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,Q� WKLV�SDSHU�ZH�GHVFULEH�(78'(��D�GLDORJ�PDQDJHU� WKDW�VXS�

SRUWV�UHFXUVLYH�GHVFULSWLRQV�RI�WKH�GLDORJ�IORZ�LQ�VSRNHQ�GLDORJ�

DSSOLFDWLRQV�� :H� DOVR� LQWURGXFH� WKH� QRWLRQ� RI� XVHU� LQWHUIDFH�

SDWWHUQV�� L�H�� WKRVH� GLDORJ� SDWWHUQV� WKDW� DUH� IUHTXHQWO\� XVHG� LQ�

DSSOLFDWLRQV��:H�WKHQ�GHVFULEH�KRZ�WKHVH�SDWWHUQV�FDQ�EH�EXLOW�

LQWR�WKH�GLDORJ�PDQDJHU�HQJLQH�LQ�RUGHU�WR�IDFLOLWDWH�WKH�GHVLJQ�

DQG�GHYHORSPHQW�RI�FRPSOH[�DSSOLFDWLRQV��

��� ,1752'8&7,21�

0RVW� RI� WKH� HQWHUSULVH� WHOHSKRQ\� VSRNHQ� GLDORJ� V\VWHPV� GH�

SOR\HG� WRGD\� DUH� EDVHG�RQ� WKH�GLUHFWHG�GLDORJ�SDUDGLJP�>�@�� LQ�

ZKLFK� WKH� IORZ� RI� WKH� FRQYHUVDWLRQ� LV� KLJKO\� VWUXFWXUHG� ZLWK�

FDUHIXOO\� GHVLJQHG� SURPSWV� WR� VROLFLW� D� UHVSRQVH� IURP� WKH� XVHU�

WKDW� IDOOV� ZLWKLQ� WKH� GHILQHG� JUDPPDU� RI� WKDW� GLDORJ� WXUQ�� ,Q�

JHQHUDO� D� GLUHFWHG� GLDORJ� FDQ� EH� UHSUHVHQWHG� E\� D� ILQLWH� VWDWH�

FRQWUROOHU� ZKRVH� VWDWHV� FRUUHVSRQG� WR� WKH� V\VWHP� DFWLRQV� �H�J��

SURPSWLQJ�� UHFRJQL]LQJ�� DFFHVVLQJ� H[WHUQDO� GDWDEDVHV�� HWF����

7UDGLWLRQDOO\��GHYHORSHUV�RI�HQWHUSULVH�GLDORJ�V\VWHPV�GHYHORSHG�

WKH�ORJLF�RI�GLUHFWHG�GLDORJ�FDOO�IORZ�XVLQJ�WRROV�SURYLGHG�E\�WKH�

WHOHSKRQ\�SODWIRUP��H�J��,QWHUYRLFH�%ULWH��KWWS���ZZZ�EULWH�FRP��

DQG�UHPLQLVFHQW�RI�WKH�,95�GHYHORSPHQW�V\VWHPV��SRVVLEO\�ZLWK�

WKH�VXSSRUW�RI�QDWLYH�ODQJXDJHV�VXFK�DV�&���DQG�9%���

�

$V�WKH�FRPSOH[LW\�RI�WKH�V\VWHPV�HYROYHV�LQ�ERWK�WKH�QXPEHU�RI�

GLDORJ�VWDWHV�RI�WKH�FRQWUROOHU�DQG�LQ�WKH�GHJUHH�RI�PL[HG�LQLWLD�

WLYH��WKH�FRVW�RI�GHVLJQ��GHYHORSPHQW�DQG�PDLQWHQDQFH�LQFUHDVHV��

2QH�VRXUFH�RI�FRPSOH[LW\�LQ�D�GLUHFWHG�GLDORJ�V\VWHP�LV�WKH�LQ�

WURGXFWLRQ� RI� JHQHUDO�8,� SDWWHUQV� WKDW�VXSSRUW�PL[HG� LQLWLDWLYH��

([DPSOHV�RI�SDWWHUQV� WKDW�PD\�DSSHDU�DW�DQ\�VWHS�RI�WKH�GLDORJ�

DUH�FRPPDQGV�VXFK�DV�UHSHDW��EDFN�XS��VWDUWRYHU��DV�ZHOO�DV�WKH�

FRPPDQGV� IRU� QDYLJDWLQJ� EHWZHHQ� GLIIHUHQW� EUDQFKHV� RI� WKH�

DSSOLFDWLRQ�� ,Q� RUGHU� WR� LQFUHDVH� WKH� GHJUHH� RI�PL[HG�LQLWLDWLYH�

DQG� DOORZ� HIILFLHQW� LQWHUDFWLRQ� ZLWK� WKH� V\VWHP�� HVSHFLDOO\� E\�

H[SHUW�XVHUV��XVHUV�PD\�SURYLGH�H[WUD�LQIRUPDWLRQ�EH\RQG�ZKDW�

ZDV�UHTXHVWHG�LQ�WKH�SURPSW��6LPLODUO\�DOORZLQJ�IRU�GLJUHVVLRQV�

DW�VRPH�VWHSV�RI�WKH�GLDORJ��HLWKHU�IRU�FODULILFDWLRQ�RU�WR�FRPSOHWH�

VXEWDVNV��ZRXOG�HQKDQFH�WKH�RYHUDOO�XVDELOLW\�RI�WKH�V\VWHP���

�

:LWK� WKH�FRPSHWLQJ�REMHFWLYHV�RI�UHGXFLQJ�GHVLJQ�DQG�GHYHORS�

PHQW�FRVWV�DQG�DOVR��DQG�DOORZLQJ�PRUH�IOH[LEOH�LQWHUDFWLRQV��LW�

VHHPV�QHFHVVDU\� WR�FRPSOHWHO\�RU�SDUWLDOO\�DXWRPDWH�WKH�GHVLJQ�

DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH�GLDORJ�VWUDWHJ\���)XUWKHUPRUH��WKH�

GHVLJQHU�PXVW�EH�DIIRUGHG�WKH�IUHHGRP�WR�VSHFLI\�WKH�XVHU�LQWHU�

IDFH� ZLWK� D� ILQH� GHJUHH� RI� FRQWURO�� 6XFK� DXWRPDWLRQ� FDQ� EH�

DFKLHYHG� E\� LQWURGXFWLRQ� RI� D� GLDORJ�PDQDJHU�ZLWK�EXLOW�LQ�EH�

KDYLRU� SDWWHUQV� WKDW� FDQ� EH� XQGHUVWRRG�� WXQHG�DQG�GHSOR\HG�E\�

GLDORJ�V\VWHP�GHVLJQHUV�DQG�GHYHORSHUV��7KH�FKDOOHQJH�LV�WR�ILQG�

WKH� ULJKW� FRPSURPLVH� EHWZHHQ� EXLOW�LQ� EHKDYLRU� RI� WKH� GLDORJ�

PDQDJHU�DQG�WKH�IOH[LELOLW\�UHTXLUHG�E\�WKH�GHVLJQHUV��

�

$PRQJ� VHYHUDO� VRSKLVWLFDWHG� GLDORJ� PDQDJHU� VFKHPD� >�@� >�@��

ILQLWH� VWDWH� DXWRPDWD� DQG� UHFXUVLYH� WUDQVLWLRQ� QHWZRUNV� >�@� >�@�

KDYH� EHHQ� VXFFHVVIXOO\� XVHG� LQ� GLDORJ� V\VWHP� DV� ZD\V� RI� ERWK�

GHVFULELQJ� DQG� FRQWUROOLQJ� WKH� GLDORJ� IORZ�� :H� GHVFULEH� KHUH�

(78'(�� DQ� LPSOHPHQWDWLRQ� RI� D� UHFXUVLYH� WUDQVLWLRQ� QHWZRUN�

FRQWUROOHU� IRU�GLDORJ�V\VWHP�WKDW�DGGUHVVHV�WKH�LVVXHV�GHVFULEHG�

DERYH��(78'(�FDQ�EH�VXPPDUL]HG�DV�IROORZV��$�GLDORJ�IORZ�LV�

VSHFLILHG�DV�D�GLUHFWHG�JUDSK�ZKRVH�QRGHV�UHSUHVHQW�DFWLRQV��H�J��

SURPSWV��UHFRJQLWLRQ��GDWDEDVH�DFFHVV��HWF����WKDW�WKH�GLDORJ�V\V�

WHP�LQYRNHV� WR� LQWHUDFW�ZLWK� WKH�H[WHUQDO�HQYLURQPHQW��H�J��WKH�

FDOOHU��WKH�EDFNHQG��HWF���DQG�ZKRVH�WUDQVLWLRQV�DUH�DVVRFLDWHG�WR�

FRQGLWLRQV� RQ� WKH� VHVVLRQ� YDULDEOHV�� 2QH� RI� WKH� GLVWLQJXLVKLQJ�

FKDUDFWHULVWLFV� RI� (78'(� LV� WKDW� LW� SHUPLWV� UHFXUVLRQ� LQ� WKH�

VHQVH� WKDW� D� VLQJOH� QRGH� PD\� EH� H[SDQGHG� DV� D� ZKROH� GLDORJ�

LWVHOI��,Q�WKH�UHVW�RI�WKH�SDSHU��ZH�GHVFULEH�KRZ�(78'(�LPSOH�

PHQWV�8,�SDWWHUQV�VXFK�DV�EDFNLQJ�XS��HQWHULQJ�D�VXEGLDORJ�DQG�

MXPSLQJ� RXW� RI� WKH� FXUUHQW� GLDORJ� DQG� WDNLQJ� XS� DQRWKHU� RQH��

(78'(¶V� GLDORJ� H[HFXWLRQ�VWUDWHJ\�GLUHFWO\�VXSSRUWV�VWDWH�SHU�

VLVWHQFH�� ZKLFK� LV� HVSHFLDOO\� XVHIXO� IRU� VWDWHOHVV� DUFKLWHFWXUHV�

VXFK�DV�9RLFH;0/��

�

,Q�WKH�UHVW�RI�WKLV�SDSHU�ZH�ZLOO�GHVFULEH�WKH�GLDORJ�IORZ�DEVWUDF�

WLRQ�DQG�WKH�LPSOHPHQWDWLRQ�RI�WKH�(78'(�GLDORJ�PDQDJHU��
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7KH� VWDWH� RI� DQ� LQGLYLGXDO� GLDORJ� VHVVLRQ� LV� UHSUHVHQWHG� E\� D�

IUDPH�� ZKLFK�PDSV� NH\V� FRQVLVWLQJ� RI� VWULQJV� WR� YDOXHV��ZKLFK�

FDQ� EH� VWULQJV�� QXPEHUV�� %RROHDQV�� VHTXHQFHV� RI� YDOXHV�� RU�

IUDPHV�� $� GLDORJ� LV� D� SDLU� 61�' = �� ZKHUH�

`���^
�� 0

111 �= LV�D�VHW�RI�QRGHV��DQG 1∈
6

1 �LV�WKH�VWDUW�

RU� LQLWLDO� QRGH�� � $� QRGH� LV� D� SDLU $1 �7= � ZKHUH�

4777 ��� ��=7 � LV�D�VHTXHQFH�RI� WUDQVLWLRQV��DQG� $ LV�DQ�DF�

WLRQ��$�WUDQVLWLRQ�LV�D�SDLU� &17 ( �= ��ZKHUH�� 1∈
(

1 LV�WKH�

GHVWLQDWLRQ�QRGH�RI�WKH�WUDQVLWLRQ�DQG� & �LV�D�FRQGLWLRQ���$�FRQ�

GLWLRQ� LV�D� IXQFWLRQ�PDSSLQJ� IUDPHV� WR�%RROHDQ�YDOXHV��$Q�DF�

WLRQ� LV� DQ� DUELWUDU\� IXQFWLRQ�PDSSLQJ� D� IUDPH� WR� D� IUDPH��7KH�

H[HFXWLRQ� RI� D� GLDORJ� RQ� D� IUDPH� LV� GHILQHG� DFFRUGLQJ� WR� WKH�

IROORZLQJ�SVHXGR�FRGH���

�
)UDPH�H[HFXWH�'LDORJ�G��)UDPH�I��^�

���IRU��1RGH�Q� �G�LQLWLDO1RGH��Q�� �QXOO����^�

������I� �Q�DFWLRQ�I���� �



������7UDQVLWLRQV�WV� �Q�WUDQVLWLRQV��

������Q� �QXOO��

������IRU��N� ���N���WV�OHQJWK�		�Q�� �QXOO����N��

���������LI�WV>N@�FRQGLWLRQ�I���

Q WV>N@�GHVWLQDWLRQ��

���UHWXUQ�I��

`�

�

ZKHUH� G�LQLWLDO1RGH� LV� WKH� LQLWLDO� QRGH� RI� GLDORJ�G��Q�DFWLRQ� LV�

WKH�DFWLRQ�DVVRFLDWHG�ZLWK�QRGH�Q��Q�WUDQVLWLRQV�LV�WKH�VHTXHQFH�

RI� WUDQVLWLRQV� DVVRFLDWHG�ZLWK�QRGH�Q�� WV�OHQJWK� LV� WKH� OHQJWK�RI�

WV��WV>N@�LV�WKH�N��VW��WUDQVLWLRQ�RI�WV��WV>N@�FRQGLWLRQ�LV�WKH�FRQGL�

WLRQ� DVVRFLDWHG� ZLWK� WKH� N��VW� WUDQVLWLRQ� RI� WV�� DQG�

WV>N@�GHVWLQDWLRQ�LV�WKH�GHVWLQDWLRQ�QRGH�DVVRFLDWHG�ZLWK�WKH�N��VW�

WUDQVLWLRQ�RI�WV��

�

1RWH�WKDW�WKH�HYDOXDWLRQ�IXQFWLRQ�RI�D�GLDORJ�KDV�WKH�VDPH�IRUP�

DV�DQ�DFWLRQ��,Q�JHQHUDO��(78'(�VXSSRUWV�UHFXUVLRQ�E\�DOORZLQJ�

WKH� DFWLRQ� RI� D� JLYHQ� QRGH� LQ� D� GLDORJ� WR� EH� JLYHQ� E\� DQRWKHU�

GLDORJ��7KLV�KHOSV�VWUXFWXUH�FRPSOH[�GLDORJV�LQWR�VXE�GLDORJV���

�

��� *272�$1'�*268%�6+257&876�

,Q�D�GLUHFWHG�GLDORJ�DSSOLFDWLRQ�WKH�GLDORJ�PDQDJHU�VWULFWO\�FRQ�

WUROV�WKH�FRXUVH�RI�WKH�FRQYHUVDWLRQ�DQG�WKHUH�LV�PLQLPDO�EXLOW�LQ�

VXSSRUW�IRU�FDOOHU�LQLWLDWLYH��'LUHFWHG�GLDORJ�LV�DQ�HIIHFWLYH�FRQ�

YHUVDWLRQDO�VWUDWHJ\�IRU�QHZ�XVHUV��ZKR�DSSUHFLDWH�WKH�JXLGDQFH�

SURYLGHG� E\� WKH� V\VWHP� DQG� LW� DOORZV� WKHP� WR� TXLFNO\� IRUP� D�

PHQWDO� PDS� RI� WKH� VHUYLFH�� +RZHYHU� D� VWULFWO\� GLUHFWHG� GLDORJ�

VWUDWHJ\�FDQ�JHW�LQ�WKH�ZD\�RI�H[SHUW�DQG�UHSHDW�FDOOHUV�ZKR�DUH�

VHHNLQJ� IRU� D� PRUH� HIILFLHQW� LQWHUDFWLRQ�� &HUWDLQ� DSSOLFDWLRQV�

UHTXLUH� D� KLJKHU� GHJUHH� RI� LQLWLDWLYH�� 7KH� FRQFHSW� RI� VKRUWFXWV�

WULHV�WR�DGGUHVV�ERWK�VWUDWHJLHV�E\�DOORZLQJ�GHVLJQHUV�WR�RYHUOD\�

D�VHW�RI�VKRUWFXWV�RYHU�WKH�GLUHFWHG�GLDORJ�JUDSK���:H�LGHQWLILHG�

WZR�NLQGV�RI�VKRUWFXWV��QDPHO\�*272�DQG�*268%�VKRUWFXWV��

*272� VKRUWFXWV� SHUPLW� WUDQVLWLRQV� IURP� DQ�RULJLQ�QRGH�ZLWKLQ�

RQH� GLDORJ� WR� D� GHVWLQDWLRQ� QRGH� WKDW� LV� RXWVLGH� WKH� GLDORJ�� ,Q�

SUDFWLFH�� D�*272� VKRUWFXW�DFWV�DV�D� WUDQVLWLRQ�� WKH�RQO\�GLIIHU�

HQFH�EHLQJ�LQ�WKDW�WKH�GHVWLQDWLRQ�QRGH�PD\�EH�RXWVLGH�WKH�FXU�

UHQW�GLDORJ��2QFH�D�*272�VKRUWFXW�LV�H[HFXWHG��WKH�GLDORJ�SUR�

FHHGV�IURP�WKH�GHVWLQDWLRQ�QRGH�ZLWKRXW�UHWXUQLQJ�WR�WKH�RULJLQDO�

QRGH�� *272� VKRUWFXWV� KDYH� WR� EH� GHILQHG� DQG� LPSOHPHQWHG�

WDNLQJ�LQWR�FRQVLGHUDWLRQ�WKH�UHFXUVLYH�QDWXUH�RI�WKH�GLDORJ�H[H�

FXWLRQ���7R�SLFN�RXW�D�QRGH�XQLTXHO\��D�SDWK�PXVW�EH�VSHFLILHG�WR�

WKH�QRGH�WKURXJK�WKH�VXE�GLDORJ�KLHUDUFK\��)RU�H[DPSOH��ZLWK��
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,I�ZH�ZDQW�WR�HVWDEOLVK�D�*272�VKRUWFXW�IURP�QRGH�
O

1 �RI�GLD�

ORJ
�

' �ZKHQ� D� FHUWDLQ� FRQGLWLRQ�
O
& YHULILHV�� WR� QRGH�

N
1 RI�

GLDORJ�
�
' ZKHQ�GLDORJ�

�
' LV�LQYRNHG�DV�WKH�DFWLRQ�RI�

L
1 �GLDORJ�

�
' FRXOG� EH� LQYRNHG� DV� DQ� DFWLRQ� RI� RWKHU� QRGHV� DV�ZHOO���:H�

DOVR� DVVXPH� WKDW�GLDORJ�
�
' LV� WKH�PDLQ�GLDORJ�DQG� WKDW� WKH�DF�

WLRQ�DVVRFLDWHG�WR�WKH�RULJLQ�QRGH
O

1 LV�D�WHUPLQDO��L�H��LW�LV�QRW�D�

GLDORJ��FROOHFWLRQ�DFWLRQ��L�H��LW�LV�DQ�DFWLRQ�GLUHFWO\�FRQQHFWHG�WR�

VSHHFK� UHFRJQLWLRQ�FROOHFWLRQ�HYHQWV���:KHQ� WKH�V\VWHP�LV�H[H�

FXWLQJ� QRGH�
O

1 �� WKH� H[HFXWLRQ� VWDFN� FDQ� EH� UHSUHVHQWHG� DV�

OM 11 � �� PHDQLQJ� WKDW� WKH� H[HFXWLRQ� HQYLURQPHQW� LV� FXUUHQWO\�

H[HFXWLQJ� WKH� IXQFWLRQ� DVVRFLDWHG� WR� QRGH� M1 ZKLFK� LQ� WXUQ� LV�

LQYRNLQJ� WKH� IXQFWLRQ� DVVRFLDWHG� WR� QRGH�
O

1 �� 7KH� GHVWLQDWLRQ�

QRGH� RI� WKH� GHVLUHG� *272� VKRUWFXW� FDQ� EH� LGHQWLILHG� E\� WKH�

H[HFXWLRQ� VWDFN�
NL

11 � �� 7KH� DOJRULWKP� IRU� WKH� LPSOHPHQWDWLRQ�

RI� D� *272� VKRUWFXW� KDV� WR� SHUIRUP� WKH� IROORZLQJ� WZR� RSHUD�

WLRQV�� D�� 3RS� QRGHV� RXW� RI� WKH� H[HFXWLRQ� VWDFN� XQWLO� WKH� RXWHU�

H[HFXWLRQ� OD\HU� LV� UHDFKHG� E�� 3XVK� QRGHV� LQWR� WKH� H[HFXWLRQ�

VWDFN�XQWLO�WKH�GHILQHG�GHVWLQDWLRQ�QRGH�VWDFN�LV�UHDFKHG��

$Q�H[DPSOH�RI� WKH�XVH�RI�*272�VKRUWFXWV�LV�JOREDO�QDYLJDWLRQ�

FRPPDQGV��)RU�LQVWDQFH��FRQVLGHU�WKH�IROORZLQJ�WUDQVDFWLRQ��WKLV�

H[DPSOH�IROORZV�WKH�GLDORJV�VKRZQ�LQ�)LJ�����

6��:RXOG�\RX�OLNH�WR�JHW�DQ�DFFRXQW�EDODQFH�RU�PDNH�D�WUDQVIHU"�

8��0DNH�D�WUDQVIHU��

6��)URP�ZKLFK�DFFRXQW�ZRXOG�\RX�OLNH�WR�WUDQVIHU��FKHFNLQJ�RU�

VDYLQJV"�

8��6DYLQJV���

6��+RZ�PXFK�ZRXOG�\RX�OLNH�WR�WUDQVIHU�IURP�VDYLQJV"�

8��8K��*R�WR�DFFRXQW�EDODQFH��

6��$FFRXQW� EDODQFH��)RU�ZKLFK� DFFRXQW�ZRXOG� \RX� OLNH� D� EDO�

DQFH��FKHFNLQJ�RU�VDYLQJV"�

*268%�VKRUWFXWV�DUH�XVHG�WR�LPSOHPHQW�ORFDO�GLJUHVVLRQV�LQ�WKH�

GLDORJ�� EXW� GLIIHU� IURP� VXE�GLDORJV� LQ� WKDW� WKH\� UHWXUQ� IRU� UH�

H[HFXWLRQ�RI�WKH�LQYRNLQJ�QRGH��$Q�H[DPSOH�RI�D�*268%�VKRUW�

FXW�FDQ�EH�H[HPSOLILHG�E\�WKH�IROORZLQJ�GLDORJ��

�

6��:RXOG�\RX�OLNH�WR�JHW�DQ�DFFRXQW�EDODQFH�RU�PDNH�D�WUDQVIHU"�

8��0DNH�D�WUDQVIHU��

6��)URP�ZKLFK�DFFRXQW�ZRXOG�\RX�OLNH�WR�WUDQVIHU��FKHFNLQJ�RU�

VDYLQJV"�

8��6DYLQJV��SOHDVH���

6��+RZ�PXFK�ZRXOG�\RX�OLNH�WR�WUDQVIHU�IURP�VDYLQJV"�

8��+PP��+RZ�PXFK�PRQH\�GR�,�KDYH�LQ�P\�VDYLQJV"�

6�� $FFRXQW� %DODQFH�� 7KH� EDODQFH� RI� \RXU� VDYLQJV� DFFRXQW� LV�

������GROODUV�DQG����FHQWV��

6��+RZ�PXFK�ZRXOG�\RX�OLNH�WR�WUDQVIHU�IURP�VDYLQJV"�

�

,Q�WKLV�FDVH��LQ�FRQWUDVW�WR�WKH�*272�VKRUWFXW�H[DPSOH��WKH�V\V�

WHP�H[HFXWHV�WKH�DFFRXQW�EDODQFH�VXE�GLDORJ�DQG�WKHQ�UHWXUQV�WR�

WKH� FDOOLQJ�QRGH�� UH�H[HFXWLQJ� WKH� LQWHUUXSWHG�FROOHFWLRQ�DFWLRQ��

,Q�RUGHU�WR�JLYH�PRUH�IOH[LELOLW\�WR�WKH�GHVLJQHU�IRU�D�ILQH�WXQLQJ�

RI� WKH� SURPSWV� �H�J�� LQ� WKH� H[DPSOH�� WKH� UH�SURPSWLQJ� IRU� WKH�

WUDQVIHU�DPRXQW�GLIIHUV�IURP�WKH�RULJLQDO�SURPSW���WKH�QRGH�H[H�

FXWLRQ� IXQFWLRQ� FDQ� GHWHFW� ZKHWKHU� D� UHWXUQ� IURP� D� *268%�

VKRUWFXW�LV�LQ�HIIHFW��

�
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7KHUH�DUH�FHUWDLQ�UHFXUUHQW�LQWHUIDFH�SDWWHUQV�WKDW�DSSHDU��RU�DUH�

OLNHO\�WR�DSSHDU��LQ�PDQ\�GLIIHUHQW�GLDORJ�V\VWHPV��6RPH�RI�WKHP�

FDQ� EH� FRQVLGHUHG� XQLYHUVDO� SDWWHUQV�� ([DPSOHV� RI� WKRVH� DUH�

EDFN�XS��VWDUW�RYHU�� UHSHDW��PDLQ�PHQX��7KHLU�PHDQLQJ� LV�REYL�

RXV�LQ�PRVW�GLDORJ�FRQWH[WV��DQG�WKH\�VWDUW�WR�DVVXPH�WKH�TXDOLW\�

RI� XQLYHUVDO� QDYLJDWLRQ� FRPPDQGV�� 7KHUH� LV� D� VWURQJ� DQDORJ\�

EHWZHHQ� WKHVH�8,� XQLYHUVDOV� DQG� WKH� XQLYHUVDO� FRPPDQGV� ZH�

H[SHFW� WR� ILQG� LQ� DQ\� SURSHUO\� GHVLJQHG� GHVNWRS� DSSOLFDWLRQ��

VXFK�DV�WKH�)LOH�DQG�(GLW�PHQXV��WKH�8QGR�FRPPDQG��+HOS��HWF��

2IWHQ��ZKHQ�VRPH�RI�WKH�FRPPDQGV�GR�QRW�PDNH�VHQVH�LQ�VRPH�

SDUW� RI� WKH� DSSOLFDWLRQ� WKH\� DUH� VWLOO� WKHUH� LQ� D� GLVDEOHG� IRUP�

�H�J�� JUD\HG� RXW��� 6LPLODUO\�� DV� VSRNHQ� GLDORJ� DSSOLFDWLRQV� EH�

FRPH�PRUH� DQG�PRUH� SHUYDVLYH� DQG� XELTXLWRXV�� DQG�PRUH� DQG�

PRUH�XVHUV�EHFRPH�DFFXVWRPHG�WR�WKHP��LW�ZLOO�EHFRPH�QDWXUDO�

WR� H[SHFW� FHUWDLQ� FRPPDQGV� WR� EH� DOZD\V� DYDLODEOH�� VXFK� DV�

EDFN�XS� �ZKLFK� LV� DQDORJRXV� WR� WKH� XQGR� FRPPDQG� LQ� GHVNWRS�

DSSOLFDWLRQV���KHOS��HWF�
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7KHUH�LV�DQRWKHU�FODVV�RI�8,�SDWWHUQV�WKDW�UHFXU�LQ�PDQ\�DSSOLFD�

WLRQV�� EXW� RQO\� LQ� FHUWDLQ� VLWXDWLRQV�RU� LQ�FHUWDLQ�SDUWV�RI�VRPH�

DSSOLFDWLRQV��7KH�XQLYHUVDO�TXDOLW\�RI�WKHVH�8,�SDWWHUQV�LV�QRW�LQ�

WKHLU� SUHVHQFH� DW� DQ\� SRLQW� RI� WKH� GLDORJ�� EXW� LQ� WKHLU� XVH�� )RU�

LQVWDQFH��OHW¶V�FRQVLGHU�OLVW�QDYLJDWLRQ��'HSHQGLQJ�RQ�WKH�NLQG�RI�

IXQFWLRQDOLW\�RI�WKH�OLVW��H�J��VHOHFWLRQ��HGLWLQJ��HWF����WKH�QDYLJD�

WLRQ� IROORZV�FHUWDLQ�SUHGHWHUPLQHG�SDWWHUQV� �H�J��6D\�QH[W��SUH�

YLRXV�RU�WKDW�RQH���,Q�WKH�GHVNWRS�DQDORJ\��WKHVH�SDWWHUQV�FDQ�EH�

DVVRFLDWHG�� IRU� LQVWDQFH�� ZLWK� WKH� SURFHGXUHV� IRU� RSHQLQJ� DQG�

VDYLQJ�ILOHV��ZKLFK�DUH�WKH�VDPH�IURP�DSSOLFDWLRQ�WR�DSSOLFDWLRQ��

+RZHYHU��DOO�WKHVH�SDWWHUQV�PD\�GLIIHU�IURP�DSSOLFDWLRQ�WR�DSSOL�

FDWLRQ�DQG�IURP�LPSOHPHQWDWLRQ�WR�LPSOHPHQWDWLRQ��$�XQLYHUVDO�

FRQVLVWHQF\� DFURVV� DSSOLFDWLRQV� DQG� DFURVV� LPSOHPHQWDWLRQV� LV�

GHVLUDEOH� IRU� VHYHUDO� UHDVRQV�� 2QH� RI� WKH�PDLQ� UHDVRQV� LV� WKDW�

FRQVLVWHQF\�RI�8,�SDWWHUQV�FDQ�KHOS�XVHUV�OHDUQ�KRZ�WR�XVH�VSR�

NHQ� GLDORJ� V\VWHPV� LQGHSHQGHQWO\� RI� WKH� DSSOLFDWLRQ>�@�� WKXV�

LQFUHDVLQJ� WKH� RYHUDOO� WUDQVDFWLRQ�FRPSOHWLRQ� UDWHV�� WKH�FDOOHU¶V�

SRSXODWLRQ�DFFHSWDQFH�RI�WKH�VSRNHQ�GLDORJ�WHFKQRORJ\��DQG�WKH�

RYHUDOO�XVHU�VDWLVIDFWLRQ���

2QH�ZD\�WR�JXDUDQWHH�DQG�HQFRXUDJH�FRQVLVWHQF\�RI�WKH�8,�SDW�

WHUQV� DFURVV� DSSOLFDWLRQV� DQG� LPSOHPHQWDWLRQV� FRQVLVWV� LQ� HP�

EHGGLQJ�WKH�XQGHUO\LQJ�ORJLF�LQ�WKH�GLDORJ�PDQDJHU�HQJLQH��&RQ�

VLGHULQJ�DOVR� WKDW�WKH�LPSOHPHQWDWLRQ�RI�VRPH�RI�WKHVH�SDWWHUQV�

PD\� EH� TXLWH� FRPSOH[�� D� GLDORJ�PDQDJHU� HQJLQH� WKDW� LQFOXGHV�

WKH�PRVW� FRPPRQ�8,� SDWWHUQV� FDQ� EH� KLJKO\� EHQHILFLDO� DOVR� WR�

WKH� UHGXFWLRQ�RI� WKH�GHVLJQ�GHYHORSPHQW�FRVW�RI�FRPSOH[�DSSOL�

FDWLRQV��
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8,� XQLYHUVDOV� DUH� GHILQHG� DV� SURSHUWLHV� RI� FROOHFWLRQ� GLDORJ�

QRGHV� �L�H�� D� GLDORJ� QRGHV� WKDW�DUH�DVVRFLDWHG�ZLWK�D�FROOHFWLRQ�
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DSSOLFDWLRQV� ZKHUH� D�PDLQ�PHQX�ZDV� QRW� HYHQ� GHILQHG� RU� DQ�

QRXQFHG��

DFWLRQ���,I�D�GLDORJ�QRGH�DOORZV�D�FHUWDLQ�8,�XQLYHUVDO�FRPPDQG��

WKHQ� WKH�DVVRFLDWHG�FRPPDQG�ZRUG��H�J��EDFN�XS��DQG�LWV�V\QR�

Q\PV�PXVW� EH� LQFOXGHG� LQ� WKH� JUDPPDU� XVHG� E\� WKH� FROOHFWLRQ�

DFWLRQ� RI� WKDW� QRGH�� 7KH� (78'(� GLDORJ� PDQDJHU� GRHV� WKDW�

DXWRPDWLFDOO\� GXULQJ� WKH� LQLWLDOL]DWLRQ� SKDVH�� ,Q� RUGHU� WR� NHHS�

WKH�FRQVLVWHQF\�RI�WKH�LQWHUIDFH��GLIIHUHQW�OHYHOV�RI�DFWLYDWLRQ�RI�

XQLYHUVDO� FRPPDQGV� FDQ� EH� VSHFLILHG� IRU�HDFK�FROOHFWLRQ�QRGH��

,Q� RXU� LPSOHPHQWDWLRQ� ZH� KDYH� WKUHH� OHYHOV� RI� DFWLYDWLRQ�� HQ�

DEOHG�� FRUUHVSRQGLQJ� WR� IXOO� IXQFWLRQDOLW\� RI� WKH� FRPPDQG�� DF�

NQRZOHGJHG��WKH�FRPPDQG�LV�UHFRJQL]HG��EXW�D�SURPSW�LV�SOD\HG�

ZDUQLQJ�WKDW�WKH�FRPPDQG�LV�QRW�DFWLYH�±�DQDORJRXV�WR�WKH�JUD\�

LQJ�RXW� RI� IHDWXUHV� LQ� GHVNWRS� DSSOLFDWLRQV�� DQG� GLVDEOHG�� WKH�

FRPPDQG�LV�QRW�UHFRJQL]HG��
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L�H��WKH�VHW�RI�DOO�VHVVLRQ�YDULDEOHV��PXVW�EH�UHYHUWHG�WR�WKH�SUH�

YLRXV� FRQILJXUDWLRQ� �XQGR� IXQFWLRQ��� 7KH� EDFN�XS� FRPPDQG� LV�

EDVHG�RQ�WKH�FRQFHSW�RI�EDFN�XS�DQFKRU��$�QRGH�WKDW�LV�GHILQHG�

DV�D�EDFN�XS�DQFKRU�LV�D�QRGH�WR�UHWXUQ�WR�ZKHQ��VXFFHVVLYHO\�LQ�

WKH�GLDORJ��WKH�FDOOHU�LVVXHV�D�EDFNXS�FRPPDQG���

$� EDFN�XS� VWDFN� LV� NHSW� LQ� WKH� VHVVLRQ� IUDPH��2QFH� D� EDFN�XS�

DQFKRU� QRGH� LV� YLVLWHG� GXULQJ� WKH� FRXUVH� RI� D�GLDORJ�VHVVLRQ��D�

QHZ� VWDFN� HOHPHQW� LV� FUHDWHG� LQFOXGLQJ� D� FRS\� RI� WKH� FXUUHQW�

IUDPH�DQG�D�UHIHUHQFH�WR�WKH�EDFNXS�DQFKRU�QRGH��7KH�HOHPHQW�LV�

WKHQ�SXVKHG�LQWR�WKH�VWDFN��

2QFH� WKH� XVHU� LVVXHV� D� EDFN�XS� FRPPDQG�GXULQJ� D� GLDORJ� VHV�

VLRQ�� WKHQ� WKH� HOHPHQW� DW� WKH� WRS� RI� WKH� EDFN�XS� VWDFN� LV� UH�

WULHYHG�ZLWK�D�SRS�RSHUDWLRQ��7KH�GLDORJ�PDQDJHU�WKHQ�SHUIRUPV�

D�WUDQVLWLRQ�WR�WKH�EDFN�XS�DQFKRU�QRGH�DQG�UHVWRUHV�WKH�IUDPH��

$�EDFN�XS�QRGH�PD\�QRW�EH�LQ�WKH�VDPH�GLDORJ�DV�WKH�QRGH�YLV�

LWHG�ZKHQ� WKH�EDFN�XS�FRPPDQG�ZDV� LVVXHG��+HQFH� WKH� WUDQVL�

WLRQ�WR�WKH�EDFN�XS�DQFKRU�KDV�WR�EH�SHUIRUPHG�WKURXJK�D�*272�

VKRUWFXW��

$� PHFKDQLVP� VLPLODU� WR� EDFN�XS� FDQ� EH� LPSOHPHQWHG� IRU� WKH�

FRPPDQGV� VWDUW�RYHU� DQG� PDLQ�PHQX�� ,Q� WKDW� FDVH� WKHUH� LV� QR�

QHHG�WR�NHHS�D�VWDFN��EXW�RQO\�RQH�DQFKRU�DQG�WKH�UHODWHG�IUDPH�

DUH�NHSW�IRU�HDFK�VHVVLRQ��

6LPLODUO\�WR�WKH�EDFN�XS�FRPPDQG��WKH�UHSHDW�FRPPDQG�QHHGV�D�

UHSHDW�DQFKRU�WR�EH�GHILQHG��2QFH�D�QRGH�ZKLFK�LV�GHILQHG�DV�D�

UHSHDW�DQFKRU�LV�YLVLWHG��D�SRLQWHU�WR�WKDW�QRGH�LV�NHSW�DW�D�SDU�

WLFXODU�ORFDWLRQ�LQ�WKH�FXUUHQW�IUDPH��:KHQ�WKH�XVHU�LQYRNHV�WKH�

UHSHDW�FRPPDQG�ZKLOH�D�QRGH�DFWLYDWHG�IRU�UHSHDW�LV�EHLQJ�YLV�

LWHG��DOO�WKH�RXWSXW�QRGHV��L�H��WKH�QRGHV�DVVRFLDWHG�ZLWK�DQ�RXW�

SXW� RU� SURPSWLQJ� DFWLRQ�� EHWZHHQ� WKH� UHSHDW� DQFKRU� DQG� WKH�

FXUUHQW�QRGH�DUH�H[HFXWHG�E\�WKH�GLDORJ�PDQDJHU��

([DPSOHV� RI� RWKHU� FRPPRQ� 8,� XQLYHUVDOV� ZKLFK� ORJLF� FDQ� EH�

LQFOXGHG�LQ�WKH�H[HFXWLRQ�DOJRULWKP�RI�D�GLDORJ�DUH�WKRVH�FRUUH�

VSRQGLQJ� WR� FRPPDQGV�VXFK�DV�RSHUDWRU��FKDQJH�ODQJXDJH�DQG�

JOREDO�QDYLJDWLRQ�FRPPDQGV��*OREDO�QDYLJDWLRQ�FRQVLVWV�LQ�KDY�

LQJ�WKH�LQLWLDO�QRGHV�RI�EUDQFKHV�RI�VXE�GLDORJV�DQQRXQFH�WKHP�

VHOYHV� ZLWK� D� VSHFLDO� SURPSW� �H�J�� �HDUFRQ!�$FFRXQW�%DODQFH��

DQG� DOORZLQJ� WKH� XVHU� WR� LVVXH� FRPPDQGV� VXFK� DV� ³*R� WR� DF�

FRXQW�EDODQFH´��DW�DQ\�SRLQW�LQ�WKH�GLDORJ��
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:H�SUHVHQWHG�LQ�WKLV�SDSHU�WKH�FRQFHSW�RI�D�GLDORJ�PDQDJHU�WKDW�

VXSSRUWV� D� UHFXUVLYH� GHILQLWLRQ� RI� WKH� GLDORJ� IORZ�� 7KH� GLDORJ�

IORZ�DEVWUDFWLRQ�LV�SUHVHQWHG�LQ�GHWDLO��,Q�DGGLWLRQ�ZH�GHVFULEHG�

WKH�FRQFHSW�RI�8,�SDWWHUQV�� L�H�� WKRVH�SDWWHUQV� WKDW�W\SLFDOO\�DS�

SHDU�LQ�PRVW�GLDORJ�V\VWHPV��6RPH�RI�WKHVH�SDWWHUQV�FDQ�EH�GH�

ILQHG� DV� XQLYHUVDOV��PHDQLQJ� WKDW� WKHLU�SUHVHQFH� LV�H[SHFWHG�DW�

DQ\� SRLQW� LQ� WKH�GLDORJ�DQG�ZRXOG� LPSURYH� WKH�XVDELOLW\�RI� WKH�

V\VWHPV��:H�GHVFULEHG�KRZ�WKH�ORJLF�RI�VRPH�RI�WKH�8,�XQLYHU�

VDOV� FDQ� EH� HPEHGGHG� LQWR� WKH� GLDORJ� PDQDJHU� HQJLQH�� ERWK�

KHOSLQJ� HQFRXUDJH� WKH� LQWURGXFWLRQ� RI� WKH� 8,� SDWWHUQV� DFURVV�

GLIIHUHQW� DSSOLFDWLRQ� DQG� UHGXFLQJ� WKH� FRVW� RI� GHYHORSLQJ� FRP�

SOH[�DSSOLFDWLRQV��

7KH� DXWKRUV� ZLVK� WR� WKDQN� 6WHSKHQ� 6SULQJHU� �6SHHFK:RUNV�

,QWHUQDWLRQDO��IRU�KLV�KHOS�ZLWK�WKH�GHILQLWLRQ�RI�WKH�8,�SDWWHUQV�

DQG�$QLEDO� -RGRUFRYVN\� �FXUUHQWO\�ZLWK� ,QWHOHUDG�0HGLFDO�6\V�

WHPV��IRU�KLV�KHOS�ZLWK�WKH�LQLWLDO�LPSOHPHQWDWLRQ�RI�(78'(��
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LQJV�RI�(85263((&+�����5KRGHV��*UHHFH��6HSW��������
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