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Zkhq# zh# zhuh# nlgv/# hyhq# fduwrrq# prqvwhuv# frxog# vfduh# xv# wr#
ghdwk1#Glg#wklv#hyhu#kdsshq#wr#|rxB

Dqg# qrzdgd|v/# qrz# wkdw# zh# duh# jurzq# phq# dqg# zrphq/#wklv#
yluxv# kdv# vfduhg# xv# lq# vsulqjwlph# dqg# vwloo# iuljkwhqv# xv1# Dqg# lw#
sdudo|vhv#xv#lq#pdq|#gl«huhqw#zd|v/#ehfdxvh#lw#lv#dovr#d#%vrfldo%#
dqg# d# %pxowlphgld%# yluxv1# D# yluxv# wkdw# ¬uvw# vsuhdg# wkurxjk#
uxprxuv#dqg#wkhq#dfwxdoo|#ehfdph#sduw#ri#rxu#olyhv1#Krz#fdq#zh#
jhw#rxw#ri#wklv#vlwxdwlrqB#Dw#wkh#prphqw/#zh#grqìw#kdyh#d#ydfflqh/#
d# vdih# wkhuds|1# Wklv# zloo# uhtxluh# wkh# khos# ri# wlph# dqg#phglfdo#
vflhqfh1#Phdqzkloh/#zh#fdq#dw#ohdvw#%¬jkw%#wkh#sv|fkrorjlfdo#sduw#
ri# wkh# yluxv# zlwk# rxu# ehoryhg# ylghr# jdphv# dqg# rxu# jorulrxv#
ylqwdjh#frpsxwhuv1

Dffruglqj#wr#wkh#Zruog#Khdowk#Rujdqlvdwlrq#+ZKR,/#wkh#zruog#ri#
ylghr# jdphv# kdv# dq# h«hfwlyh# %wkhudshxwlf%# srzhu# iru# doo# ri# lwv#
xvhuv1# Ghglfdwlqj# |rxuvhoi# wr# ylghr# jdphv# doorzv# |rx# wr# jhw#
glvwudfwhg/#|rx#hqg#xs#hqjdjlqj#|rxuvhoi#lq#dfwlylwlhv#wkdw#lqyroyh#
dqg# eulqj# vrfldo# lqwhudfwlylw|# +mxvw# wklqn# derxw# wkh# pxowlsod|hu#
sodwirupv# vxfk# dv# Ndloohud,1# Sod|lqj# wrjhwkhu# dqg# vkdulqj#
h{shulhqfhv#suhyhqwv# frqwdjlrq1#Lq# idfw/# lw#suhyhqwv#d#sduwlfxodu#
frqwdjlrq/# zklfk# lv# xqghuhvwlpdwhg# exw# htxdoo|# gdqjhurxv=#
orqholqhvv/# ghsuhvvlrq# dqg# dq{lhw|1# Lw# lv# qrw# mxvw# d# txhvwlrq# ri#
%sod|lqj# jdphv%/# exw# # lqwhudfwlqj# zlwk# wklv# lqfuhgleoh# xqlyhuvh/#
wkdqnv# dovr# wr# wkh# pdq|# lqlwldwlyhv# wkdw# durvh# gxulqj# wklv# fud}|#
dqg#xqh{shfwhg#sdqghplf1

Lq#wkh#zruog#ri#uhwurfrpsxwlqj/#zh#kdyh#zlwqhvvhg#zlwk#lqwhuhvw#
wkh# vhyhudo# rqolqh# fkdoohqjhv# rq# wkh# rog# fodvvlfv/# wkh#
surjudpplqj# frpshwlwlrqv# xvlqj# odqjxdjhv# vxfk# dv# EDVLF# +iru#
h{dpsoh/# wkh# frpshwlwlrq# edvhg# rq# wkh# wkhph# ri# Dolhq# Dwwdfn$#
wkdw# zh# dw# UPZ# kdyh# shuvrqdoo|# surprwhg,# dqg# wkh# uhohqwohvv#
uhwur0kdugzduh#uhfryhu|# ri#vr#pdq|#hqwkxvldvwv#zkr#uhsdlu#dqg#
uhjhqhudwh#uhdo#jhpv#ri#wkh#sdvw1#Doo#wklv#kdv#doorzhg#xv#wr#vwd|#
dzd|# iurp# wkrvh# whuuleoh# sv|fkrorjlfdo# prqvwhuv/# hyhq# pruh#
iuljkwhqlqj# wkdq# wkrvh# ri# kruuru# ¬opv# ru# wkh# gdpdjh# wr# khdowk#
wkdw#wkh#yluxv# lwvhoi# fdq# fdxvh#wr#xv#dqg#rxu#ehoryhg#rqhv1#Lw#lv#
wkhvh# ihduv# wkdw# zh# pxvw# ¬jkw/# wkrvh# vdph# prqvwhuv#wkdw# kdyh#
dffrpsdqlhg#xv#ryhu#wkhvh#odvw#kdug#prqwkv1

Zhoo/#mxvw#d#ihz#|hduv#djr#wkh#ZKR#vwdwhg#doduplvwlfdoo|#hqrxjk#
wkdw#dgglfwlrq#wr#ylghr#jdphv#zdv#wr#eh#frqvlghuhg#dv#d#glvhdvh/#
wkh|# qdphg# lw# %jdplqj# glvrughu%1# Dqg# qrz# vrphwklqj# rqfh#
odehoohg#gdqjhurxv#lv#ehfrplqj#d#ydoxdeoh#wrro#wkdw#fdq#khos#xv#
ghdo#zlwk#vrphwklqj#pxfk#pruh#gdqjhurxv1#Zh#frqvlghu#lw#yhu|#
srvlwlyho|# wkdw# wkh# ghhs# txdolwlhv# ri# wkh# ylghr# jdphv# duh# ehlqj#
uhglvfryhuhg#/#qrz#vhhq#dv#d#phdqv#ri#frppxqlfdwlrq#ghvljqhg#
wr# xqlwh# udwkhu# wkdq# lvrodwh1# # Hvshfldoo|# lq# vxfk# d# gl®fxow# wlph#
zkhuh# zh# duh# doo# lqglvfulplqdwho|# vxemhfwhg# wr# ihdu# dqg#
xqfhuwdlqw|1

Frph#rq/#wkhq$#Wkh#wlph#kdv#frph#wr#ghihdw#wklv#%prqvwhu%#wrr1#
Zh# qrz# nqrz# zkdw# wr# gr$# Ohw*v# vwduw# e|# suhvvlqj# wkh#srzhu#
exwwrq#ri#rxu#frqvroh#ru#idyrulwh#krph#frpsxwhu1#\rx*oo#vhh#wkdw#
vorzo|#|rx#fdq#wxuq#lqwr#d#pxvwdfkh#soxpehu/#d#vsdfhvkls#slorw/#d#
nqljkw#lq#dupru/#d#zduulru111#Zh#fdq#eh#doo#wkhvh#fkdudfwhuv1#Dqg#
zh*oo#dovr#nqrz#krz#wr#ghihdw#wkh#hqg0ri0ohyho#prqvwhu1#Diwhu#doo/#
wklqn#derxw#lw/#kdyhq*w#zh#grqh#lw#kxqguhgv#ri#wlphv#|hwB#>0,
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—#OP;3F#Froru#Frpsxwhu#0#sduw#6

—#Wkh#WPV<<4;D#ylghr#fkls

—#Vriwzduh#frpsdwlelolw|#ehwzhhq#][#;4#
dqg#][#Vshfwuxp=#prqvwhuv#)#jkrvwv

—#Dolhq#Dwwdfn$#Iurp#wkh#Dpvwudg#FSF#wr#
wkh#F97#htxlsshg#zlwk#Vlprqv*#Edvlf

—#Erpev#Dzd|$

—#D#elw#ri#udulw|=#d#wuhdw#zlwkrxw#wulfn

—#Wkh#Kdxqwhg#Krxvh#111krz#wr#sod|#wkh#
vdph#jdph#rq#6#gl«huhqw#sodwirupv$

—#F97=#krz#wr#glvdeoh#wkh#nh|v#
fruuhvsrqglqj#wr#mr|vwlfn#vzlwfkhv

—#Dq#lqwurgxfwlrq#wr#DUH[[#0#sduw#6

—#Kdss|#Eluwkgd|#Prqnh|#Lvodqg$

—#Wuxh#Olhv#+VQHV,

—#Eloo|#Pdvwhuv#Zdv#Uljkw#+SF,

—#Surmhfw#Iluhvwduw#+F97,

—#Oxljl*v#Pdqvlrq#+Jdph#Fxeh,

—#Fdqqrq#Irgghu#+Dpljd2SF,

—#Plfur#Pdjhv#+Qhv,

—#Grrp#+SF,

—#Qlqwhqgr#YV#Wdnhvkl#+IdplFrp,

—#Vwruporug#+F97,
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Lq#wkh#suhylrxv #sduw/#zh #dqdo|}hg#krz/ #wkdqnv#wr#wkh#
dgguhvv#ghfrghuv/ #wkh#FSX#fdq #vhohfw#fhuwdlq#fklsv #wr#
h{fkdqjh #gdwd#zlwk1#Lw#lv#lq#idfw#wkh#zkroh #vhw#ri #lqwhjudwhg#
flufxlwv#wkdw#zrun #wrjhwkhu#wkdw#irup #d#frpsxwhu/ #lw#lv#qrw#
mxvw#wkh#FSX1#Wkh#FSX#+Fhqwudo#Surfhvvlqj #Xqlw,#lv#wkh#
pdlq #frpsrqhqw #exw#lv#qrw#wkh#rqo| #rqh1#Wkh#FSX#lv#
edvlfdoo|#olnh#dq#rufkhvwud#frqgxfwru1 #Wkh#rufkhvwud#lv#
frpsrvhg #ri #pdq| #lqvwuxphqwv#wkdw#duh#sod|hg#lq#d#
v|qfkurql}hg #dqg#kduprqlrxv #zd| #zlwk#wkh#rwkhuv#suhflvho|#
wkdqnv#wr#wkh#frqgxfwru #zkr #ghflghv #wkh#uk|wkp#dqg#wkh#
prphqwv #zkhq #hdfk #dqg#hyhu|#lqvwuxphqw#kdv#wr#sod|1#
Eulqjlqj #wkh#dqdorj| #wr#wkh#ohyho#ri #d#frpsxwhu/ #wkhuhiruh/#
wkh#pdq| #lqvwuxphqwv#duh#wkh#shulskhudov#wkdw#frpsrvh #
lw#dqg#wkh#FSX#rxu#ïfrqgxfwruð1#

Fkrrvlqj #fhuwdlq#lqvwuxphqwv#lqvwhdg#ri #rwkhuv#ohdgv#wr#
wkh#frpsrvlwlrq #ri #d#fhuwdlq#w|sh#ri #rufkhvwud/#mxvw#dv#
lqwhjudwhg#flufxlwv#fuhdwh#wkh#fkdudfwhulvwlfv#ri #d#v|vwhp#
dv#d#zkroh1#Wkh#fkrlfh #L#kdg#lq#iurqw#ri #ph #iru #wkh#OP;3F #
zdv #wkh#vdph #dv#lq#wkh#odwh#:3v #dqg#wkurxjkrxw #wkh#;3v #
ri #wkh#53wk#fhqwxu|#wkh#pdqxidfwxuhuv#ri #frpsxwhuv #dqg#
frqvrohv=#wr#pdnh #d#frpsxwhu #frpsohwho|#rq #wkhlu#rzq/ #
dovr#pdqxidfwxulqj #wkh#ydulrxv#lqglylgxdo#frpsrqhqwv/ #
ru#wr#fkrrvh #wkh#zd| #ri #dvvhpeo| #dqg#fuhdwh#d#v|vwhp#
xvlqj #sduwv#surgxfhg #e| #rwkhuv1#Iru #vrph #pdqxidfwxuhuv/#
wkh#¬uvw#zdv #d#sdyhg#urdg=#iru #h{dpsoh/#Frpprgruh #rzqhg #
PRV#Whfkqrorj|/ #dqg#vr #klv#frpsxwhuv #zhuh#edvhg#rq #
fklsv #ghvljqhg #dqg#exlow#ïlq0krxvhð1#Wh{dv#Lqvwuxphqwv/#
zlwk#lwv#WL0<<#vhulhv#frpsxwhuv/ #dovr#iroorzhg #wkh#vdph #
sdwk/#ehlqj #d#pdqxidfwxuhu#ri #lqwhjudwhg#flufxlwv1#Rwkhuv/#
rq #wkh#rwkhu#kdqg/#uholhg#rq #zkdw#wkh|#irxqg #rq #wkh#pdunhw=#
wkh# prvw# idprxv # h{dpsoh# duh# wkh# zhoo0nqrzq# PV[ #
frpsxwhuv/ #edvhg#rq #frpsrqhqwv #dydlodeoh#rq #wkh#sulfh#
olvwv#ri #ydulrxv#pdqxidfwxuhuv1#Vlqfh #L#gr #qrw#|hw#rzq #p| #
rzq #surgxfwlrq #sodqw/#L#kdyh#rswhg#iru #wkh#dvvhpeo| #ri #d#
pdfklqh/ # exw# uhvruwlqj# wr# frpsrqhqwv # surgxfhg # qrw#
h{foxvlyho|#iru #d#vlqjoh#v|vwhp1#Wklv#kdv#doorzhg#qrw#rqo| #
wr#fkrrvh #fklsv #wkdw#duh#vwloo#hdvlo|#dydlodeoh#lq#flufxodwlrq#
exw#dovr#wr#gudz#rq #uhvrxufhv#vxfk #dv#grfxphqwdwlrq #dqg#
vriwzduh#wkdw#kdyh#dffhohudwhg#dqg#vlpsol¬hg#wkh#ghvljq #
ri #wkh#frpsxwhu1#Ixuwkhupruh/#li#L#kdg#rswhg#iru #fklsv #
fuhdwhg#h{foxvlyho|#iru #d#fhuwdlq#v|vwhp#+iru#h{dpsoh#YLF0

LL#ru#wkh#VLG#ri #Frpprgruh #97, #lw#zrxog #qrw#rqo| #kdyh#
olqnhg#ph #wr#d#fhuwdlq#dufklwhfwxuh#exw/#jlyhq #wkh#ghpdqg #
rq #wkh#vhfrqg0kdqg #pdunhw#iru #wkhvh#kljko| #vrxjkw #diwhu#
fklsv #dqg#qr #orqjhu#lq#surgxfwlrq #iru #|hduv/#lw#zrxog #kdyh#
sxw#ph #lq#iurqw#ri #d#odujh#hfrqrplf #rxwod|#wkdw#L#glg#qrw#
zdqw#wr#idfh#lq#dq|#zd|1

Dv#zh #kdyh#douhdg|#vhhq#lq#suhylrxv #duwlfohv/#wkh#OP;3F #
lv#d#v|vwhp#edvhg#rq #wkh#]lorj # ];3 #plfursurfhvvru1 #
Dorqjvlgh #wklv#L#kdyh#dgghg#dx{loldu|#fklsv #wkdw#pdqdjh #
gl«huhqw#frpsxwhu #vxev|vwhpv/ #iroorzlqj #wkh#sklorvrsk| #
lq#yrjxh #lq#wkh#;3v/ #qdpho| #wr#oljkwhq#wkh#zrun #ri #wkh#FSX#
e| #ghohjdwlqj#sduw#ri #lwv#wdvnv#wr#rwkhu#vxev|vwhpv1#Rqh#
ri #wkh#vxssruwhuv#ri #wklv#dssurdfk #zdv #Md|#Plqhu/#d#XV#
hqjlqhhu #zkr #ghvljqhg #wkh#judsklfv #fklsv #dw#wkh#edvh#ri #
wkh#Dwdul#5933 #frqvroh #dqg#wkh#Dwdul#;0elw#frpsxwhuv #ri #
wkh#4<;3v #+¬jxuh#4, #dv#zhoo#dv#wkh#fuhdwru#ri #wkh#Dpljd #
surmhfw1#Dvvljqlqj #exughqvrph #wdvnv#vxfk #dv/#iru #h{dpsoh/#
pdqdjlqj #dxglr #dqg#judsklfv #wr#vshfldol}hg#fklsv #qrw#
rqo| #doorzv#|rx #wr#uhfryhu#d#jrrg #volfh#ri #frpsxwdwlrqdo#
srzhu #iurp #wkh#FSX#wr#eh#glyhuwhg#wr#rwkhu#wdvnv#exw#dovr#
hqjdjhv #lq#wkrvh#vshfldoo|#ghvljqhg #fkls #wdvnv1#Pdq| #
lqh{shqvlyh #frpsxwhuv/ #vxfk #dv#wkh#][;3/ #zhqw#d#gl«huhqw#
zd|/ #rswlpl}lqj #frvwv#exw#qrw#shuirupdqfh= #wkh#FSX/#lq#
idfw/#dovr#ghdow#zlwk#ylghr #vljqdo#jhqhudwlrq/#dqg#wklv#wdvn#
gudvwlfdoo|#uhgxfhg#wkh#shuirupdqfh #ri #wkh#v|vwhp1#E| #
lqwurgxflqj #wkh# IDVW#lqvwuxfwlrq# lq#wkh# ][;4/ #zklfk #
ghdfwlydwhg#wkh#ylghr #zkloh#shuiruplqj #sduwlfxoduo|#khdy| #
wdvnv/#Vlqfodlu#wulhg#wr#sxw#d#slhfh #wr#wklv#sureohp/#doorzlqj #
wkh#FSX#wr#glvhqjdjh #iurp #lpdjh #jhqhudwlrq#dqg#ghyrwh#
lwvhoi#frpsohwho|#wr#pdwkhpdwlfdo#fdofxodwlrqv1#Suhflvho|#
ehfdxvh #wkh#jhqhudwlrq#ri #judsklf #hohphqwv#ri #wkh#lpdjh #
lv#rqh #ri #wkh#khdylhvw#wdvnv/#vrph #pdqxidfwxuhuv#glg#qrw#
mxvw#ghvljq #fklsv #fdsdeoh#rqo| #ri #jhqhudwlqj #wkh#ylghr #
vljqdo#exw#dovr#zrunhg #wr#lqwhjudwh#dgglwlrqdo#ixqfwlrqv #
lqwr#wkhlu#surgxfwv1#Rqh#ri #wkhvh#lv#wkh#pdqdjhphqw #ri #
sduwlfxodu#hohphqwv#wkdw#zhuh#yhu|#srsxodu#dw#wkh#wlph#
ehfdxvh#wkh|#zhuh#zlgho|#xvhg#lq#jdphv=#vsulwhv1

Zkhq #L#odlg#wkh#irxqgdwlrqv #iru #wkh#OP;3F #surmhfw/#L#
lpphgldwho|#zdqwhg#wkh#frpsxwhu #qrw#rqo| #wr#eh#deoh#wr#
jhqhudwh#d#uhsurgxfleoh#ylghr #lpdjh #rq #d#frpprq #WY#vhw#
exw#dovr#wr#pdqdjh #froruixo#judsklfv #dqg#vsulwh1#L#wkhuhiruh#
qhhghg#d#fkls #ghglfdwhg#h{foxvlyho|#wr#wkh#ylghr #vhfwru1#
Krzhyhu/ #lw#pxvw#dovr#kdyh#ehhq#d#fkls #dw#wkh#wlph#txlwh#
zlghvsuhdg#vr #wkdw#erqhv #duh#qrz #hdvlo|#dydlodeoh#dw#dq#
hfrqrplf #sulfh1#Wkh#fkrlfh #ihoo#rq #wkh#WPV<<4;D#iurp #
Wh{dv#Lqvwuxphqwv/#zklfk #phhwv#doo#wkh#uhtxluhphqwv1#Wkh#
WPV<<4;D#zdv #eruq#lq#4<:< #dv#d#judsklfv #fkls #iru #wkh#
Wh{dv#Lqvwuxphqwv#WL0<<27#frpsxwhu1#Wkh#¬uvw#yhuvlrq#ri #
wklv#fkls #lv#vlpso| #fdoohg#WPV<<4;#+zlwkrxw#wkh#¬qdo#ïDð,#
dqg#lv#d#jrrg #fkls #dw#wkh#wlph1#Lw#kdv#6#ylghr #prghv= #d#
73{57 #fkdudfwhu#wh{wxdo#prgh/ #d#589{4<5 #sl{ho#judsklfv #
edvhg#rq#%wlohð#dqg#d#97{7;#sl{ho#pxowlfroru#prgh1#
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Vkruwo|#diwhuzdugv#wkh#surmhfw#lv#uhylhzhg#dqg#wkh#fkls/ #
zklfk #ehfrphv #WPV<<4;D#+¬jxuh#5,/#vhhv#wkh#dgglwlrq#
ri #d#judsklfdo #prgh #ri #w|sh#%elwpdsð#+lh#zlwk#lqglylgxdoo|#
pdqdjhdeoh #sl{hov,1#Wkh#fkls #lv#uhihuuhg#wr#dv#%Ylghr#
Glvsod|#Surfhvvruð/#YGS/##lq#wkh#r®fldo#grfxphqwdwlrq1

Wkh#fkls #lv#hdvlo|#lqwhuidfhg#wr#dq| #FSX1#Lq#idfw/#lw#uhtxluhv#
rqo| #6#hohfwulfdo#vljqdov#wr#eh#gulyhq=#FVZ2FVU2PRGH/#
l1h1#d#ïzulwhð#vljqdo/#d#%uhdgð#vljqdo#dqg#rqh #wkdw#vhwv#wkh#
prgh/ #l1h1#zkhwkhu#wkh#fxuuhqw#rshudwlrq#lqyroyhv#YUDP#
phpru|#ru#rqh#ri#wkh#lqwhuqdo#uhjlvwhuv1#

Wkh#YUDP/#wkh#ylghr #phpru|/ #lv#vhsdudwh#iurp #wkh#v|vwhp#
phpru| #dqg#wkh#rqo| #zd| #wkh#FSX#fdq #dffhvv #lw#lv#wkurxjk #
WKH#YGS1#Xvxdoo|#wkh#frqqhfwlrq #lv#pdgh #e| #edqdoo|#
frqqhfwlqj #wkh#FVU#dqg#FVZ #slqv#ri #WKH#YGS#wr#wkh#UG#
dqg#ZU#slqv#ri #wkh#];31 #Wr#pdnh #wkh#vljqdov#vdihu/#lqvwhdg#
ri #pdnlqj #wkhvh#frqqhfwlrqv #gluhfwo|/#L#xvhg#wkh#orjlfdo #
RUv/#wkh#:765 #fklsv1#Wkh#fkrlfh #ri #RUv#lv#qrw#udqgrp=#lq#
Errohdq#orjlf/ #wkh#uhvxow#ri #dq#RU#lv#wuxh#zkhq #dw#ohdvw#rqh #
ri #wkh#wzr#rshudqgv#lv#wuxh1#Vlploduo|/#d#:765 #uhwxuqv#d#
kljk #vljqdo#zlwk#hyhq#d#vlqjoh#kljk #lqsxw1#Vlqfh #wkh#vljqdo#
lv#dfwlyh#orz/ #L#qhhg#d#orz #rxwsxw=#iru #wkh#rxwsxw#wr#kdyh#
wklv#ohyho#lw#lv#wkhuhiruh#qhfhvvdu| #wkdw#erwk#lqsxwv#duh#dw#
d#orz #ohyho1#Vlqfh #wkh#dfwlydwlrq#vljqdov#duh#doo#dw#d#orz #
ohyho/#wkh#RUv#hqvxuh#wkdw#FVZ #ru#FVU#slqv#duh#rqo| #vhohfwhg#
zkhq #d#fruuhfw#frpelqdwlrq #ri #vljqdov#rq #wkh#lqsxwv#lv#
frpsrvhg1#Iljxuh#6#khosv#xv#xqghuvwdqg#wklv#ehwwhu1

Wkh#¬uvw#RU#rq #wkh#ohiw#lv#xvhg#dv#d#%pdlq#vzlwfkð=#rqo| #li#
WKH#YGS#lv#vhohfwhg#iurp #wkh#dgguhvv#ghfrghu #+vhhq#wkh#
suhylrxv #wlph,#dqg#wkh#FSX#lv#dfwxdoo|#wu|lqj#wr#dffhvv #dq#
L2R#ghylfh #+vwdwh#gh¬qhg#e| #wkh#LRUT#slq, #zloo#zh #kdyh#
wzr#orz #ohyho#lqsxwv#dqg/#frqvhtxhqwo|/ #dovr#wkh#rxwsxw#ri #
wkh#RU#dw#orz #ohyho1#Dw#wklv#srlqw#wkh#rxwsxw#ri #wkh#¬uvw#RU#
ehfrphv #rqh #ri #wkh#5#lqsxwv#ri #erwk#grzqvwuhdp #RUv#wkdw#
ryhuvhh#wkh#dfwlydwlrq#ri #wkh#uhdg#ru#zulwh#vljqdo1#Ohw*v#
wdnh#d#sudfwlfdo#h{dpsoh1#Lpdjlqh #|rx #zdqw#wr#vhqg#gdwd#
wr#WKH#YGS#+vr#zh #zdqw#wr#zulwh#rq #wkh#judsklfv #fkls,1 #
Wkh#vljqdo#rq #YGSbVHO#lv#orz #wkdqnv#wr#wkh#xsvwuhdp#
dfwlrq#ri #wkh#ghylfh #vhohfwlrq#ghfrghu1#Qrz/ #vlqfh #wklv#lv#
dq#L2R#rshudwlrq/#wkh#vljqdo#rq #LRUT#lv#dovr#orz=#kdylqj #
5#lqsxwv#dw#orz #ohyho/#wkh#rxwsxw#lv#dovr#dw#orz #ohyho1#Wklv#
vljqdo#hqwhuv#wkh#5#RU#grzqvwuhdp1#Vlqfh #zh #lqwhqg#wr#
vhqg#d#gdwd#wr#WKH#YGS/#wkh#vljqdo#rq #ZU#+ïzulwhð,#ehfrphv #
orz #dqg#dw#wkh#vdph #wlph#wkh#vljqdo#rq #UG#+ïuhdgð,#ehfrphv #
kljk1 #Lw#lv#hdv| #dw#wklv#srlqw#wr#fkhfn #wkdw#rqo| #wkh#FVZ #
vljqdo#lv#orz #vlqfh #rqo| #wkh#rxwsxw#ri #wkh#RU#sruw#pdunhg#
dv#X53F#+slq#; #lq#wkh#¬jxuh, #lv#orz #ehfdxvh #rqo| #khuh#gr #
|rx #kdyh#5#vljqdov#dw#orz #ohyho#rq #erwk#lqsxwv1#FVU#lv#

lqvwhdg#dw#d#kljk #ohyho#ehfdxvh #ri #wkh#ZU#vljqdo#zklfk #lv#kljk1

Xowlpdwho|/#zh #dqdo|}h#krz #WKH#YGS#ïPRGHð#slq#hqwhuv#

wkh#¬hog#+¬jxuh#7,1#Wklv#slq/#ghshqglqj #rq #wkh#ohyho#lw#
dvvxphv/ #lqglfdwhv#zkhwkhu#wkh#rshudwlrq#uhihuv#wr#wkh#
YUDP#ru#li#lw#lv#gluhfwhg#wr#rqh #ri #wkh#lqwhuqdo#uhjlvwhuv#ri #
wkh#ylghr #fkls1#Wkh#¬uvw#fdvh #rffxuv #zkhq #PRGH#dvvxphv #
d#orz #ohyho/#zkloh#wkh#vhfrqg #zkhq #wkh#ohyho#lv#kljk1 #Dw#wklv#
srlqw#lw#lv#hdv| #wr#kdyh#wklv#ehkdylru#e| #frqqhfwlqj #wkh#
slq#PRGH#wr#d#FSX#dgguhvv#exv#slq/#vr #dv#wr#rewdlq#wkh#
vwdwxv#fkdqjh #zlwk#wkh#vlpsoh#vhwwlqj#ri #wkh#L2R#sruw#
qxpehu1#Lq#wkh#fdvh #ri #wkh#OP;3F #wkh#frqqhfwlrq #lv#pdgh #
zlwk#slq#D41#Vlqfh #WKH#YGS#lv#pdsshg #wr#orjlfdo #sruw#7; #
+3344#3333 #lq#elqdu|,/ #uhdglqj #ru#zulwlqj#wr#wkdw#sruw#vhwv#
wkh#slq#PRGH#wr#orz #ohyho/#wkxv#hqdeolqj#gdwd#h{fkdqjh #
zlwk#wkh#YUDP1#Li#lqvwhdg#zh #dffhvv #sruw#83#+3344#3343 #
lq#wudfn=#qrwh#wkh#vwdwxv#ri #wkh#5qg#elw/#kljkoljkwhg #lq#erog,/#
wkh#vhohfwlrq#ri #wkh#YGS#grhv #qrw#fkdqjh #exw#wkh#suhvhqfh#
ri #d#kljk #vljqdo#rq #slq#D4#vlpxowdqhrxvo|#jhqhudwhv#d#kljk #
ohyho#rq #wkh#slq#PRGH/#zklfk #wkh#YGS#lqwhusuhwv#dv#dq#
h{fkdqjh#ri#gdwd#zlwk#rqh#ri#lwv#uhjlvwhuv1
Vxuho|#wkhuh#zrxog #eh#pxfk #pruh #wr#vd| #derxw#wkh#YGS#
exw#wkh#sxusrvh #ri #wklv#duwlfoh#zdv #wr#h{dplqh #krz #wkh#
FSX#pdqdjhv #wr#h{fkdqjh #gdwd#zlwk#wkh#judsklfv #fkls/ #
qrw#dv#pxfk#dv#wklv#zrunv1#

Zhoo/#djdlq #wklv#wlph#zh #kdyh#duulyhg#dw#wkh#juhhwlqjv/#L#

zloo#zdlw#iru#|rx#lq#wkh#qh{w#lvvxh1
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ô#Surmhfw#uhihuhqfh#zhevlwh=
kwws=22zzz1ohrqdugrploldql1frp2hq2op;3f2
ô#Hohfwulfdo#gldjudpv#dqg#¬upzduh#vrxufh#frgh=
kwwsv=22jlwkxe1frp2ohrplo:52OP;3F
ô#Kdfndgd|#sdjh=
kwwsv=22kdfndgd|1lr2surmhfw24985790op;3f0froru
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https://www.leonardomiliani.com/en/lm80c/
https://github.com/leomil72/LM80C
https://hackaday.io/project/165246-lm80c-color-computer
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Vwduwlqj#iurp #wklv#lvvxh/#zh #lqwurgxfh#d#vhulhv#ri #duwlfohv#
derxw#wkh#frpsrqhqwv #wkdw#kdyh#iruphg #wkh#edfnerqh #ri #
rxu#ehoryhg#uhwur0v|vwhpv/#eh#wkh|#frpsxwhuv #ru#frqvrohv1#

Zkdw#pdgh #d#fhuwdlq#v|vwhp#glvwlqfwlyh#zdv #lwv#kdugzduh#
dufklwhfwxuh=#xqolnh#wrgd|/#zkhuh#frpsxwhuv #vkduh#wkh#
vdph #dufklwhfwxuh#+edvlfdoo|#d#gluhfw#hyroxwlrq#ri #wkdw#SF#
pdunhwhg#e| #LEP#lq#4<;4,/ #lq#wkh#:3v #dqg#;3v #ri #wkh#odvw#
fhqwxu|# hdfk # pdqxidfwxuhu# pdunhwhg# d# frpsxwhu # e| #
hoderudwlqj#fxvwrp #surmhfwv#dffruglqj #wr#lwv#rzq #fkrlfhv1 #
Vwduwlqj#iurp #wkh#vhohfwlrq#ri #wkh#FSX#xs#wr#wkh#gl«huhqw#
fxvwrp #fklsv/ #hdfk #frpsrqhqw #zhqw#wr#dvvhpeoh#d#v|vwhp#
wkdw/#jrrg #ru#edg/#vwrrg#rxw#iurp #wkh#rwkhuv#dqg#zdv/ #vr #
wr#vshdn/#xqltxh1 #Ghvslwh#wklv/#pdq| #frpsxwhuv #uhvhpeohg#
hdfk #rwkhu#ehfdxvh/ #dv#phqwlrqhg #lq#wkh#suhylrxv #vhulhv#
ri #duwlfohv#ghglfdwhg#wr#p| #OP;3F #vhoi0exlow#frpsxwhu/ #qrw#
doo#pdqxidfwxuhuv#zhuh#dovr#pdqxidfwxuhuv#ri #LFv/#vr #wkrvh#
zkr #zhuh#qrw/#wkh|#zhuh#irufhg #wr#vhohfw#zkdw#wkh#pdunhw#
r«huhg#wkhq1#Dqg#diwhu#wkh#FSX/#rqh #ri #wkh#gh¬qlwho|#prvw#
lpsruwdqw#frpsrqhqwv #zdv #wkh#ylghr #surfhvvru/ #zklfk #
zdv #hqwuxvwhg#zlwk#wkh#wdvn#ri #jhqhudwlqj #wkh#ylghr #lpdjh #
wr#eh#vhqw#wr#wkh#prqlwru #ru#wkh#WY#frqqhfwhg #wr#wkh#v|vwhp1#
Wkh#ylghr #surfhvvru #riwhq#kdg#wkh#wdvn#ri #pdqdjlqj #qrw#
rqo| #wkh#wh{w#prghv #exw#dovr#wkh#orz0#dqg#kljk #uhvroxwlrq#
judsklf #prghv1 #Wkh#fkls #zh #duh#jrlqj #wr#dqdo|}h#lq#wklv#
¬uvw#duwlfoh#ri #wkh#vhulhv/#lv#wkh#WPV<<4;D#iurp #Wh{dv#
Lqvwuxphqwv/#xvhg#lq#orwv#ri #frpsxwhuv #dqg#frqvrohv #ri #
wkh#wlph1

�,�%�+�����������.�;�6�7�A�����;�D�B�>�3�J���(�C�A�5�7�D�D�A�C
Lq#wkh#vhfrqg #kdoi#ri #wkh#:3v/ #wkh#;0elw#frpsxwhuv #rq #vdoh#
zhuh#qr #orqjhu#lqwhqghg#sxuho|#iru #dpdwhxuv#ehfdxvh #wkh|#
kdg#wr#eh#dvvhpeohg#e| #wkh#xvhu#+vxfk#dv#wkh#Dssoh#L/#wkh#
Dowdlu#;;33 #dqg#wkh#olnh,1#Wkh|#¬qdoo|#zhuh#frpsohwh#xvhu0
iulhqgo|#v|vwhpv/#zlwk#wkhlu#rzq #fdvh #htxlsshg #zlwk#d#
nh|erdug #dqg#uhdg|#wr#xvh=#lq#idfw/#wkh#xvhu#rqo| #kdg#wr#
frqqhfw #wkh#srzhu #vxsso|#dqg#d#prqlwru #ru/#pruh #zlgho|/ #
d#frpprq #WY#dw#krph1 #Vr #wkh#Frpprgruh #SHW/#wkh#Dssoh#
LL#dqg#wkh#WUV0;3#lqydghg#wkh#krphv #ri #ploolrqv#ri #xvhuv1#
Wh{dv#Lqvwuxphqwv#+WL,/#qrwlflqj #wkh#uhpdundeoh#vxffhvv #
rewdlqhg#e| #wkrvh#krph #frpsxwhuv/ #ghflghg #wr#hqwhu#wkh#
pdunhw#dqg#ehjdq/ #lq#4<::/ #wkh#ghyhorsphqw#ri #lwv#rzq #
krph #frpsxwhu #fdoohg#wkh#WL0<<27=#wklv#zdv #vlplodu#wr#d#

frqvroh/ #lw#kdg#wkh#delolw|#wr#uxq#fduwulgjh#jdphv1 #Odwhu#lw#
zdv #dovr#dgghg#wkh#frqqhfwlrqv #iru #d#nh|erdug #dqg#dq#
h{sdqvlrq #sruw#lq#rughu#wr#frqqhfw #dgglwlrqdo#shulskhudov1#
Wkh#WL0<<27#qhhghg#d#ylghr #surfhvvru #dqg#vr #WL#ghyhorshg#
wkh#�,�%�+��������#+qrwh#wkh#devhqfh #ri #wkh#hqglqj #%Dð#lq#lwv#
qdph, #dqg#wkh|#fdoohg#lw#�.�;�6�7�A�����;�D�B�>�3�J���(�C�A�5�7�D�D�A�C#+YGS,/#
d#fkls #zlwk#jrrg #whfkqlfdo#vshfl¬fdwlrqv=#wkh#WPV<<4;#
jhqhudwhg#d#93#K}#ylghr #vljqdo#lq#vwdqgdug#QWVF#zlwk#d#
judsklfdo #uhvroxwlrq#ri #589#urzv/ #4<5#froxpqv #dqg#48#
froruv1#Lw#frxog #dovr#kdqgoh#d#73{57 #fkdudfwhu#wh{w#prgh #
dqg#d#97{7; #sl{ho#pxowlfroru#prgh1 #Wkh#fkls #ghvljqhuv #
ghflghg #wr#vkls #lw#zlwk#d#YUDP#+ylghr#phpru|, #vhsdudwhg#
iurp #wkh#7#NE#v|vwhp#UDP=#gxh#wr#wklv#fkrlfh/ #wkh#FSX#
frxog #rqo| #zulwh#wr#wkh#ylghr #ex«hu#wkurxjk #wkh#YGS1#Wkh#
dgydqwdjh#sursrvhg #e| #wklv#dufklwhfwxuh/#krzhyhu/ #zdv #
wkh#idfw#wkdw#wkh#YGS#glg#qrw#ïvwhdoð#phpru| #iurp #wkh#
v|vwhp#lq#rughu#wr#pdqdjh#wkh#ylghr#ex«hu1

�+�B�C�;�E�7
Wkh#WPV<<4;#vxssruwv#kdugzduh#vsulwhv/#vshfldo#judsklfdo #
remhfwv#riwhq#xvhg#lq#jdphv #wr#uhsuhvhqw#hohphqwv#vxfk #
dv# wkh# sod|hu*v# fkdudfwhu/# hqhplhv # ru# rwkhu# prylqj #
dqlpdwlrqv1#Lqwhuhvwlqjo|/#wkh#whup#%vsulwhð#zdv #frlqhg #
e| #dq#LW#pdqdjhu/ #Gdyh#Dfnoh|/#dqg#r®fldoo| #dsshduhg#iru #
wkh#¬uvw#wlph#lq#wkh#YGS#grfxphqwdwlrq1#Vsulwhv#duh#
judsklfdo #remhfwv#pdqdjhg #e| #wkh#ylghr #fkls #wkdw#pryh #
durxqg #wkh#vfuhhq# #lqghshqghqwo|#ri #wkh#edfnjurxqg/ #
zlwkrxw#dowhulqj#lw1#Lqlwldoo|#lw#kdg#ehhq#ghflghg #wr#vxssruw#
rqo| #7#prqrfkurph #vsulwhv#iru #whfkqlfdo#uhdvrqv#+olplwhg#
YGS#dffhvv #wlph#wr#wkh#YUDP#dqg#olwwoh#edqgzlgwk#ri #wkh#
odwwhu#wr#sdvv#pruh #lqirupdwlrq, #exw#Pdwwkhz#Kdjhuw|#dqg#
Shwh#Pdfrxuhn/ #d#frxsoh #ri #wkh#YGS#ghvljqhuv/ #pdqdjhg #
wr#h{sdqg #wkh#qxpehu #wr#65/#dgrswlqj #d#kdfn #edvhg#rq #d#
ïvsulwh#vwdfnð#dqg#d#%suh0surfhvvlqj#vsulwhð=#gxulqj #wkh#
frxuvh #ri #wkh#ylghr #udvwhu#wr#wkh#hgjhv #rq #wkh#vlgh#ri #wkh#
vfuhhq#+dq#duhd#ri #wkh#vfuhhq#zlwk#qr #lqirupdwlrq #wr#glvsod|,#
wkh#fkls #uhwulhyhv#wkh#vsulwh#lqirupdwlrq #+suh0ihwfklqj,#
dqg#vdyhv#lw#lqwr#d#vwdfn1#Zkhq #wkh#lpdjh #lv#jhqhudwhg/#
wkh#YGS#fkhfnv #wkh#vwdfn#iru #wkh#7#vsulwhv#wkdw#fdq #eh#
glvsod|hg#iru #hdfk #lqglylgxdo#urz #dqg#uhwulhyhv#wkhlu#gdwd1#
Krzhyhu/ #wkh#olplw#ri #wkh#7#vsulwhv#shu#urz #uhpdlqv=#lq#
Iljxuh #4#|rx #fdq #vhh#krz #wkh#sduwv#ri #wkh#8wk#vsulwh#rqzdugv #
duh#qrw#fruuhfwo|#uhqghuhg#rq #vfuhhq#ehfdxvh #wkh|#rffxs| #
wkh#vdph#vfdqqlqj#olqh#dv#wkh#¬uvw#71
Wkh#vsulwhv#kdyh#glphqvlrqv #ri #;{; #ru#49{49 #sl{hov#+wkh|#
duh#dfwxdoo|#frpsrvhg #ri #7#vlgh#e| #vlgh#vsulwhv,/#zklfk #
fdq #eh#grxeohg=#lq#wklv#fdvh #wkh#sl{hov#dvvxph #d#glphqvlrq #
ri #5{5 #sl{hov/#vr #wkh#glphqvlrqv #ri #wkh#vsulwhv#ehfrph/ #
uhvshfwlyho|/#49{49#dqg#65{65#sl{hov1#

�,�%�+����������
Wkh#WL0<<27#zdv #qrw#d#yhu|#vxffhvvixo #frpsxwhu1#Vr #WL#
lpsuryhg #wkh#ghvljq #dqg#uhohdvhg#wkh#WL0<<27D#lq#4<;4/ #
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d#yhuvlrq#uhylvhg#lq#pdq| #uhvshfwv#dqg#dovr#htxlsshg #zlwk#
d#qhz #judsklf #fkls #fdoohg#WPV<<4;D1#Wkh#%Dð#phdqw#wkdw/#
li#frpsduhg #wr#lwv#suhghfhvvru/#lw#kdv#d#qhz #rshudwlqj#
prgh #fdoohg#ïJudsklf #5ð/#zklfk #fdq #kdqgoh#wkh#lpdjh #lq#
elwpds#prgh/ #l1h1#hyhu|#vlqjoh#sl{ho#lv#lqglylgxdoo|#dgguhvvdeoh1#
Wkh#WPV<<4;/#lq#idfw/#fdq #rqo| #kdqgoh#judsklfv #lq#wloh#
prgh/ #zkhuh#d#wlohvhw#frpsrvhg #ri #589#wlohv#ri #;{; #sl{hov#
hdfk/ #lv#xvhg#wr#pdqdjh #judsklfv1 #Wkh#olplwdwlrq#ri #wklv#
prgh #lv#wkdw#wkh#hohphqwv/#uhshdwlqj#rq #wkh#vfuhhq/#gr #
qrw#doorz#wr#gudz#frpsoh{ #judsklfv #ru#lpdjhv1 #Lq#rughu#
wr#vxssruw#wklv#qhz #elwpds#prgh/ #wkh#WPV<<4;D#pxvw#
eh#htxlsshg #zlwk#49#NE#ri #YUDP/#doo#qhfhvvdu| #wr#nhhs#lq#
phpru| #qrw#rqo| #doo#wkh#lqirupdwlrq #uhodwhg#wr#wkh#ylghr #
ex«hu#exw#dovr#doo#wkh#gdwd#uhodwhg#wr#wkh#vsulwhv1

�.�7�C�D�;�A�@�D���3�@�6���F�D�3�9�7
Wkh#¬uvw#yhuvlrq#ri #wkh#fkls/ #wkh#WPV<<4;#+zlwkrxw#wkh#
%Dð,#zdv #rqo| #xvhg#iru #wkh#WL0<<271#Wkh#�,�%�+����������#+zlwk#
wkh#%Dð,#zdv #lqlwldoo|#xvhg#iru #wkh#WL0<<27D#exw#wkhq#
olfhqvhg#wr#wklug#sduwlhv=#wkdqnv#wr#wklv#frpphufldo #pryh/ #
WL#vrog#pdq| #surfhvvruv #dqg#wkh|#zhuh#zlgho| #xvhg#lq#
pdq| #v|vwhpv#ri #wkh#wlph1#Lw#kdv#ehhq#prxqwhg #rq #
FrohfrYlvlrq/ #FuhdwlYlvlrq#dqg#Vhjd #VJ04333 #frqvrohv/ #
Vshfwudylghr#frpsxwhuv #dqg/#prvw#lpsruwdqwo|/#wkh#¬uvw#
vhulhv#ri #PV[ #krph #frpsxwhuv1#Vrph #pruh #prghuq #
frqvrohv/ #vxfk #dv#wkh#Vhjd #Pdvwhu#V|vwhp/#Vhjd #Jdph #
Jhdu#dqg#Phjd #Gulyh#prxqwhg #judsklfv #fklsv #ghulyhg#
iurp #wkh#WPV<<4;D1#Wr#dgdsw#wkh#YGS#wr#gl«huhqw#v|vwhpv#
dqg#gl«huhqw#ylghr #vljqdov/#vshfl¬f #yhuvlrqv#kdyh#ehhq#
uhohdvhg=#wkh#WPV<<5;D#dozd|v#jhqhudwhv#dq#QWVF#vljqdo#
lq#\SeSu#yhuvlrq#+zlwk#frorxu #frpsrqhqwv, #exw#iru #frxqwulhv#
zlwk#SDO#vwdqgdugv#wkh#WPV<<5<D#kdv#ehhq#fuhdwhg1#
Vxevhtxhqwo|#wkh#surmhfw#zdv #uhylvhg#dqg#wkh#qhz #WPV<44;/#
WPV<45;#dqg#WPV<45<#zhuh#uhohdvhg=#wkhvh#fklsv #duh#
lghqwlfdo#wr#wkh#prghov #wkh|#uhsodfh/#dsduw#iurp #wkh#ixqfwlrq #
ri#d#slq#dqg#d#gl«huhqw#pdqdjhphqw#ri#wkh#YUDP1

�&��������#khqfhiruwk#ïWPV<<4;Dð#iru #frqyhqlhqfh #zloo#phdq #
joredoo|#erwk#WPV<<4;D#dqg#doo#lwv#ghulydwlyhv/#vlqfh #wkh|#
vkduh#wkh#whfkqlfdo#fkdudfwhulvwlfv1

�,�7�5�:�@�;�5�3�>���D�B�7�5�;�N�5�3�E�;�A�@�D

Wkh#WPV<<4;D#frppxqlfdwhv #zlwk#wkh#FSX#wkurxjk #dq#
;0elw#gdwd#exv#dqg#rqo| #6#rwkhu#vljqdov#frqqhfwhg #wr#dv#
pdq| #fkls #slqv=#uhdg/#zulwh#dqg#prgh1 #Wkh#¬uvw#wzr#kdyh#
fohdu#phdqlqjv #zkloh#wkh#odvw#rqh #lv#xvhg#wr#lqglfdwh#wr#
wkh#YGS#zkhwkhu#wkh#gdwd#lv#wr#eh#h{fkdqjhg #zlwk#wkh#
YUDP#ru#zlwk#rqh #ri #lwv#lqwhuqdo#uhjlvwhuv1#Wkhvh#uhjlvwhuv#
duh#; #lq#wrwdo#dqg#zulwh0rqo|1#Wkh|#duh#qhhghg#wr#surjudp #
wkh#ixqfwlrqv #ri #wkh#judsklfv #surfhvvru/ #vxfk #dv#wkh#
judsklfv #prgh #ru#lq#zklfk #sruwlrqv#ri #wkh#YUDP#wr#vwruh#
ylghr #ex«hu#dqg#vsulwh#gdwd1#Rqh#uhjlvwhu#lv#uhdg0rqo|/#wkh#
vwdwxv#orj/ #zklfk #surylghv#lqirupdwlrq #derxw/#iru #h{dpsoh/#
wkh#froolvlrq#ehwzhhq#vsulwhv#ru#wkh#lqwhuuxsw1#Wkh#ylghr #
lpdjh #lv#glylghg#lqwr#%glvsod|#sodqhvð1#Wkhvh#ïohyhovð#duh#
lq#qxpehu #ri #68/#iurp #3#wr#67=#wkh#orzhu#wkh#qxpehu/ #wkh#
forvhu#wkh#sodqh#lv#wr#wkh#revhuyhu#dqg#kdv#kljkhu #sulrulw|#
wkdq#wkh#sodqhv#ehorz1#Wkh#¬uvw#65#sodqhv#duh#rffxslhg #
e| #vsulwhv/#wkh#66ug#­rru #frqwdlqv#wkh#edfnjurxqg #lpdjh/ #
wkh#67wk#lv#wkh#%edfnsodqhð/#zklfk #lv#dv#zlgh #dv#wkh#hqwluh#
vfuhhq#lpdjh #dqg#irupv #wkh#edfnjurxqg #ri #wkh#hqwluh#
lpdjh #dqg#lv#jhqhudoo|#vhhq#dv#dq#hgjh #rq #wkh#fhqwudo#
vfuhhq#vlghv1#Ehklqg#lw#wkhuh#lv#d#sduwlfxodu#sodqh#fdoohg#
%h{whuqdo#YGSð#wkdw#zrxog #doorz#wkh#ylghr #vljqdo#jhqhudwhg#
iurp #dq#h{whuqdo#vrxufh #wr#eh#lqwurgxfhg#lqwr#wkh#lpdjh= #
wkh#YGS#lq#idfw#ihdwxuhv#d#ylghr #lqsxw#+rqo|#wkh#WPV<<4;D#
prgho #dfwxdoo|#grhv, #wkdw/#lq#wkh#sodqv#ri #wkh#LW#ghvljqhuv/ #
zrxog #kdyh#vhuyhg#wr#ryhusulqw#wkh#remhfwv#dqg#wh{w#rq #
wkh#lpdjh #jhqhudwhg#e| #dqrwkhu#YGS/#hyhq#wkrxjk/ #wr#p| #
phpru|/ #L#dp #qrw#dzduh#ri #v|vwhpv#wkdw#kdyh#xvhg#wklv#
ixqfwlrqdolw|1#Wkh#odvw#sodqh/#fdoohg#ïghidxow#edfnsodqhð/#
lv#d#phuh#eodfn#lpdjh #wkdw#dsshduv#iru #h{dpsoh#zkhq #wkh#
YGS#lv#srzhuhg #exw#lv#qrw#surjudpphg #e| #wkh#FSX1#Iljxuh #
5#vkrzv #dq#h{dpsoh#ri #vsulwhv#ryhuodsslqj #hdfk #rwkhu#dqg#
wkh#wh{w/#zklfk #rffxslhv #rqh #ri #wkh#odvw#sodqhv#ri #wkh#lpdjh1
Wkhuh#duh#48#froruv #dydlodeoh/#dowkrxjk#wkh|#duh#vrphwlphv #
uhihuuhg#wr#dv#49=#dfwxdoo|#wkh#49wk#froru #lv#ïwudqvsduhqwð#
dqg#lw*v#qhhghg#wr#vkrz #wkh#lpdjh #ri #wkh#sodqh#ghglfdwhg#
wr#wkh#h{whuqdo#vljqdo1#Lq#wkh#hyhqw#wkdw#wkhuh#lv#qr #sl{ho#
rq #lq#dq| #ri #wkh#sodqhv#ehorz #dqg/#lq#wkh#devhqfh #ri #dq#
lqsxw#vljqdo/#wkhq#wkh#sl{ho#ri #wkh#odvw#sodqh#+ïghidxow#
edfnsodqhð,#zloo#sdvv#wkurxjk=#wklv#lv#zk| #lw#lv#riwhq#wkrxjkw#
wkdw#wklv#froru #lv#dovr#eodfn/#ehfdxvh #lw#sdvvhv#wkh#froru #
ri#wkh#odvw#sodqh#zklfk/#lq#idfw/#lv#eodfn1
Uhjduglqj #YUDP#pdqdjhphqw/ #wkh#YGS#glylghv#wkh#ylghr #
phpru| #lqwr#ydulrxv#ïwdeohvð#zkhuh/#ghshqglqj #rq #wkh#
vhohfwhg# judsklfv # prgh/ # wkh# gdwd# qhfhvvdu| # iru # wkh#
jhqhudwlrq#ri #wkh#ylghr #lpdjh #dqg#vsulwhv#duh#vwruhg1#Wkh#
%sdwwhuq#wdeohð#frqwdlqv#wkh#fkdudfwhu#sdwwhuqv/#wkh#%qdph#
wdeohð#frqwdlqv#wkh#sdwwhuq#frghv #wr#ordg#iru #hdfk #fhoo#ri #
wkh#vfuhhq/#wkh#%froru#wdeohð#wkh#froru #lqirupdwlrq1#Wkh#
vsulwh#gdwd#duh#dovr#vwruhg#lq#5#vhsdudwh#wdeohv=#wkh#%vsulwh#
dwwulexwh#wdeohð/#zklfk #frqwdlqv#wkh#pdlq #vsulwh#gdwd#+vxfk#
dv#[ #dqg#\ #frruglqdwhv #dqg#froru, #dqg#wkh#%vsulwh#sdwwhuq#
wdeohð/#zklfk #lqvwhdg#frqwdlqv#wkh#sl{ho#gdwd#wkdw#pxvw#eh#
wxuqhg#rq#ru#r«#wr#frpsrvh#wkh#remhfwv1
D#pdmru#fkls #gh¬flhqf| #lv#wkh#devhqfh #ri #kdugzduh#vfuroolqj/#
erwk#yhuwlfdo#dqg#krul}rqwdo1#Zkhq #lw#zdv #ghvljqhg/ #dw#wkh#
hqg#ri #wkh#:3v/ #wkh#jdphv #zhuh#vlqjoh0vfuhhq#edvhg#dqg#
wklv#ihdwxuh#zdv #qrw#uhtxluhg1#Wkhq#dw#wkh#ehjlqqlqj #ri #���;�9�F�C�7���������D�B�C�;�E�7�D���C�7�@�6�7�C�7�6���3�4�A�G�7���E�:�7���E�7�I�E�
���H�:�;�5�:��
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wkh#;3v #dufdgh#frqyhuvlrqv #ehfdph #srsxodu#dqg#wkh|#
riwhq#ihdwxuhg#vfuroolqj#dv#dq#lpsruwdqw#hohphqw#ri #wkh#
jdphv= #doo#wkh#frqyhuvlrqv #zhuh#juhdwo|#d«hfwhg#e| #wklv#
olplwdwlrq/#ehfdxvh #uhsodflqj #wkh#kdugzduh#vfuroolqj#zlwk#
vriwzduh#urxwlqhv#lq#prvw#fdvhv#surgxfhg #qrw#hqrxjk #
jrrg#uhvxowv1#

� �C�3�B�:�;�5���?�A�6�7�D
Wkh#WPV<<4;D/#dv#phqwlrqhg/ #vxssruwv#7#judsklfv #prghv= #
wh{w#prgh/ #wlohvhw#judsklfv/ #elwpds#judsklfv #dqg#pxowlfroru1
�,�7�I�E���?�A�6�7��
lq#wklv#prgh #wkh#vfuhhq#lv#glylghg#lqwr#73{57 #fhoov#ri #9{; #
sl{hov/#iru #dq#lpdjh #uhvroxwlrq#ri #573{4<5 #sl{hov1#Wr#
pdqdjh #wklv#prgh/ #wkh#YGS#xvhv#d#ïsdwwhuq#wdeohð#ri #5/37; #
e|whv#+589#sdwwhuqv#shu#; #e|whv,#dqg#wkh#ïqdph #wdeohð/#
odujh#73{57@<93#e|whv/#zkhuh#hdfk #e|wh#uhsuhvhqwv#d#
phpru| #fhoo=#hdfk #ri #wkhvh#fhoov#frqwdlqv#wkh#fkdudfwhu#
frgh #+iurp #3#wr#588, #wkdw#wkh#YGS#zloo#wkhq#slfn #xs#iurp #
wkh#sdwwhuq#wdeoh#iru #glvsod|1#Wkhuh#duh#rqo| #5#froruv #
dydlodeoh#dqg#wkh|#dsso|#wr#wkh#hqwluh#vfuhhq=#wkh#pdlq #
froru/ #xvhg#iru #wkh#euljkw#vsrwv#ri #wkh#lqglylgxdo#sdwwhuqv/#
dqg#wkh#edfnjurxqg #froru/ #xvhg#iru #wkh#r« #vsrwv#dqg#iru #
wkh#hgjhv #ri #wkh#vfuhhq1#Ehfdxvh #wkh#ylghr #fhoo#lv#rqo| #9#
sl{hov#zlgh/ #wkh#5#prvw#vljql¬fdqw #elwv#ri #wkh#sdwwhuqv#duh#
ljqruhg1#

� �C�3�B�:�;�5�D���%�A�6�7������
wklv#prgh #lv#d#judsklfdo #prgh #wkdw#fdq #dovr#eh#xvhg#wr#
uhsuhvhqw#wh{w1#Wkh#lpdjh #lv#glylghg#lqwr#65{57 #fhoov#ri #
;{; #sl{hov/#iru #d#uhvroxwlrq#ri #589{4<5 #sl{hov1#Wkh#sdwwhuq#
wdeoh#lv#odujh#5/37; #e|whv#+589{;,/ #wkh#qdph #wdeoh#lv#:9; #
e|whv#ehfdxvh #wkh#doorzhg#fhoov#duh/#dv#phqwlrqhg/ #65{571#
Xqolnh#wh{w#prgh/ #froruv #duh#kdqgohg#gl«huhqwo|#lq#wklv#
prgh/ #dqg#wkh#froru #wdeoh#lv#65#e|whv#orqj=#hdfk #e|wh#
frqwdlqv#wkh#froru #ri #sl{hov#rq #dqg#r« #iru #d#eorfn#ri #; #
fkdudfwhuv1#Erughu#froru #lv#lqghshqghqw1#Vlqfh #wkh#dydlodeoh#
sdwwhuqv#duh#rqo| #589#zkloh#wkh#fhoov#duh#:9;/ #wklv#prgh #
grhv #qrw#doorz#|rx #wr#dgguhvv#wkh#lqglylgxdo#sl{hov#ri #wkh#
lpdjh= #rq #wkh#rwkhu#kdqg/#wklv#prgh #lv#dovr#xvhg#dv#d#wh{w#
prgh/ #ehfdxvh #|rx #fdq #gh¬qh#sdwwhuqv#zlwk#DVFLL#frghv #
dqg#wkhq#glvsod|#wkhp#rq #wkh#vfuhhq#zlwk#d#vlpsoh#e|wh1#
Vsulwhv#duh#vxssruwhg1
� �C�3�B�:�;�5�D���%�A�6�7������
Judsklfv #prgh #5#lv#d#sxuh#elwpds#prgh/ #zkhuh#wkh#judsklfv #

fkls #fdq #lqghshqghqwo|#kdqgoh#hdfk #lqglylgxdo#sl{ho#dqg#
kdqgoh#dq#lpdjh #ri #589{4<5 #sl{hov1#Xqolnh#judsklfv #prgh #
4/#lq#wklv#prgh #wkh#lpdjh #lv#pdqdjhg #zlwk#6#wdeohv#ri #589#
fhoov#ri #;{; #sl{hov#hdfk/ #iru #d#wrwdo#ri #:9; #gl«huhqw#sdwwhuqv1#
Wkh#froru #lv#dovr#kdqgohg#gl«huhqwo|=#hdfk #e|wh#+;#sl{hov,#
ri #wkh#lpdjh #doorzv#|rx #wr#xvh#d#gl«huhqw#sulpdu| #froru #
dqg#rqh #iru #wkh#edfnjurxqg1 #Lq#wklv#prgh #wkh#sdwwhuq#wdeoh#
rffxslhv #9/477 #e|whv=#vlqfh #hdfk #sdwwhuq#rffxslhv #;{; #
sl{hov/#lw#wdnhv#; #e|whv/#dqg#vlqfh #hdfk #wdeoh#frqwdlqv#589#
sdwwhuqv/#lw#wdnhv#;{589@5/37; #e|whv#iru #hdfk #wdeoh1#Wkh#
vdph #vl}h#+9/477#e|whv,#rffxslhv #wkh#froru #wdeoh#vlqfh/ #
dv#phqwlrqhg #ehiruh/#hdfk #e|wh#ri #wkh#wdeoh#lqglfdwhv#wkh#
froruv #iru #dq#;0sl{ho#ylghr #vhjphqw1#Ilqdoo|/#wkh#qdph #wdeoh#
lv#:9; #e|whv#orqj #+65{57#fhoov,=#wkh#vfuhhq#lv#glylghg#lqwr#
6#krul}rqwdo#duhdv#+wrs/#plggoh#dqg#erwwrp,/#dqg#hdfk #
duhd#lv#frpsrvhg #ri #589#fhoov#wkdw#fdq #frqwdlq#589#gl«huhqw#
sdwwhuqv1#Judsklfv #prgh #5#dovr#vxssruwv#vsulwhv1#Vlqfh #
wkh#froruv #ri #wkh#sl{hov#ri #hdfk #e|wh#ri #wkh#lpdjh #+;#
krul}rqwdo#srlqwv,#duh#vwruhg#lq#d#vlqjoh#e|wh/#zkhuh#wkh#
froru #ri #wkh#sl{hov#rq #dqg#wkdw#ri #wkh#sl{hov#r« #duh#vdyhg/#
lw#lv#xqghuvwrrg#wkdw#iru #hdfk #fhoo#ri #; #sl{hov#|rx #fdq #rqo| #
kdyh#5#froruv #dw#wkh#vdph #wlph=#li#wkh#xvhu#wulhv#wr#gudz#
vrphwklqj #zlwk#d#wklug#froru/ #wkh#odwwhu#dowhuv#wkh#sulpdu| #
froru #ri #doo#wkh#sl{hov#ri #wkdw#e|wh/#dv#fdq #eh#vhhq#iurp #wkh#
lpdjh#lq#¬jxuh#61#Wklv#ghihfw#lv#nqrzq#dv#%froru#vslooð1

�%�F�>�E�;���5�A�>�A�C���9�C�3�B�:�;�5�D���?�A�6�7��
Wklv#prgh #doorzv#|rx #wr#kdyh#d#phglxp #uhvroxwlrq#lpdjh #
ri #97{7; #eorfnv/#zkhuh#hdfk #eorfn#dfwxdoo|#rffxslhv #7{7 #
sl{hov#rq #wkh#vfuhhq#dqg#fdq #wdnh#dq| #ri #wkh#48#froruv #
dydlodeoh1#Wkh#qdph #wdeoh#dqg#sdwwhuq#wdeoh#duh#xvhg#iru #
wklv#prgh= #wkh#froru #wdeoh#lv#qrw#xvhg#ehfdxvh #wkh#froru #
lqirupdwlrq #lv#frqwdlqhg#lq#wkh#sdwwhuq#wdeoh1#Wkh#qdph #
wdeoh#frqvlvwv#ri #:9; #e|whv#srlqwlqj #wr#dq#;0e|wh#vhjphqw #
lq#wkh#sdwwhuq#wdeoh#+4/869#e|whv,1#Ri#wklv#vhjphqw #hdfk #
duhd#ri #7{7 #eorfnv#lqglfdwhv#wkh#froruv #iru #gl«huhqw#olqhv#
ri #wkh#vfuhhq#dqg#rqo| #5#e|whv#duh#xvhg=#wkh#¬uvw#lqglfdwhv#
wkh#froruv #ri #wkh#5#xsshu#eorfnv#dqg#wkh#vhfrqg #wkdw#ri #
wkh#orzhu#eorfnv1#Wklv#prgh#dovr#vxssruwv#vsulwhv1#

�-�@�6�A�5�F�?�7�@�E�7�6���?�A�6�7�D��
ïsod|lqjð #zlwk#wkh#vhwwlqjv#ri #uhjlvwhuv#|rx #fdq #jhw#vrph #
xqgrfxphqwhg #YGS#prghv1 #Iru #h{dpsoh/#|rx #fdq #jhw#dq#
lqwhuphgldwh#prgh #ehwzhhq#judsk #4#dqg#judsk #5/#zkhuh#
|rx #rqo| #kdyh#589#sdwwhuqv#dv#lq#judsk #4#exw#zlwk#wkh#
delolw|#wr#pdqdjh #wkh#froruv #ri #wkh#lqglylgxdo#e|whv#ri #wkh#
sdwwhuqv#dv#lq#judsk #51#Ru#vhw#d#gl«huhqw#zd| #iru #hdfk #ri #
wkh#6#sdwwhuq#duhdv#rq #wkh#vfuhhq/#iru #h{dpsoh#kdylqj #wkh#
¬uvw#5#duhdv#pdqdjhg #lq#elwpds#prgh #dqg#wkh#odvw#rqh #lq#
wloh#prgh/ #wkxv#doorzlqj #|rx #wr#gudz#ghwdlohg#judsklfv #iru #
wkh#jdph #iudph #rq #wkh#¬uvw#wzr#wklugv#ri #wkh#vfuhhq#dqg#
wh{wv#ru#sdwwhuqv#rq #wkh#odvw#rqh/ #iru #vfruhv/ #phvvdjhv #
dqg#pruh1

Zhoo/#wkdw*v#lw#iru#wklv#duwlfoh1#Vhh#|rx#qh{w#wlph1
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Dv# d# er|/# L# xvhg# wr# dqdo|}h# lqjhqlrxv# olwwoh# surjudpv#
zulwwhq# iru# ][# ;4# +doprvw# dozd|v# jdphv,# exw# L# riwhq#
hqfrxqwhuhg# vrph# gl®fxowlhv# lq# frqyhuwlqj#
lqvwuxfwlrqv1#Wkhuh# lv#qr#433(# frpsdwlelolw|#ehwzhhq#
][#;4#dqg#][#Vshfwuxp1

�!�3�C�6�H�3�C�7�����;�M�7�C�7�@�5�7�D
Wkh# flufxlwv# duh# reylrxvo|# gl«huhqw1# 49# NE# phpru|#
h{sdqvlrq# iru# ][# ;4# lv# qrw# xvdeoh# rq# ][# Vshfwuxp1#
Surjudpv#vdyhg#rq#fdvvhwwhv#iru#][#;4#fdqqrw#eh#uhdg#
rq# ][# Vshfwuxp1# Rqo|# wkh# ][# Sulqwhu# fdq# frqqhfw# wr#
erwk#prghov#^Erq;6`1
Wkh# rujdql}dwlrq# ri# phpru|# lv# gl«huhqw# dqg#
frqvhtxhqwo|# SRNH# dqg# SHHN# frppdqgv# zloo# dovr# eh#
gl«huhqw# +dv# zhoo# dv# wkh# pdfklqh# odqjxdjh# urxwlqhv#
dqg#v|vwhp#yduldeohv,1
Wkh# phpru|# duhd# uhvhuyhg# rq# ][# ;4# iru# wkh# vfuhhq#
frqvlvwv# ri# :9;# e|whv# +57# urzv# e|# 65# froxpqv# ri#
fkdudfwhuv,# dqg# orz0uhvroxwlrq# judsklfv# +97# {# 77#
sl{hov,1
Wkh#][#Vshfwuxp#prgho#kdv#9<45#e|whv#glylghg#lqwr=
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zkloh#ohdylqj#wr#wkh#uhdghu#wkh#wdvn#wr#vwxg|#lq#ghwdlo#wkh#

ruljlqdo #lpsohphqwdwlrq#+vhh=#UPZ #Lwdoldq#hglwlrq#qr1#58/#

s1#55,1

Ohw#xv#vwduw#zlwk#wkh#frqvwudlqwv#wkdw#kdyh#ehhq#vhw1#Dv#

phqwlrqhg #ehiruh/#p| #lpsohphqwdwlrq#frqvlvwv#ri #d#plql0

jdph #wr#eh#dfwlydwhg#lqvlgh#d#pruh #frpsoh{ #dqg#odujhu#

jdph #lq#rughu#wr#surjuhvv #zlwk#wkh#vwru|0sorw1#Iru #wklv#

uhdvrq/#wklv#sduwlfxodu#lpsohphqwdwlrq#ri #%Dlu#Dwwdfn%#+zklfk #

L#uhqdphg#%Eodvw#Dzd|$%,#frxog #qrw#frqvwlwxwh#d#uhdo#

fkdoohqjh#lq#lwvhoi/#rwkhuzlvh#wkh#ryhudoo#ohyho#ri #gl®fxow|#

zrxog #kdyh#ehhq#wrr#kljk #iru #wkh#rffdvlrqdo #xvhu1#Wkdw*v#

zk|#L#fkrvh#wr#uhvwulfw#lw#wr=

0#4#ohyho#rqo|>

0#4#olih#rqo|>

0#d#olplwhg#qxpehu#ri#exloglqjv#wr#eh#ghvwur|hg>

0#li#wkh#erpe #jrhv #r« #lw#zloo#ghvwur|#wkh#exloglqj #lq#lwv#

hqwluhw|#+xqolnh#rwkhu#lpsohphqwdwlrqv,>

0#ohyho#ri #gl®fxow|#vhw#wr#phglxp #hdv| #+kljk #vfruh #qrw#

lpsruwdqw,1

Wkh#qh{w#vwhs#zdv #wr#gh¬qh#wkh#judsklfv= #xvlqj #Jlps #+exw#

dq| #rwkhu#surjudp #zrxog #gr, #L#ghvljqhg #wkh#wlohv#dqg#

rwkhu#judsklf #hohphqwv/#wu|lqj#wr#jlyh #wkhp#d#orrn#dv#

sl{hoodwhg#dv#srvvleoh#+vhh#dovr#Iudqfhvfr*v #duwlfoh#rq #wkh#

vxemhfw,1

Dv#lq#wkh#ruljlqdo #+dqg#Iudqfhvfrìv #lpsohphqwdwlrq,#L#xvhg#

gl«huhqw#wlohv#iru #wkh#edvlf #vkdshv#ri #wkh#vn|vfudshuv/#d#

vhulhv#ri #%urriv%#wkdw#frxog #ixuwkhu#glyhuvli| #wkhp/#d#

fkhtxhuhg #edvh#wr#vlpxodwh#d#odzq#+ru#wkh#edvlf #irrwlqj #

ri #wkh#flw|,/ #dqg#wkh#%erpehu%#+rxu#vkls, #zklfk/ #jlyhq #wkh#

vsdwldo#wkhph#ri #wkh#jdph #lq#zklfk #ïEodvw#Dzd|$ð#lv#vhw/#

L#ghflghg #wr#gudz#zlwk#wkh#olnhqhvv#ri #wkh#%Frorqldo#Ylshu%#

iurp #wkh#rog#WY#vhulhv#%Edwwohvwdu#Jdodfwlfd%#ri #wkh#4<;3v1#

Wkh#zrun #lv#frpsohwhg#e| #d#vw|ol}hg#pdq #zlwk#dq#rshq #

sdudfkxwh#lq#fdvh #wkh#vkls #klwv#d#exloglqj1#Wkh#lqlwldo#vsodvk#

vfuhhq#lv#lqvwhdg#dq#duwzrun#e| #p| #jrrg #iulhqg#Pdufr #Ulyd1

Wkh#frgh #dwwdfkhg#wr#wklv#duwlfoh#lv#frpphqwhg #hqrxjk #

wr#eh#vhoi0h{sodqdwru|/#exw#wkhuh#duh#d#ihz #srlqwv#wkdw#qhhg#

wr#eh#fodul¬hg1#Iluvw#ri #doo/#wkhuh#duh#wzr#surfhgxuhv/ #

sbXsgdwhblqsxw+,#dqg#sbPrxvhVwdwh+,/#wkdw#duh#qrw#suhvhqw#

lq#wkh#ruljlqdo #EDVLF#lpsohphqwdwlrq1#Wkh#uhdvrq#iru #wkhlu#

lqwurgxfwlrq#lv#wkdw#wrgd|*v#v|vwhpv#duh/#ri #frxuvh/ #pxfk #

idvwhu#wkdq#lq#wkh#sdvw#dqg#d#vlpsoh#prxvh #folfn#dfwxdoo|#

fruuhvsrqgv #wr#pxowlsoh#%vwdwhv%#wkdw#duh#vwruhg#lq#wkh#

lqsxw2rxwsxw#ex«hu1#Wkh#frqvhtxhqfh/ #uhjdugohvv#ri #wkh#

xvhu*v#vshhg#lq#suhvvlqj #dqg#uhohdvlqj#wkh#exwwrq/#lv#wkdw#

���4�2�(�7�����;�'�=��
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wkh#v|vwhp#zloo#frqwlqxh #wr#uhdfw#dv#li#wkh#sod|hu#zhuh#

frqwlqxrxvo| #folfnlqj #wr#vkrrw1#Zlwkrxw#jrlqj #lqwr#ghwdlo/#

wkh#diruhphqwlrqhg #surfhgxuhv #duh#phdqw#wr#olplw#wkh#

surjudp#wr#uhdfwlqj#rqo|#rqfh#shu#folfn1#

Dqrwkhu#wklqj#wkdw#kdg#wr#eh#olplwhg#zdv #wkh#%udqjh%#ri #

krul}rqwdo#srvlwlrqv #iurp #zkhuh#wkh#erpe #fdq #eh#gursshg1

Ohw#ph #h{sodlq#p|vhoi #ehwwhu=#xqolnh#wkh#fodvvlf#lpsohphqwdwlrq#

rq #wkh#wh{w#vfuhhq/#zkhuh#wkh#vkls #pryhv #iurp #froxpq #wr#

froxpq/ #rqh #dw#d#wlph#dqg#ryhu#d#olplwhg#qxpehu #ri #froxpqv #

+iru#h{dpsoh#73#rq #wkh#F972F45;/ #hdfk #; #sl{hov#zlgh,/ #

lq#wklv#fdvh #rxu#erpe #fdq #idoo#iurp #dq| #srlqw#rq #wkh#vfuhhq#

dw#wkh#uhvroxwlrq#ri #d#vlqjoh#sl{ho/#ehlqj #vxfk #lpsohphqwdwlrq#

uhodwhg#wr#d#frpsohwho|#judsklf #hqylurqphqw1#Wklv#wxuqv#

lqwr#wkh#idfw#wkdw#d#exloglqj #fdq #rqo| #eh#sduwldoo|#ghvwur|hg#

ehfdxvh #wkh#erpe/ #qrw#idoolqj#h{dfwo|#lqvlgh#wkh#froxpq #

frqwdlqlqj #wkh#uhohydqw#exloglqj/ #dfwxdoo|#%volfh#lw%#dffruglqj #

wr#wkh#yhuwlfdo#sodq+vhh#¬jxuh#6,1

#

Wkh#uhvxow#lv#d#yluwxdo#pxowlsolfdwlrq#ri #wkh#qxpehu #ri #rq0

vfuhhq# exloglqjv # wkdw# hyhqwxdoo|# lqydolgdwh# wkh# lqlwldo#

dvvxpswlrqv1#Wkh#vroxwlrq#L#lghqwl¬hg#zdv #wr#hpxodwh/#lq#

d#zd| #wudqvsduhqw#iru #wkh#hqg0xvhuv/#wkh#h«hfw#ri #wkh#

h{lvwhqfh#ri #wkh#lqglylgxdo#froxpqv= #wkdqnv#wr#Jlps #L#vr #

fdofxodwhg#dqg#vwruhg#lq#d#yhfwru#wkh#frruglqdwhv #ri #wkh#

ohiw#dqg#uljkw#h{wuhphv#ri #hdfk #lqglylgxdo#exloglqj1#Wkh#

frgh #wkhq/#zkhq #lw#ghwhfwv#wkh#prxvh #suhvvxuh#dqg#ghflghv #

wkdw#lw#lv#srvvleoh#wr#uhohdvh#wkh#erpe #+qr#rwkhu#erpe #

douhdg|#lq#­ljkw, #ghwhfwv#lwv#\ #frruglqdwh/ #frpsduhv #lw#zlwk#

wkrvh#lqvlgh#wkh#duud|#dqg/#diwhu#kdylqj #fruuhfwhg#lw#e| #dq#

dssursuldwh#%r«vhw%/#gursv#wkh#erpe1

���;�9�F�C�7�����������,�:�7���E�;�>�7�D���F�D�7�6���;�@���E�:�7���9�3�?�7
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Dv#iru #wkh#pdlq #orrs #ri #wkh#jdph/ #lw#lv#txlwh#vlpsoh#dqg#

iroorzv #wkh#sulqflsohv#douhdg|#wkhrul}hg#lq#p| #duwlfoh#rq #

%Jdph#Frglqj #Qrwhv%#sxeolvkhg#rq #UPZ #LWD#4:=#wkh#dlp #

lv#wr#nhhs#hyhu|wklqj#dv#vlpsoh#dqg#olqhdu#dv#srvvleoh/#vr #

dv#wr#idflolwdwh#pdlqwhqdqfh#dqg#ixwxuh#h{sdqvlrqv #ri #wkh#

frgh1 #Wkh#jdphsod| #frqwuro#vhfwlrq#lv#yluwxdoo|#ghwdfkhg#

iurp #wkh#zd| #|rx #lpsohphqw#lw#rq #vfuhhq/#vr #|rx #fdq #pruh #

hdvlo|# dgdsw# wkh# surjudp # wr# gl«huhqw# ghyhorsphqw#

hqylurqphqwv1#Lq#pruh #ghwdlo/#dv#d#¬uvw#wklqj#|rx #uhdg#doo#

wkh#lqsxwv#dqg#fdofxodwh#wkh#uhdfwlrqv>#rqo| #dw#wkh#hqg#|rx #

gr #fuhdwh#wkh#judsklfv #zlwk#d#vlqjoh#uhqghulqj#f|foh1#Lq#wklv#

zd| #wkh#pryhphqw #lv#pruh #­xlg #dqg#ghyrlg #ri #wkh#%kdqj0

xsv%#wkdw#duh#shufhlyhg#zkhq #wkh#uhqghulqj#wdnhv#sodfh#lq#

vhyhudo#skdvhv#+h1j1=#fdofxodwh#vkls #srvlwlrq>#gudz#vkls>#

fdofxodwh#erpe #srvlwlrq>#li#wkhuh#lv#dq#lpsdfw #vkrz #h{sorvlrq #

dqlpdwlrq>#gudz#erpe, #ehfdxvh #gxulqj #wkh#h{hfxwlrq #ri #d#

vlqjoh#dqlpdwlrq#skdvh#wkh#uhvw#lv#vwdoohg1

Sxw#lqwr#%qdwxudo#odqjxdjh%=

�2�B�M�B�>�Q��

�O�B�>�A���F�K�M�R�Q

�A�B�Q�B�O�J�F�K�B���F�C���F�Q���F�P���M�L�P�P�F�?�I�B���Q�L���A�O�L�M���>���?�L�J�?

�@�>�I�@�R�I�>�Q�B�� �Q�E�B�� �K�B�U�Q�� �P�E�F�M��

�M�L�P�F�Q�F�L�K

�F�C�� �Q�E�B�� �?�L�J�?�� �F�P�� �F�K�� �C�I�F�D�E�Q���� �@�>�I�@�R�I�>�Q�B�� �Q�E�B�� �K�B�U�Q��

�M�L�P�F�Q�F�L�K���L�C���Q�E�B���?�L�J�?

�@�>�I�@�R�I�>�Q�B�� �K�B�T�� �P�@�L�O�B�� �F�K�� �@�>�P�B�� �L�C�� �?�L�J�?���?�R�F�I�A�F�K�D��

�@�L�I�I�F�P�F�L�K�P

�O�B�K�A�B�O�� �Q�E�B�� �P�@�O�B�B�K�� ���P�E�F�M���� �?�L�J�?���� �B�U�M�I�L�P�F�L�K��

�>�K�F�J�>�Q�F�L�K���C�O�>�J�B���B�Q�@���	

�@�E�B�@�H���@�L�K�A�F�Q�F�L�K�P���C�L�O���D�>�J�B���L�S�B�O���D�>�J�B���T�L�K

�5�K�Q�F�I���B�U�F�Q���4�O�R�B

Zlwk#uhjdug#wr#wkh#hqg0ri0jdph #frqglwlrqv/ #wkh#phfkdqlvp #

lv#yhu|#vlpsoh=#li#wkh#qh{w#srvlwlrq #ri #wkh#vkls #lv#douhdg|#

rffxslhg #+wklv#fkhfn #lv#fduulhg#rxw#e| #yhuli|lqj #wkh#froru #

ri #wkh#¬uvw#sl{ho#eh|rqg #wkh#qrvh #ri #wkh#vkls=#li#lw#lv#eodfn#

zh #kdyh#d#exloglqj #lq#iurqw#ri #xv, #wkhq#zh #duh#lq#froolvlrq#

vlwxdwlrq+jdph#ryhu,>#rwkhuzlvh/#li#doo#wkh#exloglqjv #kdyh#

ehhq#ghvwur|hg/#zh #zrq1 #Olnh#Iudqfhvfr/ #L#dovr#ghflghg #wr#

olqn#wklv#fkhfn #wr#wkh#frqwhqw#ri #dq#duud|#zkrvh #qxpehu #ri #

fhoov#lv#htxdo#wr#wkh#yluwxdo#froxpqv #rq #wkh#vfuhhq/#dqg#wkh#

frqwhqw#ri #wkh#vlqjoh#fhoo#lv#%4%#li#d#exloglqj #h{lvwv#dqg#lv#

vwloo#vwdqglqj1

Wkh#frgh #dovr#frqwdlqv#dgglwlrqdo#frqwurov/#wkh#h{sodqdwlrq#

ri#zklfk#lv#qrw#lpsruwdqw#khuh1

Ilqdoo|/#vlqfh #prghuq #jdphv #uxq#lq#ixoo0vfuhhq#dqg#lw#zdv #

qhfhvvdu| #wr#vlpxodwh#dq#rog#prqlwru #zlwk#hgjhv #durxqg #

wkh#vfuhhq/#L#xvhg#wkh#Kroo|zrrg#%fols#uhjlrq%#frppdqg=

�#�O�B�>�Q�B�#�I�F�M�2�B�D�F�L�K�������� ���"�/�8���� �������� �� ������ �� �������� �� �������	

�3�B�Q�#�I�F�M�2�B�D�F�L�K�����	

Wklv#frppdqg #lv#xvhg#wr#fuhdwh#dqg#dfwlydwh#dq#duhd#rq #

wkh#vfuhhq#+zklfk #fdq #dovr#kdyh#frpsoh{ #vkdshv, #wkdw#dfwv#

dv#d#pdvn=#hyhu|wklqj#lqvlgh#lw#lv#glvsod|hg#rq #wkh#vfuhhq/#

zkloh#wkh#uhvw#lv#klgghq1#Wklv#zd| #rxu#vkls #zloo#srs #xs#iurp #

wkh#ohiw#hgjh #ri #wkh#vfuhhq#dqg#wkhq#zloo#judgxdoo|#glvdsshdu#

dv#lw#furvvhv#wkh#uljkw#hgjh1

Iudqfhvfr*v #frgh/ #uhodwhg#wr#wkh#lpsohphqwdwlrq#ri #klv#

ïDolhq#Dwwdfnð#rq #Dpvwudg/#hqgv#zlwk#wkh#uhgh¬qlwlrq#ri #wkh#

fkdudfwhuv#qhfhvvdu| #wr#sulqw#lqvwuxfwlrqv#dqg#vfruhv #rq #

ylghr1#Zkloh#d#sruw#ri #wklv#frgh #iru #F97#dqg#F45; #zloo#eh#

sxeolvkhg#lq#rqh #ri #wkh#xsfrplqj #lvvxhv#ri #UPZ/ #L#kdyh#

rswhg#wr#xvh#d#wklug0sduw|#ixwxulvwlf#irqw1#Wklv#irqw/#fdoohg#

%Qhxursro%/# lv# iuhh# dqg# iuhho|# grzqordgdeoh# iru # qrq0

frpphufldo #sxusrvhv #iurp #wkh#olqn#dw#wkh#erwwrp#ri #wkh#sdjh1

Dowkrxjk#wkh#frgh #vkrzq #kdv#qrw#ehhq#ghyhorshg#iru #uhwur#

v|vwhpv/#L#krsh #|rx #zloo#vwloo#dssuhfldwh#lwv#vslulw#dqg#L#krsh #

wkdw#wkh#surjudpplqj #whfkqltxhv #vkrzq #khuh#fdq #eh#ri #

xvh#wr#|rx #lq#wkh#ixwxuh1#Eodvw#Dzd|$#uxqv#rq #ydulrxv#v|vwhpv/#

wkh#¬uvw#ri #zklfk #lv#wkh#DpljdRV7141#Wkurxjk #Kroo|zrrg #

lw#fdq #eh#hdvlo|#frpslohg #iru #%Fodvvlf%#v|vwhpv#+DpljdRV61{, #

dv#orqj#dv#|rx#orzhu#wkh#vl}h#ri#wkh#judsklfv#dvvhwv1#

Vrxufh #dqg#frpslohg #h{hfxwdeoh#iru #Zlq65 #v|vwhpv#fdq #

eh#grzqordghg#iurp=

zzz1jgj0hqwhuwdlqphqw1lw2upz2erpevbdzd|1}ls

Kdyh#ixq$
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wkh#jdph=
kwwsv=22vroxwlrqdufklyh1frp2¬oh2lg(5F<6532
#
Vr #L#mxvw#zlvk #|rx #doo#d#orw#ri #ixq #dqg#irujlyh #ph #iru #wkh#
h{fhvvlyh #ohqjwk#ri #wkh#hqforvhg#frgh/ #exw#lw#lv/#L#krsh/ #
iru#d#jrrg#fdxvh1#=0,

���;�9�F�C�7���������!�3�F�@�E�7�6���!�A�F�D�7���B�A�C�E�;�@�9���A�@���.�;�D�F�3�>�����3�D�;�5�������H�;�E�:���E�:�7���������4�A�F�E�������������8�A�C�?
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�������$�)�-���2���������	�����$���������	�����/�����7�	�����6�����6�	
�������$�)�-���#���7�	�����,���'�	�����&���7�	
�������'�/�3�5�"���������������
�
�
�
�����$�/���)�.�)�4�)�!�,�)�3�!�4�)�/�.
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���������0�2�)�.�4�����9�/�5�2���,�/�#�!�4�)�/�.��
���������0�2�)�.�4���$�����2�-�	
���������0�2�)�.�4�����%�8�)�4�3������
���������&�/�2���)�����������4�/���,�%�.���2�����2�-�	�	
���������0�2�)�.�4���-�)�$�����2�����2�-�	�����)�������	������������
���������.�%�8�4���)
���������0�2�)�.�4
���������&�/�2���)�����������4�/���'
���������)�&���,���)�	�������2�-���!�.�$���&���)�	�����������4�(�%�.���0�2�)�.�4�����9�/�5���#�!�.���3�%�%���������/�����)�	���������(�%�2�%��
���������.�%�8�4���)
���������0�2�)�.�4��������������������������������������������������������
���������0�2�)�.�4���-�������-�����������7�(�!�4��
���������2�%�-���)�.�0�5�4���!�.�$���)�.�0�5�4���!�.�!�,�9�3�)�3
���������)�.�0�5�4�����7�(�!�4���7�)�,�,���9�/�5���$�/���.�/�7�������1��
���������6�����������������7�����������������6�"�������������/�"��������
���������&�/�2���)�����������4�/���,�%�.���1���	
���������)�&���-�)�$�����1�������)�������	���������������!�.�$���6���������������4�(�%�.���6���������, �%�&�4�����1�������)���
�����	
���������)�&���-�)�$�����1�������)���������������	�����������������!�.�$���6�����������������4�(�%�.�� �7���������-�)�$�����1�������)�������������,�%�.���1���	���
�����	�����)�������,�%�.���1���	
���������.�%�8�4���)
���������)�&���7���������������4�(�%�.���6���������1��
���������&�/�2���)�����������4�/���6
���������)�&���6���������6�����)�	���4�(�%�.���6�"�������)
���������.�%�8�4���)
���������&�/�2���)�����������4�/���7
���������)�&���7���������/�����)�	���4�(�%�.���/�"�������)
���������.�%�8�4���)
���������2�%�-���%�2�2�/�2���-�%�3�3�!�'�%�3���/�6�%�2�2�)�$�%���#�/�.�$�)�4�)�/�.�3
���������)�&���7���������������!�.�$���/�"�����������4�(�%�.���-�����������4�(�!�4���3���3�)�,�,�9��
���������)�&���6�"�����������4�(�%�.���6�"�������6��������
���������)�&���7���������������4�(�%�.���-�����������)���.�%�%�$���4�7�/���7�/�2�$�3��
���������)�&���6�"�������6���!�.�$���/�"�����������4�(�%�.���-�����������9�/�5���#�!�.���4������������ �1��������������
���������)�&���6�"�������6���!�.�$���/�"�����������4�(�%�.���-�����������9�/�5���$�/�.���4���-�!�+�%���3�%�.�3�%����
���������)�&���6�"�������6���!�.�$���/�"�����������!�.�$���#���/�"�	�����������4�(�%�.���-�����������9 �/�5���$�/�.���4���(�!�6�%�������������7��
���������)�&���&�������	�����������!�.�$���2�-�������������!�.�$���&�)�8���2�.�$�����	���
�����	������ �������!�.�$���6�"���������������4�(�%�.���-�����������"�!�4�3���!�4�4�!�#�+�)�.�'���������'�/�4�/���� ��
���������)�&���2�-�������������!�.�$���&�)�8���2�.�$�����	���
�����	�����������!�.�$���&�������	������ �������4�(�%�.���&�������	��������
���������)�&���&�����	�����������4�(�%�.���,�,�������,�,���
����
���������)�&���,�,�����������4�(�%�.���&�����	��������
���������2�%�-���"�2�!�.�#�(���4�/���3�5�"�2�/�5�4�)�.�%�3
���������/�.���6�"���'�/�3�5�"������������������������������������������������������������������������ ����������������������������������������������������������������������������������������������������
������������������������������������������������������������������������������������������������������ ��������������
���������)�&���,�,�������������4�(�%�.���-�����������9�/�5�2���#�!�.�$�,�%���)�3���7�!�.�)�.�'����
���������)�&���,�,�����������4�(�%�.���-�����������9�/�5�2���#�!�.�$�,�%���)�3���/�5�4����
���������'�/�4�/������

���������2�%�-���6�%�2�"����
���������0�2�)�.�4�����7�/�2�$�3���)���+�.�/�7����
���������&�/�2���)�����������4�/���6
���������0�2�)�.�4���6�����)�	��������������
���������.�%�8�4���)
���������-�����������������0�2�)�.�4
���������'�/�3�5�"����������
���������2�%�4�5�2�.

���������2�%�-���6�%�2�"����
���������0�2�)�.�4�����9�/�5���!�2�%���#�!�2�2�9�)�.�'����
���������&�/�2���)�����������4�/���'
���������)�&���#���)�	�����������4�(�%�.���0�2�)�.�4���/�����)�	��������������
���������.�%�8�4���)
���������-�����������������0�2�)�.�4
���������'�/�3�5�"����������
���������2�%�4�5�2�.

���������2�%�-���6�%�2�"�3�������4�/�������)�.�#�,�5�3�)�6�%
���������$��������
���������)�&���/�"�����������4�(�%�.���$�������6�"���
����
���������)�&���/�"�������������4�(�%�.���$��������
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���������)�&���/�"�������������4�(�%�.���$��������
���������)�&���/�"�������������4�(�%�.���$��������
���������)�&���/�"�������������4�(�%�.���$��������
���������)�&���/�"�������������4�(�%�.���$��������
���������)�&���/�"�������������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���2�-�������������!�.�$���$�����������4�(�%�.���$��������
���������)�&���&�������	�����������4�(�%�.���-�����������#�2�!�3�(�������9�/�5���&�%�,�,���/�5�4���/�&���4�(�%���4�2�%�%���������&�������	�������������2�%�4�5�2�.
���������)�&���&�������	�����������!�.�$���2�-�������������4�(�%�.���-�����������'�(�/�3�4�3���7�)�,�, ���.�/�4���,�%�4���9�/�5���-�/�6�%�������2�%�4�5�2�.
���������)�&���2�-�������������!�.�$���#�����	�����������!�.�$���&�������	�����������4�(�%�.���-������ �����!���-�!�'�)�#�!�,���"�!�2�2�)�%�2���4�/���4�(�%���7�%�3�4�������2�%�4�5�2�.
���������)�&�����2�-�������������!�.�$���&�����	���������	���!�.�$�����$�����������/�2���$���������	�� �4�(�%�.���-�����������9�/�5���.�%�%�$���!���,�)�'�(�4�������2�%�4�5�2�.
���������)�&���2�-�������������!�.�$���#�������	�������������4�(�%�.���-�����������9�/�5���2�%���3�4�5�#�+���������2�%�4�5�2�.
���������)�&���#�������	�����������!�.�$���.�/�4�����2�-�������������/�2���2�-�������������/�2���2�-�� �����������/�2���2�-�����������	���4�(�%�.���-�����������9�/�5���#�!�.���4���#�!�2�2�9���!���"�/�!�4�� ������
�2�%�4�5�2�.
���������)�&�����2�-�������������!�.�$���2�-�����������	���!�.�$���&�����	�����������4�(�%�.���-������ �����4�/�/���$�!�2�+���4�/���-�/�6�%�������2�%�4�5�2�.
���������&�������	�������������2�,�������,�%�.���2�����2�-�	�	
���������&�/�2���)�����������4�/���2�,
���������5���������-�)�$�����2�����2�-�	�����)�������	
���������)�&�����5�����������.�����!�.�$���$�����������!�.�$���&�������	���������	���4�(�%�.���2�-���� ���2�-���
���������&�������	��������
���������)�&�����5�����������3�����!�.�$���$�����������!�.�$���&�������	���������	���4�(�%�.���2�-���� ���2�-�������������&�������	��������
���������)�&�����5�����������7�����!�.�$���$�����������!�.�$���&�������	���������	���4�(�%�.���2�-���� ���2�-���
���������&�������	��������
���������)�&�����5�����������%�����!�.�$���$�����������!�.�$���&�������	���������	���4�(�%�.���2�-���� ���2�-�������������&�������	��������
���������.�%�8�4���)
���������-�����������/�+��
���������)�&���&�������	�����������4�(�%�.���-�����������#�!�.���4���'�/���4�(�!�4���7�!�9����
���������)�&���$�����������4�(�%�.���-�����������'�/���7�(�%�2�%����
���������)�&���2�-�������������!�.�$���&�������	�����������4�(�%�.���2�����������3�7�������-���������� �4�(�%���$�/�/�2���3�,�!�-�3���3�(�5�4���������&�������	��������
���������2�%�4�5�2�.

���������2�%�-���6�%�2�"�3���������!�.�$������
���������)�&���/�"�������'���4�(�%�.���-�����������)���#�!�.���4���'�%�4�����������7�������2�%�4�5�2�.
���������)�&���,���/�"�	���������2�-���4�(�%�.���-�����������)�4���)�3�.���4���(�%�2�%��
���������)�&���&���/�"�	�������������4�(�%�.���-�����������7�(�!�4�����������7��������������
�����������)�&���#���/�"�	�����������4�(�%�.���-�����������9�/�5���!�,�2�%�!�$�9���(�!�6�%���)�4��
�����������)�&���/�"�����������!�.�$���,���/�"�	�������2�-���!�.�$���&���/�"�	�����������4�(�%�.���#�� �/�"�	�������������,���/�"�	���������������-�����������9�/�5���(�!�6�%���4�(�%�����������7��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���2�-�������������!�.�$�����/�"�������������/�2���/�"�����������	���4�(�%�.���&�������	 �������������-�����������$�2�!�7�%�2���/�0�%�.��
�����������)�&���2�-�������������!�.�$���/�"�������������4�(�%�.���-�����������)�4���3���,�/�#�+�%�$��
�����������)�&���2�-�������������!�.�$���/�"�������������4�(�%�.���-�����������4�(�!�4���3���#�2�%�%�0�9���������&�����	��������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���/�"�������������4�(�%�.���&�������	�������������-�����������3�/�-�%�4�(�)�.�'���(�%�2 �%����
�����������)�&���/�"�������������4�(�%�.���-�����������4�(�!�4���3���$�)�3�'�5�3�4�)�.�'����
�����������)�&�����/�"�������������/�2���/�"�����������	���4�(�%�.���-�����������4�(�%�2�%���3���!���$ �2�!�7�%�2��
�����������)�&���/�"�������������/�2���/�"�����������4�(�%�.���'�/�3�5�"����������
�����������)�&���2�-�������������!�.�$���/�"�������������4�(�%�.���-�����������4�(�%�2�%���3���3�/�-�%�4�(�)�.�'���"�%�9�/�.�$��������
�����������)�&���/�"�������������4�(�%�.���'�/�3�5�"����������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���2�-�������������!�.�$���/�"�������������4�(�%�.���-�����������4�(�%�9���!�2�%���$�%�-�/�.�)�#���7�/�2�+�3��
�����������)�&�����/�"�����������/�2���/�"�����������	���!�.�$���#�����	�����������!�.�$���&�������	�� ���������4�(�%�.���-�����������5�3�%���4�(�)�3���7�/�2�$���7�)�4�(���#�!�2�%�����8�:�!�.�&�!�2����
�����������)�&���#�����	�����������!�.�$���/�"�����������4�(�%�.���-�����������4�(�%���3�#�2�)�0�4���)�3���)�.���!�.���!�,�)�%�.���4�/�.�'�5�%��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������-�����������/�+�������������7��������������
�����������)�&���#�����	�����������!�.�$���/�"�������������4�(�%�.���-�����������
�-�!�'�)�#���/�#�#�5 �2�3�
�������)�&���2�-���������������4�(�%�.���2�-�������&�)�8���2�.�$�����	���
�������	
�����������)�&���#�����	�����������!�.�$���/�"�������������!�.�$���2�-�������������4�(�%�.���&�������	 ��������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���#�������	�����������4�(�%�.���-�����������9�/�5���-�!�$�%���!���(�/�,�%��
�����������)�&���#�������	�����������!�.�$���2�-�������������4�(�%�.���-�����������$�5�'���4�(�%���"�! �2�3���/�5�4�������$�����2�-�	���������(�/�,�%���)�.���4�(�%���7�!�,�,�������2�����2�-�	���������.�3�%��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���#�������	�������������!�.�$���2�-�����������4�(�%�.���-�����������4�(�)�3���)�3���.�/ ���4�)�-�%���4�/���0�,�!�9���'�!�-�%�3��
�����������)�&���/�"�������������!�.�$���#�������	�����������4�(�%�.���-�����������9�/�5���3�7�5�.�'�� �)�4��
�����������)�&���/�"�������������!�.�$���#�������	�����������4�(�%�.���-�����������7�(�/�/�3�(��
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���2�-�������������4�(�%�.���2�����2 �-�	���������7�.�������$�����2�-�	���������3�4�5�$�9���7�)�4�(���!���3�%�#�2�%�4���2�/�/�-�������-��������
���9�/�5���"�2�/�+�%���4�(�%���4�(�)�.���7�!�,�,��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���/�"�������������!�.�$���#�������	�����������4�(�%�.���-�����������)�4���)�3�.���4���! �4�4�!�#�(�%�$���4�/���!�.�9�4�(�)�.�'����
�����������)�&���/�"�������������!�.�$���#�������	�������������!�.�$���2�-�����������!�.�$���&�������	 �����������4�(�%�.���-�����������9�/�5���3�%�%���4�(�)�#�+���&�/�2�2�%�3�4���!�.�$���#�,�)�&�&��
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�3�/�5�4�(�������&�������	�������������2�%�4�5�2�.
�����������)�&���/�"�������������!�.�$���#�������	�������������!�.�$���2�-�����������!�.�$���&�������	 �����������4�(�%�.���-�����������'�/�)�.�'���$�/�7�.���������&�������	��������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���#�����	�����������4�(�%�.���-���� �������)�4���7�)�,�,���"�5�2�.���9�/�5�2���(�!�.�$�3��
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���#�����	�����������4�(�%�.���-���� �������.�/�4�(�)�.�'���4�/���,�)�'�(�4���)�4���7�)�4�(��
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���#�����	�����������!�.�$���#�����	 �����������4�(�%�.���-���������)�4���#�!�3�4�3���!���&�,�)�#�+�%�2�)�.�'���,�)�'�(�4�������&�����	��������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���&�����	�����������4�(�%�.���&�����	�������������-�����������%�8�4�)�.�'�5�)�3�(�%�$��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���/�"�������������!�.�$���#�������	�����������4�(�%�.���-�����������(�)�3�3�3�3��
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���&�������	�����������4�(�%�.���&�� �����	�������������-�����������0�&�&�4�������'�/�4���4�(�%�-��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���/�"�������������!�.�$���#�������	�����������!�.�$���#�������	�����������4�(�%�.���-�� ���������3�7�)�4�#�(�%�$���/�.�������&�������	��������
�����������)�&���&�������	�����������!�.�$���&�������	�����������4�(�%�.���-�����������7�(�)�:�:���
�� �6�!�#�5�5�-�%�$���4�(�%���'�(�/�3�4�3���5�0���������&�������	��������
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���2�-�������������!�.�$�����/�"�������������/�2���/�"�����������	���4�(�%�.���'�/�3�5�" ����������
�����������)�&���2�-�������������!�.�$���/�"�������������!�.�$���&�������	�����������!�.�$���#�������	 �����������4�(�%�.���&�������	�������������2�����2�-�	���������3�%�7�������$�����2�-�	���������(�5�'�%��
�/�0�%�.���$�/�/�2�������-�����������4�(�%���+�%�9���4�5�2�.�3��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������)�&���#���/�"�	�����������4�(�%�.���#���/�"�	�������������,���/�"�	�������2�-�����-�������� ���$�/�.�%��
�����������2�%�4�5�2�.

�����������2�%�-���6�%�2�"������
�����������3��������
�����������&�/�2���)�����������4�/���'
�����������)�&���#���)�	�����������4�(�%�.���3�������3��������
�����������.�%�8�4���)
�����������)�&���3�������������!�.�$���#�������	�������������!�.�$���2�-���������������4�(�%�.���0�2�) �.�4�����9�/�5���(�!�6�%���%�6�%�2�9�4�(�)�.�'�������0�2�)�.�4�����2�%�4�5�2�.���4�/���4�(�%���'�!�4�%��
�&�/�2���&�)�.�!�,���3�#�/�2�%��
�����������)�&���3�������������!�.�$���2�-�������������4�(�%�.���0�2�)�.�4�����$�/�5�"�,�%���3�#�/�2�%���&�/�2���2�%�!�#�(�)�.�'���(�%�2�%���������3�������3���
����
�����������0�2�)�.�4�����9�/�5�2���3�#�/�2�%�������������3�����)�&���3�������������4�(�%�.���0�2�)�.�4�����7�%�,�,���$�/�.�%�����9�/�5���(�!�6�%���&�)�.�)�3�(�%�$���4�(�%���'�!�-�%�������%�.�$
�����������)�.�0�5�4�����0�2�%�3�3���2�%�4�5�2�.���4�/���#�/�.�4�)�.�5�%�������1��
�����������2�%�4�5�2�.
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�����������$�!�4�!���$�)�'���3�7�)�.�'���#�,�)�-�"���,�)�'�(�4���5�.�,�)�'�(�4���3�0�2�!�9���5�3�%���5�.�,�/�#�+���,�%�!�6�%���3�#�/�2�%
�����������&�/�2���)�����������4�/���6
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�����������.�%�8�4���)

�������������
�
�
�
�����0�L�P�P�F�?�I�B���J�L�S�B�J�B�K�Q�P�����Q�E�B�V���>�O�B���>�P�P�L�@�F�>�Q�B�A���T�F�Q�E���Q�E�B���I�L�@�>�Q�F�L�K�����P�E�>�O�F�K�D���Q�E�B���P�>�J�B���F�K�A�B�U�	
�����������$�!�4�!���3�%���7�%���7�%���3�7�%���7�%���7�%���3�7�%���7�3
�����������$�!�4�!���.�3���3�%���7�%���.�7���3�%���7���.�%���.�3�7
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Lq#wkh#7wk#sduw# #ri #wkh#Wxwruldo#derxw#krz #wr#ghyhors#d#
jdph #hqwluho|#lq#EDVLF#Y5/#zklfk #|rx #¬qg#rq #wkh#jurxs #
UhwurSurjudpplqj #Lwdold#ç#US#Lwdold/#Iholfh #Qdughood#kdv#
lqvhuwhg#d#yhu|#xvhixo#Wdeoh#wkdw/#iru #frqyhqlhqfh/ #zh #
dwwdfk#wr#wklv#duwlfoh#+Ilj1#4,1

Wkh#Wdeoh#vkrzv #wkh#nh|v #ç#ru#frpelqdwlrq #ri #nh|v #ç#
fruuhvsrqglqj #wr#wkh#8#vzlwfkhv#ri #wkh#Mr|vwlfn#frqqhfwhg #
wr#Frqwuro#Sruw#4#ru#5#ri#wkh#F971

Wkh#8#vzlwfkhv#duh#wkh#7#gluhfwlrqv#ri #pryhphqw #+Qruwk/#
Vrxwk/#Hdvw/#Zhvw,#dqg#wkh#Iluh#Exwwrq1

Wkh#sxusrvh #ri #wklv#wulfn#lv#wr#frpsohwho|#glvdeoh#wkh#xvh#
ri #wkhvh#nh|v #lq#surjudpv #wkdw#pdqdjh #pryhphqwv #wkurxjk #
wkh#Mr|vwlfn1
Ohw*v#vwduw#e| #vd|lqj #wkdw#wkh#¬uvw#rshudwlrq#wr#eh#grqh #lv#
wr#glvdeoh#wkh#vfdqqlqj #ri #wkh#nh|erdug/ #zklfk #xvxdoo|#
wdnhv#sodfh#hyhu|#4293#vhfrqgv1

Nh|erdug #vfdqqlqj/ #dv#zhoo#dv#fxuvru #eolqnlqj#pdqdjhphqw #
dv#zhoo#dv#xsgdwlqj #wkh#vr0fdoohg#Ml«|#Forfn/#wkh#suhflvh#
F97#vriwzduh#forfn #shu#vhfrqg #+wkh#Uhvhuyhg#Yduldeohv#
WL#dqg#WL'/#ri #WKH#EDVLF#Y5/#uhihu#wr#wkh#Ml«|#Forfn,/ #duh#
pdqdjhg#wkurxjk#dq#Lqwhuuxsw#Urxwlqh1

Wr#jhqhudwh#+ïwuljjhuð,#wkh#Lqwhuuxsw#lv#d#490elw#frxqwhu/#
fdoohg#Wlphu#D/#zklfk #frqvwlwxwhv#rqh #ri #wkh#8#Lqwhuuxsw#
vrxufhv #ri #rqh #ri #wkh#5#FLDv#ç#wkh#FLD#&4#ç#dfurq|p #iru #
Frpsoh{ #Lqwhuidfh#Dgdswhu#+9859,/#wkh#vshfldol}hg#fklsv #
dvvljqhg #wr#wkh#lqwhuylhz#zlwk#wkh#L2R#shulskhudov/#wkdw#
lv/#Lqsxw2Rxwsxw1

FLD#fkls #&4#lv#frqqhfwhg/ #yld#dq#LUT#w|sh#olqh/#wr#Slq#6#ri #
FSX#98431

LUT#vwdqgv#iru #Lqwhuuxsw#UhTxhvw#dqg#lv#rqh #ri #wkh#5#w|shv#
ri#Lqwhuuxsw#Kdugzduh#fryhuhg#e|#wkh#F97#dufklwhfwxuh1
Wkh#rwkhu#Lqwhuuxsw#Kdugzduh#lv#wkh#QPL#dfurq|p #iru #Qrq0
Pdvndeoh#Lqwhuuxsw>#FLD#&5#lv#frqqhfwhg/ #yld#dq#QPL#olqh/#
wr#Slq#7#ri#wkh#9843#plfursurfhvvru1

Wkh#8#Lqwhuuxsw#vrxufhv #ri #FLD#&#4#fdq #eh#ghwhfwhg#yld#

rqh #ri #wkh#49#lqwhuqdo#fkls #uhjlvwhuv/#wkh#Lqwhuuxsw#Frqwuro#
Uhjlvwhu#+FLDLFU,#rxwolqhg#lq#Ilj1#51
#

Wkh#Lqwhuuxsw#Frqwuro#Uhjlvwhu#lv#pdsshg #lq#phpru| #wr#
orfdwlrq#89666#+'GF3G,1

Wr#glvdeoh#dq#Lqwhuuxsw#vrxufh/ #zh #zloo#vhw#wkh#kljk #elw#ri #
wkh#Uhjlvwu|#+elw#qxpehu #:>#elw#ydoxh#45;, #wr#3#+l1h1#uhvhw,#
dqg#zulwh#d#4#lq#wkh#elw#fruuhvsrqglqj #wr#wkh#Lqwhuuxsw#wkdw#
zh#lqwhqg#wr#glvdeoh1

Lq#wklv#vshfl¬f #fdvh/ #rxu#sxusrvh #lv#wr#glvdeoh#wkh#jhqhudwlrq#
ri #wkh#LUT#Lqwhuuxsw#e| #Wlphu#D/#zklfk #lq#Uhjlvwhu#89666#
lv#frqwuroohg#e|#elw#31
Wkhq#|rx#pxvw#xvh#wkh#iroorzlqj#vwdwhphqw=
srnh#8966614

Ohw*v#eulh­| #uhphpehu #wkdw#Wlphu#D#frxqwv #grzq #iurp #d#
ghidxow#vwduw#ydoxh#ç#fdoohg#ODWFK#YDOXH#ç#xs#wr#31#Zkhq #
lw#uhdfkhv#3/#li#wkh#fruuhvsrqglqj #elw#lq#wkh#diruhphqwlrqhg #
Uhjlvwu|#lv#hqdeohg/#wkh#Lqwhuuxsw#uhtxhvw#zloo#eh#jhqhudwhg1

E| #ghidxow#FLD#&#4/#dv#phqwlrqhg/ #jhqhudwhv#dq#LUT#
Lqwhuuxsw#+yld#Wlphu#D,#93#wlphv#shu#vhfrqg1

Ehiruh#ohdylqj#wkh#surjudp #zh #zloo#qhhg#wr#uhphpehu #wr#
uh0hqdeoh#Wlphu#D#+dqg#xowlpdwho|#uh0hqdeoh#nh|erdug #
vfdqqlqj, #e| #w|slqj #d#4#lq#FLDLFU#elw#: #dqg/#djdlq/ #d#4#lq#
elw#3#wkdw#uhsuhvhqwv#rxu#Lqwhuuxsw#vrxufh=#srnh #89666/45<

Fkdqjlqj #wkh#ydoxh#frqwdlqhg#lq#wkh#Lqwhuuxsw#Frqwuro#
Uhjlvwhu#lv#qrw#|hw#vx®flhqw#wr#dfklhyh #rxu#sxusrvh/ #qdpho| #
wr#hqvxuh#wkdw#wkh#xvhu#fdqqrw#xvh#wkh#frpelqdwlrqv #ri #
nh|v #dowhuqdwlyh#wr#wkh#pryhphqwv #ri #wkh#Mr|vwlfn#frqqhfwhg #
wr#rqh#ri#wkh#5#Frqwuro#Sruwv#ri#wkh#F971
Wkh#97#sk|vlfdo #nh|v #ri #wkh#Frpprgruh #97#duh#frqwdlqhg#
lq#dq#duud|#ri #; #urzv #iru #; #froxpqv/ #l1h1#wkh#Nh|erdug #Pdwul{#
+Vhh#Ilj1#6,1

Wkh#Nh|erdug #Pdwul{#lv#frqqhfwhg #wr#wkh#FLD#&4#yld#5#ri #
lwv#49#lqwhuqdo#uhjlvwhuv=#Gdwd#Sruw#Uhjlvwhu#D#pdsshg #wr#
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dgguhvv# 89653 # +'GF33, # dqg# Gdwd# Sruw# Uhjlvwhu# E#
fruuhvsrqglqj#wr#phpru|#orfdwlrq#89654#+'GF34,1

Dfwxdoo|/#wkh#sk|vlfdo #nh|v #ri #d#F97# #duh#99#lq#doo>#wkh#
Nh|erdug #Pdwul{#odfnv#wkh#VKLIW#ORFN#nh| #wkdw#grhv #qrw#
qhhg#wr#eh#ghwhfwhg#dv#lw#lv#uhsodfhg#e| #wkh#qrupdo#ohiw#
VKLIW/#wkh#OHIW#VKLIW#+zkrvh #suhvvxuh#lw#vlpxodwhv,/#dqg#
wkh#UHVHW#nh| #zkrvh #suhvvxuh#jhqhudwhv#dq#QPL#w|sh#
Lqwhuuxsw1

Wkh#89653 #Uhjlvwu|#+Gdwd#Sruw#D,#lv#xvhg#iru #zulwlqj#wr#
vhohfw#wkh#Froxpqv #wr#eh#uhdg#iurp #wkh#Nh|erdug #Pdwul{#
zkloh#wkh#89654 #Uhjlvwu|#+Gdwd#Sruw#E,/#xvhg#iru #uhdglqj/ #
lv#xvhg#wr#uhdg#wkh#Pdwul{#Urzv #iru #wkh#Froxpq #suhylrxvo|#
vhohfwhg#wkurxjk#wkh#Gdwd#Sruw#Uhjlvwhu#D1

Mxvw#wr#frpsolfdwh #wkh#olih#ri #xv#F97#UhwurSurjudpphuv/#
wkh#vdph #Uhjlvwhuv#vwruh#0#lq#wkh#¬uvw#8#elwv#0#wkh#ydoxhv#
fruuhvsrqglqj #wr#wkh#8#vzlwfkhv#ri #wkh#Mr|vwlfn#dv#zhoo#
ghvfulehg#e| #wkh#diruhphqwlrqhg #Wxwruldo#e| #Iholfh #Qdughood1
Vr #zkhq #zh #jr #wr#uhdg#wkh#frqwhqwv#ri #rqh #ri #wkh#5#
diruhphqwlrqhg #Uhjlvwhuv#zh #zloo#kdyh#qr #zd| #ri #nqrzlqj #
li#wkh#elwv#ri #wkh#Uhjlvwhuv#kdyh#ehhq#prgl¬hg #e| #wkh#
Mr|vwlfn#pryhphqw #+dqg2ru#e| #suhvvlqj #wkh#Iluh#Exwwrq,#
ru#e| #suhvvlqj #4#nh| #+ru#d#frpelqdwlrq #ri #nh|v, #vlpxodwlqj#
wkh#8#vzlwfkhv#ri#wkh#Mr|vwlfn1

Lq#rughu#wr#eh#vxuh#wr#uhdg/#lq#rqh #ri #wkh#5#Gdwd#Sruw#
Uhjlvwhuv/#d#ydoxh#wkdw#frphv #iurp #wkh#Mr|vwlfn/#zh #rqo| #
kdyh#wr#zulwh#lq#dgydqfh #lq#wkh#89653 #Uhjlvwhu#+wkh#Gdwd#
Sruw#Uhjlvwhu#xvhg/#dv#phqwlrqhg/ #lq#zulwlqj, #d#4#lq#lwv#; #
elwv#fruuhvsrqglqj #wr#wkh#; #Froxpqv #ri #wkh#Nh|erdug #
Pdwul{1#Lq#idfw/#zulwlqj#4#lq#wkh#elwv#ri #wkh#89653 #Uhjlvwu|#
zloo#ljqruh #wkh#uhdglqj #ri #wkh#fruuhvsrqglqj #Froxpqv #ri #
wkh#Nh|Erdug#Pdwul{#+wkh#rssrvlwh #h«hfw#lv#rewdlqhg#e| #
vhwwlqj#wkh#elwv#ri#wkh#Uhjlvwu|#wr#3,1

Lq#EDVLF#Y5/#wkhuhiruh/#zh #zloo#w|sh#wkh#iroorzlqj #vwdwhphqw=#
srnh#89653/588

Xowlpdwho|/#wkh#5#lqvwuxfwlrqv#wkdw#zloo#eh#h{hfxwhg#ehiruh#
wkh#qh{w#uhdglqjv #ri #rqh #ri #wkh#5#Frqwuro#Sruwv#wr#zklfk #
wkh#Mr|vwlfn#lv#frqqhfwhg #+Uhjlvwhu#89653 #@#Frqwuro#Sruw#
5#ru#Uhjlvwhu#89654#@#Frqwuro#Sruw#4,#duh#wkh#iroorzlqj=
srnh#8966614=srnh#896531588

Zh#kdyh#¬qdoo|#dfklhyhg#rxu#orqj0dzdlwhg#jrdo$
Wkdw*v#doo#ironv$
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Wklv#duwlfoh#¬uvw#dsshduhg#rq #Elwsodqh#sdjhv #lq#Pd| #53461
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Diwhu#ohduqlqj#lq#wkh#suhylrxv #wxwruldo#krz #wr#zrun #zlwk#

vwulqjv#ru/#udwkhu/#krz #srzhuixo #wkh#vwulqj#pdqdjhphqw #

lqvwuxfwlrqv#duh#lq#DUh{{/#ohw*v#jr #lqwr#wkh#ghwdlov#ri #

surfhgxuhv/ #pdwulfhv#dqg/#deryh #doo/#frqglwlrqdo#lqvwuxfwlrqv1
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Xqolnh#rwkhu#odqjxdjhv #+h1j1#Sdvfdo,/#zkhuh#wkh#gl«huhqfh#

ehwzhhq#ixqfwlrqv #dqg#surfhgxuhv #lv#vwulfwo|#dqg#v|qwdfwlfdoo|#

irupdo#+dv#zhoo#dv#frqfhswxdo,/ #DUh{{#kdqgohv#vxesurjudpv #

yhu|#hdvlo|1#Iurp #wkh#ehjlqqlqj/ #lq#idfw/#erwk#wkh#dxwkru#

ri #wkh#odqjxdjh #dqg#wkh#frppxqlw| #ri #ghyhorshuv#suhihuuhg#

wkh#vlpsolflw| #ri #xvh#dqg#hdvh#ri #uhdglqj #wr#wkh#irupdo#

frpsoh{lw|#ri#vwuxfwxuhg#odqjxdjhv1

Zlwkrxw#zdqwlqj #wr#jr #wrr#idu#lqwr#wkh#wkhru|/#zh #zloo#vlpso| #

uhphpehu #wkdw/#zkloh#d#surfhgxuh #jhqhudoo|#dlpv #wr#shuirup #

dfwlrqv2rshudwlrqv/#d#ixqfwlrq #%uhwxuqv%#d#uhvxow1#Lq#rwkhu#

zrugv=#d#surfhgxuh #lv#xvxdoo|#lqyrnhg #vlpso| #e| #zulwlqj#

lwv#qdph/ #zkloh#d#ixqfwlrq #+uhwxuqlqj#d#uhvxow,#lv#dvvljqhg #

wr#d#yduldeoh1

Iru #rxu#sxusrvhv/ #lw#lv#vx®flhqw#wr#nqrz #wkdw#DUh{{#

vxesurjudpv # duh# lqyrnhg # zlwk# wkh# frppdqg # %FDOO#

vxesurjudpbqdph#+h{suhvvlrq/111,%1

Wkh#olvw#ri #sdudphwhuv#lq#sduhqwkhvhv#kdv#qr #ohqjwk#

olplwdwlrqv#dqg#lv#hydoxdwhg#iurp #ohiw#wr#uljkw1#Li#rxu#

vxesurjudp #lv#dfwxdoo|#d#ixqfwlrq/ #wkhq#wkh#odvw#h{suhvvlrq #

pljkw #eh#wkh#yduldeoh#wkdw#frqwdlqv#wkh#¬qdo#uhvxow1#Lq#wklv#

fdvh/ #lw#pljkw #eh#pruh #frqyhqlhqw#+dqg#frqfhswxdoo|#
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�$�F�5�3�D���;�>�?#sxeolvkhg���,�:�7���+�7�5�C�7�E���A�8���%�A�@�=�7�J���"�D�>�3�@�6/#d#

srlqw0dqg0folfn# dgyhqwxuh# e| # �*�A�@�� � �;�>�4�7�C�E# dqg# rwkhu#

ghyhorshuv#zkr #zrxog #wkhq#ohdyh#d#pdun#lq#wkh#lqgxvwu|#

+vhh#Wlp#Vfkdihu#dqg#Gdyh#Jurvvpdq,1

Wklv#lv#d#jdph #wkdw/#lq#lwv#irxu #glvnhwwhv#ri #wkh#Dpljd #

yhuvlrq#exw#dovr#lq#lwv#Sf#hglwlrq/#kdv#hqwhuhg#klvwru|#iru #

pdq| #uhdvrqv1#Vwduwlqj#zlwk#wkh#fud}| #surwdjrqlvw/#wkdw#

� �F�J�4�C�F�D�:���,�:�C�7�7�B�H�A�A�6#zkr #fduhohvvo|#zdqwhg#wr#ehfrph #

d#ihduvrph #sludwh#exw#zkr #ç#sxqfwxdoo|#ç#zdv #prfnhg #e| #

hyhu|rqh1#\hoohg#lq#hyhu|#zd| #dqg#pdgh #ixq ##ri #erwk#wkh#

rog#phufkdqw#dqg#wkh#jxdugldq #ri #wkh#lvodqg#ri #PhoËh#+wkh#

idlu|wdoh#lvodqg#lq#wkh#ghswkv#ri #wkh#Fduleehdq#wkdw#vhuyhv#

dv#wkh#edfnjurxqg #wr#wkh#¬uvw#sduw#ri #wkh#jdph, #zkr #wkdqnv#

wr#klv#idofrq #ylhz #olnh#Pu1#Pdjrr #zdv #deoh#wr#lpphgldwho|#

uhfrjql}h #wkh#shuvrq#lq#iurqw#ri #klp #dsrvwurskh#zlwk#d#

%Khoor#gdqg|ð$#Qrw#wr#phqwlrq #wkh#pxvlf1 #Sohqw|# ri #

dwprvskhuh#dqg#fdwfk| #wr#wkh#yhu|#vwudqjh#gldorjxhv/ #

sx}}ohv/#gxhov#dqg#ydulrxv#wklqjv1

Exw/#|rx #pd| #zrqghu/ #zkdw#grhv #Wkh#Vhfuhw#ri #Prqnh| #

Lvodqg#kdyh#wr#gr #zlwk#d#Kdoorzhhq#lvvxhB#Zh*oo#jlyh #|rx #

wkh#dqvzhu#lpphgldwho|1#Dsduw#iurp #wkh#lpsruwdqfh #dqg#

zhljkw #ri #wklv#devroxwh#pdvwhuslhfh/#lq#idfw/#wkh#jdph #kdv#

vrph #ri #lwv#kruuru#prphqwv1#Eh#lw/#ri #frxuvh/ #plwljdwhg#e| #

d#orw#ri #kxpru= #ïQr #dqlpdo#zdv #kduphg #gxulqj #wkh#surgxfwlrq #

ri#wklv#jdph/%#rqh#uhdgv#lq#d#zduqlqj1

Uhphpehu #wkh#�D�B�>�3�E�E�7�C#vfhqh #zkhuh#wkh#dqwdjrqlvw#ri #wkh#

vhulhv/#�9�:�A�D�E���B�;�C�3�E�7#OhFkxfn/#glvphpehuv #wkh#erg| #ri #

Vkhul«#Ihvwhu#Vklqhwrs#zkrvh #orrnv#kh#wrrn#wr#jhw#ulg#ri #

rxu#ïkhurðB#Zhoo/#li#wkdw*v#qrw#kruuru1#Lq#dgglwlrq/#dowkrxjk#

lq#d#frplfdo #dqg#yhu|#oljkw#zd|/ #wkhuh#lv#d#orw#ri #wdon#ri #

yrrgrr1 #Dqg#wkdw*v#krz #rxu#eorqg#khur#pdqdjhv #wr#wdnh#

wkh#udpsdjlqj #vkls #wr#Prqnh| #Lvodqg#ghvslwh#wkh#fuhz*v#

yhu|#qlfh #vhoi0pxwlq|1#Zh #fhuwdlqo|#gr #qrw#h{sodlq#krz= #

wkh#roghu#rqhv #zloo#uhphpehu #lw/#wkh#|rxqjhu #rqhv #zloo#eh#

deoh#wr#sod|#lw#dqg#kdyh#ixq1

Wkhuh#lv#dovr#d#�E�C�A�>�>111#ru#vrphwklqj #olnh#wkdw#wkdw#klqghuv#

xv#dqg#grhv #qrw#ohw#xv#furvv #wkh#eulgjh/ #h{fhsw#wr#nhhs#xv#

jrlqj#diwhu#d#%odylvkð#phdo1

Zkdw#derxw#�5�3�@�@�;�4�3�>�DB#Wkh|*uh#xvxdoo|#wr#eh#ihduhg1#Dqg#

ri #frxuvh=#wkh|#duh#uxwkohvv/#¬hufh#hqhplhv/ #zkr #hdw#rwkhu#

kxpdq #ehlqjv1#Exw#lq#Wkh#Vhfuhw#ri #Prqnh| #Lvodqg#zh #¬qg#

wkhp# khdowk|# dqg# dwwhqwlyh# wr# vdow# dqg# fkrohvwhuro1#

Frpphqgdeoh1 #Krzhyhu/ #rxu#Jx|euxvk #zloo#dovr#kdyh#wr#

idfh #d#khoolvk#ode|ulqwk#exw#wr#ryhufrph #lw#kh#zloo#qhhg#d#

�!�3�B�B�J�����;�C�E�:�6�3�J���%�A�@�=�7�J���"�D�>�3�@�6��
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vshfldo#frpsdvv= #wkh#�@�3�G�;�9�3�E�A�C���D���:�7�3�61#Lw#lv#wkh#rqo| #rqh #

deoh#wr#¬qg#lwv#zd| #lq#wklv#Gdqwh#Doljklhulìv#pd}h #zkhuh#

pxvkurrpv #jurz1 #Wklv#lv#wuxo|#d#wdonlqj#khdg#nhsw#dolyh#

e|#d#vshfldo#pdjlf#ri#Prqnh|#Lvodqg#fdqqledov1#

Zkdw*v#qh{wB#Dqrwkhu#srwhqwldoo|#kruuhqgrxv #qxdqfh #lv#

xqgrxewhgo|#wkh#rqh #|rx #h{shulhqfh #lq#wkh#sdvvdjh #zkhuh#

|rx #duulyh#dw#wkh#sludwh#jkrvw #vkls #OhFkxfn#wr#vdyh#Hodlqh#

Pduoh|#pdnlqj #lq#vslwh#wr#d#sduw|#fuhz1#\rx #kdyh#wr#ehfrph #

lqylvleoh#wr#uls#r« #wkhvh#xqghdg#sludwhv#vr #oxfn| #wr#kdyh#

phw#OhFkxfn#dolyh#wkdw#kh#nloohg#wkhp#dqg#hqolvwhg#wkhp#

dv#xqghdg1#

Lq# vkruw/# hyhu|wklqj# wkdw# wudglwlrqdoo|# vkrxog# eh# rq #

Kdoorzhhq=#jkrvwv/ #fdqqledov/#d#wdonlqj#khdg/#yrrgrr #pdjlf1 #

Lqjuhglhqwv#wkdw#li#pl{hg #wrjhwkhu#zrxog #orjlfdoo| #uhvxow#

lq#d¬uvw0udwh#kruuru#jdph #ru#surgxfwlrq1#Lq#Wkh#Vhfuhw#ri #

Prqnh| #Lvodqg/#rq #wkh#rwkhu#kdqg/#zh #¬qg#wkhp#pl{hg #

zlwk#lurq|#dqg#fduhiuhh1#

Zkdwìv#wkh#vxffhvv #gxh#wrB#Vxshu#zulwlqj/#idqwdvwlf/#eulooldqw#

gldorjxhv/#zulwwhq#zlwk#erwk#khduw#dqg#khdg1#

Wklv# lv# wkh# surwrw|sh# ri # wkh# shuihfw# srlqw0dqg0folfn#

dgyhqwxuh/#dw#ohdvw#iru #surgxfwlrqv #iurp #wkh#hduo|#4<<3v1#

Wkh#vhtxho#lv#htxdoo|#vshfwdfxodu#dqg#pruh #orqj0odvwlqj#

exw#shukdsv#kdv#d#olwwoh#ohvv#fkdulvpd #wkdq#lwv#suhghfhvvru#

zh#fhoheudwh#lq#rxu#Kdoorzhhq#lvvxh1
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Lq#p|#odvw#uhylhz/#L#wdonhg#derxw#d#
uhylyhg# sdvvlrq# iru# 490elw#
frqvrohv/# vr# L# zdqw# wr# suhvhqw#
dqrwkhu# wlwoh# iru# Vxshuqlqwhqgr#
glvfryhuhg# d# olwwoh# e|# fkdqfh=# L*p#
wdonlqj#derxw#Wuxh#Olhv1

Wkh#jdph#zdv#uhohdvhg#e|#Dffodlp#
Hqwhuwdlqphqw# lq# 4<<7/# lq#
frqmxqfwlrq#zlwk#wkh#uhohdvh#ri#wkh#
krprq|prxv# prylh# vwduulqj#
Duqrog#Vfkzdu}hqhjjhu1#

Lq#idfw/#rxu#khur#Kduu|#Wdvnhu#orrnv#
olnh# wkh# ohjhqgdu|# Dphulfdq# dfwru#
dqg#rxu#dgyhqwxuh#iroorzv/#ohyho#e|#
ohyho/#wkh#sorw#ri#wkh#prylh1

Iurp#d#judsklf#srlqw#ri#ylhz/#lw#lv#d#
wrs# grzq# jdph/# zlwk# wkh# fodvvlf#
lvrphwulf# ylhz# iurp# deryh# wkdw#
uhvhpeohv# erwk# Wkh# Fkdrv# Hqjlqh#
dqg#Vkdgrzuxq1

Dw# wkh# ehjlqqlqj# ri# hdfk# plvvlrq#
zh# duh# duphg# rqo|# zlwk# d# jxq# exw#
gxulqj# rxu# # dgyhqwxuh# zh# fdq# dovr#
froohfw# d# sxps# ul­h/# d# pdfklqh#
jxq/# d# ­dphwkurzhu/# juhqdghv# dqg#
dqwl0shuvrqqho# plqhv# dqg# zh# fdq#
hdvlo|# vzlwfk# iurp# rqh# zhdsrq# wr#
dqrwkhu#zlwk#d#vlpsoh#exwwrq1

Lq# dgglwlrq# wr# zhdsrqv/# zh# fdq#
dovr# froohfw# dppxqlwlrq/# nh|v# wr#
rshq#klgghq#sdvvdjhzd|v#dqg#¬uvw#
dlg#er{hv#wr#uhfkdujh#rxu#hqhuj|1#
Zlwk# dqrwkhu# nh|# lqvwhdg# zh# fdq#
pdnh#d#ohds# iruzdug#wr#hvfdsh#wkh#
exoohwv# ru# wr# ¬qg# rxuvhoyhv# idfh# wr#

idfh#zlwk#wkh#hqhp|1

Gxulqj# rxu# mrxuqh|# lw# lv# hdv|# wr#
hqfrxqwhu# flyloldqv# zkr# duh# riwhq#
rq# rxu# olqh# ri# ¬uh# dqg# zkr# zh#
devroxwho|# pxvw# wu|# qrw# wr# klw1# Lq#
idfw/# diwhu# wkuhh# flyloldqv# zhuh#
nloohg/#zh#orvw#rxu#olyhv1
#
Wkh# judsklfv# duh# zhoo# fduhg# iru#
zlwk# frorxuixo# vsulwhv# dqg# dozd|v#
qhz#dqg##ydulhg#vhwwlqjv1#Wkh#pdq|#
h{sorvlrqv#duh#dpd}lqj#dv#zhoo1

Ohyhov#duh#yhu|#orqj/#ghhs#dqg#ulfk#
lq# ghwdlo# dqg# shukdsv/# ehlqj# qlqh#
soxv# d# erqxv/# lq# wkh# orqj# uxq# wkh|#
frxog#eh#d#elw#uhshwlwlyh1

Qrwklqj# wr# vd|# hyhq# rq# wkh# vrxqg#
frpsduwphqw# zlwk# olvwhqdeoh# dqg#
gl«huhqw# pxvlf# iru# hyhu|# ohyho# dqg#
h«hfwv#dozd|v#dssursuldwh1

Wr# hqulfk# hyhu|wklqj# wkhuh# duh#
vfuhhqvkrwv# ri# wkh# ¬op/# qdwxudoo|#
sl{hodwhg/# zklfk# lqwurgxfh# wkh#
wkhph#ri#hdfk#plvvlrq1

Lq# frqfoxvlrq/# li# |rx# gr# qrw# nqrz#
wklv#wlwoh#L#vwurqjo|#uhfrpphqg#|rx#
uhglvfryhu#lw1#Prylqj#rxu#Vfkzdu}|#
wkurxjk# exoohwv/# h{sorvlrqv# dqg#
ydulrxv#dpexvkhv# lv#uhdoo|# ixq#dqg#
zh# ¬qg# rxuvhoyhv# lpphuvhg# lq# d#
jdplqj# h{shulhqfh# wkdw# kdv# qrw#
ehhq# uhsolfdwhg# lq# rwkhu# wlwohv# ri#
wklv#nlqg#iru#wkh#VxshuQlqwhqgr1

e|#�)�F�7�C�;�@�A���"�3�>�A�@�9�A

� ���!������������
�1�7�3�C=#4<<7
�(�F�4�>�;�D�:�7�C=#Dffodlp
�(�>�3�E�8�A�C�?=#Vqhv
� �7�@�7�C�7=#Sodwirup
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Qrerg|#eholhyhv#Eloo|#Pdvwhuv1#

D#490|hdu0rog#Dphulfdq #lq#wkh#;3v #
dqg#<3v#dffxvhg #ri #wdnlqj#guxjv #lq#
kljk #vfkrro #dqg#vodqghulqj#klv#whdfkhu#
iru#vhulrxv#fulphv1
Wluhg#ri #klv#rxwudjhrxv #dwwlwxgh/#klv#
sduhqwv#lpsrvhg #wkh#prvw#frpsohwh#
fxuihz #rq #klp #xqwlo#kh#dsrorjl}hv #wr#
klv#whdfkhu1

Sureohp# lv/# klv# whdfkhu# lv# d# uhdo#
sv|fkrsdwk #dqg#kh*v#xs#wr#vrphwklqj #
lq#wkh#qhljkerukrrg1
Eloo|*v#lq#wkh#fruqhu/#dqg#kh*v#jrqqd #
gr #hyhu|wklqj#kh#fdq #wr#pdnh #klv#
fdvh111#Xqwlo#lw*v#fohdu#wkdw#Eloo|#Pdvwhuv#
zdv#uljkw1

Zkdw#d#juhdw#jdph$ #Shukdsv#qrw#d#
pdvwhuslhfh/#exw#d#euhdwk#ri #iuhvk#dlu#
+zklfk #wkhq#vr #iuhvk/#lw#uhfdoov#wkh#
jrrg #rog#gd|v, #ehwzhhq#wkh#lqfuhgleoh#
isv/# usj # dqg# xowud0whfkqrorjlfdo#
sduwqhuv#pdgh #ri #devxug#iudphudwh#
dqg#7n1
Duh#|rx #uhdoo|#kdylqj #ixq #zlwk#wkhvh#
qxpehuvB#Duh#|rx #uhdoo|#lqwhuhvwhg#lq#
nqrzlqj #li#kdylqj #ixq #lv#dw#93#isv#ru#
ohvvB#Doo#uljkw/#ohw*v#mxvw#gurs #lw#dqg#
jhw#edfn#wr#wkh#jdph1
Eloo|#Pdvwhuv#Zdv #Uljkw#lv#d#vkruw#

dgyhqwxuh#jdph #lq#wkh#Pdqldf #Pdqvlrq #
judsklf #vw|oh#dqg#d#sorw#lqvsluhg#e| #
¬opv# vxfk # dv# %Wkh# Exuev%# ru#
%Glvwxueld%1
Wkh#dwprvskhuh#ri #wkh#jdph #lv#d#
pl{wxuh#ri #qrvwdojld#ri #wkh#;3v/ #fodvvlf#
vxvslflrq #¬opv#ri #wkh#vdph #shulrg #
dqg#d#whhqdjh#prylh1
Fodvvlf# srlqw0dqg0folfn# wkdw# uhfdoov#
wkh# v|vwhp# ghvljqhg # iru # Pdqldf #
Pdqvlrq #e| #Oxfdv#Ilop #dqg#L#pxvw#vd| #
wkdw#lw#vwloo#zrunv#shuihfwo|1
Ixqq|/ #qhyhu#wulyldo/#zhoo#pdwfkhg #lq#
sx}}ohv111#luuhyhuhqw#lq#gldorjxhv #dqg#
sorw# dqg# lq# vrph # sodfhv# hyhq#
glvfrqfhuwlqj #+d#fduwrrq #judsklf #zlwk#
yhu|#vwurqj#wkhphv/#uhvrxqglqj$,1
Qlfh#whfkqlfdo#uhdol}dwlrq#wkdw#fdwdsxowv#
xv#rq #d#Frpprgruh #97#ri #wkh#wlphv#
ri #Pdqldf #Pdqvlrq/ #exw#idvw#dqg#suhflvh1
Wkh#vwuhqjwk# iru #ph # lv# lqvwhdg#d#
vrxqgwudfn# vxlwdeoh# iru # jdplqj #
rssruwxqlwlhv/#lw#uhdoo|#jrw #ph #lqyroyhg1
Xqiruwxqdwho|/#lw#lv#qhlwkhu#orqj #qru#
lpsrvvleoh/ #exw#lw#zloo#wdnh#|rx #d#ihz #
krxuv#wr#sod|1
Ilqg #lw#iuhh#rq #wkh#ghyhorshu*v#zhevlwh=
kwwsv=22srvwprghugyhqwxuhv1lwfk1lr2
eloo|#
ru#e| #jlylqj #d#vpdoo#dprxqw #wr#wkh#
surjudpphu1

Dydlodeoh# iru # Zlqgrzv # lq# Hqjolvk/#
Vsdqlvk/#Fdwdodq#dqg#Jhupdq #+orfdwlrqv#
duh#juhdw,1

Wklv#Kdoorzhhq#xsordg#wklv#jdph #dqg#
uhphpehu#wkdw111#Eloo|#zdv#uljkw$

e| �����3�C�>�A���&�������7�>���%�3�C���(�;�C�3�K�K�;�@�;

���������%��������� ��������
�#��������������� 

�1�7�3�C=#5353
���7�G�7�>�A�B�7�C=#Sdfr#Jdufld
� �7�@�C�7=#Srlqw0dqg0folfn#
dgyhqwxuh
�(�>�3�E�8�A�C�?=#Zlqgrzv

�L��� �3�?�7�B�>�3�J�����
��
D#zhoo#suryhq#srlqw#dqg#folfn#
jdph#zklfk#uhplqgv#ri#Pdqldf#
Pdqvlrq1#
Zhoo#vwuxfwxuhg#sorw/#jrrg#
sx}}ohv1#Ehdxwlixo1

�L���$�A�@�9�7�G�;�E�J�����
��
Qrw#yhu|#orqj#xqiruwxqdwho|/#exw#
ixq1#Sdvvhg#zlwk#ixoo#pdunv1

�'�-�*�����"�&���$���+���'�*��
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%Fdswdlq*v#orj #0#Iheuxdu| #46/#5394 #0#
SURPHWKHXV#uhvhdufk#vsdfhfudiw1

Wkh#plvvlrq #ixqghg #e| #wkh#Vflhqfh #
V|vwhp#Irxqgdwlrq#zdv#d#idloxuh1
H{shulphqwv#wr#fuhdwh#%vxshu#phq%#
zlwk#h{wudruglqdu|#sk|vlfdo #delolwlhv#
kdyh#ehhq#d#frpsohwh#idloxuh1#Krz #
frxog #L#kdyh#djuhhg#wr#eh#d#sduw#ri #
wklv#fudsB
Wkh#sdvvdjh #ri #frusrudwlrqv #lq#wkh#
qdph #ri #srzhu #dqg#prqh| #fuhdwhg#
prqvwhuv1#Zh*uh#doo#g|lqj #dqg111#lq#wkh#
vlohqfh#ri #wkhvh#zdoov#qr #rqh #fdq #khdu#
xv/#exw#zh #khdu#wkhp#dqg#wkhlu#fodzv1

Khuh#wkh|#duh/#wkh|*uh#frplqj#lq111%

Wklv#frxog #eh#wkh#vwduw#ri #Surmhfw#
Iluhvwduw/#vhw#derdug#wkh#dedqgrqhg #
Surphwkhxv#dqg#ixoo#ri #frusvhv1#Wkh#
ohdg#djhqw/#Mrq/#zloo#pryh #zlwklq#wkh#
idflolw|# wu|lqj# wr# ¬jxuh # rxw# zkdw#
kdsshqhg #wkurxjk #wkh#orjv/ #wu|lqj#wr#
vdyh#wkh#rqo| #vxuylyru#dqg#uxq#dzd| #
ehiruh#ghwrqdwlqj#lw1
Dq#lqfuhgleoh#sorw#iru #dq#lqfuhgleoh#
jdph/ #riwhq#irujrwwhq#exw#zklfk #uhdoo|#
rshqhg #d#jhquh#|hduv#ehiruh#Uhvlghqw#
Hylo#ru#Vlohqw#Kloo1
Surmhfw#Iluhvwduw#lv#dq#dfwlrq#jdph #

zlwk#svhxgr #6G#lvrphwulf #judsklfv1 #
Wkh#vsdfhfudiw#frqvlvwv#ri #vhyhudo#
urrpv/ #¬{hg#dqg#volglqj1#Rxu#khur#fdq #
pryh #iuhho|#rq #wkh#vkls #dqg#zlwk#wkh#
srvvlelolw|#ri #ghihqglqj #klpvhoi#zlwk#
d#yhu|#h«hfwlyh#odvhu#jxq #exw#zlwk#d#
olplwhg#qxpehu #ri #dppxqlwlrq #dydlodeoh1

Vrph # whuplqdov# wkdw# fdq # eh#
hqfrxqwhuhg#gxulqj #wkh#jdph #frqwdlq#
gldulhv# dqg# vwd«# mrxuqdov# ri # wkh#
Surphwkhxv/#wkurxjk #zklfk #wkh#sod|hu#
zloo#ohduq#zkdw#kdsshqhg #lqvlgh#wkh#
vsdfhvkls1#\rx #fdq #dovr#¬qg#vrph #
remhfwv# wkdw# fdq # uhfkdujh # wkh#
fkdudfwhu*v#hqhuj| #ru#surylgh #qhz #
dppxqlwlrq #ru#rwkhu#remhfwv#xvhixo#
iru#uhvroylqj#wkh#jdph1

Rffdvlrqdoo|/ #iroorzlqj #d#sod|hu#dfwlrq#
ru#dw#suhghwhuplqhg#srlqwv/#wkh#jdph #
sdxvhv#wr#vkrz #wkh#sod|hu#d#vfuhhq#
vkrzlqj # wkh# surwdjrqlvw/# dqrwkhu#
fkdudfwhu#ru#rqh #ri #wkh#prqvwhuv/#
jlylqj #wkh#sod|hu#wkh#rssruwxqlw|#wr#
ehwwhu#vhh#wkhlu#dsshdudqfh1

Dv#zh #vdlg/#Surmhfw#Iluhvwduw#lv#dq#
dfwlrq# ylghr # jdph # fuhdwhg# rq #
Frpprgruh#971#
Lw#zdv #ghvljqhg #e| #Mh«#Wxqqhoo#dqg#
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�1�7�3�C=#4<;<
���7�G�7�>�A�B�7�C=#G|qdpl{
�(�F�4�>�;�D�:�7�C=#Hohfwurqlfv#Duwv
� �7�@�C�7=#Dfwlrq2dgyhqwxuh2
vxuylydo#kruuru
�(�>�3�E�8�A�C�?=#Frpprgruh#97



���!�'�%���
�����.�&�����	 ������������������� ���������������������������������������������������	

� ���%�����,���+�,�"�&� 

Gdprq #Vo|h#dqg#sxeolvkhg#e| #Hohfwurqlf#
Duwv#lq#4<;<1#

Wr#doo#lqwhqwv#dqg#sxusrvhv #lw#lv#wr#eh#
frqvlghuhg #wkh#¬uvw#h{dpsoh#ri #vxuylydo#
kruuru#zlwk#pxowlsoh#hqglqjv/ #frqfhlyhg #
whq#|hduv#ehiruh#wkh#prvw#idprxv #jdphv #
ri#wkh#jhquh1

Wkh#jorrp| #dwprvskhuh/#wkh#ihholqj#
wkdw#wkh#hqhp| #lv#klglqj #durxqg #hyhu|#
fruqhu#dqg#wkdw#vhqvh#ri #srzhuohvvqhvv#
zkhq #|rx*uh #rxw#ri #dppxqlwlrq #pdgh #
lw#idvw#dw#wkh#wlph#dqg#jdyh #lw#d#kdor#ri #
p|vwlfdo#p|vwhu|1#Wkh#pdjd}lqhv #sudlvhg#
klp #iru #wkh#frqfhsw #dqg#iru #wkh#jdph #
v|vwhp/#wkh#sod|huv#zhuh#dvwrqlvkhg#dw#
wkh#uhdol}dwlrq#exw#wkhq#frpsodlqhg #
derxw#wkh#dqrpdorxv #gl®fxow|#dqg#d#
wrwdoo|#gl«huhqw#dssurdfk1

Judsklfdoo|#vwxqqlqj/#ydulhg#dqg#pdgh #
zlwk#wklv#lvrphwulf #judsklf #wkdw#jdyh #
wkh#sod|hu#dpsoh#euhdwk/#vrphwklqj #
xqsuhfhghqwhg#lq#rwkhu#wlwohv1# #D#wlwoh#
wkdw#uhplqghg#xv#ri #wkh#dwprvskhuhv#
ri #kruuru#¬opv#dqg#vnlv#ri #wkh#wlph#+Dolhq#

deryh #doo/#exw#deryh #doo#wkh#wklqj,1#
Sod|huv#ri #wkh#wlph#zhuh#qrw#dffxvwrphg #
wr#dolhq#hqhplhv #vr #glvjxvwlqj #dqg#
ohdwkhu|#frpsduhg#wr#wkh#vwdqgdug1

Gl®fxow/#ylrohqw/#glvwuhvvlqj111
Ehdxwlixo1

D#uhdo#nloohu#dssolfdwlrq#iru #Frpprgruh #
971#Qhyhu#ehhq#rxw#iru #rwkhu#v|vwhpv/#
hqylhg#e| #rzqhuv #ri #pruh #srzhuixo #
pdfklqhv1

Wu|#lw#orfnhg#lq#|rxu #urrp111#Zlwk#rqo| #
wkh#F97#rq/ #|rxu #mr|vwlfn#dqg#wkh#vlohqfh#
ri#wkh#vsdfh#vwdwlrq#zkhuh111#

Qr#rqh#zloo#khdu#|rx#vfuhdp1

e|#���3�C�>�A���&�������7�>���%�3�C���(�;�C�3�K�K�;�@�;

�L��� �3�?�7�B�>�3�J��������
Gl®fxow#dqg#qrw#vxlwdeoh#iru#
fodvvlf#dufdgh#%sxulvwv%1#Rqfh#
lqvlgh#wkh#jdph#|rx#zloo#qrw#eh#
deoh#wr#vwrs#hdvlo|1

�L���$�A�@�9�7�G�;�E�J��������
Wkh#Surphwkhxv#zloo#qrw#eh#

uhohdvhg#lq#d#prphqw1#Pdq|#

krxuv#ri#sod|1
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%Pdulrrrrrrrrr11111#Pdulr$#%
Krz #pdq| #wlphv#e| #suhvvlqj #wkh#D#
exwwrq#ri #wkh#Fxeh#glg#zh #pdnh #Oxljl #
uhshdw#wklv#vhqwhqfhB#Ph#yhu|#riwhq1
Oxljl*v#Pdqvlrq #lv#d#wlwoh#frqfhlyhg #e| #
ïPdppdð #Qlqwhqgr#wkdw#jdyh #olih#wr#
d#vdjd #yhu|#riwhq#xqghuhvwlpdwhg/#exw#
zlwk#dq#dsshdo/#d#vw|oh#dqg#dq#h{fhoohqw#
jdphsod|1 # Wklv# ¬uvw# fkdswhu# zdv #
uhohdvhg#lq#5334 #+5335#lq#Lwdo|,#dv#
wkh#¬uvw#wlwoh#iru #wkh#qhzeruq #Jdph #
Fxeh1

Lw*v#sduw#ri #wkh#elj #vhulhv#ri #wlwohv#
ghyrwhg#wr#Pdulr #dqg#lw#kdg#d#uhpdnh#
rq #GV#dqg#d#ehdxwlixo#wklug#hslvrgh #
rq#Vzlwfk1

Xsrq #lwv#uhohdvh#lw#zdv #fulwlfl}hg#e| #
pdjd}lqhv #dqg#jdph #h{shuwv/#zkr #
vxshu¬fldoo|#odehohg#wkh#wlwoh#%fkloglvk%#
dqg#vlpsoh1#Exw#hyhu|wklqj#lpsuryhv #
ryhu#wlph#+zlqh/#iru #h{dpsoh/#qgQ,1#
Ohw*v#jr#zlwk#rughu1

Wkh#jdph #lv#ixqgdphqwdo#wr#wkh#klvwru|#
ri #wkh#eudqg/#dv#qrw#rqo| #ydorul}hv#d#
fkdudfwhu#riwhq#lq#wkh#edfnjurxqg #
frpsduhg #wr#Pdulr>#Oxljl #zkr #ehfrphv #
dq#xqh{shfwhg#surwdjrqlvw1#Wklv#jdph #
edvlfdoo|#grhv #wzr#wklqjv=#ghwdfkhv#
lwvhoi#iurp #wkh#frqfhsw #
ri #wkh#vhulhv#ri #d#fodvvlf#
sodwirup#dqg#deryh #doo#lw#
plplfv #wkh#qxphurxv #
vxuylydo# kruuruv# wkdw#
suhydlohg# lq# wkdw#
shulrg1#
Dq#h{shulphqw#qhyhu#
dwwhpswhg# ehiruh# e| #
Qlqwhqgr#dqg#wkdw#zdv #
qrw#xqghuvwrrg#e| #wkh#
pdjd}lqhv1 # Wklv# lv#
vrphwklqj #wkdw#vkrxog#
eh# frqvlghuhg #
lqqrydwlyh# dqg#
lqfuhgleoh$

Ihz # shrsoh# nqrz/ #
krzhyhu/ #wkdw#Oxljl #zdv #

qrw#wkh#¬uvw#wlph#kh#sxw#klpvhoi#lq#wkh#
uroh#ri #wkh#surwdjrqlvw1#Whq#|hduv#
hduolhu/#kh#vwduuhg#lq#%Pdulr#lv#Plvvlqj$%

Wkh# vwru|# lv# vlpsoh=# Pdulr # zdv #
nlgqdsshg#e| #wkh#Err/ #wkh#srsxodu#
jkrvwv # ri # wkh# vhulhv1# Iru # wklv#
fkdudfwhulvwlf/# lq# wkh# zdnh# ri # wkh#
Jkrvwexvwhuv*# ¬opv/# Oxljl # zloo# ¬qg#
klpvhoi#idflqj #wkhp#zlwk#d#ydfxxp #
fohdqhu#dqg#d#Jdph #Er| #Kruuru#zlwk#
wkh#dlp #ri #h{whuplqdwlqj#wkh#pruh #
wkdq#83#urrpv #ri #wkh#kdxqwhg#sdodfh#
wr#iuhh#xs#klv#eurwkhu#diwhu#kdylqj #
reylrxvo| #ghihdwhg#wkh#hylo#Nlqj #Err/ #
wkh#¬qdo#ervv1#Hdfk#urrp #frqwdlqv#
vhfuhwv/#wudsv#ru#prphqwv #ri #ihdu#+xs#
wr#d#fhuwdlq#srlqw/#qgQ,1

Lw#lv#lq#wkh#jdphsod| #wkdw#wklv#¬uvw#
hslvrgh #suhvhqwhg#lwvhoi#dv#ydulrxv#
dqg#ruljlqdo/ #zlwk#lghdv#wkdw#vwloo#pdnh #
lw#lqfuhgleo|#prghuq #dqg#qhyhu#erulqj1 #
Wkh# vdph # irupxod # suryhg# wr# eh#
vxffhvvixo # dqg# uhpdlqhg# doprvw#
lghqwlfdo#lq#wkh#qhz #fkdswhuv1#Wklv#lv#
dq#lqfuhgleoh#vwuhqjwk1#Wkh#xvh#ri #wkh#
zrqghuixo#Qlqwhqgr#fxeh #mr|sdg#lv#
pdvwhuixo1# Wkh# frqwurov# duh# yhu|#
frpiruwdeoh #dqg#frpsohwh#zlwk#wkh#
edodqfhg#xvh#ri #doo#wkh#exwwrqv#dqg#
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��������������

�1�7�3�C=#5334
�(�F�4�>�;�D�:�7�C=#Qlqwhqgr
���7�G�7�>�A�B�7�C=#Qlqwhqgr
� �7�@�C�7=#Vxuylydo#Kruuru2Dfwlrq
�(�>�3�E�8�A�C�?=#Jdph#Fxeh
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wkh#dqdorjxh#vwlfn1

Dv#lq#wkh#ohjhqgdu|#Jkrvwexvwhuv#prylh/ #
Oxljl/ #udwkhu#wkdq#¬jkwlqj #ru#mxpslqj #
rq #klv#rssrqhqwv/ #vxfnv #wkhp#xvlqj #
wkh#Srowhujxvw#6333/ #zklfk #vxfnv #xs#
doo#vruwv#ri #jkrvwv/ #iurp #vlpsoh#jhqhulf #
jkrvwv #wr#wkrvh#lq#%iudphv%#wkdw#kdxqw#
wkh#krxvh #xs#wr#wkh#prvw#frpsolfdwhg #
jkrvwv#dqg#wkh#yhu|#idvw#Err1#

Wkh#xvh#ri #wkh#ydfxxp #fohdqhu#lv#qrw#
olplwhg#wr#vlpsoh#ydfxxplqj/ #exw#|rx #
fdq #xvh#wkh#Srowhujxvw#wr#pryh #remhfwv/#
vxfn #lq#fxuwdlqv#dqg#eodqnhwv/#ydfxxp #
frlqv/ #erqxv #remhfwv#dqg#nh|v #+hvvhqwldo#
iru#rshqlqj#urrpv#wr#h{soruh,1

Wkh#uhdo#vwuhqjwk#ri #wklv#fkdswhu#fhuwdlqo|#
uhpdlqv#wkh#xvh#ri #wkh#remhfwv#dqg#
hohphqwv#wkdw#vhuyh#rxu#surwdjrqlvw#wr#
dgydqfh #lq#wkh#jdph #dqg#kljkhu #lq#wkh#
ylood1#Vwduwlqj#zlwk#wkh#vlpsoh#ydfxxp #
fohdqhu# lw# fdq # eh# ohyhudjhg# zlwk#
h{wudruglqdu|#srzhuv #xs#wr#wkh#Jdph #
Er| #Kruuru/#d#ghylfh #wkdw#doorzv#xv#wr#
revhuyh#wkh#vxuurxqglqj #hqylurqphqw#
dqg#uhfhlyh#lqirupdwlrq #rq #wkh#remhfwv#
zh #hqfrxqwhu#rq #rxu#zd|>#exw#dovr#dfwv#
dv#d#pds #ri #wkh#hqwluh#exloglqj/ #khoslqj #
wkh#sod|hu#e| # lqglfdwlqj #wkh#orfnhg#
urrpv/ #wkrvh#douhdg|#frpsohwhg#dqg#
wkrvh# dffhvvleoh# +ehfdxvh# zh # kdyh#
shukdsv#irxqg #d#vshfldo#nh| #wr#dffhvv #
wkhp,1#

Wklv#sduwlfxodu#remhfw#fdq #dovr#lqglfdwh#
wkh#suhvhqfh#ri #jkrvwv #dqg#hyhq#kdyh#
wkh#ixqfwlrq #ri #lqyhqwru|/#lqglfdwlqj #wkh#
dprxqw #ri #prqh|/ #jhpv/ #vshfwud#wkdw#
zh#srvvhvv1

Fulwlfv/#dv#zh #vdlg/#fulwlfl}hg#wkh#jdph #
e| #eudqglqj #lw#dv#d#ehdxwlixo#wlwoh#exw#
%vkruw#dqg#iru#nlgv%1#
Fhuwdlqo|#wkh#plvvlrqv #zloo#qrw#eh#eloolrqv#
dqg#lw#zloo#fhuwdlqo|#qrw#wdnh#wkrxvdqgv#
ri #krxuv #wr#¬qlvk#lw/#exw#lw#lv#d#ehdxwlixo/#
vhuhqh#dqg#uhod{lqj#jdph #+ghvslwh#wkh#
jkrvwv,1

Ehdxwlixo#wr#sod|#lq#iurqw#ri #WY#lq#wkh#
gdun#uljkw#rq #Kdoorzhhq/#pd|eh #zlwk#
|rxu # vrq/ # d# vfdulqj # jkrvw/ # dqg# d#
iuljkwhqhg#idfh #ri #Oxljl #odxjklqj #doo#
wrjhwkhu#dw#krph1 #Wklv#pdnhv #lw#vshfldo#
dqg/#¬qdoo|/#wkh#fulwlfv#kdyh#uhdvvhvvhg#lw1

Li#lw#zhuh#dq#dofrkrolf #lw#zrxog #eh#d#jrrg #
eudqg|#wr#hqmr|#fdopo|#e| #wkh#¬uh/#exw#
lw#lv#d#ylghr #jdph #dqg#lw#lv#zhoo#pdgh/ #
sod|deoh#dqg#yhu|#ehdxwlixo#wr#zdwfk1
D#shuihfw#h{dpsoh#ri #krz #Qlqwhqgr#lv#

%gl«huhqw1%

Li#|rx #kdyh#d#Jdph #Fxeh/#L#fdq*w#qrw#

uhfrpphqg # lw/# exw# lw# dovr# uxqv# lq#
hpxodwlrq#zlwk#wkh#Grosklq1#

\rx #fdq #¬qg#lw#lq#wkh#uhpdnh#yhuvlrq#rq #
GV#dqg#rq#Qlqwhqgr#vwruhv1

L#phdq/#�B�>�3�J���;�E$

e|#���3�C�>�A���&�������7�>���%�3�C���(�;�C�3�K�K�;�@�;

�L��� �3�?�7�B�>�3�J��������
Lw#lv#d#zhoo#ghvljqhg#dqg#
sod|deoh#surgxfw1#Wkh#
jdphsod|#lv#zhoo#fdoleudwhg/#wkh#
vwru|#idvw#dqg#fdswlydwlqj#dqg#
|rx#zloo#lpphgldwho|#ihho#
lpphuvhg#lq#wkh#plvvlrq#lq#
vhdufk#ri#Pdulr1#H{fhoohqw#wkh#
xvh#ri#wkh#mr|sdg1

�L���$�A�@�9�7�G�;�E�J�����
��
Lw#lv#qrw#dq#eorfnexvwhu/#exw#lw#
lv#d#wlwoh#wkdw#zloo#nhhs#|rx#exv|#
hdfk#wlph#|rx#wdnh#lw#r«#wkh#
vkhoi#dqg#sxw#lw#lq#wkh#Jdph#
Fxeh1
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Wkrvh#zkr #rzqhg #d#Frpprgruh #
Dpljd #lq#4<<6#frxog #qrw#khos#exw#
dgg#wr#wkhlu#ylghr #jdph #froohfwlrq#
wklv#vpdoo#pdvwhuslhfh#fuhdwhg#e| #
wkrvh# jhqlxvhv #zkr #kdg# jlyhq #
Hxursh# +dqg# wkh# zruog,# wkh#
gh¬qlwlyh#irrwedoo#jdph= #Vhqvleoh#
Vrffhu1
##
Wkh#Hqjolvk#frghuv #kdg#dqrwkhu#
idqwdvwlf#lghd=#wr#uhfuxlw#wkrxvdqgv#
ri #vpdoo#phq #lq#gholfdwh#sl{ho0duw#
+dv#lqghhg#zhuh#wkh#sod|huv#ri #
Vhqvleoh#Vrffhu, #dqg#sodfh#wkhp#
lq# htxdoo|# gholflrxv # vfhqdulrv #
ghvljqhg #zlwk#d#ylhz #iurp #deryh #
wr#pdnh #wkhp#ehfrph #dv#wkh#wlwoh#
ri #wkh#jdph #vd|v #ïfdqqrq #irgghuð#
ru#d#jrolduglf #dqg#gluhfw#zd| #wr#
pdnh #xv#wu|#gluhfwo|#rq #rxu#prqlwruv #
wkdw#wkh#zdu#kdg#qhyhu#uhdoo|#ehhq#
vr #ixq #%Zdu#kdv#qhyhu#ehhq#vr #
pxfk#ixq%1
#
Sod|delolw|#dw#wkh#wrs#zlwklq#vhulhv#
ri #plvvlrqv #ri #lqfuhdvlqj #gl®fxow|#
zkhuh#reylrxvo| #wkh#sxusrvh #zdv #

lq# prvw# fdvhv # wr#
holplqdwh#wkh#hqhp|*v #
suhvhqfh# rq # wkh#
whuulwru|# +lqfoxglqj #
edvhv# dqg# plolwdu|#
lqvwdoodwlrqv,# zkloh#
wu|lqj#wr#orvh#dv#ihz #
vroglhuv# dv# srvvleoh#
+wkh# vxuylyruv# zhuh#
lqfuhdvhg#iurp #plvvlrq #
wr#plvvlrq, #eulooldqwo|#
xvlqj # Frpprgruh #
Dpljd*v #wuxvw|#prxvh #
dv# wkh# rqo| # frqwuro#
v|vwhp1#

Wkh# jdph # zdv # qrw#
uhdoo|# d# uhdo0wlph#
vwudwhj|# +jhquh# wkdw#
zdv #eruq#lq#wkrvh#|hduv#
gxh# wr# Gxqh# 5# rq #
Dpljd, #exw#d#orw#ri #
txlfn #vwudwhj|#ehklqg#
rxu# dufdgh# dfwlrqv#
zrxog #vwloo#pdnh #wkh#
gl«huhqfh#ehwzhhq#wkh#
olih#dqg#ghdwk#ri #rxu#

������������
������������

�1�7�3�C=#4<<6
�(�F�4�>�;�D�:�7�C=#Vhqvleoh#Vriwzduh2
Ylujlq
���7�G�7�>�A�B�7�C=#Vhqvleoh#Vriwzduh
� �7�@�C�7=#Vkrrw*hp0xs2Uhdo0wlph#
vwudwhj|
�(�>�3�E�8�A�C�?=#Dpljd
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olwwoh#gljlwdo#vroglhuv1
#
D#pdvwhuslhfh#ri #sod|delolw|#+dqg#
jdph # ghvljq, # wkdw# frqwhpsodwhg#
wkh#xvh#qrw#rqo| #ri #vwdqgdug#¬uhdupv#
exw# dovr# urfnhwv/# wdqnv# dqg#
hyhu|wklqj#wkdw#frxog #kdyh#ehhq#
xvhixo#wr#jhw#wr#wkh#surprwlrq #ri #
rxu#wurrsv#dyrlglqj #pdnlqj #wkhp#
ehfrph #vpdoo#furvvhv #vfdwwhuhg#rq #
wkh#kloo#zkhuh#qhz #uhvrxufhv#zhuh#
uhfuxlwhg#ehwzhhq#rqh #ohyho#dqg#
dqrwkhu1

D#pdvwhuslhfh#ri #jdph #ghvljq #wkdw#
sxvkhg #xv#wr#h{sorlw#wkh#whuulwru|#lq#
rxu#idyru1
Lq#wkh#mxqjoh#wkh|#frxog #fdprx­djh #
xv#dprqj #wkh#wuhhv#+exw#hqhp| #
vroglhuv#frxog #dovr#gr #lw,#zkloh#lq#
wkh#Dufwlf#duhdv#zh #kdg#wr#sd| #
dwwhqwlrq#wr#wkh#lfh #zlwkrxw#frxqwlqj #
wkh#plqhv/ #wkh#wudsv#klgghq#lq#wkh#
yhjhwdwlrq/#dqg#gr}hqv #ri #rwkhu#
fodvv|# wrxfkhv # +vxfk # dv# wkh#
srvvlelolw|# ri # lqmxulqj# rqo| # wkh#
hqhplhv # zkr # wkhq# zulwkhg# dqg#
vfuhdphg #iurp #sdlq#zdlwlqj #wr#eh#
¬qlvkhg,1

Wkdw#pdgh #wkh#zruog#ri #Fdqqrq #
Irgghu #dq#lpphuvlyh #dqg#h{flwlqj #
h{shulhqfh #e| #wuhdwlqj#d#udz#wkhph#
olnh#zdu#lq#d#ghwdfkhg#dqg#ixq #zd| #
dv#lw#zdv #dfwxdoo|#dqqrxqfhg #lq#wkh#
lqlwldo#wkhph#vrqj #frpsrvhg #dqg#
vxqj #e| #jdph #ghvljqhu #Mrq#Kduh#ru#

wkh#vrqj #%Zdu#kdv#qhyhu#ehhq#vr #
pxfk #ixq%/#wkh#lflqj #rq #wkh#fdnh#iru #
d#surgxfw#uhdoo|#zruwk| #ri #ehlqj #
uhsod|hg#djdlq#wrgd|1

e|#���>�3�G�;�A���+�A�>�6�3�@�;

�L��� �3�?�7�B�>�3�J��������
D#vxffhvvixo#pl{#ri#uhdo#wlph#
vwudwhj|#dqg#vkrrwhu/#zlwk#vr#
pdq|#fodvv|#wrxfkhv#dqg#d#
sod|delolw|#vr#kljk#wkdw#fdq#
kdqg#grzq#zlq#wkh#fkdoohqjh#
zlwk#wlph1

�L���$�A�@�9�7�G�;�E�J��������
Dv#vdlg#deryh#Fdqqrq#Irgghu#
lv#d#eulooldqw#ylghr#jdph#wkdw/#
dorqj#zlwk#pdq|#rwkhuv/#kdv#
khoshg#wr#¬{#lq#rxu#khduwv#wkh#
fuhdwlylw|#wkdw#shuphdwhg#wkh#
hduo|#*<3v#e|#pdnlqj#xv#oryh#
wkh#Frpprgruh#Dpljd#
v|vwhpv1

Wkh#jdph#zdv#wkhq#frqyhuwhg#
rq#prvw#ri#wkh#sodwirupv#ri#wkh#
wlph/#kdg#d#vhtxho#fdoohg#
Fdqqrq#Irgghu#5#dqg#d#6G#
uhpdnh#qrw#pdgh#e|#Vhqvleoh#
Vriwzduh#lq#5344#fdoohg#
Fdqqrq#Irgghu#61
Xqiruwxqdwho|#wkh#vhtxhov#zhuh#
qrw#deoh#wr#uhdfk#wkh#txdolw|#ri#
wkh#¬uvw#fkdswhu1
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%Gr#qrw#eh#d#pdjlfldq#0#eh#pdjlf$%
Ohrqdug#Frkhq#

Plfur # Pdjhv # iru # wkh# Qlqwhqgr#
Hqwhuwdlqphqw#V|vwhp/#ghyhorshg#e| #
Pruskdw#Jdphv/ #lv#d#yhuwlfdo#volglqj#
sodwirup# jdph #wkdw#vhhv#xv#dv#d#
pdjlfldq #mxvw#duulyhg#lq#dq#dqflhqw#
ghprqlf #iruwuhvv#wr#vdyh#wkh#sulqfhvv#
iurp#wkh#irufhv#ri#hylo1

Wkh#mrxuqh|#lqvlgh#wkh#iruwuhvv#zloo#
sodfh#rxu#khur#lq#slqn#wxqlf#lq#iurqw#
ri #juhdw#wuhdvxuhv/#kruuleoh#fuhdwxuhv#
dqg#ghdgo|#wudsv1#Rqo|#wkdqnv#wr#klv#
pdjlfdo #vnloov#dqg#klv#folpelqj #vnloov#
wkh#olwwoh#pdjlfldq #fdq #uhdfk/#zlwk#rxu#
khos/#wkh#wrs#ri#wkh#wrzhu1

Wkhuh#duh#7#wrzhuv#wr#sdvv=
Wkh#Kdxqwhg#Gxqjhrq #0#dq#rog#orvw#
wrzhu#ixoo#ri #edwv#dqg#vnhohwrqv#dqg#
zkhuh#d#kxjh #jkrvw #vfuhdpv #dw#lwv#
ylfwlpv#wr#nloo#wkhp1
Ydokdood#Wrzhu#0#zkhuh#wkh#Jreolqv #
duh#exloglqj #d#vwuxfwxuh#wkdw#ohdgv#wr#
Ydokdood1
Wkh#Mxqjoh#Whpsoh#0#exlow#lqvlgh#d#
grupdqw#yrofdqr #dqg#uxohg#e| #wkh#
Sulqfh#ri#Gdunqhvv111#dqg#¬qdoo|
Odvw#Wrzhu#0#Wkh#odvw#wrzhu#lv#wkh#
vrphzkdw #p|vwhulrxv #khdgtxduwhuv#
ri #wkh#vxsuhph #hylo#wkdw#wudsshg#wkh#
sulqfhvv1

Wkh#pdlq #phfkdqlf #ri #wkh#jdph #lv#wr#
fdvw#vshoov#djdlqvw#hqhplhv #zlwk#wkh#
D#nh| #ri #wkh#mr|sdg#dqg#xvh#wkh#mxps#
+rq#wkh#E#nh|, #wr#folpe #xs#wr#wkh#wrs#
ri #wkh#ydulrxv#ohyhov1#Wkh#mxpslqj #
dfwlrq#rq #wkh#zdoo#lv#hdv| #hqrxjk #wr#
eh#shuiruphg #wkdqnv#wr#uhvsrqvlyh#
frqwurov#dqg#d#shuihfw#frqwuro#ri #wkh#
pdlq#fkdudfwhu#lq#hyhu|#vlwxdwlrq1

Wkh#ohyho#ri #fkdoohqjh#lv#txlwh#ydulrxv1#
Gxulqj #wkh#mrxuqh|#zh #zloo#phhw#vhyhudo#
rssrqhqwv #dqg#wudsv#wkdw#zloo#pdnh #
wkh# jdph # qhyhu# erulqj # dqg# yhu|#
frpshoolqj1 #Lqlwldoo|#zh #zloo#rqo| #qhhg#

rqh #vkrw#wr#nloo#wkh#rssrqhqwv/ #exw#
lqfuhdvlqj #wkh#ohyhov#zh #zloo#idfh #pruh #
%# fruldfhrxv% # rssrqhqwv # zkr # zloo#
qhhg#vhyhudo#vkrwv1
Gxulqj #|rxu #h{sorudwlrq/#|rx*oo#¬qg#
fkhvwv#dqg#wuhdvxuhv#wr#khos#|rx1 #Lq#
hdfk #er{ #zh #zloo#¬qg#vhyhudo#xvhixo#
erqxvhv #olnh#d#idlu| #zkr #zloo#jlyh #xv#
d#vklhog#wr#surwhfw#iurp #rssrqhqwv #
vkrwv#ru#d#ihdwkhu#wkdw#zloo#jlyh #xv#wkh#
fkdqfh#wr#­|õ#Dqg#pxfk#pruh1#

Hyhu|#49/333 #srlqwv#+froohfwhg#zlwk#
erqxvhv #ru#ghvwur|lqj #wkh#hqhplhv, #
zh#zloo#eh#dzdughg#dq#h{wud#olih1
Wkhuh#duh#dovr#fkhfnsrlqwv/ #dv#lq#dq| #
uhvshfwhg#sodwirup/#xvxdoo|#orfdwhg#
dw#wkh#plggoh#ri #wkh#ohyho#dqg#uhdoo|#
xvhixo#gxulqj #wkh#orqjhvw#dqg#prvw#
frpsolfdwhg #urxwhv#+wkh#wklug#zruog#
iru#h{dpsoh,1
Wkh# jdph # dovr# kdv# d# frqyhqlhqw#
sdvvzrug #v|vwhp#wr#vdyh#wkh#orfdwlrq1#
Sdvvzrugv #zloo#eh#surylghg #dw#wkh#hqg#
ri#hdfk#wrzhu1
Rqfh #zh #uhdfk#wkh#wrs#ri #wkh#wrzhuv#
zhìoo#eh#idfhg #e| #wkhlu#elj #ervvhv1#

����������������������
�1�7�3�C=#534<
���7�G�7�>�A�B�7�C=#Pruskfdw#Jdphv
� �7�@�C�7=#Sodwirup
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Fodvvlf#prqvwhuv#zklfk #uhsuhvhqwv#d#
fkdoohqjh#wkdw#lv#qrw#vlpsoh#exw#hyhq#
qrw#wrr#gl®fxow/#rqfh #|rx #kdyh#ohduqhg#
wkh#dwwdfn#sdwwhuqv1#
Wklv#lv#d#elj #soxv1#Wklv#zhoo0edodqfhg#
gl®fxow|# pdnhv # Plfur # Pdjhv # d#
frpshoolqj#rqh1

Wkhuh#lv#dovr#d#pxowl0sod|hu#prgh/ #yhu|#
zhoo#lpsohphqwhg#dqg#txlwh#ixq1#Dv#orqj #
dv#dw#ohdvw#rqh #sod|hu#lv#dolyh/#zh #zrq*w#
orvh#wkh#fkdudfwhu*v#olih1#Sod|huv#nloohg#
dorqj #wkh#zd| #zloo#wxuq#lqwr#jkrvwv #zlwk#
wkh#srzhu #wr#iuhh}h#rssrqhqwv #dqg#khos#
vxuylyruv1#Wkh|#fdq #dovr#ghvwur|#fudwhv#
dqg#vfulehv#zlwk#wkh#krsh #wr#¬qg#d#idlu| #
ru#d#erqxv #wkdw#zloo#eulqj #wkhp#edfn #wr#
olih1
Dv#lq#wkh#prvw#fodvvlf#sodwirup#ri #wkh#
;3v/ #rqfh #wkh#d#urxqg #lv#frpsohwhg#dqg#
wkh#¬qdo#ervv #lv#ghihdwhg/#lw#zloo#eh#
srvvleoh#wr#vwduw#ryhu#zlwk#dq#lqfuhdvhg#
ohyho#ri#gl®fxow|1
Zkdw#fdq #L#vd|B#D#qhz #jdph/ #zhoo#
vwuxfwxuhg#dqg#zlwk#juhdw#ohyho#ghvljq #
dqg#shuihfw#jdphsod|1

Wkh# judsklf # lv# lpsuhvvlyh1# Ghwdlohg/#
dqlpdwhg#zlwk#fduh#+wkh#olwwoh#pdjlfldq #
lv#ihdwxuhg#zlwk#lqfuhgleoh#dqlpdwlrqv/ #
qgQ,#dqg#hyhu|wklqj#pryhv #vprrwko|1#
D#surgxfw#wkdw#pdnhv #yhu|#jrrg #xvh#ri #
wkh#Qhv*v#fdsdelolwlhv#dqg#wkdw#grhv #qrw#
hyhq#kdyh#d#vorzgrzq #ru#­lfnhulqj #dv#
zh #riwhq#vhh#lq#jdphv #iru #wkh#;0elw#
Qlqwhqgr1

Wkh# vrxqgwudfn# lv# vlpsoh# dqg# ¬wv#
shuihfwo|#wr#wkh#jdph1 #Qrw#revhvvlyh #
ru#uhshwlwlyh/#lw#vhuyhv#dv#edfnjurxqg #
iru#wkh#dgyhqwxuh1

Sdlqixo#qrwhv111#Ihz/ #exw#wkhuh#duh1#Wkh#
jdph # lv# qrw# lpsrvvleoh # rqfh # |rx #
xqghuvwdqg# wkh# sdwwhuqv# ri # ohyhov/#
rssrqhqwv #dqg#wudsv#dqg#rqo| #7#zruogv#
vhhp #wrr#ihz1#Wrr#edg#ehfdxvh #zlwk#d#
ihz #pruh #ohyhov#lw#zrxog #eh#wkh#devroxwh#
%pdvwhuslhfh%#ri #qhz #surgxfwlrqv #iru #
wkh#;0elw#QLQWHQGR1

Wkh#jdph #lv#dydlodeoh#lq#grzqordg #rq #
Vwhdp#dqg#Lwfk1Lr#dqg#uxqv#rq #doo#
hpxodwruv# iru # wkh# Qlqwhqgr# frqvroh #
+Pxjhq/ #Qrvwdojld111,#exw#L#uhfrpphqg #
|rx #wr#gr #dv#L#glg=#ex| #wkh#fduwulgjh#
htxlsshg #zlwk#wkh#pdqxdo#dqg#d#yhu|#
zhoo#fudiwhg#sdfndjh$

Wkh#fduwulgjh#fdq#eh#rughuhg#dw=
kwwsv=22zzz1eurnhvwxglr1iu2surgxfw2
plfur0pdjhv0qhv2

e|#���3�C�>�A���&�������7�>���%�3�C���(�;�C�3�K�K�;�@�;

�L��� �3�?�7�B�>�3�J�����
��
Vprrwk/#g|qdplf#dqg#zhoo#
edodqfhg1#Lw#zrq*w#eruh#|rx#
dqg#zloo#nhhs#|rx#krrnhg#wr#wkh#
mr|sdg#wr#frpsohwh#doo#wkh#7#
zruogv#ri#wkh#jdph1

�L���$�A�@�9�7�G�;�E�J��������
1117#Zruogv#wkdw#duh#d#olwwoh#elw#
ihz#dqg#rqfh#|rx#jhw#wkh#
sdwwhuqv#ri#rssrqhqwv#dqg#wkh#
orjlf#ri#wkh#sx}}ohv#lw#zloo#eh#
hdv|#dqg#idvw#wr#¬qlvk#wkh#
jdph1#Vxfk#d#vkdph111
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Kxqwlqj#ul­hv/#fkdlqvdzv #dqg#ghprqv1 #
Doo#wklv#kdv#ehhq#dqg#lv#Grrp/ #dqg#
dowkrxjk#wklv#frqfhsw #vhhpv #vloo|#dqg#
idqflixo/ #lw#lv#dfwxdoo|#rqh #ri #wkh#nh| #
lqjuhglhqwv#ri #wklv#ohjhqg#ri #ylghr #
jdphv1

Exw#zk|#doo#wklv#vxffhvvB
Lq#4<<6/#d#qxpehu #ri #frqwuryhuvldo#
wlwohv#kdg#sureohpv1#Prvw#sduhqwv#dqg#
wudgh#dvvrfldwlrqv #irxjkw #wkh#ylrohqfh#
lq#Pruwdo#Nrpedw#ru#wkh#frqwuryhuvldo#
Zroihvwhlq#6G#+Grrp*v #idwkhu,1#Wkh|#
zhuh#wkh#ylrohqw#dqg#eorrg| #wlwohv#wkdw#
zhuh#rq#wkh#pdunhw1
Glg#wkh#frqwuryhuv| #dovr#euhdn#rxw#rq #
GrrpB #\hv/ #exw#lq#vpdoohu#txdqwlwlhv1#
Wkh#wlwoh#zdv #uhohdvhg#rq #wkh#vkduhzduh#
pdunhw#dqg#dovr#vsuhdg#lq#wkh#zruog#
e|#idqv#zrug#ri#prxwk1

Wkh#wudgh#dvvrfldwlrqv #zhuh#vlohqfhg#
e| #wkh#vdohv#ri #wkh#jdph #dqg#hvshfldoo|#
e| #wkh#sod|huv#wkhpvhoyhv$#Lw#zdv #d#
mxvw#qlfkh#surgxfw#iru#wkh#shulrg1
]hur #sorw#+rnd|/ #d#olwwoh#elw/#qgQ,#dqg#
lv#wkh#surwdjrqlvw#uhohydqwB#Qrw#hyhq#
d#olwwoh1#

Grrpjx|/ #rxu#jhqhudo#vsdfh #pdulqh#
zdv # dq# h{dpsoh# ri # h{shulhqwldo#
vwru|whoolqj/#wkurxjk #wkh#sod|hu#klpvhoi#
lqvwhdg#ri #vlpso| #ehlqj #h{srvhg #wr#lw1#
Reylrxvo|/ #wkh#hohphqw#wkdw#pdgh #lw#
vr #hqjdjlqj #+lq#dgglwlrq#wr#wkh#¬uvw0
shuvrq#shuvshfwlyh,#zhuh#lwv#idqwdvwlf#
ylvxdo#h«hfwv/#vlplodu#wr#d#Euxwdo#Ghdwk#
Phwdo# fryhu># wkh|# zhuh# edqdo# exw#
idqwdvwlf#111Dqg#ylrohqw#111Rk/#wkh|#zhuh#
xowud#ylrohqw$$$

Iru #d#shulrg #ri #wlph/#wklv#sl{hodwhg#
wulexwh#wr#dfwlrq#dqg#kruuru#prylhv #
kdv#ehhq#wkh#qh{w#jhqhudwlrq#ri #ylghr #
jdphv1 #Hyhu|#vxevhtxhqw#ISV#jdph #
rq ##SF/#frqvroh #dqg#hyhq#Dpljd #zdv #
lq#wkh#vdph#vw|oh#dv#Grrp1
Ghvslwh#klv#djh/ #lw#lv#vwloo#h{fhswlrqdo1#
Wkh#judsklfv #dsshdu#uhdolvwlf/#doprvw#
julww|/#zkhwkhu#lw#lv#d#vlpsoh#zdoo#ru#

dq# xowud0ghfrudwhg# vxuidfh # zlwk# d#
glderolfdo#dsshdudqfh1#

Wkh#ydulrxv#ohyhov#ri #euljkwqhvv#jlyh #
ulvh#wr#fodxvwurskrelf #fruulgruv/ #zlwk#
­lfnhulqj #ru#rvfloodwlqj#oljkwv#ru#hyhq#
eodfn#olnh#slwfk1

Prylhv #olnh#Dolhq#zhuh#reylrxvo| #nh| #
lq­xhqfhv/ #wkh#pdlq #wkhph#ri #wkh#
iudqfklvh #kdv#dozd|v#ehhq#lqvsluhg#
e| #KU#Jljhu/ #lpprudo #pduuldjh #ri #phdw#
dqg#pdfklqhv #dqg/#olnh#pdq| #juhdw#
suhylrxv #jdphv/ #ohyho#ghvljq #lv#devwudfw#
udwkhu#wkdq#uhdolvwlf/#dqg#vxusulvlqj #
udwkhu#wkdq#wulyldo1#Wkh#hqhplhv #orrn#
idqwdvwlf/#wkh|#kdyh#lqfuhgleo|#ghwdlohg#
dqg#juxhvrph #ghdwk#dqlpdwlrqv/ #dqg#
ehfdxvh #wkh|#duh#dfwxdoo|#skrwrjudskhg #
vfxoswxuhv/#wkh|#kdyh#dq#doprvw#uhdolvwlf#
ihholqj1#D#khwhurjhqhrxv # jurxs #ri #
xqghdg#dqg#ghprqv #wkdw#kdv#ehfrph #
doprvw#lfrqlf #dv#wkh#Jrrped #lq#Vxshu#
Pdulr #Eurv#ru#wkh#jkrvwv #lq#SDF#PDQ1

Dsshdudqfh#lv#rqo| #sduw#ri #wkh#htxdwlrq/ #
zlwk#wkh#vrxqg #frpsohwlqj #wkh#sdfndjh #
lq#wkh#ehvw#srvvleoh#zd|1#

Lq#dgglwlrq#wr#d#fodvvlf#PLGL#vrxqgwudfn#
+uhphpehu# PLGLB,# lqvsluhg# 0# dqg#
voljkwo|#wruq#0#e| #phwdo#ohjhqgv#vxfk #
dv#Eodfn#Vdeedwk/#Phwdoolfd/#Phjdghwk#
dqg#Mxgdv#Sulhvw/#dprqj #rwkhuv/#dv#
zhoo#dv#vrph #vorzhu#dpelhqw#dqg#
prrg0hqkdqflqj #phorglhv #vxfk #dv#
wkh#fkhuu|#rq#wkh#fdnh1#

Doo#wkh#vrxqg #h«hfwv/#iurp #wkh#srzhuixo #
h{sorvlrqv #ri #zhdsrqv/ #wr#wkh#vfuhdpv #
dqg#jurzov #ri #doduphg#hqhplhv/ #duh#
mxvw#shuihfw#0#dqg#zdlw#iru #d#fduqlyrurxv #
lqihuqdo#exoo#pdgh #ri #vwhurlgv#zkr #
zdqwv#wr#¬qlvk#|rx #r«$#Khdulqj #wkh#
hfkr # ri # wkh# urdu# ri # wkh# jljdqwlf #
F|ehughprq> # vrxqgv # olnh# frxsolqj #
ihurflw|#dqg#sdlq1

Exw#lq#doo#wklv#sxuhqhvv#zh #¬qg#d#vwdlq/#
d#vwdlq#wkdw/#hvshfldoo|#lq#wkhvh#wlphv/#
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�(�F�4�>�;�D�:�7�C����Lg#Vriwzduh
���7�G�7�>�A�B�7�C����Lg#Vriwzduh
�(�>�3�E�8�A�C�?����Sf#PV#GRV/#Dwdul#
Mdjxdu/#Vxshu#Qlqwhqgr/#Vhjd#
Phjd65{/#Vhjd#Vdwxuq/#Vrq|#
Sod|vwdwlrq/#6GR/#Dpljd1
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pdnhv #xv#xqghuvwdqg#wkh#djh #ri #wklv#
surgxfw1#Zkdw#lv#lwB#Zhoo111#Rxu#khur#
fdq*w#wlh#klv#vkrhv/ #orrn#dw#wkh#prxvhv111#
L#phdq/ #kh#fdq*w#orzhu#klv#h|hv #ru#hyhq#
udlvh#wkhp#ehfdxvh #wkuhh0glphqvlrqdolw|#
zdv #vwloo#ïd ##Surwrw|sh%#dqg#qrw#|hw#ixoo|#
lpsohphqwhg#+lw#zloo#duulyh#d#ihz #|hduv#
odwhu#zlwk#Txdnh#dqg#Ghvfhqw,1

Wkdw# pdnhv # Grrp # rog/# pdnhv # lw# d#
pdvwhuslhfh#iurp#dqrwkhu#hud1#
Zkhuh# zh # kdyhq*w# frqfhuqhg # e| #
skrwruhdolvp/#93#isv/#7n2;n #ru#xowud0
uhdolvwlf#hqjlqh1#
Zh #zhuh#mxvw#wklqnlqj#ri #xvlqj #fkdlqvdzv #
wr#jxw#hyhu|#Fdfrghprq#lq#wkh#zruog1

Dw#wkh#wlph#ri #lwv#uhohdvh/#Grrp #zdv #
fulwlfl}hg#dujxlqj #wkdw#lw#zdv #d#vlpsoh#
jdph #lq#zklfk #zdyhv #ri #hqhplhv #zhuh#
vkrw#grzq> #hqhp| #diwhu#hqhp|1 #Lw#zdv #
idu#dzd|#iurp#wkh#wuxwk1#

Wklv#lv#qrw#wkh#xvxdo#Ohiw#iru #Ghdg/#exw#
d#jdph #lq#zklfk #zh #zloo#¬qg#d#frpsoh{ #
ghvljq #ri #idqwdvwlf#ohyhov/#ixoo#ri #wudsv/#
zlwk#lqwhooljhqwo|#srvlwlrqhg #hqhplhv/ #
wrqv#ri #vhfuhwv#dqg#pdq| #vlwxdwlrqv#lq#
zklfk #|rx #zloo#qhhg#wr#wklqn#wr#qrw#ehlqj #
vodxjkwhuhg#e|#ghprqv1

Wkh#nh|zrug #zkhq #lw#frphv #wr#kljk0
ohyho#ghvljq #lv#%edodqfh1%#Wkh#hqhp| #
frxqw #lv#kljk/ #exw#qrw#vr #kljk #dv#wr#pdnh #
uhshwlwlyh# ¬uh¬jkwv># wkhuh# duh# pdq| #
wudsv/#exw#wkh|#ohdyh#hqrxjk #urrp #iru #
wkh#sod|hu#wr#uhdfw#dqg#frqiurqw #wkhp>#
dppxqlwlrq #lv#olplwhg/#exw#hqrxjk #wr#
gr #wkh#ghhg#dqg/#¬qdoo|/#zkloh#sduw#ri #
wkh#ixq #lv#wu|lqj#wr#¬qg#d#nh| #wr#rshq #d#
grru #ru#d#vzlwfk #wr#orzhu#dq#hohydwru/#
lw#lv#pdqdjhg #lq#vxfk #d#zd| #wkdw#|rx #

qhyhu#ihho#eruhg/#hvshfldoo|#vlqfh #hyhu|#
wlph#d#nh| #lv#froohfwhg/#vrph #duhdv#zloo#
eh#uhsrsxodwhg1

Ryhu#wkh#|hduv/#idqv#ri #wkh#vdjd #kdyh#
fuhdwhg# kxqguhgv# ri # pdsv/ # prgv/ #
dgglwlrqdo#od|huv#dqg#v|vwhpv#wr#pdnh #
wklv#surgxfw#hwhuqdo1#Vrph #ri #wkhvh#
surgxfwv#duh#lqfuhgleo|#pdqxidfwxuhg #
olnh#Euxwdo#Grrp #iurp #zklfk #wkh#vhulhv#
uhvwduwhg#djdlq1

Lw#zdv #mxvw#dguhqdolqh$#Qr#uhjhqhudwlyh#
khdowk/#qr #jxlgdqfh #rq #zkhuh#wr#jr #
qh{w/#qr #duwl¬fldo#lqwhooljhqfh#zlwk#vfulswv#
dqg#qr #vshfl¬f #fryhuv #wr#klgh#ehklqg#
vrphwklqj1

Uxq#olnh#d#pdgpdq #ehwzhhq#ohyhov/#
vkrrw # grzq # ghprqv # diwhu# ghprqv/ #
froohfw#xvhixo#remhfwv1

Wklv#zdv #GRRP#dqg#wklv#lv#GRRP#djdlq1

e|#���3�C�>�A���&�������7�>���%�3�C���(�;�C�3�K�K�;�@�;

�L��� �3�?�7�B�>�3�J��������
Lpphgldwh/#lqwxlwlyh/#idvw/#
iuhqhwlf111#Pdq|#zhdsrqv/#ohyhov#
dqg#klgghq#erqxvhv1#Ohwv#|rx#
sod|#dqg#pdnhv#|rx#sod|#olnh#
fud}|1

�L���$�A�@�9�7�G�;�E�J��������
Pdq|#eholhyh#wkdw#Grrp#lv#mxvw#
d#uholf#iurp#wkh#sdvw>#dq#
lpsruwdqw#uholf/#ri#frxuvh/#exw#
qrwklqj#pruh1#Idovh$#Wkh#
fuhdwlrq#ri#Lg#Vriwzduh#lv#qrw#
rqo|#slrqhhulqj/#exw#dovr#rqh#ri#
wkh#ehvw#ylghr#jdphv#hyhu#
pdgh>#d#eulooldqw#zrun#ri#d#
frpsdq|#zkrvh#phqwdolw|#zdv#
sudfwlfdoo|#txlwh#vlplodu#wr#zkdw#
lqghshqghqw#ghyhorshuv#gr#
wrgd|1#D#jdph#ri#sod|huv#iru#
sod|huv1#Lw*v#ehdxwlixo/#lw*v#idvw/#
lw*v#ghhso|#frpshoolqj/#
lpphqvh#lq#vlqjoh#dqg#vxshue#
lq#pxowlsod|hu1#
Lw*v#Grrp/#dqg#lw*v#khuh#wr#vwd|#
xqwlo#wkh#Khoo#exuqv$

�'�-�*�����"�&���$���+���'�*��



UHWURPDJD]LQH#ZRUOG#\HDU#4#0#LVVXH#7 Sdjh#94#ri#97

� ���%�����,���+�,�"�&� 

Zhofrph #wr#wklv#qhz #hslvrgh #ghglgdwhg#
wr#Mdsdq>#dffruglqj #wr#rxu#lqwhuqdo#
%Kdoorzhhq0fdohqgdu%#lw#lv#wkh#vhfrqg #
sduw# ri # wkh# 999wk# hslvrgh # zklfk #
r®fldoo| # fruuhvsrqgv # wr# wkh# 47wk#
hslvrgh #rq #Mdsdq#rq #UPZ$#Hqmr|#wkh#
uhdglqj #dqg#zkhq #|rx #kdyh#¬qlvkhg#
uhdglqj #wkh#duwlfoh/#L#krsh #|rx #zloo#
djuhh#zlwk#p| #ixoo#eholhi#wkdw#wkh#uhylhz#
ri # wklv# ylghr # jdph # lv# sduwlfxoduo|#
uhohydqw#wr#wklv#vshfldo#lvvxh$

Zh #duh#wdonlqj#derxw#d#ylghr #jdph #
lqvsluhg/# lqghhg# fuhdwhg/# e| # wkh#
vsdunolqj#plqg #ri #wkh#idprxv #%Ehdw#
Wdnhvkl%#+wzr#ehdwv=#lq#wkh#vhqvh#ri #
wkh#uk|wkp#ri #frphg| #ehfdxvh #dw#wkh#
ehjlqqlqj # kh# shuiruphg # lq# frplf #
gxhwv,1
Wdnhvkl#Nlwdqr#lv#rqh #ri #wkh#zruog*v#
prvw#idprxv #¬op#fkdudfwhuv/#hvshfldoo|#
lq#Mdsdq1#Kh*v#d#yhu|#dxwkrulwdwlyh#
sxeolf#¬jxuh1#Kh*v#dq#dfwru/#gluhfwru/#
vfuhhqzulwhu/# hglwru/# ¬op# surgxfhu/ #
whohylvlrq#krvw/#whohylvlrq#dxwkru/#udglr#
krvw/#frphgldq/ #zulwhu/#sdlqwhu/#vlqjhu/ #
dqg#ylghr#jdph#dxwkru1
Kh#lv#frqvlghuhg #rqh #ri #wkh#prvw#
lpsruwdqw#olylqj#rulhqwdo#gluhfwruv#gxh#
wr#wkh#xqplvwdndelolw|#ri #klv#vw|oh/#wkh#
udglfdolw|#dqg#lqqrydwlyh#vwuhqjwk#ri #
klv#¬oplqj1#Riwhq#klv#prylhv #duh#irfxvhg #
rq #Mdsdqhvh#pd¬d #+\dnx}d,/ #qrw#dozd|v#
dssuhfldwhg#ru#wdnhq#wrr#vhulrxvo|1

Jlyhq #klv#idph/ #lw#zdv #pdqgdwru| #wr#
fuhdwh#d#ylghr #jdph #ghglfdwhg#wr#klv#
lqwhuhvwlqj#fkdudfwhu1
Glg#L#vd| #ylghr #jdphB #Ru#d#qljkwpduh #
zlwk#rshq #guhdpvB#Lq#dq| #fdvh/ #lw#lv#
suhvhqw#lq#wkh#wrs#whq#ri #wkh#zruvw#
Mdsdqhvh#jdphv1

Lq#idfw/#wkh#jdph #kdv#hyhq#zrq #wkh#
¬uvw#sul}h#dv#wkh#zruvw# jdph # iru #
Qlqwhqgr#IdplFrp1#

Vrph #sduwv#ri #wkh#jdph #duh#wudfhg#
edfn #wr#wkh#sklorvrsk| #ri #klv#idprxv #
WY# vkrz # %Wdnhvkl*v# Fkdoohqjh%# ru#
%Wdnhvkl*v#Fdvwoh%#nqrzq #lq#Lwdo|#dv#
%Qhyhu#Vd| #Edq}dl%/#frpphqwhg #e| #

wkh#juhdw#%Jldodssd*v#Edqg%1

kwwsv=22|rxwx1eh2n|O}GxDntq;

kwwsv=22|rxwx1eh2;w5W7mJL9J3

kwwsv=22|rxwx1eh2wvxm7[ndgXj

Wkh#surjudp #zdv #dqlpdwhg#e| #uhfnohvv#
Mdsdqhvh# zkr # zhuh# vwulylqj# iru #
lpsrvvleoh/ #frplf #0#xqvdih#fkdoohqjhv=#
wkh#xowlpdwh# jrdo #zdv #wr# frqtxhu #
Wdnhvkl*v#yluwxdo#fdvwoh1#Wklv#vhulhv#
zdv #d#vxffhvv/ #exw#wkh#ylghr #jdph #
lqvsluhg#e| #Wdnhvkl*v#zrunv #zdv #yhu|#
sureohpdwlf1
Edfn#wr#wkh#ylghr #jdph1 #Dw#wkh#gdzq #
ri #wklv#vwru|/#Wdlwr#zdv #olfhqvhg#wr#
fuhdwh#d#ylghr #jdph #ghglfdwhg#wr#
Wdnhvkl*v#lghqwlw|1#

Wkh# sureohp# lv# wkdw# Wdnhvkl# zdv #
lqyroyhg# wrr# pxfk # lq# wkh# jdph #
surfhvvlqj #dfwlylw|/#ohdylqj#qr #urrp #
iru #wkh#ylghr #jdph #pdnhu#h{shulhqfh=#
d#yhu|#gdqjhurxv#fkrlfh$#

Lw#lv#vdlg#wkdw#Wdnhvkl#fuhdwhg#wkh#
zkroh #sorw#ri #wkh#jdph #lq#rqh #qljkw/#
dw#wkh#edu/#wkh#idprxv #L}dnd|d#eduv/#
zkhuh#d#wkrxvdqg#frorxuixo #vdxfhuv#
dqg#jodvvhv#zlwk#vxuuhdo#vkdshv#dqg#
frqwhqwv# plqjoh # phuflohvvo|# lqvlgh#
wkh# vwrpdfk/ # fdxvlqj # el}duuh# dqg#
xqsuhglfwdeoh# gljhvwlyh# dv# zhoo# dv#
sv|fkrvrpdwlf#dofkhplhv1#

Wdlwr#surgxfhuv #lq#wkh#edu#uhfrughg#
hyhu|wklqj#Wdnhvkl#sursrvhg1#Wdnhvkl#
zdqwhg#d#frpsohwho|#gl«huhqw#jdph #
iurp # wkh# rwkhuv# ri # wkh# wlph=# kh#
vxffhhghg # shuihfwo|# lq# wkh# lqwhqw/#
xqiruwxqdwho|#lq#wkh#qhjdwlyh#vhqvh#
ri#wkh#skudvh1

Wkh#suhvhqfh#ri #vxfk #d#idprxv #fhoheulw|#
zrxog #vxuho|#kdyh#vrog#lq¬qlwh#frslhv #
ri #wkdw#ylghr #jdph/ #uhjdugohvv#ri #wkh#
txdolw|#ri #wkh#jdph #lwvhoi1#L#dvvxuh#|rx #
wkdw#L#srvvhvv #lw#dqg#wkdw#L#oryh#
uhwurjdplqj/ #exw#dw#wkh#vdph #wlph/#
xqiruwxqdwho|/#L#wrr#ihho#glvjxvwhg#e| #

������� �����������"����
� ������������

�1�7�3�C=#4<;9
���7�G�7�>�A�B�7�C=#Wdlwr
� �7�@�C�7=#Sodwirup
�(�>�3�E�8�A�C�?=#Qlqwhqgr#IdplFrp
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wklv#xqiruwxqdwh#zrun1# #Lw#lv#xvhixo#wr#
uhphpehu #wkdw#Wdnhvkl#kdwhg#hohfwurqlfv/#
preloh #skrqhv/ #hpdlov#dqg#klv#lghdv#
zhuh# dozd|v# pl{hg # lq# d# el}duuh#
frpelqdwlrq #ri #wudglwlrq#dqg#pdgqhvv1#
Wdnhvkl#kdv#uhdoo|#fuhdwhg#dq#dznzdug #
fduwulgjh#iru#Qlqwhqgr#IdplFrp1

Pruhryhu/ #gxulqj #wkh#ghyhorsphqw#ri #
wkh#jdph/ #Wdnhvkl#zdv #lqyroyhg#lq#dq#
h{wudpdulwdo#vfdqgdo#dqg#hqghg#xs#lq#
wkh#sdshuv1#
Wkh# hglwru# ri # wkh# qhzvsdshu# wkdw#
sxeolvkhg#wkh#qhzv #zdv #hyhq#ehdwhq#
e| # Wdnhvkl# klpvhoi# +dorqj# zlwk# klv#
iroorzhuv,#gxulqj #d#ylrohqw#udswxuh#ri #
pdgqhvv=#iurp #wkdw#gd| #rq #wkh#juhdw#
Wdnhvkl#zkr #ehorqjhg #wr#wkh#klvwrulfdo#
frphglf #gxr #%Ehdw#Wdnhvkl%#zdv #hqulfkhg#
zlwk#wkh#txdol¬fdwlrq #ri #%Ehdw#Wdnhvkl%#
lq#wkh#vhqvh#ri#%wr#ehdw#xs%1#

Dzd| #iurp #whohylvlrq#iru #d#ihz #prqwkv/ #
kh#reylrxvo| #uhwxuqhg#pruh # idprxv #
wkdq#ehiruh#dqg#frpsohwhg#klv#xq¬qlvkhg#
exvlqhvv/#vfkhgxolqj #qxphurxv #ixwxuh#
hqjdjhphqwv1

Wkh#jdph #frqvlvwv#ri #d#yhu|#vlpsoh#
sodwirup/#zlwk#vhyhudo#hohphqwv#dqg#
erqxvhv #wr#glvfryhu1#Lq#vkruw/#lw#lv#d#
sodwirup#zkhuh#|rx #kdyh#wr#pdnh #wkh#
fodvvlf#ghflvlrqv #wr#dgydqfh #dw#wkh#ohyho1#
Wkh#pxvlf #lv#iuxvwudwlqj/#d#orrs #zlwkrxw#
kduprq|/ # qrw# olvwhqdeoh# dw# doo1# Wkh#
Hqjolvk# wudqvodwlrq/# iruwxqdwho|/# lv#
h{fhoohqw1#

kwwsv=22|rxwx1eh2mbUK84;O|Rn

Wkhuh#duh#pdq| #shfxoldulwlhv#ri #wkh#
jdph/ #L#zloo#qrw#eh#deoh#wr#olvw#doo#ri #wkhp#
vlqfh #L#kdyh#sod|hg#lw#wkuhh#wlphv#dqg#
L#zloo#fhuwdlqo|#qrw#sod|#lw#djdlq #lq#wkh#
ixwxuh=

4, #li#|rx #wkurz#sxqfkhv #lq#wkh#dlu#53/333 #
wlphv#rq #wkh#wlwoh#vfuhhq#|rx #jhw#gluhfwo|#
wr#wkh#hqg#ri#wkh#jdph
5,#wkhuh#duh#ohyhov#zkhuh#|rx #kdyh#wr#
dwwdfk#wkh#vhfrqg #sdg#htxlsshg #zlwk#
d#plfurskrqh #dqg#vlqj #olnh#lq#wkh#Ndudrnh#
kdoov
6,#zh #fdq #glyrufh #dqg2ru#ehdw#wkh#vklw#
rxw#ri #zlih #dqg#fkloguhq#+uhphpehu#wkdw#
wkh# jdph # lv# r®fldoo| # uhohdvhg# e| #
Qlqwhqgr$,
7,#zh#fdq#ehdw#rxu#hpsor|hu
8,#zh #fdq #ehdw#wkh#frsv #dqg#dw#wkh#vdph #
wlph#eh#ehdwhq#e| #wkhp/#orvlqj #hqhuj|
9,#zh #fdq #ehdw#hyhu|rqh #olnh#fud}| #dqg#
eh#kdwhg#e| #hyhu|rqh #dqg#deryh #doo#eh#
ehdwhq#e|#shrsoh#zkr#kdwh#xv

:, #wkhuh#duh#sruq #vlwxdwlrqv/#|rx #fdq #
gulqn#zklvnh|#dqg#sod|#Sdfklqnr
;, #lqvlgh#wkh#Sdfklqnr #urrp #zh #fdq #
rqo| #dgydqfh #wr#wkh#qh{w#ohyhov#li#zh #nloo#
wkh#shrsoh#zkr#duh#ehdwlqj#xv
<,#zh #zloo#eh#deoh#wr#­| #dlufudiw/#hyhq#
dq#dhursodqh/#exw#lw#zloo#qrw#eh#deoh#wr#
odqg#dqg#wkhuhiruh#zh #zloo#fudvk#wr#wkh#
jurxqg #xqqhfhvvdulo|/#uhvxowlqj#lq#jdph #
ryhu
43, #wkh#hqg#ri #wkh#jdph #lv#d#vpdoo#
gudzlqj #zlwk#Wdnhvkl*v#idfh #wkdw#vd|v #
%frqjudwxodwlrqv%
44, #soxv#qxphurxv #rwkhu#vwudqjh#wklqjv#
wkdw#L#devroxwho|#gr #qrw#zdqw#wr#uhphpehu #
ru#ghvfuleh111

Lw#vhhpv #olnh#d#wudjlfrplf/ #ylrohqw#dqg#
devxug#zrun/ #fuhdwhg#e| #d#shuvrq#zkr #
kdwhv#ylghr #jdphv= #d#orjlf #w|slfdo#ri #
Wdnhvkl#zkr #uhdoo|#kdwhv#hohfwurqlfv#
dqg#ylghr#jdphv1
Shukdsv#wklv#orjlf #zdv #uhdoo|#zdqwhg#
e| #Wdnhvkl/#zlwk#d#pdfdeuh #frqvflhqfh1
Qr#rqh #zloo#hyhu#nqrz1#Qr#rqh #zloo#dvn#
Wdnhvkl#iru #dq#h{sodqdwlrq1#Ihz #zloo#
uhphpehu #wklv#wurxeohvrph#jdph1 #L#
wklqn#Qlqwhqgr#lv#qrw#hyhq#kdss| #zlwk#
wkh#suhvhqfh#ri #wklv#duwlfoh/#sdwlhqfh/#
L#zloo#wu|#wr#pdnh #lw#xs#wr#|rx #zlwk#d#
ohwwhu#ri#dsrorj|$

Hyhq#wkh#fuhdwruv#ri #wkh#%Vwudwhj|#Jxlgh%#
wr# frpsohwh# wkh# jdph # kdyh# ïfrog #
vzhdwhgð/# idflqj # vxfk # dq# devxug/#
luudwlrqdo#dqg#loorjlfdo#jdph1

Li#|rx #zloo#¬qg#wklv#fduwulgjh#lq#Wrn|r*v #
wkuliw#vwruhv/#|rx #devroxwho|#pxvw#wdnh#
lw/#lw#lv#d#froohfwleoh#prqvwurvlw|/#zlwk#
wkh# frqvhtxhqw # prqvwurxv # orjlf # ri #
froohfwlqj# sulfhv1# Xqiruwxqdwho|/# wkh#
pdqxdo#lv#hyhq#uduhu1#L#grq*w#rzq #lw#hlwkhu1

Zhoo#ghdu#uhdghuv/#L#yhu|#pxfk #krsh #
wkdw# wklv# uhylhz# kdv# uhvshfwhg# wkh#
%kruuru%#vrxo#ri #Kdoorzhhq/#jrrge|h #
wr#wkh#qh{w#lvvxh/#L#surplvh #|rx #wkdw#zh #
zloo# uhwxuq# wr# qrupdo# wdonlqj# derxw#
Mdsdqhvh#pdgqhvv$

e|#�%�;�5�:�7�>�7�������A�@�E�7���-�9�A�>�;�@�A��

�L��� �3�?�7�B�>�3�J������
Lw*v#d#wudxpdwl}lqj#h{shulhqfh$

�L���$�A�@�9�7�G�;�E�J������
\rx#fdq*w#zdlw#wr#wxuq#r«#wkh#

IdplFrp$
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Dqrwkhu# dxwxpq# dowkrxjk# yhu|#
gl«huhqw# dqg# sduwlfxodu/# dqrwkhu#
Kdoorzhhq# frplqj# xs# zlwk# vrph#
odvw0plqxwh#olplwdwlrqv#dqg#dqrwkhu#
uhylhz#ri#d#jdph#lq#wkhph#zlwk#wkh#
Kdoorzhhq#qljkw1#

D# Qljkw# wkdw# lv# shukdsv# rqh# ri# wkh#
ihz# wkdw# pdnhv# |rx# ihho# wkh# vslulw#
dqg# wkh# juhhg># vlqfh# hyhu|# |hdu#
hqwhuwdlqv# pdq|# Hxurshdqv# dqg#
Dphulfdqv#dqg#hvshfldoo|#xv/#ylghr#
sod|huv/# wkdqnv# wr# wkh# kruuru# wlwohv#
wkdw# zhuh# douhdg|# srsxodu# rq# wkh#
ïeuhdgelqð# dw# wkh# wlph1# L# kdg#
sod|hg#dqg#wulhg#pdq|#ri#wkhp/#exw#
rqh# wkdw# vwuxfn# ph# sduwlfxoduo|/#
hvshfldoo|# iru# wkh# vrxqgwudfn# wkdw#
vfduhg#ph/#zdv#Vwruporug1#

Hyhq# wklv# jdph# L# glvfryhuhg# e|#
sxuh# fkdqfh/# dvvxplqj# wkdw# fdvh#
h{lvwv/# rq# d# qhzvvwdqg/# zkrvh#
qdph#L#gr#qrw#uhphpehu# lq#Lwdoldq#
+exw#L#gr#wkh#Hqjolvk#rqh$,1

Diwhu# wkh# zhofrph# vfuhhq/# wkh#
jdph# suhvhqwv# lwvhoi# dv# d# volglqj#
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