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$EVWUDFW1# $V# SDUW# RI# WKH# 6SDWLDO# /RFDWLRQ# 3URWRFRO# DFWLYLW\# LQ# WKH# ,QWHUQHW#
(QJLQHHULQJ# 7DVN# )RUFH# +,(7),# ZH# KDYH# EHHQ# ZRUNLQJ# RQ# KRZ# WR# H[SUHVV#
ORFDWLRQ# LQIRUPDWLRQ# LQ#DQ# LQWHURSHUDEOH#ZD\# LQ# WKH# ,QWHUQHW1#7KH#REMHFWLYH#RI#
WKLV# SDSHU# LV# WR# VKDUH# RXU# LGHDV# DQG# H[SHULHQFHV# RQ# FRQFHSWV# IRU# HQDEOLQJ#
LQWHURSHUDELOLW\#DQG# UHXVH#RI# ORFDWLRQ# LQIRUPDWLRQ1#7KHVH#FRQFHSWV#FDQ#DOVR#EH#
XVHG#LQ#WKH#DUHD#RI#XELTXLWRXV#FRPSXWLQJ1#

41#,QWURGXFWLRQ#

/RFDWLRQ# LQIRUPDWLRQ# LV#TXLWH# FKDOOHQJLQJ/# VLQFH# LW# FDQ#EH# H[SUHVVHG# LQ# VR#PDQ\#
GLIIHUHQW# ZD\V# GHSHQGLQJ# RQ# WKH# DSSOLFDWLRQ# GRPDLQ# DQG# WKH# UHTXLUHPHQWV# RI# WKH#
DSSOLFDWLRQ#XVLQJ# WKH# ORFDWLRQ# LQIRUPDWLRQ1#$V#SDUW#RI# WKH#6SDWLDO#/RFDWLRQ#3URWRFRO#
+6/R3,#DFWLYLW\#>4@#VWDUWHG#DW#WKH#EHJLQQLQJ#RI#5333#LQ#WKH#,QWHUQHW#(QJLQHHULQJ#7DVN#
)RUFH# +,(7),/#ZH#KDYH#EHHQ#ZRUNLQJ#RQ#KRZ# WR#H[SUHVV# ORFDWLRQ# LQIRUPDWLRQ# LQ#DQ#
LQWHURSHUDEOH#ZD\# LQ# WKH# ,QWHUQHW# >5/# 6/# 7/# 8@1#7KH# DFWLYLW\#ZDV# LQLWLDWHG# LQ#RUGHU# WR#
FUHDWH#D#FRPPRQ#VWDQGDUG#ZD\# IRU#REWDLQLQJ# ORFDWLRQ# LQIRUPDWLRQ# LQ# WKH#,QWHUQHW1#,Q#
WKLV# SDSHU# ZH# ZDQW# WR# VKDUH# RXU# LGHDV# DQG# H[SHULHQFH# RQ# FRQFHSWV# IRU# HQDEOLQJ#
LQWHURSHUDELOLW\#DQG#UHXVH#RI#ORFDWLRQ#LQIRUPDWLRQ1#:H#WKLQN#WKDW#WKHVH#VDPH#FRQFHSWV#
FDQ#EH#XVHG#LQ#WKH#DUHD#RI#XELTXLWRXV#FRPSXWLQJ1#

51#([SUHVVLQJ#/RFDWLRQ#,QIRUPDWLRQ#

/RFDWLRQ# LQIRUPDWLRQ#FDQ#EH#H[SUHVVHG# LQ#YHU\#PDQ\#GLIIHUHQW#ZD\V1#7KH#ZD\#RI#
H[SUHVVLQJ#WKH#ORFDWLRQ#LQIRUPDWLRQ#UHIOHFWV#WKH#QHHGV#RI#WKH#DSSOLFDWLRQ#GRPDLQ#LW#ZDV#
SODQQHG# IRU1#:LWK# ORFDWLRQ# LQIRUPDWLRQ# ZH# XQGHUVWDQG# LQIRUPDWLRQ# H[SUHVVLQJ# WKH#
SK\VLFDO#ORFDWLRQ#RI#DQ#REMHFW/#DV#ZHOO#DV#DGGLWLRQDO#LQIRUPDWLRQ#WKDW#FDQ#EH#QHFHVVDU\#
IRU#XVLQJ# WKH# ORFDWLRQ#GDWD/# IRU# LPSURYLQJ# WKH# ORFDWLRQ#PHDVXUHPHQW/#RU#IRU#EULQJLQJ#
DGGLWLRQDO#YDOXH# WR# WKH# ORFDWLRQ#GDWD1#6XFK# LQIRUPDWLRQ# LV#H1J1#DFFXUDF\# LQIRUPDWLRQ/#
REMHFW#LGHQWLILHUV#+,'V,/#WLPH#VWDPSV/#HWF1#>5@1#
#



7KH# ORFDWLRQ# FDQ# EH# H[SUHVVHG# XVLQJ# GLIIHUHQW# UHIHUHQFH# IUDPHV/# H1J1# DV# DEVROXWH#
VSDWLDO#ORFDWLRQ/#GHVFULSWLYH#ORFDWLRQ/#RU#UHODWLYH#ORFDWLRQ#>5@1#$EVROXWH#VSDWLDO#ORFDWLRQ#
LV#WKH#SK\VLFDO#ORFDWLRQ#RI#DQ#REMHFW#LQ#WKH#ZRUOG/#H[SUHVVHG#YLD#D#50#RU#60GLPHQVLRQDO#
FRRUGLQDWH# V\VWHP# LQ# D# SDUWLFXODU# VSDWLDO# UHIHUHQFH# V\VWHP1# 7KH# VSDWLDO# UHIHUHQFH#
V\VWHP#H[SUHVVHV#D# 50#RU# 60GLPHQVLRQDO#PRGHO#RI# WKH#HDUWK#DQG#GHWHUPLQHV#KRZ# WKH#
XVHG# FRRUGLQDWH# V\VWHP# LV# DWWDFKHG# WR# WKH#PRGHO1#'HVFULSWLYH# ORFDWLRQ# LV# D# ORFDWLRQ#
GHVFULEHG# WKURXJK# RWKHU#PHDQV# WKDQ# D# FRRUGLQDWH# V\VWHP1# ([DPSOHV# RI# GHVFULSWLYH#
ORFDWLRQV#DUH#H1J1#VWUHHW#DGGUHVV/#EXLOGLQJ#QXPEHU/#FRXQWU\/#HWF1#5HODWLYH#ORFDWLRQ#LV#D#
VSHFLILF# W\SH# RI# GHVFULSWLYH# ORFDWLRQ/# ZKHUH# WKH# ORFDWLRQ# RI# DQ# REMHFW# LV# GHVFULEHG#
UHODWLYH#WR#VRPH#RWKHU#REMHFW/#H1J1#³433#PHWHUV#IURP#WKH#VWRUH´/#³WKH#EXLOGLQJ#QH[W#WR#
WKH#WRZHU´/#HWF1#*HQHUDOO\/#D#GHVFULSWLYH#ORFDWLRQ#FDQ#EH#PDSSHG#WR#DQ#DEVROXWH#VSDWLDO#
ORFDWLRQ1#

514#([LVWLQJ#/RFDWLRQ#,QIRUPDWLRQ#([SUHVVLRQV#

7KHUH# DUH# PDQ\# GLIIHUHQW# ZD\V# RI# H[SUHVVLQJ# ORFDWLRQ# LQIRUPDWLRQ# GHILQHG# E\#
QXPHURXV#DSSOLFDWLRQ#GRPDLQV#DQG#RUJDQL]DWLRQV1#7KH\#LQFOXGH#>5@=#
#

• ([SUHVVLRQ# VWDQGDUGL]HG# IRU#*60# DQG#8076# +FDOOHG# KHUH# %6*33%,# WR# EH# XVHG#
LQWHUQDOO\# LQ# WKH# *60# DQG# 8076# PRELOH# QHWZRUNV# VSHFLILHG# E\# WKH# 7KLUG#
*HQHUDWLRQ#3DUWQHUVKLS#3URMHFW#+6*33,1#

#
• $Q#LQWHUIDFH#WRZDUGV#PRELOH#QHWZRUNV#+H1J1#*60,#IRU#SURYLGLQJ#DFFHVV#WR#ORFDWLRQ#

LQIRUPDWLRQ#RI#PRELOH# WHUPLQDOV# LQ#FRQVLGHUDWLRQ#E\# WKH#/RFDWLRQ0LQWHURSHUDELOLW\#
)RUXP#+/,),1#

#
• 7KH#*HRJUDSK\#0DUNXS#/DQJXDJH#+*0/,#IRU#VWRULQJ#DQG#WUDQVSRUWLQJ#JHRJUDSKLF#

LQIRUPDWLRQ#VSHFLILHG#E\#WKH#2SHQ#*,6#&RQVRUWLXP#+2*&,1#
#
• 1D9LJDWLRQ# 0DUNXS# /DQJXDJH# +190/,# IRU# GHVFULELQJ# QDYLJDWLRQ# LQIRUPDWLRQ#

VXEPLWWHG#E\#WKH#)XMLWVX#/DERUDWRULHV#WR#WKH#:RUOG#:LGH#:HE#&RQVRUWLXP#+:6&,1#
#
• 3RLQW# 2I# ,QWHUHVW# H;FKDQJH# /DQJXDJH# +32,;,# IRU# H[FKDQJH# RI# ORFDWLRQ0UHODWHG#

LQIRUPDWLRQ#RYHU# WKH#,QWHUQHW#FUHDWHG#E\#02ELOH#,QIRUPDWLRQ#6WDQGDUG#7(FKQLFDO#
&RPPLWWHH#+0267(&,#DQG#VXEPLWWHG#WR#WKH#:6&1#

#
• *HRWDJV# IRU#JHRJUDSKLF# UHJLVWUDWLRQ#DQG# UHVRXUFH#GLVFRYHU\#RI#+\SHUWH[W#0DUNXS#

/DQJXDJH#++70/,#GRFXPHQWV1#
#
• 1DWLRQDO#0DULQH# (OHFWURQLFV# $VVRFLDWLRQ¶V# +10($,# LQWHUIDFH# DQG# GDWD# SURWRFRO#

10($034;6#RIWHQ#XVHG#E\#*36#UHFHLYHUV1#
#
• 7KH# HOHFWURQLF# EXVLQHVV# FDUG# IRUPDW# 9&DUG# DQG# ,&DOHQGDU# IRU# H[FKDQJLQJ#

HOHFWURQLF#FDOHQGDULQJ#DQG#VFKHGXOLQJ#LQIRUPDWLRQ#LQ#WKH#,QWHUQHW#LQFOXGH#HOHPHQWV#
WR#VSHFLI\#SRVLWLRQ1#

#



• $#0HDQV#IRU#([SUHVVLQJ#/RFDWLRQ#,QIRUPDWLRQ#LQ#WKH#'RPDLQ#1DPH#6\VWHP#+'160
/2&,#VSHFLILHG#LQ#DQ#,QWHUQHW#GUDIW#E\#'DYLV#HW#DO1#

#
• 6LPSOH#7H[W#)RUPDW#IRU#WKH#6SDWLDO#/RFDWLRQ#3URWRFRO#+6/R3,#+KHUH#FDOOHG#³6/R30

VLPSOH´,#SURSRVLQJ#D#VLPSOH#WH[W0EDVHG#IRUPDW#WR#FDUU\#D#PLQLPDO#ORFDWLRQ#GDWD#VHW#
E\#0DK\1#

#
• *00//# ;0/0EDVHG# JHRJUDSKLFDO# LQIRUPDWLRQ# IRU# QDYLJDWLRQ# ZLWK# D# PRELOH#

VSHFLILHG#DW#WKH#8QLYHUVLW\#RI#-\YlVN\Ol1#
#
• /DQG;0//# DQ#;0/0EDVHG#GDWD# IRUPDW# IRU#H[FKDQJH#RI#GDWD#FUHDWHG#GXULQJ# ODQG#

SODQQLQJ/#FLYLO#HQJLQHHULQJ#DQG#ODQG#VXUYH\#SURFHVVHV1#
#
• *HRVSDWLDO0H;WHQVLEOH#0DUNXS#/DQJXDJH# +*0;0/,# IRU#HQFRGLQJ#DQG#H[FKDQJLQJ#

JHRVSDWLDO#GDWD#VSHFLILHG#E\#WKH#*0;0/#&RPPLWWHH#LQ#-DSDQ1#
#
• &RPPRQ# 6SDWLDO# /RFDWLRQ# 'DWD# 6HW# >6@/# 6SDWLDO# /RFDWLRQ# 3D\ORDG# >7@/# DQG#

&RPPRQ#6\QWD[# DQG#&RGLQJ# IRU#'HVFULSWLYH#/RFDWLRQ# >8@# GHYHORSHG# GXULQJ# WKH#
6OR30DFWLYLW\1#

#
,Q# DGGLWLRQ# WR# WKHVH/# WKHUH# DUH# VHYHUDO#RWKHU#QRQ0SXEOLF# VSHFLILFDWLRQV#RI# ORFDWLRQ#

LQIRUPDWLRQ# H[SUHVVLRQV/# LQFOXGLQJ# WKRVH# IURP# :$3# )RUXP# /RFDWLRQ# 'UDIWLQJ#
&RPPLWWHH/#%OXHWRRWK#6SHFLDO#,QWHUHVW#*URXS/#,6227&544/#HWF1#

61#7DFNOLQJ#WKH#&KDOOHQJH#RI#WKH#0XOWLWXGH#RI#/RFDWLRQ#([SUHVVLRQV#

)RU# XV# LW# DSSHDUV# WR# EH# D# ZDVWH# RI# UHVRXUFHV# WKDW# HDFK# DQG# HYHU\# ORFDWLRQ#
LQIRUPDWLRQ#DSSOLFDWLRQ#RU#DSSOLFDWLRQ#GRPDLQ#ZRXOG#QHHG#WR#FUHDWH#LWV#RZQ/#SUREDEO\#
QRQ0LQWHURSHUDEOH# ZD\# RI# H[SUHVVLQJ# ORFDWLRQ# LQIRUPDWLRQ1# $W# OHDVW# IURP# DQ#
LQWHURSHUDELOLW\#SRLQW#RI#YLHZ#LQ#WKH#,QWHUQHW/#LW#LV#JRRG#LI#WKHUH#H[LVW#FRPPRQ#ZD\V#RI#
H[SUHVVLQJ#DQG#SURFHVVLQJ#ORFDWLRQ#LQIRUPDWLRQ1#7KLV#FDQ#EH#WDFNOHG#LQ#VHYHUDO#ZD\V1#

614#$#&RPPRQ#/RFDWLRQ#'DWD#6HW#

7KH# LGHD#RI#D#FRPPRQ# ORFDWLRQ#GDWD#VHW# LV# WR#HQDEOH# ORFDWLRQ# LQIRUPDWLRQ#VRXUFHV#
DQG#DSSOLFDWLRQV#WR#H[SUHVV#ORFDWLRQ#LQIRUPDWLRQ#LQ#DQ#LQWHURSHUDEOH#ZD\#ZLWK#KHOS#RI#
D#FRPPRQ#ORFDWLRQ#GDWD#VHW1#$V#SDUW#RI#WKH#6OR30DFWLYLW\#ZH#KDYH#SURSRVHG#VXFK#D#VHW#
>6@1#2XU#DLP#ZDV#WR#FUHDWH#D#VLPSOH#ORZHVW#FRPPRQ#GHQRPLQDWRU#GDWD#VHW#WKDW#DV#PDQ\#
ORFDWLRQ#LQIRUPDWLRQ#VRXUFHV#DQG#DSSOLFDWLRQV#LQ#WKH#,QWHUQHW#DV#SRVVLEOH#FRXOG#XVH1#
#
,Q#RUGHU#WR#SURSRVH#VXFK#D#VHW/#ZH#DQDO\]HG#GLIIHUHQW#H[LVWLQJ#ORFDWLRQ#LQIRUPDWLRQ#

H[SUHVVLRQV/#DV#ZHOO#DV#WKH#UHTXLUHPHQWV#RQ#ORFDWLRQ#LQIRUPDWLRQ#RI#GLIIHUHQW#ORFDWLRQ#
LQIRUPDWLRQ# VHUYLFHV# >5/# 6@1#%DVHG#RQ# WKH# DQDO\VLV#ZH#SURSRVHG# D# FRPPRQ# ORFDWLRQ#
GDWD# VHW# FDOOHG# ³&RPPRQ# 6SDWLDO# /RFDWLRQ# 'DWD# 6HW´/# FRQVLVWLQJ# RI# HOHPHQWV# IRU#



GHVFULELQJ#WKH#DEVROXWH#VSDWLDO#ORFDWLRQ#RI#DQ#REMHFW#LQ#JHRGHWLF#ODWLWXGH/#ORQJLWXGH#DQG#
DOWLWXGH/# WKH# DFFXUDF\# RI# WKH# ORFDWLRQ#PHDVXUHPHQW/# WLPH# RI# ORFDWLRQ#PHDVXUHPHQW/#
VSHHG/#GLUHFWLRQ/#FRXUVH/#DQG#RULHQWDWLRQ1#

61414#(QFRGLQJ#LQ#([WHQVLEOH#0DUNXS#/DQJXDJH#
#

7KH#HOHPHQWV#RI#WKH#GDWD#VHW#DOVR#QHHG#WR#EH#H[SUHVVHG#DQG#HQFRGHG#LQ#D#FRPPRQ#
ZD\1#:H#FKRVH# WR#HQFRGH# WKH#GDWD#VHW# LQ#([WHQVLEOH#0DUNXS#/DQJXDJH#+;0/,1#7KLV#
EHFDXVH#;0/#HQDEOHV#WKH#XVH#RI#VWDQGDUG#SURFHVVLQJ#WRROV#DQG#LV#KXPDQ#UHDGDEOH1#,Q#
DGGLWLRQ/#PDQ\#RI#WKH#H[LVWLQJ#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV#XVH#;0/#+VHH#7DEOH#
4,1# )XUWKHU# RQ/# ;0/# DOVR# HQDEOHV# H[WHQGLELOLW\# DQG# UHXVH# RI# GLIIHUHQW# ORFDWLRQ#
LQIRUPDWLRQ#GDWD#VHWV#ZLWK#KHOS#RI#;0/#6FKHPD#>9@1#
#
:LWK#KHOS#RI#;0/#DQG#;0/#6FKHPD#H1J1#WKH#&RPPRQ#6SDWLDO#/RFDWLRQ#'DWD#6HW#

FDQ#EH#XVHG#DV#EDVLV#IRU#RWKHU#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV1#+RZHYHU/#D#ZRUG#RI#
UHVHUYDWLRQ# QHHGV# WR# EH# UDLVHG# KHUH1# 7KH# IOH[LELOLW\# WKDW# ;0/# 6FKHPD# EULQJV# IRU#
UHXVLQJ# DQG# H[WHQGLQJ# GLIIHUHQW# GDWD# VHWV# FDQ# OHDG# WR# QXPHURXV# GLIIHUHQW# ORFDWLRQ#
LQIRUPDWLRQ#H[SUHVVLRQV/#ZKLFK#DJDLQ#FDQ#EH#D#FKDOOHQJH# LI# WUDQVIRUPDWLRQV#EHWZHHQ#
WKHVH#H[SUHVVLRQV#DUH#QHHGHG1#7KLV#EHFDXVH#ZH#QHHG#WR#GHILQH#WKH#WUDQVIRUPDWLRQ#UXOHV#
IRU#HDFK#SDLU#RI#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV#ZH#ZDQW#WR#WUDQVIRUP#EHWZHHQ1#
#
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[4#XVLQJ#+70/#0(7$# WDJV/#[5#XVLQJ#*(2#HOHPHQW# LQ#9&DUG#DQG# ,&DOHQGHU/#RU#

/2&$7,21#HOHPHQW#LQ#9&DUG#

7DEOH#41#(QFRGLQJ#RI#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV#

615#$#&RPPRQ#:D\#RI#([SUHVVLQJ#'LIIHUHQW#/RFDWLRQ#,QIRUPDWLRQ#([SUHVVLRQV#

7KH#SURSRVHG#FRPPRQ#ORFDWLRQ#GDWD#VHW#ZDV#GHVLJQHG#WR#HQDEOH#DV#PDQ\# ORFDWLRQ#
LQIRUPDWLRQ#VRXUFHV#DQG#DSSOLFDWLRQV#DV#SRVVLEOH#WR#XVH#LW1#+RZHYHU/#ZH#GR#QRW#EHOLHYH#
WKH\# FDQ# DOO# UHVWULFW# WKHPVHOYHV# WR# RQH# FRPPRQ# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQ1#
'LIIHUHQW# ORFDWLRQ# DSSOLFDWLRQV#PD\# QHHG# GLIIHUHQW# ORFDWLRQ# LQIRUPDWLRQ1# ,W# LV# WKXV#
QHFHVVDU\#WR#KDYH#D#VROXWLRQ#WKDW#DOVR#HQDEOHV#WKH#XVH#RI#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#
H[SUHVVLRQV1#7KHUH#DUH#VHYHUDO#LVVXHV#UHJDUGLQJ#WKLV1#



61514#&RPPRQ#1DPLQJ#DQG#5HJLVWHULQJ#
#
,I# HDFK# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQ# KDV# D# XQLTXH# LGHQWLILHU/# WKH# GLIIHUHQW#

H[SUHVVLRQV# FDQ# EH# LGHQWLILHG1# 7KH# LGHQWLILHU# ZLOO# VLPSOLI\# WKH# LGHQWLILFDWLRQ/#
SURFHVVLQJ# DQG# SRVVLEOH# WUDQVIRUPDWLRQ# RI# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV1# 7KH#
QDPLQJ#VFKHPH#VKRXOG#EH#D#FRPPRQ#RQH#LQ#RUGHU#WR#JXDUDQWHH#XQLTXHQHVV#DQG#HQDEOH#
FRPPRQ# SURFHVVLQJ# RI# LGHQWLILHUV1# ,W# FRXOG# EH# EDVHG# RQ# 85,V# +8QLILHG# 5HVRXUFH#
,GHQWLILHUV,1#)RU#VRPH#DEVROXWH#VSDWLDO#ORFDWLRQ#H[SUHVVLRQV#WKHUH#DOUHDG\#H[LVW#XQLTXH#
LGHQWLILHUV#PDLQWDLQHG#E\#WKH#(XURSHDQ#3HWUROHXP#6XUYH\#*URXS#+(36*,#>5@1#
#
,Q#RUGHU# WR# HQDEOH# WUDQVIRUPDWLRQV#EHWZHHQ# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV/#ZH#

QHHG# WR#EH#DEOH# WR# LGHQWLI\# WKHP/#DV#ZHOO#DV#NQRZ# WKH#V\QWD[#DQG# WKH# WUDQVIRUPDWLRQ#
UXOHV# IRU# WKH# FRQYHUVLRQ#EHWZHHQ# WKH# H[SUHVVLRQV1#)RU# VLPSOLI\LQJ# WKLV# DQG# DOVR# IRU#
HQDEOLQJ# WKH# UHXVH# RI# H[LVWLQJ# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV/# WKHUH# FRXOG# EH# D#
UHJLVWUDWLRQ# DXWKRULW\# IRU# UHJLVWHULQJ# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV# DQG# WKHLU#
WUDQVIRUPDWLRQ# UXOHV# IRU# SXEOLF# XVH# >5@1# 7KHUH# FRXOG# DOVR# EH# SXEOLF# WUDQVIRUPDWLRQ#
VHUYLFHV#SURYLGLQJ#WUDQVIRUPDWLRQV#EHWZHHQ#ORFDWLRQ#H[SUHVVLRQV1#

61515#&RPPRQ#6WUXFWXUH#DQG#(QFRGLQJ#
#

$#FRPPRQ#VWUXFWXUH#DQG#HQFRGLQJ#RI#WKH#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV#
ZLOO# VLPSOLI\# WKH# SURFHVVLQJ# DQG# HQDEOH# WKH# XVH# RI# WKH# VDPH# SURFHVVLQJ# WRROV1#
3ULQFLSDOO\#D#FRPPRQ#VWUXFWXUH#DQG#HQFRGLQJ#FDQ#EH#VHHQ#DV#D#FRPPRQ#HQYHORSH#IRU#
GLIIHUHQW# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV1# 7KH# ORFDWLRQ# GDWD# VHW# LQ# WKH# FRPPRQ#
HQYHORSH#FRXOG#SULQFLSDOO\#HYHQ#EH#HQFRGHG# LQ#GLIIHUHQW#ZD\V1#+RZHYHU/# WKLV#ZRXOG#
FRPSOLFDWH#WKH#SURFHVVLQJ#RI#WKH#VHW/#VLQFH#VSHFLILF#SURFHVVLQJ#WRROV#DUH#WKHQ#UHTXLUHG#
WR#SURFHVV#WKH#FRQWHQWV1#,Q#>5@/#ZH#KDYH#PDGH#LQLWLDO#FRQVLGHUDWLRQV#UHJDUGLQJ#VXFK#DQ#
HQYHORSH#HQFRGHG#LQ#;0/1#
#

,Q# RUGHU# WR# EH# DEOH# WR# SURFHVV# WKH# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQ/# LW# FDQ# EH#
YDOXDEOH#WR#LQFOXGH#SDUDPHWHUV#IRU#GHVFULELQJ#WKH#GDWD1#7KLV#LQFOXGH#LQIRUPDWLRQ/#VXFK#
DV/#ORFDWLRQ#H[SUHVVLRQ#LGHQWLILHU2QDPH/#RZQHU#RI#WKH#H[SUHVVLRQ/#YHUVLRQ/#FRQWHQW#W\SH#
+H1J1#;0//#ELQDU\,/#DQG#HQFRGLQJ#+H1J1#87)0;/#EDVH97/#HWF1,1#7KHVH#SDUDPHWHUV#FRXOG#
EH# SDUW# RI# D# KHDGHU# LQ# WKH# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQ/# RU# SRVVLEO\# H[WHUQDO#
PHWDGDWD#LGHQWLILHG#E\#WKH#LGHQWLILHU2QDPH#RI#WKH#H[SUHVVLRQ1#$#FRPPRQ#HQYHORSH#LQ#
;0/#ZLWK#SDUDPHWHUV#LQ#WKH#URRW#;0/#HOHPHQW#+ KHDGHU,#ZDV#SDUWLDOO\#LPSOHPHQWHG#
LQ#WKH#&RPPRQ#6\QWD[#DQG#&RGLQJ#IRU#'HVFULSWLYH#/RFDWLRQ#>8@1#

616#$#&RPPRQ#/RFDWLRQ#3D\ORDG#IRU#/RFDWLRQ#,QIRUPDWLRQ#([SUHVVLRQV#

,W#PLJKW#QRW#EH#SRVVLEOH#IRU#DOO#DSSOLFDWLRQV#WR#UHVWULFW#WKHPVHOYHV#WR#WKH#XVH#RI#RQO\#
RQH# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQ1# 6RPHWLPHV# WKH# DSSOLFDWLRQ#PLJKW#ZDQW# WR# XVH#
HOHPHQWV# IURP# VHYHUDO# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV# RU# H[SUHVV# WKH# ORFDWLRQ# LQ#
VHYHUDO#ZD\V#ZLWK#WKH#KHOS#RI#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV1#7KH#6SDWLDO#
/RFDWLRQ# 3D\ORDG# ZDV# GHVLJQHG# WR# HQDEOH# WKLV# >7@1# ,W# LV# SULQFLSDOO\# D# FRPPRQ#
FRQWDLQHU#IRU#VHYHUDO#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV1#,W#LV#HQFRGHG#LQ#;0/1#



71#&RQFOXVLRQV#DQG#)XWXUH#:RUN#

:H# WKLQN# WKDW# LW# LV#D#ZDVWH#RI# UHVRXUFHV# WKDW#HDFK#DQG#HYHU\# ORFDWLRQ# LQIRUPDWLRQ#
DSSOLFDWLRQ#RU#DSSOLFDWLRQ#GRPDLQ#QHHG# WR#FUHDWH# LWV#RZQ#ZD\#RI#H[SUHVVLQJ# ORFDWLRQ#
LQIRUPDWLRQ1#:H#QHHG#ZD\V#RI#HQDEOLQJ# UHXVH#DQG#FRPPRQ#ZD\V#RI#H[SUHVVLQJ#DQG#
SURFHVVLQJ# ORFDWLRQ# LQIRUPDWLRQ1#)RU# WKLV#ZH#KDYH#SURSRVHG#D#FRPPRQ# ORFDWLRQ#GDWD#
VHW# WKDW# FDQ# EH# XVHG# EHWZHHQ# DSSOLFDWLRQV# WR# HQDEOH# LQWHURSHUDELOLW\/# RU# EH# XVHG# DV#
EDVLV# IRU#RWKHU# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV1#:H#KDYH# DOVR# FRQVLGHUHG#PHWKRGV#
IRU#H[SUHVVLQJ#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV#LQ#D#FRPPRQ#ZD\/#DV#ZHOO#DV#
SURSRVHG# D# FRPPRQ# SD\ORDG# IRU# HQFDSVXODWLQJ# VHYHUDO# ORFDWLRQ# LQIRUPDWLRQ#
H[SUHVVLRQV1#:H#KDYH#XVHG#;0/# IRU#HQFRGLQJ# WKH#GLIIHUHQW#SURSRVDOV1#7KLV#EHFDXVH#
;0/# HQDEOHV# WKH# XVH# RI# VWDQGDUG# SURFHVVLQJ# WRROV/# LV# KXPDQ# UHDGDEOH# DQG#PDQ\#
H[LVWLQJ# ORFDWLRQ#H[SUHVVLRQV#XVH#;0/1#)XUWKHU#RQ/#;0/#DOVR#HQDEOHV#H[WHQGLELOLW\#
DQG#UHXVH#RI#GLIIHUHQW#ORFDWLRQ#LQIRUPDWLRQ#H[SUHVVLRQV1#
#
:H#ZLOO# FRQWLQXH# WKH#ZRUN#RQ# ORFDWLRQ# LQIRUPDWLRQ# H[SUHVVLRQV# DQG# LPSURYH# WKH#

SXEOLVKHG#,QWHUQHW#GUDIWV#EDVHG#RQ#IHHGEDFN#IURP#RWKHU#ORFDWLRQ#LQIRUPDWLRQ#DFWLYLWLHV1#
:H#WKLQN#WKDW#WKH#FRQFHSWV#DQG#LGHDV#WKDW#ZH#KDYH#GHYHORSHG#IRU#H[SUHVVLQJ#ORFDWLRQ#
LQIRUPDWLRQ# LQ# DQ# LQWHURSHUDEOH#ZD\# LQ# WKH# ,QWHUQHW# FDQ# DOVR#EH#XVHG# LQ# WKH# DUHD#RI#
XELTXLWRXV#FRPSXWLQJ1#

81#5HIHUHQFHV#

>4@# 6OR30DFWLYLW\# +5333,1# 6SDWLDO# /RFDWLRQ# %2)# +VSDWLDO,# RI# ,(7)1# KWWS=22ZZZ0
QUF1QRNLD1FRP2LHWI0VSDWLDO2#

#
>5@# .RUNHD0DKR/#01#+5334,1#/RFDWLRQ#,QIRUPDWLRQ#LQ#WKH#,QWHUQHW/#/LFHQWLDWH¶V#WKHVLV/#+HOVLQNL#

8QLYHUVLW\#RI#7HFKQRORJ\/#WR#EH#DSSURYHG#55143153341#
#
>6@# .RUNHD0DKR/#01/# 7DQJ/#+1/# 5DF]/#'1/# 3RON/# -1/# DQG# 7DNDKDVKL/#.1# +5334,1# $# &RPPRQ#

6SDWLDO# /RFDWLRQ# 'DWD# 6HW/# ,QWHUQHW# GUDIW/# ,QWHUQHW# (QJLQHHULQJ# 7DVN# )RUFH/# ZRUN# LQ#
SURJUHVV/#0D\#53341#KWWS=22ZZZ1LHWI1RUJ2LQWHUQHW0GUDIWV2#GUDIW0NRUNHD0DKR0VSDWLDO0GDWDVHW0
341W[W#
#

>7@# .RUNHD0DKR/#01/#DQG#7DQJ/#+1#+5334,1#6SDWLDO#/RFDWLRQ#3D\ORDG/#,QWHUQHW#GUDIW/#,QWHUQHW#
(QJLQHHULQJ#7DVN#)RUFH/#ZRUN#LQ#SURJUHVV/#0D\#53341#KWWS=22ZZZ1LHWI1RUJ2LQWHUQHW0GUDIWV2#
GUDIW0NRUNHD0DKR0VSDWLDO0ORFDWLRQ0SD\ORDG0331W[W#

#
>8@# 7DQJ/# +1/# DQG# .RUNHD0DKR/#01# +5334,1# &RPPRQ# 6\QWD[# DQG# &RGLQJ# IRU# 'HVFULSWLYH#

/RFDWLRQ/# ,QWHUQHW#GUDIW/# ,QWHUQHW#(QJLQHHULQJ#7DVN#)RUFH/#ZRUN# LQ#SURJUHVV/#0D\#53341#
KWWS=22ZZZ1LHWI1RUJ2LQWHUQHW0GUDIWV2GUDIW0WDQJ0VSDWLDO0GHVFULSWLYH0ORFDWLRQ0331W[W#

#
>9@# )DOOVLGH/#'1&1#+HG1,#+5334,1#;0/#6FKHPD#3DUW#3=#3ULPHU1#:6&#5HFRPPHQGDWLRQ/#5#0D\#

53341#KWWS=22ZZZ1Z61RUJ2752[POVFKHPD032#


