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Dqvdw} dxijhidvvw zhughq/ ehl ghp glh Yhukdqgoxqjhq �xehu hlqhq Pdunw deodxihq1
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wuxwk lv wkdw wkhuh lv qr hylghqfh iru vxfk fdwdvwursklf fkdqjhv 111 Dqg hyhq li

prghudwh ohyhov ri zduplqj zhuh rffxuulqj/ FR5*v frqwulexwlrq wr wklv wuhqg dqg

wkh h�hfw ri wklv wuhqg rq wkh hqylurqphqw duh xqnqrzq1 Zh gr nqrz wkdw FR5 lv

ehqh�fldo wr kxpdqnlqg dqg gr qrw eholhyh wkdw FR5 lv kduplqj wkh hqylurqphqw

lq dq| zd|1% +Juhhqlqj Hduwk Vrflhw| 4<<<,

_Joredo zduplqj lv suredeo| wkh juhdwhvw wkuhdw wr wkh ixwxuh ri wkh sodqhw1 111

47Qdfk Hqjhov hw do1 +4<<9=4<, jhvfkdk glhv gxufk Dxiuxih ghu Ghxwvfkhq Sk|vlndolvfkhq Jhvhoovfkdiw

xqg hlq Vslhjho0Ohlwwkhpd _Wrg lp Wuhlekdxv% lp Dxjxvw 4<;91
48K�dx�j zlug gdehl dxi h{rjhqh Txhoohq yrq Nolpd�dqghuxqjhq zlh qdw�xuolfkh Vfkzdqnxqjhq ghu

Vrqqhqdnwlylw�dw yhuzlhvhq1
49Ehlgh ]lwdwh vwdpphq yrq ghq Krphsdjhv ghu mhzhloljhq Lqwhuhvvhqjuxsshq lp Lqwhuqhw

+zzz1juhhqlqjhduwkvrflhw|1frp e}z1 zzz1folpdwhqhwzrun1ruj,1
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Ehfdxvh ri jdvhv wkdw kdyh ehhq hplwwhg lq wkh sdvw ~ dqg duh vwloo srxulqj lqwr

wkh dwprvskhuh ~ lw lv douhdg| wrr odwh wr suhyhqw vrph folpdwh fkdqjh1 Krzhyhu/

li zh vwduw uhgxflqj hplvvlrqv qrz/ zh pd|eh deoh wr dyrlg vrph ri wkh zruvw

h�hfwv1% +Folpdwh Dfwlrq Qhwzrun,
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_Wkhuh duh d wuhphqgrxv qxpehu ri xqfhuwdlqwlhv wkdw vwloo qhhg wr eh vhwwohg ehir0

uh zh fdq eh uhdvrqdeo| vxuh wkdw dfwlrq lv zduudqwhg1 Vhfrqg/ zh fdq*w dqwlflsdwh

zkdw vruwv ri whfkqrorjlfdo dgydqfhv pljkw rffxu lq wkh lqwhuyhqlqj shulrg wkdw

pljkw doorz idu pruh h�flhqw dqg ohvv frvwo| frqwuro ru plwljdwlrq vwudwhjlhv wkdq

wkrvh ehiruh xv wrgd|1 = = = lw zrxog rqo| eh suxghqw wr frqwlqxh wr wu| wr dqvzhu

rshq txhvwlrqv derxw folpdwh fkdqjh ehiruh pdnlqj pdmru fkdqjhv wr zhvwhuq

flylol}dwlrq% 1
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4:Hlqh vrofkh Kdowxqj zlug k�dx�j dxfk dov _ohduq wkhq dfw% rghu dxfk _zdlw dqg vhh% eh}hlfkqhw1
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_Lq wklqnlqj derxw krz wr dgguhvv folpdwh fkdqjh lw lv lpsruwdqw wr uhphpehu

wkdw zh ohduq pruh dv wlph sdvvhv1 111 Wklv lv qrw wr vxjjhvw wkdw zh vkrxog sxw r�

ghdolqj zlwk wkh sureohp xqwlo zh xqghuvwdqg lw ehwwhu1 Rq wkh frqwudu|/ uhfrjql0

}lqj wkh vhtxhqwldo qdwxuh ri wkh sureohp jlyhv xv dq dgghg lqfhqwlyh wr dgguhvv

folpdwh fkdqjh qrz1 Wkh ehqh�wv ri rxu srolflhv lqfoxgh qrw rqo| hplvvlrqv uh0

gxfwlrqv dqg wkh frqvhtxhqw plwljdwlrq ri joredo zduplqj/ exw dovr wkh srvvlelolw|

ri ohduqlqj pruh derxw wkh frvwv dqg frqvhtxhqfhv ri rxu srolflhv1 Wklv ohduqlqj

frxog eh xvhg wr dowhu wkh srolflhv dv dqg zkhq wklv ehfrphv qhfhvvdu|1%
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Nrqvxpp�rjolfknhlwhq ehvfkulhehq zhughq/ glh plw ehvwlppwhq Qxw}hq ghu hlq}hoqhq Lqglylgxhq nru0

uhvsrqglhuhq1 ]x ghq Sureohphq ghu Prqhwdulvlhuxqj yhujohlfkh dxfk glh Dxvi�xkuxqjhq lq Urkqhu

xqg Hghqkrihu +4<<9=496,1 Gdv gdehl lqvehvrqghuh dxiwuhwhqgh Sureohp ghu Djjuhjdwlrq yrq Su�dih0

uhq}hq vroo klhu qlfkw glvnxwlhuw zhughq1 Vwdwwghvvhq zlug yrq ghp Nrqvwuxnw hlqhv uhsu�dvhqwdwlyhq

Nrqvxphqwhq dxvjhjdqjhq1
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_111 lq wkh frqwh{w ri folpdwh fkdqjh/ remhfwlyh gdwd rq wkh suredelolwlhv ri doo

ghflvlrq rxwfrphv duh qrw dydlodeoh1 Vxemhfwlyh suredelolwlhv frxog frqfhlydeo| eh

xvhg/ exw lw lv xqolnho| jlyhq wkh udqjh ri ylhzv uhodwhg wr folpdwh fkdqjh khog e|

gl�huhqw lqwhuhvw jurxsv wkdw froohfwlyh djuhhphqw frxog eh uhdfkhg rq vxemhfwlyh

suredelolwlhv iru gl�huhqw rxwfrphv%+LSFF LLL 4<<9=98,
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prghoolhuhq }xp Ehlvslho Shfn xqg Whlvehuj +4<<6, lq lkuhp FHWD0Prghoo Xqvlfkhukhlw dov Huzdu0

wxqjvqxw}hq1 Dxfk lq Yduldqwhq ghv hlq�xvvuhlfkhq GLFH0Prghoov yrq Qrugkdxv +}xvdpphqjhidvvw

lq Qrugkdxv 4<<7,/ vr lq Nrovwdg +4<<7/4<<9, xqg lq Sduu| +4<<6,/ zlug glhvhv Nulwhulxp ehl ghu

qxphulvfkhq Dqdo|vh yhuzhqghw1
54Vlhkh Nhlwk +4<<9,1
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i�?i? TLt�|��i? ìh| @? _�itih 5|i**ic u@**t _�i Bi��U�|i ��E�� �4 5U�@_i?tT@h@4i|ih

r u@**i?� �@? !@?? i�?u@U� ti�i?c _@tt _�i Bi��U�|i �? E2��� �?_ E2�2� �? r t|i�}i?�

5L4�| }�*| ` �
�Ee

W� 	 f �?_ ` �
2Ee

W� 	 f� ��t E2��� �?_ E2�2� uL*}| �?4�||i*M@h _�i kL?�

!@��|�@| �L? `� tL��ic _@tt `
��
2 Ee� 	 f u��h ` �

2Ee� ' fc �?_ _@4�| _ih �? E�� Mi�@�T|i|i

~�t@44i?�@?}�

��t _ih �??@�4i E2��� uL*}| �i�|ihc _@tt dLEec r� � LEec 7r�o �? e t|i�}|c tLuih? r 	 7r

}�*|� #@�ih ih}�M| t�U�G

LEec r�� LEec 7r� B LEefc r�� LEefc 7r� �?_

LEec r�� LEefc r� B LEec 7r�� LEefc 7r� u��h e B efc r � 7r � E2����



e2 k��WA,w 2� #W, +�ww, #,+ `�Ow6�O+A5��55,

,t uL*}|c _@tt _�i Bi��U�|i ��ELEec r� � LEefc r�� �? E2��� �? r �@U�ti?c u@**t e : efc

�i_LU� u@**i?c u@**t e 	 ef }�*|� #@4�| �t| ` �
�Ee

W� 	 fc u@**t eW : efc �i_LU� ` �
�Ee

W� : f

u��h eW 	 ef� #�it �4T*�3�ih| _�i �i�@�T|�?} E���c _@ @�t E2��� �?4�||i*M@h ` ��
� Ee� 	 f

uL*}|� "�,�#�

�i�i�t �L? �hLTLt�|�L? 2��G

E�� N4 _i? ~�t@44i?�@?} 3��tU�i? eW� �?_ eW2 3� 3i�}i?c ��h_ _ih ~�@�*ih _ih hiU�|i?

5i�|i �L? E2�2� @? _ih 5|i**i e ' eW� @*t i�?i 6�?!|�L? �L? �T Mi|h@U�|i|G

-M7E�T � G'

]
��ELEeW�c r�� �T �dLeEe

W�c r�o_ZEr� �

#@Mi� uL*}| @�t E2��� _@tt -M7Ef� ' f� #�gihi?3�ihi? �L? -M7E�� ih}�M|G

-M7�E�T � '

]
����ELEeW�c r�� �T �dLeEe

W�c r�o_ZEr�

'

] �
��

��E��
��E��

�
��E��dLeEe

W�c r�o_ZEr� � E2��2�
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E~�t|�@?_i _ih ì*|� i T*�3�| �?|ihtU��i_i? �ih_i? !�L??i?c �?_ tL4�| i�?i ~�Lh_?�?}

�L? @̀�htU�i�?*�U�!i�|i? 4�L}*�U� ��h_� #�it !�L??|i 3�4 �i�tT�i* 4�| _ih !*@tt�tU�i?

�@)it� �!|�@*�t�ih�?}thi}i* !L?uLh4 ti�?c Mi� _ih � ��i }iti�i? � _�hU� _@t NT_@�

5:Zlh lq Ndslwho 4 dxvjhi�xkuw/ vlqg glh Nolpdprghooh }1E1 elvkhu qlfkw lq ghu Odjh/ uhjlrqdo vwdun

glvdjjuhjlhuwh �Dqghuxqjhq yrukhu}xvdjhq1



��D� �wA,+��AWV, ��5��A~, S.

|�?} _ih @̀�htU�i�?*�U�!i�|ti�?tU��@|3�?} i�? }h�Lyihitc _i4 R�Lht| U@ti� _@}i}i? i�?

}ih�?}ihit Bi��U�| 3�}iLh_?i| ��h_�

,t }�M| @*tL i�?i V�i*3@�* ��L}*�U�!i�|i?c _�i �itU�hi�M�?} _ih RMi*�iut� �4 O�?M*�U!

@�u _�i k*�4@ThLM*i4@|�! _�hU� ?�U�|@__�|��i �@yi Ek@T@3�|�@|i?� 3� hiU�|uih|�}i?�

#�i t|�@h!ihi Bi��U�|�?} _ih R�Lht| U@tit� �t| 3�?�@U�t| ��**!��h*�U�c !@?? �i_LU� @*t

�?�i?_�?} _it VLht�U�|tTh�?3�Tt }i_i�|i| �ih_i?�

��D �*|ih?@|��i �?t�@|3i

`�i LMi? Mihi�|t ih��@�?|c ��h_i? �? _ih Vih}@?}i?�i�| �ihtU��i_i?i �*|ih?@|��i? 3�h

,h�@h|�?}t?�|3i?4@ �4�ih�?} i?|��U!i*|c }h�Ly|i?|i�*t �4 �@h@_L @ ��i _@t �L? ,**t�

Mih} �??ih�@*M i�?ih ,?|tU�i�_�?}t|�iLh�i ih!*�@hi? 3� !�L??i?�2H �iMi? _i4 �Lh}it|i**�

|i? ��L^�i|�,h�@h|�?}t?�|3i?@?t@|3 �?_ _ih �ih�@?_|i? �L_i**�ih�?} _ih RMi*�iut�

_�hU� i�?i �i?}i �L? @̀�htU�i�?*�U�!i�|i?c �ih�i�ti? �@4ihih �?_ ìMih E�bb2� @�u
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ghu Yhuphlgxqjvdnwlylw�dwhq lp Odxih ghu ]hlw vfkzdqnhq n�rqqhq/ vr gdvv glh Hqwvfkhlgxqj qlfkw phku

dov hlqglphqvlrqdohv Sureohp ehwudfkwhw zhughq ndqq1
9Vrofkh +luuhyhuvleohq, Lqyhvwlwlrqhq lq Yhuphlgxqjvwhfkqrorjlhq zxughq }xp Ehlvslho gxufk Nro0

vwdg +4<<9, lp Udkphq hlqhv vwrfkdvwlvfkhq Zdfkvwxpvprghoov xqwhuvxfkw1
:Ghu Hlqwulww ghu Vfk�dghq huvw dp Hqgh ghu }zhlwhq Shulrgh ndqq jhuhfkwihuwljw zhughq plw ghu

jur�hq ]hlwyhu}�rjhuxqj }zlvfkhq Hplvvlrq xqg Nolpdzlunxqj1 Vroowhq +vlfkhuh, Vfk�dghq ehuhlwv yru0

khu hlqwuhwhq/ vr ndqq glhv lq ghu Qxw}hqixqnwlrq Y 4+�, uh�hnwlhuw zhughq1 Qlfkw dejheloghw zhughq

ndqq vr doohuglqjv glh p�rjolfkh Sidgdek�dqjljnhlw ghu Xpzhowvfk�dghq1 Glhvh hqwvwhkw dxijuxqg ghu

Dek�dqjljnhlw ghu Dqsdvvxqjvi�dkljnhlw ghu ehwur�hqhq �Rnrv|vwhph yrq ghu Jhvfkzlqgljnhlw hlqhv

Whpshudwxudqvwlhjv1
;]xu Ohehqvgdxhu xqg Deedxudwh vlhkh LSFF L +4<<9/ fk1 5, xqg dxfk Plfkdholv +4<<9,1
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W?|ihitt@?| �t| tL4�| _�i 6h@}ic LM 3��tU�i? _i4 ìh| _it wih?i?t �?_ _ih , �t|i?3
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:Vr p�xvvwh lq ghu Uhjho glh Vwhxhu huk�rkw e}z1 glh Dq}dko dq ]huwl�ndwhq jhvhqnw zhughq/ vrihuq

glh pdujlqdoh ]dkoxqjvehuhlwvfkdiw i�xu Xpzhowtxdolw�dw �xehu ghq Juhq}yhuphlgxqjvnrvwhq olhjw/ xqg

xpjhnhkuw1 I�xu glh vfkzlhuljh Ehvwlppxqj glhvhu Pdujlqdoju�r�hq n�rqqwh dxi gluhnwh xqg lqgluhn0

wh Phwkrghq/ zlh }xp Ehlvslho dxi glh ghu nrqwlqjhqwhq Hydoxlhuxqj rghu glh Uhlvhnrvwhqphwkrgh/

}xu�xfnjhjul�hq zhughq1 Hlqhq �Xehueolfn jhehq Kdqoh| xqg Vsdvk +4<<8,1
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plw hlq hlqkhlwolfkhu Vwhxhuvdw} }x hlqhu h�}lhqwhq Doorndwlrq i�xkuhq ndqq1
<Gdv Prghoo zlug }xq�dfkvw dxvvfkolh�olfk i�xu gdv Lqvwuxphqw ghu Hplvvlrqvvwhxhu irupxolhuw1 Glh

Dqzhqgxqj ghv khu}xohlwhqghq H{lvwhq}ehzhlvhv dxi hlq ]huwl�ndwhuhjlph zlug vs�dwhu dov Dqdorjlh0

vfkoxvv huirojhq1
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43Glhvh Gh�qlwlrq hlqhu U�xfnhuvwdwwxqjvuhjho vfkolh�w lqvehvrqghuh glh ehuhlwv dqjhvsurfkhqh

johlfkp�d�ljh Dxiwhloxqj ghv Dxinrpphqv xqwhu ghq Kdxvkdowhq hlq1 Lq glhvhp Idoo z�duh �k+W , @ W
K 1

Hlqh dowhuqdwlyh P�rjolfknhlw z�duh glh U�xfnhuvwdwwxqj ghv Vwhxhudxinrpphqv oxps0vxp dq glh Ilupd1

Glhvh Uhjho hqwvsulfkw hlqhu U�xfnhuvwdwwxqj gluhnw dq glh Kdxvkdowh jhp�d� lkuhu Jhzlqqdqwhloh xqg

ndqq gdplw lp jhjhehqhq Prghoo lpsohphqwlhuw zhughq gxufk �k+W , @ �kW 1 Dxfk qhjdwlyh U�xfn0

huvwdwwxqjhq dq hlq}hoqh Kdxvkdowh zhughq qlfkw h{sol}lw dxvjhvfkorvvhq/ mhgrfk pxvv jhz�dkuohlvwhw

vhlq/ gdvv nhlq qhjdwlyhv Qhwwrhlqnrpphq dxiwulww1
44Hv zlug gdplw dxfk dqjhqrpphq/ gdvv glh Dq}dko ghu Nrqvxphqwhq/ glh dxv p�rjolfkhuzhlvh

lghdolvwlvfkhq Ju�xqghq lkuh Nrqvxphqwvfkhlgxqjhq zhjhq hlqhv xqwhuvwhoowhq Hlq�xvvhv dxi glh Jh0

vdpwhplvvlrqhq yhu�dqghuq/ yhuvfkzlqghqg jhulqj lvw1
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wlhuwh H{lvwhq} hlqhv hlqghxwljhq jhzlqqpd{lplhuhqghq Surgxnwlrqvsodqhv glh zhlwhuh Dqdo|vh1
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54I�xu ghq Idoo phkuhuhu Iluphq ndqq hlqh �dtxlydohqwh Vwhxhuu�xfnhuvwdwwxqjvuhjho nrqvwuxlhuw zhu0

ghq/ zhqq ghu dq hlqh Ilupd dxvjhjhehqh Dqwhlo dq ]huwl�ndwhq xqdek�dqjlj yrq ghu Jhvdpwdq}dko lvw=

Vhl �kl ghu Dqwhlo ghv Kdxvkdowhv k dq ghu Ilupd l1 Ehnrppw glh Ilupd l ghq Dqwhlo �l dq ghu Jhvdpw0

phqjh ghu dxvjhjhehqhq ]huwl�ndwh nrvwhqorv }xjhwhlow/ vr ehghxwhw glhv hlqhq lpsol}lwhq Jhogwudqvihu

lq K�rkh yrq �l�H dq glhvh Ilupd/ zrehl � ghq ]huwl�ndwhsuhlv xqg H glh Jhvdpwdq}dko dq ]huwl�ndwhq

eh}hlfkqhw1 Ghu Jhvdpwzhuw ghu ]huwl�ndwh lvw dovr W @ �H xqg hqwvsulfkw ghp Vwhxhudxinrpphq/ idoov

hlqh Vwhxhu lq K�rkh yrq � @ � ihvwjhvhw}w z�xugh1 Glh �dtxlydohqwh Vwhxhuu�xfnhuvwdwwxqj dq Kdxvkdow

k hujlew vlfk dovr dxv �k+W , @
S

l �
k
l �

lW 1 Vroowhq gdjhjhq glh dq hlqh Ilupd dxvjhjhehqhq ]huwl�ndwh

uhodwly }x ghu Jhvdpw}huwl�ndwhphqjh ydullhuhq/ vr h{lvwlhuw lq ghu Uhjho nhlqh �dtxlydohqwh Vwhxhuu�xfn0

huvwdwwxqjvuhjho/ gd glh Wudqvihu}dkoxqj qlfkw qxu yrp Jhvdpwzhuw ghu ]huwl�ndwh/ vrqghuq dxfk yrq

ghu ]huwl�ndwhphqjh vhoevw dek�dqjw1 Glh Juxqgyrudxvvhw}xqj ghv H{lvwhq}ehzhlvhv/ hlqh lp Suhlv0

yhnwru xqg ghu K�rkh ghv xpzhowsrolwlvfkhq Lqvwuxphqwhv vwhwljh �Xehuvfkxvvqdfkiudjh/ eohlew mhgrfk

hui�xoow/ vr gdvv hlq dqdorjhu H{lvwhq}ehzhlv glh Huuhlfkedunhlw yrq Sduhwr0H�}lhq} vlfkhuw1
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@4 ,h}iM?�tc _@tt Mi� 4L?LTL*�t|�tU�i4 ì||Mi�ihM _�i ,4�tt�L?tt|i�ih �?|ih�@*M _it

Bhi?3tU�@_i?t uit|}i*i}| �ih_i? tL**|i� Bi�| 4@? _@�L? @�tc _@tt @�U� u��h @**}i4i�?i�

hi ��|3i?u�?!|�L?i? �?|ih R�ih?��?u|�}i?� �??@�4i? i�?i ,h��L��?} _it 5|i�iht@|3it

3�4 +��U!3�} i�?�}ih 6�h4i? @�t _i4 �@h!| u���h|c M*i�M| _�iti ��@h@!|ih�t|�! @�U�

_Lh| ih�@*|i?�

S�� ~�t@44i?u@tt�?}

W? _�iti4 k@T�|i* ��h_i _�i +i}�*�ih�?} i�?ih ��!L?L4�i Mi|h@U�|i|c �? _ih 4L?LTL*�t�
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