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Iru #d#ihz #zhhnv#qrz/ #PV[ #xvhuv#kdyh#ehhq#deoh#wr#jhw#
wkhlu#kdqgv#rq #d#qhz #jdph/ #zklfk #kdv#vwuxfn#hyhu|rqh #
iru #lwv#h{wuhpho|#­xlg #vfuroolqj#dqg#gl®fxow|1#Zh #duh#ri #
frxuvh #wdonlqj#derxw#Iuhhgrp #Iljkwhu #0#Ulvh#ri #wkh#kxpdqv$/#
fuhdwhg#e|#wkh#wdohqwhg#Jlxvhssh#Hwwruh#Slqwxv1#
Wkh#jdph/ #zklfk #sduwlflsdwhv#dw#wkh#5353 #hglwlrq#ri #wkh#
PV[Ghy/ #kdv#doo#wkh#fdugv#wr#eh#rqh #ri #wkh#devroxwh#
surwdjrqlvwv#ri #wklv#frpshwlwlrq1#Lwv#surjudpphu #lv#hdvlo|#
phw#lq#pdq| #Lwdoldq#IE #uhwur0jurxsv#dqg#zh #dw#UPZ #frxog #
qrw#plvv #wkh#rssruwxqlw|#wr#dvn#klp #d#ihz #txhvwlrqv1#D#
qlfh #lqwhuylhz#fdph #rxw/#ixoo#ri #lqwhuhvwlqj#lghdv#dqg#wr#
eh#uhdg#lq#rqh#euhdwk$

Khoor#Jlxvhssh #dqg#wkdqn#|rx #iru #dffhswlqj #rxu #lqylwdwlrq#
iru #wklv#lqwhuylhz#lq#wkh#sdjhv #ri #Uhwur#Pdjd}lqh #Zruog1#
Ehiruh#zh #vwduw#wdonlqj#derxw#|rxu #jdph #*Iuhhgrp #Iljkwhu #
0#Ulvh#ri #wkh#kxpdqv*/ #ohw*v#vwduw#zlwk#d#ihz #ulwxdo#txhvwlrqv #
wr#jhw#wr#nqrz#wkh#pdq#ehiruh#wkh#surjudpphu1#
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Khoor#hyhu|rqh #dqg#wkdqn#|rx #iru #wkh#lqylwdwlrq1#Jlxvhssh #
lq#olih#lv#¬uvw#dqg#iruhprvw #d#kxvedqg=#li#|rx #kdyh#Iuhhgrp #
Iljkwhu #lq#|rxu #kdqgv#|rx #rzh #lw#wr#wkh#sdwlhqfh#ri #p| #
zlih/ #zkr #vxssruwhg#+ru#hqgxuhgB,#p| #sdvvlrq #dqg#p| #
surmhfw1#L#dp #dq#hohfwulfldq#e| #surihvvlrq #+d#elw#uhgxfwlyh#
dv#d#ghvfulswlrq/#ehfdxvh #L#gr #qrw#rqo| #ghdo#zlwk#hohfwulfdo#
v|vwhpv/#exw#pruh#ru#ohvv#pdnhv#wkh#lghd,1
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Wkh#PV[ #zdv #wkh#frpsxwhu #zlwk#zklfk #L#juhz #xs/#xqltxh #
dprqj #pdq| #Frqpprgruh #97#iulhqgv#dqg#vrph #rzqhuv #
ri #Dpvwudg#FSF#+dw#wkh#wlph#wkh#rqh #glvwulexwhg#e| #
Vfkqhlghu#wrjhwkhu#zlwk#d#frpsxwhu #frxuvhv #zdv #srsxodu#
rq #rxu#vlgh,1#L#kdg#d#ihz #%wdsh#h{fkdqjhvð #zlwk#fodvvpdwhv#
ri #iulhqgv#exw#wkhq#L#phw#rqo| #d#frxsoh #ri #pv{lvwv#lq#shuvrq1
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Ylf531#L#vwloo#rzq #dqg#oryh#wkh#ruljlqdo #ri #p| #fklogkrrg$ #
Wkh#sdvvlrq #iru #surjudpplqj #zdv #eruq#zlwk#klp1#Lw#fdph #
krph #rq #p| #43wk#eluwkgd|1#Lw#duulyhg#ïqdnhg#dqg#udz1ð#
Qr#jdphv/ #qr #wdsh1#Vr #hyhu|#gd| #L#xvhg#wr#w|sh#rqh #+exw#
vrphwlphv #doo,#ri #wkh#wkuhh#olvwlqjv#dw#wkh#erwwrp#ri #wkh#
pdqxdo#+wkh|#zhuh#wkuhh#edvlf #jdphv #ri #Gxdqh#Odwhu,1#
Krz #pdq| #v|qwd{#huuruv#lq#wkdw#shulrg$#Wkhq#dw#glqqhu#
wlph#L#wxuqhg#r« #wkh#Ylf/ #dqg#vlqfh #L#frxogq*w#uhfrug/#L#
nqhz#L*g#kdyh#wr#gr#lw#doo#ryhu#djdlq#wkh#qh{w#gd|$
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E| #w|slqj/ #uhdglqj #dqg#uh0uhdglqj#wkh#pdqxdo#+dqg#doo#
wkh#h{dpsohv#frqwdlqhg, #frglfqj #ehfdph #idploldu1#Wkhq#
ryhu#wlph#zh #erxjkw #wkh#gdwdvvhwwh#dqg#wkh#¬uvw#pdjd}lqhv1 #
L#xvhg#wr#frs| #dqg#vwxg|#olvwv1#Zkhq #L#sxw#wkh#Ylf053#dvlgh#
wr#uhsodfh#lw#zlwk#wkh#PV[/ #L#kdg#wkuhh2irxu#EDVLF#jdphv #
lq#sodfh#wkdw#L#ghvljqhg #dqg#surjudpphg #iurp #vfudwfk=#
d#Euhdnrxw#forqh/#d#whq0olqh0olnh#udflqj #jdph/ #d#SdfOdqg#
sodwirup#+zlwk#vlqjoh#vfuhhq#vfuroolqj, #dqg#d#udflqj #jdph #
vlplodu#wr#wkh#JlJ #Jdph #) #Zdwfk1#L#frqwlqxhg #zlwk#WKH#
PV[ #EDVLF#+dqg#erxjkw #wkh#dvvhpeo| #errn #wkdw#L#qhyhu#
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xvhg#lq#wkh#sdvw#ehfdxvh #L#frxogq*w#¬qg#dq#dvvhpeohu#
surjudp #dq|zkhuh$,#dqg#wkhq#pryhg #rq #wr#Dpljd1 #L#glg#
d#orw#ri #wklqjv#lq#Dprv/ #lqfoxglqj #d#frpsohwh#USJ#hqjlqh #
vlplodu#wr#H|h#ri #wkh#Ehkroghu#+exw#pruh #­xlg #wkdq#wkh#
Dpljd#yhuvlrq/#pruh#vlplodu#wr#Eodfn#Fu|sw#wr#eh#fohdu,

�6�C�<�O���D�N���T�J�P�M���A�<�Q�J�M�D�O�@���K�M�J�B�M�<�H�H�D�I�B���G�<�I�B�P�<�B�@���=�<�>�F���<�I�?��
�A�J�M���R�C�<�O���M�@�<�N�J�I��
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�6�C�<�O���J�O�C�@�M���>�J�H�K�P�O�@�M�N���?�J���T�J�P���G�D�F�@���O�J���K�M�J�B�M�<�H���=�@�N�D�?�@�N���,�2�7��

Doo#wkh#rqhv #L#phqwlrqhg #hduolhu#+L#jrw #fdxjkw #lq#wkh#khdw,1

�'�J�R���?�J���T�J�P���<�K�K�M�J�<�>�C���M�@�O�M�J���>�J�H�K�P�O�D�I�B�����#�J���T�J�P���J�R�I��
�H�<�I�T���M�@�O�M�J���H�<�>�C�D�I�@�N���J�M���K�M�@�A�@�M���@�H�P�G�<�O�J�M�N���<�I�?���J�M���%�/�&� �N��
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Frurqd#Gdwd#V|vwhpv/#Lqf%#iurp#PV0GRV#41581
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7,#Iorss|#glvn#lpdjhv#ri#PV0GRV#4158/#5144/#6143/#
61631

Lqvwhdg/#hqfu|swlrq#wdnhv#sodfh#zlwk#d#vlplodu#v|vwhp#
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wkh#vhfrqg#e|wh#rqzdugv#+wkh#¬uvw#rqh#lv#uhvhuyhg#iru#
wkh#hqfrglqj#­dj,1
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Lq#Vhswhpehu#4<;5/ #wkh#Eulwlvk#frpsdq| #Mxslwhu#
Fdqwde/#irxqghg #e| #wzr#phpehuv #ri #wkh#Vlqfodlu#
Frpsdq| #vwd«/#odxqfkhg#wkh#�)�P�K�D�O�@�M��� �>�@/#d#gluhfw#
frpshwlwru #wr#wkhlu#iruphu #frpsdq|*v #][0;4 #dqg#
Vshfwuxp1#

Wkh#Dfh#kdv#d#vlplodu#fdvh #wr#wkh#Vshfwuxp/#wkh#vdph #
plfursurfhvvru/ #exw#wkh#vpdoo#frpsdq| #kdv#d#mrnhu#
lq#kdqg=#lw#lv#surjudppdeoh#lq#�%�J�M�O�C1#
Zkloh#EDVLF#lv#wkh#odqjxdjh #xvhg#e| #doo#wkh#frpshwlwruv#
dw#wklv#wlph/#wkh#Eulwlvk#frpsdq| #zdv #wdnlqj#wkh#ehw#
ri #glvwulexwlqj#lwv#pdfklqh #zlwk#wkh#Iruwk#odqjxdjh1#
Wklv#odqjxdjh #dw#rffxslhv #kdoi#wkh#phpru| #vsdfh #
dqg#doorzv#dq#h{hfxwlrq #vl{ #wr#whq#wlphv#idvwhu#wkdq#
EDVLF/#pdnlqj #wkh#Mxslwhu#Dfh#wkh#prvw#h®flhqw#
pdfklqh#lq#lw*v#sulfh#udqjh1

Dw#wkh#wlph/#Iruwk#lv#qrw#zlgho| #xvhg#lq#plfurfrpsxwlqj/ #
exw#lw*v#qrw#wrwdoo|#xqnqrzq1#

Douhdg|#lq#4<;3/ #E|wh#pdjd}lqh #ghyrwhg#dq#lvvxh#
wr#lw1#Lw#vxjjhvwv #wkdw#wkh#Dwdul#frpsdq| #lv#ghyhorslqj #
d#yhuvlrq#wkdw#zloo#doorz#wkhp#wr#ghyhors#wkhlu#dufdgh#
jdphv #idvwhu#=#•+õ, #Dwdul#kdv#ghyhorshg#lwv#rzq #
fxvwrp #yhuvlrq#ri #wkh#odqjxdjh/ #fdoohg#jdph0IRUWK/ #
wkdw#lv#dzdlwlqj #lwv#¬uvw#xvh#wr#uhsodfh#pdfklqh #frgh #
dv# wkh# odqjxdjh # xvhg# wr# fuhdwh# dufdgh# jdphv1 #
Vrphgd| #vrrq/ #|rx #pd| #sod|#d#frlq0rshudwhg#jdph #
zlwkrxw#nqrzlqj #wkdw#|rx #duh#dfwxdoo|#uxqqlqj #d#
IRUWK#surjudp•1
#
Wklv#vwdwhphqw#jdyh #eluwk#wr#wkh#ohjhqg/#vwloo#flufxodwlqj#
wrgd|#lq#wkh#Iruwk#frppxqlw|/ #wkdw#Iruwk#zrxog #eh#
Dwdul*v#vhfuhw#zhdsrq1 #Dowkrxjk/#wkhuh#lv#qr #hylghqfh #

wkdw#pdmru#ylghr #jdph #surgxfwlrq #frpsdqlhv #pdgh #
h{whqvlyh#dqg#vhfuhw#xvh#ri #Iruwk#/#vhyhudo#vriwzduh#
kdyh#wdnhq#dgydqwdjh#ri #wkh#vshhg#ri #ghyhorsphqw#
wkdw#Iruwk#doorzv1#

Iru #h{dpsoh/#lw#lv#grfxphqwhg #wkdw#wkh#jdph #�2�O�<�M�[�D�B�C�O/#
sxeolvkhg#e| #Hohfwurqlf#Duw#lq#4<;9/ ##zdv #ghyhorshg#
lq#Iruwk=#%Wkh#whdp#frghg #wkh#jdph #prvwo|#lq#Iruwk#
zlwk#d#ihz#nh|#urxwlqhv#zulwwhq#lq#{;9#dvvhpeohu1

Iruwk#zdv #fkrvhq #vlqfh #lw#lv#hdvlhu#wr#xvh#wkdq#
dvvhpeohu#dqg#pruh #frpsdfw1 #Wklv#zdv #lpsruwdqw#
ehfdxvh#wkh#jdph#kdg#wr#¬w#lqwr#45;N#ri#UDP#•1#

Exw#zkdw#lv#IruwkB#Iruwk#lv#d#odqjxdjh #ghyhorshg#lq#
wkh#vl{wlhv#e| #Fkduohv#K1#Prruh1#Lq#fkdujh #ri #fdofxodwlqj#
vdwhoolwh#wudmhfwrulhv#iru #dq#revhuydwru|/#Prruh #zdv #
orrnlqj #wr#ghyhors#d#wrroer{ #wkdw#zrxog #doorz#klp #
wr#idflolwdwh#klv#gdlo|#zrun1#Diwhu#vhyhudo#|hduv#ri #
pdwxudwlrq/#wklv#wrroer{ #ehfdph/ #lq#wkh#hduo|#vhyhqwlhv/#
d#srzhuixo/#hohjdqw#dqg#dgglfwlyh#odqjxdjh1

Iruwk*v#vwuhqjwk#lv#wkdw#lw#lv#rqo| #d#fruh #wkdw#fdq #eh#

hdvlo|#prgl¬hg #dqg#lpsuryhg #dffruglqj #wr#lwv#qhhgv/#

vlplodu#wr#Ohjr #eorfnv#exloglqj #wkh#vkdsh#zh #zdqw1#

Wkh#ehvw#dujxphqw#lq#idyrxu #ri #Iruwk#lv#lwv#xvh#dqg#

L#zloo#suhvhqw#vrph #hohphqwv#ri #wkh#odqjdjh1#Wkh#

jrdo #lv#qrw#wr#surylgh #d#surjudpplqj #frxuvh/ #exw#wr#

jlyh #dq#ryhuylhz #ri #wkh#srvvlelolwlhv#ri #wkh#odqjxdjh1#

Iru #d#pruh #frpsohwh#lqlwldwlrq/#L#dgylvh#wkh#hvvhqwldo=#

�2�O�<�M�O�D�I�B���%�J�M�O�C#e| #�+�@�J���!�M�J�?�D�@#dydlodeoh#iru #iuhh#rqolqh#1

Wkhuh#duh#Iruwk#lpsohphqwdwlrqv#iru #olwhudoo|#dq| #
sodwirup1#Zkhwkhu#lw*v#d#Frpprgruh #97/#d#Dwdul#;33/ #
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d#SGS044#ru#|rxu #Olqx{#97#elw1#Frqwudu|#wr#zkdw#pdq| #
zrxog #olnh#wr#eholhyh/#Iruwk#lv#d#idluo|#vlpsoh#odqjxdjh/ #
exw#wr#dssurdfk #lw#zh #kdyh#wr#ohdyh#dvlgh#pdq| #uh­h{hv#
wkdw#zh #ghyhorshg#zlwk#rwkhu#odqjxdjhv1#Iruwk#lv#d#
frpslohg #dqg#lqwhusuhwhg#odqjxdjh1#Vr/ #d#elw#olnh#lq#
EDVLF/#zh #fdq #whvw#hdfk #ixqfwlrq #ru#surfhgxuh #+d#
zrug #lq#Iruwk, #gluhfwo|#lq#wkh#lqwhusuhwhu1#Exw#wkdw*v#
zkhuh#wkh#frpsdulvrq #hqgv/#qr #JRWR/#qr #olqh#qxpehu #
lq#Iruwk1#

Iruwk#lv#d#yhu|#gl«huhqw#odqjxdjh #iurp #Edvlf/ #Iruwudq/#
Sdvfdo/#F.. #ru#Mdyd1#Lw#lv#forvhu#wr#Olvs/#DSO/#Surorj #
ru#Vpdowdon1#Dowkrxjk#lw#orrnv#olnh#d#ixqfwlrqdo#odqjxdjh/ #
zh #fdq*w#gh¬qh#lw#wkdw#zd|/ #qrw#hyhu|wklqj#lv#ixqfwlrq #
lq#Iruwk1#Lw*v#d#odqjxdjh #zkhuh#surjudpplqj #frqvlvwv#
lq#exloglqj #d#vriwzduh#wrro#iurp #%sulplwlyhv%1#Wkhvh#
wrrov#duh#wkhq#xvhg#wr#fuhdwh#qhz #rqhv/ #dqg#vr #rq #
xqwlo#wkh#dssolfdwlrq#lwvhoi1#Wzr#rwkhu#ixqgdphqwdo#
fkdudfwhulvwlfv# glvwlqjxlvk # Iruwk# iurp # wudglwlrqdo#
odqjxdjhv1#Iluvw/#wkh#lqwhqvlyh#xvh#ri #wkh#vwdfn/#zklfk #
dyrlgv #fuhdwlqj#d#pxowlwxgh#ri #yduldeohv#dqg#frqvwdqwv1#
Vhfrqg/ #wkh#idfw#wkdw#lw#zrunv #lq#Uhyhuvh#Srolvk#Qrwdwlrq#
+USQ,1#
Wklv#qrwdwlrq#zklfk #pdnhv #wkh#qrwrulhw|#ri #wkh#KS#
fdofxodwruv#ri #wkh#:3v #dqg#;3v1#Iru #h{dpsoh/#li#zh #
zdqw#wr#dgg#45#.#8#zh#zloo#hqwhu#wr#wkh#lqwhusuhwhu#=
�����������
���
��
45#dqg#8#duh#wkhq#lqwurgxfhg#lq#wkh#vwdfn/#wkh#̂ .` #
ehlqj #d#ixqfwlrq #+lq#Iruwk#zh #zrxog #vd| #d#Zrug, #zklfk #
wdnhv#wkh#odvw#wzr#hohphqwv#ri #wkh#vwdfn#wr#dgg#wkhp#
dqg#uhwxuqv#wkh#uhvxow#lq#wkh#vwdfn1#Wkh#srlqw#̂ 1#̀wkhq#
glvsod|v#wkh#hohphqw#dw#wkh#wrs#ri#wkh#vwdfn1#

Wklv#pd| #vhhp #frpsoh{/ #exw/#dv#KS#fdofxodwru#xvhuv#
nqrz/ #lw#txlfno| #ehfrphv #qdwxudo#dqg#vdyhv#wkh#qhhg#
iru #sduhqwkhvlv#dqg#txhvwlrqlqj #wkh#sulrulwl}dwlrq#ri #
rshudwlrqv1#Wkh#h{suhvvlrq #5#-#+6#. #9,#ehfrplqj #5#6#
9#. #-#Wkh#dgglwlrq#lv#dssolhg#wr#6#dqg#9/#<#lv#wkhq#vhqw#
wr#wkh#vwdfn/#wkh#pxowlsolfdwlrq#lv#wkhq#dssolhg#wr#5#dqg#<1

Iruwk#gh¬qhv#d#zlgh #ydulhw|#ri #vshfldo#rshudwruv#wr#
pdqlsxodwh#wkh#vwdfn#gdwd/#wr#uhrujdql}h #lw#+URW/#
VZDS,/# wr# ghohwh# hohphqwv# +GURS,/# wr# jhqhudwh#
hohphqwv#+GXS/#RYHU,1

Iru #h{dpsoh/#wkh#iroorzlqj #h{suhvvlrq #fdofxodwhv#wkh#
vtxduh#ri #43#xvlqj #wkh#zrug #GXS#zklfk #gxsolfdwhv#
wkh#ydoxh#dw#wkh#wrs#ri #wkh#vwdfn#dqg#vhqgv#wkh#uhvxow#
wr#wkh#vwdfn=
�������#�4�/���	��

Zh #frxog #xvh#wklv#slhfh #ri #frgh #wr#fuhdwh#d#qhz #
rshudwru#fdoohg#VTXDUH1#Wklv#zrxog #eh#grqh #e| #whoolqj#
wkh#frpslohu #wkdw#zh #zdqw#wr#gh¬qh#d#qhz #zrug #xvlqj #
wkh#frorq #̂ =#̀iroorzhg #e| #wkh#qdph #ri #rxu #zrug1#Zh #
zloo#lqglfdwh#wkh#hqg#ri #wkh#frpslodwlrq #zlwk#wkh#
vhplfrorq#^>`#1#
Wkxv#zh#jhw#=
�����2�0�4� �1�$���#�4�/���	������

Zh #wkhq#gh¬qhg#d#qhz #zrug #wkdw#zloo#wdnh#wkh#¬uvw#
hohphqw#ri #wkh#vwdfn/#gxsolfdwh#lw#dqg#pxowlso|#lw#e| #lwvhoi1
Vr/#
�����2�0�4� �1�$��
zloo#vhqg#49#lqwr#wkh#vwdfn1
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Zk| #vwrs#khuh#B#Iurp #wklv#qhz #zrug/ #L#fdq #fuhdwh#
dqrwkhu#rqh#=#FXEH
�����"�4�!�$���#�4�/���2�0�4� �1�$���	����
�����"�4�!�$#zloo#vhqg#97#lqwr#wkh#vwdfn1#+H{14,

Iruwkhuv#jhqhudoo|#idyrxu #vkruw#gh¬qlwlrqv/#dqg#d#
vkruw#gh¬qlwlrq#fdq #eh#vxusulvlqjo| #h«hfwlyh1#Khuh#
Hxfolg*v#dojrulwkp#iru #ghwhuplqlqj #wkh#prvw#juhdwhvw#
frpprq#glylvru##+JFG,#¬wv#lq#d#vlqjoh#olqh1#+H{15,
�����&�"�#���!�$�&�(�-�����#�4�/���,�.�# ���1�.�3���#�1�.�/���#�4�/���� ���� ���4�-�3�(�+��
�#�1�.�/���
����

Ri#frxuvh/ #zh #frxog #fulwlfl}h#wkh#odfn#ri #uhdgdelolw|#ri #
wklv#olqh#ri # frgh/ #exw#qrwklqj #suhyhqwv#xv# iurp #
grfxphqwlqj #rxu #frgh/ #zklfk #lv#xvxdoo|#grqh #e| #
sduhqwkhvhv/#pdlqo| #e| #fohduo|#lqglfdwlqj #wkh#h«hfw#
ri#wkh#Zrug#rq#wkh#vwdfn1#
Lq#idfw/#vxfk #dq#revfxuh #olqh#vkrxog#qhyhu#eh#irxqg #
lq#d#jrrg #Iruwk#frgh1 #Dv#dq#h{huflvh/ #zh #ohdyh#lw#wr#
wkh#uhdghu#wr#dqdo|}h#wklv#olqh#ri #frgh/ #exw#|rx #fdq #
vhh#rqh #ri #wkh#pdq| #zd|v #wr#lqwurgxfh#d#frqglwlrqqdo#
orrs#lq#Iruwk#zlwk#EHJLQ#dqg#XQWLO1

Gdwd#pdqlsxodwlrq#lv#qrw#rqo| #grqh #e| #xvlqj #wkh#vwdfn1#
Iruwk#dovr#doorzv#wkh#xvh#ri #yduldeohv#dqg#frqvwdqwv/#
exw#khuh#djdlq #wkh#odqjxdjh #r«huv#d#­h{lelolw|#wkdw#
fdq #eh#irxqg #doprvw#h{foxvlyho|#lq#dvvhpeohu1#Wkxv/#
ohw*v#ghfoduh#d#yduldeoh#+zlwk#wkh#zrug #Iruwk#YDULDEOH,
�5� �1�(� �!�+�$���H�T�Q�<�M�D�<�=�G�@��

wkh#zrug#^$`#dvvrfldwhv#d#ydoxh#iru#wklv#yduldeoh1
�������H�T�Q�<�M�D�<�=�G�@����

Lw#lv#lpsruwdqw#wr#uhdol}h#wkh#glvwlqfwlrq#ehwzhhq#wkh#
dgguhvv#ri #wkh#yduldeoh#dqg#wkh#frqwhqw#ri #wkh#dgguhvv1#
Li#L#w|sh#wkh#qdph #ri #p| #yduldeoh#lq#wkh#lqwhusuhwhu/#
zkdw#zloo#eh#vhqw#wr#wkh#vwdfn#lv#wkh#dgguhvv#ri #wkh#
yduldeoh1#Wr#jhw#wkh#frqwhqw#ri #wkh#yduldeoh#L#xvh#�� #
+fdoohg#ihwfk#lq#Iruwk,1#Wkxv#̂ p|yduldeoh#C #1#̀jlyhv #
wkh#frqwhqw#zklfk #lv#irxqg #dw#wkh#p|yduldeoh#phpru| #
dgguhvv/#lq#wklv#h{dpsoh#691#

\rx #suredeo|#qrz #kdyh#dq#lghd#ri #zkdw#zh #phdqw#
zkhq #zh #zhuh#wdonlqj#derxw#d#wrroer{1#\rx #fhuwdlqo|#
dovr# jhw# d# jolpsvh # ri # wkh# frqwlqhqw# wkdw# Iruwk#
surjudpplqj #rshqv #xs#iru #xv1#Iruwk#qhyhu#kdg#wkh#
qrwrulhw|#ri #F/#Sdvfdo#ru#EDVLF1#Wkh#Mxslhu#Dfh#glg#
qrw#kdyh#wkh#frpphufldo #vxffhvv #wkdw#wkhvh#fuhdwruv#
zrxog # kdyh# krshg # iru1# Exw# pdq| # ri # wkrvh# zkr #
h{shulphqwhg#Iruwk#kdyh#ghyhorshg#dq#dgglfwlrq #iru #
wklv#odqjdjh #dqg#wkh#Iruwk#frppxqlw| #lv#vwloo#yhu|#
pxfk#dolyh1#

Iruwk#pd| #qrw#kdyh#ehhq#Dwdul*v#vhfuhw#zhdsrq/ #exw#
lw#pd|#eh#|rxuv1
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Rqh#ri #wkh#prvw#uh¬qhg#dpxvhphqwv #ri #xv#jhhnv #dqg#
uhwur0idqv#lv#orrnlqj #iru #vr0fdoohg#%kdfnv%#rq #rxu #rog#ghdu#
v|vwhpv1#Frpsxwhu#kdfnv #duh#sduwlfxodu#vriwzduh#vroxwlrqv#
ru#slhfhv #ri #frgh #wkdw/#wdnlqj#dgydqwdjh#ri #vrph #kdugzduh#
ihdwxuhv/#fdq #vroyh#d#fhuwdlq#sureohp#wr#vshhg#xs#ru#
vlpsoli| #d#surfhvv #ru#wr#lpsohphqw#vwulnlqj#ixqfwlrqv #dqg#
h|h0fdwfklqj #dssolfdwlrqv/#xvxdoo|#vrphwklqj #xqh{shfwhg#
iru #d#pdfklqh #nqrzq #iru #lwv#olplwdwlrqv1#Wklv#lv#wkh#ehdxw|#
ri #vriwzduh/#wkh#%pdjlf%#wkdw#vrphwlphv #pdqdjhv #wr#
ryhufrph #wkh#lqqhu#olplwv#ri #d#kdugzduh#dufklwhfwxuh1#
\rxWxeh #dqg#vrph #rwkhu#vlwhv#froohfwlqj#ghprv #dqg#lqwurv#
duh#ixoo#ri #wkhvh#kdfnv1#D#uhdo0wlph#frorxu #ylghr #rq #wkh#
Dwdul#;33[OB #Grqh1^4 #̀D#fkhvv #surjudp #rq #][;4 #zlwk#
rqo| # 4N# ri # UDPB# Jrw# lw$^5#̀ Pruh # wkdq# 49# frorxuv #
vlpxowdqhrxvo|#rq #d#F97#elwpds#lpdjhB #Vhhq#wkdw#wrr$
^6`#Zkdw#derxw#Grrp #uxqqlqj #rq #dq#xqh{sdqghg #Ylf053B#
Ehdxwlixo$^7#̀Dqg#d#1PRG#wudfn#wkdw#sod|v#rq #Lpsxovh#
Wudfnhu#dqg#uxqv#wkh#Edg#Dssoh#dqlpdwlrq #rq #wkh#irxu #
wudfnvB#Zkdw#d#idqwdvwlf#lghd$^8`
Zhoo/#L#frxog #jr #rq #iru #d#zkloh1#Wkh#olvw#frxog #eh#yhu|#orqj #
dqg#lw#frxog #hdvlo|#eh#wkh#vxemhfw#ri #d#qh{w/#wdvw|#duwlfoh#
iru #UPZ1#Vrphwlphv/ #lq#wkh#fdwhjru| #ri #ïfrpsxwhu #kdfnvð#
hqg#xs#vlqjoh#slhfhv #ri #frgh #zulwwhq#lq#dvvhpeo| #ru#rwkhu#
odqjxdjhv #+hyhq#lq#EDVLF,#wkdw#vroyh#vshfl¬f #sureohpv#
ru#frqvwlwxwh#xvhixo#dqg#h«hfwlyh#vroxwlrqv1#Fuhdwlylw|#lq#
zulwlqj#vriwzduh/#li#lw#frphv #iurp #uljkw#dqg#zlvh #kdqgv/#
fdq #uhvxow#lq#vpdoo#ru#elj #pdvwhuslhfhv1#Krzhyhu/ #rqo| #
h{shuwv#dqg#oryhuv#ri #wkh#duw#ri #frglqj #fdq #uhdoo|#dssuhfldwh#
dqg#uhfrjql}h #wkhvh#wuxh#vwurnhv#ri #jhqlxv/ #ehfdxvh #wkh|#
riwhq#duh#wkh#uhvxow#ri #d#ghhs#nqrzohgjh #ri #d#frpsxwhu #
kdugzduh/#d#vlqjoh#surfhvvru #ru#dq#dxglr #2#ylghr #fkls/ #d#
surjudpplqj#odqjxdjh#ru#dq#hqwluh#v|vwhp1#

�,�(�-�(�&�1� �%�(�*���A�J�M���O�C�@���5�D�>������
Lq#wkh#fdwhjru| #ri #kdfnv #ehlqj #dw#wkh#vdph #wlph#vxusulvlqj #

dqg#h«hfwlyh#idoov#d#surmhfw#e| #Plfkdho#Nlufkhu/#d#Jhupdq #
hqjlqhhu/ #xqlyhuvdoo|#uhfrjql}hg #dv#d#vruw#ri #jxux #ri #wkh#
Frpprgruh #Ylf053/#dxwkru2frghu#ri #pdq| #surjudpv #dqg#
jdphv #dqg#dprqj #wkh#prvw#dfwlyh#xvhuv#ri #Ghqldo/#wkh#
idprxv #iruxp #doo#ghglfdwhg#wr#wklv#olwwoh#pdfklqh1 #Plfkdho#
lv#dovr#wkh#dxwkru#dqg#pdlqwdlqhu#ri #d#judsklfv #oleudu|#
+dqg#lwv#frpsohphqwdu| #kljk #uhvroxwlrq#sl{ho#hglwru,#wkdw#
fdq #eh#hdvlo|#gh¬qhg#d#%wrs#vroxwlrq%#iru #wkh#olwwoh#Ylf1#
Pxfk #pruh #wkdq#wkdw=#Plqljud¬n #+wklv#lv#wkh#qdph #jlyhq #
wr#wkh#oleudu|#wkdw#h{whqgv#wkh#lqidprxv #Frpprgruh #
EDVLF#Y5#zlwk#vrph #judsklf #lqvwuxfwlrqv,#lv#d#uhdo#%vriwzduh#
kdfn%#surylglqj #wkh#Ylf053#zlwk#sulplwlyh#judsklfv #dqg#
frqyhqlhqw#lqvwuxfwlrqv#wr#¬oo#wkh#493{4<5 #vfuhhq#zlwk#
pdq| #ehdxwlixo#frorxuhg #sl{hov#wr#gudz#elwpds#lpdjhv/ #
judsklfv #dqg#5G26G#ixqfwlrqv/ #ghvljq #jdphv #edfnjurxqgv #
dqg#pruh1#D#ixoo0vfuhhq#hglwru#fdoohg#PlqlSdlqw#lv#wkh#
sudfwlfdo#frpsohphqw #wr#wkh#PlqlJud¬n#oleudu|1#Lw#doorzv#
|rx #wr#gudz#%iuhhkdqg%/#vhohfw#frorxuv #dqg#vkdshv#wr#
fuhdwh#edfnjurxqgv #dqg#elwpds#lpdjhv #wr#eh#xvhg#lq#|rxu #
jdphv #dqg#dssolfdwlrqv#ru#h{sruw#wkhp#wr#d#uhxvdeoh#
irupdw1#PlqlSdlqw#lwvhoi#lv#dfwxdoo|#dq#dssolfdwlrq#zulwwhq#
sduwo|#lq#EDVLF#h{whqghg#zlwk#PlqlJud¬n/#zklfk #kdv#qrz #
ehfrph #d#vwdqgdug#iru #fuhdwlqj#EDVLF#ru#Dvvhpeo|#jdphv #
dqg#surjudpv #wkdw#pdnh #xvh#ri #kljk #ru#phglxp #uhvroxwlrq#
judsklfv#prgh1
Wr#h{whqg#wkh#EDVLF#ri #wkh#Ylf053#zlwk#Plqljud¬n #doo#|rx #
qhhg#lv#;N #ri #UDP#h{sdqvlrq #dqg#d#­rss| #glvn#gulyh#ru#d#
G97#̂ PJ` #lpdjh1 #Wkhq#|rx #mxvw#ordg#wkh#oleudu|#dqg#uxq#
lw1#Rqfh #odxqfkhg/#wkh#h{whqvlrq#zloo#dxwrpdwlfdoo|#ordg#
lqwr#UDP/#doorfdwh#wkh#judsklfv #phpru| #dqg#uhwxuq#frqwuro#
wr#EDVLF#e| #fkdqjlqj #wkh#rshqlqj #phvvdjh #dqg#xsgdwlqj #
wkh#qxpehu #ri #iuhh#e|whv#+d#ihz #ohvv/#ri #frxuvh,1#Dowhuqdwlyho|#
|rx #fdq #xvh#d#errw#ordghu/#zklfk #lq#vhtxhqfh #ordgv#
Plqljud¬n/ #lqlwldol}hv#wkh#h{whqvlrq#zlwkrxw#uhwxuqlqj#wr#
wkh#errw#vfuhhq#dqg#wkhq#surfhhgv #wr#ordg#d#folhqw#surjudp #
+dssolfdwlrq#ru#jdph, #wkdw#qhhgv#wkh#judsklfv #oleudu|1#

�,�D�I�D�&�M�<�Z�F�����<���B�M�<�K�C�D�>�<�G���@�S�O�@�I�N�D�J�I���A�J�M���O�C�@���5�D�>���������!� �2�(�"
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Xvlqj #wklv#phwkrg/ #wkh#Plqljud¬n #lpsohphqwdwlrq#ehfrphv #
yhu|#vlpsoh=#dv#orqj #dv#wkh#G97#glvn#lpdjh #frqwdlqv#d#
frs| #ri #wkh#oleudu|#dqg#doo#surjudpv #dqg#jdphv #pdnlqj #
xvh#ri #PJ #fdq #hdvlo|#eh#odxqfkhg#diwhu#ordglqj #wkh#
h{whqvlrq1#Wklv#prgxodu#v|vwhp#lv#pxfk #pruh #frpiruwdeoh #
wkdq#wkh#phwkrg #ri #hpehgglqj #wkh#oleudu|#lqwr#hyhu|#
surjudp1 #Dq| #h{whqvlrq#xsgdwhv#fdq #dovr#eh#grqh #pruh #
txlfno|#dqg#h«ruwohvvo|1
Wkh#Plqljud¬n #h{whqvlrq#frqvlvwv#ri #d#vlqjoh#1SUJ#¬oh#wkdw#
fdq #eh#ordghg#iurp #glvn#zlwk#d#vlpsoh#frppdqg= #ORDG#
%PLQLJUDILN%/;1#Diwhu#wkh#UXQ#frppdqg/ #wkh#FEP#EDVLF#
vwduw#phvvdjh #zloo#dsshdu#djdlq1#Dv#vdlg/#wkh#qxpehu #ri #
e|whv#dydlodeoh#iru #|rxu #EDVLF#surjudpv #zloo#eh#uhgxfhg#
e| #wkh#dprxqw #doorfdwhg#iru #wkh#elwpds#vfuhhq#dqg#wkh#
h{whqvlrq# lwvhoi/#zklfk #edvlfdoo|#dggv#9#qhz #fxvwrp #
frppdqgv #dqg#d#ixqfwlrq #wr#wkh#EDVLF#lqwhusuhwhu1#Doo#
qhz #lqvwuxfwlrqv#duh#suhfhghg#e| #wkh#*C*#fkdudfwhu#dqg#
vkrxog#rqo| #eh#xvhg#lq#surjudp #prgh #dqg#qrw#dv#gluhfw#
frppdqgv #iurp #wkh#EDVLF#surpsw1#Wklv#lv#ehfdxvh #qrupdo#
wh{w#rxwsxw#fdq #lqwhuihuh#zlwk#wkh#kljk0uhvroxwlrq#vfuhhq1#

Dovr/#zkhq #zulwlqj#frgh/ #diwhu#d#WKHQ#ri #dq#LI#frqvwuxfw/#
|rx #pxvw#eh#fduhixo#wr#dozd|v#xvh#wkh#frorq #*=*#ehiruh#d#
Plqljud¬n #frppdqg/ #rwkhuzlvh#wkh#surjudp #zloo#vwrs#
zlwk#dq#dqqr|lqj#*BV\QWD[#HUURU*1

�3�C�@���<�?�?�D�O�D�J�I�<�G���>�J�H�H�<�I�?�N
Wkh#qhz #frppdqgv #wkdw#PJ #dggv#wr#EDVLF#duh=#CRQ/#
CFOU/#CUHWXUQ/#CVDYH#dqg#CORDG1#Wkh#oleudu|#lv#
frpsohwhg#e| #wkh#C+,#ixqfwlrq #wkdw#uhwxuqv#wkh#vwdwxv#
dqg#froru #ri #d#vlqjoh#sl{ho1#Ohw*v#txlfno| #vhh#lwv#ihdwxuhv#
dqg#xvdjh=
���.�- #lqlwldol}hv#elwpds#prgh #dw#493{4<5 #sl{ho#uhvroxwlrq/#
fruuhfwo|#fhqwhulqj#wkh#vfuhhq#iru #erwk#YLF#fklsv/ #QWVF#
dqg#SDO1
���"�+�1#fohduv#wkh#vfuhhq#lq#kljk #uhvroxwlrq1#Wkh#frorxu #

UDP#lv#lqlwldol}hg#wr#wkh#iruhjurxqg#frorxu1
���1�$�3�4�1�-#uhwxuqv#wr#wh{w#prgh1 #Li#dq#huuru#rffxuv #zkloh#
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3#wr#4<41#Wkh#vfuhhq#ruljlq #lv#¬{hg#lq#wkh#xsshu#ohiw#fruqhu1#
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Lq#phglxp #uhvroxwlrq#+ru#pxowl0froru#prgh, #wkh#uhvroxwlrq#
lv#kdoyhg#dqg#wkhuhiruh#iru #doo#{ #hyhq/#{ #dqg#{.4 #frruglqdwhv #
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glvwulexwlrq#glvnhwwh1#Zh #dgg#khuh#ehorz #d#frxsoh #ri #
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glylglqj #wkh#vwulqj# lqwr# lwv#frpsrqhqwv/ #dxwrpdwlfdoo|#

h{foxglqj # hpsw| # vwulqjv# +qxoo# frppdqg$, # dqg# wkrvh#
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ghvfulelqj #wkh#frpslohu #dqg#wkh#PDPH#hpxodwru#iru #wkh#
P531#Wkhq/#L#zloo#vkrz #krz #wr#xvh#wkhp#wr#frpsloh #dqg#
uxq#vrph #lqwurgxfwru|#h{dpsohv1#L#zloo#¬qdoo|#glvfxvv #krz #
wr#wudqvihu#wkh#h{hfxwdeohv#rq #wkh#uhdo#kdugzduh#dqg#uxq#
wkhp#wkhuh1#L#zloo#¬qdoo|#glvfxvv #d#qrqwulyldo#h{dpsoh#+d#
vpdoo#judsklf#ghpr,#ehiruh#gudzlqj#vrph#frqfoxvlrqv1
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Pdq| # shuvrqdo# frpsxwhuv # ri # wkh# 4<;3*v # frxog # eh#
surjudpphg #lq#rqh #ri #wkh#pdq| #EDVLF#gldohfwv#dydlodeoh1#
Wkh#Rolyhwwl#P53 #zdv #qr #h{fhswlrq #dqg#fdph #zlwk#d#
uhdvrqdeo|#frpsohwh#Plfurvriw #lqwhusuhwhu/#fdoohg#EDVLF0
;3331 #Hyhq#li#EDVLF#zdv #d#vlpsoh#odqjxdjh #dqg#zdv #hdv| #
wr#ohduq/#lw#zdv #sdlqixoo|#vorz#lq#vrph #vlwxdwlrqv1#Pruhryhu/ #
lw#zdv #qrw#yhu|#frqyhqlhqw#iru #orz0ohyho#rshudwlrqv/#qrw#
h®flhqw#iru #odujh#surmhfwv#dqg#vhyhuho|#olplwhg#lq#pdq| #
duhdv1#L#vwduwhg#surjudpplqj #zlwk#EDVLF#rq #p| #YLF053#

zkhq #L#zdv #d#fklog#dqg#L#xvhg#lw#iru #pdq| #|hduv#rq #wkh#SF#
wrr/#exw#L#dp #qrw#yhu|#irqg #ri #lw1#Dq#dvvhpeohu#vxlwh#iru #
wkh#];334 #zdv #dydlodeoh#iru #wkh#P53/ #exw#kdqgolqj #odujh#
surmhfwv#lq#dvvhpeo| #lv#riwhq#whglrxv/#fxpehuvrph #dqg#
wkh#frgh #lv#qrw#sruwdeoh/#hyhq#li#rqh #fdq #srvvleo| #zulwh#
h{wuhpho|#frpsdfw#dqg#h®flhqw#surjudpv1

Iurp #wkh#prghuq #shuvshfwlyh/#wkh#F#surjudpplqj #odqjxdjh #
r«huv#d#jrrg #wudgh0r«#ehwzhhq#h{hfxwlrq #vshhg/#hdvh#
ri #frglqj #dqg#ryhudoo#h®flhqf| #rq #olplwhg#pdfklqhv/ #ehlqj #
d#uhpdundeo|#h®flhqw#frpslohg #odqjxdjh1#L#zloo#qrw#
ghvfuleh#khuh#wkh#vwuhqjwkv#dqg#slwidoov#ri #wkh#F#odqjxdjh #
+pdq| #uhvrxufhv#dqg#wxwruldov#duh#dydlodeoh#rq #wkh#Lqwhuqhw#
iru #wkdw,/#exw#prghuq #frpslohuv #wdujhwlqj#;0 #dqg#490elw#
surfhvvruv #h{lvw1#Wkhvh#duh#iru #h{dpsoh#wkh#ff98 #iru #wkh#
9835/#wkh#};;gn #iru #wkh#];3/ #hwf111#Iru #wkh#Rolyhwwl#P53/ #
pxfk #zrun #kdv#ehhq#grqh #lq#wklv#gluhfwlrq#e| #Fkulvwldq#
Jurhvvohu#ryhu#vhyhudo#|hduv1#Kh#fuhdwhg#d#yhuvlrq#ri #JFF #
51<#ghglfdwhg#wr#wkh#]lorj #];334 #surfhvvru #dqg#SFRV/#
iurp #d#frpslohu #ruljlqdoo|#sxw#wrjhwkhu#lq#4<<; #e| #wkh#
hFrv #jurxs #+wkhq#sduw#ri #UhgKdw,1#Klv#zrun #lqfoxghg#JQX#
elqxwlov#dv#zhoo#dv#qhzole1

JFF #51<#grhv #qrw#vxssruw#doo#wkh#ehoov#dqg#zklvwohv#ri #
uhfhqw#vwdqgdugv#iru #F#dqg#F../ #exw#lw#lv#vwloo#d#yhu|#ghfhqw#
frpslohu/ #pxfk #pruh #srzhuixo #wkdq#wkh#ruljlqdo #Plfurvriw #
EDVLF#dydlodeoh#rq #wkh#pdfklqh1 #Fkulvwldq#glvwulexwhv#wkh#
frpslohu #dorqj #zlwk#lwv#vrxufhv #iru #pdq| #Xql{ #v|vwhpv#
rq #klv#IWS#vlwh#^5`/#dqg#zurwh#dq#lqwurgxfwru|#duwlfoh/#
zklfk#lv#dydlodeoh#dw#^6`1

Rqh#srvvleoh#vwudwhj|#wr#lqvwdoo#wkh#frpslohu #lv#wr#xvh#rqh #
ri #wkh#dydlodeoh#elqdu|#glvwulexwlrqv#+Fkulv#nlqgo|#suhsduhg#
sdfndjhv #iru #pdq| #Xq-{ #­dyrxuv,/ #ru#gluhfwo|#frpsloh #lw#
iurp #vrxufhv1#Rqfh #hyhu|wklqj#lv#grqh/ #|rx #vkrxog#lqvwdoo#
wkh#h{hfxwdeohv#lq#2xvu2orfdo2elq#ru#pdnh #vxuh#wkdw#wkh|#
fdq #eh#uhdfkhg#yld#fxuuhqw#vkhoo#sdwk1#Li#wkh#lqvwdoo#kdv#
vxffhhghg/ #w|slqj #wkh#iroorzlqj #frppdqg #vkrxog#|lhog#
wkh#frpslohu#yhuvlrq/#dv#iroorzv=
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Wkh#frpslohu #vxlwh#lv#frpsrvhg #ri #d#froohfwlrq#ri #wrrov#
wkdw#dsshdu#idploldu#li#|rx #duh#xvhg#wr#JFF1#Wkhuh#duh#
yhuvlrqv#wkdw#duh#ghglfdwhg#wr#FRII #h{hfxwdeohv/#exw#zh #
zloo#qrw#xvh#wkhp#rq #wkh#P531#Wkh#wrrov#ghglfdwhg#wr#SFRV#
vwduw#zlwk#wkh#};n0sfrv#suh¬{1

Suredeo|/#wkh#prvw#frqyhqlhqw#zd| #wr#furvv0ghyhors#iru #
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d#ylqwdjh#frpsxwhu #lv#wr#kdyh#dq#h®flhqw#frpslohu #sdluhg#
zlwk#dq#hpxodwru/#erwk#dydlodeoh#rq #wkh#prghuq #pdfklqh1 #
Wkh#vhfrqg #wrro#zh #duh#jrlqj #wr#xvh#lv#wkhuhiruh#PDPH/#
dv#iurp #yhuvlrq#y31545/#lw#vwduwhg#wr#sduwldoo|#vxssruw#wkh#
P531#Wkh#lpsohphqwdwlrq#lv#vwloo#voljkwo|#exjj|/ #exw#uhpdlqv#
txlwh#xvhixo#wr#udslgo|#whvw#vlpsoh#surjudpv1
Ehqmdplq#Hehukdugw#kdv#zulwwhq#d#yhu|#lqwhuhvwlqj#duwlfoh#
derxw#krz#wr#xvh#PDPH#wr#hpxodwh#dq#P53#^7`1

PDPH#fdq #eh#grzqordghg #dw#̂8`#dqg#dprqj #rwkhu#shuvrqv/#
pdq| #ri #wkh#h«ruwv#grqh #wr#hpxodwh#wkh#P53 #kdyh#ehhq#
grqh # +rqfh # djdlq, # e| # Fkulvwldq# Jurhvvohu1# Diwhu# wkh#
grzqordg/ #|rx #zloo#qhhg#d#frs| #ri #wkh#errw#URP#frgh #wkdw#
fdq #eh#irxqg #dw#̂ 9`/#dv#zhoo#dv#dq#lpdjh #ri #d#errw#glvn#
frqwdlqlqj #SFRV/#vxfk #dv#wkh#rqh #wkdw#lv#suhvhqw#lq#wkh#
dufklyhv#dvvrfldwhg#wr#wklv#duwlfoh#^:`1#Rqfh #PDPH#lv#
lqvwdoohg#rq #|rxu #v|vwhp#dqg#|rx #kdyh#sxw#wkh#P53 #URP#
lq#wkh#fxuuhqw#gluhfwru|/#lw#fdq #eh#odxqfkhg#zlwk#d#frppdqg #
wkdw#kdv#wkh#iroorzlqj#vwuxfwxuh=

�� ���L�@�L�D���L�������
�A�H�N�R���� ���
�Q�N�L�O�@�S�G���� ���
�E�K�N�O�������H�L�@�F�D������
�
�E�K�N�O�������H�L�@�F�D�������
�V�H�M�C�N�V

Qrz #wkdw#wkh#pdlq #wrrov#zh #qhhg#duh#uhdg|/#lq#wkh#qh{w#
sdudjudsk #zh #duh#jrlqj #wr#glvfxvv/ #frpsloh #dqg#uxq#vrph #
vlpsoh#F#surjudpv#rq#wkh#hpxodwru1
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Ri#frxuvh/ #wkh#¬uvw#surjudp #wkdw#rqh #pd| #xvh#wr#whvw#wkh#
frpslohu #wrrofkdlq#lv#wkh#yhu|#zhoo0nqrzq#Khoor#Zruog#
surjudp=
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Li#zh#fdoo#wklv#¬oh#khoor1f/#wkh#frppdqg#wr#frpsloh#lw#lv=
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D#udwkhu#xqsohdvdqw#vxusulvh#lv#wkdw#wkh#h{hfxwdeoh#lv#
49544 #e|wh#orqj1#Li#lw#lv#wlq|#iru #wrgd|*v#vwdqgdugv/#lw#lv#
uhodwlyho|#odujh#iru #d#4<;5 #frpsxwhu #dqg#wklv#vl}h#lv#qrw#
dffhswdeoh#iru #vxfk #d#vlpsoh#surjudp1 #Zh #pxvw#plwljdwh#
wklv#sureohp1

Wkh#fxosulw#lv#wkh#vwdqgdug#oleudu|#dqg#lq#sduwlfxodu#wkh#
lpsohphqwdwlrq#ri #wkh#sulqwi#ixqfwlrq1#Wklv#ixqfwlrq #r«huv#
yhu|# ­h{leoh# irupdwwlqj# fdsdelolwlhv/# dw# wkh# sulfh# ri #
vxevwdqwldo#frgh #wr#eh#lqfoxghg#lq#wkh#h{hfxwdeoh1#Lw#lv#
zruwk#qrwlqj #wkdw/#hyhq#li#wkh#F#frpslohu #vxssruwv#­rdwlqj #
srlqw# w|shv# vxfk # dv# grxeoh# dqg# ­rdw/# wkh# suhvhqw#
lpsohphqwdwlrq#ri #vfdqi #dqg#sulqwi#grhv #qrw#kdqgoh#lw1#
Iru #pdq| #sudfwlfdo#sxusrvhv #krzhyhu/ #li#rqh #grhv #qrw#
qhhg#wkh#irupdwwlqj#fdsdelolwlhv/#sulqwi#fdq #eh#vnlsshg#
frpsohwho|1#D#pruh #pdqdjhdeoh #<<96#e|wh#orqj #h{hfxwdeoh#
fdq#eh#rewdlqhg#zlwk#wkh#iroorzlqj#frgh=
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Wr#ixuwkhu#vkulqn#wkh#vl}h#ri #wkh#uhvxow/#dq#lqwhuhvwlqj#
whfkqltxh #+wkdw#pdnhv #wkh#frgh #qrq #sruwdeoh,#lv#wr#h{sorlw#
d#gluhfw#SFRV#v|vwhp#fdoo=

���H�M�B�K�T�C�D���R�X�R���O�B�N�R���G��

�H�M�S���L�@�H�M���H�M�S���@�Q�F�B�����B�G�@�Q���
�
�@�Q�F�U�	
�Z
���������?�O�B�N�R�?�C�R�S�Q�H�M�F�����(�D�K�K�N���7�N�Q�K�C���<�Q���	��
���������Q�D�S�T�Q�M������
�\

Rqfh # frpslohg/ # wklv# frgh # |lhogv# d# pxfk # pruh #
pdqdjhdeoh #5<4<#e|wh#h{hfxwdeoh1#Wklv#vl}h#lv#vwloo#
pxfk #juhdwhu#wkdq#wkh#rqh #wkdw#fdq #eh#rewdlqhg#
zlwk#d#sxuh#dvvhpeo| #surjudp/ #exw#fdq #eh#dffhswdeoh1#
D#olvw#ri #wkh#SFRV#ixqfwlrqv #fdoodeoh#iurp #F#fdq #eh#
irxqg #lq#wkh#sfrv1k #khdghu/#zklfk #forvho|#iroorzv #
wkh#ghvfulswlrq#grqh #e| #Rolyhwwl# lq#wkh#pdqxdo#
ghglfdwhg#wkh#dvvhpeo| #odqjxdjh #vxlwh#̂ ;`1#Wkh#0Rv#
dqg#0R5#rswlrqv #ri #jff #fdq #eh#xvhg#dqg#whoo#wkh#�%�D�B�P�M�@���������'�@�G�G�J���R�J�M�G�?���J�P�O�K�P�O���D�I���,� �,�$
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frpslohu #wr#rswlpl}h #wkh#frgh #uhvshfwlyho|#iru #frgh #ru#
iru #vshhg1#Lq#erwk#fdvhv/#wkh#vlpsoh#%Khoor#Zruog$%#surjudp #
|lhogv#d#5;<:0e|wh #h{hfxwdeoh1#Qrwh#lq#wkh#odvw#h{dpsoh#
wkh#xvh#ri #wkh#_u#frgh/ #wkh#qhzolqh#xvhg#e| #SFRV#lq#sodfh#
ri#_q1

Lq#p| #h{shulhqfh/ #lw#lv#d#jrrg #sudfwlfh#lq#F#wr#dgrsw#d#
prgxodu#vwudwhj|#dqg#nhhs#vhsdudwhg#iurp #wkh#surjudp #
fruh #wkh#urxwlqhv#uhodwhg#wr#lqsxw#dqg#rxwsxw1#Zkhq #sruwlqj #
d#uhodwlyho|#odujh#surjudp #wr#d#qhz #frpsxwhu/ #wkh#odwwhu#
riwhq#uhtxluh#dq#dgdswdwlrq1#Qrq #sruwdeoh#frgh #+vxfk #dv#
SFRV#v|vwhp#fdoo,#vkdoo#eh#frq¬qhg #lq#wklv#sduw#ri #wkh#frgh1

Li#|rx #zrxog #olnh#wr#pl{ #];334 #dqg#F#frgh/ #ru#li#|rx #zdqw#
wr#xvh#wkh#};3340sfrv0dv #dvvhpeohu#dorqh/#wklv#lv#shuihfwo|#
srvvleoh1#Wkh#frpslohu #pdqxdo#̂ <`#lqfoxghv#vrph #ghwdlohg#
lqvwuxfwlrqv#derxw#krz #wr#gr #wkdw#dqg#frqwdlqv#pdq| #
h{dpsoh#surjudpv1 #Li#|rx #duh#xvhg#wr#wkh#];3 #dvvhpeo|/ #
|rx #pd| #¬qg#lw#lqwhuhvwlqj#wr#ohduq#wkh#];334/ #dv#lw#zdv #
phdqw#wr#eh#wkh#490elw#vxffhvvru #wr#wkh#];3/ #h{sorlwlqj #
d#vhjphqwhg #phpru| #sdudgljp #dqg#suhvhuylqj#d#fhuwdlq#
ghjuhh#ri#frpsdwlelolw|1
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Lq#rughu#wr#h{hfxwh#wkh#Khoor#Zruog#surjudp #ghvfulehg#
deryh/ #zh #qhhg#wr#wudqvihu#lw#¬uvw#lqwr#d#xvdeoh#glvn#lpdjh1 #
PDPH#fdq #uhdg#gl«huhqw#w|shv#ri #glvn#lpdjhv/ #wkh#prvw#
xvhixo#¬oh#irupdw#wr#eh#xvhg#zlwk#wkh#P53 #kdv#wkh#h{whqvlrq#
LPJ#+lq#vrph #roghu#yhuvlrqv#ri #PDPH/#rqo| #wkrvh#lq#wkh#
PIL #irupdw#frxog #eh#zulwwhq,1#Wkhuh#lv#d#fhuwdlq#qxpehu #
ri #ghwdlov#wr#eh#frqvlghuhg #zkhq #fuhdwlqj#xvdeoh#glvn#
lpdjhv/ #gxh#wr#wkh#khdg#32wudfn#3#irupdw#wkdw#lv#gl«huhqw#
iurp #wkh#uhvw#ri #wkh#glvn#lq#wkh#SFRV#glvn#rujdql}dwlrq1 #
Dv#vdlg#suhylrxvo|/#d#jrrg #errwdeoh#lpdjh #wkdw#fdq #eh#
xvhg#zlwk#wkh#hpxodwru#lv#wkh#sfrv531lpj #¬oh/#frqwdlqhg#
lq#wkh#dufklyh#dydlodeoh#iurp#^:`1

Zh #duh#jrlqj #wr#qhhg#wkh#p53­rss| #xwlolw|#ghvfulehg#lq#
^43`1#Grzqordg #dqg#frpsloh #lw#zlwk#pdnh/ #lq#rughu#wr#
rewdlq#dq#h{hfxwdeoh#fdoohg#*p53*1#Rqfh #fuhdwhg#dqg#
lqvwdoohg#lq#|rxu #frpsxwhu/ #wr#rewdlq#d#glvn#lpdjh #fdoohg#
khoor1lpj/#w|sh=
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E| # wkh# zd|/ # p53­rss| # vxssruwv# vhyhudo# frppdqgv= #
odxqfk#lw#zlwk#qr #dujxphqwv#wr#rewdlq#d#eulhi#ghvfulswlrq#
ri #hdfk #ri #wkhp1#Dw#wklv#srlqw/#wkh#glvn#lpdjh #lv#qrw#|hw#
xvdeoh/#dv#wkh#xwlolw|#grhv #qrw#fuhdwh#wkh#frqwhqwv#ri #khdg#
32wudfn#31#Wkh|#pxvw#eh#wudqvihuuhg#pdqxdoo|#iurp #d#glvn#
lpdjh #wkdw#frqwdlqv#wkhp1#Wkh#glvn#lpdjh #h{dpsoh1lpj #
suhvhqw#lq#wkh#vdph #dufklyh#dv#wkh#SFRV#glvn#fdq #eh#xvhg#
iru#wkdw=
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Ehqmdplq#Hehukdugw#vxjjhvwv #lq#̂ 7`#d#vlpsoh#zd| #wr#fkhfn #
li#d#glvn#lpdjh #frqwdlqv#wkh#gdwd#fruuhvsrqglqj #wr#khdg#
32wudfn#3#ru#qrw1#\rx #kdyh#wr#lqvshfw#wkh#¬uvw#e|whv#ri #wkh#
¬oh#wr#vhh#li#wkh|#duh#gl«huhqw#iurp #}hur1#Li#wkh#gg#frppdqg #
zdv #vxffhvvixo/ #khuh#lv#zkdw#|rx #vkrxog#rewdlq#iurp #dq#
lpdjh#wkdw#fdq#eh#vxffhvvixoo|#xvhg#lq#wkh#hpxodwru=

�����G�D�W�C�T�L�O���G�D�K�K�N���H�L�F���[�G�D�@�C���
�M����
�������������� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���� �� ���@�� ���� �� �B����
���������������D������

dqg#khuh#lv#wkh#uhvxow#zlwk#dq#lpdjh #wkdw#fdq #qrw#eh#xvhg/#
dv#wudfn#3#gdwd#lv#plvvlqj=
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����������������������

Zkhq #|rx #kdyh#d#frpsohwh#lpdjh #ri #dq#hpsw| #glvn/#|rx #
pd| #zdqw#wr#frs| #wkh#uhvxow#wr#dqrwkhu#¬oh/#wr#dyrlg #kdylqj #
wr#uhshdw#wkh#surfhvv #hdfk #wlph1#Zh #fdq #wkhq#dgg#wkh#
h{hfxwdeoh#surjudp#wr#wkh#glvn#lpdjh=

�����L�������G�D�K�K�N���H�L�F���O�T�S���G�D�K�K�N���B�L�C

\rx #pd| #fkhfn #wkh#frqwhqwv#ri #d#glvn#lpdjh #xvlqj #wkh#ov#
frppdqg#ri#p53­rss|=

�����L�������G�D�K�K�N���H�L�F���K�R
�G�D�K�K�N���B�L�C

Rqfh #wkh#glvn#lpdjh #frqwdlqv#wkh#h{hfxwdeoh/#zh #duh#
jrlqj #wr#odxqfk#wkh#hpxodwru#lq#d#zlqgrz/ #zlwk#d#v|vwhp#
glvn#sfrv531lpj #lq#wkh#glvn#gulyh#3=#dqg#wkh#lpdjh #khoor1lpj#
lq#gulyh#4=1#Li#erwk#¬ohv#duh#dydlodeoh#lq#wkh#fxuuhqw#gluhfwru|#
wkdw#dovr#frqwdlqv#wkh#URP#¬oh#p531}ls/ #wkh#frppdqg #wr#
odxqfk#PDPH#lv=

�%�D�B�P�M�@���������1�2���������>�<�=�G�@���K�D�I�J�P�O
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�� ���L�@�L�D���L�������
�A�H�N�R���� ���
�Q�N�L�O�@�S�G���� ���
�E�K�N�O�����O�B�N�R�������H�L�F��
�
�E�K�N�O�����G�D�K�K�N���H�L�F���
�V�H�M�C�N�V

Li#|rx #kdyh#sxw#wkh#¬ohv#hovhzkhuh/#fkdqjh #wkhlu#sdwkv#
dffruglqjo|1 #Lq#wkh#hpxodwru/#diwhu#wkh#pdfklqh #kdv#¬qlvkhg#
errwlqj/ #zh #fdq #w|sh#*khoor*#+ru#vlpso| #*kh*,#dqg#wkh#Khoor#
Zruog#surjudp #vkrxog#eh#h{hfxwhg/#dv#vkrzq #lq#¬jxuh #
41#Rqh#pd| #qrwlfh#wkdw#zh #glg#qrw#kdyh#wr#vhohfw#wkh#gulyh/#
dv#rqh #ri #SFRV*v#txlunv #lv#wkdw#li#d#¬oh#lv#qrw#irxqg #lq#wkh#
fxuuhqw#gulyh/#wkh#rwkhu#rqh #lv#vfdqqhg/ #wrr1#Wkh#odvw#
dffhvvhg #gulyh#ehfrphv #wkh#fxuuhqw#rqh1#Li#|rx #kdyh#
sureohpv#zlwk#wkh#nh|erdug #od|rxw/#|rx #fdq #plwljdwh#wkhp#
e| #uxqqlqj #*vo*#wkdw#doorzv#|rx #wr#fkdqjh #wkh#fxuuhqw#
odqjxdjh1#Wkh#frppdqg #*sv*#vdyhv#wkh#fxuuhqw#SFRV#
frq¬jxudwlrq #dqg#wkh#vdyh#zloo#eh#shupdqhqw/#dv#uhfhqw#
yhuvlrqv#ri #PDPH#fdq #zulwh#wr#¬oh#lpdjhv #lq#wkh#lpj #
irupdw1#Li#|rx #zdqw#wr#kdyh#ghvfulswlrqv#ri #wkh#huuru#
phvvdjhv #pruh #h{solflw#wkdq#d#qxphulfdo#frgh/ #|rx #fdq #
xvh#wkh#*hs*#frppdqg/ #dw#wkh#h{shqvh #ri #4573 #e|whv#ri #
iuhh#UDP1#Li#|rx #duh#jhwwlqj#pdg #dw#wkh#edfnvsdfh #nh| #
dssduhqwo|#plvehkdylqj #olnh#d#Fduuldjh#Uhwxuq/#lq#̂ 4`#L#
vxjjhvwhg#d#vlpsoh#¬{#iru#wkdw1

Wkh#fxuuhqw#vwdwh#ri #wkh#PDPH#hpxodwlrq#ri #wkh#P53 #lv#
wkdw#pdq| #wklqjv#fdq #eh#grqh/ #exw#wkh#hpxodwlrq#pd| #eh#
xqvwdeoh#+d#zduqlqj #phvvdjh #lv#lq#idfw#lvvxhg#e| #PDPH,1#
Wkh#hpxodwru#lv#lqydoxdeoh#qrqhwkhohvv#iru #suholplqdu|#
whvwlqj/#dv#wudqvihuulqj#¬ohv#wr#d#uhdo#pdfklqh #lv#qrw#
hqwluho|#wulyldo#dqg#uhtxluhv#vrph #wlph#dqg#h«ruw/#dv#zh #
duh#jrlqj#wr#vhh#lq#wkh#qh{w#sdudjudsk1

���������3�M�<�I�N�A�@�M�M�D�I�B���Z�G�@�N���O�J���<���M�@�<�G���,����
Wkhuh#duh#gl«huhqw#vwudwhjlhv#dydlodeoh#wr#wudqvihu#¬ohv#
wrzdugv#d#uhdo#P531#Li#|rx #kdyh#dq#PV0GRV#frpsxwhu #
zlwk#d#693#NE#­rss| #glvn#gulyh/#|rx #fdq #xvh#Gzljkw #Hoyh|*v#
zup53 #dqg#ugp53 #urxwlqhv/#dv#ghvfulehg#lq#̂ 44`1#Wkhuh#
duh#olplwdwlrqv/#pdlqo| #ehfdxvh #ri #wkh#shfxoldu#irupdwwlqj#
ri #wkh#wudfn#32khdg#3/#wkdw#lv#qrw#kdqgohg#e| #pdq| #glvn#
frqwuroohuv#lq#wkh#SF#zruog1#Xvxdoo|/#d#zd| #wr#flufxpyhqw #
wkhp#lv#wr#irupdw#d#glvn#rq #wkh#P53 #dqg#zulwh#lw#rq #wkh#
SF#xvlqj #Gzljkw*v#wrrov/#zklfk #vlpso| #vnls#wkh#wudfnv#wkdw#
fdq#qrw#eh#zulwwhq1

Lq#p| #fdvh/ #L#gr #qrw#rzq #d#vxlwdeoh#SF#dqg#L#suhihuuhg#wr#
pdnh #dq#UV565#qxoo0prghp#fdeoh#wr#dwwhpsw#gdwd#wudqvihu#
zlwk#surwrfrov #vxfk #dv#[PRGHP1#Iljxuh #5#vkrzv #wkh#
frqqhfwlrqv #ri #wkh#fdeoh1#L#uhsuhvhqwhg#wkh#qxpehulqj #
ri #slqv#lq#d#pdoh#GE<#frqqhfwru #dv#wkh|#dsshdu#wklv#zd| #
rq #wkh#vroghu#vlgh#ri #wkh#ihpdoh#frqqhfwru #wr#eh#xvhg#iru #
wkh#fdeoh1#Rq#wkh#%prghuq%#vlgh/#L#xvhg#dq#XVE0UV565#
lqwhuidfh#wkdw#L#erxjkw #pdq| #|hduv#djr/ #zrunlqj #uholdeo|#
zlwk#pdfRV1#L#zurwh#d#vpdoo#froohfwlrq#ri #xwlolwlhv#lq#EDVLF#
ghvfulehg#lq#̂ 45`#wkdw#fdq #eh#xvhg#iru #wklv#wdvn1#Vwduwlqj#
iurp #vfudwfk#pd| #lqyroyh#frs|lqj #d#[PRGHP #uhfhlyh#
surjudp #rq #wkh#P53 #dqg#wkhq#xvh#lw#wr#wudqvihu#wkh#pruh #
lqyroyhg#wrrov1#Lqvwhdg#ri #gluhfwo|#w|slqj #wkh#surjudp/ #
rqfh #wkh#P53 #lv#frqqhfwhg/ #rqh #pd| #uhgluhfw#wkh#lqsxw#
dqg#rxwsxw#ri #wkh#SFRV#wrzdugv#UV565#zlwk#iroorzlqj #
frppdqgv=

�O�K���B�H
�Q�R
�R�B���B�N�L���������������M�N�M�D�����������G�@�K�E���N�E�E��������
�B�H�������N����
���3�B�N�L���������$�B�N�L��

Wkh#¬uvw#frppdqgv #ordg#wkh#*fl*#xwlolw|#dv#zhoo#dv#wkh#
UV565#gulyhu#lqwr#phpru| #dqg#frq¬jxuh #wkh#P53 #iru #d#
<933 #edxg#;Q4 #frqqhfwlrq/ #zlwk#qr #hfkr #qru#[RQ2[RII #
frqwuro1#Wkhq/#d#vhuldo#frqqhfwlrq #lv#rshq1#Ilqdoo|/#wkh#odvw#
frppdqg #uhgluhfwv#lqsxw#dqg#rxwsxw#wrzdugv#UV5651#Rq#
|rxu #prghuq #frpsxwhu/ #li#|rx #frq¬jxuhg #wkh#whuplqdo#
surjudp #fruuhfwo|#+L#xvh#Plqlfrp,/ #|rx #vkrxog#vhh#wkh#
SFRV#surpsw#dsshdulqj #lq#|rxu #whuplqdo/#uhsolfdwlqj#zkdw#
wkh#P53 #zulwhv#rq #wkh#vfuhhq1#Wklv#lv#d#txlwh#frqyhqlhqw#
zd| #wr#xvh#wkh#P53/ #dv#|rx #fdq #frqwuro#wkh#frpsxwhu #
uhprwho|1#\rx #fdq #iru #h{dpsoh#odxqfk#edvlf #e| #w|slqj #*ed*#
dqg#frs|2sdvwh #wkh#zkroh #{uhfhlyh1edv#surjudp1 #Wr#gr #
wklv/#|rx #vkrxog#¬uvw#frq¬jxuh #|rxu #whuplqdo#surjudp #wr#
dsso|#d#ghod|#iru #hdfk #nh|1#EDVLF#lv#qrw#idvw#hqrxjk #wr#
surfhvv #gdwd#frqwlqxrxvo| #ihg#e| #d#prghuq #frpsxwhu #
dqg#wkh#uhvxow#zrxog #ehfrph #pdqjohg #diwhu#d#ihz #olqhv1#
Rq#Plqlfrp #iru #h{dpsoh/#w|sh#FWUO.D/#wkhq#W#dqg#vhw#
wkh#*W[#ghod|*#wr#43#pv1#\rx #pd| #vdyh#wkh#wudqvihuuhg#¬oh#
+dv#*{prghp1edv*,/ #wkhq#uhvwduw#wkh#pdfklqh #dqg#uhlvvxh#
wkh#¬uvw#irxu #frppdqgv #vhhq#deryh #+dv#wkh#L2R#uhgluhfw#
pxvw#qrw#eh#dfwlyh#wr#wudqvihu#¬ohv#zlwk#[PRGHP, #dqg#
¬qdoo|#ordg#dqg#uxq#*{prghp1edv* #zlwklq#EDVLF#wr#wudqvihu#
¬ohv1

Iljxuh #6#vkrzv #d#¬oh#wudqvihu#ehwzhhq#p| #PdfErrn #sur#
xvlqj #Plqlfrp #dqg#wkh#Rolyhwwl#P53/ #wkdqnv#wr#d#XVE#wr#
UV565#lqwhuidfh#dqg#wkh#fdeoh#L#exlow1#Iljxuh #7#vkrzv #wkh#
Khoor#Zruog#surjudp#uxqqlqj#rq#p|#pdfklqh1

��������� ���I�J�I���O�M�D�Q�D�<�G���@�S�<�H�K�G�@�����H�@�H�J�M�T���<�>�>�@�N�N���A�J�M���B�M�<�K�C�D�>�N
Ri#frxuvh/ #surjudpplqj #lq#F#r«huv#d#juhdw#ghdo#ri #�%�D�B�P�M�@���������%�D�G�@���O�M�<�I�N�A�@�M���D�I���<�>�O�D�J�I



Sdjh#69#ri#98 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#6

�2�.�%�3�6� �1�$

srvvlelolwlhv#dqg#wkh#frgh #lq#olvwlqj#4#vkrzv #wzr#ixqfwlrqv #
dqg#d#pdfur #wkdw#fdq #eh#xvhg#wr#gudz#rq #wkh#vfuhhq#e| #
gluhfwo|#dffhvvlqj#wkh#phpru|#+rq#d#E2Z#pdfklqh,=

0#Wkh#*vfufohdu*#ixqfwlrq #fohduv#wkh#vfuhhq#+wkhuh#lv#qr #
gl«huhqfh#ehwzhhq#judsklfv #dqg#wh{w#prghv #rq #wkh#P53/ #
wkh#vfuhhq#dozd|v#glvsod|v#judsklfv,1
0#Wkh#*SVHWbP*#pdfur #gudzv#d#sl{ho#rq #d#julg #ri #845{5891
0#Wkh#*olqh*#ixqfwlrq #gudzv#d#vhjphqw #zlwk#wkh#Euhvhqkdp#
dojrulwkp#^46`1

Wkh#uhvxow#fdq #eh#vhhq#lq#¬jxuh #81#Ri#frxuvh/ #vxfk #dq#
lpsohphqwdwlrq#pd| #eh#lpsuryhg/ #exw#jlyhv #dq#lghd#ri #
wkh#h{suhvvlyhqhvv#ri #wkh#F#odqjxdjh1#Li#|rx #uhdoo|#ihho#
wkh#qhhg#wr#jhw#|rxu #kdqgv#gluw|/#wkh#jff #pdqxdo#^<`#
ghvfulehv#lq#ghwdlo#wkh#lqwhjudwlrq#ri #F#frgh #zlwk#];334 #
dvvhpeo|/ #wdnlqj#iru #h{dpsoh#gl«huhqw#yhuvlrqv#ri #wkh#
*vfufou*#ixqfwlrq1#Dv#vdlg#hduolhu/#li#|rx #douhdg|#duh#idploldu#
zlwk#wkh#];3 #dvvhpeo| #odqjxdjh/ #|rx #pd| #¬qg#|rxuvhoi#
dw#krph #zlwk#wkh#];334/ #diwhu#doo1#Dprqj #wkh#wrrov#wkdw#
frph #zlwk#wkh#JFF #frpslohu/ #wkh#};n0sfrv0dv #dvvhpeohu#
lv#txlwh#srzhuixo#dqg#frqyhqlhqw1

�"�J�I�>�G�P�N�D�J�I
Lq#wklv#duwlfoh/#zh #eulh­| #ghvfulehg#krz #wr#furvv0surjudp #
wkh#Rolyhwwl#P53 #irfxvlqj #rq #wkh#F#odqjxdjh1#Diwhu#d#vkruw#
lqwurgxfwlrq/#zh #glvfxvvhg #wkh#wrrov#wkdw#zh #fkrrvh #iru #
wkh#wdvn/#qdpho| #d#vshfldo#yhuvlrq#ri #JFF #wdloruhg#iru #wkh#
];334 #surfhvvru #dqg#wkh#SFRV#rshudwlqj#v|vwhp/#dv#zhoo#
dv#wkh#PDPH#hpxodwru1

Zh #wkhq#lqwurgxfhg#wkh#fodvvlf#Khoor#Zruog#surjudp #dqg#
zh #vdz #krz #wr#uhgxfh#wkh#vl}h#ri #wkh#h{hfxwdeoh#surgxfhg #
e| #wkh#frpslohu1#Zh #glvfxvvhg #krz #wr#h{hfxwh#lw#lq#wkh#
hpxodwru#dqg#krz #wr#wudqvihu#¬ohv#rq #d#uhdo#pdfklqh1 #Zh #
¬qlvkhg#rxu #glvfxvvlrq #e| #suhvhqwlqj#dq#h{dpsoh#ri #gluhfw#
phpru| #dffhvv1#Wkh#frpslohu #pdqxdo#̂ <`#zulwwhq#e| #Fkulv#
lv#gh¬qlwho|#zruwk#uhdglqj #li#|rx #zdqw#wr#jr #eh|rqg #zkdw#
L#ghvfuleh#lq#wklv#duwlfoh1

E| #wkh#zd|/ #L#doprvw#irujrw$#Wklv#duwlfoh#+dv#wkh#rqh #|rx #
uhdg#odvw#prqwk, #kdv#ehhq#hqwluho|#zulwwhq#xvlqj #Rolzrug#
rq #p| #Rolyhwwl#P531#Wh{w#¬ohv#kdyh#wkhq#ehhq#wudqvihuuhg#
xvlqj #UV565#rq #d#prghuq #PdfErrn #Sur/#zkhuh#wkh#¬qdo#
hglwlqj#kdv#ehhq#grqh1

Doo#wkh#vrxufh #frgh #glvfxvvhg #lq#wkh#duwlfoh#lv#frqwdlqhg#
lq#dq#dufklyh#dydlodeoh#dw#̂ :`1#Lw#frqwdlqv#glvn#lpdjhv #ri #
wkh#glvfxvvhg #h{dpsohv/#dv#zhoo#dv#wkh#Rolyhwwl#P53 #yhuvlrq#
+wkh|#duh#dydlodeoh#iru #pdq| #; #dqg#49#elw#frpsxwhuv, #ri #
wzr#wh{w#dgyhqwxuh#jdphv #L#ghyhorshg=#Wkh#Txhhq*v#
Irrwvwhsv#dqg#Wzr#Gd|v#wr#wkh#Udfh1#Hqmr|$

� �>�F�I�J�R�G�@�?�B�H�@�I�O�N
L#zrxog #olnh#wr#wkdqn#Fkulvwldq#Jurhvvohu#iru #wkh#dpd}lqj #
wrrov/#wkh#frqvwdqw#frpplwphqw #wr#wkh#P53/ #dv#zhoo#dv#
iru #wkh#frxqwohvv#iuxlwixo#glvfxvvlrqv #zh #kdg#lq#wkh#odvw#
¬iwhhq#|hduv1#Frqfhuqlqj #wkh#PDPH#hpxodwru/#L#frxog #
qhyhu#eh#deoh#wr#hpxodwh#dq#P53 #zlwkrxw#wkh#khos#ri #
Ehqmdplq#Hehukdugw/#wr#zkrp #L#zrxog #olnh#wr#h{suhvv#p| #
judwlwxgh1#Ehqmdplq#dovr#nlqgo|#suhsduhg#wkh#SFRV#glvn#
lpdjhv #lq#wkh#LPJ#¬oh#irupdw#dqg#surylghg #xvhixo#uhpdunv#
rq#hduo|#yhuvlrqv#ri#wklv#duwlfoh1

Wklv#sdshu#zrxog #kdyh#ehhq#suredeo|#dznzdug #wr#uhdg#
zlwkrxw#wkh#nlqg#dqg#dwwhqwlyh#surriuhdg #e| #Fkulv#Fduwhu1#
Wkh#uhpdlqlqj#huuruv#duh#plqh1

�%�D�B�P�M�@���������'�@�G�G�J���R�J�M�G�?���J�I���<���M�@�<�G���,����
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^4`#G1#Exffl#%Wkh#Rolyhwwl#P53#dqg#wkh#klvwru|#ri#d#
zhevlwh%#UhwurPdjd}lqh#Zruog#&5/#Dxjxvw#53531
^5`#F1#Jurhvvohu/#shuvrqdo#IWS#vlwh=#iws1jurhvvohu1ruj
^6`#F1#Jurhvvohu/#G1#Exffl#%Furvv0surjudpplqj#iru#
wkh#Rolyhwwl#P53#xvlqj#JFF/%#dydlodeoh#dw#kwws=22
zzz1};3qh1frp2p532lqgh{1sksB
dujxphqw@vhfwlrqv2grzqordg2};njff2};njff1lqf
^7`#E1#Hehukdugw/#%Hpxodwlqj#wkh#P53#zlwk#PDPH/%#
dydlodeoh#dw=#zzz1};3qh1frp2p532lqgh{1sksB
dujxphqw@vhfwlrqv2whfk2pdphbp531lqf
^8`#PDPH#r®fldo#zhevlwh=#kwwsv=22
zzz1pdphghy1ruj
^9`#Rolyhwwl#P53#URPv#dydlodeoh#dw#kwwsv=22
zrzurpv1frp2hq2urpv2pdph2rolyhwwl0o40
p532;<3841kwpo
^:`#kwws=22zzz1uhwurpdjd}lqh1qhw2grzqordg2
p53lqFbvrxufhvbdqgbglvnblpdjhv1}ls
^;`#Rolyhwwl#%P53#Dvvhpeohu#odqjxdjh#xvhu#jxlgh/%##
uhohdvh#513/#Pdufk#4<;6
^<`#F1#Jurhvvohu/#%JFF#];334#xvhu#pdqxdo/%#533</#
dydlodeoh#dw=#kwws=22zzz1};3qh1frp2p532vhfwlrqv2
grzqordg2};njff2};njff1sgi
^43`#F1#Jurhvvohu/#%Pdqlsxodwh#glvn#lpdjhv/%#
dydlodeoh#dw=#kwws=22zzz1};3qh1frp2p532lqgh{1sksB
dujxphqw@vhfwlrqv2wudqvihu2lpdjhkdqgoh2
lpdjhkdqgoh1lqf
^44`#G1#Hoyh|#%Krz#wr#uhdg#dqg#zulwh#glvn#lpdjhv#iru#
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���&�4�&�2�����	�7�-���*�4�.�6�3�)�*��
#Qlqwhqgr#J)Z/#d#fkdoohqjh#wr#lppruwdolw|1
���,�������'�#�%�������������#�������'�����"�'���-�-�"�$�"�������"�%�'� �"�%���
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uhvw# rq# d# vwxug|# edvh/# dowkrxjk# lvrodwhg# iurp# lw1#

Frqvwuxfwlrqv# wkdw# ulvh# wr# wkh# vn|# xvlqj# kljko|#

whfkqrorjlfdo#v|qwkhwlf#pdwhuldov/#dqwl0vhlvplf/#pdgh#

lq#Mdsdq/#htxlsshg#zlwk#d#fhuwdlq#|hdu#ri#eluwk#dqg#d#

suhghwhuplqhg# |hdu# ri# ghprolwlrq1# Vwxglhv# ri#

pdwhuldov# wkdw# hyhu|# |hdu# lpsuryh# wkhlu# whfkqrorj|/#

uhlqyhqwlqj# wkhpvhoyhv/# diwhu# devruelqj# suhylrxv#

pdwkhpdwlfdo# prghov1# Wklv# lv# wuhphqgrxv# iurp# dq#

Lwdoldq# srlqw# ri# ylhz=# lq# Lwdo|# wkh# vdph# krphv# duh#

iuhtxhqwo|# uhsdluhg# %lq# vdhfxod# vdhfxoruxp%/# riwhq#

zlwk# wkh# vdph# whfkqltxhv# dqg# pdwhuldov# dv# lq#

suhylrxv# |hduv1#Zk|#dp#L#gzhoolqj# rq#wkhvh#srlqwvB#

Wkh# uhdvrq# lv# vlpsoh/# Mdsdqhvh# frqvwuxfwlyh#

g|qdplfv#uh­hfw#wkh#vdph#%prgxv#rshudqgl%#dovr#rq#

J)Zv1

Dv# d# jrrg# fxulrxv# pdq# L# kdyh# dozd|v# orrnhg# dqg# L#

kdyh# dozd|v# ehhq# idvflqdwhg# e|# Mdsdqhvh#

frqvwuxfwlrq#vlwhv/#vlqfh#L#kdyh#kdg#wkh#%sohdvxuh%#ri#

devruelqj# vr# pdq|# hduwktxdnhv1# Lq# idfw/# riwhq/#

¬qglqj# p|vhoi# dw# ydulrxv# ohyhov# ri# khljkw# ri# d#

exloglqj/# idflqj# wkh# zlqgrzv/# L# zdv# pxwhg/#

iuljkwhqhg# dqg# dpd}hg# wr# vhh# wkh# vn|vfudshuv#

vzd|lqj# dprqj# wkhp/# qrw# dv# wklq# judvv/# exw# dv#

lpsrvlqj#phqwdo#fkdoohqjhv#wkdw#frqwudvwhg/#olyh/#wkh#

srzhuixo# sk|vlfdo# uxohv# ri# Qdwxuh1# Htxdoo|# vrolg# dqg#

shuihfwlrqlvw# vhhp# wr# eh# wkh# frqvwuxfwlyh#

irxqgdwlrqv#ri#wkh#J)Zv1#Ghhs#grzq/#wkh#J)Zv#duh#

dqfkruhg# wr# wkhlu# vdfuhg# ruljlqv/# %lqhvfdsdeoh%# mxvw#

olnh# wkh# vrxo# ri# wkh# Mdsdqhvh1# Rq# wkh# vxuidfh/# wkh|#

h{shulhqfh# wkh# hyroxwlrqdu|# vwuhvv# ri# lpsuhvvlyh#

judsklfv# +vhh# Sod|vwdwlrq# dqg# [er{/# vhh# ¬jxuh# 4,/#

Ghdu# uhdghuv/# zhofrph# wr# wklv# vshfldo# uhylhz# ri#

UPZ581

�'�@�M�@���D�N���O�C�@���K�G�<�T�G�D�N�O���J�A���O�C�@���O�J�K�D�>�N���>�J�Q�@�M�@�?��

D,#Lqwurgxfwlrq

E,#Jlrujlr#Edohvwulhul*v#frooderudwlrq#zlwk#PDGuljdo#

+dnd#Oxfd#Dqwljqdqr,

F,#Pdulr*v#Fhphqw#Idfwru|#sruwlqj

G,#JLJ#Wljhu#uhwxuqv

H,#Fxskhdg#sruwlqj

I,#Duh#wkhuh#rwkhu#vlpxodwruv#dqg#hpxodwruvB

J,#Qlqwhqgr#J)Z#68wk#Lppruwdolw|#Fkdoohqjh

K,#Frqfoxvlrqv

Zh# zloo# wdon# derxw# wkh# sdvw/# suhvhqw# dqg# ixwxuh# ri#

J)Zv1#Zh#zloo#wdon#derxw#wkh# lppruwdolw|# ri#wkhvh#

hohfwurqlf# zrqghuv/# eruq# ri# Mdsdqhvh# jhqlxv# dqg#

srzhuhg# e|# qxphurxv# hqwkxvldvwv# zkr/# rq# d#

sodqhwdu|# ohyho/# frqwlqxh# wr# lqyhvw# hqhuj|# dqg#

prqh|# lq# wkhvh# vdfuhg# remhfwv1# Wklv# wlph# zh# zloo#

wdon# lq# wzr=# wkh# duwlfoh# zloo# eh# zulwwhq# e|# xv# wzr#

hglwruv=# Plfkhoh# Xjrolql# dqg# Fduor# Q1# Gho# Pdu#

Slud}}lql1

D# wklug# hglwru# ri# UPZ# /# rq# wklv# rffdvlrq/# zloo# eh#

lqwhuylhzhg=# wkh# oljkwv# zloo# eh# irfxvhg# rq# rxu#

Jlrujlr#Edohvwulhul1

� �����(�-�3�1�.�#�4�"�3�(�.�-
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Wdonlqj# derxw# Qlqwhqgr# lq# Mdsdq# phdqv# wdonlqj#

derxw# wkh# vrolg# exloglqj# edvhv# ri# wkhlu# exloglqj1#

Edvh#edvhg#rq#uhlqirufhg#frqfuhwh1#Vwuxfwxuhv#wkdw#
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wdnlqj# eorzv# rq# eorzv/# rvfloodwlqj# ehfdxvh# ri# wkh#

hduwktxdnhv# ri# prghuq# pdunhwlqj1# Vkrfnv# rq#

vkrfnv/#zlwkrxw#erzlqj#wr#idloxuh1#Xqeholhydeoh1

L# kdyh# dozd|v# ehhq# idvflqdwhg/# lq# dgglwlrq# wr# wkhlu#

exloglqjv/#dovr#e|#wkh#%vw|ol}hg#lppruwdo#vrxo%#ri#wkh#

J)Z/# vr# lpsuhvvlyh# lq# lwv# ixqfwlrqdolw|/# htxlsshg#

zlwk#vxfk#erog#vhfxulw|#wkdw/#zlwk#d#vwudljkw#edfn/#lw#

fdq# fkdoohqjh# wkh# srzhuixo# dqg# lqh{rudeoh# odzv# ri#

Wlph$# Lq# idfw/# wkh# gdwh# ri# ghprolwlrq/# ru# udwkhu/#

dedqgrqphqw/# ri# wklv# dpelwlrxv# dqg# lpshuwxuedeoh#

surmhfw#ri#f|folfdo#uhlqyhqwlrq#ri#J)Zv#kdv#qrw#ehhq#

gh¬qhg1# Wkhuhiruh/# lw# vhhpv# wr# eh# d# fkdoohqjh# wr#

lppruwdolw|=# khuh# lv# wkh# wlwoh# ri# wklv# uhylhz1# Lq# wklv#

duwlfoh/# zlwk# wkh# frooderudwlrq# ri# Fduor# Q1# Gho# Pdu#

Slud}}lql# dqg# Jlrujlr# Edohvwulhul/# ydulrxv# wrslfv#

uhodwhg# wr# Jdph)Zdwfk# zloo# eh# glvfxvvhg=# zh# zloo#

glvfxvv# wkh# vrolg# ghyhorsphqw# wkdw# wr# gdwh/# 5353/#

vhhpv#wr#eh#khdglqj#vhulrxvo|#wrzdugv#wkh#ixwxuh1
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Hduo|# *;3v/# urdulqj# |hduv1# Qlqwhqgr# uhohdvhg# wkdw#

vhulhv#ri#%vfdffldshqvlhul%#+lwdoldq#zrug#wkdw#fdq#eh#

urxjko|# wudqvodwhg# dv# ëiuhh# |rxu# plqgì,# nqrzq# dv#

Jdph#)#Zdwfk1

L#oryhg#Pdulr#dqg#Grqnh|#Nrqj1#L#oryhg#wkhvh#pdjlf#

er{hv# wkdw# pdgh# xv# guhdp# ri# zruogv/# dgyhqwxuhv/#

fkdoohqjhv111

D# wlph# er{# wkdw# zloo# dozd|v# eh# lq# p|# phprulhv1#

Wkhvh# phprulhv# ri# plqh# zhuh# dzdnhqhg# wkdqnv# wr#

wkh# sdvvlrq# ri# pdq|# idqv1# Wrgd|# L# dqdo|}hg# wzr#

sruwv/# mxvw# uhohdvhg=# Pdulr*v# Fhphqw# Idfwru|#

frqyhuwhg#wr#F97#dqg#wkh#wulexwh#wr#Fxskhdg1

Wkh#wlpher{#kdv#ehhq#rshqhg$$

Kdyh#d#qlfh#wuls1
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UPZ=# %Jlrujlr/# zhofrph# wr# wklv# lqwhuylhz# zlwk#

UPZ58/# wrgd|# wkh# krqruv# jr# wr# |rx# zkr#

frooderudwhg#zlwk#wkh#eulooldqw#Oxfd#Dqwljqdqr#iru#wkh#

J)Z#sruwlqj1#Krz#zdv#|rxu#frooderudwlrq#eruqB%

JE=# %Kl# Plfkhoh# dqg# wkdqn# |rx# iru# jlylqj# ph# wkh#

rssruwxqlw|# wr# h{shulhqfh# ehlqj# *rq# wkh# rwkhu# vlgh*#

lq# dq# UPZ# lqwhuylhz1# Wkh# frooderudwlrq# zlwk# Oxfd#

ehjdq# lq#wkh#hduo|#prqwkv# ri#534:/#zkhq#L#zdqwhg#

wr# vwduw# sod|lqj# djdlq# zlwk# wkh# J)Z# zkr# kdg#

fkhhuhg#xs#p|#gd|v#dv#d#whhqdjhu#+l1h1#63068#|hduv#

djr,1#L#kdg#nqrzq#Oxfd*v#fud}|#surmhfw#ehiruh/#exw#L#

kdg#qhyhu#uhdoo|#wulhg#lw#ehiruh#wkrvh#idwhixo#prqwkv#

zkhq#qrvwdojld#wrrn#ryhu1#Dw#wkdw#wlph#L#xvhg#Olqx{/#

lq#wkh#irup#ri#Xexqwx#Pdwh/#dv#wkh#pdlq#RV#iru#vrph#

|hduv# qrz# exw# wkh# PDGuljdo# hpxodwru# sdfndjh# zdv#

glvwulexwhg# rqo|# iru# Zlqgrzv# v|vwhpv1# Diwhu# d# ihz#

whvwv/# L# glvfryhuhg# wkdw# L# frxog# hdvlo|# uxq# wkhp# rq#

Olqx{# xvlqj# Zlqh# dqg# L# zurwh# wr# Oxfd# wr# jlyh# klp#

ihhgedfn# rq# p|# h{shulphqwv1# Wdonlqj# wr# klp/# L#

glvfryhuhg#wkdw#wkhuh#zdv#d#J)Z#fruh#shu#errnvkhoi/#

fuhdwhg# e|# Dqguh# Ohludghood# dqg# uhohdvhg# dv# dq#

rshqvrxufh/#zklfk#L#frxog#xvh#wr#uxq#wkh#vlpxodwruv#

qdwlyho|# xqghu# Olqx{1# Khqfh# wkh# lghd# ri# wu|lqj# wr#

pdnh# wkhp# dydlodeoh# dovr# iru# UhwurSlh/# wkh# pdlq#

glvwulexwlrq# iru# uhwurjdplqj# rq# VRF# v|vwhpv# dqg#

eh|rqg1%

UPZ=#%Zkdw#sruwlqj#kdyh#|rx#wulhgB#Zklfk#vriwzduh#

dqg# kdugzduh# dvvhwv# glg# |rx# dgrsw# dqg# deryh# doo#

zkdw#sureohpv#ru#exjv#glg#|rx#kdyh#wr#ghdo#zlwkB%

JE=# %Dfwxdoo|/# L# glgq*w# gr# dq|# sruwlqj/# wkh# uhdo#
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wudqvsrvlwlrq# zrun# kdg# douhdg|# ehhq# grqh# e|#

Dqguh/#L#mxvw#lqfrusrudwhg#lw#rq#UhwurSlh#dqg/#zkloh#

L#zdv#wkhuh/#rq#RudqjhSlh#+wkh#yhuvlrq#ri#Uhwurslh#

iru#VRF#Rudqjh,1#Dqguh#kdg#fuhdwhg#wkh#J)Z#fruh#

wr# eh# lqfoxghg# lq# oleuhwur/# wkh# UhwurSlh*v# pdlq#

pxowlv|vwhp#hpxodwru/#dqg#d#wudqvslohu#wr# frqyhuw#

wkh#Ghoskl#vrxufhv#ri#Oxfd*v#jdphv#lqwr#OXD#wkdw/#

rqfh# frpslohg/# frxog#eh#vhhq#dv#%urpv%#dqg#uxq#

wkdqnv# wr# wkh# oleuhwur# J)Z# fruh1# Dv# L# vdlg/# p|#

frqwulexwlrq#zdv#vlpso|#wr#sdfndjh#hyhu|wklqj#vr#

wkdw# lw# frxog# eh# lqvwdoohg# dqg# xvhg# wkurxjk#

UhwurSlh1%

UPZ=#%Zdv#wkhuh#dq|wklqj# fxulrxv#ru#qrwhzruwk|#

|rx# qrwlfhg# gxulqj# |rxu# zrunB# Plqlpdo# ru#

lpsruwdqw# gl«huhqfhv# ehwzhhq# wkh# wzr# Rudqjh2

Udvsehuu|#v|vwhpvB%#+vhh#Iljxuh#5,

JE=#%Qr/#dfwxdoo|#jhwwlqj#d#zrunlqj#yhuvlrq#ri#wkh#

vlpxodwruv#zdv#d#idluo|#vwudljkwiruzdug#surfhvv#rq#

erwk# sodwirupv1# Erwk# UhwurSlh# dqg# RudqjhSlh# duh#

edvhg# rq# Gheldq# Olqx{/# vr# rqfh# |rx# uhwulhyh# wkh#

oleuhwur0jz# vrxufhv# iurp# JlwKxe/# frpslolqj# wkhp#

zdv# suhww|# vlpsoh># wkh# pd{lpxp# gl®fxow|# zdv#

¬qglqj# wkh# oleudulhv# qhhghg# iru# wkh# surfhvv/# exw#

devroxwho|#qrw#frpsolfdwhg/#Dqguh#glg#d#juhdw#mre1#

Dprqj# rwkhu# wklqjv/# lq# wrgd|*v# yhuvlrqv# ri#

UhwurSlh#wkh#qhhg#wr#uhfrpsloh#wkh#J)Z#fruh#lv#qr#

orqjhu# qhfhvvdu|# vlqfh# wklv# fruh# lv# douhdg|#

dydlodeoh# lq#wkh#glvwulexwlrq#e|#ghidxow/#exw#dw#wkh#

wlph#rqo|#d#udwkhu#rog#yhuvlrq#zdv#lqfoxghg#dqg#lq#

rughu# wr# uxq# wkh# ixoo# Oxfdìv# sdfndjh# lw# zdv#

qhfhvvdu|#wr#frpsloh#hyhu|wklqj#e|#kdqg1#Wkh#lghd#

ehklqg# p|# Uhwur2RudqjhSlh# sdfndjh# dfwxdoo|#

frphv# iurp#khuh/## iurp#wkh#ghvluh#wr# txlfno|#dqg#

hdvlo|#pdnh#dydlodeoh#wkh#J)Z#vlpxodwhg#e|#Oxfd#

wr# doo# xvhuv# ri# wkhvh# uhwurjdplqj# glvwulexwlrqv1# Wr#

vlpsoli|# wkh# lqvwdoodwlrq# dv# pxfk# dv# srvvleoh/# L# zdv#

deoh#wr#fuhdwh#d#vlqjoh#h{hfxwdeoh#¬oh#ri#d#ihz#whqv#ri#

phjv#wr#eh#frslhg#wr#wkh#wdujhw#pdfklqh/#odxqfk#dqg#

zdlw# iru# lw#wr#¬qlvk# lwv#zrun1#Dw#wkdw#srlqw#zh# irxqg#

rxuvhoyhv# zlwk# dq# xsgdwhg# J)Z# fruh/# doo# wkh#

vlpxodwruv# lqvwdoohg#dqg#doo#wkh#vqdsvkrwv#dydlodeoh/#

wkhuh#zdv#qrwklqj#ohiw#exw#wr#sod|1#L*p#wdonlqj#derxw#

wkh# sdvw# ehfdxvh# wkh# odvw# wlph# L# wrrn# fduh# ri#

xsgdwlqj# p|# lqvwdoodwlrq# sdfndjh# zdv# lq# 534<># L#

vkrxog#suredeo|#wdnh#d#orrn#dw#lw#dqg#vhh#li#dq|wklqj#

hovh#qhhgv#wr#eh#wrxfkhg#xs1#Oxfd# lq#wkh#phdqwlph#

kdv# vwrsshg# surgxflqj# vlpxodwruv# exw# oleuhwur# kdv#

pryhg#rq/#pd|eh#wkhuh#duh#vrph#dgmxvwphqwv#wr#eh#

pdgh1%

UPZ=# %Gr# |rx# kdyh# dq|# dqhfgrwhv# ru# fxulrvlwlhv#

uhodwhg# wr# wkh# zruog# ri# J)ZB# Gr# |rx# froohfw# wkhp#

dqg#li#vr/#gr#|rx#kdyh#dq|#udulwlhv#ru#duh#|rx#kxqwlqj#

dq|# J)Z# lq# sduwlfxodu# +pd|eh# vrph# uhdghuv# frxog#

khos#|rx#lq#wkh#kxqw,B%

JE=# %Dq# dqhfgrwh# |hv/# lqyroylqj# erwk# J)Z# dqg#

p|vhoi1#L#uhphpehu#wkdw#dw#wkh#djh#ri#49#ru#4:#L#zdv#

rq# wkh# ehdfk# zlwk# p|# sduhqwv# dqg# L# kdg# eurxjkw# d#

J)Z#wr#vshqg#wlph#xqghu#wkh#xpeuhood1#Lw#zdv#rqh#ri#

wkh# pxowlsoh0vfuhhq# rqhv/# wkdw# w|sh# ri# J)Z# wkdw#

zhuh#deoh#wr#vkrz#gl«huhqw#jdph#iudphv#ghshqglqj#

rq#wkh#ohyho/#wxuqlqj#rq#dqg#r«#vrph#judsklfv#ri#wkh#

vfuhhq# dssursuldwho|1# Wklv# lq# sduwlfxodu# kdg# d# vpdoo#

sludwh#dv#wkh#surwdjrqlvw#+vhh#Iljxuh#6,#zkr#lq#d#¬uvw#

skdvh# ri# wkh# jdph# kdg# wr# wudqvsruw# d# vhulhv# ri#

erpev# iurp# wkh# sludwh# vkls# wr# d# fdyh# dorqj# wkh#

vfuhhq#iurp#ohiw#wr#uljkw#dqg#lq#wkh#vhfrqg#rqh#ordg#

wkh# wuhdvxuhv# vwrohq# iurp# wkh# fdyh# rq# wkh# vkls#

wudyholqj# iurp# uljkw# wr# ohiw/# vkrzlqj# d# gl«huhqw#
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vfuhhq#iru#hdfk#skdvh#wkdqnv#wr#wkh#ïwulfnð#phqwlrqhg#

deryh1

Zhoo/#wkh#srlqw#lv/#diwhu#d#zkloh#L#zdv#vr#irfxvhg#rq#wkh#

jdph#wkdw#L#olwhudoo|#irujrw#zkhuh#L#zdv#dqg#zkdw#zdv#

durxqg#ph/#vr#fdxjkw#xs#lq#wkh#dfwlrq1

Diwhu# txlwh# vrph# wlph# +L# wklqn# d# frxsoh# ri# krxuv,/# L#

pdqdjhg# wr# ehdw# wkh# jdph/# dffxpxodwlqj# vr# pdq|#

srlqwv#wkdw#L#}hurhg#wkh#vfruh#dqg#vwrsshg1

Uhdftxdlqwhg#zlwk#wkh#nqrzohgjh#ri#uhdolw|/#L#uhdol}hg#

wkdw# sudfwlfdoo|# doo# wkh# xpeuhood# qhljkeruv# zhuh#

zdwfklqj# ph# zlwk# h{suhvvlrqv# ehwzhhq# wkh# fxulrxv#

dqg# wkh# dpd}hg=# iroorzlqj# wkh# jdph# uk|wkp/# idvwhu#

dqg# idvwhu/# L# kdg# wdnhq# dq# devxug# srvh# rq# wkh#

ghfnfkdlu# dqg# kdg# vwduwhg# wr# pryh# p|# kdqgv# dqg#

¬qjhuv# iudqwlfdoo|/# zlwk# yhu|# idvw# folfnv/# zklfk#

dwwudfwhg#wkh#dwwhqwlrq#+dqg#frqfhuq,#ri#wkrvh#durxqg#

ph1#Wrgd|#vxfk#ehkdylrxu#lv#qrw#vxusulvlqj/# jlyhq#wkh#

vrphwlphv# sdwkrorjlfdo# uhodwlrqvkls# zlwk#

vpduwskrqhv/# exw# dw# wkh# wlph# L# vhulrxvo|# ulvnhg#

vrphrqh# wkurzlqj# d# exfnhw# ri# zdwhu# dw# ph# wr# pdnh#

ph#ïuhfryhuð111

Dv# iru# wkh# J)Z# froohfwlrq/# L# gr# kdyh# vrph/# L*p# d#

frqvroh# froohfwru# dqg# L*yh# jrw# prvw# ri# wkhp# iurp#

Fkdqqho# I# wr# Sod|Vwdwlrq# 7/# exw# L# grq*w# froohfw# J)Z/#

wkh#rqhv#L#rzq#L#mxvw#wrrn#wr#fkdqjh#wkh#­hhw#d#elw1#L*p#

edvlfdoo|# rqo|# rulhqwhg# wrzdugv# frqvrohv/# erwk#

ehfdxvh# vrph# ri# wkhp# L# fdq# surjudp/# dqg# ehfdxvh#

lw*v# wkdqnv# wr# ylghr# jdphv# wkdw# L# glvfryhuhg# zkdw# L#

zdqwhg#wr#gr#lq#olih1

P|#¬uvw#frqvroh#zdv#dq#Dwdul#5933#rq#zklfk#L#vshqw/#

olnh# pdq|# ri# p|# jhqhudwlrq/# dq# xqzruwk|# qxpehu# ri#

krxuv#sod|lqj1

Wkhq/#dv#d#jrrg#suh0whhqdjhu/#L#zdqwhg#wr#xqghuvwdqg#

zkdw#ylghr#jdphv#zhuh#olnh/#zklfk#ohg#ph#d#ihz#|hduv#

odwhu#wr#glvfryhu#wkh#zrqghuixo#zruog#ri#surjudpplqj/#

zkrvh#duw#odwhu#ehfdph#p|#surihvvlrq1%

Rk/# wkdw*v# jrrg1# Zh# wkdqn# rxu# Jlrujlr# iru# wkh# ixqq|#

dqhfgrwh/# wkh# ydoxdeoh# lqwhuylhz# dqg# wkh# lpsruwdqw#

zrun# grqh/# grqdwhg# wr# wkh# J)Z# frppxqlw|# +vhh#

¬jxuhv# 7# dqg# 8,1# Qrz# wkh# urdg# pds# frqwlqxhv# zlwk#

rwkhu#fxulrxv#dqg#gholflrxv#vwrsv1
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Pdulr*v#Fhphqw#Idfwru|#+vhh#Iljxuh#9,

Sxeolvkhu=#kd|hvpdnhu97

\hdu=#5353

Jhquh=#Jdph#)#Zdwfk2Sodwirup

Sodwirup=#Frpprgruh#97

Lfrqlf1# Gl®fxow# wr# ¬qg# d# gl«huhqw# zrug# iru# Pdulr#

dqg#Jdph#)#Zdwfk1

Wklv# frqyhuvlrq# lv# edvhg# rq# wkh# ruljlqdo# jdph/#

uhohdvhg#lq#4<;6#ghyhorshg#iru#Qlqwhqgr#Jdph#)#

Zdwfk# xqghu# wkh# jxlgdqfh# ri# wkdw# jhqlxv# Jxqshl#

\rnrl1

Frqyhuwhg# iru# Jdpher|/# Jdpher|# Dgydqfh# dqg#

iru# Qlqwhqgr# GVl# lv# frqvlghuhg# rqh# ri# wkh#

vwudqjhvw#jdphv#lq#Pdulr*v#iudqfklvh1

Wkh# sod|hu# frqwurov# Pdulr# dw# zrun# lq# d# fhphqw#

idfwru|/#zkhuh#kh#zloo#kdyh#wr#¬oo# frqfuhwh#pl{huv#

zlwk#frqfuhwh#idoolqj#iurp#wkh#dvvhpeo|#olqh1

\rx#zloo#kdyh#wr#gr# lw#txlfno|#dqg#zlwkrxw#pdnlqj#

wkhp# ryhuzkhop# xqghu# wkh# h|hv# ri# wkh# hpsor|hu1#

Wr#gr#wklv/#|rx#zloo#qhhg#wr#dfwlydwh#wkh#ohyhuv#rq#

wkuhh# ohyhov# wkdw# zloo# doorz# wkhp# wr# ghvfhqg# lqwr#

wkh#wuxfn1

Wklv#F97#sruw#zdv#pdgh# lq#Dvvhpeo|#dqg#L#pxvw#

dgplw#lw#pdlqwdlqv#wkh#vdph#iudqwlf#vslulw#dv#odswrs#

jdphsod|1

Wkh#gl®fxow|#fxuyh#lv#dozd|v#judgxdo/#dqg#|rx#ohw#

|rxuvhoi#sod|#sohdvdqwo|1

Idvw# dqg# zhoo# vwuxfwxuhg/# L*p# vxuh# lw# zloo# jlyh# d#

jrrg#grvh#ri#ixq#wr#wkrvh#orrnlqj#iru#d#txlfn#jdph#

wr#fkdujh#wr#uhod{1

Wkh# rqo|# ­dz# lv# reylrxvo|# wkh# uhshwlwlyhqhvv# wkdw#

d«hfwv#joredo#orqjhylw|/#exw#lw#lv#wr#eh#frqvlghuhg#

dq#h{fhoohqw#sruw1

Ilqdo#mxgjhphqw

Jdphsod|=#;3(

Lw#hperglhv#wkh#vslulw#ri#Jdph#)#Zdwfk#dqg#sxwv#lw#lq#

d#F971#Zhoo#ghyhorshg1

Orqjhylw|=#98(

Lw# kdv# wkh# vslulw# iurp# Jdph# )# Zdwfk/# lw# pxvw# nhhs#

|rx# joxhg# wrjhwkhu# iru# d# ihz# plqxwhv1# Rwkhuzlvh# lq#

wkh#orqj#uxq#fdq#eh#wlulqj1#

�#�����&�(�&���3�(�&�$�1���1�$�3�4�1�-�2
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Ghdu#uhdghuv/#wkhuh#duh# juhdw#qhzv1#Wkh#Jlj#Wljhuv/#

wkh# sruwdeoh# ylghr# jdphv# wkdw# pdgh# wkh# klvwru|# ri#

wkh#4<<3v/#duh#frplqj#edfn1

Khuh*v#wkh#suhylhz#iurp#%Wkh#Yhujh%=

kwwsv=22zzz1wkhyhujh1frp253532524<25446993:2

kdveur0wljhu0hohfwurqlfv0ofg0kdqgkhog0jdphv0{phq0

vrqlf0wudqviruphuv

Kdveur#kdv#dqqrxqfhg#wkdw#wkh|#zloo#eh#dydlodeoh#lq#

wkh#Xqlwhg#Vwdwhv#vwduwlqj#qh{w#vxpphu#53531#Vwrs$#

Vwrs$# Hyhu|erg|# vwrsv$# Lw*v# douhdg|# 5353# dqg# lw*v#

dxwxpq$# Lq# idfw/# wklv# yhu|# iuhvk# qhzv# lv# gdwhg#

Iheuxdu|#53/#53531

Zh# kdyhq*w# wdonhg# |hw# derxw# wklv# gxh# wr# gdpq#

Frylg4<1#Wkhq#lw#doo#ihoo#lqwr#reolylrq1

Wljhu#Hohfwurqlfv/#sruwdeoh#ylghr#jdphv#wkdw#ehfdph#

idprxv#lq#wkh#4<<3v#dqg#nqrzq#lq#Lwdo|#dv#Jlj#Wljhu/#

xqiruwxqdwho|# glg# qrw# duulyh# lq# vxpphu# 53531# Wkh#

lqlwldwlyh# surprwhg# e|# Kdveur# lqfoxghg# irxu# jdphv=#

Wkh# Olwwoh# Phupdlg/# Wudqviruphuv# Jhqhudwlrq# 5/# [0

Phq#Surmhfw#[#dqg#Vrqlf#wkh#Khgjhkrj#61#Wkh|#zhuh#
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errndeoh# e|# JdphVwrs# lq# wkh# Xqlwhg# Vwdwhv# iru#

'471<<#hdfk1#Suredeo|# lq#Hxursh#wkh#sulfh#zrxog#

kdyh#ehhq#461<<#Hxur1#Dw#wkh#wlph/#wkh#sulfh#ri#wkh#

jorulrxv#Wljhu#JLJV#zdv#wzhqw|#wkrxvdqg#oluh1#Wkh#

sulfh#ri#wkh#uhpdnh#vhhpv#jrrg1

Qr# lqirupdwlrq# kdg# ehhq# uhohdvhg# uhjduglqj# wkh#

vdohv#h{sdqvlrq#lq#Hxursh/#wkh#r®fldo#qhzv#zrxog#

rqo|# eh# surylghg# dw# wkh# wr|# idlu# lq# Qhz# \run1# Dv#

Pruskhxv# vdlg# lq# wkh# Pdwul{=# %Idwh/# dv# zh# nqrz/#

grhv# qrw# odfn# d# vhqvh# ri# lurq|1%# Wkh# xsgdwhv# ri#

wkhvh#jdphv#zhuh#vrrq#ryhuzkhophg#e|#wkh#wudjlf#

qhzv#wkdw#zh#doo#nqrz1

Lq# wklv# olqn# wkh# r®fldo# lqirupdwlrq# vr# idu# qrw#

xsgdwhg1# +vhh# Iljxuh# :,1# Dydlodeoh/# exw#

xqiruwxqdwho|#vwloo#iur}hq=

kwwsv=22q|srvw1frp2535323524<2kdveur0

eulqjlqj0edfn0ehoryhg04<<3v0wr|0wljhu0

hohfwurqlfv0kdqg0khog0jdphv2

Wljhu# Hohfwurqlfv# fuhdwhg/# pdq|# |hduv# djr/# dovr#

wkh# %Ixue|%/# wkh# %Jdph# frp%# frqvroh/# wkh#

lqwhudfwlyh#urerw#%50[O%+edvhg#rq#dxglr#fdvvhwwh,/#

wkh#%U0]rqh%#dqg#¬qdoo|#wklv#olqh#ri#kdqgkhog#OFG/#

vlplodu# wr# wkh# idprxv# Qlqwhqgr# J)Z1# Wkh# Wljhuv#

zhuh#yhu|#vpdoo#frqvrohv#zlwk#d#prqrfkurph#Ofg#

glvsod|# dqg# d# vwxug|# vkhoo=# wkh|# orrnhg#

lqghvwuxfwleoh1#Hdfk# frqvroh#zdv#htxlsshg#zlwk#d#

vlqjoh#ylghr# jdph#zlwk#dwwdfkhg#plql#vshdnhu#iru#

pxvlf# dqg# h«hfwv1# Hujrqrplfdoo|# wkh|# zhuh# zhoo#

ghvljqhg/# wkh# vrolglw|# zdv# xqglvsxwhg/# wkh# dxglr#

zdv# dffhswdeoh/# dqg# wkh# sulfh# zdv# frpshwlwlyh1#

Qlqwhqgr# kdg# irxqg# d# zruwk|# ulydo# lq# wklv# vhfwru1#

Zloo# wkh# suhvhqfh# ri# WKH# WLJHU# JLJV# lq# wkrvh#

gd|v# kdyh# vwluuhg# xskhdydo# lq# wkh# krxvh# ri# wkh#

juhdw# %Q%B# P|# rslqlrq# lv=# qr1# Qlqwhqgr# zdv# surxg#

derxw#rwkhu#forqhv/#lq#idfw#lq#wkh#krxvh#ri#wkh#juhdw#

%Q%#wkhuh#zdv#reylrxvo|#d#Mdsdqhvh#sklorvrsk|#wkdw#

uhflwhg=#pdunhwlqj#rqo|#uhfdoov#ixuwkhu#pdunhwlqj1

Dw# wkh# wlph/# wkh# Wljhu# yhuvlrqv# zhuh# qxphurxv=#

Vwuhhw# Iljkwhu/# Grxeoh# Gudjrq/# Jroghq# D{h/#

Fdvwohydqld/# Urerfrs/# Krrn/# Vslghu0Pdq/# Edwpdq/#

Iodvk/#Vqrz#Zklwh#dqg#wkh#Vhyhq#Gzduiv/#Wkh#Olwwoh#

Phupdlg# dqg# hyhq# d# jdph# ghglfdwhg# wr# Plfkdho#

Mrugdq$#Iurp#wkh#hduo|#hljkwlhv#wr#5336/#wkh#|hdu#ri#

glvsrvdo/# 4;7# jdphv# zhuh# fuhdwhg/# zklfk# fdq# eh#

frqvxowhg#lq#wkh#fdwdorjxh#ri#wkh#Kdqgkhog#Pxvhxp#

zhevlwh=

kwws=22zzz1kdqgkhogpxvhxp1frp2Wljhu2lqgh{1kwpo

Wljhu#Hohfwurqlfv#zdv#irxqghg#lq#4<:;#dqg#surgxfhg#

lwv#OFGv#lqghshqghqwo|#xqwlo#4<<;/#zkhq#lw#mrlqhg#wkh#

odujh#Kdveur# idplo|1#Wrgd|/# lq#5353/#Kdveur#klpvhoi#

vhqvhg# wkh# zlghvsuhdg# qrvwdojld# iru# wkhvh# vdfuhg#

remhfwv# +dw# ohdvw# iru# xv# dv# froohfwruv,1# Khuh# lw# lv/#

¬qdoo|# lq# 5353# wkh# Kdveur# Wljhu# OFG# zdv# eruq1#

Xqiruwxqdwho|/# lw# zdv# eruq# lq# d# yhu|# frpsoh{#

klvwrulfdo# prphqw1# Zh# doo# krsh# wkdw# dq# h«hfwlyh#

vroxwlrq#zloo#eh# irxqg#djdlqvw#wklv#eorrg|#hslghplf/#

vr#wkdw#wkh|#fdq#uhvwduw#doo#wkh#zruog*v#surgxfwlrqv1#

Ohw# xv# qrw# ghvsdlu/# hyhu|wklqj# kdv# ehhq# vorzhg#

grzq/#wkh#gdpdjh# lv# juhdw/#wkh#orvvhv#dqg#sdlq#duh#

lpphqvh/# exw# qrw# hyhu|wklqj# lv# orvw1# Lq# wkh#

phdqwlph/#wr#ghfhlyh#wkh#wlph/#L*oo#ohw#|rx#nqrz#ri#d#

jodprurxv# fxulrvlw|=# pdq|# Wljhu# JLJV# duh# shuihfwo|#

hpxodwhg# wkdqnv# wr# Mdvrq# Vfrww# zkr# zlwk# klv# whdp#

kdv# pdgh# dydlodeoh# %Kdqgkhog# Klvwru|%/# dq# dufklyh#

rq#wkh#zhe#wkdw#doorzv# |rx#wr#hpxodwh#derxw#93# ri#

wkrvh#wlwohv#rq#rxu#eurzvhu1

Wkh# surmhfw# lv# xsgdwhg# iurp# wlph# wr# wlph# zlwk# qhz#

jdphv/#pdq|#ri#zklfk#vhhp#wr#eh#dv#shuihfw#dv#wkh#
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ruljlqdo#rqhv1#Khuh#lv#wkh#olqn=

kwwsv=22dufklyh1ruj2ghwdlov2kdqgkhogklvwru|

�$�����"�4�/�'�$� �#���/�.�1�3�(�-�&

�"�<�M�G�J���-�
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Fxskhdg=#Jdph#dqg#Zdwfk#Hglwlrq

Sxeolvkhu=#lqghshqghqw

Ghyhorshu=#Vlprq#Ghodyhqqh/#Dw3plxp/#Khholr

Jhquh=#Sodwirup

Sodwirupv=#Zhe

D# wulexwh# wr# d# mhzho# wkdw# lwvhoi# suryhv# wr# eh# d#

suhflrxv#jhp1#+vhh#Iljxuh#;,

Wklv#zhe#yhuvlrq#ri#Fxskhdg#lv#d#sohdvdqw#vxusulvh#

wr# doo# idqv# ri# J)Z# dqg# wkh# wlwoh# ghyhorshg# e|#

PGKU1

D# jdph# ghyhorshg# zlwk# wkh# Xqlw|# ZheJo# hqjlqh/#

zklfk#uhfuhdwhv#rq#|rxu#vfuhhq#wkh#w|slfdo#J)Z#ri#

wkh# sdvw# dqg# sxwv# |rx# dw# wkh# khop# ri# wkh# ixqq|#

Fxskhdg# judssolqj# zlwk# d# whuuleoh# fduqlyrurxv#

sodqw# wkdw# wkurzv# ihdwkhuv# wr# mxps# dqg/# dw# wkh#

vdph# wlph/# zloo# wu|# wr# fdswxuh# |rx# zlwk# lwv#

eudqfkhv1

Zhoo#pdgh/#zlwk#ihz#frppdqgv#+uljkw/#ohiw/#rq#wrs#

ri#d#nh|#xvhg#iru#wkh#vwduw#ri#wkh#jdph,#dqg#deryh#

doo#yhu|#sod|deoh1

Zkdw# fdq# L# vd|/# pd|eh# d# olwwoh# prqrwrqrxv/# exw#

gh¬qlwho|#h«hfwlyh1

D# wulexwh# wr# rqh# ri# wkh# ehvw# uxq*q# jxq# jdphv# ri#

wkh#odvw#43#|hduv1

Ilqdo#mxgjhphqw

Jdphsod|=#;8(

Vlpsoh#dqg#olqhdu1#Zhoo#ghyhorshg1

Orqjhylw|=#98(

Wkh# ohyho# ri# gl®fxow|# lqfuhdvhv# dqg# xqiruwxqdwho|#

dovr#wkh#ghvluh#wr#wu|#vrphwklqjhovh1#Exw#ixq1

�%���� � �1�$�� �3�'�$�1�$�� �.�3�'�$�1�� �2�(�,�4�+� �3�.�1�2�� � �-�#��
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�,�D�>�C�@�G�@��

Lq# wkh# odvw# lvvxh# zh# wdonhg# derxw# wkh# eulooldqw# Oxfd#

Dqwljqdqr#+dnd#PDGuljdo,1

Kdyh#|rx#ylvlwhg#doo#lwv#ydoxdeoh#olqnv#dqg#fkhfnhg#doo#

wkh#pdwhuldo#rq#wkh#vlwhv#lw#kdv#surylghg#xv#zlwkB

Lw*v# dq# h{wudruglqdulo|# yroxplqrxv# mre/# lvq*w# lwB#

Dpd}lqjo|# wkhuh# lv# vwloo# J)Z# hpxodwlrq# dqg#

vlpxodwlrq# pdwhuldo# rq# wkh# zhe# uhdg|# wr# phhw# rxu#

ixuwkhu#qhhgv1

Pdph# lv# suredeo|# wkh# ehvw0nqrzq# hdv|# wr# xvh#

sodwirup1#Pd|eh#lw*v#wkh#prvw#frqyhqlhqw#fkrlfh#hyhu1#

Kh# ghvhuyhv# d# vshfl¬f# fkdswhu1# L# zloo# suredeo|# wdon#

derxw# lw# lq# wkh# ixwxuh/# zkhq# d# ghglfdwhg# uhylhz# lv#

fuhdwhg/# frpsdulqj# Pdph# wrjhwkhu# zlwk# wkh#

sduwlfxodulwlhv# ri# J)Z# vxfk# dv# xqr®fldo# sruwlqj/#

forqhv/#udulwlhv/#hwf1

Lq#wklv#sdudjudsk#L#zloo#rqo|#wdon#derxw#wkh#srvvlelolw|#

ri# sod|lqj# zlwk# d# J)Z2Kdqgkhog# wkurxjk# sodwirupv#

lqghshqghqw#ri#PDPH1

Reylrxvo|#qrw#doo#srvvlelolwlhv=#wklv#idqwdvwlf#zruog#ri#

J)Z# lv# fkdqjhdeoh/#vrph#surmhfwv#duh#eruq/# rwkhuv#

shulvk/#rwkhuv#duh#phujhg/#lw#lv#h{wudruglqdu|#wr#wklqn#

wkdw# wkhvh# vpdoo# remhfwv# fdq# hqmr|# vxfk# khdowk# dqg#

h{fhoohqw#iruhvljkw#lq#pdunhwlqj$#+vhh#Iljxuh#<,

Zh# fdq# vwduw# iurp# Uhwurslh2UhwurDufk# dexqgdqwo|#

suhvhqw#rq#wkh#zhe1

H1j1#ou0jz1#Lw*v#d#vlpxodwru#dqg#qrw#dq#hpxodwru1#Wklv#

phdqv# wkdw# wkh# jdphv# |rx# fdq# sod|# zlwk# duh# qrw#
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dfwxdoo|#wkh#ruljlqdo#jdphv/#exw#uhfuhdwlrqv#ri#wkh#

jdphv1#Khuh*v#wkh#olqn=

kwwsv=22uhwurslh1ruj1xn2grfv2Jdph0(590Zdwfk2

Khuh#|rx#fdq#¬qg#wkh#hpxodwru=

kwwsv=22jlwkxe1frp2oleuhwur2jz0errn

Khuh#|rx#zloo#¬qg#h{sodqdwlrqv#iru#hpxodwlrq=

kwwsv=22|rxwx1eh2G}eviFF::LT

Zdqw# wr# sod|# zlwk# J)Z# yld# MdydB# Qrwklqj# pruh#

lpphgldwh1# OFGjdph1mv# lv# dq# rshq# vrxufh#

MdydVfulsw# oleudu|# wkdw# fxuuhqwo|# vxssruwv#

dxwkhqwlf# uhsuhvhqwdwlrqv# ri# Grqnh|# Nrqj# LL# dqg#

Pdulr#Eurv1

Khuh*v#wkh#olqn=

kwws=22egujdphv1qo2ofgjdphv2

Ehlqj#doo#rshqvrxufh#|rx#fdq#hdvlo|#frooderudwh#rq#

wkh#ehdxwlixo#dqg#vwuhdpolqhg#surmhfw=

kwwsv=22jlwkxe1frp2EgU:92ofgjdph1mv

Ohw*v#wxuq#wr#dqrwkhu#yhu|#lqwhuhvwlqj#surmhfw=#KT1#

Khuh*v#wkh#olqn=

kwws=22zzz1hpxodwru63331ruj2kt1kwp

Kdqgkhog# Txdnh/# vlpxodwru# ri# Vrylhw# dqg# iruhljq#

sruwdeoh#jdphv1

Krqhvwo|/#L#¬qg#wklv#surmhfw#qlfh#ehfdxvh#lw#fdq#eh#

xvhg# zlwk# erwk# Olqx{# dqg# Zlqgrzv1# Wkh# olvw# ri#

Uxvvldq#jdphv#lv=#P|vwhulhv#ri#wkh#rfhdq/#Mxvw#|rx#

zdlw$/#Phuu|#frrn/#H{soruhuv#ri#vsdfh/#Dxwrvodorp/#

Phuu|# dulwkphwlfv/# Vsdfh# ­ljkw/# Ilvkhu# wrp0fdw/#

Krfnh|/#Irzolqj/#Vsdfh#eulgjh/#Uk|wkp1

Wkh#olvw#ri#Qlqwhqgr#jdphv#vlpxodwhg#wkurxjk#wklv#

sodwirup# lv# dv# iroorzv=# Fkhi/# Hjj/# Rfwrsxv/# Iluh/#

Plfnh|#Prxvh1

Wu|# lw1# \rx*uh# jrqqd# oryh# lw1# Ohw*v# khdu# lw# iru# wkh#

ghyhorshuv1#Frqjudwxodwlrqv#yhu|#pxfk$

Ohw*v#qrw#irujhw#derxw#Slfd#Slf/#Klssrsrwdpxv1

Wkh|#duh#J)Z#wkdw#fdq#rqo|#eh#sod|hg#rqolqh/#wdnlqj#

dgydqwdjh#ri#Dgreh#Iodvk1

Wkh# fuhdwruv#duh#Srolvk#dqg#kdyh# fuhdwhg#d# ixq#dqg#

lpphgldwh#vlwh#iru#d#idvw#jdphsod|$#Khuh*v#wkh#olqn=

kwws=22zzz1slfd0slf1frp2

Wkhlu#rog#vlwh#zdv#wklv=

kwws=22zzz1klsrsrwdpvwxglr1so2

Zdqw#wr#wdon#derxw#DqgurlgB

Hyhu|# qrz# dqg# wkhq# J)Z2Kdqgkhog# lv# dgghg# wr#

Jrrjoh#sod|1#Mxvw#w|sh#%Dolfh#jdph#)#zdwfk%#dqg#rqh#

ri# wkh# J)Z# L# oryh# frphv# xs$# Wkh# fuhdwru#

%gdwvxu|rnxbn%# ri# Ndqdjdzd/# Mdsdq/# kdv# ghyhorshg#

pdq|#jdphv#dqg#vrph#ri#wkhp#duh#uhdoo|#ixq1#L#zloo#

ohdyh# |rx# wkh# sohdvxuh# ri# eurzvlqj# wkh# ixoo# olvw# ri#

uhvxowv1# Vrph# ghyhorshuv# kdyh# ehhq# yhu|# jrrg/#

rwkhuv#yhu|#txhvwlrqdeoh1

Rwkhu# fuhdwruv# wr# phqwlrqB# Gh¬qlwho|=# DylVriw/#

Sl{hohjhqg/# Odsljdphv/# Pdvfrw436</# \dqpdqld/#

Ploolrq#Udeelw#Vwxglr/#Vkruw5Jdphv/#hwf1

Wkh#pruh#|rx#qdyljdwh#wkh#vxjjhvwlrq#olqnv#dqg#wkh#

ixuwkhu# |rx# pryh# dzd|# iurp# wkh# sxulvw# frqfhsw# ri#

J)Z111#lw*v#xs#wr#|rx#zkhq#wr#vwrs#|rxu#mrxuqh|#wr111#

zhoo111#wkh#gdun#phdqghuv#ri#edg#wdvwh$

Vkdoo#zh#wdon#derxw#]rskduB#Khuh*v#wkh#olqn=

kwws=22zzz1}rskdu1qhw2jz1kwpo
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\rx*oo# ¬qg# sohqw|# ri# jdphv# uhdg|# wr# grzqordg1#

Wkh|# zrun# zlwk# Zlqgrzv1# Wkh# olvw# lv# dwwudfwlyh=#

Dupru# dwwdfn/# Edoo/# Edoorrq# ¬jkw/# Edqdqd# vedqj/#

Fdphorw/# Flufxv# flufxv/# Grqnh|# dqjohu/# Grqnh|#

nrqj/#Grqnh|#nrqj#flufxv/#Grqnh|#nrqj#5/#Grqnh|#

nrqj#mu/#Gxqjhrqv#dqg#gudjrqv1

Ilqdoo|/# sd|# dwwhqwlrq# wr# vrph# eurnhq# olqnv# dqg#

dedqgrqhg#surmhfwv1#Iru#h{dpsoh=

kwws=22zzz1kdqgkhog1uhpdnhv1ruj

Lv#wkdw#hqrxjkB#L*p#suhww|#vxuh#L#kdyhq*w#olvwhg#doo#

wkh# jdphsod|# srvvlelolwlhv# iru# wkhvh# dpd}lqj#

J)Zv1#L*p#vxuh#wkdw# lq#wkh#qh{w#uhylhz#wkhuh#zloo#

eh# pruh# pdwhuldo1# Khos# ph# lq# wkh# kxqw/# ghdu#

uhdghuv$

�&�����-�(�-�3�$�-�#�.���&���6�����(�,�,�.�1�3� �+�(�3�8���"�'� �+�+�$�-�&�$
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Mxvw# dv# L# zdv# zulwlqj# wklv# duwlfoh/# wklv#

dqqrxqfhphqw# iurp# Qlqwhqgr# dsshduhg# rq# wkh#

diwhuqrrq# ri# Vhswhpehu# 6/# 5353=# %Wkh# fodvvlf#

frqvroh# wkdw# uhyroxwlrql}hg# wkh# zruog# ri# ylghr#

jdphv#pdnhv# lwv#uhwxuq$#Rq#wkh#68wk#dqqlyhuvdu|#

ri# Vxshu# Pdulr# Eurv1/# grq*w# plvv# Jdph# )# Zdwfk=#

Vxshu#Pdulr#Eurv1%

Lw# vhhphg# lqfuhgleoh/# L# zdv# zulwlqj# dq# duwlfoh#

hqwlwohg# %J)Z/# Fkdoohqjh# wr# Lppruwdolw|%# dqg#

Qlqwhqgr# uhyhdohg# wkh# qhzv# ri# dq# r®fldo# J)Z#

uhpdnh/# dv# zhoo# dv# rwkhu# jdphv/# iru# wkh# 68wk#

dqqlyhuvdu|# ri# wkh# eluwk# ri# Vxshu# Pdulr# Eurv1#

Wkhvh#duh#uhdo#surmhfwlrqv#lqwr#wkh#ixwxuh$

Khuh#duh#vrph#olqnv=

kwwsv=22zzz1qlqwhqgr1lw2Qrwl}lh253532vhspeuh2

Jxdugd0vxelwr0lo0Vxshu0Pdulr0Eurv068wk0

Dqqlyhuvdu|0Gluhfw004;6987:1kwpo

kwwsv=22|rxwx1eh2d;GMshF|;FT

Wkh# dgyhuwlvhphqw# uhdgv=# %Ryhufrph# fkdvpv/# vwhs#

rq# wkh# Jrrpedv# dqg# hqwhu# wkh# wxehv# mxvw# dv# |rx#

uhphpehu/# exw# zlwk# hyhq# pruh# suhflvh# frqwurov#

wkdqnv# wr# wkh# frqvroh*v# .# sxvk0exwwrq# sdqho1# Sod|#

dorqh# ru# dowhuqdwh# zlwk# d# iulhqg# iru# vrph# khdowk|#

frpshwlwlrq$%

Wkhq# djdlq=# %Orrnlqj# iru# d# eljjhu# fkdoohqjhB# Wkhq#

grq*w#plvv#Vxshu#Pdulr#Eurv1=#Wkh#Orvw#Ohyhov$#Li#|rx#

suhihu#d#pruh#uhod{hg#h{shulhqfh/#Edoo#+zlwk#d#vshfldo#

wrxfk#ri#Vxshu#Pdulr,#lv#iru#|rx$#%

Ilqdoo|# lw# frqfoxghv=# %Wkh# lqfoxghg# gljlwdo# forfn# fdq#

sod|# 68# gl«huhqw# dqlpdwlrqv/# zklfk# dovr# lqfoxgh#

vrph#ri#Pdulr*v#iulhqgv#dqg#hqhplhv$#Nhhs#dq#h|h#rq#

wkh# frqvroh# hyhq# zkhq# |rx*uh# qrw# exv|# vdylqj#

Sulqfhvv#Shdfk1%

H{dfwo|/#wkdw*v#uljkw/#Qlqwhqgr#zloo#fhoheudwh#lwv#prvw#

idprxv#eudqg=#Vxshu#Pdulr#Eurv1#+vhh#¬jxuh#43,

Dq#r®fldo/#h{foxvlyh/#olplwhg#J)Z#ghglfdwhg#wr#Pdulr#

zloo# eh# uhohdvhg# rq# Qryhpehu# 461# Dorqj# zlwk# wkh#

jdph/#lq#wkh#J)Z#wkhuh#zloo#eh#vrph#ohyhov#%Wkh#orvw#

ohyhov%# wkdw# zh# uhphpehu1# Lq# Mdsdq# wkh|# fdph# rxw#

zlwk#wkh#wlwoh#%Vxshu#Pdulr#Eurv#5%#dqg#¬qdoo|#wkhuh#

zloo# eh# wkh# fodvvlf# yhuvlrq# ri# Edoo# zlwk# Pdulr*v# idfh#

lqvwhdg#ri#%Pu1#J)Z%1

Zh*oo#¬qg#rxu#ixqq|#Pdulr0mxjjohu#uhdg|#wr#lqwhufhsw#

wkh# edoov# idoolqj# iurp# deryh1# Wkh# zdwfk# zloo# dovr# eh#

suhvhqw1#D#yhu|#vshfldo#zdwfk/#dssduhqwo|1

D# qrwh# ghdu# wr# doo# ri# xv# froohfwruv1# \rx# nqrz# wkh#

IdplFrp# sdgvB# Zhoo/# wklv# J)Z# zloo# kdyh# wkh# vkdsh#

dqg#froru#ri#wkrvh#sdgv$#Lw#vhhpv#wkdw#wkhuh#zloo#dovr#
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eh# ydulrxv# vriwzduh# fxvwrpl}dwlrqv/# judsklf#

vhwxsv#dqg#hvshfldoo|#dgrudeoh#hdvwhu#hjjv#wr#eh#

glvfryhuhg# dv# zh# irxqg# Pdulr*v# xqghujurxqg#

slshv1

Qlqwhqgr# kdv# r®fldoo|# uhohdvhg# rq# Qryhpehu#

46wk1# Wkh# sulfh# vhhpv# wr# eh# durxqg#5831# Vxuho|#

wkh# suhrughu# zloo# ehfrph# d# krw# sodfh# ri# edwwoh/#

wkhuhiruh/# rshq# h|hv# ghdu# uhdghuv1# Ehvlghv/# lw#

vhhpv# wkdw# IdplFrp# zloo# eh# wkh# r® fldo# dgrswhg#

vw|oh/# exw# uhphpehu# wkdw# vrph# yhuvlrqv# ri# wkh#

sdvw#Qlqwhqgr#Plql#kdg#gl«huhqw#vkhoov#dqg#jdphv#

ghshqglqj# rq# wkh# sodfh# ri# vdoh=# Dvld# udwkhu# wkdq#

Dphulfd#udwkhu#wkdq#Hxursh1#L#dp#yhu|#fxulrxv#wr#

nqrz#wkh#vdohv#yroxph#ri#wklv#uhpdnh1#+vhh#¬jxuh#

44,1

Vwd|#wxqhg#wr#wklv#qhzv#dqg#nhhs#lq#plqg#wkh#uxohv#

ri# wkh# jdph# durxqg# zklfk/# lq# d# yhu|# vkruw# wlph/#

ploolrqv#ri#grooduv#zloo#uhyroyh=

Vrq|=#Sod|vwdwlrq#8/

Plfurvriw=#[er{#Vhulhv#[/

Qlqwhqgr=#Jdph)Zdwfk1

Zhoo/#zh#vkrxogq*w#odxjk1#Lq#wkh#krxvh#ri#wkh#juhdw#

%Q%#qrwklqj#lv#grqh#e|#fkdqfh1#Krzhyhu/#rqo|#wkh#

ixwxuh#fdq#whoo#xv#derxw#wkh#sdvw#dqg#deryh#doo#wkh#

rxwfrph#ri#wkh#J)Z#fkdoohqjh111#wr#lppruwdolw|$

�'�����"�.�-�"�+�4�2�(�.�-�2
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Zh#wdonhg#d#orw1#Wkh#J)Z#zruog#lv#vr#ydvw#wkdw#pruh#

gholflrxv# qhzv# zloo# duulyh# vkruwo|1# L*p# vxuh# ri# lw1#

Pruhryhu/#iru#xv#froohfwruv/#jlyhq#wkh#uhfhqw#qhzv/#lw#

lv#d#khfwlf#shulrg1

Lqvwhdg/#L#ehw#Qlqwhqgr#lv#lq#d#prphqw#ri#uhod{dwlrq=#

hqmr|# |rxu# hduqlqjv# ehiruh# dqqrxqflqj# qhz# xowud0

srzhuixo# frqvrohv/# uhdg|# wr# fkdoohqjh# Vrq|# dqg#

Plfurvriw#zlwk#hohjdqw#oljkwqhvv1#Gr#J)Zv#fkdoohqjh#

lppruwdolw|B#Wkhuh*v#qr#grxew#derxw#lw1

Zloo#wkh|#zlq#wklv#fkdoohqjh#wrrB#Zkr#nqrzvB

�"�<�M�G�J���-�
���#�@�G���,�<�M���/�D�M�<�U�U�D�I�D��

Zlsh# wkh# gxvw# r«# wkhvh# lwhpv/# lqvwdoo# ru# wu|# wkh#

jdphv# zh# uhylhzhg# khuh1# Lw# lv# d# glyh# lqwr# wkh# sdvw#

dqg#d#ohds#lqwr#ehdxwlixo#phprulhv111#dqg#deryh#doo#d#

fkdoohqjh#djdlqvw#|rxuvhoi$$#

Duh# |rx# vwloo# deoh# wr# ehdw# wkh# |rxuvhoi# ri# 73# |hduv#

djrBB
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Diwhu#wkh#¬uvw#lqwurgxfwlrq#ri #wkh#suhylrxv #duwlfoh#+sduw#
4,/ #zkhuh#zh #vdz #krz #d#frpsxwhu #lv#vwuxfwxuhg#dqg#zkdw#
duh#wkh#edvlf #frpsrqhqwv #wkdw#vhuyh#lwv#rshudwlrqv/#lq#
wklv#vhfrqg #sduw#zh #zloo#dqdo|}h#krz #wkh#FSX#lqwhuidfhv#
zlwk#phpru|#dqg#Lqsxw2Rxwsxw#+L2R,#ghylfhv1
Wkh#gdwd#frppxqlfdwlrq #zlwklq#d#frpsxwhu #wdnhv#sodfh#

wkurxjk #gljlwdo#hohfwulfdo#vljqdov/#zklfk #fdq #wdnh#d#ïkljkð #
ru#ïorzð #ydoxh/#lqglfdwlqj #d#ydoxh#ri #ï4ð #ru#ï3ð/ #uhvshfwlyho|1#
Wklv#w|sh#ri #vljqdo#lv#qrw#rqo| #xvhg#iru #wkh#h{fkdqjh #ri #
lqirupdwlrq #exw#dovr#iru #wkh#dfwlydwlrq#ru#ghdfwlydwlrq#ri #
ghylfhv #h{whuqdo#wr#wkh#FSX=#vlqfh #d#frpsxwhu #zruwk| #ri #
lwv#qdph #lv#frpsrvhg #ri #vhyhudo#fklsv/ #lw#lv#qhfhvvdu| #wr#
ghvljq #d#surfhvv #vr #wkdw#wkh#surfhvvru #fdq #vhohfw#iurp #
wlph#wr#wlph#wkh#fkls #zlwk#zklfk #lw#lqwhqgv#wr#h{fkdqjh #
gdwd1#Iruwxqdwho|/#zh #gr #qrw#kdyh#wr#lqyhqw#dq|wklqj #
ehfdxvh #wkhuh#duh#shrsoh#zkr #glg#lw#iru #xv=#lw#lv#d#idplo| #
ri #zhoo#nqrzq #lqwhjudwhg#surgxfwv#dqg#xvhg#iru #d#orqj #
wlph/#qdpho| #wkh#:733 #idplo|/ #suhvhqwhg#lq#4<99#e| #Wh{dv#
Lqvwuxphqwv#dv#dq#hfrqrplfdo #yhuvlrq#+lq#sodvwlf#sdfndjhv, #
ri #wkh#8733 #idplo|/ # lqwurgxfhg#5#|hduv#hduolhu1#Wklv#
lqwhjudwhg#WWO#idplo| #frqwdlqv#DQG/#RU/#QDQG#rshudwruv/#
dgguhvv#ghfrghu/ #­ ls0­ rs/ #ex«hu/#lqyhuwhu#dqg#pruh #orjlf #
sruw#fklsv1#Zkhq #|rx #khdu#wkdw#frpsxwhuv #iurp #wkh#*93v#
dqg#ë:3v #zhuh#exlow#xvlqj #WWO#orjlf/ #zhoo#|rx #pd| #¬qg#
wkdw#wkh|#zhuh#dvvhpeohg#xvlqj #mxvw#whqv/#kxqguhgv/#ri #
wkhvh# lqwhjudwhg# vlqjohv1# LEP/# Rolyhwwl# dqg# rwkhu#
pdqxidfwxuhuv#exlow#hqwluh#frpsxwhuv #zlwk#WWO#orjlf1 #D#
idprxv #frpsxwhu #edvhg#rq #WWO#orjlf #zdv #Frpsxwhu#
Whuplqdo#Frusrudwlrq#+FWF,#Gdwdsrlqw#5533=#lwv#FSX/#
lqvwhdg#ri #ehlqj #frpsrvhg #ri #d#vlqjoh#fkls #+erwk#Lqwho#

dqg#Wh{dv#Lqwuxphqwv#kdg#lqlwldoo|#ehhq#dvnhg#wr#exlog#d#
FSX#rq #d#vlqjoh#lqwhjudwhg#exw#qhlwkhu#frpsdq| #zdv #deoh#
wr#phhw#FWF*v#wlplqj #dqg#whfkqlfdo#uhtxluhphqwv,#zdv #
frpsrvhg #ri #433 #:733 #orjlfv #+Iljxuh #4,1#L#phqwlrq #wklv#
frpsxwhu/ #exlow#iurp #4<:3 #wr#4<:</ #ehfdxvh #wkh#orjlfdo #
vfkhph #ri #lwv#FSX#zdv #wkh#vhhg#ri #Lqwho*v#{;9 #dufklwhfwxuh1

Edfn#wr#wkh#:733 #idplo|/ #L#vhohfwhg#wkh#LF#:7KFW46</#d#
50wr07#dgguhvv#ghfrghu/ #phdqlqj #wkdw#zlwk#5#lqsxwv#|rx #
fdq #vhohfw#rqh #ri #7#rxwsxwv#dydlodeoh1#Wklv#lv#hdv| #wr#
xqghuvwdqg#xvlqj #wkh#srzhuv #ri #5=#vlqfh #d#gljlwdo#vljqdo#
fdq #rqo| #wdnh#wkh#ydoxhv#ri #3#dqg#4/#wkdw#lv#5#glvwlqfw#
ydoxhv/#5#lqsxwv#fdq #gluhfw#5a5#@#7#rxwsxwv1#Wkh#deeuhyldwlrq#
ri #wkh#lqwhjudwhg#lv#frpsrvhg #ri #6#sduwv=#:70KFW046<1#
ï :7 ð#lv#wkh#vhulhv/#ï KFWð#lqglfdwhv#wkh#idplo| #dqg#ï 46<ð#
lghqwl¬hv#wkh#lqwhjudwhg#fkls1#Wkh#idplo| #lghqwl¬fdwlrq#
frgh #lv#yhu|#lpsruwdqw#ehfdxvh #ryhu#wkh#|hduv#vhyhudo#
vhulhv#kdyh#ehhq#surgxfhg/ #hdfk #frpsdwleoh #zlwk#wkh#
ohyhov#ri #wudqvlvwru#rxwsxwv#xvhg#lq#wkdw#shulrg1#Lq#rughu#
iru #d#frpsxwhu #wr#zrun/ #lw#lv#lpsruwdqw#wr#xvh#lqwhjudwhg#
ghylfhv #ri #wkh#uljkw#idplo|/ #zkrvh #w|shv#dqg#yrowdjh#ohyhov#
duh#frpsdwleoh #zlwk#wkh#pdlq #frpsxwhu #fklsv #+FSXv/#
dxglr # dqg# ylghr # fklsv/ # shulskhudov,1# Vlqfh # doo# wkh#
diruhphqwlrqhg #fklsv #lq#wkh#OP;3F #kdyh#ehhq#vhohfwhg#
dv#FPRV#+wkh#frqvwuxfwlrq#whfkqrorj| #ri #wkh#wudqvlvwruv#
wkdw#pdnh #wkhp#xs,/ #L#kdyh#vhohfwhg#:733 #vhulhv#lqwhjudwruv#
ehorqjlqj #wr#wkh#KFW#idplo|/ #dq#dfurq|p #wkdw#lqglfdwhv#
lqwhjudwlrqv#pdgh #lq#kljk0vshhg #FPRV#whfkqrorj| #dqg#
orz #srzhu #frqvxpswlrq1 #Lw#lv#jrrg #qrw#wr#pl{ #xs#gl«huhqw#
idplolhv=#vr #li#|rx #zdqw#wr#uhsolfdwh#wkh#frpsxwhu/ #exw#dovr#
ex| #wkh#frpsrqhqwv #wr#uhsdlu#|rxuv/ #jhw#:733 #orjlfv #dqg#
lqwhjudwhg#doo#ri #wkh#vdph #w|sh/#lq#wkh#fdvh #ri #wkh#OP;3F #
w|sh#FPRV#+wkh|#fdq #eh#uhfrjql}hg #ehfdxvh #lq#wkhlu#
dfurq|p #wkh|#kdyh#d#ï Fð/#iru #h{dpsoh#];7F333;SHJ #iru #
d#];3 #yhuvlrq#FPRV#dw#; #PK} #pd{lpxp #iuhtxhqf|,1 #Iru #
frqyhqlhqfh/ #iurp #qrz #rq/ #:733 #vhulhv#lqwhjudwruv#zloo#
eh#lqglfdwhg#zlwkrxw#fhqwhu#ohwwhuv/#dvvxplqj #wkh|#duh#doo#
iurp#wkh#KFW#idplo|1

Iljxuh #5#vkrzv #wkh#ghfrghu #zlwk#wkh#hvvhqwldo#frqqhfwlrqv #
wr#lwv#rshudwlrq1#Slq#ï Hð#+iru#ï Hqdeohð,#lv#wkh#slq#xvhg#wr#
hqdeoh/#l1h1#vhohfw#wkh#LF>#slqv#D3#dqg#D4#vhuyh#dv#vhohfwlrq#
lqsxwv#dqg#wkh#frpelqdwlrq #ri #vljqdov#rq #wkhp#ghwhuplqhv#
zklfk #rxwsxw/#vkrzhg #e| #slqv#R311R6/#lw*v#dfwlydwhg1#Ohw#
ph #srlqw#rxw#rqh #wklqj#khuh=#|rx #fdq #vhh#wkdw#rq #vrph #
slqv#wkhuh#lv#d#flufoh0vkdshg#v|pero #+lq#rwkhu#FDGv#ru#rq #
rwkhu#exlow0lq#sur ¬ohv#|rx #fdq #¬qg#rwkhu#v|perov/ #iru #
h{dpsoh#d#wuldqjoh,1#Wkdw#v|pero #lqglfdwhv#wkdw#wkh#vljqdo#
lv#ï dfwlyh#ORZð=#wklv#phdqv #wkdw#iru #wkh#LF#wr#uhfrjql}h #
lw#dv#dfwlyh#lw#qhhgv#wr#eh#dw#d#orz #ohyho/#ru#ï 3ð#wr#eh#fohdu1#
Ohw*v#jr #edfn #wr#wkh#suhylrxv #duwlfoh#dqg#wkh#slqrxw#ri #wkh#
];31 #\rx #zloo#uhphpehu #wkdw#dprqj #wkh#frqwuro#slqv#ri #
wkh#FSX#v|vwhp#wkhuh#zhuh#5#zlwk#wkh#deeuhyldwlrqv#PUHT#
dqg#LRUT=#wkh#¬uvw#lv#dfwlyh#zkhq #wkh#FSX#zdqwv#wr#dffhvv #
wkh#phpru|/ #wkdw#lv/#wkh#dgguhvv#suhvhqwhg#rq #wkh#dgguhvv#
exv#lv#lqwhqghg#iru #d#uhdg#ru#zulwh#rshudwlrq#lq#phpru|/ #
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zkloh#wkh#vhfrqg #lv#dfwlyh#zkhq #wkh#FSX#zdqwv#wr#shuirup #
dq#rshudwlrq#lqyroylqj #d#shulskhudo#fkls1#Zh #kdyh#vhhq#
wkdw#erwk#wkh#];3 #lqwhjudwhg#idplo| #dqg#wkh#:733 #vhulhv#
lqwhjudwhg#rqhv #uhfrjql}h #dv#dfwlyh#vljqdov#wkrvh#wkdw#
kdyh#d#orz #ydoxh=#lw#lv#hdv| #wr#xqghuvwdqg#wkdw#doo#zh #qhhg#
wr#gr #lv#frqqhfw #wkh#];3 #PUHT#slq#zlwk#wkh#:746< #hqdeoh#
slq=#zkhq #wklv#olqh#jrhv #orz/ #wkdw#lv/#wkh#];3 #zloo#uhtxhvw#
dffhvv #wr#phpru|/ #wkh#orz #ohyho#rq #wklv#slq#zloo#hqdeoh#
wkh#:746<#ghfrghu1

Li#|rx #uhphpehu #wkh#vshfl¬fdwlrqv #ri #wkh#OP;3F #frpsxwhu/ #
wkh#phpru| #frqvlvwv#ri #65#NE#ri #URP#dqg#65#NE#ri #UDP1#
Wkh#¬uvw#rqh #¬oov#wkh#dgguhvv#vsdfh #+lq#kh{dghflpdo, #iurp #
'3333 #wr#':III #zkloh#wkh#vhfrqg #iurp #';333 #wr#'IIII #
+wklv#lv#ehfdxvh #wkh#];3/ #diwhu#d#uhvhw/#vwduwv#wr#h{hfxwh#

wkh#lqvwuxfwlrqv#vwduwlqj#iurp #wkh#dgguhvv#'3333/ #wkdw*v#
zk| #wkh#URP#pxvw#eh#lq#wkh#orzhu#sduw#ri #wkh#dgguhvv#
vsdfh,1#Wr#dgguhvv#65#NE#ri #phpru|/ #ru#65/:9; #fhoov/#|rx #
qhhg#48#olqhv=#lq#idfw/#5#a48#iurp #|rxu #rzq #65/:9;1 #Qrz/ #
vlqfh #wkh#dgguhvv#exv#frqvlvwv#ri #49#olqhv/#lw*v#hdv| #wr#
xqghuvwdqg#wkdw#zh #fdq #xvh#wkh#49wk#olqh#dv#wkh#vhohfwru#
ri #wkh#65NE#phpru| #edqn#wkdw#zh #zdqw#wr#dffhvv1#Lq#idfw/#
wkh#dgguhvvhv#'3333 #dqg#':III/ #dvvljqhg #wr#URP/#lq#
elqdu|# wkhvh# ehfrph # 3333133331333313333# dqg#
3444144441444414444# uhvshfwlyho|># vlploduo|/# wkh#
dgguhvvhv#';333 #dqg#'IIII/ #dvvljqhg #wr#UDP/#duh#frghg #
lq# elqdu|# dv# 4333133331333313333# dqg#
44441444414444144441#Lw#lv#hdv| #wr#xqghuvwdqg#wkhuhiruh#
wkdw#wkh#vl{whhqwk#elw#+kljkoljkwhg#lq#erog,#dvvxphv #wkh#
ydoxh#4#rqo| #zkhq #zh #dffhvv #dq#dgguhvv#ehorqjlqj #wr#wkh#
xsshu#kdoi#ri #wkh#dgguhvv#vsdfh #+l1h1#iurp #wkh#fhoo#';333 #
lqfoxghg#rqzdugv, #vr #zh #zloo#pdnh #vxuh#wkdw#slq#D48#ri #
wkh#FSX#vhohfwv#wkh#URP#zkhq #lw#lv#dw#d#orz #ohyho/#dqg#wkh#
UDP#zkhq #lw#lv#dw#d#kljk #ohyho1#Wklv#lv#grqh #e| #frqqhfwlqj #
lw#gluhfwo|#wr#slq#D4#ri #wkh#LF#:746<1 #Wkh#D3#slq/#rq #wkh#
rwkhu#kdqg/#zh #fdq #frqqhfw #lw#gluhfwo|#wr#jurxqg/ #vr #wkdw#
lw#dozd|v#kdv#d#¬{hg #ydoxh#dqg#wkh#vhohfwlrq#wdnhv#sodfh#
h{foxvlyho|#zlwk#wkh#fkdqjh #ri #vwdwxv#ri #wkh#rwkhu#slq1#Rq#
wkh#lqsxw#slqv#ri #wkh#LF#:746< #zh #fdq #wkhuhiruh#rqo| #kdyh#
5#frpelqdwlrqv= #33#ru#341#Lq#wkh#¬uvw#fdvh #wkh#lqwhjudwhg#
zloo#hqdeoh#wkh#R3#rxwsxw/#frqqhfwhg #wr#wkh#hqdeoh#slq#ri #
wkh#URP#phpru| #fkls/ #zkloh#lq#wkh#vhfrqg #wkh#R4#rxwsxw/#
frqqhfwhg #wr#wkh#UDP1#Iljxuh #6#vkrzv #wkh#UDP#dqg#URP#
fklsv #+iru#frqyhqlhqfh #vlgh#e| #vlgh,#zlwk#wkhlu#hqdeolqj#
olqhv#kljkoljkwhg #lq#uhg1#Ehfdxvh #wkh#ghfrghu #hplwv#d#orz #
vljqdo#rq #wkh#vhohfwhg#rxwsxw#dqg#vlpxowdqhrxvo|#d#kljk #
vljqdo#rq #wkh#rwkhu/#rqo| #rqh #fkls #dw#d#wlph#zloo#uhfhlyh#
wkh#hqdeoh#vljqdo1#Dw#wklv#srlqw/#wkh#vljqdov#rq #wkh#];3*v #
%UGð#+ï uhdgð,#dqg#%ZUð#+ï zulwhð,#slqv#zloo#eh#xvhg#wr#

lqglfdwh#wr#wkh#vhohfwhg#phpru| #fkls #wkh#rshudwlrq#wkh#
FSX#lqwhqgv#wr#shuirup1#Lw#jrhv #zlwkrxw#vd|lqj #wkdw#iru #
wkh#URP#+lqghhg/#HHSURP,/#lw#zloo#rqo| #eh#srvvleoh#wr#
uhdg=#li#|rx #vhh/#wkh#uhodwlyh#ï ZUð#slq#lv#lq#idfw#frqqhfwhg #
gluhfwo|#wr#wkh#8Y/#ehfdxvh #lw#lv#rqo| #xvhg#gxulqj #¬upzduh#
surjudpplqj1
Zh #mxvw#vdz #wkh#dgguhvv#ghfrghu #lq#dfwlrq#iru #wkh#];3*v #
vhohfwlrq#ri #UDP#dqg#URP#fklsv1#Dv#lq#wklv#fdvh/ #hyhq#
zkhq #frppxqlfdwlqj #zlwk#shulskhudo#xqlwv/#wkrvh#vljqdov#
frph #lqwr#sod|#wr#vhohfw#wkh#gl«huhqw#fklsv #dqg#rwkhuv#lq#
rughu#wr#h{fkdqjh #gdwd1#Ohw*v#jr #edfn #wr#rxu#zlulqj #gldjudp #
iru #d#prphqw #dqg#vhh#wkh#L2R#ghfrghu/ #d#fkls #vlplodu#wr#

wkh#rqh #xvhg#wr#vhohfw#wkh#phprulhv #exw#d#olwwoh#pruh #
frpsoh{1 #Lq#idfw/#wklv#fkls #kdv#6#lqsxwv#wkdqnv#wr#zklfk #
lw#fdq #vhohfw#xs#wr#; #lqghshqghqw#xqlwv#+lq#idfw/#5a6@;,=#
wkh#LF#lv#fdoohg#:7KFW46;1 #Zk| #glgq*w#wkh|#xvh#wkh#vdph #
hpehgghg #phpru|B #Ehfdxvh #7#rxwsxwv#dorqh#zhuh#qrw#
hqrxjk #iru #xv/#dv#wkh#shulskhudov#ri #wkh#OP;3F #zhuh#zhoo#
8#+zlwk#wkh#srvvlelolw|#lq#wkh#ixwxuh#wr#lqfuhdvh#ixuwkhu/#
h{sdqglqj #wkh#frpsxwhu,=#zh #kdyh#d#fkls #iru #sdudooho#
frppxqlfdwlrq/ #rqh #iru #vhuldo#frppxqlfdwlrq/ #d#wlphu#
xvhg#wr#jhqhudwh#forfn #dqg#lqwhuuxsw#vljqdov/#dqg#¬qdoo|#
wkh#ylghr #dqg#dxglr #fklsv1#Hdfk#ri #wkhvh#hpehgv #pxvw#
eh#xqltxho| #vhohfwhg/#rwkhuzlvh#wkh#frpsxwhu #zloo#qrw#zrun1#

Iljxuh #7#vkrzv #wkh#frqqhfwlrq #gldjudp #ri #wkh#:746;1 #
Xqolnh#wkh#:746</ #dv#suhylrxvo|#vhhq/#wkh#:746; #kdv/#lq#
dgglwlrq#wr#wkh#diruhphqwlrqhg #6#lqsxw#olqhv/#dv#pdq| #dv#
6#vhohfwlrq#olqhv#ri #wkh#lqwhjudwhg#flufxlw#lwvhoi1#Wkdqnv#wr#
wklv#elj #qxpehu #ri #lqsxwv#zh #fdq #xvh#vhyhudo#:746; #dqg#
dfwlydwh#rqo| #rqh #zkhq #d#fhuwdlq#frpelqdwlrq #ri #vljqdov#
rffxuv #rq #wkhlu#hqdeolqj#lqsxwv1#Jrlqj #edfn #wr#wkh#suhylrxv #
duwlfoh/#zkhuh#L#dqdo|}hg#wkh#uhdvrqv#wkdw#ohg#ph #wr#rsw#
iru #wkh#]lorj #];3 #dv#wkh#FSX#ri #p| #frpsxwhu/ #|rx #zloo#
uhphpehu #wkdw#lq#klv#idyrxu #wkhuh#zdv #wkh#pdqdjhphqw #
ri #dq#L2R#dgguhvv#vsdfh #vhsdudwh#iurp #wkh#phpru| #dgguhvv#
vsdfh1#Zkdw*v#wkdw#vxssrvhg #wr#phdqB#Ohw*v#eulh­ | #h{sodlq#
wklv#e| #frpsdulqj #lw#wr#d#zhoo0nqrzq#FSX#wkdw#grhv #qrw#
kdyh#d#vhsdudwh#L2R#dgguhvvlqj #vsdfh/ #wkh#9835#+dqg#lwv#
ghulydwlyh#fklsv,1 #Wkrvh#zkr #rzqhg #d#Frpprgruh #frpsxwhu #
zloo#uhphpehu #wkdw#wr#dffhvv #wkh#ylghr #ru#vrxqg #uhjlvwhuv#
wkh|#xvhg#SHHN#dqg#SRNH#pdgh #wr#vshfl ¬f #phpru| #
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dgguhvvhv=#lq#wklv#fdvh #lw#lv#vdlg#wkdw#wkh#uhjlvwhuv#duh#
pdsshg #lq#phpru|/ #lqglfdwlqj #zlwk#wklv#skudvh#wkh#idfw#
wkdw#fhuwdlq#dgguhvvhv#duh#qr #orqjhu#dvvrfldwhg#zlwk#
phpru| #fhoov#exw#vhuyh#wr#h{fkdqjh #gdwd#zlwk#wkh#shulskhudo#
fklsv=#wkh#ghvljqhuv #ri #wkh#frpsxwhu #kdyh#exlow#ghfrglqj #
flufxlwv#vlplodu#wr#wkrvh#vkrzq #lq#wklv#duwlfoh#wkdqnv#wr#
zklfk/ #zkhq #wkh#FSX#vhohfwv#d#sduwlfxodu#frpelqdwlrq #ri #
vljqdov#rq #wkh#dgguhvv#exv/#wkh#kdugzduh#ri #wkh#pdfklqh #
jrhv #wr#vhohfw#d#vshfl¬f #fkls1#Wklv#vdful¬fhv #pruh #ru#ohvv#
odujh#sruwlrqv#ri #phpru|/ #dv#wkh#d«hfwhg#dgguhvv#eorfnv#
fdqqrw#eh#xvhg#pruh #iru #phpru| #dffhvv1#D#FSX#wkdw#
lqvwhdg#pdqdjhv #5#vhsdudwh#dgguhvvlqj #vsdfhv #iru #phpru| #
dqg#L2R#doorzv#|rx #wr#xvh#doo#wkh#phpru| #dgguhvvlqj #
vsdfh=#wkh#]lorj #];3 #gluhfwv#97#NE/#dqg#lq#idfw#wkh#OP;3F #
grhv #qrw#orvh#hyhq#rqh #ri #wkhvh#e|whv/#kdylqj #gluhfw#dffhvv #
wr#98/869#lqglylgxdo#phpru| #fhoov1#Lq#dgglwlrq/#lw#surylghv#
589#xqltxh #dgguhvvhv#iru #dffhvvlqj #dv#pdq| #L2R#gulyhv#
+lw#fdq #dfwxdoo|#dgguhvv#98/869/#exw#L#grq*w#zdqw#wr#sxw#
wrr#pxfk #phdw#rq #¬uh/#uhihuulqj#wr#wkh#uhdglqj #ri #wkh#FSX#
gdwd#vkhhw#iru #wkh#d«hfwhg#uhdghu,1#Wkh#glvfulplqdqw#lv#
pdgh #e| #wkh#5#vlpsoh#hohfwulfdo#vljqdov#douhdg|#vhhq#
suhylrxvo|=#PUHT#dqg#LRUT1#Wkh#¬uvw#rqh #zh #xvhg#wr#
dfwlydwh#wkh#phpru| #ghfrghu/ #dqg#zh #zloo#dovr#xvh#lw#qrz/ #
lq#frqmxqfwlrq#zlwk#wkh#vhfrqg #rqh/ #wr#dfwlydwh#rxu #:746;1 #
Zk| #gr #zh #xvh#erwk#vljqdov/#li#zh #rqo| #xvhg#wkh#PUHT#
vljqdo#wr#vhohfw#:746<B #Ehfdxvh/ #dv#phqwlrqhg/ #wkh#:746; #
kdv#6#lqwhjudwhg#hqdeoh#lqsxwv/#lqglfdwhg#lq#¬jxuh #7#zlwk#
wkh#slqv#fdoohg#H42H52H61#Wkh#frpelqdwlrq #wkdw#wkh#:746; #
uhfrjql}hv # rq # wkh# %hqdeohð# slqv# lv# ORZ2ORZ2KLJK/#
uhvshfwlyho|#iru #H4/#H5#dqg#H6=#wklv#phdqv #wkdw#lq#rughu#
iru #wkh#lqwhjudwhg#wr#xqghuvwdqg#wkdw#zh #zdqw#wr#gldorjxh #
zlwk#klp/ #zh #pxvw#vlpxowdqhrxvo|#hqvxuh#wkdw#wkh#vljqdov#
zlwk#wkh#diruhphqwlrqhg #ydoxhv#uhdfk#wkh#6#ihhw#lqglfdwhg1#
Dv#fdq #eh#vhhq#iurp #wkh#gldjudp/ #rq #H4#dqg#H6#wkh#vljqdov#
ri #wkh#LRUT#dqg#PUHT#slqv#duulyh/#uhvshfwlyho|/#hplwwhg#
ri #wkh#rssrvlwh #ydoxh=#LRUT#lv#orz #dqg#PUHT#lv#kljk #zkhq #
wkh#FSX#zdqwv#wr#dffhvv #dq#L2R#ghylfh/ #zkloh#LRUT#lv#kljk #
dqg#PUHT#lv#orz #zkhq #lw#zdqwv#wr#dffhvv #phpru|1 #
Frqvhtxhqwo|/ #lw#lv#hdv| #wr#xqghuvwdqg#iurp #wkh#ydoxh#
wkh|#wdnh#rq #slqv/#wkdw#wkh#:746; #lv#hqdeohg#zkhq #lw#
uhfrjql}hv #wkh#ohyhov#ri #wkh#¬uvw#frpelqdwlrq1 #Ilqdoo|/#wkh#
wklug#slq#H5#lv#frqqhfwhg #wr#slq#D: #ri #wkh#FSX#dgguhvv#

exv1#Zk| #zrxog #|rx #gr #wkdwB#D#khos#frphv #iurp #wkh#
ghfrglqj #wdeoh#lq#wkh#lpdjh= #li#|rx #orrn#dw#wkh#frpelqdwlrqv #
vkrzq/ #slq#D:/ #zklfk #lv#wkh#hljkwk#slq#ri #wkh#dgguhvv#exv#
dqg#wkhuhiruh#fduulhv#wkh#ydoxh#ri #wkh#kljkhvw#elw#ri #wkh#
¬uvw#e|wh#wkdw#pdnhv #xs#wkh#dgguhvv/#dozd|v#dvvxphv #d#
ydoxh#ri #3=#wklv#phdqv #wkdw#doo#ghylfhv #zkrvh #dgguhvv#
udqjhv#iurp #'33 #wr#':I/ #lq#elqdu|#iurp #333313333 #wr#
344414444/ #zloo#eh#pdqdjhg #e| #wklv#:746;1 #Wklv#vhuyhv#
wr#vlpsoli| #pdwwhuv#iru #xv#lq#wkh#hyhqw#wkdw#lq#wkh#ixwxuh#
zh #zdqw#wr#h{sdqg #wkh#shulskhudov#ri #wkh#frpsxwhu #dqg#
dvvljq #wr#dqrwkhu#:746; #ghfrghu #wkh#wdvn#ri #pdqdjlqj #
wkhvh#shulskhudov#ru#li#zh #dvvljq #wr#vrph #ri #wkhp#dq#
dgguhvv#lq#wkh#udqjh #';30 #'II/ #lq#elqdu|#433313333 #ç#
444414444=#khuh#|rx #fdq #vhh#wkdw#wkh#hljkwk#elw/#kljkoljkwhg #
lq#erog/#dozd|v#wdnhv#ydoxh#4#+xqolnh#wkh#suhylrxv #fdvh/ #
zkhuh#lw#dozd|v#wdnhv#ydoxh#3,1#Rqfh #wkh#hqdeolqj#slqv#
kdyh#ehhq#duudqjhg/#wkh#lqsxw#slqv#wkdw#vhohfw#wkh#rxwsxwv#
ri #wkh#lqwhjudwhg#uhpdlq1#Uhihuulqj#edfn #wr#wkh#wdeoh/#zh #
frqqhfwhg #wkh#6#olqhv#D32D42D5#wr#wkh#D72D82D9#olqhv#
ri #wkh#dgguhvv#exv/#vr #wkdw#wkh#lqfrplqj #wulsohw#vhohfwv#
wkh#fruuhfw#fkls=#zlwk#333 #zh #vhohfw#WKH#SLR#+sdudooho#
ghylfh,/ #zlwk#334 #wkh#FWF#+wlphu,/#zlwk#343 #wkh#VLR#+vhuldo#
ghylfh,/ #zlwk#344 #WKH#YGS#+ylghr#fkls, #dqg#zlwk#433 #wkh#
SVJ#+vrxqg#fkls,1 #Zh #fkrvh #wkh#D72D82D9#olqhv#ri #wkh#
dgguhvv#exv#vlpso| #ehfdxvh #doo#wkh#shulskhudov#frqwdlq#
pxowlsoh#rshudwlqj#xqlwv#ru#ehfdxvh #wkh|#qhhg#rqh #ru#
pruh #vljqdov#wr#vhohfw#wkh#rshudwlqj#prgh/ #uhvhuylqj#
wkhvh#elwv#dv#uhdo#vhohfwruv1#Iru #h{dpsoh/#wkh#SLR#kdv#5#
sruwv#rq #zklfk #|rx #fdq #rshudwh#lq#5#gl«huhqw#prghv/ #dqg#
wkh#vdph #lv#wuxh#iru #WKH#VLR>#wkh#FWF#lqvwhdg#kdv#7#
lqwhuqdo#fkdqqhov/#zkloh#WKH#YGS#dqg#wkh#SVJ#xvh#dq#
dgglwlrqdo#slq#wr#lqglfdwh#wr#wkh#fkls #zkhwkhu#wkh#ydoxh#
lqglfdwhv#wkh#vhohfwlrq#ri #d#uhjlvwhu#ru#zkhwkhu#lw#vkrxog#
eh#lqwhusuhwhg#dv#gdwd1

Zhoo/#lq#wklv#duwlfoh#L#kdyh#ghdow#zlwk#pdq| #wrslfv #wkdw/#L#
krsh/ #kdyh#ehhq#lqwhuhvwlqj#dqg#kdyh#khoshg#|rx #xqghuvwdqg#
krz #frpsxwhuv #dgguhvv#wkh#ydulrxv#lqwhuqdo#frpsrqhqwv1 #
Lq#wkh#qh{w#duwlfoh#zh #zloo#glvfxvv #lq#ghwdlo#wkh#xvh#ri #vrph #
shulskhudo#fklsv1

�4�N�@�A�P�G���G�D�I�F�N

Wkh#OP;3F#surmhfw#uhihuhqfh#zhe#sdjh=
kwwsv=22zzz1ohrqdugrploldql1frp2hq2op;3f2

Hohfwurqlf#gldjudpv#dqg#¬upzduh#vrxufh#frgh=
kwwsv=22jlwkxe1frp2ohrplo:52OP;3F

Wkh#Kdfndgd|#sdjh#ghglfdwhg#wr#wkh#OP;3F=
kwwsv=22kdfndgd|1lr2surmhfw24985790op;3f0froru0frpsxwhu
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Shuihfwlrq#lv#qrw#ehlqj #shuihfw/#exw#
frqwlqxdoo|#vwulylqj#iru #lw1#0##MRKDQQ#
JRWWOLHE#ILFKWH

Jhqwohphq/#zh #duh#forvh1#Yhu|#forvh#
wr#shuihfwlrq#lq#d#ylghr #jdph #dqg#
hyhu|wklqj# lqvlgh#d#4177#Pe#glvf #
+zkhq# wkh# zruog# zdv # vwloo# vlpsoh/#
uljkwB/#QgQ,1

Lq#4<<7#Ux«*q*Wxpeoh#rq #wkh#Dpljd #
pdunhw/#d#pdunhw#vkdnhq#e| #wkh#idloxuh#
ri #Frpprgruh/ #lpsrvlqj #lwvhoi#dv#rqh #
ri #wkh#ehvw#vhfxulwlhv#ri #wkdw#shulrg #
dqg#shukdsv#ri#doo#wlph1
Qrzdgd|v/ #wkh#jdph #qrw#rqo| #frq¬upv #
wkh#txdolwlhv#lw#vkrzhg #dw#wkh#wlph/#
exw# lw# zloo# eoxu# pdq| # wkdw# zhqw#
xqqrwlfhg # dw# wkdw# wlph/# exw# wkdw#
qrzdgd|v#duh#zruwk#gxvwlqj1

Wkh#jdph #lv#ghyhorshg#rq #irxu #zruogv#
+glylghg#lqwr#irxu #vhfwlrqv, #dqg#lv#d#
sodwirup#jdph #zlwk#d#vwurqj#vkrrwlqj #
*hp#xs#yhlq/#wrgd|#lw#frxog #eh#fodvvl¬hg#
ehwzhhq# d# Uxq# q# Jxq # dqg# d#
Phwurlgydqld1#Ghyhorshg#e| #wkh#gxr #
nqrzq #dv#Zxqghunlqg #+Urelq#Ohy|#
dqg#Mdvrq#Shunlqv,#lw#lpphgldwho| #
dwwudfwv#xv#iru #lwv#whfkqlfdo#uhdol}dwlrq#

dqg#wudqvsruwv#xv#lqwr#d#jdph #zlwk#
ixulrxv #exw#dw#wkh#vdph #wlph#frpsoh{ #
dqg#ydulhg#phfkdqlfv1
Wkh#surwdjrqlvw#lv#d#fkxee| #er| #qdphg #
Ux«#Urjhuv/ #zkr #pxvw#froohfw#d#qxpehu #
+lqglfdwhg#e| #dssursuldwh#frxqwhuv#
dw#wkh#wrs#ri #wkh#vfuhhq,#ri #uhg/#juhhq #
dqg#eoxh#pdueohv#wr#¬qlvk#wkh#ohyhov1#
Zlwkrxw#wkhvh#|rx #fdqqrw#dffhvv #wkh#
qh{w# ohyho1# Phdqzkloh/# eorz # xs#
hyhu|wklqj#lq#iurqw#ri#klp$
Wkh# prphqw # ri # %ghvwuxfwlrq%# lv#
srvvleoh#wkdqnv#wr#¬yh#gl«huhqw#w|shv#
ri #zhdsrqv #udqjlqj #iurp #wkh#vlpsoh#
pdfklqh #jxq #wr#wkh#prvw#srzhuixo #
odvhu/#wkurxjk #wkh#urfnhw#odxqfkhu#ru#
wkh#ghydvwdwlqj#­dphwkurzhu1#Rqh#ri #
wkh#juhdwhvw#lqqrydwlrqv #ri #wkh#jdph #
olhv#suhflvho|#lq#wkh#pdqdjhphqw #ri #
wkh#duvhqdo=#dupdphqw#kdv#lq¬qlwh#
dppxqlwlrq #exw#grhv #qrw#odvw#iruhyhu1#
D#vshfldo#edu#ghfuhdvhv#udslgo|#zlwk#
wkh#sdvvdjh #ri #vhfrqgv #lqghshqghqw#
ri #wkh#eorzv #h{sorghg1#Rqfh #|rx #uhdfk#
wkh#hqg#|rx #uhwxuq#wr#wkh#gljql¬hg #
exw#qrw#%hqmr|deoh%#fodvvlf#vkrw1#Wr#
dyrlg #wkh#vlwxdwlrq#wkh#rqo| #wklqj#rxu #
idw#khur#fdq #gr #lv#froohfw#wkh#qxphurxv #
srzhu #xsv#suhvhqw#lq#wkh#ohyhov1#Lw#
pd| #vhhp #olnh#d#olplwdwlrq#exw#lw#

��� ����������������� ��������
�$�?�D�O�J�M=#Uhqhjdgh
�#�@�Q�@�G�J�K�@�M=#Zxqghunlqg
�8�@�<�M=#4<<7
�&�@�I�M�@=#Sodwirup2Vkrrw*hp#xs
�/�G�<�O�A�J�M�H=#Dpljd2FG65
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dfwxdoo|#pdnhv #wkh#dfwlrq#iudqwlf#dqg#
wkh#ixq #fxuyh#dozd|v#dw#lwv#ehvw/#doorzlqj #
|rx #wr#h{soruh#wkh#jdph #lq#hyhu|#srvvleoh#
kxugoh1

Dovr#uhpdundeoh#lv#wkh#frqirupdwlrq #
ri #wkh#ohyhov/#wkh#glvsrvlwlrq #dqg#wkh#
ehkdylru# ri # wkh# hqhplhv1# Ghvljqhg #
vshfl¬fdoo|#wr#irufh #wkh#sod|hu#wr#idfh #
wkh#sdwk#lq#vshhg/#exw#dovr#doorzlqj #
wkhp#wr#h{soruh#pdsv #+zklfk #duh#uhdoo|#
ydvw,#dqg#idfh #slwidoov#zlwk#d#plqlpxp #
ri#wdfwlfv1
Wkh#lqwhqvlw|#ri #dfwlrq#wkhq#ehfrphv #
ex}}lqj/ #glvshqvlqj #hqwhuwdlqphqw#lq#
lqgxvwuldo#txdqwlwlhv$

Zkdw# derxw# wkh# gl®fxow|# fxuyhB#
Ux«*q*Wxpeoh#lv#vwulfw#exw#idlu1#Qhyhu#
lqfruuhfw#dqg#dozd|v#doorzv#|rx #wr#
frqwlqxh #r«hulqj/ #wkdqnv#wr#dq#h{fhoohqw#
frqwuro#v|vwhp/#ydulrxv#zd|v #wr#gr #vr1
Dqg#wkh#frqwuro#v|vwhp#lv#wkh#uhdo#pxvw0
kdyh#rq #zklfk #wkh#Zxqghunlqg #exlow#
wklv#mhzho1#Hyhq#zlwk#d#vlqjoh#exwwrq#
dqg#ghvslwh#wkh#h{fhvvlyh #lqhuwld/#wkh#
fduh#zlwk#zklfk #lw#zdv #ghvljqhg #doorzv#
xv#doprvw#wrwdo#frqwuro#ryhu#Ux«/#zkr #

uxqv/#mxpsv/#vzlpv/ #folpev #dqg#eodvwv#
hyhu|wklqj# zlwk# suhflvlrq # dqg#
qdwxudoqhvv>#zklfk #lv#yhu|#uduh#lq#pdq| #
rwkhu#vlplodu#surgxfwv#ri #wkrvh#wlphv#
+dqg#dovr#lq#pdq| #prghuq #jdphv,1 #Wkh#
uhvxowB#H{fhoohqw#jdphsod|/ #hqkdqfhg #
e|#dq#lpsdfw#vrxqgwudfn$

L#zloo#frqfoxgh #e| #wdonlqj#derxw#judsklf #
fuhdwlrq1#Fohdq/#ixoo#ri #froruv #dqg#oljkw#
h«hfwv#+uhpdundeoh#wkrvh#ri #wudqvlwlrq#
ehwzhhq#oljkw#dqg#gdun,/#dozd|v#shuihfw#
dqlpdwlrqv #dqg#dq#lpsuhvvlyh #dwwhqwlrq#
wr# ghwdlo1# Wklv# zdv # srvvleoh# zkhq #
surjudpphuv # zhuh# ohiw# wr# zrun #
shdfhixoo|#dqg#sdvvlrqdwho|#dqg#wklv#
zdv #zkdw#wkh|#nqhz #krz #wr#jhw#rxw#ri #
wkh#Iulhqg1

Ux«*q*Wxpeoh/#p| #orugv/#lv#wkh#vzdq #
vrqj # ri # Frpprgruh # Dpljd1 # D#
pdjql¬fhqw # vrqj # wkdw# dssurdfkhv #
shuihfwlrq#dqg#ghprqvwudwhv#krz #wkdw#
pdfklqh #zdv #deoh#wr#jr #eh|rqg #wkh#
plvpdqdjhphqw#ri#lwv#pdqdjhuv1
Pdvwhuslhfh$

e|#�"�<�M�G�J���-�
���#�@�G���,�<�M���/�D�M�<�U�U�D�I�D

�V���&�<�H�@�K�G�<�T��������
Zhoo#ghvljqhg#dqg#lpphqvh#
ohyhov/#h{fhoohqw#frqwuro#
v|vwhp/#vwulfw#exw#idlu#dqg#
lpphgldwho|#sod|deoh1

�V���+�J�I�B�@�Q�D�O�T��������
D#juhdw#surgxfw#wkdw#zloo#nhhs#

|rx#exv|#iru#d#yhu|#orqj#wlph#

dqg#wkdw#suryhv#wkdw#lw#zdv#

srvvleoh#lq#d#4177#­rss|#glvn1#

\rx#fdq*w#plvv#lw#qrz1
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Ehwzhhq#wkh#odwh#;3v #dqg#hduo|#<3v/#
wkh#VDZ#ihow#d#vwurqj#suhvvxuh#lq#iurqw#
ri #wkh#Qlqwhqgr#krph #sod|jurxqg1 #
N|rwr*v#prvw#idprxv #eudqgv#zhuh#
Vxshu#Pdulr#dqg#Ohjhqg#ri#]hogd1
Li#Pdulr #kdv#wr#zdlw#d#olwwoh#orqjhu#
+4<<4#zlwk#wkh#duulydo#ri #Vrqlf,/ #Vhjd #
ghflghv #wr#ghyhors#d#frpshwlwru #ri #
wkh#zhoo0nqrzq#Usj #]hogd#rq #wkh#;0
Elw#sodwirup#fdoohg#Vhjd #Pdvwhu#v|vwhp1#
Ehwzhhq#4<;< #dqg#4<<3/#wkdqnv#wr#
wkh# Jrogh# D{h# eudqg# dqg# lwv#
hqwkxvldvwlf#ohyhudjh/#kh#fuhdwhg#wklv#
Jrogh#D{h#Zduulru1

Lq#wkrvh#|hduv#L#zhqw#d#olwwoh#ghdi/#
elvhfwhg#e| #wkh#pdjd}lqhv #ri #wkh#
vhfwru#ru#doprvw/#exw#L#pxvw#dgplw#
wkdw#lw#lv#d#yhu|#jrrg#surgxfw1

Li#|rx #duh#idploldu#zlwk#]hogd/#Jroghq#
D{h#Zduulru#zloo#ihho#olnh#krph1 #Wkh#
sorw#lv#fodvvlf/#zh #zloo#sod|#lq#wkh#uroh#
ri #wkh#khur/#zkr #fdph #wr#ghvwur|#
Ghdwk#Dgghu#+klvwrulfdo#hqhp| #ri #wkh#
Jroghq#D{h#vdjd, #dqg#wr#hqg#klv#uhljq #
ri #whuuru#lq#wkh#zruog#ri #Iluhzrrg1 #Lq#
vkruw/#wkh#sorw#lv#vlplodu#wr#]hogd#dqg#
wkh#ploolrqv#ri #rwkhu#dgyhqwxuh#jdphv1
Wr#jhw#wr#wkh#edg#jx| #rq #gxw|/#zh #
qhhg#wr#froohfw#qlqh#fu|vwdov#klgghq#
lq#qlqh#gl«huhqw#gxqjhrqv #vfdwwhuhg#
doo#ryhu#Iluhzrrg1 #D#ixuwkhu#dgydqwdjh#
wr#frqwlqxh #wkh#jdph #lv#wkh#sohwkrud#
ri #klgghq#vhfuhwv/#plql0jdphv/ #flwlhv#
wr#h{soruh/#vlgh#txhvwv#wr#vroyh#dqg#
vkrsv1#
Wkhuh#duh#vr #pdq| #duhdv#wr#h{soruh#
dqg#orfdwh#dqg/#olwhudoo|/#d#vhfuhw#lq#
hyhu|#zruog#wkdw#zh #zloo#ylvlw1#Lq#vrph #
sodfhv#zh #zloo#eh#deoh#wr#h{soruh#duhdv#
xvlqj # remhfwv# vxfk # dv# fdqrhv/ #
plqlerdwv #ru#rwkhu#wkdw#zloo#doorz#xv#
wr#uhdfk#duhdv#wkdw#duh#gl®fxow#wr#
uhdfk#zlwkrxw1#Wklv#zdv #plvvlqj #iurp #
wkh#¬uvw#Ohjhqg#ri #]hogd/#d#kxjh #zruog#
wr#h{soruh#iuhho|1#Hdfk#zruog#lv#zhoo#
fkdudfwhul}hg#dqg#vshfl¬f #dqg#wkhuh#
lv#dovr#d#ehdxwlixo#ixoo0erglhg#vhfwlrq#
ghglfdwhg#wr#pdjlf1 #Olnh#]hogd#iru #

Qhv/#zh #fdq #vdyh#jdph #surjuhvv #khuh1
L#phdq/ #lw*v#d#qlfh #jdph/ #fodvvlf#exw#
frpshoolqj1

Judsklfdoo|#lw#zdv #oljkw#|hduv#frpsduhg #
wr# Qlqwhqgr*v# ulydo1# Yhu|# fduhixo#
judsklfv # dqg# zhoo# ghwdlohg1# Zlwk#
h{fhoohqw#xvh#ri #Vdz#;0elw#sdggohv1#
Yhu|#­xlg #dqg#zhoo#dqlpdwhg1#Dovr#
ehdxwlixo#lv#wkh#udwkhu#hslf #rshqlqj #
lqwurgxfwlrq1#Lq#vkruw/#d#qlfh #glvsod|#
ri #wkh#judsklf #fdsdelolwlhv#ri #wkh#Vhjd #
Pdvwhu#V|vwhp1

Yhu|#olwwoh#vrxqg/ #wkh#pxvlf #lv#qrw#
qhjdwlyh#lq#lwvhoi#exw#lq#wkh#orqj #uxq#
lw#lv#qhuyh0zudfnlqj #dqg#uhshwlwlyh#
dqg#vhhphg #xqvxlwdeoh#lq#vrph #jdph #
srlqwv1#Wkh#Ervv #pxvlf #lv#ehdxwlixo#
dqg#wkh#vrxqg #h«hfwv#lq#jhqhudo#duh#
h{fhoohqw1

Judsklfv
Khuh*v#rqh #ri #wkh#duhdv#zkhuh#wkh#
jdph #uhdoo|#vklqhv#frpsduhg #wr#]hogd/#
lw#kdv#mxvw#zrqghuixo #judsklfv1 #Vrph #
ri #wkhp#duh#qrw#yhu|#lqqrydwlyh#+sdggoh#
h{fkdqjh #ervvhv #dozd|v#erwkhu#ph #
dqg#vrph #pd| #kdyh#xvhg#d#ihz #pruh #

���������������
�#����
�"�
����������

�8�@�<�M=#4<<4
�$�?�D�O�J�M=#Vhjd
�#�@�Q�@�G�J�K�@�M=#Vhjd
�&�@�I�M�@=#Dfwlrq#Usj
�/�G�<�O�A�J�M�H=#Vhjd#Pdvwhu#V|vwhp



Sdjh#87#ri#98 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#6

�&� �,�$���3�$�2�3�(�-�&

ghwdlov,/#exw#wkh|#duh#vwloo#zrqghuixo1#
Orwv#ri #froruv #dqg#­xlg #pryhphqw/ #lw*v#
zhoo#grqh1#Wkh#rshqlqj #vwru|#lv#ghfhqw/#
exw#wkh#wlwoh#vfuhhq#lv#d#uhdo#vkrzfdvh #
ri#zkdw#VPV#fdq#gr1

Vrxqg#dqg#pxvlf
Khuh#zh #¬qg#wkh#jdph #d#olwwoh#odfnlqj1#
Rqh#ri #]hogd*v#prvw#phprudeoh #wklqjv#
zdv # wkh# pxvlf/ # zklfk # ¬w# shuihfwo|1#
Dowkrxjk# wkh# pxvlf # lq# Jroghq# D{h#
Zduulru#lv#qrw#qhfhvvdulo|#qhjdwlyh/#lw#
vlpso| #ehfrphv #d#elw#dqqr|lqj #dqg#
uhshwlwlyh#dqg#vrphwlphv #grhvq*w#uhdoo|#
¬w1#Wkh#pxvlf #ri #wkh#gxqjhrqv #frxog #
kdyh#ehhq#pruh #glvwxuelqj/#hyhq#li#wkh#
pxvlf #ri #wkh#ervvhv #lv#ehdxwlixo1#Wkh#
vrxqg #h«hfwv/#krzhyhu/ #duh#jrrg/ #pxfk #
ehwwhu#wkdq#zkdw#|rx*oo#¬qg#lq#]hogd1

Wkh#frqwurov#dw#wkh#ehjlqqlqj #duh#d#
olwwoh# zreeo|/ # wkh# fkdudfwhu# kdv# d#
whqghqf|#wr#pryh #d#olwwoh#lq#wkh#zurqj #
gluhfwlrq#xqwlo#|rx #jhw#xvhg#wr#lw/#exw#
lw*v#qrw#d#elj #ghdo1#Vrph #hqhplhv #uhtxluh#
juhdwhu#suhflvlrq #dqg#sxwurssr #wkh#
froolvlrq #lv#qrw#wkh#ehvw#dqg#zloo#d«hfw#
wkh#jdphsod| #dv#d#zkroh1#Krzhyhu #wkh#
yhu|#vlpsoh#frq¬jxudwlrq #dqg#lqwhuidfh#
zlwk#gl«huhqw#hohphqwv#duh#qrw#edg1#Lw#
pd| #kdyh#ehhq#d#jrrg #lghd#wr#kdyh#wzr#
vhsdudwh#vorwv/#rqh #iru #d#zhdsrq #dqg#
rqh #iru #dq#lqvwuxphqw#2#pdjlf/ #exw#
vlqfh #|rx #qhyhu#uhdoo|#qhhg#wr#xvh#wzr#
dw#wkh#vdph #wlph/#lw#grhvq*w#fkdqjh #
pxfk1

Wkh#ghjuhh#ri #fkdoohqjh#ri #wkh#jdph #
zloo#nhhs#xv#exv| #iru #vhyhudo#krxuv #dqg#
zloo#qrw#eruh#xv1

L#kdyh#wr#dgplw/#lw*v#d#jrrg #jdph$ #Wkdw*v#
yhu|#jrrg1 #Rqh#ri #wkh#ihz #DUsjv #e| #
VPV#wkdw#L#hqmr|hg#sod|lqj #wr#wkh#hqg1#

Dowkrxjk#lw#lv#yhu|#vlplodu#wr#wkh#]hogd#
vdjd/ #lw#lv#yhu|#zhoo#grqh #whfkqlfdoo|#
dqg#suhvhqwv#d#jrrg #ghjuhh#ri #fkdoohqjh1#
Lw#grhv #qrw#lpsuryh #wkh#jhquh #exw#ohwv#
lwvhoi#eh#sod|hg#zlwk#sohdvxuh1#Wrr#edg#
Vhjd #kdvq*w#frqwlqxhg #wr#ghyhors#wklv#
Vslq#R«#vhulhv#rq #rwkhu#frqvrohv #dv#
zhoo#ehfdxvh #wkh#fkdup #ri #wkh#Jroghq#
D{h#zruog#lv#dozd|v#uhpdundeoh1#Wu|#lw#
dqg#sod|#zlwk#lw1

\rx # zloo# ¬qg# wkh# fduwulgjh# dw#
%vfdqgdorxv%#sulfhv#dqg#p| #dgylfh #lv#
wr#wu|#uhvhdufklqj #ru#xsordglqj #wkh#
Urpd # rq #dq#hyhugulyh# ru#hpxodwru1#
Wkhuh#lv#qr #orfdol}dwlrq#lq#Lwdoldq/#exw#
lw#grhv#qrw#d«hfw#pxfk1

e|#�"�<�M�G�J���-�
���#�@�G���,�<�M���/�D�M�<�U�U�D�I�D

�V���&�<�H�@�K�G�<�T��������
Frqwurov#qrw#dozd|v#shuihfw#gr#
qrw#khos#|rx#wdnh#lpphgldwh#
frq¬ghqfh#zlwk#wkh#jdph1#Wrr#
edg#ehfdxvh#wkh#jdph#v|vwhp#
dqg#wkh#grxeoh#vorw#iru#
zhdsrqv#dqg#pdjlf#duh#qrw#
edg#dw#doo1

�V���+�J�I�B�@�Q�D�O�T��������
Pdq|#vlghtxhvwv/#pdq|#remhfwv#
wr#uhfryhu#dqg#vhfuhwv#wr#
xqyhlo#doo#dffrpsdqlhg#e|#
zrqghuixo#judsklfv#zloo#nhhs#
|rx#exv|#iru#txlwh#d#zkloh1

�.�4�1���%�(�-� �+���2�"�.�1�$
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Ehlqj #d#whhq#lq#wkh#;3v #qrw#rqo| #phdqw#
glvfryhulqj # lqfuhdvlqjo| # lqqrydwlyh#
frpsxwhuv #dqg#frlq0rsv #gd| #diwhu#
gd|/ #exw#dovr#zlwqhvvlqj #wkh#eluwk#ri #
uhdo#fruqhuvwrqhv#dqg#pdvwhuslhfhv#
ri#flqhpd#dqg#pxvlf1#

Dqg#pd|eh #zkloh#zh #zhuh#frs|lqj #
iurp #PF #Plfurfrpsxwhu #wkh#odwhvw#
olvw#iru #rxu #Ylf 53#ru#Frpprgruh #97#
zkloh#olvwhqlqj#rq #wkh#udglr#wr#\rx #
Vkrrn #ph #Doo#qljkw#orqj #DF2GF#rq #WY#
wkh|#zhuh#jrlqj #wr#wudqvplw#rqh #ri #
wkh#odvw#vflhqfh #¬fwlrq#¬opv#uhohdvhg#
lq#wkh#suhylrxv#wzr2wkuhh#|hduv1#
Reylrxvo| # li# zh # zdqwhg# wr# wudyho#
wkurxjk #wlph#zh #orrnhg#Edfn#wr#wkh#
Ixwxuh#exw#zkhq #zh #qhhghg#d#elw#ri #
khdowk|#whuuru#dqg#dguhqdolqh/#wkh#
fkrlfhv#zhuh#qrw#odfnlqj#dw#doo1#

Dolhq*v#vdjd/ #zklfk #uhfhqwo|#hyroyhg#
lqwr# Surphwkhxv# dqg# Fryhqdqw/#
pdqdjhg #wr#eulqj #wr#rxu #vfuhhqv#wkh#
sxuhvw#whuuru#frplqj #iurp #vsdfh #lq#
wkh#irup #ri #lpsrvlqj/ #wuhdfkhurxv#
dqg# ohwkdo# fuhdwxuhv# ghvljqhg # e| #
Jljhu*v # jhqlxv/ # dqlpdwhg# e| # rxu #
Udpedogl#zlwk#d#qhphvlv/ #wkh#|rxqj #
Vljrxuqh| #Zhdyhu/#ghwhuplqhg#dqg#
vh{| # dw# wkh# vdph # wlph/# deoh# wr#

xqghuvwdqg#ehiruh#wkh#uhvw#ri #wkh#fuhz #
wkdw#wkrvh#ehdvwv#irxqg #rq #d#uhprwh#
Hduwk#vwdu#frorq| #vkrxog#qhyhu#duulyh#
rq#hduwk1#
#
Dqg#zkloh#whfkqrorjlhv #lq#wkh#odwh#
4<;3v #zhqw#iurp #; #wr#49#elwv#wkh#
ghvluh#wr#uholyh#wkdw#flqhpdwlf #hslf #lq#
wkh#irup #ri #d#ylghr #jdph #juhz #vwurqjhu#
exw#rqo| #zlwk#wkh#dgyhqw#ri #wkh#qhyhu#
irujrwwhq#Dpljd #frpsxwhu #+pdgh#e| #
Frpprgruh, #dq#Hqjolvk#surjudpplqj #
whdp# pdqdjhg # wr# jlyh # wr# wkh#
frppxqlw| #ri #ylghr #sod|huv#d#jdph #
deoh#wr#uhfuhdwh#wkh#whqvlrq#vhhq#lq#
¬op1#

Whdp#4: #iru #Dpljd #zdv #v|qrq|prxv #
ri #txdolw|#dqg#+riwhq,#dovr#gl® fxow|#
exw#lq#wkh#fdvh #ri #Dolhq#Euhhg#lw#zdv #
fohdu#wkdw#lw#frxog #qrw#eh#d#zdon#wr#
hvfdsh #iurp #d#[hqrpruskl0lqihvwhg #
vsdfh #edvh#zlwkrxw#orvlqj #d#wrq#ri #olyhv1#

Wkh#jdph #glgq*w#kdyh#wkh#ruljlqdo #
olfhqvh/#exw#zkdw#zdv #wkhuh#zdv #hqrxjk #
wr# uhfuhdwh# rq # rxu # prqlwruv # wkh#
dguhqdolqh#ri #kxqwlqj #jldqw#ixfnlqj #
exjv#zlwk#dflg#lqvwhdg#ri#eorrg1
Wkh#plvvlrqv #zhuh#txlwh#vlpsoh=#uhdfk#
wkh#h{lw/#uhdfk#wkh#h{lw#zlwklq#d#wrwdo#

�
��������������������
�/�G�<�O�A�J�M�H=#Frpprgruh#Dpljd
�&�@�I�M�@=#Dfwlrq

�1�@�G�@�<�N�@���?�<�O�@=#4<<4
�1�@�Q�D�@�R�@�?���Q�@�M�N�D�J�I=#Dolhq#Euhhg#
Vshfldo#Hglwlrq#<5#ç#Dpljd#HFV
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qxpehu #ri #vhfrqgv #diwhu#ghvwur|lqj #
vrph # uhdfwruv# exw# wkh# ode|ulqwklqh#
vwuxfwxuh#ri #wkh#ohyhov#zdv #qrw#vr #hdv| #
dw#doo1#

Wkh#fruulgruv #zhuh#riwhq#orfnhg#e| #
hohfwurqlfdoo|# dfwlydwhg# grruv/ # wkh|#
qhhghg#nh|v #wr#eh#rshqhg #dqg#vfdwwhuhg#
dfurvv #wkh#ohyhov#wkhuh#zhuh#qhyhu#
hqrxjk1 #Lw#zdv #wkhuhiruh#qhfhvvdu| #wr#
dffhvv #vrph #whuplqdov#orfdwhg#lq#vshfl¬f #
orfdwlrqv#lq#rughu#wr#dffhvv #wkh#fhqwudo#
frpsxwhu #ri #wkh#edvh#+ru#wkh#qhyhu#
irujrwwhq# Lqwh{# V|vwhp, # dqg# xvlqj #
uhfryhuhg#fuhglwv#|rx #frxog #ex| #nh|v/ #
xsjudghv/ #qhz #zhdsrqv/ #dppxqlwlrq #
dqg#phglnlwv#hvvhqwldo#wr#vdyh#rxu #vnlq#
iurp #frqwlqxrxv #dqg#lqfhvvdqw#dolhq#
dwwdfnv1
##
Wkh# Dolhq# Euhhg# vhulhv# uhfhlyhg#
qxphurxv #iroorz0xsv=#Dolhq#Euhhg#5#
Wkh#kruuru#frqwlqxhv #dqg#Dolhq#Euhhg#
Wrzhu# Dvvdxow# zkhuh# wkh# wzr0
glphqvlrqdo #judsklf #ri #wkh#jdph #zdv #
eurxjkw #wr#wkh#xsshuprvw #ohyho#zlwk#
wkh#khos#ri #wkh#DJD#fklsvhw#+prxqwhg#
rq #wkh#odwhvw#Dpljd #prghov #4533 #dqg#
7333, #soxv#wzr#6G#fkdswhuv#wkdw#wulhg#
wr#sxvk #wkh#Dpljd #dufklwhfwxuh#eh|rqg #
lwv#olplwv#+krzhyhu#uhtxlulqj #dgglwlrqdo#
h{sdqvlrq #fdugv#wr#eh#deoh#wr#hqmr|#
hyhu|wklqj#lq#ixoo#vfuhhq#zlwk#d#ghfhqw#
iudphudwh,1#

Whdp#4: # #zhuh#wkh#dxwkru#ri #rwkhu#
phprudeoh #wlwohv#vxfk #dv#wkh#Zrupv #
vdjd #rq #Dpljd/SF #dqg#Frqvroh/ #dv#zhoo#
dv#wkh#Surmhfw#[ #vkrrwhu/#wkh#Vxshuiurj #
sodwirup#dqg#wkh#Erg|#Eorzv1

Uhfhqwo|/#Whdp#4: #wulhg#wr#h{kxph #wkh#
eudqg# iurp # wkh# sdvw# zlwk# qhz # 6G#

hslvrghv #rq #SF#dqg#Frqvroh #zlwkrxw/#
krzhyhu/ #ehlqj #dv#lqflvlyh #dv#iru #wkh#
¬uvw#5G#fkdswhuv#rq#Dpljd1#
#
Ri#wkh#ruljlqdo #Dolhq#Euhhg#wkhuh#duh#
dovr#uhpdnhv#sxeolvkhg#rq #Sod|vwdwlrq#
7#dqg#SV#Ylwd#dowkrxjk/#shuvrqdoo|/#L#
uhfrpphqg #sdo|#wkh#ruljlqdo #vdjd #lq#
Dpljd #hpxodwlrq#rq #SF#zlwk#ZlqXdh #
wr#uhdoo|#xqghuvwdqg#zkdw#lw#ihow#olnh#
edfn #wkhq/#lq#wkh#hduo|#<3v/#zkhq #wkh#
ixfnlqj #dolhqv#fdph #rxw#ri #wkh#zdoov#ri #
rxu#ehgurrpv$

e|#�%�G�<�Q�D�J���2�J�G�?�<�I�D

�V���&�<�H�@�K�G�<�T��������
Ilqdoo|#d#jdph#zkhuh#vxuylylqj#
krughv#ri#dolhqv#fdq#uhfuhdwh#
wkh#whqvlrq#ri#wkh#flqhpdwlf#
eorfnexvwhu1#Wkh#¬uvw#fkdswhu#
ri#dq#xqr® fldo#vhulhv#deoh#wr#
jlyh#wkh#sod|hu#sod|delolw|#dqg#
vdwlvidfwlrq#zlwk#d#elw#ri#
vwudwhj|#wkdw#glg#qrw#kxuw1

�V���+�J�I�B�@�Q�D�O�T��������
Wkh#jdph#zdv#qrw#yhu|#orqj#
exw#jlyhq#wkh#gl® fxow|#wr#jhw#
wr#wkh#hqg#zdv#qr#d#slhfh#ri#
fdnh1#Zh#uhfrpphqg#wkh#
Vshfldo#Hglwlrq#<5#yhuvlrq#wkdw#
pdgh#wkh#jdph#voljkwo|#hdvlhu1#
Li#e|#orqjhylw|#zh#dovr#phdq#
gxudelolw|#L#zrxog#vd|#wkdw#
hyhq#diwhu#63#|hduv#d#khdowk|#
jdph#ri#Dolhq#Euhhg#lq#
hpxodwhg#yhuvlrq#lv#vwloo#
vdwlvi|lqj#wrgd|$

�.�4�1���%�(�-� �+���2�"�.�1�$
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Diwhu# d# orqj# dqg# vxowu|# Dxjxvw#
vshqw# hqwluho|# lq# Plodq/# vzhdwlqj#
xqghu# d# euhdwklqj# pdvn# dqg#
orrnlqj# iru# vrph# wlwohv# ri# wkh# sdvw#
wkdw# sdvvhg# d# olwwoh# xqqrwlfhg#
dowkrxjk# yhu|# frro# wr# sod|# zlwk/# L#
pdgh# p|# xpswhhqwk# glvfryhu|#
wkdqnv# pdlqo|# wr# rog# Lwdoldq#
qhzvvwdqg# fdvvhwwhv# ri# wkh# ;3v1#
Wkh|# riwhq# lqfoxghg# vpdoo# jdphv#
wkdw#zhuh#doprvw#lpsrvvleoh#wr#¬qg#
lq# wkhlu# ruljlqdo# yhuvlrq1# Vwloo# wkh|#
ghvhuyhg#vrph#dwwhqwlrq#jlyhq#wkh#
sod|delolw|# dqg# hqwhuwdlqphqw# wkh|#
jdyh#xv#gxulqj#wkh#erulqj#vxpphu#
dqg# krolgd|# diwhuqrrqv# dqg# dovr#
gxulqj# hyhqlqjv# hqwluho|# ghglfdwhg#
wr#rxu#ylghr#jdph#vwdwlrq1#

Wklv# wlph# lw*v# wkh# wxuq# ri# d# skrqh#
whfklh/# zkrvh# qdph# lv# Iudqwlf#
Iuhgglh$# Wklv# lv# d# jdph# wkdw#
suhvhqwv# lwvhoi# dv# wkh# fodvvlf# el0
glphqvlrqdo# sodwirup# rq# vhyhudo#
ohyhov# zlwk# orwv# ri# vwdluv/# lq# wklv#
fdvh# whohskrqh# srohv# rq# zklfk# wr#
folpe# dqg# ghvfhqg# wr# dyrlg#
hqhplhv# dqg# froohfw# wkh# hvvhqwldo#
lwhpv# wr# ¬qlvk# wkh# ohyho1# \rx# dovr#
kdyh# wr# jude# dv# pdq|# erqxvhv# dv#
|rx#fdq#wr#lqfuhdvh#|rxu#vfruh1#

Wkdw#ehlqj#vdlg/#wklv#frxog#rqo|#eh#
d# vlpsoh# jdph# fdsdeoh# wr#
hqwhuwdlq#|rx#d#gr}hq#plqxwhv/#exw#
wkh# gl®fxow|# lv# fhuwdlqo|# qrw#
odfnlqj/#vr#wkd# fkdoohqjh#ehfrphv#
pruh# dqg# pruh# lqwhuhvlqj# dv# |rx#
surfhhg$#Wkh#vwdluv#frxog#qrw#kdyh#
jrqh# xs# ru# grzq# erwk# vlghv/# soxv#
wkh|#frxog#eorfn#wkh#sdvvdjh#wr#jr#
ixuwkhu/# sxwwlqj# xv# lq# d# ghdg# hqg#
zdlwlqj#rqo|#iru#ghdwk1#

Lq# vkruw/# wr# frpsohwh# hdfk# ohyho#
|rx# kdyh# wr# uhfryhu# doo# wkh#
vsdunolqj# srwv# vfdwwhuhg# durxqg#
wkh# ohyho# dqg# dyrlg# wkh# prqvwhuv#
fdoohg# %Juhheolhv%# wkdw# fkdqjh#
dsshdudqfh# lq# hdfk# ohyho1# Zkhq#
|rx# kdyh# vxffhvvixoo|# uhdfkhg#
kljkhu# ohyhov# ri# sod|/# |rx# zloo# dovr#

vhh# qlfh# ghwdfkhv/# yhu|# w|slfdo# ri#
wkh# sodwrirupv# lq# wkh# ;3v1# Wkh|#
vruw# ri# jlyh# wkdw# h{wud# wrxfk# ri#
hqwhuwdlqphqw# dqg# uhzdug# rxu# elj#
h«ruwv1#

Wkh#pxvlf#vrxqgwudfn#lv#yhu|#jrrg#
wkdqnv# wr# wxqhv# iurp# vxffhvvixo#
dqg# srsxodu# vrqjv# olnh# Errjlh#
Ihyhu/# Grq*w# Eulqj# Ph# Grzq/# hwf1#
Pd|eh#L*p#ehlqj#uhshwlwlyh/#exw#wkh#
F97# dozd|v# r«huhg# wkh# prvw#
ehdxwlixo#pxvlf#lq#p|#rslqlrq#dqg#L#
vrphwlphv#zrqghu#krz#wkh|#frxog#
kdyh# jrwwhq# doo# wkrvh# vxffhvvixo#
vrqjv# dqg# frqyhuwhg# wkhp# lqwr#
hljkw#elwv$#

Iru# wkrvh# ri# |rx/# oryhuv# dqg#
h{shuwv# ri# wkh# sodwirup# jhquh/# zloo#
|rx#gh¬qlwho|#¬qg#vrph#ruljlqdolw|#
lq# wklv# jdph# ru# shukdsv# lw# zdv#
ehwwhu#wr#vd|#olplwdwlrqvB#

Zhoo/# olnh# dq|# jdph# zruwk|# ri#
uhvshfw/# rqfh# |rx# jhw# xvhg# wr# lwv#
jdphsod|/# lw# zloo# eh# sxuh# ixq$# Wkh#
jdphv# doprvw# lpsrvvleoh# wr# ¬qlvk#
zhuh#frxqwhg#rq#wkh#¬qjhuv#ri#rqh#
kdqg# dqg# L# zrq*w# olvw# doo# wkh# wlwohv#
khuh# vlqfh# |rx# zloo# vxuho|# kdyh#
qrwlfhg# dqg# sod|hg# wkhp# vr# pdq|#
wlphv1#

P|#krsh/#rq#wkh#rwkhu#kdqg/#lv#wkdw#
doo#ri#|rx#kdg#d#jrrg#wlph#rq#wkhvh#
uhfhqw# krolgd|v# vxuho|# d# olwwoh#
gl«huhqw# iurp# xvxdo1# Rxu# dwwhqwlrq#
zdv# qr# gl«huhqw# lq# ¬qglqj# vrph#
revfxuh# dqg# jrrg# jdphv1# Vr# zdv#
rxu# sdvvlrq# iru# uhwurjdplqj# wkdw#
nhsw# xv# frpsdq|# qrw# rqo|# gxulqj#
wkh# orfngrzq# prqwkv/# exw# dovr# rq#
wkh# vhd# ehdfkhv# dqg# prxqwdlq#
fkdohwv/#hwf1#

Ehiruh# vd|lqj# jrrge|h# L#
uhfrpphqg# |rx# wr# dozd|v# whoo#
|rxuvhoi#zkhq#wdnh#rq#d#qhz#jdph=#
%Qrwklqj#lv#lpsrvvleoh$%
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�8�@�<�M=#4<;6
�#�@�Q�@�G�J�K�@�M=#Frpphufldo#Gdwd#
V|vwhpv

�/�G�<�O�A�J�M�H=#Frpprgruh#97
�&�@�I�M�@=#Sodwirup

�V���&�<�H�@�K�G�<�T��������
Uljkw#ohyho#ri#gl®fxow|#dqg#yhu|#
ixq#rqfh#|rx#jhw#xvhg#wr#lw$

�V���+�J�I�B�@�Q�D�O�T��������
Qrw#vr#orqj#wr#¬qlvk/#exw#vxuho|#d#
vrxufh#ri#jrrg#frpsdq|$
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Wdnh#frqwuro#ri#Eree|#wkh#frs#lq#d#
qljkwpduh#odqgvfdsh1#

Dv# wkh# forxgv# uroo# wkuhdwhqlqjo|#
ryhu# |rxu# khdg/# |rxu# jrdo# lv# wr#
furvv# ¬iwhhq# vfuhhqv# wr# uhdfk# wkh#
errwk# ri# Sxqfk# dqg# Mxg|/# zkhuh#
Mxg|#zdv#orfnhg#xs#e|#wkh#edg#jx|#
rq#gxw|/#Pu1#Sxqfk1#

Reylrxvo|/# Pu1# Sxqfk# kdv# sxw#
ydulrxv# revwdfohv# lq# Eree|*v# zd|=#
wkhuh# duh# krohv# wr# folpe# ryhu# zlwk#
ðshuihfw# sl{hoð# suhflvlrq/# ­|lqj#
wrpdwrhv# dqg# fxvwdug# fdnhv/#
pdjlf# fdushwv# wr# ulgh# dqg/# ri#
frxuvh/# Pu1# Sxqfk# klpvhoi/# zkr# lv#
pruh# wkdq# uhdg|# wr# vwde# |rx# zlwk#
klv# vzrug# wr# suhyhqw# |rx# iurp#
prylqj# iruzdug#lq#|rxu#jdph#sdwk#
dqg#frpsohwlqj#lw1

L# kdyh# sod|hg# erwk# wkh# F97# dqg#
F49# yhuvlrqv# dqg/# dowkrxjk# wkh#
F97# kdv# pruh# UDP# dqg# d# ehwwhu#
dxglr2ylghr# frpsduwphqw# rq# lwv#
vlgh# wkdq# lwv# *vpdoohu# eurwkhu*/# L#
wklqn# wkdw# rq# wkh# odwwhu# wkh#
shuirupdqfh# lv#ehwwhu/#wkh#jdph#lv#
qlfhu#dqg#pruh#sod|deoh1

Lq# F97# wkh# fkrlfh# ri# frorxuv# glg#
qrw# vhhp# uljkw# wr# ph# dqg#
vrphwklqj# lv# orvw# lq# whupv# ri#
jdphsod|1

Lq# wkh# F49# rq# wkh# frqwudu|# wkh#
judsklf# lv# sohdvdqw/# wkh# froruv# duh#
qrw# h{fhvvlyh# dqg# Eree|*v#
fkdudfwhu# lv# zhoo# gudzq/# dowkrxjk#
vrphwlphv# |rx# qrwlfh# gxulqj# wkh#
jdph# vrph# fkurpdwlf# ghihfwv#
nqrzq# dv# %froru0fodvk%/# w|slfdo#
dovr#ri#Vshfwuxp#jdphv1#
Wkh# vrxqg# lv# ixqfwlrqdo# dqg# wkhuh#
lv# d# qlfh# phorg|# sod|hg# dv# d#
uhzdug# iru# uhdfklqj# wkh# hqg# ri#
hdfk#vfuhhq1#

Wkh# frqwurov# duh# vlpsoh# dqg#
uhvsrqg# vprrwko|# dqg# wkh#
gl®fxow|/#frqwlqxlqj#rq#wkh#ydulrxv#
jdph# vfuhhqv/# jurzv# lq# wkh# uljkw#
zd|1#
Reylrxvo|/# wkh# pruh# |rx# jhw# lqwr#
wkh#jdph/#wkh#pruh#gl®fxow#lw#lv1

Vrphwlphv#sod|#fdq#eh#iuxvwudwlqj/#
hvshfldoo|# zkhq# mxpsv# qhhg# wr# eh#
wlphg# zlwk# h{wuhph# suhflvlrq# wr#
dyrlg# ­|lqj# gheulv/# dqg# h{dfwo|# dw#
wkh#uljkw#srlqw#rq#wkh#vfuhhq1#

Wkhuh# lv# dovr# d# wlph# olplw# wr#
frpsohwlqj# hdfk# vfuhhq/# exw# wkh#
jdph# lv# vwloo# yhu|# sod|deoh/# dqg#
zlwk# d# olwwoh# sudfwlfh# lw# fdq# eh#
frpsohwhg1# Dowkrxjk# Eree|# fdq#
qhyhu#uhvw#0#mxvw#dv#kh#pdqdjhv#wr#
vdyh# Mxg|/# Pu1# Sxqfk# duulyhv# dqg#
sxvkhv# khu# dzd|# djdlq/# dqg# wkh#
jdph#uhwxuqv#wr#wkh#ehjlqqlqj$

Zlwk#lwv#vwuhqjwkv#dqg#zhdnqhvvhv/#
L#vwloo#frqvlghu#lw#d#jrrg#jdph/#dqg#
lw# lv# dovr# rqh# ri# wkh# ¬uvw# L# kdyh#
sod|hg# lq# p|# %juhhq# |hduv%/# vr# L#
ihho# sduwlfxoduo|# dwwdfkhg# wr# wklv#
jdph#dovr#iru#wklv#uhdvrq1
Juhhwlqjv#wr#doo#dqg111#vhh#|rx#qh{w#
wlph$
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�8�@�<�M=#4<;6
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�/�G�<�O�A�J�M�H=#]{#Vshfwuxp/#
Frpprgruh#97/#Frpprgruh#
49/#Frpprgruh#YLF0 53/#
Dpvwudg#FSF/#PV[/#Wdwxqj#
Hlqvwhlq
�&�@�I�M�@=#Sodwirup

�V���&�<�H�@�K�G�<�T��������
Vprrwk#sod|/#zlwk#d#zhoo0
fdoleudwhg#lqfuhdvlqj#ghjuhh#ri#
gl® fxow|1#Lw#lv#wkh#lghdo#jdph#iru#
wkrvh#zkr#kdyh#d#jrrg#h|h/#idvw#
uh­ h{hv#dqg#wkh#uljkw#dprxqw#ri#
sdwlhqfh1#

�V���+�J�I�B�@�Q�D�O�T��������
Lw#lv#suredeo|#gl® fxow#wr#sod|#lw#
pdq|#wlphv/#ehfdxvh#wkh#jdph#
qhyhu#hqgv#exw#dozd|v#vwduwv#
djdlq#iurp#wkh#ehjlqqlqj1
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Wkh#jurxs #fdoohg#De|vv#lq#uhfhqw#|hduv#
kdv#jlyhq #xv#d#vhulhv#ri #uhpdnh#jdphv #
ri#juhdw#fodvvlfv/#doo#fdoohg#Wlq|1

D#uhpdundeoh#mre#wkdw#kdv#dozd|v#
ehhq#yhu|#vxffhvvixo#dprqj#xvhuv1

Lq#wklv#krw#ïdeqrupdoð #vxpphu #wkh|#
uhohdvhg# Wlq|# Ereeoh/# d# ïshuihfw#
dufdghð#frqyhuvlrq #+dv#wkh#ghyhorshuv#
fdoo#lw,#iru#Dpljd1

Wkh#ruljlqdo #yhuvlrq#uhohdvhg#lq#wkh#
;3v/ #dowkrxjk#sohdvdqw#dqg#h«hfwlyh/#
odfnhg#vlplodulw|#zlwk#wkh#glqlqj #urrp #
pdfklqh #dqg#zdv #d#sruw#ri #wkh#Dwdul#
VW#yhuvlrq/#suhflvho|#zk| #wkh#De|vv#
froohfwlyh#kdqghg#ryhu#wkh#ruljlqdo #
jdph #frgh #dqg#sxoohg#wklv#yhuvlrq#rxw1
Ehiruh#wkh#¬qdo#yhuvlrq/#wkh|#sxw#rq #
wkh#pdunhw#+iru#iuhh,#vhyhudo#ehwd#
yhuvlrqv#wkdw#jdyh#krsh1

Zkdw#kdyh#wkh|#fkdqjhg #ru#lpsuryhgB
Khuh#duh#vrph #lpsuryhphqwv #iurp #
wkh#ruljlqdo#jdph#iru#Dpljd=
0# Lw# rqo| # qhhgv# d# vlqjoh# 4:;ne #
%orzhufdvh%#¬oh#+wkh#ruljlqdo #qhhghg#
d#ixoo#glvn,
0#83#isv#+lqvwhdg#ri#58#isv,
0#65#frorxuv#+lqvwhdg#ri#49,
0#483#srzhu#xsv#+lqvwhdg#ri#73,
0#Ruljlqdo#vfuhhq#khljkw#ri #557#sl{hov#
+zdv#rqo|#533#sl{hov,
0#Doprvw#doo#vsulwh#dqlpdwlrqv #+kdg#
rqo|#derxw#53(#dqlpdwlrqv,
0#Surjuhvv#vfuhhq#+qrw#dydlodeoh,
0#Elj #Hqhplhv#dqlpdwlrq #hyhu|#49wk#
ohyho#+qrw#dydlodeoh,
0# Sod|hu# Wzr# Mrlq# dqlpdwlrq # +qrw#
dydlodeoh,
0#Elj#Vfruh#lpdjhv#+qrw#dydlodeoh,
0# H{whqghg# dqlpdwhg# vfuhhq# +qrw#
dqlpdwhg,
0# Dqlpdwhg# Srwlrq# Vfuhhq# +qrw#
dqlpdwhg,
0#Dqlpdwhg#lqwurgxfwlrq#+qrw#dqlpdwhg,
0#Dqlpdwhg#Ervv #¬jkw#+lw#zdv #d#vwloo#
lpdjh,
0#Pxowlsoh#Ilqdov#+kdg#rqo| #rqh #hqglqj,

Doo#suhplvhv#pdlqwdlqhg1
Txdolwdwlyho|#lw#lv#d#ehdxwlixo#vljkw#dqg#
dovr#iurp #wkh#dxglr #srlqw#ri #ylhz #zh #
kdyh#d#ehdxwlixo#frqyhuvlrq #dqg#dq#
dxglr#txdolw|#ri#doo#uhvshfw1

Doo#hqfrglqj #kdv#ehhq#shuiruphg #zlwk#
Dpljd #F2F#. #. #Frpsloh #dqg#fdq #eh#
ylhzhg#rq#wkh#ghyhorshuv*#vlwh1

Exw111#Dqg#|hv/#wkhuh#lv#d#exw111

Lw*v#qrw#uhdoo|#shuihfw#dufdgh1#

Lw*v# yhu|# qlfh/ # yhu|# vlplodu/# zhoo#
ghyhorshg#exw#lw*v#h{fhvvlyho| #hdv|1#
Vlpsol¬hg1

Vrph #srzhu #xsv#dqg#erqxvhv #duh#
devhqw#ru#lq#lqfruuhfw#srvlwlrqv #+dqg#
L#nqrz/ #L*p#slfn|, #dqg#wkhuh#duh#qr #
vhfuhw#urrpv #+uhdo#uhvlvwdqfh#fkdoohqjh#
ri#wkh#ruljlqdo#jdph,1

Wrr#edg/#ehfdxvh #wkh#ghyhorsphqw#
lv#uhdoo|#doprvw#shuihfw#dqg#wrwdoo|#
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vlplodu#wr#wkh#ruljlqdo1

Wkh#ghflvlrq #wr#uhohdvh#wkh#¬qdo#yhuvlrq#
d#zhhn#diwhu#wkh#odvw#ehwd#lv#dovr#fulwlfdo1#
L#zrxog#kdyh#orvw#d#ihz#pruh#zhhnv1

Fdxwlrq#lv#qrw#d#idloxuh1#Kh*v#dozd|v#d#
ehdxwlixo#Exeeoh#Ereeoh1

Wkh#jdph #lv#dydlodeoh#lq#DGI#irupdw#
iru #doo#Dpljd #zlwk#dw#ohdvw#4#pe #ri #udp/#
lw# dovr# uxqv# shuihfwo|# hpxodwhg# rq #
ZlqXDH#dqg#zlwk#wkh#Fruhv#rq #wkh#
P|vwhuISJD1

e|#�"�<�M�G�J���-�
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�V���&�<�H�@�K�G�<�T��������
Lw#lv#dq#doprvw#shuihfw#
h{shulhqfh1#
Sod|deoh#dv#wkh#prvw#fodvvlf#
Exeeoh#Ereeoh#exw#lq#vrph#
sodfhv#qrw#txlwh#dv#%shuihfw%#
dv#surplvhg1

�V���+�J�I�B�@�Q�D�O�T��������
Lw*v#vwloo#Exeeoh#Ereeoh/#exw#lw*v#
pxfk#vlpsohu#dqg#zlwk#pdq|#
jdsv#+ODFN#ri#wkh#vhfuhw#
urrpv$$#qeQ,1
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P|# h{shulhqfh# dv# d# ylghr# sod|hu# zdv#
eruq# lq# wkh# dufdghv# ri# wkh# ;3v# dqg#
hduo|# <3v1# Dw# p|# krxvh/# krzhyhu/# L#
dozd|v# suhihuuhg# frpsxwhuv# dqg# vr# L#
zhqw# iurp# wkh# ohjhqgdu|# frpprgruh#
97# gluhfwo|# wr# p|# ¬uvw# SF# 6;91# L#
edvlfdoo|# frpsohwho|# vnlsshg# wkh#
frqvroh# skdvh/# hvshfldoo|# wkh# 490elw#
rqhv1#

Wkdqnv# wr# frpsxwhuv# L# glvfryhuhg# wkh#
skhqrphqrq# ri# hpxodwlrq# dqg# wklv#
doorzhg#ph/#dqg#vwloo#doorzv#ph#wrgd|/#
wr#sod|#jhpv#iurp#wkh#sdvw1
Dprqj#wkhvh#wlwohv#wrgd|#L#zdqw#wr#whoo#
|rx# derxw# p|# idyrulwh/# zklfk#
xqiruwxqdwho|# glg# qrw# kdyh# wkh#
frqvlghudwlrq# wkdw# lw# ixoo|# ghvhuyhg=# L#
dp# wdonlqj# derxw# Eodfn# Wkruqh# Vxshu#
Qlqwhqgr#yhuvlrq1

Wkh#wlwoh#zdv#ghyhorshg#e|#Eol}}dug#iru#
Lqwhusod|# lq# 4<<7# +SF# dqg# Pdf,# dqg#
4<<8#+VQHV#dqg#vdz#65{#BBB,#dqg#wklv#
douhdg|# lv# d# khoo# ri# dq# ruljlq1# Exw#
eh|rqg#lwv#qreoh#ruljlqv/#Eodfn#Wkruqh#
vsruwv# dq# ruljlqdo# jdphsod|# wkdw# lv#
lqfuhgleoh#wr#wklv#yhu|#gd|1

Ohw*v# vwduw# zlwk# vrph# klvwru|1# Lq# wklv#
jdph#zh#sod|#lq#wkh#vkrhv#ri#N|oh/#khlu#
wr# wkh# wkurqh# ri# d# nlqjgrp# wkdw# zdv#
frqtxhuhg# e|# wkh# zlfnhg# Vduodf# zkr/#
wkdqnv#wr#dq#dup|#ri#rufv/#uhgxfhg#wkh#
Dqgurwkl# shrsoh# wr# vodyhu|1# Vwduwlqj#
iurp# wkh# xvxushu*v# plqhv/# zh# pxvw#
folpe# wkh# ydulrxv# ohyhov# wr# wkh#¬qdo#
fodvk# zlwk# Vduodf# klpvhoi# dqg# eulqj#
rughu#edfn#wr#wkh#nlqjgrp1
Wkh# jdph# lv# d# sodwirup# lq# shuihfw#
Sulqfh# ri# Shuvld# dqg# Dqrwkhu# Zruog#
vw|oh/# zlwk# pryhv# dqg# g|qdplfv# wkdw#
dovr#uhplqg#ri#wkh#ehdxwlixo#Iodvkedfn1#
Rxu#jrdo#lv#wr#jhw#sdvw#hyhu|#vfuhhq#e|#
prylqj# wkurxjk# vwdluv/# eulgjhv/#
sodwirupv/#mxps#krohv#dqg#prqvwhuv#wr#
nloo1
Rxu# khur# lv# duphg# zlwk# d# srzhuixo#

sxps# ul­ h# wkdw# errvwv# eh|rqg# ohyhov#
dqg# fdq# dovr# froohfw# dqg# lqyhqwru|#
juhqdghv/# nh|v/# udglr0frqwuroohg#
erpev#dqg#khdolqj#srwlrqv1
Lq# rughu# wr# ryhufrph# hdfk# vfuhhq# zh#
pxvw# dozd|v# wklqn# fduhixoo|# derxw# wkh#
uljkw# pryh# wr# pdnh# dqg# mxvw# vr# riwhq#
zh# zloo# kdyh# wr# vroyh# ulggohv# ru#¬qg#
klgghq#sdvvdjhv1

Gxulqj# rxu# mrxuqh|# zh# zloo# hqfrxqwhu#
rufv#dqg#prqvwhuv#zlwk#zkrp#zh#pxvw#
hqjdjh# lq# ghdgo|# gxhov1# Zh# fdq# dovr#
lqwhudfw# zlwk# Dqgurwkl# sulvrqhuv# zkr#
zloo# jlyh# xv# lpsruwdqw# lqirupdwlrq# ru#
jlyh# # xv# remhfwv# wr# xvh# lq# rxu#
dgyhqwxuh1

Rqfh# duulyhg# lq# wkh# wkurqh# urrp/# wr#
ghihdw#wkh#zlfnhg#Vduodf#zh#pxvw#xvh##
rxu# ehvw# pryhv/# qdpho|# mxpsv/#
grgjlqj# dqg# uroolqj/# rwkhuzlvh# zh# zloo#
qhyhu#vxffhhg#rq#wkh#prqvwhu1

Eodfk# Wkruqh# kdv# ehdxwlixo# judsklfv/#
zlwk# ghwdlohg# dqg# frorxuixo# vsulwhv1#
H{fhoohqw# lv# dovr# wkh# vrxqg#
frpsduwphqw# zlwk# pxvlf# dqg# h«hfwv#
wkdw#khos#fuhdwh#wkh#uljkw#dwprvskhuh1
Eodfn# Wkruqh# lv# gh¬qlwho|# urxjk# dqg#
ylrohqw/# dv# hylghqfhg# e|# wkh#
frqwlqxrxv# eorrgvkhg# ru# wkh#
srvvlelolw|#ri#hyhq#vkrrwlqj#dqg#nloolqj#
sulvrqhuv1# Xqiruwxqdwho|/# wklv#
frqwulexwhg#wr#wkh#fulwlflvp#ri#wklv#wlwoh#
dqg# dovr# kdpshuhg# wkh# ghvljq# ri# d#
srvvleoh# iroorz0xs/# zklfk# zrxog# kdyh#
ehhq#devroxwho|#zhofrph1

Qrqhwkhohvv/# L# uhdoo|# uhfrpphqg# |rx#
wr# uhwulhyh# wklv# pdvwhuslhfh# wkdw# |rx#
zloo# qhyhu#¬qg# lq# wkh# udqnlqjv# ri# wkh#
ehvw#jdphv#ri#wkh#Vxshu#Qlqwhqgr/#exw#
wkdw#qhyhuwkhohvv#r«huv#d#wuxo|#xqltxh#
jdplqj#
h{shulhqfh1##########################################
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Eodfn#Wkruqh#wdnhv#wkh#

sod|delolw|#ri#Sulqfh#ri#Shuvld#

dqg#Iodvkedfn#wr#wkh#kljkhvw#

ohyho1#Li#|rx#olnh#wkh#jhquh#|rx#

zloo#vwloo#oryh#lw#qrzdgd|v1

�V���+�J�I�B�@�Q�D�O�T��������
Hyhu|#mxps/#hyhu|#pryhphqw/#

hyhu|#vkrw#pxvw#eh#wkrxjkw#dqg#

fdofxodwhg1#Wklv#pdnhv#wkh#jdph#

yhu|#orqj1#Lq#wkh#hqg#|rx#zloo#¬qg#

wkdw#|rx#zloo#qhhg#vhyhudo#krxuv#

ri#sod|#wr#¬qlvk#lw1
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Li#wkhuh*v#rqh#wklqj#frpsxwhuv#dqg#
frqvrohv#hqwkxvldvwv#kdyh#ohduqhg/#
lw*v# wkdw# revrohvfhqfh# vrrqhu# ru#
odwhu# frphv1# Lw# frxog# eh# lq# d# |hdu/#
¬yh#ru#whq/#exw#lq#wkh#hqg#d#v|vwhp#
lv# lqhylwdeo|# ohiw# rq# wkh# ehqfk/#
zkloh# rwkhu# pruh# srzhuixo# dqg#
yhuvdwloh# pdfklqhv# wdnh# lwv# sodfh1#
Exw# zkdw# kdsshqv# wr# wkrvh# wkdw#
ohdyh# wkh# pdunhwB# Duh# wkh|#
ghvwlqhg# wr# glvdsshdu# lqwr#
phpru|/# uhphpehuhg# rqo|# e|# d#
jurxs#ri#qrvwdojlf#hqwkxvldvwvB#

Qrw#qhfhvvdulo|1#

Wkhuh# duh# shrsoh# zkr# vwloo# eholhyh#
lq#wkh#sdvw#dqg#dfwlyho|#vxssruw#lw>#
wklv#lv#zk|#ïklvwrulfð#frqvrohv#dqg#
frpsxwhuv# duh# hqulfkhg# e|# qhz#
dqqxdo# uhohdvhv/# ghyhorshg# zlwk#
sdvvlrq# dqg# ghglfdwlrq# e|# wuxh#
urpdqwlf#khurhv1#
Rqh# ri# wkh# prvw# lqwhuhvwlqj#
h{dpsohv/# lq# wklv# vhqvh/# lv#
Vwxupzlqg/# d# krul}rqwdo# vfuroolqj#
vkrrwhu# fuhdwhg# e|# wkh# Jhupdq#
whdp#Gxudqln1#

Ruljlqdoo|# eruq# rq# Dwdul# Mdjxdu#
edfn#lq#4<<:/#xqghu#wkh#whpsrudu|#
wlwoh# ïQdwlyhð/# wkh# jdph# zdv# wkhq#
pryhg# ¬uvw# wr# Qxrq/# rqh# ri# wkh#
gdunhvw# frqvrohv# hyhu/# ¬qdoo|#
¬qglqj# d# krph# rq# Guhdpfdvw1#
Uhohdvhg#xqghu#wkh#odeho#Uhg#Vsrw#
Jdphv# lq# 5346/# Vwxupzlqg# lv# d#
ghprqvwudwlrq# ri# krz# vnloo# dqg#
vwxeeruqqhvv# fdq# ryhufrph# wkh#
fkdoohqjh#ri#wlph1##

Diwhu#d#fkruhrjudsklf# lqwurgxfwru|#
ixoo# prwlrq# ylghr/# zh# duh#
lqwurgxfhg# wr# wkh# pdlq# phqx/#
wkurxjk# zklfk# zh# fdq# hqwhu# wkh#
olyh# jdph1# Vl{whhq# wuxo|# dfwlrq0
sdfnhg#ohyhov#dzdlw#xv/#glylghg#lqwr#
vhyhq# zruogv/# zlwk# d# kxqguhg#
gl«huhqw# hqhplhv# zdlwlqj# iru# xv#
dqg# derxw# wzhqw|# jldqw# ervvhv# wr#
idfh1# Frqvlghulqj# wkh# dyhudjh#
olihvsdq#ri#vxfk#d#vkrrwhu/#zh#duh#

dw#devroxwho|#uhpdundeoh#ohyhov1#
Ohw*v# vwduw# zlwk# wkh# dhvwkhwlf#
lpsodqw=#judsklfdoo|#Vwxupzlqg#zloo#
pdnh#|rxu#mdz#gurs#wr#wkh#jurxqg1#

Wkh# surjudpphuv# vtxhh}hg# wkh#
Guhdpfdvw# olnh# d# ohprq/# dqg# |rx#
fdq#vhh#wkh#uhvxow1#

Wkh# judsklfv# hqjlqh# ihdwxuhv#
shuihfwo|# ixvhg# wzr0glphqvlrqdo#
dqg# wkuhh0glphqvlrqdo# hohphqwv#
wrjhwkhu/# lqwhudfwlyh# edfngursv/#
sduwlfoh# h«hfwv/# uh­ hfwlrqv/# ­ xlg#
vlpxodwlrq# dqg# wrqv# ri# hqhplhv#
vlpxowdqhrxvo|#rq#vfuhhq1#

Wkh# ohyhov# duh# vxusulvlqjo|# ydulhg/#
erwk# iru# vhwwlqjv# dqg# wkhphv/# dqg#
duh# fkdudfwhul}hg# e|# lpshffdeoh#
­ xlglw|/# zklfk# uhpdlqv# frqvwdqw#
hyhq# zkhq# zh# phhw# wkh# jljdqwlf#
ervvhv/# ehdxwlixoo|# dqlpdwhg1#
Zdwfklqj# hyhu|wklqj# pryh# rq#
vfuhhq#pdnhv#d#fhuwdlq#lpsuhvvlrq/#
hvshfldoo|# zkhq# rxu# ehoryhg#
Guhdpfdvw# lv# dwwdfkhg# yld# d# YJD#
fdeoh#wr#d#FUW#prqlwru1#

Wkh# dxglr# ghsduwphqw# dovr#
ghihqgv# lwvhoi# yhu|# zhoo/# zlwk# d#
vrxqgwudfn#ri#h{fhoohqw#txdolw|#+dv#
h{shfwhg# iurp# Jhupdq#
frpsrvhuv,/# dozd|v# ¬wwlqj# dqg#
lqwhjudwhg# lqwr# wkh# dfwlrq1# Wkh#

��������� �������$����������������
����� �����"������

�/�P�=�G�D�N�C�@�M=#Gxudqln
�8�@�<�M=#5346
�/�G�<�O�A�J�M�H=#Guhdpfdvw
�&�@�I�M�@=#Vkrrw*hp#xs
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h«hfwv# duh# dovr# zhoo# uhdol}hg# dqg#
orxg#wr#wkh#uljkw#srlqw1#

Rqh#ri#wkh#prvw# lqwhuhvwlqj#dvshfwv#
ri# Vwxupzlqg# lv# wkdw# lw# zdv# qrw#
ghvljqhg# iru# dq# dxglhqfh# ri# mxvw#
vqhdnhuv# +BBB,1# Hyhq# wkrvh# zkr# gr#
qrw# kdyh# pxfk# h{shulhqfh# lq# wkh#
jhquh# zloo# eh# shuihfwo|# frpiruwdeoh/#
wkdqnv#wr#wkh#srvvlelolw|#ri#fkrrvlqj#
wkh# ohyho# ri# gl®fxow|/# dv# zhoo# dv#
ehlqj#deoh#wr#vdyh#surjuhvv#rq#hdfk#
qhz# fkdswhu# uhdfkhg1# Lq# wklv# zd|#
wkh#fkdoohqjh#lv#pruh#dffhvvleoh#dqg#
pdnhv#wkh#jdph#uhdoo|#iru#hyhu|rqh1#
Doo# w|shv# ri# frqwuroohuv# duh#
vxssruwhg/# iurp# vwdqgdug# sdgv# wr#
dufdgh#vwlfnv/#wkh#YPX#dqg#hyhq#wkh#
Uxpeoh# Sdfn# +zklfk# lv# dovr#
frq¬jxudeoh,1

Lq# dgglwlrq# wr# wkh# qrupdo# prgh#
wkhuh# lv# dovr# wkh# dufdgh# prgh/#
zkhuh# zh# kdyh# wr# ryhufrph# vl{#
ohyhov# zlwkrxw# frqwlqxlqj/# dqg# d#
zkroh# vhulhv# ri# h{wudv# vxfk# dv#
wursklhv#+vlplodu#wr#wkrvh#ri#prghuq#
jdphv,/# zklfk# rshq# d# vhfwlrq#
ghglfdwhg# wr# suhsdudwru|# gudzlqjv/#
vnhwfkhv#dqg#prghov1#
Wkhuh#lv#dovr#wkh#srvvlelolw|#wr#hqwhu#
|rxu#vfruh#rq#wkh#r®fldo#jdph#vlwh1

Vr/#zkdw#gr#|rx#vd|B#Vwxupzlqg#lv#d#
wuxh#dfw#ri#oryh#iru#Guhdpfdvw/#zklfk#
qr# volglqj# vkrrwhu# +BBB,# vkrxog#
plvv1# Li# |rx# duh# lq# wkh# prrg# wr#
vshqg# dqg# zdqw# wr# orrn# iru# wkh#
olplwhg# hglwlrq/# |rx# zloo# dovr# ¬qg# d#
FG# zlwk# wkh# vrxqgwudfn# dqg# rqh# ri#
wkh# ervvhv# +d# jldqw# rfwrsxv,# lq# d#
yhu|#fxwh#vriw#wr|#yhuvlrq1#Iru#wkrvh#
zlwkrxw#wkh#Vhjd#krph#frqvroh/#|rx#
fdq# vwloo# uhfryhu# wkh# odwhvw# H[#

yhuvlrq/# zklfk# lv# dydlodeoh# rq# SF/#
[er{#Rqh#dqg#Vzlwfk1#

Vwxupzlqg# lv# wkhuhiruh# dq# h{dpsoh#
wr# iroorz# dqg# ghprqvwudwhv# rqfh#
djdlq# wkdw# rxu# ehoryhg# pdfklqhv#
fdq# frqwlqxh# wr# dpd}h# xv/# ghvslwh# #
ri# wkh# pdunhw# # orjlf# dqg# wkh#
sulqflsoh# ri# revrohvfhqfh1# Wkh# sdvw#
kdv# sdvvhg/# exw# lw# fdq# dozd|v# olyh#
djdlq=# wkh# lpsruwdqw# wklqj# lv# qrw# wr#
vwrs#eholhylqj#lq#lw1

Vhh#|rx#qh{w#wlph$
#######################################
e|#�%�@�?�@�M�D�>�J���W� �M�U�<�F���X���&�J�M�D

�V���&�<�H�@�K�G�<�T��������
Wkdqnv#wr#d#uhpdundeoh#ydulhw|#
ri#hqylurqphqwv#dqg#
vlwxdwlrqv/#dv#zhoo#dv#d#vfdodeoh#
ohyho#ri#gl®fxow|/#wkh#jdph#lv#
yhu|#lpphgldwh#dqg#ixq/#
pdnlqj#lw#vxlwdeoh#iru#erwk#
qhzfrphuv#dqg#idqv#ri#wkh#
jhquh1

�V���+�J�I�B�@�Q�D�O�T��������
Wkh#dprxqw#ri#ohyhov/#prghv#

dqg#rswlrqv/#pdnh#wkh#jdph#

pxfk#pruh#hqgxulqj#wkdq#wkh#

dyhudjh#ri#wkh#jhquh/#jlylqj#

|rx#d#frpsohwh#dqg#odvwlqj#

h{shulhqfh1
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Wkh#prvw#ehdxwlixo#jdph #lq#wkh#zruogB#
IrrwedooB#Qr/#Vhqvlwlyh#Vrffhu$

Ilid #5353 #dqg#SHV#duh#rqo| #vxffhvvruv #
wr# zkdw# lv# wkh# devroxwh# nlqj # ri #
frpsxwhu #dqg#frqvroh #irrwedoo#jdphv1
Ruljlqdoo|#uhohdvhg#rq #Dpljd #dqg#odwhu#
RQ#DWDUL#VW#dqg#SF#GRV/#Vhqvleoh#
Vrffhu #fkdqjhg #wkh#zd| #zh #sod|hg#
irrwedoo#rq#rxu#jdplqj#sodwirupv1

Lw#lv#shukdsv#wkh#prvw#frqyhuwhg#dqg#
lplwdwhg#jdph #ri #lwv#nlqg#dqg/#dowkrxjk#
lw#kdv#d#orw#ri #|hduv#rq #lwv#edfn/ #lw#kdv#
d#uhdoo|#lpsuhvvlyh#idq#edvh1
Lpsuhvvhg# hqrxjk # wr# pdnh # klp #
lppruwdo1#Ryhu#wkh#|hduv#lw#kdv#ehhq#
frqwlqxrxvo| #xsgdwhg#dqg#¬qlvkhg/#
sod|hg#dqg#uhsod|hg#e|#doo#idqv1

Lq#wklv#xqiruwxqdwh#5353 #wkh#er|v #ri #
vhqvleohvrffhu1gh#frph #rxw#zlwk#wklv#
ï gh¬qlwlyhð#yhuvlrq1
Vhqvleoh#Zruog#ri #Vrffhu #5353 #lv#d#
Zlqgrzv # dssolfdwlrq# pdgh # e| #
glvdvvhpeolqj # yhuvlrq# Wzr# ri # wkh#
Vhqvleoh#Zruog#ri #Vrffhu #<92<: #jdph1
Hqodujhg#dqg#h{sdqghg/ #xsgdwhg#zlwk#

doo# sod|huv# lq# wkh# fxuuhqw# pdunhw1#
Lpphqvh #lv#wkh#gdwdedvh#ri #sod|huv#
dqg#holjleoh#qdwlrqv#+5733#whdpv#dqg#
59/333#sod|huv,1

Zkdw#hovh#wkh|*yh#dgghg1#Vxssruw#iru #
vwdwh0ri0wkh0duw#XVE#frqwuroohuv/#qhz #
uhvfxh#v|vwhp/#pxowlsod|hu#jdplqj #
fdsdelolwlhv#dqg#hyhq#d#iuhh#whdp#dqg#
sod|hu#ge#xsjudgh#v|vwhp1

Wkh#jdph #kdvq*w#fkdqjhg1 #Lw*v#dozd|v#
wkdw#ehdxwlixo#surgxfw#|rx #fdph #rxw#
lq#*<71#Idvw/#g|qdplf #dqg#doo#edvhg#
rq #wkh#sod|hu*v#ï g|qdplf ð#edoo#frqwuro1

Sod|deoh#dqg#zlwk#hwhuqdo#orqjhylw|/ #
hvshfldoo|#lq#wklv#yhuvlrq#wkdw#lv#dozd|v#
xsgdwhg#dqg#xsgdwdeoh1

Diwhu#doo/#wkh#yhuvlrq#lv#dovr#dydlodeoh#
iru #Dpljd #+D933#ru#D4533#zlwk#7#PE#
ri#IDVWUDP/#h{rwlf#exw#lw#fdq#¬w,1

Orrn #lw#xs#dqg#grzqordg #lw#+lw*v#rq #
vdoh#rq #JRJ #iru #mxvw#xqghu#5#hxurv,1
Irrwedoo#kdv#qhyhu#ehhq#vr#ixq1

e| ���"�<�M�G�J���-�
���#�@�G���,�<�M���/�D�M�<�U�U�D�I�D

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

�8�@�<�M=#5353
�$�?�D�O�J�M=#IUHHZDUH#ç#
VHQVLEOHVRFFHU1GH
�#�@�Q�@�G�J�K�@�M=#Vhqvleoh#Vriwzduh#
+ruljlqdo#yhuvlrq,#ç#Pdq|#
pruh##ghyhorshuv#vlqfh#wkhq
�&�@�I�M�@=#Vsruwv#vlpxodwlrq
�/�G�<�O�A�J�M�H=#SF2DPLJD

�V���&�<�H�@�K�G�<�T��������
Shuihfw#frqwurov#dqg#judgxdo#
ohyho#ri#gl® fxow|1#H{fhoohqw#DL#ri#
wkh#whdpv1#Lpsuhvvlyh#xsgdwhv#
dqg#wkh#srvvlelolw|#wr#vwd|#xs#wr#
gdwh#lq#wkh#ixwxuh1

�V���+�J�I�B�@�Q�D�O�T������������
���$�O�@�M�I�<�G��������
L#fdqqrw#xvh#qxpehuv1#Vhqvleoh#
Vrffhu#kdv#jrqh#eh|rqg#wlph#
dqg#klvwru|#dqg#kdv#d#uhdoo|#
lqfuhgleoh#idqedvh1#Dozd|v#
xsgdwhg/#dozd|v#orqj0olyhg111#vr#
HWHUQDO1
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�1�@�O�M�J�,�<�B�<�U�D�I�@�� �6�J�M�G�?# dv# dq# dshulrglf #
pdjd}lqh #hqwluho|#dg0iuhh#lv#d#qrq0sur¬w#
surmhfw#dqg#idoov#r« #dq| #frpphufldo #flufxlw1#

Doo#wkh#sxeolvkhg#pdwhuldo#lv#surgxfhg#e|#
wkh#uhvshfwlyh#dxwkruv#dqg#sxeolvkhg#
wkdqnv#wr#wkhlu#dxwkrul}dwlrq1

�1�@�O�M�J�,�<�B�<�U�D�I�@���6�J�M�G�?���D�N���G�D�>�@�I�N�@�?���P�I�?�@�M��
�O�C�@���O�@�M�H�N���J�A��
� �O�O�M�D�=�P�O�D�J�I���-�J�I�"�J�H�H�@�M�>�D�<�G���2�C�<�M�@� �G�D�F�@��
���
�����(�I�O�@�M�I�<�O�D�J�I�<�G�����"�"���!�8���-�"���2� �����
����
kwwsv=22fuhdwlyhfrpprqv1ruj2olfhqvhv2
e|0qf0vd27132

Wklv#lv#d#kxpdq0uhdgdeoh#vxppdu|#ri#
+dqg#qrw#d#vxevwlwxwh#iru,#wkh#olfhqvh1

\rx#duh#iuhh#wr=
�2�C�<�M�@#è#frs|#dqg#uhglvwulexwh#wkh#
pdwhuldo#lq#dq|#phglxp#ru#irupdw
� �?�<�K�O#è#uhpl{/#wudqvirup/#dqg#exlog#
xsrq#wkh#pdwhuldo
Wkh#olfhqvru#fdqqrw#uhyrnh#wkhvh#
iuhhgrpv#dv#orqj#dv#|rx#iroorz#wkh#
olfhqvh#whupv1

Xqghu#wkh#iroorzlqj#whupv=
� �O�O�M�D�=�P�O�D�J�I#è#\rx#pxvw#jlyh#dssursuldwh#
fuhglw/#surylgh#d#olqn#wr#wkh#olfhqvh/#dqg#
lqglfdwh#li#fkdqjhv#zhuh#pdgh1#\rx#pd|#
gr#vr#lq#dq|#uhdvrqdeoh#pdqqhu/#exw#qrw#
lq#dq|#zd|#wkdw#vxjjhvwv#wkh#olfhqvru#
hqgruvhv#|rx#ru#|rxu#xvh1

�-�J�I�"�J�H�H�@�M�>�D�<�G#è#\rx#pd|#qrw#xvh#wkh#
pdwhuldo#iru#frpphufldo#sxusrvhv1

�2�C�<�M�@� �G�D�F�@#è#Li#|rx#uhpl{/#wudqvirup/#ru#
exlog#xsrq#wkh#pdwhuldo/#|rx#pxvw#
glvwulexwh#|rxu#frqwulexwlrqv#xqghu#wkh#
vdph#olfhqvh#dv#wkh#ruljlqdo1

�-�J���<�?�?�D�O�D�J�I�<�G���M�@�N�O�M�D�>�O�D�J�I�N#è#\rx#pd|#
qrw#dsso|#ohjdo#whupv#ru#whfkqrorjlfdo#
phdvxuhv#wkdw#ohjdoo|#uhvwulfw#rwkhuv#iurp#
grlqj#dq|wklqj#wkh#olfhqvh#shuplwv1

�#�D�N�>�G�<�D�H�@�M
Sruwlqj#lv#wkh#surfhvv #ri #wudqvsrvlqj/#vrphwlphv #hyhq#zlwk#prgl¬fdwlrqv/ #d#
vriwzduh#frpsrqhqw/ #dlphg #dw#doorzlqj #lwv#xvh#lq#d#gl«huhqw#h{hfxwlrq #hqylurqphqw#
iurp #wkh#ruljlqdo #rqh1#Uhjduglqj #wkh#sdvvdjh #ri #frgh #iurp #d#Edvlf #odqjxdjh #wr#
dqrwkhu/#krzhyhu/ #zh #xvxdoo|#grq*w#xvh#wkh#whup#%sruwlqj%#dqg#zh #suhihu#
%frqyhuvlrq%#ru#%dgdswdwlrq%/#dffruglqj#wr#wkh#Edvlf#%gldohfw%#xvhg1

Krz #pdq| #ri #xv#lq#wkh#sdvw#kdyh#wulhg#wr#dgdsw#Edvlf #frgh/ #vshfl¬f #wr#d#frpsxwhu/ #
vr #wkdw#lw#fdq #eh#xvhg#rq #dqrwkhu#rqhB#Qrzdgd|v/ #vlqfh #zh #kdyh#doo#wkh#vriwzduh#
dw#kdqg/#lw#lv#dq#doprvw#orvw#sudfwlfh/#exw#lq#wkh#sdvw#lw#zdv #d#uhdo#qhhg1#Wklqn#
edfn #zkhq #|rx #erxjkw #pdjd}lqhv #dqg#irxqg #olvwlqjv#lq#Edvlf #iru #d#qxpehu #ri #
pdfklqhv #exw#|rx #rqo| #rzqhg #rqh #ri #wkhp111#krz #pdq| #surjudpv/ #prvwo|#jdphv/ #
zdvwhg1#Vr #zk| #qrw#wu|#wr#dgdsw#wkh#frgh/ #fuhdwhg#wr#uxq#rq #dqrwkhu#pdfklqh/ #
wr#rxu#Edvlf#lpsohphqwdwlrqB
Wkrvh#zkr #kdyh#hyhu#wulhg#wklv#surfhvv #vkrxog#kdyh#uhdolvhg#lwv#gl®fxow|1#Idu#
iurp #ehlqj #dv#frpsoh{ #dv#d#uhdo#sruwlqj/ #zkhuh#wkh#dgdswdwlrq#ri #wkh#pdfklqh #
frgh#zdv#pdqgdwru|/#vwloo#Edvlf#frqyhuvlrqv#duh#qr#mrnh#dw#doo1

Edvlf/ #xqolnh#rwkhu#surjudpplqj #odqjxdjhv/ #kdv#vhhq#d#p|uldg #ri #gldohfwv#
surolihudwh/#vrphwlphv#frq¬jxudeoh#dv#uhdo#glvwlqfw#odqjxdjhv1
Wdnh#d#orrn#dw#wklv#olvw#mxvw#wr#jhw#d#urxjk#lghd=
kwwsv=22hq1zlnlshgld1ruj2zlnl2OlvwbribEDVLFbgldohfwv
Dqg#wkh#olvw/#krzhyhu#h{whqvlyh/#lv#idu#iurp#ehlqj#frpsohwh1
Wu|/#iru #h{dpsoh/#wr#wklqn#ri #doo#wkh#Edvlf #h{whqvlrqv#wkdw#ryhu#wkh#|hduv#kdyh#
ehhq#fuhdwhg#wr#xsjudgh #wkh#Edvlf #Y5#ri #wkh#Frpprgruh #97>#lq#wklv#olvw#|rx #fdq #
¬qg#rqo|#ihz#ri#wkhp111

Doo#wklv#orqj #lqwurgxfwlrq#mxvw#wr#whoo#|rx #wkdw#L#dp #shuvrqdoo|#zrunlqj #wr#wudqvihu#
vrph#Edvlf#olvwlqjv#fuhdwhg#iru#vshfl¬f#sodwirupv#dqg#*wdnh#wkhp*#wr#rwkhuv1#

Zk|#doo#wklv#h«ruwB#Zkdw*v#wkh#srlqwB

Iluvw#ri #doo#ehfdxvh #lw*v#ixq #dqg#hgxfdwlrqdo1#Jlyhq #wkh#vxevwdqwldo#gl«huhqfhv#
ri #wkh#pdq| #gldohfwv/#lw#lv#vrphwlphv #qhfhvvdu| #wr#uhzulwh#wkh#orjlf #ri #wkh#surjudp #
wr#pdnh #lw#zrun #olnh#wkh#ruljlqdo1#Wklv#zd| #L#zloo#pdnh #vxuh#L#zhoo#xqghuvwdqg#wkh#
frgh#dqg#deryh#doo#wkdw#L#dp#idploldu#zlwk#wkh#wdujhw#gldohfw1
Vhfrqgo| #ehfdxvh #L#olnh#wr#jlyh #d#vhfrqg #olih#wr#wkh#frgh #wkdw#zrxog #rwkhuzlvh#
hqg#xs#irujrwwhq1#
Dqg#erwk#uhdvrqv#¬w#shuihfwo|#zlwk#wkh#plvvlrq#ri#rxu#pdjd}lqh1

Lq#dgglwlrq/#wklv#h{huflvh #od|v#wkh#irxqgdwlrq #iru #d#UPZ #surmhfw#wkdw#lv#vwloo#lq#wkh#
slsholqh/#exw#wkdw#zh#sodq#wr#jurz#dv#vrrq#dv#srvvleoh1

L#dovr#lqylwh#|rx #wr#wu|#wklv#vdph #h{huflvh/ #hvshfldoo|#li#|rx #duh#dq#hduo|#vwdjh#
surjudpphu1#L#fdq#whoo#|rx#wkdw#dq#hqwluh#zruog#zloo#rshq#xs#iru#|rx1

Gr#|rx#zdqw#wr#nqrz#pruhB#Nhhs#iroorzlqj#xv/#|rx#zrq*w#uhjuhw#lw$
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