


Sdjh#5#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

� �A�>�;�6�3�J���E�;�?�7�����?�7�?�A�C�J���E�;�?�7�
�
�


Vxpphu/#zlwk#lwv#wruulg#khdw#dqg#krw#qljkwv#fdph#wr#ylvlw#doo#
ri# xv# djdlq1# Suredeo|# qrz# pruh# wkdq# hyhu# zdupwk# dqg#
whpshudwxuhv#deryh#dyhudjh#kdyh#ehhq#h{shfwhg#zlwk#vxfk#
wuhslgdwlrq1#Diwhu#d#kruuleoh#zlqwhu#dqg#vsulqj/#wklv#vxpphu#
lv# qrw# rqo|# v|qrq|prxv# zlwk# krolgd|v/# exw# dovr# d# vorz#
uhwxuq#wr#wkh#qrupdo#olih#iru#vrph#ri#xv1#

Zkrìv# zulwlqj# kdyh# ehhq# olylqj# deurdg# iru# ihz# |hduv# qrz#
dqg#vxpphu#lv#rqh#ri#wkh#prvw#dzdlwhg#prphqwv#wr#eh#deoh#
wr#uhwxuq#wr#Lwdo|#dqg#hpeudfh#iulhqgv#dqg#idplo|1#Wklv#|hdu#
|rx# fdq#hdvlo|# lpdjlqh#krz#dughqwo|#L#zdv#zdlwlqj# iru#wkh#
srvvlelolw|# wr# wudyho# djdlq# dqg# uhwxuq# wr# wkh# sodfhv# ri# p|#
|rxwk1#Iru#wkrvh#zkr#olyh# idu# iurp#wkhlu#krph#frxqwu|#wkh#
fkdqfh# wr# uhwxuq# rqfh# ru# wzlfh# d# |hdu# lv# olnh# eurzvlqj#
wkurxjk# d# phpru|# doexp1# Ilqglqj# sodfhv# dqg# shrsoh# |rx#
kdyhq*w#vhhq#lq#d#orqj#wlph#pdnhv#|rx#zdqw#wr#nqrz#zkdw#
kdsshqhg# lq# wkh# phdqwlph# dqg# olnhzlvh# wkh# srvvlelolw|# ri#
pdnlqj#d#frpsdulvrq#zlwk#zkdw#lw#zdv#dqg#zkdw#lw#lv111#Wkh#
ixqqlhvw# wklqj/# dw# ohdvw# iru# ph/# lv# qrwlflqj# krz# wkh# olwwoh#
fkdqjhv# duh# pxfk# pruh# lpsuhvvlyh# wkdq# wkh# elj# rqhv1#
Wkh|*uh#qrw#vr#reylrxv/#dqg#zkhq#|rx#vhh#wkhp/#|rx#pdnh#
dq#lpphgldwh#frpsdulvrq1

Vrph#ri#|rx#pd|#zrqghu#zkdw#wkh#olqn#ri#wklv#hglwruldo#lv#wr#
rxu# frpprq# sdvvlrq1# Hdvlo|# vdlg$# Ehfdxvh# ri# wkh#
frpsoh{lw|#ri#wkh#pryh#dqg#wkh#fkurqlf#odfn#ri#vsdfh#lq#rxu#
krphv#+dw#ohdvw# lq#plqh111,#L#kdg#wr# jlyh#xs#wudqvihuulqj#d#
vxevwdqwldo# sduw# ri# p|# uhwur# pdwhuldo1# Errnv/# pdjd}lqhv/#
qrwherrnv/#uhpdlqhg#lq#p|#krxvh#lq#Lwdo|1#Vr/#frplqj#edfn#
dqg#¬qglqj#wklv#vwx«#lv#olnh#rshqlqj#d#phpru|# fkhvw1#Lw#lv#
wuxh#wkdw/#dv#L#kdyh#dovr#zulwwhq#lq#rwkhu#hglwruldov/#zh#fdq#
¬qg#uhwur#pdjd}lqhv#dqg#errnv#rq#wkh#Lqwhuqhw/#exw#wkhvh#
duh# p|# shuvrqdo# rqhv1# Uhdglqj# wkhlu# sdjhv/# lpphgldwho|#
dulvh# wkh# phprulhv/# wkh# grxewv/# wkh# wklqjv# wkdw# zhuh# qrw#
fohdu#wr#ph#dw#wkh#wlph#dqg#wkdw#L#qrz#hdvlo|#xqghuvwdqgõ#
Eulqjlqj#ph#edfn#lq#wlph1

Vwudqjho|/#L# ihho#d#pl{wxuh#ri# ihholqjv>#L#zrxog#olnh#wr#wdnh#
wklv#pdwhuldo#zlwk#ph/#exw#dw#wkh#vdph#wlph#L#olnh#wkh#lghd#
ri## frplqj#edfn#rqfh# lq#zkloh#dqg#¬qglqj#wkhp# iru#d#uhdo#
uhwxuq#wr#wkh#sdvw1

Zkdw#derxw#|rxB#Gr#|rx#kdyh#|rxu#rzq#wuhdvxuh#fkhvwB#
Li# |rx# zdqw# wr# whoo# xv# |rxu# vwrulhv/# sohdvh# frqwdfw#xv#
wkurxjk#wkh#uhihuhqfhv#ehorz1#

Wkh#qxpehu#|rx#kdyh#grzqordghg#lv#ixoo#ri#lqwhuhvwlqj#dqg#
krshixoo|# vwlpxodwlqj# frqwhqw1# Ehiruh# ohdylqj# |rx# wr# hqmr|#
lw/# rq#ehkdoi# ri#wkh#hqwluh#UPZ#Whdp/#L#zrxog#olnh#wr#zlvk#
|rx#d#yhu|#qlfh#vxpphu$

���C�3�@�5�7�D�5�A�����;�A�C�7�@�E�;�@�;

���?�3�;�>=##uhwurpdjd}lqh1uhgd}lrqhCjpdlo1frp
���3�5�7�4�A�A�==#zzz1idfherrn1frp2UhwurPdjd}lqh053388;7<8<:485:62

�,�H�;�E�E�7�C=#wzlwwhu1frp2UhwurPdjd}lqhZ

�,�����$�����'�������'�&�,���&�,�+
—#Wkh#Rolyhwwl#P53#dqg#wkh#klvwru|#ri#d#

zhevlwh

—#Wkh#OP;3F#Frorxu#Frpsxwhu#0#Sduw#4

—#Mdsdq#45wk#hslvrgh=#Jdph#)#Zdwfk#Yv#
PDGuljdo

—#Fdq#zh#pxowlso|#wkh#qxpehu#ri#jdphv#
iru#WKHF97B#\hv/#zh#fdq$

—#Edfn#wr#wkh#sdvw111#0#Hslvrgh#qu1#5=#
Zlqgrzv#5333

—#Dpvwudg#FSF#0#Uhgh¬qlqj#fkdudfwhuv

—#D#vsodvk#vfuhhq#lq#VFU#irupdw#iru#wkh#
Dpvwudg#FSF

—#Deeuhyldwlrqv#)#vkruwfxwv#rq#xvlqj#d#
judsklfdo#lqwhuidfh

—#Wkh#4vw#UPZ#;0elw#Krph#Frpsxwhu#
Fkhvv#Wrxuqdphqw

—#Lqwurgxfwlrq#wr#DUh{{#ç#Sduw#4

—#KHDUW#FKDVHU#5#0#d#Orfrprwlyh#EDVLF#
jdph

—#\DPL#QR#U\lN #KDGHVX#QR#PRQVKN#
+PV[,

—#ZRQ0VL0LQ#+PV[,

—#F\ERUJ0]#+PV[,

—#HOOHQLFD#+Phjdgulyh,

—#VWXUPWUXSSHQ#+Dpljd,

—#ZRQGHU#ER\#GUDJRQìV#WUDS#+SF,

—#PRRQ#FUHVWD#+Dufdgh,

—#UDJLQJ#EHDVW#+F97,

—#OLJKWV#RI#ILQDQFH#+Pxowl0sodwirup,

—#ZDUGQHU#+Dufdgh,

#

##Sdj1#6

##Sdj1#:

##Sdj1#44

##Sdj1#4;

##Sdj1#4<

##Sdj1#54

##Sdj1#56

##Sdj1#5:

##Sdj1#63

##Sdj1#67

##Sdj1#6;

##Sdj1#78

##Sdj1#79

##Sdj1#7:

##Sdj1#7;

##Sdj1#86

##Sdj1#88

##Sdj1#8:

##Sdj1#8<

##Sdj1#93

##Sdj1#94

�(�7�A�B�>�7���;�@�G�A�>�G�7�6���;�@���E�:�7���B�C�7�B�3�C�3�E�;�A�@���A�8���E�:�;�D���;�D�D�F�7
�A�8���*�7�E�C�A�%�3�9�3�K�;�@�7���/�A�C�>�6��

ô#Doehuwr#Dsrvwror

ô#Fduor#Q1#Gho#Pdu#Slud}}lql

ô#Gdqlhoh#Eudklpl

ô#Gdylgh#Exffl

ô#Gdylg#Od#Prqdfd

ô#Hupdqqr#Ehwrul

ô#Iodylr#Vrogdql

ô#Iudqfhvfr#Ilruhqwlql

ô#Jldqoxfd#Jluhool

ô#Jlrujlr#Edohvwulhul

ô#Ohrqdugr#Ploldql

ô#Pdufr#Ildvfkl

ô#Pdufr#Slvwrulr

ô#Pdwkldv#Oruhq}

ô#Plfkhoh#Xjrolql

ô#Txhulqr#Ldorqjr

ô#Vdnlv#Nd«hvdnlv

ô#Judsklfv#e|#Luhqh#Ydohul

ô#Fryhu#e|#Iodylr#Vrogdql

ô#Surri0uhdglqj#e|
Iudqfhvfr#Ilruhqwlql
Gdylg#Od#Prqdfd
Urelq#Mxeehu
Udoi#Txlqw
Fduor#QGP#Slud}}lql
Jldqoxfd#Jluhool



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#6#ri#95

� ���*���/���*��

�
���	���!�@�E�C�A�6�F�5�E�;�A�@

Wkh#Rolyhwwl#P53 #zdv #d#uhpdundeoh#frpsxwhu/ #ghyhorshg#
dw#d#wlph#zkhq #lw#zdv #qrw#|hw#fohdu#wkdw#Lqwho#surfhvvruv #
dqg#PV0GRV#zrxog #sod|#d#elj #uroh#lq#wkh#|hduv#wr#frph1 #
Xowlpdwho|/#lw#zrxog #qrw#kdyh#gluhfw#vxffhvvruv #dqg#glg#
qrw#fuhdwh#dq#hfrv|vwhp #odujh#hqrxjk #wr#vxuylyh#pruh #
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ixwxulvwlf#dsshdo#wr#wkh#prghuq#h|h1

�����	���,�:�7���:�3�C�6�H�3�C�7

Wkh#prwkhuerdug/#vkrzq #lq#¬jxuh #5/#rffxslhg #sudfwlfdoo|#
doo#wkh#edvh#ri #wkh#frpsxwhu/ #khqfh #wkh#fkrlfh #ri #dq#
lqwhjudwhg#nh|erdug #zdv #glfwdwhg#e| #whfkqlfdo#frqvwudlqwv1##
Wkh#prwkhuerdug#frqwdlqhg#d#7#PK} #];334 #surfhvvru/ #

�!�.�+�����1�/�:�+�8�8�/�����	�����'�3�*���8�.�+���.�/�7�8�4�6�=���4�,���'���;�+�(�7�/�8�+

���)���
���(�����������'������

���;�9�F�C�7���
���	���,�:�7���%�������5�3�D�7�����6�7�D�;�9�@�7�6���4�J�����E�E�A�C�7���+�A�E�E�D�3�D�D



Sdjh#7#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

� ���*���/���*��

xvlqj #d#uhdo#49#elw#exv/#45; #NE#ri #UDP/#d#sulqwhu#lqwhuidfh#
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frpsxwhu/ #exlow#lq#534<=#lw#lv#dq#lqqrydwlyh#v|vwhp/#edvhg#
rq #dq#;0elw#FSX#dqg#zlwk#;3 #NE#ri #wrwdo#phpru|$ #Wklv#lv#
wkh#OP;3F #Froru#Frpsxwhu/#zklfk #L#shuvrqdoo|#dvvhpeohg1#
\hdk/#lw*v#d#vhoi0exlow#frpsxwhu1#
Exw#lw*v#qrw#d#vhoi0exlow#frpsxwhu #wkdw#frppxqlfdwhv #zlwk#
wkh#vhuldo#yld#dqrwkhu#frpsxwhu #ru#xvhv#vpdoo#OFG#glvsod|v1#
Wklv#frpsxwhu #kdv#lwv#rzq #nh|erdug/ #frqqhfwv #wr#d#frpprq #
krph #WY#dqg#rshudwhv#lqghshqghqwo|=#|rx #fdq #hqwhu#d#
surjudp #lq#EDVLF#lqwr#klv#phpru| #dqg#uxq#lw#lpphgldwho|/#
dv#|rx #suredeo|#xvhg#wr#gr #zkhq #|rx #zhuh#d#nlg#zlwk#|rxu #
rzq#krph#frpsxwhu1#

Grhv#lw#vwloo#pdnh #vhqvh#wr#sursrvh #lq#534<#d#vhoi0exlow#
frpsxwhu #edvhg#rq #wkh#];3/ #zklfk #lv#dq#;0elw#FSX#
ghyhorshg#e| #]lorj #lq#4<:9B #Ohw*v#vd| #|hv/ #li#|rx #duh#
sdvvlrqdwh#derxw#uhwurfrpsxwlqj #dqg2ru#qrvwdojlf #iru #
4<;3v #v|vwhpv1#Dqg#lw#pdnhv #hyhq#pruh #vhqvh#ehfdxvh #
lw#lv#ïvhoi0pdghð=#|rx #kdyh#wr#frqvlghu #wkh#sohdvxuh#ri #
grlqj #lw#zrunlqj #gd| #e| #gd|/ #dqg/#zk| #qrwB/#wkh#hqmr|phqw#
ri #sod|lqj #jdphv #rq #d#frpsxwhu #wkdwìv#hqwluho|#pdgh #e| #
|rxuvhoi1

L#pdqdjhg #wr#wdnh#wklv#sohdvxuh#dzd| #iurp #ph/ #fuhdwlqj#
d#shuihfwo|#ixqfwlrqlqj #;0elw#frpsxwhu/ #frpsohwh#zlwk#
hyhu|wklqj=#dq#rshudwlqj#v|vwhp#zlwk#dq#lqwhjudwhg#EDVLF#
lqwhusuhwhu/#d#nh|erdug #iru #lqsxw/#wkh#lpdjh #rq #d#vfuhhq/#
wkh#vrxqg #rxwsxw/#wkh#delolw|#wr#lqwhuidfh#zlwk#d#uhprwh#
frpsxwhu #yld#vhuldo#sruw1#Lq#wkh#hqg/#lw#lv#d#shuihfwo|#xvdeoh#
v|vwhp1#\rx #fdq #fuhdwh#surjudpv #ri #dq| #nlqg#rq #lw=#L#
fxuuhqwo|#sod|#Fkhfnhuv/#Uhyhuvl2Rwkhoor#dqg#Oxqdu#Odqghu1#
Lq#¬jxuh #4#|rx #fdq #vhh#wkh#v|vwhp#surwrw|sh#rq #d#euhdgerdug=

Krz #glg#L#gr #wkdwB#Zlwk#vr #pxfk #ghvluh#wr#gr/ #vwxeeruqqhvv#
lq#nhhslqj #wr#pryh #iruzdug #ghvslwh#wkh#pdq| #revwdfohv#
wkdw#L#kdyh#kdg#wr#idfh/ #frpplwphqw #wr#vwxg|lqj #d#orw#ri #
whfkqlfdo#grfxphqwv #derxw# #pdq| #lqwhjudwhg#flufxlwv/#
kdylqj #d#nqdfn#iru #surjudpplqj #+ehfdxvh#wkh#rshudwlqj#
v|vwhp#lv#doo#zulwwhq#lq#Dvvhpeo|,1#Pruhryhu/ #wkh#surmhfw#
lv#frpsohwho|#rshq0vrxufh= #wkrvh#zkr #zdqw#wr#uhsolfdwh#
wkh#OP;3F #zloo#¬qg#vfkhpdwlfv #dqg#vrxufhv/ #xvhixo#hyhq#

li#wkh|#zdqw#wr#prgli| #wkh#surmhfw#wr#fuhdwh#d#yhuvlrq#pruh #
vxlwhg#wr#wkhlu#qhhgv1#L#ghflghg #wr#vkduh#doo#wkh#lqirupdwlrq #
ehfdxvh #lw#lv#wkdqnv#wr#wkh#zrun #vkduhg#e| #rwkhuv#wkdw#L#
zdv #deoh#wr#exlog#wkh#OP;3F #dqg#L#wkhuhiruh#ghflghg #wr#
pdnh #dydlodeoh#wr#rwkhuv#zkdw#L#kdyh#ohduqhg#dqg#dfklhyhg #
lq#rughu#wr#khos#rwkhuv#uhsolfdwh#zkdw#L#kdyh#grqh1

Vr #ohw*v#vwduw#iurp #wkh#ehjlqqlqj111#Li#L#uhphpehu #zhoo/#lw#
zdv #Fkulvwpdv#4<;71#Xqghu#rxu #Fkulvwpdv#wuhh#wkhuh#zdv #
d#FRPSXWHU$#Wkh#Frpprgruh #97/#|rx #vd|1#Qr/#lw#zdv #d#
Frpprgruh #491#Grq*w#wxuq#xs#|rxu #qrvh/ #sohdvh1#Wkh#F49#
zdv #lq#sduw#p| #rzq #fkrlfh= #L#zdv #lqwhuhvwhg#lq#wkh#454 #
frorxuv #sdohwwh/#zklfk #dw#wkh#wlph#zdv #d#yhu|#uduh#wklqj#
iru #d#krph #frpsxwhu/ #wkh#F97#zdv #wrr#h{shqvlyh #iru #p| #
idplo|*v #phdqv1#Vr #wkh#F49#zdv #p| #¬uvw#frpsxwhu1#Dqg#
L#grqìw#uhjuhw#wkdw#fkrlfh/ #L#kdg#d#orw#ri #ixq #zlwk#lw#dqg#lw#
dovr#pdgh #ph #sdvvlrqdwh#iru #frpsxwhuv #dqg#frpsxwhu #
vflhqfh/ #d#sdvvlrq #wkdw#kdv#qrw#ohiw#ph #iru #doo#wkh#|hduv#
wr#frph111#Exw#edfn #wr#F49/#ri #frxuvh #doo#ri #p| #iulhqgv#
kdg#d#F97#ru#PV[1#Zhoo/#zkhq #L#xvhg#wr#jr #wkhlu#krxvh #wr#
sod|#jdphv/ #gxulqj #wkrvh#fduhiuhh#diwhuqrrqv#pruh #wkdq#
63#|hduv#djr/ #L#zdv #dozd|v#mhdorxv#ri #wkhp/#wkh|#kdg#
vsulwhv$#Wkrvh#frpsxwhuv #kdg#vsulwhv$#Vxuh/#L#kdg#454 #
frorxuv #+dqg#wkh|#zhuh#uhdoo|#frro #rq #vfuhhq$,#exw#L#glgq*w#
kdyh#vsulwhv1#Wkh#jdphv #ri #wkdw#wlph#kdg#wr#¬jkw#wkh#olplw#
ri #49#NE#ri #UDP1#Wkhvh#wzr#idfwruv#lqghhg#juhdwo|#olplwhg#
wkh#F49/#d#frpsxwhu #wkdw#zdv #d#uhvrxqglqj #idloxuh#ryhudoo1

\hduv#djr/ #zkhq #L#glvfryhuhg #wkh#Dugxlqr#sodwirup/#wkh#
oryh#iru #;0elw#durxvhg#lq#ph1#L#vwduwhg#surjudpplqj #zlwk#
wkh#vdph #ïihholqjð #wkdw#L#ihow#zlwk#wkh#F49/#qdpho| #
rswlpl}lqj #wkh#xvh#ri #wkh#uhvrxufhv#dqg#jhwwlqj#wkh#prvw#
rxw#ri #wkdw#olwwoh#plfurfrqwuroohu1#Exw#L#zdvq*w#hqwluho|#
vdwlv¬hg1#L#glgq*w#ihho#olnh#L#kdg#d#uhdo#frpsxwhu #rq #p| #
kdqgv1#Vr #lq#534; #L#ghflghg #wr#wdnh#lw#vhulrxvo|/#dqg#L#
vwduwhg#vwxg|lqj #wkh#orjlf #ri #wkh#:7{{ #vhulhv#dqg#wkh#prvw#
frpprq #;0elw#surfhvvruv #ri #wkh#;3v #vwloo#dydlodeoh1#Wkh#
fkrlfh #qduurzhg#durxqg #6#fdqglgdwhv=#wkh#PRV#9835/#
wkh#Prwrurod#9;3< #dqg#wkh#]lorj #];31 #Lw#zdv #xvhohvv#wr#
jr #durxqg #lw/#L#fkrvh #wkh#odwwhu/#ehfdxvh #ri #vhyhudo#idfwruv=#
¬uvwo|/#L#zdqwhg#dq#;0elw#surfhvvru #ri #wkdw#shulrg #exw#vwloo#
hdv| # wr# ¬qg# rq # wkh# pdunhw# wrgd|/# zlwk# h{whqvlyh#
grfxphqwdwlrq # dqg# zhoo# vxssruwhg# rq # wkh# qhwzrun>#
vhfrqgo|/ #L#qhhghg#d#jrrg #frpslohu/ #srvvleo| #d#furvv0
sodwirup#rqh/ #vr #wkdw#L#frxog #frpsloh #wkh#vriwzduh#+zulwwhq#
lq#Dvvhpeo|, #zlwk#hdvh#rq #p| #SF1#Diwhu#fkrrvlqj #wkh#FSX/#
L#odlg#wkh#irxqgdwlrqv #iru #p| #v|vwhp=#L#zdqwhg#65#NE#ri #

�!�.�+�����������������4�1�4�6�����4�2�5�9�8�+�6
�����	�����
���7�+�1�,���(�9�/�1�8���&�������(�'�7�+�*���.�4�2�+���)�4�2�5�9�8�+�6�������5�'�6�8����

���)�������"�!���$���"������� �����!��

���;�9�F�C�7���
�����E�:�7���$�%���������B�C�A�E�A�E�J�B�7���A�@���E�:�7���4�C�7�3�6�4�A�3�C�6



Sdjh#;#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

� ���*���/���*��

UDP#dqg#65#NE#ri #URP/#vr #L#vkrxog#kdyh#kdg#qr #phpru| #
sureohpv#iru #vriwzduh#ru#wkh#rshudwlqj#v|vwhp>#wkhq#L#
zdqwhg#judsklfv #rq #p| #krph #WY/#gh¬qlwho|#lq#frorxu #dqg#
zlwk#ixoo#vsulwh#vxssruw>#wkh#vrxqg #kdg#wr#pdwfk #wkh#uhvw#
ri #wkh#kdugzduh#+L#glgq*w#zdqw#wkdw#50yrlfh #fkls #ri #wkh#
F49,>#dqg#¬qdoo|/#lw#kdg#wr#eh#deoh#wr#lqwhuidfh#hdvlo|#zlwk#
wkh#rxwvlgh#zruog1#Wkh#fkrlfh #ri #wkh#];3 #rshqhg #wkh#zd| #
iru #ph #ehfdxvh #L#frxog #gudz#lqvsludwlrq#iurp #wkh#PV[ #
vwdqgdug#iru #d#frxsoh #ri #vroxwlrqv#wr#eh#dgrswhg#iru #wkh#
uhvw#ri #wkh#frpsxwhu=#wkh#judsklfv #fkls #dqg#vrxqg #fkls #
ri #wkhvh#v|vwhpv#duh#vwloo#dydlodeoh#rq #hEd| #iru #d#ihz #hxurv/#
dqg#wkh|#duh#hdvlo|#lqwhuidfhg#wr#wkh#];3/ #dqg#lq#idfw#L#
rswhg#iru #wkh#WPV<<4;D#dqg#wkh#D\060;<431#L#dovr#kdg#
d#vroxwlrq#uhdg|#iru #wkh#vriwzduh=#lq#wkh#hduo|#4<;3v #wkh#
vrxufh #ri #d#frpsohwh#EDVLF#lqwhusuhwhu#iru #wkh#];3 #zdv #
sxeolvkhg#dqg#frpphqwhg1 #Ryhu#wkh#|hduv#lw#zdv #wkhq#
uhzulwwhq#iru #prghuq #frpslohuv1#L#mxvw#kdg#wr#+zhoo/#qrw#
h{dfwo|#dq#hdv| #wklqj#wr#grõ, #dgdsw#lw#wr#p| #kdugzduh#
dqg/#zkhq #hyhu|wklqj#zdv #zrunlqj/ #L#vwduwhg#h{sdqglqj #
lw#zlwk#qhz #frppdqgv #dqg#ihdwxuhv1#Qrz #p| #frpsxwhu #
hqwluho|#rshudwhv#olnh#dq#;3v #krph #plfurfrpsxwhu/ #zlwk#
dq#rog#F49#nh|erdug #+iru#qrvwdojlf #uhdvrqvõ, #pdqdjhg #
gluhfwo|#e| #wkh#pdfklqh/ #d#judsklfv #fkls #wkdw#jhqhudwhv#
d#ylghr #vljqdo#wkdw#L#vhqg#gluhfwo|#wr#p| #WY/#dqg#wkh#vrxqg #
lv#dovr#jhqhudwhg#e| #wkh#frpsxwhu #dqg#uhsurgxfhg #e| #wkh#
WY1#Odvw#exw#qrw#ohdvw/#wkhuhìv#d#vhuldo#lqsxw2rxwsxw#sruw#
ixoo|#zrunlqj #wr#frppxqlfdwh #zlwk#wkh#rxwvlgh#zruog1#
Jhwwlqj#wr#doo#wklv#zdv #qrw#hdv|/ #exw#lw#zdv #qrw#lpsrvvleoh #
hlwkhu1#
Vr #ohw*v#vwduw#jrlqj #d#olwwoh#ghhshu#lqwr#wkh#whfkqlfdo#
dqdo|vlv#ri #wkh#v|vwhp#dqg#wkh#lqwhjudwhg#flufxlwv#wkdw#L#
kdyh#xvhg=#wklv#vwxg|#zloo#doorz#xv#qrw#rqo| #wr#ehwwhu#
xqghuvwdqg#krz #wkh#; #elw#zh #rzq #zrunv #exw#dovr#wr#vwduw#
wklqnlqj#lq#d#%eljjhuð#zd|/ #wkdw#lv/#wr#od|#wkh#irxqgdwlrqv #
iru #wkh#ghyhorsphqw#ri #rxu #rzq #v|vwhp#wkdw/#ghshqglqj #
rq #wkh#ghvluh#dqg#nqrzohgjh/ #fdq #uhdfk#wkh#¬qdo#uhdol}dwlrq#
ri#d#frpsohwh#frpsxwhu1
Ehiruh#vwduwlqj#wr#hpehg #frpsrqhqwv #rq #d#euhdgerdug#
ru#gudz#gldjudpv #zlwk#NlFdg/#lw#lv#qhfhvvdu| #wr#vwxg|#
wkrurxjko| #wkh#vwuxfwxuh#ri #d# frpprq # frpsxwhu #wr#
xqghuvwdqg#krz#lw#lv#frpsrvhg#dqg#krz#lw#zrunv1
Iljxuh#5#vkrzv#wkh#eorfn#gldjudp#ri#d#frpsxwhu=

Wkhuh#duh#7#pdlq #dqg#4#vhfrqgdu| #eorfnv1#Lq#rughu/#wkh#

pdlq #eorfnv#duh=#FSX/#LQSXW/#RXWSXW#dqg#FHQWUDO#
PHPRU\1#Wkh#pdvv #phpru| #lv#d#vhfrqgdu| #eorfn#ehfdxvh #
lw#lv#qrw#ylwdo#iru #v|vwhp#rshudwlrq#dqg#pd| #qrw#hyhq#eh#wkhuh1

Ohw*v#vhh#lq#ghwdlo#krz#hdfk#eorfn#zrunv=
0#�!�&�(�-�,=#wklv#lv#wkh#eorfn#uhvsrqvleoh#iru #wkh#pdqdjhphqw #
ri #lqfrplqj #gdwd1#Lqsxw#xqlwv#vxfk #dv#d#exwwrq#ru#vzlwfk #
ehorqj #wr#wklv#eorfn1#Wkh#nh|erdug #+dq#duud|#ri #exwwrqv,#
lv#wkh#prvw#frpprq#lqsxw#xqlw1
0#�'�-�,�(�-�, =#wkh#eorfn#xvhg#wr#pdqdjh #gdwd#rxwjrlqj #iurp #
wkh#v|vwhp1#Frpprq #rxwsxw#xqlwv#ehorqjlqj #wr#wklv#eorfn#
duh#sulqwhuv#dqg#wkh#vfuhhq1
0#�����&�,�*���$���%���%�'�*�1=#wklv#eorfn#frqwdlqv#wkh#frpsxwhu #
phpru|1 #Lw#fdq #eh#uhdg0rqo|#+URP,/#uhdg0zulwh#+UDP,/#
ru#erwk#+prvw#frpprq,1
0#���(�- =#lw*v#wkh#ïkhduwð#ri #wkh#frpsxwhu1#Wkh#Fhqwudo#
Surfhvvlqj #Xqlw#+FSX,#lv#wkh#fhqwudo#gdwd#surfhvvlqj #xqlw1#
Lw#lv#frpsrvhg #e| #WKH#FRQWURO#XQLW#+FX,#dqg#WKH#
DULWKPHWLF#DQG#ORJLF#XQLW#+DOX,1#Wkh#FSX#lv#wkh#xqlw#
uhvsrqvleoh#iru #h{fkdqjlqj #gdwd=#lw#pdqdjhv #wkh#lqsxw#
gdwd/#surfhvvhv #wkh#lqirupdwlrq #frppxqlfdwlqj #zlwk#wkh#
fhqwudo#phpru| #wr#uhwulhyh#surjudp #lqvwuxfwlrqv#dqg2ru#
wr#vdyh#lqwhuphgldwh#surfhvvlqj #gdwd/#dqg#vhqgv#wkh#gdwd#
wr#wkh#rxwsxw#ghylfhv #vr #wkdw#wkh#xvhu#fdq #uhwulhyh#wkh#
surfhvvlqj#uhvxowv1
0#�%���+�+���%���%�'�*�1=#li#wkhuh#lv#d#vwrudjh#ghylfh #rxwvlgh#wkh#
frpsxwhu #+vxfk #dv#d#­rss| #glvn#ru#kdug#glvn,/#wkh#FSX#
dovr#pdqdjhv #wkh#uhdglqj #dqg#zulwlqj#ri #gdwd#wr#wklv#
ghylfh#iru#h{whuqdo#vwrudjh#dqg#uhwhqwlrq#ri#gdwd1

Dv#|rx #fdq #vhh/#d#frpsxwhu #edvlfdoo|#frqvlvwv#ri #d#ihz #
ixqfwlrqdo#eorfnv1#Wkh#sureohp#lv#qrw#lghqwli|lqj #wkh#
lqglylgxdo#eorfnv=#wkh#ïFSXð#lv#rxu #];3 #surfhvvru/ #iru #
h{dpsoh/#dv#wkh#rxwsxw#lv/#iru #h{dpsoh/#wkh#ylghr #fkls1#
Wkh#sureohp#lv#wr#pdnh #doo#wkhvh#gl«huhqw#frpsrqhqwv #
zrun # wrjhwkhu1# Lq# idfw/# |rx # qhhg# vhyhudo# lqwhjudwhg#
frqqhfwlrq #flufxlwv#+wklv#lv#zkdw#wkh#Eulwlvk#fdoo#%joxh#
orjlfð, #dqg#lq#rughu#wr#rshudwh#doo#wkhvh#lqwhjudwhg#flufxlwv#
|rx #qhhg#d#plqlpxp #ri #nqrzohgjh #ri #hohfwurqlfv#wr#vroyh#
vrph #sureohpv#wkdw#pd| #dulvh1#Exw#qrqh #ri #wklv#lv#
lqvxuprxqwdeoh#dqg#zlwk#d#jrrg #pdqxdo#wkdw#h{sodlqv#
wkh#uxglphqwv#ri #hohfwurqlfv#+zkdw#d#uhvlvwru#lv#dqg#krz #
lw#rshudwhv/#zkdw#d#fdsdflwru #lv#iru/ #hwf111,#dqg#zlwk#d#olwwoh#
elw#ri #lqwhjudwhg#gdwdvkhhw#ri #wkh#:7{{ #vhulhv#zh #zloo#
vxffhhg#lq#rxu#sxusrvh1

Ohw*v#vwduw#zlwk#wkh#whfkqlfdo#ihdwxuhv#ri #wkh#OP;3F1#Wkrvh#
zkr #duh#pruh #sdvvlrqdwh#derxw#kdugzduh#wkdq#vriwzduh#
zloo#vhh#wkdw#wkh#frpsxwhu #lv#yhu|#vlplodu#wr#PV[ #4/#dqg#
lq#idfw#pdq| #ghvljq #fkrlfhv #kdyh#ehhq#eruurzhg #iurp #
wkrvh#v|vwhpv1#Qrwh=#doo#frpsrqhqwv #duh#hdvlo|#dydlodeoh#
rq #wkh#pdunhw/#erwk#dv#xvhg#sduwv#+rq#rqolqh#dxfwlrq #
vlwhv,#dqg#dv#qhz #frpsrqhqwv/ #wkhlu#sxufkdvh #frvw#lv#
prghvw#dqg#dw#d#frvw#ri #d#ihz #whqv#ri #hxurv#|rx #fdq #ex| #
hyhu|wklqj#|rx#qhhg1
���(�- =#]lorj#];3#dw#619;#PK}
�*���%=#65#NE
�*�'�%=#65#NE
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�.�*���%=#49#NE#ghglfdwhg#h{foxvlyho|#wr#wkh#ylghr#fkls
�����+�!��=#lqwhjudwhg#lqwr#wkh#URP/#ghulyhg#iurp #QDVFRP#
Edvlf/#zklfk#lq#wxuq#ghulyhg#iurp#Plfurvriw#EDVLF#71:
�.�;�6�7�A=#Wh{dv#Lqvwuxphqwv#WPV<<4;D/#fdsdeoh#ri #jhqhudwlqj #
d#589{4<5 #sl{ho#lpdjh #zlwk#48#frorxuv #+soxv#wudqvsduhqf|,#
zlwk#xs#wr#65#vsulwhv#+;{;#wr#65{65#sl{hov,
���F�6�;�A=#\dpdkd #\P547<I #+lghqwlfdo#wr#Jhqhudo#Lqvwuxphqwv#
D\060;<43,/ #fdsdeoh#ri #6#lqghshqghqw#yrlfhv/ #; #rfwdyhv/#
hqyhorsh#pdqdjhphqw/ #zklwh#qrlvh/ #dqg#htxlsshg #zlwk#
5#;0elw#lqsxw2rxwsxw#sruwv
�#�7�J�4�A�3�C�6=#99#nh|v #+iru#wkh#uhfrug/#L#xvhg#dq#rog#F49#
nh|erdugõ,/ #zlwk#lqghshqghqw#fxuvru #nh|v #dqg#ixqfwlrq #nh|v
�!���' =#];3 #VLR#fdsdeoh#ri #kdqgolqj #5#vhuldo#sruwv#zlwk#
vshhgv#xs#wr#8:/933 #esv>#];3 #SLR#htxlsshg #zlwk#5#sdudooho#
;0elw#sruwv
�%�;�D�5�7�>�>�3�@�7�A�F�D=#];3 #FWF/#wlphu2frxqwhu#xvhg#wr#jhqhudwh#
wkh#vhuldo#forfn #dv#zhoo#dv#d#v|vwhp#wlfn#v|vwhp#zlwk#zklfk #
L#lqfuhdvh#dq#lqwhuqdo#forfn #dqg#shuirup #ydulrxv#rshudwlrqv#
dw#suhgh¬qhg#lqwhuydov#

Ohw*v#vwduw#iurp #wkh#khduw#ri #wkh#v|vwhp#zklfk/ #dv#vhhq#
deryh/ #lv#wkh#FSX1#Dv#phqwlrqhg/ #zh #fkrvh #wkh#]lorj #];3/ #
zklfk #zdv #uhohdvhg#lq#4<:91#Wkh#prgho #zh #xvhg#lv#d#FPRV#
yhuvlrq#zlwk#d#pd{lpxp #forfn #ri #9#PK}/ #zhoo#eh|rqg #wkh#
rshudwlqj#iuhtxhqf| #ri #rxu #v|vwhp1#Lq#¬jxuh #6#|rx #fdq #
vhh#wkh#slqrxw#ri #wkh#surfhvvru/ #zlwk#slqv#glylghg#e| #ixqfwlrq1

Wkh#lpdjh #vkrzv #wkdw#wkh#dgguhvv#exv#lv#49#elwv/#vr #wkh#
pd{lpxp #gluhfwo|#dgguhvvdeoh#phpru| #lv#5a49/ #ru#97#
NE1#Vlploduo|/#wkh#gdwd#exv#zrunv #zlwk#;0elw/#dv#wkh#lqwhuqdo#
dufklwhfwxuh1#Lq#rughu#wr#rshudwh/#wkh#];3 #uhtxluhv#d#vlqjoh#
skdvh#forfn #vljqdo#+d#vlqjoh#olqh#zlwk#d#vtxduh#zdyh #vljqdo, #
dqg#d#vlqjoh#.8 #Yrow#srzhu #vxsso|/ #dv#zhoo#dv#d#phpru| #
iurp #zklfk #wr#uhdg#wkh#frgh #wr#eh#h{hfxwhg#rqfh #lw#kdv#
uhfhlyhg#wkh#srzhu1#Wkhq#d#flufxlw#wr#jlyh #wkh#uhvhw#vljqdo#
wr#wkh#surfhvvru #pxvw#eh#dgghg/#zklfk #vhuyhv#wr#uhvhw#
doo#lwv#lqwhuqdo#uhjlvwhuv#mxvw#olnh#zkhq #wkh#frpsxwhu #errwv1#
\rx #fdq #wkhq#vhh#vhyhudo#rwkhu#slqv#wkdw#zh #zloo#qrw#wdon#
derxw#iru#qrz#dqg#wkdw#zh#zloo#ghdo#zlwk#odwhu1

Ohw*v#wdon#derxw#wkh#srzhu #vxsso| #flufxlw/#vkrzq #lq#¬jxuh #

7=#lw#lv#d#flufxlw#edvhg#rq #wkh#fodvvlf#olqhdu#yrowdjh#uhjxodwru#
OP:;38/ #fdsdeoh#ri #surylglqj #d#yrowdjh#ri #8#Yrowv#zlwk#d#
pd{lpxp #fxuuhqw#rxwsxw#ri #4#D#dqg#zklfk #fdq #uhjxodwh#
d#yduldeoh#lqsxw#yrowdjh#lq#d#idluo|#zlgh #udqjh=#doo#zh #qhhg#
wr#nqrz #lv#wkdw#dq| #<#ru#45#Yrow#GF#srzhu #vxsso| #lv#pruh #
wkdq#¬qh1#L#uhfrpphqg #wkdw#|rx #htxls #wkh#uhjxodwru#zlwk#
d#frrolqj #¬q/#hvshfldoo|#li#|rx #sodq#wr#xvh#d#45Y#lqsxw#
yrowdjh=#wkh#juhdwhu#wkh#gl«huhqfh#ehwzhhq#wkh#lqsxw#dqg#
rxwsxw#yrowdjhv#dqg#wkh#juhdwhu#wkh#khdw#lw#surgxfhv1#Dw#
wkh#OP:;38 #|rx #fdq #dovr#uhsodfh#dq#OP64:=#lw#lv#dqrwkhu#
yhu|#urexvw#uhjxodwru#zkrvh #rxwsxw#yrowdjh#lv#qrw#suhvhw#
dv#lq#wkh#fdvh #ri #wkh#:;38 #exw#pxvw#eh#vhohfwhg#xvlqj #d#
sdlu#ri #h{whuqdo#uhvlvwruv1#Lq#wkh#¬jxuh #wkhuh#duh#5#glrghv=#
G4/#lpphgldwho| #diwhu#wkh#mdfn/#dqg#G5/#zklfk #frqqhfwv #
wkh#rxwsxw#slq#dqg#wkh#lqsxw#slq#ri #wkh#uhjxodwru1#Wkh#
glrgh #G4#vhuyhv#dv#wkh#surwhfwlrq#ri #wkh#hqwluh#flufxlw/#
suhyhqwlqj#wkdw#li#wkh#mdfn#srohv#duh#dfflghqwdoo|#lqyhuwhg/#
wkh#hohfwulf#fxuuhqw#grhv #qrw#­rz #lq#wkh#uhyhuvh#gluhfwlrq/#
gdpdjlqj #doo#wkh#frpsrqhqwv1 #Wkh#glrgh #G5/#rq #wkh#rwkhu#
kdqg/#surwhfwv#wkh#rxwsxw#ri #wkh#OP:;38 #iurp #wkh#yrowdjh#
uhwxuqv#ri #wkh#grzqvwuhdp #fdsdflwruv #zkhq #wkh#srzhu #lv#
glvfrqqhfwhg=#wkh#fdsdflwruv #duh#xvhg#dv#dq#hqhuj| #
%vwrudjhð#wr#edodqfh#vpdoo#­xfwxdwlrqv#lq#wkh#srzhu #
vxsso|1#Zkhq #wkh#srzhu #lv#glvfrqqhfwhg #wkh|#glvfkdujh #
lqwr#wkh#flufxlw=#wkh#glrgh #G5#vhuyhv#wr#suhyhqw#wkh#fxuuhqw#
iurp #hqwhulqj#wkh#slq#iurp #zklfk #lw#xvxdoo|#h{lwv#dqg#
duulylqj#lqvlgh#wkh#uhjxodwru#e| #wudyhoolqj#lq#ïedfnkdqgð #
zd|v/ #gdpdjlqj #wkh#uhjxodwru#lwvhoi/#exw#sdvvlqj #wkurxjk #
lw#wrzdugv#wkh#uhjxodwru#lqsxw1#Lq#wkh#flufxlw#wkhuh#lv#dq#
OHG#rq#wkh#lqsxw#wr#vhh#zkhq#wkh#flufxlw#lv#olyh1
Rqfh #wkh#srzhu #vxsso| #lv#¬{hg/#ohw*v#wklqn#derxw#wkh#���;�9�F�C�7���������E�:�7���B�;�@�A�F�E���A�8���E�:�7���2�;�>�A�9���2�������B�C�A�5�7�D�D�A�C
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v|vwhp#forfn #jhqhudwlrq#flufxlw1#Iru #wkh#forfn #L#rswhg#iru #
d#:16: #PK} #txduw}#zkrvh #vljqdo#zdv #glylghg#e| #5#wr#rewdlq#
dq#rshudwlqj#iuhtxhqf| #ri #619;#PK}1#Wklv#ydoxh#lv#zdqwhg#
ehfdxvh #lw#lv#wzlfh#wkh#iuhtxhqf| #qrupdoo|#xvhg#wr#jhqhudwh#
wkh#vhuldo#forfn/ #zklfk #lv#41;6#PK}1#Rq#PV[ #4#v|vwhpv#
dqg#pdq| #v|vwhpv#xvlqj #wkh#WPV<<4;D#judsklfv #fkls #
wkh#v|vwhp#forfn #zdv #618;#PK}=#wklv#ydoxh#zdv #qrw#fkrvhq #
dw#udqgrp #exw#zdv #wkh#uhvxow#ri #d#suhflvh#ghvljq #fkrlfh #
wr#frqwdlq#frvwv1#Wkh#WPV<<4;D#zrunv #zlwk#lwv#rzq #431:7 #
PK} #forfn/ #zklfk #lv#wulsoh#wkh#618;#PK} #frorxu #exuvw#vljqdo#
xvhg#wr#jhqhudwh#wkh#frorxu #fduulhu#ylghr #vljqdo1#Wkh#
WPV<<4;D#dovr#ihdwxuhv#wklv#forfn #rq #rqh #ri #lwv#ihhw#vr #
wr#vdyh#dqrwkhu#txduw}#pdq| #ghvljqhuv #xvhg#wklv#vljqdo#
dv#d#v|vwhp#forfn1#Vlqfh #zh #gr #qrw#qhhg#wr#frqwdlq#frvwv/#
zh #kdyh#rswhg#iru #d#gl«huhqw#vroxwlrq#wkdw#khosv#xv#
hovhzkhuh#rq #wkh#frpsxwhu1#Wkh#flufxlw#xvhg#wr#jhqhudwh#
wkh#v|vwhp#forfn #dqg#wkh#vhuldo#forfn #fdq #eh#vhhq#lq#¬jxuh #
81#Khuh#L#xvhg#5#dgglwlrqdo#lqwhjudwhg#flufxlwv/#d#:7KFW37/ #
zklfk #lv#d#Kh{#lqyhuwhu/#l1h1#d#flufxlw#wkdw#lqyhuwv#wkh#lqsxw#
vljqdo#+li#lw#lv#ïorzð #lw#pdnhv #lw#ïkljkð #dqg#ylfh #yhuvd,/#dqg#
d#:7KFW:7/ #zklfk #lv#d#grxeoh#­ls0­rs1 #Wkh#lqyhuwhu#vhuyhv#
wr#vwdelol}h#wkh#ohyhov#ri #wkh#vljqdo#jhqhudwhg#e| #txduw}=#
ehlqj # deoh# wr# xqghujr # voljkw# ­xfwxdwlrqv/# wkh# zdyh #
jhqhudwhg#frxog #kdyh#shdnv#wkdw#duh#qrw#fohduo|#uhfrjql}deoh #
e| #wkh#FSX#ru#e| #vrph #rwkhu#lqwhjudwhg#ehfdxvh #wkh|#duh#
wrr#idu#iurp #wkh#plqlpxp #uhtxluhg#wkuhvkrog=#zlwk#wkh#
lqyhuwhu#L#jhw#d#vwdeoh#dqg#dozd|v#wkh#vdph #ohyho1#Wkh#­ls0
­ls #frqvlvwv#ri #5#lghqwlfdo#dqg#vhsdudwh#flufxlwv1#Hdfk#sduw#
kdv#ehhq#frq¬jxuhg #wr#rshudwh#dv#d#glylghu#iru #5#ri #wkh#
lqsxw#vljqdo=#wkdw#lv/#wkh#gldjudp #|rx #vhh#kdoyhv#wkh#
iuhtxhqf| #ri #wkh#lqsxw#vljqdo1#Dw#wkh#wrs#wkh#txduw}#
iuhtxhqf| #zdv #lqfuhdvhg#iurp #:16: #wr#619;#PK}/ #zklfk #
lv#wkh#v|vwhp#forfn/ #xvhg#e| #wkh#FSX#dqg#wkh#shulskhudo#
fklsv #ri #wkh#];3 #idplo| #wkdw#L#xvhg#+SLR/#VLR#dqg#FWF,#
zkloh#wkh#erwwrp#sduw#ixuwkhu#kdoyhv#wklv#ydoxh#wr#41;6#
PK}/ #d#iuhtxhqf| #dv#phqwlrqhg #xvhg#wr#jhqhudwh#wkh#
vhuldo#vljqdo1#Qrw#rqo| #wkdw/#wklv#ydoxh#lv#dovr#xvhg#forfn #
ri #wkh#dxglr #fkls/ #vlqfh #lw#dffhswv#d#pd{lpxp #forfn #ri #5#PK}1

Iljxuh #9#vkrzv #wkh#uhvhw#flufxlw#lqvwhdg1#Frqwudu|#wr#zkdw#
|rx #pljkw #wklqn/#hyhq#d#jrrg #uhvhw#flufxlw#lv#d#ixqgdphqwdo#
frpsrqhqw #ri #d#frpsxwhu1#Lq#dgglwlrq#wr#vhqglqj #wkh#zhoo0
nqrzq #vljqdo#wkdw#uhvwruhv#erwk#wkh#pdlq #surfhvvru #dqg#
doo#wkh#lqwhjudwhg#shulskhudov#wr#wkhlu#lqlwldo#vwdwh/#wkh#

uhvhw#flufxlw#dovr#frphv #lqwr#sod|#zkhq #srzhu #lv#vxssolhg#
wr#wkh#hqwluh#v|vwhp=#iru #wkh#lqwhjudwhg#rqhv #wr#rshudwh#
fruuhfwo|#wkh|#qhhg#d#vwdeoh#vxsso| #yrowdjh#forvh#wr#8#
Yrowv1#Gxulqj #wkh#¬uvw#ljqlwlrq #wkh#yrowdjh#lv#qrw#lpphgldwho|#
dydlodeoh#dw#wklv#ohyho#exw#ulvhv#iurp #}hur=#dowkrxjk#txlfno|/ #
wkhuh#lv#d#fhuwdlq#dprxqw #ri #wlph#gxulqj #zklfk #wkh#yrowdjh#
lv#ehorz #wkh#plqlpxp #wkuhvkrog1#Wklv#ydoxh#frxog #fdxvh #
wkh#surfhvvru #ru#rqh #ri #wkh#shulskhudo#fklsv #wr#rshudwh#
deqrupdoo|/#iruflqj #d#qhz #uhvhw#wr#¬{#wkh#sureohp1#Wkh#
uhvhw#flufxlw#vkrzq #lq#¬jxuh #9#ixo¬ov#wklv#sxusrvh=#wkdqnv#
wr#d#QH888/#d#yhu|#rog#exw#zhoo0nqrzq#lqwhjudwhg#wlphu/#
wkh#uhvhw#olqh#lv#khog#dw#d#kljk #ohyho#iru #derxw#kdoi#d#vhfrqg/ #
d#wlph#pruh #wkdq#vx®flhqw#iru #wkh#yrowdjh#wr#vwdelol}h#lq#
wkh#hqwluh#flufxlw1#Diwhu#wklv#wlph#wkh#uhvhw#vljqdo#lv#
ghdfwlydwhg#dqg#wkh#v|vwhp#fdq#vwduw#qrupdoo|1#

Li#|rx #orrn#dw#wkh#flufxlw/#|rx #zloo#vhh#dqrwkhu#lqyhuwhu#
suhvhqw#diwhu#wkh#QH888=#wklv#lv#qhfhvvdu| #ehfdxvh #wkh#
wlphu#dfwlydwhv#zlwk#d#kljk #vljqdo#dqg#wkhq#ghdfwlydwhv#
eulqjlqj #wkh#vljqdo#wr#d#orz #ohyho1#Exw#wkh#uhvhw#ri #wkh#
exlow0lq#lv#uhfrjql}hg #zkhq #wkh#vljqdo#rq #wkhvh#slqv#lv#dw#
d#orz #ohyho=#wklv#zd| #wkh#QH888#zrxog #nhhs#wkh#fklsv #
dozd|v#xqghu#uhvhw1#Xvlqj #wkh#lqyhuwhu#zh #lqyhuw#wkh#vljqdo#
ohyhov#vr #wkdw#diwhu#vwduwlqj#wkh#vljqdo#lv#orz #dqg/#diwhu#
wkh#suhvhw#wlph#kdv#hodsvhg/#lw#lv#eurxjkw #wr#d#kljk #ohyho/#
wkxv#doorzlqj #wkh#v|vwhp#wr#eh#lqlwldol}hg1#Ehorz#wkh#
lqyhuwhu#wkhuh#lv#d#wudqvlvwru#xvhg#wr#wxuq#rq #dq#OHG#zkhq #
wkh#uhvhw#vljqdo#lv#r«=#wklv#zd| #zh #fdq #vhh#zkhq #wkh#
frpsxwhu#lv#dfwlyh1

Zhoo/#iru #wklv#¬uvw#duwlfoh/#L*g#vd| #wkdw*v#hqrxjk1 #Wkhuh#duh#
sohqw|#ri #frqfhswv #dqg#vfkhphv #wr#vwxg|#dqg#glyh#lqwr1#
Vhh#|rx #qh{w#wlph#zlwk#wkh#vwxg|#ri #krz #wkh#FSX#lqwhuidfhv#
zlwk#phpru| #dqg#shulskhudo#fklsv/ #jrlqj #wr#vhh#wkh#vljqdov#
dqg#frpsrqhqwv #wkdw#duh#xvhg#wr#frqqhfw #wr#phpru| #
+dqg#vhohfw#URP#ru#UDP,#dqg#wr#L2R#ghylfhv1

�-�D�7�8�F�>���>�;�@�=�D
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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https://www.leonardomiliani.com/en/lm80c/
https://github.com/leomil72/LM80C
https://hackaday.io/project/165246-lm80c-color-computer


UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#44#ri#95

�*���,�*�'�!�&�,���*�.�!���/

���'�5�'�3�����+�;�7
#Jdph#)#Zdwfk#Yv#PDGuljdo
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P|# lq¬qlwh# oryh# iru# Mdsdq# lv# dovr# prwlydwhg# e|# wklv#

dv|qfkurqrxv# vsdwldolw|/# dqlpdwhg# e|# d# shuvrqdolw|#

zruwk|# ri# frpsdulvrq/# vlplodu# wr# wkh# xqlyhuvh=#

jhqhudwhg# e|# d# voljkw# dqg# dv|qfkurqrxv# ­xfwxdwlrq#

ehwzhhq#rssrvlwh#vwdjhv#ri#pdwwhu1

Zhoo/#ohwìv#vwduw#wkh# lqwhuylhz/#wrgd|#wkh#krqrxuv# jr#

wr#wkh#eulooldqw#Oxfd#Dqwljqdqr1
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OD=#ïRi#frxuvh/#wkdqn#|rx/#Lìp#kdss|#wr#vkduh#vrph#

edfnjurxqg#ri#p|#surmhfwv#zlwk#|rxu#uhdghuv1#Lìp#qrw#

h{dfwo|#d#|rxqjvwhu1#L#zdv#eruq#lq#4<:7#dqg#p|#¬uvw#

ylghr#jdph#h{shulhqfh#suredeo|#gdwhv#edfn#wr#4<;4/#

zkhq# L# ¬uvw# vdz# d# Sdfpdq# dufdgh# fdelqhw# lq# p|#

wrzq/#Vdvvdul1#Vlqfh#wkhq/#ylghr#jdphv#kdyh#ehfrph#

¬uvw# dq# revhvvlrq/# wkhq# d# sdvvlrq# dqg# ¬qdoo|# d#

surihvvlrq# +doehlw# whpsrudu|,1# Qrz# wkdw# L# kdyh#

vwrsshg#sod|lqj/#gxh#wr#wkh#pdq|#frpplwphqwv#dqg#

wkh#ylflvvlwxghv#ri#p|#olih/#L#vwloo#fxowlydwh#lqwhuhvw#lq#

ylghr# jdphv/#pdlqo|#uhwur1#Lwìv#mxvw#rqh#zd|#wr#vwd|#

wlhg#wr#d#sdvw#olyhg#zlwk#vr#pdq|#hprwlrqv1#Lìyh#olyhg#

lq#V|gqh|#iru#¬yh#|hduv/#zkhuh#L#zrun#dv#dq#hqjlqhhu1

P|# qlfnqdph# lv# d# suhww|# udqgrp# fkrlfh1# Pdguljdo#

zdv# wkh# qdph# ri# wkh# hoi# fkdudfwhu# L# xvhg# zkhq# L#

Ghdu#uhdghuv/#sohdvh#zhofrph#Oxfd#Dqwljqdqr/#dovr#

nqrzq#dv#PDGuljdo1#+vhh#Iljxuh#4,

Zh#doo#nqhz#wklv#zdv#wkh#wlph1

Zh#duh#h{shulhqflqj#d#sduwlfxoduo|#gluh#|hdu=#5353#

lv#erwk#d#ohds#|hdu#dqg#d#oxvwuh#|hdu1

Lq# Lwdo|# zh# kdyh# qrz# doprvw# frpsohwho|# hphujhg#

iurp#wkh#sodqhwdu|#gudpd#fdxvhg#e|#FRYLG04<1

Pruhryhu/# zh# duh# h{shulhqflqj# dq# ryhufurzghg#

shulrg#ri#plql#frqvrohv/#uhpdnhv#dqg#pruh#ru#ohvv#

vxffhvvixo#surmhfwv#dqg/#jlyhq#wkh#uhfhqw#duulydo#ri#

wkh# ïFruhJudi{#plql#SF#Hqjlqhð/#L#ehjlq#wr#wklqn#L#

dp#orvw#lq#wkh#plggoh#ri#Gdqwhìv#ësdwkì1

Lq# uhfhqw# hslvrghv# L# kdyh# wdonhg# derxw# wkh#

frqfhswlrq# ri# Jdph# )# Zdwfk/# wkh# pdlq#

shuvrqdolwlhv# rshudwlqj# lq# wkh# ghvljq# urrp# dqg/#

deryh# doo/# wkh# pdjlfdo# Mdsdqhvh# lqjuhglhqwv# wkdw#

kdyh# wxuqhg# pdgqhvv# lqwr# remhfwv# wkdw# kdyh# qrz#

ehfdph# vdfuhg# wr# xv# froohfwruv1# L# kdyh# dozd|v#

gh¬qhg# Jdph# )# Zdwfk# dv# dq# hohfwurqlf# surglj|#

zlwk#d#vw|ol}hg# lppruwdo#vrxo1#Lw#ihhov# lqfuhgleoh#wr#

wklqn# ri# krz# pdq|# Mdsdqhvh# ghvljqhuv# zh# vkrxog#

wkdqn#iru#wkhlu#lghdv#wkdw#kdyh#ehfrph#hwhuqdo1#Lw#lv#

htxdoo|# lqfuhgleoh# wr# wklqn# derxw# dq# htxdoo|#

wdohqwhg#jhqlxv#lq#Lwdo|/#rq#wkh#rssrvlwh#vlgh#ri#wkh#

zruog/#vkduhv#fuhdwlyh#dqg#eulooldqw#lghdov$
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sod|hg# USJv# gxulqj# p|# xqlyhuvlw|# |hduv1# Lw# zdv#

vlpso|# d# qdph# wkdw# vrxqghg# jrrg# wr# ph/# kdg# qr#

sduwlfxodu#phdqlqj1#Zkhq#L#vwduwhg#p|#surjudpplqj#

surmhfw/#L#fkrvh#wkh#qlfnqdph#PDGuljdo/#zlwk#fdslwdo#

ëPDGì# doprvw# uhlqiruflqj# wkh# ëpdgqhvvì# wkdw# L# ihow#

shuphdwh# p|# surmhfw1# Uhdg# PDGuljdo# dv# ëpdg#

pdguljdoì1

Wkh# sdvvlrq# iru# J)Z# kdv# ghhs# urrwv# iru# ph1# Dv# d#

fklog#L#kdg#qhyhu#kdg#dq|#hohfwurqlf#jdphv/#krzhyhu#

L# ghvluhg# wkhp# vr# pxfk1# L# sod|hg# zlwk# p|# iulhqgvì#

hohfwurqlf#jdphv#xqwlo#4<;7#zkhq#L#uhfhlyhg#wkh#F97#

dv#d#Fkulvwpdv#suhvhqw#iurp#p|#sduhqwv1#Vlqfh#wkhq/#

L# kdyh# qr# orqjhu# ehhq# lqwhuhvwhg# lq# wkrvh# vlpsoh/#

wulyldo#srfnhw#jdphv111#Wkhq/#lq#4<<</#L#vsrwwhg#d#ihz#

kdqgkhog#jdphv#iru#vdoh#iru#fkhds#lq#d#wkuliw#vwruh1#L#

erxjkw#wkhp#dqg#wkhq#zrqghuhg#zk|#wkhuh#zhuh#qr#

hpxodwruv# dydlodeoh# iru# wkhvh# jdphv1# Dqg# L# vdlg# wr#

p|vhoi/#zhoo/#L#fdq#wu|#vrphwklqj/#wkdw#zrxog#eh#ixq1#

Dqg#vr#rxw#ri#fkdoohqjh#dqg#sdvvlrq#iru#wkh#zruog#ri#

hpxodwlrq#+wkdw#lq#wkrvh#|hduv#olyhg#lwv#prvw#surol¬f#

skdvh,# L# ghflghg# wr# xqghuwdnh# p|# ¬uvw# surmhfw=#

ëbPDGuljdobìv# Kdqgkhogv# Vlpxodwruvì# +qrz# fkdqjhg#

pruh#vlpso|#wr#ëPDGuljdoìv#Vlpxodwruvì,1#+vhh#¬jxuh#

5,

Ryhu#wkh#|hduv#L#kdyh#dfwlyho|# frooderudwhg#wr#pdq|#

surmhfwv#vxfk#dv#PDPH/#Hpxlwd1lw/#Q$#]rqh#+Qlqwhqgr#

]rqh/#zklfk#L#irxqghg#dqg#pdqdjhg#iru#vhyhudo#

|hduv,/#]}ds$Udlqh/#Jdph#)#Zdwfk#Pdqld#+p|#Lwdoldq#

zhevlwh#rq#J)Z,/#Uhwurhglfrod#Ylghroxglfd#iru#zklfk#

L#fuhdwhg#wkh#]}ds$#5348#Vshfldo#pdjd}lqh#dqg#rwkhu#

sxeolfdwlrqv1ð
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OD=#ïL#dozd|v#vwduw#p|#surmhfwv#e|#sod|lqj#wkh#jdphv#

wkdw#L#jhw#iurp#wlph#wr#wlph1#Li#wkh#jdph#lv#qrw#ixq/#L#

sxw#lw#dzd|#ru#wudgh#lw#zlwk#rwkhuv/#krslqj#wr#¬qg#rqh#

+fkhds,#wkdw#lv#ixq#wr#sod|/#dqg#vwlpxodwlqj#iru#ph#wr#

surjudpph1

Wkhq#L#wu|#wkh# jdph# iru#d#orqj/#orqj#wlph/#wr#wu|#wr#

ixoo|#xqghuvwdqg#lwv#jdphsod|#dqg#vhh#zkdw#kdsshqv#

lq#wkh#ydulrxv#hyhqwv#+jhwwlqj#erqxv#olyhv#ru#srlqwv/#

hqg# ri# jdph/# lqwhuplvvlrqv/# hwf1,# dqg# wklv# lv# txlwh#

orqj/#vrphwlphv#whglrxv/#dqg#frpsolfdwhg#hvshfldoo|#

li# wkh# jdph# lv# gl®fxow1# Rqfh# wklv# kdv# ehhq# grqh/# L#

pryh#rq#wr#dftxluh#wkh#jdph#judsklfv/#xvxdoo|#yld#d#

vfdqqhu1

Khuh#zh#dgg#dqrwkhu#frpsoh{lw|1#Vrphwlphv# jdphv#

grqìw#uhyhdo#doo#wkh#judsklfv#dw#wkh#vdph#wlph/#vr#|rx#

kdyh#wr#vfdq#lw#pdq|#wlphv/#dqg#hyhu|#wlph#|rx#krsh#

wr#ëfdwfkì#d#ihz#pruh#vsulwhv1#Wklv#lv#gxh#wr#wkh#idfw#

wkdw# jdphv# zlwk# oltxlg# fu|vwdo# vfuhhqv# kdyh# wkh#

ydulrxv#vhjphqwv#rq#ru#r«#ghshqglqj#rq#wkh#
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rffdvlrq1#Dw#ehvw/#zkhq#wkh#jdph#lv#wxuqhg#rq/#doo#

wkh# vhjphqwv# duh# vzlwfkhg# rq# +whvw# prgh# ru#

ëDFOì,/# lq# rwkhu# fdvhv# wklv# grhv# qrw# kdsshq# dqg#

|rx#kdyh#wr#wxuq#wkh#vhjphqwv#rq#d#ihz#dw#d#wlph#

e|# sod|lqj# zlwk# wkhp1# Ru# lq# wkh# fdvh# ri# OHG#

vfuhhqv/#|rx#kdyh#wr#rshq#wkh#jdph/#sxoo#rxw#wkh#

vfuhhq#dqg#vfdq# lw#vhsdudwho|/#zklfk# lv#oderulrxv1#

+vhh#¬jxuh#6,

Diwhu# wkdw/# wkh# vfdqv# qhhg# wr# eh# fohdqhg# xs# dqg#

|rx# qhhg# wr# hglw# wkh# lpdjhv# wr# pdnh# wkhp# orrn#

uhdo1#Wkhvh#duh#doo#vorz/#oderulrxv/#dqg#vrphwlphv#

frpsolfdwhg# surfhgxuhv# wkdw# jr# rq# iru# gd|v1# Doo#

wklv# ehiruh# |rx# hyhq# vwduw# surjudpplqj/# vr# |rx#

fdq#lpdjlqh#krz#pxfk#h«ruw#lv#ehklqg#lw1

D# sduwlfxoduo|# gl®fxow# wklqj# wr# uhsolfdwh# lv# wkh#

duwl¬fldo#lqwhooljhqfh#ri#fhuwdlq#jdphv1#Dsduw#iurp#

wkrvh# zkhuh# wkh# jdph# sod|v# pruh# ru# ohvv#

udqgrpo|/# wkhuh# duh# rwkhuv# zkhuh# iru# h{dpsoh#

jkrvwv#fkdvh#Sdfpdq/#ru#|rxu#frpsxwhu#rssrqhqw#

ghihqgv#ru#dwwdfnv#|rx#edvhg#rq#krz#|rx#pryh1#L#

surjudpphg#6#jdphv#zkhuh#L#kdg#wr#uhsolfdwh#DL/#

dqg# lwìv# dozd|v# suhww|# frpsolfdwhg# ehfdxvh# |rx#

fdqìw#uhdoo|#ëlqyhqwì#wkh#DL/#|rx#kdyh#wr#surjudpph#

lw# olnh# wkh# ruljlqdo# jdph/# vr# |rx# kdyh# vr# pdq|#

vwdnhv# dqg# uxohv# wr# iroorz1# Exw# lwìv# jrrg# ixq#

dq|zd|$ð
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OD=#%\rxìuh#uljkw/#wkh|ìuh#dfwxdoo|#vr#gl«huhqw/#zh#

frxog# doprvw# fdoo# wkhp# rssrvlwhv$# Dq# lqwhuhvwlqj#

gh¬qlwlrq#lv#jlyhq#e|#wkh#jhqlxv#Qlfrod#Vdopruld#lq#

klv#wkhvlv#ghglfdwhg#wr#PDPH/#lq#zklfk#kh#flwhv#p|#

surmhfw#dv#dq#h{dpsoh#ri#ëvlpxodwlrqì#dv# rssrvlwh#

wr#ëhpxodwlrqì1

Vlpxodwlrq/# lq# wklv# duhd/# phdqv# qrw# zruu|lqj# derxw#

wkh#kdugzduh#ri#jdphv/#exw#rqo|#derxw#jdphsod|1#Lw#

phdqv#sod|lqj#wkh#ruljlqdo#jdph#ryhu#dqg#ryhu#xqwlo#

|rx#nqrz#doo#lwv#ihdwxuhv/#dqg#wkhq#surjudpplqj#+iru#

h{dpsoh#zlwk#Ylvxdo#Edvlf#ru#Mdyd,#doo#wkh#urxwlqhv#e|#

uhfuhdwlqj# d# jdph# wkdw# uhvhpeohv# wkh# ruljlqdo# dv#

pxfk# dv# srvvleoh1# Dqg# wkdw# reylrxvo|# dovr# phdqv#

xvlqj#judsklfv#dv#forvh#dv#srvvleoh#wr#wkh#ruljlqdo1#Lq#

wklv# fdvh# L# gr# qrw# xvh# wkhëURPvì# ri# wkh# ruljlqdo#

jdph/# exw# L# fuhdwh# wkh# urxwlqhv# ri# wkh# jdph/#

surjudpplqj# wkhp# dqg# lqvhuwlqj# wkhp# lqwr# wkh#

vlpxodwru#lwvhoi1

Wkh#gl«huhqfh#lv#wklv=#zlwk#vlpxodwruv#|rx#grzqordg#

d#vlqjoh#¬oh/#uhdg|#iru#xvh1#Zlwk#hpxodwruv/#|rx#qhhg#

wkh#URPv#wr#sod|1

Hpxodwlrq# phdqv# fuhdwlqj# d# surjudp# wkdw#

uhsurgxfhv# wkh# kdugzduh# +FSXv# dqg# rwkhu#

surfhvvruv#dqg#ghylfhv,#ri#wkh#ruljlqdo#ylghr# jdph1#

Rqfh#wklv#ëyluwxdo#hqylurqphqwì#lv#hpxodwhg/#|rx#uxq#

wkh#surjudp#+wkh#vr0fdoohg#ëURPì,#wkdw#zdv#w|slfdoo|#

fuhdwhg# iru# wkdw# sduwlfxodu# frpsxwhu# ru# jdph#

frqvroh1#Wklv#lv#wkh#fdvh#zlwk#PDPH=#|rx#qhhg#URPv#

ehfdxvh#PDPH#lv#d#froohfwlrq#ri#kdugzduh#hpxodwruv#

ç# exw# qr# vriwzduh# lqfoxghg1# Zlwkrxw# URPv/# lwìv# olnh#

kdylqj# d# orw# ri# frpsxwhuv/# exw# qr# vriwzduh# wr# uxq#

wkhp1

Eurdgo|#vshdnlqj/#|rx#fdq#fdoo#d#forqh#d#vlpxodwru#li#

|rx#olnh1#Exw#|rx#grqìw#ëforqhì#dq|wklqj/#|rx#surjudp#

vrphwklqj# wkdw# uhvhpeohv# lw/# zkhuhdv# forqh# zrxog#

phdq# ëlghqwlfdoì/# zkloh# wkh# vlpxodwru# zloo# qhyhu# eh#

lghqwlfdo# wr# wkh# ruljlqdo1# Dqg# qhlwkhu# zloo# wkh#

hpxodwru# hyhu# eh# 433(/# qr# pdwwhu# krz# forvh# lw#

jhwv1ð
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OD=#ïSurjudpplqj#dq#hohfwurqlf# jdph#vlpxodwru#lv#qr#

gl«huhqw#iurp#surjudpplqj#dq|#rwkhu#ylghr# jdph/#dw#

ohdvw# dw# wkh# frqfhsw# ohyho1# Wkhq# ri# frxuvh# wkhuh# duh#

vshfl¬f# ihdwxuhv# iru# wkh# w|sh# ri# jdph1# Dq# hohfwurqlf#

jdph# kdv# ohvv# frpsrqhqwv# wkdq# wudglwlrqdo# jdphv=#

judsklfv# lv# pdgh# ri# suh0vkdshg# oltxlg# fu|vwdo#

vhjphqwv/#iru#h{dpsoh#d#urz#ri#uxqqlqj#phq/#hdfk#lq#

d# yhu|# suhflvh# srvlwlrq# rq# wkh# vfuhhq1# \rx# oljkw# rqh#

vhjphqw#dw#d#wlph/#lq#lwv#uhodwlyh#srvlwlrq/#dqg#lw#orrnv#

olnh#d#uxqqlqj#pdq1

Lq# wkh# surjudp/# |rx# vlpso|# zruu|# derxw# ëghflglqjì#

zklfk#vhjphqw#wr#wxuq#rq#dqg#zklfk#wr#wxuq#r«/#uhshdw#

wklv# vhyhudo# wlphv# dqg# frpelqh# lw# zlwk# nh|vwurnhv2

mr|vwlfnv#vr#wkdw#lw#ehfrphv#lqwhudfwlyh1#Dgg#wkh#ëehhs#

ehhsvì#dqg#wkh#jdph#lv#uhdg|1#Wr#gr#wklv/#|rx#suhsduh#

lq# dgydqfh# wkh# urxwlqhv# dqg# ëpdwul{hvì# lq# zklfk# |rx#

orfdwh#wkh#ydulrxv#vhjphqwv/#wklv#pdnhv#lw#srvvleoh#wr#

frqqhfw#wkh#vsulwhv#+wkh#vhjphqwv,#wr#d#pdwkhpdwlfdo#

prgho# xvxdoo|# vlpsoh# hqrxjk# wr# pdqdjh# zlwk# d#

frruglqdwh#v|vwhp1

Wkh# fkdudfwhulvwlf# ri# hohfwurqlf# jdphv# lv# wkdw# wkhuh#

duh#qr#ëfroolvlrqvì#ehwzhhq#hohphqwv1#Zkhq# |rx#pdnh#

d# plvwdnh# sod|lqj/# lwìv# xvxdoo|# ehfdxvh# |rx# kdyhqìw#

pryhg# |rxu# fkdudfwhu# wr# d# vdih# srvlwlrq# zlwklq# d# vhw#

wlph1#Wlph# lv#pdunhg#e|#ëehhsvì/#vr# |rx#pruh# ru#ohvv#

nqrz#krz#pxfk#wlph#|rx#kdyh#wr#pdnh#|rxu#pryh#dqg#

li#|rx#grqìw/#d#plvv#lv#pdunhg1#Lw#vhhpv#frpsolfdwhg#wr#

h{sodlq/#exw#yhu|#hdv|#rqfh#|rx#vhh#lw#uxqqlqj#ru#lq#d#

ylghr1

Wkh# v|vwhp# lv# fhuwdlqo|# uhsolfdeoh/# wkh# fkrvhq#

surjudpplqj# odqjxdjh# ru# hqylurqphqw# +preloh#

skrqh/#frpsxwhu#ru#frqvroh,#gr#qrw#pdwwhu=#wkhuh#duh#

vlpxodwruv# wkdw# |rx# fdq# sod|# e|# suhvvlqj# wkh# exwwrqv#

ri#wkh#jdph#rq#d#wrxfk#vfuhhq#+wr#uhsolfdwh#wkh#ihholqj#

ri#sodvwlf# jdphv#zlwk#exwwrqv,# ru#rq#wkh#nh|erdug#ru#

mr|vwlfn1# Wklv# ghshqgv# rq# krz# wkh# vlpxodwru# zdv#

surjudpphg1ð
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���;�9�F�C�7�D�������3�@�6�������
���(�>�7�3�D�7���E�7�>�>���F�D���3�4�A�F�E���J�A�F�C���D�E�J�>�7���R

OD=# %\rxìuh# uljkw/# wrgd|# zhìuh# xvhg# wr# odujh#

surjudpplqj# whdpv/# judsklf# ghvljqhuv/# pxvlfldqv/#

gluhfwruv# dqg# surgxfhuv1# Exw# iru# dq# hohfwurqlf# jdph/#

|rx# grqìw# qhhg# doo# wklv1# Kdylqj# qrw# rqo|# surjudpphg#

fodvvlf# hohfwurqlf# jdph# vlpxodwruv# exw# dovr# fuhdwhg#

qhz# hohfwurqlf# jdphv# +iru# dq# Dphulfdq# ylghr# jdph#

frpsdq|,/#L#zdv#deoh#wr#h{shulhqfh/#dv#dq#lqvlghu/#wkh#

surgxfwlrq#whfkqltxh#wkdw#ohg#Qlqwhqgr#wr#surgxfh#wkh#

¬uvw# srfnhw# OFG# jdphv1# Wkh# surfhvv# qhhgv# vriwzduh#

hqjlqhhuv/# judsklfv/# 6G# prghoohuv# dqg# rqh# ru# pruh#

jdph#ghvljqhuv1

Lq# wkh# fdvh# ri# vlpxodwruv/# L# kdg# wr# ohduq# wklqjv# e|#

p|vhoi/# frpelqlqj# surjudpplqj# +lq# p|# fdvh# Eruodqg#

Ghoskl,# zlwk# judsklf# hglwlqj# +zlwk# Sdlqw# Vkrs# Sur#

xvxdoo|,#dqg#dxglr#+Dxglrzdyh#ru#vlplodu,1#L#iroorz#

���;�9�F�C�7������



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#48#ri#95

�*���,�*�'�!�&�,���*�.�!���/

���;�9�F�C�7������

pruh#ru#ohvv#wkh#vdph#surfhvv#prvw#wlphv=#L#wu|#wkh#

jdph/# vfdq# wkh# judsklfv/# suhsduh# wkh# lpdjhv# dqg#

sodfh# wkhp# rq# wkh# ghvljq# zlqgrz/# dqg# wkhq#

surjudpph# wkh# lqsxw# urxwlqhv# ç# wkdw# lv# krz# wkh#

exwwrqv#zrun1#Wkhq#L#sod|#ryhu#dqg#ryhu/#uhfrug#wkh#

dxglr# dqg# lqvhuw# wkh# ydulrxv# vrxqg# h«hfwv# lqwr# wkh#

surjudpplqj# hqylurqphqw1# Odvwo|/# L# surjudp# wkh#

jdph# urxwlqhv# dqg# whvw# wkh# ¬qdo# surgxfw# xqwlo# L#

uhdolvh# wkdw# L# kdyh# lqvhuwhg# doo# wkh# srvvleoh#

frpelqdwlrqv#dqg#surfhgxuhv#suhvhqw#lq#wkh#ruljlqdo#

jdph1

P|# vw|oh# lv# wkdw# ri# devroxwh# uhdolvp1# L# fuhdwh# wkh#

judsklfv# vr# wkdw# wkh|# duh# lghqwlfdo# wr# wkh# ruljlqdo#

jdph/# zlwk# vkdgrz# h«hfwv# rq# wkh# OFG# vfuhhq/#

dqlpdwhg# exwwrqv/# dqg# vr# rq1# Vrxqg# h«hfwv# duh#

dozd|v# vdpsohv# uhfrughg# iurp# wkh# ruljlqdo# jdph1# L#

uhdoo|# olnh# wkh# lghd# ri# kdylqj# qrw# mxvw# wkh# sod|deoh#

OFG#vfuhhq/#exw#dovr#wkh#sodvwlf#fdvlqj#durxqg/#zlwk#

dqlpdwhg#exwwrqv1ð

�*�%�/���� �Q�/�7�� �H�7�C�7�� �4�A�C�@�� �3�@�6�� �C�3�;�D�7�6�� �H�;�E�:�� �E�:�7�� ���3�E�� �E�:�7��

�E�;�?�7�����3�>�>�	�B�A�H�7�C�8�F�>�������������B�A�H�7�C���H�3�D���;�@���A�F�C���:�3�@�6�D�
���/�7��

�3�C�7�� �;�@�� ������������ �3�� �B�7�C�;�A�6�� �A�8�� �G�;�6�7�A�� �9�3�?�7�D�� �3�@�;�?�3�E�7�6�� �4�J��

�;�?�B�C�7�D�D�;�G�7�� �9�C�3�B�:�;�5�� �>�7�G�7�>�D���� �6�A�� �J�A�F�� �E�:�;�@�=�� �E�:�3�E�� �E�A�6�3�J��

�E�:�7�C�7���3�C�7���B�C�A�6�F�5�E�D���H�;�E�:���6�F�4�;�A�F�D���D�A�F�>�D���R

OD=#ïZhoo/#L#wklqn#wkh#ylghr#jdph#pdunhw#kdv#hyroyhg#

mxvw# olnh# hyhu|# rwkhu# pdunhw# lq# wkh# sdvw# fhqwxulhv1#

Hyhu|wklqj# ehjlqv# zlwk# d# qlfkh# pdunhw/# zlwk# vxfk# d#

slrqhhulqj# vslulw/# dqg# wkhq# judgxdoo|# ehfrphv# d#

odujh# pdunhw# lq# zklfk# lw# lv# gl®fxow# wr# lqyhqw#

frpsohwho|# qhz# surgxfwv/# exw# d# qhz# surgxfw#

ëhqkdqfhvì#dq#h{lvwlqj#rqh1#Wkh#¬uvw#shulrg#ri#ylghr#

jdph# klvwru|# lv# ixoo# ri# lghdv/# exw# dovr# idloxuhv1# Wkh#

ehvw#lghdv#kdyh#vxuylyhg#dqg#wrgd|#duh#wkh#edvlv#ri#

���;�9�F�C�7������
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�*���,�*�'� �!�+�,�'�*�1

wkh# qhz# ylghr# jdphv1# Zh# ¬qg# d# olwwoh# elw# ri#

Sdfpdq/#Grqnh|#Nrqj/#Whwulv#dqg#Vsdfh#Lqydghuv#

lq#hyhu|#ylghr#jdph/#doehlw#lq#gl«huhqw#irupv1

Lw# lv# gl®fxow# wrgd|# wr# fulwlflvh# wkh# ylghr# jdph#

lqgxvwu|/# ehfdxvh# lq# wkh# hqg# wkh# uhdoo|# jrrg#

surgxfwv# vhoo/# wkrvh# zlwk# srru# txdolw|# hyhqwxdoo|#

vxffxpe# dqg# zh# zloo# qrw# uhphpehu# wkhp#

dq|pruh1#L#zhofrph#wkh#ydulrxv#ëF97#plqlì#ru#ëQHV#

plqlì/# lq# wkh# hqg# wkh|# duh# d# elw# wkh# uhvxow# ri#

qrvwdojlf# rshudwlrq/# d# zd|# wr# nhhs# rxu# sdvw# dolyh#

dqg# pdnh# lw# nqrzq# wr# wkh# qhz# jhqhudwlrqv1# Ri#

frxuvh/# wkhvh# duh# frpphufldo# wudqvdfwlrqv/# exw#

ohwìv# qrw# irujhw# wkdw# wkh# ylghr# jdphv# lqgxvwu|#

pryhv# eloolrqv# hyhu|# |hdu/# qrw# xqolnh# wkh# wzhqw|#

Pduyho# ru# Glvqh|# prylhv1# \hv/# lq# wkh# hqg# zh# fdq#

jhw#wluhg/#exw#zh#fdq#dovr#ljqruh#wkh#qhz#surgxfwv#

dqg# wdnh# uhixjh# lq# wkh# suhylrxv# rqhv/# vxfk# dv#

prylhv# ru# ylghr# jdphv# iurp# d# ihz# |hduv# djr/#

dozd|v#ixq1ð

�*�%�/���� �Q� �A�H�� �?�3�@�J�� �6�;�S�7�C�7�@�E�� �����/�� �3�@�6�� �7�>�7�5�E�C�A�@�;�5��

�:�3�@�6�:�7�>�6�� �9�3�?�7�� �B�C�A�<�7�5�E�D�� �:�3�G�7�� �J�A�F�� �5�A�?�B�>�7�E�7�6����

�:�A�H�� �?�3�@�J�� �3�C�7�� �J�A�F�� �H�A�C�=�;�@�9�� �A�@���� �3�@�6�� �:�A�H�� �?�3�@�J��

�H�A�F�>�6���J�A�F���D�E�;�>�>���>�;�=�7���E�A���H�A�C�=���A�@���R

OD=# ïLìyh# surjudpphg# 93# hohfwurqlf# jdph#

vlpxodwruv/# dfwxdoo|# 8<# soxv# rqh# wkdw# lv# d# vshfldo#

yhuvlrq# ri# Grqnh|# Nrqj/# edvhg# rq# wkh# ruljlqdo#

jdph# orjlf/# exw# vsruwlqj# 7# gl«huhqw# vhwv# ri#

judsklfv# dqg# vrxqg/# hdfk# fxvwrpl}deoh# e|# wkh#

xvhu1# Dq# dxwkhqwlf# krpdjh# dqg# dfw# ri# oryh# iru#

zkdw#L#wklqn#lv#wkh#prvw#hpeohpdwlf#srfnhw#jdph#

hyhu1

L#dp#qrw#zrunlqj#rq#dq|#surmhfwv/#L#kdyh#vwrsshg#

iru# d# ihz# |hduv/# iroorzlqj# p|# pryh# wr# Dxvwudold/#

wkh#qhz#mre/#wkh#qhz#olih#dqg#wkh#pdq|#fkdoohqjhv#

wkdw# L# idfh# hyhu|# gd|# ç# qrw# ohdvw# wkh# FRYLG#

vlwxdwlrq/#wkh#lpsrvvlelolw|#ri#uhwxuqlqj#wr#Lwdo|#wr#

vhh# p|# idplo|/# wkh# zrun# wkdw# fkdqjhv# vkdsh# dqg#

rwkhu#shuvrqdo#wklqjv1#L#phdq/#dv#|rx#fdq#vhh/#wklv#lv#

qrw#wkh#wlph#iru#ph#wr#surjudpph#ylghr#jdphv1#L#gr#

qrw# ghq|# wkdw# L# zrxog# olnh# wr# eh# lq# d# pruh# vhuhqh#

frqglwlrq#wkdw#jlyhv#ph#lqfhqwlyhv#wr#sodq#qhz#jdph#

ghvljqv1# Lq# wkdw# fdvh/# p|# ¬uvw# fkrlfh# zrxog# eh#

ëPdulrìv# Fhphqw# Idfwru|ì# iurp# Qlqwhqgr# ç# dq#

hohfwurqlf# jdph# wkdw# L# oryh# dqg# wkdw# zrxog# eh# d#

fkdoohqjh#wr#surjudpph1ð

�*�%�/���� �Q�!�� �;�?�3�9�;�@�7�� �E�:�3�E�� �J�A�F�� �A�H�@�� �?�3�@�J�� �����/�� �3�@�6��

�:�3�@�6�:�7�>�6�� �9�3�?�7�D�� �A�8�� �?�3�@�J�� �5�A�>�A�F�C�D���� �4�C�3�@�6�D���� �5�>�A�@�7�D����

�7�E�5�
�����C�7���J�A�F���>�A�A�=�;�@�9���8�A�C���3�@�J���B�3�C�E�;�5�F�>�3�C���9�3�?�7���E�A���4�F�J����

�%�3�J�4�7���D�A�?�7���C�7�3�6�7�C�D���5�3�@���:�7�>�B���J�A�F���H�;�E�:���J�A�F�C���:�F�@�E���R

OD=#ïXqwlo#d#ihz#|hduv#djr#L#kdg#d#orw#ri#jdphv/#exw#L#

qhyhu# fdoohg# p|vhoi# d# froohfwru1# L# erxjkw# ru# wudghg#

jdphv# pdlqo|# iru# wkh# sxusrvh# ri# surjudpplqj#

vlpxodwruv/# uduho|# erxjkw# wkhp# mxvw# iru# ixq1# L# jdyh#

dzd|# ru# vrog# doprvw# hyhu|wklqj/# rqfh# wkh# jdphv#

zhuh# surjudpphg/# ru# ghflghg# wkdw# L# zrxog# qhyhu#

surjudpph# wkhp# +iru# ydulrxv# uhdvrqv,/# L# kdg# qr#

sureohp#jlylqj#wkhp#dzd|1

Lìp#qrw#orrnlqj#iru#dq|#jdphv#uljkw#qrz1#Vrphwlphv#

Lìp# r«huhg# iuhh# jdphv# xqghu# wkh# frqglwlrq# wr#

surjudpph# lwv# vlpxodwru# ç# exw# L# dozd|v# uhixvh1# P|#

wlph#uljkw#qrz#lv#zruwk#pruh#wkdq#jhwwlqj#d#jdph#iru#

iuhh1ð

�*�%�/���� �Q�,�:�7�C�7�� �3�C�7�� �D�A�� �?�3�@�J�� �@�;�5�7�� �����/�	�E�:�7�?�7�6��

�?�7�?�7�D�� �A�@�� �E�:�7�� �H�7�4�
�� ���3�@�� �J�A�F�� �E�7�>�>�� �F�D�� �3�� �8�F�@�@�J��

�3�@�7�5�6�A�E�7���E�:�3�E���3�?�3�K�7�6���J�A�F���3�4�A�F�E���J�A�F�C���B�3�D�E���H�A�C�=���R

OD=# ïWkh# prvw# shfxoldu# dqhfgrwh# lv# zkhq# L# zdv#

frqwdfwhg# e|# rqh# ri# wkh# odujhvw# Dphulfdq# jdph#

surgxfhuv/# dqg# L# zdv# dvnhg# wr# zrun# iru# wkhp# wr#

ghvljq#dqg#surgxfh#hohfwurqlf#jdph#ghprv#ç#zklfk#

zhuh#wkhq#dfwxdoo|#surgxfhg#dqg#vrog#lq#XVD1#L#kdyh#

surjudpphg# 7# jdphv# lqfoxglqj# 5# xqghu# Qdpfr#

���;�9�F�C�7������



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#4:#ri#95

�*���,�*�'�!�&�,���*�.�!���/

olfhqvh1# Ri# wkhvh/# 5# zhuh# surgxfhg1# Lw# kdsshqhg#

durxqg#533:#+li#Lìp#qrw#plvwdnhq,1#Lw#zdv#lqwhuhvwlqj#

dqg#vwlpxodwlqj1ð

�*�%�/�����Q���C�7�3�E�;�.�;�D�;�A�@�����!�@�E�7�>�>�;�.�;�D�;�A�@�������A�>�7�5�A�.�;�D�;�A�@�����<�F�D�E��

�D�A�?�7���A�8���E�:�7���4�C�;�>�>�;�3�@�E���5�A�@�D�A�>�7�D���A�8���E�:�7�������D�
��� �A�H���6�A�7�D��

�J�A�F�C�� �5�A�?�?�;�E�?�7�@�E�� �3�C�;�D�7���� �7�D�B�7�5�;�3�>�>�J�� �H�;�E�:��

���C�7�3�E�;�.�;�D�;�A�@���R�����D�7�7�����;�9�F�C�7�������


OD=# ïL# zdv# d# juhhg|# uhdghu# ri# wkh# Lwdoldq# fodvvlf#

ylghrjdph# pdjd}lqh/# ëYlghr# Jlrfklì# ehiruh#

ehfrplqj#wkh#oxfn|# rzqhu# ri#d#F971#Vr#L#nqhz#wkh#

pdq|#fodvvlf#frqvrohv#ri#wkrvh#|hduv#zhoo/#h{fhsw#wkh#

FuhdwlYlvlrq/#zklfk#L#kdg#qhyhu#ehhq#deoh#wr#wu|#exw#

lw#vhhphg#uhdoo|#frro1

Zkhq# L# uhdolvhg# lq# 4<<<# wkdw# wkhuh# zhuh# hpxodwruv#

dydlodeoh# iru# edvlfdoo|# hyhu|# fodvvlf# frqvroh/# h{fhsw#

FuhdwlYlvlrq/#L#wdonhg#wr#d#frxsoh#ri#iulhqgv#derxw#lw1#

Rqh#kdg#dq#ruljlqdo#FuhdwlYlvlrq/#dqg#wkh#rwkhu#zdv#d#

yhu|# vnloohg# surjudpphu# ri# hpxodwruv1# Zh# mrlqhg#

irufhv# dqg# vrrq# wkh# FuhdwlYHpx# surmhfw# zdv# eruq1#

Iluvw#dv#dq#dwwhpsw#wr#hpxodwh#wkh#frqvroh/#dqg#wkhq#

dv#d#frqvhuydwlrq#surmhfw#wkdw#froohfwv#vfdqv/#URPv/#

jdphv/# errnv1# Wkhq# lq# 533:# L# surgxfhg/# zlwk# d#

iulhqg/#wkh#¬uvw#pxowl0fduwulgjh# iru#FuhdwlYlvlrq1#Dqg#

lq# 533</# zh# surgxfhg# d# gldjqrvwlf# fduwulgjh1# Vlqfh#

wkhq/# L# kdyh# nhsw# wkh# surmhfw# dfwlyh/# dgglqj# wkh#

lqirupdwlrq#L#¬qg#rq#wkh#lqwhuqhw#iurp#wlph#wr#wlph1#

Wkh#surmhfw# lv#hqruprxv#dqg# lv#wkh#zruog#uhihuhqfh#

srlqw#iru#wkdw#frqvroh1ð

�*�%�/���� �Q�+�A�� �?�F�5�:�� �B�3�D�D�;�A�@���� �D�A�� �?�F�5�:�� �>�A�G�7�� �8�A�C�� �E�:�7�D�7��

�8�3�@�E�3�D�E�;�5���B�C�A�<�7�5�E�D���� �;�@���3�6�6�;�E�;�A�@���E�A���E�:�7���6�A�@�3�E�;�A�@�D���E�:�3�E��

�J�A�F���5�3�@���?�3�=�7���E�:�C�A�F�9�:���J�A�F�C���D�;�E�7��

�:�E�E�B�������H�H�H�
�?�3�6�C�;�9�3�>�6�7�D�;�9�@�
�;�E���D�;�?��

�:�3�G�7�� �J�A�F�� �7�G�7�C�� �E�:�A�F�9�:�E�� �3�4�A�F�E�� �H�A�C�=�;�@�9�� �H�;�E�:�� �>�3�C�9�7��

�5�A�?�B�3�@�;�7�D���D�F�5�:���3�D���+�A�@�J���A�C���%�;�5�C�A�D�A�8�E���A�C���D�A�?�7�E�:�;�@�9��

�E�A���?�3�C�=�7�E���J�A�F�C���9�7�@�;�F�D���R

OD=# ïZhoo/# L# qhyhu# uhdoo|# zdqwhg# wr# wklqn# derxw# lw#

vhulrxvo|1#L#olnh#wkh#lghd#wkdw#plqh#lv#d#iuhh#surmhfw/#d#

kree|1# L# kdyh# zrunhg# lq# wkh# LW/# hqjlqhhulqj/#

hgxfdwlrq/#judsklf#dqg#dgyhuwlvlqj#vhfwruv#iru#pdq|#

|hduv1#L#kdyh#frqfoxghg#wkdw#surjudpplqj#pxvw#mxvw#

eh# d# kree|# iru# ph1# L# kdyh# pdgh# p|# surihvvlrqdo#

fkrlfh# lq# idyrxu# ri# exloglqj# hqjlqhhulqj1# Fduu|lqj#

rxw#surmhfwv#lq#wkh#¬hog#ri#ylghr#jdphv#uhtxluhv#wlph/#

frqfhqwudwlrq/# vwxg|# dqg# frqwlqxrxv# hyroxwlrq/# L#

wklqn#wkdw#dw#p|#djh#dqg#diwhu#wkh#ydulrxv#fkdqjhv#lq#

p|# olih/# lw# lv# ehwwhu# wr# vwd|# dqfkruhg# wr# p|# fxuuhqw#

fduhhu1

Exw# L# grqìw# ghq|# wkdw# Lìp# jodg# wr# vhh# wkdw# vhyhudo#

surjudpphuv#kdyh#wdnhq#dq#lqwhuhvw#lq#p|#zrun#dqg#

ghglfdwhg# khduw# dqg# vrxo# wr# surmhfwv# wkdw# pdgh# lw#

srvvleoh# wr# ëwudqvsodqwì# p|# jdphv# rq# prghuq#

sodwirupv# vxfk# dv# Dqgulrg/# lSkrqh/# Vrq|/# Plfurvriw/#

Udvsehuu|/#Vzlwfk/#QHV#Plql#dqg#vr# rq1#Qrz#doo#p|#

jdphv# duh# sod|deoh# rq# yluwxdoo|# hyhu|# sodwirup# rq#

wkh#pdunhw1#Wkdw#pdnhv#ph#uhdoo|#kdss|1ð

�*�%�/���� �Q�/�:�3�E�� �5�A�F�>�6�� �4�7�� �E�:�7�� �8�F�E�F�C�7�� �7�G�A�>�F�E�;�A�@�� �A�8�� �E�:�;�D��
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OD=#ïDw#wkh#prphqw#L#kdyh#qr#rwkhu#sodqv/#h{fhsw#wr#

nhhs# dolyh# zkdw# L# kdyh# douhdg|# grqh# vr# idu# dqg#

vxssruw# qhz# surjudpphuv# zkr# frqwdfw# ph# iru#

vxssruw# ru# wr# h{sdqg# zkdw# L# kdyh# douhdg|# grqh1#

Vdph#zlwk#wkh#FuhdwlYHpx#surmhfw1#Lq#wkh#ixwxuh#|rx#

qhyhu#nqrz111ð

Zhoo# ghdu# uhdghuv/# zh# wkdqn# |rx# iru# |rxu# dwwhqwlrq#

dqg# deryh# doo# zh# wkdqn# PDGuljdo# iru# dqvzhulqj# wkh#

txhvwlrqv#ri#wkh#lqwhuylhz1

Li#|rx#zdqw#wr#ghhshq#wkh#glvfxvvlrq#|rx#zloo#¬qg#d#

orw#ri#dpd}lqj#vwx«#dw=

kwws=22zzz1pdguljdoghvljq1lw2

Lq#dgglwlrq/#wkh#vlwh#frqwdlqv#wkuhh#odujh#surmhfwv1#Q$

]rqh=#dufklyh#ri#wkh#zhevlwh/#forvhg#lq#5339#exw#qrz#

dydlodeoh/#doo#lq#Lwdoldq#+vhh#¬jxuh#9,1#Jdph#)#Zdwfk#

Pdqld=# ghglfdwhg# wr# J)Z/# dovr# hqwluho|# lq# Lwdoldq1#

FuhdwlYHpx=# dfwlyh# surmhfw/# lq# Hqjolvk/# zlwk# kxjh#

gdwdedvhv/#hpxodwruv/#URPv/#iruxpv#dqg#hyhu|wklqj#

FuhdwlYlvlrq0uhodwhg1#

Odvwo|/#L#uhfrpphqg#wkdw# |rx#nhhs# |rxu# lqwhuhvw#rq#

J)Z# dolyh/# lq# idfw# li# wklqjv# jr# edfn# wr# qrupdo# dqg#

joredo# surgxfwlrq# vwduwv# djdlq/# wkhuh# zloo# vrrq# eh#

juhdw#vxusulvhv#wkdw#L#zrxog#olnh#wr#wdon#derxw#lq#wkh#

qh{w#lvvxh#ru#wkh#iroorzlqj#rqh1#

Vhh#|rx#vrrq$
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Wkh# surmhfw# %WKHF97%/# dssuhfldwhg# e|# pdq|# dqg#
plvwuhdwhg# e|# pdq|# rwkhuv/# frqwlqxhv# wr# jr# dkhdg#
zlwk#lq­dwhg#vdlov1

Pruhryhu/ #lw#lv#qhzv #iurp #d#ihz #gd|v #djr #wkdw#d#yhuvlrq#

ri #wkh#ghylfh #wkdw#wudfhv#wkh#fkdudfwhulvwlfv#dqg#wkh#uhdo#

vl}h#ri #wkh#YLF053#Frpprgruh #dqg#wkdw#zloo#eh#fdoohg#

%WkhYLF53%#lv#derxw#wr#eh#odxqfkhg1#Wklv#suryhv#wkdw#

Uhwurjdphv#Owg#lv#vwloo#irfxvlqj #rq #wkh#surmhfw#dqg#lv#

wkhuhiruh#surgxflqj #d#ixuwkhu#yduldqw#ri #%WKHF97%/#douhdg|#

rq#wkh#pdunhw#lq#wkh#%Pd{l%#dqg#%Plql%#yhuvlrqv1

Wklv#duwlfoh#zloo#qrw#ghdo#zlwk#wkh#jrrgqhvv #ri #wkh#surmhfw#

lwvhoi/#wkh#idfw#wkdw#%WKHF97%#pxvw#qhfhvvdulo|#eh#dq#

remhfw#sohdvlqj#wr#froohfwruv#ri #wkh#uhdo#%frpplh%#ru#qrw/#

qru#zloo#L#lqvlvw#wkdw/#lq#p| #rslqlrq/ #dq|wklqj #wkdw#fdq #

uhylyh#wkh#hprwlrq #ri #sod|lqj #zlwk#d#Frpprgruh #97/#wkdw#

vwloo#eulqjv #wkh#Frpprgruh #97#wr#wkh#iruhiurqw#e| #suhvhqwlqj#

lw#wr#rog#dqg#deryh #doo#wr#qhz #xvhuv#lv#vrphwklqj #wkdw#

ghvhuyhv/#uhjdugohvv#ri #hyhu|wklqj/#wr#eh#dozd|v#dqg#lq#

dq|#fdvh#dffhswhg#dqg#surprwhg1

Lq#wklv#duwlfoh/#L#zloo#irfxv #rq #wkh#wlwohv#dydlodeoh#lq#%WKHF97%#

dqg#sduwlfxoduo|#rq #krz #wr#pdnh #wkhp#ehfrph #doprvw#

whq#wlphv#pruh#wkdq#wkh#97#qrupdoo|#dydlodeoh1

Lq#wkh#sdvw/#L#kdyh#uhdg#vrphwklqj #derxw#lw/#exw#doo#wkh#

vroxwlrqv#sursrvhg #zhqw#wr#shupdqhqwo|#prgli| #wkh#ghylfh #

dqg# irufhg #sk|vlfdo #dffhvv #wr# lwv# lqwhuqdo#kdugzduh/#

reylrxvo|#yrlglqj#dq|#nlqg#ri#jxdudqwhh1

Wkh#vroxwlrq#L#dp #wdonlqj#derxw#wrgd|#irfxvhv #rq #pdnlqj #

956#wlwohv#dydlodeoh#dqg#grhv #qrw#lqyroyh#dq| #lqydvlyh#

lqwhuyhqwlrq#ru#shupdqhqw#prgl¬fdwlrq #ri #%WKHF97%#dqg#

zrunv #zlwk#erwk#prghov #ri #%WKHF97%#rq #wkh#pdunhw=#wkh#

%WKHF97%#Pd{l#dqg#wkh#Plql1#Qrw#edg/#lv#lwB

Wkh#lghd#lv#urxjko|#wklv=

D#XVE#­dvk #gulyh#zlwk#jdphv/ #jdph #vqdsvkrwv#hwf1#lv#

surylghg #dorqj #zlwk#dq#xsgdwh#ri #wkh#%idnh%#¬upzduh#ri #

%WKHF97%1#Wkh#ghylfh #lv#vzlwfkhg #rq/ #wkh#idovh#xsgdwh#lv#

dssolhg#dqg/#zkhq #lw#lv#wxuqhg#rq #djdlq/ #zh #zloo#¬qg#wkh#

qhz#jdphv#lq#d#qhz#fdurxvho1#

Wkh#qhz#fdurxvhov#duh#dfwxdoo|#71#

D#pd{lpxp #ri #559#jdphv #fdq #eh#krvwhg#lq#hdfk #fdurxvho1#

Wkhuh#lv#d#¬uvw#fdurxvho#ri#idyrulwh#jdphv1

Wkhq#d#fdurxvho#ri #jdphv #zkrvh #wlwohv#vwduw#zlwk#d#fkdudfwhu#

%3#wr#J%/#zlwk#555#jdphv/ #d#fdurxvho#ri #jdphv #zkrvh #

wlwohv#vwduw#zlwk#d#fkdudfwhu#%K#wr#U%/#zlwk#54<#jdphv #dqg#

¬qdoo|#d#fdurxvho#ri #jdphv #zkrvh #wlwohv#vwduw#zlwk#d#

fkdudfwhu#%V#wr#]%#zlwk#dq#dgglwlrqdo#4;5 #jdphv/ #iru #d#

wrwdo#ri#956#jdphv1

\rx #fdq #qdyljdwh#iurp #rqh #fdurxvho#wr#wkh#qh{w#e| #prylqj #

wr#wkh#%zuhqfk%#lfrq #dqg#wkhq#srlqwlqj #wkhp#dw#wkh#qdph #

ri #wkh#fdurxvho#rq #zklfk #wr#pryh #dqg#fkrrvlqj #wr#ordg#lw1

Diwhu#dq| #vhvvlrq #ri #jdplqj/ #wxuq#r« #wkh#ghylfh #dqg#vdiho|#

uhpryh#wkh#XVE#­dvk#gulyh1#

Uhvwduwlqj#wkh#ghylfh #zloo#uhwxuq#hyhu|wklqj#dv#wkh#ideulf*v#

vhwwlqj/#zlwkrxw#kdylqj#pdgh#dq|#shupdqhqw#fkdqjhv$

\rx #fdq #grzqordg #wkh#iroghu#frqwdlqlqj #doo#wkh#douhdg|#

sdfnhg #jdphv #iroorzlqj #wkh#olqn#rq #wkh#surmhfw#sdjh #

%Surmhfw#Fdurxvho#XVE#e| #Vsdqqhuqlfn%/#dw#wklv#dgguhvv=

kwwsv=22wkhf97frppxqlw|1rqolqh2wkuhdg28342surmhfw0

fdurxvho0xve

Rqo|#d#vlpsoh#uhjlvwudwlrq#lq#wkh#iruxp #%WKHF97#Frppxqlw|% #

lv#qhhghg1

H{wudfw#wkh#frqwhqw#ri #wkh#1}ls#¬oh#lqwr#d#XVE#­dvk #gulyh#

dqg111#Wkh#jdph#lv#grqh#=,#

SOhdvh#qrwh#wkdw#wkh#surmhfw#lv#IUHH#rqo| #iru #qrq0frpphufldo #

xvh1#

Shuvrqdoo|/#L#¬qg#hyhu|wklqj#yhu|#frpiruwdeoh #dqg#lqwxlwlyh1#

Wkhuh#lv#dovr#wkh#srvvlelolw|#wr#fkdqjh #wkh#frqwhqw#ri #wkh#

jdphv #pdgh #dydlodeoh#wkdqnv#wr#d#wrro#orfdwhg#lqvlgh#wkh#

iroghuv#wkdw#frqwdlq#hdfk#fdurxvho1

Wkh# h{hfxwdeoh# qdph # wr# odxqfk# lv#

%WkhF97Pd{lJdphWrro1h{h%

Iru #pruh #ghwdlov#rq #krz #wr#fxvwrpl}h #wkh#ydulrxv#fdurxvhov/#

dgg#qhz #rqhv #dqg#pxfk #pruh #L#vxjjhvw #|rx #uhdg#fduhixoo|#

wkh#frqwhqwv#ri #wkh#r®fldo #sdjh #wkdw#|rx #fdq #uhdfk#e| #

iroorzlqj#wkh#olqn#douhdg|#surylghg1

Kdyh#ixq#dqg#juhhwlqjv#wr#doo$

���'�3���;�+���2�9�1�8�/�5�1�=���8�.�+���3�9�2�(�+�6���4�,���-�'�2�+�7���/�3���!���������
�����%�+�7�����;�+���)�'�3��

���)�������$���"�������%�&�"�$���"



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#4<#ri#95

�+�'���,�/���*��

Zhofrph #wr#wklv#h{flwlqj #yluwxdo#mrxuqh|#wkurxjk #wkh#
rshudwlqj#v|vwhpv#wkdw#kdyh#nhsw#xv#frpsdq| #iru #kdoi#d#
ghfdgh #ri #rxu #olyhv1#Vxuho|#|rx*uh #zrqghulqj #zk| #wklv#
vhfrqg #vwdjh#hqgv#lq#Zlqgrzv #5333/ #udwkhu#wkdq#Zlqgrzv #
PH#+wkh#lqidprxv#Ploohqqlxp#Hglwlrq,1#

Wklv#wrxu#ri #rxuv/#lq#idfw/#lv#qrw#erxqg #wr#wkh#yhuvlrqv#ri #
wkh#Zlqgrzv #nhuqho/#exw#wr#wkh#uhohdvh#gdwh#ri #wkh#gl«huhqw#
RV#vriwzduh1#Ehiruh#lqwurgxflqj #Zlqgrzv #5333/ #L#zdqw#
wr#dqvzhu#d# ihz # txhvwlrqv #L#uhfhlyhg# iroorzlqj #wkh#
sxeolfdwlrq#ri #wkh#duwlfoh#derxw#Zlqgrzv #<; #yluwxdol}dwlrq#
lq#UhwurPdjd}lqh#Zruog#&550LW#+iru#wkrvh#zkr #kdyh#
plvvhg #lw/#L#lqylwh#|rx #wr#jr #wr#wkh#r®fldo #zhevlwh#wr#
grzqordg#d#frs|/#dowkrxjk#lq#Lwdoldq#rqo|/#irw#qrz,1#

Khuh#duh#vrph#ri#wkh#prvw#frpprq#txhvwlrqv=
T#0#Zk| #grhv #Zlqgrzv #<; #kdyh#edg#judsklfv #rq #Yluwxdoer{B
D#ç#Xqiruwxqdwho|/#wkh#gulyhuv# r«huhg#e| #Yluwxdoer{#
+JxhvwDgglwlrqv,#duh#qrw#dydlodeoh#iru #wkh#Zlqgrzv #<{ #
rshudwlqj#v|vwhp#vxlwh/#vr #|rx #qhhg#wr#lqvwdoo#wklug0sduw|#
gulyhuv#gluhfwo|#rq#wkh#hpxodwhg#Zlqgrzv1

T#0#Zk|#lv#Zlqgrzv#<;#hpxodwlrq#yhu|#vorzB
D#ç#Wkh#dqvzhu#lv#lq#wkh#txhvwlrq1#Dq#hpxodwlrq#lv#vwloo#dq#
hpxodwlrq1#Lw#lv#xquhdvrqdeoh#wr#jhw#wkh#vdph #shuirupdqfh #
wkdw#zh #fdq #jhw#iurp #d#sk|vlfdo #glvn#lqvwdoodwlrq#ri #dq#
rshudwlqj#v|vwhp1#Lq#wkh#yluwxdol}hg#v|vwhp#vhwwlqjv/#zh #
wu|#wr#hqdeoh#dw#ohdvw#6G#judsklfdo #dffhohudwlrq/#eulqjlqj #
wkh#ghglfdwhg#phpru| #wr#wkh#pd{lpxp #doorzdeoh#+45;PE #
ru#589PE,1#

T#0#Zklfk#ylghr#gulyhu#lv#ehvw#vhohfwhg#lq#wkh#vhwwlqjvB
D#ç#Yluwxdoer{#surylghv#dv#pdq| #dv#7#gulyhuv#wkdw#zloo#
doorz#wkh#rshudwlqj#v|vwhp#wr#uhfrjql}h #gxpp| #judsklfv #
fdugv1#Wkh|#duh=#Yer{VYJD/ #zklfk #lv#wkh#rswlpdo#fkrlfh #
iru #Zlqgrzv #: #dqg#odwhu#rshudwlqj#v|vwhpv1#YPVYJD#lv#
fkrvhq #e| #ghidxow#zkhq #ghdolqj#zlwk#Olqx{#rshudwlqj#
v|vwhpv/#dqg#lv#dq#hpxodwlrq#ri #wkh#Ypzduh #VYJD#gulyhu#
+exlow#uljkw#lqwr#wkh#Olqx{#nhuqho,1#Ilqdoo|/#zh #¬qg#wkh#
Yer{YJD #gulyhu/#zklfk #lv#wkh#odvw#ehdfk #wr#fkrrvh #iurp/ #
ehfdxvh #lw#lv#d#yhu|#rxwgdwhg#gulyhu#vxssruwhg#e| #Zlqgrzv #
Ylvwd#dqg#hduolhu1#Wklv#phdqv #wkdw#iru #wkh#rshudwlqj#v|vwhpv#
h{dplqhg #lq#wkhvh#duwlfohv#+Zlqgrzv #<;/ #Zlqgrzv #5333 #
dqg#Zlqgrzv #PH#wkdw#|rx #zloo#¬qg#lq#wkh#qh{w#lvvxh#ri #
UhwurPdjd}lqh#Zruog,/ #lw#lv#wkh#prvw#vxlwdeoh#gulyhu#wkdw#

|rx #fdq #fkrrvh1 #Eh#fduhixo/#wkrxjk1#Lw*v#mxvw#wkdw#e| #
fkrrvlqj #wklv#gulyhu/#wkh#judsklfv #ri #wkh#v|vwhpv#zloo#
lqfuhdvh#wr#65elw1#\rx #vwloo#qhhg#wr#lqvwdoo#h{whuqdo#gulyhuv1

Dw#wkh#hqg#ri #wklv#olwwoh#ghwrxu#zlwk#T)D/ #zh #ohdyh#iru #wkh#
vhfrqg #vwdjh#ri #rxu #mrxuqh|1#Uhohdvhg#rq #Iheuxdu| #4:/ #
5333 #xqghu#wkh#qdphv #Rg|vvh| #dqg#wkhq#Qhswxqh#+ru#
udwkhu#QW#813,/#Zlqgrzv #5333 #zdv #dq#rshudwlqj#v|vwhp#
ehorqjlqj #wr#wkh#Zlqgrzv #QW#+Qhz#Whfkqrorj|, #idplo|/ #
edvhg#hqwluho|#rq #650elw#k|eulg #nhuqhov/#zkrvh #vxssruw#
hqghg#rq #Mxo|#46/#53431#Zlqgrzv #5333/ #xqolnh#wkh#<8/#
<; #dqg#PH#hglwlrqv/#zdv #qrw#ghvljqhg #dv#d#ïkrphð #
rshudwlqj#v|vwhp/#ru#lqwhqghg#iru #folhqwv/#exw#zdv #ghvljqhg #
wr# phhw# wkh# qhhgv# ri # surihvvlrqdov# dqg# exvlqhvvhv1#
Zlqgrzv #5333 #grhv #qrw#frph #iurp #wkh#Zlqgrzv #<{ #idplo|/ #
exw#iurp #wkh#QW#idplo|/ #wr#zklfk #doo#Zlqgrzv #hglwlrqv#iru #
vhuyhuv#dqg#zrunvwdwlrqv#ehorqj/ #lqfoxglqj #QW#614/#QW#
618/#QW#713/#xqwlo#wkh#fxuuhqw#Zlqgrzv#431#
Wklv#rshudwlqj#v|vwhp#lqwurgxfhg#iru #wkh#¬uvw#wlph#hyhu#
d#qhz #w|sh#ri #¬ohv|vwhp/#QWIV#yhuvlrq#613#+qh{w#uhohdvhv#
zloo#odwhu#frqvwlwxwh#d#vwdqgdug#vwloo#zlgho| #xvhg,/ #Hqfu|swlqj #
Iloh#V|vwhp#+HIV,#vxssruw/#d#qhz #w|sh#ri #nhuqho#frpsohwho|#
uhzulwwhq#edvhg#rq #wkh#Zlqgrzv #QW#713#suhghfhvvru#lq#
whupv# ri # judsklfdo # lqwhuidfh# dqg# qhwzrun# surwrfro #
pdqdjhphqw/ #Dfwlyh#Gluhfwru|/#dqg#Edfnjurxqg #Lqwhooljhqw#
Wudqvihu#V|vwhp#+ELWV,1#Zlqgrzv #5333 #kdv#ehhq#zlgho| #
xvhg#lq#wkh#frpsdq|/ #exw#yhu|#srruo| #glvwulexwhg#dprqj #
frqvxphuv/ #gxh#wr#lwv#wrwdo#lqfrpsdwlelolw| #zlwk#ylghr #
jdphv1 #Vlpso| #sxw/#wklv#v|vwhp#zdv #lghdo#iru #uxqqlqj #
surihvvlrqdo#judsklfv/ #pdwkhpdwlfv/#FDG#dqg#zrunvwdwlrq#
surjudpv #+kljk0shuirupdqfh #frpsxwhuv #zlwk#yhu|#orz #
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FSX#odwhqf|#wr#pd{lpl}h #surfhvvru #srzhu #wr#wkh#odvw#K},1#
Zlqgrzv #5333 #zdv #uhohdvhg#lq#7#yhuvlrqv/#lqfoxglqj #
Zlqgrzv #5333 #Vhuyhu/#Dgydqfhg#Vhuyhu/#dqg#Gdwdfhqwhu#
Vhuyhu1#Doprvw#xqnqrzq #duh#wkh#970elw#yhuvlrqv#ri #Zlqgrzv #
5333 # ghyhorshg# iru # Lqwho*v# Lwdqlxp# dqg# Lwdqlxp# 5#
surfhvvruv1#Zlqgrzv #5333 #lv#vwloo#frqvlghuhg #rqh #ri #wkh#
vdihvw#rshudwlqj#v|vwhpv#hyhu#ghyhorshg#e| #Plfurvriw111#
Lw*v#qr #frlqflghqfh #wkdw#Zlqgrzv #43#lv#frqvlghuhg #wkh#
vdph #wrgd|/#dqg#wkh#Sur#iru #Zrunvwdwlrq#hglwlrq#lv#vlplodu#
wr#Zlqgrzv #5333 #wkh#prvw#ehfdxvh #ri #vrph #ihdwxuhv#
lpsohphqwhg#lq#wkh#rshudwlqj#v|vwhp1#D#ixuwkhu#fxulrvlw| #
ri #wklv#rshudwlqj#v|vwhp#lv#lwv#yhuvlrq#ri #wkh#nhuqho#zklfk #
L#uhphpehu #ehlqj #wkh#¬iwk/#wkh#rwkhu#frqvxphu #v|vwhpv#
vxfk #dv#Zlqgrzv #<8/#<; #dqg#PH#duh#ghyhorshg#zlwk#nhuqho#
yhuvlrq#71#\rx #fdq #xsjudgh #Zlqgrzv #PH#wr#5333/ #exw#qrw#
wkh#rwkhu#zd| #durxqg/#hyhq#wkrxjk #5333 #fdph #rxw#ehiruh#PH1

Diwhu#wklv#h{whqvlyh#lqwurgxfwlrq#wr#wkh#v|vwhp/#ohw*v#txlfno| #
vhh#krz#wr#lqvwdoo#Zlqgrzv#5333#rq#rxu#Yluwxdoer{1#

Folfn#rq #wkh#lwhp#%Qhzð#lq#wkh#vriwzduh#phqx/ #wkhq#hqwhu#
wkh#qdph #wr#jlyh #wr#rxu#yluwxdo#pdfklqh/ #fkrrvlqj #ïPlfurvriw #
Zlqgrzvð #xqghu#wkh#lwhp#ïW|shð#dqg#ïZlqgrzv #5333ð#
xqghu#wkh#lwhp#ïYhuvlrqð1#YluwxdoEr{#qrz #uhfrpphqgv #
49;PE #ri #UDP#wr#eh#doorfdwhg#wr#wkh#yluwxdo#pdfklqh/ #exw#
zh #zloo#doorfdwh#845PE #iru #pruh #h®flhqw#hpxodwlrq1#Zh #
wkhq#fkrrvh #wkh#w|sh#ri #¬oh#wr#xvh#iru #wkh#yluwxdo#kdug#glvn#
wkdw#zloo#eh#g|qdplfdoo| #doorfdwhg#iru #rxu #frqyhqlhqfh #
YGL#+Yluwxdoer{#Glvn#Lpdjh,1#
Zkhq #wkh#vriwzduh#dvnv#xv#iru #glvn#vsdfh/ #zh #zloo#hqwhu#
wkh#ydoxh#ri #8JE #+dowkrxjk#Zlqgrzv #5333 #uhtxluhv#ohvv#
wkdq#:33PE,/ #exw#wklv#zloo#doorz#xv#wr#ehqh¬w#iurp #ehwwhu#
hpxodwlrq1#Kdylqj #grqh #wklv/#zh #kdyh#fuhdwhg#wkh#yluwxdo#
pdfklqh #wkdw#zh #fdq #vwduw#zlwk#d#grxeoh#folfn#rq #lwv#qdph1#

Zh #vhohfw#wkh#krvw#uhdghu#iurp #zklfk #wr#errw#wkh#rshudwlqj#
v|vwhp#dqg#surfhhg #zlwk#wkh#lqvwdoodwlrq#+¬jxuh#4, #zklfk #
zloo#ehjlq #zlwk#ordglqj #doo#wkh#gulyhuv#dqg#¬ohv#qhfhvvdu| #
iru #wkh#v|vwhp1#Zh #folfn#Hqwhu#zkhq #Zlqgrzv #surpswv#
xv/#dffhsw#wkh#Plfurvriw #olfhqvh#djuhhphqw/#dqg#wkhq#
folfn#Hqwhu#djdlq #wr#vhohfw#wkh#sduwlwlrq#wkdw#wkh#lqvwdoohu#
vxjjhvwv#+Iljxuh#5,1#

Olwwoh#fxulrvlw|111#Kdyh#|rx #qrwlfhg#wkdw#wkh#lqvwdoohu#qdph #
lv#ïLqvwdoolqj#Zlqgrzv #5333 #SurihvvlrqdoðB#Grq*w#zruu|/ #
|rx #kdyhq*w#jrw #wkh#zurqj #hglwlrq#dqg2ru#yhuvlrq$#Wkhuh*v#
qr #Krph #hglwlrq#ri #Zlqgrzv #5333/ #exw#wkhuh#lv#rqo| #rqh #
dqg#wkdw#rqh#lv#Sur1#

Lq#wkh#qh{w#vfuhhq#+¬jxuh#6,#zh #irupdw#wkh#sduwlwlrq#zlwk#
wkh#qhz #¬ohv|vwhp#lqwurgxfhg#e| #Plfurvriw/ #QWIV#dqg#
zdlw#iru #wkh#frs| #surfhvv #ri #wkh#Zlqgrzv #5333 #¬ohv#rq #
rxu #yluwxdo#kdug#glvn#wr#¬qlvk#+¬jxuh#7,1#Rqfh #wkh#v|vwhp#
lv#uhvwduwhg/#zh #zloo#lpphgldwho|#qrwlfh#d#yhu|#qhz #judsklfv #
ri #wkh#lqvwdoodwlrq#ri #wkh#rshudwlqj#v|vwhp#wkdw#lv#vwloo#xvhg#
iru#lqvwdoodwlrq#SDFNDJHV1PVL1#
Qh{w#zh #zloo#kdyh#wr#vhw#wkh#gdwh#dqg#wlph/#wkh#nh|erdug #
od|rxw/#dqg#wkhq#zh #zloo#kdyh#wr#hqwhu#wkh#xvhu#qdph/ #wkh#
surgxfw#nh| #+dydlodeoh#lq#wkh#Zlqgrzv #5333 #pdqxdo,/#wkh#
frpsxwhu #qdph/ #wkh#sdvvzrug #dqg#¬qdoo|#zdlw#iru #wkh#
lqvwdoodwlrq#wr#frpsohwh1#
Zkhq #zh #ohdvw#h{shfw#lw/#d#zlqgrz #zloo#dsshdu#lqiruplqj #
xv#wkdw#wkh#lqvwdoodwlrq#ri #Zlqgrzv #5333 #kdv#ehhq#
vxffhvvixo #dqg#frpsohwhg1#Zkhq #wkh#v|vwhp#lv#uhvwduwhg/#
|rx #fdq #hqmr|#wkh#qhz #Zlqgrzv #5333 #errw#vfuhhq#wkdw#
uhdgv#%Ghyhorshg#zlwk#QW#whfkqrorj|ð #+Iljxuh #8,/#dqg#
wkhq#wkh#v|vwhp#zloo#eh#uhdg|#iru#xvh#+Iljxuh#9,1#
Zh #zloo#lpphgldwho| #vhh#d#uhiuhvk#lq#wkh#ghvnwrs#lfrqv/ #
dowkrxjk#zh #zloo#qrw#eh#deoh#wr#ehqh¬w#iurp #h|h0fdwfklqj #
judsklfv #ehfdxvh #Yluwxdoer{/#dv#phqwlrqhg #deryh/ #grhv #
qrw# vxssruw# wkhvh# rshudwlqj# v|vwhpv# +xqiruwxqdwho|#
vxssruw#ehjlqv #zlwk#[S,/ #xqohvv#|rx #lqvwdoo#wklug0sduw|#
gulyhuv1

Xqiruwxqdwho|#wkh#mrxuqh|#wr#wkh#vhfrqg #ghvwlqdwlrq#hqgv#
khuh/#exw#L#lqylwh#|rx #wr#orrn#iru #vrph #zhevlwhv#iurp #zklfk #
|rx #fdq #grzqordg #hqgohvv#vriwzduh#dqg#dedqgrqzduh #
jdphv111#

Lw*v#wuxh#wkdw#Zlqgrzv #5333 #zdvq*w#ghvljqhg #wr#zrun #
zlwk#ylghr#jdphv/#exw#wu|lqj#lw#qhyhu#kxuwv/#grhv#lwB
Vhh#|rx#wkh#qh{w#hslvrgh#>0,
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���3�5�=�9�C�A�F�@�6
D#ihz #gd|v #djr/ #L#fdph #dfurvv #d#srvw#e| #Duwxur#Ghqwh#rq #
Uhwur#Surjudpplqj #Lwdold#+USL,#e| #Wkh#Qhugv/#frqwdlqlqj #
d#pdjd}lqh #lq#sgi #irupdw#iru #wkh#ehqh¬w#ri #wkh#zkroh #
jurxs1 #Duwxur#kdg#zdqwhg#wr#vkduh#wkdw#sduwlfxodu#pdjd}lqh #
lq#rughu#wr#xujh #rwkhu#phpehuv #ri #wkh#jurxs #wr#uhwulhyh#
d#slhfh #ri #edvlf #surjudp #iru #Frpprgruh #97/#xvhixo#wr#
ordg#lqwr#phpru| #dq#OP#frgh #wr#vsolw#wkh#vfuhhq#lqwr#wzr#
sduwv/#wh{w#dqg#kl0uhv111#D#yhu|#xvhixo#ihdwxuh#li#|rx #zdqw/#
iru # h{dpsoh/# wr# zulwh# d# wh{w# dgyhqwxuh# zlwk# vrph #
dffrpsdq|lqj#judsklfv1#
Gulyhq#e| #fxulrvlw|/ #L#rshq #wkh#srvw#dqg#vhh#wkdw#vrphrqh #
hovh/#sduw#ri #wkh#UPZ #hglwruldo#vwd«/#Gdylg#Od#Prqdfd/ #
kdg#douhdg|#wdnhq#fduh#ri#wklv#rshudwlrq1#
L#vwloo#rshq #wkh#pdjd}lqh #wr#lqtxluh #derxw#wkh#frgh/ #exw#
L#dp #lpphgldwho| #dwwudfwhg#wr#dqrwkhu#surjudp #wkdw#lv#d#
frxsoh#ri#sdjhv#diwhu#wkh#rqh#lqglfdwhg#e|#Duwxur1

���F�E�F�C�7���+�7�E���A�@�����?�D�E�C�3�6
Wkh#qdph #vwulnhv#ph #lpphgldwho|/#ohdylqj#olwwoh#urrp #iru #
lpdjlqdwlrq1 #Wklv#lv#doprvw#fhuwdlqo|#d#vhw#ri #lqvwuxfwlrqv#
iru #uhgh¬qlqj #wkh#Dpvwudg#FSF#fkdudfwhu#vhw#wr#fkdqjh #
lwv#orrn#) #ihho1#D#txlfn #orrn#dw#wkh#frgh/ #lpphgldwho| #
dyrlgv #dq| #grxew1#Lw#lv#d#uhdo#uhgh¬qhg#fkdudfwhu#vhw#wr#
xvh#lq#rxu#surjudpv#lq#Orfrprwlyh#Edvlf1#

L#kdg#dq#lghd$#Lq#qxpehu #56#zh #sruwhg#wkh#wh{w#dgyhqwxuh#
ïDvwurqdyh#Iduphuð##wr#Orfrprwlyh #Edvlf1#Wklv#lv#d#jdph #
wkdw#vhhv#xv#derdug#d#vwduvkls#dguliw#lq#vsdfh111#Zkdw#
ehwwhu#fkdqfh #wr#wdnh#dgydqwdjh#ri #d#ixwxulvwlf#fkdudfwhu#
vhwB#L#ghflgh #wr#zrun #rq #wkh#uhfryhu| #ri #wklv#slhfh #ri #
klvwru|/#lqlwldoo|#dxwkruhg#e| #Shwh#Zklwh/#wr#jlyh #lw#d#vhfrqg #
olih1

���A�6�7���C�7�E�C�;�7�G�3�>
Reylrxvo| #li#wkh#frgh #frxog #kdyh#ehhq#frslhg #dqg#sdvwhg#
iurp #wkh#dwwdfkhg#sgi/ #Duwxur#zrxog #qhyhu#kdyh#dvnhg#iru #
wkh#vxssruw#ri #rwkhu#xvhuv#ri #wkh#jurxs111#Vr/ #orrnv#olnh/#
wkh#rqo| #vroxwlrq#zdv #wr#uhzulwh#wkh#frgh #iurp #vfudwfk1#
Exw#L*p#h{wuhpho|#od}|#dqg#wkh#lghd#ri #zulwlqj#rqh #e| #rqh #
derxw#hljkw| #olqhv#ri #frgh #zlwk#wrqv#ri #qxpehuv #kdv#qhyhu#
hyhq#wrxfkhg #ph1#Lq#dgglwlrq/#pdq| #ri #wkh#qxpehuv #duh#
doprvw#xquhdgdeoh1#Lw*v#5353/ #lv#lw#srvvleoh#wkhuh*v#qr #
pruh#sudfwlfdo#zd|B#

Ri#frxuvh/ #wkhuh#lv$#Dq#RFU/#d#fkdudfwhu#uhfrjql}hu$ #L#
wkhuhiruh#ghflgh#wr#wu|#wklv#urxwh1#
L#orrn#iru #d#iuhh#fkdudfwhu#uhfrjql}hu #rqolqh#dqg#L#fkrrvh #
iru=#kwwsv=22rfu1vsdfh21
Zlwk#wkh#vqlsslqj #wrro#L#fuhdwh#6#lpdjhv/ #rqh #iru #hdfk #
froxpq #ri #wkh#frgh #dqg#ordg#lpphgldwho| #wkh#¬uvw#rqh #
lqwr#wkh#RFU1
Wkh#¬uvw#uhvxow#lv#glvdssrlqwlqj #eh|rqg #h{shfwdwlrq1#Yhu|#
ihz#uhfrjql}hg#qxpehuv#dqg#orwv#ri#xquhdgdeoh#wh{w1#
L#vrph #dgmxvwphqwv#wr#wkh#vhwwlqjv#dqg#rswv#wr#xvh#wkh#
RFU#5#hqjlqh #zklfk/ #dffruglqj #wr#wkh#vlwh/#lv#pruh #h®flhqw#
lq#qxpehu#uhfrjqlwlrq1#

Wklv#wlph#wkh#uhvxow#lv#dffhswdeoh1#Dssur{lpdwho|#93( #
ri #wkh#wh{w#zdv #dfnqrzohgjhg1 #L#mxvw#qhhg#wr#pdnh #
vxevwlwxwlrqv#lq#wkh#wh{w#wr#fruuhfw#wkh#frppdv #wkdw#kdg#
ehhq#lqwhusuhwhg#dv#shulrgv/#pdqxdoo|#fruuhfw#wkh#zurqj #
qxpehuv/ #dqg#¬qdoo|#fruuhfw#doo#wkh#zurqj #rffxuuhqfhv #
ri #wkh#ëV\PEROì#frppdqg1 #Kdug#zrun/ #exw#idvwhu#wkdq#
zulwlqj#hyhu|wklqj#iurp#vfudwfk1
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L#fruuhfwhg#doo#wkh#frgh/#L*p#vdwlv¬hg$#

���2�7�8�6�'�*�����������������+�*�+�C�3�/�3�-���8�.�+���)�.�'�6�'�)�8�+�6���7�+�8

���)�����$���!�����%���"�������"�$���!�&���!��



Sdjh#55#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

�+�'���,�/���*��

L#uxq#wkh#surjudp #dqg#qrwlfh#wkdw#vrph #fkdudfwhuv#duh#
xquhdgdeoh111#\hw#lw#vhhphg #wr#ph #wkdw#L#kdg#fruuhfwo|#
lqwhusuhwhg#wkh#qxpehuv/ #hyhq#wkh#doprvw#loohjleoh#rqhv1
Reylrxvo|/ #L#zdv #zurqj/ #ru#wkhuh#zhuh#plvwdnhv#lq#wkh#
lqlwldo#frgh#dv#zhoo1#
L#pxvw#wkhuhiruh#fruuhfw#wkh#zurqj #fkdudfwhuv1#L#srlqw#p| #
eurzvhu#wr#wkh#dgguhvv#kwws=22{ou;1dw2;{;kh{elq2#dqg#
fkhfn#wkh#fkdudfwhuv#wkdw#grq*w#dsshdo#wr#ph1#
Diwhu#d#ihz #whvwv/#Lìp#vdwlv¬hg#e| #p| #mre#dqg#L#ghfoduh#p| #
uhfryhu|#zrun#frpsohwhg1

���D�E�C�A�@�3�G�7�����3�C�?�7�C�����@�:�3�@�5�7�6
L#uhqxpehu#wkh#olqhv#ri #wkh#frgh #L#uhwulhyhg#dqg#dgg#wkhp#
dw#wkh#hqg#ri #wkh#ëDvwurqdyh#Iduphuì #frgh1 #Xvlqj #d#JRVXE#
+jr #wr#vxeurxwlqh,#L#uxq#wkh#sduw#ri #wkh#frgh #wkdw#uhgh¬qhv#
wkh#fkdudfwhuv#ehiruh#wkh#surjudp #sulqwv#vrphwklqj #rq #
wkh#vfuhhq#dqg111#Khuh#lw#lv$#Wkh#wh{w#dgyhqwxuh#kdv#lwv#
*Ixwxuh#Vhw*#fkdudfwhu1##
#
Wkh#jdph #Dvwurqdyh#Iduphu #Hqkdqfhg#fdq #eh#grzqordghg #
iurp#wkh#UhwurPdjd}lqh#Zruog#zhevlwh#dw#wklv#dgguhvv=#
zzz1uhwurpdjd}lqh1qhw2grzqordg2IduphubHqkdqfhg1gvn

Wkh#jdph #lv#olvwdeoh/#vr #|rx #fdq #vdiho|#fkhfn #lwv#frgh/ #
exw#li#|rx#zdqw#lw#lq#w{w#irupdw/#frqwdfw#ph1

Rk/#L#irujrw1#Lw*v#qrw#ryhu1#Wkh#hqkdqfhg #yhuvlrq#lv#dovr#
htxlsshg #zlwk#d#vsodvk#vfuhhq#lq#VFU#irupdw1#Zdqw#wr#
nqrz#pruhB#
Grq*w#plvv#wkh#qh{w#duwlfoh1

Khuh*v#wkh#uhgh¬qhg#fkdudfwhu#frgh1
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Vwduwlqj#zlwk#prgh #5/#wkh#vlpsohvw#rqh/ #hdfk #e|wh#ri #phpru| #

frqwdlqv#; #sl{hov#ri #40elw#froru #ghswk1#Wkh#sl{ho#uhsuhvhqwdwlrq#

lq#wklv#fdvh #lv#vlpsoh/#4#elw#iru #hdfk #sl{ho#vwduwlqj#iurp #wkh#

prvw#vljql¬fdqw1

Lq#wkh#fdvh #ri #prgh #4/#wkh#rqh #wkdw#lqwhuhvwv#xv/#hdfk #e|wh#
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frqwdlqv#7#sl{hov/#zlwk#d#70elw#froru #ghswk1#Dv#fdq #eh#vhhq#

lq#wkh#deryh #wdeoh/#wkh#glvwulexwlrq#lq#wklv#fdvh #lv#qrw#olqhdu1#

Wkh#froru#ri#wkh#¬uvw#sl{ho#frqvlvwv#ri#elw#:#dqg#elw#61

Lq#prgh #3/#hdfk #e|wh#frqwdlqv#rqo| #5#sl{hov#dqg#wkh#

glvwulexwlrq#lv#hyhq#pruh #frpsoh{/ #dv#wkh#froru #ri #wkh#¬uvw#

sl{ho#lv#frpsrvhg #ri #elw#:/ #iroorzhg #e| #elw#6/#elw#8#dqg#elw#4111

Wdnlqj#d#orrn#dw#wkh#vwdqgdug#Dpvwudg#FSF#sdohwwh#lw#zloo#

eh#lpphgldwho| #fohdu#zk| #wkh#froruv #glvsod|hg#e| #wkh#

hpxodwru#duh#gl«huhqw#iurp#wkrvh#ri#wkh#frqyhuwhu111

Wkh#¬uvw#7#froruv #duh#h{dfwo|#zkdw#zh #vhh#lq#wkh#lpdjh #

srvwhg#vkruwo|#ehiruh1

�$�7�E���D���5�:�3�@�9�7���E�:�7���5�A�>�A�C�D

Exw#zh #duh#vwxeeruq#dqg#zdqw#dw#doo#frvwv#wr#glvsod|#wkh#

lpdjh#zlwk#wkh#7#froruv#wkdw#ehvw#fkdudfwhul}h#lw1

Wu|#w|slqj#wkhvh#7#olqhv#ri#frgh=

43#LQN#313

53#LQN#4159

63#LQN#6147

73#ORDG#%VFU#LPDJHV%/#)F333

Vdyh#wkh#surjudp#wr#glvn#zlwk#wkh#frppdqg=

VDYH#%ORDGHU1EDV%

dqg#uhvwduw#wkh#hpxodwru#zlwk#d#qlfh#UHVHW1

Qrz#odxqfk#wklv#frppdqg=

UXQ#%ORDGHU1EDV%

Pxfk#ehwwhu/#gr#|rx#djuhhB

Exw#wkhuh*v#vwloo#vrphwklqj #zh*uh#qrw#hqwluho|#frqylqfhg #ri1#

Wkdw#Uhdg|#phvvdjh #lv#h{wuhpho|#dqqr|lqj1 #Xowlpdwho|#

rxu #lqwhqwlrq#zdv #wr#fuhdwh#d#vsodvk#vfuhhq#iru #wkh#Iduphu #

jdph/#vr#ohwìv#jhw#ulg#r«#ri#lw1

Ohw*v#xvh#rxu #Ordghu#djdlq/ #wklv#wlph#uhdoo|#wr#odxqfk#wkh#

jdph#IDUPHU1EDV1

Frs| #wkh#jdph #|rx #¬qg#lq#wkh#uhsrvlwru|#ri #Dqwrqlqr#

Sruflqr #wr#wklv#dgguhvv=# #kwwsv=22jlwkxe1frp2qlssxu:52;0

elw0surmhfwv2wuhh2pdvwhu2dvwurqdyh0iduphu

dgg#+li#|rx #zdqw,#wkh#fkdudfwhuv#ri #wkh#suhylrxv #duwlfoh/#

vdyh#hyhu|wklqj#dv#IDUPHU1EDV#dqg#wkhq#zulwh#wklv#vlpsoh#

surjudp=

43#LQN#313

53#LQN#4159

63#LQN#6147

73#ORDG#%VFU#LPDJHV%/#)F333

83#IRU#L@4#WR#8333

93#QH[W#L

:3#UXQ#%IDUPHU1EDV%

Hw#yrlod$#Wkh#Dvwurqdyh#Iduphu #Hqkdqfhgìv#jdph #zlwk#wkh#

vsodvk#vfuhhq#lv#uhdg|$

L#krsh #wklv#vlpsoh#jxlgh #fdq #khos#vrph #ri #|rx #fuhdwh#jdphv #

iru#Dpvwudg#FSF#zlwk#plqlpdo#judsklfv1

Dv#dozd|v/#li#|rx #kdyh#dq| #txhvwlrqv/ #sohdvh#gr #qrw#khvlwdwh#

wr#frqwdfw#ph1
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Gxulqj# wkh# vwxg|# ri# Gdwd# Dqdo|vlv# dqg# Exvlqhvv#
Lqwhooljhqfh# xvlqj# d# zhoo0nqrzq# vsuhdgvkhhw/# L# riwhq#
kdg# wkh# qhhg# wr# deeuhyldwh# vrph# vhtxhqfhv# ri# gdwd#
frppdqgv#zlwk#d#prxvh#dqg#nh|erdug1

L#orrnhg#xs#rq #olqh#wulfnv#wr#uhsodfh#d#skudvh#olnh#%Ohiw0
folfn#dqg#gudj #wkh#DxwrIloo#kdqgoh#iurp #fhoo#D5#wr#fhoo#D43%#
zlwk#dq#deeuhyldwlrq#ri#w|sh
FqG+^Iloo#kdqgoh`1^D5=D43`,1

Exw#qrw#¬qglqj #dq|wklqj #vdwlvidfwru|/#L#ghflghg #wr#fuhdwh#
%prwx#sursulr%#dq#deeuhyldwlrq#v|vwhp#wkdw#zrxog #dovr#
khos#lq#wkh#xvh#ri #rwkhu#vriwzduh#zlwk#J1X1L1#+Judsklfdo#
Xvhu#Lqwhuidfh,1

�&�A�E�3�E�;�A�@�D���F�D�;�@�9���E�:�7���?�A�F�D�7���3�@�6���8�A�C���=�7�J�4�A�3�C�6���B�C�7�D�D�7�6���=�7�J�D
Wkh#prvw#iuhtxhqwo|#shuiruphg #dfwlrqv#xvlqj #wkh#prxvh #
duh#dv#iroorzv=
4,#Folfn#+ohiw#exwwrq#suhvv,
5,#Uljkw0Folfn
6,#Grxeoh0Folfn#+grxeoh#ohiw#folfn,
7,#Gudj)Gurs#+vhohfw/#gudj#dqg#gurs,
8,#Folfn)Gudj
9,#Prxvh#Kryhu#+pryh#wkh#prxvh#ryhu#judsklfv,1

Q1E1=#Vrph #dxwkruv#frqvlghu #dfwlrqv#7, #dqg#8,#v|qrq|prxv1 #
Wkhuhìv#dfwxdoo|#d#glvwlqfwlrq#^PD53`1#Wkh#Gudj)Gurs #
dfwlrq#uhtxluhv#wzr#judsklf #hohphqwv=#wkh#¬uvw#lv#wkh#
hohphqw#wr#eh#gudjjhg/ #wkh#vhfrqg #lv#wkh#%wdujhw%#rq #
zklfk #wr#uhohdvh1#Wkh#Folfn)Gudj #dfwlrq#uhtxluhv#d#judsklf #
hohphqw#dqg#dq#r«vhw#frqvlvwlqj #ri #rqh #ru#pruh #sdudphwhuv1#
Khuh#vrph #h{dpsohv#ri #Folfn)Gudj #=#fkdqjlqj #wkh#zlgwk#
ri #d#zlqgrz/ #¬oolqj#fhoov#dxwrpdwlfdoo|/#dgmxvwlqj#wkh#vrxqg #
ri #wkh#frpsxwhu #vshdnhu#e| #prylqj #d#volghu#olnh#wkh#rqh #
vkrzq#lq#Iljxuh#41

Wkh#dfwlrqv#phqwlrqhg #deryh #fdq #eh#deeuhyldwhg#zlwk#
dfurq|pv#+vrph#ri#wkhp#irxqg#rq#wkh#Zhe,=
4,#OPE#+ohiw#prxvh#exwwrq,
5,#UPE#+uljkw#prxvh#exwwrq,
6,#GFON#+grxeoh#folfn,
7,#G)G#+gudj#dqg#gurs,
8,#F)G#+folfn#dqg#gudj,
9,#PK#+prxvh#kryhu,1

Wkhuh#duh#vhyhudo#qrwdwlrqv#wr#lqglfdwh#wkh#suhvvlqj #ri #
rqh #ru#pruh #nh|v1#Rqh#ri #wkhvh#lv#wkh#qhz #Plfurvriw #
qrwdwlrq#+h1j1#Fwuo.[,#wkdw#lv#txrwhg #rq #Zlnlshgld #exw#
hyhu|rqh #fdq #iuhho|#dgrsw#wkh#prvw#frqjhqldo #qrwdwlrqv1

�,�:�7���9�C�3�B�:�;�5�D���5�A�?�B�A�@�7�@�E�D���A�C���H�;�6�9�7�E�D
Lq#Frpsxwhu#Vflhqfh/ #|rx #gh¬qh#d#zlgjhw #+zlqgrz #jdgjhw, #
dv#dq| #judsklfdo #frpsrqhqw #ri #d#judsklfdo #xvhu#lqwhuidfh#
+Zlnlshgld#vrxufh,1

Vrph #zlgjhw #w|shv#duh#olvwhg#ehorz #+wkh#h{sodqdwlrq#fdq #
dovr#eh#irxqg#rq#Zlnlshgld,=
4,#Frqwdlqhuv=#zlqgrz/#prgdo#zlqgrz/#hwf1
5,#Qdyljdwlrq=#wrroedu/#olqn/#wde/#hwf1
6,#Frppdqgv=#phqx/#uleerq/#grfn/#lfrq/#exwwrq/#hwf1
7, #Gldorjxh=#gldorj #er{/ #gldorj #er{ #¬oh/dohuw#er{/derxw #
er{/#hwf1
8,#Lqsxw=#fkhfn #er{/wh{w#er{/frper #er{/olvw#er{/gurs #
grzq#olvw/volghu/vslqqhu/#hwf1
9,#Rxwsxw=#vwdwxv#edu/odeho/wrrowls/surjuhvv#edu/julg#ru#
gdwd#julg/hwf1

Wkh#w|shv#olvwhg#deryh #fdq #eh#hqulfkhg#e| #dgglqj #fhoov/#
pdwulfhv/#yhfwruv/#judskv/#vkhhwv/#hwf1
%Hyhu|wklqj#lv#d#Zlgjhw%#lv#wkh#sklorvrsk| #dgrswhg#e| #
vrph #rshq0vrxufh #vriwzduh#wkdw#fuhdwhv#qdwlyh#lqwhuidfhv#
iru#lRV#dqg#Dqgurlg#v|vwhpv1

�+�E�3�C�E���4�F�;�>�6�;�@�9���@�A�E�3�E�;�A�@
D#zlgjhw #kdv#dv#lwv#lghqwl¬hu#dq#doskdqxphulf #vwulqj#Z1#
Li#|rx #dovr#zdqw#wr#lqglfdwh#lwv#w|sh#W#wkhq#wkh#qrwdwlrq#
W1Z#lv#dgrswhg1#Ehfdxvh #wkh#irfxv #lv#h{foxvlyho|#rq #
qdyljdwlqj #wkurxjk #wkh#ydulrxv#frpsrqhqwv #ri #d#judsklfdo #
lqwhuidfh/#rwkhu#ihdwxuhv#vxfk #dv#froruv #/#vkdsh/#vl}h/#
vfuhhq#srvlwlrq/#hwf1/#duh#ryhuorrnhg1
Q1E1=#Hyhq#Z1W#qrwdwlrq#lv#¬qh#+vlplodu#wr#wkh#uhsuhvhqwdwlrq#
%IlohQdph1H{w%,1#Vwulqjv#+xqohvv#rwkhuzlvh#vwdwhg,#duh#
qrw#fdvh0vhqvlwlyh1

Dv#lq#d#vruw#ri #vfuhhq#vfudslqj/ #wr#h{suhvv#wkh#D#dfwlrq#
rq #d#zlgjhw #jurxs #Z4/111/#Zq #xvhv#d#ixqfwlrq0edvhg#
qrwdwlrq#+D#lv#dq#doskdqxphulf#vwulqj#dv#zhoo,
D+Z4/#111/#Zq,#1
Li#d#Z#rxwsxw#zlgjhw#lv#surgxfhg/#lw#zloo#eh#zulwwhq
Z@D+Z4/111/#Zq,#1
Li#vwulqjv#+xvhg#wr#lghqwli|#zlgjhwv/ #w|shv/#dfwlrqv#,#frqwdlq#
fkdudfwhuv#rwkhu#wkdq#ohwwhuv#dqg#qxpehuv #wkhq#wkh|#duh#
hqforvhg#lq#vtxduh#eudfnhwv#dv#lq#VTO1#Dqrwkhu#%ordq%#
iurp #VTO#lv#wkh#frpphqwv #suhfhghg#e| #d#grxeoh#%gdvk%1

���(�(�6�+�:�/�'�8�/�4�3�7�������7�.�4�6�8�)�9�8�7���4�3���9�7�/�3�-���'�����6�'�5�.�/�)�'�1�����3�8�+�6�,�'�)�+
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Wr#lqglfdwh#d#Zn #zlgjhw #frqwdlqhg#lq#wkh#Z #zlgjhw #|rx #
zulwh#Z_Zn/ #xvlqj #wkh#fkdudfwhu#%_%#dv#lq#vshfli|lqj #wkh#
sdwk#ri#d#¬oh1
Wkh#dvwhulvn#-#lv#xvhg#wr#kljkoljkw #d#zlgjhw #rq #zklfk #dq#
dfwlrq#lv#pdqgdwru| #+h1j1#d#¬hog#wr#hglw#lq#d#txhvwlrqqdluh,1#
Li#wkh#frqwh{w#uhtxluhv#lw/#lw#fdq #dovr#eh#xvhg#iru #dfwlrqv1#
Krzhyhu/ #lw#lv#uhfrpphqghg #wkdw#|rx #dgg#wkh#dvwhulvn#
rqo| #zkhuh#lw#lv#qhfhvvdu| #wr#dyrlg #zhljklqj #wkh#zulwlqj#grzq1
H{dpsohv=
4,#Folfn+lfrq1Vdyh,
5,#GqG+Z4/^Uhf|foh#Elq`,#00#Gudj)Gurs#wr#%wdujhw%
6,#Hglw+^H0pdlo#Dgguhvv`-,#00#dfwlrq#rq#d#uhtxluhg#¬hog
7,#Hglw+gldorjer{1Sulfh_wh{wer{1Dprxqw,
8,#^Fwuo.Vkliw.Hqwhu`/#^Fwuo.Folfn`
9,#Suhvv-+dq|nh|,#00#pdqgdwru|#dfwlrq

Q1E1=#Wkh#nh| #frpelqdwlrqv #suhvvhg#duh#d#vshfldo#fdvh #ri #
dfwlrqv#dqg#fdq#h{lvw#hyhq#zlwkrxw#sdudphwhuv1

�'�B�7�C�3�E�A�C�D���E�A���5�:�3�;�@���3�5�E�;�A�@�D
L#kdyh#qrw#vwxglhg#wkh#sdudgljp #ri #ixqfwlrqdo#surjudpplqj1 #
Wkh#fkrlfh #ri #ixqfwlrq0edvhg#qrwdwlrq#lv#gxh#wr#p| #
pdwkhpdwlfv#vwxglhv#dqg#wkh#delolw|#wr#lqwlpdwho|#xvh#
ixqfwlrq #frpsrvlwlrq #wr#ghvfuleh#pruh #vwuxfwxuhg#dfwlrqv1
Lq#dgglwlrq/#vrph #%rshudwruv%#duh#dydlodeoh#wr#zulwh#
%dojheudlf%#h{suhvvlrqv #zlwk#urxqg #eudfnhwv=#%•%#+Dow.457,#
lqglfdwhv#dfwlrqv#wr#eh#shuiruphg #lq#wkh#vhtxhqfh #lq#
zklfk #wkh|#zhuh#zulwwhq/#%2%#+vkliw.:, #h{foxvlyh#dowhuqdwlyh/#
%.%#dfwlrqv#wkdw#fdq#eh#shuiruphg#lq#dq|#vhtxhqfh1
Wkh#xvh#ri #wkh#%•%#fkdudfwhu#wr#frqfdwhqdwh#vhtxhqwldo#
rshudwlrqv#lv#vlplodu#wr#wkh#XQL[#rshudwlqj#v|vwhp#dqg#
lv#xvhg#zlwk#wkh#vdph #phdqlqj #lq#vrph #wh{wv#iru #wkh#
Hxurshdq#Frpsxwhu#Gulylqj#Olfhqfh #+HFGO,#fhuwl¬fdwlrq1

H{dpsoh=#Fuhdwlqj#d#yhfwru#lq#d#vsuhdgvkhhw#e| #vshfli|lqj #
d#fhoo0udqjh1
Vhohfw+fhoo1^D5=#D8`,#•#^Fwuo.Vklw.Hqwhu`

Li#D/#E/#F#duh#dfwlrqv#rq #zlgjhwv/ #wkh#iroorzlqj #surshuwlhv#
dsso|=
4,#•/#2/#.#duh#dvvrfldwlyh#l1h1
+D#{#E,#{#F#@#D#{#+E#{#F,/
5,#2#dqg#.#duh#vzlwfkdeoh#l1h1=#D#{#E#@#E#{#D/

�/�:�3�E���;�D���3���5�7�>�>�	�C�3�@�9�7
#Lq#d#vsuhdgvkhhw/#d#uhjxodu#fhoo0udqjh#lv#d#pdwul{#ru#d#yhfwru#frqvlvwlqj#ri#wkh#wrs#ohiw#fhoo#+plqlpxp#ydoxh,#
xs#wr#wkh#erwwrp#uljkw#fhoo#+pd{lpxp#ydoxh,#^S[53`1#
H{dpsohv=#F:#+d#vlqjoh#fhoo,/#H5=H:#+yhuwlfdo#yhfwru,/#D6=I6#+krul}rqwdo#yhfwru,/#D4=F9#+pdwul{#ri#9#urzv#dqg#6#
froxpqv,1
Dq# luuhjxodu# fhoo0udqjh# lv# wkh# xqlrq# ri# vhsdudwhg# uhjxodu# fhoo0udqjh# jurxsv# zlwk# wkh# fkdudfwhu# %>%# +l1h1#
D4=F9>F<>H5=H:,1#

�+�5�C�7�7�@���+�5�C�3�B�;�@�9
# Lw# lv# dfklhyhg# zkhq# rqh# dssolfdwlrq# lqwhudfwv# zlwk# dqrwkhu# e|# vhqglqj# frppdqgv# +suhvvhg# nh|/# hwf1,# dqg#
ïuhdglqjð#wkh#dqvzhuv#olnh#d#kxpdq#ehlqj#^KW4;`1

���;�9�F�C�7������

���C�7�3�E�7���3���6�;�5�E�;�A�@�3�C�J���A�8���3�5�E�;�A�@�D���3�@�6���E�J�B�7�D

Jlyhq#wkh#zlgh#iuhhgrp#lq#fkrrvlqj#dfwlrq#qdphv#h#
zlgjhw#w|shv/#li#|rx#zdqw#wr#vkduh#qrwhv#zlwk#rwkhu#
shrsoh/#lw#lv#zlvh#wr#fuhdwh#d#vpdoo#ïglfwlrqdu|ð#zlwk#
vkruw#h{sodqdwlrqv1#
Wkh# sursrvhg# olvwv# duh# ghvljqhg# qrw# wr# xvh# vtxduh#
eudfnhwv#lq#gholplwlqj#vwulqjv#+zkr#zdqwv#fdq#pdnh#
dgglwlrqv#wr#wkh#ïglfwlrqdu|ð,1#

���5�E�;�A�@�D��
4,Folfn#rssxuh#OF#+Ohiw#Folfn,#
5,#UF#+Uljkw#Folfn,#
6,#FF#+Folfn#Folfn#@#Grxeoh#Folfn,#
7,#GqG#+Gudj#dqg#Gurs,#
8,#FqG#+Folfn#dqg#Gudj,#
9,#FqS#+Frs|#dqg#Sdvwh,#
:,#[qS#+Fxw#dqg#Sdvwh,#
;,#Vhohfw#+vhohfwlqj#remhfw,#
<,#Hglw#+hglw#fhoo/wh{wer{/#hff1,#
43,#Frs|#
44,#Fxw#
45,#Sdvwh#
46,#Forvh#+d#zlqgrz,#
47,#Suhvv#+d#nh|,#
48,#PK#+prxvh#kryhu,

���5�E�;�A�@�D�����8�A�C���D�B�C�7�3�6�D�:�7�7�E����
49,# Ghohwh# +holplqdwlqj# fhoov# zlwk# volglqj# ri# wkrvh#
qhdue|,
4:,#Fohdu#+ghohwlqj#rqo|#wkh#frqwhqwv#ri#fhoov,#

�,�J�B�7�D=# zlqgrz/# prgdozlqgrz/# wrroedu/# olqn/# wde/#
phqx/# uleerq/# grfn/# lfrq/# exwwrq/# gldorjer{/#
¬ohgldorjer{/# dohuwer{/# derxwer{/# fkhfner{/#
wh{wer{/# frperer{/# olvwer{/# gursgrzqolvw/# volghu/#
vslqqhu/# vwdwxvedu/# odeho/# wrrowls/# surjuhvvedu/# julg#/#
gdwdjulg/# pdwul{/# yhfwru/# fhoo/# ¬ookdqgoh/# sorw/# vkhhw/#
nh|1
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6,#•#lv#qrw#frppxwdwlyh#l1h1#D#•#E#rwkhu#wkdq#E#•#D1
Rshudwru#•#lv#glvwulexwlyh#rqo|#wr#wkh#ohiw#ri#2#=
D#•#+E#2#F,#@#+D•E,#2+D•F,1
Wkh#.#rshudwru#lv#glvwulexwlyh#zlwk#uhvshfw#wr#2=
D.#+E2F,@+D.E,2+D.F,@+E.D,2+F.D,@+E2F,.D1

H{dpsoh#+ghvfuleh#remhfw#hglwlqj#lq#Iljxuh#5,=
Hglw+Zkdw*v#|rxu#qdphB`,#@#
+#Hglw+^Iluvw#qdph`,#.#Hglw+w^Odvw#qdph`,#•
+#Folfn#RN2#Folfn#Fdqfho,

Q1E1=#Vrphrqh #pljkw #remhfw#wkdw#dfwxdoo|#|rx #frxog #%folfn%#
rq #%RN%#ehiruh#|rx #kdyh#hyhq#hglwhg#wkh#wzr#uhtxluhg#
¬hogv1#Wkh#remhfwlrq#lv#jrrg #exw#wkh#jrdo #lv#wr#ghvfuleh#
dw#ohdvw#rqh #vhtxhqfh #ri #vhqvleoh#dfwlrqv#dqg#qrw#dqdo|}h#
doo#srvvleoh#hyhqwv#lq#wkh#xvh#ri#dq#lqwhuidfh1

���C�A�F�B�;�@�9�D
Lq#vrph #vshfldo#fdvhv/#frqyhqwlrqv #fdq #eh#xvhg#wr#rewdlq#
pruh#v|qwkhvlv1
Li#wkh#zlgjhwv #Z4/ #111/#Zq #duh#vxemhfw#wr#wkh#vdph #dfwlrq#
D#dqg#{#rshudwru/#|rx#fdq#zulwh=
D+Z4,#{111#{#D+Zq,#@#D#+#Z4#{111#{#Zq#,
Li#wkh#zlgjhwv #Z4/ #111/#Zq #kdyh#wkh#vdph #w|sh#W#dqg#duh#
vxemhfw#wr#wkh#vdph #dfwlrq#D#dqg#{ #rshudwru/#|rx #fdq #zulwh=
D+W1Z4,#{111#{#D+W1Zq,#@#D#+#W1+#Z4#{111#{#Zq,#,

H{dpsoh#+hglwlqj#wkh#remhfw#djdlq#lq#Iljxuh#5,=
Hglw+Zkdw*v#|rxu#qdphB`,#@#
Hglw+^Iluvw#qdph`#.#^Odvw#qdph`,#•
Folfn+RN#2#Fdqfho,

���A�5�F�?�7�@�E���3���H�;�6�9�7�E���D�E�C�F�5�E�F�C�7
Vrphwlphv #lw#lv#xvhixo#wr#pdnh #d#uxglphqwdu|#grfxphqwdwlrq #
ri#wkh#vwuxfwxuh#ri#d#zlgjhw1

Z #qrwdwlrq#+Z4/111/Zq,#phdqv #wkdw#Z #ghshqgv#rq #wkh#
Z4/111/Zq#zlgjhwv #zkloh#Z #qrwdwlrq#~Z4/111/Zq€#phdqv #
wkdw#Z#lv#frpsrvhg#ri#wkh#Z4/111/Zq#zlgjhwv1

H{dpsoh=#Wkhuh#duh#wzr#pdqgdwru| #er{hv #lq#wkh#Sulfh#
gldorj #er{1#D#wrrowls#+frqvlvwlqj #ri #d#odeho,#zduqv#Frgh #
lv#qxphulf#+Ilj1#6,1
Sulfh~wh{wer{1Frgh-/
wh{wer{1Dprxqw-/
wrrowls1Pvj+Frgh,~odeho1^Qxphulf#¬hog`€/
exwwrq1RN/
exwwrq1Fdqfho
€

Li#lw*v#qrw#wrr#frpsolfdwhg #|rx #fdq #jurxs #zlgjhwv #e| #w|sh#
dv#iroorzv=
Sulfh~#wh{wer{1+Frgh-/#Dprxqw-,/
wrrowls1Pvj+Frgh,~odeho1^Qxphulf#¬hog`€/
exwwrq1#+RN/#Fdqfho,
€

Q1E1=#Lq#̂KW4;`#lq#Fkdswhu#5/#L#irxqg #wkdw#wklv#uhsuhvhqwdwlrq#
kdv#d#fhuwdlq#vlplodulw|#wr#wkh#%Gdwd#Odqjxdjh%#dqg#wkh#
%Uhvrxufh#Ilohv%1

���6�;�E�3�4�>�7���/�;�6�9�7�E�D
Lq#wkh#fdvh #ri #hglwdeoh#zlgjhwv #+vxfk #dv#vsuhdgvkhhw#
fhoov,#lw#lv#frqyhqlhqw#wr#eh#deoh#wr#dvvljq #+lq#vtxduh#
eudfnhwv,#d#ghidxow#ydoxh#ru#dq#h{suhvvlrq1
H{dpsohv=
4,#Hglw+^Iluvw#Qdph`@^Pdulr`#.#^Odvw#qdph`@^Urvvl`,
5,#Hglw+fhoo1D:@^URXQG+D4.D7>5,`,

Q1E1=#Lq#h{dpsoh#4/#%.%#lv#dq#rshudwru#dqg#frxqwv #dv#d#
vhsdudwru1#Lq#h{dpsoh#5/#%.%#ehorqjv #wr#dq#h{suhvvlrq #
zlwklq#wkh#vtxduh#eudfnhwv1

���A�@�5�>�F�D�;�A�@�D
H{lvwlqj#v|perov #dqg#Xvhu#H{shulhqfh#kdyh#ehhq#uhxvhg#
zlwkrxw# suhwhqglqj# wr# lqyhqw# |hw# dqrwkhu# frpsxwhu #
odqjxdjh#+lq#p|#rslqlrq/#wkhuh#duh#hqrxjk#odqjxdjhv,1
Wkh#jrdo #lv#wr#lpphgldwho| #kdyh#qrwhv#lq#wh{w#irupdw#wr#
ghvfuleh#lq#d#idluo|#rughuo|#pdqqhu#wkh#qdyljdwlrq #wkurxjk #
wkh#ydulrxv#phqxv #dqg#zlqgrzv #ri #d#judsklfdo #lqwhuidfh1
Iru #wkrvh#zkr #zlvk #wr#frqwulexwh#zlwk#lpsuryhphqwv/ #lw#
lv# zruwk# lqylwlqj# wr# suhvhqw# wkhp# rq # wkh# sdjhv # ri #
UhwurPdjd}lqh1

���;�4�>�;�A�9�C�3�B�:�J
^F]38`#P1Frjjl/#F1]dqrq/#%HFGO1#Hvhufl}ldulr#h#vlpxodwruh#frpsohwl1%/Hgl}lrql#IDJ#Vuo/#53381
^Jdv3;`#F1Jdvsdulql/#%HFGO#FDG1#Lo#pdqxdoh%/#Dsrjhr#Hglwruh/#533;1
^KW4;`#D1Kxqw/#G1Wkrpdv/#%Wkh#Sudjpdwlf#Surjudpphu%#+Hgl}lrqh#Lwdoldqd#sulqwhg#e|#Dsrjhr/#534;,1
^PD53`#DD1YY1/#%Gudj#dqg#gurs#vwhsv%/#kwwsv=22khos1pdeo1frp2grfv2gudj0dqg0gurs0vwhsv#/#frqvxowhg#rq#5:27253531
^PK38`#M1Prudq/#Y1Kxoo/#%Eulooldqw#HFGO%/#Shduvrq#Hgxfdwlrq/#53381
^S[53`#DD1YY/#%Zkdw#lv#d#Fhoo#Udqjh%/#kwwsv=22zzz1shuihfw{o1frp2derxw0vsuhdgvkhhwv2H{fho0jorvvdu|2zkdw0lv0fhoo0udqjh2

#######frqvxowhg#rq#5;27253531
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Lq#d#suhylrxv #lvvxh#ri #UhwurPdjd}lqh#zh #uhylhzhg#wzr#;0
elw#fkhvv #surjudpv #+qdpho|/#F|uxv #Fkhvv#L#rq #][ #Vshfwuxp#
7;N #dqg#Frorvvxv #Fkhvv#613#rq #Dwdul#;33[O, #dqg#zh #
pdgh #wkhp#sod|#djdlqvw#hdfk #rwkhu#lq#d#txlfn #pdwfk #ri #
9#jdphv1 #Zh #dovr#wrrn#vwrfn#ri #wkh#sod|lqj #vwuhqjwk#ri #
wkh#prvw#srsxodu#fkhvv #hqjlqhv #lq#uhfhqw#|hduv1#Iru #wkh#
vdnh#ri #frpsohwhqhvv/#lq#wkh#vdph #duwlfoh#zh #lqwurgxfhg#
Doskd]hur/#wkh#DL#vriwzduh#e| #GhhsPlqg2Jrrjoh/ #zklfk #
lq#d#txlwh#vxusulvlqj #zd| #dsshduhg#rq #wkh#pdunhw#dqg#
suryhg#wr#eh#deoh#wr#ghihdw#zlwkrxw#dsshdo#doo#wkh#wudglwlrqdo#
fkhvv #hqjlqhv #vxfk #dv#Vwrfn¬vk/#Nrprgr/ #Ghhs#Vkuhgghu/#
Krxglql/ #Iulw}/#hwf1#Krz #glg#lw#dffrpsolvk #wklv#kdug#wdvnB#
E| #ehdwlqj#Vwrfn¬vk#; #+rqh#ri #wkh#vwurqjhvw#hqjlqhv #
durxqg/#vfrulqj #derxw#6733 #HOR#srlqwv,#lq#Ghfhpehu#
534: #lq#d#pdwfk #ri #433 #jdphv1 #Doskd}hur#zrq #5; #wlphv/#
58#ri #zklfk #sod|lqj #zlwk#Zklwh/#dqg#guhz#wkh#uhpdlqlqj #
:5#jdphv1#

Wkh#vhfrqg #fodvk#ehwzhhq#wkhvh#wzr#prqvwhuv#ri #fdofxoxv/#
zklfk #fdq #eh#vdiho|#gh¬qhg#%jhqhudwlrqdo%/#wrrn#sodfh#d#
ihz #prqwkv #odwhu#dqg#wkh#uhvxowv#zhuh#hyhq#pruh #vxusulvlqj #
wkdq#wkh#¬uvw#pdwfk1#Lw#dovr#pdunhg#d#uhdo#srlqw#ri #qr #
uhwxuq/#gh¬qlwho|#rshqlqj #wkh#grruv #wr#d#qhz #hud#lq#
frpsxwhu #fkhvv #dqg#lq#frpsxwhu #vflhqfh #dssolhg#wr#DL1#
Iru #wkh#uhfrug/#dq#xsgdwhg#yhuvlrq#ri #Doskd]hur#olwhudoo|#
fuxvkhg #Vwrfn¬vk#; #lq#d#pdwfk #ri #4333 #jdphv #zlwk#dq#
h{wudruglqdu|#vfruh #ri #.488 #09#@;6<#+488#zlqv/ #9#orvvhv#
dqg#;6< #gudzv,1#Dqg#wkdw*v#qrw#doo/#ehfdxvh #Doskd]hur#
dovr#zrq #djdlqvw#wkh#wudglwlrqdo#hqjlqh #lq#rwkhu#pdwfkhv#
duudqjhg# zlwk# gl«huhqw# wklqnlqj# wlphv# +hyhq# zlwk# d#
gl«huhqfh#ri #xs#wr#43#wr#4,1#Vrph #pruh #pdwfkhv#vdz #wkh#
qhz #Doskd]hur#vrqrurxvo| #ehdw#wkh#odwhvw#ghyhorsphqw#
yhuvlrq#ri #Vwrfn¬vk/#qdpho| #wkh#yhuvlrq#</#zlwk#uhvxowv#
yhu|#vlplodu#wr#wkrvh#ri #Vwrfn¬vk#;/ #dffruglqj #wr#GhhsPlqg1#
Wkh#pdfklqh #ohduqlqj#hqjlqh #dovr#zrq #doo#wkh#jdphv #
djdlqvw#d#yduldqw#ri #Vwrfn¬vk#wkdw#xvhg#d#yhu|#h{whqvlyh#
rshqlqj #errn1 #Wkh#dgglwlrq#ri #wkh#rshqlqj #errn/ #krzhyhu/ #
eurxjkw #vrph #khos#wr#Vwrfn¬vk/#zklfk #hyhqwxdoo|#zrq #d#
frqvlghudeoh#qxpehu #ri #pdwfkhv#zkhq #Doskd]hur#sod|hg#
zlwk#Eodfn/#exw#qrw#hqrxjk#wr#zlq#wkh#pdwfk1

Dv#vdlg/#lq#rughu#wr#lqgxojh #dq#rog#fxulrvlw| #ri #plqh/ #lq#
lvvxh#8#ri #UhwurPdjd}lqh#+Dsulo#534;, #dq#duwlfoh2uhylhz#
rq #d#frxsoh #ri #;0elw#fkhvv #surjudpv #kdg#wxuqhg#lqwr#d#90
jdph #pdwfk1#Wkh#fkdoohqjh#ehwzhhq#F|uxv #Fkhvv#L#
+Vshfwuxp#7;N, #dqg#Frorvvxv #613#+Dwdul#;33[O, #hqghg#
618#wr#518#lq#idyru#ri #Frorvvxv/ #zkr #vkrzhg #wkdw#vkrzhg #
dq#ryhudoo#pxfk #vwurqjhu#dojrulwkp/#vxevwdqwldo#frqwuro#

gxulqj #wkh#plggoh#jdph #dqg#d#orzhu#whqghqf|#wr#pdnh #
plvwdnhv#wkdq#klv#rssrqhqw1#Vrph #frpsxwhu #pdjd}lqhv #
ri #wkh#;3v #dqg#<3v#wulhg#wr#hvwdeolvk#zklfk #;0elw#fkhvv #
surjudp #zdv #wkh#vwurqjhvw1#Wkh#Frorvvxv #vhulhv/#fxoplqdwlqj #
lq#wkh#713#yhuvlrq/#vhhphg #wr#eh#wkh#prvw#fuhglwhg#fdqglgdwh#
iru#wklv#dzdug/#exw#qr#rqh#kdv#hyhu#jlyhq#xv#dq|#surri1

Diwhu#vrph #wlph/#odvw#Pd| #5353/ #p| #slhfh #zdv #uhsxeolvkhg#
lq#Hqjolvk#lq#lvvxh#&33 #ri #UhwurPdjd}lqh#Zruog#dqg#zdv #
qrwlfhg#e| #Pdwkldv#Oruhq}/#d#uhwurfrpsxwhu#hqwkxvldvw#
dqg#fkhvv #sod|hu1#Diwhu#d#txlfn #hpdlo#h{fkdqjh/ #zh #ghflghg #
wr#wu|#dqg#gh¬qh#wkh#prvw#h®flhqw#;0elw#fkhvv #surjudp #
hyhu1#Zh #zrqghuhg #krz #dqg#zlwk#zkdw#uxohv#frxog #zh #
dfklhyh #vxfk #d#uhvxow/#dvvxplqj #lw#lv#srvvleoh#wr#dfklhyh #
dq#devroxwh#uhvxow1#Diwhu#vrph #ixuwkhu#frqvlghudwlrqv/ #zh #
ghflghg #wr#duudqjh#d#ixoo#plfurfrpsxwhu #fkhvv #wrxuqdphqw1#
Wkh#;0elw#vriwzduh#fkdoohqjhuv#zhuh#fduhixoo|#vhohfwhg#
dprqj #doo#wkrvh#sxeolvkhg#lq#wkh#;3v #dqg#dw#wkh#hqg#7#ri #
wkh#ehvw#vhoolqj#surjudpv #zhuh#dgplwwhg#wr#wkh#wrxuqdphqw1#
Hdfk#surjudp #zdv #frpelqhg #zlwk#d#plfurfrpsxwhu/ #dovr#
vhohfwhg#dprqj #wkh#prvw#srsxodu#ri #wkh#wlph1#Khuh#lv#wkh#
frpsohwh#olvw#ri#sduwlflsdqwv=

���?�D�E�C�3�6�����(�������������������A�>�A�D�D�F�D�����
��
+4<;9,#HOR#49:9#0#63#vhfv2pryh
�2�0���+�B�7�5�E�C�F�?�������#���������J�C�F�D�����:�7�D�D���!�!
+4<;9,#HOR#4858#0#Ohyho#7
���A�?�?�A�6�A�C�7���������������:�7�D�D�?�3�D�E�7�C����������
+4<;9,#HOR#4954#0#Ohyho#6
���E�3�C�;���������0�$�������+�3�C�9�A�@���!�!�!
+4<;8,#HOR#489<#0#Ohyho#6

Wkh#wrxuqdphqw#zdv #khog#rq #wkh#edvlv#ri #d#fdohqgdu#ri #
urxqg0wuls#pdwfkhv/#fdoohg#%urxqg0urelq%/#vr #wkdw#hdfk #
vriwzduh2v|vwhp#kdg#wkh#vdph #qxpehu #ri #pdwfkhv#zlwk#
wkh#Zklwh#slhfhv1#Doo#wkh#pdwfkhv#ri #wkh#wrxuqdphqw#kdyh#
ehhq#froohfwhg#dqg#duh#dydlodeoh#rq #uhtxhvw#lq#SJQ#irupdw1

Lq#wkh#¬qdo#udqnlqj #wkh#zlqqhu#lv#F|uxv #LL2][ #Vshfwuxp#
zlwk#618#srlqwv/#4vw#sodfh#wrjhwkhu#zlwk#Vdujrq #LLL2Dwdul#
;33[O #zkr #vfruhg #wkh#vdph #rq #wkh#erdug/#exw#F|uxv #LL#
suhydlohg#iru #%wlh0euhdn%#jlyhq #wkh#kljkhvw#qxpehu #ri #zlqv #
+wkuhh,#rewdlqhg#zlwk#wkh#Eodfn#slhfhv1#Doo#rwkhu#fulwhuld#
wr#lpsrvh #d#wlh0euhdn#dqg#wkhuhiruh#d#zlqqhu#zhuh#lq#wrwdo#
edodqfh1#Lq#fdvh #ri #d#urxqg0urelq #wrxuqdphqw/#lq#idfw/#wr#
euhdn#wkh#wlh#dqg#kdyh#d#fohdu#zlqqhu/#d#qxpehu #ri #
frpsdulvrqv #duh#xvxdoo|#shuiruphg #rq #wkh#wrxuqdphqw#
uhvxowv/#vwduwlqj#iurp #wkh#uhvxowv#ri #wkh#khdg0wr0khdg#
jdphv/ #dqg#wkhq#xvlqj #wkh#Vrqqheruj0Ehujhu #phwkrg #
+vxp#ri #wkh#srlqwv#rewdlqhg#e| #wkh#rssrqhqwv #ehdwhq#dqg#

�,�:�7���
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kdoi#ri #wkh#srlqwv#rewdlqhg#e| #wkh#rssrqhqwv #wkh#sod|hu#
kdv#gudzq#zlwk,/#wkhq#wr#d#juhdwhu#zhljkw #ri #wkh#zlqv #dqg/#
¬qdoo|/#wr#wkh#uhvxowv#zlwk#wkh#Eodfn#slhfhv1

Wkh#yluwxdo#dzdug#dv#ïehvw#pdwfk #ri #wkh#wrxuqdphqwð#jrhv #
wr#wkh#jdph #sod|hg#ehwzhhq#FkhvvPdvwhu#5333 #dqg#
Frorvvxv #713#lq#wkh#irxuwk#urxqg/ #¬uvw#pdwfk/ #hqghg#zlwk#
wkh#ylfwru|#ri#wkh#Zklwh1#

L#qrz #ohdyh#wkh#­rru #wr#Pdwkldv#zkr #zloo#ghvfuleh#lq#ghwdlo#
krz #wkh#wrxuqdphqw#zdv #duudqjhg#dqg/#deryh #doo/#krz #
zh #dfklhyhg #wr#wkh#¬qdo#uhvxow/#zklfk #lq#vrph #zd|v #
vxusulvhg#erwk#ri#xv1

�,�:�7���,�A�F�C�@�3�?�7�@�E

Iru #wklv#4vw#UPZ #Krph #Frpsxwhu#;0elw#Fkhvv#Wrxuqdphqw/#
jhqhudoo|#hyhu|#;0elw#v|vwhp#dqg#hyhu|#fkhvv #surjudp #
frxog #eh#frqvlghuhg1#Lq#grlqj #vr/ #wkh#fkrlfh #ri #fkhvv #
surjudpv #lv#hyhq#pxfk #odujhu#wkdq#wkdw#ri #wkh#krph #
frpsxwhuv #ri #wkh#wlph1#Wkh#yhu|#srsxodu#v|vwhpv#vxfk #
dv#F97/#Dwdul#;33[O #dqg#Dpvwudg#FSF#797 #frxog #douhdg|#
eh#htxlsshg #zlwk#d#­rss| #glvn#gulyh/#zkhuhdv#wkh#][ #
Vshfwuxp#zdv #vwloo#ordghg#yld#d#wdsh#gulyh1#Dsduw#iurp #
wkdw/# wkhvh# frpsxwhuv # surylghg # d# vxlwdeoh# frkhuhqw#
iudphzrun #iru #wkh#¬uvw#furvv0sodwirup#frpphufldo #fkhvv #
surjudpv1 # Hvshfldoo|# iru # dpdwhxu# fkhvv # sod|huv/# wkh#
pdunhw#dovr#r«huhg#d#zkroh #exqfk #ri #wdeoh#fkhvv #frpsxwhuv/ #
zklfk #zhuh#r«huhg#zlwk#vshfl¬fdoo|#ghvljqhg #kdugzduh#
lqvlgh#ri #hoderudwho|#fudiwhg#zrrghq #fdvhv1#Wkhvh#dovr#
vhuyhg#dv#sod|lqj #erdug1#Xqwlo#wkdw#wlph#wkh#frpsxwhu #
kdg#wr#dgdsw#wr#wkh#kdelwv#ri #kxpdqv #wr#sod|#rq #d#zrrghq #
erdug#zlwk#uhdo#slhfhv1#Qrzdgd|v #lwìv#wkh#rwkhu#zd| #durxqg #
dqg#kxpdqv #kdyh#dgdswhg#wr#wkh#frpsxwhu #sod|lqj #rqolqh#
fkhvv #e| #folfnlqj #zlwk#wkh#prxvh #dw#wkh#vfuhhq1#Iurp #wklv#
srlqw#ri #ylhz #wkh#;0elw#frpsxwhuv #zhuh#wkh#slrqhhuv#wr#
wkh#frpprq #dqg#zlghvsuhdg#zd| #ri #xvlqj #frpsxwhuv #iru #
sod|lqj #fkhvv #wrgd|1#Edfn#wkhq#wkh#surjudpv #dovr#wulhg#
wr#jlyh #wkh#kxpdq #sod|hu#wkh#vdph #ylhz #ri #wkh#erdug#dv#
li#wkh#sod|hu#klpvhoi#zdv #vlwwlqj#lq#iurqw#ri #lw1#Wkhvh#prvwo|#
judsklfdoo| #hoderudwh#6G#shuvshfwlyhv#zhuh#dovr#riwhq#dq#
lpsruwdqw#vdohv#dujxphqw#iru #wkh#sxufkdvh #ri #vxfk #d#

surjudp1 #Wkh#ohvv#lpsuhvvlyh #5G#uhsuhvhqwdwlrq#zdv #pruh #
idploldu#iurp #errnv #dqg#kdg#qrw#|hw#duulyhg#lq#wkh#]hlwjhlvw1

Wrjhwkhu#zlwk#wkh#phqwlrqhg #uhsuhvhqwdwlyhv#ri #wkh#;0elw#
krph #frpsxwhuv/ #wkh#sduwlflsdwlqj#fkhvv #surjudpv #vkrxog#
eh#dprqj #wkh#idyrxulwhv#dffruglqj #wr#wkh#jdplqj #pdjd}lqhv #
dqg#wkh#qxphurxv #frpsxwhu #yv1#frpsxwhu #dqg#frpsxwhu #
yv1#kxpdq #wrxuqdphqwv1#Ixuwkhupruh/#wkh#lqlwldo#sxeolfdwlrq#
ri #wkh#dfwxdo#surjudpv #vkrxog#rffxu #lq#wkh#vdph #|hdu1#
Ehfdxvh #frqwlqxrxv #ghyhorsphqw#zrxog #fhuwdlqo|#uhvxow#
lq#vwurqjhu#surjudpv #dqg#zrxog #kdyh#glvwruwhg#wkh#vfruh1#
Dffruglqj #wr#wkdw#wkh#fkrvhq #surjudpv #Frorvvxv #713/#
Fkhvvpdvwhu#5333 #dqg#F|uxv #5#duh#dfwxdoo|#iurp #wkh#
vdph #|hdu#4<;9/ #rqo| #Vdujrq #6#lv#rqh #|hdu#roghu#wkdq#lwv#
frpshwlwruv1#Wkh#duudqjhphqw#ri #wkh#surjudpv #wr#wkh#
uhodwhg#krvw#pdfklqh #zdv #ghflghg #txlwh#sudjpdwlfdoo|#e| #
orw1#Dowhuqdwlyho|/#wkh#olplwdwlrq#wr#rqh #ri #wkhvh#fkhvv #
surjudpv #zrxog #eh#frqfhlydeoh/ #zklfk #wkhq#sod|v#pdwfkhv#
yhuvxv#lwvhoi#rq #gl«huhqw#krvw#v|vwhpv1#Wklv#dwwhpsw#zrxog #
kdyh#surylghg #d#vwdwhphqw#derxw#wkh#ehvw#kdugzduh0
vriwzduh#frpelqdwlrq1 #Exw#wkh#irfxv #lv#rq #ghwhuplqlqj #d#
fhuwdlq#grplqdqfh #ri #rqh #ri #wkh#whvwhg#fkhvv #surjudpv #
qrw#wdnlqj#dffrxqw #ri #wkh#xvhg#sodwirup1#Mxvw#diwhu#dfwxdoo|#
¬qglqj #vxfk #d#grplqdqfh/ #d#vhfrqg #uxq#frxog #kdyh#
ghwhfwhg#wkh#rswlpdo#kdugzduh#hqylurqphqw1

Wkh#surjudpv #duh#htxlsshg #zlwk#d#frpsdudeoh #rshqlqj #
oleudu|#ri #derxw#83#0#433 #wkrxvdqg#pryhv1 #Wkhuhiruh/#wkh#
rshqlqjv #zhuh#kdqgohg#fruuhfwo|#lq#wkh#jdphv/ #dv#idu#dv#
rqh #fdq #whoo#dffruglqj #wr#wkh#fxuuhqw#vwdwh#ri #wkhru|1#Hduo|#
vhulrxv#srvlwlrqdo#huuruv#ru#hyhq#eoxqghuv#zhuh#qrw#wr#eh#
irxqg/ #dowkrxjk#qr #surjudp #zrxog #kdyh#suryrnhg #wklv#
zlwk#wdujhwhg#rshqlqj #wudsv1#Wkh#wljkw#wlph#olplw#zdv #
fkrvhq #wr#rewdlq#txlwh#txlfn #uhvxowv1#Wkh#jxlgholqh #lv#63#
vhfrqgv #shu#pryh #ru#d#fruuhvsrqglqj #ohyho#vhwwlqj1#Wklv#
dgmxvwphqw#ohdgv#wr#jdphv #zlwk#d#ohqjwk#iurp #4#wr#5#krxuv1
Diwhu#45#jdphv #ri #urxqg #urelq/#wkh#¬hog#lv#vwloo#forvh#
wrjhwkhu# dqg# dq# rxwvwdqglqj# grplqdqfh # fdqqrw# eh#
frq¬uphg #e| #dq| #ri #wkh#surjudpv/ #dowkrxjk#wklv#lv#riwhq#
frqyh|hg #lq#wkh#vhoi0surprwlrq #ri #wkh#surgxfwv1#Wr#qdph #
d#fohdu#idyrxulwh/#pdq| #pruh #pdwfkhv#zrxog #kdyh#kdg#wr#
eh#sod|hg1#Lq#wklv#uhvshfw/#rqo| #d#vqdsvkrw#lv#dydlodeoh/#
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exw#wkh#frxuvh #ri #wkh#jdphv #dovr#surylghv#lqglfdwlrqv #iru #
frpsdudwlyh #revhuydwlrq1#Vlplodu#wr#d#pdwfk #ehwzhhq#
kxpdq #rssrqhqwv/ #erwk#vlghv#vrphwlphv #pdnh #gxelrxv #
pryhv #wkdw#lqyroyhv#elj #­xfwxdwlrq#lq#wkh#frxuvh #ri #wkh#jdphv1

Vxfk #d#phglrfuh #pryh #zdv #riwhq#dqvzhuhg#zlwk#d#olnhzlvh#
phglrfuh #pryh #wkdw#wrwdoo|#ljqruhg #wkh#dfwxdo#zhdnqhvv#
ri #wkdw#pryh1 #Rqo|#zkhq #lw#frphv #wr#gh¬qlwh#edg#srvlwlrqdo#
sodqqlqj #ghflvlyh #frxqwhu0dwwdfn#hphujhv1#Dowkrxjk#qr #
pdmru#plvwdnhv#zhuh#pdgh/ #wkh#edvlfdoo|#vrolg#jdphsod| #
ri #wkh#hqjlqhv #zdv #sduwldoo|#ryhuulgghq#xqghu#wlph#suhvvxuh1#
F|uxv #5#lv#wkh#h{fhswlrq1#Dv#d#vkduhg#zlqqhu#ri #wkh#
wrxuqdphqw/#wkh#idvw#zd| #ri #sod|lqj #lq#wkh#plggohjdph #
zdv #sduwlfxoduo|#lpsuhvvlyh1#Wkh#63#vhfrqgv #shu#pryh #zdv #
xqghufxw#e| #wkh#surjudp #doprvw#wkurxjkrxw #zlwk#ehwwhu#
pryhv #wkdq#wkh#frpshwlwruv#ghvslwh#xvlqj #wkh#ixoo#wlph1#
Wkh#surjudp #lv#uhfrpphqghg #iru #lpsdwlhqw#fdvxdo#sod|huv#
zkr#duh#orrnlqj#iru#d#vwurqj#rssrqhqw1

Exw#wkh#wzr#pdwfk #ohdghuv#dovr#uhyhdo#dw#ydulrxv#vlwxdwlrqv#
wkdw#edvlf #dqg#zhoo0nqrzq#fkhvv #sulqflsohv#kdyh#qrw#ehhq#
wdnhq0lqwr#dffrxqw1#Iru #h{dpsoh/#wkh#lvrodwlrq#ri #d#sdzq #
lv#idyrxudeoh#iru #wkh#rssrqhqw/ #ehfdxvh #zlwkrxw#ehlqj #
fryhuhg #e| #dqrwkhu#sdzq #lw#frxog #eh#dwwdfnhg#hdvlo|1#Lq#
wkh#¬uvw#jdph #ri #urxqg #9#+54vw#pryh, #Fkhvvpdvwhu#5333 #
glg#qrw#kdqgoh#wkh#h{fkdqjh #lq#wkh#dssursuldwh#zd|1 #Mxvw#
dv#lw#lv#lqfrpsuhkhqvleoh #wkdw#F|uxv #uhixvhv#wkh#gudz#e| #
wkuhhirog#uhshwlwlrq#lq#wkh#:7wk#pryh #ri #wkh#vdph #jdph #
mxvw#wr#jr #iru #d#zlq #lq#d#frpsohwho|#orvw#srvlwlrq1#Dqg#hyhq#
urrnlhv #nqrz #pruh #h«hfwlyh#zd|v #wr#fkhfnpdwh #wkh#nlqj #
lq#wkh#hqgjdph #zlwk#d#urrn #dv#zdv #shuiruphg #e| #Fkhvvpdvwhu#
5333 #lq#wklv#jdph1 #Lq#wklv#zd| #wkh#surjudp #dssurdfkhv #
wkh#fkhfnpdwh #zlwk#dssduhqwo|#vwdun#dqg#vwl«#dojrulwkpv1
Zkdw#lv#vshfldo#derxw#wkh#wrs#fkhvv #surjudp #wlwohv#zdv #wkh#
furvv0sodwirup#dydlodelolw|1#Wkh#v|vwhpv#zhuh#dw#ohdvw#yhu|#
vlplodu#lq#whupv#ri #exv#zlgwk#ri #;0elw#dqg#wkh#vl}h#ri #wkh#
sk|vlfdo #UDP1#Dv#phqwlrqhg #deryh/ #wkh#gdwd#vwrudjh#
phglxp #dovr#sod|hg#dq#lpsruwdqw#uroh#iru #wkh#frqvxphu1 #
Wkh#olplwdwlrq#ri #wkh#vwrudjh#fdsdflw| #e| #xvlqj #d#wdsh#
fdvvhwwh#hyhq#kdg#wkh#edg#frqvhtxhqfh #wkdw#d#gl«huhqw#

dqg#zhdnhu#hqjlqh #zdv #exlow0lq#dv#lq#wkh#fdvh #ri #wkh#wdsh0
yhuvlrq#ri#Fkhvvpdvwhu#5433#+4,1

Lq#wkh#vdph #pdqqhu#wkh#forfn #iuhtxhqf| #ri #d#];3 #surfhvvru #
zlwk#618#PK} #iru #wkh#][ #Vshfwuxp#ru#7#PK} #iru #wkh#Dpvwudg#
FSF#lv#fohduo|#deryh #wkdw#dssur{lpdwh #4#PK} #forfnhg #
iuhtxhqf| #lq#wkh#9843 #surfhvvru #ri #wkh#F971#Dw#ohdvw#
wkhruhwlfdoo|/#wklv#frxog #eh#xwlol}hg#iru #d#pruh #srzhuixo #
jdphsod| #rq #wkhvh#ghylfhv1#Dqg#lq#idfw/#wkh#surfhvvruv #ri #
wkh#wdeoh#fkhvv #frpsxwhuv #ri #wklv#shulrg #kdyh#forfn #
iuhtxhqflhv #lq#wkh#udqjh #ri #8#PK}/ #zklfk #ohdgv#wr#d#
frpsdudeoh #sod|lqj #vwuhqjwk#dv#wkh#vwurqjhvw#surjudp #lq#
wkh#wrxuqdphqw/#Frorvvxv #713#rq #Dpvwudg/#lq#whupv#ri #wkh#
HOR#udwlqj#+5,1

Krzhyhu/ #wkh#iroorzlqj #frqvlghudwlrq #lv#lpsruwdqw#lq#wklv#
frqwh{w1#Wkh#vhdufk#ghswk#ri #dq#hydoxdwlrq#iru #d#fhuwdlq#
srvlwlrq #lv#xvxdoo|#jlyhq #lq#vwhsv#ri #d#kdoi0pryh #0#d#vr0
fdoohg#so|1#Wklv#ghswk#lqglfdwhv#ylylgo|#vshdnlqj #krz #pdq| #
pryhv #wkh#surjudp #fdofxodwhv#lq#dgydqfh1#Lq#vhdufk#iru #
wkh#rswlpdo#pryh/ #wkh#surjudp #pxvw#vlpxodwh#dv#pdq| #
gl«huhqw#holjleoh#srvlwlrqv #dv#srvvleoh1#D# idvw#vhdufk#
dojrulwkp#lv#khosixo#lq#fdofxodwlqj#wkhvh#srwhqwldo#srvlwlrqv1#
Wkh#vshhg#lv#vshfl¬hg #lq#Qrghv#Shu#Vhfrqg #0#QSV#iru #vkruw1#
Ylvxdo#zlvh/ #d#surjudp #zlwk#kljk #QSV#kdv#d#pxfk #¬qhu0
eudqfkhg#vhdufk#wuhh1#E| #fdofxodwlqj#idvwhu/#wkh#surfhvvru #
surylghv#d#eurdghu#edvh#iru #ixuwkhu#hydoxdwlrqv1#D#surfhvv #
wkdw#reylrxvo| #jdlqv #lq#lpsruwdqfh #zlwk#dq#lqfuhdvlqj #
qxpehu#ri#solhv1

Vxusulvlqjo|/#wkh#sudfwlfh#ri #surjudpplqj #prghuq #fkhvv #
hqjlqhv #kdv#pdgh #fohdu#wkdw#wkh#lq­xhqfh #rq #wkh#dfwxdo#
sod|lqj #vwuhqjwk#lv#udwkhu#pdujlqdo #+6,1#Rq#wkh#rqh #kdqg/#
wkhuh#lv#d#surjudp #wkdw#fdq #h{dplqh #pdq| #srvlwlrqv #zlwk#
kljk #QSV#lq#d#udwkhu#lqdffxudwh#zd|1 #Rq#wkh#rwkhu#kdqg/#
wkhuh#lv#d#surjudp #wkdw#dqdo|vhv#ihzhu#srvlwlrqv #zlwk#orz #
QSV#lq#d#yhu|#h{dfw#zd|1 #Wkh#surjudpv #fdq #gl«hu#xs#wr#d#
idfwru#ri #43#lq#wkh#QSV#qxpehu #dqg#vwloo#sod|#lq#wkh#vdph #
ohdjxh1#D#kljk #forfn #iuhtxhqf| #kdv#dq#dgydqwdjh#iru #wkh#
QSV#qxpehu/ #ehfdxvh #wkh#frpsxwdwlrqdoo|#lqwhqvlyh#vhdufk#
dojrulwkp#fdq #eh#h{hfxwhg#idvwhu1#Lq#uhwurvshfw/#wklv#idfw#
dorqh#lv#qrw#hqrxjk #wr#pdnh #wkh#surjudp #dxwrpdwlfdoo|#ehwwhu1

Qrzdgd|v/ #wklv#vpdoo#wrxuqdphqw#zrxog #fhuwdlqo|#qrw#wdnhq#
yhu|#vhulrxvo|#e| #fkhvv #hqjlqh #surjudpphuv #uhjduglqj #d#
vwdwhphqw#derxw#wkh#frqfuhwh#sod|lqj #vwuhqjwk#ri #wkh#
sduwlflsdqwv1#Vlqfh #wkhuh#duh#iru #txlwh#d#zkloh#vshfldol}hg#
wrrov/#wr#whvw#wkh#sduwlfxodu#delolwlhv#ri #dq#hqjlqh1#Wkh|#khos#
wr#ohw#wkh#hqjlqhv #frpshwh #djdlqvw#hdfk #rwkhu#wkrxvdqgv#
ri #wlphv#dqg#jdyh #d#yhu|#jrrg #suhglfwlrq#xs#wr#4#HOR#h{dfw#+7,1

Dqrwkhu#phwkrg #ri #whvwlqj#wkh#txdolw|#ri #dq#hqjlqh #lv#wr#
vshfli| #d#fhuwdlq#fkhvv #srvlwlrq #dqg#sdvv#lw#rq #wr#wkh#
surjudp #wr#ghwhuplqh#wkh#qh{w#pryh1 #Wkhuhe|#fdq #eh#idluo|#���;�9�F�C�7���������	�����J�C�F�D���!�!���	�����%�������������?�A�G�7�����
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remhfwlyho|#ghwhuplqhg#zkhwkhu#wkh#fruuhfw#pryh #lv#irxqg #
dw#doo#dqg#zkhwkhu#lw#lv#dydlodeoh#lq#d#uhdvrqdeo|#vkruw#
shulrg#ri#wlph1

Lq#wkh#hljkwlhv/#wklv#nlqg#ri #dxwrpdwlrq#zdv #vwloo#txlwh#idu#
dzd|1 #Wrs#sod|huv#whqghg#wr#vploh#dw#wkh#fkhvv #surjudpv #
rq #krph #frpsxwhuv1#Exw#wkhuhiruh/#wkh#d«rugdeoh#surjudpv #
zhuh#htxlsshg #zlwk#wklfn/#frpsuhkhqvlyh #pdqxdov1#Wkhvh#
h{sodlqhg#wkh#uxohv#ri #fkhvv #wr#wkh#zloolqj#ehjlqqhu #dqg#
hyhq#wkh#h{shulhqfhg #sod|hu#frxog #ohduq#e| #phdqv #ri #
h{dpsoh#jdphv1

Pruhryhu/ #hyhq#hqwluh#klvwrulfdo#hvvd|v #rq #fkhvv #zhuh#
sdvvhg#rq #wr#wkh#sxeolf#lq#wklv#zd|1 #Dv#vrrq #dv#wkh#lqwhuhvw#
zdv #vwluuhg#xs/#wkh#surjudpv #qhyhuwkhohvv#suhvhqwhg#wkh#
fdvxdo#sod|hu#d#vhulrxv#rssrqhqw1#Krshixoo|#d#olwwoh#elw#ri #
wklv#slrqhhulqj #vslulw#frxog #eh#uhylyhg#gxulqj #wklv#wrxuqdphqw1#
Dw#wkh#hqg#wkhuh#zloo#eh#d#ihz #eulhi#vwdwhphqwv#derxw#wkh#
lqglylgxdo#jdphv #lq#wkh#pdqqhu#ri #d#vsruwv#uhsruwhu#wr#jlyh #
wkh#uhdghu#d#foxh#derxw#wkh#frxuvh#ri#wkh#pdwfkhv1

�
�D�E���*�A�F�@�6
4vw#jdph=#Frorvvxv#7130Fkhvvpdvwhu#5333#•#403
Frorvvxv #ohdyhv#wkh#plggoh#jdph #qrw#xqvfdwkhg/#exw#¬qgv#
klv#zd|#edfn#lqwr#wkh#jdph#dqg#zlqv#zlwk#d#qlfh#pdwh1
5qg#jdph=#Vdujrq#60F|uxv#5#•#304
F|uxv #zdv #jlyhq #d#sdzq #dv#d#suhvhqw#lq#wkh#rshqlqj #mxvw#
wr#frqtxhu#rqh#pruh#¬jxuh#lq#wkh#hqg1

���@�6���*�A�F�@�6
4vw#jdph=#Fkhvvpdvwhu#53330Vdujrq#6#•#4250425#
D#ylfwru| #e| #gudz#iru #Fkhvvpdvwhu1#Vdujrq #vkrzhg #yhu|#
zhdn#hqgjdph #wuhdwphqw#ghvslwh#vxshulru#srvlwlrq #dqg#
rqh#sdzq#pruh1
5qg#jdph=#F|uxv#50Frorvvxv#713#•#4250425
Frorvvxv #kdg#d#ehwwhu#srvlwlrq #exw#glvvlsdwhg#klv#dgydqwdjh#
zlwk#dq#xqqhfhvvdu| #txhhq #pdqrhxyuh1#Lq#wkh#hqg#kh#
uhvfxhv#klpvhoi#zlwk#d#gudz1

���C�6���*�A�F�@�6
4vw#jdph=#Fkhvvpdvwhu#53330F|uxv#5#•#304
Diwhu#d#vhulrxv#srvlwlrqdo#huuru#lq#wkh#rshqlqj/ #F|uxv #zlqv #
d#¬jxuh#dqg#wkhq#wkh#zkroh#jdph1
5qg#jdph=#Frorvvxv#7130Vdujrq#6#•#403
Wkh#rshqlqj #dfwxdoo|#r«huhg#fkdqfhv #ehfdxvh #Frorvvxv #
glg#qrw#sod|#rswlpdoo|1#Exw#lq#wkh#hqg#Vdujrq #vkrzhg #
vxlflgdo#whqghqflhv1

���E�:���*�A�F�@�6
4vw#jdph=#Fkhvvpdvwhu#53330Frorvvxv#713#•#403
D#yhu|#hqwhuwdlqlqj#jdph #zlwk#rssruwxqlwlhv#rq #erwk#vlghv1#
Lq#wkh#hqgjdph #dq#h{wud#sdzq #ghflghg #lq#idyrxu #ri #
Fkhvvpdvwhu1
5qg#jdph=#F|uxv#50Vdujrq#6#•#304
Wkh#vxusulvh#ri #wkh#wrxuqdphqw1#Vdujrq #zlqv #klv#¬uvw#jdph #
djdlqvw#suhylrxvo|#xqehdwhq#F|uxv #5/#zkr #jlyhv #dzd| #dq#
dgydqwdjh#dqg#zdv#ryhuuxq#diwhu#lqdffxudwh#pryhv1

���E�:���*�A�F�@�6
4vw#jdph=#Vdujrq#60Fkhvvpdvwhu#5333#•#403
Diwhu#d#ulvn|#dwwdfn/#Vdujrq #wdnhv#doprvw#63#pryhv #wr#¬qg#
wkh#pdwh#lq#wkh#hqgjdph #zlwk#d#sdlu#ri #elvkrsv #dqg#d#urrn #
yhuvxv#rqo|#d#urrn1#
5qg#jdph=#Frorvvxv#7130F|uxv#5#•#304
Frorvvxv #vorzo|#jdlqv #d#txdolw|#mxvw#wr#uxq#xqqhfhvvdulo|#
lqwr#d#frxqwhudwwdfn/#zklfk#¬qdoo|#zlshv#klp#rxw1

���E�:���*�A�F�@�6
4vw#jdph=#F|uxv#50Fkhvvpdvwhu#5333#•#304
Rqh#pryh #ehiruh#wkh#wkuhhirog#uhshwlwlrq#F|uxv #jlyhv #dzd| #
wkh#fkdqfh #iru #d#vdih#gudz#dqg#orvhv#dq#lpsruwdqw#jdph1
5qg#jdph=#Vdujrq#60Frorvvxv#713#•#403
D#wkuloolqj#¬jkw#wkdw#rqo| #ehfrphv #dssduhqw#lq#wkh#lqlwldoo|#
shuihfwo|#edodqfhg#hqgjdph #diwhu#Frorvvxv #frpplwwhg #d#
vhulrxv#srvlwlrqdo#huuru1
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+4,#kwws=22zzz1vsdflrxv0plqg1frp2kwpo2
frpprgruhbf97b¬gholw|bfkhvvpd1kwpo
+5,#kwwsv=22zzz1vfkdfk0frpsxwhu1lqir2zlnl2
lqgh{1sks2Zlnl0Hor0Olvwh
+6,#kwwsv=22zzz1vwplqw}1frp2fff2lqgh{1sksB
lg@4<;<93
+7,#kwws=22uheho461qo2plvf2qlfh1kwpo

+U4,#Doskd}hur#Yv#Vwrfn¬vk#ç#433#jdphv#pdwfk
kwwsv=22zzz1fkhvv1frp2qhzv2ylhz2jrrjoh0v0
doskd}hur0ghvwur|v0vwrfn¬vk0lq04330jdph0pdwfk

+U5,#Doskd]hur#Yv#Vwrfn¬vk#ç#4333#jdphv#pdwfk
kwwsv=22zzz1fkhvv1frp2qhzv2ylhz2xsgdwhg0
doskd}hur0fuxvkhv0vwrfn¬vk0lq0qhz0403330jdph0
pdwfk
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Wklv#duwlfoh#¬uvw#dsshduhg#rq #Elwsodqh#sdjhv #lq#Qryhpehu #

53441

DUh{{#lv#d#vfulswlqj #odqjxdjh #eruq#dv#d#gluhfw#lpsohphqwdwlrq#

ri #wkh#UH[[ #odqjxdjh #rq #Dpljd1 #Lw#lqfoxghv#d#qxpehu #ri #

ihdwxuhv#xqltxh #wr#Dpljd #wkdw#h{whqg#lwv#ixqfwlrqdolw|#

eh|rqg#wkh#vwdqgdug#UH[[1#

Olnh#prvw#UH[[ #lpsohphqwdwlrqv/#DUh{{#lv#dq#lqwhusuhwhg#

odqjxdjh1#Surjudpv #zulwwhq#iru #DUh{{#duh#fdoohg#%vfulswv%#

ru#%pdfurv%#dqg#vhyhudo#vriwzduh#vwloo#r«hu#wkh#delolw|#wr#
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lwv#forqhv1#Ohrqlgdv/#zklfk #zdv #pdgh #
lq#d#kxuu|#wr#jhw#rxw#lq#wkh#vxpphu #
ri #4<;9/ #dovr#kdg#qhjdwlyh#dgv#iurp #
wkh#pdmru#pdjd}lqhv #wkdw#vkrxwhg#dw#
sodjldulvp1#
Wkh#jdph #zdv #irujrwwhq#lq#d#prphqw #
dqg#lw#ihoo#lq#reolylrq1#Wklv#h{sodlqv#
zk| #zh #¬qg#yhu|#olwwoh#lqirupdwlrq #
derxw#wklv#jdph #dqg#pdq| #ri #|rx #
khdu#lw#phqwlrqhg #iru #wkh#¬uvw#wlph1#
Dowkrxjk/#zlwkrxw#Nqljkwpduh#lq#wkh#
zd|/ #lw#zrxog #kdyh#ehhq#d#wlphohvv#
ehvwvhoohu#dqg#dffodlphg #e| #doo#wkh#
sod|huv#rq#wkh#sodqhw1

Qrz #ohw*v#pryh #rq #wr#wkh#fxulrvlwlhv>#
Fdvlr #suhvhqwhg#lw#dv#wkh#vhtxho#wr#
ïWkh#Vwrqh#ri #Zlgvrpð #+lwv#58wk#
jdph, # zklfk # kdg# ehhq# uhohdvhg#
vlpxowdqhrxvo|#zlwk#Nqljkwpduh#lq#
hduo|#4<;91#Exw#Wkh#Vwrqh#ri #Zlgvrp #
zdv #d#frpsohwho|#gl«huhqw#jdph> #lw#
zdv #dq#USJ/#yhu|#qlfh/ #ixoo#ri #gxqjhrqv #
dqg#zlwk#orwv#ri #vwdjhv1#D#juhdw#jdph/ #
exw#lw#kdg#qrwklqj #wr#gr #zlwk#hlwkhu#
lwv# svhxgr # vhtxho# Ohrqlgdv# ru#
Nqljkwpduh111

Ohrqlgdv#kdv#vl{ #ohyhov/#voljkwo|#orqjhu#
wkdq# wkh# Nrqdpl # jdph # dqg# yhu|#
gl®fxow#wr#frpsohwh1#Wkh#jdph #lv#
iudqwlf#dqg#yhu|#idvw#exw#fdoleudwhg#
vr #wkdw#vrphwlphv #lw#vhhpv #olnh#|rx #
fdq #zlq #hdvlo|#dqg#wkhq#glh#plvhudeo|1#
Lw#irufhv #|rx #wr#jr #jhw#wkh#fdohqgdu#
wr#uhplqg #|rx #ri #wkh#qdph #ri #doo#wkh#
Vdlqwv111#=0,

Li#|rx #olnhg#Nqljkwpduh/#lw*v#d#juhdw#
glyhuvlrq#iru#uhdo#jdphv1

\rx #fdq #¬qg#lw#dqg#sod|#dw#wkh#iroorzlqj #
vlwh=#
kwwsv=22zzz1¬oh0kxqwhu1frp2PV[2
lqgh{1sksBlg@ohrqlgdv

e|#���C�?�3�@�@�A�����7�E�A�C�;

�%�����������������%�?�>��
��������� �"��������������� ���>

�1�7�3�C=#4<;9
���7�G�7�>�A�B�7�C=#FDVLR

�(�>�3�E�8�A�C�?=#PV[4
���7�@�C�7=#USJ

�L�����3�?�7�B�>�3�J��������
Kljk#sod|delolw|1#Judsklf#ghvljq#
pdnhv#jrrg#xvh#ri#wkh#PV[4#
frpsxwhu#ihdwxuhv1#Vrxqg#zlwk#d#
zhoo0nhsw#pxvlfdo#prwli#wkdw#
dffrpsdqlhv#wkh#skdvhv#ri#wkh#
jdph#zhoo1#Wkhuh#duh#ydulrxv#
erqxvhv#wr#wdnh#dprqj#zklfk#
wkh#uhvhuyh#ri#r{|jhq#lq#idfw#rxu#
khur#orrnv#olnh#d#glyhu#ru#vlplodu1

�L���$�A�@�9�7�G�;�E�J��������
D#gl®fxow#jdph>#dq#dufdgh#
qrylfh#fdq*w#hyhq#¬qlvk#wkh#¬uvw#
ohyho1#Exw#lw*v#qrw#lpsrvvleoh/#
hyhq#li#lw*v#uhdoo|#wrxjk#lq#vrph#
sodfhv1

�'�-�*�����!�&���$���+���'�*��



Sdjh#79#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

�����%�����,���+�,�!�&��

Dqrwkhu# Nqljkpduh# forqh/# zklfk#
zh#duh#qrz# jrlqj#wr#h{dplqh/# lv#d#
yhu|# uduh# jdph# surgxfhg# e|#
]hplqd/# d# Vrxwk# Nruhdq# frpsdq|1#
Lq# 4<<4wkh|# uhohdvhg# d# jdph#
fdoohg# ZRQ0VL0LQ# zklfk# urxjko|#
wudqvodwhv#zlwk#ïsuhklvwrulf#pdqð1

Zrq# Vl# Lq# lv# d# sruwlqj# ri# d#
Idplfrp# jdph# qdphg# ïVklq#
Mlquxl=# Wkh# Qhz# W|shð# +sxeolvkhg#
dv# Dgyhqwxuh# ri# Glqr# Ulnl# lq# wkh#
XV,/# zklfk# dssduhqwo|# jdyh#
]hplqd# wkh# rssruwxqlw|# wr# h{sorlw#
wkhlu# yhuwlfdo# vfuroolqj# frgh# lq#
sruwlqj# wkh# wlwoh1# Wkh|# glg# lw# vr#
zhoo/# wkdw# wkh|# hyhq# uhfuhdwhg# wkh#
lqvwdelolw|# ri# wkh# dfwlrq# zklfk# lv#
txlwh# ylvleoh# lq# wkh# Idplfrp#
ruljlqdo1#

Ghvslwh# vrph# rwkhu# vpdoo# exjv/#
wkh#sruwlqj# lv#yhu|# jrrg1#Hyhq#wkh#

Glqrvdxuv# ¬jxuhv# zhuh# qrw#
fkdqjhg# e|# d# vlqjoh# sl{ho# dqg# wkh#
hqwhusulvh# zdv# qrw# dw# doo# vlpsoh1#
Krzhyhu/#Zrq#Vl#Lq#hqgv#diwhu#mxvw##
wkuhh# ixoo# ohyhov/# ohdylqj# rxw# wkh#
¬qdo#fkdoohqjhv#dqg#wkh#¬qdo#fodvk#
zlwk# wkh# vxsuhph# ervv/# zkr#
dfwxdoo|# orrnv# olnh# Pdulr# Eurv*#
Erzvhu$
Wkh# jdph# ihdwxuhv# d# fdyhpdq# wr#
vxuylyh# dorqj# d# sdwk# vwhhshg# lq#
gl®fxow|/# xsjudglqj# klv# vshdu#
zhdsrq# wr# vwrqh# d{hv/#
errphudqjv# dqg# hyhq#
­dphwkurzhuv1# Wkrxjk# qrw# dq#
hdv|# jdph/# Zrq# Vl# Lq# lv# qhyhu# dv#
gl®fxow# dv# Wkh# Wkuhh# Gudjrq#
Vwru|1
Lq# hduo|# 4<<5/# ]hplqd# kdg#
dqqrxqfhg#wkh#vhtxho#Zrq#Vl#Lq#5/#
zklfk# zdv# qrw# frpsohwhg# ehiruh#
wkh# hqg# ri# wkh# dooldqfh# ehwzhhq#
Vdhkdq# Vdqjvd# dqg# ]hplqd1# Nlp#
Hxovxn# ohiw# dqg# zlwk# klv# vwd«#
iruphg# wkh# Rshq# frpsdq|1# Wkh|#
pdgh# wkh# vhtxho# rq# Pdvwhu#
V|vwhpv# vxfk# dv# Zrqghu# Nlg2
Dgyhqwxuh# Nlg# zklfk# lq# idfw#
dsshduv# wr# eh# d# forqh# ri# Zrqghu#
Er|1
Iru# uhwur# jdphuv/# froohfwruv# dqg#
hqwkxvldvwv/# wkh# fduwulgjh# wrgd|#
kdv# d# yhu|# kljk# frpphufldo# ydoxh#
dqg# pruhryhu# lw# lv# wuxo|#
xqwudfhdeoh/# zklfk# kdv#
frqwulexwhg# wr# wkh# reolylrq# ri# wklv#
jdph1
Fduhixo# judsklfv# wkdw# wdnh# ixoo#
dgydqwdjh# ri# wkh# ihdwxuhv# ri# wkh#
PV[4# frpsxwhu1# Vrxqg=# uhshwlwlyh#
exw# zhoo0nhsw# pxvlfdo# wkhph/#
shukdsv#qrw#surshuo|#vxlwhg#wr#wkh#
jdph*v# vwru|erdug111# \hv/# wkh#
iroorzlqj# ohyhov# pd|# ihdwxuh# qhz#
wxqhv/# exw# L# uhshdwhgo|# jhw#
dqqlklodwhg#lq#wkh#¬uvw#vwdjh$

e|#���C�?�3�@�@�A�����7�E�A�C�;

�$������� ��������
�1�7�3�C=#4<<4
���7�G�7�>�A�B�7�C=#]hplqd

�(�>�3�E�8�A�C�?=#PV[4
���7�@�C�7=#USJ

�L�����3�?�7�B�>�3�J��������
D#uhdoo|#kdug#jdph/#exw#

Nqljkwpduh#vhhpv#olnh#d#slhfh#

ri#fdnh#lq#frpsdulvrq1#

Uhfrpphqghg#iru#uhdo#Vxshu#

Dufdgh#Phq$

�L���$�A�@�9�7�G�;�E�J��������
Wkuhh#ohyhov#rqo|/#exw#wkh#

gl®fxow|#zloo#pdnh#wkhp#odvw#d#

orqj#wlph111#Xqohvv#|rx#jhw#

iuxvwudwhg#pxfk#vrrqhu$

�'�-�*�����!�&���$���+���'�*��
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Ohw*v# frqfoxgh# wkh# vhulhv# ri#
Nqljkwpduh# forqhv# uhylhzv# e|#
wdonlqj# derxw# wkh# sodjldulvw#
vriwzduh# krxvh# ïsdu# h{fhoohqfhð=#
]hplqd$#

Rqh# ri# wkhlu# uduhvw# jdphv# ri# doo# lv#
fdoohg# F|eruj0]1# Dovr# uhohdvhg# lq#
4<<4# rq# PV[/# lw# zdv# rqh# ri# wkh#
odvw# jdphv#ghyhorshg# rq#wkh# ;0elw#
sodwirup# e|# ]hplqd# wkdw# glg# qrw#
uhdfk# pxfk# sxeolf# lqwhuhvw1# Wkh#
pdmrulw|# ri# fxvwrphuv# zhuh#
douhdg|# plvwuhdwlqj# wkhlu# mr|vwlfnv#
rq#pruh#srzhuixo#pdfklqhv#dw#wkh#
wlph/# dqg# wkh# flufxodwlrq# ri# wklv#
jdph#zdv#txlwh#olplwhg1

Wkh# rqo|# nqrzq# irrwdjh# surylqj#
wkh# h{lvwhqfh# ri# wklv# jdph/#
suhylrxvo|# frqvlghuhg# orvw# iruhyhu/#
fdph# iurp# d# Mdsdqhvh# rzqhu1# D#
jurxs#ri#hqwkxvldvwv#wkhq#ehjdq#d#
vruw# ri# wuhdvxuh# kxqw# wkdw# hqghg#
zlwk# wkh# glvfryhu|# ri# wkh# ruljlqdo#
fduwulgjh1# Wkh# vriwzduh# krxvh# kdg#
¬qdoo|# vzlwfkhg# wr# wkh# Phjdelu#
URP# +htxlydohqw# wr# 45;# NE,/# vr#
wklv# jdph# lqfoxghv# pxfk# pruh#
judsklfv#wkdq#wkh#suhylrxv#]hplqd#
surgxfwv1
F|eruj0]# lv# d# yhuwlfdo# vfuroolqj#
vkrrwìhp0xs/# yhu|# vlplodu# wr#
Nqljkwpduh1# Hyhq# wkh# jdphsod|# lv#
lqfuhgleo|# vlplodu# zlwk# rqo|# d# ihz#
gl«huhqfhv1#

Wkh# pdlq# fkdudfwhu# lv# d# frs|# ri#
wkh# jldqw# Pd}lqjhu# ]# iurp# wkh#
4<:5# dqlph# vhulhv/# lqfoxglqj# lwv#
Urfnhw# Sxqfk# dwwdfn1# Wkh# jdph#
kdv# wkh# vdph# zhdsrqu|# v|vwhp#
vhhq# lq# Wkh# Wkuhh# Gudjrq# Vwru|/#
zlwk#pxowlsoh#zhdsrqv#wkdw#fdq#eh#
vzlwfkhg/#exw#lw*v#pxfk#hdvlhu#khuh#
ehfdxvh# wkh# phfkd# lv# jlyhq# pdq|#
h{wud# olyhv1# Kh# dovr# kdv# jrw# d#
srzhu# edu# dqg# d# vshhg# edu># wkh#
srzhu# edu# uxqv# rxw# zkhq# wkh#
fkdudfwhu# lv# gdpdjhg# e|# hqhplhv1#
Prvw# zhdsrqv/# h{fhsw# wkh# urfnhw#
dqg#wkh#odvhu#ehdp/#kdyh#olplwhg#

dppxqlwlrq1# Wkhuh# duh# wzr# w|shv#
ri# lqylqflelolw|# hohphqwv1# Wkh# uhg#
lqylqfleoh# hohphqw# %å%# fdq# nloo#
hqhplhv/# exw# wkh# eoxh# lqylqfleoh#
hohphqw# %æ%# fdqqrw1# Hdfk# skdvh#
ihdwxuhv#d#fhqwudo#ervv#dqg#d#¬qdo#
ervv#wr#ghdo#zlwk1

Diwhu# sdvvlqj# hdfk# vwdjh/# zh# zloo#
¬qg#d#erqxv#urxohwwh#zkhho1#Li#wkh#
duurz#odqgv#rq#d#|hoorz#vsdfh/#|rx#
fdq# vhohfw# dq# lwhp# dqg# |rx# fdq#
uhshdw# lw# hqgohvvo|# e|# dozd|v#
hqglqj#xs#lq#|hoorz1

Wkhuh#lv#dovr#d#gxdo0sod|#prgh#iru#
wzr# sod|huv1# Zkdw*v# vshfldo# derxw#
wklv# w|sh# ri# jdph# lv# wkdw# vrph# ri#
wkh#edfnjurxqg#pxvlf#lq#wkh#jdph#
lv#frpsrvhg#ri#fodvvlfdo#pxvlf1
Wkh#vrxqg#hqjlqh#ri#wklv#jdph#zdv#
ïvwrohqð# e|# Kl# qr# Wrul# Krxrxkhq=#
Jdrx#qr#Erxnh1

Wkh# jdph# kdv# d# klgghq# frppdqg#
zklfk# zrunv# dv# d# %Vrxqg# Whvw%1#
\rx# fdq# dffhvv# lw# e|# suhvvlqj# wkh#
vhtxhqfh# Xs/# Xs/# Grzq/# Grzq/#
Ohiw/#Uljkw/#Ohiw/#Uljkw#+prvw#ri#wkh#
%Nrqdpl#Frgh%,#rq#wkh#Sod|#Vhohfw#
vfuhhq1
D# yhuvlrq# iru# VJ04333# zdv# dovr#
uhohdvhg/#edvlfdoo|#d#gluhfw#sruwlqj#
iurp#PV[

Wkh# jdph# zdv# surjudpphg# e|=#
Nrr# Hxq# Mrrqj# +vfhqdulr,# dovr#
fxudwhg#wkh#vfhqhv#ri#Zrrqvlq/#wkh#
rwkhu# Nqljkwpduh# forqh/# Ml# Hxq#
N|xqj# +judsklfv,/# Nlp# Vxqj# Nhxq#
+pxvlf,/# Nrr# Hxq# Mrrqj#
+surjudpplqj,/# zkr# dovr# zdv#
Eurwkhu#Dgyhqwxuh*v#idwkhu/#Nlp#Hxo#
Vxn# +gluhfwlrq,# zkr# dovr# gluhfwhg#
Vxshu#Er|#4#dqg#51#

Wklv# whdp# ri# surjudpphuv# lq#
]hplqd##zdv#fdoohg#ïPdjlf#Wljhuð1

e|#���C�?�3�@�@�A�����7�E�A�C�;

���%�����������&
�1�7�3�C=#4<<4
���7�G�7�>�A�B�7�C=#]hplqd

�(�>�3�E�8�A�C�?=#PV[4
���7�@�C�7=#USJ

�L�����3�?�7�B�>�3�J��������
Kljk#sod|delolw|/#xqvxusulvlqjo|#

wkh#vdph#dv#lq#Nqljkwpduh$

�L���$�A�@�9�7�G�;�E�J��������
Gl®fxow|#zhoo#edodqfhg#

wkurxjk#wkh#vwdjhv1#\rxìoo#sod|#

lw#djdlq#dqg#djdlq$

�'�-�*�����!�&���$���+���'�*��
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Wkh#;3v2<3v#frqvroh#vfhqh#lv#uhdoo|#yhu|#dfwlyh1
Ryhu#wkh#prqwkv #L#kdyh#zlwqhvvhg#vhyhudo#krpheuhzv/ #
sk|vlfdo # jdphv # dqg# surmhfwv# xqghu# ghyhorsphqw# iru #
qxphurxv#frqvrohv1
Vrph #wlph#djr #rq #UPZ #zh #dovr#wdonhg#derxw#QHVPdnhu#
dqg#krz #wklv#lv#khoslqj #ghyhorshuv#fuhdwh#wkhlu#rzq #jdphv #
hyhq#zlwk#olwwoh#surjudpplqj#vnloov1
L#uhfhqwo|#fdph #dfurvv #dq#doo0Lwdoldq#surmhfw/#nqrzq #
wkurxjk #d#Idfherrn #sdjh #wkdw#lpphgldwho| #lqwuljxhg#ph1

L*p#wdonlqj#derxw#���>�>�7�@�;�5�3���	�����F�D�=���A�8�����A�6/#Xowlpd#vw|oh#
jdph#lq#%fuhdwlrqð#iru#PHJDGULYH1
L#zdv #dpd}hg #dw#wkh#ghyhorsphqw#ri #wkh#jdph #dqg#
lpphgldwho|#frqwdfwhg#Hoohqlfd*v#ïgdgð/#Vhidqr#Fdqdol1
Diwhu#d#eulhi#suhvhqwdwlrq#e| #srvw/#zh #djuhhg#wr#pdnh #wklv#
surgxfw#ylvleoh#wr#rxu #Lwdoldq#dqg#Hqjolvk#uhdghuv#dqg#wr#
iroorz#lw#wkurxjkrxw#lwv#fuhdwlrq/#vxssruwlqj#lw1

Exw#L#jlyh #wkh#­rru #wr#Vwhidqr#lq#duw#PfYdoghpdu#zkr #zloo#
whoo#xv#derxw#wkh#ghyhorsphqw#ri#wkh#jdph1

�&�,� ���	���,�7�>�>���F�D���3���4�;�E���3�4�A�F�E���J�A�F�C�D�7�>�8���3�@�6���:�A�H���J�A�F���3�B�B�C�A�3�5�:�7�6��
�E�:�;�D���H�A�C�>�6�
���/�:�3�E���J�A�F���6�A���;�@���>�;�8�7���3�@�6���J�A�F�C���B�3�D�D�;�A�@���H�:�7�C�7��
�;�E���5�A�?�7�D���8�C�A�?�

PF #Ydoghpdu#0#Kl#doo#ri #|rx/ #L#dp #7: #|hduv#rog/#L#zrun #dv#
d#vdohv#pdqdjhu #dw#d#frpsdq| #wkdw#ghdov#zlwk#Forxg#
vhuylfhv#iru#Hxurshdq#djhqflhv1
Ylghr #jdph #iurp #wkh#ehjlqqlqj #+vwduwhg#zlwk#Ylghrsdf #
J:333/ #wrxfkhg #doo#; #elwv#Frpprgruh #dqg#pryhg #wr#wkh#
SF1#Frqvrohv #kdyh#wulhg#vhyhudo#r«huv=#PG/#VQHV/#SV[/ #
GF/#[ER[2693/#SV52627/#JF1
Ohw*v#mxvw#vd| #wkdw#wkh#uhihuhqfh#frqvroh #iru #ph #uhpdlqv#
wkh#PG#iru#d#pdwwhu#ri#krz#L#olyhg#wkdw#wlph1
\rx #guhdphg#lq#iurqw#ri #wkh#fdelqv/ #|rx #guhdphg#lq#iurqw#
ri #wkh#pdq| #fduwulgjhv#dydlodeoh#lq#wkh#vwruhv#dqg#|rx #
frxog #rqo| #ex| #6#ru#7#jdphv #d#|hdu#dqg#|rx #hqghg#xs#
nqrzlqj#wkhp#e|#khduw1

�&�,� ���	�����A���J�A�F���:�3�G�7���3�@�J���A�E�:�7�C���B�C�A�<�7�5�E�D���;�@���?�;�@�6���4�7�D�;�6�7�D��
�E�:�7���4�7�3�F�E�;�8�F�>�����>�>�7�@�;�5�3��

PF #Ydoghpdu#0#L#kdyh#dozd|v#wrxfkhg #rq #ghyhorsphqw#
exw#ri#uhohydqfh#L#fdq#rqo|#uhfdoo=
0#SF#;3;9 #jdphv #+FJD2Khufxohv,#sxeolvkhg#rq #SF#Jdphv #
+d#pdjd}lqh#ri#wkh#wlph,
0#iroorzhg #e| #wkh#wh{w#yhuvlrq#ri #Lqirfrp*v #¬uvw#judsklf #
dgyhqwxuh=#Uhwxuq#wr#]run1#L#zurwh#lw#zlwk#shuplvvlrq #iurp #
Dfwlylvlrq1#Lw#lv#sxeolvkhg#rq#LIGE1
0#odvw#|hdu#L#slfnhg #xs#wkh#F97#dqg#L#ednhg#d#VHXFN#jdph #
zlwk#h{wud#dgglwlrqv#dqg#zrq #wkh#VHXFN#5353 #frpshwlwlrq=#
Sdjrgd#Zduulruv#51
0#Lq#wkh#odvw#8#|hduv#L#kdyh#froohfwhg#pdwhuldo/#lghdv/#
zrunhg #rq #wlohv/#surwrw|shv#iru #p| #lghd#ri ###Usj2dgyhqwxuh#
pl{ #wkdw#lv#Hoohqlfd1#Wkh#ghyhorsphqw#rqo| #uhfhqwo|#L#
ghflghg #wr#pryh #lw#wr#PG#exw/#zlwk#wkh#khos#ri #wkh#fuhdwru#
ri #VJGN/#lw#vhhpv #wkdw#vr #idu#wklqjv#duh#jrlqj #zhoo#ghvslwh#
wkh#fkdoohqjh#lq#whupv#ri#phpru|1
Reylrxvo|/ #olnh#hyhu|rqh #hovh/#L#kdyh#dq#KG#ixoo#ri #ghdg#
surwrw|shv#ri #jdphv #ghvljqhg/ #vnhwfkhg#dqg#qhyhu#¬qlvkhg1

�&�,� ���M���!���E�:�;�@�=���;�E���D���E�;�?�7���E�A���E�3�>�=���3�4�A�F�E�����>�>�7�@�;�5�3�
�����C�7�7�H�:�7�7�>�

PF #Ydoghpdu#0##Hoohqlfd#zdv #eruq#iurp #d#surmhfw#ri #plqh/ #
ghvljqhg #iru #SF/#vhyhudo#|hduv#djr #rq #zklfk #L#zrunhg #
gluhfwo|/#dqg#sdlg#iuhhodqfhuv/#exw#rq #zklfk #L#qhyhu#uhdfkhg#
d#wdqjleoh#plohvwrqh#ehfdxvh #doo#wkh#zrun #zdv #grqh #pdlqo| #
lq#zulwlqj#klvwru|/#wklqnlqj#derxw#wkh#zruog#wr#r«hu/#zrunlqj #
rq#wlohvhwv/#hwf111#dqg#olwwoh#rq#frgh1
Lq#Iheuxdu| #5353 #wkh#lghd#ri ###wu|lqj#wr#frpsuhvv #dq#USJ#
frqfhswxdoo|#ghvljqhg #iru #SF#lqwr#d#65Pelw#fduwulgjh#iru #
PhjdGulyh/# wkdqnv# wr# wkh# h{lvwhqfh# ri # Vwhskdqh#
Gdoorqjhylooh*v#h{fhswlrqdo#VJGN#wkdw#juhdwo|#vlpsol¬hv#
ylghr#dqg#dxglr#pdqdjhphqw#rq#wkh#490elw#VDZ1

�,� �����+�,�'�*�1��
Wkh#jdph #lv#vhw#lq#Fuhwh#lq#wkh#|hdu#ehiruh#wkh#rxweuhdn#
ri #Wkhud#+qrz #Vdqwrulql,/#dq#huxswlrq#wkdw#zloo#ohdg/#
wrjhwkhu#zlwk#wkh#lqydvlrq #ri #wkh#P|fhqdhdqv/ #wr#wkh#
glvdsshdudqfh#ri #wkh#Plqrdq #hud#dqg#wkh#forvxuh#zlwk#
wkh#P|fhqdhdqv #ri #wkh#Eurq}h#Djh #ri #Juhhn#klvwru|#dqg#
wkh#ehjlqqlqj#ri#wkh#Gdun#Djhv1
Wkh#lqhylwdeoh#hyhqw/#wkh#olqn#zlwk#wkh#ïwuxhð#vwru|/#wkh#

����������������
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sur{lplw| #ri #wkh#frqfhswv #ri #wkh#hudv#zlwk#wkrvh#xvhg#e| #
Xowlpd/#d#wlwoh#wkdw#lv#jlyhq #e| #d#Odwlq#zrug #lq#p| #rslqlrq #
zdv#wkh#uljkw#pl{1
Wklv#|hdu#wkh#sod|hu#lv#wkh#ylfwlp #ri #rqh #ri #wkh#hduwktxdnhv#
wkdw#suhfhghg#wkh#h{sorvlrq1#Vxuylylqj #wkh#hduwktxdnh/#
kh#zloo#xqiruwxqdwho|#glvfryhu #wkh#orvv#ri #d#oryhg#rqh #dqg#
iurp #wkhuh#ehjlqv #wkh#dgyhqwxuh#wkdw#zloo#vhh#klp #fkdvlqj #
wkh#idlqw#srvvlelolw|#vkrzq #e| #d#guhdp/#wr#eulqj #wkh#orvw#
shuvrq#edfn#wr#olih1
Wkh#hyhqwv#kh#zloo#hqfrxqwhu#rq #klv#zd| #zloo/#krzhyhu/ #
doorz#klp #wr#pdnh #dfwlrqv#dqg#fkrlfhv #wkdw#zloo#eulqj #klp #
forvhu#wr#wkh#jrgv #ri #wkh#Sduwkhqrq#zkr #vhhp #wr#surplvh #
klp #wklv#srvvlelolw|/#ru#wkh#eholhi#wrzdugv#wkh#Jrgghvv #
Prwkhu#wr#zkrp#wkh#orvw#shuvrq#ehorqjhg1
Lq#d#gxdolw|#wkdw/#lq#lqwhqw/#d#olwwoh#uhplqgv#xv#ri #wkh#
hyroxwlrq#ri#wkh#hyhqwv#ri#Dydorq*v#Wkh#Plvwv1
Wkhuh#duh#fodvkhv/#wkhuh#duh#7#p|wkrorjlfdo #jldqwv#+ri#
zklfk #rqo| #wzr#duh#pdqgdwru|, #exw#wkh#hpskdvlv #lv#pruh #
rq#h{sorudwlrq#dqg#lqyhvwljdwlrq#wkdq#frpedw1

�,� ���������%���(�$���1
Shuvrqdoo|#L*g#olnh#wr#fdoo#Hoohqlfd#dq#%DUSD%/#dq#dfurq|p #
iru#dq#Dfwlrq#Uroh#Sod|lqj#Dgyhqwxuh1
Wklv#lv#ehfdxvh #L#eholhyh#wkdw#USJv#duh#d#yhu|#lqwhuhvwlqj#
nlqg#ri #jdph/ #qrw#kdylqj/ #pruh #wkdq#rwkhu#jhquhv/#d#
ïxqltxhð #uhflsh1#Wkh|#duh#pruh #olnh#d#frfnwdlo#zkhuh#hyhq#
mxvw#fkdqjlqj #wkh#edodqfh#ehwzhhq#klvwru|/#fkdudfwhuv/#
edwwoh#v|vwhpv/#sx}}ohv/#iuhhgrp #ri #h{sorudwlrq#jhqhudwhv#
vhhplqjo| #vlplodu#exw/#sod|hg/#vxevwdqwldoo|#gl«huhqw#wlwohv1
Hoohqlfd#vwduwv#iurp #ehlqj #vlplodu#wr#d#wloh0edvhg#5G#USJ/#
zkhuh#h{sorudwlrq#vhhv#d#jhqhudo#pds #+ryhuzruog,#dqg#
ryhuzruog0dffhvvleoh#orfdwlrqv#wkdw#rshudwh#iurp #ghwdlohg#
ohdvhv#rq #d#gl«huhqw#vfdoh1#Wkh#frqfhsw #lv#yhu|#vlplodu#wr#
wkh#¬uvw#Xowlpd#+suh#Xowlpd#9,#dqg#zh #kdyh#wkdw#wkh#lvodqg#
ri #Fuhwh#lv#wkh#ryhuzruog#dqg#ghwdlohg#uhqwdov/#udqjlqj #
iurp #flwlhv#wr#fdyhv/ #iurp #fhphwhulhv#wr#dedqgrqhg #vklsv/#
iurp #gxqjhrqv #wr#fohdulqjv#zlwk#sduwlfxodu#prqxphqwv/ #
duh#sduwo|#dydlodeoh#dw#wkh#ehjlqqlqj #dqg#sduwo|#xqorfnhg #
zlwk#klvwru|/#ru#iroorzlqj #d#gldorjxh #ru#uhdglqj #ri #d#zulwlqj1
Vrph#duh#ïuhtxluhgð/#rwkhuv#duh#rswlrqdo1
Hdfk#pds/ #erwk#jhqhudo#dqg#ghwdlohg/#frqvlvwv#ri #rqh #ru#
pruh #vfuhhqv/#wklv#zdv #qhfhvvdu| #lq#rughu#wr#kdyh#yhu|#
gl«huhqw#wlohvhwv#dqg#eh#deoh#wr#pdnh #hyhu|wklqj#zrun #lq#
wkh#olplwdwlrqv#ri#wkh#frqvroh1

Wkh#h{sorudwlrq#wdnhv#sodfh#lq#uhdo#wlph#dqg#wkh#lqwhudfwlrq#
lv#srvvleoh#erwk#zlwk#vrph #hohphqwv#ri #wkh#vhdehg/#vxfk #
dv#grruv #ru#wuxqnv/#dqg#zlwk#remhfwv#wkdw#fdq #eh#froohfwhg#
dqg#xvhg#ru#frqvxphg1
E| #dssurdfklqj #dq#hqhp|/ #hlwkhu#e| #hqhp| #djjuhvvlrq #
ru#e| #rxu #fkrlfh/ #zh #fdq #vwduw#d#¬jkw#wkdw#wudqvirupv#wkh#
jdph #pruh #olnh#wkh#rog#VVL#wlwohv#ru#d#urxqg #ri #Dgydqfhg#
Khur#Txhvw1
D#julg #dsshduv#dqg#wkh#¬jkw#lv#lq#wxuqv1#Vwduw#wkh#sod|hu#
e| #prylqj #d#qxpehu #ri #er{hv #dffruglqj #wr#wkh#vshhg#
VWDWH/#wkhq#xvh#DFWLRQ#SRLQWV#wr#dwwdfn/#fkdqjh #zhdsrq #
ru#frqvxph #dq#remhfw/#ghflgh #zkhwkhu#wr#xvh#lw#iru #d#
ghihqvlyh#srvwxuh#dqg#wkhq#sdvv#wkh#wxuq#wr#wkh#ydulrxv#
hqhplhv1
Hdfk#dwwdfn#fohduo|#frqvlghuv #wkh#rxwfrph #ri #d#glfh #wkurz#
+lqfoxglqj #fulwlfdo#dqg#ixpeoh#vkrwv,/#wkh#vnloo#zlwk#wkh#
fodvv#ri #zhdsrq #xvhg/#dqg#wkh#srvlwlrqlqj #ri #wkh#wzr#
¬jkwhuv#zlwk#erqxvhv #iru #vlgh#ru#vkrxoghu#dwwdfnv1#Gdpdjh #
lv#phdvxuhg#iurp #fxw/#sxqfwxuh/#eoxqw/#wkurz/#dqg#ïpdjlf% #
gdpdjh #dqg#frpsduhv #zlwk#doo#ri #wkhvh#fdwhjrulhv #ri #
hqhp|#ghihqvh#wr#vhh#krz#lw#sdvvhv1
Wkhuh#lv#qr #pdjlf #lq#wkh#jdph #h{fhsw#lq#wkh#irup #ri #
zhdsrqv #ri #wkh#jrgv #+xvdeoh,#dqg#prqvwhuv#wkdw#kdyh#
pdjlfdo#delolwlhv1
VWDW#dqg#VNLOO#pdqdjhphqw/ #remhfw#xvdjh/ #txhvw#dqg#
pds #zrun #dv#lq#Vn|ulp1#VWDUW#rshqv #d#phqx #zlwk#irxu #
pdlq #hqwulhv#iurp #zklfk #\RX #FRQWURO#VWDW2VNLOO#+lq#
dgglwlrq#wr#h{shulhqfh #ohyhov/#sod|hu#vwdwxv/#kxqjhu2wkluvw,/#
lwhpv#wr#zhdu#dupru2zhdsrqv/ #frqvxph #lwhpv#vxfk #dv#
irrg2ehyhudjhv2srwlrqv/ #lwhpv#wkdw#fdq #eh#uhdg/#nh|v #
dqg#plvfhoodqhrxv#lwhpv#+riwhq#wklv#lwhp#ru#lwhp#xvhixo#
rqo|#iru#wudgh,1
Ohyholqj#hduqv#srlqwv#wr#glvwulexwh#rq #VNLOOV#lpsurylqj #
dwwdfn/#ghihqvh/#urexvwqhvv/#oxfn#+lq#glfh,/#hwf111

Lq#vkruw/#d#jdph #txlwh#gl«huhqw#iurp #wkh#pruh #wkdq#4333 #
wlwohv#dydlodeoh#iru#PhjdGulyh#ehfdxvh#ïyhu|#SFð1

Vr#idu#wkh#pdlq#fkdoohqjhv#duh=
4,#Lw*v#p|#¬uvw#PhjdGulyh#wlwoh
5,#65Pelw#+7PE,#duh#yhu|#ihz #frqvlghulqj #wkdw#wkh#wlwoh#
kdv#kxqguhgv#ri #jdph2dqlpdwlrq #wlohv1#Dqg#hdfk #jdph #
wloh#fruuhvsrqgv #wr#8{8 #wlohv#ri #wkh#PG#+iru#wkh#erwwrp,#
dqg#;{;#wlohv#iru#vsulwh#+vwdqgdug,1
6,#Wkh#zrun #surfhhgv #lq#wkh#iuhh#wlph#L#kdyh/#zklfk #lv#
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gl®fxow#wr#suhglfw#dqg#kdv#xsv#dqg#grzqv1 #Uhdolvwlfdoo|/#
krzhyhu/ #L#vkrxog#kdyh#d#GHPR#uhdg|#e| #wkh#hqg#ri #wkh#
|hdu#zkhuh#L#zloo#wu|#wr#kdyh#prvw#ri #wkh#jdphsod| #uhdg|/#
vr#wkdw#L#ohdyh#5354#rqo|#iru#edodqfh2frqwhqw1
Wkh#GHPR#zloo#urxjko| #frqwdlq#rqo| #53( #dv#frqwhqw#exw#
;8( #lq#whupv#ri #jdphsod| #srvvlelolwlhv#ehfdxvh #wkrvh#duh#
wkh#wklqjv#L#zdqw#wr#whvw1

L#zrxog #dovr#olnh#wr#phqwlrq #wkh#whdp#ri #iuhhodqfhuv#zkrvh #
surihvvlrqdolvp#L#kdyh#ehhq#xvlqj#iru#d#orqj#wlph=
0#Qdwkdq#Vndjjv #ghyhorsv#judsklfv #rq #SF/#judsklfv #wkdw#
L#wkhq#wdnh#wr#PG#wr#dgdsw#uhvroxwlrq/#froruv/ #hwf111#dffruglqj #
wr#WKH#olplwv#ri #WKH#YGS1#Wkh#pruh #L#wdnh#fduh#ri #doo#wkh#
dgglwlrqdo#judsklfv#iru#lwhpv/#lqwhuidfh/#gljlwl}dwlrqv/#111
0#Do#Uldg# iru #kdqg#gudzlqjv #wkdw#duh#wkhq#gljlwl}hg/ #
frpsuhvvhg # lqwr# 653{4;7 # lpdjhv # ehfdxvh # sduwlfxodu#
orfdwlrqv#kdyh#lpdjhv #dqg#dgglwlrqdo#wh{w#dv#li#lw#zhuh#dq#
rog#dgyhqwxuh2Errn#Jdph1
0#Zdowhu#Wruelwr#zkr #wrrn#wkh#vwru|#dqg#hqulfkhg#lw#zlwk#
vlwxdwlrqv#wkdw#zloo#sxw#wkh#sod|hu#dw#wkh#ïlqwlpdwhð#furvvurdgv #
ri #iroorzlqj #wkh#jrgv #ri #wkh#idwkhu0lq0odz#ru#uhpdlqlqj #wlhg#
wr#wkh#jrgghvv#prwkhu
0#Wuhyru#Ohqw}#iru #SF#pxvlf #frpsrvlwlrqv1 #Wkdw#pd| #qhyhu#
eh#pdgh #sxeolf#exw/#PE#shuplwwlqj/#wkh|#frxog #srs #xs#lq#
sduw#dv#gljlwl}dwlrqv1
0#Sdxor#K1#J1#Ihuuhlud/#zkr #lv#hglwlqj#wkh#pxvlf #ri #wkh#
PhjdGulyh#yhuvlrq1

Fxuuhqwo|#wkhuh#zrxog #dovr#eh#d#sxeolvkhu#zkr #vkrzhg #xs#
iru #wkh#sk|vlfdo #yhuvlrq#exw#wklv#lv#vrphwklqj #L#suhihu#wr#
hydoxdwh#rqo| #zkhq #L#kdyh#wkh#frqvrolgdwhg#GHPR#dw#wkh#
hqg#ri #wkh#|hdu1#Erwk#ehfdxvh #L#fdq*w#pdnh #d#frpplwphqw #
+ehlqj #d#%kree|ð, #exw#dovr#ehfdxvh #wkh#lqyhvwphqw#vr #idu#
kdv#ehhq#doo#plqh/ #hvshfldoo|#zlwk#iuhhodqfhuv/#dqg#dowkrxjk#
lw#zdv #fohdu#uljkw#dzd| #wkdw#L#frxog #qhyhu#uhfryhu#zlwk#d#
PhjdGulyh#wlwoh/#L#grq*w#hyhq#zdqw#wr#wkurz#dzd| #zkdw#L#glg1

P| #lghd/#ehiruh#glvfxvvlqj #zlwk#wklv#sxeolvkhu/#zdv #wr#pdnh #
WKH#URPD#dydlodeoh#rq #Lwfk1lr#dqg#vlgh#e| #vlgh#d#olplwhg#
58263#frslhv #dv#dq#ïrog0idvklrqhgð #sk|vlfdo #uhohdvh/#l1h1#
qrw#rqo| #fdvh/ #fduwulgjh#dqg#pdqxdo/#exw#dovr#pds #ri #frwwrq/#
ehdvw/#sod|hu*v#fdug#dqg#frlq#phwdo#olnh#wkh#rog#Usj1

Xqiruwxqdwho|/#wkh#PhjdGulyh#vfhqh #lv#sohdvdqwo|#dolyh#exw#
dovr#olqnhg#deryh #doo#wr#ïelwh#dqg#uxqð#h{shulhqfhv/ #vrph #

pruh #dufdgh#wlwohv/#sx}}oh#jdphv/ #zkhuh#lq#d#frxsoh #ri #
krxuv #|rx #fdq #vhh#pxfk #ri #zkdw#wkh#jdph #fdq #r«hu#dqg#
wklv#lv#dqrwkhu#revwdfoh#wr#d#jdph #olnh#Hoohqlfd1#Exw#e| #
grlqj#lw#rxw#ri#sdvvlrq#dqg#qrw#iru#jdlq/#L#kdg#qr#fkrlfh1#

D#SF#yhuvlrq#wkdw#r«huv#wkh#hqwluh#jdph #dv#lw#zdv #lqwhqghg#
frxog #uhvxph#wr#eh#ghyhorshg#iroorzlqj #wkh#PhjdGulyh#
ghpr1 # Li# wkh# ihhgedfn # vkrzv # lqwhuhvw/# L# zloo# hqwuxvw#
ghyhorsphqw#wr#d#frxsoh #ri #shrsoh#L#nqrz #iru #d#Xqlw|#yhuvlrq1

Zh #wkdqn#Vwhidqr#Fdqdol#iru #klv#dydlodelolw|#dqg#lqylwh#|rx #
wr#iroorz#xv#iru#ixuwkhu#ghyhorsphqwv#dqg#d#ïurdgð#whvw1

Dovr#vxssruw#dqg#iroorz #wkh#fkdqqhov#zkhuh#|rx #wdon#derxw#
wkh#jdph#wr#wkh#iroorzlqj#dgguhvvhv1

Zkhuh#wr#iroorz#wkh#surmhfw=
4,#Wzlwwhu=#kwwsv=22wzlwwhu1frp2PfYdoghpdu
5,#Zhevlwh=#kwws=22zzz1vhjdphjdgulyh1lw2hoohqlfd2
6,#Lwfk1lr=#kwwsv=22pfydoghpdu1lwfk1lr2#

PF#Ydoghpdu#0#Wkdqn#|rx#dqg#vhh#|rx#vrrq$

�(�7�C�D�A�@�3�>���'�B�;�@�;�A�@
Xqiruwxqdwho|#L#zdv #qrw#deoh#wr#whvw#wkh#jdph #e| #kdqg/#exw#
iurp #wkh#skrwrv #suhvhqw#dqg#wkh#ylghr #ylhzhg #rq #wkh#
uhihuhqfh#sdjhv #L#fdq #vd| #wkdw#p| #shuvrqdo#H[SHFWDWLRQ#
lv#uhdoo|#yhu|#kljk1

Hvshfldoo|#iurp #wkh#ylghr #zh #fdq #vhh#wkh#dwwhqwlrq#wr#ghwdlo#
dqg#­xlglw|#ri#wkh#surgxfw#hyhq#dw#wklv#hduo|#vwdjh1

Frqjudwxodwlrqv#wr#Vwhidqr#dqg#klv#jurxs #iru #wkh#sdvvlrq #
dqg#oryh#wkh|#hpsor| #lq#wkh#ghyhorsphqw#ri #d#surgxfw#wkdw#
olnh#UPZ #zh #zloo#iroorz #yhu|#fduhixoo|#lq#wkh#frplqj #prqwkv1



UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#84#ri#95

�����%�����,���+�,�!�&��

���$�$���&�!�������	���>�3�D�E���?�;�@�F�E�7���D���5�3�>�>�
�
�


Zh #zhuh#derxw#wr#forvh#wkh#qxpehu #zkhq #zh #uhfhlyhg#dq#
hpdlo#iurp #Vwhidqr#Fdqdol#zlwk#d#vhulhv#ri #dgglwlrqdo#
vfuhhqvkrwv#ri#klv#jdph1#

Doo#wkh#lpdjhv#zhuh#dovr#dffrpsdqlhg#e|#fdswlrqv#wkdw#
frpsohphqwhg #wkh#lqirupdwlrq #zh #kdg#jlyhq #lq#wkh#duwlfoh#
ghglfdwhg#wr#Hoohqlfd1#

Reylrxvo|/#zh#frxog#qrw#dyrlg#wr#sxeolvk#doo#wklv#pdwhuldo/#
zklfk/ #li#srvvleoh/#zloo#khos#xv#dqg#rxu #uhdghuv#wr#jhw#wkhlu#
prxwkv#zdwhulqj1=0,

���;�9�F�C�7�� �
�� �	�� �E�:�7�� �A�B�7�@�;�@�9�� �?�7�@�F�� �A�8�� �E�:�7�� �9�3�?�7�� �H�;�E�:��
�A�B�E�;�A�@�D�� �E�:�3�E�� �H�;�>�>�� �3�>�>�A�H�� �J�A�F�� �E�A�� �D�E�3�C�E�� �3�� �@�7�H�� �9�3�?�7����
�5�A�@�E�;�@�F�7�� �8�C�A�?�� �E�:�7�� �>�3�D�E�� �D�3�G�7�� �9�3�?�7���� �D�7�7�� �E�:�7�� �5�A�@�E�C�A�>�D��
���B�3�6�������A�C�������=�7�J�D�����3�@�6���3���D�F�?�?�3�C�J���A�8���E�:�7���D�E�A�C�J�


���;�9�F�C�7�� ���� �	�� �E�:�7�� �9�3�?�7�� �:�3�D�� �D�7�G�7�C�3�>�� �����/�� �;�?�3�9�7�D��
�3�5�5�A�?�B�3�@�J�;�@�9�� �D�A�?�7�� �?�A�?�7�@�E�D�� �A�8�� �:�;�D�E�A�C�J�� �A�C��
�B�3�C�E�;�5�F�>�3�C���C�7�G�7�3�>�7�6���>�A�5�3�E�;�A�@�D�
��
�,�:�;�D���;�D���A�@�7���8�C�A�?���E�:�7���T�C�D�E���?�A�?�7�@�E�D���A�8���B�>�3�J�


���;�9�F�C�7�������3�@�6�������	���,�:�7�D�7���3�C�7���E�H�A���A�G�7�C�H�A�C�>�6���7�I�B�>�A�C�3�E�;�A�@��
�D�5�C�7�7�@�D�
�� �,�:�7�� �7�I�B�>�A�C�3�E�;�A�@�� �E�3�=�7�D�� �B�>�3�5�7�� �Q�;�@�� �C�A�A�?�D�R�� �4�F�E��
�E�:�7�� �C�A�A�?�D�� �3�C�7�� �A�8�E�7�@�� �H�;�6�7�C�� �E�:�3�@�� �E�:�7�� �D�5�C�7�7�@�� �D�A�� �E�:�7�J��
�3�C�7�� �5�F�E�� �A�S�� �;�@�� ���� �6�;�C�7�5�E�;�A�@�D�
�� �!�@�� �D�A�?�7�� �5�3�D�7�D�� �E�:�7�C�7�� �3�C�7��
�;�5�A�@�D���E�:�3�E���D�:�A�H���;�@�E�7�C�7�D�E�;�@�9���>�A�5�3�E�;�A�@�D���;�@���E�:�7���C�A�A�?���E�:�3�E��
�5�3�@���4�7�����5�;�E�;�7�D�����D�;�@�9�>�7���:�A�F�D�7�D�����6�F�@�9�7�A�@�D�����5�3�G�7�D�����C�F�;�@�D����
�H�7�>�>�D���� �H�C�7�5�=�D���� �7�E�5�
�
�
�� �E�:�3�E�� �3�C�7�� �7�I�B�>�A�C�3�4�>�7�
�� �,�:�7�� �D�7�3���3�D��
�H�7�>�>���3�D���E�:�7���5�>�A�F�6�D���3�C�7���5�A�?�B�>�7�E�7�>�J���3�@�;�?�3�E�7�6�


���;�9�F�C�7�� ���� �	�� ���I�5�7�B�E�� �H�:�7�@�� �;�@�� �5�A�?�4�3�E�� �J�A�F�� �5�3�@�� �3�5�5�7�D�D�� �3��
�?�7�@�F�� �E�:�3�E���� �5�A�?�B�3�C�7�6�� �E�A�� �?�J�� �B�C�7�G�;�7�H�� �E�:�3�E�� �!�� �D�7�@�E�� �J�A�F����
�:�3�D���4�7�7�@���7�@�C�;�5�:�7�6���H�;�E�:���3���E�3�4�

�!�@�� �E�:�;�D�� �5�3�D�7�� �H�7�� �D�7�7�� �E�:�7�� �%���(�� ���?�3�B�� �A�8�� �E�:�7�� �?�3�;�@��
�6�;�D�5�A�G�7�C�7�6���>�A�5�3�E�;�A�@�D���




Sdjh#85#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

�����%�����,���+�,�!�&��

���;�9�F�C�7�� ���
���� �	�� ���� �G�7�C�J�� �>�3�C�9�7�� �B�3�C�E�� �A�8�� �E�:�7�� �7�>�7�?�7�@�E�D�� �A�8�� �E�:�7��
�B�>�3�J�9�C�A�F�@�6�� �5�A�?�7�� �8�C�A�?�� �6�C�3�H�@�� �G�7�C�D�;�A�@�D�� �A�8�� �C�7�3�>��
�7�>�7�?�7�@�E�D���A�8���E�:�7���%�;�@�A�3�@���A�C���3�@�5�;�7�@�E�����C�7�7�=���7�C�3�
���!�@���E�:�;�D��
�5�3�D�7���� �E�:�7�� �B�A�C�E�3�>�� �E�:�3�E�� �8�F�@�5�E�;�A�@�D�� �D�;�?�;�>�3�C�>�J�� �E�A�� �-�>�E�;�?�3���D��
�B�A�C�E�3�>�D�����7�I�;�D�E�D���;�@���&�3�I�A�D���3�@�6���;�D���5�3�>�>�7�6���(�A�C�E�3���6�7�>���+�A�>�7�


���;�9�F�C�7�� ���� �� �	�� �,�:�7�� �A�E�:�7�C�� �3�C�7�3�D�� �A�8�� �E�:�7�� �?�7�@�F�� �3�C�7���� �+�,���,�+��
���D�7�7�� �D�E�3�E�D���� �D�=�;�>�>�D���� �D�E�3�E�F�D���� �?�A�@�7�J���� �7�I�B�7�C�;�7�@�5�7�� �B�A�;�@�E�D������
�����!�$�!�,�!���+�� ���D�7�7�� �:�7�C�A�� �B�A�;�@�E�D�� �E�:�3�E�� �J�A�F�� �5�3�@�� �D�B�7�@�6�� �A�@��
�3�5�E�;�G�7�� �E�3�>�7�@�E�D���� �5�A�@�D�F�?�;�@�9�� �3�5�E�;�A�@�� �B�A�;�@�E�D���� �A�C�� �B�3�D�D�;�G�7������
�!�,���%�+�� ���D�7�7���� �7�I�3�?�D���� �F�D�7�D���� �H�7�3�C�� �;�E�7�?�D���� �C�7�3�6�� �4�A�A�=�D����
�7�E�5�
�������)�-���+�,�+�����=�7�7�B�D���E�C�3�5�=���A�8���E�:�7�D�7���3�@�6���E�:�7�;�C���D�E�7�B�D���


���;�9�F�C�7�� ���� �	�� ���A�?�4�3�E�� �;�D�� �;�@�� �E�F�C�@�� �?�A�6�7���� �D�;�?�;�>�3�C�� �E�A�� �3�@��
���6�G�3�@�5�7�6��� �7�C�A���)�F�7�D�E���C�A�F�@�6�
�� ���C�A�?���E�:�7���9�3�?�7���A�B�E�;�A�@�D��
�J�A�F���5�3�@���6�7�5�;�6�7���E�:�7���>�7�G�7�>���A�8���;�@�8�A�C�?�3�E�;�A�@���A�8���E�:�7���5�A�?�4�3�E��
�?�7�@�F�D�� �D�A�� �7�G�7�C�J�A�@�7�� �:�3�D�� �E�:�7�;�C�� �A�H�@�� �>�7�G�7�>�� �A�8��
�;�@�8�A�C�?�3�E�;�A�@�����?�A�C�7���;�@�G�3�D�;�G�7���A�C���?�;�@�;�?�3�>�


���;�9�F�C�7���
�����	�����@�6���T�@�3�>�>�J���3���D�5�C�7�7�@���8�C�A�?���3���T�C�D�E���4�A�D�D�����;�@���3��
�E�7�D�E�� �3�C�7�3���
�� ���A�C�� �E�:�A�D�7�� �H�:�A�� �C�7�?�7�?�4�7�C�� �E�:�7�� ���3�?�7�� ���A�A�=��
�;�E�� �H�;�>�>�� �@�A�E�� �4�7�� �6�;�U�5�F�>�E�� �E�A�� �D�7�7�� �E�:�7�� �E�C�;�4�F�E�7�� �E�A�� �E�:�7��
�+�A�C�E�;�>�7�9�;�A���D�3�9�3�


���;�9�F�C�7�� �
�
�� �	�� ���� �B�C�A�E�A�E�J�B�7�� �A�8�� �E�:�7�� �5�3�C�E�C�;�6�9�7���� �H�:�7�C�7�� �J�A�F��
�5�3�@���D�7�7���E�:�7���9�C�3�B�:�;�5�D���E�:�3�E���H�;�>�>���3�>�D�A���4�7���A�@���E�:�7���5�A�G�7�C���A�8��
�E�:�7���9�3�?�7�����3�@�6���E�:�7���?�3�;�@���;�@�D�B�;�C�3�E�;�A�@�D�����,�:�7���+�+�!���9�3�?�7�D����
�:�;�D�E�A�C�J�� �4�A�A�=�D�� �A�8�� �%�;�@�A�3�@�� �5�F�>�E�F�C�7���� �*�3�J�� � �3�C�C�J�:�3�F�D�7�@��
���3�@�6�� �T�>�?�D�� �D�F�5�:�� �3�D�� ���C�9�A�@�3�F�E�D���� �,�;�E�3�@�D���� ���@�5�A�F�@�E�7�C����
�7�E�5�
�
�
�����3�@�6���E�:�7���3�6�G�7�@�E�F�C�7���B�3�C�E���6�C�3�H�;�@�9�D���A�8���E�:�7�����3�?�7��
���A�A�=�D�




UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5 Sdjh#86#ri#95

�����%�����,���+�,�!�&��

Dfkwxqj$#Dfkwxqj$

Lq#4<<5#Lghd#Vriwzduh#ghyhorshg#d#
jdph #edvhg#rq #wkh#vwulshv#ri #wkh#
Jhupdq #vroglhuv#ri #Erqyl #+d#juhdw#
Lwdoldq#dxwkru#xqiruwxqdwho|#plvvlqj, #
iru#rxu#Dpljd1

Wkh#Lghd#vriwzduh#dfwxdoo|#kdg#d#uhdo#
sdvvlrq # wr# ghyhors# xqghu# r®fldo #
olfhqvh#iurp #frplf #vwulsv1#D#ihz #|hduv#
ehiruh#wkh|#sxeolvkhg#Oxsr#Doehuwr#
dqg#dw#wkh#vdph #wlph#wkh|#zdv #derxw#
wr#uhohdvh#Fdwwlyln1

Wkh#jdph/ #edvhg#rq #wkh#od}lhvw#vroglhuv#
lq#wkh#frplf #errn #xqlyhuvh/#fdph #rxw#
dw#wkh#ehjlqqlqj #ri #wkh#vxpphu #vhdvrq #
froohfwlqj#qrw#dozd|v#srvlwlyh#rslqlrqv #
lq#wkh#pdjd}lqhv#ri#wkh#vhfwru1

Exw#ohw*v#wdnh#lw#rqh #slhfh #dw#d#wlph#
dqg#vwduw#e| #h{sodlqlqj #zkdw#zh*uh#
jrlqj#wr#idfh1
Wkh#sod|hu#frqwurov#d#sodlq#vroglhu#ri #
wkh#Vwxupwurrsv/#rq #irrw #ru#gulylqj #
yhklfohv#djdlqvw#wkh#wurrsv#dqg#yhklfohv#
ri #wkh#Vwxupwurrsv#wkhpvhoyhv#+zklfk #
lv# txlwh# devxug# qrw# wr# kdyh# uhdo#
hqhplhv/#hg,1

Hyhu|wklqj#pryhv #krul}rqwdoo|#iurp #
wkh#uljkw#dqg#wkh#jrdo #lv#wkh#prvw#
fodvvlf/#uhdfklqj #wkh#hqg#ri #wkh#sdwk1#
Wkh#ghyhorsphqw#ri #wkh#jdph #lv#rq #
vl{ #ohyhov#zlwk#gl«huhqw#vhwwlqjv1#\rx #
jr #iurp #wkh#flw|#dw#zdu/#wr#wkh#uxlqv/#
wr#wkh#eduudfnv/#wr#wkh#ghvhuw#dqg#
hyhq# wr# wkh# doslqh# dqg# jodfldo#
odqgvfdshv1

Ohw*v#vwduw#dv#zh #vdlg#zlwk#d#vroglhu#
uhvwlqj#lq#wkh#prvw#fodvvlf#vw|oh#ri #
sodwirup#jdphv1 #Lqlwldoo|#zh #fdq #rqo| #
nlfn #dqg#sxqfk #rxu #rssrqhqwv1#Iurp #
vrph #holplqdwhg#rssrqhqwv #zh #zloo#
eh#deoh#wr#froohfw#zhdsrqv #ri #ydulrxv#
w|shv#+jxq/ #ul­h#dqg#pdfklqh #jxq, #
exw#zlwk#xqolplwhg#dppxqlwlrq1

Zkhq #zh #wdnh#ryhu#d#yhklfoh#dorqj #
wkh#zd|/ #wkh#ylhz #pryhv #dzd| #dqg#
wkh#jdph #ehfrphv #wkh#fodvvlf#vkrrwhu#
zlwk#xqolplwhg#dppxqlwlrq1

Zkhq #zh #uhfryhu#dq#r«0urdg #fdu#ru#
prwruf|foh/ #wkh#jdph #uhplqgv#xv#ri #
wkh# fodvvlf# Prrq # Sdwuro1# Dw# hdfk #
gl«huhqw#jdph #vwdjh/#rssrqhqwv #zloo#
dovr#fkdqjh #dqg#wkh#fkdoohqjh#zloo#
eh#edodqfhg#wr#wkh#ohyho#zh #zloo#idfh1

� �!�"�����!���"��������
�(�F�4�>�;�D�:�7�C=#Ohdghu#
���7�G�7�>�A�B�7�C=#Lghd
�1�7�3�C=#4<<5
���7�@�C�7=#Sodwirup2Vkrrw*hp#xs
�(�>�3�E�8�A�C�?=#Dpljd
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Rxu#vroglhu#kdv#rqo| #rqh #olih/#exw#kh#
fdq #wdnh#vhyhudo#eorzv1#Wkh#hqhuj| #edu#
lv#uhsuhvhqwhg#e| #d#vkdshg#vkdsh#ri #
wkh#vroglhu#klpvhoi#wkdw#wxuqv/#hyhu|#
wlph#zh #duh#klw/#lqwr#d#vnhohwrq1#Yhklfohv#
kdyh#srzhu/ #wrr/#dqg#li#wkh|*uh#ghvwur|hg/#
zh*oo#eh#edfn#rq#rxu#ihhw1

Lq#vkruw/#wr#orrn#dw#lw#wklv#zd| #wkh#jdph #
vhhpv # wdqwdol}lqj# dqg# uhplqgv# wkh#
glvwdqfh#ri#dq#Lwdoldq#Phwdo#Voxj1
Wkh#judsklf #vhfwru#lv#yhu|#sohdvdqw#dqg#
zhoo#pdgh #ryhu#wlph/#dowkrxjk#Dpljd #
zdv #qhyhu#ixoo|#h{sorlwhg>#lq#wkh#¬qdo#
ylhz #wkh#surgxfw#lv#qrw#edg#hyhq#qrz1

Ohvv#hqmr|deoh#lv#wkh#dxglr #ghsduwphqw#
zlwk#doprvw#qrq0h{lvwhqw#vrxqg #h«hfwv#
dqg#uhshwlwlyh#pxvlf #wkdw#zloo#eh#dqqr|lqj #
gxulqj#wkh#jdph1

Vr#fdq#zh#frpsduh#lw#wr#Phwdo#VoxjB
Qhlq$#Lw#ohwv#klpvhoi#eh#sod|hg#dqg#wkh#
jdph #lv#qlfh #wkdqnv#wr#wkh#olfhqvh#ri #
wkh#frplf #errn #ri #wkh#odwh#Erqyl/ #exw#
lw#lv#udwkhu#vkruw#dqg#lq#d#vkruw#wlph#
|rx #zloo#¬qg#|rxuvhoi#dw#wkh#¬qdo#vfuhhq1

Wkh#Dpljd #sdfndjh #ri #wkh#jdph #ihdwxuhg#
dqg#vwloo#ihdwxuhv#wzr#­rsslhv #dqg#d#
qlfh # pdqxdo# lq# Lwdoldq# zlwk# ¬yh#
lqfrpsohwh#Erqyl #frplf #vwulsv1#Zk| #
duh#wkh|#lqfrpsohwhB#Zhoo/#wkh#sxusrvh #
ri #wkh#jdph #zdv #wr#jhw#|rx #wr#¬qlvk#
wkh#ohyhov#vr #|rx #frxog #vhh#wkh#hqglqj #
ri#hdfk#plql#frplf#errn1

Wr#vxp #xs/#zh #fdq #vd| #wkdw#lw#lv#d#qlfkh #
surgxfw#iru #wkh#idqv#ri #Lwdoldq#frplfv/ #
shukdsv#pdgh #wrr#txlfno| #wr#eh#uhohdvhg#
rq#wkh#pdunhw1

Li#|rx #duh#d#idq#ri #Vwxupwuxsshq#|rx #
zloo#hqmr|#wr#sod|#zlwk#lw#iurp #wlph#wr#
wlph/#hyhu|rqh #hovh#zloo#vrrq #ohdyh#lw#
rq #wkh#vkhoi#+ru#lq#wkh#gluhfwru|#ri #vrph #
hpxodwru,1

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

�L�����3�?�7�B�>�3�J��������
Lw#lv#fhuwdlqo|#hdv|#wr#eh#sod|h#
dqg#L#zrxog#vd|#wkh#jdphsod|#
lv#dovr#zhoo#ghyhorshg#dv#lv#wkh#
judsklfv1#Exw#lw#odfnv#
vrphwklqj1

�L���$�A�@�9�7�G�;�E�J��������
Wkh#odfn#ri#%vrphwklqj%#wkdw#L#

wrog#|rx#ehiruh/#pdnhv#wklv#

surgxfw#wrr#vkruw#dqg#hdv|#wr#

eh#¬qlvkhg#zlwkrxw#wrr#pxfk#

h«ruw1#Li#|rx*uh#d#idq#ri#Erqyl#

dqg#wkh#Vwxupwurrshuv/#pd|eh#

|rx*oo#sod|#lw#djdlq#rqfh#lq#d#

zkloh/#rwkhuzlvh#lw*oo#idoo#lqwr#

whuuleoh#ylghr#jdph#reolylrq1
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ïHyhq#diwhu#pdq| #|hduv/#shduov#vklqh#
olnh#iuhvko|#kduyhvwhg1ð
Lq#4<;< #Vhjd #uhohdvhg#wkh#vhtxho#wr#
wkh#sod|deoh#dqg#zrqghuixo #Zrqghu #
Er| #lq#Prqvwhu#Odqg/#dq#dufdgh#jdph #
odwhu#frqyhuwhg#wr#dq| #krph #v|vwhp1
Lw#zdv #uhohdvhg#Zrqghu #Er| #LLL#wkh#
Gudjrq #Wuds/#exw#rqo| #rq #wkh#Vhjd #
Pdvwhu#V|vwhp#+dqg#rqo| #odwhu#rq #SF#
HQJLQH,1#Lw#zdv #vxfk #dq#lqfuhgleoh#
vxffhvv #wkdw#lw#zdv #uhfrjql}hg #dv#rqh #
ri #wkh#ehvw#wlwohv#rq #wkh#vpdoo#;0ELW#
VDZ#frqvroh1

Lq#534; #Ol}dugfxeh#glyhv#lqwr#dq#
doprvw#xqolnho|#qhz #dgyhqwxuh=#fuhdwlqj#
d#uhpdnh#ri #wkh#ruljlqdo #jdph #exw#
grlqj #vr #lq#wkh#vslulw#ri #prghuq #wlphv1
Zlwk#wkh#vxssruw#ri #U|xlfkl #Qlvkl}dzd #
wr#hqvxuh#wkdw#wkh#ruljlqdo #zrun #lv#
uhvshfwhg/#wkh#Ol}dugfxeh#jurxs #wrgd|#
doorzv#xv#wr#sod|/#ru#udwkhu#uhsod|/#dq#
douhdg|#zrqghuixo #fkdswhu#ri #ylghr #
jdph#klvwru|1
Ohw*v#¬qg#rxw#wrjhwkhu#li#wklv#qhz #
%h{shulphqwð#zhqw#wkh#uljkw#zd|1

Dv#zh #vdlg/#wklv#lv#qrw#wkh#¬uvw#hslvrgh #
ri #wkh#Zrqghu #Er| #vdjd/ #exw#wkh#wklug#
+lw#zrxog #eh#ehwwhu#wr#vd| #wkh#irxuwk/#
exw#L#zrxog #olnh#wr#irujhw#wkh#whuuleoh#
Zrqghuer| #lq#Prqvwhu#Odlu,1#Hyhu|wklqj#
lv#¬ophg#dw#wkh#hqg#ri #wkh#vhfrqg #
hslvrgh # +wkh# diruhphqwlrqhg #
Zrqghuer| #lq#Prqvwhu#Odqg,#zlwk#rxu #
olwwoh#khur#Wrp0Wrp #suhsdulqj #wr#¬jkw#
wkh# whuuleoh# Phnd# Gudjrq1# Rqfh #
ghihdwhg/#wkh#prqvwhu#ehiruh#kh#glhv#
zloo#fdvw#d#fxuvh#wkdw#zloo#wxuq#klp #lqwr#
d#vpdoo#¬uh0euhdwklqj#ol}dug#zlwk#wkh#
reoljdwlrq #wr#hvfdsh #iurp #wkh#uxlqhg#
fdvwoh#dqg#vhhn#wkurxjkrxw #Prqvwhu#
Odqg#wkh#fxuh#wr#ehfrph#kxpdq1

Wkh#mrxuqh|#xqirogv#lq#d#zruog#idu#
iurp #olqhdu1#Zh #zloo#qrw#kdyh#ohyhov#wr#
uhdfk#ohiw#ru#uljkw/#vr #wkhuh#zloo#qrw#
hyhq#eh#vxeglylvlrqv #lqwr#vwdjhv#ru#
ohyhov1#Ghshqglqj #rq #wkh#frxuvh #ri #
klvwru|#dqg#wkh#vshfldo#delolwlhv#ri #

wudqvirupdwlrqv#dqg#h{sorudwlrq/#zh #
zloo#kdyh#wr#glvfryhu #wkh#zd| #iruzdug1#

Wkh#jdph #suhvhqwv#lwvhoi#dv#rwkhu#
fodvvlfv#ri #lwv#wlph#+]hogd#LL/#Vlprq*v #
Txhvw/#Phwurlg,#dqg#wrgd|#frxog #eh#
lghqwl¬hg#dv#d#fodvvlf#Phwurlgydqld1
Wkh#qryhow|#wkdw#vwuxfn#dw#wkh#wlph#
zdv # wkh# wudqvirupdwlrqv# ri # wkh#
surwdjrqlvw1#Hyhu|#wlph#zh #ghihdw#dq#
hqg0ri0duhd#ervv/ #kh#fxuvhv#xv#dqg#
wxuqv#xv#lqwr#d#gl«huhqw#fuhdwxuh#zlwk#
gl«huhqw#fkdudfwhulvwlfv1#Dqg#vr #iurp #
d#¬uh0euhdwklqj#ol}dug#zh*oo#eh#wxuqhg#
lqwr#d#prxvh/ #d#sludqkd/#d#olrq#dqg#d#

kdzn1#Hdfk#ri #wkhp#zloo#suhvhqw#d#
gl«huhqw#jdphsod| #dqg#xqltxh #ihdwxuhv#
wkdw#zloo#rshq #wkh#zd| #iru #xv#wr#frqwlqxh #
lq#wkh#jdph1

Iru #h{dpsoh/#wkh#prxvh #zloo#doorz#xv#
wr#folpe #dqg#zdon#rq #wkh#zdoov#dqg#
vqhdn#lqwr#xqwklqndeoh#sodfhv/#wkh#
Sludqkd#zloo#doorz#xv#wr#vzlp #lq#wkh#
zdwhu#ohyhov/#wkh#Olrq#zlwk#lwv#vwuhqjwk#
zloo#doorz#xv#wr#euhdn#grzq #rwkhuzlvh#
xqvkdndeoh#zdoov#dqg#¬qdoo|#wkh#kdzn #
zloo#doorz#xv#wr#uhdfk#vrph #duhdv#ri #
Prqvwhu#Odqg#lpsrvvleoh #li#zh #gr #qrw#
­|1

�$�����������������%��
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���7�G�7�>�A�B�7�C=#Ol}dugfxeh
Sxeolvkhu=#Grwhpx/#Qlfdolv/#
Khdgxs#Jdphv#+zlwk#Vhjd*v#
shuplvvlrq,
���7�@�C�7=#Vfuroolqj#sodwirup#jdph
�(�>�3�E�8�A�C�?�D=#SF/#Qlqwhqgr#Vzlwfk/#
SV7/#[ER[/#LRV/#Dqgurlg
�(�>�3�E�8�A�C�?�D���D�;�@�5�7�
������=#Vhjd#
Pdvwhu#V|vwhp/#Jdph#Jhdu#dqg#
SF#Hqjlqh
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Dv#zh #vdlg/#wkh#qrq0olqhdulw|#ri #wkh#
jdph # doorzv# xv# wr# h{soruh# doprvw#
hyhu|wklqj#iuhho|/#exw#li#zh #duh#srruo| #
htxlsshg #ru#qrw#vxlwdeoh#iru #wkdw#duhd/#
rxu #h{lvwhqfh#zloo#eh#uhgxfhg#wr#wkh#
plqlpxp1#
Lq#wklv#fdvh/ #lq#dgglwlrq#wr#wkh#ydulrxv#
wudqvirupdwlrqv/#|rx #zloo#qhhg#wr#htxls #
|rxuvhoi#lq#wkh#pdq| #ylvleoh#dqg#vhfuhw#
vwruhv#lq#wkh#jdph #zkhuh#|rx #fdq #ex| #
zhdsrqv/ #dupru #dqg#vklhogv/#khdolqj#
srwlrqv#dqg#pruh1

Exw# zh # duulyh# wdonlqj# derxw# wkh#
uhdol}dwlrq#ri #wkh#jdph1 #Wkh#txhvwlrq #
lv#wzrirog1
Iluvw/#lv#lw#d#wlph0uhvlvwdqw#jdphB #Wkluw|#
|hduv#kdyh#sdvvhg#vlqfh #wkh#¬uvw#yhuvlrq/#
fdq #lw#vwdqg#wkh#frpsdulvrq #zlwk#wrgd|B
Wkh#dqvzhu#lv#GHILQLWHO\#\HV$#Wkh#
fdswlydwlqj#jdphsod|/ #wkh#h{sorudwlrq#
ri #wkh#zruog#dqg#wkh#iuhvk#zd| #ri #
pdqdjlqj #wkh#jdph #dfwlrq#vwloo#pdnh #
GUDJRQ*V#WUDS#d#vpdoo#shduo1
Wkh#vhfrqg #txhvwlrq #lqvwhdg#vshdnv#
gluhfwo|#wr#wkh#ghyhorshuv1#Glg#wkh|#gr #
wkhlu#mre#uljkwB
D®updwlyh$#Wkh|#pdgh #wkh#jdph #uhdoo|#
vxshuodwlyh#iurp #d#whfkqlfdo#srlqw#ri #
ylhz1#Wkh#kljk0gh¬qlwlrq #judsklfv #duh#
zrqghuixo/#uhghvljqhg #zlwk#d#idlu|wdoh#
dqg#fduwrrq #vw|oh#wkdw#gholjkwv#wkh#h|hv1
Qrw#wr#phqwlrq #wkh#dqlpdwlrqv #ri #hyhu|#
vlqjoh#hohphqw#ri #wkh#jdph1 #Doo#wkh#
wudqvirupdwlrqv#ri #wkh#surwdjrqlvw#duh#
h{fhswlrqdo#+wkh#idofrq*v#zdon2mxps#lv#
ehdxwlixo,# dqg# hyhu|wklqj# pryhv #
shuihfwo|#zkhwkhu#|rx #orrn#rq #|rxu #SF#
ru#|rx#gr#lw#rq#Vzlwfk1
Wkh#whfkqlfdo#lpsohphqwdwlrq#uhpdlqv#
dw#yhu|#kljk #ohyhov/#hyhq#rq #wkh#pxvlf #
wkdw#lpphuvhv #shuihfwo|#|rx #lq#wkh#
jdph #dqg#grhv #qrw#glv¬jxuh #lq#dq| #zd| #
zlwk#wkh#ruljlqdov1

Dqg#suhflvho|#vshdnlqj #ri #wkh#ruljlqdov/ #
zh #pxvw#phqwlrq #wkh#srvvlelolw|#ri #
vzlwfklqj #gxulqj #wkh#jdph #iurp #wkh#
prghuq #yhuvlrq#wr#wkh#rog#yhuvlrq#ri #
wkh#Pdvwhu#V|vwhp/#lqfoxglqj #pxvlf1 #
Doo#e| #folfnlqj #d#exwwrq#rq #rxu #mr|sdg1#
Juhdw#h«hfw#iru#doo#ri#xv#qrvwdojlf1
Wkh#ohyho#ri #fkdoohqjh#dozd|v#uhpdlqv#
edodqfhg#dqg#qhyhu#wrr#sxqlwlyh/#exw#
lw#uhtxluhv#dq#h«ruw#ri #dwwhqwlrq#rq #krz #
wr#ghdo#zlwk#wkh#fkdoohqjhv#dqg#wkh#
¬qdo#ervvhv1

Hdfk#¬qdo#prqvwhu#suhvhqwv#zlwk#zhoo0
gh¬qhg#ihdwxuhv#dqg#fdq #dozd|v#eh#
wdfnohg#zlwk#d#shuihfw#xvh#ri #fruuhfw#
htxlsphqw#dqg#suhflvh#vkrwv1

Fuhdwlqj#d#uhpdnh#ri #d#zrun #kdv#uxohv#
dqg#wkh#pdlq #rqh #lv#wr#suhvhuyh#wkh#
ruljlqdo #vslulw#dqg#wklv#kdv#ehhq#grqh #
lpshffdeo|1

Wkh#¬uvw#lpsdfw #lv#vwdjjhulqj1 #D#zrun #
wkdw#vshdnv#qrw#rqo| #ri #wkh#judsklf #ru#
vrxqg #vhfwru/#exw#dovr#ri #wkh#fkdudfwhu*v#
fkdudfwhulvdwlrq1# D# surwdjrqlvw# zkr #
kdv#xqghujrqh #h{fhoohqw#wuhdwphqw#lq#
klv# wudqvirupdwlrqv# dqg# lq# wkh#
diruhphqwlrqhg#dqlpdwlrqv1

Lq#frqfoxvlrq/ #Zrqghu #Er| #Gudjrq*v#
wuds#lv#dq#h{fhoohqw#surgxfw1#D#surgxfw#
wkdw#grhv #qrw#ihho#hyhq#d#vhfrqg #ri #wkh#
sdvw# 63# |hduv# wkdqnv# wr# dhvwkhwlf#
lpsuryhphqw #dqg#grhv #qrw#ehwud|#wkh#
vslulw#e|#rqh#judp1

Wkuhh#ohyhov#ri #gl®fxow|/#wkh#fkdqfh #wr#
sod|#wkh#dgyhqwxuh#olnh#Zrqghu #Jluo/#
wkh#dgglwlrq#ri #d#iuhvk#jdphsod|/ #krqruv #
wkh#Ol}dugfxeh#er|v #zkr #ghprqvwudwhg#
oryh#iru #wkh#ruljlqdo #zrun/ #eulqjlqj #lw#
edfn #wr#rxu#vfuhhqv#wr#pdnh #xv#fkloguhq/#

exw#dovr#wr#dfw#dv#d#olqn#ehwzhhq#xv#
guhdphuv#ri #wkh#sdvw#dqg#wkh#qhz #
jhqhudwlrqv1

õL*p #jrqqd #jr1 #L#kdyh#wr#jr #edfn #wr#
Prqvwhu#zruog#wr#guhdp#djdlq111#Dqg#
djdlq111#Dqg#djdlq111#Kdyh#d#jrrg #wuls/#
Zrqghu#er|1

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

�L�����3�?�7�B�>�3�J��������
Vxshuodwlyh#jdphsod|#lq#4<;<#

uhiuhvkhg#e|#¬uvw0fodvv#

whfkqlfdo#vxssruw1#Hdfk#

fkdudfwhu#zloo#surylgh#krxuv#ri#

ixq#dqg#h{sorudwlrq1#Qrw#wr#

phqwlrq#wkh#vhohfwdeoh#

gl®fxow|#ohyhov#wkdw#udlvh#wkh#

vwdnhv#dqg#wkh#srvvlelolw|#wr#

idfh#wkh#dgyhqwxuh#lq#d#ihpdoh#

zd|1#Qhyhu#sxqlwlyh/#vhyhuh#exw#

idlu#lq#idflqj#fkdoohqjhv1

�L���$�A�@�9�7�G�;�E�J��������
Qrw#yhu|#orqj#wr#sod|#exw#pxvw#
eh#fduhixoo|#h{soruhg/#wkhq#
|rx*oo#olnh#lw#hyhq#diwhu#wkh#¬uvw#
urxqg1
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Zh #nlgv#ri #wkh#*:3v #kdg#d#orw#ri #oxfn#
lq#p| #rslqlrq1 #Zh #olyhg#wkurxjk #wkh#
hud#ri #wkh#Mdsdqhvh#urerwlf #lqydvlrq #
zkhq #d#sulqfh #iurp #dqrwkhu#zruog#
lqvlgh#wkh#vfuhhq#ri #rxu #WY#hyhu|#gd| #
zrunhg #kdug#wr#ghihqg#rxu #sodqhw#
iurp #wkh#lqydghuv#ri #Yhjd1#Zkhq #dq#
xqnqrzq #dqg#dqflhqw#flylol}dwlrq#ri #
wkh#sdvw#urvh#iurp #wkh#Hduwk#wr#uhjdlq #
d#orvw#nlqjgrp #dqg#zkhq #lq#rxu#|rxqj #
whhqdjh#plqg #zh #guhdphg#ri #pdnlqj #
f|ehuqhwlf # frqqhfwlrqv #wr#ehfrph #
srzhuixo#urerwv1#

D# shulrg/ # wkdw# ehwzhhq# wkh# odwh#
vhyhqwlhv#dqg#wkh#plg0hljkwlhv #zkhuh/#
wkdqnv# wr# skhqrphqdo # pdfklqhv #
frplqj # iurp # Dphulfd/ # wkh|# frxog #
uhdol}h#rxu#guhdpv#lq#idqwdvwlf#uhdolwlhv/#
dozd|v#lqvlgh#wkh#WY#vfuhhq#exw#xqghu#
wkh#rughuv#ri #d#frqwuroohu#wkdw#zh #
frxog #wdnh#lq#rxu #kdqgv$#Lq#wkrvh#
|hduv#zkhq #Mdsdq#zdv #deoh#wr#uhjdlq #
lwv#srvw0qxfohdu#uhyhqjh#e| #frqtxhulqj #
wkh#zruog#shdfhixoo|#wkdqnv#wr#wkh#
lqyhqwlrq#ri # jdplqj # frqvrohv #dqg#
zkhq #Dphulfd/ #diwhu#vhqglqj #phq #lqwr#
vsdfh/ #ehjdq #wr#uhvhoo#wkrvh#idqwdvwlf#
whfkqrorj| #lghdv#e| #vhqglqj #wkhp#wr#
rxu #krphv #lq#wkh#irup #ri #shuvrqdo#
frpsxwhuv1#

Hyhq#wrgd|/#dqg#|rx #uhdghuv#nqrz #lw#
zhoo/#ghvslwh#wkh#idfw#wkdw#ylghr #jdph #
whfkqrorj| # kdv# doprvw# uhdfkhg# d#
ylvxdo#uhdo#h{shulhqfh/ #d#jdph #ri #wkh#
fodvvlfv#ri #wkh#sdvw#kdv#ehfrph #d#
sohdvdqw#kdelw1#Vr #|rx #fdq #wdvwh#rqfh #
djdlq #wkh#hqwluh#ylghr #jdph #vwru|#
vlqfh #ihz #sl{hov#zhuh#frqwuroohg#rq #
wkh#vfuhhq#wr#wrgd|*v#h{wudruglqdu|#
wkuhh0glphqvlrqdo#rshq0zruog #zruogv1#
Exw#wkh#dpd}hphqw #dvvrfldwhg#zlwk#
wkrvh#odwh#*:3v #errwkv #lv#vwloo#dolyh#
lqvlgh#rxu #plqgv #zkhq #hyhu|#olwwoh#
vwhs#iruzdug #lq#jdphsod| #zdv #olwhudoo|#

d#elj #vwhs#iru #wkh#ylghr #jdph #phgld1#

Vr #diwhu#hqgohvv#edwwohv#zlwk#wkh#fdelq #
ri #Vsdfh #Lqydghuv#zkhuh#rxu #rqo| #
ghihqvhv#zhuh#wkrvh#eduulhuv#wkdw#
vhfrqg #diwhu#vhfrqg #fuxpeohg#xqghu#
rxu #eorzv #dqg#xqghu#wkh#odvhuv#ri #
dolhqv/#Prrq #Fuhvwd#jdyh #xv#d#prgxodu#
vsdfhfudiw#frpsrvhg #ri #wkuhh#vwdjhv#
+zlwk#wkh#qxpehu #fohduo|#lpsulqwhg#
rq #wkh#vkxwwohv#wkhpvhoyhv,#dv#zhoo#
dv#d#qhz #lqydvlrq #ri #dolhq#vklsv#wkdw/#
dowkrxjk#duulylqj#lq#d#jurxs/ #nqhz #
krz #wr#pryh #lq#hyhu|#gluhfwlrq#xvlqj #
hyhq#vlpsoh#dqg#vrphwlphv #suhglfwdeoh#
sdwwhuqv#ri #pryhphqw #zlwk#wkh#vroh#
sxusrvh #ri #uhgxflqj #doo#rxu #prgxohv #
lqwr#vpdoo#vfuds#vfdwwhuhg#lq#vsdfh1#

Lq#Prrq #Fuhvwd#zh #vwduwhg#zlwk#vkxwwoh#
qxpehu #rqh/ #vpdoo#vl}h#dqg#srvvlelolw|#
ri #vkrrwlqj #rqh #vkrw#dw#d#wlph1#D#vkls #
zlwk#olwwoh#¬uhsrzhu#exw#zlwk#wkh#delolw|/#
jlyhq #wkh#vl}h/#wr#vkhoo#olnh#dq#hho#lqwr#
wkh#dolhq#ud|v1#

Li#|rx #zhuh#klw/#|rx #zrxog #lpphgldwho|#
pryh #rq #wr#wkh#frqwuro#ri #vkls #wzr/#
p| #idyrulwh/#vpdoo#pruh #ru#ohvv#olnh#
wkh#¬uvw#exw#htxlsshg #zlwk#d#grxeoh#
vkrw#fdsdeoh#ri #pdnlqj #xv#eholhyh#
wkdw#wkh|#kdg#ehfrph #lppruwdo#zkloh#
ghvwur|lqj #hqhp| #vklsv#rqh #diwhu#wkh#
rwkhu1#Wkh#wklug#sduw#ri # rxu #vkls/ #
shukdsv#wkh#prvw#kdwhg#e| #sod|huv/#
zdv #dozd|v#htxlsshg #zlwk#grxeoh#
¬ulqj #exw#dovr#ri #d#kxjh #wrqqdjh #wkdw#
xqiruwxqdwho|#iru #xv#dovr#ehfdph #dq#
hdv| #wdujhw#iru #urfnhwv#dqg#hqhp| #
phwhrulwhv1#

Exw# zkhuh# zdv # Prrq # Fuhvwd*v#
lqqrydwlrq #ehvlghv#qrw#ehlqj #d#vwdwlf#
+doehlw#idexorxv, #vkrrwhu#olnh#wkh#rog#
Vsdfh #Lqydghuv#B#Zhoo/#li#|rx #jrw #sdvw#
dq#xqvfdwkhg#dolhq#krugh/#|rx #frxog #
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97/#][#Vshfwuxp/#Dpvwudg/#Zll/#
Sod|vwdwlrq#7
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krrn #xs#zlwk#wkh#prgxoh #lpphgldwho| #
iroorzlqj #wkh#rqh #xvhg#zlwk#wkh#Mhhj#
Urerw#vhtxhqfh$ #Wr#gr #wklv/#zh #kdg#wr#
pdwfk #wkh#grfnlqj #srlqwv#h{dfwo|#vr #
wkdw#zh #frxog #mrlq#wkh#wzr#vklsv#dqg#
jhw#d#qhz #rqh #zlwk#lqfuhdvhg#¬uhsrzhu$#

Vlpsoh#exw#eulooldqw#frqvlghulqj #wkdw#
zh #zhuh#wdonlqj#derxw#wkh#¬uvw#wlph#
|rx #frxog #gr #vxfk #d#wklqj#rq #wkh#vfuhhq#
ri #d#frorxu #errwk/ #dw#wkh#frvw#ri #533 #
oluh#shu#jdph/ #zkloh#wkh#rwkhuv#sod|hg#
fdugv#dqg#vprnhg #fljduhwwhv#lqvlgh#wkh#
edu#zkhuh#xqwlo#uhfhqwo|#|rx #frxog #rqo| #
sod|#slqedoo#dqg#elooldugv$

Wkh#pd{lpxp #reylrxvo| #zdv #wr#eh#deoh#
wr#uhfrpsrvh #wkh#vkls #zlwk#doo# lwv#
frpsrqhqwv #lq#wkh#fruuhfw#rughu#wkxv#
rewdlqlqj #d#¬uh#srzhu #rxw#ri #sdudphwhu#

+wkh#vkrwv#ri #wkh#wkuhh#vklsv#zhuh#
dgghg,1#

Reylrxvo| #wkh#vhqvh#ri #rpqlsrwhqfh #
glg#qrw#odvw#orqj #hqrxjk #wr#uhdol}h#wkdw#
vr #wkh#vkls #dv#zhoo#dv#r«hqvlyho| #h«hfwlyh#
zdv #vwloo#wrr#elj #wr#uhvlvw#iru #orqj #wkh#
wuhdfkhurxv# dqg# lqfuhdvlqjo| # ohwkdo#
hqhp| #dwwdfnv1#Lq#idfw/#wkh#jdph #dozd|v#
sursrvhg #wkh#vdph #ohyhov#lq#vhtxhqfh #
wkdw#rqfh #sdvvhg#wkh|#kdg#wr#idfh #djdlq #
zlwk#d#juhdwhu#ohyho#ri#gl®fxow|1

e|#���>�3�G�;�A���+�A�>�6�3�@�;

�L�����3�?�7�B�>�3�J��������
Iuhqhwlf#dqg#hqwhuwdlqlqj/#zh#
zloo#¬jkw#vwduvklsv/#phwhrulwhv/#
urfnhwv#dqg#dolhq#irupdwlrqv#ri#
vwudqjh#dqg#phqdflqj#vkdshv1#
Froolvlrqv#vrphwlphv#
dssur{lpdwh#hvshfldoo|#dw#wkh#
kljkhvw#gl®fxow|#ohyhov#lq#idyru#
ri#FSX#ri#frxuvh1

�L���$�A�@�9�7�G�;�E�J��������
Prrq#Fuhvwd#lv#dozd|v#ixq#wr#
sod|#hyhq#li#lw#ehorqjv#wr#wkh#
shulrg#ri#wkh#elj#edqj#ri#vsdfh#
vkrrw*hp0xsv#+dqg#ri#wkh#
hqwluh#jdplqj#lqgxvwu|,1#Wkh#
jdphv#dv#lq#doo#wkh#Dufdghv#ri#
wkdw#wlph#duh#lqwhqvh#exw#idvw#
exw#lq#p|#kxpeoh#rslqlrq#lw#lv#
vwloo#dgylvdeoh#wrgd|#hvshfldoo|#
lq#lwv#Dufdgh#yhuvlrq#hpxodwhg#
e|#PDPH1
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Hyhq# rq# wkhvh# qhz# krw/# srvw0
sdqghplf#gd|v/#p|#dwwhqwlrq#frxog#
qrw#vwdqg#vwloo#dqg#L#zdv#vwuxfn#e|#
rqh# ri# wkh# pdq|# vlqjxodu# dqg#
xqghuudwhg# jdphv# dw# wkh# wlph/#
w|slfdo# ri#Lwdoldq#qhzvvwdqg#wdshv1#
Dqg# wkdw*v# zkhuh# L# irxqg# klp/# lq#
rqh# ri# wkh# pdq|# L# kdg/# vlpso|#
fdoohg# ïRoÊð1# Wkh# suhvhqwdwlrq# ri#
wkh# jdph# kdg# wkh# vfuhhq# ri# d#
exoo¬jkwhu# lqwhqw#rq#klv#zrun/#wkdw#
lv/# fkdoohqjlqj# wkh# exoo# e|# zdylqj#
wkh#uhg#gudsh1#Dw#wkh#wlph/#L#sod|hg#
lw# iru# qr# pruh# wkdq# ¬yh# plqxwhv/#
jlyhq# wkh# frpsoh{lw|# ri# wkh#
frqwurov# dqg# wkh# sudfwlfdoo|# qrq0
h{lvwhqw# jdphsod|# +dw# ohdvw# iru#
ph,1

Ryhu# wkh# sdvw# ihz# prqwkv/# L*yh#
glvfryhuhg# wkdw# klv# uhdo# qdph# zdv#
Udjlqj# Ehdvw/# vr# L*yh# ghflghg# wr#
sod|# lw# vhulrxvo|# dqg# ohduq# wkh#
jdph#phfkdqlfv#dv#zhoo1
Gxulqj# wkh# fkdujlqj# L# zrqghuhg# li#
wkh# jdph# zrxog# lqflwh# ylrohqfh# rq#
dqlpdov/# lq# wklv# fdvh# rq# exoov# lq#
exoo¬jkwv/# exw# lw# glg# qrw# vhhp# vr#
ehfdxvh# lq# wkh# jdph# |rx# gr# qrw#
qrwlfh# wkh# voljkwhvw# ylrohqfh#
h{fhsw#zkhq#|rx#duh#plvwdnhq#dqg#
wkh# exoo# furzqv# |rx1# Wkhq# wkh#
vwuhwfkhuv# duulyh# wr# wudqvsruw# wkh#
srru#exoo¬jkwhu#wr#wkh#krvslwdo#dqg#
d# srvwhu# lv# sxeolvkhg# rq# wkh# pdlq#
vtxduh#zlwk#wkh#qdph#jlyhq#dw#wkh#
ehjlqqlqj#ri#wkh#jdph1

Wkh#jdph#lv#suhvhqwhg#zlwk#d#¬{hg#
vfuhhq# wkdw# uhsuhvhqwv# wkh# hqwluh#
duhqd#zlwk#wkh#qrlv|#dxglhqfh1#Wkh#
exoo¬jkwhu# dqg# wkh# exoo# duh# d# olwwoh#
vpdoo# vkdsh# vsulwhv/# exw# yhu|# zhoo#
gudzq# dqg# zlwk# vprrwk#
pryhphqwv1#Dv#L#vdlg/#wkh#gl®fxow|#
olhv# lq# jhwwlqj# dftxdlqwhg# zlwk# wkh#
mr|vwlfn# frppdqgv# dqg#
uhphpehulqj# wkh# dfwlrqv# wr# eh#
shuiruphg>#iru#h{dpsoh/#uljkw##oliwv#
wkh#gudsh/#ohiw#vkdnhv#lw#wr#suryrnh#
wkh#exoo111
Wkh#dlp#ri#wkh#jdph#lv#wr#vfruh#dv#

pdq|#srlqwv#dv#srvvleoh#lq#dgglwlrq#
wr# zlqqlqj# wkh# exoo¬jkw# e|# qrw#
nloolqj#wkh#exoo/#exw##e|#sxwwlqj#rq#d#
uhg#furzq#wkurzq#e|#wkh#dxglhqfh/#
wr# jhw#wkhp#erwk# rxw# ri#wkh#duhqd#
vdiho|1# Lq# dgglwlrq# |rx# fdq# dovr#
ulgh#wkh#exoo#dv# lq#wkh#urghr#vw|oh>#
yhu|#ixqq|#dqg#qr#ohvv#hdv|#wkdq#lq#
wkh#uhdolw|111
Ehlqj#d#rqh0ohyho#jdph/#|rx#pljkw#
wklqn#wkdw# lw# fdq# jhw#wluhg#zlwklq#d#
ihz#gd|v#dqg# lqvwhdg#L#dvvxuh# |rx#
wkdw#rqfh#|rx#ohduq#lw/#|rx#zloo#wdnh#
sohdvxuh# dqg# kdyh# ixq/# qrw# rqo|#
dorqh/#exw#dovr# fkdoohqjlqj# iulhqgv#
dqg#idplo|$#

L# pxvw# dgplw# wkdw# Frpprgruh# 97#
kdg# wlwohv# iru# doo# wdvwhv# dqg# zdv#
deoh# wr# uhsuhvhqw# dq|wklqj# wkdw#
fdph# wr# wkh# ghyhorshuv*# plqgv# +111#
dqg#lw#lv#vwloo#kdsshqlqj$#Doehlw#dw#d#
vorzhu# sdfh# ri# frxuvh,1# Wklv# zdv#
rqh# ri# wkh# shfxoldulw|# ri# wkh#
qhzvvwdqg#fdvvhwwhv/#lq#dgglwlrq#wr#
¬qglqj#fkhds#jdphv#lq#Lwdoldq1
Dw# wkh# ehjlqqlqj# ri# wkh# duwlfoh# L#
phqwlrqhg# d# ghwdlo# wkdw# fdswxuhg#
ph# d# orw/# qdpho|# lqvhuwlqj# wkh#
qdph# ehiruh# vwduwlqj# wkh# jdph111#
Vrphrqh# pljkw# remhfw/# %Zkdw# zloo#
lw# ehB# Pdq|# jdphv# glg/# hvshfldoo|#
vsruwv# rqhv1# %/# exw# khuh# wkh# qdph#
vhuyhv# wr# fuhdwh# d# srvwhu# dqg# d#
qhzvsdshu*v# duwlfoh*v# wlwoh# lq#
Vsdqlvk# +odqjxdjh# qrw# yhu|#
srsxodu# rq# Lwdoldq# Frpprgruh# 97#
jdphv,1# Ghshqglqj# rq# rxu# zrun# lw#
dsshduhg#dv#dq#duwlfoh#ri#sudlvh#ru#
d#suryrfdwlyh#rqh1

Iru#wkrvh#ri#|rx#zkr#zloo#eh#krph#
lq#wkhvh#wzr#prqwkv#ri#ydfdwlrq/#L#
uhfrpphqg# sod|lqj# lw/# hyhq# zlwk#
|rxu#iulhqgv1#
Iru# rwkhuv/# uhphpehu# wkdw# zkhq#
|rx#uhwxuq#krph/#shukdsv# |rx#zloo#
ihho# ohvv# wkh# odfn# ri# ehdfkhv# zlwk#
soh{ljdvv$
Vhh#|rx#lq#wkh#qh{w#lvvxh1

e|#���3�@�;�7�>�7�����C�3�:�;�?�;

��������������������� �!
�1�7�3�C=#4<;8
���7�G�7�>�A�B�7�C=#Iluhelug

�(�>�3�E�8�A�C�?=#Frpprgruh#97
���7�@�C�7=#Vlpxodwlrq

�L�����3�?�7�B�>�3�J��������
Qrw#hdv|#wr#eh#pdvwhuhg/#lw#
uhtxluhv#vrph#wlph1

�L���$�A�@�9�7�G�;�E�J��������
Jlyhv#doo#lwv#ehvw#sod|hg#zlwk#
|rxu#iulhqgv1

�'�-�*�����!�&���$���+���'�*��



Sdjh#93#ri#95 UHWURPDJD]LQH#ZRUOG0HQJOLVK#\HDU#4#0#LVVXH#5

�����%�����,���+�,�!�&��

Vxpphu #lv#¬qdoo|#khuh#dqg/#ghvslwh#
wkh#pdq| #suhfdxwlrqv#zh #dgrsw#lq#
wklv#srvw0orfngrzq/ #lw#lv#wlph#wr#kdyh#
vrph #ixq1#Kdyh#|rx #douhdg|#uhdfkhg#
|rxu #idyrxulwh#ehdfk #ru#vhd#wrzqB#
Kdyh#|rx #¬qlvkhg#gljjlqj #glwfkhv#dqg#
od|lqj #eduehg#zluh#wr#ghihqg#|rxu #: #
vtxduh#phwhuv#ri #vdihw|B#Dqg#duh#|rx #
¬qdoo|#orrnlqj #iru #vrph #uhiuhvkphqwB#
Zhoo/#zh#kdyh#wkh#jdph#iru#|rx1

Wdnlqj# dgydqwdjh# ri # wkh# irufhg #
orfngrzq #fdxvhg #e| #FRYLG04<#+pd| #
Jrg #vwulnh#lw#ghdg$,#dqg#wu|lqj#wr#
wudqvirup# lqwr# rssruwxqlwlhv# wkh#
uhvwulfwlrqv#zh #kdyh#ehhq#vxemhfwhg#
wr#lq#wkh#sdvw#prqwkv/ #rxu #ghdu#Pdufr #
Ydoodulqr#kdv#ghflghg #wr#jhw#edfn #rq #
klv#nh|erdug #dqg#eulqj #rxw#d#qhz #wh{w#
dgyhqwxuh#dv#d#suhvhqw#wr#doo#ri #xv/#
idqv#ri#wklv#nlqg#ri#hqwhuwdlqphqw1
Wkh#sorw#lv#yhu|#vlpsoh=#dv#Odqfh#Oor|g/#
d#pdq # ri #kxpeoh# ruljlqv/ #qrz #d#
vxffhvvixo #wudghu/#zh #pxvw#¬qg#d#zd| #
wr#vdyh#wkh#ruskdqdjh #lq#zklfk #zh #
juhz #xs#dqg#wkxv#khos#wkh#vlvwhuv#zkr #
orylqjo| #udlvhg#xv1#Xqolnh#wkh#Eoxhv#
Eurwkhuv/#krzhyhu/ #zh #gr #qrw#kdyh#
wkh#voljkwhvw#wdohqw#iru #pxvlf #ru#wkhiw/#
exw# zh # fdq # xvh# rxu # h{fhswlrqdo#
exvlqhvv#vhqvh#wr#sod|#rq #wkh#vwrfn#
h{fkdqjh #dqg#jhqhudwh/#vwduwlqj#zlwk#
rqo| #: #vkduhv/#hqrxjk #sur¬wv#wr#vdyh#
wkh#ruskdqdjh1 #Diwhu#frqylqflqj #wkh#
vlvwhuv#wr#hqwuxvw#xv#zlwk#wkhlu#vdylqjv/ #
zh #ehjlq #wr#wudyho#lq#d#zruog#ri #sod|#
wkdw#lv#qrw#dw#doo#zlgh #exw#pruh #wkdq#
hqrxjk #wr#r«hu#d#jrrg #ghjuhh#ri #
%lpphuvlrq%#lq#wkh#sorw/#orrnlqj #iru #
foxhv#wkdw#doorz#xv#wr#lghqwli|#wkh#
prvw# oxfudwlyh# exvlqhvvhv# dqg#
frqfoxgh #wkhp#ehiruh#lw#lv#wrr#odwh1#
Lq#idfw/#wlplqj #lv#rqh #ri #wkh#nh| #
hohphqwv#wr#zlq #dqg/#dv#lq#uhdo#¬qdqfh/ #
d#jrrg #ghdo#kdv#wr#eh#forvhg#dw#wkh#
uljkw#wlph/#xqghu#shqdow|#ri #d#ghfuhdvh#
lq#wkh#sur¬wdeoh#dprxqw1
Wkh#phfkdqlfv #duh#w|slfdo#ri #wuhdvxuh#
kxqwv/# ihdwxuhg# lq# pdq| # wh{w#
dgyhqwxuhv#vlqfh #wkhlu#lqfhswlrq #+dv#
vhhq# lq# Frorvvdo# Fdyh/# ]run # ru#

Dgyhqwxuhodqg,# dowkrxjk# khuh# wkh#
jdph #ghyhorsphqw#lv#d#elw#dw|slfdo#
ehfdxvh/ #lqvwhdg#ri #orrnlqj #iru #dq#
remhfw#dqg#wdnlqj#lw#edfn #wr#wkh#sodfh#
lqwhqghg#wr#uhfhlyh#lw#+wkh#wursk|#
erdug#lq#]run #ru#wkh#lqyhqwru|#lq#
Dgyhqwxuhodqg,/#khuh#wkh#%wuhdvxuhv%#
duh# doo# lq# rqh # sodfh# +wkh# Vwrfn#
H{fkdqjh,1 #\rx #mxvw#qhhg#wr#nqrz #
krz#wr#uhfrjql}h#wkhp1

Wkh#qhhg#wr#lqfuhdvh#rxu #vhohfwlrq#
fdsdflw| #zloo#eh#wkh#fdxvh #ri #rxu #
mrxuqh|v#wr#wkh#Flw|=#lghqwli|lqj #wkh#
prvw#oxfudwlyh#vwrfnv#uhtxluhv#¬uvw0
kdqg#lqirupdwlrq/ #zklfk #fdq #eh#irxqg #
zdqghulqj # durxqg # wkh# Flw|# dqg#
lqwhudfwlqj#zlwk#wkh#fkdudfwhuv#zkr #
srsxodwh#lw1#Rqfh #zh #¬qg#rxw#zkdw#lv#
zruwk#kdylqj #lq#rxu #sruwirolr/#zh #mxvw#
kdyh#wr#uxq#wr#wkh#Vwrfn#H{fkdqjh #
ehiruh# rwkhuv# frph # wr# wkh# vdph #
frqfoxvlrq #dqg#vwduw#ex|lqj/ #pdnlqj #
lw#wrr#h{shqvlyh#wr#eh#d«rugdeoh1
D#yhu|#vlpsoh#jdph/ #zlwk#d#idluo|#vkruw#
gxudwlrq#dqg#d#yhu|#orz #gl®fxow|#ohyho#
iru #wkh#dxwkru*v#vwdqgdugv#exw#vwloo#
ixq #dqg#shuihfw#dv#d#jdph #wr#eh#sod|hg#
rq #wkh#ehdfk #zlwk#|rxu #ïvkdghv%#rq1#
Wkhuh#duh#qrw#pdq| #orfdwlrqv#wr#h{soruh#
dqg#wkh#sx}}ohv#duh#qhyhu#wrr#gl®fxow1#
Zlwk#d#olwwoh#lqwxlwlrq#|rx #fdq #hdvlo|#
¬jxuh #wkhp#rxw#dqg#DW#h{shuwv#zloo#
eh#deoh#wr#frpsohwh#wkh#dgyhqwxuh#lq#
d#ihz #krxuv1#Li#wklv#lv#wkh#¬uvw#wlph#
|rx*yh #idfhg #vxfk #d#jdph/ #wkhq#%Oljkwv#
ri #Ilqdqfh%#lv#shuihfw#iru #jhwwlqj#lqwr#
wklv#pdjlfdo#dqg#idvflqdwlqj#zruog1
Vr #zkdw#duh#|rx #zdlwlqj #iruB#Grzqordg #
lw#dqg#sod|#lw/#|rx #fdq #gr #lw#iurp #|rxu #
preloh #skrqh/ #mxvw#jhw#dq#lqwhusuhwhu#
iru #DW#Lqirfrp1 #Dqg#dw#wkh#hqg/#gr #
qrw#irujhw#wr#vhqg#dq#hpdlo#zlwk#wkh#
sdvvzrug #wkdw#zloo#eh#uhyhdohg#wr#|rx #
e| # wkh# jdph1 # Vhqg# lw# wr#
ryudqloodCjpdlo1frp= #Pdufr #Ydoodulqr#
zloo#uljkwo|#hqwhu#|rxu #qdph #lqwr#wkh#
Wudglqj#Urrp/ #wkh#kdoo#ri #idph #ri #
%Oxfl#ghood#Ilqdq}d%$

e|#���;�A�C�9�;�A�����3�>�7�D�E�C�;�7�C�;
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���,�:�7���>�;�9�:�E�D���A�8���T�@�3�@�5�7��

�1�7�3�C=#5353
���7�G�7�>�A�B�7�C=#Pdufr#Ydoodulqr

�(�>�3�E�8�A�C�?=#Pxowl0sodwirp
���7�@�C�7=#Wh{w#Dgyhqwxuh

�$�3�@�9�F�3�9�7=#Lwdoldq#rqo|

�L�����3�?�7�B�>�3�J��������
D#jrrg#yrfdexodu|/#d#kxprurxv#
sorw#dqg#d#orz#ohyho#ri#gl®fxow|#
doorz#dq|rqh#wr#idfh#dqg#kdyh#
ixq#zlwk#wklv#wlwoh1

�L���$�A�@�9�7�G�;�E�J��������
Lw*v#d#wh{wxdo#dgyhqwxuh#dqg#|rx#
nqrz#krz#lw#zrunv#zlwk#wklv#nlqg#
ri#jdphv/#rqfh#lw*v#ryhu/#lw*v#
grqh/#|rx#grq*w#jhw#wr#sod|#lw#
djdlq/#vr#wdonlqj#derxw#orqjhylw|#
uhdoo|#grhvq*w#pdnh#vhqvh1

�'�-�*�����!�&���$���+���'�*��
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Lq# odwh# 4<;3v/# wkh# sodwirup# jhquh#
zdv# udjlqj# lq# wkh# dufdghv# dqg#
wu|lqj# wr# hphujh# dprqj# vr# pdq|#
ohjhqgv# vxfk# dv# JkrvwìqìJreolqv/#
Sdfodqg/# Zrqghuer|# ru# Vxshu#
Pdulr#Eurv1#zdv#fhuwdlqo|#kdug1
Exw# lq# 4<;:# Wdlwr# uhohdvhg#
Zdugqhu/# d# wlwoh# surgxfhg# e|#
Wdrsodq# wkdw# ihdwxuhg# d# idvw/#
fodvvlf# krul}rqwdo# vfuroolqj/# zruwk#
ri# qrwlfh/# dqg# L# wklqn# lw# ghvhuyhg#
pruh# oxfn# dqg# idph# wkdq# lw#
dfwxdoo|#kdg1

Lq# wkh# jdph/# zh# ¬qg# rxuvhoyhv# lq#
wkh# rplqrxv# iruhvw# ri# Zdugqhu#
zkhq#wkh#|rxqj##dqg#fkxee|#S|urv#
dqg# Hulnd# duh# wdnhq# dedfn# e|# d#
pdjlfldq# vhqw# e|# wkh# whuuleoh#
Zdugqhu# +lwìv# uhdoo|# ruljlqdo# wkdw#
wkh# yloodlq# rv# wkh# rqh# wr# jlyh# wkh#
wlwoh# wr# wkh# jdph# iru# rqfh$,/# zkr#
zlwk# d# vshoo# wxuqv# wkh# |rxqj#
zrpdq# lqwr# d# fu|vwdo# edoo# dqg#
wdnhv#khu#dzd|#zlwk#klp1

Wkdw*v#zk|#zh#duh#irufhg#wr#wdnh#d#
orqj#mrxuqh|#wr#wu|#wr#iuhh#khu#dqg#
ghihdw#wkh#hylo#Zdugqhu#lq#wkh#¬qdo#
edwwoh1#
Rq# rxu# zd|# zh# pxvw# zdqghu#
wkurxjk# iruhvwv/# dedqgrqhg#
yloodjhv#dqg#kdxqwhg#fdvwohv1

Wkh# jdphsod|# ihdwxuhv# wzr#
exwwrqv/# rqh# iru# mxpslqj# dqg# wkh#
rwkhu# iru#vkrrwlqj/#zklfk#edvlfdoo|#
frqvlvwv# ri# d# vdfuhg# ¬uh# wkdw# zh#
fdq# wkurz# iurp# rxu# ¬qjhu# wls1#
Gxulqj# wkh# jdph# zh# fdq# lqfuhdvh#
rxu#¬uhsrzhu#e|# froohfwlqj#srzhu0
xsv# ru# lwhpv# wkdw# surwhfw# xv# iurp#
wkh# hqhplhv/# vxfk# dv# d# fordn# ru#
hyhq#vpdoo#hoyhv1#\rx#fdq#dovr#ex|#

doo#wklv#vwx«#lq#d#vwruh#wkdw#|rx#¬qg#
dorqj# wkh# zd|# dqg# zkhuh# |rx# fdq#
vshqg# doo# wkh# frlqv# froohfwhg#
gxulqj#wkh#mrxuqh|1

Rxu#khur#kdv#wr#ghdo#zlwk#gl«huhqw#
nlqgv#ri#prqvwhuv#dqg#dw#wkh#vdph#
wlph# kh# kdv# wr# mxps# ehwzhhq#
sodwirupv# dqg# dyrlg# doo# nlqgv# ri#
revwdfohv1# Wkh# vsulwhv# duh# yhu|#
frorxuixo# dqg# lq# shuihfw# sl{ho# duw#
vw|oh/# zklfk# dozd|v# surylghv# wkdw#
pdjlfdo#wrxfk#wr#wkh#dufdgh#wlwohv1

Wkh# uk|wkp# lv# qrw# dv# khfwlf# dv# lq#
pdq|#rwkhu#jdphv#ri#wklv#nlqg/#rq#
wkh# frqwudu|# zh# pxvw# pryh#
fduhixoo|# dqg# hydoxdwh# hyhu|# pryh#
ru#mxps#wr#vwd|#vdih#ru#dolyh1
Wkh# dxglr# dqg# vrxqg# h«hfwv# fdqìw#
eh#kdlohg#dv#d#pludfoh#exw#vwloo#wkh|#
iroorz# wkurxjk# wkh# dfwlrq# dqg#
hyhu|#vfhqh#yhu|#zhoo1

Lq# p|# rslqlrq/# rqh# ri# wkh# ihz#
zhdnqhvvhv# ri# wklv# wlwoh# lv# wkh#
gl®fxow|# ri# surjuhvvlqj# lqwr# wkh#
kljkhu# ohyhov1# Zkloh# wudsv# dqg#
wulfnv# duh# wr# eh# dyrlghg# dqg#
fduhixoo|# vwxglhg/# rq# wkh# rwkhu#
kdqg/# hqg0ohyho# ervvhv/# lqfoxglqj#
Zdugqhu# klpvhoi/# duh# qrw# hqwluho|#
luuhvlvwleoh1

Vwloo# wkh# wlwoh# lv# yhu|# hqmr|deoh# wr#
sod|#dqg#kdg#txlwh#d#vxffhvv#dw#wkh#
wlph# zklfk# ohg# wr# wkh# eluwk# ri#
frqyhuvlrqv# iru# Qlqwhqgr# dqg#
Phjd#Gulyh1

e|#�)�F�7�C�;�@�A���!�3�>�A�@�9�A

�$������������
�1�7�3�C=#4<;:
���7�G�7�>�A�B�7�C=#Wdlwr

�(�>�3�E�8�A�C�?=#Dufdgh
���7�@�C�7=#Sodwirup

•#���3�?�7�B�>�3�J��������
Zdugqhu*v#jdphsod|#ihdwxuhv#
qrwklqj#qhz#iru#wkh#jhquh1#Rqh#
exwwrq#wr#mxps#dqg#rqh#wr#vkrrw/#
exw#wkh#jdph#lv#yhu|#ixq#doo#wkh#
vdph1

•#�$�A�@�9�7�G�;�E�J��������
Wkh#qrw#wrr#khfwlf#sdfh#

frpsduhg#wr#rwkhu#wlwohv#pljkw#

orrn#olnh#d#olplwdwlrq/#lq#idfw#L#wklqn#

lw#zdv#d#fduhixo#ghvljqhuvÖ#fkrlfh#

zklfk#pdnhv#wklv#wlwoh#sohdvdqw#

hyhq#wrgd|/#diwhu#pruh#wkdq#wkluw|#

|hduv1

�'�-�*�����!�&���$���+���'�*��



�*�7�E�C�A�%�3�9�3�K�;�@�7���/�A�C�>�6#dv#dq#dshulrglf #hqwluho|#
dg0iuhh#pdjd}lqh #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

�*�7�E�C�A�%�3�9�3�K�;�@�7���/�A�C�>�6#lv#olfhqvhg#xqghu#
wkh#whupv#ri=
���E�E�C�;�4�F�E�;�A�@�	�&�A�@���A�?�?�7�C�5�;�3�>�	�+�:�3�C�7���>�;�=�7��
���
�����!�@�E�7�C�@�3�E�;�A�@�3�>�������������1�	�&���	�+�������
����
�:�E�E�B�D�������5�C�7�3�E�;�G�7�5�A�?�?�A�@�D�
�A�C�9���>�;�5�7�@�D�7�D��
�4�J�	�@�5�	�D�3�����
����

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

\rx#duh#iuhh#wr=
�+�:�3�C�7���N��frs|#dqg#uhglvwulexwh#wkh#
pdwhuldo#lq#dq|#phglxp#ru#irupdw
���6�3�B�E���N��uhpl{/#wudqvirup/#dqg#exlog#
xsrq#wkh#pdwhuldo
Wkh#olfhqvru���5�3�@�@�A�E���C�7�G�A�=�7#wkhvh#
iuhhgrpv#dv#orqj#dv#|rx#iroorz#wkh#
olfhqvh#whupv1

Xqghu#wkh#iroorzlqj#whupv=

���E�E�C�;�4�F�E�;�A�@#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

�&�A�@���A�?�?�7�C�5�;�3�>���N��\rx#pd|#qrw#xvh#wkh#
pdwhuldo#iru#frpphufldo#sxusrvhv1

�+�:�3�C�7���>�;�=�7���N#Li#|rx#uhpl{/#wudqvirup/#ru#
exlog#xsrq#wkh#pdwhuldo/#|rx#pxvw#
glvwulexwh#|rxu#frqwulexwlrqv#xqghu#wkh#
vdph#olfhqvh#dv#wkh#ruljlqdo1

�&�A���3�6�6�;�E�;�A�@�3�>���C�7�D�E�C�;�5�E�;�A�@�D���N��\rx#pd|#
qrw#dsso|#ohjdo#whupv#ru#whfkqrorjlfdo#
phdvxuhv#wkdw#ohjdoo|#uhvwulfw#rwkhuv#iurp#
grlqj#dq|wklqj#wkh#olfhqvh#shuplwv1

���;�D�5�>�3�;�?�7�CLq#wkh#odvw#wzr#|hduv#wkh#lqwhuhvw#lq#rxu #ehoryhg#kree| #ri #uhwurfrpsxwlqj #kdv#ehhq#jurzlqj #
vwurqjo|1#Wkh#qxpehuv #vshdn#iru #wkhpvhoyhv1#Rog#exw#vwloo#yhu|#xvhixo#wrrov#olnh#iruxpv/ #
%wudglwlrqdo%#vrfldo #qhwzrunv#+IE/#Wzlwwhu/#Lqvwdjudp#dqg#\rxWxeh, #dqg#|rxqjhu #rqhv #+Glvfrug/#
Wzlwfk#dqg#Uhgglw,#duh#zlwqhvvlqj #d#vorz#exw#vwhdg|#jurzwk #ri #%shupdqhqw%#idqv#dv#zhoo#dv#
fdvxdo/#qrvwdojlf #xvhuv1#Dv#lw#kdsshqv #zlwk#dq| #kxpdq #dfwlylw|/#wkhuh#duh#pdq| #w|shv#ri #xvhuv#
dqg#dv#pdq| #dssurdfkhv #wr#wkh#vxemhfw#ri #uhwurfrpsxwlqj1#Wklv#sdvvlrq #zh #vkduh#surylghv #
vr #pdq| #ihdwxuhv#dqg#vhyhudo#mrlqlqj0rq #srlqwv#iru #wkrvh#zkr #zdqw#wr#eh#sduw#ri #wkh#vfhqh #ru#
frqwulexwh#zlwk#frqfuhwh#lghdv#dqg#frpshoolqj#surmhfwv1

\rx #fdq #vwduw#iurp #sxuho|#froohfwlqj#rog#pdfklqhv/ #shulskhudov/#surjudpv #dqg#jdgjhwv/ #dqg#
hqg#xs #fuhdwlqj#frpsohwh#uhwurfrpsxwlqj #pxvhxpv #+ixoo#ri #zrunlqj #ru#lqdfwlyh#jhdu,1#\rx #fdq #
hyhq#jr #iurp #wkh#xqvfuxsxorxv #dffxpxodwlrq #ri #txhvwlrqdeo| #ydoxhg#kdugzduh/#xs #wr#wkh#
ghvljq #ri #qhz #krpheuhz #pdfklqhv #lq#wkh#vw|oh#ri #rog#plfurfrpsxwhuv1 #Vrph #kree|lvwv #olnh#
wkh#eduh#dqg#udz#xqer{lqj #irrwdjh/ #vrph #suhihu#lqwuljxlqj #uhwur0surjudpplqj #fkdoohqjhv1#
Vrph #glyh#lqwr#wkhlu#sdvw#e| #w|slqj0lq #rog#EDVLF#olvwlqjv#wdnhq#iurp #errnv #dqg#rog#pdjd}lqhv/ #
vrph #dwwhpsw#wkh#frpsolfdwhg #uhixuelvklqj #ri #revrohwh#v|vwhpv1#Iurp #wkh#qreohvw#lqlwldwlyhv#
dlphg #dw#suhvhuylqj#wkh#klvwru|#ri #frpsxwlqj #wr#wkh#oljkwhvw#rqhv #ghdolqj#zlwk#jdph #vwuhdplqj/#
wkhuh#duh#frxqwohvv#rwkhu#dfwlylwlhv#uhodwhg#wr#uhwurfrpsxwlqj #wkdw#zh #dw#UPZ #wu|#wr#grfxphqw #
dqg#eulqj #wr#wkh#uhdghuv*#dwwhqwlrq#zlwk#hyhu|#uhohdvh1#Vrph #duh#pruh #dwwudfwlyh#wkdq#rwkhuv/#
vrph #duh#pruh #frpsoh{ #wr#ghdo#zlwk/#exw#doo#duh#zruwk| #ri #dwwhqwlrq/#ehfdxvh/ #dv#zh #zhoo#nqrz/ #
hyhu|#wlph#zh #wdon#derxw#plfurfrpsxwhuv/ #krph #frpsxwhuv/ #shuvrqdo#frpsxwhuv #dqg#; #dqg#
49#elw#frqvrohv/ #rxu #hduv#vwdqg#xs/#wkluvw|#dv#zh #duh#iru #prghuq #qryhowlhv#dqg#uhglvfryhulhv#
olqnhg#wr#wkh#sdvw1

Uhfhqwo|#L#frxog #zlwqhvv/#zlwk#d#fhuwdlq#uhjuhw/#wkh#gl«huhqw#ihhgedfn #rewdlqhg#iurp #srsxodu#
dfwlylwlhv#wkdw#duh#riwhq#duudqjhg#lq#Idfherrn #uhwurfrpsxwlqj #jurxsv #lq#wkh#irup #ri #rqolqh#
phhwlqjv #dqg#ylghrfrqihuhqfhv1 #Rqo|#d#ihz #vfdwwhuhg#vshfwdwruv#zkhq #lw#frphv #wr#wkh#lqwlpdwh#
ixqfwlrqlqj #ri #frpsxwhuv #rq #zklfk #zh #riwhq#vshqg#d#orw#ri #wlph#zrunlqj/ #h{shulphqwlqj #dqg#
sod|lqj1#Pdq|/ #vr #pdq| #sduwlflsdqwv#zkhq #lw#frphv #wr#ghvfulelqj #dqg#vkrzlqj #dufdgh#ru#;2490
elw#jdphv #ri #wkh#sdvw1#Reylrxvo| #qr #rqh #h{shfwv#d#furzg #ri #idqv#hdjhu#wr#nqrz #hyhu|wklqj#
derxw#FSXv/#zlulqj #gldjudpv/ #orjlf #sruwv#dqg#URP2UDP#phprulhv1 #Wkdwìv#mxvw#grzq #wr#wkh#
lqwulqvlf#qhhg#iru #d#plqlpxp #ri #whfkqlfdo#edfnjurxqg #iurp #ylhzhuv#wr#ghdo#zlwk#fhuwdlq#wrslfv1#
Mxvw#dv#zh*uh#qrw#vxusulvhg#wkdw#zkhq #lw#frphv #wr#uhdfklqj #d#kljk0vfruh #rq #Slw#Vwrs#LL#ru#
ryhufrplqj #wkh#U0W|sh#hqg0ri0ohyho#prqvwhu/#hyhq#d#vpdoo#phhwlqj #fdq #dwwudfw#wkh#dwwhqwlrq#
ri#pruh#wkdq#d#kxqguhg#frqqhfwhg#idqv#vlpxowdqhrxvo|1

Frpsduhg #wr#63#|hduv#djr/ #wkhuh#duh#vr #pdq| #vrxufhv #wr#ohduq/#vwxg|#dqg#xqghuvwdqg#krz #
wklqjv#uhdoo|#zrun #lqvlgh#d#frpsxwhu #+hyhq#zkhq #zh #uxq#rqh #ri #rxu #idyrulwh#jdphv,/ #vr #pxfk #
wkdw#zh #zrxog #h{shfw#d#juhdwhu#lqwhuhvw#lq#glvflsolqhv#xqghqldeo|#pruh #frpsoh{ #exw#fhuwdlqo|#
deoh#wr#jlyh #edfn #juhdw#hqmr|phqw1#Xqiruwxqdwho|#wkh#%vljq#ri #wkh#wlphv%#lv#fhuwdlqo|#qrw#
uhdvvxulqj#lq#wklv#uhvshfw1#Rqo|#d#ihz #shrsoh#zlvk #wr#dssurdfk #zlwk#sdvvlrq #dqg#ghglfdwlrq #
wkh#vwxg|#dqg#xqghuvwdqglqj#ri#wkh#v|vwhpv#zh#oryhg#vr#pxfk#lq#rxu#|rxwk1

Dv#d#uhwurfrpsxwlqj #pdjd}lqh/ #zh #zloo#dozd|v#surprwh #hyhu|wklqj#wkdw#kdv#%uhwurfrpsxwlqj%#
zulwwhq#rq #lw1#Lw#lv#rxu #rzq #plvvlrq/ #diwhu#doo1#Vwloo#lw#lv#qhfhvvdu|/ #lq#rxu #rslqlrq/ #wr#jr #d#elw#
djdlqvw#wkh#wlgh/#vr #wkdw#d#zkroh #edjjdjh #ri #qrwlrqv/#sulqflsohv#dqg#sudfwlfhv#+vxfk #dv#wkh#
frqvwuxfwlrq#dqg#uhsurgxfwlrq #ri #hohfwurqlf#flufxlwv/#orz0ohyho#surjudpplqj/ #vriwzduh#whfkqltxhv #
wkdw#pdqdjh #wr#ryhufrph #wkh#olplwv#lpsrvhg #e| #kdugzduh/#d#ghhs#xqghuvwdqglqj#ri #wkh#
phfkdqlvpv #wkdw#uhjxodwh#wkh#rshudwlrq#ri #rxu #ehoryhg#pdfklqhv/ #zkhwkhu#lq#sk|vlfdo #yhuvlrq/#
hpxodwhg#ru#lpsohphqwhg#lq#ISJD,/ #zloo#qrw#eh#orvw#ru#uhpdlq#exulhg#lq#vrph #revfxuh #errnv #
ri #wkh#sdvw1#Vr/ #ghdu#uhdghuv/#wkdwìv#dq#lqylwdwlrq#wr#|rx #doo1#Wu|#wr#jhw#lqwr#rqh #ri #wkhvh#wrslfv #
dqg#|rx #zloo#vhh#wkdw#wkh|#duh#qrw#wkdw#kdug#wr#dssurdfk1 #Zh #duh#vwloo#lq#wlph1#Wdnh#shq#dqg#
sdshu#+ru#|rxu #nh|erdug #dqg#zrugsurfhvvru, #dqg#whoo#xv#derxw#|rxu #ïkdugfruhð #ru#ïkdug0
frghgð#h{shulhqfhv$

���3�G�;�6���$�3���%�A�@�3�5�3

�,�:�7���7�@�<�A�J�?�7�@�E���A�8���9�A�;�@�9���3�9�3�;�@�D�E���E�:�7���E�;�6�7

UhwurPdjd}lqh#Zruog
�������$�������������
�%�%�'����������������������������������

���:�;�7�8�����6�;�E�A�C
���$���!�����%���"�������"�$���!�&���!��

�%�3�@�3�9�;�@�9�����6�;�E�A�C
�
���(���������������"�!������
���6�;�E�;�@�9���%�3�@�3�9�7�C

Pdufr#Slvwrulr
�/�7�4���%�3�@�3�9�7�C

�����"�$�����"������� ���%�&�$�����$��


	10 REM HEART CHASER 2! COPYRIGHT BY SAKIS KAFFESAKIS 2020.
	10 REM HEART CHASER 2! COPYRIGHT BY SAKIS KAFFESAKIS 2020.

