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7
KLV�ERRN�LV�IRU�WKH�QRYLFH�DQG�LQWHUP HGLDWH�XVHUV
Z KR�Z DQW�WR�P DVWHU�: LQGRZ V�; 3�3UR�DQG�JHW�WKH
RSHUDWLQJ�V\ VWHP �Z RUNLQJ�IRU�WKHP ��7KH�DXWKRUV
VWDWH�WKDW�WKH�SXUSRVH�RI�WKLV�ERRN�LV�WR�EH�WKH

P DQXDO�WKDW�VKRXOG�KDYH�FRP H�LQ�WKH�ER[ �Z LWK�WKH�2 6�

* RW�D�VFDQQHU"�<RX�QHHG�WKLV�ERRN��6FDQQLQJ
IRU�WKH�62 + 2 �6P DOO�2 IILFH�DQG�+ RP H�2 IILFH
E\ �ORFDO�DXWKRU�DQG�HQJLQHHU�5 RQ�0 DWWHVRQ�
,6%1 � � �� � � � � �� � � �� �� � � � �� � �� 9 LUWXDO� %RRN�
Z RUP � 3XEOLVKLQJ� �� � � � ��� � � � � SDJHV�� � � �
ILJXUHV��� � �WDEOHV��9 LVLW�WKH�ERRN
V�Z HE�VLWH�DW
KWWS���Z Z Z �VRKRWHFKQRORJ\ �LQIR�IRU�) 5 ( ( �WX�
WRULDOV�� ) 5 ( ( � FKDSWHUV�� LQVWUXFWLRQV� IRU
RUGHULQJ�WKH�HQWLUH�ERRN��HWF��
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7KH�ERRN�LV�GLYLGHG�LQWR�VL[ �SDUWV��HDFK�FRQWDLQLQJ
VHYHUDO�FKDSWHUV�

3DUW� � �� 7KH� : LQGRZ V� ; 3� ' HVNWRS��FRYHUV�HYHU\ �
WKLQJ�\ RX�VHH�RQ�WKH�VFUHHQ�Z KHQ�\ RX�UXP �RQ�D�: LQ�
GRZ V�; 3�FRP SXWHU��LFRQV��Z LQGRZ V��P HQXV��VFUROO�EDUV�
WKH�5 HF\ FOH�%LQ��VKRUWFXWV��WKH�6WDUW�P HQX��VKRUWFXW
P HQXV��DQG�VRRQ�

3DUW�� ��7KH�&RP SRQHQWV�RI�: LQGRZ V�; 3��LV�GHGL�
FDWHG�WR�WKH�SURSRVLWLRQ�WKDW�DQ�RSHUDWLQJ�V\ VWHP �LV
OLWWOH�P RUH�WKDQ�D�ODXQFK�SDG�IRU�SURJUDP V��&KDSWHU��
GHVFULEHV� KRZ � WR� Z RUN� Z LWK� DSSOLFDWLRQV� LQ� : LQ�
GRZ V�ODXQFK� WKHP �� VZ LWFK� DP RQJ� WKHP �� VZ DS� GDWD
EHWZ HHQ�WKHP ��XVH�WKHP �WR�FUHDWH�DQG�RSHQ�ILOHV��DQG
VR�RQ�

7KLV�SDUW�DOVR�RIIHUV�DQ�LWHP �E\ �LWHP �GLVFXVVLRQ�RI
WKH� LQGLYLGXDO� VRIWZ DUH� QXJJHWV� WKDW� P DNH� XS� WKLV
RSHUDWLQJ�V\ VWHP ��7KHVH�LQFOXGH�QRW�MXVW�WKH�LWHP V�LQ
\ RXU�&RQWURO�3DQHO�IROGHU��EXW�DOVR�WKH�ORQJ�OLVW�RI�IUHH
SURJUDP V� WKDW� 0 LFURVRIW� WKUHZ � LQ�� : LQGRZ V
0 HGLD�3OD\ HU��0 RYLH�0 DNHU�� ��: RUG3DG��DQG�VR�RQ�

3DUW� � �� : LQGRZ V� 2 QOLQH�� FRYHUV� DOO� WKH� VSHFLDO
,QWHUQHW�UHODWHG� IHDWXUHV� RI� : LQGRZ V�� LQFOXGLQJ� WKH
Z L] DUGV� WKDW� VHW� XS� \ RXU� ,QWHUQHW� DFFRXQW�� 2 XWORRN
( [ SUHVV� �IRU� HP DLO��� ,QWHUQHW� ( [ SORUHU� � � � IRU� : HE
EURZ VLQJ���FKDWWLQJ�RU�YLGHR�FRQIHUHQFLQJ�Z LWK�0 61
0 HVVHQJHU��DQG�VR�RQ��,W�DOVR�KHOSV�\ RX�IRUWLI\ �\ RXU�3&�
XVLQJ�6HUYLFH�3DFN�� �DQG�WKH�: LQGRZ V�) LUHZ DOO�

3DUW�� ��3OXJJLQJ�LQWR�: LQGRZ V�; 3��GHVFULEHV�WKH
RSHUDWLQJ�V\ VWHP ªV�UHODWLRQVKLS�Z LWK� HTXLSP HQW� \ RX
FDQ� DWWDFK� WR� \ RXU� 3&�VFDQQHUV�� FDP HUDV�� GLVNV�
SULQWHUV��DQG�VR�RQ��6SHFLDO�FKDSWHUV�GHVFULEH�ID[ LQJ�
IRQWV��WURXEOHVKRRWLQJ�\ RXU�3&��DQG�SUHYHQWLQJ�SURE�
OHP V�IURP �HYHQ�DULVLQJ�

3DUW�� ��/ LIH�RQ�WKH�1 HWZ RUN��KRQRUV�WKH�P LOOLRQV�RI
KRXVHKROGV�DQG�RIILFHV�WKDW�QRZ �FRQWDLQ�P RUH�WKDQ�RQH
3&�� , I � \ RX� Z RUN� DW� KRP H� RU� LQ� D� VP DOO� RIILFH�� WKHVH
FKDSWHUV�VKRZ �\ RX�KRZ �WR�EXLOG�\ RXU�RZ Q�QHWZ RUN��LI
\ RX� Z RUN� LQ� D� FRUSRUDWLRQ� Z KHUH� VRP H� KLJKO\ � SDLG
SURIHVVLRQDO�QHWZ RUN�JHHN�LV�RQ�KDQG�WR�GR�WKH�WURXEOH�
VKRRWLQJ��WKHVH�FKDSWHUV�VKRZ �\ RX�KRZ �WR�H[ SORLW�; 3
3URªV�FRQVLGHUDEOH�QHWZ RUNLQJ�SURZ HVV�

$ W�WKH�HQG�RI�WKH�ERRN��WKUHH�DSSHQGL[ HV�SURYLGH
JXLGDQFH� LQ� LQVWDOOLQJ� WKLV� RSHUDWLQJ� V\ VWHP �� D
P HQX�E\ �P HQX� H[ SODQDWLRQ� RI� WKH� : LQGRZ V� ; 3� 3UR
GHVNWRS�FRP P DQGV��DQG�DQ�LQWURGXFWLRQ�WR�HGLWLQJ�WKH
5 HJLVWU\ �

7KLV�ERRN�FDQ�VHUYH�WZ R�SXUSRVHV�
� ��, I�\ RX�KDYH�EHHQ�UHWLFHQW�DERXW�LQVWDOOLQJ�: LQ�

GRZ V�; 3�3UR�EHFDXVH�DOO�WKH�KHOS�ILOHV�DUH�LQ�WKH�2 6�RU
RQ�OLQH�Z KLFK�LV�RI�QR�KHOS�LI�\ RXU�V\ VWHP �FDQªW�JHW�WR
WKHP ��WKHQ�WKLV�ERRN�FDQ�EH�\ RXU�KDUG�FRS\ �FUXWFK�

� �����<RXU�2 6�LV�UXQQLQJ�EXW�\ RX�Z DQW�D�VRXUFH�WKDW
GHVFULEHV�IHDWXUHV�DQG�RSWLRQV�DYDLODEOH�LQ�DQ�HDV\ �DQG
XQGHUVWDQGDEOH� P DQQHU� WKDW� FDQ� EH� UHDG� DQ\ Z KHUH
�WKH�KDP P RFN��NLWFKHQ�WDEOH��UHDGLQJ�WKURQH��HWF���� ��2 U
\ RXªUH� KDYLQJ� D� SUREOHP � WKDW� WKH� KHOS� ILOHV� DQG�RU

: ( %�VLWHV�KDYHQªW�VROYHG�IRU�\ RX�DQG�WKLV�ERRN�FRQ�
ILUP V�WKDW�Z KDW�\ RX�WULHG�Z DV�FRUUHFW��EXW�WKH�DUHD�LV
SUREOHP DWLF�RU�DQ�XQDGYHUWLVHG�IHDWXUH�

, ªYH�XVHG�WKH�ERRN�VHYHUDO�WLP HV�LQ�WKLV�P RGH�DQG
IRXQG�LW�XVHIXO�

7KH�ERRN�LV�Z HOO�Z ULWWHQ�DQG�RUJDQL] HG�DQG�LI�\ RX
WKLQN�WKDW�D�KDUG�FRS\ �P DQXDO�LV�D�JRRG�WRRO�WR�KDYH
DYDLODEOH�WKLV�ERRN�FDQ�EH�IRXQG�IURP �DERXW�� � � �WR�� � �
XVHG�QHZ �

) URP�WKH
�' HDOV* X\
E\ �%RE�&OLFN

* UHDWHU�2 UODQGR
�&RP SXWHU�8 VHUV�* URXS

3XUFKDVH� ' DWHV� ) RU� + DUG� ' ULYHV

,
TXLFNO\ � KHDUG� IURP � UHDGHUV� H[ SUHVVLQJ� WKHLU
GLVSOHDVXUH�DERXW�WKH�+ ' �Z DUUDQWLHV�, �Z URWH�DERXW
ODVW�P RQWK�� , �GLGQªW�OLNH�WKH� IDFW�WKDW�D�+ ' �Z DU�
UDQW\ �VWDUWV�RQ�WKH�EXLOG�GDWH�HLWKHU�DQG� , �GRQªW

NQRZ �Z KHUH�WKH�SXUFKDVH�UHFHLSW�LV�IRU�D�QHZ �GULYH�,
ERXJKW��VKDP H�RQ�P H���, �P D\ �EH�DEOH�WR�ILQG�LW��EXW�WKLV
+ ' � KDV� EHHQ� O\ LQJ� DURXQG� KHUH� IRU� D� Z KLOH�� <RXU
SXUFKDVH�UHFHLSW� IRU�D� : HVWHUQ� ' LJLWDO� GULYH�P HDQV
\ RXªUH�FRYHUHG��EXW�, �GRQªW�NQRZ �RWKHU�P DQXIDFWXUHUªV
SROLFLHV�� : KHQ� , � RSHQHG� WKH� ER[ � IRU� D� QHZ � : HVWHUQ
' LJLWDO�� � �JLJ�+ ' �WKH�RWKHU�GD\ ��WKH�Z DUUDQW\ �Z RUGLQJ
IRU�LW�Z DV�LQVLGH�LWV�ER[ ��XQGHU�WKH�GULYH��SULQWHG�RQ�WKH
ERWWRP �OD\ HU�RI�WKH�ER[ ��7KH�Z DUUDQW\ �LV�§IRU�RQH�\ HDU
IURP �WKH�GDWH�RQ�P \ �RULJLQDO�SXUFKDVH�UHFHLSW�¨�7KDW
Z RUNV�� EXW� DOVR� LQFOXGHG� Z DV� D� FDUG� WR� SXUFKDVH� D
WKUHH��\ HDU�H[ WHQGHG�Z DUUDQW\ �IRU�� � � �� � ��6WRUHV�GRQªW
OHW� \ RX� RSHQ�WKH�ER[ �WR�UHDG�WKH�Z DUUDQW\ �EXW�WKH\
P LJKW�VKRZ �\ RX�D�FRS\ �RU�UHIHU�\ RX�WR�D�8 5 / ��
( PDLO� 3UREOHP� ) L[ HG

, �JRW�WKH�UXQ�D�URXQG�IURP �( DUWKOLQN�WHFK�VXSSRUW
WU\ LQJ�WR�JHW�P \ �ROG�( XGRUD�H�P DLO�SURJUDP �EDFN�LQ
RSHUDWLRQ� Z KHQ� LW� VWRSSHG� Z RUNLQJ�� 7KH\ � VDLG� SRUW
RSWLRQV� FRXOG� QRW� EH� FKDQJHG� IRU� WKHLU� QHZ � VHUYHUV
�WUXH��� , � GRZ QORDGHG� ( XGRUDªV� YHUVLRQ� � �� � �� �� �VSRQ�
VRUHG��IUHH��H�P DLO�SURJUDP �WR�WU\ ��( XGRUD�KDV�D�OLQN�WR
( DUWKOLQNªV�RZ Q� : HE�VLWH�IRU�D�WXWRULDO�WR�VHW�XS�WKH
( XGRUD�SURGXFW��EXW�LW�VWLOO�GLGQªW�Z RUN�ULJKW��, �ODWHU
ERXJKW� WKH� SDLG� YHUVLRQ� DQG� ( XGRUDªV� WHFK� VXSSRUW
Z DONHG� P H� WKURXJK� VWHSV� WR� P DNH� WKH� FKDQJH� WKDW
( DUWKOLQNªV�WHFK�VXSSRUW�VDLG�FRXOGQªW�EH�GRQH�LQ�YHU�
� �� �HLWKHU��,W�LQYROYHG�FRS\ LQJ�DQG�SDVWLQJ�D�ILOH�WR�JHW
WKH� RSWLRQ�� 7KDW� FDQ� DOVR� EH� GRQH� RQ� WKH� VSRQVRUHG
YHUVLRQ�� 7KDW� LQIR� LV� RQ� WKHLU� : HE� VLWH�� ,Q� DOO�
( DUWKOLQNªV� WHFK� VXSSRUW� Z DV� QR� KHOS� DQG� KDUG� WR
XQGHUVWDQG��DOWKRXJK�DSRORJHWLF��DQG�WKH\ �Z HUH�Z URQJ�
,WV�Z RUNLQJ��EXW�, �VWLOO�KDYH�D�P LQRU�SUREOHP �, �KRSH�WR
LURQ�RXW�

5 HP HP EHU�§&DP HUD0 DWH�9 LGHR6DIḦ �DQG�§&DP HUD�
0 DWH�5 HDO�7LP H�9 LGHR̈ �E\ �=LR�&RUS��IURP �ODVW�P RQWKªV
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FROXP Q� Z LWK� UHEDWHV� �VWLFNHU� RQ� WKH� SURGXFWªV� ER[
ERXJKW�IURP �WKH�UHWDLOHU��H[ WHQGHG�WKURXJK�6HSW��� � �
� � � � �
3RSXODU� ' HDO� 5HYLYHG

7Z LFH� LQ� WKH� SDVW� IHZ � \ HDUV� , � KDYH� IHDWXUHG� D
GLVFRXQW�RQ�SURGXFWV�SXUFKDVHG�IURP �,QN6HOO�FRP ��DQG
ERWK�WLP HV�, �IHDWXUHG�LW��WKH�GHDO�Z DV�TXLWH�SRSXODU��,
DP �QRW�IDP LOLDU�Z LWK�SULFHV�RQ�LQNMHW�SURGXFWV�VR�\ RX
VKRXOG�GR�\ RXU�RZ Q�UHVHDUFK��%U\ DQ�+ DZ NLQV��P DUNHW�
LQJ�P DQDJHU��KDV�RIIHUHG�WR�UHSHDW�WKLV�GHDO�IRU�XV�DQG
LW�LV�DV�IROORZ V��§: H�DUH�JRLQJ�WR�GR�D�SURP R�FRGH�IRU
\ RXU�UHDGHUV��7KH�FRGH�LV� IRU� � � � �RII�DOO�FRP SDWLEOH
§LQNMHẄ�SURGXFWV��2 ( 0 �FDUWULGJHV�DUH�H[ FOXGHG��7KH
SURP RWLRQ�VWDUWV�WRGD\ �� � �� � �� � � �DQG�UXQV�WLOO�D�\ HDU
IURP �QRZ ��7KH�FRGH�LV�§SFGHDOV� � � � �¨

7KHLU� : HE� VLWH� LV� >KWWS���Z Z Z �LQNVHOO� �FRP @� IRU
SURGXFW�LQIRUP DWLRQ��7R�RUGHU��JR�WR�FKHFNRXW�DQG�SXW
LQ� WKH� VKLSSLQJ� LQIRUP DWLRQ� WKHQ� FOLFN� RQ� WKH� §FRQ�
WLQXḦ �EXWWRQ��$ IWHU�SXWWLQJ�LQ�WKH�ELOOLQJ�LQIR��WKHUH�LV
D�SODFH�WR�HQWHU�LQ�WKH�\ RXU�H�P DLO�DGGUHVV�IRU�H�P DLO
FRQILUP DWLRQ�� %HORZ � WKDW� LV� WKH� FRXSRQ� SURP RWLRQDO
FRGH� ILHOG� IRU� HQWHULQJ� WKH� FRGH� §SFGHDOV� � � � �¨� WKHQ
FOLFN� §DSSO\ �¨� 2 U�� 0 RQ�) UL�� � DP � � SP � &67� RUGHU� E\
SKRQH�DW�� � � � � � � � � � � � � � �
: K\ � 1 RW� 7 KH� / DWHVW� / RFNLQJ� 6 \ VWHP� ) RU� <RX""""

, �WKRXJKW�WKH�EDWWHU\ �RSHUDWHG�ORFNVHW�WKDW�RSHQV
Z LWK�D�NH\ SDG�Z DV�JUHDW�WHFKQRORJ\ �IRU�WKH�GRRU�WR�P \
KRXVH��EXW�, �OLNH�WKLV�SURGXFW�EHWWHU��+ RZ �DERXW�MXVW
OD\ LQJ�\ RXU�ILQJHU�RQ�D�SDG�DQG�KDYLQJ�WKH�ORFN�DXWR�
P DWLFDOO\ �RSHQ��<RX�FDQ�DOVR�VHW�LW�XS�VR�D�GLIIHUHQW
ILQJHU�SHUIRUP V�DQRWKHU�DFWLRQ��VXFK�DV�RSHQLQJ�\ RXU
JDUDJH� GRRU�� H. H\ 8 6$ � 6\ VWHP V� RIIHUV� ELRP HWULF
ILQJHUSULQW� WHFKQRORJ\ � IRU� HYHU\ WKLQJ� IURP � KRP H� WR
EXVLQHVV��DQG�LWV�SRVVLEOH�WR�HYHQ�WUDFN�Z KR�HQWHUV��DQG
WKH�WLP HV��, �Z DV�LP SUHVVHG�Z LWK�WKLV�SURGXFW�Z KHQ�,
VDZ �LW�

* HW� P RUH� LQIRUP DWLRQ� DW� >KWWS���Z Z Z �HNH\ XVD
�FRP @�� < RX� GRQªW� QHHG� D� FRP SXWHU� IRU� WKH� ORFN� WR
RSHUDWH��EXW�H. H\ �FDQ�EH�XVHG�Z LWK�D�FRP SXWHU�WR�NHHS
D�ORJ�RI�WKH�XVHUV��7KH�Z HDWKHUSURRI�UHDGHU�FDQ�EH�XVHG
HLWKHU�LQVLGH�RU�RXWVLGH�WR�WULJJHU�D�GHYLFH�VXFK�DV�D
GRRU�VWULNHU�SODWH�RU�JDUDJH�GRRU�RSHQHU��. HHS�LQ�P LQG
WKDW� H. H\ � RQO\ � SURYLGHV� WKH� ELRP HWULF� ILQJHUSULQW
SURGXFWV�WR�RSHUDWH�HOHFWURQLFDOO\ �FRQWUROOHG�ORFNV��EXW
WKH\ �GR�QRW�VHOO�ORFNV��+ RZ HYHU��\ RX�P LJKW�ILQG�ORFNV�WR
Z RUN� Z LWK� WKLV� SURGXFW� DW� >KWWS���Z Z Z �VP DUWKRP H
�FRP @��

+ RP H�P RGHOV�RIIHUHG�LQFOXGH�
� � ( NH\ �72 &$ KRP H�Z LWK�� �RXWSXW�IRU�D�GRRU��JDWH���

UHOD\ ��¥�0 65 3�¥�� � � �
� � ( NH\ �72 &$ KRP H�� �Z LWK�� �RXWSXWV�IRU�GRRUV��JDWHV

�� �UHOD\ V��¥�0 65 3�¥�� � � � �
� � ( NH\ �72 &$ KRP H�SF�Z LWK�� �RXWSXWV�IRU�GRRUV�JDWHV

�� � UHOD\ V��� LQFO�� 5 6� � � � LQWHUIDFH�� FDEOH� DQG
3&�6RIWZ DUH�¥�0 65 3�¥�� � � � �

( DFK�P RGHO�FDQ�EH�WUDLQHG�IRU�XS�WR�� � �ILQJHUSULQWV
�LQ� FDVH� \ RX� KDYH� UHODWLYHV� VWD\ LQJ� Z LWK� \ RX��
' HDOV* X\ � UHDGHUV� DUH� RIIHUHG� D� � � � � GLVFRXQW� IURP
WKRVH�SULFHV��&RQWDFW�WKHP �DW�+ DVVDQ�+ DUHVHNH\ 8 6$
�FRP � RU� � � � � � � � � � � � � � �� 7R� JHW�WKLV�GLVFRXQW��XVH�WKH
SDVVZ RUG�§GHDOVJX\ � � �¨
$ Q�$ QQRXQFHPHQW�, �5HFHLYHG��( GLWHG�

&RP SDQ\ ��: LVH3L[ HO�0 XOWLP HGLD�
( �P DLO��>SUHVV# Z LVHSL[ HO�FRP @�
+ DQG\ 6QDS� �� ��+ LJK�LP SDFW�VFUHHQVKRWV�Z LWKRXW

FRP SOH[ LW\
§: LVH3L[ HO�0 XOWLP HGLD�DQQRXQFHV�+ DQG\ 6QDS�� �� �

D�VFUHHQ�FDSWXUH�XWLOLW\ �IRU�: LQGRZ V�SODWIRUP V��: LWK
+ DQG\ 6QDS�� \ RX� FDQ� LOOXVWUDWH� \ RXU� P XOWLP HGLD
SUHVHQWDWLRQ��P DQXDO��RU�P DUNHWLQJ�FRS\ �Z LWK�VFUHHQ�
VKRWV�WKDW�Z LOO�P DNH�LW�QRW�RQO\ �DHVWKHWLFDOO\ �SOHDVLQJ
DQG�SURIHVVLRQDO�¥�\ RX�FUHDWH�DQ�HDV\ �WR�XQGHUVWDQG
SUHVHQWDWLRQ�WKDW�Z LOO�FRQYH\ �FRP SOH[ �LQIRUP DWLRQ�LQ
D�P DQQHU�DQ\ RQH�FDQ�JUDVS�Z LWKLQ�VHFRQGV�

§+ DQG\ 6QDS�IHDWXUHV�D�FRQFLVH��3KRWR�VKRS�VW\ OH
WRROER[ � LQWHUIDFH�� IDP LOLDU� WR� P LOOLRQV� RI� 3KRWRVKRS
XVHUV�� Z KLFK� IORDWV� RQ� WRS� RI� RWKHU� DSSOLFDWLRQV� DQG
WDNHV�P LQLP XP �VSDFH�RQ�WKH�GHVNWRS��7KH�LQWHUIDFH
FRQVLVWV� RI� WKUHH� P DLQ� DUHDV� Z LWK� D� VHW� RI� LFRQV� ¥
FDSWXUH� WRROV� DUHD�� EXLOW�LQ� HGLWRU�� DQG� VFUHHQVKRW
RSHUDWLRQV� DUHD�� $ Q\ � VFUHHQVKRW� DFWLRQ� FDQ� EH� SHU�
IRUP HG�LQ�RQH�FOLFN�RQ�DQ�LFRQ�Z LWKRXW�Z DONLQJ�WKRXJK
FRP SOH[ �GURS��GRZ Q�P HQXV�

§&DSWXUH� DQ\ � SRUWLRQ� RI� WKH� VFUHHQ� E\ � XVLQJ� D
UHVL] DEOH�WULP P LQJ�IUDP H��WDNH�D�VQDSVKRW�RI�DQ�DFWLYH
Z LQGRZ � RU� WKH� Z KROH� GHVNWRS�� $ IWHU� D� VFUHHQVKRW� LV
WDNHQ��WKH�LP DJH�GLVSOD\ V�LQ�D�VHSDUDWH�Z LQGRZ �Z KHUH
LW�FDQ�EH�IXUWKHU�HGLWHG��7KH�XVHU�FDQ�DGG�D�P XOWLWXGH
RI� P DUNHUV�� LQFOXGLQJ� WH[ WXDO� FRP P HQWV�� SL[ HO� DUW
V\ P EROV��DUURZ V��IUHH��KDQG�OLQHV��UHFWDQJXODU�IUDP HV�
DQG�HOOLSVHV��<RX�FDQ�H[ SHULP HQW�Z LWK�D�VHP L��WUDQV�
SDUHQF\ � HIIHFW� DQG� P RGLI\ � FRORU� DQG� OLQH� VL] H�� $ OO
REMHFWV�FDQ�EH�HDVLO\ �P RYHG�RYHU�WKH�VFUHHQ�KRW�

§( DVLO\ � FRQILJXUH� KRWNH\ V� WR� WULJJHU� FDSWXUH
DFWLRQV��: LWK�WKH�KRWNH\ �VXSSRUW��\ RX�FDQ�WDNH�VQDS�
VKRWV�RI�GURS�GRZ Q�P HQXV��VSODVK�VFUHHQV�DQG�RWKHU
HYHQWV��Z KLFK��DV�D�UXOH��FDQQRW�EH�FDSWXUHG��<RX�FDQ
JHW�+ DQG\ 6QDS�WR�DXWRP DWLFDOO\ �JHQHUDWH�ILOH�QDP HV
IRU�VFUHHQVKRWV�EDVHG�RQ�WKH�VSHFLILHG�SDWWHUQ��VHQG
VFUHHQVKRWV�WR�WKH�FOLSERDUG��RU�VDYH�WKHP �WR�ILOHV�

§+ DQG\ 6QDS� � �� � UXQV� XQGHU� : LQGRZ V
� � �� � �0 H�� � � � �; 3 �DQG�FRVWV� � � � �� � � �8 6' � � IRU� D�VLQ�
JOH�XVHU�OLFHQVH��8 VHU�JURXS�P HP EHUV�JHW�� � � �RII�WKH
UHJXODU� SULFH� XVLQJ� FRXSRQ� FRGH� * 5 3 � � � WKURXJK
$ XJXVW��$ �� � �GD\ �IXOO\ �IXQFWLRQDO�HYDOXDWLRQ�YHUVLRQ
FDQ�EH�GRZ QORDGHG�IUHH�DW�>KWWS���Z Z Z ��Z LVHSL[ HO�FRP
�GRZ QORDGV��KVQDSBVHWXS��H[ H@�



7KH�5 RFKHVWHU�&RP SXWHU�6RFLHW\ ��,QF��0 RQLWRU���- XO\ �� � � �

) RU� P RUH� LQIRUP DWLRQ�� SOHDVH� YLVLW� >KWWS���Z Z Z
�Z LVHSL[ HO�FRP @�

( �P DLO��>SUHVV# Z LVHSL[ HO�FRP @̈
$ QRWKHU� $ QQRXQFHPHQW�� ( GLWHG�

§$ SULO�� � ��� � � � ��1 HRZLVH�6RIWZ DUH�WRGD\ �DQQRXQFHG
WKH�UHOHDVH�RI�5 RER7DVN�� �� ��WKH�ODWHVW�YHUVLRQ�RI�D�KLJK
SHUIRUP DQFH� DXWRP DWLRQ� WRRO� IRU� WKH� : LQGRZ V� SODW�
IRUP V��7KH�DSSOLFDWLRQ�IHDWXUHV�D�XQLTXH�VHW�RI�RYHU�D
KXQGUHG�DXWRP DWLRQ�RSWLRQV�WKDW�Z LOO�JLYH�XVHUV�Z LWK
DOP RVW�DQ\ �OHYHO�RI�FRP SXWHU�FRP SHWHQFH�¥�IURP �KRP H
XVHUV� WR� H[ SHULHQFHG� SURJUDP P HUV� ¥� WKH� DELOLW\ � WR
DXWRP DWH�WKHLU�URXWLQH�FRP SXWLQJ�WDVNV�DQG�HOLP LQDWH
P DQ\ �WLP H�FRQVXP LQJ�P DQXDO�RSHUDWLRQV�

§,W�Z LOO�KHOS�\ RX�DXWRP DWH�EDFNXS�SURFHVVHV��IROGHU
V\ QFKURQL] DWLRQ��FOHDQXS�RI�WHP SRUDU\ �IROGHUV��H�P DLO
UHWULHYDO�DQG�SURFHVVLQJ��MXVW�D�IHZ �RSWLRQV�RXW�RI�RQH
KXQGUHG� DYDLODEOH�� * HW� P RUH� IRFXV� RQ� Z RUN� Z LWK� QR
QHHG�WR�Z ULWH�FRP SOLFDWHG�DXWRP DWLRQ�VFULSWV�

§5 RER7DVN�Z RUNV�WUDQVSDUHQWO\ �WKURXJKRXW�WKH�2 6
DQG� FRQVXP HV� P LQLP XP � UHVRXUFHV�� %\ � GHIDXOW� LW
ODXQFKHV�DW�: LQGRZ V�VWDUWXS�DQG�VLWV�LQ�WKH�V\ VWHP
WUD\ ��,W�IHDWXUHV�D�FOHDU��VHOI��H[ SODQDWRU\ �* 8 , �LQWHUIDFH
WKDW� GLVSOD\ V� D� OLVW� RI� WDVNV�� WKHLU� FXUUHQW� VWDWXV�
SURYLGHV�D�TXLFN�DFFHVV�WR�WKH�WDVN��UHODWHG�RSHUDWLRQV
DQG�SURJUDP �VHWWLQJV��%\ �FOLFNLQJ�RQ�WKH�©&UHDWH�1 HZ
7DVNª�LFRQ��\ RX�RSHQ�WKH�Z L] DUG��VW\ OH�GLDORJ�WKDW�Z LOO
DVVLVW�\ RX�LQ�VHOHFWLQJ�DQ�DFWLRQ��FRQILJXULQJ�LWV�EHKDY�
LRU�VHWWLQJV��DQG�VHWWLQJ�XS�DQ�DFWLRQ�WULJJHU�

§: LWK�VL[ WHHQ�HYHQW�WULJJHUV�LQ�KDQG��\ RX�KDYH�IXOO
FRQWURO� LQ� GHILQLQJ� Z KHQ� DQG� KRZ � WR� ODXQFK� DXWR�
P DWLRQV��<RX�FDQ�JHW�WKHP �H[ HFXWHG�DW�DQ\ �VSHFLILHG
UXQ�WLP H�RU�DIWHU�D�FHUWDLQ�WLP H�LQWHUYDO��3RZ HU�XVHUV
FDQ�JR�EH\ RQG�WKHVH�VFKHGXOLQJ�EDVLFV�

§5 RER7DVN� � �� � LV� GHVLJQHG� IRU� : LQGRZ V� � � �0 H
�� � � � �; 3 �� � � � �DQG�FRVWV�� � � �� � ��8 6' � �IRU�D�VLQJOH�XVHU
OLFHQVH��: H�RIIHU�XVHUV�JURXS�P HP EHUV�D�� � � �GLVFRXQW
RQ�5 RER7DVN�XQWLO�$ XJ��� � ��� � � � ��7KH�FRXSRQ�FRGH�LV
©5 7�GLVFRXQW�� � �©�5 HJLVWHUHG�FXVWRP HUV�DUH�HQWLWOHG�WR
IUHH� XSJUDGHV� WR� DQ\ � P LQRU� YHUVLRQ�� $ � � � �GD\ � IXOO\
IXQFWLRQDO�HYDOXDWLRQ�YHUVLRQ�RI�WKH�SURJUDP �LV�DYDLO�
DEOH� IRU� IUHH� DW� �GLUHFW� GRZ QORDG� OLQN�� >KWWS���Z Z Z
�URERWDVN�FRP �GRZ QORDGV�5 RERWDVN6HWXS�H[ H@��� � �� �0 %�
§3URGXFW�SDJH�OLQN��>KWWS���Z Z Z �URERWDVN�FRP @�( �P DLO�
>ROHJ# QHRZ LVH��FRP @̈

7KDWªV�LW�IRU�WKLV�P RQWK��0 HHW�P H�KHUH�DJDLQ�QH[ W
P RQWK�LI�\ RXU�HGLWRU�SHUP LWV��7KLV�FROXP Q�LV�Z ULWWHQ�WR
P DNH�XVHU�JURXS�P HP EHUV�DZ DUH�RI�VSHFLDO�RIIHUV�RU
IUHHELHV�, �KDYH�IRXQG�RU�DUUDQJHG��DQG�P \ �FRP P HQWV
VKRXOG�QRW�EH�LQWHUSUHWHG�WR�HQFRXUDJH��RU�GLVFRXUDJH�
WKH�SXUFKDVH�RI�DQ\ �SURGXFWV��QR�P DWWHU�KRZ �HQWKXVHG
, � P LJKW� VRXQG�� %RE� �7KH� &KHDSVNDWH�� &OLFN
>EREFOLFN# P LQGVSULQJ�FRP @�� 9 LVLW� P \ � : HE� VLWH� DW
>KWWS���Z Z Z �GHDOVJX\ �FRP @�

&KDQJLQJ�) LOH�$ VVRFLDWLRQV
E\ �. LP �. RP DQGR

4444 �� , � JRW� 5 HDO3OD\ HU� VR� , � FRXOG� OLVWHQ� WR� ROG� UDGLR
LQWHUYLHZ V��1 RZ �DOO�RI�P \ �P XVLF�RSHQV�LQ�5 HDO3OD\ HU�
,V�WKHUH�D�Z D\ �WR�FKDQJH�WKHP �EDFN��RU�GR�, �KDYH�WR
XQLQVWDOO�LW"�
$$$$ ��7KLV�LV�D�SUHWW\ �FRP P RQ�SUREOHP ��DQG�QRW�MXVW�Z LWK
P XVLF� ILOHV��2 IWHQ��Z KHQ�\ RX�LQVWDOO�D�SKRWR�HGLWLQJ
SURJUDP ��LW�WDNHV�RYHU�WKH�MRE�RI�RSHQLQJ�\ RXU�LP DJHV�
/ XFNLO\ ��LWªV�DQ�HDV\ �IL[ �VR�ORQJ�DV�\ RX�NQRZ �WKH�VWHSV�
$ QG�WR�WKDW�HQG��OHW�P H�VKRZ �\ RX�WKH�Z D\ ��7KH�SURE�
OHP �LV�LQ�: LQGRZ V�ILOH�DVVRFLDWLRQ��) LOH�DVVRFLDWLRQV
WHOO�: LQGRZ V�Z KDW�SURJUDP �WR�XVH�Z KHQ�D�ILOH�QHHGV
WR�EH�RSHQHG��6R�\ RX�QHHG�WR�FKDQJH�WKH�DVVRFLDWLRQ��

) LUVW��RSHQ�: LQGRZ V�( [ SORUHU��&OLFN�6WDUW�! ! �$ OO
3URJUDP V�! ! �$ FFHVVRULHV�! ! �: LQGRZ V�( [ SORUHU��) LQG
D�P XVLF�ILOH��5 LJKW��FOLFN�LW��&OLFN�2 SHQ�: LWK��, I� \ RX
GRQªW� VHH� WKH� SURJUDP � \ RX� Z DQW�� FOLFN� &KRRVH� 3UR�
JUDP �� 7KLV� Z LOO� JLYH� \ RX� D� P RUH� H[ WHQVLYH� OLVW� RI
SURJUDP V��, I�\ RXU�SUHIHUUHG�SURJUDP �LV�VWLOO�QRW�OLVWHG�
FOLFN�%URZ VH��1 DYLJDWH�WR�WKH�SURJUDP �DQG�ILOH�\ RXªUH
VHHNLQJ��&OLFN�2 SHQ��%DFN�DW�WKH�2 SHQ�: LWK�Z LQGRZ �
VHOHFW�§$ OZ D\ V�XVH�WKH�VHOHFWHG�SURJUDP ž ž ¨� &OLFN
2 . ��

7KDW� Z LOO� FKDQJH� WKH� DVVRFLDWLRQ� SHUP DQHQWO\ �
5 HDO3OD\ HU�SUREDEO\ �FKDQJHG�WKH�ILOH�DVVRFLDWLRQ�Z KHQ
LW�Z DV�LQVWDOOHG��: KHQ�\ RX�LQVWDOO�QHZ �SURJUDP V��SD\
DWWHQWLRQ�WR�HDFK�SURP SW��$ V�, �P HQWLRQHG��WKLV�JRHV
GRXEOH�IRU�P XVLF�SOD\ HUV�DQG�LP DJH�SURJUDP V��7KHUHªV
XVXDOO\ �D�FKHFNER[ �ODEHOHG�VRP HWKLQJ�OLNH�§8 VH�WKLV�DV
P \ �GHIDXOW�SOD\ HU�¨�RU�§$ OZ D\ V�XVH�WKLV�SURJUDP �WR
RSHQ� LP DJHV�¨� 6RP HWLP HV� WKH� FKHFNER[ � LV� DOUHDG\
P DUNHG� IRU� \ RX�� 7KLV� XVHG� WR� KDSSHQ� Z LWK� DOP RVW
HYHU\ �SURJUDP ��7KH�P RUH�WKHVH�SURJUDP V�SRS�XS�WR
RSHQ� ILOHV�� WKH� P RUH� XVHIXO� WKH\ � VHHP �� 7KH� ODWHVW
YHUVLRQV�WHQG�WR�EH�EHWWHU�DERXW�WKLV��5 HJDUGOHVV��EH
FDUHIXO�Z LWK�HYHU\ �SURJUDP �WKDW�\ RX�LQVWDOO�

&RS\ ULJKW�� � � � �: HVW6WDU�7DON5 DGLR�1 HWZ RUN��5 HSULQWHG
Z LWK�SHUP LVVLRQ��1 R�IXUWKHU�UHSXEOL�FDWLRQ�RU�UHGLVWULEXWLRQ�LV
SHUP LWWHG�Z LWKRXW�WKH�Z ULWWHQ�FRQVHQW�RI�: HVW6WDU�7DON�5 DGLR
1 HWZ RUN��9 LVLW�. LP �. RP DQGR�DQG�VLJQ�XS�IRU�KHU�IUHH�H�P DLO
QHZ VOHWWHUV�DW��Z Z Z �NRP DQGR�FRP

&RPSXWHU�+ \ VWHULD���&UDVK�
E\ �%HUU\ �) ��3KLOOLSV

&RP SXWHU�&OXE�RI�2 NODKRP D�&LW\

&
UDVK�� &UDVK�� 7KDW� Z DV� WKH� VRXQG� RI� 6WHSKHQ
. LQJªV�VOHGJHKDP P HU�EDVKLQJ�WKH�FDU�WKDW�KLW
KLP �Z KLOH�MRJJLQJ��3HUKDSV�KH�WKRXJKW�&KULV�
WLQH� IURP � KLV� HDUOLHU� KRUURU� QRYHO� KDG� FRP H

EDFN�WR�KDXQW�KLP �
&UDVK�DOVR�VWULNHV�WHUURU�LQ�WKH�KHDUWV�RI�FRP SXWHU

XVHUV��$ FFRUGLQJ�WR�WKH�3HZ �,QWHUQHW�DQG�$ P HULFDQ
/ LIH�3URMHFW�DSSUR[ LP DWHO\ �WZ R�WKLUGV�RI�$ P HULFDQV
XVH� WKH� ,QWHUQHW� DQG� DERXW� � � � � RI� WKHP � WKURXJK
FRQQHFWLRQV�LQ�WKHLU�KRP HV��: KLOH�WKHUH�LV�QR�UHVHDUFK
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GDWD� RQ� WKH� QXP EHU� RI� FRP SXWHU� XVHUV� WKDW� FDQQRW
P DVWHU�WKHLU�FRP SXWHUV��WKHUH�LV�HYLGHQFH�RI�DQJHU�DQG
IUXVWUDWLRQ� Z LWK� FRP SXWHUV� WKDW� FRXOG� HVFDODWH� LQWR
Z KDW�RQH�SV\ FKRORJLVW�FDOOV�§FRP SXWHU�UDJH�¨�

8 QLYHUVLW\ � RI� 0 DU\ ODQG� 3URIHVVRU� . HQW� 1 RUP DQ
VD\ V�� §0 HQ�DQG�Z RP HQ�DUH�WDNLQJ�RXW�WKHLU� IUXVWUD�
WLRQV�RQ�WKH�FRP SXWHU�DQG�XQIRUWXQDWHO\ ��VRP HWLP HV
P LVGLUHFWLQJ�LW�WR�RWKHU�SHRSOH�¨�1 RUP DQ��Z KR�GLUHFWV
WKH�/ DERUDWRU\ �RI�$ XWRP DWLRQ�3V\ FKRORJ\ �DQG�' HFLVLRQ
3URFHVVHV� DW� WKH� 8 QLYHUVLW\ �� FRQGXFWHG� DQ� RQOLQH
VXUYH\ � Z KHUH� WZ HQW\ � SHUFHQW� RI� WKH� UHVSRQGHQWV
DGP LWWHG�WKH\ �GURSSHG�D�FRP SXWHU�RQ�WKH�IORRU�RXW�RI
DQJHU�� 7KH\ � GHVFULEHG� VP DVKLQJ�� P LFURZ DYLQJ�� DQG
FXUVLQJ� WKHLU� FRP SXWHUV�� 2 QH� FODLP HG� KH� WKUHZ � KLV
ODSWRS� LQ� D� IU\ HU� DQG� VHYHUDO� FODLP HG� WR� KDYH� VKRW
KDUGZ DUH��7KH�VWXG\ �IXUWKHU�VXJJHVWHG�FRP SXWHU�XVHUV
Z HUH�P RVW�DQQR\ HG�E\ ��H�P DLO�VQDIXV�LQFOXGLQJ�VSDP �
Z DLWLQJ� Z KLOH� D� FRP SXWHU� FRP SOHWHG� D� VLP SOH� WDVN�
KDYLQJ� WR� UHGR� VRP HWKLQJ� EHFDXVH� RI� D� JOLWFK� DQG
KDYLQJ�WR�XSJUDGH�REVROHWH�SURJUDP V��0 LFURVRIW�UDQNHG
KLJK�RQ�WKH�OLVW�RI�REMHFWV� RI� LUH�� : LWK�WKH�LQFUHDVHG
SRSXODULW\ � RI� Z LUHOHVV� QHWZ RUNV�� ' 9 ' � SOD\ HUV�� DQG
JDP H�V\ VWHP V��WKH�SRVVLELOLWLHV�RI�LUULWDWLRQV�DUH�DOP RVW
HQGOHVV��

<RX�FDQ�ORZ HU�\ RXU�F\ EHU�EORRG�SUHVVXUH�E\ �WDNLQJ
VRP H�SUHYHQWDWLYH�P HGLFLQH��,QFUHDVH�\ RXU�NQRZ OHGJH
WR� P DNH� \ RXUVHOI� D� P RUH�LQIRUP HG� XVHU�� - RLQ� WKH
&RP SXWHU�&OXE�RI�2 NODKRP D�&LW\ �DQG�QHWZ RUN�Z LWK
RWKHU�FRP SXWHU�XVHUV�DQG�OHDUQ�IURP �WKHLU�H[ SHULHQFHV
�P LVHU\ �ORYHV�FRP SDQ\ �� �� ' R�1 2 7�JR�RQ�WKH�,QWHUQHW
Z LWKRXW�D�UHJXODUO\ �XSGDWHG�DQG�Z HHNO\ �P DLQWDLQHG
FRP SOHWH� FRP SXWHU� VHFXULW\ � V\ VWHP � LQFOXGLQJ� DQWL
YLUXV��DQWL�VS\ Z DUH�DQG�ILUHZ DOO�VRIWZ DUH���1 RW�KDYLQJ
WKH�P RQH\ �IRU�FRP P HUFLDO�DSSOLFDWLRQV�LV�QR�H[ FXVH�DV
WKHUH�DUH�VHYHUDO�H[ FHOOHQW�IUHHZ DUH�VHFXULW\ �VRIWZ DUH
SURJUDP V�DYDLODEOH�RQOLQH��2 IWHQ� IRUJRWWHQ�LV�D�JRRG
UHJLVWU\ �DQG�XQQHFHVVDU\ �ILOH�FOHDQHU�WKDW�KDV�DXWR�
P DWLF�EDFNXSV��Z KLFK�FDQ�VXEVWDQWLDOO\ �UHGXFH� \ RXU
FUDVKHV��' HIUDJ�Z HHNO\ �LI�QHHGHG�DQG�VFDQGLVN�DW�OHDVW
RQFH�D�P RQWK��' R�QRW�IRUJHW�WR�P DNH�DQ�HP HUJHQF\ �ERRW
GLVN��

) LQDOO\ ��LQ�FDVH�RI�D�FUDVK��GR�QRW�SDQLF��: ULWH�GRZ Q
Z KDW�\ RX�GLG�LP P HGLDWHO\ �SULRU�WR�WKH�FUDVK��DQG�DQ\
LQVWUXFWLRQV� \ RX� UHFHLYH� IURP � \ RXU� FRP SXWHU�� 0 DNH
VXUH� \ RX�KDYH�EHHQ�WDNLQJ� IUXLW�WR�OD\ �DW�WKH� IHHW�RI
\ RXU� FRP SXWHU� JXUX� RU� OD\ � P RQH\ � RQ� \ RXU� IULHQGO\
FRP SXWHU� WHFK�� 7KH� OLIH� \ RX� VDYH� P D\ � EH� \ RXU� RZ Q
FRP SXWHU��62 6�VWDQGV�IRU�6DYH�2 XU�6\ VWHP �

$ GYHQWXUHV�LQ�/ LQX[ � ODQG
E\ �6LOHV�%D] HUP DQ

2 UDQJH�&RXQW\ �,%0 �3&�8 VHUVª�* URXS��&$ ��$ 3&8 *
5 HSUHVHQWDWLYH

$
V�P DQ\ �RI�\ RX�NQRZ �, �EHFDP H�ERUHG�Z LWK�: LQ�
GRZ V�; 3�D�Z KLOH�DJR��%RUHG�Z LWK�ERWK�Z ULWLQJ

DERXW� LW� DQG� DFWXDOO\ � XVLQJ� LW�� : LQGRZ V� Z HQW� IURP
§* HH��ORRN�Z KDW�, � IRXQG�¨�LQ� : LQGRZ V� � �WR�XVLQJ�DQ
DSSOLDQFH� LQ� : LQGRZ V� ; 3� Z LWK� WKH� UHOHDVH� RI� 63 � �
9 HU\ �XVDEOH�EXW�QRW�P XFK�IXQ�WR�SOD\ �Z LWK�

, �GHFLGHG�WR�JLYH�/ LQX[ �DQRWKHU�WU\ ��7KH�ILUVW�WLP H
Z DV�Z LWK�5 HG�+ DW�� �EDFN�LQ�� � � � � � � � � ��$ W�WKDW�WLP H�LW
Z DV�QRW�UHDG\ �IRU�3ULP H�7LP H�DQG�WKHUH�Z DV�VWLOO�D�ORW
WR�GLVFRYHU�LQ�: LQGRZ V�� � �DQG�� � 6( ��$ OVR��WKHUH�Z HUH
RQO\ �RQH�RU�WZ R�RWKHU�GLVWURV��GLVWULEXWLRQV��DYDLODEOH
DQG� OLWWOH� LQ� WKH� Z D\ � RI� D� * 8 , �� VR� \ RX� XVHG� P RVWO\
FRP P DQG�OLQH��

1 RZ �WKHUH�DUH�P DQ\ ��P DQ\ �GLVWURV�RXW�WKHUH��VRP H
FRP P HUFLDO�DQG�VRP H�IUHH��5 HG�+ DW�Z HQW�FRP P HUFLDO�
EXW�LV�DYDLODEOH�DV�) HGRUD�IRU�IUHH�GRZ QORDG��2 QH�RI
WKH�P RUH�SRSXODU�IUHH�GLVWURV�LV� ' HELDQ� � ' HEUD�DQG
,DQ�0 XUGRFN��DXWKRUV��� ,W�WRR�LV�DYDLODEOH�LQ�VHYHUDO
YDULHWLHV��7KH�WZ R�P RVW�XVHIXO�IRU�EHJLQQHUV�WR�/ LQX[
DUH�. QRSSL[ �DQG�6LP SO\ 0 HSLV��, �XVH�WKH�ODWWHU��%RWK
RI� WKHVH� DUH� GRZ QORDGDEOH�� ILW� RQ� RQH� &' � Z LWK� D
QXP EHU�RI�XVHDEOH�SURJUDP V��DQG�FDQ�UXQ� IURP �WKH
&' � Z LWKRXW� LQVWDOOLQJ� RQ� \ RXU� KDUG� GULYH�� <RX� FDQ
DOVR�LQVWDOO�WKHP �LI�\ RX�VR�GHVLUH�

$ IWHU� GRZ QORDGLQJ� 0 HSLV�� XVLQJ� LW� DQG� ILQDOO\
LQVWDOOLQJ�LW��, �GHFLGHG�, �QHHGHG�P RUH�LQIRUP DWLRQ�WKDQ
Z DV�DYDLODEOH�RQ�OLQH��, �IRXQG�D�ERRN�3RLQW�DQG�&OLFN
/ LQX[ � E\ � 5 RELQ� 0 LOOHU� WKDW� Z DV� Z ULWWHQ� WR� H[ DFWO\
SDUDOOHO�WKH�&' ��) RU�OHVV�WKDQ�� � � � IURP �%DUQHV�DQG
1 REHO�RQ�OLQH�, �UHFHLYHG�WKH�ERRN��D�&' � �H[ DFWO\ �WKH
VDP H�DV�WKH�GRZ QORDG��DQG�DQ�LQVWUXFWLRQDO�' 9 ' ��7KH
GLVWUR�XVHV�WKH� . ' ( � � . � ' HVNWRS� ( QYLURQP HQW��DQG
LQFOXGHV�VHYHUDO�HGLWRUV��2 SHQ�2 IILFH�6XLWH��VLP LODU�WR
0 LFURVRIW� 2 IILFH�� EXW� IUHH��� D� &' �' 9 ' � Z ULWLQJ� SUR�
JUDP ��* ,0 3�JUDSKLFV�SURJUDP ��* 1 8 �,P DJH�0 DQLSX�
ODWLRQ�3URJUDP ��DQG�0 R] LOOD�Z HE�EURZ VHU��7KHUH�DUH
QXP HURXV�RWKHU�SURJUDP V�LQFOXGHG�EXW�, �KDYH�OLVWHG
WKH� P DLQ� RQHV�� $ OVR� \ RX� FDQ� GRZ QORDG� DQG� LQVWDOO
P DQ\ �RWKHU�SURJUDP V�IUHH�WR�HQKDQFH�RU�UHSODFH�WKH
RQHV�RQ�WKH�&' �

, I�DOO� \ RX�Z DQW�WR�GR�LV�VHQG� DQG�UHFHLYH�HP DLO�
EURZ VH�WKH�Z HE��GR�VRP H�Z RUG�SURFHVVLQJ�RU�VLP LODU
WKLQJV�� WKHQ� \ RX� FDQ� XVH� 0 HSLV� DV� LQVWDOOHG�� : HE
EURZ VLQJ� LV� UHODWLYHO\ � YLUXV� IUHH� DQG� DOP RVW� WRWDOO\
SRSXS�IUHH��%RWK�0 R] LOOD�DQG�LWV�VXFFHVVRU��) LUHER[ �
DUH�DOVR�DYDLODEOH�IRU�: LQGRZ V��EXW�Z LQGRZ V�XSGDWH
Z LOO�QRW�Z RUN�LQ�DQ\ �RWKHU�EURZ VHU�EXW�, ( �� / LQX[ �LV
UHODWLYHO\ � IUHH� RI� YLUXVHV� IRU� WZ R� UHDVRQV�� ) LUVW�� LW
UHSUHVHQWV� RQO\ � D� YHU\ � VP DOO� SHUFHQW� RI� GHVNWRS
LQVWDOODWLRQV�DQG�YLUXV�Z ULWHUV�Z DQW�WKH�ELJJHVW�§EDQJ
IRU�WKH�EXFN̈ �VR�WKH\ �GRQ
W�ERWKHU��6HFRQG��\ RX�Z RUN�LQ
/ LQX[ �DV�D�XVHU��EXW�DOO�FKDQJHV�WR�WKH�V\ VWHP �P XVW�EH
GRQH�DV�HLWKHU�DQ�DGP LQLVWUDWRU�RU�§VXSHU�XVHÜ �Z KLFK
DUH� QRW� DFFHVVLEOH� IURP � RXWVLGH� DQG� DUH� SDVVZ RUG
SURWHFWHG�� $ OVR� WKH� EURZ VHU� GRHV� QRW� DOORZ � SRSXSV�
7KLV�Z RXOG�EH�ODEHOHG�( $ 6< �

, I�\ RX�Z LVK�WR�GR�FXVWRP L] DWLRQ�RU�DGG�HVWDEOLVKHG
' HELDQ� SDFNDJHV� WKHQ� LW� FDQ� EH� HDV\ � RU� GLIILFXOW
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GHSHQGLQJ�RQ�WKH�QHHG�IRU�WKH�FRP P DQG�OLQH�LQWHUIDFH�
0 DQ\ �RI�WKH�FRP P DQGV�DUH�DUFDQH�DQG�UDWKHU�OLNH�LQ�D
IRUHLJQ�ODQJXDJH��DOWKRXJK�WKH\ �DUH�UHDOO\ �LQ�( QJOLVK�
, �EHOLHYH�P XFK�LV�Z ULWWHQ�LQ�&��3HUO��DQG�3\ WKRQ��, �DP
VXUH�VRP H�RWKHU�SURJUDP P LQJ�ODQJXDJHV�DUH�LQYROYHG
DOVR��0 DQ\ �RI�WKH�IUHH�EDFNXS�SURJUDP V�DUH�Z ULWWHQ�IRU
7DSH�%DFNXS�8 QLWV��DOWKRXJK�WKH\ �P LJKW�EH�FRQ�ILJXU�
DEOH� IRU�RWKHU�P HGLD�VXFK�DV�+ ' �RU�&' �' 9 ' �� 7KHVH
WKLQJV�Z RXOG�UDWH�GLIILFXOW�

, � KDYH� RQH� P XVW� KDYH�� QR� VXEVWLWXWHV� DOORZ HG�
SURJUDP ��,W�Z LOO�UXQ�RQO\ �LQ�: LQGRZ V��QRW�LQ�/ LQX[ �RU
RQ�D�0 $ &��RU�DQ\ �RWKHU�RSHUDWLQJ�V\ VWHP ��, �KDYH�WULHG
WR�SRUW�LW�WR�/ LQX[ �XVLQJ�IRXU�GLIIHUHQW�: LQGRZ V�( P X�
ODWRUV�� 7KH� FRP P HUFLDO� WKUHH� DOO� KDYH� IUHH� WULDOV
DYDLODEOH�WKDW�DUH�WLP H�OLP LWHG�EXW�RWKHUZ LVH�IXOO��7KH
IUHH� THP X� �4 � ( 0 8 ODWRU�� UHTXLUHV� DQ� LQVWDOODWLRQ� RI
: LQGRZ V�� � �IURP �D�IXOO�LQVWDOO��DQG�GRHV�QRW�VHHP �WR
HYHU�DFFHVV�WKH�&' �GULYH�RU��IRU�WKDW�P DWWHU��DQ\ �GULYH
RXWVLGH�WKH�YLUWXDO�P DFKLQH��7KLV�SURKLELWV�WKH�DGGLWLRQ
RI�RWKHU�SURJUDP V��2 I�WKH�FRP P HUFLDO�RQHV��&URVVRYHU
2 IILFH� DOORZ V� LQVWDOODWLRQ� RI� 0 LFURVRIW� 2 IILFH� DQG� D
QXP EHU�RI�RWKHU�SURJUDP V�Z KRVH�KRRNV�DUH�EXLOW�LQ��,W
Z LOO�DOVR�DOORZ �WKH�LQVWDOODWLRQ�RI�VRP H�RWKHUV�EXW�LW�LV
KLW�RU�P LVV��3DLQW�6KRS�3UR�� �Z LOO�LQVWDOO�DQG�Z RUN��EXW
Z LOO�QRW�SULQW��DV�DQ�H[ DP SOH��1 HZ HU�YHUVLRQV�RI�363
Z LOO�QRW�HYHQ�LQVWDOO��3KRWRVKRS�� �RU�� �Z LOO�Z RUN�EXW�QRW
ODWHU� YHUVLRQV�� &URVVRYHU� 2 IILFH� GRHV� 1 2 7� UHTXLUH� D
FRS\ �RI�: LQGRZ V�WR�Z RUN��$ OO�WKH�RWKHUV�GR�

9 0 : DUH�QHYHU�GLG�ORDG�RQ�P \ �V\ VWHP �DV�, �FRXOG
QRW�ILQG�RQH�FRP SDWLEOH�Z LWK�WKH�NHUQDO�YHUVLRQ�, �DP
XVLQJ��DQG�, �GR�QRW�KDYH�VXIILFLHQW�NQRZ OHGJH�WR�UHFRP �
SLOH� RQH� P \ VHOI�� EHVLGHV� Z KR� Z DQWV� WR� ERWKHU"� 7KDW
OHDYHV� WKH� WZ R� YHUVLRQV� RI� : LQ� / LQ�� UHJXODU� DQG
3URIHVVLRQDO��7KH�UHJXODU�YHUVLRQ�Z RUNV�Z LWK�DOO�WKH
' 2 6�EDVHG�: LQGRZ V�XS�DQG�LQFOXGLQJ�: LQGRZ V�0 ( �
7KH�3UR�YHUVLRQ�Z RUNV�Z LWK�: LQGRZ V�� � � � �DQG�; 3��,
GLG�ILQG�WKDW�ORDGLQJ�: , 1 ' 2 : 6�; 3 �LQ�WKH�SUR�YHUVLRQ
Z DV�DERXW�OLNH�ORDGLQJ�: LQGRZ V�� �� �RQ�P \ �ROG�� � � ��6� � � �
O�� � �R�� � �Z ��,W�ORDGHG�: LQGRZ V�� � � � �DERXW�WKH�VSHHG�LW
ORDGHG� RQ� P \ � 3� �� , � DP � UXQQLQJ� DQ� $ WKORQ� 7
EUHDG
� � � � � �Z LWK�� * �RI�P HP RU\ ��8 QGHU�: LQGRZ V�; 3��Z KHQ
, � WULHG� WR� ORDG� P \ � SURJUDP � , � UHFHLYHG� WKH� P HVVDJH
§&DWDVWURSKLF�) DLOXUH�¨�: KDW�WKH�+ H\ " �8 QGHU�� � � � �LW
LQVWDOOHG�EXW�Z KHQ�UXQ�Z RXOG�IDLO�Z LWK�§$ FWLYH; �FRXOG
QRW�FUHDWH�D�GDWDEDVH�P RGXOH�¨� , �VSRNH�WR�RQH�RI�WKH
SURJUDP P HUV�RI�P \ �SURJUDP �DQG�KH�QHYHU�KHDUG�RI�WKH
ILUVW�DQG�FRXOG�QRW�VXJJHVW�KRZ �WR�IL[ �WKH�VHFRQG��$ V�D
P DWWHU�RI� IDFW��KH�DVNHG�P H�WR�FDOO�KLP �LI� , �KDG�DQ\
VXFFHVV�LQ�SRUWLQJ�LW�RYHU��+ H�NQRZ V�RI�QR�RQH�HOVH�HYHQ
WU\ LQJ�� �) LJXUHV�� , �FRXOG�GHYRWH�VHYHUDO�SDJHV�WR�MXVW
WKLV�DUHD��EXW�QRW�QRZ ��7KLV�Z KROH�DUHD�LV�YHU\ � IUXV�
WUDWLQJ�

. HHS�WXQHG�DQG�, �P D\ �SUHVHQW�P RUH�$ GYHQWXUHV�LQ
/ LQX[ �ODQG�LQ�WKH�QHDU�IXWXUH��7KDW�LV�LI� , �GRQ
W� ILQG
SOD\ LQJ�P RUH�DSSHDOLQJ�WKDQ�Z ULWLQJ�

%URZVHU�' RRKLFNH\ V�
�' RRGDGV�	 �* L] PRV 

E\ �9 LQQ\ �/ D�%DVK
6DUDVRWD�3HUVRQDO�&RP SXWHU�8 VHUV�* URXS��,QF�

0
RVW�SHRSOH�FKDQJH�WKHLU�VXUURXQGLQJ�WR�VXLW
WKHP VHOYHV�� <RXU� GHVN� SUREDEO\ � KDV� VRP H
SLFWXUHV�WKDW�WULJJHU�SOHDVDQW�P HP RULHV��<RX
P D\ � KDYH� DGGHG� VRP H� QHZ � SODQWV� WR� \ RXU

JDUGHQ��: KHWKHU�\ RX�KDYH�HQJDJHG�LQ�VRP HWKLQJ�DV
P RQXP HQWDO�DV�UHGHFRUDWLQJ�\ RXU�KRXVH�RU�DV�WULYLDO
DV�FKDQJLQJ�WKH�GHIDXOW�ULQJ�RQ�\ RXU�FHOO�SKRQH��\ RXU
JHQHUDO�SRLQW�LV�WR�P DNH�\ RXU�VXUURXQGLQJV�ORRN�DQG
DFW�WKH\ �Z D\ �\ RX�Z DQW�WKHP �WR��QRW�WKH�Z D\ �VRP HRQH
HOVH�WKLQNV�WKH\ �VKRXOG�

7Z HDNLQJ�\ RXU�LQWHUQHW�EURZ VHU�LVQªW�DQ\ �GLIIHU�
HQW��' XH�WR�WKH�QXP EHU�RI�VRIWZ DUH�DGG�RQV�DYDLODEOH�
\ RX�FDQ�FKDQJH�RU�DGG�P DQ\ �GLIIHUHQW�IHDWXUHV��6RP H
DOORZ �\ RX�WR�FKDQJH�WKH�DSSHDUDQFH�RI�WKH�LQWHUIDFH�
RWKHUV�KHOS�\ RX�WR�UHWULHYH�LQIRUP DWLRQ�P RUH�TXLFNO\ �
6HYHUDO�RI�WKHP �P D\ �HYHQ�P DNH�XVLQJ�WKH�LQWHUQHW
HDVLHU�� ' HVSLWH� WKHLU� VRSKLVWLFDWLRQ�� P RVW� LQVWDOO
TXLFNO\ ��DQG�WKH�P DMRULW\ �RI�WKHP �DUH�IUHH�

$ OP RVW� HYHU\ RQH� Z KR� VHDUFKHV� WKH� : HE� XVHV
* RRJOH��<DKRR�RU�ERWK��7KHUH�DUH�P DQ\ �RWKHU�VHDUFK
HQJLQHV�� EXW� WKHVH� WZ R� GRP LQDWH� WKH� EXON� RI� WKH
WUDIILF�� 6Z LWFKLQJ� EHWZ HHQ� WKH� WZ R� VLWHV� JHWV� ROG
TXLFNO\ ��VR�Z K\ �QRW�WU\ �* RRJOHªV�WRRO�EDU"�,W�P DLQWDLQV
D�OLQN�WR�* RRJOHªV�Z HE�VLWH��DOORZ LQJ�LQVWDQW�DFFHVV�WR
P DQ\ �RI�* RRJOHªV�IHDWXUHV�QR�P DWWHU�Z KHUH�HOVH�\ RX
P D\ �EH�RQ�WKH�: HE��<RX�FDQ�VHDUFK��VSHOO��FKHFN��EORFN
SRS�XSV��HYHQ�WXUQ�8 36�WUDFNLQJ�QXP EHUV�LQWR�Z HE
OLQNV�

<DKRRªV�WRRO�EDU�KDV�VLP LODU�IHDWXUHV��DQG�LW�OHWV
\ RX�VHDUFK�RQ�OLQH�\ HOORZ �SDJHV��<RX�FDQ�FKHFN�ORFDO
P RYLH� DQG� 79 � VFKHGXOHV�� <DKRR� KDV� D� QLFH� HP DLO
HOHP HQW��DQG�LWªV�YHU\ �VWURQJ�LQ�ILQDQFLDO�IHDWXUHV��<RX
DOVR�JHW�DQ�DQWL��VS\ Z DUH�WRRO�

< DKRRªV�WRRO�EDU�LV�HDV\ �WR�ILQG��* R�WR�KWWS���Z Z Z
�\ DKRR�FRP ��/ RRN�WRZ DUG�WKH�XSSHU�ULJKW�KDQG�FRUQHU
RI�\ RXU�EURZ VHU�Z LQGRZ ��FOLFN�RQ�WKH�OLQN��DQG�IROORZ
GLUHFWLRQV�

) RU� * RRJOHªV� HQWLUH� EDJ� RI� JRRGLHV�� GLUHFW� \ RXU
EURZ VHU�WR�KWWS���Z Z Z �JRRJOH�FRP ��DQG�WKHQ�FOLFN�RQ
WKH�P RUH�EXWWRQ��<RX�P D\ �QHHG�WR�VFUROO�GRZ Q�WKH�OLVW
RI�RWKHU�WRROV�WR�JHW�WR�LW��: KHQ�\ RXªUH�ILQLVKHG�P DNH
D� WULS� WR� KWWS���ODEV�JRRJOH�FRP � DQG� HQMR\ � WKH� IHDVW�
7KLV�LV�* RRJOHªV�WHFKQRORJ\ �VDQGER[ ��7KHVH�DUH�SURWR�
W\ SH�SURMHFWV�* RRJOH�LV�FXUUHQWO\ �Z RUNLQJ�RQ��P HDQLQJ
WKH\ � DUH� QRW� TXLWH� ILQLVKHG� \ HW�� ( YHQ� LI� \ RXªUH� QRW
SDUWLFXODUO\ �DGYHQWXURXV��WU\ �WKH�QHZ �0 DS� IHDWXUH�
<RX�P D\ �EH�VR�LP SUHVVHG�\ RXªOO�QHYHU�XVH�0 DSTXHVW
DJDLQ�

, �GR�D�ORW�RI�UHVHDUFK�RQOLQH��DQG�, �KDYH�EHFRP H�D
IDQ�RI�1 HW�6QLSSHWV�EHFDXVH�, �FDQ�VWUDLJKWIRUZ DUGO\
VDYH�D�VQDSVKRW�RI�D�Z HE�SDJH�RU�DQ\ �SDUW�RI�WKH�SDJH�
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7KH�XWLOLW\ �OHWV�P H�VDYH�WKHVH�§VQLSSHWV̈ �WR�RUJDQL] H�IRU
RIIOLQH�YLHZ LQJ��7KLV�HOLP LQDWHV�WKH�QHHG�WR�VHDUFK�IRU
WKH�VDP H�SDJH�P XOWLSOH�WLP HV��DQG�LV�D�JRGVHQG�LI�WKH
VLWH�HYHU�JRHV�RIIOLQH��1 HW�6QLSSHWV�LV�WKH�NLQG�RI�WRRO
\ RX� QHYHU� NQHZ � \ RX� QHHGHG�� EXW� QRZ � \ RX� FDQªW� OLYH
Z LWKRXW�LW��7KHUH�LV�QR�RQH�WKLQJ�WKDW�JUDEV�\ RX��EXW�D
KRVW�RI�OLWWOH�WKLQJV�OLNH�WKH�DELOLW\ �WR�KLJKOLJKW� DQG
DQQRWDWH�WKDW�P DNH�1 HW�6QLSSHWV�D�§P XVW�KDYḦ �WRRO�
* HW�LW�DW�KWWS���Z Z Z �QHWVQLSSWV�FRP �

5 66�UHDGHUV�DUH�UDSLGO\ �HP HUJLQJ�IURP �REVFXULW\
WR�QHFHVVLW\ ��' HSHQGLQJ�RQ�Z KRP �\ RX�DVN��5 66�VWDQGV
IRU� §5 LFK� 6LWH� 6XP P DU\ �¨� §5 ' ) � 6LWH� 6XP P DU\ �¨� RU
§5 HDOO\ �6LP SOH�6\ QGLFDWLRQ�¨�5 66�LV�D�GLDOHFW�RI�; 0 /
DQG�LWV�§JHHN�VSHDN̈ �QDWXUH�KDV�SUREDEO\ �FRQWULEXWHG
WR�LWV�VORZ �DFFHSWDQFH��EXW�LWV�EHQHILWV�DUH�XQGHQLDEOH�
7KH�WHFKQRORJ\ �QRWLILHV� \ RX�Z KHQHYHU�VRP HWKLQJ�RQ
\ RXU�IDYRULWH�Z HE�VLWHV�FKDQJHV�

7KH�RULJLQDO�5 66�Z DV�GHVLJQHG�E\ �1 HWVFDSH�DV�D
IRUP DW�IRU�EXLOGLQJ�SRUWDOV�RI�KHDGOLQHV�WR�P DLQVWUHDP
QHZ V�VLWHV��,W�KDV�UDSLGO\ �HYROYHG�LQWR�VRP HWKLQJ�IDU
GLIIHUHQW�DQG�P XFK�P RUH�XVHIXO��* HW�QHZ V�KHDGOLQHV�
VWRFN� TXRWHV�� RU� DOHUWV� Z KHQ� DQ� LWHP � \ RXªYH� EHHQ
Z DLWLQJ�IRU�LV�DYDLODEOH��<RX�FDQ�VDYH�\ RXUVHOI�D�ORW�RI
WLP H� EHFDXVH� \ RX� GRQªW� KDYH� WR� YLVLW� LQGLYLGXDO� Z HE
VLWHV�WR�VHH�Z KDWªV�QHZ ��$ �ODUJH�ERQXV�LV�WKDW�5 66�IHHGV
FDQªW�EH�WDP SHUHG�Z LWK��: KDW�WKDW�P HDQV�LV�WKH\ �DUH
LP P XQH�IURP �DWWDFNV�E\ �VS\ Z DUH��YLUXVHV��7URMDQV��DQG
RWKHU�DVVRUWHG�HYLO�LQWHQWLRQHG�VRIWZ DUH�

,Q�: LQGRZ V��3OXFN�LV�WKH�P RVW�SRSXODU�5 66�DGG�RQ�
,WªV�HDVLO\ �GRZ QORDGHG�IURP �KWWS���Z Z Z �SOXFN�FRP �� , I
\ RXªUH�VWLOO�XVLQJ�WKH�EDVLF�SODLQ�YDQLOOD�EURZ VHU��WU\ �DW
OHDVW�RQH�RI�WKHVH�WRROV�WR�ERRVW�\ RXU�Z HE�H[ SHULHQFHV�

6LPSOH�3DVVZRUG
�3UDFWLFHV�. HHS�3&�DQG

�2 QOLQH�' DWD�6HFXUH
E\ �* DEH�* ROGEHUJ

$ 3&8 * �$ GYLVRU�DQG�&ROXP QLVW��$ $ 5 3�&RP SXWHUV
DQG�7HFKQRORJ\ �: HEVLWH

3
DVVZ RUG� GLOHP P D�� : H� FDQªW� OLYH� DQ� RQOLQH� OLIH
Z LWKRXW� WKHP �� EXW� LI� WKH\ ªUH� WRR� QXP HURXV� WR
UHP HP EHU�� WKH\ � HQFRXUDJH� XQVDIH� SUDFWLFHV�
: KDW�WR�GR"

) LUVW��EDVLFV��$ �SDVVZ RUG�LV�MXVW�WKH�NH\ �WKDW�RSHQV
D�FRP SXWHU�ORFN��,W�P D\ �JDLQ�DFFHVV�WR�D�QHZ VSDSHUªV
RQOLQH�HGLWLRQ��SURWHFW�EDQNLQJ�UHFRUGV��OHW�\ RX�ELG�RQ
DXFWLRQV��RSHQ�D�IUHTXHQW�IO\ HU�DFFRXQW��RU�GR�DQ\ WKLQJ
UHTXLULQJ�YHULILHG�LGHQWLW\ �

6RP H� : HE� VLWHV� DVVLJQ� SDVVZ RUGV�� P RVW� DOORZ
FKRRVLQJ�WKHP ��5 XOHV�IRU�VHOHFWLQJ�SDVVZ RUGV�DUH�HDV\
WR� ILQG� EXW� DUH� RIWHQ� LP SUDFWLFDO�� ' RQªW� XVH� HDVLO\
JXHVVHG� IDP LOLDU� QDP HV� RU� Z RUGV�� XVH� OHWWHUV� DQG
QXP EHUV�DQG�VSHFLDO�FKDUDFWHUV"�2 . ��$ YRLG�DQ\ WKLQJ
UHODWHG� WR� IDFWV� DERXW� \ RXUVHOI"� � 0 DNHV� VHQVH�� ' RQªW

VKDUH�SDVVZ RUGV�Z LWK�DQ\ RQH"�* RRG�DGYLFH��&KDQJH
SDVVZ RUGV� SHULRGLFDOO\ "� 2 RSV�� LWªV� D� P HP RU\ � WHVW
>KWWS���Z Z Z �HYDOX� �RUJ�VWDWLFSDJH" SDJH UHYLHZ
	 VLWHLG � � � � @�� 8 VH� XQLTXH� SDVVZ RUGV� HYHU\ Z KHUH"
+ P ��WKDW�WDNHV�D�
 ORW
 �RI�SDVVZ RUGV��' RQªW�Z ULWH�WKHP
GRZ Q�RU�VWRUH�WKHP �LQ�D�FRP SXWHU�ILOH"�7LOW��

0 DLQWDLQLQJ� SDVVZ RUGV� LV� D� QXLVDQFH�� 6R� VRP H
SHRSOH�XVH�RQH�SDVVZ RUG�IRU�HYHU\ WKLQJ�¥�D�EDG�LGHD�
VLQFH�VKDULQJ�RU�FRP SURP LVLQJ�RQH�DFFHVV�RSHQV�WKHP
DOO��3DVVZ RUG�KLHUDUFKLHV�DUH�FRP P RQ��XVH�RQH�SDVV�
Z RUG�IRU�ILQDQFLDO�P DWWHUV��DQRWKHU�IRU�FRP P HUFH��DQG
RQH�IRU�WULYLDOV�VXFK�DV�QHZ VSDSHU�VLWHV��7KDW�DYRLGV
UHYHDOLQJ�\ RXU�VHQVLWLYH�H�P DLO�SDVV�Z RUG�FRP ELQDWLRQ
WR�MXQN�: HE�VLWHV�

%XW�GRQªW�XVH�D�FRP P RQ�SDVVZ RUG�IRU�DOO�H�FRP �
P HUFH�VLWHV��DP D] RQ�FRP ��EX\ �FRP ��HWF���VLQFH�WKH\ ªUH
RFFDVLRQDOO\ � KDFNHG�� $ QG� WUHDW� VLWHV� OLNH� 3D\ 3DO� DV
ILQDQFLDO� UDWKHU� WKDQ� H�FRP P HUFH�� $ QG� GRQªW� MXVW
JXHVV�Z KLFK�SDVVZ RUG�\ RX�XVHG�RQ�D�VLWH��VRP H�VLWHV
ORFN�DFFRXQWV�DIWHU�MXVW�D�IHZ �IDLOHG�ORJLQV�

$ V� SDVVZ RUGV� SUROLIHUDWH�� LWªV� FRP P RQ� WR� VWRUH
WKHP �LQ�D�FRP SXWHU�ILOH��$ QG�KDYLQJ�WRR�P DQ\ �VLWH�
DVVLJQHG� SDVVZ RUGV� JXDUDQWHHV� WKH� QHHG� WR� UHFRUG
WKHP ��%XW�SOHDVH��GRQªW�FDOO�WKH� ILOH�§SDVVZ RUGV�W[ Ẅ
DQG�GRQªW�XVH�WKH�Z RUG�§SDVVZ RUG̈ �LQ�LW��7KH�SDUDQRLG
DQG�JHHN\ �HQFU\ SW�VXFK�ILOHV��EXW�WKDW�ULVNV�ORVLQJ�WKH
ILOH�E\ �IRUJHWWLQJ�WKH�HQFU\ SWLRQ�NH\ �

<RX� FDQ� SULQW� DQG� VDYH� UHJLVWUDWLRQ� SDJHV�� EXW
WKDW�OHDGV�WR�EXON\ �ILOHV��FXP EHUVRP H�WR�VHDUFK�DQG
UHTXLULQJ�XSGDWLQJ��6RP H�SHRSOH�XVH�DQ�DGGUHVV�ERRN
RU� SULQW�OLVWV�RI�VLWHV�DQG�DFFRXQWV��WKHQ�KDQGZ ULWH
SDVVZ RUGV��%XW�WKDW�VWLOO�QHHGV�XSGDWLQJ��DQG�FDQ�EH
ORVW��GHVWUR\ HG��RU�IRXQG�E\ �VRP HRQH�XQWUXVWZ RUWK\ �

, I�\ RX�KDYH�P XOWLSOH�HP DLO�DGGUHVVHV��QRWH�Z KLFK
\ RX�XVH�RQ�D�JLYHQ�VLWH��VLQFH�WKDWªV�RIWHQ�WKH�NH\ �IRU
ORJJLQJ�LQ�RU�UHFHLYLQJ�SDVVZ RUG�UHP LQGHUV�

+ DFNHUV� XVH� VSHFLDO� VRIWZ DUH� WR� DWWDFN� ORJLQV�
DSSO\ LQJ� GLFWLRQDU\ � Z RUG� OLVWV� DQG� RWKHU� JXHVVLQJ
WHFKQLTXHV��3DVVZ RUGV�DUH�GHVFULEHG�DV�§VWURQJ¨��KDUG
WR�FUDFN��LI�WKH\ �KDYH�DW�OHDVW�HLJKW�FKDUDFWHUV��LQFOXGH
XSSHU�ORZ HU�FDVH�DQG�SXQFWXDWLRQ�FKDUDFWHUV�DQG�DW
OHDVW�RQH�GLJLW��6R�HYHQ�LI� \ RX�XVH�D�P HP RU\ �DLG� IRU
UHP HP EHULQJ�SDVVZ RUGV�¥�VXFK�DV�Z RUGV�IURP �D�SRHP
¥�FRQYHUW�WKHP �WR�VWURQJ�SDVVZ RUGV�LQ�D�Z D\ �WKDW�RQO\
\ RX�Z LOO�NQRZ �

+ LJK�WHFK� GHYLFHV� FDQ� DGG� VHFXULW\ �� EXW� WKH\ ªUH
XVXDOO\ �XVHG�RQO\ �LQ�EXVLQHVV�VHWWLQJV��WKH\ �LQFOXGH
ELRP HWULF� GHYLFHV� Z KLFK� FKHFN� ILQJHUSULQWV� RU� H\ H
VWUXFWXUH�DQG�UDQGRP �ORJRQ�NH\ �JHQHUDWRUV��

6RIWZ DUH�SDVVZ RUG�P DQDJHUV�DUH�P RUH�SUDFWLFDO�
7KHVH�UHFRUG�DQG�VHFXUH�SDVVZ RUGV�DQG�WKHQ�DXWR�ILOO
RQOLQH�ORJLQV��* RRG�RQHV�RIIHU�D�§GRQªW�UHP HP EHU�GRQªW
DVN̈ � RSWLRQ� WR� DYRLG� UHFRUGLQJ� LQIR� DERXW� VHQVLWLYH
VLWHV�� ( QFU\ SWLRQ�LV�GHVLUDEOH�EXW�QRW�P DQGDWRU\ ��LW
VKRXOG�EH�SRVVLEOH�WR�VHFXUH�WKH�SDVVZ RUG�P DQDJHU
LWVHOI�Z LWK�D�P DVWHU�SDVVZ RUG�
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0 DQ\ � P DQDJHUV� DUH� IUHH�� VRP H� DUH� ERXJKW�� DQG
FRP P RQ� VRIWZ DUH� VXFK� DV� : HE� EURZ VHUV� DQG� H�P DLO
FOLHQWV� RIWHQ� LQFOXGHV� LW�� * RRJOH� UHWXUQV� P DQ\ � KLWV
UHODWHG�WR�§SDVVZ RUG�P DQDJHÜ �DQG�FODVV\ �VRIWZ DUH�VLWH
7XFRZ V�>Z Z Z ��WXFRZ V�FRP @� QXP EHUV� � � � �VXFK�WRROV�
%HIRUH� LQVWDOOLQJ� RQH�� P DNH� VXUH� LW� VXSSRUWV� \ RXU
VRIWZ DUH�DSSOLFDWLRQV��HVSHFLDOO\ �LI�WKH\ ªUH�QRQ�0 LFUR�
VRIW�

0 DQ\ �SHRSOH�GRQªW�VHFXUH�KRP H�FRP SXWHUV�¥�EXW
FRQVLGHU�FOHDQHUV��Z RUNHUV��IULHQGV�Z DQGHULQJ�WKURXJK�
SHUKDSV�HYHQ�KDYLQJ�SHUP LVVLRQ�WR�XVH�WKH�FRP SXWHU�
6XGGHQO\ � VHFXULW\ � EHFRP HV� P RUH� DSSHDOLQJ�� , I� \ RX
KDQGOH� P RQH\ � RQOLQH�� FKHFN� EDQNLQJ�ILQDQFLDO� VLWHV
RFFDVLRQDOO\ �IRU�XQDXWKRUL] HG�WUDQVDFWLRQV�

5 HP HP EHU�WKDW�\ RX�P D\ �RFFDVLRQDOO\ �QHHG�DFFHVV
WR�VHFXUH�VLWHV�Z KLOH�DZ D\ � IURP � \ RXU�FRP SXWHU��<RX
FDQ�FRS\ �SDVVZ RUGV�WR�D�WKXP E�GULYH�RU�3' $ �RU�VLP SO\
SULQW�WKHP ��EXW�UHP HP EHU�WKDW�WKH\ ªUH�SRZ HUIXO�NH\ V
DQG�P XVW�EH�SURWHFWHG��%HIRUH�WUDYHOLQJ��FKHFN� \ RXU
SDVVZ RUGV�VR�\ RXªUH�QRW�VXUSULVHG�RQ�WKH�URDG��, I�\ RX
OHDYH� \ RXU� FRP SXWHU� UXQQLQJ�� \ RX� FDQ� DFFHVV� LW� UH�
P RWHO\ �YLD�WRROV�VXFK�DV�* R7R0 \ 3&�

2 Q� EXVLQHVV�RZ QHG� 3&V�� VHSDUDWH� SHUVRQDO� IURP
Z RUN�UHODWHG�P DWHULDO��' HWHUP LQH�Z KHWKHU�\ RXU�RIILFH
KDV�SROLFLHV�IRU�SHUVRQDO�FRP SXWHU�XVH�DQG�P RQLWRULQJ
RI�FRP SXWHU�DFWLYLW\ ��6RP H�EXVLQHVVHV�LQVWDOO�NH\ VWURNH
ORJJHUV� Z KLFK� FDQ� FDSWXUH� SDVVZ RUGV� EHIRUH� WKH\ ªUH
HQFU\ SWHG��$ QG�UHP HP EHU�WKDW�V\ VWHP �DGP LQLVWUDWRUV
FDQ�RIWHQ�GHIHDW�VHFXULW\ �P HDVXUHV�DV�SDUW�RI�WKHLU�MRE�
VR�\ RX�P D\ �QRW�Z DQW�WR�VWRUH�VHQVLWLYH�SHUVRQDO�P DWH�
ULDO�DW�Z RUN�

: RUN�DQG�KRP H�3&V�ERWK�QHHG�GLVDVWHU�SUHSDUD�
WLRQ��VR�IDP LO\ �P HP EHUV�RU�FROOHDJXHV�FDQ�DFFHVV�Z KDWªV
QHHGHG�LQ�DQ�HP HUJHQF\ ��: RUN�UHODWHG�SDVVZ RUGV�DQG
LQVWUXFWLRQV�FDQ�EH�VWRUHG�VHFXUHO\ �VR�WKH\ ªUH�DYDLODEOH
EXW�FDQªW�EH�VHFUHWO\ �XVHG�

) RU�KRP H�FRP SXWHUV�DQG�IDFLOLWLHV�VXFK�DV�H�P DLO
DQG�ILQDQFH��UHP HP EHU�WKDW�P DQ\ �,63V�DQG�FRP SDQLHV
KDYH�SULYDF\ �SROLFLHV�SURKLELWLQJ�UHYHDOLQJ�LQIRUP DWLRQ
WR�IDP LO\ �P HP EHUV��HYHQ�LQ�FDVHV�RI�LOOQHVV�RU�GHDWK�
,QVWUXFWLRQV�DQG�LP SRUWDQW�SDVVZ RUGV�VKRXOG�EH�VWRUHG
Z LWK� HVVHQWLDO� IDP LO\ � UHFRUGV�� 1 RWH� WKDW� FKDQJLQJ
VLWXDWLRQV�P D\ �UHTXLUH�VSHFLDO�FDUH�¥� IRU�H[ DP SOH��D
GLYRUFH�P LJKW�P RWLYDWH�WLJKW�VHFXULW\ �

�5H�GHI LQLQJ
�&RPSXWHU�/ LWHUDF\

E\ �%LOO�6WHZ DUW
+ RXVWRQ�$ UHD�/ HDJXH�RI�&RP SXWHU�8 VHUV

:
H� OLYH� LQ� WXP XOWXRXV� WLP HV�� 7KH� Z RUOG� LV
FKDQJLQJ�VR�IDVW�WKDW�VRP HWLP HV�LWªV�KDUG�JHW
D�KDQGOH�RQ�Z KDW�LV�UHDOO\ �JRLQJ�RQ�DQG�Z KHUH
WKLQJV�DUH�KHDGLQJ��: KHWKHU�Z H�FRQVLGHU�WKH

DEVXUGLWLHV� RI� SROLWLFV�� RP LQRXVO\ � FKDQJLQJ� Z HDWKHU
SDWWHUQV��GXELRXV�Z DUV�RU�DGYDQFLQJ�WHFKQRORJ\ ��LW�FDQ

RIWHQ�VHHP �OLNH�FRP P RQ�VHQVH�LV�QRZ KHUH�WR�EH�IRXQG�
, �FDQ�RQO\ �VSHDN�Z LWK�DQ\ �UHDO�DXWKRULW\ �RQ�WKH�ODVW
WRSLF��WHFKQRORJ\ �¦ �EXW�LWªV�D�KRW�RQH��+ HUH�LQ�WKH�8 6
LW� Z RXOG� EH� IDLU� WR� VD\ � WKDW� Z H� OLYH� LQ� D� FRP SXWHU
GULYHQ� VRFLHW\ � WKDW� LV�� IRU� DOO� SUDFWLFDO� SXUSRVHV�
FRP SXWHU�LOOLWHUDWH��: H�DUH�VXUURXQGHG�E\ �WKH�ULGLFX�
ORXVO\ �LQH[ SHQVLYH�DQG�YDULHG�IUXLWV�RI�DQ�DVWRQLVKLQJ
DQG�SRZ HUIXO�WHFKQRORJ\ �Z KLFK�LV�SURIRXQGO\ �FKDQJLQJ
KRZ � Z H� OLYH�� Z RUN� DQG� SOD\ �� / LNH� LW� RU� QRW� LW� LV� D
UXQDZ D\ �IUHLJKW�WUDLQ�WKDW�LV�UDSLGO\ �WUDQVSRUWLQJ�XV
KHDGORQJ�LQWR�WKH�QHZ �§,QIRUP DWLRQ� $ JH�¨� 8 QIRUWX�
QDWHO\ �P RVW�DUH�H[ SHULHQFLQJ�D�EXP S\ �DQG�XQFRP IRUW�
DEOH� ¥� HYHQ� VFDU\ � ¥� ULGH�� ) DU� Z RUVH� LV� KRZ � WKLV� LV
LP SDFWLQJ�RXU�DELOLW\ �WR�WKULYH�LQ�WKH�JOREDO�P DUNHW�
$ V�D�QDWLRQ�RI�FRP SODFHQW��WHFKQLFDO�LOOLWHUDWHV��Z H�DUH
UDSLGO\ �ORVLQJ�RXU�FRP SHWLWLYH�HGJH�

&RQVLGHU��WKH�DYHUDJH�KLJK�VFKRRO�JUDGXDWH�LV�QRW�
E\ �DQ\ �UHDOLVWLF�VWDQGDUG��FRP SXWHU�OLWHUDWH��: KHWKHU
WKH\ �FRP H�IURP �DIIOXHQW�RU�SRRU�VFKRRO�GLVWULFWV��WKH
YDVW� P DMRULW\ � RI� VWXGHQWV� HQWHULQJ� FROOHJH� DUH� QRW
SUHSDUHG� WR� XVH� FRP SXWHUV� LQ� VXFK� D� VHWWLQJ�� 6XUH�
P RVW�RI�WKHP �KDYH�JURZ Q�XS�Z LWK�FRP SXWHUV��DUHQªW
DIUDLG�RI�WKHP �DQG��RYHU�WKH� \ HDUV��KDYH�OHDUQHG�WR
VHDUFK�WKH�Z HE��Z ULWH�UHSRUWV��SOD\ �JDP HV��GRZ QORDG
P XVLF�� FRP P XQLFDWH� Z LWK� WKHLU� IULHQGV� DQG� P DQ\
RWKHU�LQWHUHVWLQJ�DQG�XVHIXO�WKLQJV��%XW�WKHLU�NQRZ O�
HGJH�LV�YHU\ �VXSHUILFLDO��$ OWKRXJK�P RVW�SXEOLF�VFKRROV
KDYH�WHFKQRORJ\ �DYDLODEOH��LI�VWXGHQWV�OHDUQ�DQ\ WKLQJ
DW�DOO�LWªV�KRZ �EH�FRQVXP HUV�RI�D�WHFKQRORJ\ �WKH\ �GR
QRW�XQGHUVWDQG��0 DQ\ �FROOHJHV�DQG�XQLYHUVLWLHV�DUH
UHFRJQL] LQJ�WKDW�WKHUH�LV�D�VHULRXV�SUREOHP �KHUH�EXW
DUHQªW� VXUH� KRZ � WR� IL[ � LW�� 6RP H� WU\ � WR� LP SOHP HQW
UHP HGLDO�SURJUDP V�WKDW�JHQHUDOO\ �GRQªW�DGGUHVV�WKH
FHQWUDO� LVVXH�� 2 I� FRXUVH� LW� GRHVQªW� KHOS� WKDW� RIWHQ�
P XFK�RI�WKH�IDFXOW\ �DQG�VWDII�DUH�QRW�FRP SXWHU�OLWHUDWH
HLWKHU�

&RQVLGHU�� LQ� P DQ\ � FRP SDQLHV�� P DQDJHP HQW�� ,7
SHUVRQQHO�DQG�HQG�XVHUV�DUH�DW�RGGV�Z LWK�HDFK�RWKHU�
7RGD\ ªV�§FRUSRUDWH�FXOWXUḦ �GRHV�QRW�LQFOXGH�D�VLP SOH�
FRP P RQ�ODQJXDJH�WKDW�DOORZ V�IRU�P HDQLQJIXO�FRP P X�
QLFDWLRQ� DERXW� WHFKQRORJ\ �� $ V� D� UHVXOW�� LP SRUWDQW
SROLF\ �GHFLVLRQV�DUH�RIWHQ�P DGH�Z LWKRXW�DQ�DGHTXDWH
XQGHUVWDQGLQJ�RI�WKH�WHFKQRORJ\ �LQYROYHG��H[ HFXWLYHV
RIWHQ�QHHG�FRQVWDQW�KHOS�Z LWK�EDVLF�FRP SXWHU�SURE�
OHP V�� , 7 �VSHFLDOLVWV� Z DVWH�WLP H�KHOSLQJ�RWKHUV�Z LWK
UHP HGLDO�SUREOHP V�DQG� IL[ LQJ�SUREOHP V�WKDW�VKRXOG
QRW�KDYH�RFFXUUHG�LQ�WKH�ILUVW�SODFH��XVHUV�DUH�IHDUIXO
RI� JRLQJ� EH\ RQG� P HP RUL] HG� SURFHGXUHV�� KHOS� GHVN
DFWLYLW\ �LV�W\ SLFDOO\ �UHGXFHG�WR�EDLOLQJ�SHRSOH�RXW�RI
SUREOHP V� WKDW� RIWHQ� UHFXU� EHFDXVH� WKH� XQGHUO\ LQJ
FDXVHV�FDQQRW�EH�DGHTXDWHO\ �H[ SODLQHG�RU�XQGHUVWRRG�
&RP SDQ\ �Z LGH�WKHUH�LV�RIWHQ�D�JUHDW�GHDO�RI�UHVHQW�
P HQW��H[ DVSHUDWLRQ�DQG�IHHOLQJV�RI�LQDGHTXDF\ �

$ W�WKLV�SRLQW�, �FDQ�LP DJLQH�VRP HRQH�VD\ LQJ�§2 K�
FRP H� RQ� QRZ �� GR� \ RX� UHDOO\ � EHOLHYH� WKLQJV� DUH� WKDW
EDG"¨�, �WKLQN�LI�\ RX�ORRN�DW�LW�REMHFWLYHO\ ��WKH�DQVZ HU
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LV�D�GHILQLWH�\ HV��WKLQJV�DUH�WKDW�EDG��8 QIRUWXQDWHO\ ��LQ
EXVLQHVV�DQG�HGXFDWLRQ��JURVV�LQHIILFLHQF\ �DQG�LQHIIHF�
WLYHQHVV�LQ�WKH�XVH�RI�WHFKQRORJ\ �KDYH�EHFRP H�WKH�QRUP
RYHU�WKH� \ HDUV�� ,WªV�SUHWW\ �P XFK�DFFHSWHG�WKDW��Z HOO�
7KLV� ,V� - XVW� 7KH� : D\ � 7KLQJV�$ UH��%XW�EHQHDWK�WKLV
VXUIDFH� RI� QRUP DOF\ � LV� D� SRZ HUIXO� XQGHUFXUUHQW� RI
XQHDVLQHVV��+ RZ �P DQ\ �SHRSOH�GR�\ RX�NQRZ �Z KR�DUH�QRW
FRP IRUWDEOH� Z LWK� FRP SXWHUV� DQG� UHJXODUO\ � H[ SUHVV
WKHLU�IUXVWUDWLRQ"

,W�LV�QRW�VXUSULVLQJ�LW�KDV�FRP H�WR�WKLV��) LUVW��WKH
VSHHG�DW�Z KLFK�WHFKQRORJ\ �KDV�DGYDQFHG�KDV�EHHQ�VR
UDSLG�WKHUH�KDVQªW�EHHQ�QHDU�HQRXJK�WLP H�IRU�WKH�Z RUOG
WR�DGMXVW��: KLOH�P DQ\ �KDYH�WDNHQ�WR�LW�HQWKXVLDVWLFDOO\ �
LWªV� UHDVRQDEOH� WR� H[ SHFW� WKH� YDVW� P DMRULW\ � RI� DQ\
SRSXODWLRQ�WR�EH�UHVLVWDQW�WR� IXQGDP HQWDO�FKDQJH� RI
DQ\ �NLQG��%HFRP LQJ�D�GLJLWDOO\ �EDVHG�VRFLHW\ �LV�VXFK�D
SURIRXQG�WUDQVIRUP DWLRQ�WKDW�LW�FDQQRW�SRVVLEO\ �EH�D
VP RRWK�RQH��0 RUH�VSHFLILFDOO\ ��WKH�SRZ HUIXO�LQIOXHQFH
RI� 0 LFUR� VRIW�� Z KLFK� LV� KRZ � P DQ\ � SHRSOH� DUH� ILUVW
LQWURGXFHG�WR�WHFKQRORJ\ ��KDV�FUHDWHG�D�XVHU�LQWHUIDFH
WKDW�� Z KLOH� P DNLQJ� WKLQJV� HDV\ � WR� GR�� REVFXUHV� WKH
VLP SOH�UHDOLWLHV�EHKLQG�HYHU\ WKLQJ�Z H�GR�Z LWK�FRP SXW�
HUV�� P DNLQJ� WKHP � XQQHFHVVDULO\ � FRP SOLFDWHG� DQG
YLUWXDOO\ �LQFRP SUHKHQVLEOH�

$ OWKRXJK�WKLV�WHFKQRORJLFDO�GLVFRQQHFW�LV�SHUYDVLYH
DQG�Z HLJKV�KHDYLO\ �RQ�XV��LW�FDQ�EH�RYHUFRP H��$ FWXDOO\
LW�FDQ�EH�IDLUO\ �HDVLO\ �RYHUFRP H�¥�DW�OHDVW�LQ�WKH�VHQVH
RI�JHWWLQJ�RXW�RI�WKH�FRQFHSWXDO�IRJ�P RVW�RI�XV�DUH�LQ�
7KH�ILUVW�VWHS�LV�WR�HVWDEOLVK�D�GHILQLWLRQ�RI�FRP SXWHU
OLWHUDF\ � WKDW� LV� VHQVLEOH� DQG� XQLYHUVDOO\ � DFFHSWDEOH�
<RX� FDQ� * RRJOH� DQG� JHW� D� YDULHW\ � RI� GHILQLWLRQV� IRU
FRP SXWHU� OLWHUDF\ � IURP � D� QXP EHU� RI� DXWKRULWDWLYH
VRXUFHV��QHDUO\ �DOO�RI�Z KLFK�DUH�FRP SOHWHO\ �RII�EDVH�DQG
XVXDOO\ � ERLO� GRZ Q� WR� RQH� WKLQJ�� WKH� DELOLW\ � WR� XVH
DSSOLFDWLRQV��0 LFURVRIW�SURJUDP V�DUH�RIWHQ�VSHFLILFDOO\
P HQWLRQHG���0 HP RUL] LQJ�SURFHGXUHV�WR�XVH�VRIWZ DUH�LV
JHQHUDOO\ �KRZ �FRP SXWHU�OLWHUDF\ �LV�GHILQHG��$ QG�KHUHLQ
OLHV�WKH�SUREOHP ��WKH�UHDVRQ�VR�P DQ\ �SHRSOH�KDYH�VR
P XFK� WURXEOH� P DQDJLQJ� ILOHV�� IRU� H[ DP SOH�� LV� QRW
EHFDXVH�WKH\ �GRQªW�NQRZ �KRZ �WR�GR�LW�¥�P RVW�SHRSOH�DUH
IDP LOLDU� Z LWK� WKH� P HFKDQLFV� RI� XVLQJ� D� P RXVH� DQG
NH\ ERDUG�DQG�FDQ�RSHQ�DQG�FORVH��FOLFN�DQG�GUDJ��HWF��¥
LWªV� EHFDXVH� WKH\ � GRQªW� NQRZ � Z KDW� D� ILOH� DFWXDOO\ � LV�
3HRSOH�Z RUN�Z LWK�ILOHV�HYHU\ �GD\ �DQG�GRQªW�NQRZ �Z KDW
WKH\ �DUH�LQ�D�SK\ VLFDO�VHQVH��WKH\ �GRQªW�KDYH�D�FOHDU
XQGHUVWDQGLQJ�RI�WKH�GLIIHUHQFH�EHWZ HHQ�WKH�KDUG�GLVN
DQG� P HP RU\ � RU� Z KDW� VXEGLUHFWRULHV� DUH�� WKH\ � GRQªW
XQGHUVWDQG�Z KDW�: LQGRZ V�LV�DQG�LWV�UROH�DV�DQ�RSHUDW�
LQJ�V\ VWHP ��$ QG�\ HW�QRQH�RI�WKLV�LV�EH\ RQG�WKH�DELOLW\ �RI
WKH�DYHUDJH�HLJKW�JUDGHU�WR�XQGHUVWDQG��) RU�VR�P DQ\
SHRSOH�WR�EH�VR�LQ�WKH�GDUN�DERXW�WKH�P RVW�EDVLF�FRQ�
FHSWV�¥�FRQFHSWV�WKDW�DUH�FULWLFDO�WR�P DVWHULQJ�WKH�P RVW
LP SRUWDQW�SURGXFWLYLW\ �WRRO�Z H�KDYH�¦ �LV�FRP SOHWHO\
XQDFFHSWDEOH�

7KH�ELJJHVW�REVWDFOH�WR�DFKLHYLQJ�D�UHDVRQDEOH�OHYHO
RI�FRP SXWHU�OLWHUDF\ �Z DV�FUHDWHG�E\ �0 LFURVRIW��Z KR��LW

VKRXOG�EH�QRWHG��ERUURZ HG�KHDYLO\ �IURP �$ SSOH���7KH
: LQGRZ V�LQWHUIDFH�VR�GLVWRUWV�UHDOLW\ �DQG�FUHDWHV�VR
P DQ\ �GLVWUDFWLRQV�DQG�XQQHFHVVDU\ �FRP SOLFDWLRQV�WKDW
P DQ\ ��SUREDEO\ �P RVW��SHRSOH�VWUXJJOH�IRU�\ HDUV�DQG
QHYHU�ILJXUH�DQ\ �RI�LW�RXW��7KDW�LV��WKH\ �DUH�XQDEOH�WR
FRQQHFW�WKH�JUDSKLFDO�REMHFWV�WKH\ �VHH�RQ�WKHLU�P RQL�
WRUV�WR�WKH�SK\ VLFDO�WKLQJV�WKH\ �UHSUHVHQW��WKH�VLP SOH
SULQFLSOHV�DQG�FRQFHSWV�DUH�ORVW�LQ�DOO�WKH� IODVK�DQG
JOLWWHU��, I�Z H�FRP SDUH�VRIWZ DUH�WR�ERRNV��LWªV�DV�WKRXJK
0 LFURVRIW�IRXQG�DOO�WKH�SUHWWLHVW�DQG�P RVW�H[ SUHVVLYH
Z RUGV�DQG�W\ SHVHW�WKHP �RQ�EHDXWLIXOO\ �ERXQG�SDJHV
EXW�GLGQªW�ERWKHU�WR�VWULQJ�WKHP �WRJHWKHU�LQ�D�FRKHUHQW
Z D\ �� : KHQ�Z H�UHDG�WKH�Z RUGV�LQ�D�ERRN��Z H�H[ SHFW
WKHP �WR�IRUP �D�FOHDU�P HQWDO�SLFWXUH�IRU�XV��: H�VKRXOG
H[ SHFW�WKH�VDP H�IURP �RXU�FRP SXWHUªV�VRIWZ DUH�LQWHU�
IDFH��WKHUH�LV�QR�JRRG�UHDVRQ�IRU�WKH�FULWLFDO�VRIWZ DUH
Z H�GHSHQG�RQ�WR�EH�VR�GLVMRLQWHG�DQG�LQFRQVLVWHQW��) DU
WRR�P DQ\ �SHRSOH�KDYH�UHVLJQHG�WKHP VHOYHV�WR�EHOLHY�
LQJ�WKDW��IRU�WKHP ��D�FRP SXWHU�Z LOO�DOZ D\ V�EH�D�P DJLF
ER[ � WKDW� WKH\ � Z LOO� QHYHU� IXOO\ � FRP SUHKHQG�� LW� Z LOO
DOZ D\ V�EH�D�VWUXJJOH�DQG�WKH\ �Z LOO�DOZ D\ V�EH�VHYHUHO\
OLP LWHG��%XW�LW�GRHVQªW�KDYH�WR�EH�WKLV�Z D\ �

: H�P XVW�ILUVW�GR�DZ D\ �Z LWK�WKH�QRWLRQ�WKDW�FRP �
SXWHU�OLWHUDF\ �P HDQV�XVLQJ�: LQGRZ V�EDVHG�VRIWZ DUH�
,WªV�QRW�WKDW�OHDUQLQJ�FXUUHQW�VRIWZ DUH�LVQªW�LP SRUWDQW�
LWªV�MXVW�WKDW�Z KLOH�WKLV�DORQH�P D\ �P DNH�RQH�IXQFWLRQDO
LW� GRHV� QRW� P DNH� RQH� FRP SXWHU� OLWHUDWH�� 7KLV� Z LOO
UHTXLUH�TXLWH�D�VKLIW�LQ�WRGD\ ªV�FXUUHQW�WKLQNLQJ�VLQFH
QHDUO\ � DOO� §,QWUR� WR� &RP SXWHUV̈ � FODVVHV�� ERRNV� DQG
FRXUVHZ DUH� FHQWHU� DURXQG� §OHDUQLQJ� : LQGRZ V�¨
&RQVLGHU�D�GHILQLWLRQ�WKDW�Z H�DW�&RP SXWHU�/ LWHUDF\
8 6$ � DQG� WKH� / HLVXUH� / HDUQLQJ� &RP SXWHU� &HQWHU
EHOLHYH�P DNHV�P RUH�VHQVH�

§&RP SXWHU� OLWHUDF\ � LV� WKH� HVVHQWLDO� NQRZ OHGJH
QHHGHG� WR� IXQFWLRQ� LQGHSHQGHQWO\ � Z LWK� D� FRP SXWHU
V\ VWHP ��7KLV�IXQFWLRQDOLW\ �FRP HV�IURP �DQ�XQGHUVWDQG�
LQJ�RI�WKH�FRQFHSWV��WHUP LQRORJ\ �DQG�RSHUDWLRQV�WKDW
UHODWH�WR�JHQHUDO�FRP SXWHU�XVH�DQG�LQFOXGHV�EHLQJ�DEOH
WR�VROYH�DQG�DYRLG�SUREOHP V��DGDSW�WR�QHZ �VLWXDWLRQV�
P DQDJH� LQIRUP DWLRQ�� DQG� FRP P XQLFDWH� HIIHFWLYHO\
Z LWK�RWKHU�FRP SXWHU�OLWHUDWH�SHRSOH�¨

1 RWH� WKDW� WKLV� GHILQLWLRQ� VD\ V� QRWKLQJ� VSHFLILF
DERXW�VRIWZ DUH��,W�VWUHVVHV�D�JHQHUDO�XQGHUVWDQGLQJ�RI
WKH� SULQFLSOHV� DQG� FRQFHSWV� LQYROYHG� LQ� XVLQJ� DQ\
FRP SXWHU��P XFK�OLNH�OHDUQLQJ�Z KDW�VLGH�RI�WKH�URDG�WR
GULYH�RQ�DQG�KRZ �WR�LQWHUSUHW�WUDIILF�OLJKWV�DQG�VWUHHW
VLJQV�EHIRUH�JHWWLQJ�EHKLQG�WKH�Z KHHO�RI�D�FDU��2 QFH
\ RX�KDYH�D�FOHDU�XQGHUVWDQGLQJ�RI�WKH�GLJLWDO�QDWXUH
RI� KDUGZ DUH�� VRIWZ DUH� DQG� GDWD� \ RX� FDQ� VDIHO\ � DQG
HIIHFWLYHO\ � EHJLQ� XVLQJ� D� FRP SXWHU�� 2 QFH� \ RX� DUH
OLWHUDWH� LQ� WKLV� VHQVH�� \ RX� DUH� SUHSDUHG� WR� EHFRP H
IXQFWLRQDO��) URP �WKLV�GHILQLWLRQ�Z H�FDQ�WKHQ�EXLOG�D
P HDQLQJIXO�VHW�RI�VWDQGDUGV�DQG�WHDFKLQJ�P HWKRGV�IRU
FRP SXWHU�OLWHUDF\ �

,W�KDV�EHHQ�P \ �H[ SHULHQFH�WKDW�DQ\ RQH�FDQ�FRP �
SUHKHQG�WKH�EDVLF�FRQFHSWV�LQ�D�UHDVRQDEO\ �VKRUW�WLP H�
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$ W�WKH�/ HLVXUH�/ HDUQLQJ�8 QOLP LWHG�&RP SXWHU�&HQWHU�
RXU�&RP SXWHU�2 ULHQWDWLRQ�VHULHV�RI�FRXUVHV��Z KLFK�DUH
IRU� QHZ � DQG� H[ SHULHQFHG� FRP SXWHU� XVHUV�� FRQVLVW� RI
WKLUWHHQ�KRXUV�RI�OHFWXUH�DQG�GHP RQVWUDWLRQ�EHIRUH�Z H
SURYLGH�DQ\ �KDQGV�RQ�FODVVHV�� ,Q� IDFW��P DQ\ �DOUHDG\
NQRZ �WKH�KDQGV�RQ�DVSHFWV��WKH\ �DUH�IDP LOLDU�Z LWK�WKH
: LQGRZ V� HQYLURQP HQW� DQG� FDQ� XVH� WKH� P RXVH� DQG
NH\ ERDUG�WR�QDYLJDWH�WKURXJK�WKHLU�SURJUDP V��HGLW�DQG
VDYH� GDWD�� P DQLSXODWH� REMHFWV�� HWF�� 7KH� UHDVRQ� WKH\
GHFLGH� WR� WDNH� D� §EHJLQQLQJ¨� FRXUVH� LV� EHFDXVH� WKH\
KDYH� IDU� WRR� P DQ\ � SUREOHP V� DQG� IUXVWUDWLRQV� DQG
UHDOL] H�WKHUH�DUH�ODUJH�JDSV�LQ�WKH�JHQHUDO�NQRZ OHGJH�
( YHQ�WKRXJK�SHRSOH�FRP H�LQ�DW�DOO�OHYHOV�RI�H[ SHULHQFH�
RQFH�HYHU\ RQH�KDV�D�VROLG�IRXQGDWLRQ�DQG�FDQ�FRP P X�
QLFDWH�XVLQJ�WKH�VDP H�ODQJXDJH�Z H�FDQ�P RYH�RQ��$ W
WKLV�SRLQW�QHZ �FRP SXWHU�XVHUV�JR�WR�D�UHP HGLDO�KDQGV��
RQ�FODVVHV�Z KLOH�WKRVH�Z LWK�P RUH�H[ SHULHQFH�VNLS�DKHDG
WR�P RUH�DGYDQFHG�: LQGRZ V�FODVVHV�RU�VSHFLILF�DSSOLFD�
WLRQV�

: LWKRXW�D�FRQVHQVXV�RQ�KRZ �Z H�GHILQH�FRP SXWHU
OLWHUDF\ �DQG�GHYHORS�WKH�HGXFDWLRQDO�VWDQGDUGV�IRU�LW�
Z H�Z LOO�IDOO�IDU�VKRUW�RI�WKH�SRWHQWLDO�DQG�SURP LVH�RI
,QIRUP DWLRQ�$ JH�

%LOO�6WHZ DUW�KDV�EHHQ�WKH�GLUHFWRU�RI�WKH�/ HLVXUH�/ HDUQLQJ
8 QOLP LWHG�&RP SXWHU�&HQWHU�VLQFH�� � � � ��2 YHU�� � �� � � �SHRSOH�LQ
WKH� + RXVWRQ� DUHD� KDYH� DWWHQGHG� KLV� &RP SXWHU� 2 ULHQWDWLRQ
FODVVHV��7R� ILQG�RXW�P RUH�DERXW� %LOOªV�Z RUN�DQG�SKLORVRSKLHV
YLVLW�Z Z Z ��FRP SXWHU�OLWHUDF\ XVD��FRP ��<RX�FDQ�UHDFK�KLP �DW
EVWHZ # QHRVRIW� RU� � � � � � � � � � � � � �� 7KH� / / 8 � &RP SXWHU� &HQWHU
Z HE�VLWH�LV�Z Z Z �OOXFRP SXWHU�FRP ��

$ QRWKHU�6LOHQW�$ WWDFN
�RQ�2 XU�&RPSXWHUV

E\ �,UD�: LOVNHU
$ 3&8 * �' LUHFWRU��&ROXP QLVW��7KH�( [ DP LQHU��%HDXP RQW�

7H[ DVª�5 DGLR�6KRZ �+ RVW��
3ROLFH�2 IILFHU

: HEVLWHV�
KWWS���UHVHDUFK�P LFURVRIW�FRP �URRWNLW
KWWS� � � Z Z Z � V\ VLQWHUQDOV� FRP � QWZ � N� I UHHZ DUH
�URRWNLWUHYHDO�VKWP O
KWWS���Z Z Z �I�VHFXUH�FRP �EODFNOLJKW
KWWS���Z Z Z �I�VHFXUH�FRP �EODFNOLJKW�URRWNLW�VKWP O

$
W� WKH� UHFHQW� FRP SXWHU� VHFXULW\ � V\ P SRVLXP � LQ
&RUSXV�&KULVWL��RQH�RI�WKH�VSHDNHUV�P HQWLRQHG
VRP HWKLQJ� WKDW� , � Z DV� YDJXHO\ � DZ DUH� RI� DV� D
WKUHDW�� 7KH� WKUHDW� LV� FRQVLGHUHG� DV� D� VLOHQW

DWWHP SW�WR�LQYDGH�RXU�FRP SXWHUV� IRU�WKH�SXUSRVHV�RI
LQVWDOOLQJ�YLUXVHV��7URMDQV��Z RUP V��RU�RWKHU�P DOZ DUH
GHYLFHV��7KLV�VLOHQW�WKUHDW�P D\ �EH�XVHG�E\ �WHUURULVWV�WR
ODXQFK� D� FRRUGLQDWHG� DWWDFN� RQ� RXU� LQIUDVWUXFWXUH�
VWHDO� RXU� SHUVRQDO� LQIRUP DWLRQ�� RU� RWKHUZ LVH� Z UHDN
KDYRF��6R�LQVLGLRXV�LV�WKLV�WKUHDW�WKDW�LW�Z RXOG�VRXQG
OLNH� WKH� FRQWHQW� RI� DQ� XUEDQ� OHJHQG�� \ HW� LW� LV� GRFX�
P HQWHG�DV�UHDO��,P DJLQH�D�WKUHDW�WKDW�Z RXOG�EH�XQGH�
WHFWHG�E\ �WKH�FXUUHQW�DQWLYLUXV��ILUHZ DOO��DQG�DQWL�VS\ �
Z DUH�VRIWZ DUH��\ HW�EH�VR�SRZ HUIXO�DV�WR�HIIHFWLYHO\ �WDNH

RYHU� RXU� FRP SXWHUV�� Z LWKRXW� RXU� NQRZ OHGJH�� 7KLV
WKUHDW�� IRUP HUO\ � FRQVLGHUHG� VROHO\ � DV� DQ� XQSURYHQ
FRQFHSW��LV�QRZ �NQRZ Q�WR�EH�UHDO���7KLV�WKUHDW�LV�DOVR
QRZ �LP SOLFDWHG�LQ�WDNLQJ�RYHU�FRXQWOHVV�FRP SXWHUV�
7KLV�FRQWHP SRUDU\ �WKUHDW�LV�NQRZ Q�E\ �WKH�LQQRFXRXV
WHUP �§5 RRWNLW�¨

$ �URRWNLW�LV�GHILQHG�RQ�WKH�6\ VLQ��WHUQDOV�Z HEVLWH
DV�� §� ž WKH� P HFKDQLVP V� DQG� WHFKQLTXHV� Z KHUHE\
P DOZ DUH�� LQFOXGLQJ� YLUXVHV�� VS\ Z DUH�� DQG� WURMDQV�
DWWHP SW�WR�KLGH�WKHLU�SUHVHQFH�IURP �VS\ Z DUH�EORFNHUV�
DQWLYLUXV�� DQG� V\ VWHP � P DQDJHP HQW� XWLOLWLHV�� 7KHUH
DUH� VHYHUDO� URRWNLW� FODVVLILFDWLRQV� GHSHQGLQJ� RQ
Z KHWKHU�WKH�P DOZ DUH�VXUYLYHV�UHERRW�DQG�Z KHWKHU�LW
H[ HFXWHV�LQ�XVHU�P RGH�RU�NHUQHO�P RGH�¨�7KH�VHFXULW\
VRIWZ DUH� FRP SDQ\ � ) �6HFXUH� H[ SDQGV� WKH� GHILQLWLRQ
Z LWK��§5 RRWNLWV�IRU�: LQGRZ V�Z RUN�LQ�D�GLIIHUHQW�Z D\
DQG�DUH�W\ SLFDOO\ �XVHG�WR�KLGH�P DOLFLRXV�VRIWZ DUH�IURP
IRU�H[ DP SOH�DQ�DQWLYLUXV�VFDQQHU��5 RRWNLWV�DUH�W\ SL�
FDOO\ � QRW� P DOLFLRXV� E\ � WKHP VHOYHV� EXW� DUH� XVHG� IRU
P DOLFLRXV�SXUSRVHV�E\ �YLUXVHV��Z RUP V��EDFNGRRUV�DQG
VS\ Z DUH�� $ � YLUXV�FRP ELQHG�Z LWK�D�URRWNLW�SURGXFHV
Z KDW�Z DV�NQRZ Q� DV� IXOO�VWHDOWK�YLUXVHV�LQ�WKH�0 6�
' 2 6�HQYLURQP HQW�¨

%HFDXVH� URRWNLWV� DUH� FXUUHQWO\ � YHU\ � HIIHFWLYH� DW
KLGLQJ�P DOZ DUH�IURP �RXU�DQWLYLUXV�DQG�DQWL�VS\ Z DUH
VFDQQHUV��LW�LV�TXLWH�SRVVLEOH�RU�HYHQ�SUREDEOH�WKDW�RXU
FRP SXWHUV�DUH�LQIHFWHG��GHVSLWH�UHSHDWHG�VFDQV�Z LWK
SURSHUO\ �XSGDWHG�VRIWZ DUH�

0 LFURVRIW��DQG�RWKHU�YHQGRUV��KDYH�DFNQRZ OHGJHG
WKH�WKUHDW�DQG�DUH�QRZ �EHJLQQLQJ�WR�SURGXFH�VRIWZ DUH
WKDW�FDQ�GHWHFW�DQG�GHVWUR\ �WKH�URRWNLWV�RQ�RXU�FRP �
SXWHUV��7KH�VRIWZ DUH�LV�VWLOO�LQ�LWV�LQIDQF\ ��DQG�ODFNV
WKH�HDVH�RI�XVH��DXWRP DWLRQ��DQG�DWWUDFWLYH�JUDSKLFDO
LQWHUIDFHV� WKDW� Z H� DUH� XVHG� WR� Z LWK� RXU� DQWLYLUXV
VRIWZ DUH��,W�LV�LQHYLWDEOH�WKDW�DV�Z RUG�RI�WKH�URRWNLW
WKUHDW�VSUHDGV��DQG�P RUH�FRP SXWHUV�DUH�LGHQWLILHG�DV
KDYLQJ� VWHDOWK\ � URRWNLWV� KLGLQJ� YLUXVHV� DQG� RWKHU
WKUHDWV��WKDW�WKH�VP DOO�FXUUHQW�FURS�RI�URRWNLW�GHWHFW�
LQJ� VRIWZ DUH� Z LOO� LP SURYH�� DQG� RWKHU� FRP SHWLWRUV�
SUREDEO\ �WKH�P DMRU�DQWL�YLUXV�YHQGRUV��Z LOO�MRLQ�WKH
ILJKW�� , I�URRWNLW�WHFKQRORJ\ �FRQWLQXHV�WR�VSUHDG��WKH
FXUUHQW�FURS�RI�JHQHUDOO\ �H[ FHOOHQW�FRP SXWHU�VHFXULW\
VXLWHV�IURP �WKH�OLNHV�RI�6\ P DQWHF��1 RUWRQ���0 F$ IHH�
3DQGD��7UHQG0 LFUR��DQG�RWKHUV�Z LOO�EH�IRUFHG�WR�DGG
URRWNLW�SURWHFWLRQ�WR�WKHLU�UHVSHFWLYH�VXLWHV��RU� IDFH
FRP SHWLWLYH�REVROHVFHQFH�

) RUWXQDWHO\ �IRU�XV��WKHUH�DUH�D�IHZ �URRWNLW�GHWHF�
WRUV� DOUHDG\ � DYDLODEOH�� P RVWO\ � IRU� IUHH�� � 7KLV� ILUVW
JHQHUDWLRQ� RI� SURGXFWV� VWLOO� QHHGV� P XFK� UHILQLQJ� WR
HQDEOH�WKH�DYHUDJH�SHUVRQ�WR�VFDQ� IRU�URRWNLWV�Z LWK
HDVH��EXW�WKH\ �DUH�VWLOO�D�YHU\ �JRRG�ILUVW�VWHS��7KHUH�DUH
D�IHZ �URRWNLW�GHWHFWRUV�DYDLODEOH�Z KLFK�DUH�FXUUHQWO\
IUHH��2 QH�§5 RRWNLW5 HYHDOHÜ�LV�IURP �D�FRP SDQ\ �NQRZ Q
IRU�LWV�H[ FHOOHQW�DQG�RIWHQ�IUHH�VRIWZ DUH��6\ VLQWHUQDOV�
7KLV� VRIWZ DUH� XVHV� D� SDWHQW�SHQGLQJ� WHFKQRORJ\ � WR
GHWHFW�URRWNLWV��DQG�LV�FXUUHQWO\ �DYDLODEOH�IRU�GRZ Q�
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ORDG� DW� Z Z Z �V\ VLQWHUQDOV�FRP �QWZ � N�IUHHZ DUH
�URRWNLWUHYHDO�VKWP O�� 5 RRWNLW� 5 HYHDOHU� Z LOO� UXQ� RQ
DOP RVW�DQ\ �0 LFURVRIW�RSHUDWLQJ�V\ VWHP ��1 7� �DQG�ODWHU�
Z KLFK�LQFOXGHV�: LQGRZ V�� � � � ��DQG�; 3�

$ QRWKHU�URRWNLW�GHWHFWRU�LV�IURP �) �6HFXUH��D�Z HOO�
NQRZ Q�FRP SXWHU�VHFXULW\ �FRP SDQ\ �KHDGTXDUWHUHG�LQ
) LQODQG��Z LWK�RIILFHV�LQ�WKH�8 6�DQG�HOVHZ KHUH��) �6H�
FXUHªV�SURGXFW�LV�§%ODFNOLJKW�¨�DYDLODEOH�DV�D�IUHH�EHWD
�SUH�UHOHDVH�� YHUVLRQ� XQWLO� - XO\ � � �� %ODFNOLJKW� FDQ� EH
GRZ QORDGHG�DW�Z Z Z �I�VHFXUH�FRP ��EODFNOLJKW�

, �KDYH�UHFHQWO\ �WULHG�ERWK�SURGXFWV��DQG�, �SHUVRQ�
DOO\ � IRXQG� %ODFNOLJKW� WKH� HDVLHU� WR� XVH�� ,W� VHHP HG
HIIHFWLYH�DW�GHWHFWLQJ�DQG�HOLP LQDWLQJ�URRWNLWV�

0 LFURVRIW� Z LOO� VKRUWO\ � EH� P DNLQJ� DYDLODEOH� LWV
URRWNLW�GHWHFWRU��WKH�§6WULGHU�* KRVW�%XVWHU�¨�GHWDLOV�DW
UHVHDUFK�P LFURVRIW��FRP �URRWNLW�

3HUVRQV�XQNQRZ Q�Z KR�Z LVK�WR�GR�XV�KDUP ��HLWKHU
DW�D�SHUVRQDO�OHYHO�VXFK�DV�VWHDOLQJ�RXU�DFFRXQW�LQIRU�
P DWLRQ�DQG�FRP P LWWLQJ�WKH�FULP H�RI�LGHQWLW\ �WKHIW��RU
WKH�LP SHUVRQDO�OHYHO��VXFK�DV�F\ EHU�WHUURULVWV�LQWHQW�RQ
VKXWWLQJ�GRZ Q�RXU�FULWLFDO�LQIUDVWUXFWXUH��P D\ �XVH�WKH
URRWNLW�WHFKQRORJ\ �WR�E\ SDVV�RXU�RWKHUZ LVH�QHFHVVDU\
GHIHQVHV�

8 QWLO�VXFK�WLP H�DV�WKH�LQWHJUDWHG�FRP SXWHU�VHFX�
ULW\ �VXLWHV�FDWFK�XS�Z LWK�WKLV�WKUHDW��, �Z LOO�QRZ �KDYH�WR
DGG� D� URRWNLW� GHWHFWRU� WR� P \ � UHFRP P HQGHG� OLVW� RI
HVVHQWLDO� FRP SXWHU� VHFXULW\ � XWLOLWLHV�� DORQJVLGH� DQWL�
YLUXV�VRIWZ DUH��D�JRRG�ILUHZ DOO��DQG�D�VS\ Z DUH�GHWHFWRU�
,W�LV�DOVR�LP SHUDWLYH�WKDW�DOO�IRXU�RI�WKHVH�XWLOLWLHV�EH
IUHTXHQWO\ �XSGDWHG�WR�HQVXUH�D�UHDVRQDEOH�GHJUHH�RI
SHUVRQDO�VHFXULW\ ��: H�Z LOO�DOVR�KDYH�WR�DGG�URRWNLWV�WR
RXU� YHUQDFXODU�RI�F\ EHU�WKUHDWV��DORQJ�Z LWK�WKH�QRZ
XELTXLWRXV�WHUP V�§YLUXV�¨�§VS\ Z DUH�¨�DQG�§KDFNHU�¨�

, �VKXGGHU�WR�Z RQGHU�Z KDW�P D\ �EH�FRP LQJ�GRZ Q�WKH
SLNH�QH[ W�

6 HDUFK�( QJLQH�7LSV�DQG�7ULFNV
E\ �5 LFKDUG�- RKQVRQ

78 * 1 ( 7��* UDQDGD�+ LOOV�&$
3DUW� � � � * RRJOH

,
GRQªW�KDYH�WR�WHOO�\ RX�DERXW�* RRJOH��Z KLFK�KDV�IRU
P DQ\ �\ HDUV�EHHQ�WKH�VHDUFK�OHDGHU��$ VLGH�IURP �WKH
TXDOLW\ �RI�LWV�VHDUFKHV��D�ELJ�SOXV�LV�WKDW�DOO�* RRJOHªV
SDLG�OLVWLQJV�DUH�FOHDUO\ �GLVWLQJXLVKHG��DQG�GR�QRW

HYHQ� DSSHDU� LQ� WKH� VDP H� SDUW� RI� WKH� SDJH�� 7KLV� LV
XQIRUWXQDWHO\ �QRW�WKH�FDVH�Z LWK�RWKHU�VHDUFK�VHUYLFHV
VXFK� DV� <DKRR�� Z KLFK� LQWHUVSHUVHV� XQGLIIHUHQWLDWHG
SDLG�DQG�XQSDLG�OLVWLQJV�

1 HZ ELHV� Z LOO� Z DQW� WR� NQRZ � WKH\ � FDQ� LQLWLDWH� D
* RRJOH�VHDUFK�DW�Z Z Z �JRRJOH��FRP ��$ OO�WKH�VHUYLFHV�, ªP
UHFRP P HQGLQJ�KHUH��P RVW�RI�WKHP �IURP �* RRJOH�EXW�D
IHZ �IURP �RWKHU�VRXUFHV��DUH�HQWLUHO\ �IUHH�
* RRJOH�7RROEDU

, I�\ RX�GRQªW�DOUHDG\ �XVH�WKH�* RRJOH�7RROEDU��\ RXªUH
P LVVLQJ� D� WHUULILF� QDYL�JDWLRQDO� DLG�� ,WV� IHDWXUHV� DUH

UHDOO\ � WRR� QXP HURXV� WR� GHWDLO� KHUH�� EXW� , � ILQG
HVSHFLDOO\ � XVHIXO� LWV� DELOLW\ � WR� UHDGLO\ � EULQJ� XS� D
SDUHQW�: HE�SDJH��VHDUFK�Z LWKLQ�D�Z HEVLWH��ILQG�SDJHV
VLP LODU�WR�Z KDW�\ RXªUH�ORRNLQJ�DW��ILQG�VLWHV�OLQNLQJ�WR
WKDW�SDJH��WUDQVODWH�D�SDJH�LQWR�( QJOLVK��EURZ VH�E\
QDP H��LI� \ RX�GRQªW�NQRZ �WKH�8 5 / � ��KLJKOLJKW�VHDUFK
WHUP V�RQ�WKH�SDJH��ILQG�RQ�WKH�SDJH�\ RXU�VHDUFK�WHUP V
RU� DQ\ � RWKHU� WHUP V� �P RUH� KDQGLO\ � WKDQ� Z LWK� \ RXU
EURZ VHUªV�§) LQG̈ �IXQFWLRQ���ILOO�IRUP V��DQG�EORFN�SRS�
XSV�� �7KHUH� DUH� EHWWHU� SRS�XS� EORFNHUV� DQG� IRUP
ILOOHUV��EXW�* RRJOHªV�P D\ �VXLW�\ RX�ILQH��

7KH�WRROEDU�HQDEOHV�P RVW�RI�WKH�VWDQGDUG�* RRJOH
WDVNV��LQFOXGLQJ�VRP H�GHVFULEHG�LQ�WKH�QH[ W�VHFWLRQ�
1 RW�RQO\ �DUH�DOO�WKHVH�WDVNV�HDVLO\ �DFFHVVLEOH��EXW�DOVR
\ RX� Z RQªW� KDYH� WR� UH�W\ SH� \ RXU� VHDUFK� WHUP V� �IRU
H[ DP SOH�� Z KHQ� \ RX� VHDUFK� IRU� DQ� LP DJH� DIWHU� D
VWDQGDUG�VHDUFK��

, �VWURQJO\ �UHFRP P HQG�YHUVLRQ�� ��Z KLFK�DGGV�P DQ\
XVHIXO�WRROV��WKH�EHVW�RI�Z KLFK�Z LOO�DOORZ �\ RX�WR�VSHOO�
FKHFN�Z KDW�\ RXªYH�W\ SHG�RQ�D�: HE�IRUP �E\ �FOLFNLQJ�D
WRROEDU� EXWWRQ�� EULQJ� XS� D� P DS� SDJH� �XVLQJ� WKH
LP SUHVVLYH� QHZ � * RRJOH� 0 DSV� ¥� VHH� EHORZ �� MXVW� E\
FOLFNLQJ� RQ� DQ� DGGUHVV�� DQG� WUDFN� D� GHOLYHU\ � E\
FOLFNLQJ�RQ�LWV�WUDFNLQJ�QXP EHU��

6LQFH�LWªV�VWLOO�LQ�EHWD��YHUVLRQ�� �LV�QRW�SXEOLFL] HG�
DQG�Z RQªW�DXWRP DWLFDOO\ �UHSODFH�\ RXU�SUHVHQW�* RRJOH
7RROEDU��7R�JHW�LW��JR�WR�Z Z Z �WRROEDU�JRRJOH�FRP �7� �
2 WKHU� * RRJOH� * RRGLHV
* RRJOH� 0 DSV� DQG� * RRJOH� / RFDO

* RRJOH� KDV� UHFHQWO\ � LQWURGXFHG� LWV� RZ Q� P DS
V\ VWHP �� WKDWªV� KHDG� DQG� VKRXOGHUV� DERYH� WKH
FRP SHWLWLRQ��,WªV�DYDLODEOH�DV�D�VWDQGDORQH�VHUYLFH�DW
KWWS���P DSV�JRRJOH��FRP �DQG�DV�DQ�DGMXQFW�WR�WKH�P RUH
HVWDEOLVKHG�* RRJOH�/ RFDO��DW�KWWS���ORFDO��JRRJOH�FRP �

&RP SDUHG� WR� RWKHU� RQOLQH� P DSV�� WKH� DUHD� RI� D
* RRJOH� P DS� LV� KXJH�� WDNLQJ� XS� P RUH� WKDQ� KDOI� WKH
VFUHHQ��DQG�H[ SDQGLQJ�WR�ILOO�DQ\ �DGGLWLRQDO�VSDFH��IRU
H[ DP SOH��LI�\ RX�P RYH�WR�D�IXOO�VFUHHQ�YLHZ ���=RRP LQJ
�LQ� RU� RXW�� LV� YHU\ � TXLFN�� DQG� UH�FHQWHULQJ� LV
LQVWDQWDQHRXV��$ �QHZ � IHDWXUH�EULQJV�XS�D�ELUGV�H\ H
YLHZ �LI�\ RX�FOLFN�RQ�§6DWHOOLWH�¨

* RRJOH� 0 DSV� DQG� * RRJOH� / RFDO� DUH� QRZ � SUHWW\
P XFK�WKH�VDP H�VHUYLFH��$ �SDJH�EURXJKW�XS�E\ �* RRJOH
0 DSV�KDV�D�OLQN�WR�§/ RFDO�6HDUFK�¨�Z KLFK�SURYLGHV�WKH
ORFDO�GDWD�RQ�WKH�VDP H�SDJH��DQG�D�SDJH�EURXJKW�XS�E\
* RRJOH� / RFDO� LQFOXGHV� WKH� P DS� �Z KLFK�� DOWKRXJK
VP DOOHU��FDQ�EH�H[ SDQGHG�Z LWK� RQH�FOLFN��� 7KH�ORFDO
GDWD�LQFOXGHV�WKH�QDP HV��DGGUHVVHV��SKRQH�QXP EHUV�
DQG� Z HEVLWHV� RI� EXVLQHVVHV�� DQG�� RIWHQ�� WKLUG�SDUW\
UHYLHZ V��OLNH�UHVWDXUDQW�UHYLHZ V���

< RX� FDQ� QRZ � JHW� WR� * RRJOH� 0 DSV� E\ � W\ SLQJ� D
ORFDWLRQ�LQ�WKH�VWDQGDUG�* RRJOH�VHDUFK�EDU��$ QG�\ RXªOO
ILQG�D�OLQN�WR�* RRJOH�/ RFDO�DW�WKH�WRS�RI�HYHU\ �SDJH�RI
* RRJOH�VHDUFK�UHVXOWV�
7 KH� EHVW� RI � WKH� UHVW
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7KH� IROORZ LQJ� DUH�� LQ� P \ � H[ SHULHQFH�� WKH� P RVW
XVHIXO��RU�P RVW�LQWHUHVWLQJ��RI�* RRJOHªV�QRQ�VWDQGDUG
VHUYLFHV��<RX�GR�QRW�QHHG�WKH�* RRJOH�7RROEDU�WR�HP SOR\
WKHP ��

* RRJOHªV�LP DJH�VHDUFK�DW�Z Z Z �JRRJOH��FRP ��LP JKS�
WRXWHG� DV� WKH� : HEªV� P RVW� FRP SUHKHQVLYH�� LQGH[ HV
�DFFRUGLQJ�WR�* RRJOH��RYHU�� � � �P LOOLRQ�LP DJHV��

* RRJOH�Z LOO�JLYH�\ RX�D�EXVLQHVV�DGGUHVV�DQG�SKRQH
QXP EHU��7KH�HDVLHVW�Z D\ �LV�WKURXJK�WKH�5 HVHDUFK%X] ] �
IRUP �DW�Z Z Z ��UHVHDUFKEX] ] �RUJ�DUFKLYHV�� � � � � � �VKWP O�

* RRJOH� Z LOO� EULQJ� XS� RQH� RU� P RUH� GHILQLWLRQV� IRU
QHDUO\ �DQ\ �Z RUG�� ,Q�WKH�* RRJOH�VHDUFK�ER[ �MXVW�W\ SH
§GHILQH�¨��Z LWKRXW�WKH�TXRWHV���IROORZ HG�E\ �WKH�Z RUG�RI
LQWHUHVW��7KLV�VHUYLFH�LV�QRZ �P XOWL�OLQJXDO��

5 HYHUVH�SKRQH�GLUHFWRU\ ��,Q�WKH�VHDUFK�ER[ �W\ SH�WKH
DUHD�FRGH�DQG� SKRQH�QXP EHU� �Z LWK�D�VSDFH�EHWZ HHQ
WKHP ���DQG�WKHUHªV�D�JRRG�FKDQFH�\ RXªOO�EULQJ�XS�DW�WKH
WRS�RI�WKH�UHVXOWV�SDJH�QRW�RQO\ �WKH�SHUVRQ�RU�FRP SDQ\
QDP H�IRU�WKDW�QXP EHU��EXW�DOVR�WKH�DGGUHVV��

* RRJOH�RIIHUV�VSHFLDO�VHDUFKHV��OLP LWHG��IRU�H[ DP SOH�
WR�8 �6��JRYHUQP HQW�RU�WR�0 LFURVRIW��* R�WR�Z Z Z �JRRJOH
�FRP �RSWLRQV��VSHFLDOVHDUFKHV�KWP O��

) RU�WKRVH�Z KR�OLNH�WR�SXUFKDVH�WKURXJK�WKH�XVH�RI
FDWDORJV�� * RRJOHªV�FDWDORJ�VHDUFK�LV�DW�KWWS���FDWDORJV
�JRRJOH��FRP ��

* RRJOH�Z LOO�HQDEOH�\ RX�WR�YLHZ �D�SDJH�WKDWªV�EHHQ
UHP RYHG� IURP � WKH� : HE�� / RRN� IRU� WKH� §&DFKHG̈ � OLQN
DIWHU�WKH�GHVFULSWLRQ�RI�WKH�SDJH�LQ�D�VHDUFK�UHVXOW���2 U
FOLFN�WKH�3DJH�,QIR�EXWWRQ�RQ�WKH�* RRJOH�7RROEDU���7KLV
IXQFWLRQ�Z LOO�JLYH�\ RX�DFFHVV�WR�P DQ\ �FORVHG�GRZ Q�VLWHV
QRW� \ HW� DYDLODEOH� YLD� WKH� ,QWHUQHW� $ UFKLYH�� �7KH� ,Q�
WHUQHW� $ UFKLYH� ¥� QRW� D� * RRJOH� VHUYLFH� ¥� LV� DW
Z Z Z �DUFKLYH��RUJ�� �

7KH�* RRJOH�' LUHFWRU\ �DW�KWWS���GLUHFWRU\ ��JRRJOH�FRP
FRP ELQHV�WKH�2 SHQ�' LUHFWRU\ �3URMHFW��WKH�: HEªV�ODUJHVW
KXP DQ�HGLWHG� GLUHFWRU\ �� Z LWK� * RRJOHªV� SURSULHWDU\
UDQNLQJ� V\ VWHP �� 8 VH� RI� WKH� GLUHFWRU\ � LV� KHOSIXO� WR
QDUURZ �GRZ Q�Z KDW�P LJKW�RWKHUZ LVH�EH�DQ�RYHUO\ �EURDG
VHDUFK�� �7KLV� WRRO� LV� DOVR� DYDLODEOH� IURP � WKH� * RRJOH
7RROEDU���

* RRJOH� $ QVZ HUV� DW� KWWS���DQVZ HUV�JRRJOH�FRP
�DQVZ HUV�LV�D�SDLG�UHVHDUFK�VHUYLFH�¥�EXW�XVHUV�DUH�IUHH
WR�EURZ VH�SUHYLRXV�DQVZ HUV��Z KLFK�FDQ�EH�TXLWH�KHOSIXO�

: HDWKHU�IRUHFDVWV�DUH�HDVLO\ �REWDLQHG�E\ �W\ SLQJ�LQ
WKH�* RRJOH�VHDUFK�EDU�WKH�Z RUG�§Z HDWKHÜ�IROORZ HG�E\
WKH�FLW\ �RI�FKRLFH��IRU�H[ DP SOH��§Z HDWKHU�FDQRJD�SDUN�¨�
7KH�IRUH�FDVW�Z LOO�VSHHGLO\ �DSSHDU�DW�WKH�WRS�RI�D�SDJH
RI�VHDUFK�UHVXOWV��

) URRJOH��D�FRP SDULVRQ�VHUYLFH�IRU�RQOLQH�VKRSSLQJ
Z KRVH� OLVWHG� YHQGRUV� SD\ � QHLWKHU� IRU� LQFOXVLRQ� QRU
SODFHP HQW��LV�DW�KWWS���IURRJOH�JRRJOH�FRP �IURRJOH��

* RRJOH�3ULQW�JLYHV�\ RX�DFFHVV�WR�ERRNVª�FRQWHQWV�DQG
OHWV�\ RX�VHDUFK�Z LWKLQ�WKRVH�ERRNV��/ RRN�IRU�WKH�§ERRN
UHVXOWV̈ �HQWU\ �LQ�VWDQGDUG�VHDUFK�UHVXOWV��DFFRP SDQLHG
E\ �WKH�* RRJOH�3ULQW�ORJR��

* RRJOH� 6 XJJHVW�� DW� Z Z Z �JRRJOH�FRP
�Z HEKS"FRP SOHWH � 	 KO HQ��DSSHDUV�DQG�DFWV�OLNH�WKH
VWDQGDUG� * RRJOH� VHDUFK�� H[ FHSW� WKDW� DV� \ RX� VWDUW
W\ SLQJ� \ RXU� VHDUFK� UHTXHVW�� * RRJOH� W\ SHV� LWV� RZ Q
VXJJHVWLRQV��7KHVH�FRXOG�VDYH�\ RX�WLP H�DQG�DOVR�SRLQW
\ RX�WR�UHODWHG�VHDUFKHV��

* RRJOH� ' HVNWRS�� WR� VHDUFK� ILOHV� RQ� \ RXU� RZ Q
FRP SXWHU�� FDQ� EH� GRZ QORDGHG� IURP � KWWS���GHVNWRS
�JRRJOH�FRP �� 8 QIRUWXQDWHO\ �� LWªV� DYDLODEOH� RQO\ � IRU
XVHUV�RI�: LQGRZ V�� � � � �DQG�: LQGRZ V�; 3��

* P DLO��Z KLFK�RQ�0 DUFK� � � �VWDUWHG�RIIHULQJ�ULFK
WH[ W�IRUP DWWLQJ��KDV�DV�RI�$ SULO�� �GRXEOHG�LWV�VWRUDJH
FDSDFLW\ �WR�D�Z KRSSLQJ�� �JLJDE\ WHV��* P DLO�LV�QRW�\ HW
RSHQ� WR� WKH� SXEOLF�� EXW� LQYLWDWLRQV� FDQ� EH� REWDLQHG
IURP �YDULRXV�VRXUFHV��LQFOXGLQJ�WKLV�Z ULWHU��

1 RWH�WKDW�Z LWKRXW�UH�W\ SLQJ�\ RX�FDQ�H[ WHQG�\ RXU
VWDQGDUG�: HE�VHDUFK�QRW�RQO\ �WR�* RRJOH�/ RFDO�EXW�DOVR
WR� * RRJOH� ,P DJHV�DQG�) URRJOH� �DV�Z HOO�DV�WR�* RRJOH
* URXSV�DQG�* RRJOH�1 HZ V���E\ �FOLFNLQJ�RQ�OLQNV�DW�WKH
WRS�RI�HYHU\ �UHVXOWV�SDJH��2 U�\ RX�FDQ�VNLS�WKH�* RRJOH
HQWU\ �SDJH�DQG�JR�WR�; WUD�* RRJOH�DW�Z Z Z �[ WUDJRRJOH
�FRP �IRU�D�VHOHFWLRQ�RI�WZ HQW\ �* RRJOH�WRROV��DOO�WLHG�WR
RQH�VHDUFK�ER[ �
* RRJOH� 7 LSV� ² � 7 RROEDU� WLSV�

8 VH�$ OW�* �WR�HQWHU�VHDUFK�WHUP V�LQ�WKH�VHDUFK�ER[ �
) RU�\ RXU�QHZ V�VHDUFK��GRQªW�HQDEOH�WKH�VHSDUDWH

QHZ V�EXWWRQ��EXW�LQVWHDG�XVH�WKH�6HDUFK�1 HZ V�RSWLRQ
LQ� WKH� GURS�GRZ Q� 6HDUFK� WKH� : HE� P HQX�� 7KDW� Z D\
\ RXªOO�EH�DEOH�WR�XVH�WKH�$ OW�* �VKRUWFXW�WR�HQWHU�\ RXU
QHZ V� VHDUFK� TXHU\ �� DQG� WR� XVH� WKH� VDP H� TXHU\ � IRU
QHZ V�DQG�JHQHUDO�: HE�VHDUFKLQJ��Z LWKRXW�UHW\ SLQJ��
: KHQ� XVLQJ� WKH� Z RUG�ILQG� IXQFWLRQ�� KROG� GRZ Q� WKH
FRQWURO�NH\ �WR�ILQG�WKH�H[ DFW�Z KROH�Z RUG��DQG�VLP LODUO\
XVH�WKH�VKLIW�NH\ �WR�P RYH�EDFNZ DUGV��
2 WKHU�* RRJOH�WLSV�

) RU�DFDGHP LFDOO\ �RULHQWHG�UHVXOWV��RIWHQ�WKH�P RVW
XVHIXO���WU\ �W\ SLQJ�VLWH�HGX�HLWKHU�EHIRUH�RU�DIWHU�\ RXU
VHDUFK� WHUP V�� 7KLV� Z LOO� HOLP LQDWH� FRP P HUFLDO� VLWHV�
DQG�OLP LW�UHVXOWV�WR�WKRVH� IURP �HGXFDWLRQDO�LQVWLWX�
WLRQV��

$ OWKRXJK� * RRJOH� QRZ � LP SOHP HQWV� §VWHP P LQJ¨
�DXWRP DWLFDOO\ �VHDUFKHV�IRU�YDULDQWV�RI�Z RUGV�DV�Z HOO
DV� WKH� Z RUGV� WKHP VHOYHV��� \ RX� FDQ� FRYHU� VWLOO� P RUH
EDVHV� E\ � XVLQJ� WKH� WLOGH� >a@� V\ P ERO� ULJKW� EHIRUH� D
VHDUFK�WHUP ��OHDYLQJ�QR�VSDFH���7KLV�Z LOO�WHOO�* RRJOH�WR
XVH� V\ QRQ\ P V� DV� VHDUFK� TXHULHV�� ) RU� H[ DP SOH�� D
VHDUFK�IRU�aIRRG�aIDFWV�Z LOO�WXUQ�XS�FRRNLQJ�LQIRUP D�
WLRQ��

' RQªW� Z RUU\ � WRR� P XFK� DERXW� P LVVSHOOHG� Z RUGV�
: LWK�DQ\ �VHDUFK�HQJLQH��D�VHDUFK�TXHU\ �Z LWK�D�P LV�
VSHOOLQJ� P LJKW� JHW� \ RX� VRP H� JRRG� UHVXOWV� WKDW� \ RX
Z RXOGQªW� VHH� RWKHUZ LVH�� * RRJOH� Z LOO� VXJJHVW� D� FRU�
UHFWHG�VSHOOLQJ�DORQJ�Z LWK�LWV�VHDUFK�UHVXOWV��EXW�LI�WKH
LQLWLDO�VHDUFK�FRP HV�XS�HP SW\ �Z LOO�FRUUHFW�WKH�VSHOOLQJ
RQ�LWV�RZ Q�DQG�UH�UXQ�WKH�VHDUFK��
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* RRJOH�Z LOO�LJQRUH�VRP H�FRP P RQ�VKRUW�Z RUGV��OLNH
D��RQ��DQG�E\ � �LQ� \ RXU�TXHULHV��7KH�EHVW�Z D\ �DURXQG
WKHVH�VR�FDOOHG�VWRS�Z RUGV�LQ�P RVW�FDVHV�LV�VLP SO\ �WR
HQFORVH�WKH�SKUDVH�LQ�TXRWHV��Z KLFK�Z LOO�IRUFH�* RRJOH�WR
VHDUFK�RQO\ �IRU�WKH�SKUDVH�DV�JLYHQ���$ �SKUDVH�VHDUFK
Z LOO� RI� FRXUVH� FRP H� LQ� KDQG\ � RQ� RWKHU� RFFDVLRQV� DV
Z HOO��� 2 WKHUZ LVH�� \ RX� FDQ� SUHFHGH� D� VXVSHFWHG� VWRS
Z RUG�Z LWK�WKH�SOXV�VLJQ��IRU�H[ DP SOH��� RQ���

* RRJOH�UHFRJQL] HV�WKH�2 5 �RSHUDWRU��RU��LQ�LWV�VWHDG�
WKH� YHUWLFDO� OLQH�� 6R� LI� \ RXªUH� VHHNLQJ� VHDUFK� UHVXOWV
FRQFHUQLQJ�FDWV�RU�GRJV��EXW�QRW�ERWK���\ RX�FRXOG�W\ SH
§FDWV�2 5 �GRJV̈ �RU�§FDWV�_�GRJV̈ �>Z LWKRXW�WKH�TXRWHV@�
8 VH�WKH�P LQXV�VLJQ�ULJKW�EHIRUH�D�VHDUFK�WHUP �IRU�§QRW�¨
�§$ QLP DOV�GRJV̈ �>Z LWKRXW�WKH�TXRWHV@�Z RXOG�LJQRUH�GRJV
LQ� WKH� VHDUFK�� � ) RU� FRP SOLFDWHG� TXHULHV�� \ RX� FDQ� LI
QHFHVVDU\ �JURXS�VHDUFK�Z RUGV�Z LWKLQ�SDUHQWKHVHV��

,QVWHDG�RI�FOLFNLQJ�RQ�WKH�P DLQ�OLQN�DW�WKH�WRS�RI
HDFK� * RRJOH� VHDUFK� UHVXOW�� WU\ � FOLFNLQJ� RQ� WKH� Z RUG
&DFKHG��7KH�SDJH�WKDW�Z LOO�FRP H�XS�Z LOO�QRZ �KDYH�\ RXU
VHDUFK�Z RUGV�KLJKOLJKWHG��� ' RQªW�XVH�WKLV�WHFKQLTXH�LI
\ RX�QHHG�WR�VHH�WKH�P RVW�UHFHQW�SDJH�UHYLVLRQV���

* RRJOH�VXSSRUWV�Z RUG�Z LOG�FDUGV��7KDW�LV��\ RX�FDQ
LQ� \ RXU� TXHU\ � XVH� WKH� DVWHULVN� >
 @� DV� D� VWDQG�LQ� WR
UHSUHVHQW� DQ\ � Z RUG�� �7KLV� Z RQªW� Z RUN� LQ� * RRJOH� IRU
SDUWV�RI�Z RUGV���

5 LFKDUG�- RKQVRQ�LV�D�Z ULWHU�DQG�HGLWRU��DQG�IRXQGHU��DGP LQLV�
WUDWRU�RI�) 5 ( ( �) 2 5 �$ / / �7KH�6NLOOV�3RRO��D�� � � \ HDU�ROG�P HP EHU�
VKLS�RUJDQL] DWLRQ��KWWS����WKHVNLOOVSRRO�RUJ��

7HFK�1 HZV
E\ �6XH�&UDQH

9 LFH�3UHVLGHQW�	 �( GLWRU�
�%LJ�%HDU�&RP SXWHU�&OXE��&$

3DUDO\ ] HG� PDQ� FRQWUROV� KLV� 3&� DQG� 7 9 �
XVLQJ� WKRXJKW� DORQH����

&
\ EHUQHWLFV� ¥� WKH� IXVLRQ� RI� KXP DQ� EHLQJV� DQG
WHFKQRORJ\ � ¥� LV� KHOSLQJ� RQH� SDUDO\ ] HG� P DQ
FRQWURO�KLV�HQYLURQP HQW�E\ �FRQQHFWLQJ�KLV�EUDLQ
WR� KLV� 3&�� 4 XDGULSOHJLF� H[ �$ P HULFDQ� IRRWEDOO

SOD\ HU�0 DWWKHZ �1 DJOH�LV�XVLQJ�D�V\ VWHP �WKDW�FRQYHUWV
KLV�WKRXJKWV�LQWR�DFWLRQV�RQ�D�FRP SXWHU��1 DJOHªV�EUDLQ
LV�FRQQHFWHG�WR�KLV�FRP SXWHU�E\ �WKH�%UDLQ* DWH�V\ VWHP �
Z KLFK�WKRXJKW�LP SXOVHV�XVLQJ�D�VHQVRU�LP SODQWHG�LQ
WKH� P RWRU� FRUWH[ � RI� KLV� EUDLQ�� 1 RZ �� QHXURVFLHQWLVWV
P RQLWRULQJ�KLV�SURJUHVV�KRSH�KH�Z LOO�VRRQ�EH�DEOH�WR
XVH� WKH� V\ VWHP � WR� FRQWURO� RWKHU� GHYLFHV� LQFOXGLQJ
HOHFWULF�Z KHHOFKDLUV�
( OHFWURQLF� 3LOO� %R[ HV

7Z R�KHDOWK�FRP SDQLHV�KDYH�WHDP HG�XS�WR�GLVWULEXWH
DQ�HOHFWURQLF�SLOO�ER[ �WKDW�GRHV�P XFK�P RUH�WKDQ�KHOS
SDWLHQWV�RUJDQL] H�WKHLU�P HGLFLQH��7KH�0 HG�H0 RQLWRU
UHP LQGV� SDWLHQWV� Z KHQ� WR� WDNH� P HGLFLQH� DQG� P DNHV
SDWLHQW�VSHFLILF�LQTXLULHV�DERXW�KHDOWK�P HDVXUHV�OLNH
EORRG�JOXFRVH�OHYHOV��VLGH�HIIHFWV�RU�MXVW�JHQHUDO�Z HOO�
EHLQJ��7KH�GHYLFH�VHQGV�WKLV�LQIRUP DWLRQ�WR�D�VHFXUH
: HE�VHUYHU��Z KHUH�SUDFWLWLRQHUV�P RQLWRULQJ�D�SDWLHQWªV

FDUH�FDQ�VHH�WKH�LQIRUP DWLRQ�DQG�LQWHUYHQH�TXLFNO\ �LI
WKH�SDWLHQW�VWRSV�WDNLQJ�P HGLFLQH�RU�UHSRUWV�LOO�HIIHFWV�
7KH� : HE� VHUYHU� DOVR� XSGDWHV� WKH� GHYLFH� Z LWK� QHZ
DOHUWV�� OLNH� XSFRP LQJ� GRFWRU� YLVLWV� RU� FKDQJHV� LQ
GRVDJHV��
5HDO1 HWZRUNV� / DXQFKHV� 1 DSVWHU� &KDOOHQJHU

6WUHDP LQJ�P HGLD� JLDQW� 5 HDO1 HWZ RUNV� KDV
ODXQFKHG�DQ�XSGDWHG�YHUVLRQ�RI�LWV�5 KDSVRG\ �VXEVFULS�
WLRQ�P XVLF�VHUYLFH�WR�FKDOOHQJH�FRP SHWLWRUV�VXFK�DV
$ SSOH�&RP SXWHUªV�L7XQHV�DQG�1 DSVWHU�7R�* R��7KH�QHZ
5 KDSVRG\ �� Z KLFK� RIIHUV� VXEVFULEHUV� DFFHVV� WR� P RUH
WKDQ�� �P LOOLRQ�VRQJV��Z LOO�FRP H�LQ�WKUHH�IODYRUV��RQH�RI
Z KLFK�LV� IUHH�DQG�SURYLGHV� � � �VRQJ�GRZ QORDGV�HDFK
P RQWK�
/ RQJKRUQ� WR� 6 XSSRUW� + DQGZULWLQJ
DQG� 7 RXFK� 6 FUHHQV

0 LFURVRIW�SODQV�WR�LQFOXGH�WRXFK�VFUHHQ�IXQFWLRQDO�
LW\ �DV�D� IHDWXUH�RI�WKH�RSHUDWLQJ�V\ VWHP �LQ�WKH�QH[ W
YHUVLRQ�RI�: LQGRZ V��FRGH�QDP HG�/ RQJKRUQ��LQ�DGGL�
WLRQ� WR� VXSSRUW� IRU� SHQ�EDVHG� LQSXW� WKDW� 0 LFURVRIW
FXUUHQWO\ �RIIHUV�LQ� : LQGRZ V� ; 3�7DEOHW�3&� ( GLWLRQ�
/ RQJKRUQ�Z LOO�DOVR�LQFOXGH�D�QHZ � GRFXP HQW� IRUP DW
WKDW�ULYDOV�$ GREHªV�3RVW6FULSW�DQG�3' ) �
9R, 3V� WR� JHW� � � � � $ FFHVV

9 R,3�FRP SDQLHV�VWLOO�FDQªW�VXFFHVVIXOO\ �URXWH�D�� � �
FDOO�WR�WKH�ULJKW�HP HUJHQF\ �FDOOLQJ�FHQWHU�RU�SURYLGH
HP HUJHQF\ �RSHUDWRUV�Z LWK�WKH�FDOOHUªV�SKRQH�QXP EHU
DQG�ORFDWLRQ��EXW�9 HUL] RQ�&RP P XQLFDWLRQV��WKH�ODUJHVW
RI�WKH�%DE\ �%HOOV��VDLG�LW�SODQV�WR�RSHQ�LWV�� � � �HP HU�
JHQF\ �FDOOLQJ�LQIUDVWUXFWXUH�WR�SURYLGHUV�RI�1 HW�EDVHG
SKRQLQJ� DQG� 4 Z HVW� &RP P XQLFDWLRQV� ,QWHUQDWLRQDO
VWUXFN� D� GHDO� Z LWK� 9 RQDJH� IRU� DFFHVV� WR� 4 Z HVW
� K WWS � � � QHZ V� FRP � FRP � 4 Z HVW� J LY HV
� 9 RQDJ H� WKH� � � � � � � � � � � � � � B� � � � � � � � �
�KWP O"WDJ QO! ªV�� � � �LQIUDVWUXFWXUH��7KH�GHYHORSP HQWV
DUH�P DMRU�IRU�DOO�1 HW�SKRQH�RSHUDWRUV��LQFOXGLQJ�FDEOH
RSHUDWRUV��$ 7	 7�&DOO9 DQWDJH�DQG�1 HW� 3KRQH��Z KLFK
DUH�IDFLQJ�P RXQWLQJ�SUHVVXUH�WR�� � � �VHUYLFHV��

6 RFLHW\ � 1 HZV

+ HOS·V�+ DOI �+ RXU
7XHVGD\ ��- XQH�� � ��� � � �

/ HG�E\ ��5 RQ�0 DWWHVRQ
5 HFRUGHG�E\ �- DQ�5 RWKIXVV

4444 ��2 QH�RI�RXU�P HP EHUV�QRZ �KDV�D�QHZ �FRP SXWHU��6KH
EDFNHG�XS�WKH�RULJLQDO�&RUHO� ILOHV�WR� &' � EXW��Z KHQ
ORDGLQJ�WKHP �RQWR�KHU�QHZ �P DFKLQH��WKH\ �FDQQRW�EH
RSHQHG��
$$$$ ��6KH�P D\ �QHHG�WR�©VDYH�DVª�DQRWKHU�YHUVLRQ�EHFDXVH
: RUG�3HUIHFW�LV�QRW�RQ�KHU�QHZ �RQH��, I�VKH�XVHV�5 7)
IRUP DW�DOP RVW�DOO�VRIW�Z DUH�FDQ�UHDG�LW��$ QRWKHU�RSWLRQ
LV� WR� LQVWDOO� 2 SHQ� 2 IILFH� DV� WKLV� VRIWZ DUH� Z LOO� RSHQ
DOP RVW�DQ\ WKLQJ�

5 RQ�UHSRUWHG�EDFN�WR�XV�DERXW�WKH�SUREOHP �WKDW�KH
Z DV�KDYLQJ�DV�KH�WULHG�WR�QHWZ RUN�WZ R�FRP SXWHUV��+ H
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FRXOG�SDVV�GDWD�IURP �RQH�WR�WKH�RWKHU�EXW�QRW�EDFN��+ H
KDG�WR�JR�LQ�WR�WKH�5 HJLVWU\ �DQG�FKDQJH�D�YDOXH�VR�WKDW
WKH� WZ R� Z D\ � FRP P XQLFDWLRQ� Z DV� UHVWRUHG�� ,W� P LJKW
KDYH�EHHQ�UHODWHG�P RUH�WR�WKH�1 RUWRQ�ILUHZ DOO�WKDQ�WKH
DQWLYLUXV�VRIWZ DUH��

7KHUH� LV� IUHH� DQWLYLUXV� VRIWZ DUH� DYDLODEOH� IURP
Z Z Z �JULVRIW�FRP �� KWWS���Z Z Z �JULVRIW�FRP ! ��,W�LV�FDOOHG
$ 9 * � DQG� FDQ� DOVR� EH� IRXQG� DW� Z Z Z �' RZ QORDGV�FRP
� KWWS���� Z Z Z �' RZ QORDGV�FRP ! �� &RP S8 6$ � KDG� D
EXQGOH�RI�1 RUWRQ�$ QWL9 LUXV�DQG�) LUHZ DOO�Z LWK�UHEDWHV
VR�WKDW�\ RX�RQO\ �SDLG�� � ��: RXOG�SUREDEO\ �EH�FKHDSHU�IRU
WKRVH�Z KRªV�DQWLYLUXV�Z LOO�EH�H[ SLULQJ��
4444 ��$ �P HP EHU�LV�KDYLQJ�WURXEOH�SULQWLQJ�RII�Z HE�SDJHV�
,V�WKHUH�D�Z D\ �WR�FRQWURO�WKH�SULQW"�
$$$$ ��7KH�SULQW�SUHYLHZ �IHDWXUH�P D\ �KHOS�WR�VHH�Z KDW�Z LOO
EH�FRP LQJ�RXW�EHIRUH�\ RX�SULQW�LW�RII�
4444 ��7KH�7KXQGHUELUG�HP DLO�SURJUDP �VKRZ �P \ �DGGUHVV
ERRN� LQ� DOSKDEHWLFDO� RUGHU� EXW� FRP HV� RXW� VFUDP EOHG
Z KHQ�SULQWHG�RII�
$$$$ ��: H�KDYH�KHDUG�RI�WKLV�EHIRUH�¥�QR�DQVZ HU�DYDLODEOH�
4444 ��2 QH�P HP EHU�Z DQWV�WR�EXUQ�VRP H�$ %, �ILOHV�WR�WKH
' 9 ' �� + H� Z RXOG� OLNH� WKH� ' 9 ' � WR� EH� UHDGDEOH� RQ� D
VWDQGDUG�' 9 ' �SOD\ HU�
$$$$ ��1 RW�DOO� ' 9 ' �SOD\ HUV�FDQ�UHDG�$ %, � IRUP DWV��7KH\
P D\ �Z RUN�LQ�\ RXU�FRP SXWHU�EXW�QRW�LQ�\ RXU�HQWHUWDLQ�
P HQW� SOD\ HU�� 6RP H� DOVR� QHHG� WR� XVH� WKH� ' 9 ' �5 � RU
' 9 ' � 5 ��$ W�WKLV�SRLQW�WKHUH�VHHP V�WR�EH�QR�VWDQGDUG
' 9 ' �IRUP DW��7KH�XVHU�P XVW�DOVR�EH�VXUH�WR�©FORVHª�WKH

Z ULWLQJ� ILOH� DV� WKLV� FDQ� SUHYHQW� WKH� UHDGLQJ� RI� WKH
FRQWHQW�
4444 ��, �KDYH�D�ODSWRS�WKDW�KDV�RQO\ �8 6%�� ��+ H�Z RXOG�OLNH
WR�KDYH�D�8 6%�� ��,V�WKHUH�D�Z D\ �WR�P DNH�WKLV�SRVVLEOH"
&XUUHQWO\ �KH�LV�XVLQJ�: LQ�� � �
$$$$ ��7KHUH�P D\ �EH�DQ�DGDSWHU�WR�VZ LWFK�XS�WR�� �

%XVLQHVV�0 HHWLQJ
/ HG�E\ �5 RQ�DQG�6WHYH

1
H[ W�P RQWKªV�P HHWLQJ�Z LOO�EH�KHOG�RQ�- XO\ �� � WK�DW
WKH�: HEVWHU�/ LEUDU\ �RQ�+ DUG�5 RDG�LQ�WKH�SOD] D
MXVW�VRXWK�RI�5 RXWH�� � � ��7KH�VSHDNHU�LV�IURP
6P DUW� &RP SXWLQJ� 0 DJD] LQH�� : H� DUH� DOVR

ORRNLQJ�IRU�D�FRQWDFW�Z LWK�WKH�/ LQX[ �JURXS�VR�WKDW�Z H
FDQ�DVN�WKHP �WR�FRP H�DV�D�) DOO�SURJUDP ��3HUKDSV�WKH\
FRXOG�GR�D�SURJUDP �RQ�2 SHQ�2 IILFH��WRR��: H�DUH�DOVR
WKLQNLQJ�DERXW�LQYLWLQJ�D�ORFDO�YHQGRU�WR�VSHDN�WR�XV
DERXW�Z LUHOHVV�QHWZ RUNLQJ�WKH\ �P D\ �EULQJ�DORQJ�WKH
KDUGZ DUH�QHHGHG��
7KH�RIILFHUV�UHSRUWHG�WKDW�WKLV�P RQWKªV�0 RQLWRU�Z DV
SULQWHG�RQ�RXU�/ DVHU- HW�SULQWHUV��,W�WRRN�RYHU�� � �KRXUV
EHFDXVH�RI�WKH�IDLOXUH�WR�JHW�WKH�FRORU�SULQWHU�Z RUNLQJ�
$ V�D�UHVXOW�WKH�FRYHUV�KDG�WR�EH�VHQW�WR�WKH�EODFN�DQG
Z KLWH�� 7KHUH� Z DV� DOVR� DQ� LVVXH� Z LWK� WKH� SULQWHU
P HP RU\ � Z KLFK�VKRXOG�EH�H[ SDQGHG�EHIRUH�WKH�QH[ W
SULQWLQJ�

6WHYH�DQQRXQFHG�WKDW�DOO�P HP EHUV�Z LWK�GXHV�GXH
VKRXOG�SD\ �WKHP �SURP SWO\ ��7KH�3ODQQLQJ�P HHWLQJ�Z LOO
EH�KHOG�QH[ W�Z HHN�DW�6DOO\ ªV� KRXVH�VWDUWLQJ�DW� � �� �
S�P ��VKDUS��7KH�QHZ VOHWWHU�DVVHP EO\ �VHVVLRQ�LV�VFKHG�
XOHG�IRU�6DWXUGD\ ��- XQH�� � WK�VWDUWLQJ�DW�� �� � �D�P ��DW
6W�� 6WHSKHQV�� : H� QHHG� VRP HRQH� WR� UXQ� + HOSªV� + DOI
+ RXU�RQ�D�UHJXODU�EDVLV��, I�QR�RQH�VWHSV�IRUZ DUG�Z H
Z LOO�KDYH�WR�JR�WR�D�YROXQWHHU�URWDWLRQ��+ H�DOVR�OHW�WKH
JURXS�NQRZ �WKDW�Z H�DUH�ORRNLQJ�IRU�D�QHZ �ORFDWLRQ�IRU
WKH� 1 HZ � 8 VHUV� * URXS�� ' DYH� 7KRP SVRQ� KHOG� WKH
' LJLWDO�6, * �P HW�RQ�7KXUVGD\ ��- XQH�� WK�

7KH�IROORZ LQJ�RIILFHUV�Z HUH�HOHFWHG�IRU�WKH�FRP LQJ
\ HDU�

3UHVLGHQW� $ USDG�. RYDFV
9 LFH�3UHVLGHQW� ' DQ�5 RWKIXVV
6HFUHWDU\ � - RKQ�0 F0 LOODQ
7UHDVXUHU� 6WHYH�6WDXE
%RDUG�0 HP EHUV� 6DOO\ �6SULQJHWW

7RQ\ �' HOOHOR
) ROORZ LQJ�D�EUHDN��$ USDG�JDYH�KLV�SUH�VHQWDWLRQ

RQ�0 LFURVRIW�0 HGLD&HQWHU��

7UHDVXUHU·V�5HSRUW
E\ �6WHYH�6WDXE��7UHDVXUHU

%DODQFH�DV�RI�� �� � �� � � � �� � � �� �
,QFRP H,QFRP H,QFRP H,QFRP H
3LFQLF � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �
' XHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �
' RQDWLRQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � �� �

3LFQLF
7XHVGD\ ��$ XJXVW�� �DW�WKH�FDELQ�LQ�3HULQWRQ�7RZ Q

3DUN

6RFLDOL] H�� � � �� � �SP
( DW�� �� � �SP

) OHD�0 DUNHW�� �� �SP

5 &6L�Z LOO�SURYLGH��P HDW��SRS��FRIIHH��DQG�WHD��$ �� � �SHU
SHUVRQ�GHSRVLW�LV�UHTXLUHG�Z KHQ�\ RX�SODFH�\ RXU�P HDW
RUGHU�� ,W�Z LOO�EH�UHWXUQHG�WR�\ RX�Z KHQ� \ RX�DUULYH�DW
WKH�SLFQLF�

' HDGOLQH�IRU�UHVHUYDWLRQV�LV�$ XJXVW��' HDGOLQH�IRU�UHVHUYDWLRQV�LV�$ XJXVW��' HDGOLQH�IRU�UHVHUYDWLRQV�LV�$ XJXVW��' HDGOLQH�IRU�UHVHUYDWLRQV�LV�$ XJXVW�� �

0 HDW�FKRLFHV�DUH�UHG�RU�Z KLWH�KRWV��FKHHVHEXUJHUV��RU
,WDOLDQ�VDXVDJH�

6HQG�\ RXU�GHSRVLW�DQG�P HDW�FKRLFH�WR�6WHYH�6WDXE���
%DP EL�/ DQH��5 RFKHVWHU��1 < �� � � � � ��

4 XHVWLRQV"�6UVWDXE� # URFKHVWHU�UU�FRP

%ULQJ�D�GLVK�WR�SDVV�DQG�\ RXU�IOHD�P DUNHW�RIIHULQJV��, I
\ RXU� ODVW� QDP H� IDOOV� EHWZ HHQ� $ �, � SOHDVH� EULQJ� D
P XQFK\ ��- �4 �D�VDODG��5 �=�D�GHVVHUW�
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7RWDO � � � � �� �
( [ SHQVHV( [ SHQVHV( [ SHQVHV( [ SHQVHV
6WDSOHV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �
6W��6WHSKHQV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �
3RVW�2 IILFH � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � �� �
7RWDO � � � � �� �
%DODQFH�DV�RI�� �� � �� � � � �� � � �� �
5 HQHZ LQJ�0 HP EHUV�

5 REHUW�3DQHOOR
' RQ�1 LFKROV�

7KH�/ LJKWHU�6 LGH
$ �JURXS�RI�\ RXQJ�FKLOGUHQ�Z HUH�VLWWLQJ�LQ�D�FLUFOH

Z LWK�WKHLU�WHDFKHU��6KH�Z HQW�DURXQG�LQ�WXUQ�DVNLQJ
TXHVWLRQV��
§' DQQ\ ��Z KDW�QRLVH�GRHV�D�FRZ �P DNH"¨�
§,W�JRHV�P RR�¨�
§$ OLFH��Z KDW�QRLVH�GRHV�D�FDW�P DNH"¨�
§,W�JRHV�P HRZ �¨�
§- DP LH��Z KDW�VRXQG�GRHV�D�ODP E�P DNH"¨�
§,W�JRHV�EDDD�¨�
§- HQQLIHU��Z KDW�VRXQG�GRHV�D�P RXVH�P DNH"¨�
§&OLFN�¨


