
9HQWLODWRU�$OORFDWLRQ�$FURVV�/RFDWLRQV�WR�0D[LPL]H�6XUYLYDO�
$QGUHZ�0��'DZ��'DYLG�$��*ROGEHUJ��'DYLG�%��6KPR\V�DQG�6KDQH�*��+HQGHUVRQ�
6FKRRO�RI�25,(��&RUQHOO�8QLYHUVLW\�
�
1HZV�UHSRUWV�PDNH�FOHDU�WKDW�WKHUH�LV�D�SUHVVLQJ�QHHG�IRU�YHQWLODWRUV�HYHU\ZKHUH�WKDW�&RYLG����
KDV�VXUJHG��7KLV�KDV�EHHQ�D�SURPLQHQW�LVVXH�LQ�*RYHUQRU�&XRPR¶V�GDLO\�XSGDWHV�RQ�WKH�
VLWXDWLRQ�LQ�1<�VWDWH��*RYHUQRU�&XRPR�KDV�VWDWHG�WKDW�LI�WKH�QHHG�KDG�DULVHQ��LW�QRZ�DSSHDUV�
WKDW�1<�VWDWH�ZLOO�KDYH�D�VXIILFLHQW�QXPEHU�RI�YHQWLODWRUV��KH�ZRXOG�KDYH�GLUHFWHG�YHQWLODWRUV�
IURP�DFURVV�WKH�VWDWH�WR�WKRVH�KRVSLWDOV�LQ�PRVW�GLUH�QHHG��6LQFH�WKH�SHDN�RI�WKH�HSLGHPLF�
DSSHDUV�WR�EH�DULVLQJ�DW�GLIIHUHQW�WLPHV�LQ�GLIIHUHQW�FRXQWLHV�DFURVV�WKH�VWDWH��VXFK�VKDULQJ�FDQ�
SRWHQWLDOO\�JUHDWO\�UHGXFH�WKH�QXPEHU�RI�YHQWLODWRUV�QHHGHG�LQ�WKH�VWDWH��

:H�KDYH�GHYHORSHG�D�WRRO�WKDW�FDQ�SURYLGH�DQVZHUV�WR�TXHVWLRQV�OLNH�WKH�IROORZLQJ�
�� +RZ�PDQ\�YHQWLODWRUV�DUH�QHHGHG�LQ�WKH�VWDWH�GXULQJ�WKH�SDQGHPLF��DOORZLQJ�WKDW�WKH�

SDQGHPLF�SHDNV�DW�GLIIHUHQW�WLPHV�LQ�GLIIHUHQW�ORFDWLRQV�WKURXJKRXW�WKH�VWDWH"�
�� ,I�WKH�VWDWH�IDFHV�D�VKRUWDJH�RI�YHQWLODWRUV��WKHQ�KRZ�VKRXOG�WKH\�EH�DOORFDWHG�WR�

KRVSLWDOV�RYHU�WLPH�WR�PLQLPL]H�GHDWKV"�
�� ,Q�WKH�ODWH�VWDJHV�RI�WKH�HSLGHPLF�KRZ�PDQ\�YHQWLODWRUV�FDQ�ZH�VDIHO\�VHQG�WR�RWKHU�

VWDWHV�LQ�QHHG"�

)RU�DOO�RI�WKHVH�TXHVWLRQV��WKH�PRGHO�FDQ�EH�XSGDWHG�IURP�GD\�WR�GD\�WR�SURYLGH�XSGDWHG�
SUHGLFWLRQV�DQG�UHFRPPHQGDWLRQV��

5HODWHG�ZRUN��H[SORUHV�WKLV�TXHVWLRQ�LQ�D�VLPLODU�PDQQHU��WKRXJK�LW�GRHV�QRW�UHO\�RQ�DV�PXFK�
UHDO�WLPH�LQIRUPDWLRQ��DQG�KDV�DQ�REMHFWLYH�IXQFWLRQ�WKDW�LV�OHVV�FOLQLFDOO\�IRFXVHG��

7KH�WRRO�UHTXLUHV�WKH�IROORZLQJ��LQSXWV��WR�JHQHUDWH�LWV�SUHGLFWLRQV�DQG�UHFRPPHQGDWLRQV��

�� 6XSSO\���7KH�QXPEHU�RI�YHQWLODWRUV�ZLWKLQ�WKH�VWDWH�SHU�GD\��7KLV�FDQ�LQFUHDVH�RU�
GHFUHDVH�RYHU�WLPH�WR�SHUPLW�SUHGLFWLRQV�XQGHU�GLIIHUHQW�DVVXPSWLRQV�DERXW�VXSSO\�RI�
YHQWLODWRUV��

�� +LVWRU\���7KH�QXPEHU�RI�SDWLHQWV�SODFHG�RQ�YHQWLODWRUV�E\�ORFDWLRQ�DQG�WLPH�WR�GDWH��7KH�
WHUP�³ORFDWLRQ´�KHUH�PHDQV�D�KRVSLWDO�RU�VHW�RI�KRVSLWDOV�RI�PRGHUDWH�VL]H��VD\�JUHDWHU�
WKDQ�����YHQWLODWRU�EHGV��6PDOOHU�ORFDWLRQV�FDQ�EH�DPDOJDPDWHG�WR�HQVXUH�VXLWDEOH�VL]H��

�� 3RWHQWLDO�)XWXUHV���$�VPDOO�QXPEHU��OHVV�WKDQ�����RI�SRWHQWLDO�IXWXUHV��DND�VFHQDULRV��IRU�
KRZ�WKH�HSLGHPLF�PLJKW�HYROYH�DFURVV�ORFDWLRQV�LQ�WKH�VWDWH��7KHVH�DUH�SRWHQWLDO�IXWXUHV�
IRU�ZKLFK�ZH�QHHG�WR�SODQ��DQG�FDQ�EH�REWDLQHG�WKURXJK�FRQVXOWDWLRQ�ZLWK�
HSLGHPLRORJLVWV��

3DWLHQWV��PD\��EH�EURNHQ�LQWR�JURXSV�GHILQHG�E\�DJH�DQG�RU�JHQGHU�DQG�RU�FR�PRUELGLWLHV��
SURYLGHG�WKDW�VXIILFLHQW�GDWD�LV�DYDLODEOH�RQ�KRZ�&RYLG����SURJUHVVHV�IRU�SDWLHQWV�ZLWKLQ�HDFK�
JURXS��

��



7KH�WRRO�JHQHUDWHV�WKH�IROORZLQJ��RXWSXWV��WR�JXLGH�GHFLVLRQV��

�� 7KH�QXPEHU�RI�YHQWLODWRUV�WKDW�HDFK�ORFDWLRQ�VKRXOG�KDYH�HDFK�GD\��7KLV�WKHQ�
GHWHUPLQHV�KRZ�PDQ\�YHQWLODWRUV�VKRXOG�EH�PRYHG�EHWZHHQ�ORFDWLRQV�HDFK�GD\��

�� 7KH�QXPEHU�RI�SDWLHQWV�LQ�HDFK�JURXS��DW�HDFK�ORFDWLRQ��ZKR�VKRXOG�EH�SODFHG�RQ�
YHQWLODWRUV�HDFK�GD\��

�� 7KH�SUHGLFWHG�QXPEHU�RI�GHDWKV��EURNHQ�GRZQ�E\�ORFDWLRQ�DQG�SDWLHQW�JURXS��RYHU�WKH�
FRXUVH�RI�WKH�HSLGHPLF��DV�D�FRQVHTXHQFH�RI�WKH�DERYH�GHFLVLRQV��7KH�PRGHO�PDNHV�WKH�
QXPEHU�RI�GHDWKV�DV�VPDOO�DV�SRVVLEOH��

+\SRWKHWLFDO�&DVH�

$V�D��K\SRWKHWLFDO��H[DPSOH�RI�WKH�XVDJH�RI�WKH�WRRO�ZH�GLVDJJUHJDWHG�1<�VWDWH�LQWR�WZR�
ORFDWLRQV��1<&�DQG�WKH�XSVWDWH�DUHD��7KH�WRRO�FDQ�ZRUN�ZLWK�PDQ\�PRUH�ORFDWLRQV��EXW�WKH�XVH�
RI���ORFDWLRQV�PDNHV�WKLV�H[DPSOH�PRUH�WUDQVSDUHQW��

7KHUH�DUH���SDWLHQW�DJH�JURXSV����������������������������������

�� 6XSSO\��������YHQWLODWRUV�ZLWK�QR�LQFUHDVH�RU�GHFUHDVH�WKURXJKRXW�WKH�HSLGHPLF��H[FHSW�
LQ�DQVZHULQJ�4��EHORZ��ZKHUH�ZH�YDULHG�WKLV�QXPEHU��

�� +LVWRU\���:H�XVHG�YDULRXV�GDWD�VRXUFHV�WR�REWDLQ�DQ�DSSUR[LPDWLRQ�RI�YHQWLODWRU�
DOORFDWLRQ�GHFLVLRQV�XS�WR�$SULO��WK��$�NH\�VRXUFH�ZDV�
KWWSV���JLWKXE�FRP�Q\FKHDOWK�FRURQDYLUXV�GDWD ����

�� 3RWHQWLDO�)XWXUHV���:H�FRQVWUXFWHG���VFHQDULRV�DV�GHSLFWHG�EHORZ��7KH�XSVWDWH�
VFHQDULRV�DUH�H[DJJHUDWHG�LQ�VL]H�WR�HQVXUH�WKDW�VKRUWDJHV�DULVH�GXULQJ�WKH�FRXUVH�RI�WKH�
HSLGHPLF�LQ�WKLV�K\SRWKHWLFDO�H[DPSOH��

7KH�VFHQDULRV�IRU�RQH�RI�WKH�SDWLHQW�JURXSV�LQ�1<&��OHIW��DQG�XSVWDWH��ULJKW���'D\V�DUH�PHDVXUHG�
IURP�0DUFK����'D\����RQZDUGV��

�

4XHVWLRQV�DQG�DQVZHUV��

�� +RZ�PDQ\�YHQWLODWRUV�DUH�QHHGHG"�
+HUH�LV�D�SORW�RI�WKH�HVWLPDWHG�QXPEHU�RI�GHDWKV�RYHU�WKH�HQWLUH�FRXUVH�RI�WKH�SDQGHPLF�
DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�YHQWLODWRUV��7KH�QXPEHU�RI�YHQWLODWRUV�UDQJHV�IURP�DV�

��



PDQ\�DV���������HQRXJK�WR�VXSSRUW�HYHQ�WKH�PRVW�H[WUHPH�VFHQDULR�PRGHOHG��WR�DV�IHZ�
DV�����DW�ZKLFK�SRLQW�HYHQ�WKH�OHDVW�YXOQHUDEOH�GHPRJUDSKLF�LV�LPSDFWHG��'XH�WR�WKH�JULP�
RXWORRN�IRU�YHQWLODWRU�SDWLHQWV�IDFHG�ZLWK�VKRUWDJHV��WKH�H[SHFWHG�QXPEHU�RI�GHDWKV�
LQFUHDVHV�YHU\�UDSLGO\�DV�WKH�QXPEHU�RI�YHQWLODWRUV�GHFUHDVHV��:KHQ�WKHUH�DUH�IHZHU�
YHQWLODWRUV�DYDLODEOH��PLOGHU�SRVVLEOH�IXWXUH�VFHQDULRV�DUH�LPSDFWHG��DQG�WKLV�OHDGV�WR�
VXEVWDQWLDO�LQFUHDVHV�LQ�IDWDOLW\�UDWHV��
�

�
�

�� +RZ�VKRXOG�YHQWLODWRUV�EH�DOORFDWHG�DFURVV�UHJLRQV�LQ�WKH�HYHQW�RI�D�VKRUWDJH"�
7KH�SORW�EHORZ�VKRZV�KRZ�YHQWLODWRUV�FDQ�EH�DOORFDWHG�EHWZHHQ�WKH�FLW\�DQG�XSVWDWH�
RYHU�WLPH��,Q�SUDFWLFH�ZH�VROYH�WKH�PRGHO�HDFK�GD\�WR�JHW�GDLO\�UHFRPPHQGDWLRQV��EXW�
WKHVH�SUHGLFWLRQV�FDPH�IURP�VROYLQJ�WKH�PRGHO�MXVW�RQFH�RQ�'D\�����$SULO�����7KLV�
SURYLGHV�D�SUHGLFWLRQ�IRU�WKH�RXWFRPHV�RYHU�WKH�UHPDLQLQJ�HSLGHPLF��7KH�SHDNV�LQ�
YHQWLODWRU�QHHG�LQ�WKH�FLW\�DQG�LQ�XSVWDWH�DUH�SUHGLFWHG�WR�KLW�DW�GLIIHUHQW�WLPHV��ZKLFK�LV�
H[SORLWHG�WR�UHGXFH�GHDWKV�E\�PRYLQJ�YHQWLODWRUV���
�
:H�VKRZ�UHVXOWV�IRU�MXVW�RQH�RI�WKH�VFHQDULRV��,Q�WKLV�VFHQDULR�D�VKRUWDJH�KLWV�DURXQG�
'D\����WKDW�ODVWV�IRU����GD\V��7KH�IROORZLQJ�SORWV�VKRZ�WKH�QXPEHU�RI�YHQWLODWRUV�
DVVLJQHG�WR�WKH�FLW\�DQG�WR�XSVWDWH�RYHU�WLPH��WKH�FXPXODWLYH�QXPEHU�RI�GHDWKV�VHHQ�RYHU�
WLPH�LQ�WKH�PRGHOHG�VFHQDULR��VROLG��YHUVXV�D�EHVW�FDVH�ZKHUH�WKHUH�LV�QR�VKRUWDJH�
�GDVKHG��LQ�1<&�DQG�LQ�WKH�XSVWDWH�DUHD�UHVSHFWLYHO\��

��



�

�
7KH�ODWWHU�WZR�SORWV�VKRZ�WKH�FXPXODWLYH�QXPEHU�RI�GHDWKV�LQ�1<&�DQG�XSVWDWH�RYHU�WKH�
FRXUVH�RI�WKH�HSLGHPLF��7KH�VROLG�OLQHV�VKRZ�ZKDW�KDSSHQV�LQ�WKH�PRGHOHG�VFHQDULR�ZLWK�
D�YHQWLODWRU�VKRUWDJH��7KH�GDVKHG�OLQHV�VKRZ�WKH�SURMHFWHG�GHDWKV�LQ�D�VHSDUDWH�
XQUHDOLVWLF�FDVH�ZKHUH�YHQWLODWRU�QXPEHUV�DUH�VXIILFLHQW�WKURXJKRXW�WKH�HSLGHPLF��WKH�
³EHVW�FDVH´���7KH�PRGHOHG�GHDWK�UDWH�RI�*URXSV���DQG���VXUJHV�DURXQG�'D\����UHODWLYH�

��



WR�WKH�EHVW�FDVH�GXH�WR�D�VKRUWDJH�RI�YHQWLODWRUV��\HW�WKH�JDS�QDUURZV�E\�DURXQG�'D\�����
7KH�UHDVRQ�LV�WKDW�PDQ\�RI�WKRVH�*URXS���DQG���SDWLHQWV�VWLOO�ZRXOG�KDYH�GLHG��HYHQ�LI�
WKH\�KDG�UHFHLYHG�D�YHQWLODWRU��7KH\�GLH�ODWHU��HYHQ�LQ�WKH�VR�FDOOHG�³EHVW�FDVH�´�7KH�
JDSV�EHWZHHQ�WKH�VROLG�DQG�GDVKHG�OLQHV�RQ�'D\�����VKRZ�WKH�QXPEHU�RI�GHDWKV�
FDXVHG�E\�WKH�VKRUWDJH�RI�YHQWLODWRUV�RYHU�WKH�HQWLUH�FRXUVH�RI�WKH�HSLGHPLF��
�

�� +RZ�PDQ\�YHQWLODWRUV�FDQ�ZH�VDIHO\�VHQG�WR�RWKHU�VWDWHV�LQ�QHHG"�
7KH�SORW�EHORZ�VKRZV�WKH�HVWLPDWHG�QXPEHU�RI�GHDWKV�DV�D�IXQFWLRQ�RI�WKH�QXPEHU�RI�
YHQWLODWRUV�ZH�VHQG�WR�RWKHU�VWDWHV�RQ�'D\�����0D\������*LYHQ�WKH�LQLWLDO�VWRFN�RI�������
YHQWLODWRUV������YHQWLODWRUV�FDQ�VDIHO\�EH�VHQW�ZLWKRXW�LQFXUULQJ�DGGLWLRQDO�GHDWKV��
+RZHYHU��DV�WKH�QXPEHU�RI�YHQWLODWRUV�VHQW�DZD\�LQFUHDVHV��VKRUWDJHV�EHJLQ�DQG�WKH�
QXPEHU�RI�GHDWKV�LQFUHDVHV�DV�D�UHVXOW��2XU�VFHQDULRV�DOORZHG�WKDW�WKHUH�FRXOG�EH�D�
³VHFRQG�KXPS´�LQ�WKH�QXPEHU�RI�FDVHV�SUHVHQWLQJ�DIWHU�0D\����WKDW�LV�XQNQRZQ�LQ�WLPLQJ�
DQG�VL]H�EXW�DOO�VFHQDULRV�ZHUH�PRGHVW�LQ�VL]H�FRPSDUHG�WR�WKH�SDVW��

�
�
,Q�WKLV�H[DPSOH��DW�DQ�DLG�VL]H�RI�������YHQWLODWRUV�WKHUH�LV�QRW�DQ\�VKRUWIDOO�IRU�6FHQDULR�
���WKH�VHFRQG�PRVW�VHYHUH�FDVH��+RZHYHU��LQ�WKH�PRVW�H[WUHPH�FDVH��6FHQDULR����WKH�
������UHPDLQLQJ�YHQWLODWRUV�DUH�QRW�HQRXJK��DV�VKRZQ�LQ�WKH�IROORZLQJ�SDLU�RI�SORWV��
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