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7KLV�3RZHU3RLQW�WHPSODWH�SURGXFHV�D����[����SUHVHQWDWLRQ�SRVWHU��<RX�FDQ�XVH�LW�WR�
FUHDWH�\RXU�UHVHDUFK�SRVWHU�E\�SODFLQJ�\RXU�WLWOH��VXEWLWOH��WH[W��WDEOHV��FKDUWV�DQG�
SKRWRV��

:H�SURYLGH�D�VHULHV�RI�RQOLQH�WXWRULDOV�WKDW�ZLOO�JXLGH�\RX�WKURXJK�WKH�SRVWHU�GHVLJQ�
SURFHVV�DQG�DQVZHU�\RXU�SRVWHU�SURGXFWLRQ�TXHVWLRQV��)RU�FRPSOHWH�WHPSODWH�
WXWRULDOV��JR�RQOLQH�WR�3RVWHU3UHVHQWDWLRQV�FRP�DQG�FOLFN�RQ�WKH��+(/3�'(6.�WDE�

7R�SULQW�\RXU�SRVWHU�XVLQJ�RXU�VDPH�GD\�SURIHVVLRQDO�SULQWLQJ�VHUYLFH��JR�RQOLQH�WR�
3RVWHU3UHVHQWDWLRQV�FRP�DQG�FOLFN�RQ��2UGHU�\RXU�SRVWHU��

7KLV�LV�D�WHPSODWH�IRU�D�
SUHVHQWDWLRQ�SRVWHU

���LQFKHV�WDOO
E\

���LQFKHV�ZLGH

,PSRUWDQW��&KHFN�WKH�WHPSODWH�VL]H
%HIRUH�\RX�VWDUW�ZRUNLQJ�RQ�\RXU�SRVWHU�DQG�WR�
DYRLG�SULQWLQJ�SUREOHPV�FKHFN�WKDW�\RX�KDYH�
GRZQORDGHG�DQG�WKDW�\RX�DUH�XVLQJ�WKH�FRUUHFW�
VL]H�WHPSODWH�IRU�\RXU�SRVWHU�SUHVHQWDWLRQ�
7KLV�WHPSODWH�FDQ�DOVR�EH�SULQWHG�DW�WKH�
IROORZLQJ�VL]HV�ZLWKRXW�GLVWRUWLRQ�DQG�ZLWKRXW�
DQ\�DGGLWLRQDO�IRUPDWWLQJ�
���WDOO�[����ZLGH
���WDOO�[����ZLGH
���WDOO�[����ZLGH

+RZ�WR�=RRP�LQ�DQG�RXW
8VH�WKH�3RZHU3RLQW�]RRP�WRRO�WR�DGMXVW�WKH�
VFUHHQ�PDJQLILFDWLRQ�WR�YLHZ�FRPIRUWDEO\��
3RZHU3RLQW�SURYLGHV���ZD\V�WR�]RRP��
���2Q�WKH�WRS�PHQX�EDU�FOLFN�RQ�WKH�9,(:�WDE�
DQG�WKHQ�FOLFN�RQ�=220��&KRRVH�WKH�]RRP�
SHUFHQWDJH�WKDW�ZRUNV�EHVW�IRU�\RX��
���)RU�EHWWHU�]RRP�IOH[LELOLW\��XVH�WKH�]RRP�
VOLGHU�DW�WKH�ERWWRP�ULJKW�RI�WKH�ZLQGRZ�

5XOHU�DQG�*XLGHV
7KH�GRWWHG�OLQHV�RQ�KLV�SRVWHU�WHPSODWH�DUH�JXLGHV���7KH�KRUL]RQWDO�DQG�YHUWLFDO�
JXLGHV�ZLOO�KHOS�\RX�DOLJQ�\RXU�SRVWHU�HOHPHQWV�DFFXUDWHO\��7H[W�ER[HV�DQG�RWKHU�
HOHPHQWV�ZLOO�´VQDS´�WR�WKH�JXLGHV�DQG�VWD\�ZLWKLQ�WKH�ERXQGDULHV�RI�WKH�FROXPQV��7R�
KLGH�WKH�JXLGHV�JR�WR�9,(:�DQG�XQFKHFN�WKH�*XLGHV�ER[�

+HDGHUV�DQG�WH[W�FRQWDLQHUV
,QFOXGHG�LQ�WKLV�WHPSODWH�DUH�FRPPRQO\�XVHG�
VHFWLRQ�KHDGHUV�VXFK�DV�$EVWUDFW��2EMHFWLYHV��
0HWKRGV��5HVXOWV��HWF��
��&OLFN�LQVLGH�D�VHFWLRQ�KHDGHU�WR�DGG�LWV�WH[W��
��7R�DGG�DQRWKHU�KHDGHU��FOLFN�RQ�HGJH�RI�WKH�
VHFWLRQ�ER[�VR�WKDW�LW�LV�RXWOLQHG��&RS\�DQG�
SDVWH�LW��
��7R�LQFUHDVH�LWV�VL]H��FOLFN�RQ�WKH�ZKLWH�FLUFOHV�
DQG�H[SDQG�WR�WKH�WKH�GHVLUHG�VL]H�

$GGLQJ�FRQWHQW�WR�WKH�SRVWHU
6WDUW�E\�DGGLQJ�\RXU�WH[W�WR�HDFK�VHFWLRQ�ZLWKRXW�VSHQGLQJ�WRR�PXFK�WLPH�ZLWK�
IRUPDWWLQJ��8VH�WKH�GHIDXOW�IRQW�VL]H�HYHQ�LI�\RXU�WH[W�H[WHQGV�EH\RQG�WKH�ERWWRP�RI�
WKH�SRVWHU��&RQWLQXH�XQWLO�\RX�KDYH�DGGHG�DOO�\RXU�FRQWHQW�LQFOXGLQJ�WH[W��JUDSKLFV��
SKRWRV��HWF��2QFH�\RX�ILQLVK�DGGLQJ�\RXU�FRQWHQW�\RX�FDQ�JR�EDFN�DQG�IRUPDW�\RXU�
WH[W�DV�QHHGHG�
� ,I�\RX�UXQ�RXW�RI�URRP��WU\�WR�UHGXFH�WKH�VL]H�RI�\RXU�IRQWV�DQG�RU�WKH�VL]H�RI�\RXU�

JUDSKLFV��,I�WKHUH�LV�D�ORW�RI�HPSW\�VSDFH�WU\�WR�LQFUHDVH�\RXU�IRQW�VL]HV�DQG�WKH�
VL]H�RI�\RXU�JUDSKLFV��7KH�IRQW�XVHG�IRU�UHIHUHQFHV�FDQ�EH�VPDOOHU�

3KRWRV
<RX�FDQ�DGG�SKRWRV�E\�GUDJJLQJ�DQG�GURSSLQJ�IURP�\RXU�GHVNWRS��FRS\�DQG�SDVWH��
RU�E\�JRLQJ�WR�,16(57�!�3,&785(6��5HVL]H�LPDJHV�SURSRUWLRQDOO\�E\�KROGLQJ�GRZQ�
WKH�6+,)7�NH\�DQG�GUDJJLQJ�RQH�RI�WKH�ZKLWH�FRUQHU�KDQGOHV��GRWV���)RU�D�
SURIHVVLRQDO�ORRNLQJ�SRVWHU��GR�QRW�GLVWRUW�\RXU�LPDJHV�E\�VWUHWFKLQJ�WKHP�
GLVSURSRUWLRQDOO\�

4XDOLW\�FKHFN�\RXU�JUDSKLFV
=RRP�LQ�DQG�ORRN�DW�\RXU�LPDJHV�DW�����������PDJQLILFDWLRQ��,I�WKH\�ORRN�FOHDU��
WKH\�ZLOO�SULQW�ZHOO��
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+RZ�WR�FKDQJH�WKH�WHPSODWH�FRORUV
<RX�FDQ�FKDQJH�WKH�RYHUDOO�WHPSODWH�FRORU�WKHPH�E\�FOLFNLQJ�RQ�WKH�
&2/256�GURSGRZQ�PHQX�XQGHU�WKH�'(6,*1�WDE��<RX�FDQ�VHH�D�
WXWRULDO�KHUH��
Pjjdh���qqq�d]hjIgdgIhI[j<jQ][h�E]Z�P]q�j]�EP<[OI�jPI�gIhI<gEP�d]hj
Ig�jIZdY<jI�E]Y]gh�PjZY

<RX�FDQ�DOVR�PDQXDOO\�FKDQJH�WKH�FRORU�RI�LQGLYLGXDO�HOHPHQWV�E\�
JRLQJ�WR�9,(:�!�6/,'(�0$67(5��2Q�WKH�OHIW�VLGH�RI�\RXU�VFUHHQ�
VHOHFW�WKH�EDFNJURXQG�PDVWHU�ZKHUH�\RX�FDQ�FKDQJH�WKH�WHPSODWH�
EDFNJURXQG��FROXPQ�VL]HV��HWF��

$IWHU�\RX�ILQLVK�ZRUNLQJ�RQ�WKH�6/,'(�0$67(5��LW�LV�LPSRUWDQW�WKDW�
\RX�JR�WR�9,(:�!�1250$/�WR�FRQWLQXH�ZRUNLQJ�RQ�\RXU�SRVWHU��

+RZ�WR�FKDQJH�WKH�FROXPQ�OD\RXW�FRQILJXUDWLRQ
<RX�FDQ�PDQXDOO\�FKDQJH�WKH�FRQILJXUDWLRQ�RQ�WKH�FROXPQV�E\�
JRLQJ�WR�9,(:�!�6/,'(�0$67(5��<RX�FDQ�GHOHWH�FROXPQV��UHVL]H�
WKHP�RU�PRGLI\�WKHP�DV�QHHGHG�IRU�\RXU�OD\RXW��
<RX�FDQ�VHH�D�WXWRULDO�KHUH��
KWWSV���ZZZ�SRVWHUSUHVHQWDWLRQV�FRP�KRZ�WR�FKDQJH�WKH�FROXPQ�FR
QILJXUDWLRQ�KWPO

+RZ�WR�KLGH�WKH�48,&.�
67$57�*8,'(�EDUV�IURP�
WKH�VLGHV�RI�WKH�WHPSODWH
7KH�4XLFN�6WDUW�*XLGHV�DUH�
RXWVLGH�WKH�WHPSODWH¶V�SULQWDEOH�
DUHD�DQG�WKH\�ZLOO�QRW�EH�RQ�WKH�
SULQWHG�SRVWHU��

,I�\RX�FUHDWH�D�3')�ILOH�IURP�
\RXU�WHPSODWH��WKH�JXLGHV�ZLOO�
QRW�EH�LQFOXGHG�

7R�KLGH�WKH�JXLGHV�FOLFN�RQ�WKH�
+RPH�WDE��WRS�RI�WKH�VFUHHQ��
DQG�WKHQ�FOLFN�RQ�WKH�/D\RXW�
EXWWRQ�EHORZ�WR�VHH�WKH�
DYDLODEOH�OD\RXWV��&KRRVH�WKH�
:LWKRXW�*XLGHV�OD\RXW�

+RZ�WR�SUHYLHZ�\RXU�
SRVWHU�SULRU�WR�SULQWLQJ
<RX�FDQ�SUHYLHZ�\RXU�SRVWHU�DW�
DQ\�WLPH�E\�SUHVVLQJ�WKH�)��NH\�
RQ�\RXU�NH\ERDUG��<RX�ZLOO�VHH�
RQ�WKH�VFUHHQ�ZKDW
V�RQ�\RXU�
SRVWHU�DQG�KRZ�LW�VKRXOG�ORRN�
ZKHQ�SULQWHG��3UHVV�WKH�(6&�
NH\�WR�H[LW�3UHYLHZ�

)��

+RZ�WR�SULQW�\RXU�SRVWHU
:KHQ�\RX�DUH�UHDG\�WR�KDYH�\RXU�SRVWHU�SULQWHG�JR�RQOLQH�WR�
3RVWHU3UHVHQWDWLRQV�FRP�DQG�FOLFN�RQ�WKH��2UGHU�<RXU�3RVWHU��
EXWWRQ��<RX�FDQ�KDYH�\RXU�SRVWHU�SULQWHG�RQ�SURIHVVLRQDO�SDSHUV��
IDEULF�IRU�HDV\�WUDYHOLQJ�DQG�D�YDULHW\�RI�RWKHU�PDWHULDOV��
,I�\RX�VXEPLW�D�3RZHU3RLQW�GRFXPHQW��\RX�ZLOO�EH�UHFHLYLQJ�D�3')�
SURRI�IRU�\RXU�DSSURYDO�SULRU�WR�SULQWLQJ��,I�\RXU�RUGHU�LV�SODFHG�DQG�
SDLG�IRU�EHIRUH�QRRQ��3DFLILF�WLPH��0RQGD\�)ULGD\��\RXU�RUGHU�ZLOO�
VKLS�RXW�WKDW�VDPH�GD\��)HG([�1H[W�GD\��6HFRQG�GD\��7KLUG�GD\��
DQG�)UHH�*URXQG�VHUYLFHV�DUH�RIIHUHG��

*R�WR�3RVWHU3UHVHQWDWLRQV�FRP�IRU�PRUH�LQIRUPDWLRQ�

�������
3RVWHU3UHVHQWDWLRQV�FRP
�����)RXUWK�6WUHHW���67(�&��������
%HUNHOH\�&$�������86$

)RU�FRPSOHWH�WXWRULDOV�YLVLW�
KWWSV���ZZZ�SRVWHUSUHVHQWDWLRQV�FRP�KHOSGHVN�KWPO

9DQ�&RUWODQGW�3DUN��ORFDWHG�LQ�7KH�%URQ[��LV�1HZ�<RUN�&LW\·V�

WKLUG�ODUJHVW�SDUN��,Q�1HZ�<RUN�&LW\��´WKH�FLW\�WKDW�QHYHU�VOHHSVµ��

WKHUH�LV�FRQVWDQW�OLJKW�SROOXWLRQ�IURP�VWUHHW�OLJKWV��FDUV��VWRUHV��

KRPHV��DQG�RWKHU�VRXUFHV��0DQ\�VSHFLHV��LQFOXGLQJ�KXPDQV��

UHO\�RQ�FLUFDGLDQ�FORFN�F\FOHV��LQIOXHQFHG�E\�GD\�DQG�QLJKW�

WLPH��WR�GHWHUPLQH�WKHLU�VOHHS��PHWDEROLVP��EHKDYLRU��DQG�

JURZWK��+|ONHU�HW�DO���������6FLHQWLVWV�KDYH�SUHYLRXVO\�IRXQG�

WKDW�OLJKW�SROOXWLRQ�FDXVHG�E\�DUWLILFLDO�OLJKW�DW�QLJKW��OHDGV�WR�D�

GHFUHDVLQJ�DPRXQW�RI�OLJKW�VHQVLWLYH�VSHFLHV��D�GLVUXSWLRQ�RI�

QRFWXUQDO�VSHFLHV�DQG�SROOLQDWRUV��DQG�FXOWXUDO�HFRV\VWHP�

VHUYLFHV��VXFK�DV�WKH�DHVWKHWLF�YLHZ�RI�WKH�VN\�DQG�VWDUV�DW�

QLJKW���+|ONHU�HW�DO���������6FLHQWLVWV�KDYH�IRXQG�WKDW�OLJKW�

SROOXWLRQ��LQFOXGLQJ�ORZ�OHYHOV�RI�OLJKW�SROOXWLRQ�VXFK�DV�

PRRQOLJKW��KDV�GHFUHDVHG�EDW�VSHFLHV�DEXQGDQFH�DQG�

GLVUXSWV�WKHLU�IRUDJLQJ�DQG�HDWLQJ�KDELWV��0DULWRQ�HW�DO���������

%DVHG�RQ�WKHVH�SUHYLRXV�ILQGLQJV��RXU�K\SRWKHVLV�LV�WKDW�OLJKW�

SROOXWLRQ�GRHV�LPSDFW�ELRGLYHUVLW\�ZLWKLQ�9DQ�&RUWODQGW�3DUN�DV�

WKHUH�ZLOO�EH�PRUH�VSHFLHV�LQ�WKH�LQWHULRU�RI�WKH�SDUN�FRPSDUHG�

WR�WKH�H[WHULRU�RI�WKH�SDUN��

,QWURGXFWLRQ

:RUNV�&LWHG

$OO�GDWD�ZDV�DFTXLUHG�WKURXJK�L1DWXUDOLVW��D�FLWL]HQ�

VFLHQFH�SODWIRUP�ZKHUH�XVHUV�VKDUH�REVHUYDWLRQV�RI�SODQWV�

DQG�DQLPDOV��,W�IXQFWLRQV�DV�D�FRPPXQLW\�GULYHQ�

GDWDEDVH��:H�XVHG�WKH�SUR[\�WKDW�H[WHULRU�VHFWLRQV�ZRXOG�

KDYH�KLJKHU�OHYHOV�RI�OLJKW�SROOXWLRQ�FRPSDUHG�WR�LQWHULRU�

VHFWLRQV�ZKHQ�JDWKHULQJ�RXU�GDWD��)LJXUH���FRQWDLQV�WRWDO�

REVHUYDWLRQ�RI�WKH�SDUN��)LJXUHV���DQG���VKRZ�H[DPSOHV�RI�

KRZ�ZH�VDPSOHG�REVHUYDWLRQV�RQ�LQWHULRU�DQG�H[WHULRU�

VHFWLRQV�RI�WKH�SDUN��7KLV�ZDV�GRQH�XVLQJ�WRROV�IURP�

L1DWXUDOLVW�LQ�ZKLFK�D�VPDOO�FLUFOH�FDQ�EH�PRYHG�WR�VKRZ�

RQO\�REVHUYDWLRQV�ZLWKLQ�WKLV�UHJLRQ��7KLV�WRRO�ZDV�XVHG�WR�

DFTXLUH���VHFWLRQV�DORQJ�WKH�HGJH�DQG�DORQJ�WKH�LQWHULRU�

RI�9DQ�&RUWODQGW�DV�GHSLFWHG�LQ�WKH�JUDSKV��7KH�GDWD�

IURP�HDFK�PDS�KDV�LWV�RZQ�JUDSK��ZKLFK�VKRZV�WKH�

QXPEHU�RI�REVHUYDWLRQV�RI�GLIIHUHQW�WD[RQRPLF�JURXSV�

WKURXJKRXW�WKH�SDVW���\HDUV��������������7KH�FLUFXODU�

VHFWLRQV�DUH�URXJK�HVWLPDWHV�DQG�GLVWULEXWHG�VR�WKDW�WKH\�

GRQ·W�RYHUODS��,Q�RXU�LQYHVWLJDWLRQ�RI�WKH�SRWHQWLDO�

FRUUHODWLRQ�EHWZHHQ�OLJKW�SROOXWLRQ�DQG�ELRGLYHUVLW\��ZH�

HPSOR\HG�WKH�W�WHVW��7KLV�WRRO�KHOSV�DVVHVV�ZKHWKHU�

REVHUYHG�GLIIHUHQFHV�LQ�ELRGLYHUVLW\�EHWZHHQ�LQWHULRU�DQG�

H[WHULRU�ORFDWLRQV�DUH�VWDWLVWLFDOO\�VLJQLILFDQW�

0HWKRGV

7KH�W�YDOXH�FDOFXODWHG�ZDV��������DQG�WKH�FRUUHVSRQGLQJ�

S�YDOXH�ZDV�������7KHVH�UHVXOWV�LQGLFDWH�WKDW�WKHUH�LV�QR�

VLJQLILFDQW�GLIIHUHQFH�LQ�ELRGLYHUVLW\�EHWZHHQ�WKH�LQWHULRU�

DQG�H[WHULRU�DUHDV�RI�WKH�SDUN��,Q�RWKHU�ZRUGV��WKH�

REVHUYHG�GLIIHUHQFHV�LQ�ELRGLYHUVLW\�EHWZHHQ�LQWHULRU�DQG�

H[WHULRU�ORFDWLRQV�DUH�OLNHO\�GXH�WR�UDQGRP�FKDQFH�UDWKHU�

WKDQ�D�V\VWHPDWLF�UHODWLRQVKLS�ZLWK�OLJKW�SROOXWLRQ��

7KHUHIRUH��DW�WKH������VLJQLILFDQFH�OHYHO��ZH�GR�QRW�KDYH�

HQRXJK�HYLGHQFH�WR�UHMHFW�WKH�QXOO�K\SRWKHVLV��ZKLFK�

VWDWHV�WKDW�WKHUH�LV�QR�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�OLJKW�

SROOXWLRQ�DQG�ELRGLYHUVLW\�LQ�WKH�SDUN�

5HVXOWV

&RQFOXVLRQ

2XU�K\SRWKHVLV�ZDV�QRW�VXSSRUWHG��/LJKW�SROOXWLRQ�KDV�QR�

UHODWLRQVKLS�ZLWK�ELRGLYHUVLW\��7KH�GDWD�VXSSRUWV�WKH�IDFW�

WKDW�WKHUH�DUH�RWKHU�YDULDEOHV�DQG�IDFWRUV�WKDW�LQIOXHQFH�

WKH�GHFUHDVH�RI�SODQW�REVHUYDWLRQV��6XFK�IDFWRUV�LQFOXGH�

FRQVWUXFWLRQ��WUDPSOLQJ��EDG�VRLO�TXDOLW\��DQG�WKH�

GHFUHDVH�RI�ZDWHU�DYDLODELOLW\��*LYHQ�WKH�DVVXPSWLRQ�WKDW�

WKH�LQWHULRU�RI�WKH�SDUN�ZRXOG�KDYH�OHVV�OLJKW�SROOXWLRQ��WKH�

GDWD�GRHV�QRW�VXSSRUW�WKH�LGHD�WKDW�OLJKW�SROOXWLRQ�ZRXOG�

GLVUXSW�DQLPDOV�DQG�SODQWV�EHKDYLRUV��ZKLFK�ZRXOG�

XOWLPDWHO\�KLQGHU�WKHLU�DELOLW\�WR�JURZ�DQG�UHSURGXFH���

)XWXUH�:RUN

)XWXUH�VWXGLHV�VKRXOG�H[DPLQH�WKH�G\QDPLFV�EHWZHHQ�

OLJKW�SROOXWLRQ�DQG�ZLOGOLIH�EHKDYLRU�DV�ZHOO�DV�SODQW�

JURZWK��,W�VKRXOG�DOVR�LQYHVWLJDWH�WKH�ZD\V�LQ�ZKLFK�

VSHFLILF�WKUHVKROGV�RI�OLJKW�SROOXWLRQ�FRXOG�EH�GHWULPHQWDO�

WR�ZLOGOLIH�DQG�SODQW�JURZWK��/DVWO\��IXWXUH�VWXGLHV�VKRXOG�

H[SORUH�WKH�LPSDFW�RI�WKH�YDULDEOHV�WKDW�DIIHFW�WKH�

GHFUHDVH�RI�ELRGLYHUVLW\��VXFK�DV�WUDPSOLQJ��FRQVWUXFWLRQ��

VRLO�TXDOLW\��DQG�ZDWHU�DYDLODELOLW\��

�� +|ONHU��)���:ROWHU��&���3HUNLQ��(��.���	�7RFNQHU��.����������/LJKW�
SROOXWLRQ�DV�D�ELRGLYHUVLW\�WKUHDW��7UHQGV�LQ�(FRORJ\�	�
(YROXWLRQ��$PVWHUGDP��������������²�����
KWWSV���GRL�RUJ���������M�WUHH������������

�� 0DULWRQ��.HUELULRX��&���%DV��<���=DQGD��%���	�/H�9LRO��,����������
(YHQ�ORZ�OLJKW�SROOXWLRQ�OHYHOV�DIIHFW�WKH�VSDWLDO�GLVWULEXWLRQ�
DQG�WLPLQJ�RI�DFWLYLW\�RI�D�´OLJKW�WROHUDQWµ�EDW�VSHFLHV��
(QYLURQPHQWDO�3ROOXWLRQ��������������������²��������
KWWSV���GRL�RUJ���������M�HQYSRO�������������

7DVEHHK�$OVLOZL��$ODQD�&RUQLHO��.DWKU\Q�*LRLRVD��$LGDQ�3HxD

,V�WKHUH�D�GLIIHUHQFH�LQ�ELRGLYHUVLW\�UHODWHG�WR�OLJKW�OHYHOV�DW�9DQ�&RUWODQGW�3DUN"

)LJXUHV
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