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wkh# ULRW/# d# fkls# wkdw# zloo# eh# xvhg# dv# dq# lqsxw2rxwsxw#

pdqdjhu/#lv#surylghg1#Dwdul#dovr#dvnv#iru#d#vhfrqg#vxssolhu#

iru#wkh#FSXv/#dqg#PRV#vxjjhvwv#V|qhuwhn/#zklfk#douhdg|#

surgxfhv# lwv# fklsv# xqghu# olfhqvh1# Dw# wkh# vdph# wlph/#

qhjrwldwlrqv# zlwk# Prwrurod# duh# whuplqdwhg1# Shggoh# dovr#

vxjjhvwv# wkdw# Dwdul# hqjlqhhuv# pdnh# frqwdfw# zlwk#

Plfurfrpsxwhu#Dvvrfldwhv/#d#vpdoo#frpsdq|# irxqghg#e|#

;XV( , ' H_PRTeP`
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UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#6#0#LVVXH#4< Sdjh#8#ri#;6

=6G9L6G:

Pdqq|# Ohpdv# dqg# Ud|# Krow# wkdw# surylghg# ghexjjlqj#

v|vwhpv#wr#PRV#dqg#dovr#surgxfhg#wkh#MROW#plfurfrpsxwhu/#

edvhg#rq# wkh#PRV#98351#Dffruglqj# wr#Shggoh/# wkh# MROW#

pd|# suryh# xvhixo# dv# d# edvlv# iru# frqvroh# ghyhorsphqw1#

Wklv#rffxuv/#ehfdxvh#Ploqhu#lv#deoh#wr#uxq#d#uhsolfd#ri#wkh#

dufdgh#%Wdqn/%#d#jdph#surgxfhg#e|#vxevlgldu|#Nh|#Jdphv/#

rq#wkh#MROW#lwvhoi1

Vwhood

Pd|hu# dqg#Ploqhu# wkhuhiruh# ehjlq# wkh# ghyhorsphqw# ri# d#

ghylfh#ghulyhg# lq#sduw# iurp# wkh# MROW1#Wrzdug# wkh#hqg#ri#

4<:8/# Mrh#Ghfxlu/# iuhvk#rxw#ri#Ehunoh|/#zkr#kdg#douhdg|#

ehjxq#klv#rzq#zrun#rq#wkh#9835/#lv#kluhg1#Ghfxlu#ehjlqv#

wkh# whvwlqj# skdvh# ri# wkh# ¬uvw# surwrw|sh# ghyhorshg# e|#

Pd|hu#dqg#Ploqhu#wr#zklfk#kh#dwwdfkhv#wkh#qdph#%Vwhood/%#

diwhu# wkh# eudqg# ri# klv# elf|foh$# Kdurog# Ohh/# rqh# ri# wkh#

hqjlqhhuv# zrunlqj# rq# wkh# Vwhood# surwrw|sh/# nqrzv# wkdw#

dq# rog# dftxdlqwdqfh# ri# klv/# d# eulooldqw# hqjlqhhu# qdphg#

Md|#Plqhu/# lv#zrunlqj# dw# V|qhuwhn/#zklfk# kdv# d# frqwudfw#

dv# d# vhfrqgdu|# vxssolhu# ri# PRV# fklsv1# Ohh# sursrvhv#

Plqhu*v# qdph# wr# ghvljq# dq# dx{loldu|# fkls# wr# srzhu# wkh#

qdvfhqw# frqvroh1# Dwdul# pdnhv# d# ghdo# zlwk# V|qhuwhn# dqg#

Plqhu# pryhv# rq# wr# zrun# rq# wkh# Vwhood# surmhfw1# Plqhu#

ghvljqv#wkh#WLD/#iurp#Whohylvlrq#Lqwhuidfh#Dgdswru/#zklfk#

lv# xvhg# wr# jhqhudwh# wkh# ylghr# vljqdo# dqg# vrxqg# h«hfwv1#

E|#hduo|#4<:9#Vwhood#lv#frpsohwhg=#lw#frqvlvwv#ri#wkh#983:#

FSX/# WLD/# ULRW/# dqg# d# frqqhfwru# iru# frqqhfwlqj# jdph#

fduwulgjhv1# Zkloh# Dofruq# lv# lq# fkdujh# ri# wudlqlqj# jdph#

ghyhorshuv#e|#suhvhqwlqj#wkh#pdfklqh*v#whfkqlfdo#ihdwxuhv/#

Exvkqhoo# ehjlqv# wr# ghdo# zlwk# pdunhwlqj=# kh# kluhv# Jhqh#

Odqguxp/# d# frqvxowdqw# zkr# kdv# douhdg|# zrunhg# zlwk#

Idlufklog#dqg#rq# lwv# ixwxuh#Fkdqqho#I# frqvroh/#zkr# lv# wr#

gudz# xs# d# uhsruw# rq#zkdw# lv# uhtxluhg# ri# wkh# frqvroh# lq#

rughu# iru# lw# wr#vxffhhg# lq#wkh#pdunhwsodfh1#Lq#klv#uhsruw/#

Odqguxp#lqglfdwhv#wkdw#wkh#frqvroh#pxvw#eh#dq#dhvwkhwlfdoo|#

dsshdolqj# dqg# srvvleo|# zrrg0¬qlvkhg# remhfw# wr# ¬w# lqwr#

idplo|#olylqj#urrpv/#dqg#wkh#fduwulgjhv#pxvw#eh#%lglrw#dqg#

fklog0surri/%#lqglfdwlqj#wkdw#dq|rqh#pxvw#eh#deoh#wr#kdqgoh#

dqg#lqvhuw#wkhp1#Mdphv#Dvkhu#wr#Grxjodv#Kdug|#duh#kluhg#

wr#ghvljq#wkhp=#wkh#odwwhu#zrunhg#dw#Idlufklog#vshfl¬fdoo|#

rq# wkh# ghvljq# ri# wkh# Fkdqqho# I# fduwulgjhv1# Dvkhu# dqg#

Kdug|# ghvljq# d# fduwulgjh# zlwk# d# fdvh# zkrvh# ghvljq# lv#

lq­xhqfhg#e|#wkdw#ri#wkh#Fkdqqho#I#fduwulgjhv1

6bP`X K8H
Dv# zrun# surjuhvvhv/# Exvkqhoo# ehjlqv# wr# qrwlfh# wkdw# wkh#

ghyhorsphqw#ri#wkh#frqvroh#lv#frvwlqj#pruh#wkdq#h{shfwhg1#

Xqiruwxqdwho|/#wkhuh#lv#qrw#d#orw#ri#prqh|#lq#wkh#wloo/#ehfdxvh#

lq#4<:7#Dwdul#doprvw#zhqw#edqnuxsw1#Wklv#zdv#gxh#lq#sduw#

wr# wkh# juhdw# vxffhvv# ri# Srqj/# zklfk# ohg# d# orw# ri# rwkhu#

frpsdqlhv# wr# vdwxudwh# wkh# pdunhw# zlwk# wkh# uhohdvh# ri#

qxphurxv# forqhv/# fdxvlqj# vdohv# wr# gurs# gudpdwlfdoo|1#

Dqrwkhu# sureohp# zdv# wkh# uhohdvh# ri# wkh# dufdgh# jdph#

%Judq# Wudn# 43%# iru# vdoh# dw# d# sulfh# ehorz# wkh# frvw# ri#

surgxfwlrq/# exuqlqj# derxw# '833/333$# Pruh# prqh|# zdv#

orvw#wr#vhw#xs#dq#r®fh#lq#Mdsdq/#zklfk#zdv#uhvrog#vkruwo|#

diwhu# wr# Qdpfr1# Lq# wkh# hqg/# rqo|# wkh# dftxlvlwlrq# ri# Nhh#

Jdphv/#d#iurqw#frpsdq|#irxqghg#e|#Exvkqhoo#klpvhoi#dqg#

uxq# e|# d# iulhqg# ri# klv/# vhw# xs# rqo|# wr# r«hu# Dwdul# jdphv#

xqghu#dqrwkhu#eudqg#qdph/#zklfk#pdgh#eorfnexvwhu#klwv#

vxfk#dv# %Wdqn/%#pdqdjhg# wr#eulqj# vrph#fdvk#edfn# lqwr#

Dwdul*v#fr«huv/#dqg#vdyh#lw#iurp#edqnuxswf|1#Exvkqhoo#wulhv#

wr#¬qg#edfnhuv#exw#wkh#vhdufk#lv#iuxlwohvv1#Kh#wkhq#rshqv#

qhjrwldwlrqv# zlwk#Zduqhu# Frppxqlfdwlrqv/# wr# zkrp# kh#

vhoov#wkh#frpsdq|#lq#4<:9#iru#'5;#ploolrq1#Zduqhu/#vhhlqj#

wkh# srwhqwldo# ri# wklv# qhz# ylghr# jdph# pdunhw# wkdw# zdv#

ehlqj#fuhdwhg/#ghflghv# wr# lqyhvw#khdylo|# lq# lw=# lq# idfw/#kh#

lqixvhv#vrph#'453#ploolrq#lqwr#Dwdul*v#fr«huv#wr#frqwlqxh#

wkh#ghyhorsphqw#ri#Vwhood/#zklfk#lv#¬qlvkhg#lq#hduo|#4<::1

Krzhyhu/# wkh#r®fldo# suhvhqwdwlrq# volsv# wr# Mxqh#7/#4<::/#

ehfdxvh/# gxh# wr# djuhhphqwv# zlwk# Pdjqdyr{# uhvxowlqj#

iurp# sdwhqw# lqiulqjhphqw# rq# wkh#Rg|vvh|# Whqqlv# forqhg#

zlwk#wkh#Srqj/#Dwdul#kdv#wr#dffrxqw#wr# lwv#ulydo# iru#hyhu|#

jdph#lw#ghyhorsv#xqwlo#Mxqh#4/#4<::=#wkh#frqvroh#lv#xqyhlohg#

dv#wkh#Ylghr#Frpsxwhu#V|vwhp/#deeuhyldwhg#YFV/#gxulqj#

wkh# Frqvxphu# Hohfwurqlf# Vkrz1# Gxh# wr# sureohpv# wkdw#

durvh# gxulqj# wkh# surgxfwlrq# ri# wkh# ¬uvw# xqlwv/# krzhyhu/#

pdunhwlqj#grhv#qrw#ehjlq#xqwlo#Rfwrehu=#wkh#odxqfk#sulfh#

lv#'4<</#dqg# lqfoxghg# lq# wkh#sdfndjh/# lq#dgglwlrq#wr# wkh#

pdfklqh#erg|/#duh#5#mr|vwlfnv/#5#sdggohv#dqg#wkh#%Frpedw%#

jdph#fduwulgjh1#Lq#dgglwlrq#wr#wklv#;#rwkhu#jdphv#duh#sxw#

;XV( . ' ^]T ^U bWT TP`[g +31/ _`^b^bg_Ta ^U bWT Ucbc`T
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Sdjh#9#ri#;6 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#6#0#LVVXH#4<

=6G9L6G:

rq#wkh#pdunhw/#prvwo|#frqyhuvlrqv#ri#dufdgh#jdphv#iurp#

Dwdul#ru#Nhh#Jdphv1

HcRRTaa
4<::#hqgv#zlwk#mxvw#xqghu#733/333#xqlwv#vrog/#d#ghfhqw#

exw# qrw# h{fhoohqw# qxpehu/# fdxvhg# qrw# rqo|# e|# wkh# kxjh#

qxpehu# ri# kdqgkhog# hohfwurqlf# jdphv# lq# flufxodwlrq# dw#

wkh# wlph# exw# dovr# wr# d# pdunhwlqj# wkdw# ehjdq# uhodwlyho|#

odwh1#Ghvslwh#djuhhphqwv#zlwk#wkh#Vhduv#vwruh#fkdlq/#zklfk#

r«huhg#wr#vhoo#wkh#frqvroh#lq#doo#lwv#vwruhv#lq#h{fkdqjh#iru#

wkh# srvvlelolw|# ri# r«hulqj# lw# xqghu# lwv# rzq#qdph/# wklqjv#

glg# qrw# jr#zhoo=# 4<:;# forvhg#zlwk# derxw# ;33/333# xqlwv#

surgxfhg#exw#ri# wkhvh#rqo|#883/333# uhdfkhg#d#jdphu*v#

krph1#Lq#4<:<#Dwdul#vhoov#4#ploolrq#xqlwv/#exw#frpshwlwlrq#

lv#¬hufh=#dorqj#frph#wkh#Pdjqdyr{#Rg|vvh|5#+ru#Sklolsv#

Ylghrsdf#ghshqglqj# rq#pdunhwv,# dqg/#prvw# lpsruwdqwo|/#

wkh# Pdwwho# Lqwhoolylvlrq/# zklfk# r«huv# vxshulru# ylghr# dqg#

dxglr#ihdwxuhv1#Wkh#Dwdul#YFV#grhv#qrw#vklqh#lq#wkh#txdolw|#

ri#lwv#jdphv=#wr#nhhs#surgxfwlrq#frvwv#grzq/#wkh#whfkqlfdo#

fkrlfhv#pdgh#d«hfw#zkdw#wkh#frqvroh#fdq#r«hu1#Iru#wklv#

uhdvrq/# Dwdul# ghflghv# wr# fkdqjh# lwv# pdunhwlqj# vwudwhj|=#

lw# frqwudfwv#zlwk# wkh#surgxfhuv#ri# wkh#prvw#srsxodu#edu#

jdphv#wr#%sruw%#wkhlu#wlwohv#h{foxvlyho|#wr#lwv#frqvroh1#Wkh#

¬uvw#wlwoh#lw#vhfxuhv#lv#wkh#zruog0idprxv#%Vsdfh#Lqydghuv/%#

zklfk# lw# lqwurgxfhv# lq# 4<;31# Wkh# sdwk# lv# wkh# uljkw# rqh=#

rqfh#wkh#edu#jdph#lv#ryhu/#wkrvh#zkr#zdqw#wr#sod|#%Vsdfh#

Lqydghuv%# dovr# dw# krph# kdyh# qr# fkrlfh# exw# wr# ex|# wkh#

Dwdul# YFV1# Dqg# vr# vdohv# vrdu=# 5# ploolrq# frqvrohv# zhuh#

pdunhwhg#lq#4<;3/#grxeolqj#wkh#iroorzlqj#|hdu#wr#d#wrwdo#

ri#43#ploolrq#xqlwv#vrog1

Lq# 4<;4# rwkhu# idprxv# jdphv# vxfk# dv# %Dvwhurlgv%# dqg#

%Plvvloh# Frppdqg/%# frqyhuvlrqv# ri# wkhlu# uhvshfwlyh#

dufdghv/# ghexwhg# rq# wkh# frqvroh/# vhoolqj# ploolrqv# ri#

fduwulgjhv#hdfk1#Exw#4<;5#lv#wkh#ehvw#|hdu#iru#wkh#frqvroh1#

Dwdul#ghdov#zlwk#wkh#frqyhuvlrq#ri#%Sdf0Pdq%#dqg/#zlwk#d#

juhdw#pdunhwlqj#vwudwhj|/#vwduwv#d#ploolrq0groodu#dgyhuwlvlqj#

fdpsdljq#orqj#ehiruh#wkh#jdph*v#uhohdvh/#fuhdwlqj#d#yhu|#

vwurqj# h{shfwdwlrq# dqg# wkh# uxvk# wr# ex|# wkh# frqvroh# wr#

suhsduh# iru# wkh# jdph*v# uhohdvh=# lq# wkdw# |hdu/# 45#ploolrq#

xqlwv#duh#vrog#ri#wkh#frqvroh/#dqg#wkh#%Sdf0Pdq%#fduwulgjh#

wxuqv# rxw# wr# eh# wkh# ehvw0vhoolqj# jdph#e|# idu/#zlwk#pruh#

wkdq# :# ploolrq# frslhv# sxufkdvhg# lq# 4<;5# dorqh1# Wklv# lv#

mrlqhg# e|# rwkhu# vxffhvvixo# wlwohv# vxfk# dv# frqyhuvlrqv# ri#

%Ghihqghu/%# %Fhqwlshgh/%# %Iurjjhu/%# exw# dovr# h{foxvlyh#

wlwohv#vxfk#dv#%\du*v#Uhyhqjh1%

Dwdul*v#hfrqrplf#dqg#frpphufldo#vwuhqjwk#dovr#vxffhhgv#

lq# pdnlqj# lqurdgv# lqwr# wkh# zruog# ri# flqhpd=# Dwdul# zlqv#

wkh#frqyhuvlrq#ri#Vwhyhq#Vslhoehuj*v#idprxv#¬op#%Udlghuv#

ri#wkh#Orvw#Dun%#lqwr#d#jdph1#Rq#wkh#vwuhqjwk#ri#wkh#jrrg#

uhvsrqvh#zlwk#wklv#jdph/#Dwdul#uhwulhv#wkh#rshudwlrq#zlwk#

dqrwkhu# er{0r®fh# klw# ¬op/# dovr# e|# Vslhoehuj/# %H1W1# wkh#

H{wudwhuuhvwuldo/%# lqlwldoo|# hqmr|lqj# d# jrrg# frpphufldo#

uhvsrqvh# +wkh# wlwoh#zloo# eh# vrog# lq#pruh# wkdq#418#ploolrq#

frslhv,#dovr#wkdqnv#wr#wkh#idph#ri#wkh#¬op1

Wkh#frqvroh#lv#dovr#vrog#lq#idlu#qxpehuv#deurdg1#Lq#4<;3#

lw#lv#pdunhwhg#lq#Eulwdlq#+¬j1#8,/#lq#4<;5#lq#Iudqfh/#lq#4<;6#

lq#Lwdo|/#dqg#lq#4<;7#lq#Jhupdq|1#Wkh#kdugzduh#olplwdwlrqv#

duh#edodqfhg#e|#wkh#kxjh#jdph#sdun=#ghvslwh#whfkqrorjlfdoo|#

vxshulru#frqvrohv#uhohdvhg#dw#wkdw#wlph/#iru#h{dpsoh#wkh#

4<;5#FrohfrYlvlrq/#qrqh#fdq#erdvw#wkh#qxpehu#ri#jdphv#

ri#wkh#YFV1#Dovr#lq#4<;5/#wkh#khlu#wr#wkh#YFV#lv#xqyhlohg=#

ghvljqhg# wr# vwd|# rq# wkh# pdunhw# iru# rqo|# 6# |hduv/# wkh#

frqvroh*v#xvhixo#olih#kdv#ehhq#h{whqghg#gxh#wr#lwv#zlghvsuhdg#

xvh#exw#frpshwlwlrq#lv#ehfrplqj#lqfuhdvlqjo|#lqwhqvh#dqg#

Dwdul#ghflghv#lw# lv#wlph#wr#uhwluh#lw#zlwk#wkh#Dwdul#8533/#d#

frqvroh#edvhg#rq#Dwdul*v#;0elw#frpsxwhu#kdugzduh1#Lw#zdv#

zlwk#wkh#uhohdvh#ri#wkh#8533#wkdw#wkh#YFV#zdv#uhqdphg#

wr#wkh#5933/#uhsulvlqj#wkh#frgh#qdph#e|#zklfk#lwv#surwrw|sh#

zdv#lqlwldoo|#nqrzq/#F[5933/#ehiruh#lw#ehfdph#Vwhood1

IWT R`XaXa ^U +32-
4<;6# ehjlqv# qrw# zlwk# wkh# ehvw# dxvslfhv/# uhfrug# vdohv#

ehjlq# wr# ghfolqh1# Wkh# ylghr# jdph#pdunhw# dovr# vhhv# wkh#

hqwu|# ri# krph# frpsxwhuv/# zklfk/# vwduwlqj# lq# wkh# hduo|#

4<;3v/# ehjlq# wr# frpshwh# ¬hufho|# zlwk# frqvrohv/# rq# wkh#

vwuhqjwk#ri# wkhlu#juhdwhu#soldelolw|# +wkh|#fdq#eh#xvhg# iru#

rwkhu#wdvnv#ehvlghv#ylghr#jdphv,#dv#zhoo#dv#wkhlu#vrphwlphv#

vxshulru# whfkqlfdo# ihdwxuhv1# Wkh# vxffhvv# ri# wkh# 5933# lv#

wkhq#vr#uhvrxqglqj#wkdw#pdq|#frpshwlwruv#fdqqrw#frqwdlq#

;XV( / ' bWT :]V[XaW _PRZPVX]V ^U bWT 6bP`X ,0**4 g^c
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lw=# Frohfr# lwvhoi/# ghvslwh# lwv# frqvroh# ehlqj# whfkqlfdoo|#

vxshulru/#kdv#wr#udlvh#wkh#zklwh#­dj#dqg#vwduwv#vhoolqj#erwk#

dq# dgdswhu# wr# eh# deoh# wr# uxq# jdphv# iru# lwv# frqvroh# rq#

Dwdul*v#dqg#d#v|vwhp#fdoohg#Jhplql#wkdw#lv#edvlfdoo|#d#forqh#

ri# wkh#YFV1#Jdphv# iru# wkh#5933#fdph# iurp#hyhu|zkhuh/#

qrw# mxvw# Dwdul=# jlyhq# wkh# frqvroh*v# srsxodulw|/# hyhu|rqh#

zdqwhg# wr# surgxfh# wlwohv# iru# lw1# Wkh# ¬uvw# lqghshqghqw#

ghyhorshuv# zhuh# vrph# iruphu# Dwdul# surjudpphuv# zkr#

ohiw#wkh#frpsdq|# lq#4<:<#ehfdxvh#wkh|#qhlwkhu#ihow#wkh|#

zhuh# ehlqj# sdlg# sursruwlrqdwho|# iru# wkh# iuxlwv# ri# wkhlu#

oderu#qru#fuhglwhg#dv#dxwkruv#ri#wkh#jdphv#wkh|#surgxfhg=#

wkh|# irxqghg# Dfwlylvlrq/# zklfk# ehjdq# lwv# dfwlylwlhv# e|#

ghyhorslqj# jdphv# iru# wkh# 59331# Wkh# wlwohv# surgxfhg# e|#

Dfwlylvlrq#duh#kljko|#srolvkhg#dqg#dfklhyh#juhdw#vxffhvv/#

iru# h{dpsoh/# wkh# diruhphqwlrqhg# %Slwidoo$%/# dq# ruljlqdo#

jdph# qrw# ghulyhg# iurp# dq# dufdgh/#zklfk# vhoov# 7#ploolrq#

fduwulgjhv1# Rwkhu# pdqxidfwxuhuv# wkurz# wkhpvhoyhv# rq#

wkh#5933#dqg#vwduw#fkxuqlqj#rxw#jdphv#ri#dq|#jhquh#dqg/#

xqiruwxqdwho|/# ri# gxelrxv# txdolw|1# Wkh# pdunhw# olwhudoo|#

ehfrphv#vdwxudwhg#dqg#vdohv#ehjlq#wr#soxpphw1#Wkh#fulvlv#

dw#Dwdul# ehjlqv# wr#eh# ihow/# sduwo|#ehfdxvh#ri# d# frxsoh#ri#

wlwohv# uhohdvhg# wkh# |hdu# ehiruh/# qdpho|# %Sdf0Pdq%# +¬j1#

9,#dqg#%H1W1%=#ghvslwh#wkh#prqh|#vshqw#rq#surprwlrq#wkh|#

gr#qrw#shuirup#dv#zhoo#dv#wkh|#vkrxog1#Wkh# iruphu#sd|v#

iru#wkh#whfkqrorjlfdo# lqihulrulw|#ri#wkh#frqvroh#frpsduhg#

wr#wkh#dufdgh#zkloh#wkh#odwwhu#sd|v#iru#wkh#kdvwh#lq#pdnlqj#

lw# wr# jhw# lw# rxw# e|# Fkulvwpdv1# Sdf0Pdq# vhoov# mxvw# ryhu# :#

ploolrq# fduwulgjhv# djdlqvw# d# iruhfdvw# ri# doprvw# grxeoh#

wkdw# qxpehu# zkloh# wkh# odwwhu# vhoov# rqo|# 418# djdlqvw# wkh#

exgjhwhg#81#Vdohv#ri#wkh#frqvroh#duh#dovr#vorz#dqg#vr/#lq#

plg04<;6/# Dwdul# dqqrxqfhv# orvvhv# ri# pruh# wkdq# '833#

ploolrq1# Lw# lv# xqiruwxqdwho|# qrw# dorqh/# wkh# zkroh# v|vwhp#

froodsvhv=#lw#lv#wkh#4<;6#ylghr#jdph#fulvlv#wkdw#klwv#Qruwk#

Dphulfd1#Dwdul#lv#irufhg#wr#glvsrvh#ri#pruh#wkdq#:33/333#

fduwulgjhv# lq#d# odqg¬oo# lq#Dodprjrugr/#Qhz#Ph{lfr=#ryhu#

wlph#wklv#hyhqw#wdnhv#rq/#ehwzhhq#ghqldov#dqg#frq¬updwlrqv/#

wkh#ihdwxuhv#ri#dq#xuedq#ohjhqg/#exw#h{fdydwlrqv#frqgxfwhg#

lq#5347#frq¬up#wkdw#Dwdul#uhdoo|#glg#vhqg#d#orw#ri#xqvrog#

pdwhuldo#wr#wkh#vfuds#khds#+¬j1#:,1#Zduqhu#juhdwo|#uhgxfhg#

lqyhvwphqwv#dqg/#lq#hduo|#4<;7/#glvphpehuhg#wkh#frpsdq|#

e|# vhoolqj# wkh# krph# frpsxwhu# dqg# frqvroh# ghsduwphqw#

wr#Mdfn#Wudplho/#zkr#kdg# ohiw#Frpprgruh/# wr#fuhdwh# wkh#

Dwdul#Frusrudwlrq1

6UbT` +32.
Zlwk# qhjrwldwlrqv# ryhu# dqg# wkh# frpsdq|# uhrujdql}hg/#

wkh#5933#lv#qrw#wdnhq#r«#wkh#pdunhw#exw#uhpdlqv#rq#vdoh#

dv# d# orz0hqg# jdplqj# v|vwhp# dw# d# sulfh# durxqg# '73# wr#

'83=#diwhu#doo/#wkhuh#duh#vwloo#kxqguhgv#ri#jdphv#lq#flufxodwlrq#

dqg#wkh#frqvroh#frqwlqxhv#wr#vhoo1#Lq#4<;9#wkh#frqvroh#lv#

uhylvhg# dqg# jlyhq# d#pruh# frpsdfw# fdvh/#zklfk/# ghvslwh#

qrw#ehlqj#r®fldoo|#d«hfwhg#e|#d#qdph#fkdqjh/#ehfrphv#

nqrzq#wr#doo#dv#wkh#5933#Mxqlru1#Wkh#Mxqlru#frqwlqxhv#wr#

uhfhlyh#vxssruw#iurp#jdph#pdqxidfwxuhuv/#krzhyhu=#Dwdul#

lwvhoi# frqwlqxhv# wr# vxssruw# wkh# frqvroh/# fhdvlqj# jdph#

surgxfwlrq#lq#4<<3#dqg#surgxfwlrq#lq#4<<41#Wkh#fxuwdlq#

r®fldoo|# idoov# rq# Mdqxdu|# 4/# 4<<5/# zkhq# wkh# 5933# qr#

orqjhu#dsshduv#rq#wkh#frpsdq|*v#olvwv1

Wkh#yrlg#ohiw#e|#wkh#5933#zdv#txlfno|#¬oohg/#krzhyhu1#Lwv#

idph# uhpdlqhg# lq# wkh# khduwv# ri#pdq|# vr# wkh# lqwhuhvw# lq#

eulqjlqj#vrphwklqj#uhodwhg#wr#wkh#frqvroh#edfn#wr#pdunhw#

zdv#wkhuh1#Vrph#h{shulphqwv#zhuh#vhhq#vxfk#dv#wkh#Dwdul#

Fodvvlfv#430lq04#WY#Jdph/#d#uhsolfd#ri#wkh#5933#lqwhjudwhg#

;XV( 0 ' bWT WPbTS)[^dTS EPR'BP]& Q^f ^qRT
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Sdjh#;#ri#;6 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#6#0#LVVXH#4<

=6G9L6G:

lqwr#d#59330vw|oh#mr|vwlfn#wkdw#frxog#eh#frqqhfwhg#wr#wkh#

WY#vhw#zlwk#43#ri#wkh#prvw#idprxv#ruljlqdo#jdphv#lqwhjudwhg#

lqvlgh1#Ru#wkh#WY#Er|/#uhohdvhg#lq#wkh#4<<3v/#d#jdphsdg#

dovr#frqqhfwdeoh#wr#wkh#krph#WY#zlwk#d#kxqguhg#jdphv#

lqwhjudwhg1#Pruh#uhfhqwo|/#zlwk#wkh#uhvxujhqfh#ri#lqwhuhvw#

lq#doo#wklqjv#uhwur/#Dwdul#lwvhoi#+ru#udwkhu#dq#khlu#wr#lw,#kdv#

uhohdvhg# vlqfh# 5337# d# vhulhv# ri# pruh# ru# ohvv# idlwkixo#

uhsolfdv#fdoohg#Iodvkedfnv/#wr#jlyh#prghuq#jdphuv#d#wdvwh#

ri# wkh# %sl{hodwhg%# ehdxw|# ri# wkh# jdphv# ri# wkh# ruljlqdo#

5933#dv#zhoo1

Wkh#YFV#qdph#kdv#ehhq#uhxvhg#iru#wkh#Dwdul#YFV/#d#frqvroh#

xqyhlohg#lq#5354#dqg#vrog#iru#qrz#lq#rqo|#d#ihz#frxqwulhv#

+Dxvwudold/#Qhz#]hdodqg/#wkh#X1V1/#dqg#Fdqdgd,/#srvvleo|#

frplqj#wr#Hxursh#+¬j1#;,1#Ghvslwh#zkdw# wkh#qdph#pljkw#

vxjjhvw/#wklv#frqvroh#kdv#qrwklqj#wr#gr#zlwk#wkh#5933=#lw#

lv# d# v|vwhp#edvhg#rq#d# Olqx{#glvwulexwlrq# wkdw# frqqhfwv#

wr# dq# rqolqh# vkrs# iurp# zklfk# dgdswhg# yhuvlrqv# ri# d#

vhohfwlrq#ri#jdphv#ruljlqdoo|#ghyhorshg#iru#wkh#Dwdul#:;33#

fdq#eh#sxufkdvhg1

ITRW]XRP[ RWP`PRbT`XabXRa
Wkh# frqvroh# lv# r«huhg# iru# vdoh# zlwk# d# orz0sur¬oh# eodfn#

sodvwlf#fdvh/#voljkwo|#udlvhg#dw#wkh#edfn#zkhuh#wkh#frqwuro#

vzlwfkhv# dqg# fduwulgjh# lqvhuwlrq# sruw# duh# krxvhg1# Wkh#

wulp# lv#zrrghq/#ehfdxvh# wkh#vw|oh#dqg# wdvwh#ri# wkh# wlph#

frqvlghuhg# frqvrohv# wr# eh# remhfwv# ri# ixuqlwxuh# vr# wkh|#

vkrxog#¬w#lqwr#wkh#krph#hqylurqphqw#dv#pxfk#dv#srvvleoh1

Dv#phqwlrqhg#hduolhu/#wkh#frqvroh#zdv#ghyhorshg#durxqg#

PRV#983:# +¬j1# <,/# d# vfdohg0grzq# yhuvlrq# ri# wkh# ehwwhu0

nqrzq# 9835# iurp# zklfk# lw# gl«huv# e|# kdylqj# rqo|# 46#

dgguhvvlqj# olqhv# dqg# e|# holplqdwlqj# rwkhu# slqv# zlwk#

ixqfwlrqv#qrw#xvhg#rq#wkh#59331#Wkh#uhvxow#lv#dq#lqwhjudwhg#

flufxlw# zlwk# rqo|# 5;# slqv/# wkxv# pruh# frpsdfw# dqg# ohvv#

h{shqvlyh# wr# surgxfh1# Wkh# frvw# wr# eh# sdlg/# krzhyhu/# lv#

wkh#lqdelolw|#wr#kdqgoh#pruh#wkdq#;#NE#ri#phpru|#ehfdxvh#

ri#wkh#uhgxfhg#dgguhvv#exv1Zkhq#wkh#frqvroh#zdv#ghvljqhg/#

wklv# olplwdwlrq# zdv# qrw# wkrxjkw# wr# eh# olplwlqj# ehfdxvh#

phprulhv# zhuh# h{shqvlyh# lq# wkh# 4<:3v/# dqg# iurp# wkh#

rxwvhw# lw# zdv# sodqqhg# wkdw# wkh# frqvroh# zrxog# qrw# kdyh#

pxfk#ri# wkhp1#Dovr/# wkh# olih#ri# wkh#frqvroh#zdv# uhsxwhg#

wr#eh#6#|hduv#dw#prvw#vr#phprulhv#zhuh#h{shfwhg#wr#gurs#

lq#sulfh#ehiruh#lwv#vxffhvvru#zdv#ghyhorshg1#

Qh{w# wr# wkh#FSX# lv# wkh#WLD/#ghvljqhg#e|#Md|#Plqhu1#Wklv#

fkls# pdlqo|# kdqgohv# ylghr# dqg# dxglr# vljqdo# jhqhudwlrq1#

Slfnlqj# xs# rq# zkdw# zdv# vdlg# deryh/# gxh# wr# wkh# frvw# ri#

UDP/# wkh# frqvroh#zdv# qrw# htxlsshg#zlwk# d# ylghr# ex«hu#

vr#wkh#surjudpphu#kdv#wr#vxsso|#wkh#judsklfv#fkls#zlwk#

gdwd#wr#gudz#hdfk#lqglylgxdo#olqh#vfdq#lpdjh1#Wklv#prgh#

ri#rshudwlrq#zdv#fdoohg#%udfh#wkh#ehdp/%#zklfk#frxog#eh#

wudqvodwhg#dv#%fkdvh#wkh#ehdp%=#iru#hdfk#olqh/#gdwd#iurp#

wkh#edfnjurxqg#remhfwv#dqg#wkh#ydulrxv#vsulwhv#pxvw#eh#

sdvvhg1#Vshdnlqj#ri#wkh#odwwhu/#wkh#fkls#vxssruwv#¬yh=#wzr#

%sod|hu/%#wzr#%plvvloh/%#dqg#rqh#%edoo1%#Wkh#qdphv#vrxqg#

ixqq|# exw# uh­hfw# erwk# zkdw# wkh|# duh# xvhg# iru# dqg# wkh#

gl«huhqfhv# wkh|#vkrz=# wkh#%sod|huv%#duh#prqrfkurpdwlf#

dqg#frpsrvhg#ri#d#krul}rqwdo#urz#ri#;#elwv/#dowkrxjk#wkh|#

fdq#eh#uhgxfhg#ru#hqodujhg>#wkh#%plvvlohv%#duh#4/#5/#7#ru#

7#sl{hov#zlgh#dqg#duh#wkh#vdph#froru#dv#wkh#fruuhvsrqglqj#

sod|hu>#wkh#%edoo%#lv#d#urz#ri#4/#5/#7#ru#;#sl{hov/#wkh#vdph#

froru# dv# wkh#sod|¬hog1#Wkh# odwwhu# lv# fdoohg# wkh# %sod|¬hog%#

dqg# lv#d#530elw#zlgh#prqrfkurpdwlf#remhfw# +zkhuh#hdfk#

elw# fryhuv# 7# sl{hov# rq# wkh# vfuhhq,# wkdw# ryhuod|v# wkh#

edfnjurxqg# dqg# fryhuv# wkh# ohiw# kdoi# ri# rqh# olqh# ri# wkh#

vfuhhq/#zlwk#wkh#srvvlelolw|#ri#ehlqj#gxsolfdwhg#ru#uh­hfwhg#

rq#wkh#rwkhu#kdoi1#Vlqfh#doo#remhfwv#+vsulwhv#dqg#sod|¬hogv,#

duh#rqo|#4#ylghr#sl{ho#kljk/#wr#fuhdwh#50glphqvlrqdo#remhfwv#

wkh# surjudpphuv# dw# hdfk# olqh# vfdq# ri# wkh# lpdjh# pxvw#

vhqg# doo# wkh# qhfhvvdu|# gdwd# edfn# wr# wkh# fkls1# Wkh# WLD#

kdqgohv# froolvlrqv# ehwzhhq# vsulwhv# wkurxjk# wkh# xvh# ri#

uhjlvwhuv/#zklfk# duh# dovr# xvhg# wr#pdqdjh# wkh# froru# dqg#

srvlwlrqv# ri# wkh# ydulrxv# remhfwv1# Wkh# WLD# jhqhudwhv# d#

judsklf#lpdjh#ri#493{4<5#sl{hov1#Wkh#sdohwwh#lv#45;#froruv#

+49#froruv#iru#;#vkdghv,#iru#wkh#QWVF#dqg#SDO0P#yhuvlrq#

fkls#+wkh#v|vwhp#xvhg#lq#Eud}lo,/#zklfk#gursv#wr#437#froruv#

+46# froruv# iru# ;# vkdghv,# iru# wkh# vwdqgdug# SDO# v|vwhp/#

dqg#uhgxfhg#wr#rqo|#;#froruv#+zlwkrxw#gl«huhqw#euljkwqhvv#

ohyhov,#lq#wkh#fdvh#ri#wkh#VHFDP#yhuvlrq#fkls1

Wkh# WLD# lv# dovr# uhvsrqvleoh# iru# jhqhudwlqj# wkh# frqvroh#

vrxqg=# lwv# fdsdelolwlhv# duh# txlwh# olplwhg/# ehlqj# deoh# wr#

kdqgoh#rqo|#5#dxglr#fkdqqhov#hdfk#zlwk#65#wrqhv#dqg#49#

ohyhov#ri#zdyh#pdqdjhphqw/#dqg#d#70elw#yroxph#frqwuro1#

Lq# vxssruw# zh#¬qg# d#PRV# 9865# ULRW/# dq# dfurq|p# wkdw#

vwdqgv#iru#UDP0L2R0Wlphu1#Wklv#lqwhjudwhg#surylghv#zkdw#

olwwoh#UDP#lv#dydlodeoh#iru#wkh#frqvroh=#lq#idfw/#lw#frqwdlqv#

45;#e|whv#wkdw#lv#xvhg#e|#jdphv#wr#vwruh#jdph#gdwd#vxfk#

dv#sod|hu#srlqwv#dqg# olyhv/#jdph#yduldeohv/#dqg#zkdwqrw1#

Lq#dgglwlrq#wr#wklv# lw#r«huv#d#surjudppdeoh#wlphu#dqg#5#

elgluhfwlrqdo#;0elw# lqsxw2rxwsxw#sruwv/#zklfk#duh#xvhg#wr#

;XV( 2 ' bWT 6bP`X K8H ^U ,*,+
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UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#6#0#LVVXH#4< Sdjh#<#ri#;6

=6G9L6G:

uhdg#jdph#frqwuroohuv#frqqhfwhg#wr#wkh#frqvroh#dqg#vwdwxv#

vzlwfkhv1# Vshdnlqj# ri# wkh# odwwhu/# wkh# frqvroh# vrphzkdw#

hfkrhv# wkh# ihdwxuhv# ri# wkrvh# ri# wkh# ¬uvw# jhqhudwlrq# ri#

jdplqj#v|vwhpv/#zlwk#vrph#iurqw# ohyhuv#wr#fkdqjh#vrph#

ri# wkh# frqvroh*v# vhwwlqjv=# wkh# ¬uvw# yhuvlrq# kdv# 9# ohyhuv/#

uhvshfwlyho|#iru#srzhu/#fkrlfh#ehwzhhq#froru#ru#E)Z#ylghr#

rxwsxw/#jdph#gl®fxow|# ohyho# iru# wkh# ohiw#dqg#uljkw#sod|hu/#

jdph# vhohfwlrq# lq# wkh# fdvh# ri# fduwulgjhv# zlwk# pxowlsoh#

jdphv/#dqg#kdugzduh#uhvhw1

Wkh# jdph# frqwuroohuv# vxssolhg# zlwk# wkh# frqvroh# duh# ri#

wzr# w|shv=# 5# fodvvlf# jdphsdgv# zlwk# urwdu|# hqfrghuv/# d#

ohjdf|#ri#wkh#Srqj0olnh#jdphv#ri#hduolhu#|hduv/#dqg#d#pruh#

yhuvdwloh#mr|vwlfn#zlwk#d#vlqjoh#¬uh#exwwrq#+¬j1#43,1#Pruh#

frpsoh{#frqwuroohuv#vxfk#dv#ghylfhv#ghvljqhg#iru#gulylqj#

jdphv#dovr#dsshduhg#rq# wkh#pdunhw# odwhu1# Wkh#dgrswlrq#

ri#wkh#%Dwdul#jdph#sruw/%#dv#wkh#frqqhfwru#iru#frqqhfwlqj#

wkh#mr|vwlfn#lv#frpprqo|#fdoohg/#rq#wkh#Dwdul#;0elw#frpsxwhuv#

idflolwdwhv#lwv#zlghvsuhdg#xvh#vr#pxfk#vr#wkdw#lw#ehfrphv#

d#gh0idfwr#vwdqgdug/#ehlqj#dgrswhg#e|#pdq|#rwkhu#v|vwhpv#

vxfk#dv#wkh#Frpprgruh#YLF053/#F97#dqg#F45;#frpsxwhuv/#

wkh#PV[/#dqg#odwhu#e|#wkh#Dwdul#VW#dqg#Dpljd#vhulhv1#Wkhuh#

duh#dovr#dgdswhuv#wr#xvh#wkhp#rq#wkh#Dssoh#LL/#wkh#WL0<</#

dqg#wkh#][#Vshfwuxp1

Jdph#fduwulgjhv#duh#vpdoo#hohfwurqlf#erdugv#sodfhg# lq#d#

sodvwlf#fdvh#wkdw#pxvw#eh#lqvhuwhg#lqwr#d#vshfldo#frpsduwphqw#

rq#wkh#wrs#ri#wkh#frqvroh1#Wr#ixuwkhu#uhgxfh#frvwv/#ri#wkh#

46#dgguhvv#olqhv#doorzhg#e|#wkh#FSX/#rqo|#45#duh#fduulhg#

rq# wkh#frqqhfwru#vr# wkh#pd{lpxp#pdqdjhdeoh#phpru|#

gursv# wr# 7# NE1# Zkloh# lqlwldoo|# wklv# lv# qrw# d# elj# sureohp#

ehfdxvh#wkh#¬uvw#jdphv#uhvlgh#lq#rqo|#5#NE#ri#URP/#ryhu#

wlph# wkh# frpsoh{lw|# ri# wkh# jdphv# lqfuhdvhv# dqg# wkh#

judsklfv/# vrxqg/# dqg# frgh# jurz# dffruglqjo|# zlwk# wkh#

uhvxow# wkdw# qhzhu# jdphv# uhtxluh# fduwulgjhv# odujhu# wkdq#

7#NE=#lq#rughu#iru#wkh#FSX#wr#eh#deoh#wr#uhdg#doo#wkh#vwruhg#

gdwd/#edqn#vzlwfklqj#v|vwhpv#duh#dgrswhg# wr#eh#deoh# wr#

kdqgoh#pxowlsoh#phpru|#fklsv#zlwklq#wkh#fduwulgjhv1

KT`aX^]a
Wkh#¬uvw#yhuvlrq#ri#wkh#frqvroh#zdv#pdgh#ri#d#sduwlfxoduo|#

khdy|# sodvwlf# zklfk/# frpelqhg# zlwk# wkh# zhljkw# ri# wkh#

vklhoglqj/#jlyhv#wkh# lpsuhvvlrq#wkdw#wkh#fdvh# lv# ixoo#hyhq#

wkrxjk#lq#uhdolw|#lw#lv#doprvw#frpsohwho|#hpsw|#vlqfh#wkh#

flufxlw# erdug/# jlyhq# wkh# vlpsolflw|# ri# wkh# ghvljq/# lv# yhu|#

vpdoo1#Wklv#yhuvlrq/#ehfdxvh#ri#lwv#zhljkw#dqg#9#vzlwfkhv/#

lv# lqirupdoo|# fdoohg# d# %khdy|# vl{hu1%# # Dw# wkh# vdph# wlph/#

Vhduv#uhohdvhv#wkh#frqvroh#xqghu#lwv#rzq#eudqg#qdph#exw#

fdoolqj#lw#%Ylghr#Dufdgh1%

Wr# uhgxfh# surgxfwlrq# frvwv/# surgxfwlrq# zdv# pryhg# wr#

Wdlzdq# lq# 4<:;/# dqg# wkh# frqvroh# dgrswhg# d# ohvv# wklfn#

sodvwlf/# uhvxowlqj# lq# d# oljkwhu# zhljkw# dqg# ehlqj# uhihuuhg#

wr#dv#d#%oljkw#vl{hu1%

Wkh#wklug#yhuvlrq#kdv#rqo|#7#vzlwfkhv#dw#wkh#wrs#ehfdxvh#

wkh# 5# jdph# gl®fxow|# vhohfwlrq# vzlwfkhv/# zklfk# duh# qrw#

zlgho|#xvhg/#kdyh#ehhq#pryhg#wr#wkh#uhdu1

Lq# 4<;5# wkh# frqvroh#zdv# uhqdphg# wkh# 5933# wr# uhvxph#

wkh#qxpehu0edvhg#qrphqfodwxuh#dgrswhg#zlwk#wkh#xqyhlolqj#

ri#lwv#vxffhvvru/#wkh#85331#Wklv#yhuvlrq#vdz#wkh#holplqdwlrq#

ri#wkh#eulduzrrg#lqvhuwv#dqg#wkh#dgrswlrq#ri#dq#doo0eodfn#

sodvwlf#fdvh/#vr#dprqj#hqwkxvldvwv#lw#wrrn#wkh#dsshoodwlrq#

%Ydghu#yhuvlrq/%# iurp#Gduwk#Ydghu/#wkh#qdph#ri#wkh#Vwdu#

Zduv# +Vwdu# Zduv,# yloodlq/# dovr# nqrzq# lq# Lwdo|# dv# Gduwk#

Ydghu/#dqg#nqrzq#iru#klv#doo0eodfn#vxlw1

Lq#4<;6# lw#zdv# lqwurgxfhg# lq#Mdsdq#dqg# wkh#qdph#5;33#

zdv# dgrswhg# khuh1# Wkh# frqvroh# gl«huv# juhdwo|# iurp# wkh#

Dphulfdq# yhuvlrq/# suhvhqwlqj# d# pxfk# pruh# irupdo#

dsshdudqfh#zlwk#wkh#vzlwfkhv#uhsodfhg#e|#dv#pdq|#exwwrqv1#

Wkh# frqvroh# zdv# qrw# d# juhdw# vxffhvv# ehfdxvh# lw# zdv#

uhohdvhg#d#|hdu#diwhu#wkh#Qlqwhqgr#Idplfrq#+zklfk#zrxog#

vkruwo|#wkhuhdiwhu#eh#h{sruwhg#dv#wkh#Qlqwhqgr#Hqwhudlqphqw#

V|vwhp/#QHV,1#Diwhu#ehlqj#zlwkgudzq# iurp#wkh#Mdsdqhvh#

;XV( 3 ' bWT \^bWT`Q^P`S ^U bWT o`ab dT`aX^] ^U bWT
R^]a^[T( ;`^\ PQ^dT& bWT - \PX] RWX_a P`T4 bWT BDH
0/-, G>DI& bWT BDH 0/*1 8EJ& P]S bWT 6bP`X I>6

#a^c`RT4 LXZX\TSXP ' PcbW^`4 :dP]'6\^a$

;XV( +* ' bWT XR^]XR R^]a^[T Y^gabXRZ #a^c`RT4
LXZX\TSXP ' PcbW^`4 :dP]'6\^a$
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pdunhw/#wkh#5;33#lv#pdunhwhg#lq#wkh#X1V1#e|#Vhduv#dv#wkh#

Ylghr#Dufdgh#LL1

Diwhu# lwv# dftxlvlwlrq# e|# Mdfn# Wudplho/# wkh# frqvroh# zdv#

uhylvhg#lq#4<;9#dqg#r«huhg#dv#d#orz0hqg#hfrqrp|#v|vwhp=#

d# vpdoohu# fdvh# lq# vl}h# dqg#zlwk# d#phwdo# iurqw# edqg#zdv#

dgrswhg#wr#nhhs#frvwv#grzq1#Wklv#yhuvlrq#lv#nqrzq#dv#wkh#

5933#Mu1#+¬j1#44,#dqg#wdnhv#wkh#dsshoodwlrqv#%odujh#udlqerz%#

dqg# %vkruw# udlqerz%# ghshqglqj# rq# wkh# yhuvlrqv/# zklfk#

ihdwxuh#d#orqjhu#ru#vkruwhu#pxowlfroru#edqg#rq#wkh#phwdo#

edqg1

<P\Ta
Wkh# vwuhqjwk# ri# wkh# Dwdul# 5933#zdv# lwv# h{whqvlyh# jdph#

froohfwlrq=#dw#wkh#wlph/#qr#frqvroh#frxog#erdvw#d#fdwdorj#

ri#wlwohv#olnh#wkdw#ri#wkh#59331#Zh#duh#wdonlqj#derxw#ehwzhhq#

833#dqg#4/333/#doorzlqj#wkh#frqvroh#wr#r«hu#jdphv#wkdw#

phhw#wkh#wdvwhv#ri#dq|#jdphu/#dqg#wr#eh#d#yldeoh#dowhuqdwlyh#

wr#pruh#whfkqrorjlfdoo|#dgydqfhg#v|vwhpv/#zklfk#zhljkv#

lq# zkhq# fkrrvlqj# zklfk# frqvroh# wr# ex|1# Lqghhg/# wkh#

vwuhqjwk#ri#wkh#5933#lv#wkdw#lw#fdq#uho|#qrw#rqo|#rq#ruljlqdo#

wlwohv#vxfk#dv#%\du*v#Uhyhqjh/%#%Dgyhqwxuh/%#dqg#%Udlghuv#

ri# wkh# Orvw# Dun/%# exw# dovr# dqg# hvshfldoo|# rq# h{foxvlyh#

frqyhuvlrqv# ri# wkh# prvw# idprxv# dufdgh# jdphv# ri# wkh#

shulrg/#vxfk#dv#%Vsdfh#Lqydghuv/%#%Dvwhurlgv/%#%Sdf0Pdq/%#

%Ghihqghu/%# %Plvvloh# Frppdqgr/%# %Pv1# Sdf0Pdq/%#

%Fhqwlshgh/%#%Euhdnrxw/%#dqg#%Iurjjhu1%#Wkrvh#zkr#zdqw#

wr# sod|# wkhvh# wlwohv# dw# krph# pxvw# qhfhvvdulo|# rzq# wkh#

Dwdul#frqvroh1#Wkhuh#lv#d#olwwoh#elw#ri#hyhu|wklqj#lq#Dwdul*v#

fdwdorj1#Hyhq#jdphv#wkdw#duh#devxug#ru#ri#gxelrxv#prudolw|/#

vxfk#dv# wkrvh#surgxfhg#e|#d#frxsoh#ri#vriwzduh#krxvhv#

zlwk# d# sxuho|# vh{xdo# wkhph=# rqh# fdq# wuxo|# vshdn# lq# wklv#

fdvh#ri#wkh#¬uvw#sruq#jdphv#lq#klvwru|1#Lq#vkruw/#wkh#jdphu#

kdv#rqo|#wr#fkrrvh1#Dqg#lqghhg/#zkhq#wkh#frqvroh#ehjlqv#

wr#orvh#jurxqg#wr#lwv#ulydov/#Dwdul#sxvkhv#wkh#udqjh#ri#wlwohv#

wkh#5933#fdq#r«hu#lwv#ex|huv1

Krzhyhu/#lw#lv#qrw#doo#jrog#zkdw#Dwdul#uhohdvhv1#Dv#douhdg|#

phqwlrqhg/# wkhuh# kdyh# ehhq# vrph# udwkhu# elwwhu# ­rsv1#

%Sdf0Pdq%#zdv#|hv#vrog#pruh#wkdq#:#ploolrq#xqlwv#exw# lw#

lv#hvwlpdwhg#wkdw#dv#pdq|#dv#45#ploolrq#xqlwv#zhuh#surgxfhg/#

wkxv# uhvxowlqj# lq# xqvrog# vdohv# ri# 8#ploolrq# xqlwv$# Qrw# wr#

phqwlrq#wkh# lqvdqh#h{shqvhv# lqfxuuhg# lq#wkh#dgyhuwlvlqj#

fdpsdljq# wr# surprwh# wkh# jdph1# %H1W1%# kdv# dovr# ehhq#

srlqwhg#wr#dv#rqh#ri#wkh#jdphv#uhvsrqvleoh#iru#wkh#Dwdul#

fudfn=#mxgjhg#yhu|#srruo|#e|#pdq|#pdjd}lqhv#dqg#lqgxvwu|#

dqdo|vwv/# lw# lv# uhjdughg# dv# wkh# zruvw# ylghr# jdph# hyhu#

pdgh1#Ghvslwh#lwv#srru#txdolw|#lw#vwloo#vrog#418#ploolrq#xqlwv/#

krzhyhu/# exw# djdlqvw# xqvrog# vdohv# ri# derxw# 518# ploolrq#

fduwulgjhv1# Wr# wkhvh# ¬jxuhv# pxvw# eh# dgghg# wkh# frvwv#

lqfxuuhg#lq#dftxlulqj#wkh#¬op#uljkwv=#zh#duh#wdonlqj#derxw#

pruh# wkdq# '53# ploolrq1# Dq# rxwod|# wkdw# zdv# douhdg|#

frqvlghuhg#lqvdqh#dw#wkh#wlph1

8^]R[caX^]a
Wkh# Dwdul# 5933# zdv# d# frqvroh# wkdw# pdunhg# dq# hud1# Lwv#

uhohdvh#uhyroxwlrql}hg#wkh#ylghr#jdph#pdunhw=#lwv#zlghvsuhdg#

srsxodulw|#fohduhg#fxvwrpv#ri#krph#frqvrohv#e|#pdnlqj#

wkhp# d# frpprq# dffhvvru|1# Lwv# srsxodulw|# zdv# dovr# wkh#

vsxu# wkdw# nlfn0vwduwhg# wkh# lqghshqghqw# jdph# ghyhorshu#

lqgxvwu|=# xqwlo# lwv# duulydo/# lq# idfw/# jdphv# zhuh# pdgh#

h{foxvlyho|# e|# wkh# pdqxidfwxuhuv# ri# wkh# kdugzduh# lwvhoi1#

Zlwk#wkh#5933/#pdq|#frpsdqlhv#vxfk#dv#Dfwlylvlrq#ehjdq#

wr# irfxv# h{foxvlyho|# rq# pdnlqj# ylghr# jdphv1# Vr# pdq|#

ylghr# jdphv# wkdw# wkh# pdunhw# ehfdph# vdwxudwhg/# zlwk#

vkrgg|#wlwohv#qrw#frpshwlqj#zlwk#hdfk#rwkhu/#wr#wkh#srlqw#

zkhuh# qr# rqh# zdv# ex|lqj# dq|wklqj# dq|pruh# ehfdxvh#

hyhu|rqh# qrz#kdg# hyhu|wklqj1# Ghvslwh# wklv/# lwv# qxpehuv#

zhuh#lqfuhgleoh#hyhq#gxulqj#wkh#fulvlv=#hyhq#wlwohv#wkdw#duh#

frqvlghuhg#sduw#ri#zkdw#kdsshqhg#lq#4<;6/#vxfk#dv#%Sdf0

Pdq%# dqg# %H1W1# Wkh# H{wud0whuuhvwuldo/%# vwloo# vrog# ploolrqv#

ri#frslhv#hdfk1#

Lq#wkh#hqg/#wkh#5933#uhpdlqhg#rq#wkh#pdunhw#xqwlo#doo#ri#

4<<4=# d# ixoo# 47# |hduv# ri# krqruhg# vhuylfh/# gxulqj# zklfk#

ghyhorshuv#glg#qrw#fhdvh#fkxuqlqj#rxw#jdphv#iru#d#frqvroh#

wkdw/#ghvslwh# lwv#whfkqrorjlfdo# olplwdwlrqv/#ehfdph# lfrqlf1

;XV( ++ ' bWT 6bP`X ,0** ? (̀
#a^c`RT4 LXZX\TSXP ' PcbW^`4 :dP]'6\^a$

;XV( +, ' :(I( YcSVTS Qg \P]g b^ QT bWT e^`ab dXST^
VP\T TdT` _`^ScRTS #a^c`RT4 LXZX\TSXP$
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Wklv#yhu|#revfxuh#frqvroh#zdv#surgxfhg#vwduwlqj#lq#5336#

iru# wkh# Fklqhvh#pdunhw# rqo|# wkurxjk# d# frooderudwlrq# ri#

Qlqwhqgr# zlwk# hqjlqhhu#Zhl# \hq># wklv# kdoi0Fklqhvh/# kdoi0

Dphulfdq# vflhqwlvw# zdv# wkh# sulqflsdo# ghvljqhu# ri# wkh#

judsklfv#fkls#frqwdlqhg#lq#wkh#Qlqwhqgr#97>#kh#zdv#dovr#

wkh# irxqghu#ri#Duw[/# d# frpsdq|# wkdw#zdv# frqwudfwhg#e|#

Qlqwhqgr#wr#surgxfh#wkh#Ilsshu/#surfhvvru#ri#wkh#Jdph#Fxeh1

Wkh# uhdvrq# iru# wklv# xqlrq#zdv#glfwdwhg#e|# wkh# idfw# wkdw/#

vlqfh# 5333/# wkh# Fklqhvh# pdunhw# kdg# ehhq# %vx«hulqj%#

iurp#d#edq#rq#jdph#frqvrohv#ehfdxvh#wkh|#zhuh#frqvlghuhg#

kdupixo# wr# fkloguhq*v# sv|fkhv# +wkh# edq# hqghg# lq# 5348,#

vr# Qlqwhqgr# qhhghg# wr# jhw# durxqg# wkh# sureohp# dqg# eh#

deoh#wr#jhw#lwv#frqvrohv#lqwr#Fklqd*v#ydvw#pdunhw#+khuh#lv#

d#sodxvleoh#h{sodqdwlrq#ri#krz#wklv#zdv#srvvleoh=#kwwsv=22

zzz1wkhjdphvpdfklqh1lw2vshfldol2:53782,1#

Wkxv/# wkh# rssruwxqlw|# fdph# zlwk# wkh# lTxh# surgxfwv/# ri#

zklfk# wkh# %Sod|hu%# uhsuhvhqwv# wkh# surjhqlwru# dqg#

fruuhvsrqgv# wr# wkh# Fklqhvh# yhuvlrq# ri# qrqh# rwkhu# wkdq#

wkh# Qlqwhqgr# 97# +lq# idfw/# wkhuh# duh# dovr# wkh# lTxh# JED/#

JED#VS/#JE#Plfur/#wkh#lTxh#GV/#GV#Olwh/#wkh#lTxh#6GV,$

Wklv# frqvroh/# zkrvh# qdph# lq# Fklqhvh# phdqv# %Glylqh#

Jdplqj#Pdfklqh/%# lv# qrw# dq#ruglqdu|#Q97#exw# d# yhuvlrq#

ri#lw#%frpsuhvvhg%#lqwr#d#vlqjoh#fkls=

Doo#sodfhg#lqvlgh#d#frqwuroohu#wkdw#frqqhfwv#gluhfwo|#wr#wkh#WY$

Iurp# d# kdugzduh# srlqw# ri# ylhz# wkhuhiruh# lw# lv# gl«huhqw#

iurp#dq#Q97

dqg# dovr# kdv# vrph# olplwdwlrqv# exw# wkh# lqwhuhvwlqj# wklqj#

lv#wr#vhh#krz#jdphv/#vrph#ri#wkhp#wudqvodwhg#lqwr#Fklqhvh#

dqg# vrph# hyhq# uhfrpslohg# wr# vroyh# vrph# zhoo0nqrzq#

jolwfkhv/#zhuh#pdgh#dydlodeoh1

Wkhvh#frxog#eh#grzqordghg#iurp#vshfldo#pdfklqhv#+fdoohg#

lTxh#Ghsrw,#sodfhg#pdlqo|#dw#jdv#vwdwlrqv#+olnh#wkh#nlrvnv#

iru#wkh#Idplfrp#Glvn#V|vwhp,=

ru# yld# SF# dqg# ghglfdwhg# vriwzduh# +zklfk# vhhpv# wr# uxq#

rqo|# xqghu# Zlqgrzv# [S,# surylghg# wkdw# |rx# kdyh# ¬uvw#

lqvwdoohg#wkh#odwhvw#¬upzduh#yhuvlrq#gluhfwo|#iurp#dq#lTxh#

Ghsrw# +wklv# idfwru#pdnhv#prvw# lTxh*v# wkdw#fdq#eh# irxqg#

XFcT ' bWT #c]$_`^bTRbX^]a
Nd 7]' 4ZP]QM D' & bbb']Q_][kcQ]'U_
L[`_`NQ OTMZZQX2 T__\^2((bbb'd[`_`NQ'O[Y(OTMZZQX(H68b)6D0?>d41VIaJKW8b\-D
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lq#xvhg#pdunhwv#wrgd|#dw#ulvn#ri#revrohvfhqfh#vlqfh/#vlqfh#

wkh#whuplqdwlrq#ri#wkh#Ghsrwv/#lw#lv#qr#orqjhu#srvvleoh#wr#

xsjudgh# wr# wkh# odwhvw# ¬upzduh# dqg# wkxv# xvh# wkh# SF#

grzqordg,=

Wkh# jdphv/# rqo|# 47# lq# wrwdo/# zhuh# grzqordghg# iurp# d#

vhuylfh#fdoohg#Ixjxh#Rqolqh/#zklfk#r®fldoo|#fhdvhg#vhuylfh#

rq#Ghfhpehu#64/#5349#dowkrxjk#wkh|#zhuh#vwloo#dffhvvleoh#

iru#gluhfw#grzqordg#iru#d#ihz#|hduv1

Wr#grzqordg# wkhp#rqh#kdg# wr# hqwhu# wklv# dgguhvv# lq# wkh#

eurzvhu=

kwws=22fgv1lgf1ltxh1frp=49<962fgv2grzqordgBfrqwhqwblg@{

zkhuh/# lqvwhdg#ri# wkh#¬qdo#{/# |rx#pxvw#hqwhu#rqh#ri# wkh#

iroorzlqj#qxphulfdo#ydoxhv=

/.......+ fce_fs if^ `clgq[l_
/....../+ fce_fs if^ `clgq[l_
/......0+ fce_fs if^ `clgq[l_
/......1 + jli\[\f_ f[n_mn `clgq[l_
//.//.2 + Poj_l J[lci 42
//./7.0 + PJ42 J[ho[f &if^ p_lmcih'
//./7.4 + PJ42 &J[ho[f'
//.0/./ + Vimbc%m Pnils
//.07.0 + Vimbc%m Pnils g[ho[f &if^ p_lmcih'
//.07.2 + Vimbc%m Pnils g[ho[f &if^ p_lmcih'
//.07.4 + Vimbc%m Pnils g[ho[f
/0.//.3 + Poj_l Pg[mb @lim,
/0./7./ + PP@ &J[ho[f'
0/.//.2 + L][lch[ i` Qcg_
0/./7.0 + J[ho[f LLQ &if^'
0/./7.2 + J[ho[f LLQ
0/.0/.2 + M[j_l J[lci
0/.07.0 + MJ g[ho[f &if^'
0/.07.2 + MJ g[ho[f
0/.2/.6 + ?hcg[f Alimmcha
0/.3/.1 + Aomnig Oi\i

2/.//.2 + Pn[l Dir &if^ p_lmcih'
2/.//.3 + Pn[l Dir
2/./7.0 + Pn[l Dir g[ho[f &if^ p_lmcih'
2/./7.2 + Pn[l Dir g[ho[f
2/.0/.1 + Pch$Mohcmbg_hn
2/.07./ + J[ho[f Pch$Mohcmbg_hn
3/.//.2 + T[p_ O[]_
3/./7.0 + g[ho[f TO &if^'
3/./7.2 + TO J[ho[f
3/.0/.6 + Cr]cn_\ce_ 42
3/.07.0 + C@42 g[ho[f
30.//.2 + J[lci H[ln 42&if^ p_lmcih'
30.//.3 + J[lci H[ln 42
30./7.0 + JH42 g[ho[f&if^'
30./7.4 + JH42 g[ho[f
30.0/.1 + D+W_li
30.07.0 + D+W_li J[ho[f &if^'
30.07.2 + D+W_li J[ho[f
4/.//.2 + Bl,J[lci
4/./7.0 + Bl,J[lci J[ho[f &if^ p_lmcih'
4/./7.2 + Bl,J[lci J[ho[f

Wkhuh#zhuh#dovr#rwkhu#ydoxhv#wkdw#|rx#fdq#¬qg#khuh=

kwwsv=22jedwhps1qhw2wkuhdgv2ltxh0sod|hu0kdfnlqj0

srvvlelolw|0zlwk0ltxhbgldj0h{h1799<392

Wr#grzqordg#dqg#lqvwdoo#wkhp#uhtxluhg#d#jliw#fdug/#d#nlqg#

ri#wlfnhw/#zlwk#d#frgh#wkdw#doorzhg#suhflvho|#wkh#wudqvdfwlrq1#

Wkh#jdphv#duh#vwruhg# lq#d#97PE#phpru|#fduwulgjh#wkdw#

soxjv#gluhfwo|#lqwr#wkh#frqwuroohu#wkdw#dfwv#dv#wkh#frqvroh=

Wkh# surwhfwlrq# lv# suhflvho|# lq# wkh# v|vwhp# e|# zklfk# wkh#



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#6#0#LVVXH#4< Sdjh#46#ri#;6

=6G9L6G:

jdphv#duh#hqfu|swhg1# Lq# idfw/#d#sduwldo#vwxg|# irxqg#wkdw#

jdphv#wkdw#duh#grzqordghg#rqolqh#duh#douhdg|#lq#hqfu|swhg#

irup># wkh# SF# dssolfdwlrq# +ru# wkh# Ghsrw,# dorqj# zlwk# wkh#

frqvroh#uh0hqfu|swv#wkh#jdph#d#vhfrqg#wlph#dqg#dupruv#

lw# wr# wkh# frqvroh# LG1# Wkh# v|vwhp# lv# txlwh# vlplodu# wr# d#

sulprugldo# wlfnhw# v|vwhp# odwhu# xvhg# lq# wkh# Qlqwhqgr#Zll/#

dqg# wkh# rqolqh# vhuylfh# vhhphg# wr# eh# d# suhfxuvru# wr#

Qlqwhqgr*v#ixwxuh#QXV1

Rq# Dsulo# 57/# 534;/# diwhu# d# jrrg# 48# |hduv# ri# lqylrodwh#

vhfxulw|/#wkh#kdfnhu#jurxs#fdoohg#VX[[RUV#jrw#wkh#frqvroh#

uljkw#dqg#uhohdvhg#wkh#¬uvw#ghfu|swhg#jdph/#[lqjml#Kxrkx#

+Vwdu# Ir{,/# dorqj# zlwk# lwv# pdqxdo# dovr# ghfu|swhg# zlwk#

dq# 1QIR# ixoo# ri# ydoxdeoh# lqirupdwlrq# lqfoxglqj# Frpprq#

Nh|# dqg# LY# iru# wkh#DHV045;0FEF# dojrulwkp#xvhg# lq# wkh#

frqvroh1#Wkh#h{sorlw#xvhg#wr#h{wudfw#wkh#Frpprq#Nh|#dqg#

LY#zdv#d#jolwfk/#suhvxpdeo|#kdugzduh1

Rq#Pd|#5/#534;/#erwk#RWS#dqg#errwURP#ri# wkh#frqvroh#

zhuh#gxpshg#$#Wkh#iruphu#wxuqhg#rxw#wr#eh#d#phpru|#ri#

589#e|whv#zkloh#wkh#odwwhu#frqwdlqv#d#frgh#ri#;Nev#$

Wkh#frqwhqw#ri#wkh#RWS#lv#dv#iroorzv=

Wkh#h{hfxwlrq#ri#duelwudu|#frgh#zdv#pdgh#srvvleoh#e|#5#

idfwruv=

0# wkh# frqvroh# grhv# qrw# fkhfn# wkh# frqwhqwv# ri# wkh# gdwd#

frslhg#lqwr#wkh#phpru|#+vshfl¬fdoo|#jdph#vdyhv,

0#URPv#duh#hqfu|swhg#zlwk#wkh#DHV0FEF#dojrulwkp#zklfk#

kdv#d#yxoqhudelolw|# wkdw#doorzv#|rx#wr#uh0hqfu|sw#gdwd#dw#

zloo#li#|rx#douhdg|#nqrz#wkh#sodlq#wh{w#+ghfu|swhg,#gdwd

Edvlfdoo|/# kdylqj# wkh# URPv# ghfu|swhg# wkdqnv# wr# wkh#

VX[[RVUV# whdp/#frgh#zdv# lqvhuwhg#dw# wkh#ehjlqqlqj#ri#

d#jdph#URP#+lw#fdq#eh#grqh#zlwk#doo#ri#wkhp#exw#wkh#¬uvw#

%wdujhw%# zdv# wkh# ixoo# Gu1# Pdulr# jdph,# wkdw# mxpsv# wkh#

h{hfxwlrq#ri#wkh#surjudp#gluhfwo|#wr#wkh#jdph#vdyh#wkdw#

frqwdlqv# duelwudu|# frgh1# URP# dqg# vdyh# duh# vshfldoo|#

prgl¬hg#dqg#suhhpswlyho|#frslhg#yld#XVE#sulru#wr#h{hfxwlrq#

ri#wkh#jdph#lwvhoi1

Zlwk#wklv#v|vwhp/#lw#zdv#srvvleoh#wr#dgg#dqg#pdnh#ixoo#doo#

h{lvwlqj# jdphv# iru# wkh# frqvroh# e|# hglwlqj# wkh# wlfnhw1v|v#

¬oh/# uhqdplqj# lw# wr# kdfnlw1v|v/# dqg# kdylqj# wkh# v|vwhp#

uhordg#lw#+wkxv#d#whpsrudu|#fkdqjh/#qrw#d#shupdqhqw#rqh/#

zklfk#pxvw#eh#uherrwhg#hdfk#wlph#wkh#frqvroh#lv#uhvwduwhg,1

Diwhu# fduhixo# dqdo|vlv# ri# erwk# wkh# kdugzduh# gl«huhqfhv#

zlwk#d#uhdo#Q97#dqg#iurp#wkh#dqdo|vlv#ri#wkh#lqirupdwlrq#

ohdn/#lw#fdph#xs#zlwk#sdwfkhv#wr#dgdsw#pruh#wkdq#d#kxqguhg#

Q97#jdphv#wr#wkh#frqvroh$

Wklv#lv#wkh#surfhgxuh#wr#iroorz#wr#sdwfk#dq#ruljlqdo#Q97#URP=

3#0#Fkhfnodwu#lq#wklv#olvw#zkhwkhu#ru#qrw#wkh#jdph#lv#sdwfk#

sur¬flhqw#+dqg#hvshfldoo|#%zrunlqj%#diwhu#wkh#sdwfk$,

4# 0# Ilqg# wkh# URP#ri# wkh#FRUUHFW#UHJLRQ# |rx#zlvk# wr#

sdwfk#^PXVW#eh#lq#1]97#+QR#1q97,#irupdw`1

5#0#sdwfk#lw#xvlqj#ehdw#sdwfkhu#vriwzduh

6# 0# uhqdph# wkh#URP# wr# [[[[[[[[1]97# +wkh# qdph#pxvw#

frqwdlq#RQO\#;#KH[#ydoxhv,

8# 0# hqfu|sw# wkh# ¬oh# [[[[[[[[1]97# zlwk# wkh# edwfk# wrro#

}97bwrbdss1edw#0#wkh#frqwhqwv#ri#wkdw#edwfk#¬oh#duh=

>CAFL LDD
PCQILA?I
m_n `cf_;#/
DLO ##c GK &#`cf_#' BL &
PCQ ]c^;##whc'
cko_]lsjn,_r_ _h]lsjn +[jj #`cf_# +e_s
................................ +cp
............................
l_h[g_  X_h]Y#]c^#,t42  #]c^#,[jj 
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9# 0# li# wkh#edwfk#¬oh#kdg#qrw#grqh#vr/# uhqdph# wkh#¬oh# wr#

[[[[[[[[1dss

:#0#hglw#kdfnlw1v|v#zlwk#%wlfnhwbv|vbhglwru1h{h%#dv#iroorzv=#

0#dgg#d#qhz#wlfnhw#hqwu|#xvlqj#Hglw#0A#qhz#wlfnhw#+pd{#7;#

wlwohv#rwkhuzlvh#wkh#frqvroh#pd|#ehkdyh#vwudqjho|,>

0#Lq#%Dss#Lqir%#fkdqjh#wkh#FLG#wr#wkh#vdph#qdph#dv#wkh#

[[[[[[[[#¬oh>

#

0# lq# %Plvf1%# hqwhu# wkh# ¬oh# vl}h# ydoxh# +qxpehu# ri# e|whv#

frqyhuwhg#wr#Kh{#ydoxh=#h1j1#45/8;5/<45E|whv#@#33F33333,#

lq# wkh# uljkw# froxpq# +%Vl}h%/# vl{wk# ydoxh# iurp# wkh# wrs# 0#

fruuhvsrqgv#wr#wkh#¬oh#vl}h#lq#e|whv,

;#0#Iloh#0A#Vdyh

<# 0# frs|# wkh# 1dss# dqg# kdfnlw1v|v# ¬ohv# wr# wkh# ­dvk# fduw#

wkurxjk# wkh# ltxhbgldjbh{whqghg# wrro# +frppdqg=# %# 7#

flg1dss#%#dqg#%7#kdfnlw1v|v%,

Udlvh# |rxu# kdqg# li# dq|# ri# |rx# zhuh# dzduh# ri# wklv# uduh#

uhwurylghroxglf#jhp1

L6GC>C<4 9XaR[PX\T`

Wkh# lqirupdwlrq# frqwdlqhg# lq# wklv# duwlfoh# lv# iru#

lqirupdwlrqdo#sxusrvhv#rqo|1#Wklv#grfxphqwdwlrq# lv#

qrw#jxdudqwhhg#wr#eh#huuru0iuhh1# Li# wklv# lqirupdwlrq#

lv# xvhg# wr# prgli|# |rxu# kdugzduh/# lw# lv# |rxu#

uhvsrqvlelolw|# wr# wdnh# doo# qhfhvvdu|# hphujhqf|/#

edfnxs/#uhgxqgdqf|/#dqg#rwkhu#phdvxuhv#wr#hqvxuh#

lwv# vdih# xvh1# UhwurPdjd}lqh# Zruog# glvfodlpv# doo#

oldelolw|# iru# dq|#gdpdjhv# fdxvhg#e|# wkh#xvh#ri# wkh#

lqirupdwlrq#lq#wklv#duwlfoh1
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HX]R[PX` GPSX^]XRa b^ IWc`[Qg IWP]SP` >]ab`c\T]ba(
Lq#4<:8/#Vlqfodlu#Udglrqlfv#+d#frpsdq|#irxqghg#e|#Folyh#

Vlqfodlu#lq#4<94,#zdv#kdylqj#¬qdqfldo#sureohpv1#Wr#vroyh#

wkhp/# lq# 4<:9# Folyh# Vlqfodlu# dydlohg# klpvhoi# ri# sxeolf#

fdslwdo# iurp# wkh# QHE# +Qdwlrqdo# Hqwhusulvh# Erdug,# lq#

h{fkdqjh# iru# sduwldo# frqwuro# ryhu# Vlqfodlu# Udglrqlfv1# Lq#

4<:;/# wkh# QHE# djuhhg# wr# ixqg# wkh# ghyhorsphqw# ri# d#

shuvrqdo#frpsxwhu#+dowkrxjk#wkdw#vdph#|hdu#lw#zdv#ixqglqj#

Lqprv# wr# ghyhors# d# qhz# plfursurfhvvru# dufklwhfwxuh#

fdoohg#wkh#Wudqvsxwhu,1#Wkh#suhylrxv#|hdu/#pdfklqhv#vxfk#

dv# wkh# Dssoh# LL# dqg# Frpprgruh# SHW# kdg# ehhq# yhu|#

vxffhvvixo/# dqg# juhdw# frq¬ghqfh# zdv# sodfhg# lq# Folyh#

Vlqfodlu#wr#surprwh#wkh#plfur#uhyroxwlrq#lq#wkh#XN#+lq#ylhz#

ri# klv# zloolqjqhvv# wr# surgxfh# whfkqrorjlfdo# ghylfhv# iru#

ruglqdu|#shrsoh,1

Wkh#sursrvhg#frpsxwhu#kdugzduh#zrxog#eh#ghvljqhg#e|#

Plnh#Zdnh¬hog# dqg# wkh# vriwzduh# e|#Edvlo# Vplwk1# Kdylqj#

jrwwhq#wkh#jr0dkhdg/#wkh|#ehjdq#wr#zrun#rq#wkh#surmhfw#

lq#hduqhvw1#Phdqzkloh/#Folyh#Vlqfodlu#zdv#vhwwlqj#xs#Vflhqfh#

Ri#Fdpeulgjh#+zklfk#odwhu#ehfdph#Vlqfodlu#Uhvhdufk#Owg,#

lq#rughu#wr#kdyh#pruh#iuhhgrp#ri#dfwlrq1#Lq#dgglwlrq/#Folyh#

Vlqfodlu#uhdol}hg#wkdw#wkdw#frpsxwhu#zrxog#frvw#fxvwrphuv#

pruh#wkdq#wkh#Ö433#wkh|#kdg#sodqqhg1

Lq#Mxo|#4<:</#Folyh#Vlqfodlu#ohiw#Vlqfodlu#Udglrqlfv#wr#ghyrwh#

klpvhoi# hqwluho|# wr# Vflhqfh# Ri# Fdpeulgjh/# zklfk# zdv#

surgxflqj# wkh# PN47# v|vwhp# dqg# ghvljqlqj# zkdw# zrxog#

eh# wkh# ][;31# D# ihz#prqwkv# diwhu# Folyh# Vlqfodlu# ohiw/# wkh#

QHE#vrog#wkh#WY#dqg#fdofxodwru#exvlqhvv#xqlwv#ri#Vlqfodlu#

Udglrqlfv1# Lq# Vhswhpehu# 4<:</# wkh# erdug# ghflghg# wr#

fkdqjh#wkh#frpsdq|#qdph#wr#Vlqfodlu#Hohfwurqlfv#wr#jlyh#

lwvhoi# d#pruh#prghuq# lpdjh# +dqg#shukdsv# wr# vqxe#Folyh#

Vlqfodlu,1# Exw# wkh# ylflvvlwxghv#zhuh# qrw# ryhu1# Lq# Mdqxdu|#

4<;3/# lw#fkdqjhg# lwv#qdph#djdlq#wr#Wkdqgdu#Hohfwurqlfv/#

dqg# diwhu# wkh# fkdqjh# ri# jryhuqphqw# +iurp# Oderxu# wr#

Frqvhuydwlyh,# lw# zdv# vrog# wr# Wkxuoe|# Hohfwurqlfv1# Wkh#

phujhu#jdyh#eluwk#wr#WWl#+Wkxuoe|#Wkdqgdu#Lqvwuxphqwv,/#

<`c]Sg CTe 7`PX]& bWT `T]TVPST HX]R[PX`
Nd 4XNQ]_[ 4\[^_[X[

;XV( +
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zklfk #vwloo#surgxfhv #hohfwurqlf#whvw#dqg#phdvxuhphqw#

lqvwuxphqwv#lq#Kxqwlqjgrq#+Fdpeulgjhvkluh/#XN,1

���C�A�?���&�7�H�4�F�C�J���E�A�����C�F�@�6�J

Wkh#QHE#dovr#kdg#d#vwdnh#lq#Qhzexu| #Odev#+diwhu#d#elg#

pdgh #lq#4<::,1 #Wklv#vwdnh#zdv #vrog#lq#4<:; #wr#wkh#Gdwd#

Uhfruglqj #lqvwuxphqw#Frpsdq| #+zkloh#uhwdlqlqj#ryhuvljkw,1#

Lpsohphqwdwlrq#ri #Zdnh ¬hog#dqg#Vplwk*v#surmhfw#+qrz #

fdoohg#QhzEudlq,#sdvvhg#wr#Qhzexu|1#E| #hduo|#4<;3/ #

Qhzexu| #zdv #uhdg|#wr#vkrz #wkuhh#surwrw|shv/#qdphg #P/#

PE#dqg#PEV/#dqg#glvfxvv #wkh#surgxfw#lq#sxeolf1#Glfn#

Srxqwdlq/#ri #Shuvrqdo#Frpsxwhu#Zruog#pdjd}lqh/ #zdv #

lpsuhvvhg/#vwdwlqj#wkdw#wkh#ghvljq #zdv #vljql ¬fdqwo|#dkhdg#

ri #zkdw#kdg#ehhq#vhhq#iru #sruwdeoh#frpsxwlqj #̂ Vpl54`1#

Wkh#PE#surwrw|sh#zdv #d#frpsdfw #pdfklqh #zlwk#lwv#rzq #

glvsod|#dqg#lqwhjudwhg#edwwhu|1#Wkh#PEV#surwrw|sh#zrxog #

kdyh#xvhg#orz0srzhu #frpsrqhqwv #wr#pd{lpl}h #edwwhu|#

olih1#Qhzexu| #dgyhuwlvhg#wkh#wkuhh#xqlwv#lq#wkh#wudgh#suhvv#

wkurxjkrxw#4<;31

Rggo|#hqrxjk/ #wkh#QhzEudlq#zdv #qrw#frpphufldol}hg #lq#

4<;3/ #suredeo|#d#ylfwlp #ri #wkh#fkdqjhv #wdnlqj#sodfh#dw#

Qhzexu|1# Zlwk# dq# dqwl0qdwlrqdol}dwlrq# jryhuqphqw # lq#

srzhu/ #wkh#QHE*v#suhurjdwlyhv#zhuh#grzqvl}hg #+lq#4<;4/ #

wkh#QHE#lwvhoi#zdv #sulydwl}hg#dqg#phujhg #zlwk#wkh#Qdwlrqdo#

Uhvhdufk#Ghyhorsphqw#Frusrudwlrq#wr#irup #wkh#Eulwlvk#

Whfkqrorj| #Jurxs/ #EWJ,1#Gxulqj #wklv#shulrg/ #Qhzexu|*v#

FHR#+Ere#Vplwk,#ohiw#wkh#frpsdq| #wr#pryh #wr#Juxqg|1#Lq#

Vhswhpehu#4<;4/ #Qhzexu| #Odev#irupdoo|#vrog#wkh#QhzEudlq#

wr#wkh#+qhzo|#iruphg, #Juxqg| #Exvlqhvv#V|vwhp1#Ghvljqhuv#

Plnh#Zdnh ¬hog#dqg#Edvlo#Vplwk#zhuh#kluhg#e| #Juxqg|1#Lw#

pljkw #kdyh#vhhphg #olnh#d#vhoo0r«/#exw#wkh#vdoh#ri #QhzEudlq#

frpelqhg #zlwk#d#568333 #srxqg #lqyhvwphqw#|lhoghg#d#63#

shufhqw#vwdnh#lq#Juxqg|#Exvlqhvv#V|vwhpv1

�%�;�D�D�7�6���A�B�B�A�C�E�F�@�;�E�;�7�D���3�@�6���4�C�A�=�7�@���B�C�A�?�;�D�7�D

Wkh#ghod|#lq#pdunhw#odxqfk#zdv #wkh#fdxvh #ri #d#qxpehu #

ri #plvvhg #rssruwxqlwlhv1#Wkh#prvw#lpsruwdqw#zdv #wkdw#

wkh#Eulwlvk#vwdwh#eurdgfdvwhu#EEF#fkrvh #Dfruq0surgxfhg #

prghov #iru #lwv#%Kdqgv#rq #Plfurv%#eurdgfdvw#+dowkrxjk#lw#

lv#vdlg#wkdw#lw#lqlwldoo|#lqwhqghg#wr#dgrsw#wkh#QhzEudlq,1#

Xqolnh# Juxqg|/ # Qhzexu| # suredeo|# glg# qrw# kdyh# wkh#

fdsdelolwlhv#wr#frpsohwh#dqg#pdunhw#wkh#QhzEudlq1#Ilqdoo|/#

wkh#QhzEudlq#zdv #odxqfkhg#e| #Juxqg| #lq#Mxo|#4<;5 #+¬j #

4,1#Wzr#prghov #zhuh#r «huhg=#wkh#5660srxqg #Prgho#D#+¬j #

5,#dqg#wkh#59:0srxqg #Prgho#DG#+¬j #6,1#Prgho#D#kdg#65NE#

ri #Udp/#d#]lorj #];3D #surfhvvru #forfnhg #dw#7PK} #dqg#

sruwv#iru #d#ghglfdwhg#sulqwhu/#frppxqlfdwlrqv #dqg#wzr#

wdsh#uhfrughu#frqqhfwlrqv/ #dv#zhoo#dv#prqlwru #dqg#WY#+¬j1

7,1#Dq#h{sdqvlrq #sruw#rq #wkh#edfn #frxog #dffrpprgdwh #

97NE/#45;NE/ #589NE#ru#845NE#Udp #sdfnv1#Udp #sdfnv #

kdg#sdvv0wkurxjk#frqqhfwruv #wkdw#doorzhg#xs#wr#5PE#ri #

phpru| #wr#eh#dgghg/#idu#pruh #wkdq#frpshwlqj #pdfklqhv #

frxog #r «hu1#Qr#vrxqg #h«hfwv#zhuh#surylghg/ #dqg#judsklfv #

zhuh#yluwxdoo|#prqrfkurph #+¬j18,1#Wkh#DG#prgho #fdph #

zlwk#d#490fkdudfwhu#YIG#+Ydfxxp #Ioxruhvfhqw#Glvsod|/#

¬j19, #glvsod|#+zlwk#47#vhjphqwv, #dqg#frxog #prxqw #wkh#

rswlrqdo#edwwhu|#+orqj#surplvhg,1 #QhzEudlq#fdph #zlwk#d#

EDVLF#frpslohu #wr#wudqvodwh#vriwzduh#lqwr#pdfklqh #frgh #

dw#rqfh #+lqvwhdg#ri #dq#lqwhusuhwhu,1#Lw#zdv #qrw#d#pdfklqh #

���;�9����
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iru #ehjlqqhuv1#Dq#h{shulhqfhg #xvhu#frxog #kdyh#h{sorlwhg#

lw#iru #dssolfdwlrqv#dydlodeoh#rq #pruh #h{shqvlyh #pdfklqhv1 #

D#yhuvlrq#ri #wkh#FS2P#rshudwlqj#v|vwhp#zdv #vxssrvhg #

wr#eh#rxw#e| #Mdqxdu|#4<;6 #+exw#lqvwhdg#fxvwrphuv #kdg#

wr#zdlw#pdq| #prqwkv,1#Wkhuh#zhuh#sureohpv#zlwk#wkh#

sruwv#iru #fdvvhwwh#uhfrughuv1#Rwkhu#shulskhudov#+vxfk #dv#

­ rss|0glvn #dqg#kdug0glvn#frqwuroohuv/#h{sdqvlrq #prgxohv/ #

dqg#d#vshfldo#pxowl0prgxoh#krxvlqj, #zhuh#odxqfkhg#pxfk #

odwhu#wkdq#dqqrxqfhg/#li#wkh|#hyhu#duulyhg#dw#doo#+¬j1:,1

Diwhu#d#vorz#¬uvw#skdvh#ri #vdohv/#sxeolf#lqwhuhvw#lqfuhdvhg#

dw#Fkulvwpdv#4<;5 #zlwk#pruh #uhtxhvwv#wkdq#Juxqg| #

h{shfwhg1#Lq#hduo|#4<;6 #lw#zdv #ghflghg #wr#lqfuhdvh#

surgxfwlrq #whqirog#exw#+gxh#wr#ghod|v#lq#wkh#uhohdvh#ri #

surplvhg #shulskhudov,#ghpdqg #wkhq#froodsvhg1#Edvlo#Vplwk#

dqg#Plnh#Zdnh ¬hog/#zkr #kdg#zrunhg #rq #wkh#QhzEudlq#

iurp #wkh#ehjlqqlqj/ #txlw#dw#wkdw#wlph1#Wkhlu#frqqhfwlrq #

zlwk#wkh#pdfklqh #zdv #vr #forvh#dqg#wkhlu#nqrzohgjh #vr #

ghhs#wkdw#lw#zrxog #kdyh#ehhq#gl® fxow#iru #wkhlu#uhpdlqlqj #

froohdjxhv #wr#frqwlqxh #wkh#surmhfw1#Wkxv#wkh#Juxqg| #

Exvlqhvv#V|vwhp#khdghg#iru #forvxuh#lq#wkh#odwhu#prqwkv #

ri #4<;61#Dq#hvwlpdwhg#83333 #QhzEudlqv#kdg#ehhq#vrog1#

Wkh#vwrfn#lq#wkh#zduhkrxvh #fdph #wr#wkh#Gxwfk#frpsdq| #

Wudghfrp/ #zklfk #lqvwdoohg#wkhp#lq#vfkrrov #lq#wkh#Qhwkhuodqgv1

���A�@�5�>�F�D�;�A�@�D

Shukdsv#wkh#dufklwhfwxuh#wkrxjkw#xs#e| #Zdnh ¬hog#dqg#

Vplwk#zdv #d#olwwoh#wrr#frpsolfdwhg #iru #rwkhuv#wr#hdvlo|#

zrun #rq #wkh#ghvljq #wr#pdnh #fkdqjhv #dqg#lpsuryhphqwv1#

Wkh#odfn#ri #froruv #dqg#vrxqg #h«hfwv#zdv #d#yhu|#vhulrxv#

olplwdwlrq#iru #wkh#surgxfwlrq #ri #jdphv #dqg#vriwzduh#lq#
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