
7ZR�GLPHQVLRQDO�$UUD\V

7:2�',0(16,21$/�$55$<6 ZHUH�LQWURGXFHG�LQ 6XEVHFWLRQ �������EXW�ZH�
KDYHQ
W�GRQH�PXFK�ZLWK�WKHP�VLQFH�WKHQ��$��'�DUUD\�KDV�D�W\SH�VXFK�
DV LQW>@>@ RU 6WULQJ>@>@��ZLWK�WZR�SDLUV�RI�VTXDUH�EUDFNHWV��7KH�HOHPHQWV�RI�D�
�'�DUUD\�DUH�DUUDQJHG�LQ�URZV�DQG�FROXPQV��DQG�WKH QHZ RSHUDWRU�IRU��'�DUUD\V�
VSHFLILHV�ERWK�WKH�QXPEHU�RI�URZV�DQG�WKH�QXPEHU�RI�FROXPQV��)RU�H[DPSOH�

LQW>@>@�$�
$� �QHZ�LQW>�@>�@�
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$Q�DUUD\�LQLWLDOL]HU�IRU�D��'�DUUD\�FRQWDLQV�WKH�URZV�RI�$��VHSDUDWHG�E\�FRPPDV�DQG�
HQFORVHG�EHWZHHQ�EUDFHV��(DFK�URZ��LQ�WXUQ��LV�D�OLVW�RI�YDOXHV�VHSDUDWHG�E\�FRPPDV�
DQG�HQFORVHG�EHWZHHQ�EUDFHV��7KHUH�DUH�DOVR��'�DUUD\�OLWHUDOV�ZLWK�D�VLPLODU�V\QWD[�
WKDW�FDQ�EH�XVHG�DQ\ZKHUH��QRW�MXVW�LQ�GHFODUDWLRQV��)RU�H[DPSOH�
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$OO�RI�WKLV�H[WHQGV�QDWXUDOO\�WR�WKUHH�GLPHQVLRQDO��IRXU�GLPHQVLRQDO��DQG�HYHQ�KLJKHU�
GLPHQVLRQDO�DUUD\V��EXW�WKH\�DUH�QRW�XVHG�YHU\�RIWHQ�LQ�SUDFWLFH�

����� 7KH�7UXWK�$ERXW��'�$UUD\V

%XW�EHIRUH�ZH�JR�DQ\�IDUWKHU��WKHUH�LV�D�OLWWOH�VXUSULVH��-DYD�GRHV�QRW�DFWXDOO\�KDYH�WZR�
GLPHQVLRQDO�DUUD\V��,Q�D�WUXH��'�DUUD\��DOO�WKH�HOHPHQWV�RI�WKH�DUUD\�RFFXS\�D�
FRQWLQXRXV�EORFN�RI�PHPRU\��EXW�WKDW
V�QRW�WUXH�LQ�-DYD��7KH�V\QWD[�IRU�DUUD\�W\SHV�LV�D�
FOXH� )RU�DQ\�W\SH %DVH7\SH��ZH�VKRXOG�EH�DEOH�WR�IRUP�WKH�W\SH %DVH7\SH>@��
PHDQLQJ��DUUD\�RI %DVH7\SH���,I�ZH�XVH LQW>@ DV�WKH�EDVH�W\SH��WKH�W\SH�WKDW�ZH�JHW�



LV��LQW>@>@ PHDQLQJ��DUUD\�RI LQW>@��RU��DUUD\�RI�DUUD\�RI LQW���$QG�LQ�IDFW��WKDW
V�
ZKDW�KDSSHQV��7KH�HOHPHQWV�LQ�D��'�DUUD\�RI�W\SH LQW>@>@ DUH�YDULDEOHV�RI�
W\SH LQW>@��$QG�UHPHPEHU�WKDW�D�YDULDEOH�RI�W\SH LQW>@ FDQ�RQO\�KROG�D�SRLQWHU�WR�
DQ�DUUD\�RI LQW��6R��D��'�DUUD\�LV�UHDOO\�DQ�DUUD\�RI�SRLQWHUV��ZKHUH�HDFK�SRLQWHU�FDQ�
UHIHU�WR�D�RQH�GLPHQVLRQDO�DUUD\��7KRVH�RQH�GLPHQVLRQDO�DUUD\V�DUH�WKH�URZV�RI�WKH��'�
DUUD\��$�SLFWXUH�ZLOO�KHOS�WR�H[SODLQ�WKLV��&RQVLGHU�WKH���E\���DUUD\ $ GHILQHG�DERYH�

)RU�WKH�PRVW�SDUW��\RX�FDQ�LJQRUH�WKH�UHDOLW\�DQG�NHHS�WKH�SLFWXUH�RI�D�JULG LQ�PLQG��
6RPHWLPHV��WKRXJK��\RX�ZLOO�QHHG�WR�UHPHPEHU�WKDW�HDFK�URZ�LQ�WKH�JULG�LV�UHDOO\�DQ�
DUUD\�LQ�LWVHOI��7KHVH�DUUD\V�FDQ�EH�UHIHUUHG�WR�DV $>�@� $>�@��DQG $>�@��(DFK�URZ�LV�
LQ�IDFW�D�YDOXH�RI�W\SH LQW>@��,W�FRXOG��IRU�H[DPSOH��EH�SDVVHG�WR�D�VXEURXWLQH�WKDW�
DVNV�IRU�D�SDUDPHWHU�RI�W\SH LQW>@�

6RPH�RI�WKH�FRQVHTXHQFHV�RI�WKLV�VWUXFWXUH�DUH�D�OLWWOH�VXEWOH��)RU�H[DPSOH��WKLQNLQJ�RI�
D��'�DUUD\� $��DV�DQ�DUUD\�RI�DUUD\V��ZH�VHH�WKDW $�OHQJWK PDNHV�VHQVH�DQG�LV�HTXDO�
WR�WKH�QXPEHU�RI�URZV�RI $��,I $ KDV�WKH�XVXDO�VKDSH�IRU�D��'�DUUD\��WKHQ�WKH�QXPEHU�
RI�FROXPQV�LQ $ ZRXOG�EH�WKH�VDPH�DV�WKH�QXPEHU�RI�HOHPHQWV�LQ�WKH�ILUVW�URZ��WKDW�
LV� $>�@�OHQJWK��%XW�WKHUH�LV�QR�UXOH�WKDW�VD\V�WKDW�DOO�RI�WKH�URZV�RI $ PXVW�KDYH�
WKH�VDPH�OHQJWK��DOWKRXJK�DQ�DUUD\�FUHDWHG
ZLWK QHZ %DVH7\SH>URZV@>FROXPQV@ ZLOO�DOZD\V�KDYH�WKDW�IRUP���(DFK�URZ�
LQ�D��'�DUUD\�LV�D�VHSDUDWH�RQH�GLPHQVLRQDO�DUUD\��DQG�HDFK�RI�WKRVH�DUUD\V�FDQ�KDYH�D�



GLIIHUHQW�OHQJWK��,Q�IDFW��LW
V�HYHQ�SRVVLEOH�IRU�D�URZ�WR�EH QXOO��)RU�H[DPSOH��WKH�
VWDWHPHQW

$� �QHZ�LQW>�@>@�

ZLWK�QR�QXPEHU�LQ�WKH�VHFRQG�VHW�RI�EUDFNHWV��FUHDWHV�DQ�DUUD\�RI���HOHPHQWV�ZKHUH�DOO�
WKH�HOHPHQWV�DUH QXOO��7KHUH�DUH�SODFHV�IRU�WKUHH�URZV��EXW�QR�DFWXDO�URZV�KDYH�EHHQ�
FUHDWHG��<RX�FDQ�WKHQ�FUHDWH�WKH�URZV $>�@� $>�@��DQG $>�@ LQGLYLGXDOO\�

$V�DQ�H[DPSOH��FRQVLGHU�D V\PPHWULF�PDWUL[��$�V\PPHWULF�PDWUL[� 0��LV�D�WZR�
GLPHQVLRQDO�DUUD\�LQ�ZKLFK�WKH�QXPEHU�RI�URZV�LV�HTXDO�WR�WKH�QXPEHU�RI�FROXPQV�DQG�
VDWLVI\LQJ 0>L@>M@ HTXDOV 0>M@>L@ IRU�DOO L DQG M��%HFDXVH�RI�WKLV�HTXDOLW\��ZH�
RQO\�UHDOO\�QHHG�WR�VWRUH 0>L@>M@ IRU L ! M��:H�FDQ�VWRUH�WKH�GDWD�LQ�D�
�WULDQJXODU�PDWUL[��

,W
V�HDV\�HQRXJK�WR�PDNH�D�WULDQJXODU�DUUD\��LI�ZH�FUHDWH�HDFK�URZ�VHSDUDWHO\��7R�FUHDWH�
D���E\���WULDQJXODU�DUUD\�RI GRXEOH��ZH�FDQ�XVH�WKH�FRGH�VHJPHQW

GRXEOH>@>@�PDWUL[� �QHZ�GRXEOH>�@>@�����URZV�KDYH�QRW�\HW�EHHQ�
FUHDWHG�
IRU��LQW�L� ����L������L����^

PDWUL[>L@� �QHZ�GRXEOH>L��@������&UHDWH�URZ�L�ZLWK�L�����HOHPHQWV�
`

:H�MXVW�KDYH�WR�UHPHPEHU�WKDW�LI�ZH�ZDQW�WR�NQRZ�WKH�YDOXH�RI�WKH�PDWUL[�DW �L�M���
DQG�LI L � M��WKHQ�ZH�DFWXDOO\�KDYH�WR�JHW�WKH�YDOXH�RI PDWUL[>M@>L@ LQ�WKH�
WULDQJXODU�PDWUL[��$QG�VLPLODUO\�IRU�VHWWLQJ�YDOXHV��,W
V�HDV\�WR�ZULWH�D�FODVV�WR�
UHSUHVHQW�V\PPHWULF�PDWULFHV�

�
�5HSUHVHQWV�V\PPHWULF�Q�E\�Q�PDWULFHV�RI�UHDO�QXPEHUV�
�
SXEOLF�FODVV�6\PPHWULF0DWUL[�^

SULYDWH�GRXEOH>@>@�PDWUL[������$�WULDQJXODU�PDWUL[�WR�KROG�WKH�
GDWD�



�
�&UHDWHV�DQ�Q�E\�Q�V\PPHWULF�PDWUL[�LQ�ZKLFK�DOO�HQWULHV�DUH���
�
SXEOLF�6\PPHWULF0DWUL[�LQW�Q��^

PDWUL[� �QHZ GRXEOH>Q@>@�
IRU��LQW�L� ����L���Q��L���

PDWUL[>L@� �QHZ�GRXEOH>L��@�
`

�
�5HWXUQV�WKH�PDWUL[�HQWU\�DW�SRVLWLRQ��URZ�FRO�����,I�URZ���FRO�
�WKH�YDOXH�LV�DFWXDOO\�VWRUHG�DW�SRVLWLRQ��FRO�URZ���
�
SXEOLF�GRXEOH�JHW��LQW�URZ��LQW�FRO���^

LI��URZ�! �FRO�
UHWXUQ�PDWUL[>URZ@>FRO@�

HOVH
UHWXUQ�PDWUL[>FRO@>URZ@�

`

�
�6HWV�WKH�YDOXH�RI�WKH�PDWUL[�HQWU\�DW��URZ�FRO�����,I�URZ���

FRO�
�WKH�YDOXH�LV�DFWXDOO\�VWRUHG�DW�SRVLWLRQ��FRO�URZ���
�
SXEOLF�YRLG�VHW��LQW�URZ��LQW�FRO��GRXEOH�YDOXH���^

LI��URZ�! �FRO�
PDWUL[>URZ@>FRO@� �YDOXH�

HOVH
PDWUL[>FRO@>URZ@� �YDOXH�

`

�
�5HWXUQV�WKH�QXPEHU�RI�URZV�DQG�FROXPQV�LQ�WKH�PDWUL[�
�
SXEOLF�LQW�VL]H���^

UHWXUQ�PDWUL[�OHQJWK������7KH�VL]H�LV�WKH�QXPEHU�RI�URZV�
`

`����HQG�FODVV�6\PPHWULF0DWUL[

7KLV�FODVV�LV�LQ�WKH�ILOH 6\PPHWULF0DWUL[�MDYD��DQG�D�VPDOO�SURJUDP�WR�WHVW�LW�FDQ�EH�
IRXQG�LQ 7HVW6\PPHWULF0DWUL[�MDYD�

%\�WKH�ZD\��WKH�VWDQGDUG�IXQFWLRQ $UUD\V�FRS\2I�� FDQ
W�PDNH�D�IXOO�FRS\�RI�D�
�'�DUUD\�LQ�D�VLQJOH�VWHS��7R�GR�WKDW��\RX�QHHG�WR�FRS\�HDFK�URZ�VHSDUDWHO\��7R�PDNH�D�
FRS\�RI�D�WZR�GLPHQVLRQDO DUUD\�RI LQW��IRU�H[DPSOH�

LQW>@>@�%� �QHZ�LQW>$�OHQJWK@>@������%�KDV�DV�PDQ\�URZV�DV�$�
IRU��LQW�L� ����L���$�OHQJWK��L����^

%>L@� �$UUD\V�FRS\2I�$>L@��$>L@�OHQJWK�������&RS\�URZ�L�
`



����� &RQZD\
V�*DPH�2I�/LIH

$V�DQ�H[DPSOH�RI�PRUH�W\SLFDO��'�DUUD\�SURFHVVLQJ��OHW
V�ORRN�DW�D�YHU\�ZHOO�NQRZQ�
H[DPSOH��-RKQ�&RQZD\
V�*DPH�RI�/LIH��LQYHQWHG�E\�PDWKHPDWLFLDQ�-RKQ�+RUWRQ�
&RQZD\�LQ�������7KLV�*DPH�RI�/LIH�LV�QRW�UHDOO\�D�JDPH��DOWKRXJK�VRPHWLPHV�LW
V�
UHIHUUHG�WR�DV�D��]HUR�SHUVRQ�JDPH��WKDW�SOD\V�LWVHOI���,W
V�D��WZR�GLPHQVLRQDO�FHOOXODU�
DXWRPDWRQ���7KLV�MXVW�PHDQV�WKDW�LW
V�D�JULG�RI�FHOOV�ZKRVH�FRQWHQW�FKDQJHV�RYHU�WLPH�
DFFRUGLQJ�WR�GHILQLWH��GHWHUPLQLVWLF�UXOHV��,Q�/LIH��D�FHOO�FDQ�RQO\ KDYH�WZR�SRVVLEOH�
FRQWHQWV��,W�FDQ�EH��DOLYH��RU��GHDG���:H�ZLOO�XVH�D��'�DUUD\�WR�UHSUHVHQW�WKH�JULG��ZLWK�
HDFK�HOHPHQW�RI�WKH�DUUD\�UHSUHVHQWLQJ�WKH�FRQWHQW�RI�RQH�FHOO�LQ�WKH�JULG��,Q�WKH�JDPH��
DQ�LQLWLDO�JULG�LV�VHW�XS�LQ�ZKLFK�HDFK�FHOO�LV�PDUNHG�DV�HLWKHU�DOLYH�RU�GHDG��$IWHU�WKDW��
WKH�JDPH��SOD\V�LWVHOI���7KH�JULG�HYROYHV�WKURXJK�D�VHULHV�RI�WLPH�VWHSV��7KH�FRQWHQWV�
RI�WKH�JULG�DW�HDFK�WLPH�VWHS�DUH�FRPSOHWHO\�GHWHUPLQHG�E\�WKH�FRQWHQWV�DW�WKH�SUHYLRXV�
WLPH�VWHS��DFFRUGLQJ�WR�VLPSOH�UXOHV��(DFK�FHOO LQ�WKH�JULG�ORRNV�DW�LWV�HLJKW�QHLJKERUV�
�KRUL]RQWDO��YHUWLFDO��DQG�GLDJRQDO��DQG�FRXQWV�KRZ�PDQ\�RI�LWV�QHLJKERUV�DUH�DOLYH��
7KHQ�WKH�VWDWH�RI�WKH�FHOO�LQ�WKH�QH[W�VWHS�LV�GHWHUPLQHG�E\�WKH�UXOHV�

x ,I�WKH�FHOO�LV�DOLYH�LQ�WKH�FXUUHQW�WLPH�VWHS��,I�WKH�FHOO�KDV���RU���OLYLQJ�QHLJKERUV��
WKHQ�WKH�FHOO�UHPDLQV�DOLYH�LQ�WKH�QH[W�WLPH�VWHS��RWKHUZLVH��LW�GLHV���$�OLYLQJ�
FHOO�GLHV�RI�ORQHOLQHVV�LI�LW�KDV���RU���OLYLQJ�QHLJKERU��DQG�RI�RYHUFURZGLQJ�LI�LW�
KDV PRUH�WKDQ���OLYLQJ�QHLJKERUV��

x ,I�WKH�FHOO�LV�GHDG�LQ�WKH�FXUUHQW�WLPH�VWHS��,I�WKH�FHOO�KDV���OLYLQJ�QHLJKERUV��
WKHQ�WKH�FHOO�EHFRPHV�DOLYH�LQ�WKH�QH[W�WLPH�VWHS��RWKHUZLVH��LW�UHPDLQV�GHDG��
�7KUHH�OLYLQJ�FHOOV�JLYH�ELUWK�WR�D�QHZ�OLYLQJ�FHOO��

+HUH
V�D�SLFWXUH�RI�SDUW�RI�D�/LIH�ERDUG��VKRZLQJ�WKH�VDPH�ERDUG�EHIRUH�DQG�DIWHU�WKH�
UXOHV�KDYH�EHHQ�DSSOLHG��7KH�UXOHV�DUH�DSSOLHG�WR�HYHU\�FHOO�LQ�WKH�JULG��7KH�SLFWXUH�
VKRZV�KRZ�WKH\�DSSO\�WR�IRXU�RI�WKH�FHOOV�



7KH�*DPH�RI�/LIH�LV�LQWHUHVWLQJ�EHFDXVH�LW�JLYHV�ULVH�WR�PDQ\�LQWHUHVWLQJ�DQG�
VXUSULVLQJ�SDWWHUQV���/RRN�LW�XS�RQ�:LNLSHGLD���+HUH��ZH�DUH�MXVW�LQWHUHVWHG�LQ�ZULWLQJ�
D�SURJUDP�WR�VLPXODWH�WKH�JDPH��7KH�FRPSOHWH�SURJUDP�FDQ�EH�IRXQG�LQ�WKH�
ILOH /LIH�MDYD��,Q�WKH�SURJUDP��WKH�OLIH�JULG�LV�VKRZQ�DV�D�JULG�RI�VTXDUHV�LQ�ZKLFK�GHDG�
VTXDUHV�DUH�EODFN�DQG�OLYLQJ�VTXDUHV�DUH�ZKLWH���7KH�SURJUDP�
XVHV 0RVDLF&DQYDV�MDYD IURP 6HFWLRQ ��� WR�UHSUHVHQW�WKH�JULG��VR�\RX�ZLOO�DOVR�QHHG�
WKDW�ILOH�WR�FRPSLOH�DQG�UXQ�WKH�SURJUDP���,Q�WKH�SURJUDP��\RX�FDQ�ILOO�WKH�OLIH�ERDUG�
UDQGRPO\�ZLWK�GHDG�DQG�DOLYH�FHOOV��RU�\RX�FDQ�XVH�WKH�PRXVH�WR�VHW�XS�WKH�JDPH�
ERDUG��7KHUH�LV�D��6WHS��EXWWRQ�WKDW�ZLOO�FRPSXWH�RQH�WLPH�VWHS�RI�WKH�JDPH��DQG�D�
�6WDUW��EXWWRQ�WKDW�ZLOO�UXQ�WLPH�VWHSV�DV�DQ�DQLPDWLRQ�

:H
OO�ORRN�DW�VRPH�RI�WKH�DUUD\�SURFHVVLQJ�LQYROYHG�LQ�LPSOHPHQWLQJ�WKH�*DPH�RI�/LIH�
IRU�WKLV�SURJUDP��6LQFH�D�FHOO�FDQ�RQO\�EH�DOLYH�RU�GHDG��LW�LV�QDWXUDO�WR�XVH�D�WZR�
GLPHQVLRQDO�DUUD\�RI ERROHDQ>@>@ WR�UHSUHVHQW�WKH�VWDWHV�RI�DOO�WKH�FHOOV��7KH�DUUD\�
LV�QDPHG DOLYH��DQG DOLYH>U@>F@ LV�WUXH�ZKHQ�WKH�FHOO�LQ�URZ U��FROXPQ F LV�
DOLYH��7KH�QXPEHU�RI�URZV�DQG�WKH�QXPEHU�RI�FROXPQV�DUH�HTXDO�DQG�DUH�JLYHQ�E\�D�
FRQVWDQW� *5,'B6,=(��6R��IRU�H[DPSOH��WR�ILOO�WKH�/LIH�JULG�ZLWK�UDQGRP�YDOXHV��WKH�
SURJUDP�XVHV�VLPSOH�QHVWHG IRU ORRSV�

IRU��LQW�U� ����U���*5,'B6,=(��U����^
IRU��LQW�F� ����F���*5,'B6,=(��F����^

���8VH�D�����SUREDELOLW\�WKDW�WKH�FHOO�LV�DOLYH�
DOLYH>U@>F@� ��0DWK�UDQGRP�����������

`
`

1RWH�WKDW�WKH�H[SUHVVLRQ �0DWK�UDQGRP���������� LV�D�WUXH�IDOVH�YDOXH�WKDW�FDQ�
EH�DVVLJQHG�WR�D ERROHDQ DUUD\�HOHPHQW��7KH�DUUD\�LV�DOVR�XVHG�WR�VHW�WKH�FRORU�RI�WKH�
FHOOV�RQ�WKH�VFUHHQ��6LQFH�WKH�JULG�RI�FHOOV�LV�GLVSOD\HG�RQ�VFUHHQ�DV�D 0RVDLF&DQYDV��
VHWWLQJ�WKH�FRORUV�LV�GRQH�XVLQJ�WKH�0RVDLF&DQYDV�$3,��1RWH�WKDW�WKH�DFWXDO�GUDZLQJ�LV�
GRQH�LQ�WKH 0RVDLF&DQYDV FODVV��ZKLFK�KDV�LWV�RZQ��'�DUUD\�RI�W\SH &RORU>@>@ WR�
NHHS�WUDFN�RI�WKH�FRORUV�RI�HDFK�FHOO���7KH�/LIH�SURJUDP�MXVW�KDV�WR�VHW�WKH�FRORUV�LQ�WKH�
PRVDLF��XVLQJ�WKH�0RVDLF&DQYDV�$3,��7KLV�LV�GRQH�LQ�WKH�SURJUDP�LQ�D�PHWKRG�
QDPHG VKRZ%RDUG�� WKDW�LV�FDOOHG�HDFK�WLPH�WKH�ERDUG�FKDQJHV��$JDLQ��VLPSOH�
QHVWHG IRU ORRSV�DUH�XVHG�WR�VHW�WKH�FRORU�RI�HDFK�VTXDUH�LQ�WKH�JULG�

IRU��LQW�U� ����U���*5,'B6,=(��U����^
IRU��LQW�F� ����F���*5,'B6,=(��F����^

LI��DOLYH>U@>F@�
GLVSOD\�VHW&RORU�U�F�&RORU�:+,7(��

HOVH
GLVSOD\�VHW&RORU�U�F�QXOO�������6KRZV�WKH�EDFNJURXQG�

FRORU��EODFN�
`

`



2I�FRXUVH��WKH�PRVW�LQWHUHVWLQJ�SDUW�RI�WKH�SURJUDP�LV�FRPSXWLQJ�WKH�QHZ�VWDWH�RI�WKH�
ERDUG�E\�DSSO\LQJ�WKH�UXOHV�WR�WKH�FXUUHQW�VWDWH��7KH�UXOHV�DSSO\�WR�HDFK�LQGLYLGXDO�
FHOO��VR�DJDLQ�ZH�FDQ�XVH�QHVWHG�IRU�ORRSV�WR�ZRUN�WKURXJK�DOO�WKH�FHOOV�RQ�WKH�ERDUG��
EXW�WKLV�WLPH�WKH�SURFHVVLQJ�LV�PRUH�FRPSOLFDWHG��1RWH�ILUVW�WKDW�ZH�FDQ
W�PDNH�
FKDQJHV�WR�WKH�YDOXHV�LQ�WKH�DUUD\�DV�ZH�ZRUN�WKURXJK�LW��VLQFH�ZH�ZLOO�QHHG�WR�NQRZ�
WKH�ROG�VWDWH�RI�D�FHOO�ZKHQ�SURFHVVLQJ�LWV�QHLJKERULQJ�FHOOV��,Q�IDFW��WKH�SURJUDP�XVHV�
D�VHFRQG�DUUD\�WR�KROG�WKH�QHZ�ERDUG�DV�LW�LV�EHLQJ�FUHDWHG��:KHQ�WKH�QHZ�ERDUG�LV�
ILQLVKHG��LW�FDQ�EH�VXEVWLWXWHG�IRU�WKH�ROG�ERDUG��7KH�DOJRULWKP�JRHV�OLNH�WKLV�LQ�
SVHXGRFRGH�

OHW�QHZERDUG�EH�D�QHZ�ERROHDQ>@>@�DUUD\
IRU�HDFK�URZ�U�

IRU�HDFK�FROXPQ�F�
/HW�1�EH�WKH�QXPEHU�RI�QHLJKERUV�RI�FHOO��U�F��LQ�WKH�DOLYH�

DUUD\
LI���1�LV����RU��1�LV���DQG�DOLYH>U@>F@��

QHZERDUG>U@>F@� �WUXH�
HOVH

QHZERDUG>U@>F@� �IDOVH�
DOLYH� �QHZERDUG

1RWH�WKDW�DW�WKH�HQG�RI�WKH�SURFHVV� DOLYH LV�SRLQWLQJ�WR�D�QHZ�DUUD\��7KLV�GRHVQ
W�
PDWWHU�DV�ORQJ�DV�WKH�FRQWHQWV�RI�WKH�DUUD\�UHSUHVHQW�WKH�QHZ�VWDWH�RI�WKH�JDPH��7KH�ROG�
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