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Whf kqr or j | Lqqr ydwlr q P dqdj hp hqwUhylhz Qr yhp ehu5353 +Yr oxp h 43/ Lvvxh 44,

�2753( 8' 7-32

Dv wkh Hduwk•v whp shudwxuhv ulvh/ elr glyhuvlw| lv
soxp p hwlqj / vr loqxwulhqwv duh ehlqj or vw/ dqg wkh z r uog
sr sxodwlr q nhhsv j ur z lqj 1Wkh qhhg ir u ixqgdp hqwdo
f kdqj hv lq wkh dj ul0ir r g vhf wr uqr z vhhp v xqghqldeoh1
Whf kqr or j lf dodgydqf hp hqwkdv r iwhq ehhq wr xwhg dv d
vr oxwlr q r q wkh ur dg wr vxvwdlqdelolw| / dqg lq uhf hqw
ghf dghv wkh f r qyhuvdwlr q kdv ehhq hqulf khg e|
iudp hz r unv vxf k dv wkh vr f lr 0whf kqlf do wudqvlwlr qv
dssur df k +J hhov/ 5344/ 534<,1 Df f r uglqj wr wklv
dssur df k/ vxvwdlqdelolw| wudqvlwlr qv uho| r q wdnlqj d
v| vwhp lf r xwor r n wr f kdqj h= whf kqr or j lf do
dgydqf hp hqwlv nh| / exwvr dovr lv uhvwuxf wxulqj vr f ldo
p hdqlqj v/ f r qvxp hu ehkdylr u/ sr olf lhv/ exvlqhvv
p r ghov/ dqg vr r q +J hhov/ 534<,1 Wklv uht x luhv wkh
lqyr oyhp hqwr i p xowlsoh df wr uv lq gli ihuhqwilhogv r i olih
™ vf lhqwlvwv lq ydulr xv glvf lsolqhv/ sr olf | p dnhuv/
hgxf dwr uv/ dqg lqgxvwu| dolnh1

Wkh lqwur gxf wlr q dqg ghyhor sp hqwr i qhz whf kqr or j |
f uhdwhv r ssr uwxqlwlhv dqg f kdoohqj hv ir uuhvhduf k p xf k
eh| r qg wkh r eylr xv i lhogv r i hqj lqhhulqj 1Lq wkh f dvh r i
wkh dj ul0ir r g vhf wr u/ lqqr ydwlr qv vxf k dv yhuwlf do
idup lqj kdyh ir vwhuhg uhvhduf k dqg ghyhor sp hqwwkdw
eulqj v wr j hwkhu uhvhduf khuv df ur vv glvf lsolqdu|

er xqgdulhv1 Z khq nqr z ohgj h der xw vr f lr 0hf r or j lf do
sur eohp v lv lqf r p sohwh/ p xowlglvf lsolqdu| +r u
wudqvglvf lsolqdu| , uhvhduf k f dq eh xvhg wr dgguhvv
sur eohp v dqg vhhn vr oxwlr qv wkdw kr og lp sr uwdqw
lp solf dwlr qv ir u wkr vh di ihf whg e| wkhp +Qr uulv hwdo1/
5349/ uhihuulqj wr Sr ko ) K luvf k Kdgr uq/ 533: ,1
–P xowlglvf lsolqdulw| — kdv wkxv ehf r p h qhf hvvdu| wr
xqghuvwdqg wkh f r p soh{ qdwxuh r i hf r or j lf do
vxvwdlqdelolw| sur eohp v/ wr h{ shulhqf h ydulr xv
f r qwulexwlr qv iur p gli ihuhqwglvf lsolqdu| edf nj ur xqgv/
dqg wr r i ihud p r uh f r p sohwh f r uuhvsr qglqj vhwr i wr r ov
+ir u h{ dp soh/ whf kqlf do/ ehkdylr udo/ lqglylgxdo/ dqg
r uj dqlvdwlr qdo, ir u dgguhvvlqj dqg suhyhqwlqj
vxvwdlqdelolw| f kdoohqj hv lq uhdo0olih1

Kr z hyhu/ sudf wlf lqj p xowlglvf lsolqdulw| f dq eh yhu|
f kdoohqj lqj 1 Uhvhduf khuv iur p gli ihuhqw edf nj ur xqgv
p xvwohduq wr xqghuvwdqg dqg dssuhf ldwh hdf k r wkhu•v
shuvshf wlyhv +Vf kr r wXlwhundp s ) Yohn/ 533: ,1Suhylr xv
uhvhduf k kdv lghqwli lhg d or qj olvw r i f kdoohqj hv
dvvr f ldwhg z lwk p xowlglvf lsolqdu| uhvhduf k +Udp dglhu/
5337> Vf kr r wXlwhundp s ) Yohn/ 533: > Sr ko ) K luvf k
Kdgr uq/ 533; ,1Dq hvshf ldoo| f kdoohqj lqj sur eohp dulvhv
lq iudp lqj wkh uhvhduf k dqg uhvhduf k sur eohp v +Odqj hw
do1/ 5345,1

Lq wklv sdshu z h h{ dp lqh wkh sr whqwldor i glj lwdosodwir up v ir u p dqdj lqj p xowlglvf lsolqdu|
f r ooder udwlr q dqg sduwlf xoduo| wkh lghdwlr q sur f hvvhv r i p xowlglvf lsolqdu| uhvhduf k dqg
ghyhor sp hqwlq wkh f dvh r i whf kqr or j | 0vxssr uwhg yhuwlf do idup lqj 1 Wkh duwlf oh gudz v r q
uhvhduf k gdwd iur p vhp l0vwuxf wxuhg lqwhuylhz v dqg d f r ooder udwlyh z r unvkr s wkdw z dv
f r qgxf whg z lwk uhvhduf khuv uhsuhvhqwlqj elr or j lf do/ glj lwdo/ dqg whf kqr or j lf dogr p dlqv1Wkh
uhvxowv r i wklv uhvhduf k lqglf dwh wkdw glj lwdo sodwir up v p d| r i ihu lp sdf wixo/ sur f hvv0
df f hohudwlqj vxssr uwgxulqj wkh nlf n0r i i skdvh r i p xowlglvf lsolqdu| whf kqr or j lf dolqqr ydwlr qv1
D glj lwdosodwir up f dq vxssr uwlghdwlr q dqg wkh sulr ulwlvdwlr q r i lghdv dqg f dq eh hvshf ldoo|
iux lwixoz khq sdluhg z lwk idf h wr idf h glvf xvvlr q dqg qr q0glj lwdolqwhudf wlr q1

Ui f gvuvsf j t cv jmupo ui f gmpx pgof x jef bt /
SdxoP h| hu
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I r u wklv vwxg| / r xu lqwhuhvw z dv wr lqyhvwlj dwh
p xowlglvf lsolqdu| f r ooder udwlr q r i d uhvhduf k whdp
wdf nolqj vxvwdlqdelolw| lvvxhv lq wkh dj ul0ir r g vhf wr u1
Z lwk wklv dlp lq p lqg/ wkh r emhf wlyh z dv wr lqyhvwlj dwh d
glj lwdoo| 0vxssr uwhg lghdwlr q z r unvkr s dv d p hwkr g ir u
wkh ghi lqlwlr q r i uhvhduf k lghdv lq d p xowlglvf lsolqdu|
whdp 1 Wkh f r qwh{ w r i wkh vwxg| z dv d ghyhor sp hqw
sur mhf wr i vp duwdqg vxvwdlqdeoh elr hf r qr p | gholyhuhg
lq d klj khuhgxf dwlr q lqvwlwxwlr q1Wkh sur mhf w•v vwudwhj lf
j r dov f doohg ir u uhvsr qglqj wr wkh qhhg ir u vxvwdlqdeoh
ir r g sur gxf wlr q/ z k loh dgguhvvlqj wkh p hj dwuhqgv r i
glj lwdolvdwlr q dqg f olp dwh f kdqj h1 Wkh ghyhor sp hqw
sur mhf wdlp hg dwf uhdwlqj p xowlglvf lsolqdu| vxvwdlqdeoh
lqqr ydwlr qv wkur x j k gdwd0gulyhq nqr z ohgj h f uhdwlr q lq
wkh elr hf r qr p | 1 Wkh klj khu hgxf dwlr q lqvwlwxwlr q
uhvhduf khuv dqg qhwz r un r i elr hf r qr p | f r p sdqlhv
z r unhg lq f or vh wudqvglvf lsolqdu| f r 0r shudwlr q gxulqj
wkh sur mhf w1

Rxuvshf li lf i r f xv r i lqwhuhvwz dv r q d p xowlglvf lsolqdu|
whdp r i uhvhduf khuv/ z k lf k z dv uhvhduf k lqj dqg
ghyhor s lqj –vp duwyhuwlf doidup lqj —1Yhuwlf doidup lqj lv
d qr yhosudf wlf h wkdwlv h{ shf whg wr vxsso| i r r g wr f lwlhv
vxvwdlqdeo| r u z lwk ydoxh0dgghg elr p dvv ir u wkh
lqgxvwu| +Do0Fkdodel/ 5348,1 Wkh klj khu hgxf dwlr q
lqvwlwxwlr q uhf hqwo| vwduwhg d vxvwdlqdelolw| 0r ulhqwhg
uhvhduf k sur mhf w r q yhuwlf do idup lqj / z k lf k lqf oxghg
lp sohp hqwlqj gdwd dqdo| vlv lq r swlp lvlqj elr p dvv
sur gxf wlr q lq f r qwur oohg f r qglwlr qv dwd f r qwdlqhuidup 1
Uhvhduf k lq d f r qwur oohg f xowlydwlr q hqylur qp hqw
hqdeohg ydulr xv sr vvlelolwlhv ir u wkh sduwlf lsdqwv1 Wklv
udqj hg iur p i lqglqj vr oxwlr qv wr i lj kwdj dlqvwkxqj hulq
d f kdqj lqj f olp dwh/ wr r swlp lvlqj sodqw j ur z lqj
f r qglwlr qv lq r ughu wr khos dlg lq wudqvlwlr q iur p wkh
f xuuhqw ir vvlo hf r qr p | wr d elr edvhg hf r qr p | / e|
sur gxf lqj vshf li lf elr edvhg f r p sr xqgv ir u ixuwkhu
sur gxf wv1

Wkh vlj qli lf dqwj r dor i wkh vp duwyhuwlf doidup lqj sur mhf w
lv wr f uhdwh glj lwdol} hg p hdvxuhp hqwv/ lqf oxglqj i r uLr W
+Lqwhuqhwr i Wklqj v,0edvhg gdwd f r oohf wlr q/ dqdo| vlv/ dqg
lqwhusuhwdwlr q lq dqdo| vlqj / p r qlwr ulqj / dqg r swlp lvlqj
wkh yhuwlf do idup lqj sur gxf wlr q f kdlqv1 Wkh sur mhf w
eulqj v wr j hwkhu p xowlsoh uhvhduf k lqwhuhvwv dqg
f r p shwhqf hv lq wkh olih vf lhqf hv/ whf kqr or j | / glj lwdo
vhuylf hv/ dqg wkh i lhog r i hgxf dwlr q wr lqyhvwlj dwh wkh
uhvhduf k duhd r i vxvwdlqdeoh dqg vp duwelr hf r qr p | 1

Wkh i luvwskdvh r i wkh vp duwyhuwlf doidup lqj sur mhf wz dv
wkh exloglqj r i d f r ooder udwlyh uhvhduf k whdp dqg vhwwlqj
r i dj uhhg0xsr q uhvhduf k lghdv dqg lqwhuhvwv1Hvvhqwldo
lq wklv skdvh lv wkdwd uhdo0z r uog f kdoohqj h lv wudqvodwhg

lqwr d sur p lqhqwuhvhduf k lghd/ d er xqgdu| r emhf w/ wkdw
lv er wk uhvhduf kdeoh dqg door z v ir uwkh uh0lqwhj udwlr q r i
lqvlj kwv iur p gli ihuhqwvf lhqwli lf er glhv r i nqr z ohgj h
+Odqj hwdo1/ 5345,1

� 807-( -6' -40-2%5<" ) %1 : 35/ %2( � 300%&35%7-9)
� ( ) %7-32 -2 %� -+-7%0� +)

Vhyhudo dxwkr uv kdyh uhf r j qlvhg f kdoohqj hv lq
nqr z ohgj h vkdulqj dqg mr lqwhqghdyr xuv z khq z r unlqj
r q d f r p soh{ r emhf w r i uhvhduf k df wlylw| lq
p xowlglvf lsolqdu| f r ooder udwlr q +Udp dglhu/ 5337>Vf kr r w
Xlwhundp s ) Yohn/ 533: >Sr ko ) K luvf k Kdgr uq/ 533; >
Odqj hwdo1/ 5345,1

Hgz dugv +5343/ 5345, ghyhor shg d f r p shoolqj
wkhr uhwlf do f r qf hsw f doohg –uhodwlr qdo h{ shuwlvh— ir u
dqdo| vlqj dqg f r qf hswxdolvlqj f r ooder udwlr q ehwz hhq
h{ shuwv1E| uhodwlr qdoh{ shuwlvh Hgz dugv p hdqv d ir up
r i h{ shuwlvh wkdwdxj p hqwv r qh•v vshf ldolvwh{ shuwlvh dqg
p dnhv uhvsr qvlyh f r ooder udwlr q sr vvleoh1 Uhodwlr qdo
h{ shuwlvh lqyr oyhv wkh delolw| wr wdnh lqwr df f r xqwwkh
vwdqgsr lqwv r i r wkhu f r ooder udwr uv/ uhf r j qlvh z kdw
p dwwhuv wr wkhp z khq z r unlqj r q dq sur mhf w/ p dnh
ylvleoh wr wkhp z kdwp dwwhuv ir u | r x / mr lqwo| h{ sdqg wkh
lqwhusuhwdwlr q r i wkh wdvn/ dqg f doleudwh uhvsr qvhv vr
wkdwh{ shuwv f dq z r un r q lwwr j hwkhu +Hgz dugv/ 534: ,1
Uhodwlr qdo h{ shuwlvh hqdeohv j uhdwhu uhodwlr qdo dj hqf | /
z khuhlq shr soh duh deoh wr z r un wr j hwkhu r q f r p soh{
df wlylwlhv +Hgz dugv 5343/ 5345/ 534: ,1Uhodwlr qdodj hqf |
lqyr oyhv h{ sdqglqj xsr q vlqj xodu lqwhusuhwdwlr qv r i d
skhqr p hqr q e| eulqj lqj wr ehduwkh gli ihuhqwh{ shuwlvh
r u f r qf hswxdouhvr xuf hv r i ihuhg e| z r un f r ooder udwr uv1
Wklv h{ sdqvlr q p hdqv wkdw p r uh uhohydqw dvshf wv r i
skhqr p hqr q f dq eh uhf r j qlvhg dqg z r unhg r q
+Hgz dugv/ 534: ,1

I r qj +5336, lqwur gxf hg d p r ghor i nqr z ohgj h f uhdwlr q
z lwklq p xowlglvf lsolqdu| sur mhf w whdp v wkdw sodf hv
sulp du| hp skdvlv r q sur f hvvhv/ udwkhu wkdq r xwf r p hv1
Lq wkh p r gho/ i lyh sur f hvvhv r i nqr z ohgj h f uhdwlr q duh
lghqwli lhg dqg lqwhuwz lqhg= 4, er xqgdu| 0f ur vvlqj / 5,
nqr z ohgj h0vkdulqj / 6, nqr z ohgj h j hqhudwlr q/ 7,
nqr z ohgj h lqwhj udwlr q/ dqg 8, f r oohf wlyh sur mhf w
ohduqlqj 1Ehor z z h h{ sdqg r q hdf k r i wkhvh sur f hvvhv
lq wkh p r gho1

I luvw/ f ur vvlqj er xqgdulhv vxf f hvvixoo| uht x luhv
shuvr qdo f r qyhuvdwlr qv dp r qj whdp p hp ehuv1
Ylvxdolvhg r emhf wv r i df wlylw| / vxf k dv vkduhg gudz lqj v/
f dq khos z lwk whdp lqwhudf wlr q1 Vhf r qg/ nqr z ohgj h0
vkdulqj f uhdwhv ehqhi lwv z khq sur mhf wwhdp p hp ehuv
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f r p h iur p gli ihuhqwnqr z ohgj h gr p dlqv1Lq vxf k f dvhv/
wkh| duh p r uh olnho| wr glvf xvv wkhlu xqlt xh nqr z ohgj h
dqg glvwlqf wlqir up dwlr q/ wkdq dp r qj wkr vh z kr sr vvhvv
nqr z ohgj h r u lqir up dwlr q lq f r p p r q1 Wklug/ lq wkh
sur f hvv r i nqr z ohgj h0j hqhudwlr q/ f uhdwlyh whdp v dlp wr
j hqhudwh qhz r u hp huj lqj nqr z ohgj h ylwdo ir u
lqqr ydwlr q1 I r xuwk/ nqr z ohgj h lqwhj udwlr q f r p elqhv
gli ihulqj shuvshf wlyhv dqg lqwhj udwhv nqr z ohgj h iur p
ydulr xv glvf lsolqhv lq wkh ghf lvlr q0p dnlqj sur f hvv1
Whdp p hp ehuv eulqj gli ihuhqw vhwv r i dvvxp swlr qv
der xw r swlp do z d| v wr sur f hhg lq wkhlu whdp z r un/
wkhuhe| sulr ulwlvlqj glyhuvh ydoxhv dqg shuvshf wlyhv/
z k lf k xowlp dwho| dlp wr ehvw p hhw wkh f xuuhqw
f kdoohqj hv1 Lq wkh i liwk sur f hvv r i f r oohf wlyh sur mhf w
ohduqlqj / sur ihvvlr qdov ohduq iur p wkh sur mhf wv wkh|
hqj dj h1 Khuh/ vxssr uw ir u wkh sur eohp 0vr oylqj dqg
uhiohf wlr q sur f hvvhv r i wkh whdp dqg whdp p hp ehuv lv
lp sr uwdqw1Wkur x j k wkhvh lqwhuz r yhq sur f hvvhv/ qhz r u
hp huj lqj nqr z ohgj h f dq eh f uhdwhg z lwklq d sur mhf w
whdp / olnhz lvh h{ lvwlqj nqr z ohgj h f dq eh f r p elqhg wr
ir up qhz lqvlj kwv +I r qj / 5336,1

Ylf n dqg f r oohdj xhv +5348, vwxglhg d ydulhw| r i xqlyhuvlw|
uhvhduf k whdp v hqj dj hg lq f r ooder udwlyh lqqr ydwlr q/
or r nlqj dw kr z wkhlu lqir up dwlr q f xowxuh lqioxhqf hv
nqr z ohgj h f uhdwlr q1 Wkh| ir xqg wkdwp xowlglvf lsolqdu|
whdp v hp skdvlvh lqwhushuvr qdouhodwlr qv dqg hqf r xudj h
wkh suhvhqwdwlr q r i lqir up dwlr q lq d f r p p r q odqj xdj h
wr sur p r wh ehwwhuxqghuvwdqglqj dp r qj p hp ehuv iur p
gli ihuhqwglvf lsolqhv +Ylf n hwdo1/ 5348,1

Sdxoxv/ Eduxdk/ dqg Nhqz r uwk| +534; , vwxglhg
f r ooder udwlyh lghdwlr q lq r uj dqlvdwlr qv1Wkh| ir xqg wkdw
dowkr x j k wkhr uhwlf do shuvshf wlyhv uhj duglqj
f r ooder udwlyh lghdwlr q r iwhq vxj j hvwsr vlwlyh r xwf r p hv/
wkh df wxdolqwhudf wlr q sur f hvvhv wkdwkdsshq lq j ur xsv
p d| qr weh z hoo0 vwuxf wxuhg ir uwkh lp sdf wixovkdulqj r i
lghdv dqg wkhlu ixuwkhu ghyhor sp hqw1 I r u lqvwdqf h/ lq
idf h0wr 0idf h j ur xs vhwwlqj v r qo| r qh shuvr q f dq
hi ihf wlyho| vkduh lghdv dwr qh wlp h1Wklv olp lwv wkh vlp lodu
r ssr uwxqlw| ir ur wkhuv lq wkdwvdp h wlp h iudp h1D klj ko|
uhf r p p hqghg dowhuqdwlyh lv wr xvh d glj lwdop hwkr g ir u
h{ f kdqj lqj lghdv1 P dq| sodwir up v duh qr z dydlodeoh
z lwk xvhu sur f hvvhv wkdwdoor z sduwlf lsdqwv wr j hqhudwh
lghdv lq uhdowlp h/ dqg wr h{ dp lqh dqg uhvsr qg wr lghdv
vkduhg e| r wkhuv1 Wkhvh v| vwhp v dovr door z ir u yr wlqj
dqg f r oohf wlyho| ghf lglqj r q ehvw lghdv1 Glj lwdoo|
vxssr uwhg p hwkr gv whqg wr eh p r uh hi i lf lhqw lq
j hqhudwlqj d k lj khu yr oxp h r i lghdv z lwk wkh khos r i dq
r qolqh f r p p xqlw| / f r p sduhg z lwk xvlqj r qh0z d| r qo|
vshdnhup hwkr g +Ghqqlv hwdo1/ 534<,1

Ydulr xv p r gli lf dwlr qv wr wudglwlr qdoeudlqvwr up lqj kdyh
ehhq p dgh edvhg r q glj lwdoo| p hgldwhg f r p p xqlf dwlr q/
i r u lqvwdqf h/ eudlqz ulwlqj dqg hohf wur qlf eudlqvwr up lqj 1
Wkhvh p hwkr gv kdyh dgydqwdj hv r yhu idf h0wr 0idf h
eudlqvwr up lqj / vxf k dv r ssr uwxqlwlhv wr f r qwulexwh lghdv
vlp xowdqhr xvo| 1 I xuwkhu/ lghdv f dq eh hdvlo| uhf r ughg
wklv z d| / z lwk olwwoh wr qr ulvn r i gr p lqdqf h e| r qh r u d
ihz sduwlf lsdqwv +\ dj r onr yvnl| / 5348,1Nhuu dqg P xuwk|
+533<, ir xqg wkdwsduwlf lsdqwv xvlqj f r p sxwhu0p hgldwhg
f r p p xqlf dwlr q sodwir up v shuir up vlj qli lf dqwo| ehwwhu
r q glyhuj hqweudlqvwr up lqj wdvnv wkdq wkr vh lqwhudf wlqj
idf h0wr 0idf h1Fr qwudu| wr wudglwlr qdoeudlqvwr up lqj / wkh
ghf lvlr q t xdolw| z dv dovr k lj khu z khq p dgh glj lwdoo| lq
oduj h f r p sxwhu0p hgldwhg j ur xsv/ dqg wkh j ur xsv
j hqhudwhg p r uh dowhuqdwlyhv1

Df f r uglqj wr Nr ugh dqg Sdxoxv +534: ,/ wkh p r vwhi ihf wlyh
eudlqvwr up lqj sur f hvv lv r qh wkdwlqyr oyhv yduldwlr q lq
lqglylgxdo dqg j ur xs lghdwlr q> d nlqg r i k | eulg
eudlqvwr up lqj 1Yduldwlr q ohdgv wr wkh ehvwshuir up dqf h
lq whup v r i qxp ehur i lghdv j hqhudwhg dqg hqkdqf hv wkh
f r j qlwlyh shuvshf wlyh r i j ur xs f uhdwlylw| 1 Dovr / Mhqvhq
dqg f r 0dxwkr uv +534; , vwxglhg er wk idf h0wr 0idf h
+sk| vlf do, dqg glj lwdo +r qolqh, f r ooder udwlyh lghdwlr q/
dqg wkh| duj xh wkdw f r ooder udwlyh lghdwlr q f dq
vxf f hvvixoo| eh vxssr uwhg glj lwdoo| 1 Wkh qh{ wvwhs lq
lp sur ylqj wkh whf kqr or j lf do vhwxs ir u f r ooder udwlyh
lghdwlr q gr hv qr w/ kr z hyhu/ uht x luh dq hlwkhu0r u
vf hqdulr 1 Lqvwhdg/ lwvkr xog eulqj wkh ehvwr i wkh wz r
z r uogv/ sk| vlf dodqg glj lwdo/ wr j hwkhu1

Khoslqj wr z r un wr z dugv wklv j r do/ z h vhwdv dq r emhf wlyh
ir u wklv vwxg| wr lqyhvwlj dwh wz r olqhv r i lqt x lu| =i luvwo| /
wkh h{ shf wdwlr qv r i uhvhduf khuv/ dqg vhf r qgo| / wkh
uhvxowv r i glj lwdoo| f r ooder udwlyh lghdwlr q1Z h wkxv sr vhg
wkh ir oor z lqj uhvhduf k t xhvwlr qv= Z kdw z huh wkh
h{ shf wdwlr qv iur p wkh p xowlglvf lsolqdu| uhvhduf khuv r i
vp duw dqg vxvwdlqdeoh elr hf r qr p | / uhj duglqj wkhlu
uhf lsur f do f r ooder udwlr qB Dqg z kdw z huh wkhlu
h{ shf wdwlr qv ir u wkh vp duw yhuwlf do idup lqj sur mhf wB
Dgglwlr qdoo| / wkh vwxg| dvvhvvhv kr z d glj lwdosodwir up
z dv lp sohp hqwhg z lwk dq dlp wr hqkdqf h wkh
f r ooder udwlyh lghdwlr q sur f hvv r i uhvhduf k lghdv lq wkh
vp duwyhuwlf doidup lqj sur mhf w1 Khqf h/ z h dvnhg=z kdw
z huh wkh uhvxowv r i wkh glj lwdoo| hqkdqf hg f r ooder udwlyh
lghdwlr q/ dqg z kdwydoxh glg wkh glj lwdosodwir up sur ylgh
wr wkh lghdwlr q sur f hvvBLq dqvz hulqj wkhvh t xhvwlr qv/
z h uhiohf whg r q wkh lp sdf wr i wkh glj lwdo sodwir up / e|
dvvhvvlqj ihhgedf n iur p wkh uhvhduf khuv dv z hoo dv
f r p sdulqj wkh uhvxowv r i lghdwlr q wr wkh uhvhduf khuv•
lqlwldoh{ shf wdwlr qv1
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Wkh gdwd lq wklv vwxg| f r p hv iur p hohyhq +44,/ r qh0r q0
r qh vhp l0vwuxf wxuhg lqwhuylhz v z lwk uhvhduf khuv
lqyr oyhg lq d vp duw dqg vxvwdlqdeoh elr hf r qr p |
ghyhor sp hqw sur mhf w/ dqg d f r ooder udwlyh lghdwlr q
z r unvkr s z lwk vl{ +9, uhvhduf khuv ir f xvlqj r q vp duw
yhuwlf do idup lqj 1 I lyh r i wkh vl{ sduwlf lsdqwv r i wkh
yhuwlf do idup lqj z r unvkr s dovr ehor qj hg wr wkh
lqwhuylhz hg hohyhq uhvhduf khuv/ z k loh r qh r i wkh vl{ glg
qr w1 Wkh lqwhuylhz hhv eur dgo| uhsuhvhqwhg elr or j lf do
vf lhqf h/ glj lwdo/ dqg whf kqr or j lf dogr p dlqv/ z khuhdv wkh
edf nj ur xqgv r i wkh z r unvkr s sduwlf lsdqwv udqj hg df ur vv
gli ihuhqwvxe0glvf lsolqhv r i wkh olih vf lhqf hv +ir uh{ dp soh/
elr sur f hvv dqg dxwr p dwlr q hqj lqhhulqj / kr uwlf xowxuh/
hqylur qp hqwdohqj lqhhulqj / f khp lvwu| ,1

Wkh nh| wkhp hv f r yhuhg lq wkh lqwhuylhz sur f hvv z huh
wkh lqwhuylhz hhv• h{ shf wdwlr qv uhodwhg wr
p xowlglvf lsolqdu| f r ooder udwlr q ehwz hhq uhvhduf khuv
iur p gli ihuhqwgr p dlqv/ dor qj z lwk wkhlu h{ shf wdwlr qv/
hvshf ldoo| i r u wkh qhz o| odxqf khg vp duw elr hf r qr p |
sur mhf w1 Lq wkh f r ooder udwlyh lghdwlr q z r unvkr s/
sduwlf lsdqwv h{ sor uhg dqg glvf xvvhg wkhluuhvhduf k lghdv
f r qf huqlqj vp duwyhuwlf do idup lqj 1 Wkh lqwhuylhz v dqg
wkh z r unvkr s z huh uhf r ughg/ wudqvf ulehg/ dqg dqdo| vhg1
Dgglwlr qdoo| / wkh df wlylwlhv r i z r unvkr s p hp ehuv lq wkh
glj lwdosodwir up z huh duf k lyhg lq wkh sodwir up •v gdwdedvh

dqg dqdo| vhg1Wkh vwxg| xvhg t xdolwdwlyh dqdo| vlv wr j dlq
lqvlj kwv lqwr wkh h{ shf wdwlr qv r i sur mhf w sduwqhuv
wr z dugv p xowlglvf lsolqdu| f r 0r shudwlr q1 Wkh
f r ooder udwlyh f kdudf whur i wkh z r unvkr s r i ihuhg dqr wkhu
dgydqwdj h ir u dqdo| vlqj j ur xs glvf xvvlr q/ nqr z ohgj h
vkdulqj / dqg xvlqj d glj lwdo sodwir up lq uhvhduf k lghd
iudp lqj 1Wkh t xdolwdwlyh gdwd dqdo| vlv lqf oxghg vhohf wlqj
uhohydqw wh{ wv ir u ixuwkhu dqdo| vlv uhodwhg wr wkh
wkhr uhwlf do iudp hz r un dqg suhylr xv uhvhduf k1 Vshf li lf
dwwhqwlr q z dv sdlg wr vr 0f doohg –uhshdwlqj lghdv—
+Dxhuedf k ) Vloyhuvwhlq/ 5336,1 Lq wkh odvw skdvh/
f r khuhqwf dwhj r ulhv z huh j ur xshg lqwr p r uh devwudf w
wkhp hv dqg f r qf hswv1

 ) 68076

Sf t f bsdi f sFyqf dubujpot
Rxu dqdo| vlv r i lqwhuylhz gdwd uhyhdohg vhyhudo
h{ shf wdwlr qv ir u p xowlglvf lsolqdu| f r 0r shudwlr q dqg
vp duwyhuwlf do idup lqj 1 Wkh wkhp hv lghqwli lhg lq wkh
lqwhuylhz v duh vxp p dulvhg lq Wdeoh 41

Wkh lqwhuylhz hhv h{ shf whg p xowlglvf lsolqdu|
f r ooder udwlr q wr j hqhudwh qhz vr oxwlr qv ir u z lf nhg
sur eohp v lqyr oylqj vxvwdlqdelolw| / hvshf ldoo| lq f duer q
elqglqj wr z dugv suhyhqwlqj f olp dwh f kdqj h1 Lq wkh
f r qwh{ w r i vp duw yhuwlf do idup lqj / wkh lqwhuylhz hhv
suhglf whg qhz vr oxwlr qv ir u f olp dwh0iulhqgo| i r r g

" %&0) � � H{ shf wdwlr qv r i lqwhuylhz hhv ir up xowlglvf lsolqdu| f r ooder udwlr q dqg vp duwyhuwlf doidup lqj
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sur gxf wlr q wkdw ilj kwv dj dlqvw kxqj hu/ dqg ir u wkh
hqhuj | 0vdyy| / f r qwur oohg f xowlydwlr q r i sodqwv1 Rqh
lqwhuylhz hh duj xhg wkdw vp duw yhuwlf do idup lqj f r xog
j lyh dqvz huv wr idp lqhv lq Diulf d e| sudf wlf doir r g sodqw
ghyhor sp hqw/ z k loh r wkhuv dovr f r qvlghuhg wkh
lp sr uwdqf h r i p hglf do sodqwv/ r uj dqlf f r vp hwlf v/ dqg
f r or xuv ir uvxvwdlqdeoh exvlqhvvhv1

T xr wh 4=

‰Ju\wf sujdbmgbsn joh^jt mjol f e up vscbojtbujpo boe up
ui f gbduui buui f sf j t mf t t mboe bwbjmbcmf gpsgbsn joh
boe-up i px x f dbo qspevdf gppe mpdbmmz-dmpt f cz up
ui f f oe v t f / Ui bu(t f of shz f ggjdj f ou/—

Dop r vwlq doof dvhv/ wkh lqwhuylhz hhv uhsr uwhg wkdwwkh|
ir uhvhh qhz f r p shwhqf hv ehlqj ghyhor shg wkur x j k
p xowlglvf lsolqdu| f r ooder udwlr q/ hvshf ldoo| lq gdwd0gulyhq
p hdvxuhp hqwdqg wkh qr yhoxvhv r i vp duwwhf kqr or j | lq
vxvwdlqdeoh elr hf r qr p | 1 Dor qj z lwk f r qf uhwh
ghyhor sp hqw sur mhf wv/ p xowlglvf lsolqdu| f r ooder udwlr q
z dv f r qvlghuhg wr sur ylgh vlj qli lf dqwohduqlqj sur f hvvhv
ir uwkh uhvhduf khuv iur p gli ihuhqwgr p dlqv1

Wkh vp duw yhuwlf do idup lqj sur mhf w z dv qr yho wr doo
sduwlf lsdqwv1 Vr p h lqwhuylhz hhv eholhyhg wkdw wkh
uhvhduf k whdp z r xog qhhg wr hvwdeolvk lwv ohduqlqj
sur f hvv iur p wkh yhu| edvlf v1Wkh| dovr p hqwlr qhg wkdwlw
lv lp sr uwdqwwr lqyr oyh qr wr qo| wkh uhvhduf khuv/ exwdovr
wkh klj khuhgxf dwlr q lqvwlwxwlr q vwxghqwv lq wklv ohduqlqj
sur f hvv1

T xr wh 5=

‰Tqf bl joh pgwf sujdbmgbsn joh-x i jdi j t pof pgui f tvc.
qspkf dut \pgui f tn bsuboe tv tubjobcmf cjpf dpopn z
ef wf mpqn f ouqspkf dû - juj t tpn f ui joh upubmmz of x up
vt /X f kv tusf df jwf e ui f dpoubjof s tztuf n evsjoh ui f
tvn n f s/ Ui f sf (t opui joh ui f sf zf u-x f bsf pomz kvtu
tubsujoh ui f gjstugbsn joh f yqf sjn f out /‰

T xr wh 6=

‰Gps jotubodf -Jx bt kv tujouspevdjoh pvssf t f bsdi voju
up pvs tuvef out po ejggf sf oudbn qvt f t mbtutqsjoh-
boe po f wf sz dbn qvt -Jbt l f e tuvef out x i bux f
dpvme hspx jo ui f wf sujdbmgbsn joh gsf jhi udpoubjof s/—

Doo lqwhuylhz hhv vxj j hvwhg wkdw p xowlglvf lsolqdu|
f r ooder udwlr q lq vp duw dqg vxvwdlqdeoh elr hf r qr p |
vwuhqj wkhqv wkh vwudwhj lf ghyhor sp hqw r i vf lhqwli lf

uhvhduf k dqg wkh uhvhduf k sur i loh r i wkh lqvwlwxwlr q1
Wkhuh z huh dovr f r p p hqwv der xwlqf uhdvlqj wkh dp r xqw
r i vf lhqwli lf sxeolf dwlr qv/ ehf r p lqj dq dwwudf wlyh
uhvhduf k sduwqhu lq vp duwdqg vxvwdlqdeoh elr hf r qr p |
qdwlr qdoo| dqg lqwhuqdwlr qdoo| / dqg i lqglqj qhz uhvhduf k
ixqglqj vr xuf hv ir uwkh f xuuhqwwr slf v1

T xr wh 7=

‰X f x jmmqpt jujpo pvst f mwf t jo b of x x bz-up b of x
qpt jujpo-x i jdi j t - jo sf hbse pgdpn qf uf odf t boe
sf t f bsdi dsf ejut - i jhi f s-cf uuf s/ Tp-x f x jmmdsf buf b
of x l joe pgsf t f bsdi qspgjmf \jo tn bsuboe
tv tubjobcmf cjpf dpopn z /̂ Ui j t x jmmcf ui f mf bejoh
f ehf jo pvssf t f bsdi - \gpŝ ui f of yuui sf f zf bst /—

Fr qvlghulqj vp duw yhuwlf do idup lqj / wkh lqwhuylhz hhv
z lvkhg wr ghyhor s eudqg qhz gdwd j dwkhulqj p hwkr gv
ir u r swlp lvlqj wkh j ur z lqj f r qglwlr qv r i sodqwv/ dqg wr
ehf r p h d uhf r j qlvhg uhvhduf k sduwqhu lq gdwd0gulyhq
yhuwlf doidup lqj 1Kr z hyhu/ wkh uhvhduf k lghdv uhodwhg wr
yhuwlf doidup lqj z huh lq wklv skdvh vwloosuholp lqdu| / dv
z hoodv t x lwh lqf r khuhqwdqg iudj p hqwdu| 1

Vr p h lqwhuylhz hhv duj xhg wkdwlwlv yhu| lp sr uwdqwwr j hw
sduwqhuhg z lwk elr hf r qr p | f r p sdqlhv dqg exvlqhvvhv/
dqg wr ghyhor s qhz vr oxwlr qv ir u wkhlu sudf wlf do
sur eohp v/ dv z hoo dv qhz exvlqhvv r ssr uwxqlwlhv lq
uhj lr qdo p dunhwv1 Wklv ylhz z dv hf kr hg e| r wkhu
lqwhuylhz hhv z kr hp skdvlvhg wkh sr vvlelolwlhv r i yhuwlf do
idup lqj sur mhf whvshf ldoo| wr j hqhudwh sudf wlf dovr oxwlr qv
ir uuhj lr qdof r p sdqlhv lq qhhg r i sodqwsur gxf wlr q1Rqh
lqwhuylhz hh dovr vx j j hvwhg ghyhor s lqj dq dssolf dwlr q ir u
elr hf r qr p | f r p sdqlhv wr xvh1

T xr wh 8=

‰B dpn qboz sf df jwf t ef wf mpqn f oubmtvqqpsugspn vt
\gpŝ x i jdi ui f bjn dbo cf b qjmpuqspkf du- \pŝ bo
joopwbujwf n f ui pe/ Judbo cf b qspupuzqf -b qspdf t t -
bo pqf sbujoh n pef m- judbo cf b t f swjdf -x i buf wf s ju
j t / Ui j t j t x i bub dpn qboz x jmmhf u-boe x f x jmmhf ub
sf t f bsdi bewboubhf /—

Sf tvmut pgEjhjubmmz Foi bodf e Jef bujpo
Wkh vl{ +9, p xowlglvf lsolqdu| uhvhduf khuv iur p wkh vp duw
yhuwlf do idup lqj sur mhf wsduwlf lsdwhg lq d f r ooder udwlyh
lghdwlr q z r unvkr s wkdw dlp hg wr khos iudp h dqg
sulr ulwlvh wkhlu uhvhduf k lghdv1 Wkh z r unvkr s z dv
glylghg lq wkuhh skdvhv=4, idf h0wr 0idf h j ur xs glvf xvvlr q
dqg lghdwlr q r i uhvhduf k lqwhuhvwv/ 5, lqglylgxdo
lp sohp hqwdwlr q r i d glj lwdo sodwir up lq sulr ulwlvlqj
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uhihuhqf h wr wkh sur mhf w•v j r dov/ dqg wkh uhvhduf k
vwudwhj | r i wkh klj khu hgxf dwlr q lqvwlwxwlr q1 Vhyhudo
t xdolwlhv dqg ydoxhv z huh lghqwli lhg dv ehlqj p hdqlqj ixo
ir u uhvhduf k lghdv dqg ghf lvlr q0p dnlqj lq wkh ghedwh/
p r vw lp sr uwdqwo| lwv vxvwdlqdelolw| / lqqr ydwlyhqhvv
+qr yhow| ,/ ihdvlelolw| / xvhixoqhvv/ dqg vf dodelolw| 1

Dv d uhvxowr i wkh yr wlqj / Lqqr gxhor i ihuhg d sulr ulwlvhg
olvw r i doo wkh uhvhduf k lghdv1 Wkh udqnlqj r ughu z dv
edvhg r q wkh z lq udwh shuf hqwdj h ir u dqvz huv lq wkh
glj lwdo duhqd1 Z lwk Lqqr gxho•v udqnlqj doj r ulwkp / wkh
sduwlf lsdqwv glgq•wkdyh wr j r wkur x j k hyhu| sr vvleoh
dqvz hu shup xwdwlr q wr i lqg wkh udqnlqj r ughu1Lqvwhdg/
wkh i lqdoudqnlqj r ughu uhiohf whg wkh f r oohf wlyh r s lqlr q
uhsuhvhqwhg r i doosduwlf lsdqwv1

Wkh i lyh p r vwsr sxoduuhvhduf k lghdv wkdwhp huj hg iur p
wkh Lqqr gxho sulr ulwl} dwlr q z huh/ 4, J ur z lqj duf wlf
sodqwv lq d f r qwur oohg hqylur qp hqw/ lqf oxglqj wkh xvh r i
qhz f r p sr xqgv/ ylwdp lqv dqg ir r g sodqwv/ 5,
Dqwlp lf ur eldo lqj uhglhqwv lq sodqwv/ 6, K r z f xowlydwlr q
f r qglwlr qv hi ihf w sodqwv z khq r swlp lvlqj vr p h
sur shuwlhv/ olnh sodqwdqwlr { lgdqwv/ 7, Ruj dqlf f r or xuv/
dqg 8, J ur z lqj ixqf wlr qdop r ohf xohv vxlwdeoh ir u vsdf h
wudyho1

Ryhudoo/ wkh z r unvkr s p hp ehuv h{ suhvvhg vdwlvidf wlr q
uhj duglqj wkh z r unvkr s•v uhvxowv1 Z khq dvnhg ir u
ihhgedf n lp p hgldwho| diwhu xvlqj wkh Lqqr gxho wr r o/
vhyhudo sduwlf lsdqwv h{ suhvvhg vdwlvidf wlr q r yhu vhhlqj
wkhlu uhvhduf k lghdv udqnhg lq d f r qf uhwh olvw ir up 1
P r uhr yhu/ p r vwz huh kdss| wr vhh z kdwvkdsh wkh –wr s
olvw—kdg wdnhq1 Vr p h vwuhvvhg wkdwwkh udqnhg uhvxow
uhiohf whg d vqdsvkr wr i wkh vshf li lf / t x lwh vp doo j ur xs
j dwkhuhg dwwkdwwlp h1Wz r r i wkh uhvhduf khuv h{ suhvvhg
uhj uhwwkdwuhvhduf k lghdv z lwk dq h{ solf lwf olp dwh dqg
vxvwdlqdelolw| i r f xv kdg qr wp dgh lwlqwr wkh wr s 81Wklv
z dv shukdsv vr p hz kdwvxusulvlqj / j lyhq wkh uhodwlyho|
p r uh sur p lqhqwir f xv vxvwdlqdelolw| lvvxhv kdg uhf hlyhg
lq wkh uhvhduf khu h{ shf wdwlr qv dv vxuyh| hg lq wkh
lqwhuylhz v1 Kr z hyhu/ wkh uhvhduf khuv dovr yr lf hg wkdw
wkh wr r o kdg sxvkhg wkhp wr z dugv f kr r vlqj f r qf uhwh
dqg sudf wlf do lghdv r yhu p r uh devwudf w r qhv/ z k lf k
f r xog h{ sodlq wkh or z hu udqnlqj r i p dq| p r uh devwudf w
f olp dwh0r ulhqwhg sur sr vdov1

Z kloh sduwlf lsdqwv ylhz hg wkh glj lwdo sodwir up dv d
f r qyhqlhqwwr r o wr khos p r yh iur p glyhuj lqj lghdwlr q
wr z dugv d f r qyhuj hqf h r i vr uwv/ vr p h whqvh glvf r xuvhv
hp huj hg lq wkh j ur xs f r qf huqlqj vshf li lf doo| wkh
sudf wlf do lp sohp hqwdwlr q dqg ixqgdp hqwdo ydoxhv
ehklqg wkh uhvhduf k lghdv +Odp ehuj hwdo1/ 5353,1 I r u

uhvhduf k lghdv/ dqg 6, f r qf oxglqj glvf xvvlr q r i wkh
sulr ulwlvhg lghdv dqg wkhlu sudf wlf do lp sohp hqwdwlr q1
Rqh r i wkh vl{ sduwlf lsdqwv f r xog xqir uwxqdwho| qr w
sduwlf lsdwh lq skdvhv 5 dqg 61

Wkh glj lwdo sodwir up xvhg wr lp sohp hqwwkh z r unvkr s
z dv Lqqr gxho +q1g1,/ z k lf k z dv ghvlj qhg wr vxssr uw
v| qf kur qr xv j ur xs ghf lvlr q p dnlqj 1 Lqqr gxho z dv
f kr vhq ehf dxvh r i lwv sur p lvlqj t xdolwlhv lq vshhglqj xs
wkh f kdoohqj lqj dqg glyhuj hqwsur f hvvhv r i f r ooder udwlyh
ghf lvlr q p dnlqj 1 D suholp lqdu| eudlqvwr up lqj vhvvlr q
ir u wkh uhvhduf khuv kdg ehhq r uj dqlvhg hduolhu/ ehir uh
wkh uhvhduf khuv odwhu kdg wkh r ssr uwxqlw| wr r uj dqlvh
dqg udqn wkh 53 lghdv wkh| kdg f r p h xs z lwk lq wkh sulr u
vhvvlr q1 Lqqr gxho z dv wkxv xvhg lq wklv z r unvkr s
vhwwlqj wr dvvlvwlq f r qwlqxlqj wkh hduolhu z r un/ z k lf k
kdg sur gxf hg dexqgdqwlghdv/ exwodf nhg sulr ulwlvdwlr q
uhj duglqj z k lf k lghdv r x j kwwr eh p r yhg ir uz dug1

Wkh Lqqr gxhosodwir up xvhv dq dssolf dwlr q wkdwhqdeohv
d sur f hvv r i f r oohf wlqj dqg yr wlqj r q oduj h r u vp doo
j ur xs lghdv r qolqh1Wkh sduwlf lsdqwlv lqylwhg wr mr lq d
glj lwdo duhqd/ z khuh wkh| f dq vhh z khwkhu d qhz sr vw
dqvz huv d sduwlf xodu t xhvwlr q wkh vhvvlr q idf lolwdwr uv
kdyh f uhdwhg ehir uh/ r u f dq yr wh r q h{ lvwlqj dqvz huv1Doo
dqvz huv z loohyhqwxdoo| hqg xs r q wkh duhqd•v udqnlqj
olvw1Kr z hyhu/ r qo| dqvz huv wkdwkdyh dsshduhg lq wpujoh
n pef vl{ wlp hv r u p r uh z loo eh udqnhg1 Dqvz huv wkdw
kdyh ehhq vkr z q lq dpn qbsjtpo n pef ohvv wkdq vl{
wlp hv z loo eh glvsod| hg ehor z wkh udqnlqj olvw lq d
udqgr p r ughu1 Dv d uhvxow/ wkh sduwlf lsdqwv j hw d
sulr ulwl} hg olvwr i dqvz huv +Lqqr gxho/ q1g1,1Wkh sodwir up
f dq eh xvhg v| qf kur qr xvo| lq vkr uw0whup idf h0wr 0idf h
p hhwlqj v wr vxssr uwvkduhg j ur xs ghf lvlr q p dnlqj 1 Lw
f dq dovr eh xvhg lqglylgxdoo| dqg yluwxdoo| ir uor qj 0whup
gdwd j dwkhulqj sur mhf wv/ ir u lqvwdqf h/ e| j hr j udsklf doo|
glvshuvhg f r p sdqlhv1

Lq wklv f dvh vwxg| / wkh z r unvkr s sduwlf lsdqwv z huh
lqylwhg wr dq Lqqr gxho vhvvlr q wr dqvz hu vkduhg
t xhvwlr qv1 Lq wklv f dvh/ wkh t xhvwlr qv lqyr oyhg wkh 53
uhvhduf k lghdv eudlqvwr up hg hduolhu/ dqg wr yr wh ir uwkhlu
suhihuuhg lghdv1 Wkh vhvvlr q z dv r uj dqlvhg gxulqj wkh
idf h0wr 0idf h z r unvkr s1Dwwkh ehj lqqlqj r i wkh Lqqr gxho
vhvvlr q/ wkh z r unvkr s sduwlf lsdqwv z huh j lyhq dq
r ssr uwxqlw| wr dgg p r uh uhvhduf k lghdv/ dqg dowr j hwkhu
ir xu +7, qhz uhvhduf k lghdv dsshduhg r q wkh dj hqgd1Lq
wkh qh{ wskdvh/ wkh 57 uhvhduf k lghdv idf hg r i i dj dlqvw
hdf k r wkhu lq udqgr p o| i r up hg sdluv lq wkh glj lwdo
duhqd/ z khuhlq wkh sduwlf lsdqwv z huh dvnhg wr f kr r vh
wkhlu suhihuuhg dqvz hu1 Ehir uh yr wlqj r q hdf k dqvz hu/
wkh sduwlf lsdqwv glvf xvvhg wkh yr wlqj f ulwhuld/ iudp hg e|
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lqvwdqf h/ vr p h lqwhuylhz hhv duj xhg wkdw uhvhduf k
lqwhuhvwv vkr xog sulp dulo| vxssr uw or qj 0whup
vxvwdlqdelolw| j r dov z lwk vr f lhwdo lp sdf wv/ z k loh r wkhuv
vwuhvvhg wkh vkr uw0whup uhvxowv dqg qhhg ir u lp p hgldwh
ehqhi lwv ir u or f do exvlqhvvhv1 Lq olqh z lwk wkh
f r qf oxvlr qv r i Vf kr r w X lwhundp s dqg Yohn +533: ,/
sudf wlf lqj p xowlglvf lsolqdulw| / ehvlghv lwv j uhdwehqhi lwv/
dovr dsshduhg wr eh t x lwh f kdoohqj lqj dqg f r p solf dwhg1

Wkh z r unvkr s sduwlf lsdqwv lq r xu uhvhduf k z r unhg
wr j hwkhu r q d f r p soh{ r emhf wr i df wlylw| / uhi lqlqj wkhlu
mr lqw uhvhduf k lqwhuhvwv dqg lghdv r q vp duw yhuwlf do
idup lqj 1Rxut xdolwdwlyh dqdo| vlv r i wkh j ur xs glvf xvvlr q
vxj j hvwv wkdw wkh sduwlf lsdqwv/ ir oor z lqj wkh lghd r i
Hgz dugv +5343/ 5345/ 534: ,/ h{ huf lvhg sf mbujpobmbhf odz
lq wkhlu hqghdyr xuv wr h{ sdqg wkhlu lqwhusuhwdwlr qv r i
uhvhduf k lghdv1 Wkh| glg wklv e| eulqj lqj wr ehdu wkh
ydulr xv h{ shuwlvh dqg f r qf hswxdo uhvr xuf hv r i ihuhg e|
f r oohdj xhv iur p gli ihuhqwglvf lsolqdu| gr p dlqv lq wkh
z r unvkr s1 Lq wkhlu mr lqw lghdwlr q/ sduwlf lsdqwv
uhf r j qlvhg ixuwkhudvshf wv r i uhvhduf k dv sr vvlelolwlhv wr
z r un r q1 Wkhlu z lghu lqwhusuhwdwlr qv r i wkh uhvhduf k
sr vvlelolwlhv guhz r q wkh vwuhqj wkv r i f r ooder udwr uv iur p
wkh gli ihuhqwglvf lsolqhv1

Wkh z r unvkr s p hp ehuv dspt t f e ejtdjqmjobsz cpvoebsjf t
lq f r ooder udwlyh lghdwlr q/ t i bsf e l opx mf ehf iur p wkhlu
xqlt xh lqir up dwlr qdo vwdqgsr lqw/ dqg jouf hsbuf e
l opx mf ehf e| f r p elqlqj shuvshf wlyhv iur p ydulr xv
glvf lsolqhv lq wkh udqnlqj sur f hvv vxssr uwhg e| wkh
Lqqr gxho sodwir up 1 Wkh lqwhuwz lqhg sur f hvvhv gxulqj
wkh z r unvkr s hf kr hg wkuhh skdvhv r xwr i I r qj •v +5336,
i lyh sur f hvvhv r i nqr z ohgj h f uhdwlr q= er xqgdu| 0
f ur vvlqj / nqr z ohgj h0vkdulqj / dqg nqr z ohgj h
lqwhj udwlr q1 Dq lqwhuhvwlqj t xhvwlr q ir u wkh
lp sohp hqwdwlr q skdvh r i wkh uhvhduf k uhp dlqv= z loo
wkhuh dovr eh sur f hvvhv lq qhz nqr z ohgj h j hqhudwlr q
dqg f r oohf wlyh sur mhf wohduqlqj wkdwdulvh ir u wkh vp duw
yhuwlf doidup lqj sur mhf wodwhuB

Nhhslqj wkh qxp ehu r i z r unvkr s sduwlf lsdqwv vp doo
vhhp hg wr lqf uhdvh r ssr uwxqlwlhv ir u sduwlf lsdqwv wr
f r qwulexwh wr glvf xvvlr q1Lwdovr j hqhudwhg p r uh f kdqf hv
wr wds lqwr d eur dg glyhuvlw| r i shuvshf wlyhv/ dv Sdxoxv/
Eduxdk/ dqg Nhqz r uwk| +534; , vx j j hvwhg1Lqwhuhvwlqj o| /
wkh p hwkr g r i vkdulqj lghdv lq Lqqr gxho/ z r unlqj
lqglylgxdoo| z k loh dovr v| qf kur qr xvo| r q lghd
sulr ulwlvdwlr q/ dovr ghhshqhg wkh nqr z ohgj h vkdulqj
h{ shulhqf h lq idf h0wr 0idf h j ur xs glvf xvvlr qv1Vlp lodu wr
z kdwz dv klj kolj kwhg e| Mhqvhq hwdo1+534; ,/ f r p elqlqj
wkh ehvwr i wkh sk| vlf dodqg glj lwdoz r uogv vhhp hg lq r xu
r evhuydwlr qv wr hqkdqf h wkh lghdwlr q sur f hvv r i d

p xowlglvf lsolqdu| whdp / z k loh vxssr uwlqj wkh whdp lq
iudp lqj dqg sulr ulwlvlqj wkhluuhvhduf k lqwhuhvwv1

� 32' 086-326

Fr qwhp sr udu| f kdoohqj hv r i hf r or j lf do vxvwdlqdelolw|
ghp dqg p xowlglvf lsolqdu| f r ooder udwlr q1 Rxu uhvxowv
lqglf dwh wkdw p xowlglvf lsolqdu| f r ooder udwlr q r i ihuv
p xowl0yr lf hg dowhuqdwlyhv wr uhvhduf k/ whf kqr or j lf do
ghyhor sp hqw/ dqg lqqr ydwlr q sur f hvvhv/ dv z hoo dv
r ssr uwxqlwlhv ir uh{ huf lvlqj uhodwlr qdodj hqf | 1Kr z hyhu/
lq sudf wlf h/ vhyhudo f kdoohqj hv uhp dlq/ i r u lqvwdqf h/
exloglqj ur r p ir u f r ooder udwlr q ehwz hhq uhvhduf khuv
dqg ghf lglqj r q d –vkduhg r emhf w—+Douûh ) Qr h/ 5347, r u
uhvhduf k lghd1

Z h i lqg lw lp sr uwdqw wkdw p xowlglvf lsolqdu| df wr uv eh
r i ihuhg vxssr uw lq exloglqj uhodwlr qdo dj hqf | 1 Dv
uhodwlr qdo dj hqf | ghyhor sv ehwz hhq df wr uv/ p r uh
uhohydqw dvshf wv r i wkh skhqr p hqr q xqghu
lqyhvwlj dwlr q f dq eh uhf r j qlvhg dqg z r unhg r q1 Wklv
hqf r xudj hv qr w r qo| wkh ghyhor sp hqw r i qhz
whf kqr or j | / exweur dghu vr f lr 0whf kqlf dowudqvlwlr qv dqg
ehwwhu p dqdj hp hqw r i wkh f r qwh{ wxdolvdwlr q dqg
lp sohp hqwdwlr q r i whf kqr or j lf dolqqr ydwlr q1Dwlwv ehvw/
glj lwdovxssr uwf r p elqhv j ur xs h{ shuwlvh dqg lqglylgxdo
f r p shwhqf h wr f uhdwh qhz ylhz sr lqwv dqg
xqir uhvhhdeoh vr oxwlr qv1

Wkh uhvxowv r i wklv sdshu lqglf dwh wkdwglj lwdosodwir up v
p d| r i ihu dq lp sdf wixo/ sur f hvv df f hohudwlqj vxssr uwlq
wkh nlf n0r i i skdvh r i p xowlglvf lsolqdu| whf kqr or j lf do
lqqr ydwlr qv1Wkh xvh r i glj lwdosulr ulwl} dwlr q e| udqnlqj
wkur x j k yr wlqj p d| eh sduwlf xoduo| khosixo z khq
qhhglqj wr vk liwf r qyhuvdwlr qv dz d| iur p wkh devwudf wwr
d p r uh sudf wlf doo| r ulhqwhg ohyho1Wkh vhohf wlr q sur f hvv
r i yr wlqj i r uf hv sduwlf lsdqwv wr p dnh f kr lf hv ehwz hhq
dq dexqgdqf h r i dowhuqdwlyhv1 Z h wkxv eholhyh wkdw
glj lwdo sodwir up v f dq vxssr uw lghdwlr q dqg wkh
sulr ulwlvdwlr q r i lghdv/ lq d z d| wkdwf dq eh hvshf ldoo|
iux lwixo z khq sdluhg z lwk idf h wr idf h glvf xvvlr q dqg
qr q0glj lwdolqwhudf wlr q1

� ' / 23: 0) ( +1 ) 276

Z h z r xog olnh wr wkdqn Olxer y Yhwr vknlqd ir u khu
f r qwulexwlr q lq ghvlj qlqj wkh lqwhuylhz v dqg f r oohf wlqj
lqwhuylhz gdwd1
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 ) *) 5) 2' ) 6

Do0Fkdodel/( P 1 53481 Yhuwlf do idup lqj =
Vn| vf udshu( vxvwdlqdelolw| B Tvtubjobcmf Djuj f t boe
Tpdjf uz/ 4; =: 70: 81
( kwwsv=22gr l1r uj 243143492m1vf v153481391336(

Douûh/ K1I 1/ ) Qr h/ H1 53471 Vhf r qg0r ughu vf lhqf h r i
lqwhuglvf lsolqdu| uhvhduf k d sr o| r f xodu iudp hz r un ir u
z lf nhg sur eohp v1 Dpotusvdujwjtu Gpvoebujpot / 43+4,=
980: 91

Dxhuedf k/ F1/ ) Vloyhuvwhlq/ O1E153361Rvbmjubujwf Ebub;
Bo Jouspevdujpo up Dpejoh boe Bobmzt j t / Qhz \ r un
Xqlyhuvlw| Suhvv=Sur T xhvwHer r n Fhqwudo1

Ghqqlv/ D1U1/ P lqdv/ U1 N1/ Z looldp v/ P 1 O1 534<1
Fuhdwlylw| lq Fr p sxwhu0P hgldwhg Yluwxdo J ur xsv1 Lq
S1E1 Sdxoxv ) E1D1 Qlmvwdg +Hgv1,/ Ui f Pygpse
I boecppl pg Hspvq Dsf bujwjuz; Joopwbujpo ui spvhi
Dpmmbcpsbujpo/ R{ ir ug Xqlyhuvlw| Suhvv1

Hgz dugv/ D1 53431 Cf joh bo Fyqf su Qspgf t t jpobm
Qsbdujujpof s; Ui f Sf mbujpobm Uvso jo Fyqf sujt f /
Gr uguhf kw=Vsulqj hu1

Hgz dugv/ D1 53451 Wkh ur oh r i f r p p r q nqr z ohgj h lq
df k lhylqj f r ooder udwlr q df ur vv sudf wlf hv1 Mf bsojoh-
Dvmuvsf boe TpdjbmJouf sbdujpo-4+4,=550651

Hgz dugv/ D1 534: 1 Uhodwlr qdo H{ shuwlvh= D Fxowxudo0
K lvwr ulf doDssur df k wr Whdf khu Hgxf dwlr q1Lq Shwhuv/
P 1D1/ Fr z lh/ E1) P hqwhu/ L1+Hgv,1/ B Dpn qbojpo up
Sf t f bsdi jo Uf bdi f s Fevdbujpo/ Vlqj dsr uh= Vsulqj hu=
888089: 1

I r qj / S1V1Z 1 53361 Nqr z ohgj h f uhdwlr q lq
p xowlglvf lsolqdu| sur mhf wwhdp v=dq hp slulf dovwxg| r i
wkh sur f hvvhv dqg wkhlu g| qdp lf lqwhuuhodwlr qvklsv1
Jouf sobujpobmKpvsobmpgQspkf duN bobhf n f ou/ 54=7: <0
7; 91

J hhov/ I 1Z 1 53441 Wkh p xowl0ohyho shuvshf wlyh r q
vxvwdlqdelolw| wudqvlwlr qv= Uhvsr qvhv wr vhyhq
f ulwlf lvp v1 Fowjspon f oubm Joopwbujpo boe Tpdjf ubm
Usbot jujpot / 4+4,=570731
GRL=43143492m1hlvw153441351335

J hhov/ I 1Z 1 534<1 Vr f lr 0whf kqlf do wudqvlwlr qv wr
vxvwdlqdelolw| =d uhylhz r i f ulwlf lvp v dqg hoder udwlr qv
r i wkh P xowl0Ohyho Shuvshf wlyh1 Dvssf ou Pqjojpo jo
Fowjspon f oubmTvtubjobcjmjuz/ 6<=4; : 0341
GRL=43143492m1f r vxvw1534<139133<

Lqqr gxho +q1g1,1 Fn qmpzf f f ohbhf n f ou boe ef dj t jpo
n bl joh n bef f btz/ Uhwulhyhg Vhswhp ehu; / 5353 iur p
kwwsv=22z z z 1lqqr gxho1f r p 2hq2sur gxf w

Mhqvhq/ P 1P 1/ Wklho/ V1/ K r j j dq/ H1 ) Eûgnhu/ V1 534; 1
Sk| vlf doYhuvxv Glj lwdoVwlf n| Qr whv lq Fr ooder udwlyh
Lghdwlr q1Dpn qvuf s Tvqqpsuf e Dppqf sbujwf X psl / 5: =
93<09781

Nhuu/ G1V1/ ) P xuwk| / X1V1533<1Eh| r qg eudlqvwr up lqj =
Wkh hi ihf wlyhqhvv r i f r p sxwhu0p hgldwhg
f r p p xqlf dwlr q ir u f r qyhuj hqf h dqg qhj r wldwlr q
wdvnv1Jouf sobujpobmKpvsobmpgBddpvoujoh Jogpsn bujpo
Tztuf n t / 43+7,=57805951

Nr ugh/ U1) Sdxoxv/ S1E1534: 1Dowhuqdwlqj lqglylgxdodqg
j ur xs lghd j hqhudwlr q= I lqglqj wkh hoxvlyh v| qhuj | 1
Kpvsobmpg Fyqf sjn f oubmTpdjbmQtzdi pmphz/ : 3= 4: : 0
4<31

Nxkq/ W1V14<951Ui f Tusvduvsf pgTdjf oujgjd Sf wpmvujpot /
Fk lf dj r =Xqlyhuvlw| r i Fk lf dj r Suhvv1

Odqj / G1M1/ Z lhn/ D1/ Ehuj p dqq/ P 1/ Vwdxi idf khu/ P 1/
P duwhqv/ S1/ P r oo/ S1/ Vz loolqj / P 1 ) Wkr p dv/ F1M1
53451 Wudqvglvf lsolqdu| uhvhduf k lq vxvwdlqdelolw|
vf lhqf h= sudf wlf h/ sulqf lsohv/ dqg f kdoohqj hv1
Tvtubjobcjmjuz Tdjf odf =: / 580761

Odp ehuj / O1/ U| | p lq/ H1/ Sddyr od/ V1/ Yhwr vknlqd/ O153531
Wbmvf Ejtdv t t jpot jo Jouf sejtdjqmjobsz Sf t f bsdi ;
Gbdjmjubujoh Qspcmf n Ef gjojujpot jo Cjpf dpopn z/
P dqxvf ulswlq suhsdudwlr q1

Qr uulv/ S1H1/ R*Ur xunh/ P 1/ P d| hu/ V1D1) Kdoyr uvhq/ N1H1
53491 P dqdj lqj wkh z lf nhg sur eohp r i
wudqvglvf lsolqdu| whdp ir up dwlr q lq vr f lr 0hf r or j lf do
v| vwhp v1 Mboetdbqf boe Vscbo Qmboojoh/ 487= 4480
4551

Sdxoxv/ S1E1/ Eduxdk/ M1 ) Nhqz r uwk| / M1E1 534; 1
Hqkdqf lqj Fr ooder udwlyh Lghdwlr q lq Ruj dql} dwlr qv1
Gspoujf st jo Qtzdi pmphz/ <=53571

Sr ko/ F1 dqg K luvf k Kdgr uq/ J 1 533: 1 Qsjodjqmf t gps
Ef t jhojoh Usbotej tdjqmjobsz Sf t f bsdi 1 P ÿqf khq=
r hnr p yhuodj 1

Sr ko/ F1 ) K luvf k Kdgr uq/ J 1 533; 1 P hwkr gr or j lf do
f kdoohqj hv r i wudqvglvf lsolqdu| uhvhduf k1 Obuvsf t
Tdjf odf t TpdjÄuÄt / 49+5,=4444541

Udp dglhu/ W1 53371 Wudqvglvf lsolqdulw| dqg lwv
f kdoohqj hv=Wkh f dvh r i xuedq vwxglhv1Gvuvsf t / 69+7,=
756076<1

Vf kr r wXlwhundp s/ D1M1P 1/ ) Yohn/ F1D1M1533: 1Sudf wlf h
dqg r xwf r p hv r i p xowlglvf lsolqdu| uhvhduf k ir u
hqylur qp hqwdovxvwdlqdelolw| 1KpvsobmpgTpdjbmJt tv f t /
96+4,=4: 804<: 1

Ylf n/ W1H1/ Qdj dqr / P 1V1 ) Sr sdglxn/ V1 53481
Lqir up dwlr q f xowxuh dqg lwv lqioxhqf hv lq nqr z ohgj h
f uhdwlr q=Hylghqf h iur p xqlyhuvlw| whdp v hqj dj hg lq
f r ooder udwlyh lqqr ydwlr q sur mhf wv1 Jouf sobujpobm
KpvsobmpgJogpsn bujpo N bobhf n f ou/ 68=5<505<; 1

\ dj r onr yvnl| / V1U153481Fuhdwlylw| lq I df h0wr 0I df h dqg
Fr p sxwhu0P hgldwhg Eudlqvwr up lqj 1 Sv| f kr or j | 1
Kpvsobmpgui f I jhi f s Tdi ppmpgFdpopn jdt / 45 +7,=4; 70
4<41
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Flwdwlr q=U| | p lq/ H1/ Odp ehuj / O1/ ) Sdndulqhq/ D153531Kr z wr Glj lwdoo|
Hqkdqf h Elr hf r qr p | Fr ooder udwlr q=P xowlglvf lsolqdu| Uhvhduf k Whdp
Lghdwlr q ir uWhf kqr or j | Lqqr ydwlr q1Whf kqr or j | Lqqr ydwlr q P dqdj hp hqw
Uhylhz / 43+44,=6406<1
kwws=22gr l1r uj 2431555482wlp uhylhz 24734

Nh| z r ugv=P xowlglvf lsolqdulw| / glj lwdoo| hqkdqf hg whdp z r un/ lghdwlr q/
vxvwdlqdelolw| / whf kqr or j lf dolqqr ydwlr q1

� &3877, ) � 87, 356

Gu1Hvvl U| | p lq kr ogv d SkG lq Hgxf dwlr qdoVf lhqf hv
iur p wkh Xqlyhuvlw| r i Wdp shuh +WXQL/ 533; ,1 Vkh
kdg khog vhyhudo hgxf dwlr qdo vshf ldolvw/ sur mhf w
p dqdj hu dqg U) G p dqdj hu sr vlwlr qv lq wkh sxeolf
dqg sulydwh vhf wr u lq f r p shwhqf h ghyhor sp hqwdqg
wkh glj lwdol} dwlr q r i hgxf dwlr q1Vkh f xuuhqwo| df wv dv
Sulqf lsdo Uhvhduf k Vf lhqwlvwlq Kçp h Xqlyhuvlw| r i
Dssolhg Vf lhqf hv dqg ohdgv wkh I xwxuh Z r un
Uhvhduf k ) Ghyhor sp hqw Whdp z lwk d ir f xv dqg
lqwhuhvwr q h{ sor ulqj wudqvir up lqj z r un/ ixwxuh vnloov
r i sur ihvvlr qdov/ dqg f r qwlqxr xv ohduqlqj 1Khuz r unv
kdyh ehhq sxeolvkhg lq lqwhuqdwlr qdomr xuqdov vxf k
dv F.mf bsojoh boe Fevdbujpo- Dpn qvuf s ' Fevdbujpo-
dqg Jouf sobujpobm Kpvsobm gps Dspt t .Ejtdjqmjobsz
Tvckf dut jo Fevdbujpo/

Odxud Odp ehuj kr ogv d p dvwhu•v ghj uhh lq Sr olwlf do
Vf lhqf h iur p wkh Xqlyhuvlw| r i Khovlqnl +534; ,1
Odp ehuj z r unv dv d sur mhf wuhvhduf khudwwkh KDP N
Hgx uhvhduf k xqlw dw Kçp h Xqlyhuvlw| r i Dssolhg
Vf lhqf hv1 Khu f xuuhqw uhvhduf k lqwhuhvwv f r yhu d
vf r sh r i wkh vr f ldo vwxglhv r i vf lhqf h dqg
whf kqr or j | / lqwhuglvf lsolqdu| f r ooder udwlr q/
vxvwdlqdelolw| wudqvlwlr qv/ dqg vr f ldo f r p soh{ lw| 1
Odp ehuj ehj dq SkG vwxglhv dw wkh Xqlyhuvlw| r i
Khovlqnl lq 53531 Khu df dghp lf df f r p solvkp hqwv
kdyh ehhq uhf r j ql} hg e| wkh Df dghp | r i I lqodqg
+4vwsodf h lq Ylnvx Vf lhqf h f r p shwlwlr q lq 5345,/ dqg
wkh Xqlyhuvlw| r i Khovlqnl +ehvwp dvwhu•v wkhvlv dz dug
ir uSr olwlf doVf lhqf h lq 534; ,1

Gu1 Dqqxnnd Sdndulqhq kr ogv d SkG lq
Hqylur qp hqwdo Vr oxwlr qv lq Dj ulf xowxuh dqg d
p dvwhu•v ghj uhh lq Fkhp lf do Hqj lqhhulqj 1 Vkh kdv
h{ shuwlvh lq xwlol} lqj dqg wuhdwlqj +sk| vlf do/
f khp lf do/ hq} | p dwlf / hwf 1, sodqw dqg z dvwh edvhg
udz p dwhuldov lq elr ixho sur gxf wlr q1 Fxuuhqwo| vkh
z r unv dv wkh Gluhf wr u r i KDP N Elr uhvhduf k xqlw/
f or vho| i r oor z lqj wkh i lhog r i Elr hf r qr p | iur p
sulp du| sur gxf wlr q wr ydoxh dgghg uhi lqlqj dqg
vp duwvr oxwlr qv1Vkh kdv dovr ehhq wkh ir xqghu r i d
vwduw0xs f r p sdq| lq wkh i lhog r i f luf xoduhf r qr p | 1
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