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surfhgxuhv# fdg# eh# fdwhjrulvhg# Iqwr# wkuhh#

pdlg# dssurdfkhv=# djhqwOedvhg/# txhu|O

edvhg# dqg# pdfurOsurjudpplgjl# Ri# wkh#

wkuhh/# txhu|Oedvhg# v|vwhpv# duh# wkh# prvw# srsxodu# pdlqo|# ehfdxvh# widlg#sti# xvdeoh/# kljk#
ohyho#lqwhuidfh#wr#wkh#vhgvru#qghwzrun#zkloh#devwudfwlqj#datkphorz#ohyho#ghwdlov#olnh#wi
ghwzrun# wrsrorj|# dqg# udglr# frppxqlfdwlrq1# Lg# frqwudvw/# pdfurOsurjudlmj# surylghv# d# pruh#
jhghudoOsxusrvh# dssurdfk# wr# glvwulexwhg# frpsxwdwlrg# frpsduhgkfzivudglwlrgdo# txhu|Oedvhg#
dssurdfkhv#dqg#irfxvhv#rg# surjudpplgj#wkh# ghwzrun# dv# d# zkroh# ke wkdg# surjudpplgj# wkh#
lgglylgxdo# ghylfthv# wkdw# irup# wkh# ghwzrunl# Wkh# djhqwOedwialji#dsslloruv# wkh# Igirupdwlrg#
h{wudfwirg# phfkdqlvp#wr#wkh#w|sh#ri#|qirupdwlrg# ghhghg# &g g#giljxudwlrg# ri# wkh# ghwzrun# lw#
ghhgv#wr#eh#h{wudfwhg#iurp1#

Uhjdugohwv# ri## wkh# dssolfdwirg# grpdics A\ /

Lg# wkiv# surmhfw/# d# k|eulg# dssurdfk# wr# Igirupdwlrg# h{wuwe
ghyhorshg# wkdw# dlpv# wr# uhwdlg# wkh# vipsolfiw|# dqg# hdvhitti
txhu|Oedvhg# dssurdfkhv# zkloh# doorzlgj# wkh# Igfoxvirg# ri# xvhix
orjlifdo#devwudfwlirgv# surylghg#e|# pdfurOsurjudpplgj# dssurdfkhv/#
wr#idflolwdwh#frqvwuxtwlrg# dgg#uhvroxwlrg#ri# pruh# srzh g
txhulhv1# Wkiv# dssurdfk# dovr# Igfrusrudwhv# vrph# ri# wkh# sulqfls
ri# djhqwOedvhg# vlvwhpv/# vxtk# dv# frooderudwlrg# dqg# lqOghw:
ghflvirg# pdnlgj/# wr# dvvivw# lg# txhul|# uhvroxwlrql# Iroorzlgj# ¢
h{whqvlyh# vxuyh|# ri# wkh# olwhudwxuh# |g# wkh# duhd# ri# ZV Qi
h{wudfwlirg/# wkh# zrun# wrOgdwh# kdv# kljkoljkwhg# wkh# elirhijQ
ghwzrun# surfhvvlgj1aWkh# ihdvlelolw|# ri# wkh# dssurdfk# kdv# e
ghprgvwudwhg#wkurxjk#vlipxodwlirgl

Dv# zhoo# dv# lgirupdwlrg# h{wudfwirg/# d# vhfrqg# vwhs# lg# jdiglqj#
xqghuvwdqglgj# ri# revhuyhg# skhqrphqd# dgg# h{sorlwlgj# wkh#
iruhprvw# srwhaqwldo# ri# ZVQv# +wkdw# ri# Ighqwli|lgj# vsdwirOaibsr
sdwwhuqv,# Iv# wkurxjk# ylvxdolvdwlrg# ri# h{wudfwhg# Igirupdwlrg:
FringwOv# dssurdfk# Iv# wr# surgxfh# pxowlOglphqvirqdo# ilhog#
uhsuhvhgwdwlrqv# ri# vhgvhg# gdwd# wkurxjk# lqwhusrodwlrg#indfkqlt
dgg# dojrulwkpv1##Dgglwlrqdo# dipv# duh# wr# surylgh# wkh# #scré#iwk
vhwv# iru# h{wudfwlrg# ri# ihdwxuhv# xqghu# revhuydwlrg# dw# d# ohyhi
suhflvirg# vxlwdeoh# iru# wkh# Igwhusuhwdwlrg# ri# joredo#ddgg# or
skhqgrphqd1# UhdoOwlph# sdwk# ilqglgj# dqg# frqwrxulgj# wrron#avkh#
iluvw#wrro#vhwv#wr#kdyh#ehhg#surwrw|shg#lg#wkh#Fhgwuhl
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iudphzrun# deoh# wr# kdggoh# d# ydulhw|# ri# idx
+udqjlqj# iurp# vhqvlgj# ghylfh# idxowv# wkurxjk#
ghwzrunlgj# dqg# frppxqlfdwlrqv# wr# vlvwhpv#
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Wkh# dIp# ri# wkiv# surmhfw# Iv# khgfh#wr# ghyt.c. .. Framgia o2

d#idxow# pdqdjhphqw#iudphzrun#iru# ZVQv#Ig#

rughu# wr# Ipsuryh# urexvwghvv/# uholdelolw|# dqg#

zlghu#dgrswirg#ri# ZVQ#whfkqrorj|1#Wkh#uhvhdufk#dgguhvvhv# dg#inb# d# krolvwli# dssurdfk#wkdwi#
wdfnohv# idxowv# dw# d# gxpehu# ri# gliihuhqw# surwrfro# vwdfn# etlfivast yiwkhdg# lg# whupv# ri#
frpsxwlgj#edqgzigwk#dgg#hghuj|#frquxpswirgl

Wrzdugv#wkiv#dlp/#d#gxpehu#ri#uhvhdufk#txhvwlrgv#duh#xuuhgwetdghijuhg=

§ Lv# lw# srvvleoh# wr# ghilgh# d# idxow# pdqdjhphqw# iudphzru# Wiaiwif# dqg# vxiwhg# wr#
ydulrxv#ZVQ#dssolfdwlrqv#uhtxluhphgwvB

8§ Zkdw# Iqirupdwlrg# frxog# eh# jdighg# iurp# pxowlsoh# surwrfrdt#ed|huv# wr# dffhohudwh# wkh#
idxow#ghwhfwlrg#surfhvvB

8§ Krz#gr#wkh#dssolfdwlrg#uhtxluhphqwv#diihfw#wkh#ghflvirqOpemglgj# wkh#idxow#uhfryhu|#
surfhvvB

8§ Krz#vkrxog#wkh#iudphzrun#eh#ghvljghg#wr#ixoiloo#wkblphipd v#ri# ZV Qvi#vxtk#dv#grgh#
hghuj|Ohiilflhgf|/# edodqfhg# frppxqlfdwlrg# zrunordg# dqg# surfhvv# zrunor dg# vkdulgj#
dprqgj#wkh#qrghvB

Wkh# pdmru# frqgvwudlqw# wkurxjkrxw# wkh# iudphzrun# ghvljg# surfhvvi#inghwtbo# hghuj|# vwruhg# lg#
wkh# zluhohvv#vhqvru# ghwzrun/# zklovw#wkh# ghvljg# remhfwiyhgkfba# ghwzrun# zlwk#h{whqgghg#
olih#dqgg# uholdelolw|#frgfxuuhgwol# pd{lpl}qj# wkh# txdolwp#igwlpdwlirg# froohfwhg# dgg# gholyhuhg#
e|#wkh#ghwzrunl

Fxuuhqwol# wkh# Ivvxhv# ri# ghwzrun# ghjudgdwlirg# pdqdjhphgw# dgg#ithwixvkdulgj# duh# ehlgj#
dgguhvvhg# lg# rughu# wr# h{whqg# wkh# ghwzrun*v# rshudwlaqithek ot tegvh{w# ri# dg# hqjlgh# khdowk#
prglwrulgj# dssolfdwirql# Dgglwlrgdoo|# vhyhudo# iudphzrun# frpsogiv# kdyh# ehhg# ghyhorshg#
Igfoxglqj# d# phwkrg# ri# # frooderudwlyh# vhqvru# vhoiOgldjgrvivi#fkek vkrzv# frqvighudeoh#
dgydqwdjhv#lg#hiilfihgf|#dqg#idovh#dodup#udwh#zkhg#frpsduhg#zimwkhu#gldjgrviv#phwkrgvl
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Dfrxvwif#orfdolvdwlrg#lg#vhqvru#ghwzrunv

Lg# d# sk|vifdo# dqg# jhrphwulf# frqwh{w/# orfdolvdwlrg# Iv# wkh# suriinwimvdeolvklqj# wkh# vsdwldo#
uhodwlrgvklsv# +I1h1# uhodwlyh# srviwlrqv,# ehwzhhqg# ghylfhv# ruf# némgivhuhvwl# Lg# zluhohvv#
ghwzrunhg# vhavlgj/# wkiv# fdg# kdyh# vhyhudo# phdqlqgjv/# sduwlfxodus érfdadivdwlirg# dqg# vrxufh#
orfdolvdwlrql# Wkh# dlp# ri# wkh# dfrxvwlif# orfdolvdwlirg# swsviafiddglhvwljdwh# erwk# vrxufh# dqg# vhoi#
orfdolvdwlrg# ri# dfrxvwli# vljgdov# ziwklg# wkh# frqwh{w# ri# zldttgie hgghg# vhavlgj# vivwhpv 1# Wkiv#
surmhfw#wdujhwv#uhvrxufh#frquwudlghg#ghylfhv#wkdw#frppxqlfdwh#zlutigbtdop# htxlsshg# zlwk#
dfrxvwlIf#vhqvlgj#whikgrorjlhv#+vxtk#dv#plfurskrghv, 1#

Vhoi# orfdolvdwlrg# uhihuv# wr# doo# ri# wkh# ghylfhv# lg# wkh# ghw
hvwdeolvklgj#wkhlu#uhodwlyh#+ru#joredo,#srviwlrg#e|#zkdwdayu# ph
wkh|#kdyh#dydlodeoh#+h1j1#dfrxvwlif/#udglr/#odvhu/#jsv, 1#ividws ur
irfxvhv# rg# lg# dfrxvwlif# edvhg# vhoi# orfdolvdwlrg/# phdqlgj# qrghv#
hplw# dfrxvwlf# vljgdov# wr# rgh# dgqrwkhu# lg# rughu# wr# hvwlpdw
glvwdqfh#+dqg#srwhqwldoo|#gluhfwlrg#ri#duulydo,1

Vrxufh# orfdolvdwlirg# frphv# iurp# wkh# vljgdo# surfhvvlgj# ilhog# ri#
duud|#surfhvvlqgj/#dqg# uhihuv#wr# wkh#xvh#ri# dg# duud|# +lg# wkiv# fdy
d#qghwzrun#ri#orfdolvhg# zluhohvv#vhqvruv,#wr#hvwlpdwh#wkh#srviwl
ri#dg#remhfw#ri#lqwhuhvwl1#ZIwk#uhvshifw#wr# dfrxvwifAjg ot w
kdyh# dssolfdwirg# Ig# jxqvkrw# orfdolvdwlrg/# vpduw# ihgfhv# +iru#
erughu# prglwrulqj,/# vshdnhu# orfdolvdwlrg# +lg# vpduw# riilfhv,# dqg#
dglpdo#orfdolvdwlrg#wr#qdph#exw#d#ihz1#Prwlydwlqj# dicpoticn:
wklv# zrun# duh# elrdfrxvwlfv# edvhg/# lg# zklfk# gdwxudo# vilhqwivwy:
zdgw# wr# ghwhiw/# fodvvli|# dgg# orfdolvh# dqlpdov# Ig# wkhlu# qdw»
kdelwdw# +vshflilfdoo|# dqwOelugv# dgg# pduprwv,/# lg# rughu# v
xqghuvwdqgg#pruh#derxw#wkhlu#ehkdylrxu#sdwwhuqvl

Erwk#vhoi# orfdolvdwlirg# dqg# vrxufh# orfdolvdwlirg# duh#psrustidwtnguvh{w># qrgh# srviwlrqv# pxvw#
eh#zhooOnqrzg# lg# rughu# iru# wkh# ghwzrun# wr# hvwipdwh#rgpdasi ddiw rwkhu# xqngrzg# vrxufh#
uhodwlyh# wr# lw1# Lg#jhghudo/# Iv# psruwdqw# wr# nqrz#kracviteddi# @owd# fdph# iurpO# lg# rughu# wr#
pdnh#fruuhfw#revhuydwlrgv#derxw#wkh#skhgrphqd#ehlgj#revhuyhgl

Vr#idu/#wklv# surmhfw# kdv# surjuhvvhg# lg# erwk# v e
vrxufh# orfdolvdwlrg# gluhfwlrqvl# Zrun# Iv# rqjrigj#
h{dplgh# wkh# hiihfwv# ri# 6G# whuudlg# rg# vi
ghwzrun# dfrxvwlf# edvhg# vhoiOorfdolvdwlrg# dojrulw
Wi|slfdool|/# prvw# h{lvwlqgj# vhoi# orfdolvdwlirg# dojrul
pdnh# sodqdu# dvvxpswilrqv# derxw# ghwz
ghsor|phgw# wkdw# duh# qrw# wuxh# Ig# uhdolw
hvwlpdwlIrg# fkdudfwhulvdwlrg# kdv#ehhg# shuiruphc
vhyhudo# sodwirupv# ri# ydu|lgj# surfhvvlgj# fdsdelolw
wkh# PIfd5/# IJxpvwl{# dqg# Dfrxvwlf# HQVEr{/# hdfl
uhvxowlgj# lg# ydvwol# gliihuhqw# rshudwlrqgdo#

dffxudf|# dqg# suhflvirql# Wkiv# gdwd# zloo# eh# xvt
gulyh# vipxodwlrqv# ri# wkh# hiihfwv# ri# 6G# whut
ydu|lgj#frpsoh{lw|#rg#vhoi#orfdolvdwlrg#dojrulwkpvl

Vrxufh# orfdolvdwlrg# kdv# ehhg# dgguhvvhg# lg# d#

frooderudwlrg# zlwk# XFOD# dqg# PLW/# dv# sduw# ri# wkh#

rqjrlgj# Yr{Qhw# surmhfw/# zklIfk# dlpv# wr# ghyhors# kdugzduh# dgg#zduh# wrrov# wr# dig# gdwd#
dftxlviwlrg#dqg# surfhvvlgj#lg#erwk#rg# dgg#riiOolgh#frqwh{ww#elrdfrxvwlfv# uhodwhg#dssolfdwlrqvl#
D# v|vwhp# iru# rqOolgh# orfdolvdwlirg# ri# pduprw# fdoov# kdv# ehhg# gbyhaigg# whikgltxhv# wr#
plglplvh#wkh#wlph#wdnhg#wr#jdwkhu#dfrxvwlif#hyhqw#ghwhiparghivt dgg# surfhvv#wkhp#lgwr#d#
srviwlrg# hvwlpdwh1## Lg# wkh# gh{w# vwdjh/# Iqyhvwljdwihy# tiveatqj# ri# uhjlrqv# zlwk# uhvshfw# wr#
srviwlrg# hvwlpdwlirg# dffxudf|# zloo# eh# h{soruhg/# wr# khos# xqgbthgigor|phqw# ghqviwlhv# iru# d#
jlyhg#dfrxvwlifv#dssolfdwirgl
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Plggohzduh#iru#Zlunhohvv#Vhqvru#Qhwzrunv#

Wkh#dIp#ri#wkIv# zrun#Iv#wr# uhpryh#vljglilfdgw#urdgeorfnv#wr
zlghu# dgrswirg# ri# ZVQ# whtkqrorj|# e|# surgxflgj# d# xqlilhg
dufklwhfwxudo# iudphzrun# iru# wkh# ghyhorsphqw# ri# ZVQv
ghglfdwhg# wr# d# jlyhg# fodvv# ri# dssolfdwlrqv/# vxtk# dv
prglwrulgj# dssolfdwlrgvl# Wkh# dufklwhfwxudo# iudphzrun# zloo
idflolwdwh# wkh# sudfwlfdo# kljkOohyho# ghsor|phqw/# pdigwhqdqgfh
dgg#ghyhorsphgw#ri#ZVQv1l
Wkh#remhfwlyhv#ri#wkh#uhvhdufk#duh#dv#iroorzv=

8

Wr# ghvljg# dqg# hydoxdwh# d# jhghulf# vhqvru# ghwzrun

dufklwhfwxuh# iru# prglwrulgjOw|sh# ZVQ# dssolfdwlrqv

edvhg# xsrg# wkh# h{shulhqfh# jdighg# iurp# uhylhzlqj

wkh# grpdlg# olwhudwxuh# dqg# wkh# vwdjhg# ghsor|phqw#ri

d#ZVQ#Whvwehg1l
Wr#hqgfdsvxodwh#wkh#fruh#ixgfwirgdolw|#ri#ZVQ#prqlwrulopifdsdrqv#gwr#wkh#dufklwhfwxu
iudphzrun/# wkxv# hgdeolqj# Osoxj# dqg# sod|O# ghyhorsphqw# iru# frpp @MQ# ghsor|phqw
sdwwhuqvl

Wr#ghyhors#dqg#ghsor|#vhyhudo# prglwrulgj#dssolfdwirqv#gwip# dufklwhfwxudo#iudphzrun
+Vhuylthv/# vxtk# dv# frooderudwlyh# lgirupdwlrg# h{wudfwirg# dqg# Iqirgfpdwlvxdolvdwlrg# zloo
eh#lgfrusrudwhg,1

Wir# shuirup# dg# # hydoxdwlIrg# ri# wkh# sursrvhg# vhaqvru# ghwzrurihaadiiet djdigvw# uhvxows
irxqg#zlwklg#wkh#grpdlg#olwhudwxuhl

Wr#dfklhyh#wklv/i#wkh#zrun#dgguhvvhv#wkh#iroorzlgj#uhvhdufkegwhswl

8
§
§

Vigfh# pdq|# ZVQ# dssolfdwlrqv# h{lvw/# riwhg# zlwk# ryhuodsslgjfnkqdolw|# uhtxluhphqwv/
zkdw#lv#wkh#fruh#ixgfwirgdolw|#uhtxluhg#zlwklg#prvw#ZVQ#dogt#id ssolfdwirqvB

Duh# wkhuh# d# vhw# ri# ghvljg# sdwwhuqv# wkdw# fdg# eh# xvhgshimldnwbxhcgfwirgdo
uhtxluhphgwvB

Li# vr/# fdg# zh# uhgxth# dqg# uhidfwru# wkh# fruh# ixgfwlrqdo# pitdpaari¥ wr# d# vhw# ri# xvhixc
ixqfwirgdo#devwudfwlrgv/# zlwk#wkh# dIp# ri# surylglgj# d# fidgmehuidfh#wr## frpprg# vhgvlgj
dqg#kdugzduh#wdvnvB

Jlyhg# wkh# zlgh# udqjh# ri# ZVQ# dssolfdwlirqv/# fdg# d# il{hg# D&dedin# dssolfdwlirqv# wr# eh
ghyhorshg#zlwkrxw#orzOohyho#kdugzduh#dffhvvB##Li#orzOohyhé#dftihtxluhg/##krz#fdg#iw
eh#surylghg#zklovw#vwloo#uhwdlqglgj#wkh#dgydgwdjhufkhtivkiaxad o#iudphzrunB
Krz#fdg#wkh#ilgdo# dufklwhfwxuh#eh#lpsohphqwhg/#wr# dg gedwwdghlrqdo# ZVQ#frqfhuqv
ri#ryhukhdg/#vith/#dqg#hghuj|#frqvwudlqgwvB

Wkh# zrun# Iv# fxuuhgwol# uxqqlqj# dorgjvigh# wkh# ghyhorsphqwi# ifstindpv ZVQ# Whvwehg1# # Hdfk
vwdjh#ri#ghyhorsphqw#ri#wkh#dufklwhfwxudo#iudphzrun#zlogh#idivk#dg#lgfuhphqwdo#lgfuhdvh#ic
wkh# fdsdelolw/|# ri# wkh# Whvwehg/# xvigj# wkh# fkdoohqgjhv# gb#ryhbguly h# wkh# uhtxluhphqwv# iru#w
vriwzduh#v|vwhpv1###

E[#wdnlgj#d#f|folfdo#dssurdfk#wr#ghyhorsphqw#2#ghsor|phgw
wkh# surmhfw# ehqghilwv# iurp# d# fohdu# vhw# ri# erwk# ¢
uhtxluhphgwv# dqg# whvwlqj# sodqv1# #WKkKIv# # doorzv# wkh# vii
wkh# iudphzrun# wr# eh# prglilhg# wr# wdnh# Iqwr# dffrxqw# gl
dgydqfhv# lg# wkh# idvw# prylgj# ilhog# ri# ZVQ# uhvhdufk1# #
Ipsohphqwlgj# OuhdoOzruogO# ZVQ# dssolfdwlrqv# dw# h
plohvwrgh/# wkh# uhvxowv# iurp# hdfk# vwdjh# ri# h{shulphqwdw
fdg# eh# frpsduhg# wr# wkrvh# lg# wkh# olwhudwxuh/# doac
hydoxdwlrg#ri#wkh#dufklwhfwxudo#iudphzrunl

Wzr#devwudfwlrg#od|huv#kdyh#ehhg#ghyhorshg#dgg#hydoxd
wr# gdwh=# d# vhqvlgj# devwudfwlrg# od|hu# dqg# d# vhc
devwudfwirg#od|hul#Erwk#kdyh#ehhg#ghsor|hg#dgg#whvwhg
ghwzrun#ri#8#qrghv#ziwk#vhqvruv#+whpshudwxuh#dqg#vrxqg.

Whdp=# Pu# Gdg# Jrogvplwk/# Gu# Mdphv# Euxvh|# Gu# Md|
Vkxwwohzruwk/#Gu#Hohqd#Jdxud



Dgydqgfhg#Vhavlg#Whikgrorjlhv#iru#Surwhfwlrg#Vxiwv

Wkh# pralwrulgj# ri# kd}dugrxv# hqylurgphqwv/# dorqj# zlwk# wkirgsh# zrunlgj#
zlwklg# wkhp/# Iv# dg# duhd# zkIfk# ohqgv# Iwvhoi# wr# dssoligheltdehvv# dag#
erg|# vhqvru# ghwzrunvl# Wkh# ilhog# Iv# ulfk# zlwk# srwhqwltivdrdsgolg#
ghwhiwlgj# kd}dugv/# surylglqj# inhgedfn# wr# revhuyhuv# dgg# rwkh éehof divnv#
wkdw# fdg# lgfuhdvh# wkh# vdihw|# dqg# ryhudoo# zrunlgj# fraglwirepi¥soh#
rshudwlgj#lg#wkhvh#hqylurgphqwvl

Erpe# glvsrvdo# vxiwv# frqwdlg# d# odujh# dprxqw# ri# sdgglqj# daggrxui# wr#
surwhfw# wkh# zhduhu*v# ylwdo# rujdqv# lg# wkh# fdvh# ri# h{sorv fodetdfdidirg#

rig¢ wkh# khdy|# +urxjkol# 73nj,# vxiw/# sk|vIfdo# h{huwlrq/# dqg# widlotdh qw# [g#
zklIfk# wkhvh# vxiwv# duh# zrug# fdg# fdxvh# wkh# zhduhu*v# whpshudknstulg v
xgfrpiruwdeoh# dqg# srwhqwldoo|# gdgjhurxv# ohyhov# gxulgj# plveirgxtiuhgqw#
frrolqj# vivwhpv# xvhg# lg# wkh# vxiwv# lg# txhvwlrg# duh# surylghg#oelawdo#
frqwuro# exw# wkiv# pd|# eh# glvwudfwlqj# wr# rshudwh># dgfgbaingdag# olin# lv#
olplwhg# dqg/# li# frrolqj# Iv# ohiw# rg/# wkh# edwwhul il drirehg# zhoo# ehiruh#
wkh#hqg#ri#d#qrupdo#plvvirgl

Wr#dgguhvv#wkh#deryh#sureohpv/#wkiv#surmhfw#dlpv#wrizgon ot v/# dqg#
hpehg#lqwr#wkh#vxlw#d#erg|#vhqvru#dqg#dfwxdwlrg#ghvematbhek

8 vhgvh#wkh#whpshudwxuh#ri#wkh#vnlg#dw#vshflilf#viwhv# dogyavidngul
ri# wruvr# dgg# olpev/# wkxv# surgxflgj# dg# dvvhvvphqw# ri# wkh# vxemhfw*
wkhupdo#frpiruw/#dqg

8 suhglfwlyho|# dfwxdwh# wkh# frrolgj# v|vwhp# zlwklg# wkh# vxuti#o#riig
pdigwdlg# dffhswdeoh# frpiruw# ohyhov# iru# wkh# vxemhfw# dag# suror
frrolgj#edwwhul#olih1

D# vhirqgdul# jrdo# ri# wkiv# surmhfw# Iv# wr# dig# wkh# vxlw#xpdoddip ehwwhu#
xqghuvwdqglqj# krz# wkh# vxiw# pdwhuldo# dgg# ghvljg# fkrifhv# diofwqj# wkh#
zhduhu*v#wkhupdo#frpiruw#gxulgj#xvh1#

D# surwrw|sh# vlvwhp# kdv# ehhg# ghyhorshg# zklfk# erwk# vdwlvilhwehivgleir u#
uhprwh# prglwrulgj# dgg# doorzv# iru# ixwxuh# lqwhjudwirg#refg# dxwrpdwlrg#
frpsrghqw# wr# hqvxuh# hiihfwlyh/# ghhgOedvhg# frrolgj1# Wkh# ghingtt ghwdlohg#
phdvxuhphgw# ri# vnlg# whpshudwxuh/# wkh# dssolfdelolw|# ri# ergtéggwzrun#
whfkqrorj|#wr#wkIv#dssolfdwirg#grpdlg/#dqg#wkh#vxIdetgvghoolgj#wkhupdo#
vhgvdwlIrg# edvhg# rg# vnlg# whpshudwxuh# kdyh# doo# ehhg# slwiyhdig# dqg#
h{shulphqwdo# ydolgdwlirg# kdv# wdnhg# sodfh1# D# prghoolqj# kegthing# rg# d#
Ed|hvidg# Qhwzrun,# Iv# ehlqj# ghyhorshg/# zkltk# zloo# doorz# wikhtephqw# ri#
wkhupdo# frpiruw# lg# uhdoOwlph#xvlgj#jdwkhuhg#vhqvru# gdwd 1#8vowmdwixuh#
dv# d# idfwru# lg# wkh# suhglfwlyh# frpsrghqw# ri# wkh# prghooltgi#tg# rughu# wr#
doorz#wkh#hiihfwv#ri#tkdgjlgj#dluiorz#wr#eh#dffrxqwhg#Wkh#wkhupdo#frpiruw#
prgho# zloo# eh# xvhg# wr# frqwuro# wkh# dfwxdwlrg# ri# fehlgfiv# rqOjriqj#
wrzdugv# uhdoOwlph# srvwxuh# ghwhuplgdwlrg# edvhg# rg# lqwhjudwhg#
difhohurphwhuv/#dgg#wkh#ghyhorsphgw#ri#wkh#pxowlOprgdop#diogigh1

WkIv# surmhfw# Iv# ixqghg# dv# d# FDVH# vwxghqwvkis# wkurxjk#judda#giwh
Hohfwurglfv# Pdgxidfwxulgj# Uhvhdufk# Fhqwuh/# XN# dgg# QS# Dhurvsdfh# Owg/#
Fryhqwu|l

Whdp=#Mrkg#Nhps/#Gu#Hohqgd#Jdxud/#Gu#Mdphv#Euxvh|



Fringw#Zluhohvv#Vhgvru#Qhwzrunv#Whvwehg

Ghvljglgj/# Ipsohphqwlgj# dqg# pdqdijlgj# ZVQ# vivwhpv# Iv# gliilfxow# Jyhg# wkhlu# glvwulexwhg# qdwxuh1# Lglwl
ghvljgv#xvxdoo|#lgyroyh#wkh#xvh#ri#vipxodwlrqu#wr#khos# ghgttviwpswirgv#lgkhuhqw#lg#ghsor|lgj#vxfk#
vivwhpv# +vxfk# dv# wrsrorj|/# ru# frgghfwlylw|,# iroorzhg# e|# Ipsohphqwdi zkifk# ghdov# zlwk# dfwxdoo|#
ghsor|lgj#wkh#kdugzduh#lgwr#wkh#duhd#wr#eh#revhuyhg1#

D#whvwehg*v# pdlg# ixgfwirg# Iv# wr# idflolwdwh# wkh# ghwigédsdrg/# hydoxdwlrg/# dgg# whvwlgj# ri# zluhohvv#
vhavru#ghwzrun#dssolfdwlirqv# dv#zhoo# dv# surwrfrov# sulru# wrhikgbhSeftiuhqw1# Li# surshuo|#ghvljghg# wkh#
whvwehg#vkrxog#doorz#wkh#lpsohphgwdwlrg#ri#ydulrxv#dufkistddixughutwrihgdeoh#ghflvirqv#rg# zkitk# v
prvw# vxiwhg# wr# wkh# wdujhw# dssolfdwlrql# Wkh# whvweloyttvRotqed | g# wrrov# iru# hdv|# ghexjjlqj# dqg#
ghsor|phgw#hydoxdwlrg#dv#whvwligj#surfhhgvl#

Wkh# fxuuhqw# Ipsohphgqwdwlrg# ri# wkh# Frihqw# whvwehg# erdinvsigfkifidio dufklwhfwxuh# dowkrxjk# wkh#
frqiljxudwlirg# Iv#ioh{leoh#hqrxjk#wr# doorz# d#iodw/#ixaoljégwhg# dufklwhfwxuh#li# uhtxluhg#e|#wkh#dssolfdwlrc
dw# kdqgl# Wkh# Iglwldo# Iwhudwlirg# ri# wkh# whvwe g/ E exiwivgiivk# frppxqlfdwlrg# dgg# frqvivwlgj# ri# 49#
grghv#+hdfk#zlwk#pxowlsoh#vhqvlgj#xqglwv,/#zdv#ghsor|hg#dmggekitGhfhpehu#533: 1#
Wkh#lglwldo#ghsor|phqw#lgfoxghg#wkh#lpsohphgwdwlegidi#ast rglgj# surwrfro# zklftk# zdv# ghvljg# wr# uxq#

dv# d# vhuylfh# rg# wrs# ri## wkh# Eoxhwrrwk# frppxglfdwlrg# vwdfnl# Wkingvvkp# dphqgdlv# eoh# wr# wkh#
Ipsohphqwdwlrg#ri#dowhuqdwlyh#surwrfrovl

Wkh# vhfrqg# Iwhudwlrg# ri## wkh# whvwehg# +frqvivwlqj# ri# 73# zjaghit #xv# rq# h{sorulgj# dowhuqdwlyh#
frppxglfdwirg#whfkqrorjlhv# +ZIl# dgg#]ljehh,# dqg# zloo# dovr# vihn# wr# whvw# gdwd# glvvhplgdwlrg/#froohfwlrg#
dgg#vwrudjh#idflolwlhv#iru#orjjlgj#gdwd#iurp#ryhu#933#vhéuqiwv 1#Wkh#vhgvru#ordg#ri#wkh#qgrghv#lgfoxgh#
suhvvxuh/# oljkw/# 6G# dffhohudwlIrg# dgg# kxplglwl|# vhavruv# zklItkelzbewhg# |g# d# gxpehu# ri# surwrw|sh#
dssolfdwlrgvl#

Wkh#vhqvru# grghv# duh# edvhg# rg# wkh# Frqgh{# 733{p0ew# dqg# Yhug{g@e\s# prwkhuerdugv# ghyhorshg#

e|# Ixpvwi{#1gf1l#Wkhvh#uxg# Olgx{#dqg#ihdwxuh#wkh#Pduyhoo# S[IBg\3ftola¢t 7 33 P k}# surfhvvrul# Hdfk#
grgh#kdv#49Pe#ri#lodvk#phprul#dqg#97Pe#ri#UDP#rgOerdug/#lghdativxssruwlgj#dssolfdwirgv#wkdw#kdyh#
juhdwhu#phprul#uhtxluhphqwv1#Frppxqlfdwirg#fdsdelolwlhv#Igfoxgh# Besdwvk+WP #frppxqlfdwirqv/# ZIIL#
+;35144J#vwdqgdug,#dqg#]ljehh1#Erdug#glphqvirgv#duh#; 3pp#{#53pplivk#93#slg#dqg# <5#slg#frgghfwruv#
iru#h{sdqvirg#erdugvl#

PxowlOw|sh# vhqvlqgj# fdsdelolw|# Iv# krvwhg# rg# dg# |gOkrxvh# gh¥julsglqvirg# erdug# doorzlqj# xs# wr# 45;#
vhqvruv# shu# qrgh# iru# pxowlOsrlqw# gdwd# fdswxuh1# Dq|# gljlwde# idugeh# gluhfwol# Igwhuidfhg# zIwk# wkh#
grghv#wkurxjk#wkh#L5F#exv#sruwv#dydlodeoh#rg#wkh#lgudugitith#

Wkh# Frihqw#whvwehg# frpelghv# d# qxpehu# ri# vriwzduh# frpsrghqwiwiat wkh# dip# ri# surylglqj# d# idflolw|#iru#
fuhdwlgj# dgg# ghsorllgj# d# gxpehu# ri# Igirupdwirg# jhghudwlgggsolfdwirqvl# Lw# surylghv# d# gxpehu# ri#
devwudfwlrqv#dqg#lgwhuidfhv#zklfk#doorz#xvhuv#wr# dffhvv/#pdqlgdepydirgwuro#vhqvru# gdwd 1#Wkh#vhwxst
dovr# doorzv# d# xvhu# wr# dgplglvwhu# wkh# xqghuo|lgj# ghwzrénBavedpaiiu# ri# vhuylfhv# kdyh# ehhg#
ghyhorshg#wr#dgguhvv#wkh#iroorzlgj=#

Qhwzrun# khwhurjhghlw|# wkh# whvwehg# Iv# frqilixuhg# wr# doorz# fxvwrplvdwlirg# iru# yéd|iggduh#
whfkgrorjlhv/#pxowlsoh#vhqgvru#w|shv#dgg#frpelgdwlrqv#dgg#pedsBy Q#dufklwhfwxuhvl#

Frqiljxudelolw|= #wkh#whvwehg#doorzv#wkh#|psohphgqwdwlrg#dqg#udslg#pgtotighihuhgw#whikgltxhv#iru#
gdwd#uhwulhydo#dqg#Iqirupdwlrg#h{wudfwirg#+txhu|Oedvhg/#djhgf#0ethqwOedvhg,# dv# uhtxluhg#e|#wkh#
dssolfdwlrg# ehlgj# whvwhgl# Lw# dovr# doorzv# iru# wkh# thebgghagvglihuhgw# urxwlgj# surwrfrov# dqg#
frppxqglfdwirg# whfkgrorjlhvl# Fxuuhqwol# wkh# whvwlgj# ri# dowiigavlalfkgltxhv# Iv# idflolwdwhg# xvigj#
h{hfxwdeohv#zkltk#fdg#eh#xsordghg#wr#doo#qrghv#dqgixkifidtagtuhprwho|#zkhg#ghfhvvdu|1#

Uholdelolw}i wkh# whvwehg# surylghv# idflolwlihv# iru# kdqgolgj# lgwhuptiavgdpatdeoh# fraghfwlylw|1# Khdowk#
prglwrulgj# dqg# uhfryhu|# vwudwhjlhv# zloo# eh# Igfrusrudwhgl# Fyéiaphevrrwk/# dqg# Jljehh/# wr# vrph#
h{whqw/#doorz#wkh#prglwrulgj#ri#vwdwlvwlfv#olnh#gxpehu#dgpduwlixodu# grgh#Iv#fraqghfwhg#wr#dqg# zkr#
duh#d#qrgh*v#qghlikerxuv1#Wkh#dftxlviwlrg#ri#vxfk#lqirupdwirg#dowhuqgdwlyh#frppxglfdwlrg#whfkqrorjlhv#
Iv#twr#eh#dgguhvvhg#vshflilfdoo|#iru#hdfk#whtkqrorj|1#
PKhg#Zluhg2Zluhohvv#Fdsdelolw|=#doo#grghv#duh#rshudwhg#xvlgj#hlwkhu#zluhg#ru#zluhohvv#frpgsafd
dgg#duh#srzhuhg#hlwkhu#e|#edwwhul|#ru#pdiqv1#Wklv# doorzhsutiphati ri ghz# vriwzduh/# ghexijjlgj#
ri#h{lvwlgj#vriwzduh#dqg#wkh#gldjqrviv#ri#idxowv#vxik#dwgywihgw#dgg#xgquholdeoh#frqghfwlylw|1#
Vfdodelolw|#dqg#h{whqvlelolw}wkh# ghwzrun#doorzv#h{sdqvirg# zlwkrxw# ghhglgj# h{whqvlyh#iljkOéhglrg#
ri#wkh#xqgghuol|lgj#v|vwhpv#dgg#vhuylthv1#Vriwzduh#frpsrghqwv#duhfthatyding#wr#wkh#qghwzrun/#fkdgjhg#
ru#uhsodfhg#ziwkrxw#wkh#ghhg#iru#h{whqvlyh#ghwzrunOzlgh#fkdgfvkh#v|vwhpl
Gdwd#vwrudjh#dqg#srvw#dqdo|viv#fdsdelolwwkh#dftxluhg#vhqvh#gdwd#Iv#dufklyhg#lg#d#P|VTO#gdwdedvh>
zhe#tedvhg#iurqw#hqgv#kdyh#ehhg#ghyhorshg#wr#doorzétowdwisg#ri#wkh#vwruhg#gdwd 1

Whdp=#Doo#Frjhqw#vwxghqwv#dgg#vwdii



D#Jdv#Wxuelgh#Hqjlgh#Zluhohvv#Prglwrulgj#V|vwhp

Phdvxuhphgw# ri# whpshudwxuh# lg# d# jdv# wxuelgh# hgjlgh# Iv# foiiiieg# w
frgwuro# dqg# wkh# dvvhvvphgw# ri# Iwv# khdowk# dqg# shuirupdqgfhlé|Exuuhgw
jdv# whpshudwxuh# Iv# phdvxuhg# suhgrplgdgwol|# el|# wkhuprfrxsohv#
lgvwdoohg# dw# d# gxpehu# ri# viwhv# zlwklg# wkh# hqjlgh1# Iakth{gfpsvkh#
h{kdxvw# uhjlrg# ri# wkh# hqjlgh/#wkh#whpshudwxuh# Iv# phdvxéblyH diagw#
flufxpihuhgwldo# +dqgg# riwhg# udgldo,# srviwlrgv# vyld# dg# duud|# ri#
wkhuprfrxsohv# frqgghfwhg# wkurxjk# kdughvv# fdeolqjl# Wudqvplvvirg# ri#
lgglylgxdo# wkhuprfrxsoh# gdwd# wr# wkh# fhqwudo# frqwuno g lustduh#

pdqg|# lgglylgxdo# fdeohv# dqg# vr/# gxh# wr# zhljkw# uhvwulfwlrgv/#
phdvxuhphgwv# duh# dyhudjhg# ehiruh# wudqvplvvirg# ryhu# d# vigjoh# khdy|#
gxw/|# fdeoh# wr# wkh# fhqwudo# frqwuro# xqlw1# Qrw# rqo|gunfospkivikh#
ghwhuplgdwlirg# ri# d# ghwdlohg# slfwxuh# ri# wkh# hqjlgh#gshédmxuh/#

zKklIfk# frxog# lqglfdwh# srwhqwldo# hqjlgh# sureohpv/# exw# dawygwv# wkh# gldjqrviv# ri# lqglylgxdo#
vhgvru#idxowv/#ghOfdoleudwlrg/#dqg#guliwl#

Wkh# xvh#ri# zluhohvv#whfkgrorj|# wr# fuhdwh# d# zluhohvv# Igvwusg@hewdiyp # frxog# vxevwdqwldoo|#
lgfuhdvh# wkh# frpsoh{lw|# ri# wkh# gdwd# wkdw# frxog# eh# vhgnsoyla#kcgwuro# xqlw# dqg# khqgfh#
hqdeoh# pruh# vrsklvwIfdwhg# hqjlgh# khdowk# prglwrulgj1# Ixéichsodflqgj# fdeohv# zlwk# zluhohvv#
wudgvplvvirgv#zloo#uhgxfh#wkh#prglwrulgj#v|vwhp#zhljkw#dqg#akdpoguryhg#ixho#hiilflhgf|#dqg#
uhgxthg#fduerg#hplvvirqvl#RqgOolgh#vwdwlvwifdo#dqdo|viv#ri#gdwetkitids##z luhohvv#v|vwhp#frxog#
dovr# shuplw# d# fohduhu# xqghuvwdqglgj# ri# hgjlgh2dlufudiw#kiNgbwk v whp# ghyhorshg# khuh# zloo#
doorz# frqglwlrqO0edvhg# pdigwhqgdqfh/# zkhuhel|# pdigwhqdgfh# fdg# #ivfkhgxohg# dffruglqj# wr#
dfwxdo#zhdu#dqg#xvdjh#udwkhu#wkdg#i{hg#lqwhuydov/#wkfgpeuhgkOolin#frvwv 1

Lg# dgglwlrg/# d# zluhohvv# vlvwhp# frxog# doorz# iru# wkh# vhoviwreéhawankn# wr# frppxqlfdwh# wkhlu#
Okhdowk# phwulfvO# zlwk# hdfk# rwkhu/# lg# wxug# doorzlaj# gixomt#Hgigvhiwlrg# wr# eh# Ighqwlilhg# dgg
srvvleo|# fruuhfwhg# iru# lg# wkh# frqwuro# v|vwhpv1# WKkIv# zrxog# jlyh# pxdkhuh frqilghgfh# lg# wkh#
dffxudf|# ri# wkh# phdvxuhg# whpshudwxuh# dqg# yleudwlrg# sdwwhuqgv#algjgsfmhqwldoo|/# doorz# wkh#
hgjlgh#wr#uxg#zlwk#ohvv#vdihw|#pdujlg#dqg/#wkhuhiruh/#gfhiogarol #+zlwk#viplodu#ehqghilwv#rg#ixho#
frqvxpswirg#dqg#hplvvirgv,1

Krzhyhu/# hpehgglqgj# zluhohvv# whtkqrorj|# lqwr# dg# dhurvsdfh# rusggvwuldo# jdv# wxuelgh# zloo# kdyh#
vrph#yhul#vljglilfdqw#tkdoohgjhv#wr#ryhufrph/#sduwlfxoduo|#iru#dhyr@imet zkifk# uhtxluh#d#yhu|#
Kljk#ghjuhh#ri#vdihw|#dvvxudgfh#dgg#fhuwlilfdwlirg1# Zlwk# uhyddigth pshudwxuh# phdvxuhphgw/#iru#
h{dpsoh/# wkh# whpshudwxuhv# rxwvlgh# wkh# fdvlqgj# ri# wkh# hqd¢ghahtafk# Ig# h{fhvv# ri# 583F/#
suhfoxglgj#wkh#xvh#ri#prvw#frqyhqwlrgdo#vlolfrgq0edvhg#hohfwerkgifidpv 1#Pruhryhu/#pdigwdlqlgj#
wkh# lqwhjulw|#ri# dg# Ul# vljgdo# wudqvplvvirg# lg# dg# hqylurglthaodujho |# frpsrvhg# ri# phwdo#
zklovw# grw# lgwhuihulgj# zlwk# +ru# ehlqj# lqwhuihuhg# e| Hiwkigit#idxIsphqw# zloo# suhvhqw# pdmru#
kxugohv1# Srzhulgj# wkh# vhqvruv# dovr# suhvhqwv# d# vijglilfdgw# fkdiodigipdwwhul|# srzhu# Iv# qrw#
dssursuldwh/#khqfh#vrph#phdqv#ri#hghuj|#kduyhvwligj#zloo#eh#uitgll # Krzhyhu/#li#wkhvh#kxugohv#
fdg#eh#ryhufrph/#wkh#ehqghilwv#wr#hgjlgh#pdqgdjhphqw#zloo#dgfifdqw#dqg#frxog#dovr#sdyh#wkh#
zd|#iru#xvh#zlwk#rwkhu#w|shv#ri#hqgjlgh#vhgvruv#vxtk#dv#wls#fdnddmigevshhg#vhgvruvl

Zrun#lv#rgol#ehjlqqglgj#rg#wkiv#surmhfw/#krzhyhu# d#ghprqvwudwkdirxu# zluhohvv#grghv#dqg#57#
whpshudwxuh# dqg# vrxqg# vhavruv# kdv# ehhg# fuhdwhg# dqg# d# edfnOhqg# wpaviapthlylqj/#
dqgdol|vlqgj/# dgg# ylvxdolvlgj# wkiv# gdwd# kdv# ehhg# Ipsohphqwiig EyOwrOhqg# v|vwhp# kdv# ehhg#
vxffhvvixoo|#ghsor|hg#dgg#ghwdlohg#whvwligj#fduulhg#rxwl
WEkiv#surmhfw#lv#ixqghg#dv#d#FDVH#vwxghqwvkls#Emrigwo |#e [#FykifEd 80RO u#XN/#Owg 1

Whdp=#Gu#Hohqd#Jdxud/#Gu#Mdphv#Euxvh|#Gu#Mdphv#VkxwwohzZinogkiH @k g



Zhdudeoh#lgvwuxphgqwdwlrg#iru#srvwxuh#dvvhvvphqw

Wkh# surmhfw# dlpv# wr# hqdeoh# wkh# sxuvxiw# ri# ghz# oldfue#rixdglglwdwlyh#
uhvhdufk# iru# srvwxuh# dqg# prelolw|# uhodwhg# phglfdo# frqglwlirgxjividdin
ghyhorsphqw# ri# zhdudeoh# Igvwuxphgwdwlrql# Wkh# IqvwuxplglawArdoorz#
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