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$�.QRZOHGJH-&XOWXUDO�'LVFRQQHFW�EHWZHHQ�WKH�*RYHUQPHQW�
DQG�,QGXVWU\�:RUNIRUFH 

E\�5XVVHOO�$��9DFDQWH��3K�'� 

7KH�2FWREHU������DQG�WKH�0DUFK������%RHLQJ�����0$;�FUDVK�
HV�WKDW�FDXVHG�����GHDWKV�LV�LQGLFDWLYH�RI�D�NQRZOHGJH-FXOWXUDO�
GLVFRQQHFW�EHWZHHQ�WKH�JRYHUQPHQW¶V�RYHUVLJKW�IXQFWLRQ�DQG�WKH�
WHFKQLFDO�DQG�HFRQRPLF�SULRULWLHV�RI�LQGXVWU\��7KLV�GLVFRQQHFW�
PDQLIHVW�LWVHOI�LQ�IRXU�ZD\V��7KH�ILUVW�RQH�LV�WKH�FDSLWXODWLRQ�RI�
JRYHUQPHQW�RYHUVLJKW�DQG�FRQWURO�WR�LQGXVWU\�GHPDQGV�IRU�OHVV�
JRYHUQPHQW�UHJXODWLRQV�DQG�JXLGDQFH��6HFRQGO\��WKH�JRYHUQ�
PHQW¶V�VHHPLQJO\�P\RSLF�IRFXV�RQ�DFTXLVLWLRQ�DQG�UHODWHG�SROLF\�
DQG�SURFHGXUHV�DW�WKH�H[SHQVH�RI�WHFKQLFDO�NQRZOHGJH�DQG�H[SHU�
WLVH��1H[W��WKH�ODFN�RI�WUDLQLQJ�ZLWKLQ�JRYHUQPHQW�DQG�LQGXVWU\�
�EXW�DFXWHO\�LQ�JRYHUQPHQW��SHUWDLQLQJ�WR�WKH�UHOLDELOLW\�DQG�V\V�
WHPV�HQJLQHHULQJ�GLVFLSOLQHV��/DVWO\��WKH�SURILW�GULYHQ�PRWLYDWH�
WKDW�FUHDWHV�D�FXOWXUH�ZLWKLQ�JRYHUQPHQW�DQG�LQGXVWU\�WKDW�WROHU�
DWHV�OLIH�F\FOH�SURFHVV�VKRUW-FXWV�IRU�HFRQRPLF�UHZDUGV� 

7KH�UHODWLRQ�EHWZHHQ�JRYHUQPHQW�DQG�LQGXVWU\�PD\�QRZ�EH�UH�
FHLYLQJ�VRPH�FORVH�VFUXWLQ\�GXH�WR�WKH�WZR�%RHLQJ�����0$;�
FUDVKHV��+RZHYHU��WKH�GHOHJDWLRQ�RI�PDQ\�IRUPHU�JRYHUQPHQW�
RYHUVLJKW�UHVSRQVLELOLWLHV�LV�QRW�UHVWULFWHG�WR�%RHLQJ�DQG�WKH�
)$$��7KH�ODFN�RI�JRYHUQPHQW�RYHUVLJKW�RI�LQGXVWU\�LQ�JHQHUDO�LV�
SHUYDVLYH�WKURXJKRXW�PRVW�RI�WKH�JRYHUQPHQW-LQGXVWU\�UHODWLRQ�
VKLSV�LUUHVSHFWLYH�RI�JRYHUQPHQW�DJHQF\�RU�W\SH�RI�LQGXVWU\��)RU�
H[DPSOH��WKH�DFTXLVLWLRQ�UHIRUP�PHDVXUHV�XQGHU�6HFUHWDU\�RI�'H�
IHQVH�3HUU\�LQ������VLJQLILFDQWO\�UHGXFHG�WKH�RYHUVLJKW�UROH�RI�
WKH�JRYHUQPHQW�FRQWUDFWLQJ�DQG�WHFKQLFDO�FRPPXQLWLHV��'XULQJ�
WKH�VDPH�WLPH�SHULRG��'R'�WXUQHG�RYHU�EDVH�KRXVLQJ�UHVSRQVLELO�
LWLHV�WR�FRQWUDFWRUV��7RGD\�PDQ\�PLOLWDU\�SHUVRQQHO�IDPLOLHV�DUH�
OLYLQJ�LQ�UHVLGHQFHV�WKDW�DUH�PROG�DQG�UDW�LQIHVWHG� 

*RYHUQPHQW�DJHQFLHV�GXULQJ�WKH�����V�ZHUH�IRUFHG�WR�\LHOG�
PDQ\�RI�WKHLU�RYHUVLJKW�UHVSRQVLELOLWLHV�GXH�WR�&RQJUHVVLRQDO�
SUHVVXUH��WKDW�ZDV�LQ�WXUQ�UHVSRQGLQJ�WR�SROLWLFDO�SUHVVXUH�IURP�
LQGXVWU\�WR�³JHW�JRYHUQPHQW�RII�LWV�EDFN�´�,QGXVWU\�LQVLVWHG�WKDW�
WKH�QXPHURXV�JRYHUQPHQW�UHJXODWLRQV�DQG�SURFHGXUHV�ZHUH�FRVW�
LQJ�WKHP�PRQH\�DQG�GXOOLQJ�WKHLU�FRPSHWLWLYH�HGJH��7KLV�SHU�
VSHFWLYH��ZKLOH�FRQWDLQLQJ�VRPH�DFFXUDF\��LV�REYLRXVO\�QRW�UH�
IOHFWLYH�RI�FXUUHQW�UHDOWLHV� 

;�ŽŶƟŶƵĞĚ�ŽŶ�ƉĂŐĞ�ϮͿ 

0DLQWDLQLQJ�<RXU�:RUNIRUFH�
7KURXJK�67(0�2XWUHDFK 

E\�5DOSK�7LOOLQJKDVW�DQG�0R�0DQVRXUL 

,W�LV�FOHDU�ZLWK�D�V\VWHPV�PLQGVHW�DOO�SUR�
FHVVHV�DQG�SURGXFWV�EHFRPH�FRPSOH[�
ZKHQ�\RX�VWDUW�WR�IRFXV�RQ�WKHP��:KHQ�
WU\LQJ�WR�PDLQWDLQ�\RXU�ZRUNIRUFH��D�V\V�
WHPV�YLHZ�LV�FULWLFDO�WR�IXOO\�DSSUHFLDWH�
WKH�FRPSOH[LW\�RI�WKH�WDVN��)DFWRUV�VXFK�
DV�PRWLYDWLRQ��VDODU\��ZRUN�ORFDWLRQ��
IDPLO\�OLIH�DQG�ZRUN�HQYLURQPHQW�DUH�DOO�
VLJQLILFDQW��:LWKLQ�WKLV�FRQVWUXFW��HYHU\�
SHUVRQ�LQ�PDQDJHPHQW�LV�RQ�D�FRQVWDQW�
TXHVW�WR�RSWLPL]H�5HOLDELOLW\��0DLQWDLQD�
ELOLW\�DQG�6XVWDLQDELOLW\��506��DV�LW�UH�
ODWHV�WR�WKHLU�ZRUNIRUFH��$Q\�PDQDJHU�
ZKR�KDV�WR�KLUH�RU�WU\�WR�PRWLYDWH�WKH�

;�ŽŶƟŶƵĞĚ�ŽŶ�ƉĂŐĞ�ϯͿ 
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7KH�JURXQGLQJ�RI�WKH�%RHLQJ�����
0$;�VHULHV�FHUWDLQO\�KDV�QHJDWLYH�
O\�LPSDFWHG�WKH�SURILWDELOLW\�RI�WKH�
%RHLQJ�&RPSDQ\��&XUUHQW�SUHOLPL�
QDU\�LQYHVWLJDWLRQ�ILQGLQJV�LQWR�WKH�
WZR�GHDGO\�%RHLQJ�����0$;�
FUDVKHV�LQGLFDWH�WKDW�VHOI�LQVSHFWLRQ�
E\�%RHLQJ�SHUVRQQHO�LV�D�FRQWULE�
XWLQJ�IDFWRU��6LPLODUO\��WKH�ODFN�RI�
JRYHUQPHQW�WHFKQLFDO�RYHUVLJKW�
ZLWK�UHVSHFW�WR�EDVH�KRXVLQJ�KDV�
LQIOLFWHG�PXFK�SDLQ�DQG�VXIIHULQJ�
RQ�LWV�PLOLWDU\�UHVLGHQWV��DV�ZHOO�DV�
VKRZQ�WKDW�FRUUHFWLYH�UHSDLU�
PHDVXUHV�KDYH�EHHQ�H[FHHGLQJO\�
H[SHQVLYH� 

7KH�SUROLILF�SURGXFWLRQ�RI�UHJXOD�
WLRQV��UXOHV�DQG�SURFHGXUHV�FKDUWV�
E\�IRONV�LQ�D�JRYHUQPHQW�OHDGHUVKLS�
SRVLWLRQ�LV�ZHOO-NQRZQ�WR�PRVW�JRY�
HUQPHQW-LQGXVWU\�HPSOR\HHV��$Q\�
RQH�ZKR�KDV�HYHU�DWWHQGHG�D�FRQIHU�
HQFH��V\PSRVLXP�RU�ZRUNVKRS�DW�
ZKLFK�D�JRYHUQPHQW�HPSOR\HH�
PDGH�D�SUHVHQWDWLRQ�XQGHUVWDQGV�
WKDW�UHJXODWLRQV��SROLFLHV�DQG�SURFH�
GXUHV�ZLOO�EH�WKH�WRSLFV�RI�GLVFXV�
VLRQ��3UHVHQWDWLRQV�RI�WKLV�W\SH�DUH�
LQWHQGHG�WR�LQIRUP�JRYHUQPHQW-
LQGXVWU\�UHSUHVHQWDWLYHV�DERXW�DF�
TXLVLWLRQ�DQG�FRQWUDFWXDO�H[SHFWD�
WLRQ�SHUWDLQLQJ�WR�FRVW��VFKHGXOH�DQG�
SHUIRUPDQFH—ZKLFK�RI�FRXUVH�LV�
LPSRUWDQW�IRU�PRVW�WR�XQGHUVWDQG��
+RZHYHU��VXEVWDQWLYH�WHFKQLFDO�LQ�
IRUPDWLRQ�DQG�NQRZOHGJH�LV�VOLJKW�
HG�LQ�IDYRU�RI�SURPRWLQJ�DQG�H[�
SODLQLQJ�UHJXODWLRQV��SROLFLHV�DQG�
SURFHGXUHV��,W�SUREDEO\�LV�VDIH�WR�
VD\�WKDW�WKH�ORQJHU�WKDW�DQ�HPSOR\HH�
UHPDLQV�LQ�JRYHUQPHQW�VHUYLFH��RI�
FRXUVH�WKHUH�DUH�H[FHSWLRQV��WKH�OHVV�
FKDQFH�GRHV�KH�RU�VKH�KDYH�WR�UH�
PDLQ�RQ�WKH�FXWWLQJ�HGJH�RI�WHFK�
QRORJ\��7KLV�KDV�HYLGHQWO\�EHFRPH�
DQ�LQFUHDVLQJ�SUREOHP�DV�D�UHVXOW�RI�
GHFUHDVHG�JRYHUQPHQW�RYHUVLJKW�RI�

LQGXVWU\�DFWLYLWLHV� 

7KH�ORZ�SULRULW\�JLYHQ�WR�WUDLQLQJ��
HVSHFLDOO\�WHFKQLFDO�WUDLQLQJ��ZLWKLQ�
WKH�JRYHUQPHQW�PHDQV�WKDW�HQJL�
QHHUV�DQG�UHODWHG�WHFKQLFDO�SURIHV�
VLRQV�DUH�LQFUHDVLQJO\�EHFRPLQJ�
OHVV�LQWHUHVWHG�LQ�HVWDEOLVKLQJ�D�JRY�
HUQPHQW�FDUHHU��$OO�DUH�DZDUH��ERWK�
VHDVRQHG�SURIHVVLRQDOV�RU�WKRVH�MXVW�
RXW�RI�FROOHJH��WKDW�WUDLQLQJ�LV�D�ORZ�
EXGJHW�SULRULW\�ZKLOH�WUDLQLQJ�WKDW�
ZLOO�NHHS�WKHLU�NQRZOHGJH�DQG�H[�
SHULHQFH�RQ�WKH�FXWWLQJ�HGJH�RI�
WHFKQRORJ\�LV�LQIUHTXHQW��LI�DW�DOO��
0RUHRYHU��WKH�VFDQW�RSSRUWXQLW\�IRU�
SURIHVVLRQDO�FDUHHU�GHYHORSPHQW�
ZLOO�SUHYHQW�WKHP�IURP�VXFFHVVIXOO\�
SHUIRUPLQJ�WKHLU�UHPDLQLQJ�LQGXVWU\�
RYHUVLJKW�UHVSRQVLELOLWLHV��+RZHYHU��
KRZ�FDQ�JRYHUQPHQW�UHSUHVHQWD�
WLYHV�RYHUVHH�LQGXVWU\�SURMHFWV�
ZKHQ�WKH\�RIWHQ�ODFN�WKH�NQRZOHGJH�
DQG�H[SHUWLVH�RI�WHFKQLFDO�LQGXVWU\�
SHUVRQQHO�SHUIRUPLQJ�D�WDVN" 

3URILW�LV�QRW�DQ�LQKHUHQWO\�GLUW\�
ZRUG��,WV�PHDQLQJ�GRHV�KRZHYHU��
EHFRPH�FRUUXSW�ZKHQ�JUHHG�PRWL�
YDWHV�FRPSDQLHV�DQG�LQGLYLGXDOV�WR�
WUDGH�RII�D�JUHDWHU�JRRG�IRU�WKHLU�
RUJDQL]DWLRQ�RU�VHOI��7DNLQJ�VKRUW-
FXWV��H�J��QRW�SURSHUO\�DGGUHVVLQJ�
UHOLDELOLW\��V\VWHPV�HQJLQHHULQJ�DQG�
LQWHURSHUDELOLW\�LVVXHV�HDUO\-RQ�DQG�
WKURXJK�D�V\VWHPV�OLIH�F\FOH�EH�
FDXVH�WKHUH�LV�D�VXVSLFLRQ�WKDW�LW�ZLOO�
DGYHUVHO\�LPSDFW�D�FRPSDQ\¶V�SURI�
LW�FDQ�SURYH�WR�EH�GHYDVWDWLQJ�WR�WKH�
FRPSDQ\�DQG�WKH�XVHU�FRPPXQLW\��
7KH�%RHLQJ�6XSHU�0$;�DQG�WKH�
PLOLWDU\�EDVH�KRXVLQJ�H[SHULHQFHV�
DPSO\�LOOXVWUDWH�WKLV� 

7KH�VHFRQG�WHQVLRQ�DVVRFLDWHG�ZLWK�
SURILW�LV�ZLWKLQ�WKH�FRQWH[W�RI�WKH�
JRYHUQPHQW-LQGXVWU\�FRPSOH[��UH�
YROYLQJ�GRRU�V\QGURPH��GLVFXVVHG�
E\�3UHVLGHQW�(LVHQKRZHU��,W�LV�QRW�
XQFRPPRQ�IRU�D�JRYHUQPHQW�HP�
SOR\HH�WR�VHHN�RXW�D�PRUH�OXFUDWLYH�
HFRQRPLF�LQGXVWU\�SRVLWLRQ�VRPH�
WLPH�GXULQJ�WKHLU�FDUHHU�RU�MXVW�

VKRUWO\�DIWHU�UHWLULQJ��:LWK�IXWXUH�
SRVVLEOH�HPSOR\PHQW�RSSRUWXQLW\�LQ�
PLQG��WKH�REYLRXV�TXHVWLRQ�WR�DVN�LV�
KRZ�ULJRURXV�ZLOO�EH�D�JRYHUQPHQW�
UHSUHVHQWDWLYH¶V�RYHUVLJKW�RI�D�SDU�
WLFXODU�LQGXVWU\�WKDW�PD\�HPSOR\�
KLP�RU�KHU"�7KLV�REVHUYDWLRQ�LV�QRW�
WR�FDOO�LQWR�TXHVWLRQ�WKH�SUHSRQGHU�
DQFH�RI�KDUGZRUNLQJ�JRYHUQPHQW�
SURIHVVLRQDOV�WKDW�GR�SURSHUO\�SHU�
IRUP�WKHLU�LQGXVWU\�RYHUVLJKW�WDVNV��
:KDW�LV�EHLQJ�H[SUHVVHG�LV�WKDW�VDO�
DULHV�KDYH�EHHQ�HVWDEOLVKHG�WKDW�DUH�
FRPSDUDEOH�WR�VLPLODUO\�VNLOOHG�SUR�
IHVVLRQDOV�LQ�LQGXVWU\� 

7KH�WKUHDG�RI�FRQWLQXLW\�WKDW�OHQGV�
LWVHOI�WR�D�EHWWHU�XQGHUVWDQGLQJ�RI�
WKH�³GLVFRQQHFW´�EHWZHHQ�WKH�JRY�
HUQPHQW-LQGXVWU\�ZRUNIRUFH�FDQ�EH�
IRXQG�LQ�WKH�GLVFXVVLRQ�DERYH�SHU�
WDLQLQJ�WR�WKH�JRYHUQPHQW�VXUUHQ�
GHULQJ�PXFK�RI�LWV�RYHUVLJKW�UH�
VSRQVLELOLWLHV�WR�LQGXVWU\�VHOI-
LQVSHFWLRQV��7KLV�FKDQJH�KDV�PDU�
JLQDOL]HG�JRYHUQPHQW�RYHUVLJKW�UH�
VSRQVLELOLWLHV�DQG�RSSRUWXQLWLHV��LV�
UHVSRQVLEOH�IRU�LQFUHDVHG�JRYHUQ�
PHQW�UHSUHVHQWDWLYH¶V�IRFXV�RQ�SROL�
FLHV�DQG�UHJXODWLRQV�DW�WKH�H[SHQVH�
RI�WHFKQLFDO�NQRZOHGJH�DQG�H[SHU�
WLVH��ZKLFK�LQ�WXUQ�UHVXOWHG�LQ�OHVV�
GHPDQG�IRU�WHFKQLFDO�WUDLQLQJ��WKDW�
KDV�WKH�WUDJLF�FRQVHTXHQFH�RI�GH�
SOHWLQJ�WKH�GHVLUH�RI�SURIHVVLRQDOV�
IURP�SXUVXLQJ�D�FDUHHU�LQ�JRYHUQ�
PHQW�VHUYLFH��:KLOH�LW�FDQQRW�EH�
FDWHJRULFDOO\�VWDWHG�WKDW�LI�WKH�IRXU�
PHDVXUHV�GLVFXVVHG�DERYH�ZHUH�DG�
HTXDWHO\�DGGUHVVHG�DQG�PDQDJHG�
WKHUH�ZRXOG�QRW�EH�WZR�%RHLQJ�
0$;�FUDVKHV�RU�XQKHDOWK\�DQG�XQ�
VDIH�PLOLWDU\�KRXVLQJ�LVVXHV��:KDW�
FDQ�EH�VDLG��LV�WKDW�WKH�SUREDELOLW\�
RI�WKHVH�GLVDVWHUV�RFFXUULQJ�DV�WKH\�
GLG�ZRXOG�KDYH�EHHQ�OHVV� 

;�ŽŶƟŶƵĞĚ�ĨƌŽŵ�ƉĂŐĞ�ϭͿ 

$�.QRZOHGJH-&XOWXUDO�'LVFRQQHFW�EH�
WZHHQ�WKH�*RYHUQPHQW�DQG�,QGXVWU\�
:RUNIRUFH��&RQWLQXHG� 



ϯ 

ZRUNIRUFH�NQRZV�WKLV�FDQ�EH�D�GLIIL�
FXOW�DQG�FRQWLQXRXV�WDVN��2QH�PHWK�
RG�WKDW�FDQ�EH�OHYHUDJHG�WR�LQIOX�
HQFH�WKLV�LVVXH�LV�XVLQJ�HPSOR\HH-
EDVHG�2XWUHDFK�SURJUDPV�WR�JR�RXW�
DQG�WU\�WR�EXLOG�WKH�QH[W�JHQHUDWLRQ�
ZRUNIRUFH�LQ�\RXU�DUHD�RI�H[SHUWLVH��
)RU�RXU�RUJDQL]DWLRQ��WKLV�LV�LQ�WKH�
DUHD�RI�VFLHQWLVWV�DQG�HQJLQHHUV�
�6	(��WKURXJK�6FLHQFH��7HFKQROR�
J\��(QJLQHHULQJ�DQG�0DWKHPDWLFV�
RU�67(0�2XWUHDFK��7KH�RXWUHDFK�
\RXU�RUJDQL]DWLRQ�FRQGXFWV�FDQ�EH�
RXWVLGH�RI�WKH�67(0�SURJUDP�WR�
ZDUGV�RWKHU�GHVLUHG�DUHDV�RI�H[SHU�
WLVH�WKDW�\RXU�ZRUNIRUFH�QHHGV��8WL�
OL]LQJ�RXWUHDFK�KDV�EHHQ�IRXQG�WR�EH�
D�JUHDW�ZD\�WR�QRW�RQO\�JURZ�\RXU�
IXWXUH�ZRUNIRUFH��EXW�WR�DOVR�PDLQ�
WDLQ�DQG�VXSSRUW�HQWKXVLDVP�DQG�
LQWHUHVW�WRZDUGV�\RXU�RUJDQL]DWLRQ¶V�
PLVVLRQ�DQG�JRDOV� 

%DFN�LQ�������WKH�86�$UP\�FRQ�
GXFWHG�D�VXUYH\�RQ�WKHLU�ZRUNIRUFH�
RI�DSSUR[LPDWHO\�����WR�����VFLHQ�
WLVWV�DQG�HQJLQHHUV�ZKR�ZHQW�RXW�
LQWR�WKH�FRPPXQLW\�WR�FRQGXFW�
67(0�2XWUHDFK�DW�OHDVW�RQFH�D�\HDU�
>�@�� 

)LJXUH���������RI�6	(�3URIHVVLRQDOV�LQGL�
FDWHG�WKDW�FRQGXFWLQJ�RXWUHDFK�KDG�DQ�

LQFUHDVH�LQ�MRE�VDWLVIDFWLRQ 

7KLV�RXWUHDFK�VXSSRUWHG�NLQGHUJDU�
WHQ�WKURXJK�KLJK�VFKRRO��DQG�HYHQ�
FROOHJHV��WR�SURPRWH�WKH�DUHDV�RI�
67(0�IRU�ERWK�XQGHUVWDQGLQJ�DQG�

LQWHUHVW��)URP�WKLV�VXUYH\�WKH\�
IRXQG�WKDW�����RI�WKH�HPSOR\HHV�
IHOW�WKH\�KDG�D�MRE�VDWLVIDFWLRQ�LQ�
FUHDVH�IURP�GRLQJ�67(0�2XWUHDFK��
7KLV�GLUHFWO\�OLQNV�EDFN�LQWR�WKLV�
QHHG�WR�DOZD\V�EH�ORRNLQJ�IRU�PHWK�
RGV�WR�PDLQWDLQ�\RXU�FXUUHQW�ZRUN�
IRUFH��ZKLOH�NHHSLQJ�WKHP�HQWKXVL�
DVWLF��HQJDJHG�DQG�IRFXVHG�RQ�WKHLU�
ZRUN� 

7KH�VXUYH\�DOVR�LGHQWLILHG�WUHQGV�LQ�
WKH�FRPPHQWV�SURYLGHG�E\�WKH�6	(�
SDUWLFLSDQWV�ILQGLQJ�WKUHH�PDLQ�UHD�
VRQV�WKDW�WKH�6	(¶V�IHOW�WKDW�WKH\�
KDG�DQ�LQFUHDVH�LQ�WKHLU�PRWLYDWLRQ�
DQG�MRE�VDWLVIDFWLRQ��7KH�ILUVW�EHLQJ�
WKH\�IHOW�WKDW�WKH\�ZHUH�JLYLQJ�EDFN�
WR�WKH�FRPPXQLW\��%\�KDYLQJ�WKLV�
GLUHFW�LQWHUDFWLRQ�ZLWK�WKH�FRPPX�
QLW\�DQG�VWXGHQWV��D�KXPDQLWDULDQ�
IHHO�ZDV�DFKLHYHG�ZKLFK�KDV�EHHQ�
LGHQWLILHG�DV�D�OLQN�WR�MRE�VDWLVIDF�
WLRQ�E\�PXOWLSOH�VWXGLHV�LQFOXGLQJ�
%RUJRQRYL¶V�ZRUN�LOOXVWUDWLQJ�WKLV�
SRVLWLYH�OLQN�>�@�� 

)LJXUH����67(0�FDUHHU�SLSHOLQH�VWDJHV� 

7KH�VHFRQG�UHDVRQ�UHODWHV�WR�WKH�
EXV\�SDFH�DW�ZRUN��6WHSSLQJ�DZD\�
IURP�WKHLU�GDLO\�ZRUN�URXWLQH�DO�
ORZHG�WKHP�WR�UHFKDUJH�DQG�FDWFK�D�
EUHDWK��7KH�WKLUG�DQG��PD\EH�DUJXD�
EO\��WKH�PRVW�LPSRUWDQW�UHDVRQ�LV�
FRQGXFWLQJ�RXWUHDFK�ZLWK�VWXGHQWV�
UHPLQGHG�WKHP�RI�ZK\�WKH\�EHFDPH�
DQ�HQJLQHHU�RU�VFLHQWLVW�LQ�WKH�ILUVW�
SODFH��*RLQJ�EDFN�LQWR�WKH�VFKRROV�
UHNLQGOHG�WKDW�HDUO\�H[FLWHPHQW�DQG�
LQWHUHVW�LQWR�WKH�ILHOG�WKDW�WKH\�
FKRVH�IRU�WKHLU�FDUHHU��7KHVH�WKUHH�
UHDVRQV�ZHUH�LGHQWLILHG�E\�6	(¶V�DW�
YDULRXV�SRLQWV�LQ�WKHLU�FDUHHU��
ZKHWKHU�WKH\�ZHUH�IUHVK�RXW�RI�
VFKRRO�RU�D����\HDU�YHWHUDQ��7KLV�
LOOXVWUDWHV�WKDW�WKHVH�WKUHH�DUHDV�DUH�
XQLYHUVDO��QR�PDWWHU�ZKDW�VWDJH�\RX�
DUH�LQ�DV�DQ�HPSOR\HH�LQ�\RXU�FRP�
SDQ\��DQG�FDQ�LPSDFW�WKH�HPSOR\HH�
V\VWHPV�PRGHO� 

%H\RQG�VXSSRUWLQJ�\RXU�ZRUNIRUFH�

WKURXJK�FDUHHU�VDWLVIDFWLRQ��DQRWKHU�
DGGHG�EHQHILW�RI�FRQGXFWLQJ�RXW�
UHDFK�LV�PDLQWDLQLQJ�WKH�FDUHHU�
SLSHOLQH�IRU�\RXU�IXWXUH�ZRUNIRUFH��
6HQGLQJ�\RXU�HPSOR\HHV�LQWR�WKH�
FODVVURRP�DOORZV�WKHP�WR�DLG�VWX�
GHQWV�LQ�XQGHUVWDQGLQJ�DQG�JURZLQJ�
LQWHUHVW�LQ�WKH�FDUHHUV�LPSRUWDQW�WR�
\RXU�RUJDQL]DWLRQ��<RXU�SURIHVVLRQ�
DOV�KDYH�D�XQLTXH�SHUVSHFWLYH�WKDW�
PRVW�WHDFKHUV�FDQQRW�SURYLGH�WKDW�
FDQ�DLG�LQ�VKHSKHUGLQJ�WKH�VWXGHQW�
DV�WKH\�PRYH�WKURXJK�GLVWLQFW�VWDJ�
HV�RI�FDUHHU�XQGHUVWDQGLQJ� 

,I�\RX�DUH�LQ�D�SRVLWLRQ�WR�OHDG�RU�
PDQDJH�\RXU�RUJDQL]DWLRQ¶V�ZRUN�
IRUFH��VWDUWLQJ�DQ�2XWUHDFK�SURJUDP�
FDQ�IHHO�OLNH�DQ�RYHUZKHOPLQJ�WDVN��
7R�JHW�\RX�VWDUWHG��WKHUH�DUH�D�IHZ�
EHVW�SUDFWLFHV�WR�FRQVLGHU�� 

)LUVW��FDQYDV�\RXU�FRPSDQ\�IRU�HP�
SOR\HHV�ZKR�PD\�EH�LQWHUHVWHG�RU�
DOUHDG\�GRLQJ�RXWUHDFK�RQ�WKHLU�
RZQ��1H[W��ORRN�IRU�VFKRROV�WKDW�
HPSOR\HHV�DOUHDG\�KDYH�FKLOGUHQ�LQ��
8VH�WKLV�OLQN�WR�UHDFK�RXW�WR�WKH�
WHDFKHU�DQG�RU�VXSHULQWHQGHQW�DQG�
RIIHU�WR�VXSSRUW�WKH�FODVVURRP��
7HDFKHUV�DUH�DOZD\V�WU\LQJ�WR�ILJXUH�
RXW�ZD\V�WR�EHWWHU�H[SODLQ�ZK\�
ZKDW�WKH\�DUH�WHDFKLQJ�LV�UHOHYDQW�WR�
WKHLU�VWXGHQWV�DQG�\RXU�HPSOR\HHV�
FDQ�DQVZHU�WKLV�TXHVWLRQ��)LQDOO\��
ZRUN�WR�FRPSOHPHQW�WKH�WHDFKHU¶V�
QHHGV��:H�KDYH�KDG�WHDFKHUV�DVN�WR�
MXVW�KDYH�DQ�HOHFWULFDO�HQJLQHHU�LQ�
WKH�URRP�WR�DQVZHU�TXHVWLRQV�ZKHQ�
WKH\�WHDFK�HOHFWULFDO�FLUFXLWV�WR��WK�
JUDGH�VWXGHQWV��-XVW�EHLQJ�LQ�WKH�
FODVVURRP�SXWV�D�IDFH�WR�ZKDW�DQ�
HQJLQHHU�RU�VFLHQWLVW�LV�DQG�ZKDW�
WKH\�GR��7KLV�DOORZV�WKH�VWXGHQWV�WR�
EXLOG�DQ�XQGHUVWDQGLQJ�RI�WKH�FDUHHU�
\RX�DUH�SURPRWLQJ� 

3UHOLPLQDU\�UHVHDUFK�UHODWHG�WR�XQ�
GHUVWDQGLQJ�WKH�V\VWHPV�PRGHO�RI�
WKH�67(0�FDUHHU�SLSHOLQH�VWDJHV�
KDV�LGHQWLILHG�IRXU�VWDJHV�WKDW�D�VWX�
GHQW�JRHV�WKURXJK�DV�WKH\�WUDYHO�
WKURXJK�WKHLU�HGXFDWLRQ�WRZDUGV�D�
FDUHHU��7KHVH�DUH�WKH�FRQFHSWV�WKDW�

;�ŽŶƟŶƵĞĚ�ĨƌŽŵ�ƉĂŐĞ�ϭͿ 
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\RXU�HPSOR\HHV�FDQ�XVH�WR�PDNH�D�
SRVLWLYH�LPSDFW��7KH�ILUVW�LV�WR�LQWUR�
GXFH�WKH�YRFDEXODU\��FRQFHSWV�DQG�
KRZ�67(0�UHODWHV�WR�WKHLU�HYHU\�
GD\�OLYHV��7KLV�EXLOGV�D�EDVH�XQGHU�
VWDQGLQJ�RI�ZKDW�67(0�LV�DOO�DERXW��
6HFRQG��WKH�RXWUHDFK�DLGV�LQ�SUR�
PRWLQJ�WKH�67(0�GLVFLSOLQHV��(Q�
VXULQJ�WKDW�WKH�VWXGHQWV�VHHV�67(0�
DV�DQ�RSWLRQ��7KLV�LV�LPSRUWDQW�DV�
VWXGHQWV�ZLOO�DGG�DQG�WULP�RII�FD�
UHHU�RSWLRQV�DV�WKH\�PRYH�WKURXJK�
VFKRRO��7KLUG��RQFH�D�VWXGHQW�VKRZV�
LQWHUHVW��WKH�QXUWXULQJ�VWDJH�IXUWKHU�
PHQWRUV�WKH�VWXGHQW�LQ�WKH�67(0�
FDUHHU�SDWK��7KLV�LOOXVWUDWHV��LQ�ILQHU�
GHWDLO��WKH�W\SHV�RI�67(0�FDUHHUV�
DQG�KRZ�D�VWXGHQW�FDQ�DFKLHYH�
WKRVH�FDUHHU�DVSLUDWLRQV��7KH�ODVW�
VWDJH�LV�WR�UHFUXLW�WKH�VWXGHQWV�DV�D�
QHZ�HPSOR\HH�IRU�\RXU�RUJDQL]D�
WLRQ��7KLV�FRXOG�EH�WKURXJK�LQWHUQ�
VKLSV�RU�RWKHU�DFWLYLWLHV�WKDW�FDQ�DF�
WXDOO\�EULQJ�WKDW�SHUVRQ�LQWR�DQG�
KHOS�WKHP�MRLQ�\RXU�RUJDQL]DWLRQ� 

$OWKRXJK�WKH�H[DPSOH�SURYLGHG�LV�
67(0�IRFXVHG�WKH�RXWUHDFK�GRHV�
QRW�KDYH�WR�EH�IRU�67(0�ILHOGV��
$Q\RQH�LQ�OHDGHUVKLS�DQG�PDQDJH�
PHQW�SRVLWLRQV��ZKR�QHHGV�WR�EULQJ�
RQ�WKH�QH[W�JHQHUDWLRQ�LQ�D�VSHFLILF�
FDUHHU�ILHOG��FDQ�XVH�RXWUHDFK�WR�LQ�
VSLUH�WKH�QH[W�JHQHUDWLRQV�RI�HP�
SOR\HHV��,I�\RX�QHHG�PRUH�ZHOGHUV��
JUDSKLF�DUWLVWV��ODZ\HUV��RU�HQJL�
QHHUV��JRLQJ�LQWR�WKH�VFKRROV�DQG�
SURPRWLQJ�WKH�FDUHHUV�\RX�QHHG�ZLOO�
KDYH�WKH�VDPH�LPSDFW�� 

7R�FORVH��UHIOHFWLQJ�EDFN�RQ�WKLV�LQ�
WKH�FRQWH[W�RI�506�DQG�PDQDJLQJ�

\RXU�ZRUNIRUFH��RXWUHDFK�LV�D�YHU\�
JRRG�RSSRUWXQLW\�WR�PDLQWDLQ��VXV�
WDLQ�DQG�VXSSRUW�\RXU�FXUUHQW�ZRUN�
IRUFH� 

5HIHUHQFHV� 

>�@�7LOOLQJKDVW��5DOSK�&���HW�DO��
�8WLOL]LQJ�VFLHQFH�DQG�HQJLQHHULQJ�
SURIHVVLRQDOV�LQ�WKH�FODVVURRP��
+RZ�\RXU�ZRUNIRUFH�FDQ�SRVLWLYHO\�
LPSDFW�67(0�DQG�\RXU�FRPSDQ\
V�
ERWWRP�OLQH��������,(((�,QWHJUDWHG�
67(0�(GXFDWLRQ�&RQIHUHQFH��
,(((������� 

>�@�)��%RUJRQRYL���'RLQJ�ZHOO�E\�
GRLQJ�JRRG��7KH�UHODWLRQVKLS�EH�
WZHHQ�IRUPDO�YROXQWHHULQJ�DQG�VHOI-
UHSRUWHG�KHDOWK�DQG�KDSSLQHVV���6R�
FLDO�6FLHQFH�DQG�0HGLFLQH��YRO������
QR������SS������-����������� 

$XWKRU�LQIR� 

0U��5DOSK�7LOOLQJKDVW�FXUUHQWO\�
ZRUNV�IRU�WKH�86�$UP\¶V�&RPEDW�
&DSDELOLWLHV�'HYHORSPHQW�&RP�
PDQG�-�$UPDPHQWV�&HQWHU�LQ�WKH�
)LUH�&RQWURO�6\VWHPV�'LUHFWRUDWH 

�DQG�LV�WKH�6	7�$GYLVRU�IRU�)LUH�
&RQWURO��$ORQJ�ZLWK�WKLV�UROH��KH�LV�
D�VWURQJ�DGYRFDWH�IRU�67(0�
�6FLHQFH��7HFKQRORJ\��(QJLQHHULQJ�
DQG�0DWK��2XWUHDFK�SURJUDPV��0U��
7LOOLQJKDVW�YLVLWV�VFKRROV�RQ�D�
PRQWKO\�EDVLV��JLYLQJ�ZRUNVKRSV�WR�
LQWURGXFH�VWXGHQWV�WR�67(0�UHODWHG�
PDWHULDOV��0U��7LOOLQJKDVW�KDV�XQ�
GHUJUDGXDWH�GHJUHHV�LQ�ERWK�(OHFWUL�
FDO�DQG�0HFKDQLFDO�(QJLQHHULQJ�
DORQJ�ZLWK�D�0DVWHUV�LQ�0DQXIDF�
WXULQJ�(QJLQHHULQJ�IURP�:RUFHVWHU�
3RO\WHFKQLF�,QVWLWXWH��+H�LV�FXUUHQW�
O\�FRQWLQXLQJ�KLV�VWXGLHV�LQ�6\VWHP�
(QJLQHHULQJ�ZLWK�6WHYHQV�,QVWLWXWH�
RI�7HFKQRORJ\� 

'U��0R�0DQVRXUL�LV�D�5HVHDUFK�$V�
VRFLDWH�3URIHVVRU�DW�6WHYHQV�,QVWL�
WXWH�RI�7HFKQRORJ\�DQG�3URJUDP�
/HDG�IRU�6\VWHPV�(QJLQHHULQJ�DQG�
6RFLR-7HFKQLFDO�6\VWHPV� 
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$�'LVFXVVLRQ�RQ�6RIWZDUH�WR�,P�
SURYH�6HUYLFH�5HOLDELOLW\�DQG�
&RVWV�IRU�2Q-GHPDQG�6WDW�2U�
GHUV 

E\�*HUDUG�,EDUUD��3K' 

7KH�UHOLDELOLW\�IRU�RQ-GHPDQG�PHGL�
FDO�WUDQVSRUW�FRQWLQXHV�WR�JURZ�LQ�
FRPSOH[LW\�DV�PRUH�SHRSOH�JHW�ROG�
HU�DV�ZHOO�DV�\RXQJHU�RQHV�KDYLQJ�
EDELHV��7KH�PHGLFDO�DWWHQWLRQ�WKHVH�
LQGLYLGXDOV�PD\�UHTXLUH�LQFUHDVHV�
SURSRUWLRQDOO\�WR�WKH�JURZWK�RI�WKH�
SRSXODWLRQ��,Q�LQVWDQFHV�ZKHUH�GRF�
WRUV�PXVW�RUGHU�LPPHGLDWH�ODE�WHVWV�
VR�WKH\�FDQ�FRQWLQXH�WR�GLDJQRVH�
WKH�SDWLHQW��WKH�ODE�RU�FRXULHU�FRP�
SDQ\�PXVW�SLFN�XS�WKHVH�VSHFLPHQV�
DQG�GHOLYHU�WKHP�WR�WKH�DSSURSULDWH�
ODE�ZLWKLQ�D�VSHFLILHG�WLPH��,I�WKH\�
GR�QRW��WKH\�ULVN�FRPSURPLVLQJ�WKH�
LQWHJULW\�RI�WKH�VSHFLPHQ��7KH�PHG�
LFDO�WUDQVSRUW�LQGXVWU\�W\SLFDOO\�UH�
IHUV�WR�WKHVH�W\SHV�RI�RUGHUV�DV�D�
VWDW��ZKLFK�LV�DQ�DEEUHYLDWLRQ�IRU�
WKH�/DWLQ�ZRUG�VWDWLP�WKDW�PHDQV�
LPPHGLDWH��7KH�ODE�WKHQ�SHUIRUPV�
WKH�WHVW�DQG�UHSRUWV�WKH�UHVXOWV�WR�WKH�
GRFWRU�DV�VRRQ�DV�SRVVLEOH��7KH�OR�
JLVWLFV�EHKLQG�WKH�SLFNXS�DQG�GHOLY�
HU\�RI�WKH�VSHFLPHQ�LV�VWUDLJKWIRU�
ZDUG��EXW�FRPSOLFDWHG�ZKHQ�GH�
PDQGV�H[FHHGV�VXSSO\��7KDW�LV��
WKHUH�DUH�QRW�HQRXJK�GULYHUV�WR�SLFN�
XS�DQG�GHOLYHU�DOO�WKH�VSHFLPHQV�
ZLWKLQ�WKH�DOORZHG�WLPH��7R�FRPSOL�
FDWH�WKH�ORJLVWLFV�IXUWKHU��RUGHUV�WKDW�
FRPH�LQ�GXULQJ�UXVK�KRXU�PDNH�LW�
HYHQ�KDUGHU�IRU�FRPSDQLHV�WR�FRP�
SOHWH�WKH�GHOLYHULHV�WLPHO\��7KH�
GULYHUV�WDNH�ORQJHU�EHFDXVH�WKH�
VSHHG�DW�ZKLFK�WKH\�GULYH�LV�VORZHU�
GXH�WR�WKH�DGGHG�DQG�LQWHQVLILHG�
WUDIILF��2Q�WRS�RI�WKLV��WKHUH�DUH�FLW�
LHV�WKDW�FRQWLQXH�WR�JURZ�EHFDXVH�
EXVLQHVVHV�PRYH�WKHUH�IRU�DVVRUWHG�
UHDVRQV��$V�WKH\�PRYH�WKHUH�WKH�
SHRSOH�IROORZ�WKHP�DQG�WKH�SRSXOD�
WLRQ�RI�WKH�FLW\�DQG�DPRXQW�RI�QHZ�
FRQVWUXFWLRQ�H[SDQGV��7KH�FXUUHQW�
LQIUDVWUXFWXUH�RI�WKH�FLW\�LV�QRW�VHW�
XS�IRU�RSWLPXP�WUDIILF�IORZ�DQG�DV�
D�UHVXOW��PRYLQJ�DERXW�WKH�FLW\�LV�
OHVV�HIILFLHQW�DQG�PDNLQJ�WKH�GHOLY�

HULHV�RQ�WLPH�PRUH�GLIILFXOW��*LYHQ�
WKHVH�FLUFXPVWDQFHV��WKH�ODE�DQG�
GHOLYHU\�FRPSDQLHV�PXVW�FRQWHQG�
ZLWK�WKH�FRVWV�DQG�PRUH�LPSRUWDQWO\�
WKH�UHOLDELOLW\�RI�WKH�GHOLYHULHV��VHU�
YLFH��,I�GXULQJ�D�VSHFLPHQ�SLFNXS�
DQG�GHOLYHU\�WKH\�FRPSURPLVH�RU�
ZRUVH�\HW�ORVH�WKH�VSHFLPHQ��WKH\�
FDQ�MHRSDUGL]H�WKH�GLDJQRVLV�DQG�RU�
WKH�KHDOWK�RI�WKH�SDWLHQW��7KLV�LV�QRW�
JRRG�HVSHFLDOO\�LI�WKH�GRFWRU�RU�
GHUHG�WKH�WHVW�IRU�\RX�RU�D�ORYH�RQH��
7R�PDNH�EHWWHU�GHFLVLRQV�ZKHUH�ODE�
FRPSDQLHV�PDLQWDLQ�RU�LPSURYH�WKH�
VHUYLFH�UHOLDELOLW\�DQG�NHHS�FRVWV�LQ�
FKHFN��WKH\�VKRXOG�ORRN�DW�WKH�
SLFNXS�DQG�GHOLYHU\�DV�D�V\VWHP�DQG�
XVH�VRIWZDUH�WR�KHOS�WKHP�VWDII�DS�
SURSULDWHO\� 

7R�EHJLQ��ZH�PXVW�GHILQH�ZKDW�LV�D�
V\VWHP�DQG�ZKDW�LV�WKH�V\VWHP�LQ�
WKLV�VFHQDULR��7KH�WHUP�³V\VWHP´�DV�
DGRSWHG�E\�%HQMDPLQ�6��%ODQFKDUG�
DQG�:ROWHU�-��)DEU\FK\�LQ�WKHLU�
6\VWHPV�(QJLQHHULQJ�DQG�$QDO\VLV�
ERRN�LV��³DQ�DVVHPEODJH�RU�FRPEL�
QDWLRQ�RI�HOHPHQWV�RU�SDUWV�IRUPLQJ�
D�FRPSOH[�RU�XQLWDU\�ZKROH�VXFK�DV�
D�ULYHU�V\VWHP�RU�D�WUDQVSRUWDWLRQ�
V\VWHP��DQ\�DVVHPEODJH�RU�VHW�RI�
FRUUHODWHG�PHPEHUV�VXFK�DV�D�V\V�
WHP�RI�FXUUHQF\��DQ�RUGHUHG�DQG�
FRPSUHKHQVLYH�DVVHPEODJH�RI�IDFWV��
SULQFLSOHV�RU�GRFWULQHV�LQ�D�SDUWLFX�
ODU�ILHOG�RI�NQRZOHGJH�RU�WKRXJKW��
VXFK�DV�D�V\VWHP�RI�SKLORVRSK\��D�
FRRUGLQDWHG�ERG\�RI�PHWKRGV�RU�
FRPSOH[�VFKHPH�RU�SODQ�RI�SURFH�
GXUH��VXFK�DV�D�V\VWHP�RI�RUJDQL]D�
WLRQ�DQG�PDQDJHPHQW��DQ\�UHJXODU�
RU�VSHFLDO�PHWKRG�RI�SODQ�RI�SURFH�
GXUH��VXFK�DV�D�V\VWHP�RI�PDUNLQJ��
QXPEHULQJ�RU�PHDVXULQJ�´�:H�FDQ�
DOVR�ERUURZ�IURP�3HWHU�6HQJH��VHQ�
LRU�OHFWXUHU�DW�WKH�0,7�6ORDQ�
6FKRRO�RI�0DQDJHPHQW��FR-IDFXOW\�
DW�WKH�1HZ�(QJODQG�&RPSOH[�6\V�
WHPV�,QVWLWXWH��DQG�WKH�IRXQGHU�RI�
WKH�6RFLHW\�IRU�2UJDQL]DWLRQDO�
/HDUQLQJ�ZKR�GHILQHV�LW�DV�³7R�VHH�
WKH�FRQQHFWLRQV�LQ�DQ\�VLWXDWLRQ�DQG�
WR�XQGHUVWDQG�EHWWHU�KRZ�WKLQJV�XQ�
IROG�RYHU�WLPH�´�)URP�WKHVH�ZH�FDQ�
GHILQH�ZKDW�WKH�V\VWHP�LV�IURP�D�

ODE�WKDW�SDUWLFLSDWHV�LQ�WKH�PHGLFDO�
WUDQVSRUW�RI�VWDW�RUGHUV��7KLV�KHOSV�
NHHS�WKH�GHILQLWLRQ�RI�WKH�V\VWHP�LQ�
VFRSH�ZLWK�WKLV�DEEUHYLDWHG�DUWLFOH� 

/HW�XV�FRQVLGHU�WKH�V\VWHP�LV�WKH�
SLFNXS�DQG�GHOLYHU\�RI�VWDW�RUGHUV�
DQG�WKH�PDNHXS�RI�WKLV�V\VWHP�FRQ�
VLVWV�RI�WKUHH�VXEV\VWHPV��6XEV\V�
WHPV�DUH�V\VWHPV�ZLWKLQ�D�V\VWHP��
7KH�ILUVW�LV�WKH�WUDQVSRUWDWLRQ�V\V�
WHP��:H�GHILQH�WKLV�DV�WKH�KLJKZD\�
QHWZRUN�ZLWKLQ�WKH�SLFNXS�DQG�GH�
OLYHU\�DUHD�RI�WKH�VSHFLPHQV��7KH�
QHWZRUN�FRQVLVWV�RI�QRGHV�DQG�
OLQNV��$�QRGH��DV�GHILQHG�LQ�WKH�GLV�
VHUWDWLRQ�RI�*HUDUG�,EDUUD��$�6\V�
WHPV�(QJLQHHULQJ�$SSURDFK�WR�D�
0HWKRGRORJ\�DQG�0DWKHPDWLFDO�
0RGHO�IRU�,GHQWLI\LQJ�WKH�0RVW�
&ULWLFDO�/LQNV�RI�D�+LJKZD\�6\V�
WHPV�LV��³D�KLJKZD\�LQWHUFKDQJH�RI�
WUDQVIHU�SRLQW��7KH�VHW�RI�QRGHV�LV�
UHSUHVHQWHG�E\�1�´�0RUHRYHU��
³*URXSLQJ�WKH�ODQHV�RI�WKH�KLJKZD\�
V\VWHP�LQ�ERWK�GLUHFWLRQV�IRUPV�D�
OLQN��/LQNV�DUH�WKH�ELGLUHFWLRQDO�
KLJKZD\¶V�ODQHV�EHWZHHQ�QRGHV��
7KH�KLJKZD\�OLQN�FRQQHFWLQJ�QRGHV�
L�DQG�M�LV�GHQRWHG�DV�^L��M`��7KH�VHW�
RI�OLQNV�LQ�WKH�KLJKZD\�V\VWHPV�LV�
GHQRWHG�E\�/��7KXV��D�KLJKZD\�V\V�
WHP�FDQ�EH�JUDSKLFDOO\�UHSUHVHQWHG�
DV�D�QHWZRUN�WKDW�FRQVLVWV�RI�QRGHV�
DQG�OLQNV«´�3URYLGHG�LV�DQ�H[DP�
SOH�RI�D�KLJKZD\�QHWZRUN�V\VWHP� 

)LJXUH�RI�1HWZRUN��1� �^���������
«��N`�DQG�/� �^����`��^�����`��«��
^L��M` 

7KH�QHWZRUN�UHSUHVHQWV�WKH�QXPHU�
;�ŽŶƟŶƵĞĚ�ŽŶ�ƉĂŐĞ�ϲͿ 
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RXV�ZD\V�D�GULYHU�FRXOG�JHW�DURXQG�
WKH�FLW\�IURP�RQH�ORFDWLRQ�WR�DQRWK�
HU��1RW�VKRZQ�DUH�WKH�SLFNXS�ORFD�
WLRQV�DQG�WUDYHO�SDWK�WR�WKH�KLJK�
ZD\��0RVW�RI�WKH�GULYH�WDNHV�SODFH�
RQ�WKLV�KLJKZD\�QHWZRUN�H[DPSOH�
DQG�LV�ZKHUH�PDQ\�RI�WKH�GHOD\V�
RFFXU��7KHUH�DUH�RWKHU�QHWZRUNV�
ZKHUH�KLJKZD\V�DQG�UHJXODU�VWUHHWV�
VKDUH�DSSUR[LPDWHO\�WKH�VDPH�WUDYHO�
WLPH�RU�FRQYHUVHO\�ZKHUH�VWUHHWV�DUH�
WKH�PDLQ�WUDYHO�SDWK�WR�WKH�ODE��$OVR�
VKRZQ�LV�WKH�ORFDWLRQ�RI�WKH�ODE�
ZKHUH�WKH�GULYHUV�GHOLYHU�WKH�VSHFL�
PHQV��7KH�ODE�LQ�WKLV�LQVWDQFH�FRQ�
GXFWV�DOO�WKHLU�WHVWV�DW�WKLV�ORFDWLRQ��
7KHUH�DUH�RWKHU�VFHQDULRV�ZKHUH�
ODEV�FRXOG�DFW�DV�D�FRQVROLGDWLRQ�
SRLQW�IRU�VSHFLPHQ�WUDQVSRUW�WR�DQ�
RWKHU�ODE�RU�D�FRPELQDWLRQ�RI�ERWK��
,I�ERWK��W\SLFDOO\�WKRVH�WUDQVSRUWHG�
DUH�IRU�VSHFLDOW\�WHVWV�ZKHUH�WKH�FXU�
UHQW�ODE�GRHV�QRW�KDYH�WKH�HTXLS�
PHQW�WR�GR�VXFK�WHVW� 

7KH�QH[W�V\VWHP�LV�WKH�/RJLVWLFV�
GHSDUWPHQW�RI�WKH�ODE�FRPSDQ\��
7KLV�GHSDUWPHQW�HQVXUHV�WKH\�SLFN�
XS�DQG�GHOLYHU�WKH�VWDWV�ZLWKLQ�WKH�
UHTXLUHG�WLPHIUDPH��7KH\�PXVW�FRQ�
WHQG�ZLWK�SHUVRQQHO��YHKLFOHV��XQL�
IRUPV��WUDLQLQJ��VXSSOLHV�DQG�IDFLOL�
WLHV�DV�H[DPSOHV��7KH�QXPEHU�RI�
GULYHUV�WKH\�KLUH�GHSHQG�RQ�WKH�
QXPEHU�DQG�RUGHU�WLPH�RI�WKH�VWDWV��
7KHUH�DUH�WLPHV�LQ�WKH�GD\�ZKHUH�
WKH�QXPEHU�RI�RUGHUV�SODFHG�H[FHHG�
WKH�QXPEHU�RI�ODE�GULYHUV�DYDLODEOH��
,Q�VXFK�D�FDVH�WKH\�PXVW�RXWVRXUFH�
WKH�RUGHU�WR�D�FRXULHU�FRPSDQ\��7KH�
FRXULHU�FRPSDQ\�KDV�WKH�VDPH�VHW�
RI�UXOHV��IURP�WKH�WLPH�WR�SLFN�XS�
DQG�GHOLYHU�WKH�VWDW��WR�KDYLQJ�WKH�
SURSHU�FHUWLILFDWLRQV�WR�WUDQVSRUW�
WKHP��7R�DGG�WR�WKH�FRQXQGUXP��WKH�
/RJLVWLFV�GHSDUWPHQW�PXVW�DOVR�
ZRUU\�DERXW�WKH�SURSHU�QXPEHU�RI�
YHKLFOHV�DQG�VSDUHV��,I�WKH\�GR�QRW�
KDYH�HQRXJK�EHFDXVH�RI�SRRU�SUH�
YHQWDWLYH�PDLQWHQDQFH�SODQQLQJ��

H[FHVVLYH�FRUUHFWLYH�PDLQWHQDQFH�
SUREOHPV��RU�LQVXIILFLHQW�VSDUHV�IRU�
HLWKHU�W\SH�RI�PDLQWHQDQFH��WKH\�
PXVW�RXWVRXUFH�PRUH�RI�WKHLU�VWDW�
ZRUN��7KHVH�DUH�VRPH�RI�WKH�SURE�
OHPV�ZLWK�SHUVRQQHO�DQG�YHKLFOHV��
DQG�WKHUH�DUH�RWKHUV��7KH�ODE�PXVW�
DOVR�EH�FRJQL]DQW�RI�WKHLU�WUDLQLQJ��
,I�WKH\�GR�QRW�DGHTXDWHO\�WUDLQ�WKH�
GULYHU��WKH�GULYHU�PD\�FRPSURPLVH�
WKH�VSHFLPHQ�VXFK�WKDW�WKH\�IUHH]H�
RQH�WKDW�LV�VXSSRVHG�WR�EH�UHIULJHU�
DWHG�LQVWHDG��0RUHRYHU��WKH\�PXVW�
GHDO�ZLWK�VXSSOLHV�OLNH�GU\�LFH��,I�
WKH\�KDSSHQ�WR�UXQ�RXW�GXULQJ�WKH�
GD\��RU�WKH�GULYHU�GRHV�QRW�KDYH�
HQRXJK�IRU�WKH�SLFNXS��WKH\�UXQ�WKH�
FKDQFHV�RI�FRPSURPLVLQJ�VHUYLFH��
/LNHZLVH��WKH\�PXVW�SD\�DWWHQWLRQ�
WR�WKH�IDFLOLWLHV��)URP�D�KLJK-OHYHO��
LI�WKH�/RJLVWLFV�GHSDUWPHQW�GRHV�QRW�
KDYH�HQRXJK�UHDO�HVWDWH�WR�SURFHVV�
WKH�VSHFLPHQV��ZKLFK�LV�JHW�WKHP�
FKHFNHG�LQ�WR�WKH�ODE��WKH\�FRXOG�
FUHDWH�D�EDFNXS�IRU�WKH�ODE�WHFKQL�
FLDQV�WR�UHFHLYH�WKHP��:KDW�VKRXOG�
WDNH�RQH�PLQXWH�WR�JHW�WKH�WHFKQL�
FLDQ�WKH�VSHFLPHQ�FRXOG�H[WHQG�WR�
WKUHH��7KHVH�DUH�VRPH�RI�WKH�WKLQJV�
WKDW�JR�LQWR�WKLV�V\VWHP��7KHUH�DUH�
PRUH�GHSHQGLQJ�RQ�WKH�VL]H�DQG�OR�
FDWLRQ�RI�WKH�ODE��DQG�WKH�W\SH�RI�
WHVW�WR�SHUIRUP� 

7KH�ODVW�V\VWHP�LV�WKH�VRIWZDUH�XVHG�
E\�WKH�ODE�FRPSDQ\�WR�WDNH��PDQDJH�
DQG�GLVSDWFK�RUGHUV��7KLV�WRR�LV�D�
V\VWHP�ZLWKLQ�D�V\VWHP�ZKHUH�RQH�
FDQ�HDVLO\�UROO�XS�WKH�VRIWZDUH�WR�
WKH�/RJLVWLFV�GHSDUWPHQW��7KH�UHD�
VRQ�LW�LV�FODVVLILHG�DV�D�VHSDUDWH�V\V�
WHP�LV�WKH�PDJQLWXGH�WKH�VRIWZDUH�
SOD\V�LQ�WKH�UHOLDEOH�SLFNXS�DQG�GH�
OLYHU\�RI�D�VWDW��7KH�VRIWZDUH�LV�HV�
VHQWLDO�WR�KHOS�WKH�/RJLVWLFV�GHSDUW�
PHQW�PDQDJH�WKHLU�GULYHUV�DQG�RU�
GHUV��7KH�VRIWZDUH�KHOSV�WKHP�GLV�
SDWFK�WKH�RUGHUV�WR�WKH�PRVW�HIIL�
FLHQW�GULYHU�DYDLODEOH�WKDW�FDQ�FRP�
SOHWH�WKH�RUGHU�RQ�WLPH��,I�QR�GULYHU�
LV�DYDLODEOH��WKH�GHSDUWPHQW�VHQGV�
WKH�RUGHU�WR�WKH�FRXULHU�FRPSDQ\��$�
IDFWRU�LQ�VHUYLFH�UHOLDELOLW\�LV�LQ�WKH�
GHOD\�WKH�ODE�FRPSDQ\�PD\�HQFRXQ�
WHU��DQG�WKHUH�DUH�PXOWLSOH�UHDVRQV�

IRU�WKLV��ZKHUH�WKH�RUGHU�WR�JR�IURP�
RQH�V\VWHP�WR�DQRWKHU��OLNH�IURP�WKH�
FXVWRPHU�VHUYLFH�UHSUHVHQWDWLYH�RI�
WKH�ODE�WR�WKHLU�/RJLVWLFV�GHSDUW�
PHQW��RU�IURP�WKH�/RJLVWLFV�GHSDUW�
PHQW�WR�WKH�FRXULHU�FRPSDQ\��WDNHV�
ORQJHU�WKDQ�ILYH�PLQXWHV��,I�WKH�NH\�
SHUIRUPDQFH�LQGLFDWRU��.3,��LV�D�
����PLQXWHV�WXUQDURXQG�WLPH�7$7���
D��-PLQXWH�GHOD\�DFFRXQWV�IRU�PRUH�
WKDQ����RI�WKH�7$7��7KLV�W\SH�RI�
GHOD\�FDQ�QHJDWLYHO\�DIIHFW�WKH�.3,��
$�VRIWZDUH�V\VWHP�WKDW�LV�UREXVW��
VXFK�WKDW�LW�FDQ�DXWRPDWLFDOO\�URXWH�
RUGHUV�WR�WKH�PRVW�HIILFLHQW�GULYHU��
ZKHWKHU�LW�LV�WKH�ODE�RU�FRXULHU�FRP�
SDQ\��DQG�LV�DEOH�WR�PRGHO�WUDIILF�
GHOD\V�LQ�LWV�DOJRULWKP��FDQ�PDNH�
WKH�GLIIHUHQFH�LQ�VHUYLFH�UHOLDELOLW\��
7KH�FRVWV�IRU�V\VWHPV�OLNH�WKHVH�DUH�
VLJQLILFDQW��,I�ZH�LGHQWLI\�HDFK�VXE�
V\VWHP�DV�TQ�DQG�4�DV�WKH�HQWLUH�
V\VWHP��ZH�FDQ�VD\�WKH�V\VWHP�FRQ�
VLVWV�RI�DOO�TQ��3URYLGHG�LV�D�GLD�
JUDP�UHSUHVHQWDWLRQ�RI�WKH�V\VWHP�
DQG�VXEV\VWHPV� 

:H�LGHQWLILHG�WKH�V\VWHP�DQG�LWV�
VXEV\VWHPV��7KHUH�DUH�SRWHQWLDOO\�
PRUH�V\VWHPV�RI�V\VWHPV�ZKLFK�GH�
SHQGV�RQ�KRZ�ILQLWH�RU�EURDG�RQH�
PDNHV�WKHP��7KDW�LV��RQH�FRXOG�
KDYH�PDGH�WKH�VRIWZDUH�SDUW�RI�WKH�
/RJLVWLFV�GHSDUWPHQW�WR�UHGXFH�WKH�
QXPEHU�RI�VXEV\VWHPV��2U�WKH\�
FRXOG�KDYH�DGGHG�WKH�/DE�DQG�6DOHV�
GHSDUWPHQW�DV�VXEV\VWHPV�DQG�PDGH�
WKH�V\VWHP�ODUJHU��,W�LV�XS�WR�WKH�
FRPSDQ\�WKDW�SHUIRUPV�WKH�DQDO\VLV��
DQG�WKH�WLPH�DQG�FRVW�EXGJHWHG�IRU�
VXFK�DQDO\VLV��)RU�WKH�VFRSH�RI�WKLV�
SDSHU��ZH�VKDOO�PHUJH�WKH�WUDQVSRU�

;�ŽŶƟŶƵĞĚ�ĨƌŽŵ�ƉĂŐĞ�ϱͿ 
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WDWLRQ�QHWZRUN�ZLWK�WKH�VRIWZDUH��
:H�VKDOO�RXWOLQH�KRZ�WKHVH�VXEV\V�
WHP�DIIHFWV�WKH�UHOLDELOLW\�RI�WKH�VHU�
YLFH�DQG�SURYLGH�VXJJHVWLRQV�WR�
PDLQWDLQ�LW��5HIHU�WR�WKH�WUDQVSRUWD�
WLRQ�QHWZRUN��7KH�UHOLDELOLW\�RI�WKH�
VHUYLFH�GHSHQGV�RQ�WKH�HIIHFWLYH�
QHVV�RI�WKH�QHWZRUN�OD\RXW��WKDW�LQ�
FOXGHV�EXW�LV�QRW�OLPLWHG�WR�WKH�
QXPEHU�RI�ODQHV�WKDW�PDNH�XS�WKH�
OLQN�^L��M`��DQG�WKH�SRLQWV�WKDW�FRQ�
QHFW�WKH�KLJKZD\V�IURP�RQH�OLQN�WR�
WKH�RWKHU��WKDW�DUH�WKH�QRGHV��1��1RW�
HQRXJK�ODQHV�ZLOO�FDXVH�WUDIILF�WR�
PRYH�VORZHU�LQ�D�KHDYLO\�FRQJHVWHG�
QHWZRUN��2U�LQDGHTXDWH�QXPEHU�RI�
FRQQHFWLRQ�SRLQWV�FRXOG�PHDQ�ORQJ�
HU�SDWKV�IURP�WKH�SLFNXS�WR�WKH�GH�
OLYHU\��%RWK�LPSDFW�WUDQVSRUW�WLPH��
,Q�DGGLWLRQ��WKH�QXPEHU�RI�GULYHUV�
QHHGHG�WR�FRPSOHWH�WKH�DPRXQW�RI�
RUGHUV�LQIOXHQFHV�WKH�VHUYLFH�UHOLD�
ELOLW\��$Q�LQVXIILFLHQW�QXPEHU�RI�
GULYHUV�DW�D�JLYHQ�WLPH�PHDQV�WKH�
GHPDQG�RXWZHLJKV�WKH�VXSSO\��,Q�
RWKHU�ZRUGV��ZKHUH�RQH�GULYHU�ZDV�
DEOH�WR�PDNH�WKUHH�SLFNXSV�DQG�GH�
OLYHU�WKHP�RQ�WLPH�QRZ�KDV�IRXU��
7KH�H[WUD�RUGHU�JLYHQ�WR�WKH�GULYHU�
PDGH�RQH�RU�PRUH�RI�WKH�IRXU�ODWH��
7KH�NH\�KRZHYHU�WR�WKH�QXPEHU�RI�
GULYHUV�UHTXLUHG�LV�EDVHG�RQ�WZR�
SHUVSHFWLYHV�IURP�WKH�WLPH�RI�GD\��
DQG�\HW�DQRWKHU�RQ�FRQWLQJHQFLHV��
)LUVW��LW�LV�PRUH�GLIILFXOW�WR�PRYH�
DERXW�WKH�QHWZRUN�GXULQJ�UXVK�
KRXU��+HDY\�WUDIILF�PDNHV�LW�KDUGHU�
IRU�GULYHUV�WR�PRYH�DERXW�IUHHO\��
6HFRQG�LV�ZKHQ�WKH�GRFWRUV�SODFH�
PRVW�RI�WKH�RUGHUV��7KHUH�DUH�SDW�
WHUQV�WR�WKH�SHDNV�DQG�YDOOH\V�RI�WKH�
RUGHUV�DQG�WKH�IRUPHU�KDV�WKH�JUHDW�
HVW�HIIHFW�RQ�VHUYLFH�UHOLDELOLW\��,I�
WKHUH�DUH�QRW�HQRXJK�GULYHUV�WR�KDQ�
GOH�WKH�YROXPH��WKHQ�WKH�RUGHUV�
FRXOG�EH�ODWH��/DVW�RI�DOO�LV�WR�KDYH�
HQRXJK�GULYHUV�IRU�XQSUHGLFWDEOH�
LWHPV�VXFK�DV�DFFLGHQWV��WR�VHPL-
SUHGLFWDEOH�DV�ZHDWKHU��WR�VRPH�
WKLQJ�WKDW�LV�SUHGLFWDEOH�OLNH�HYHQWV��
$FFLGHQWV�DUH�WKH�PRVW�GLIILFXOW�WR�

GHWHUPLQH�EHFDXVH�RQH�LV�QRW�VXUH�
ZKHQ�DQG�ZKHUH�RQH�ZLOO�WDNH�
SODFH��,W�FRXOG�EH�DW�DQ\�WLPH�RQ�
DQ\�OLQN��QRGH�RU�ERWK��7R�VWDII�IRU�
LW�PLJKW�EH�WRR�FRVWO\�DW�ZKLFK�
SRLQW�WKH�GHSDUWPHQW�PDNHV�WKH�
EHVW�GHFLVLRQV�WKH\�FRXOG�XQGHU�WKH�
FLUFXPVWDQFHV��7KLV�PHDQV�WKH\�
FRXOG�RXWVRXUFH�VWDWV�WR�RWKHU�FRX�
ULHU�FRPSDQLHV��EXW�WKH\�WRR�ZLOO�
IDFH�WKH�VDPH�GHOD\V��,QHYLWDEO\��
VRPH�RUGHUV�PLJKW�EH�ODWH��&RQ�
YHUVHO\��ZHDWKHU�VXFK�DV�KHDY\�UDLQ�
RU�LFH��LV�D�OLWWOH�HDVLHU�WR�SODQ��
:KDW�PLJKW�EHFRPH�D�SUREOHP�LV�LI�
WKH�ZHDWKHU�LV�PRUH�VHYHUH�DQG�
ZLGHVSUHDG�DQG�ODVWV�ORQJHU�WKDQ�
DQWLFLSDWHG��,I�VXFK�LV�WKH�FDVH��
WKHUH�FRXOG�EH�ODWH�RUGHUV��7KHQ�
HYHQWV�VXFK�DV�D�SUHVLGHQWLDO�YLVLW��
VSRUWV�JDPH��RU�FRQFHUW�DUH�WKH�HDV�
LHVW�WR�SODQ�IRU�XQOHVV�WKHUH�LV�DQ�
RYHUVLJKW�E\�WKH�SODQQHU��,I�VR��WKLV�
FRXOG�SRVVLEO\�FDXVH�VRPH�ODWH�RU�
GHUV��:KDW�WKH�SODQQHU�PD\�QRW�
KDYH�FRQWURO�RYHU�KRZHYHU��LV�LI�WKH�
HYHQW�LV�H[WUHPHO\�IDVKLRQDEOH�
ZKHUH�WKH�GULYHUV�PD\�VNLS�ZRUN�WR�
DWWHQG�WKH�HYHQW��7KLV�ZRXOG�FDXVH�
WKH�GHSDUWPHQW�WR�EH�VKRUW�VWDIIHG� 

7KH�PDNHXS�RI�WKH�QHWZRUN�DQG�
QXPEHU�RI�GULYHUV�VKDSHV�WKH�UHOLD�
ELOLW\�RI�WKH�VHUYLFH��*LYHQ�WKLV��LW�
LV�VLPSOH�WR�FRQVWUXFW�D�VKRUWHVW�
SDWK�DOJRULWKP�WR�LGHQWLI\�WKH�PRVW�
GLUHFW�SDWK�LQ�WKH�VHW�RI�OLQNV�^LQ��
MQ`�IURP�VD\�SRLQW��N�WR��ғN��7KH�
SURJUDP�JHWV�WKH�GULYHUV�IURP�
SLFNXS�WR�GHOLYHU\�LQ�WKH�PRVW�HIIL�
FLHQW�PDQQHU�DQG�DOORZV�WKH�XVHU�WR�
SODQ�IRU�WKH�ULJKW�QXPEHU�RI�GULY�
HUV��+RZHYHU��WKH�DOJRULWKP�GRHV�
QRW�DFFRXQW�IRU�WKH�WLPH�RI�GD\�DQG�
WKH�FRQJHVWLRQ�WKDW�KDV�D�GLUHFW�FRU�
UHODWLRQ�WR�WKH�QXPEHU�RI�GULYHUV�
QHHGHG��7KHVH�DUH�YLWDO�HOHPHQWV�WR�
VHUYLFH�UHOLDELOLW\��$QG�VLQFH�LW�LV�
LPSRVVLEOH�IRU�WKH�ODE�WR�FKDQJH�WKH�
PDNHXS�RI�WKH�QHWZRUN��LW�LV�PRUH�
LPSRUWDQW�WKDW�WKH\�KDYH�D�JUDVS�RQ�
WKH�QXPEHU�RI�GULYHUV�UHTXLUHG��1RW�
KDYLQJ�HQRXJK�PHDQV�ODWH�GHOLYHU�
LHV�DQG�WRR�PDQ\�PHDQV�KLJKHU�
FRVWV��7R�REYLDWH�VXFK�IUDFWXUHV��D�
VLPXODWLRQ�VRIWZDUH�SURJUDP�WKDW�

DFFRXQWV�IRU�WKHVH�LWHPV�ZRXOG�EH�
LGHDO�WR�KHOS�VXVWDLQ�VHUYLFH�UHOLD�
ELOLW\�DQG�NHHS�FRVWV�LQ�FKHFN�� 

7KHUH�DUH�IRXU�LWHPV�LW�VKRXOG�FRQ�
VLGHU� 

)LUVW��WKH�VRIWZDUH�VKRXOG�DFFRXQW�
IRU�UHDGLO\�VHHQ�LWHPV�VXFK�DV�FRQ�
JHVWLRQ�EDVHG�RQ�WUDIILF�SDWWHUQV�
DQG�WKH�WLPH�RI�GD\��7UDIILF�SDW�
WHUQV�IRU�WKH�PRVW�SDUW�IROORZ�WKH�
WLPH�RI�GD\�ZKHQ�WUDYHOHUV�DUH�
DERXW�WKH�QHWZRUN��,W�LV�KHDY\�LQ�
WKH�PRUQLQJ�JRLQJ�WR�ZRUN�DQG�DI�
WHUQRRQ�JRLQJ�KRPH��2Q�WKH�RWKHU�
KDQG��LW�KDV�DFFHSWDEOH�OHYHOV�IRU�
WKH�OLQNV�WR�VXVWDLQ�ZLWK�PLQLPXP�
FRQJHVWLRQ�GXULQJ�WKH�GD\��7KH�SUR�
JUDP�ZRXOG�KDYH�WDEOHV�WKDW�FRQ�
VLVWV�RI�FRVW�YDULDEOHV�WKDW�FRUUH�
VSRQG�WR�WKH�WLPH�RI�GD\�DQG�LQMHFW�
WKRVH�LQWR�WKH�VLPXODWLRQ�WR�SURYLGH�
WKH�PRVW�RSWLPXP�WUDYHO�SDWKV�IRU�
WKH�GULYHUV��7KDW�LV��WKH�WDEOH�ZRXOG�
KDYH�D�VHW�RI�FRVWV�DW�WLPH�7�ZKLFK�
DIIHFWV�WKH�WUDYHO�SDWK�RQH�ZD\�DQG�
DQRWKHU�VHW�DW�WLPH�7���ZKLFK�DI�
IHFWV�WKH�WUDYHO�SDWK�DQRWKHU�ZD\��
,QFLGHQWDOO\��ZKDW�LV�GLIILFXOW�WR�
LQFOXGH�PRUH�VR�DUH�DFFLGHQWV�WKDQ�
HYHQWV��DQG�ZHDWKHU�EHLQJ�LQ�EH�
WZHHQ� 

6HFRQG��WKH�SURJUDP�VKRXOG�DF�
FRXQW�IRU�DFFLGHQWV��HYHQWV�DQG�
ZHDWKHU��$FFLGHQWV�DUH�G\QDPLF�
DQG�PXVW�EH�SDUW�RI�WKH�VLPXODWLRQ�
DW�OHDVW�LQ�WKH�PRVW�XQVRSKLVWLFDWHG�
PDQQHU�ZKHUH�WKH�XVHU�HQWHUV�WKH�
OLQN�V��^LQ��MQ`�DQG�RU�QRGH�1N�WKDW�
FRUUHVSRQGV�WR�WKH�DFFLGHQW��,W�PD\�
QRW�EH�UHDO-WLPH��EXW�LI�LQFOXGHG�
VKRUWO\�DIWHU�WKH�LQFLGHQW��LW�FRXOG�
VWLOO�SURYLGH�D�VKRUWHU�SDWK�LQ�WHUPV�
RI�FRVWV��(YHQWV�RQ�WKH�RWKHU�KDQG�
DUH�NQRZQ�LQ�DGYDQFHG�DQG�VKRXOG�
EH�HDVLHU�WR�LQMHFW�WKH�OLQNV�DQG�
QRGHV�DIIHFWLQJ�WKH�WUDYHO�SDWK��
/DVWO\��ZHDWKHU�LV�VHPL-NQRZQ�GXH�
WR�WKH�IRUHFDVW��6HPL�LQ�WKH�IDFW�WKDW�
RQH�LV�QRW�VXUH�RI�WKH�LPSDFW�XQWLO�
WKH�ZHDWKHU�KLWV�WKH�DUHD�DQG�LW�
PLJKW�FKDQJH�GUDPDWLFDOO\�IURP�WKH�

;�ŽŶƟŶƵĞĚ�ĨƌŽŵ�ƉĂŐĞ�ϲͿ 
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IRUHFDVW��1RQHWKHOHVV��DV�EHIRUH��
WKH�VRIWZDUH�ZRXOG�GHWHUPLQH�WKH�
VKRUWHVW�SDWK�EDVHG�RQ�WKH�FRVWV� 

7KLUG��WKH�VRIWZDUH�FRXOG�WHOO�WKH�
XVHU�WKH�PLQLPXP�GULYHUV�QHHGHG�
GXULQJ�DQ\�RI�WKH�SHULRGV��7KDW�LV��
WKH�QXPEHU�UHTXLUHG�GXULQJ�UXVK�
KRXU�LV�PRUH�WKDQ�WKH�PLGGOH�RI�
GD\��7KXV��LI�WKH�GULYHU�FRXOG�GR�
WKUHH�RUGHUV�HYHU\�WZR�KRXUV�GXULQJ�
WKH�GD\�DQG�RQO\�RQH�GXULQJ�UXVK�
KRXU��WKH�VLPXODWLRQ�ZRXOG�DFFRXQW�
IRU�WKHVH�FKDQJHV�DQG�GHWHUPLQH�WKH�
GULYHUV�UHTXLUHG��7KLV�DLGV�WR�NHHS�
WKH�FRVW�LQ�FKHFN�ZKLOH�PDLQWDLQLQJ�
VHUYLFH�UHOLDELOLW\� 

/DVWO\��DQG�SHUKDSV�WKH�PRVW�GLIIL�
FXOW�IRU�WKH�VLPXODWLRQ�WR�GR�LV�WR�
DFFRXQW�IRU�RUGHU�SDWWHUQV��7KHUH�LV�
D�PRUDVV�RI�YDULDEOHV�WR�FRQVLGHU�
IURP�FKDQJHV�LQ�WKH�HFRQRP\�WR�
QHZ�GUXJ�WUHDWPHQWV�WR�FKDQJHV�LQ�
WKH�VWUDWHJLF�YLVLRQ�RI�WKH�ODE�FRP�
SDQ\��2UGHUV�DOVR�KDYH�VKRUW��PLG�
DQG�ORQJ-WHUP�SDWWHUQV�DQG�UDQJH�
E\�GD\��ZHHN�DQG�\HDU��)RU�LQ�
VWDQFH��WKH�QXPEHU�RI�RUGHUV�GXULQJ�
WKH�GD\�PD\�EH�VXFK�WKDW�HLJKW\�
SHUFHQW�RI�WKHP�FRPH�LQ�WZR�
ZDYHV��2QH�EHIRUH�OXQFK�DQG�WKH�
RWKHU�DW�WKH�HQG�RI�WKH�GD\��)XUWKHU�
PRUH��WKH�QXPEHU�EHWZHHQ�WKH�WZR�
SHULRGV�FRXOG�KDYH�D�IRUW\�VL[W\�
VSOLW��)RUW\�SHUFHQW�FRPH�LQ�EHIRUH�
OXQFK�DQG�VL[W\�DW�WKH�HQG�RI�WKH�
GD\��,Q�WHUPV�RI�WKH�ZHHN��LW�FRXOG�
EH�GRFWRUV�SODFH�PRVW�RI�WKH�RUGHUV�
RQ�)ULGD\�DQG�WKH�OHDVW�RQ�7XHVGD\�
ZLWK�WKH�UHVW�RI�WKH�ZRUNGD\V�
VSUHDG�DSSUR[LPDWHO\�HTXDO��7KLV�LV�
DQRWKHU�LWHP�WR�DGG�WR�WKH�VLPXOD�
WLRQ��7KHQ�WKHUH�LV�WKH�VHDVRQDOLW\�
DQG�KROLGD\V��0RUH�RUGHUV�FRPH�LQ�
EHIRUH�VFKRRO�VWDUWV�DQG�ULJKW�EH�
IRUH�D�KROLGD\�EHJLQV��7KH�H[DFW�
GDWHV�YDU\�E\�\HDU��7R�LQFOXGH�
WKHVH�LQWR�WKH�VLPXODWLRQ�LV�D�VWUDWH�
JLF�IDFWRU�WR�KHOS�ZLWK�UHOLDELOLW\�

DQG�FRVWV��3URYLGHG�LV�DQ�H[DPSOH�
RI�ZKDW�WKH�RUGHUV�PD\�ORRN�OLNH�LQ�
1RYHPEHU� 

)LJXUH�RI�9ROXPH��2UGHUV�E\�'D\�IRU�1R�
YHPEHU 

)ULGD\�EHJLQV�RQ�1RYHPEHU����1R�
WLFH�WKRVH�DUH�WKH�KHDYLHVW�GD\V�GXU�
LQJ�WKH�ZHHN�IROORZHG�E\�7XHV�
GD\V��&RQYHUVHO\��0RQGD\��
:HGQHVGD\�DQG�7KXUVGD\�VKDUH�WKH�
VDPH�YROXPH�DQG�WKH�ZHHNHQGV�DUH�
OLJKWHVW�ZLWK�6XQGD\�EHLQJ�WKH�
OHDVW��$GGLWLRQDOO\��QRWLFH�1RYHP�
EHU���WK�WKH�YROXPH�VWDUWV�RII�OLNH�
DQ\�UHJXODU�6XQGD\�EXW�E\�1RYHP�
EHU���WK��WKH�GD\�EHIRUH�7KDQNVJLY�
LQJ��WKH�YROXPH�VSLNHV�GUDPDWLFDOO\�
WR�D�SRLQW�LW�EHFRPHV�WKH�KHDYLHVW�
GD\�RI�WKH�PRQWK��)ULGD\�WKH�GD\�
DIWHU�LQ�FRQWUDVW�GURSV�WR�OHYHOV�RI�
ZKDW�WKH�ODE�JHWV�RQ�ZHHNHQGV� 

2QH�RWKHU�QRWH�DERXW�IRUHFDVWLQJ�
WKH�QXPEHU�RI�RUGHUV��5HFDOO�ZH�
GLVFXVVHG�LQFUHDVHV�WR�WKHP�EDVHG�
RQ�WKUHH�JURZWK�IDFWRUV��2QH�ZDV�
WKH�DJLQJ�SRSXODWLRQ��7KH�ROGHU�
SHRSOH�JHW�DQG�WKH�ORQJHU�WKH\�OLYH�
WKH�KLJKHU�WKH�FKDQFH�WKH\�ZLOO�
QHHG�ODE�ZRUN��$W�WKH�VDPH�WLPH��DV�
PRUH�EDELHV�HQWHU�WKH�ZRUOG�WKH�
JUHDWHU�WKH�FKDQFHV�DUH�GRFWRUV�PD\�
UHTXHVW�ODE�ZRUN�IRU�WKHP�DQG�WKHLU�
PRWKHUV��,Q�WKH�PL[�ZDV�DOVR�
JURZWK�RI�WKH�FLW\�GXH�WR�EXVLQHVVHV�
UHORFDWLQJ�WR�WKH�DUHD��0RUH�SHRSOH�
PHDQ�PRUH�WHVWV��7KHVH�DUH�VRPH�RI�
WKH�RWKHU�LWHPV�WKH�VRIWZDUH�PXVW�
DFFRXQW�IRU�WKDW�PXGGOHV�HYHQ�IXU�
WKHU�SURMHFWLQJ�WKH�QXPEHU�RI�GULY�
HUV�UHTXLUHG��$QG�LI�WKH�VRIWZDUH�
LQFOXGHV�WKH�VWUDWHJLF�JURZWK�SODQ�

RI�WKH�ODE��WKDW�DGGV�MXVW�RQH�PRUH�
GLPHQVLRQ�WR�ZKDW�LV�HYHU�VR�FRP�
SOLFDWHG�LQ�SURMHFWLQJ�WKH�ULJKW�
QXPEHU�RI�GULYHUV�IRU�UHOLDELOLW\�
ZLWK�WKH�FRPSHWLQJ�DJHQW��FRVWV� 

,Q�FRQFOXVLRQ��WKH�UHOLDELOLW\�RI�VHU�
YLFH�DQG�FRVW�DVVRFLDWHG�ZLWK�LW�
WUDQVFHQGV�PXOWLSOH�V\VWHPV�RI�V\V�
WHPV��:H�LGHQWLILHG�WKH�V\VWHP�DV�
WKH�SLFNXS�DQG�GHOLYHU\�RI�VWDW�RU�
GHUV�DQG�GHILQHG�WKUHH�VXEV\VWHPV�
RI�WKH�V\VWHP��WUDQVSRUWDWLRQ�QHW�
ZRUN��/RJLVWLFV�GHSDUWPHQW��DQG�
VRIWZDUH��:H�VXJJHVWHG�WR�LPSURYH�
VHUYLFH�UHOLDELOLW\�PHDQW�XQGHU�
VWDQGLQJ�KRZ�WKH�WUDQVSRUWDWLRQ�
QHWZRUN�RSHUDWHV�WR�LPSDFW�7$7V�
DQG�KRZ�WR�RIIVHW�IDLOXUHV�E\�KDY�
LQJ�WKH�ULJKW�QXPEHU�RI�GULYHUV�IRU�
WKH�RUGHUV�ZLWKRXW�RYHUH[WHQGLQJ�
FRVWV��:H�SRLQWHG�WR�YDULDEOHV�WKH�
VRIWZDUH�VKRXOG�FRQVLGHU�IRU�UHGXF�
LQJ�IDLOXUHV�DQG�FRVWV��7KH\�LQFOXG�
HG�FRQJHVWLRQV�EHFDXVH�RI�WKH�WLPH�
RI�GD\��DFFLGHQWV��ZHDWKHU��HYHQWV��
DV�ZHOO�DV�VKRUW��PLG�DQG�ORQJ-WHUP�
IRUHFDVWLQJ�ZKLFK�ZH�VXJJHVWHG�
FRXOG�EH�WKH�PRVW�GLIILFXOW��7KLV�LV�
EHFDXVH�RI�WKH�QXPHURXV�YDULDEOHV�
RQH�PXVW�FRQWHQG�ZLWK�DQG�F\FOLFDO�
SDWWHUQV�RI�RUGHUV��,QFOXGHG�LQ�WKH�
IRUHFDVW�ZHUH�WKH�JURZWK�RI�WKH�HO�
GHUO\��QHZERUQV��DQG�SRSXODWLRQ�RI�
WKH�FLW\��:H�DOVR�VXJJHVWHG�LQ�DQ�
LQFLGHQW�ZKHUH�WKH�ODE�ZLOO�KDYH�WR�
PDNH�WKH�EHVW�GHFLVLRQ�WKH\�FRXOG�
EHFDXVH�WR�KLUH�GULYHUV�IRU�FRQWLQ�
JHQFLHV�LV�FRVW�SURKLELWHG��)XUWKHU�
UHVHDUFK�LV�VXJJHVWHG�RQ�WKLV�DUWLFOH�
WR�LQFOXGH�SURYLGLQJ�D�PRUH�UREXVW�
GHILQLWLRQ�RI�WKH�V\VWHP�WKDW�LQ�
FOXGHV�DGGLWLRQDO�VXEV\VWHPV�DQG�
KRZ�WKH\�PDNH�D�XQLWDU\�ZKROH��
$QRWKHU�DVSHFW�LV�WR�EXLOG�D�VWURQJ�
HU�IUDPHZRUN�IRU�WKH�VRIWZDUH�WKDW�
GHILQHV�EHWWHU�KRZ�LW�VKRXOG�LQWHUDFW�
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ZLWK�WKH�PXOWLSOH�YDULDEOHV�DQG�XV�
HUV��7KDW�LV��ZKDW�DUH�WKH�RWKHU�
SDUWV��LGLRV\QFUDVLHV�DQG�QXDQFHV�
QHHGHG�WR�FRQVWUXFW�WKH�VRIWZDUH��
DQG�KRZ�FRXOG�LW�LQWHUDFW�PRUH�HIIL�
FLHQWO\�EHWZHHQ�WKH�PXOWLSOH�XVHUV�
WKDW�DUH�WKH�FXVWRPHU�VHUYLFH�UHSUH�
VHQWDWLYHV�RI�WKH�ODE��/RJLVWLFV�GH�
SDUWPHQW�RI�WKH�ODE��DQG�FRXULHU�
FRPSDQLHV��)LQDOO\��ZH�VXJJHVW�
EXLOGLQJ�D�PDWKHPDWLFDO�PRGHO�IRU�
WKH�VRIWZDUH��7KLV�PLJKW�LQFOXGH�
DGGLQJ�VRPH�W\SH�RI�SURVSHFW�WKHR�
U\�WR�KHOS�PDNH�EHWWHU�GHFLVLRQV��WR�
0DUNRY�FKDLQV�DQG�UHJUHVVLRQ�DQDO�
\VLV�WR�LPSURYH�RUGHU�IRUHFDVWV� 

$XWKRU�LQIR� 

*HUDUG�,EDUUD��3K'�LV�D�FRQVXOWDQW��
VSHDNHU�DQG�WUDLQHU�ZKR�ZRUNV�ZLWK�
FRPSDQLHV�WR�PDNH�PRUH�HIILFLHQW�
GHFLVLRQV�JLYHQ�D�VHW�RI�UHTXLUH�
PHQWV�XVLQJ�D�V\VWHP¶V�YLHZ��+H�
FDQ�IDFLOLWDWH�DQG�EULQJ�WRJHWKHU�
PXOWLSOH�VWDNHKROGHUV�ZLWK�GLIIHUHQW�
RSLQLRQV�WR�DFKLHYH�RXWFRPHV�IRU�
WKH�RYHUDOO�JRRG�RI�WKH�FRPSDQ\��
)XUWKHUPRUH��KH�VSHFLDOL]HV�LQ�
ZRUNLQJ�ZLWK�ODEV��KRVSLWDOV�DQG�
SKDUPDFHXWLFDO�FRPSDQLHV�WR�KHOS�
WKHP�XQGHUVWDQG�WKHLU�URXWHV��YRO�
XPH�WUHQGV��WXUQDURXQG�WLPHV��UHOLD�
ELOLW\��DQG�ORJLVWLFV¶�FRVWV��+H�LV�WKH�
DXWKRU�RI�WKH�XSFRPLQJ�ERRN�RQ�
KRZ�LQGLYLGXDOV�DQG�FRPSDQLHV�FDQ�
PDNH�EHWWHU�GHFLVLRQV�WKURXJK�D�
VWHS-E\-VWHS�SURFHVV�RI�PXOWLSOH�
WHFKQLTXHV�WKDW�LQFOXGHV�KRZ�ZH�
WKLQN�DQG�GHFLGH�EDVHG�RQ�RXU�
WKRXJKWV�DQG�EHOLHIV� 

*HUDUG�KDV�RYHU�WKLUW\�\HDUV�RI�SUR�
IHVVLRQDO�H[SHULHQFH�LQ�ORJLVWLFV��
LQGXVWULDO�HQJLQHHULQJ��RSHUDWLRQV��
PDUNHWLQJ��DQG�VDOHV��+H�ZDV�WKH�
&(2�RI�-DJXDU�/RJLVWLFV��WKH�ODUJ�

HVW�PHGLFDO�RQ-GHPDQG�WUDQVSRUW�
FRPSDQ\�LQ�7H[DV�EHIRUH�EHLQJ�
DFTXLUHG�E\�'URSRII�,QF��LQ�������
+H�UHFHLYHG�KLV�3K'�LQ�(QJLQHHU�
LQJ�DQG�$SSOLHG�6FLHQFH�ZLWK�HP�
SKDVLV�LQ�/RJLVWLFV�6\VWHPV�(QJL�
QHHULQJ�DQG�2SHUDWLRQV�5HVHDUFK�
IURP�6RXWKHUQ�0HWKRGLVW�8QLYHUVL�
W\��*HUDUG�HQMR\V�H[HUFLVLQJ��UHDG�
LQJ��YDFDWLRQLQJ�DQG�VSHQGLQJ�WLPH�
ZLWK�KLV�ZLIH� 
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