOW��WKH�ZDYHV�DUH
QRW�GHILQHG�LQ�DEVROXWH�VSDFH�DQG�ZLOO�PRYH�ZLWK�WKH�6RIWLPDJH�JULG��7KLV�FDQ
EH�D�XVHIXO�HIIHFW�IRU�VLPXODWLQJ�ULYHU�IORZ��%XW�LW�LV�LPSRUWDQW�WR�QRWH�WKDW�WKLV
ZDYH�ILHOG�ZLOO�QRW�SURYLGH�DQ�DFFXUDWH�SUHYLHZ�RI�D�5HQGHU:RUOG�VFHQH�

*OREDO�� �7KLV� RSWLRQ� XVHV� WKH� 6RIWLPDJH� JULG� WR� SUHYLHZ� WKH� 5HQGHU:RUOG
KHLJKW�ILHOG�DW�WKH�VSDWLDO�ORFDWLRQ�RI�WKH�JULG�QRGHV��%HFDXVH�WKH�5HQGHU:RUOG
KHLJKW�ILHOG�LV�GHILQHG�LQ�DEVROXWH�VSDFH��PRYLQJ�WKH�6RIWLPDJH�JULG�GRHV�QRW
FDXVH�WKH�ZDYHV�WR�PRYH��LQVWHDG�WKH�JULG�DSSHDUV�WR�JOLGH�RYHU�WKH�ZDYH�ILHOG�
7KLV�SURYLGHV�WKH�PRUH�UHDOLVWLF�ORRNLQJ�ZDYHV�DW�WKH�H[SHQVH�RI�ORQJHU�XSGDWH
WLPHV�� 1RWH� WKDW� \RX� PXVW� XVH� WKLV� RSWLRQ� LI� \RX� DUH� XVLQJ� 6RIWLPDJH� WR
SUHYLHZ�D�5HQGHU:RUOG�UHQGHU�RU�ZDQW�WR�DGG�GLVWXUEDQFHV�WR�WKH�RFHDQ��7KH
SDUDPHWHUV�WKDW�FRQWURO�WKH�VHWWLQJ�RI�WKH�JOREDO�ZDYHV�DUH�LQ�WKH�*OREDO�:DYH
0RGHO�6HWWLQJV�VHFWLRQ�RI�WKH�GLDORJ�ER[�

*OREDO�:DYH�0RGHO�6HWWLQJV
7KH� RFHDQ� VXUIDFH� LV� JHQHUDWHG� RYHU� WKH� HQWLUH� VSDFH� E\� VXPPLQJ� XS� RQH� RU� WZR
SHULRGLF� JULGV�� WKH� FRXUVH� ZDYH� JULG� DQG� WKH� ILQH� VFDOH� ZDYH� JULG�� 7KLV� DOORZV� WKH
JHQHUDWLRQ�RI�WKH�RFHDQ�KHLJKW�ILHOG�HYHU\ZKHUH�ZKLOH�XVLQJ�D�PDQDJHDEOH�DPRXQW�RI
PHPRU\�� %\� VXPPLQJ� WZR� SHULRGLF� JULGV� ZLWK� GLIIHUHQW� SHULRGV�� WKH� HIIHFW� RI� WKH
SHULRGLFLW\�RQ�ODUJH�VFDOH�LPDJHV�FDQ�EH�UHGXFHG�

(DFK�JULG�LV�FKDUDFWHUL]HG�E\�D�QXPEHU�RI�SRLQWV�LQ�WKH�[�DQG�\�GLUHFWLRQV�DV�ZHOO�DV�D
ODWWLFH� VSDFLQJ�� 7KH� QXPEHU� RI� SRLQWV� LV� GHWHUPLQHG� E\� VHOHFWLQJ� RQH� RI� WKH�:DYH
&RPSOH[LW\�RSWLRQV��7KH�ODWWLFH�VSDFLQJ�LV�VHW�WKURXJK�WKH�:DYH�5HVROXWLRQ�LQSXW�ER[�
7KH�ODUJH�ZDYH�JULG�VKRXOG�KDYH��D�ODUJH�ODWWLFH�VSDFLQJ�VR�WKDW�WKH�HQWLUH�JULG�FRYHUV�D
ODUJH�DUHD�RI�RFHDQ�DQG�DOORZV�IRU�WKH�SUHVHQFH�RI�ORQJ�ZDYHOHQJWK�ZDYHV��W\SLFDOO\����
PHWHUV���7KH�ODWWLFH�VSDFLQJ�RI�WKH�RSWLRQDO�VPDOO�VFDOH�JULG�UHSUHVHQWV�WKH�UHVROXWLRQ�DW
ZKLFK�WKH�VXUIDFH�LV�UHQGHUHG�

:DYH� &RPSOH[LW\�� � :DYH� FRPSOH[LW\� VSHFLILHV� WKH� DPRXQW� RI� FRPSOH[LW\� LQ� WKH
ZDYHV��7KH�KLJKHU� WKH�FRPSOH[LW\� WKH�JUHDWHU� WKH�QXPEHU�RI�ZDYHV� LQ� WKH� VFHQH�� ,Q
WHUPV�RI�5HQGHU:RUOG�UHQGHULQJ�HQJLQH�SDUDPHWHUV�WKH�ZDYH�FRPSOH[LW\�GHWHUPLQHV
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WKH�VL]H�RI�WKH�XQGHUO\LQJ�JULGV�WKDW�5HQGHU:RUOG�XVHV�WR�JHQHUDWH�WKH�ZDYH�JHRPHWU\�
7KH�WKUHH�FKRLFHV�DUH�+LJK��D������[������JULG���6WDQGDUG���D������[������JULG���DQG
/RZ��D�����[�����JULG���7KH�KLJKHU�WKH�FRPSOH[LW\�� WKH�KLJKHU�TXDOLW\�RFHDQ�VXUIDFH
WKDW�FDQ�EH�JHQHUDWHG�DW� WKH�H[SHQVH�RI� VORZHU�JHQHUDWLRQ� WLPHV�� ,I� \RX�DUH�GRLQJ�D
PRYLH�UHVROXWLRQ�YLHZ�RXW�WR�WKH�KRUL]RQ��+LJK�UHVROXWLRQ�VKRXOG�EH�XVHG��RWKHUZLVH�
6WDQGDUG�LV�XVXDOO\�VXIILFLHQW�

6PDOOHVW�:DYH�6L]H���7KLV�SDUDPHWHU�VSHFLILHV�WKH�VPDOOHVW�GLVWDQFH�VFDOH�RYHU�ZKLFK
ZDYHV�ZLOO�EH�JHQHUDWHG��$�W\SLFDO�YDOXH�IRU�WKH�ODUJH�JULG�LV�����PHWHUV��$�JHQHUDO�UXOH
RI�WKXPE��LV�WKDW�WKLV�VL]H�VKRXOG�EH�RI�RUGHU�WKH�SL[HO�UHVROXWLRQ�RQ�WKH�VXUIDFH�WR�JLYH
DQ�RXWVWDQGLQJ�ORRNLQJ�LPDJH�

:DYH�,QLWLDOL]DWLRQ�6HHG���7KLV�VSHFLILHV�D�UDQGRP�VHHG�XVHG�WR�JHQHUDWH�WKH�RFHDQ
VXUIDFH��$V�ORQJ�DV�\RX�XVH�WKH�VDPH�VHHG��\RX�ZLOO�JHQHUDWH�WKH�VDPH�RFHDQ�VXUIDFH��%\
FKDQJLQJ�WKH�VHHG��\RX�FDQ�JHQHUDWH�GLIIHUHQW�UHDOL]DWLRQV�RI�WKH�RFHDQ�VXUIDFH�

6XUIDFH�*ODVVLQHVV�)LOWHU�� �*ODVV\�ZDWHU� LV�ZDWHU�ZLWK�QR�VPDOO�VFDOH�ZDYHV��,I�\RX
ZDQW�WR�VLPXODWH�JODVVLQHVV��GLDO�WKLV�SDUDPHWHU�WR�D�YDOXH�ODUJHU�WKDQ�]HUR���7\SLFDOO\�D
VFDOH�RI�RQH�PHWHU�JLYHV�D�JRRG�JODVV\�IHHO�WR�WKH�ZDWHU��7KLV�LV�D�XVHIXO�SDUDPHWHU�IRU
VLPXODWLQJ�ODNHV�

1DWXUH);�2FHDQ�'LVSODFPHQW�6KDGHU
&OLFNLQJ�RQ�WKH�1DWXUH);�2FHDQ�6KDGHU�FDXVHV�D�VHULHV�RI�SDWFKHV�WR�EH�ORDGHG�LQWR
6RIWLPDJH�HDFK�RI�ZKLFK�KDV�D�PHQWDO� UD\�GLVSODFHPHQW�VKDGHU�DWWDFKHG� WKDW�H[DFWO\
UHSURGXFHV� WKH�5HQGHU:RUOG�RFHDQ�KHLJKW� ILHOGV�� �%HFDXVH�RI� WKLV�� WKH�GLVSODFHPHQW
VKDGHUV�FDQ�RQO\�EH�XVHG�ZKHQ�WKH�*OREDO�RSWLRQ�XQGHU�:DYH�)LHOG�LV�VHOHFWHG���(DFK
SDWFK�WHVVHODWHV�DW�D�GLIIHUHQW�VFDOH�� �7KH�FORVHVW�SDWFK�ZLOO�KDYH�VPDOOHU�WULDQJHV�� WKH
IDUWKHVW�SDWFK�ELJJHU�WULDQJOHV���7KH�XVHU�FDQ�FRQWURO�WKH�QXPEHU�RI�SDWFKHV�WKDW�ZLOO�ILOO
WKH�ILHOG�RI�YLHZ��WKH�PD[LPXP�GLVWDQFH�IURP�WKH�FDPHUD�WKH\�ZLOO�JR�RXW�IURP��DQG
WKH�DPRXQW�RI�WULDQJOHV�WKDW�ZLOO�EH�JHQHUDWHG�UHODWLYH�WR�WKH�ILHOG�RI�YLHZ�

2FHDQ� (QG� 'LVWDQFH�� � 7KH� PD[LPXP� GLVWDQFH� IURP� WKH� FDPHUD� WKDW� WKH
GLVSODFHPHQW�VKDGHU�ZLOO�H[WHQG�

0D[��1XPEHU�RI�3DWFKHV���7KH�PD[LPXP�QXPEHU�RI�SDWFKHV�WKDW�ZLOO�EH�JHQHUDWHG�
(DFK�SDWFK�JHQHUDWHV� WULDQJOHV�RI�D�JLYHQ�VL]H�� � ,I� WKH� LPDJH�FRYHUV�D� VPDOO�GLVWDQFH
UDQJH�WKHQ�D�VPDOOHU�QXPEHU�RI�SDWFKHV�FDQ�EH�XVHG�ZKLOH�LI�WKH�LPDJH�FRYHUV�D�ODUJH
GLVWDQFH�UDQJH�LW�PLJKW�RFFDVLRQDOO\�EH�XVHIXO�WR�XVH�PRUH�WKDQ�WKH�GHIDXOW�YDOXH�RI����

6KDGHU� 5HVROXWLRQ�� � 6KDGHU� UHVROXWLRQ� FRQWUROV� WKH� QXPEHU� RI� WULDQJOHV� WKDW� DUH
JHQHUDWHG�RQ�WKH�VXUIDFH���7KH�KLJKHU�WKH�UHVROXWLRQ��WKH�EHWWHU�TXDOLW\�WKH�LPDJH�EXW
WKH�JUHDWHU�WKH�5$0�XVDJH�UHTXLUHG���3UHYLHZ�JLYHV�TXLFN�UHQGHUV�WKDW�ODFN�GHWDLO���9HU\
+LJK�JLYHV�KLJK�GHWDLO�GRZQ�WR�WKH�SL[HO�VFDOH��DQG�WKH�RWKHU�WZR�JLYHV�LPDJH�TXDOLW\�LQ
EHWZHHQ���)RU�PRVW�UHQGHUV��+LJK�JLYHV�JRRG�HQRXJK�UHVXOWV�
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1);�2FHDQ�6KDGHU�3URSHUWLHV
7KH�VKDGHU�SDUDPHWHUV�DOORZ�FRQWURO�RYHU�WKH�FRORU�RI�WKH�RFHDQ�DQG�ZKHWKHU�RU�QRW
RWKHU�REMHFWV��UHIOHFW�RII�LW�RU�WUDQVPLW�WKURXJK�LW�

6XUIDFH�&RORUL]DWLRQ���7KLV�SDUDPHWHU�FRQWUROV�KRZ�WKH�VXUIDFH�RI�WKH�RFHDQ�UHIOHFWV
DQG�WUDQVPLWV�OLJKW��6SHFLILFDOO\�LW�UHSUHVHQWV�WKH�LQGH[�RI�UHIUDFWLRQ�RI�WKH�ZDWHU�LQ�HDFK
EDQG��$�YDOXH�RI���ZLOO�UHVXOW� LQ�QR�OLJKW�UHIOHFWLQJ�RII�WKH�VXUIDFH��5DLVLQJ�WKH�YDOXH
LQFUHDVHV�WKH�UHIOHFWLRQ��7KH�FRUUHFW�YDOXH�IRU�UHDO�ZDWHU�LV������LQ�DOO�WKUHH�EDQGV��%\
DOWHULQJ�WKH�YDOXH�LQ�D�VSHFLILF�EDQG��\RX�FDQ�DGMXVW�WKH�FRORU�RI�WKH�ZDWHU�

7UDQVSDUHQF\���7KLV�SDUDPHWHU�FRQWUROV�KRZ�WKH�YROXPH�RI�WKH�RFHDQ�VFDWWHUV�OLJKW
EDFN�XS�WRZDUGV�WKH�VXUIDFH��7KHUH�DUH�ILYH�SRVVLEOH�YDOXHV�QXPEHUHG�IURP���WR����$
YDOXH� RI� �� FRUUHVSRQGV� WR� FOHDU� ZDWHU� WKDW� VFDWWHUV� PDLQO\� LQ� WKH� EOXH�� ZKLOH� �
FRUUHVSRQGV� WR�PXUNLHU�ZDWHU� WKDW� VFDWWHUV� DOPRVW�DV� VWURQJO\� LQ� WKH�JUHHQ� DV� LQ� WKH
EOXH��7KHVH�ILYH�YDOXHV�FRUUHVSRQG�WR�WKH�EDVLF�-HUORY�ZDWHU�W\SHV��,��,$��,%��,,��DQG�,,,�

*OLWWHU���*OLWWHU�UHIHUV�WR�WKH�UHIOHFWLRQ�RI�WKH�VXQ�DQG�RWKHU�OLJKW�RII�WKH�ZDWHU��,I�\RX
WXUQ�RQ�JOLWWHU��WKH�5HQGHU:RUOG�VXQ�DQG�DQ\�RWKHU�VSHFLILHG�OLJKWV�DUH�UHIOHFWHG�RII�WKH
ZDWHU�XVLQJ�WKH�5HQGHU:RUOG�RFHDQ�OLJKW�UHIOHFWLRQ�DOJRULWKP��7KLV�DOJRULWKP�LQFOXGHV
WKH�HIIHFWV�RI�YHU\�VPDOO�ZDYHV�RQ�WKH�OLJKW�UHIOHFWLRQ��JLYLQJ�UHVXOWV�WKDW�DUH�VRIWHU�WKDQ
SXUH� VSHFXODU� UHIOHFWLRQ�� 7KHUH� DUH� WZR� RSWLRQV� \RX� FDQ� VSHFLI\� ZLWK� JOLWWHU�� 1R
6KDGRZLQJ�DQG�6KDGRZLQJ�

1R�6KDGRZLQJ���,Q�WKLV�RSWLRQ��OLJKW�VRXUFHV�DUH�QRW�VKDGRZHG��7KLV�UHVXOWV
LQ�IDVWHU�JOLWWHU�FDOFXODWLRQV��EXW�LW�GRHVQ
W�SURYLGH�WKH�HIIHFWV�RI�VKDGRZLQJ�RU
DWPRVSKHULF�DWWHQXDWLRQ�RQ�WKH�JOLWWHU�

6KDGRZLQJ���:LWK�WKLV�RSWLRQ��DOO�OLJKW�VRXUFHV�DUH�VKDGRZHG�E\�DOO�VKDGRZLQJ
REMHFWV�LQ�WKH�VFHQH�DQG�DWWHQXDWHG�E\�WKH�DLU�

/LJKWV���7KLV�SDUDPHWHU�DOORZV�\RX�WR�VHOHFW�WKH�OLJKWV�\RX�ZDQW�WR�FRXSOH�WR�WKH�RFHDQ�
,W�LV�RQO\�DYDLODEOH�E\�HGLWLQJ�WKH�RFHDQ�VKDGHU�GLUHFWO\��&OLFNLQJ�RQ�6HOHFW�EULQJV�XS�D
OLVW�RI�OLJKWV��&KRRVH�WKH�OLJKWV�\RX�ZDQW�IURP�WKLV�OLVW��8QOLNH�WKH�DLU��ZKLFK�RQO\�XVHV
GLUHFWLRQDO�OLJKWV��WKH�RFHDQ�OLJKWLQJ�DOJRULWKP�ZRUNV�ZLWK�DQ\�W\SH�RI�OLJKW��7R�VHOHFW
PXOWLSOH�OLJKWV��KROG�GRZQ�WKH�VSDFH�EDU�ZKLOH�VHOHFWLQJ�

5HIOHFWLRQV���%\�GHIDXOW��RQO\�UHIOHFWLRQV�DQG�WUDQVPLVVLRQV�RI�WKH�DWPRVSKHUH�FDQ�EH
VHHQ� RII� WKH� RFHDQ
V� VXUIDFH�� 7KH� UHIOHFWLRQV� SDUDPHWHU� FRQWUROV� ZKHWKHU� WKH
UHIOHFWLRQV�WUDQVPLVVLRQV� RI� REMHFWV� RWKHU� WKDQ� WKH� DWPRVSKHUH� FDQ� EH� VHHQ� RII� WKH
RFHDQ
V� VXUIDFH�� 7XUQLQJ� RQ� WKLV� RSWLRQ� VORZV� GRZQ� UHQGHULQJ� WLPH� EXW� SURYLGHV
LQFUHDVHG�UHDOLVP��7KHUH�DUH�WKUHH�RSWLRQV��$ERYH�:DWHU��%HORZ�:DWHU�DQG�%RWK�

$ERYH�:DWHU�2QO\�� �$OO�REMHFWV�DERYH� WKH�ZDWHU�DUH�VHHQ��,I� WKH�FDPHUD� LV
DERYH� ZDWHU�� UHIOHFWLQJ� REMHFWV� ZLOO� EH� VHHQ�� LI� WKH� FDPHUD� LV� EHORZ� ZDWHU�
WUDQVPLWWHG�REMHFWV�ZLOO�EH�VHHQ�
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%HORZ�:DWHU�2QO\�� �$OO�REMHFWV�EHORZ�WKH�ZDWHU�DUH�VHHQ��,I� WKH�FDPHUD� LV
EHORZ� ZDWHU�� UHIOHFWLQJ� REMHFWV� ZLOO� EH� VHHQ�� LI� WKH� FDPHUD� LV� DERYH� ZDWHU�
WUDQVPLWWHG�REMHFWV�ZLOO�EH�VHHQ�

%RWK���$OO�REMHFWV�DUH�VHHQ�UHJDUGOHVV�RI�WKHLU�RULHQWDWLRQ�ZLWK�UHVSHFW�WR�WKH
ZDWHU�VXUIDFH�

5HIOHFWLRQ� 0HWKRG�� � 5HIOHFWLRQ� PHWKRG� GHWHUPLQHV� KRZ� WKH� UHIOHFWLRQ� DQG
WUDQVPLVVLRQ� FRHIILFLHQWV� DUH� FDOFXODWHG� DW� WKH�ZDWHU� VXUIDFH�� 7KLV� SDUDPHWHU� LV� RQO\
DYDLODEOH� E\� HGLWLQJ� WKH� RFHDQ� VKDGHU� GLUHFWO\�� 7KHUH� DUH� WZR� RSWLRQV� 6SHFXOD� DQG
$YHUDJHG�

6SHFXODU���7KLV�RSWLRQ�VLPSO\�XVHV�WKH�VSHFXOD�UHIOHFWLRQ�FRHIILFLHQWV�

$YHUDJHG�� � 7KLV� RSWLRQ� SHUIRUPV� D� PRUH� UHDOLVWLF� UHIOHFWLRQ� FRHIILFLHQW
FDOFXODWLRQ� E\� FRQVLGHULQJ� WKH� HIIHFW� RI� VPDOO� VFDOH�ZDYHV� RQ� WKH� UHIOHFWLRQ�
7KLV� UHVXOWV� LQ� WKH� KLJKOLJKWV� RI� ZDYHV� EHLQJ�PRUH� VXEGXHG�� JLYLQJ� D�PRUH
UHDOLVWLF�ORRNLQJ�VHD��7KH�GRZQVLGH�RI�XVLQJ�WKLV�SDUDPHWHU�LV�LQFUHDVHG�VFHQH
VHW�XS�WLPH�EHFDXVH�RI�WKH�QHHG�WR�JHQHUDWH�D�ORRNXS�WDEOH�SULRU�WR�UHQGHULQJ�
7KH�DFWXDO� UHQGHULQJ� WLPHV� WKHPVHOYHV� DUH� UHODWLYHO\�XQDIIHFWHG��:KHQ�XVLQJ
WKLV�RSWLRQ��\RX�DOVR�QHHG�WR�VHW�WKH�$YJ�5HIOHFWLRQ�)DFHW�6L]H�SDUDPHWHU��$OO
OHQJWK�VFDOHV�VPDOOHU�WKDQ�WKLV�YDOXH�DUH�DYHUDJHG�ZKHQ�FDOFXODWLQJ�WKH�HIIHFWLYH
UHIOHFWLRQ��/DUJHU�YDOXHV�UHVXOW�LQ�OHVV�FRQWUDVW�LQ�WKH�ZDYHV�

1DWXUH);�5LSSOH

7KH�1DWXUH);�5LSSOH�DOORZV�\RX�WR�DGG�ULSSOHV�WR�DQ�H[LVWLQJ�RFHDQ�VXUIDFH���5LSSOHV
FDQ�RQO\�EH�DGGHG�WR�RFHDQ�VXUIDFHV�WKDW�KDYH�WKH�*OREDO�:DYH�)LHOG�RSWLRQ�VHOHFWHG�
5LSSOHV� UHSUHVHQW� GLVWXUEDQFHV� FDXVHG� LQ� WKH� ZDWHU� E\� DQ� LPSDFW� ZLWK� WKH� RFHDQ
VXUIDFH��7KH�XVHU�VSHFLILHV�WKH�ORFDWLRQ��VSHHG��DQG�VL]H�RI�WKH�LPSDFW�DQG�WKLV�HIIHFW
FDOFXODWHV�WKH�UHVXOWLQJ�ZDYH�

7KH� ULSSOH� LV� UHSUHVHQWHG� LQ� WKH� VFHQH� E\� WKH� ULSSOH� LFRQ�� � 5LSSOHV� DUH� VHOHFWHG� E\
VHOHFWHG�WKLV�LFRQ���6HYHUDO�ULSSOH�SDUDPHWHUV�FDQ�EH�FRQWUROOHG�E\�GLUHFWO\�WUDQVIRUPLQJ
WKH�LFRQ���7KH�ORFDWLRQ�RI�WKH�LFRQ�UHSUHVHQWV�WKH�ORFDWLRQ�RI�WKH�LPSDFW���7KH�[�VFDOH�RI
WKH�LFRQ�UHSUHVHQWV�WKH�UDGLXV�RI�WKH�LPSDFW��ZKLOH�WKH�\�VFDOH�RI�WKH�LFRQ�UHSUHVHQWV�WKH
YHORFLW\�RI�WKH�LFRQ���7KH�\�URWDWLRQ�YDOXH�RI�WKH�LFRQ�FRUUHVSRQGV�WR�WKH�WLPH�RI�WKH
LPSDFW�� �$GGLWLRQDO� SDUDPHWHUV� DUH� FRQWUROOHG� E\� HGLWLQJ� WKH� FXVWRP� HIIHFW� WKDW� WKH
ULSSOH�LFRQ�FRUUHVSRQGV�WR�
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$FFHVVLQJ�WKH�5LSSOH

• 7R�DGG�D�ULSSOH��WR�WKH�VFHQH�XVH�0RGHO→*HW→1);B5LSSOH�

• 7R�HGLW�DQ�H[LVWLQJ�ULSSOH�

�� 6HOHFW�WKH�ULSSOH�LFRQ��

�� &OLFN�0RGHO→(IIHFW→&XVWRP→(GLW�

5LSSOH�0RGHO
,PSDFW�7LPH���7KH�WLPH�LQ�VHFRQGV�DW�ZKLFK�WKH�ULSSOH�LV�JHQHUDWHG���3ULRU�WR�WKLV�WLPH
WKHUH�LV�QR�ULSSOH�LQ�WKH�VFHQH���$W�WKLV�WLPH�WKH�ULSSOH�ZLOO�EHJLQ�WR�JHQHUDWH�DQG�WKHQ
PRYH�RXWZDUG�IURP�WKH�LPSDFW�UHJLRQ�

,PSDFW� 'LUHFWLRQ�� � :KHWKHU� WKH� LQLWLDO� LPSDFW� LV� FRPLQJ� IURP� DERYH� WKH� ZDWHU
�GRZQ��RU�EHORZ�WKH�ZDWHU��XS��

,PSDFW�6SHHG���7KH�VSHHG�RI�WKH�LPSDFW�LQ�PHWHUV�SHU�VHFRQG���7KH�JUHDWHU�WKH�VSHHG�
WKH�JUHDWHU�WKH�ULSSOH�

,PSDFW�'LDPHWHU����7KH�GLDPHWHU�RI�WKH�LPSDFW�LQ�PHWHUV�

,PSDFW�/RFDWLRQ���7KH�[�DQG�]�FRRUGLQDWHV�RI�WKH�FHQWHU�RI�WKH�ULSSOH�

5LSSOH�*ULG
7KH�ULSSOH�LV�UHSUHVHQWHG�LQWHUQDOO\�E\�D�RQH�GLPHQVLRQDO�JULG�WKDW�LV�GHWHUPLQHG�E\�D
QXPEHU�RI�SRLQWV�DQG�D�ODWWLFH�VSDFLQJ���,Q�DOPRVW�DOO�FLUFXPVWDQFHV�WKH�GHIDXOW�YDOXHV
DUH�JRRG�HQRXJK��EXW�WKH\�FDQ�EH�FKDQJHG�LI�QHFHVVDU\�

1XPEHU�5DGLDO�3RLQWV�� �7KH�QXPEHU�RI�SRLQWV� LQ� WKH�JULG�� �0DNLQJ� WKLV� QXPEHU
ODUJHU�DOORZV�WKH�ULSSOH�WR�H[WHQG�RYHU�D�JUHDWHU�GLVWDQFH���7KH�PD[LPXP�GLVWDQFH�RI�D
ULSSOH�LV�WKH�QXPEHU�RI�UDGLDO�JULG�SRLQWV�WLPHV�ODWWLFH�VSDFLQJ�

5DGLDO�/DWWLFH�6SDFLQJ���7KH�VPDOOHVW�GLVWDQFH�VFDOH�RYHU�ZKLFK�WKH�ULSSOH�ZLOO�H[LWV�
7\SLFDOO\�WKLV�VKRXOG�EH�OHVV�WKDQ�RQH�WHQWK�RI�WKH�LPSDFW�GLDPHWHU�
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1DWXUH);�6ZHOO

6ZHOOV�DUH� ODUJH�ZDYHV�PRYLQJ� WKURXJK� WKH� VFHQH� WKDW�ZHUH�JHQHUDWHG�E\� VWRUPV� IDU
DZD\���7KHVH�DUH�LQ�FRQWUDVW�WR�WKH�EDVLF�RFHDQ�ZDYHV�WKDW�DUH�JHQHUDWHG��E\�WKH�ZLQG�LQ
WKH�UHJLRQ�RI�WKH�VFHQH�

6ZHOO�LV�UHSUHVHQWHG�LQ�WKH�VFHQH�E\�DQ�6�VKDSHG�LFRQ���6HYHUDO�VZHOO�SDUDPHWHUV�FDQ�EH
FRQWUROOHG�E\�GLUHFWO\�PDQLSXODWLQJ�WKH�LFRQ���<�URWDWLRQ�FRQWUROV�WKH�GLUHFWLRQ�RI�WKH
VZHOO��;�VFDOH�FRQWUROV�WKH�ZDYHOHQJWK�RI�WKH�VZHOO��DQG�=�VFDOH�FRQWUROV�WKH�KHLJKW�RI
WKH�VZHOO�

$FFHVVLQJ�WKH�6ZHOO

• 7R�DGG�D�ULSSOH��WR�WKH�VFHQH�XVH�0RGHO→*HW→1);B6ZHOO�

• 7R�HGLW�DQ�H[LVWLQJ�VZHOO�

�� 6HOHFW�WKH�VZHOO�LFRQ��

�� &OLFN�0RGHO→(IIHFW→&XVWRP→(GLW�

%DVLF�3URSHUWLHV
7KH�EDVLF�SURSHUWLHV�FRQWURO�WKH�DYHUDJH�FKDUDFWHULVWLFV�RI�WKH�VZHOO�

'LUHFWLRQ���7KH�GLUHFWLRQ�LQ�GHJUHHV�WKDW�WKH�VZHOO�LV�PRYLQJ�

$YHUDJH�+HLJKW��7KH�DYHUDJH�KHLJKW�LQ�PHWHUV�RI�WKH�SHDNV�RI�WKH�VZHOO�

:DYHOHQJWK���7KH�DYHUDJH�ZDYHOHQJWK��GLVWDQFH�EHWZHH�SHDNV��RI�WKH�VZHOO�LQ�PHWHUV�

$GYDQFHG�3URSHUWLHV
7KH�DGYDQFHG�SURSHUWLHV�DOORZ�FRQWURO�RYHU�WKH�VSHFLILF�ORRN�RI�WKH�VZHOO�

,QOLQH�:DYHV�� �7KLV�SDUDPHWHU�FRQWUROV� WKH�DPRXQW�RI�VWUXFWXUH� LQ� WKH�VZHOO� LQ� WKH
GLUHFWLRQ�RI�WUDYHO���,I�WKH�SDUDPHWHU�LV�QHDU�]HUR�WKH�ZDYHV�DUH�YHU\�UHJXODU�ZLWK�HDFK
SHDN�EHLQJ�DERXW�WKH�VDPH�VL]H���$V�WKLV�SDUDPHWHU�LV�LQFUHDVHG��LQFUHDVLQJ�YDULDQFH�LV
VHHQ�LQ�VXFFHVVLYH�SHDNV�RI�WKH�VZHOO�
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&URVV�:DYHV���7KLV�SDUDPHWHU�FRQWUROV�WKH�DPRXQW�RI�VWUXFWXUH�LQ�WKH�VZHOO�DFURVV�WKH
GLUHFWLRQ�RI�WUDYHO���:KHQ�WKLV�SDUDPHWHU�LV�QHDU�]HUR��WKH�SHDNV�RI�WKH�VZHOO�ZLOO�KDYH�D
FRQVWDQW�VL]H�DV�\RX�PRYH�DORQJ�WKHP����$V�WKLV�SDUDPHWHU�LV�LQFUHDVHG��VL]H�IOXFWXDWLRQV
DORQJ�D�JLYHQ�SHDN�EHJLQ�WR�DSSHDU�

,QLWLDOL]DWLRQ�6HHG���&KDQJLQJ�WKLV�SDUDPHWHU�UHVXOWV�LQ�D�FRPSOHWHO\�QHZ�UHDOL]DWLRQ
RI�WKHVZHOO�EHLQJ�JHQHUDWHG�

*ULG�6L]H
7KH�JULG�VL]H�UHSUHVHQWV�WKH�VL]H�RI�WKH�XQGHUO\LQJ�5HQGHU:RUOG�JULG�WKDW�JHQHUDWHV�WKH
VZHOO� DQG� FRQWUROV� WKH�FRPSOH[LW\�RI� WKH�ZDYH� VXUIDFH�� � ���� UHSUHVHQWV� WKH� VPDOOHVW
UHDVRQDEOH� FRPSOH[LW\� DQG� JHQHUDWHV� WKH� IDVWHVW�� � ,QFUHDVLQJ� WKLV� QXPEHU� JLYHV
LQFUHDVLQJ�FRPSOH[LW\�DW�WKH�H[SHQVH�RI�VORZHU�ZDYH�JHQHUDWLRQ�

1DWXUH);�:DNH

$�ZDNH�UHSUHVHQWV�WKH�Y�VKDSHG�ZDYHV�WKDW�D�ERDW�JHQHUDWHV�ZKHQ�LW�WUDYHOV�WKURXJK
ZDWHU���5HQGHU:RUOG��FDQ�JHQHUDWH�D�ZDNH�IRU�D�ERDW�WKH�PRYHV�LQ�D�VWUDLJKW�OLQH�DW�D
FRQVWDQW�YHORFLW\�

$�ZDNH�LV�UHSUHVHQWHG�LQ�WKH�VFHQH�E\�D�ERDW�LFRQ�WKDW�VKRZV�ZKHUH�WKH�ERDW�LV�ORFDWHG
DW�D�JLYHQ�IUDPH���7KH�[�DQG�]�FRRUGLQDHV�RI�WKH�LFRQ�UHSUHVHQW�WKH�ORFDWLRQ�RI�WKH�ERDW
DW�WKH�FXUUHQW�IUDPH�QXPEHU���7KH�[�VFDOH�LV�WKH�OHQJWK�RI�WKH�ERDW��WKH�]�VFDOH�LV�WKH
ZLGWK�RI�WKH�ERDW��DQG�WKH�\�VFDOH�LV�WKH�GHSWK�RI�WKH�ERDW�EHORZ�WKH�ZDWHU�OHYHO���7KH
GLUHFWLRQ�RI�WKH�ERDW�LV�UHSUHVHQWHG�E\�WKH�\�URWDWLRQ�RI�WKH�LFRQ�

$FFHVVLQJ�WKH�:DNH

• 7R�DGG�D�ULSSOH��WR�WKH�VFHQH�XVH�0RGHO→*HW→1);B:DNH�

• 7R�HGLW�DQ�H[LVWLQJ�ZDNH�
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�� 6HOHFW�WKH�ZDNH�LFRQ��

�� &OLFN�0RGHO→(IIHFW→&XVWRP→(GLW�

%RDW�*HRPHWU\
7KH�ERDW�JHRPHWU\�SDUDPHWHUV�FRQWURO�WKH�SK\VLFDO�GLPHQVLRQV�RI�WKH�ERDW��,Q�JHQHUDO�
WKH�ELJJHU�WKH�ERDW��WKH�ELJJHU�WKH�ZDNH���7KH�OHQJWK�DQG�ZLGWK�KDYH�D�FRPSOH[�HIIHFW
RQ� WKH� VWUXFWXUH� RI� WKH�ZDNH�� � 7KH� GHSWK�� KRZHYHU�� VLPSO\� VFDOHV� WKH� ZDNH� KHLJKW
OLQHDUO\� VR� FDQ� EH� XVHG� DV� D� UHVFDOLQJ� SDUDPHWHU� WR� FRQWURO� WKH� PDJQLWXGH� RI� DQ
RWKHUZLVH�GHVLUHDEOH�ZDNH�

/HQJWK���7KH�OHQJWK�RI�WKH�ERDW�LQ�PHWHUV�

:LGWK���7KH�ZLGWK�RI�WKH�ERDW�LQ�PHWHUV�

.HHO�'HSWK���7KH�DYHUDJH�GLVWDQFH�LQ�PHWHUV�WKH�ERDW�H[WHQGV�EHORZ�WKH�ZDWHU�OLQH�

%RDW�7UDMHFWRU\
7KH�WUDMHFWRU\�SDUDPHWHUV�FRQWURO�WKH�YHORFLW\�DQG�ORFDWLRQ��DW�W ���RI�WKH�ERDW�

6SHHG���7KH�VSHHG�LQ�PHWHUV�SHU�VHFRQG�RI�WKH�ERDW�

'LUHFWLRQ���7KH�GLUHFWLRQ�LQ�GHJUHHV�WKDW�WKH�ERDW�LV�PRYLQJ�

6WDUW�/RFDWLRQ���7KH�[�DQG�]�FRRUGLQDWHV�RI�WKH�ERDW�DW�WLPH�HTXDOV�]HUR�

:DNH�6HWWLQJV
7KHVH�SDUDPHWHUV�FRQWURO�DVSHFWV�RI�WKH�ZDNHV�SURSDJDWLRQ�DZD\�IURP�WKH�ERDW�

:DNH�/HQJWK���7KLV�SDUDPHWHU�FRQWUROV�WR�ZKDW�GLVWDQFH�EHKLQG�WKH�ERDW�WKH�ZDNH�LV
PRGHOHG���7KLV�OHQJWK�LV�LQ�XQLWV�RI�WKH�ERDW�OHQJWK�

:DNH�'DPSLQJ��7KLV�SDUDPHWHU�FRQWUROV�KRZ�TXLFNO\�WKH�ZDNH�GLHV�RII�DV�LW�OHDYHV
WKH�ERDW���,QFUHDVLQJ�WKH�SDUDPHWHU�LQFUHDVHV�WKH�UDWH�RI�WKH�GDPSLQJ���%HVW�UHVXOWV�DUH
REWDLQHG�LI�WKH�ZDNH�KDV�GLHG�RI�E\�WKH�WLPH�LW�H[WHQGV�WR�WKH�:DNH�/HQJWK�
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1DWXUH);�2XWSXW�6FDOHU

7KH� RXWSXW� VFDOHU� LV� D�0HQWDO� 5D\� RXWSXW� VKDGHU� WKDW� LV� XVHG� WR� VFDOH� WKH� LQWHQVLW\
YDOXHV�LQ�WKH�ILQDO�LPDJH��*DPPD��ORJ��DQG�OLQHDU�VFDOLQJV�FDQ�EH�DSSOLHG�WR�REWDLQ�DQ
DSSHDOLQJ�G\QDPLF�UDQJH�WR�WKH�LPDJH��:KHQ�WKH�GHIDXOW�VXQ��RFHDQ�DQG�DLU�SDUDPHWHUV
DUH�XVHG��DQ�DWWUDFWLYH�RFHDQ�LV�UHQGHUHG�

$FFHVVLQJ�WKH�2XWSXW�6FDOHU
7KH�RXWSXW�VFDOHU�LV�DXWRPDWLFDOO\�DGGHG�WR�WKH�VFHQH�ZKHQHYHU�D�1DWXUH);�VKDGHU�LV
SUHVHQW�LQ�WKH�VFHQH��7R�DFFHVV�WKH�RXWSXW�VFDOHU�

�� 6HOHFW�0DWWHU→5HQGHU→2SWLRQV�

�� <RX�VKRXOG�VHH�DQ�RXWSXW�VKDGHU�FDOOHG�1);B2XWSXW�6FDOHULQ�WKH�GLDORJ
ER[��&OLFN�RQ�WKLV�

�� &OLFN�RQ�(GLW�

2XWSXW�6FDOHU�3DUDPHWHUV
0HWKRG���7KLV�SDUDPHWHU�GHWHUPLQHV�KRZ�WR�VFDOH�WKH�LPDJH�

*DPPD���7KLV�VFDOHV�WKH�LPDJH�E\�UDLVLQJ�LW�WR�D�SRZHU�VSHFLILHG�E\�WKH
YDOXH�HQWHUHG� DIWHU� WKH�*DPPD�FKHFNER[�� ,W� LV� WKHQ� OLQHDUO\� UHVFDOHG� VR
WKDW�WKH�PLQ�YDOXH�FRUUHVSRQGV�WR���DQG�WKH�PD[�YDOXH�FRUUHVSRQGV�WR���
7KH�GHIDXOW�YDOXH�LV������

/RJ���� �7KLV�VFDOHV� WKH� LPDJH�E\� WDNLQJ� WKH� ORJ�EDVH����RI� LW�� ,W� LV� WKHQ
OLQHDUO\�UHVFDOHG�VR�WKDW�WKH�PLQ�YDOXH�FRUUHVSRQGV�WR���DQG�WKH�PD[�YDOXH
FRUUHVSRQGV�WR���

/LQHDU��7KLV�VFDOHV�WKH�LPDJH� OLQHDUO\�VR�WKDW� WKH�YDOXH�VSHFLILHG�E\�PLQ
FRUUHVSRQGV�WR���DQG�WKH�YDOXH�VSHFLILHG�E\�PD[�FRUUHVSRQGV�WR���

0LQ�� � 7KH� YDOXH� WKDW� JHWV� UHPDSSHG� WR� �� DIWHU� WKH� VFDOLQJ�PHWKRG� LV� DSSOLHG�� 7KH
GHIDXOW�YDOXH�LV������
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0D[�� �7KH� YDOXH� WKDW� JHWV� UHPDSSHG� WR� �� DIWHU� WKH� VFDOLQJ�PHWKRG� LV� DSSOLHG�� 7KH
GHIDXOW�YDOXH�LV���



�

1DWXUH);�5HQGHU:RUOG
,QWHUIDFH

7KH�1DWXUH);�5HQGHU:RUOG� LQWHUIDFH� DOORZV� \RX� WR� FRQILJXUH� D�5HQGHU:RUOG� MRE
DQG�WKHQ�ODXQFK�LW��5HQGHU:RUOG�LV�D�VWDQGDORQH�DSSOLFDWLRQ�WKDW�UXQV�RII�D�VHW�RI�WH[W
LQSXW� ILOHV��7KH�1DWXUH);�5HQGHU:RUOG� LQWHUIDFH�ZLOO�H[WUDFW� WKH�1DWXUH);�REMHFWV
DQG�FDPHUD� LQ� WKH�VFHQH�DQG�ZULWH�RXW� WKH�FRUUHVSRQGLQJ�5HQGHU:RUOG� WH[W� ILOHV�� ,I
GHVLUHG��5HQGHU:RUOG�FDQ�WKHQ�EH�ODXQFKHG�

7KH� 5HQGHU:RUOG� WH[W� ILOHV� DUH� ZULWWHQ� RXW� LQ� WKH� � VDPH� GLUHFWRU\� IURP� ZKLFK
6RIWLPDJH� ZDV� ODXQFKHG�� EXW� \RX� FDQQRW� PRQLWRU� WKH� SURJUHVV� RI� WKH� MRE� IURP
6RIWLPDJH�� -RE� SURJUHVV� LV� ZULWWHQ� RXW� WR� D� ORJ� ILOH� ZKRVH� QDPH� \RX� VSHFLI\� LQ� D
GLUHFWRU\��7KH�RXWSXW�ILOHV�DUH�DOVR�ZULWWHQ�WR�WKLV�GLUHFWRU\��7KHVH�ILOHV�FDQ�EH�YLHZHG
XVLQJ�WKH�FRPPDQG�OLQH�LPJVKRZ�URXWLQH�WKDW�FRPHV�ZLWK�6RIWLPDJH�RU�E\�XVLQJ�WKH
YLHZLQJ�WRROV�ZLWKLQ�WKH�7RROV�PHQX�RI�6RIWLPDJH�

�,W� LV� LPSRUWDQW� WR� NHHS� LQ� PLQG� WKDW� 5HQGHU:RUOG� ZLOO� LJQRUH� DOO� QRQ�1DWXUH);
REMHFWV�LQ�WKH�5HQGHU:RUOG�VFHQH��5HQGHU:RUOG�KDV�PDQ\�DGYDQFHG�IHDWXUHV�WKDW�DUH
QRW�VXSSRUWHG�\HW�WKURXJK�WKH�1DWXUH);�WRROV��7R�XVH�WKHVH�IHDWXUHV��\RX�ZLOO�KDYH�WR
FUHDWH�DQG�HGLW�WKH�5HQGHU:RUOG�WH[W�ILOHV�E\�KDQG��7KHVH�ILOHV�DQG�WKHLU�IHDWXUHV�DUH
GHWDLOHG�LQ�WKH�5HQGHU:RUOG�UHIHUHQFH�PDQXDO�

5HQGHULQJ�5DQJH
7KH�IROORZLQJ�SDUDPHWHUV�FRQWURO�WKH�IUDPHV�WR�EH�UHQGHUHG�DQG�WKH�IUDPH�UDWH�

6WDUW���)LUVW�IUDPH�WR�UHQGHU�

(QG���/DVW�IUDPH�WR�UHQGHU�

6WHS���)UDPH�LQFUHPHQW�

)UDPHV�3HU�6HFRQG���1XPEHU�RI�IUDPHV�WKDW�FRUUHVSRQGV�WR�RQH�VHFRQG�RI�WLPH�

2XWSXW�,PDJH�)LOHV
5RRW�1DPH���7KH�URRW�QDPH�RI�WKH�5HQGHU:RUOG�RXWSXW�ILOHV��6HH�WKH�5HQGHU:RUOG
GRFXPHQWDWLRQ�IRU�LQIRUPDWLRQ�RQ�KRZ�RXWSXW�ILOHV�DUH�QDPHG�
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)RUPDW�� � 7KH� ILOH� IRUPDW� RI� WKH� 5HQGHU:RUOG� RXWSXW� ILOHV�� $OVR� QRWH� WKDW
5HQGHU:RUOG�FRPHV�ZLWK�D�VHW�RI�FRQYHUVLRQ�URXWLQHV�WR�FRQYHUW�EHWZHHQ�WKHVH�ILOH
IRUPDWV��VHH�WKH�5HQGHU:RUOG�GRFXPHQWDWLRQ��

5*%���ELW���2XWSXWV�LQ�WKH�6*,���ELW�5*%�IRUPDW�

5*%����ELW���2XWSXWV�LQ�WKH�6*,����ELW�5*%�IRUPDW�

+')� ��� ELW�� � 2XWSXWV� WKH� H[DFW� IORDWLQJ� SRLQW� LPDJH� YDOXHV� LQ� WKH� +')
IORDWLQJ�SRLQW�IRUPDW�

&DPHUD�6HWWLQJV
7KHVH� SDUDPHWHUV� VHW� WKH� VSHFLILFV� RI� WKH� 5HQGHU:RUOG� FDPHUD�� 7KH� ILHOG� RI� YLHZ�
QXPEHU� RI� SL[HOV�� ORFDWLRQ�� DQG� RULHQWDWLRQ� RI� WKH� FDPHUD� LV� GHWHUPLQHG� E\� WKH
6RIWLPDJH�FDPHUD��7KH�RXWSXW�LPDJH�VFDOLQJ�LV�GHWHUPLQHG�E\�WKH�RXWSXW�VFDOHU�DQG�FDQ
DOVR�EH�DOWHUHG�LQ�WKLV�GLDORJ�ER[��$GGLWLRQDO�RSWLRQV�DOORZ�WKH�XVHU�WR�UHQGHU�RQO\�D
IUDFWLRQ�RI�WKH�ILHOG�RI�YLHZ��UHQGHU�WKH�VFHQH�LQ�VOLFHV��DQG�FRXSOH�WKH�FDPHUD�WR�WKH
RFHDQ�JULG�DV�LI�LW�ZHUH�DWWDFKHG�WR�D�ERDW�

5HQGHU�$OO� 3L[HOV�� � ,I� VHW� WR� QR�� RQO\� D� UHFWDQJXODU� UHJLRQ� RI� WKH� ILHOG� RI� YLHZ� LV
UHQGHUHG��7KH�LPDJH�LV�RXWSXW�DW�IXOO�IUDPH�VL]H��ZLWK�EODFN�LQ�WKH�QRQ�UHQGHUHG�SL[HOV�
7KH�LPDJH�WR�EH�UHQGHUHG�LV�VHW�E\�;�UDQJH�DQG�<�UDQJH�

;�UDQJH�� � 7KH� VWDUWLQJ� DQG� HQGLQJ� SL[HOV� WR� EH� LPDJHG� LQ� WKH� D]LPXWK
GLUHFWLRQ��3L[HOV�DUH�QXPEHUHG�IURP���WR�RQH�OHVV�WKDQ�WKH�QXPEHU�RI�SL[HOV�LQ
WKH�D]LPXWK�GLUHFWLRQ�

<�UDQJH�� � 7KH� VWDUWLQJ� DQG� HQGLQJ� SL[HOV� WR� EH� LPDJHG� LQ� WKH� HOHYDWLRQ
GLUHFWLRQ��3L[HOV�DUH�QXPEHUHG�IURP���WR�RQH�OHVV�WKDQ�WKH�QXPEHU�RI�SL[HOV�LQ
WKH�HOHYDWLRQ�GLUHFWLRQ�

0HPRU\�6OLFHV���7KLV�RSWLRQ�FDXVHV�WKH�LPDJH�WR�EH�UHQGHUHG�LQ�D�VXFFHVVLRQ�RI�VOLFHV�
7KH�VOLFHV�DUH�UHFRPELQHG�DW�WKH�HQG�RI�WKH�UHQGHULQJ�DQG�GHOHWHG�IURP�WKH�GLVN��,W�LV
XVHG�WR�VLJQLILFDQWO\�UHGXFH�WKH�DPRXQW�RI�5$0�QHHGHG�IRU�D�5HQGHU:RUOG�UHQGHU�
)RU�PRYLH�UHV�IUDPHV��LW�LV�UHFRPPHQGHG�WR�VHW�WKLV�YDOXH�WR����

2XWSXW�,PDJH�6FDOLQJ
7KHVH�DUH�WKH�VDPH�RSWLRQV�XVHG�E\�WKH�RXWSXW�VFDOHU�WR�FRQWURO�WKH�FRQYHUVLRQ�RI�WKH
LPDJH�LQWR�UDVWHU�XQLWV�

0HWKRG���7KLV�SDUDPHWHU�GHWHUPLQHV�KRZ�WR�VFDOH�WKH�LPDJH�
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*DPPD���7KLV�VFDOHV�WKH�LPDJH�E\�UDLVLQJ�LW�WR�D�SRZHU�VSHFLILHG�E\�WKH�YDOXH
HQWHUHG�DIWHU�WKH�*DPPD�FKHFNER[��7KH�LPDJH�LV�WKHQ�OLQHDUO\�UHVFDOHG�VR�WKDW
WKH�PLQ� YDOXH� FRUUHVSRQGV� WR� �� DQG� WKH�PD[� YDOXH� FRUUHVSRQGV� WR� ��� 7KH
GHIDXOW�YDOXH�RI������

/RJ�����7KLV�VFDOHV�WKH�LPDJH�E\�WDNLQJ�WKH�ORJ�EDVH����RI�LW��,W�LV�WKHQ�OLQHDUO\
UHVFDOHG�VR�WKDW�WKH�PLQ�YDOXH�FRUUHVSRQGV�WR���DQG�WKH�PD[�YDOXH�FRUUHVSRQGV
WR���

/LQHDU�� � 7KLV� VFDOHV� WKH� LPDJH� OLQHDUO\� VR� WKDW� WKH� YDOXH� VSHFLILHG� E\� PLQ
FRUUHVSRQGV�WR���DQG�WKH�YDOXH�VSHFLILHG�E\�PD[�FRUUHVSRQGV�WR���

0LQ�� � 7KH� YDOXH� WKDW� JHWV� UHPDSSHG� WR� �� DIWHU� WKH� VFDOLQJ�PHWKRG� LV� DSSOLHG�� 7KH
GHIDXOW�YDOXH�LV������

0D[�� �7KH� YDOXH� WKDW� JHWV� UHPDSSHG� WR� �� DIWHU� WKH� VFDOLQJ�PHWKRG� LV� DSSOLHG�� 7KH
GHIDXOW�YDOXH�LV���

2FHDQ�5HQGHU�2SWLPL]DWLRQ�3DUDPHWHUV
7KLV� VHFWLRQ� DOORZV� \RX� WR� DGMXVW� SDUDPHWHUV� WKDW� FRQWURO� WKH� TXDOLW\� DQG� VSHHG� RI
5HQGHU:RUOG�UHQGHUV�

*ULG�'RXEOLQJ�'LVWDQFH���7KLV�SDUDPHWHU�LV�D�5HQGHU:RUOG�UHQGHULQJ�HQJLQH�FRQWURO
SDUDPHWHU��DQG� LW�KDV�QR� HIIHFW�RQ�0HQWDO�5D\� UHQGHUV��5HQGHU:RUOG� WHVVHOODWHV� WKH
VXUIDFH� ZLWK� LQFUHDVLQJO\� ODUJH� WULDQJOHV� DV� \RX� � PRYH� DZD\� IURP� WKH� FDPHUD�� 7KH
GRXEOH�GLVWDQFH�LV�WKH�GLVWDQFH�DW�ZKLFK�WKH�VL]H�RI�WKH�WULDQJOH�LV�GRXEOHG��,QFUHDVLQJ
WKLV� YDOXH� LQFUHDVHV� WKH� TXDOLW\� RI� WKH� UHQGHU� EXW� DOVR� LQFUHDVHV� WKH� WLPH� QHHGHG� WR
JHQHUDWH� WKLV� UHQGHU�� ,W� LV� WKH� EDVLF� ZD\� LQ� ZKLFK� WR� H[FKDQJH� LPDJH� TXDOLW\� DQG
UHQGHULQJ�WLPH�LQ�5HQGHU:RUOG�

:DYH�&XWRII�'LVWDQFH���7KLV�SDUDPHWHU�LV�D�5HQGHU:RUOG�UHQGHULQJ�HQJLQH�FRQWURO
SDUDPHWHU�� LW�KDV�QR�HIIHFW�RQ�0HQWDO�5D\�UHQGHUV��5HQGHU:RUOG�ZLOO� VWRS�UHQGHULQJ
WKH�RFHDQ�DW�WKLV�GLVWDQFH�DORQJ�WKH�VXUIDFH�IURP�WKH�FDPHUD��7KH�UHPDLQLQJ�GLVWDQFH�WR
WKH�KRUL]RQ�ZLOO�EH�ILOOHG�LQ�E\�D�IODW�SLHFH�RI�RFHDQ�WR�JLYH�FRORU�FRQWLQXLW\�XS�WR�WKH
KRUL]RQ�

3URFHVVLQJ�&RQWURO
/DXQFK� 5HQGHU:RUOG�� :KHQ� \RX� FOLFN� RQ� 2.�� WKH� 5HQGHU:RUOG� $6&,,� ILOHV
FRUUHVSRQGLQJ�WR�WKLV�MRE�DUH�ZULWWHQ�RXW�WR�WKH�GLUHFWRU\�IURP�ZKLFK�6RIWLPDJH�ZDV
UXQ��,Q�DGGLWLRQ��LI�\RX�ZDQW�WKH�5HQGHU:RUOG�MRE�WR�EH�VWDUWHG��FOLFN�RQ�\HV�QH[W�WR
/DXQFK�5HQGHU:RUOG��7R�ZDWFK�WKH�SURJUHVV�RI� WKH�5HQGHU:RUOG� MRE��YLHZ�WKH� ORJ
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ILOH�� )RU� IXUWKHU� LQIRUPDWLRQ� RQ� UXQQLQJ� 5HQGHU:RUOG�� VHH� WKH� 5HQGHU:RUOG
GRFXPHQWDWLRQ�

3DWK�WR�5HQGHU:RUOG�([HFXWDEOH���)XOO�SDWK�WR�WKH�5HQGHU:RUOG�H[HFXWDEOH�

3URFHVVLQJ�2XWSXW� 'LUHFWRU\�� )XOO� SDWK� QDPH� WR� GLUHFWRU\� ZKHUH� 5HQGHU:RUOG
RXWSXW�VKRXOG�EH�ZULWWHQ�
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