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LQWURGXFWLRQ

Wkh#ohdyhv#r i#sdop v#lq#wkh#j hqxv#�	 ��������#
kdyh# ehhq# xvhg# ir u# wkdwf klqj # lq# wkh#
Fduleehdq# ir u# r yhu# d# wkr xvdqg# | hduv#
+Fdedoohur # hw# do1# 5334/# 5337># J ™p h} 0
Dp dgr u# 5336># S• uh} # dqg# Uher oodu# 5336>#
Dj xlohud0Wd| or u#hw#do1#533: >#Dj xlohud0Wd| or u#
533<,1# Lq# Fr or p eld/# �	 ���������� �� ���������������������� ����#
+K1Nduvw,#J ulvhe1#dqg#) #K1Z hqgo1#kdv#ehhq#
xvhg#vlqf h#suh0Klvsdqlf #wlp hv#dv#r qh#r i#wkh#
p r vw# lp sr uwdqw#wkdwf klqj #p dwhuldov# lq#wkh#
Fduleehdq# +I dov0Er ugd# 4<: </4<; 9>#
Ehwdqf r xuw0D1# 533; ,1# Wklv# xvh# lv# vwloo#
lp sr uwdqw# dp r qj # lqglj hqr xv# f r p p xqlwlhv#
vxf k#dv#wkh#] hqx#shr soh#lq#wkh#ghsduwp hqwv#
r i# F™ugr ed# dqg# Vxf uh# +Fduvxf uh# dqg#
Fxghvdf # 533: ,/# dqg# lw# kdv# ehhq#
lqf r usr udwhg#e| #or f do#shdvdqw#f r p p xqlwlhv/#
z kr # sudlvh# wkh# ehdxw| # dqg# gxudelolw| # r i#
�	 ��������#ohdyhv/#f r p sduhg#wr #wkr vh#r i#r wkhu#
sdop #vshf lhv#+Vhqd#4<<3>#P r uhqr #hw#do1#
4<<6>#Fux} #hw#do1#533<>#Mlp • qh} 0Hvf r edu#
dqg# Hvwxsl˜ ‰q0J r q} ‰oh} # 5344># Mlp • qh} 0
Hvf r edu#hw#do1#5344>#Dq} hoolql0J duf ”d0Uh| hv#
5349,1

Dv#z lwk#r wkhu#�	 ��������#vshf lhv#wkur xj kr xw#
wkh#Fduleehdq#+Fdedoohur #hw#do1#5334/#5337>#
Mr | do#4<<9>#S• uh} #dqg#Uher oodu#5336,/#wkh#
j ur z wk#r i#wr xulvp #r q#wkh#qr uwkhuq#ehdf khv#
r i# Fr or p eld# kdv# sr sxodul} hg# wr xulvwlf #
idf lolwlhv# wkdwf khg# z lwk# ohdyhv# r i# �	 ����
�� ���������������������� ����1# Vlqf h# lqglylgxdov# r i# �	 ����
�� ���������������������� ����# duh# lqwhj udwhg# lqwr #
dj ur ir uhvwu| #v| vwhp v#dw#vhyhudo#sodf hv#lq#wkh#
uhj lr q/#wkhuh#lv#dq#r ssr uwxqlw| #wr #df klhyh#d#
edodqf h#ehwz hhq#f r qvhuydwlr q#dqg#p dunhw#
r swlp l} dwlr q#+J dohdqr #hw#do1#5348>#Fduvxf uh#
dqg# Fxghvdf # 533: ># Dqgudgh0Hud} r # dqg#
J dohdqr #5349,1#Wklv#lv#d#vshf ldo#f r qglwlr q/#
uduho| #r evhuyhg#ir u#r wkhu#sdop #vshf lhv#lq#
Fr or p eld/#dqg#r iihuv#dq#h{ f hoohqw#vf hqdulr #
ir u#dq#dj ur vloyr sdvwr udo#v| vwhp 1

Wkh#xvhixoqhvv#r i#p dqdj hp hqw#dqg#or f do#

hf r or j lf do#nqr z ohgj h#ir u#wkh#f r qvhuydwlr q#r i#
qdwxudo# uhvr xuf hv# kdv# ehhq# z lgho| #
uhf r j ql} hg/#er wk#ehf dxvh#wkh| #duh#r iwhq#wkh#
iluvw# vr xuf hv# r i# lqir up dwlr q# ghulyhg# iur p #
r evhuydwlr q#r u#h{ shulp hqwdwlr q#+Ud| p r qg#hw#
do1#5343,/#dqg#ehf dxvh#df wlyh#p dqdj hp hqw#
f dq#ghwhup lqh#wkh#yldelolw| #r i#vxf k#uhvr xuf hv#
r yhu#wlp h#+Fkduqoh| #hw#do1#533: >#Wr uuhv#hw#do1#
5348,1# Or f do# hf r or j lf do# nqr z ohgj h#
hqf r p sdvvhv# wkh# lqir up dwlr q# wkdw# kxp dq#
f r p p xqlwlhv#kdyh#der xw#wkh#sur f hvvhv#wkdw#
r f f xu# lq# wkhlu# qdwxudo# hqylur qp hqw/# wkh#
lqwhudf wlr qv# ehwz hhq# r uj dqlvp v/# dqg# wkh#
sudf wlf hv#wkdw#duh#f duulhg#r xw#wr #p dqdj h#wkh#
uhvr xuf hv#wkdw#hqylur qp hqw#r iihuv#+Ehunhv#hw#
do1#5333,1#Wkh#p dlq#f kdudf whulvwlf v#r i#wklv#
nqr z ohgj h# duh# lwv# hqgr j hqr xv# r ulj lq/# lwv#
vr f ldo# qdwxuh# dqg# lwv# g| qdp lf # f r qglwlr q#
+Dqwz hlohu# 4<<; ># Ehunhv# hw# do1# 5333,1#
P dqdj hp hqw/#r q#wkh#r wkhu#kdqg/#lqf oxghv#
wkh#kduyhvw#r i#xvhixo#sduwv/#wkh#suhvhuydwlr q#
dqg#wr ohudqf h#r i#z log#lqglylgxdov#lq#duhdv#wkdw#
kdyh#ehhq#wudqvir up hg#e| #kxp dqv/#dqg#wkh#
gholehudwh# lqf uhdvh# r i# sr sxodwlr qv# r i# wkh#
xvdeoh#sodqwv#+Fdedoohur #hw#do1#4<<; >#Fdvdv#
hw#do1#533: ,1#

Wkhuh#duh#p xowlsoh#qhj dwlyh#lp sdf wv#wkdw#
wkh# ghvwuxf wlyh# xvh# r i# qr q0wlp ehu# ir uhvw#
sur gxf wv#+QWI S,#f dq#uhsuhvhqw#ir u#z log#ior ud#
+Duqr og#dqg#Uxl} #5334>#Wlf nwlq#5337>#Ehuqdo#
hw#do1#5344,1#Qhyhuwkhohvv/#lw#lv#sr vvleoh#wr #
sodq# wkh# p r vw# dssur suldwh# vwudwhj lhv# wr #
p d{ lp l} h#wkh#ehqhilwv/#dv#z hoo#dv#wr #uhgxf h#
wkh# hf r or j lf do# lp sdf w# r i# kduyhvw/# li# wkh#
vf r shv# r i# p dqdj hp hqw# +Fduydokr # dqg#
I ud} • r 0P r uhlud# 5344># Fdvdv# hw# do1# 533: >#
Eodqf dv#hw#do1#5346,/#p dunhw#f kdudf whulvwlf v#
+Ydoghuudp d#5344>#Lvd} d#hw#do1#5347,/#dqg#
wudglwlr qdo#nqr z ohgj h#+Mr | do#4<<9>#Ehunhv#hw#
do1#5333>#Wlf nwlq#dqg#Mr kqv#5335,#duh#nqr z q#
lq#ghwdlo1#Lq#wkh#f dvh#r i#�	 ������ ���������������������� ����/#wkh#
j ur z lqj #lqwhuhvw#lq#wkh#xvh#r i#lwv#ohdyhv#f r xog#
ehf r p h#wkh#p dlq#f r qvhuydwlr q#r ssr uwxqlw| #
ir u#wkh#vshf lhv#+J dohdqr #hw#do1#5348,1



Dqgudgh0Hud} r #������������#53531#Xvh/#p dqdj hp hqw#dqg#or f do#hf r or j lf do#nqr z ohgj h#r i#�	 ������������ ���������������������� ����#lq#wkh#f r or p eldq#
f duleehdq1

Hwkqr elr #Fr qvhuy#<=48

6

Lq# Fr or p eld/# uhj xodwlr q# r i# wkh# xvh# r i#
QWI S#vxf k#dv#wkh#ohdyhv#r i#�	 ������ ���������������������� ����#
lv# hvwdeolvkhg# lq# wkh# Qdwlr qdo# Fr gh# r i#
Uhqhz deoh# Qdwxudo# Uhvr xuf hv# dqg#
Hqylur qp hqwdo# Sur whf wlr q# +Ghf uhh# 5; 44/#
4524; 24<: 7,/#dqg#e| #wkh#I r uhvw#Xvh#Uhj lp h#
+Ghf uhh#4: <4/#432724<<9,1#Wkhvh#ghf uhhv#
hvwdeolvk# wkdw# wkh# xvhuv# r i# f r p p huf ldo#
sur gxf wv#r i#z log#ior ud#p xvw#r ewdlq#shup lvvlr q#
ir u#lwv#xvh#dqg#h{ wudf wlr q1#Lq#dgglwlr q/#wkh#odz #
vwlsxodwhv#wkdw#d#kduyhvw#dqg#wudqvsr uw#shup lw#
p xvw# eh# uht xhvwhg# ir u# hdf k# or dg# wr # eh#
p r elol} hg1#Wkh#hqwlwlhv#lq#f kduj h#r i#lvvxlqj #
wkh# shup lwv# lq# wkh# vwxg| # duhd# duh# wkh#
Uhj lr qdo# Dxwr qr p r xv# Fr usr udwlr qv# +wkh#
or f do#hqylur qp hqwdo#dxwkr ulw| ,/#z klf k#f kduj h#
d#ihh#ir u#wkh#sur f hvvlqj #r i#wkhvh#shup lwv1#Lq#
wkh# f dvh# r i# wkh# Ghsduwp hqw# r i#Dwo‰qwlf r /#
vxf k#ihhv#duh#il{ hg#lq#df f r ugdqf h#z lwk#wkh#
Uhvr oxwlr q#67: #r i#533; #r i#wkh#Fr usr udf l™q#
Dxw™qr p d# Uhj lr qdo# gho# Dwo‰qwlf r # +FUD,/#
edvhg#r q#wkh#yr oxp h#r i#ohdyhv#wr #eh#xvhg#r u#
p r elol} hg1

Lq#wklv#f dvh#vwxg| #z h#vr xj kw#wr #gr f xp hqw#
wkh#xvh#r i#�	 ������ ���������������������� ����#ohdyhv#iur p #lwv#
h{ wudf wlr q#wr #lwv#ilqdo#xvh#r q#ur r iv/#dv#vhhq#lq#
wkh#uxudo#f r p p xqlwlhv#r i#wz r #p xqlf lsdolwlhv#lq#
wkh# Ghsduwp hqw# r i# Dwo‰qwlf r /# dqg# wr #
f kdudf whul} h# wkh# ydoxh# f kdlq# lq# wkh#
Fr or p eldq#Fduleehdq#uhj lr q1#I r u#wklv/#z h#
wr r n#lqwr #df f r xqw#wkh#ir oor z lqj #dvshf wv=#Kr z #
lv# wkh# sdop # vwdqgv# p dqdj hp hqwB# Xqghu#
z kdw# vr f lr hf r qr p lf # dqg# whf kqlf do#
f r qglwlr qv#gr hv#wkh#ohdi#wudgh#r f f xuB#Z kdw#
hf r or j lf do#ihdwxuhv#r i#wkh#vshf lhv#dqg#lwv#
sr sxodwlr qv# duh# nqr z q# e| # shr soh# z kr #
ehqhilw#iur p #wklv#uhvr xuf hB#Wklv#vwxg| #dlp v#
wr # f r qwulexwh# wr # wkh# nqr z ohgj h# r i# wklv#
vshf lhv#dqg#lwv#f r p p huf ldol} dwlr q/#wr #lghqwli| #
wkh# z hdn# sr lqwv# lq# lwv# xvh# dqg# f xuuhqw#
p dqdj hp hqw/# dqg# wr # uhf r j ql} h# wkh# p r vw#
dssur suldwh#vwudwhj lhv#wr #vwuhqj wkhq#wkhp 1

P DWHULDO#DQG#P HWKRGV

Vwxg| #vshf lhv

�	 ���������� �� ���������������������� ����# lv# d# sdop # z lwk# d#
vr olwdu| # vwhp /# ; 058# p # wdoo1# Lwv# f ur z q# lv#
vskhulf do# dqg# f r qvlvwv# r i# 43048#
f r vwdsdop dwh#ohdyhv/#vxssr uwhg#e| #shwlr ohv#
405#p #or qj #dqg#607#f p #z lgh#dw#dsh{ 1#Wkh#
ohdi#eodgh#lv#f d1#6#p #lq#gldp hwhu/#dqg#lw#lv#
ghhso| #glylghg#lq#p dq| #vhj p hqwv#duudqj hg#
lq#vhyhudo#sodqhv1#Wkh#vhj p hqwv#duh#j uhhq#
dqg#oxvwur xv#r q#wkh#xsshu#ohdi#vlgh#dqg#
z klwlvk# r q# wkh# xqghuvlgh1# Lw# kdv# vr olwdu| #
khup dskur glwlf # ior z huv# duudqj hg# lq#
uhshdwhgo| # eudqf khg# lqior uhvf hqf hv# wkdw#
sur mhf w# eh| r qg# ohdyhv1# Wkh# iuxlwv# duh#
vskhulf do/#z lwk#d#wklq#dqg#eulwwoh/#eodf n#vnlq1#
Wkh#vhhgv#duh#khp lvskhulf do/#dssur { lp dwho| #
8#p p #lq#gldp hwhu#dqg#olj kw#eur z q#lq#f r or u#
+J dohdqr #dqg#Ehuqdo#5343,1#Lw#udqj hv#iur p #
f hqwudo# P h{ lf r # wr # vr xwkz hvwhuq# Fr or p eld#
dqg#Yhqh} xhod1#Lq#Fr or p eld#lw#lv#ir xqg#dor qj #
wkh#Fduleehdq#sodlq/#z khuh#lw#lv#f r p p r q/#
dqg#lq#Ydooh#gho#Fdxf d/#Fxqglqdp duf d#dqg#
Wr olp d#ghsduwp hqwv/#z khuh#wkhuh#duh#vp doo/#
or f do# sr sxodwlr qv# +J dohdqr # dqg# Ehuqdo#
5343,1

Vwxg| #duhd

Wkh# vwxg| # z dv# f duulhg# r xw# lq# wkh#
p xqlf lsdolwlhv#r i#Slr m™#dqg#Mxdq#gh#Df r vwd#lq#
wkh# Ghsduwp hqw# r i#Dwo‰qwlf r /# lq# qr uwkhuq#
Fr or p eld1# Lq# Slr m™# z h# gr f xp hqwhg# wkh#
sur gxf wlr q# r i# �	 ���� �� ���������������������� ����# ohdyhv/#
z khuhdv#dw#er wk#p xqlf lsdolwlhv#z h#uhf r ughg#
xvhv/# wudglwlr qdo# nqr z ohgj h# dqg# ohdi#
p dunhwlqj 1

Slr m™#dqg#Mxdq#gh#Df r vwd#duh#or f dwhg#
der xw#43¾77*Q#dqg#: 8¾39*#+I lj xuh#4,/#lq#d#
uhj lr q#f r uuhvsr qglqj #wr #wur slf do#gu| #ir uhvw#
+ev0W,/#df f r uglqj #wr #Kr ogulgj hÖv#olih#} r qhv#
v| vwhp # +Lj df # 4<: : ,/# dqg# wr # Fduleehdq#
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I lj xuh#41#Or f dwlr q#r i#wkh#vwxg| #duhd=#p xqlf lsdolwlhv#vxuyh| hg#duh#sduw#r i#wkh#Ghsdup hqw#r i#Dwo‰qwlf r /#

lq#wkh#Fduleehdq#Uhj lr q#r i#Fr or p eld1#
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wur slf do#gu| #ir uhvw#df f r uglqj #wr #Lghdp #hw#do1#
+533: ,1# Wkh# duhd# kdv# dyhudj h# dqqxdo#
whp shudwxuh# r i# 5905; ¾F# dqg# dq# dyhudj h#
dqqxdo#udlqidoo#r i#4/833#p p /#xqghu#d#elp r gdo#
uhj lp h# +Lghdp # 5347,1# Sr sxodwlr qv# r i# �	 ����
�� ���������������������� ����#duh#or f dwhg#p dlqo| # r q#kloov/#
ehwz hhq# 59<# dqg# 7: 5# p 1d1v1o1/# z khuh# d#
eur nhq# uholhi# suhgr p lqdwhv/# z lwk# vor shv#
j uhdwhu# wkdq# 43( # dqg# z hoo0gudlqhg# vr lov#
vxssr uwlqj #vkuxev#dqg#d#wkr uq| #khuedf hr xv#
yhj hwdwlr q/#r u#dj ulf xowxudo#f ur sv#+Dqgudgh0
Hud} r #dqg#J dohdqr #5349,1

Wkh# lqkdelwdqwv# r i# wkhvh# wz r #
p xqlf lsdolwlhv#duh#p r vwo| #shdvdqwv/#z kr vh#
p dlq# hf r qr p lf # df wlylwlhv# duh# dj ulf xowxuh/#
f dwwoh#idup lqj #dqg#vxevlvwhqf h# ilvklqj 1#Lq#
Slr m™/# kduyhvw# r i# �	 ��������# ohdyhv# lv# dq#
lp sr uwdqw#sduw#r i#wkh#or f do#hf r qr p | /#dqg#lq#
wkh# f r dvwdo# duhdv# r i# er wk# p xqlf lsdolwlhv#
wr xulvp #lv#dq#lp sr uwdqw#hf r qr p lf #df wlylw| /#
hvshf ldoo| # lq# Mxdq# gh# Df r vwd/# z kr vh#
ehdf khv# kdyh# ehf r p h# r qh# r i# wkh# p dlq#
wr xulvw#ghvwlqdwlr qv#lq#wkh#uhj lr q#+J doodugr #
5346,1#Lq#wklv#duhd#wkhuh#duh#p dq| #wr xulvwlf #
idf lolwlhv#wkdwf khg#z lwk#�	 ��������#ohdyhv1

Gdwd#f r oohf wlr q

Ehir uh#ilhogz r un/#z h#lqir up hg#shr soh#dqg#
or f do#dxwkr ulwlhv#der xw#wkh#uhvhduf k#sur mhf w#
dqg# r xu# r emhf wlyhv/# dqg# z h# dvnhg# ir u#
shup lvvlr q# wr # j dwkhulqj # lqir up dwlr q# lq#
f r p p xqlwduldq# p hhwlqj v# dqg# z lwk# hdf k#
shuvr q#lqwhuylhz hg1#Ehwz hhq#I heuxdu| #dqg#
Vhswhp ehu# 5347/# z h# f duulhg# r xw# vhp l0
vwuxf wxuhg#lqwhuylhz v#dw#er wk#p xqlf lsdolwlhv/#
z lwk#56#sur gxf huv/#z kr #duh#r z qhuv#r i#sdop #
vwdqgv#+uhsuhvhqwlqj #: 8( #r i#doo#sur gxf huv#lq#
Slr m™,>#ir xu#kduyhvwhuv/#z kr #duh#shdvdqwv#
wkdw# f xw# ohdyhv# lq# uhwxuq# ir u# d# sd| p hqw#
+433( ,/# ir xu# wkdwf khuv# +���� ������������������,#
+433( ,/#wz r #wudghuv#+433( ,/#dqg#4; #r z qhuv#
r i# �	 ��������0wkdwf khg# exloglqj v1# Sur gxf huv/#
kduyhvwhuv/#wkdwf khuv#dqg#wudghuv#z huh#p hq>#

z r p hq#z huh#uhsuhvhqwhg#r qo| #dv#r z qhuv#lq#
ilyh#f dvhv1#Z h#vhohf whg#wkh#lqir up dqwv#xvlqj #
wkh#vqr z edoo#whf kqlt xh#+Doext xhut xh#hw#do1#
5347,#dqg#gr f xp hqwhg#xvhv#r i#ohdyhv#dqg#
r wkhu#sodqw#sduwv/#p dqdj hp hqw#df wlr qv#r q#
sdop v#sr sxodwlr q#dqg#ohdyhv/#uht xluhp hqwv#
dqg# sur f hvvhv# dvvr f ldwhg# z lwk# wkh#
sur gxf wlr q#dqg#p dunhwlqj #r i#ohdyhv1

Z h# j dwkhuhg# lqir up dwlr q# der xw# wkh#
vr f lr hf r qr p lf #vwdwxv#r i#vwdnhkr oghuv#vxf k#
dv#dj h/#hgxf dwlr q#ohyho/# lqf r p h#vr xuf hv/#
idup #vl} h/#dqg#wlp h#vshqw#z r unlqj #z lwk#wkh#
sdop v/# df f r uglqj # wr # uhf r p p hqgdwlr qv# r i#
Eur ndp s#hw#do1#+5343,#dqg#P d| dq#+5334,1#
I r u#shr soh#lq#gluhf w#f r qwdf w#z lwk#wkh#sdop #
wuhhv#+kduyhvwhuv/#sur gxf huv/#dqg#wudghuv,/#
z h#dovr #gr f xp hqwhg#wkhlu#nqr z ohgj h#der xw#
idf wr uv#diihf wlqj #hf r or j lf do#dwwulexwhv#r i#wkh#
sr sxodwlr qv/#vxf k#dv#ghqvlw| #dqg#glvwulexwlr q1#
Z lwk#kduyhvwhuv#dqg#wkdwf khuv/#z h#f duulhg#
r xw#vhyhq#gd| v#r i#sduwlf lsdqw#r evhuydwlr q#
+Ehuqdug#5344>#Doext xhut xh#hw#do1#5347,/#r i#
dssur { lp dwho| # vl{ # kr xuv# shu# gd| /# wr #
xqghuvwdqg# wkh# ohdi# kduyhvwlqj # dqg#
sur f hvvlqj #xs#wr #wkh#ilqdo#sur gxf w1

Sdop # xvhv# dqg# ydoxh# f kdlq#
vwuxf wxuh#

Lqir up dwlr q#r q#xvhv#z dv#f r qwudvwhg#dqg#
ydolgdwhg#z lwk#wkdw#ir xqg#lq#uhsr uwv#dqg#lq#
xqsxeolvkhg# whf kqlf do# dqg# df dghp lf #
gr f xp hqwv1# Z h# f odvvlilhg# xvhv# ir oor z lqj #
P df ”d#hw#do1#+5344,1#Xvlqj #lqir up dwlr q#der xw#
gliihuhqw# skdvhv# r i# ohdi# xwlol} dwlr q/# z h#
ghvlj qhg# d# p r gho# r i# wkh# ydoxh# f kdlq#
ir oor z lqj #Ndsolqvn| #dqg#P r uulv#+5335,/#wh#
Yhogh#hw#do1#+5339,#dqg#Ydoghuudp d#+5344,#
z kr #sur sr vh#d#vwuxf wxuh#r i# ilyh#vhf wlr qv#
+I lj xuh#5,1

P dqdj hp hqw#dqdo| vlv

Z h#duudqj hg#wkh#p dqdj hp hqw#sudf wlf hv#
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dssolhg# wr # �	 ���� �� ���������������������� ����# xqghu# wkuhh#
f dwhj r ulhv=# wr ohudqf h/# sur p r wlr q# dqg#
sur whf wlr q/# dv# sur sr vhg# e| # Fdvdv# hw# do1#
+533: ,#dqg#J r q} ‰oh} 0Lqvxdvwl#hw#do1#+533; ,1#
Z h#ghilqhg#wr ohudqf h#dv#wkh#suhvhqf h#r i#
lqglylgxdov#wkdw#ehor qj hg#wr #wkh#qdwxudo#ir uhvw#
lq#duhdv#ghglf dwhg#wr #dj ulf xowxudo#df wlylwlhv>#
sur p r wlr q# dv# doo# wkh# df wlr qv# dlp hg# dw#
lqf uhdvlqj #wkh#sr sxodwlr qv#r u#wkh#dydlodelolw| #
r i#wkh#xvdeoh#uhvr xuf h>#dqg#sur whf wlr q/#dv#doo#
wkr vh#sudf wlf hv#wkdw#vhhn#wr #p lwlj dwh#wkh#
gdp dj hv#wkdw#elr wlf #dqg#delr wlf #dj hqwv#f r xog#
f dxvh#wr #wkh#sdop v1

UHVXOWV

Fr p p r q#qdp hv#dqg#xvhv

Wkh# p r vw# z lgho| # xvhg# qdp h# ir u# �	 ����
�� ���������������������� ����#lq#wkh#Fr or p eldq#Fduleehdq#lv#
�������� �������� ��������#+elwwhu#sdop ,1#Kr z hyhu/#r wkhu#

or f do#qdp hv#lqf oxgh=#sdop lf kh#lq#Dqwlr t xld#
+J dohdqr #dqg#Ehuqdo#4<; : ,>#�������� ��#uhgr qgd#
dqg# �������� ������/# lq# F™ugr ed# +J dohdqr # dqg#
Ehuqdo# 5343># Mlp • qh} 0Hvf r edu# dqg#
Hvwxsl˜ ‰q0J r q} ‰oh} #5344,/#dqg#�
�������������"#r u#
�������� ���� �
����������# lq# Fklp lf kdj xd/# F• vdu#
+Hvwxsl˜ ‰q0J r q} ‰oh} #5345,1

Lq# wkh# Fduleehdq# r i# Fr or p eld/# �	 ����
�� ���������������������� ����# f r qvwlwxwhv# dq# hvvhqwldo/#
p xowlsxusr vh#uhvr xuf h/# f r qwulexwlqj #wr #wkh#
gr p hvwlf #hf r qr p | #dqg#wr #wkh#edvlf #qhhgv#r i#
uxudo#lqkdelwdqwv1#Z h#gr f xp hqwhg#58#xvhv#lq#
44# f dwhj r ulhv# ir u# wklv# sdop # +Wdeoh# 4,>#
kr z hyhu/#wkh#p r vw#f lwhg#xvh#z dv#wkdwf klqj 1

Ydoxh#f kdlq

Z r unlqj #z lwk#�	 ������������ ���������������������� ����#xvxdoo| #
lqyr oyhv#p hq#dj hg#730: 3/#dowkr xj k#lq#vr p h#
f dvhv#z r p hq#dovr #wdnh#sduw#lq#f r p p huf ldo#
df wlylwlhv1#Wkhlu#hgxf dwlr q#ohyho#udqj hv#iur p #

I lj xuh#51#Ryhudoo#vf khp h#r i#d#ydoxh#f kdlq#ir u#sdop #QWI S1#Diwhu#Ydoghuudp d#+5344,1#Wkh#iluvw#r qh#

vhf wlr q#ghvf ulehv#wkh#j hqhudo#vf khp h#r i#wkh#f kdlq>#wkh#vhf r qg#r qh#dgguhvvhv#wkh#p dlq#vwdnhkr oghuv#

dqg# vwhsv# wkur xj k# wkh# f kdlq># wkh# wklug# uhsuhvhqwv# wkh# p dunhwlqj # f kdqqhov/# dvvlj qp hqwv# ir u#

vwdnhkr oghuv/#dqg#wkh#z r un#vsdf h#ir u#hdf k/#dv#z hoo#dv#wkh#lqf r p h#uhf hlyhg1#Wkh#ir xuwk#vhf wlr q#

f r p sulvhv#wkh#uhodwlr q#ehwz hhq#vr xuf h/#vwhsv#dqg#vwdnhkr oghuv/#z lwk#wkh#wlp h#lqyhvwhg#lq#doo#sur f hvv1#

Wkh#iliwk#r qh#ghvf ulehv#wkh#vshf lilf #j hr j udsklf #duhdv#z khuh#wkh#f kdlq#f r p sr qhqwv#duh#or f dwhg1
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qr # vf kr r olqj # xs# wr # vr p h# shr soh# z lwk#
xqlyhuvlw| # ghj uhhv1# Z r un# vshf ldol} dwlr q#
f r qilj xuhv#d#ydoxh#f kdlq#z lwk#ilyh#w| shv#r i#
vwdnhkr oghuv=# sur gxf huv/# wudghuv# r u#
p lggohp hq/# kduyhvwhuv/# wkdwf khuv/# dqg#
xvhuv/# hdf k# z lwk# vshf lilf # wdvnv/# dqg#
lqwhudf wlqj #dp r qj #wkhp #lq#d#uhj lr qdo#p dunhw#
+I lj xuh# 6,1# Wkhuh# z huh# qr # f r p p xqlw| #
r uj dql} dwlr q#lqlwldwlyhv#ir u#wkh#xvh#r i#wklv#
uhvr xuf h/#qr u#z huh#wkhuh#dq| #dj uhhp hqwv#
duwlf xodwlqj # ohdi# sur gxf wlr q# r u# p dunhwlqj 1#
Der xw#<3( #r i#wkh#vwdnhkr oghuv#lqyr oyhg#lq#
ohdi# sur gxf wlr q/# kduyhvw# dqg# wudgh# z huh#
xqdz duh#r u#xqf ohdu#der xw#wkh#h{ lvwhqf h#r i#
sur f hgxuhv#dqg#f r vwv#ir u#r ewdlqlqj #xvh#r u#
p r elol} dwlr q#shup lwv1

Ohdi#sur gxf wlr q#f r p hv#iur p #z log#sdop v#
r f f xuulqj # lq# idup v# xqghu# dj ulf xowxudo# xvh#
+I lj xuh# 7,/# hlwkhu# lq# dj ur ir uhvwu| # dqg#
vloyr sdvwr udo# v| vwhp v/# r u# lq# duhdv# xqghu#
uhj hqhudwlr q1# Sur gxf wlyh# xqlwv# udqj h#
ehwz hhq#5#dqg#73#kd/#p r vw#r i#wkhp #lq#wkh#
udqj h#r i#5#wr #43#kd1

Df f r uglqj #wr #wkh#sdop #r z qhuv/#ohdyhv#duh#
vxlwdeoh#ir u#f r p p huf ldol} dwlr q#z khq#wkh| #duh#
r ewdlqhg# iur p # vwhp p hg# sdop v/# er wk#
uhsur gxf wlyh#dqg#qr q0uhsur gxf wlyh/#dv#z hoo#
dv#iur p #df dxohvf hqw#sdop v#wkdw#uhdf k#5#p #lq#
khlj kw#dqg#z kr vh#ohdi#eodgh#h{ f hhgv#418#p #
lq#ohqj wk1#Wkh#sdop v#duh#xvxdoo| #kduyhvwhg#
r qf h#r u#wz lf h#d#| hdu/#uduho| #xs#wr #709#wlp hv#d#
| hdu/#dqg#uduho| #gr hv#p r uh#wkdq#r qh#| hdu#
sdvv# z lwkr xw# kduyhvwlqj 1# Edvhg# r q# wkh#
qxp ehu#r i#ohdyhv#r ewdlqhg#hdf k#| hdu#iur p #
wkhlu#sdop #vwdqgv/#p r vw#sur gxf huv#ehor qj #wr #
wkh#f dwhj r u| #r i#vp doo#r u#p hglxp #sur gxf huv#
+Wdeoh#5,1

Ohdi# kduyhvw# f r p sulvhv# ir xu# vwdj hv=#
f xwwlqj # wkh# ohdyhv/# wulp p lqj # wkh# shwlr ohv#
+��������������,/#slolqj #wkh#ohdyhv/#dqg#wlhlqj #wkh#
exqgohv1#Sulr u#wr #wkh#gd| # r i# f xwwlqj /#wkh#
kduyhvwhu# j dwkhuv# lq# qhdue| # ir uhvwv# dqg#
vhf r qgdu| # yhj hwdwlr q# wkh# oldqdv# xvhg# ir u#
elqglqj #wkh#ohdi#exqgohv1#Dur xqg#; 3#p #r i#

ylqh#duh#uht xluhg#wr #wlh#d#wkr xvdqg#ohdyhv#
dqg#wkh#vhduf k#ir u#wklv#dp r xqw#uht xluhv#r q#
dyhudj h#ir xu#kr xuv1#Dw#ohdvw#wkuhh#vshf lhv#r i#
oldqdv# duh# xvhg=# �
 �!���������������� ����
�������� ���������������� # +Nxqw} h,# Vdqgz lwk#
+Elj qr qldf hdh,# +dm”,/# �	 ����������������# vs1/#
+Sk| wr odf f df hdh,# +lj xdqd,# dqg# dq#
xqlghqwlilhg#vshf lhv#+ehmxf r #uhdo,1

Ohdi# kduyhvw# lv# d# ulj r ur xv# z r un#
ghp dqglqj #d#j uhdw#sk| vlf do#hiir uw/#dj lolw| #dqg#
h{ shulhqf h1#Diwhu#uhdf klqj #wkh#f ur z q#z lwk#d#
odgghu# r u# f olp elqj # wkh# vwhdp /# r og# ohdi#
vkhdwkv#dqg#r og#lqiuxf whvf hqf hv#p xvw#eh#
uhp r yhg#ehir uh#wkh#ohdyhv#f xwwlqj 1#I r u#hdf k#
sdop /#kduyhvw#wdnhv# r q#dyhudj h/#6144#+³ #
3176,#p lqxwhv/#lqf oxglqj #wkh#ghvf hqw#wr #wkh#
j ur xqg1#Rqf h#r q#wkh#j ur xqg/#wkh#kduyhvwhu#
wulp v#wkh#shwlr oh#r i#hdf k#ohdi#+dq#df wlylw| #
or f doo| #f doohg#��������������,/#ohdylqj #r qo| #d#vp doo#
vhj p hqw#f d1#; 043#f p #or qj 1#Wkh#ohdyhv#duh#
ohiw#r q#wkh#j ur xqg#wr #gu| #xqwlo#wkh#qh{ w#gd| 1#
Wkh#wr r ov#xvhg#e| #kduyhvwhuv#duh#duwlvdqdo/#
dqg# wkh| # lqf oxgh# odgghuv# dqg# p df khwhv#
+I lj xuh#8,1

I r u#slolqj #wkh#ohdyhv/#wkh#kduyhvwhuv#exlog#
d#��������������������/#z klf k#f r qvlvwv#r i#ir xu#z r r ghq#
vwdnhv# 5# p # klj k/# vwlf nhg# lq# wkh# j ur xqg/#
ir up lqj # d# uhf wdqj oh# f d1# 83{ : ; # f p 1# Wkh#
kduyhvwhu# j dwkhuv# j ur xsv# r i# 8# ohdyhv#
+���!���!����,/# lqwhuodf lqj # wkhlu# vhj p hqwv/# wkhq#
slohv# 43# ���!���!����# lq# wkh# ��������������������/# dqg#
sur f hhgv#wr #wlh#wkh#z kr oh#exqgoh#z lwk#wz r #
oldqdv#5#p #or qj #+I lj xuh#8,1#Wklv#sur f hvv#
wdnhv#dq#dyhudj h#r i#44174#+³ #3156,#p lqxwhv1#
Hdf k#sdf n#r i#83#ohdyhv#lv#nqr z q#dv#d#����������#
+exqgoh,/# z klf k# z hlj kwv# f d1# ; 3# nj ># wz r #
exqgohv#p dnh#xs#d#�
��������#+or dg,/#wkh#z hlj kw#
d#p xoh#f dq#p r yh1#Wkh#kduyhvwhu#xvxdoo| #
z r unv#lqglylgxdoo| /#dqg#gxulqj #90; #kr xuv#kh#
f dq#f xw#dqg#wulp #f d1#4333#ohdyhv1#Wkh#z kr oh#
sur f hvv/# lqf oxglqj # wkh# exqgolqj # wdnhv#
ehwz hhq#5#dqg#6#gd| v/#ghshqglqj #r q#wkh#
hdvh#r i#p r yhp hqw#r u#wudqvsr uw#lq#wkh#duhd1#
Z khq#kduyhvwlqj #oduj h#yr oxp hv#r i#ohdyhv#
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+µ43#333,/#wkh#kduyhvwhuv#kluh#dq#dvvlvwdqw/#
r iwhq# d# uhodwlyh/# z kr # khosv# lq# f xwwlqj /#
wulp p lqj /#dqg#wlhlqj #xs#wkh#exqgohv1#Lq#5347/#
d#kduyhvwhu*v#lqf r p h#z dv#dur xqg#XVG#44#ir u#
hdf k#gd| #r i#z r un1

Wudghuv#duh#lqwhup hgldulhv#ehwz hhq#wkh#
sdop # r z qhuv# dqg# wkh# ilqdo# xvhuv1# Lq# doo#
f dvhv/#wkh#f r p p huf ldo#sur f hvv#lv#duudqj hg#
wkur xj k# d# yhuedo# dj uhhp hqw# dqg# wkh#
wudglwlr qdo#p dunhwlqj #xqlw#lv#d#edwf k#r i#r qh#
wkr xvdqg#ohdyhv1#Lq#5347/#sur gxf huv#vr og#d#
edwf k#dw#dq#dyhudj h#sulf h#r i#449#XVG#dqg#
sdlg#wkh#kduyhvwhu#dq#dyhudj h#r i#66#XVG#ir u#
f xwwlqj #dqg#exqgolqj #wkh#ohdyhv1#Df f r uglqj #wr #

wkh# sur gxf huv/# lqf r p h# ghulyhg# iur p # ohdi#
wudgh#kdv#doz d| v#ehhq#f r p sohp hqwdu| #wr #
wkdw# r ewdlqhg# wkur xj k# r wkhu# dj ulf xowxudo#
df wlylwlhv1# Rqo| # r qh# sur gxf hu# f odlp hg# wr #
r ewdlq#doo#r i#klv#lqf r p h#iur p #klv#z r un#z lwk#
wkh#sdop 1#

Ohdi# p huf kdqwv# kdyh# vp doo# f r oohf wlr q#
f hqwhuv#dw#wkhlu#kr p hv/#z lwk#ur r p #ir u#vwr ulqj #
xs#wr #6/333#ohdyhv1#Qr #oduj hu#t xdqwlwlhv#duh#
f r oohf whg/#ehf dxvh#ohdyhv#ehf r p h#iudj loh#li#
qr w#xvhg#z lwklq#wz r #p r qwkv#diwhu#kduyhvw1#
Df f r uglqj #wr #vwdwhp hqwv#z h#f r oohf whg/#z r un#
dv#p huf kdqwv#ehj dq#f d1#63#| hduv#dj r 1#Lq#r xu#
vwxg| # duhd# wkhuh# z huh# r qo| # wz r # shr soh#

I lj xuh#71#J hqhudo#dvshf wv#r i#d#sur shuw| #z lwk#�	 ������������ ���������������������� ����#sdop #h{ sor lwdwlr q1#I dup #r i#P u1#

Ehuqdugr #Vxoedu‰q/#Slr m™/#Fr or p eld1#Skr wr =#Dqd#Hvwxsl˜ ‰q0J r q} ‰oh} 1

Wdeoh#51#Dqqxdo#sur gxf wlr q/#qxp ehu#dqg#w| sh#r i#sur gxf huv#r i#�	 ������������ ���������������������� ����#ohdyhv#lq#Slr m™#

+Dwo‰qwlf r ,/#Fr or p eld1
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ghyr whg#wr #wklv#wudgh/#dqg#lq#5347#wkh| #j r w#
66099#XVG#shu#ohdi#edwf k1

Rq#dyhudj h/#p r uh#wkdq#r qh#kdoi#r i#wkh#
�	 ��������0wkdwf khg#f r qvwuxf wlr qv#lq#wkh#r yhudoo#
vwxg| # duhd# z huh# xvhg# lq# f r p p huf ldo#
df wlylwlhv#+I lj xuhv#9/#: ,/#exw#ilj xuhv#ydulhg#
z lwklq#wkh#duhd1#Z khuhdv#r q#wkh#ehdf khv#r i#
Mxdq# gh#Df r vwd# p r uh# wkdq# <3( # r i# wkh#
r z qhuv# r i# sdop 0wkdwf khg# f r qvwuxf wlr qv#
dvvr f ldwhg#wkhlu#f r p p huf ldo#df wlylwlhv#z lwk#
wr xulvp /#lq#Slr m™#r qo| #73( #r i#wkh#r z qhuv#
dvvr f ldwhg#wkhlu#exloglqj v#z lwk#f r p p huf ldo#
df wlylwlhv/# wkh# uhp dlqghu# f r uuhvsr qglqj # wr #
kr xvlqj #qhhgv1

Lqwhuylhz hhv#vwdwhg#wkdw#ur r iv#f r xog#odvw#
ir u# 53059# | hduv/# z lwk# r f f dvlr qdo#
p dlqwhqdqf h1# Dw# Vdqwd# Yhu™qlf d# ehdf k/#

hqylur qp hqwdo#idf wr uv#vxf k#dv#kxp lglw| #dqg#
vhd# euhh} hv# z huh# dvvr f ldwhg# z lwk# wkh#
ghwhulr udwlr q#r i#ur r iv1#P dlqwhqdqf h#lqf oxghv#
wkh#uhsodf hp hqw#r i#ohdyhv#iur p #wkh#wr s#r i#wkh#
ur r i#dqg#wkh#xvh#r i#lqvhf wlf lghv#wr #f r qwur o#
whup lwhv#r u#p r wkv1#Xvhuv#dj uhhg#wkdw#sodf lqj #
d# sr o| hwk| ohqh# p hvk# r q# wkh# wkdwf k# dqg#
dsso| lqj #d#p l{ wxuh#r i#yduqlvk/#lqvhf wlf lgh#dqg#
vkhoodf #wr #wkh#ohdyhv/#r qf h#wkh#wkdwf klqj #lv#
ilqlvkhg/#uhgxf hv#wkh#qhj dwlyh#hiihf w#r i#vhd#
euhh} h/#j lylqj #d#ehwwhu#or r n#wr #wkh#ur r i#dqg#
lqf uhdvlqj #lwv#gxudelolw| 1

Or f do# hf r or j lf do# nqr z ohgj h# dqg#
p dqdj hp hqw

P r vw#sur gxf huv#dqg#kduyhvwhuv#lghqwlilhg#

I lj xuh#81#Kduyhvw#r i#�	 ������������ ���������������������� ����#ohdyhv#lq#Fr or p eldq#Fduleehdq1#d0e/#f xwwlqj >#f 1#wulp p lqj #wkh#

shwlr ohv>#g0i/#wlhlqj #xs#wkh#exqgohv1#Skr wr v=#Dqd#Hvwxsl˜ ‰q0J r q} ‰oh} 1
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wkh#hqylur qp hqwdo#f r qglwlr qv#dqg#idf wr uv#wkdw#
lqioxhqf h# glvwulexwlr q# dqg# p r uwdolw| # lq# �	 ����
�� ���������������������� ����1#I luh#z dv#xqghuolqhg#dv#r qh#r i#
wkh#p dmr u#gulyhuv#r i#p r uwdolw| #ir u#lqglylgxdov#
r i#doo#vl} hv1#Gur xj kw#dqg#olyhvwr f n#j ud} lqj #
z huh#olvwhg#dv#wkh#p dlq#f dxvhv#r i#p r uwdolw| #
ir u#| r xqj /#df dxohvf hqw#sdop v1#I r u#vwhp p hg#
lqglylgxdov/# whup lwhv# +Lqvhf wd=# Lvr swhud,/#
z lqg/#olj kwqlqj #dqg#ohdi#f xwwlqj #gxulqj #qhz #
p r r q#z huh#olvwhg#dv#wkh#p dlq#ghdwk#f dxvhv#
+I lj xuh# ; d,1# Sur gxf huv# f odlp hg# wkdw#
kduyhvwlqj #lv#qr w#f duulhg#ehir uh#wkh#iliwk#gd| #
r i#f uhvf hqw/#or f doo| #f doohg#wkh#�������������������� ������#
+ho# t xlqwr # gh# oxqd,1# Rwkhu# vwdnhkr oghuv#
f odlp hg#wkdw#ohdyhv#kduyhvwhg#gxulqj #wkdw#

shulr g#ghwhulr udwh#udslgo| /#dqg#lqvhf w#oduydh#
t xlf no| # lqydgh# wkh# ur r iv/# uhgxf lqj # wkhlu#
t xdolw| #dqg#gxudwlr q1

I uhvk#vlwhv#r q#kloov/#dqg#wkh#p duj lqv#r i#
vwuhdp v# dqg# f uhhnv# z huh# uhf r j ql} hg# e| #
lqir up dqwv#dv#sodf hv#z khuh#wkh#sdop v#wkulyh#
dqg# ehf r p h# dexqgdqw1# Wkh# sdop # lv#
f r qvlghuhg# e| # or f do# shr soh# dv# d# klj ko| #
gur xj kw0wr ohudqw#vshf lhv/#r qf h#lw#ehf r p hv#
hvwdeolvkhg#+I lj xuh#; e,1

Er wk# idup # r z qhuv# dqg# kduyhvwhuv# duh#
dz duh#wkdw#vhhgv#duh#wkh#r qo| #vr xuf h#r i#
uhsur gxf wlr q# r i# wkh# vshf lhv1# Lq# wkhlu#
vwdwhp hqwv/#wkh#lqwhuylhz hhv#f r qvlghuhg#wkdw#
lw#z dv#qr w#qhf hvvdu| #wr #xvh#dq| #wuhdwp hqwv#

I lj xuh#91#Wkdwf klqj #z lwk#ohdyhv#r i#�	 ������������ ���������������������� ����#lq#Fr or p eldq#Fduleehdq1#d/#kr p h>#e0f /#

wkdwf klqj #sur f hvv>#g0h/#ehdf k#uhvwdxudqw1#Skr wr j udskv=#d/#e/#f /#Ylyldqd#Dqgudgh0Hud} r >#g/#h/#Dqd#

Hvwxsl˜ ‰q0J r q} ‰oh} 1



Dqgudgh0Hud} r #������������#53531#Xvh/#p dqdj hp hqw#dqg#or f do#hf r or j lf do#nqr z ohgj h#r i#�	 ������������ ���������������������� ����#lq#wkh#f r or p eldq#
f duleehdq1

Hwkqr elr #Fr qvhuy#<=48

48

wr #lqgxf h#j hup lqdwlr q1#Wkh| #dovr #dj uhhg#wkdw#
ior z hulqj #wdnhv#sodf h#gxulqj #iluvw#vhp hvwhu#
+P duf k0Mxqh,#dqg#iuxlwlqj #gxulqj #wkh#vhf r qg#
r qh#+Mxo| 0Vhswhp ehu,#+I lj xuh#; f ,1

Doo#sdop #j ur yhv#ylvlwhg#z huh#wkh#uhvxow#r i#
wr ohudqf h#wr #wkh#sdop v/#z khq#wkh#qdwxudo#
yhj hwdwlr q#z dv#holp lqdwhg#wkur xj k#vodvk#dqg#
exuq# ir u# idup lqj 1# Fur s# r u# olyhvwr f n#
sur gxf wlr q# lv# f duulhg# r xw# gluhf wo| # e| # wkh#
r z qhuv/#r u#e| #odqgohvv#shdvdqwv#door z hg#wr #
xvh#d#sduw#r i#wkh#idup #ir u#f xowlydwlr q/#lq#
h{ f kdqj h#ir u#holp lqdwlqj #wkh#duer uhdo#dqg#
vkuxee| #yhj hwdwlr q#r i#wkhvh#duhdv1#Wkxv/#wkh#
r z qhu#ehqhilwv#iur p #wkh#f ohdqlqj #r i#dq#duhd#
wkdw#f dq#odwhu#eh#xvhg#ir u#sdvwxuhv#r u#qhz #
vxevlvwhqf h# f ur sv/# z kloh# wkh# odqgohvv#
shdvdqw#r ewdlqv#d#kduyhvw#wkdw#f r qwulexwhv#wr #
klv#ir r g#vhf xulw| 1#Wkh#idup huv#vwdwhg#wkdw#wkh#
sdop v#duh#qr w#f xw#gr z q/#ehf dxvh#wkh| #duh#r i#
hf r qr p lf # lqwhuhvw>#wkdw#lv#z k| #wkh#sdop v#
ehf r p h#d#sduw#r i#wkh#dj ulf xowxudo#odqgvf dsh/#
xqghu# wkh# f kdudf whulvwlf # vwuxf wxuh# r i#
dj ur ir uhvwu| # v| vwhp v1# Lqwhuylhz hhv# dovr #
olvwhg#r wkhu#ir up v#r i#qr q0vhohf wlyh#lq#vlwx#
p dqdj hp hqw# dqg# r f f dvlr qdo# ��� �� ��������#
f xowlydwlr q/#udqj lqj #iur p #wkh#sur p r wlr q#dqg#
sur whf wlr q#r i#sdop #sr sxodwlr qv#wr #wkh#vr z lqj #
r i#sdop v#lq#duhdv#r wkhu#wkdq#wkr vh#r ulj lqdoo| #
r f f xslhg#e| #wkhp #lq#wkh#sur shuw| #+I lj xuh#<,1

Sur p r wlr q# sudf wlf hv# lqf oxghg# wkh#
r f f dvlr qdo# exu| lqj # r i# f r p sohwh#
lqiuxf whvf hqf hv#dw#vlwhv#ghyr lg#r i#sdop v1#Lq#
dgglwlr q/# wkh| # sur whf whg# dqg# wudqvsodqwhg#
vhhgolqj v#wkdw#kdg#hp huj hg#vsr qwdqhr xvo| /#
lq#r ughu#wr #lqf uhdvh#sdop #sr sxodwlr qv1#Vhhg#
j hup lqdwr uv#dqg#ihuwlol} dwlr q#z huh#p duj lqdo#
sudf wlf hv#f duulhg#r xw#r qo| #dw#r qh#vlwh#hdf k1#
Dqr wkhu#sur p r wlr qdo#df wlylw| #z dv#suxqlqj #wkh#
r og#dqg#vhqhvf hqw#ohdyhv#r i#| r xqj #sdop v/#
wkh#sxusr vh#ehlqj #wr #df f hohudwh#wkh#j ur z wk#
r i#wkh#lqglylgxdov#vr #wkdw#wkhvh#uhdf k#wkh#
dssur suldwh# vl} h# wr # eh# kduyhvwhg#
f r p p huf ldoo| #+I lj xuh#<,1

P dlqwhqdqf h#dqg#sur whf wlr q#z dv#f duulhg#
r xw# e| # wkh# vhduf k# dqg# uhp r ydo# r i#
dj j uhj dwlr qv# r i# ohdi0hdwlqj # f dwhuslooduv#
+sur edeo| #�� ����������������#vs1,#dqg#wkh#holp lqdwlr q#
r i#whup lwh#p r xqgv#+Lqvhf wd=#Lvr swhud,1#Wkh#
dssolf dwlr q# r i# v| qwkhwlf # lqvhf wlf lghv# dqg#
df dulf lghv#wr #uhgxf h#sr sxodwlr qv#r i#wlf nv#dqg#
whup lwhv#z dv#sduw#r i#wkh#f khp lf do#f r qwur o#
uhsr uwhg# e| # wkh# lqwhuylhz hhv1# Rwkhu#
sur whf wlyh# df wlylwlhv# z huh# ihqf lqj /# dqg#
vkliwlqj #f dwwoh#dp r qj #or wv#lq#wkh#sur shuw| /#lq#
r ughu#wr #f r qwur o#dqg#uhgxf h#er wk#khuelyr u| #
dqg#wudp solqj #r i#df dxohvf hqw#sdop v1

Z hhg#f r qwur o#lv#dovr #f r p p r q/#exw#lw#lv#
dlp hg#dw#idf lolwdwlqj #p r elolw| #r i#kduyhvwhuv#
dqg#sur p r wlqj #wkh#hvwdeolvkp hqw#r i#sdvwxuhv#
lq#wkh#idup /#udwkhu#wkdq#dw#sur whf wlqj #wkh#
sdop #sr sxodwlr qv#wkhp vhoyhv1#Wkh#idup huv#
vwdwhg#wkdw#wkh| #dyr lg#gdp dj lqj #vhhgolqj v#r u#
vp doo#sdop v#gxulqj #wklv#z r un/#h{ f hsw#lq#d#ihz #
f dvhv/#z khq#khuelf lghv#r u#iluh#z huh#xvhg#ir u#
z hhg#f r qwur o1#Rqo| #dw#4: 16( #r i#wkh#sdop 0ohdi#
sur gxf lqj #idup v#lv#wkh#xvh#r i#iluh#lq#sdop #
j ur yhv# vwulf wo| # dyr lghg># lq# r wkhu# idup v/#
exuqlqj #lv#f duulhg#r xw#sduwldoo| #r u#dw#luuhj xodu#
wlp h#lqwhuydov#+I lj xuh#<,1

I lj xuh#: 1#Xvhv#r i#�	 ������������ ���������������������� ����#wkdwf khv#

lq#Fr or p eldq#Fduleehdq1
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GLVFXVVLRQ

Vr f lr f xowxudo#lp sr uwdqf h#r i#Vdedo#
p dxulwlli r up lv

�	 ������������ ���������������������� ����#kdv#d#j uhdw#hf r qr p lf #
dqg# f xowxudo# ydoxh# lq# wkh# Fr or p eldq#
Fduleehdq/#dqg#lv#wkh#edvh#r i#d#uhj lr qdo#
p dunhw# wkdw# j hqhudwhv# f dvk# lqf r p h# ir u#
yloodj huv1#Wklv#vlwxdwlr q#lv#qr w#xqf r p p r q#wr #
r wkhu#sdop #vshf lhv/#z klf k#duh#suhvhuyhg#dqg#
p dqdj hg#lq#dqwkur sl} hg#v| vwhp v#ehf dxvh#
wkhlu#sur gxf wv#uhsuhvhqw#dq#hf r qr p lf #sur ilw#
+Ehuqdo#hw#do1#5344>#Wr uuhv#5346>#J duf ”d#hw#

do1#5344>#J duf ”d0Dp dgr #hw#do1#5346,1#Rq#wkh#
r wkhu# kdqg/# eh| r qg# vwuhqj wkhqlqj # wkh#
hf r qr p | #r i#p dq| #idp lolhv/#wkh#p xowlsoh#xvhv#
uhf r ughg# khuh# ir u# r wkhu# yhj hwdwlyh# dqg#
uhsur gxf wlyh# vwuxf wxuhv# hylghqf h# wkh#
uhohydqf h# r i# wklv# vshf lhv# ir u# uxudo#
f r p p xqlwlhv1#Wklv#vlwxdwlr q#uhvhp eohv#wkh#
r qh#ghvf ulehg#e| #Ehuqdo#hw#do1#+5343,#ir u#wkh#
oduj h#sdop #�� ���������������������!�����
����#+P xwlv#h{ #O1i1,#
Z hvv1Er hu/#z klf k#lv#dovr #f r p p r q#lq#p dq| #
duhdv# r i# wkh# Fduleehdq# or z odqgv# r i#
Fr or p eld/#dqg#lv#dovr #d#sulf hg#wkdwf klqj #
p dwhuldo#z lwk#p dq| #vxevlgldu| #xvhv1

Hovhz khuh/#vlp lodu#vlwxdwlr qv#kdyh#ehhq#

I lj xuh#; 1#Or f do#hf r or j lf do#nqr z ohgj h#r i#wkh#sdop #�	 ������������ ���������������������� ����#lq#Slr m™/#Dwo‰qwlf r /#Fr or p eld1#d=#

idf wr uv#dvvr f ldwhg#z lwk#p r uwdolw| >#e/#dssur suldwh#hqylur qp hqwdo#f r qglwlr qv#ir u#wkh#ghyhor sp hqw#r i#sdop #

j ur yhv>#f /#shulr gv#r i#ior z hulqj #dqg#iuxlwlqj #gxulqj #wkh#| hdu1


