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$%675$&7#
'LJLWDO#EXW#SK\VLFDO#VXUURJDWHV#DUH# WDQJLEOH# UHSUHVHQWDWLRQV#
RI# UHPRWH# SHRSOH# SRVLWLRQHG# ZLWKLQ# DQ# RIILFH# DQG# XQGHU#
GLJLWDO# FRQWURO1# 6XUURJDWHV# VHOHFWLYHO\# FROOHFW# DQG# SUHVHQW#
DZDUHQHVV# LQIRUPDWLRQ#DERXW# WKH#SHRSOH# WKH\#UHSUHVHQW1#%\#
KDYLQJ# WKHP#UHDFW# WR#SK\VLFDO#DFWLRQV#RI#SHRSOH/#VXUURJDWHV#
FDQ# FRQWURO# WKH# FRPPXQLFDWLRQ# FDSDELOLWLHV# RI# D# PHGLD#
VSDFH1#7KLV#HQDEOHV#WKH#VPRRWK#WUDQVLWLRQ#IURP#DZDUHQHVV#WR#
FDVXDO#LQWHUDFWLRQ#ZKLOH#PLWLJDWLQJ#FRQFHUQV#DERXW#SULYDF\1#

,1752'8&7,21#
7UDGLWLRQDO#PHWKRGV# IRU#SURYLGLQJ# LQIRUPDO# DZDUHQHVV# DQG#
PHGLDWLQJ# FDVXDO# LQWHUDFWLRQ# LQ# GLVWULEXWHG# FRPPXQLWLHV#
LQFOXGH#PHGLD#VSDFHV#>4@/#YLGHR#JODQFHV#><@/#SHULRGLF#YLGHR#
VQDSVKRWV# >7@# DQG# LFRQLF# SUHVHQFH# LQGLFDWRUV# >9@1# 7KHVH#
PHWKRGV# FKDQQHO# DZDUHQHVV# DQG# FRPPXQLFDWLRQ# WKURXJK# D#
VLQJOH# GHYLFH/# W\SLFDOO\# D# FRPSXWHU/# ZKLFK# UDLVHV# VHYHUDO#
FRQFHUQV#>5@1#)LUVW/#DZDUHQHVV#DQG#FRPPXQLFDWLRQ#GLVSOD\V#
FRPSHWH# ZLWK# RWKHU# FRPSXWHU# DSSOLFDWLRQV1# &RQVHTXHQWO\/#
WKH\#DUH#RIWHQ#EXULHG#XQGHU#ZLQGRZV#RU# VHW#DVLGH1#6HFRQG/#
SHRSOH#ZKR#DUH#SHULSKHUDO#FRPSXWHU#XVHUV#FDQQRW#DWWHQG# WR#
DZDUHQHVV#LQIRUPDWLRQ#LQ0EHWZHHQ#XVHV1#
:H#DUH#LQYHVWLJDWLQJ#DQ#DOWHUQDWH#³RXW#RI#WKH#ER[´#DSSURDFK#
WR#DZDUHQHVV#DQG#FDVXDO# LQWHUDFWLRQ# WKDW#ZH#FDOO#GLJLWDO#EXW#
SK\VLFDO#VXUURJDWHV=#GLJLWDOO\#FRQWUROOHG#SK\VLFDO#VXUURJDWHV#
RI# GLVWDQW# WHDP# PHPEHUV# SRVLWLRQHG# ZLWKLQ# D# SHUVRQ¶V#
HQYLURQPHQW1#2XU#JRDOV#DUH#WR#GHVLJQ#VXUURJDWHV#WKDW=##
• VXSSRUW# WKH# VPRRWK# WUDQVLWLRQ# IURP# DZDUHQHVV# WR#

RSSRUWXQLVWLF# DQG# RQH0SHUVRQ# LQLWLDWHG# FDVXDO#
HQFRXQWHUV/#WR#FRQYHUVDWLRQ#DQG#ZRUN>#

• PLWLJDWH# SULYDF\# DQG# GLVWUDFWLRQ# FRQFHUQV# HQGHPLF# WR#
PRVW#DZDUHQHVV#V\VWHPV1##

6SHFLILFDOO\/# ZH# XVH# SK\VLFDO# GHYLFHV# VLWXDWHG# LQ# RQH¶V#
HQYLURQPHQW#>5/6/:@#DQG#VHSDUDWH#IURP#WKH#FRPSXWHU#WR=#
D,# FDSWXUH#DQG#HPERG\#D#UHPRWH#SHUVRQ¶V#DFWLYLWLHV>#DQG#
E,# VHUYH#DV#FKDQQHOV#IRU#YLGHR#DQG#DXGLR#FRPPXQLFDWLRQ1##
,Q# WKLV#SDSHU# DQG# LQ# WKH# FRPSDQLRQ#YLGHR#ZH# LOOXVWUDWH#E\#
H[DPSOH#ZKDW#ZH#PHDQ#E\#GLJLWDO#EXW#SK\VLFDO#VXUURJDWHV1##

68552*$7(6#35(6(17,1*#$:$5(1(66#2)#27+(56##
7KH#ILUVW#FODVV#RI#RXU#VXUURJDWHV#LOOXVWUDWHV#KRZ#DFWLYLWLHV#RI#
D# UHPRWH# SHUVRQ# FDQ# EH# HPERGLHG# ZLWKLQ# D# SK\VLFDO#
VXUURJDWH#ORFDWHG#LQ#D#ORFDO#RIILFH1##
7KH# GUDJRQIO\# VXUURJDWH# LV# D#PRWRUL]HG#PRGHO# DOWHUHG# VR#
WKDW# LWV# PRWRU# LV# XQGHU# GLJLWDO# FRQWURO1# ,WV# DFWLYLW\#
FRUUHVSRQGV#ZLWK# EXUVWV# RI# DFWLYLW\# E\# WKH# UHPRWH# SHUVRQ1#
:KHQ#WKH#UHPRWH#SHUVRQ#LV#LQDFWLYH#RU#DEVHQW/#WKH#GUDJRQIO\#
WRR# LV# LQDFWLYH1#$V#D#SHUVRQ#EHFRPHV#DFWLYH/# WKH#GUDJRQIO\#
LQLWLDOO\# IODSV# LWV# ZLQJV# IXULRXVO\# DQG# DXGLEO\# IRU# D# IHZ#
PRPHQWV/#EXW#WKHQ#VORZV#WR#JHQWOH#DQG#TXLHW#ZLQJ#PRWLRQV1##
7KH#SHHN0D0ERR#VXUURJDWH#FRPELQHV#D#ILJXULQH#DQG#D#VHUYR#
PRWRU# +)LJXUH# 4,1# 7KH# VXUURJDWH# IDFHV# WKH#ZDOO#ZKHQ# WKH#
UHPRWH# SHUVRQ# LV# QRW# SUHVHQW/# EXW# URWDWHV# WR# IDFH# WKH# ORFDO#
SHUVRQ#DV#D# UHPRWH#SHUVRQ¶V#DFWLYLW\# LV#GHWHFWHG1#7KLV# DOVR#
SURGXFHV# D# VOLJKW# VRXQG/# DQRWKHU# DZDUHQHVV# FXH1#2QH# FDQ#
VHQVH#DQRWKHU¶V#DFWLYLW\#OHYHO#DW#DQ\#WLPH#E\#JODQFLQJ#DW#WKH#
VXUURJDWH¶V#RULHQWDWLRQ1#8QOLNH# WKH#GUDJRQIO\/# WKH#VXUURJDWH#
UHSUHVHQWV#VWDWH#LQIRUPDWLRQ#FRQWLQXRXVO\#E\#LWV#RULHQWDWLRQ1##
7KH# OLJKW# VXUURJDWH# GLVSOD\V# RWKHU¶V# DFWLYLWLHV# DV#PRYLQJ#
OLJKW#SDWWHUQV#DFURVV# WKH# FHLOLQJ#RI# D# URRP1#7KLV# LOOXVWUDWHV#
WKDW#VXUURJDWHV#FDQ#EH#DEVWUDFW#HQWLWLHV#DV#ZHOO#DV#ILJXULQHV1#

68552*$7(6#)25#,1',&$7,1*#,17(5(67#,1#27+(56##
7KH# QH[W# FODVV# RI# VXUURJDWHV# LOOXVWUDWHV# KRZ# D# SHUVRQ# FDQ#
H[SOLFLWO\#H[SUHVV#GLIIHUHQW#GHJUHHV#RI# LQWHUHVW# LQ#RWKHUV#E\#
PDQLSXODWLQJ#D#VXUURJDWH1#
7KH#PXWDQW#QLQMD#VXUURJDWH# LV#D#ILJXULQH# WKDW# UHSUHVHQWV#D#
GLVWDQW# SHUVRQ1# ,W# WUDQVPLWV# UDWKHU# WKDQ# SUHVHQWV# DZDUHQHVV#
LQIRUPDWLRQ1# :KHQ# WKH# ORFDO# SHUVRQ# KROGV# WKH# ILJXULQH#
+ZKLFK# LV# LQVWUXPHQWHG# ZLWK# D# KHDW# VHQVRU,/# WKH# UHPRWH#
SHUVRQ#LV#QRWLILHG#DERXW#WKH#RWKHU¶V#LQWHUHVW1##
7KH# UHVSRQGLQJ# VXUURJDWH# LV# D# ILJXULQH# ZKRVH# SRVLWLRQ#
GHILQHV#WKH#GHJUHH#RI#LQWHUHVW#RQH#KDV#LQ#WKH#UHPRWH#SHUVRQ1#
,Q# )LJXUH# 4/# LI# WKH# ORFDO# SHUVRQ# H[SOLFLWO\# SRVLWLRQV# WKHLU#
UHVSRQGLQJ# VXUURJDWH# RQ# WKH# VWDJH# +IDFLQJ# WKH# SHHN0D0ERR#
VXUURJDWH,/#WKH#UHPRWH#SHUVRQ#ZLOO#EH#QRWLILHG#WKDW#WKH#ORFDO#
SHUVRQ# LV# LQWHUHVWHG# LQ# WKHP1#0RYLQJ# LW# RII# WKH# VWDJH/# RU#
WLSSLQJ# LW# RYHU/# LQGLFDWHV# SURJUHVVLYHO\# OHVVHU# GHJUHHV# RI#
LQWHUHVW#+SRVLWLRQV#DUH#GHWHFWHG#YLD#OLJKW#VHQVRUV1,##

68552*$7(6#)25#&21752//,1*#$#0(',$#63$&(#
7KH# ILQDO# FODVV# RI# VXUURJDWHV# LOOXVWUDWHV# KRZ# WKH\# FDQ# EH#
XVHG#WR#PHGLDWH#FRPPXQLFDWLRQ1##

#
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7KH#$FWLYH#+\GUD#VXUURJDWH# +)LJXUH#4,#HPERGLHV#D#YLGHR2#
DXGLR# FRQQHFWLRQ# WR# D# VLQJOH# UHPRWH# SHUVRQ1# :H#
LQVWUXPHQWHG#+\GUD#XQLWV# >5/6@#ZLWK#SUR[LPLW\#VHQVRUV# WKDW#
PHDVXUH# KRZ# FORVH# D# SHUVRQ# LV# WR# LW1# 8QOLNH# WKH# RULJLQDO#
+\GUD# >6@/# WKH# SUHVHQFH# RU# DEVHQFH# RI# WKH# DXGLR# DQG# WKH#
TXDOLW\#RI#WKH#YLGHR#>;@#LV#FRQWUROOHG#LPSOLFLWO\#E\#D#SHUVRQ¶V#
SRVLWLRQ# UHODWLYH# WR# WKH# VXUURJDWH1#:KHQ# ERWK# SHRSOH# DUH#
FORVH# WR# WKHLU# +\GUD# XQLWV/# WKH\# KDYH# D# IXOO# DXGLR2YLGHR#
FKDQQHO1# $V# RQH# PRYHV# DZD\# IURP# WKH# XQLW/# DXGLR# LV#
GLVDEOHG1#0RYLQJ#HYHQ# IXUWKHU#DZD\#GHJUDGHV# WKH#YLGHR# WR#
RFFDVLRQDO#JOLPSVHV#LQWR#HDFK#RWKHU¶V#VSDFH1#
&RPELQLQJ# WKH# $FWLYH#+\GUD# DQG# UHVSRQGLQJ# VXUURJDWH#
SURYLGHV#SHRSOH#ZLWK#ERWK#LPSOLFLW#DQG#H[SOLFLW#FRQWURO#RYHU#
WKH#PHGLD#VSDFH1#,Q#WKLV#FDVH/#D#IXOO#WZR#ZD\#FRPPXQLFDWLRQ#
FKDQQHO# LV# HVWDEOLVKHG#RQO\#ZKHQ#ERWK#SHRSOH# DUH# FORVH# WR#
WKHLU# +\GUDV# DQG# ZKHQ# ERWK# KDYH# SRVLWLRQHG# WKHLU#
UHVSRQGLQJ# VXUURJDWHV# RQ# WKH# VWDJH# +)LJXUH# 4,1# :KHQ# D#
UHVSRQGLQJ# VXUURJDWH# LV# RII# WKH# VWDJH/# WKH# FRPPXQLFDWLRQ#
FKDQQHO#LV#UHVWULFWHG#VRPHZKDW#DV#DW#OHDVW#RQH#RI#WKH#SHRSOH#
KDV# QRW# H[SUHVVHG# HQRXJK# LQWHUHVW# LQ# WKH# RWKHU1# 7KXV# WKH#
SHUPHDELOLW\#RI#WKH#FRPPXQLFDWLRQ#FKDQQHO#LV#D#IXQFWLRQ#RI#
ERWK# LPSOLFLW#SHUVRQDO#SUR[LPLW\# WR# WKH#+\GUD# DQG# H[SOLFLW#
SRVLWLRQLQJ#RI#WKH#UHVSRQGLQJ#VXUURJDWH1#

$:$5(1(66/#&20081,&$7,21#$1'#35,9$&<#
,W# VKRXOG#EH# VHOI0HYLGHQW# IURP# WKH# H[DPSOHV# DQG# WKH#YLGHR#
KRZ# VXUURJDWHV# FDQ# OHDG# IURP# DZDUHQHVV# RI# RWKHUV#
+SURYLGLQJ# RSSRUWXQLWLHV# IRU# FRQYHUVDWLRQ,# WR# OLJKW0ZHLJKW#
HVWDEOLVKPHQW# RI# FRPPXQLFDWLRQ# +QHFHVVDU\# IRU# FDVXDO#
LQWHUDFWLRQ#DQG#ZRUN,1#%HFDXVH#WKHVH#GHYLFHV#DUH#ORFDWHG#LQ#
WKH# SK\VLFDO# ZRUOG/# WKH\# DWWUDFW# RQH¶V# DWWHQWLRQ# WKURXJK#
QDWXUDO# HQYLURQPHQWDO# FXHV# +VRXQGV/#PRYHPHQW/# HWF1,/# DUH#
HDVLO\#DQG#QDWXUDOO\#PDQLSXODWHG/#DQG#FDQ#VHUYH#DV#GHGLFDWHG#
DQG#UHVSRQVLYH#FRPPXQLFDWLRQ#FRQGXLWV1##

6XUURJDWHV# DOVR# EDODQFH# +VRPHZKDW,# WKH# LQIRUPDWLRQ#
SURYLGHG# IRU# FDVXDO# LQWHUDFWLRQ# DJDLQVW# WKH# ULVNV# RI#
GLVWUDFWLQJ#RWKHUV#DQG#YLRODWLQJ#WKHLU#SULYDF\1##
)LUVW/#DZDUHQHVV#VXUURJDWHV#DUH#FDULFDWXUHV#ZLWK#RQO\#OLPLWHG#
DELOLW\#WR#H[SUHVV#LQIRUPDWLRQ1#&RQVHTXHQWO\/#VXUURJDWHV#DUH#
EHVW# VXLWHG# IRU# SRUWUD\LQJ# RQO\# OLPLWHG# QRWLRQV# RI#
DYDLODELOLW\# WKDW# DEVWUDFWV# RQH¶V# DFWLYLW\=# ZKLOH# VWLOO#
SURYLGLQJ#D#JHQHUDO#VHQVH#RI#DYDLODELOLW\/#WKLV#OHVVHQ#WKH#ULVN#
RI#LQWUXVLRQ1#7KXV#VXUURJDWH#GHVLJQ#LQFOXGHV#WKH#GHFLVLRQ#RI#
ZKDW# PHDVXUH# RI# DFWLYLW\# LV# FDSWXUHG# +H1J1/# # YLD# RIILFH#
LQVWUXPHQWDWLRQ,/#DQG#KRZ#WKRVH#PHDVXUHV#DUH#PDSSHG#RQWR#
WKH#VXUURJDWH#+H1J1/#OLJKW/#VRXQG/#RU#PRWLRQ,1##
6HFRQG/# VXUURJDWHV# DUH# D#QDWXUDO#ZD\# WR# FRQWURO#YLGHR# DQG#
DXGLR# TXDOLW\# >;@/# ZKLFK# LQ# WXUQ# SUHVHUYHV# SULYDF\# DQG#
PLQLPL]HV#GLVWUDFWLRQ1#:H#GHVFULEHG#KRZ#WKH#$FWLYH#+\GUD#
OLPLWV# RXU# GLUHFW# YLHZ# LQWR# DQRWKHU¶V# VSDFH# E\# FRPELQLQJ#
ERWK#H[SOLFLW#FRQWURO#RI#WKH#FKDQQHO#ZLWK#LPSOLFLW#DFWV/#VXFK#
DV# SUR[LPLW\1# 7R# IXUWKHU# JXDUG# DJDLQVW# SULYDF\# DQG#
GLVWUDFWLRQ/# WKHVH# DUH# UHFLSURFDO# DFWV/# ZKHUH# YLHZ# ILGHOLW\#
GHSHQGV# XSRQ# WKH# VWDWH# RI# ERWK# SHRSOH¶V# VXUURJDWHV# DQG#
SUR[LPLW\1#7KLV#SURYLGHV#UHFLSURFLW\/#ZKHUH#PXWXDO# LQWHUHVW#
EDODQFHV#ZKDW#LV#YLVLEOH#RQ#WKH#FRPPXQLFDWLRQ#FKDQQHO1##
7KLUG/# VXUURJDWHV# FDQ# H[SUHVV# GLIIHUHQW# OHYHOV# RI# VDOLHQFH/#
DQG# WKXV# FDQ# PLWLJDWH# GLVWUDFWLRQ1# 2QH# H[DPSOH# LV# WKH#
VXUURJDWH¶V#SRVLWLRQ#ZLWKLQ#D#URRP#>5/6@=#ZKHQ#SODFHG#FORVH#
E\#DQG#ZLWKLQ#RQH¶V#QRUPDO#ILHOG#RI#YLHZ/#LW#LV#D#IRUHJURXQG/#
KLJKO\#VDOLHQW#GLVSOD\1#,I#SRVLWLRQHG#IXUWKHU#DZD\#DQG#RXW#RI#
GLUHFW# OLQH# RI# VLJKW/# LW# EHFRPHV# DQ# DPELHQW# OHVV# VDOLHQW#
GLVSOD\# >:@1#$V#ZHOO/#ZH# FDQ#GHVLJQ# VXUURJDWHV# WR# HPERG\#
GLIIHUHQW# VDOLHQFH# OHYHOV1# 7KH# IXULRXV# EHDWLQJ# RI# WKH#
GUDJRQIO\¶V#ZLQJV#DOPRVW#DOZD\V#DWWUDFWV#DWWHQWLRQ/#ZKLOH#WKH#
JHQWOH# IODSSLQJ# GRHV# QRW1#/DUJH# YLVXDO# FKDQJHV#ZLWKLQ# WKH#
OLJKW#VXUURJDWH#DUH#QRWLFHDEOH/#ZKLOH#VXEWOH#FKDQJHV#DUH#QRW1#
:LWK# WKH# SHHN0D0ERR# VXUURJDWH/# VDOLHQFH# FRUUHVSRQGV#ZLWK#
FKDQJHV#LQ#VWDWH/#ZKHUH#ODUJHU#FKDQJHV#SURGXFH#PRUH#VDOLHQW#
PRYHPHQWV#DQG#VRXQGV1##
41# %O\/# 61/# +DUULVRQ/# 61# )# ,UZLQ/# 61# +4<<6,# 0HGLD# VSDFHV=#
%ULQJLQJ# SHRSOH# WRJHWKHU# LQ# D# YLGHR/# DXGLR# DQG# FRPSXWLQJ#
HQYLURQPHQW1#&RPP#$&0/#69+4,/#5;07:1#

51# %X[WRQ/#:1# +4<<:,1#/LYLQJ# LQ# DXJPHQWHG# UHDOLW\=#8ELTXLWRXV#
PHGLD#DQG#UHDFWLYH#HQYLURQPHQWV1#,Q#>8@1#

61# %X[WRQ/#:1/#6HOOHQ/#$1#)#6KHDVE\/#01# +4<<:,1# ,QWHUIDFHV# IRU#
PXOWLSDUW\#YLGHRFRQIHUHQFLQJ1#,Q#>8@1##

71# 'RXULVK#31#)#%O\#61#+4<<5,1#3RUWKROHV=#6XSSRUWLQJ#DZDUHQHVV#
LQ#D#GLVWULEXWHG#ZRUN#JURXS1#3URF#$&0#&+,¶<51#

81# )LQQ/#$1#6HOOHQ/#$1#)#:LOEHU/#61#+(GV1,1#9LGHR#0HGLDWHG#
&RPPXQLFDWLRQ1#+LOOVGDOH/#11-1=#(UOEDXP#

91# *UHHQEHUJ/#61#+4<<9,#3HHSKROHV=#/RZ#FRVW#DZDUHQHVV#RI#RQH*V#
FRPPXQLW\/#$&0#&+,*<9#&RPSDQLRQ1#

:1# ,VKLL/#+1#)#8OOPHU/#%1#+4<<:,#7DQJLEOH#ELWV=#7RZDUGV#VHDPOHVV#
LQWHUIDFHV#EHWZHHQ#SHRSOH/#ELWV#DQG#DWRPV1#3URF#$&0#&+,¶<:1#

;1# 5H\QDUG/#*1/#%HQIRUG/#61/#*UHHQKDOJK/#&1#)#+HDWK/#&1#+4<<;,#
$ZDUHQHVV# GULYHQ# YLGHR# TXDOLW\# RI# VHUYLFH# LQ# FROODERUDWLYH#
YLUWXDO#HQYLURQPHQWV1#3URF#$&0#&+,¶<;1#

<1# 7DQJ/#-1/#,VDDFV/#(1#)#5XD/#01# +4<<7,#6XSSRUWLQJ#GLVWULEXWHG#
JURXSV#ZLWK#D#PRQWDJH#RI#OLJKWZHLJKW#LQWHUDFWLRQV1#3URF#$&0#
&6&:*<71##

#
)LJXUH#41#$#YDULHW\#RI#LQWHUDFWLQJ#VXUURJDWHV#




