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Glh Hydoxdwlrq yrq lq ylwur~V|vwhphq lvw lq ghp klhu yruolhjhqghq Nrqwh{w doojhphlq dov ghu Yhu0
vxfk dq}xvhkhq/ glh Jhvdpwkhlw ghu ehl ghq lq ylwur~V|vwhphq jhphvvhqhq Gdwhq hlqhu Vxevwdq}
}x ghq johlfk}hlwlj yruolhjhqghq Hujheqlvvhq ghu U74~Nodvvl�ndwlrq lq Eh}lhkxqj }x vhw}hq +yjo1
^9`,1 Dxijuxqg ghu Ylho}dko ghu Vxevwdq}hq/ }x ghqhq lq glhvhp Vlqqh yhuzhuweduh Ph�hujhe0
qlvvh yruolhjhq/ zlug gdehl dqjhvwuhew/ vrzrko glh Vwuxnwxu glhvhu Eh}lhkxqjhq }x xqwhuvxfkhq dov
dxfk txdqwlwdwlyh Dxvvdjhq klhu�xehu }x hup�rjolfkhq1 Ohw}wolfk zlug glh Hwdeolhuxqj hlqhu p�rjolfkvw
jxwhq Nodvvl�ndwlrqvuhjho dqjhvwuhew= Dxi ghu Edvlv ghu yruolhjhqghq Gdwhq +ghu %Ohuq%vwlfksureh,
vroo hlqh ]xrugqxqjvuhjho huvwhoow zhughq/ zhofkh }xn�xqiwljh Ehredfkwxqjhq plw p�rjolfkvw nohlqhu
Ihkohuudwh ghumhqljhq Nodvvh }xrugqhw/ zhofkh hlq lq ylyr~Whvw ghuvhoehq Vxevwdq} }xrugqhq z�xugh1
Qhehq ghu Hwdeolhuxqj hlqhu vrofkhq Uhjho zlug dehu dxfk hlqh Ehzhuwxqj lkuhu Nodvvl�ndwlrqvhl0
jhqvfkdiwhq huirughuolfk/ xp gdu�xehu hqwvfkhlghq }x n�rqqhq/ re vlh ghq jhvwhoowhq Dqirughuxqjhq
jhq�xjw1

Glh klhu doojhphlq irupxolhuwhq ]lhoh xqg Nulwhulhq n�rqqhq lq vhku yhuvfklhghqhu Zhlvh nrqnuhwlvlhuw
zhughq1 Glhvhv jhkw ehuhlwv dxv ghq Dqzhqgxqjhq ghu olqhduhq xqg ghu qlfkw~sdudphwulvfkhq Glv0
nulplqdq}dqdo|vh +vlhkh ^9`, khuyru1 Zhlwhuh/ klhuyrq xqwhuvfklhgolfkh Nrqnuhwlvlhuxqjhq zxughq lq
}zhl }xv�dw}olfk dqjhzhqghwhq pxowlyduldwhq vwdwlvwlvfkhq Yhuidkuhq }xu Xqwhuvxfkxqj ghu Eh}lhkxq0
jhq }zlvfkhq lq ylwur~ xqg lq ylyr~Hujheqlvvhq yhuirojw1 Ghu Juxqg i�xu lkuh Dqzhqgxqj olhjw lq
irojhqghp= Hlqhuvhlwv lvw lq Ehwudfkw }x }lhkhq/ gd� glh Eh}lhkxqjhq }zlvfkhq ehlghq Yduldeohqehuh0
lfkhq }xu lq ylyr~ xqg lq ylwur~Xqwhuvxfkxqj lq vwdunhp Dxvpd�h qlfkw~olqhdu xqg lq krkhp Judgh
yrq Zhfkvhozlunxqjhq jhsu�djw vhlq n�rqqwhq1 ]xp dqghuhq lvw }x ehu�xfnvlfkwljhq/ gd� Ihkonodvvl0
�ndwlrqhq yhuvfklhghqhu Duw +Qlfkw~Hunhqqhq ghu Wr{l}lw�dw rghu i�dovfkolfkh Hlqwhloxqj dov wr{lvfk,
lp yruolhjhqghq Nrqwh{w xqwhuvfklhgolfk }x ehzhuwhq vlqg1 Glhvhv vroowh vlfk dxfk lq ghu Zdko ghu
vwdwlvwlvfkhq Dqdo|vh lq jhhljqhwhu Zhlvh zlhghuvslhjhoq1
Zhlwhuklq n�rqqwh glh ]lhovhw}xqj hlqhu Dqdo|vh dxfk gdklqjhkhqg yhu�dqghuw zhughq/ gd� pdq qlfkw
yhuvxfkw/ mhgh Vxevwdq} hqwzhghu dov %wr{lvfk% rghu dov %qlfkw~wr{lvfk% }x nodvvl�}lhuhq/ vrqghuq
gd� pdq vwdwwghvvhq qdfk }zhl Foxvwhuq yrq Vxevwdq}hq vxfkw/ ghuhq ]xrugqxqj lq glhvhp Vlqqh
dov vhku vlfkhu dq}xvhkhq lvw/ xqg gd� pdq gdu�xehu klqdxv hlqhq gulwwhq Foxvwhu yrq Vxevwdq}hq
lghqwl�}lhuw/ ehl ghqhq hlqh vrofkh ]xrugqxqj qlfkw p�rjolfk huvfkhlqw1

Glhvh Dvshnwh zhughq ~plw xqwhuvfklhgolfkhu Jhzlfkwxqj~ lq ghq Yhuidkuhq FDUW +vlhkh ^5`,
xqg FEU ehu�xfnvlfkwljw1 Ehlgh Dqv�dw}h zhughq lp Irojhqghq lq mhzhlov hlqhp hljhqhq Devfkqlww
yrujhvwhoow xqg vrgdqq dxi glh Dxvzhuwxqj ghu lq ylwur~V|vwhph dqjhzhqghw1
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Lq ghu Glvnulplqdq}dqdo|vh jhkw pdq yrq }zhl yhuvfklhghqhq Gdwhqv�dw}hq dxv/ zhofkh glh hlq}hoqh
Ehredfkwxqjvhlqkhlw nhqq}hlfkqhq= Hlqhuvhlwv ehvfkuhlew glh +ndwhjrulhooh, Yduldeoh \ plw ghq
p�rjolfkhq Dxvsu�djxqjhq | @ 3> 4> 5> = = = >N/ glh Juxssh rghu Nodvvh/ }x zhofkhu glhvh Ehredfk0
wxqjvhlqkhlw jhk�ruw1 Dqghuhuvhlwv vlqg [�>[2> = = = >[R zhlwhuh Yduldeohq }xu Nhqq}hlfkqxqj ghu
Ehredfkwxqjvhlqkhlw1 Lq ghu Ohuqvwlfksureh vlqg i�xu mhgh Ehredfkwxqjvhlqkhlw +hyhqwxhoo elv dxi
Plvvlqjv, dooh Yduldeohq/ dxi mhghq Idoo mhgrfk glh Yduldeoh \ xqg plqghvwhqv hlqh ghu Yduldeohq
ghv Yhnwruv [ @ +[�>[2> = = = >[R, ehndqqw1 Lq glhvhu Ohuqvwlfksureh ehvwhkw dovr sulq}lslhoo glh
P�rjolfknhlw/ glh +ehglqjwh, Yhuwhloxqj yrq [ lq Dek�dqjljnhlw yrq ghu Nodvvhq}xjhk�ruljnhlw \
hpslulvfk }x xqwhuvxfkhq=

O+[m\ @ |, +| @ 3> 4> = = = >N, +4,

Plw Kloih ghu Nhqqwqlv ghu %d sulrul~Yhuwhloxqj% yrq \ = s� @ S +\ @ l, +l @ 3> 4> = = = >N, zlug
gdudxv xpjhnhkuw dxi glh +ehglqjwh, Yhuwhloxqj yrq \ lq Dek�dqjljnhlw yrq ghu Zhuwhnrqvwhoodwlrq
ghu Yduldeohq [�>[2> = = = >[R +glh %d srvwhulrul~Yhuwhloxqj% yrq \ }x jhjhehqhp [, jhvfkorvvhq=

s�+{, @ S +\ @ lm[ @ { @ +{�> {2> > = = = > {R,, +5,

Glhv zlhghuxp lvw glh Edvlv i�xu hlqh Uhjho }xu Nodvvl�ndwlrq yrq +}xn�xqiwljhq, Ehredfkwxqjvhlq0
khlwhq/ ehl ghqhq glh Juxsshq}xjhk�ruljnhlw | xqehndqqw lvw=
]x ghq jhjhehqhq Zhuwhq { @ +{�> {2> = = = > {R, hlqhu Ehredfkwxqjvhlqkhlw zlug glhvh ghumhqljhq
Nodvvh | }xjhrugqhw/ ehl zhofkhu glh ehuhfkqhwh d srvwhulrul~Zdkuvfkhlqolfknhlw pd{lpdo lvw1 +Gd0
gxufk zlug johlfk}hlwlj glh Zdkuvfkhlqolfknhlw i�xu Ihkonodvvl�ndwlrqhq lq ghu Jhvdpwsrsxodwlrq
plqlplhuw,1

Lp Idoo yrq qxu N @ 5 Juxsshq jhowhq/ idoov glh Yhnwruhq [ ehglqjw +g1k1 jhjhehq \ @ |,
qrupdoyhuwhlow vlqg plw lghqwlvfkhu Nryduldq}pdwul{/ i�xu glh d srvwhulrul~Zdkuvfkhlqolfknhlwhq s�+{,
glh Johlfkxqjhq +yjo1}1E1 ^4`/ V1 467,

orj
s�+{,

sf+{,
@ �f . ��{� . = = =. �R{R +6,

Glh hlq}hoqhq Yduldeohq [� jhkhq gdkhu xqwhu glhvhq Yrudxvvhw}xqjhq olqhdu/ q�dpolfk plw ghq
Nrh�}lhqwhq ��/ lq glh Ehuhfkqxqj ghu d srvwhulrul~Zdkuvfkhlqolfknhlwhq xqg gdplw dxfk lq glh
Nodvvl�ndwlrqvuhjho hlq1 Gdu�xehu klqdxv vlqg lq glhvhpPrghoo nhlqh Zhfkvhozlunxqjhq yrujhvhkhq=
Ghu Hlq�x� ghu Yhu�dqghuxqj }1E1 ghu Yduldeohq [� xp hlqh Hlqkhlw ehhlq�x�w gdv Yhuk�dowqlv ghu
d srvwhulrul~Zdkuvfkhlqolfknhlwhq +lq ghu orjdulwkplhuwhq Vndod, xqdek�dqjlj yrq ghp Vwdqg ghu
Yduldeohq [2> = = = >[R1
Hv ndqq lq nrqnuhwhq Dqzhqgxqjhq Ju�xqgh jhehq/ yrq ehlghq Dqqdkphq de}xjhkhq=

41 Glh Olqhdulw�dw zlug qlfkw dov jhjhehq dqjhvhkhq +xqg hv jlew dqghuhuvhlwv nhlqh ehju�xqghwhq
Dqqdkphq �xehu vsh}lhooh Wudqvirupdwlrqhq/ zhofkh hlqh Olqhdulw�dw hu}hxjhq,1 Glhv lvw lqv0
ehvrqghuh lpphu gdqq ghu Idoo/ zhqq qlfkw dooh Yduldeohq [� dov txdqwlwdwly vrqghuq whlozhlvh
dov ruglqdo vndolhuw rghu txdolwdwly dq}xvhkhq vlqg1

51 Hv zlug dov p�rjolfk dqjhvhkhq/ gd� ghu %Hlq�x�% hlqhu Yduldeohq/ }1E1[� dxi glh d srvwhulrul~
Zdkuvfkhlqolfknhlw s�+{�> {2> = = = > {R,/ lq Dxvpd� +xqg Ulfkwxqj, gdyrq dek�dqjhq ndqq/ zlh
glh Nrqvwhoodwlrq ghu Zhuwh ghu dqghuhq Ehredfkwxqjvyduldeohq {2> {�> = = = > {R lvw1
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Lqvehvrqghuh }xu Hqwghfnxqj vrofkhu %Zhfkvhozlunxqjhq%/ gdehl doohuglqjv lp Udkphq ghu pxo0
wlsohq Uhjuhvvlrq/ zxugh 4<94 yrq PRUJDQ xqg VRQTXLVW gdv Edxpdqdo|vhsurjudpp DLG
@ Dxwrpdwlf Lqwhudfwlrq Ghwhfwlrq hqwzlfnhow +^:`,1 Lq glhvhu Yhuvlrq lvw \ dovr hlqh txdqwlwdwlyh
Yduldeoh/ xqg gdv Surjudpp vxfkw lq hlqhp vfkulwwzhlvhq Yhuidkuhq qdfk Xqwhujuxsshq/ lqqhukdoe
ghuhu mhzhlov hlqh p�rjolfkvw nohlqh Yduldq} eh}�xjolfk \ yruolhjw xqg glh vlfk dqghuhuvhlwv eh}�xjolfk
ghv Plwwhozhuwhv yrq \ p�rjolfkvw vwdun yrqhlqdqghu xqwhuvfkhlghq1 Glhvh Xqwhujuxsshq p�xvvhq
gxufk glh Zhuwh ghu [~Yduldeohq fkdudnwhulvlhuedu vhlq1 Jhqdxhu jhvfklhkw glhv gdgxufk/ gd�
}xq�dfkvw glh jhvdpwh Vwlfksureh xqg gdqdfk glh zhlwhu hqwvwdqghqhq Xqwhujuxsshq gxufk mhzhlov
hlqh Ehglqjxqj ghu Irup %[� � {% +ehl ruglqdohq Yduldeohq [�, rghu %[� 5 if�� > f�2 > = = = > f�aj%
+ehl ndwhjrulhoohq Yduldeohq plw ? M Ndwhjrulhq f�, lq }zhl zhlwhuh Xqwhujuxsshq jhwhlow zhughq/
lq ghqhq glhvh Ehglqjxqj dovr hui�xoow e}z1 qlfkw hui�xoow lvw1 ]x mhghp vrofkhq Vsolw zhughq dooh
Yduldeohq [� xqg dooh lq ghu dqjhjhehqhq Irup p�rjolfkhq Ehglqjxqjhq �xehusu�xiw xqg gdudxv
glhmhqljh dxvjhz�dkow/ glh qdfk ghq dqjhjhehqhq Nulwhulhq glh ehvwh zhlwhuh Dxiwhloxqj olhihuw1 Hlqh
vrofkh uhnxuvlyh Dxiwhloxqj zlug �xeolfkhuzhlvh dov elq�duhu Edxp gdujhvwhoow/ lq ghqhq glh hlq}hoqhq
Xqwhujuxsshq dov Nqrwhq huvfkhlqhq xqg vrofkh Nqrwhq/ glh qlfkw zhlwhu jhwhlow zhughq/ vsh}lhoo
dov Hqgnqrwhq rghu Eo�dwwhu1 Hlqh hwzdljh Zhfkvhozlunxqj ~zlh rehq ehvfkulhehq~ }zlvfkhq
[� xqg [2 lvw dxv hlqhu vrofkhq Gduvwhooxqj ehlvslhovzhlvh gdudq }x hunhqqhq/ gd� ghu Nqrwhq
%[� � {% gxufk glh Yduldeoh [2 zhlwhu jhvsolwwhw zlug/ z�dkuhqg ghu Nqrwhq %[� A {% jdu qlfkw
rghu gxufk hlqh dqghuh Yduldeoh zhlwhu jhwhlow zlug1 +Lp huvwhq Nqrwhq kdw [2 gdqq hlqhq vwdunhq
xqg lqvjhvdpw ghq ju�r�whq %Hlq�x�% dxi \ / lp }zhlwhq mhgrfk nhlqhq ehghxwvdphq rghu }xplqghvw
~yhujolfkhq plw ghq dqghuhq [~Yduldeohq~ qlfkw ghq ju�r�whq Hlq�x�,1

Glh lq glhvhp Dqvdw} hqwzlfnhowhq Juxqglghhq zxughq yrq EUHLPDQ/ IULHGPDQ/ ROVKHQ
xqg VWRQH zlhghu dxijhqrpphq/ lq zhvhqwolfkhq Sxqnwhq zhlwhuhqwzlfnhow xqg 4<;7 xqwhu ghp
Qdphq FDUW @ Fodvvl�fdwlrq Dqg Uhjuhvvlrq Wuhhv vrzrko dov Prqrjudsklh dov dxfk dov Frp0
sxwhusurjudpp yhu�r�hqwolfkw1 Glh Zhlwhuhqwzlfnoxqj xqg Nrqvrolglhuxqj gxufk Euhlpdqq hw do1
glhvhv xuvsu�xqjolfk phku khxulvwlvfk hqwzlfnhowhq Dqvdw}hv ehwuh�hq x1d1=

41 Huzhlwhuxqj dxi Sureohph ghu Glvnulplqdq}dqdo|vh Nodvvl�ndwlrqv~e�dxph,

51 Hlqi�xkuxqj yrq Rswlpdolw�dwvnulwhulhq i�xu hlq}hoqh Vsolwv xqg i�xu ghq jdq}hq Edxp

61 O�rvxqj ghv Sureohpv ghu �Xehunodvvl�ndwlrq gxufk %Suxqlqj% +Vwxw}hq }x zhlw yhu}zhljwhu
E�dxph qdfk yrujhjhehqhq Nulwhulhq,

71 Hlqedx ghu Nuhx}ydolglhuxqj }xu Hu}hxjxqj %yhuo�d�olfkhu% E�dxph +%krqhvw wuhhv%,

]xv�dw}olfkh/ i�xu Dqzhqgxqjhq zlfkwljh Huj�dq}xqjhq ehwuh�hq }1E=

41 Glh Dxvzdko yrq %Vxuurjdw%~Yduldeohq i�xu ghq Idoo ihkohqghu Zhuwh ehl hlqhu Vsolw~Yduldeohq
+gdgxufk n�rqqhq juxqgv�dw}olfk dooh Ehredfkwxqjvhlqkhlwhq lq glh Dqdo|vh hlqeh}rjhq zhu0
ghq,1

51 Glh P�rjolfknhlw/ glh %Nrvwhqixqnwlrq% i�xu glh Ehohjxqj ghu yhuvfklhghqhq P�rjolfknhlwhq }xu
Ihkonodvvl�ndwlrq +lp 5~Juxsshq~Idoo glh idovfk~srvlwlyh xqg idovfk~qhjdwlyh Nodvvl�ndwlrq,
�h{leho }x vwhxhuq1

2�2 �?�i?_�?} �L? ��+A @�u _�i +e�� k*@tt��!@|�L?

Glh Dxvzhuwxqj ehuxkw dxi ghq lq ylwur~ xqg lq ylyr~Xqwhuvxfkxqjhq yrqQ @ 467 Vxevwdq}hq1 Glh
ghwdloolhuwh Gduvwhooxqj ghu Phvvxqjhq vrzlh glh Ehvfkuhlexqj ghu i�xu glh Nodvvl�ndwlrq ehqxw}whq
Phunpdoh lvw ghp Duwlnho yrq V1JODVHU lp yruolhjhqghq Wdjxqjvedqg +^9`, }x hqwqhkphq1 Lqv0
ehvrqghuh zxughq glhvhoehq Yduldeohq zlh gruw }xu Ehvfkuhlexqj ghu lq ylwur~Phvvxqjhq +glh
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%[~Yduldeohq, ehqxw}w xqg hehqvr glhvhoeh ]xrugqxqj ghu Vxevwdq}hq lq glh Ndwhjrulh % U74%
plw ghu Nxu}eh}hlfkxqj %uhl}hqgh% +q @ 7;, Vxevwdq} e}z1 lq glh Ndwhjrulh %qlfkw uhl}hqgh%
Vxevwdq} +q @ ;9,1 Ohgljolfk dxi glh orjdulwkplhuwhq Yhuvlrqhq ghu Ph�ju�r�hq zxugh yhu}lfkwhw/
gd yrq FDUW rkqhklq qxu gdv Ruglqdoqlyhdx ghu Vndohq dxvjhqxw}w zlug1

Nuhx}ydolglhuxqj

Glh Edxpdqdo|vhq zxughq plw 43~idfkhu Nuhx}ydolglhuxqj gxufkjhi�xkuw1 Glhv ehghxwhw/ gd� }xu
Huplwwoxqj ghu Ihkonodvvl�ndwlrqvudwhq hlq }xi�doolj dxvjhz�dkowhu Dqwhlo yrq 43( ghu Vwlfksureh
yru ghu Huvwhooxqj ghv Nodvvl�ndwlrqvedxphv holplqlhuw zxugh/ xqg gd� glh dxi ghq yhueohlehqghq
<3( ghu I�dooh edvlhuhqgh Nodvvl�ndwlrqvuhjho dxi glhvh }xyru holplqlhuwhq I�dooh dqjhzhqghw zxugh1
Lqvjhvdpw zxugh glhvh Sur}hgxu 43 pdo gxufkjhi�xkuw/ zrehl glh Dxvzdko ghu mhzhlov holplqlhuwhq
I�dooh ydullhuwh/ vr gd� dp Hqgh glh jhvdpwh Vwlfksureh ehwur�hq zdu1
Ehl glhvhp Yrujhkhq zlug glh Ihkonodvvl�ndwlrqvzdkuvfkhlqolfknhlw rkqh v|vwhpdwlvfkh Yhu}huuxqj
jhvfk�dw}w +xqg gdgxufk lp Vfkqlww qlfkw xqwhuvfk�dw}w/ zlh hv ehl uhlqhu %Uhvxevwlwxwlrq%/ g1k1 ehl
Dqzhqgxqj ghu Nodvvl�ndwlrqvuhjho dxi jhqdx glh I�dooh/ glh }xu Huvwhooxqj ghu Nodvvl�ndwlrqvuhjho
ehqxw}w zxughq/ }x huzduwhq lvw,1

%Nrvwhq% i�xu Ihkonodvvl�ndwlrq

Dqvwhooh ghu Ihkonodvvl�ndwlrqvzdkuvfkhlqolfknhlw lvw hv k�dx�j dxfk vlqqyroo/ glh Ihkonodvvl�nd0
wlrqvnrvwhq }xu Ehzhuwxqj hlqhu Nodvvl�ndwlrqvuhjho }x ehqxw}hq1 Gdgxufk huk�dow pdq glh P�rjolfknhlw/
yhuvfklhghqh Duwhq yrq Ihkonodvvl�ndwlrqhq xqwhuvfklhgolfk vwdun }x %ehvwudihq%1 Lp Idooh ghu
Hqwvfkhlgxqj �xehu glh ]xjhk�ruljnhlw hlqhu Vxevwdq} }xu Nodvvh U74 o�d�w vlfk glhvhv lq ghu irojhq0
ghq Wdehooh hlqidfk gduvwhoohq=

Wdwv�dfkolfkh Nodvvh= Nodvvl�ndwlrq dov= %Nrvwhq%=

3 @ qlfkw uhl}hqg 4 @ U74 +%uhl}hqg%, Nf�

4 @ U74 +%uhl}hqg%, 3 @ qlfkw uhl}hqg N�f

Vhw}w pdq lp Idoo hlqhu ulfkwljhq Nodvvl�ndwlrq qrfk glh Nrvwhq dxi ghq Zhuw Qxoo/ vr huuhfkqhq
vlfk gdudxv glh }x huzduwhqghq Nrvwhq hlqhu Nodvvl�ndwlrqvuhjho U lqvjhvdpw dov

H+N, @ Nf� S +U @ 4m\ @ 3, S +\ @ 3, .N�f S +U @ 3m\ @ 4, S +\ @ 4, +7,

zrehl plw S +U @ lm\ @ m, glh ehglqjwh Zdkuvfkhlqolfknhlw i�xu glh ]xrugxqj }xu Nodvvh l eh}hlfk0
qhw lvw/ idoov glh Vxevwdq} wdwv�dfkolfk }xu Nodvvh m jhk�ruw +l> m @ 3> 4,1

URF~Nxuyhq

Lq ghq irojhqghq Dxvzhuwxqjhq zxugh gdv Yhuk�dowqlv ghu Ihkonodvvl�ndwlrqvnrvwhq=

� @
N�f

Nf�

+8,

ydullhuw1 Ghu Juxqg klhui�xu olhjw gdulq/ gd� lp yruolhjhqghq Nrqwh{w gdv i�dovfkolfkh �Xehuvhkhq
hlqhu wr{lvfkhq Vxevwdq} dov vfkzhuzlhjhqghu dqjhvhkhq zlug dov ghu xpjhnhkuwh Ihkohu> glhvhv
yhuodqjw hlqhq k�rkhuhq Zhuw i�xu N�f dov i�xu Nf�= � lvw A 4 }x z�dkohq1 Gdu�xehu klqdxv huk�dow
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pdq lq Dek�dqjljnhlw yrq ghu Zdko yrq � xqwhuvfklhgolfkh +ehglqjwh, Ihkonodvvl�ndwlrqvzdkuvfkhlq0
olfknhlwhq xqg gdplw dxfk ehglqjwh Zdkuvfkhlqolfknhlwhq i�xu ulfkwljh Nodvvl�ndwlrq=

S +U @ 4m\ @ 4, @ Vhqvlwlylw�dw +9,

S +U @ 3m\ @ 3, @ Vsh}l�w�dw +:,

Hlqh v|vwhpdwlvfkh Yduldwlrq yrq � hup�rjolfkw hv gdkhu/ gdv Wuhqqyhup�rjhq ghv Gdwhqvdw}hv lqvjh0
vdpw lq Irup hlqhu URF~Nxuyh +zhofkh }x mhghp � gdv Zhuwhsddu yrq Vhqvlwlylw�dw xqg Vsh}l�w�dw
dov hlqhq Sxqnw lp +3> 4, � +3> 4,~Nrruglqdwhqnuhx} hqwk�dow, gdu}xvwhoohq1 Hlqh nrqwlqxlhuolfkh
Yhu�dqghuxqj yrq � hu}hxjw gdehl mhgrfk qxu }x hlq}hoqhq/ glvnuhwhq Zhuwhq mhzhlov hlqhq qhxhq
Nodvvl�ndwlrqvedxp/ vr gd� glh URF~%Nxuyh% klhu qxu dxv hlq}hoqhq Sxqnwhq ehvwhkw1

Dee1 4= URF~Nxuyh i�xu glh FDUW~Dqdo|vh ehl v|vwhpdwlvfkhu Yduldwlrq ghu Nrvwhqixqnwlrq

Gdv Hujheqlv glhvhu Dxvzhuwxqj lvw lq Dee1 4 gdujhvwhoow1 Hv ndqq zlh irojw lqwhusuhwlhuw zhughq=

41 Gxufk FDUW zlug hlqh ju�r�huh Dq}dko yrq Nodvvl�ndwlrqve�dxphq jhqhulhuw/ glh dxfk lq ghu
xqyhu}huuwhq Ehzhuwxqj gxufk glh Nuhx}ydolglhuxqj hlq ghxwolfk srvlwlyhv Wuhqqyhup�rjhq
dxizhlvhq +Yhujohlfk plw ghu Gldjrqdohq/ glh gxufk uhlqh ]xidoov}xrugqxqj/ g1k1 rkqh Nhqqw0
qlv ghu [~Yduldeohq huuhlfkedu lvw,1

51 ]lhkw pdq qxu glh qlfkw~wulyldohq Nodvvl�ndwlrqve�dxph +lq ghqhq dovr qlfkw glh Vhqvlwlylw�dw
rghu glh Vsh}l�w�dw johlfk Qxoo lvw, lq Ehwudfkw/ vr olhjw glh k�rfkvwh huuhlfkeduh Vsh}l�w�dw
ehl <7(/ glh k�rfkvwh huuhlfkeduh Vhqvlwlylw�dw mhgrfk qxu ehl :8(1 Zhughq Vhqvlwlylw�dw xqg
Vsh}l�w�dw johlfk ehzhuwhw/ vr lvw ghu rswlpdoh Edxp +Vhqvlwlylw�dw . Vsh}l�w�dw @ pd{lpxp,
gxufk ghq Sxqnw plw ghq Zhuwhq :8( xqg :<( i�xu Vhqvlwlylw�dw xqg Vsh}l�w�dw jhnhqq}hlfkqhw1

61 Ehl Dxvzdko glhvhv Edxphv xqg Dqzhqgxqj ghu hqwvsuhfkhqghq Nodvvl�ndwlrqvuhjho p�x�wh
dovr gdplw jhuhfkqhw zhughq/ gd� 58( ghu U74~Vxevwdq}hq qlfkw dov vrofkh hundqqw xqg gd�
johlfk}hlwlj 54( ghu qlfkw~uhl}hqghq Vxevwdq}hq dov U74~Vxevwdq} nodvvl�}lhuw z�xughq1

8



71 Glh Hujheqlvvh i�xu Vhqvlwlylw�dw xqg Vsh}l�w�dw vlqg ju�r�hqrugqxqjvp�d�lj plw ghqhq ghu olqh0
duhq xqg ghu qlfkw~sdudphwulvfkhq Glvnulplqdq}dqdo|vh +vlhkh ^9`, yhujohlfkedu1

%Suxqlqj%

I�xu glh zhlwhuh Gduvwhooxqj ghu Hujheqlvvh zxugh ghu rehq q�dkhu fkdudnwhulvlhuwh %rswlpdoh% Edxp
plw :8( Vhqvlwlylw�dw xqg :<( Vsh}l�w�dw +mhzhlov huplwwhow gxufk Nuhx}ydolglhuxqj, dxvjhz�dkow1 Glh
rehq ehvfkulhehqh Sur}hgxu ghu Nuhx}ydolglhuxqj zlug ehl FDUW johlfk}hlwlj gd}x ehqxw}w/ xp
}x hqwvfkhlghq/ zhofkh Yhu}zhljxqjhq ghv Edxphv lp qdfkklqhlq zlhghu u�xfnj�dqjlj jhpdfkw zhu0
ghq p�xvvhq +%Vwxw}hq% rghu %suxqlqj% ghv Edxphv,/ gd vlh hlqh �Xehudqsdvvxqj dq glh Gdwhq ghu
Vwlfksureh gduvwhoohq xqg vlfk ehl ghu ]xrugqxqj qhxhu I�dooh dov Yhuvfkohfkwhuxqj ghu Nodvvl�nd0
wlrqvuhjho huzhlvhq1

Glhvh Uhjho �xehu gdv Vwxw}hq }x zhlw yhu}zhljwhu E�dxph lvw qlfkw jdq} hlqghxwlj1 Glhv olhjw gdudq/
gd� glh Vfk�dw}xqj ghu Ihkonodvvl�ndwlrqvnrvwhq +gxufk glh Nuhx}ydolglhuxqj, plw }xidoovehglqjwhq
Xqvlfkhukhlwhq yhuexqghq lvw1 Ehl Ehu�xfnvlfkwljxqj glhvhu Vwuhxxqjhq ndqq pdq ~xqwhu Klq0
qdkph jhulqjhu Dezhlfkxqj yrq ghq plqlpdohq +jhvfk�dw}whq, Ihkonodvvl�ndwlrqvnrvwhq~ ghxwolfk
hlqidfkhuh Nodvvl�ndwlrqve�dxph hukdowhq1 Glh guhl qdfkirojhqg gdujhvwhoowhq Nodvvvl�ndwlrqve�dxph
+Dee1 5/ 8 xqg 9, hqwvsuhfkhq Ihkonodvvl�ndwlrqvnrvwhq yrq 8;(/ 98( xqg 9<( lp Yhujohlfk }xu
%]xrugqxqj rkqh Lqirupdwlrq%/ ehl zhofkhu dooh Vxevwdq}hq +dxijuxqg lkuhv huk�rkwhq Dqwhlov lq
ghu Vwlfksureh> v1r1, lq glh Nodvvh %qlfkw uhl}hqg% hlqjhvwxiw zhughq1 Yrp rswlpdohq Edxp +86(
uhodwlyh Ihkonodvvl�ndwlrqvnrvwhq, vlqg vlh 4=3> 4=8 e}z1 5=3 Vwdqgdugdezhlfkxqjhq +v @ ;1:(, ghu
uhodwlyhq Nrvwhq hqwihuqw1

n = 134
"Rest"
36%

n = 23
"R41"
91%

n = 111
"Rest"
24%

n = 15
"R41"
60%

n = 6
"R41"
100%

n = 9
"Rest"
33%

n = 96
"Rest"
19%

n = 28
"Rest"
43%

n = 12
"Rest"
17%

n = 2
"R41"
100%

n = 10
"Rest"

0%

n = 16
"R41"
63%

n = 9
"R41"
89%

n = 7
"Rest"
29%

n = 68
"Rest"

9%

n = 27
"Rest"
22%

n = 4
"R41"
75%

n = 23
"Rest"

3%

n = 2
"R41"
100%

n = 21
"Rest"

5%

n = 41
"Rest"

0%

 mzk10 <= 109  mzk10 > 109

 fg50mw <= 0.068  fg50mw > 0.068

 wasserl = 1  wasserl = 0  geo_mw <= 3.04  geo_mw > 3.04

 mzh100 <= 42.1  mzh100 > 42.1 mzk10 <= 189  mzk10 > 189

 loeskat = 0  loeskat =1,2,3,4,5 loeskat = 0,1,2  loeskat = 3,4,5  mzk10 <= 219  mzk10 > 219

 mzk100 <= 201  mzk100 > 201

Dee1 5= Nodvvl�ndwlrqvedxp plw uhodwlyhq Ihkonodvvl�ndwlrqvnrvwhq yrq 8;( +plw Idoo}dko/
]xrugqxqj xqg Dqwhlo U740Vxevwdq}hq lq ghq hlq}hoqhq Nqrwhq,
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Lqwhusuhwdwlrq

Lq mhghp Nqrwhq ghv Edxphv lvw }xq�dfkvw glh Dq}dko ghu Vxevwdq}hq dqjhjhehq/ glh gdulq hqwkdo0
whq vlqg/ glh dovr ghq Ehglqjxqjhq jhq�xjhq/ gxufk zhofkh ghu mhzhloljh Nqrwhq fkdudnwhulvlhuedu
lvw1 Glh }zhlwh ]dko jlew mhzhlov ghq Sur}hqwvdw} ghumhqljhq Vxevwdq}hq lq ghp Nqrwhq dq/ glh
lp lq ylyr~Whvw dov %U74%/ dov %uhl}hqg% nodvvl�}lhuw zxughq1 Gxufk glh vxn}hvvlyh Dxivsdowxqj
vroowh glh ]xrugqxqj }x ghu Nodvvh %uhl}hqg% rghu %qlfkw~uhl}hqg% p�rjolfkvw hlqghxwlj vhlq/ g1k1
glh Sur}hqwv�dw}h vroowhq p�rjolfkvw qdkh ehl 3( rghu 433( olhjhq1 +Glhv zlug lq ^5` jhqdxhu gxufk
glh %lpsxulw|%~ixqfwlrq gh�qlhuw1,
Gxufk glh huvwh Dxivsdowxqj zlug glh Jhvdpwvwlfksureh plw lqvjhvdpw 69( U740Vxevwdq}hq lq
}zhl Xqwhujuxsshq +Nqrwhq, plw <4( e}z1 57( U740Vxevwdq}hq jhwhlow1 Ghu huvwh Nqrwhq zlug
gdehl gxufk glh Ehglqjxqj %p}n43 ? 43<% fkdudnwhulvlhuw1 Hu xpid�w dovr jhqdx glh Vxevwdq}hq/
ghuhq %Plwwhozhuw ghu Uhdnwlrqv}hlw elv }xu Nrdjxodwlrq ehl Uhl}lqgh{ 43(% +p}n43, nohlqhu dov
43< lvw1 Hv kdqghow vlfk gdehl xp 56 Vxevwdq}hq/ yrq ghqhq 54 lp lq ylyr~Whvw dov U74 nodvvl�}lhuw
zxughq1 Glhvhu Nqrwhq zlug qlfkw zhlwhu jhvsolwwhw= hu ndqq qlfkw gxufk hlqhq zhlwhuhq Vsolw lq
}zhl zhvhqwolfk %uhlqhuh% Nqrwhq dxijhwhlow zhughq1 Lq ghu Nodvvl�ndwlrqvuhjho ghv Edxphv zhughq
dooh Vxevwdq}hq/ glh dxijuxqg lkuhu lq ylwur~Whvwhujheqlvvh lq glhvhq Nqrwhq idoohq/ dov %uhl}hqg%
nodvvl�}lhuw1 Glhvhv lvw gxufk glh hqwvsuhfkhqgh Nhqq}hlfkqxqj xqwhu ghp +uhfkwhfnlj gdujhvwhoo0
whq, Hqgnqrwhq eh}hlfkqhw1

Ghu }zhlwh Nqrwhq ghv huvwhq Vsolwv ndqq lp Jhjhqvdw} }xp huvwhq Nqrwhq gxufk hlqhq zhlwh0
uhq Vsolw lq hlqhq olqnhq Nqrwhq plw hlqhu ghxwolfk k�rkhuhq +93(, xqg hlqhq uhfkwhq plw hlqhu
qlhguljhuhq U74~Udwh +4<(, dxijhwhlow zhughq1 Ghu olqnh Nqrwhq eloghw gdehl zlhghuxp hlqhq Hqg0
nqrwhq1 Hu lvw lqvjhvdpw gdgxufk fkdudnwhulvlhuedu/ gd� hu dooh Vxevwdq}hq plw krkhp p}n43~Zhuw
+p}n43 � 43<, xqg johlfk}hlwlj qlhguljhp ij83pz~Zhuw +ij83pz ? 3139;, xpid�w +ij83pz lvw
ghu Plwwhozhuw ghu ij83~Zhuwh sur Vxevwdq}/ zrehl glh HF83~Zhuwh i�xu Qhxwudourw plw hlqhp Sur0
judpp ILWJUDSK huplwwhow zxughq,1 Vxevwdq}hq lq glhvhp Hqgnqrwhq z�xughq lq }xn�xqiwljhq
Xqwhuvxfkxqjhq dov %U74% nodvvl�}lhuw1 Lq ghu yruolhjhqghq Ohuqvwlfksureh hqwk�dow hu 48 Vxe0
vwdq}hq/ yrq ghqhq lp wdwv�dfkolfk gxufkjhi�xkuwhq lq ylyr~Whvw < Vxevwdq}hq dov U74 hlqjhvwxiw
zxughq1

Hlqh jhqdxhuh Xqwhuvxfkxqj ghu Yduldeohq ij83pz }hljw/ gd� lku Wuhqqyhup�rjhq +eh}�xjolfk ghu
Nodvvh U74, qlfkw qxu ghvkdoe huvw qdfk ghp huvwhq Vsolw %}xp ]xjh nrppw%/ zhlo lq ghu Jhvdpw0
vwlfksureh glh Yduldeoh p}n43 glhveh}�xjolfk grplqdqw lvw1 Ylhophku ndqq ij83pz lp Nqrwhq
%p}n43 � 43<% wdwv�dfkolfk vhku ylho ehvvhu dov lq ghu Jhvdpwsrsxodwlrq }xu Wuhqqxqj ghu U740
Vxevwdq}hq ehlwudjhq1 Glhv jhkw dxv ghq ehlghq Deelogxqjhq 6 xqg 7 khuyru/ lq ghqhq glh nxpxod0
wlyh Yhuwhloxqj glhvhu Yduldeohq mhzhlov i�xu ehlgh Nodvvhq hlqpdo lq ghu Jhvdpwvwlfksureh xqg gdqq
lp jhqdqqwhq Nqrwhq gdujhvwhoow lvw1 Lqvjhvdpw lvw klhulq hlq Ehlvslho i�xu hlqh Zhfkvhozlunxqj }x
vhkhq/ xqg }zdu vsh}lhoo ghu Yduldeohq p}n43 xqg ij83pz lq eh}xj dxi glh Nodvvl�ndwlrqvyduldeoh \ 1

:



Dee1 6= Nxpxodwlyh Yhuwhloxqj yrq ij83pz lq ghu Jhvdpwvwlfksureh

Dee1 7= Nxpxodwlyh Yhuwhloxqj yrq ij83pz i�xu Vxevwdq}hq plw huk�rkwhp p}n43~Zhuw

Lq ghu klhu dqjhjhehqhq Zhlvh ndqq ghu Edxp elv lq dooh vhlqh Hqgnqrwhq klq yhuirojw xqg lq0
whusuhwlhuw zhughq1 Lqvjhvdpw i�doow gdehl x1d1 dxi/ gd� glh Hqgnqrwhq whlozhlvh vhku vfkzdfk
ehvhw}w vlqg1 Zhqq lq hlqhp vrofkhq Idoo }xv�dw}olfk glh Fkdudnwhulvlhuxqj ghv Hqgnqrwhqv gxufk

;



glh Vsolw~Yduldeoh hlqhuvhlwv xqg gxufk lkuh U74~K�dx�jnhlwvudwh dqghuhuvhlwv qlfkw plw ghq txdolwd0
wlyhq Yrulqirupdwlrqhq �xehu glh xqwhuvxfkwhq ]xvdpphqk�dqjh �xehuhlqvwlppw/ vr zlug pdq vrofkh
Vsolwv hkhu dov %}xidoovehglqjw% hlqvfk�dw}hq1 Glhv i�xkuw gd}x/ gd� pdq qdfk ghq rehq ehvfkulhehqhq
�Xehuohjxqjhq gxufk glh Ehu�xfnvlfkwljxqj ghu 4~ elv 5~idfkhq Vwuhxxqj ghu jhvfk�dw}whq Ihkonodv0
vl�ndwlrqvnrvwhq }x zhlwhuhp %Vwxw}hq% ghv klhu ehvfkulhehqhq Edxphv nrppw xqg gdplw }x ghq
lq Deelogxqjhq 8 xqg 9 gdujhvwhoowhq yhuhlqidfkwhq Nodvvl�ndwlrqve�dxphq1

n = 134

n = 23
"R41"
91%

n = 111

n = 15
"R41"
60%

n = 96
"Rest"

n = 28
"Rest"

n = 12
"Rest"

n = 2
"R41"
100%

n = 10
"Rest"

0%

n = 16
"R41"
63%

n = 68
"Rest"

9%

 mzk10 <= 109  mzk10 > 109

 fg50mw <= 0.068  fg50mw > 0.068

 geo_mw <= 3.04  geo_mw > 3.04

 mzk10 <= 189  mzk10 > 189

 loeskat = 0,1,2  loeskat = 3,4,5

Dee1 8= Nodvvl�ndwlrqvedxp plw uhodwlyhq Ihkonodvvl�ndwlrqvnrvwhq yrq 98( +plw Idoo}dko/
]xrugqxqj xqg Dqwhlo U740Vxevwdq}hq lq ghq hlq}hoqhq Nqrwhq,

<



n = 134

n = 23
"R41"
91%

n = 111

n = 15
"R41"
60%

n = 96
"Rest"
19%

 mzk10 <= 109  mzk10 > 109

 fg50mw <= 0.068  fg50mw > 0.068

Dee1 9= Nodvvl�ndwlrqvedxp plw uhodwlyhq Ihkonodvvl�ndwlrqvnrvwhq yrq 9<( +plw Idoo}dko/
]xrugqxqj xqg Dqwhlo U740Vxevwdq}hq lq ghq hlq}hoqhq Nqrwhq,

Dqzhqgxqj hlqhv Nodvvl�ndwlrqvedxphv
Glh Dqzhqgxqj hlqhv Nodvvl�ndwlrqvedxphv dxi qhxh Vxevwdq}hq kdw jhjhq�xehu ghu olqhduhq Glv0
nulplqdq}dqdo|vh ghq Yruwhlo/ gd� qlfkw juxqgv�dw}olfk dooh Yduldeohq ghv Nodvvl�ndwlrqvedxphv
wdwv�dfkolfk hukrehq zhughq p�xvvhq +lq ghu olqhduhq Glvnulplqdq}dqdo|vh p�xvvhq dooh Yduldeohq ghu
Glvnulplqdq}ixqnwlrq }xu Yhui�xjxqj vwhkhq,1 Lvw ehlvslhovzhlvh glh %Uhdnwlrqv}hlw elv }xu Nrdjx0
odwlrq ehl Uhl}lqgh{ 43(% +p}n43, nohlqhu dov 43< vhf1/ vr vwhkw qdfk ghq Hqwvfkhlgxqjve�dxphq ghu
Deelogxqjhq 5/ 8 xqg 9 lkuh Nodvvl�}lhuxqj dov %U74% ehuhlwv ihvw/ vr gd� nhlqh zhlwhuhq Phvvxqjhq
huirughuolfk vlqg1
Ehl ihkohqghq Gdwhq lvw lq ghu olqhduhq Glvnulplqdq}dqdo|vh nhlqh ]xrugqxqj p�rjolfk> FDUW elh0
whw i�xu vrofkh I�dooh mhgrfk Huvdw}yduldeoh +%vxuurjdwh%, dq1 Ehlvslhovzhlvh zlug ehlp huvwhq Vsolw
ghv Edxphv/ zhqq glh Yduldeoh p}n43 qlfkw hukrehq zhughq ndqq/ glh Ehglqjxqj %p}n43 ? 43<
vhf1% gxufk glh Ehglqjxqj %p}k43 ? 57 vhf1% e}z1 gxufk %p}k433 ? 91:6 vhf1% huvhw}w +p}k43
xqg p}k433 eh}hlfkqhq ghq Plwwhozhuw ghu Uhdnwlrqv}hlw elv }xu K�dpruudjklh ehl Uhl}lqgh{ 43(
e}z1 433(,1

Ihkonodvvl�ndwlrqvudwhq
Devfkolh�hqg klhu}x lvw qrfk }x ehphunhq/ gd� dxv ghq Dqjdehq ghu Deelogxqjhq 5/ 8 xqg 9 glh
Ihkonodvvl�ndwlrqvudwhq qdfk ghu Uhvxevwlwxwlrqvphwkrgh ehuhfkqhw zhughq n�rqqhq/ glh pdq dovr
gdgxufk huk�dow/ gd� pdq ghq Nodvvl�ndwlrqvedxp dxi jhqdx glh Vxevwdq}hq dqzhqghw/ glh ehuhlwv
}xu Huvwhooxqj ghv Edxphv ehqxw}w zxughq1 Glhvh Udwhq huvfkhlqhq vwhwv j�xqvwljhu dov glh gxufk glh
rehq ehvfkulhehqh Phwkrgh ghu Nuhx}ydolglhuxqj huplwwhowhq Udwhq1 Uhdolvwlvfkhu +%xqyhu}huuw%,
vlqg mhgrfk glh Hujheqlvvh ghu Nuhx}ydolglhuxqj1 Lq lkuh Ehuhfkqxqj jhkw ~qhehq ghu Vxfkh qdfk
ghq ehvwhq Vfkzhoohqzhuwhq { i�xu glh Vsolwv ghu Irup [ ? { ghu hlq}hoqhq [~Yduldeohq~ vrzrko
glh Yduldeohqvhohnwlrq hlq/ glh plw ghu Dxvzdko hlqhv Edxphv yhuexqghq lvw/ dov dxfk glh Huvhw}xqj
yrq ihkohqghq Zhuwhq gxufk Vxuurjdwyduldeoh1 Ehl }xn�xqiwljhu Dqzhqgxqj xqwhu johlfkhq Ehglq0
jxqjhq zlh lq ghu Ohuqvwlfksureh lvw dovr plw Ihkonodvvl�ndwlrqvudwhq }x uhfkqhq/ zlh vlh gxufk glh
Nuhx}ydolglhuxqj jhvfk�dw}w zhughq1

43
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LpJhjhqvdw} }x glvnulplqdq}dqdo|wlvfkhq Yhuidkuhq/ zhofkh }xq�dfkvw yrq ghq +ehglqjwhq, Yhuwhloxq0
jhq ghu [~Yduldeohq [ @ +[�>[2> = = = >[R,, lq Dek�dqjljnhlw yrq ghu Nodvvhq}xjhk�ruljnhlw \ @
3> 4> = = = >N hlqhu Ehredfkwxqjvhlqkhlw dxvjhkhq xqg dxi glhvhu Edvlv glh d srvwhulrul~Yhuwhloxqj ghu
Nodvvhqyduldeohq \ lq Dek�dqjljnhlw yrq [ ehuhfkqhq/ ehwudfkwhw FEU yrq yruqkhuhlq [ dov %xq0
dek�dqjljh% rghu %Su�dglnwruyduldeoh% xqg \ dov glh %]lhoyduldeoh% rghu ghq %Uhvsrqvh%1 Eh}rjhq
dxi ghq klhvljhq Nrqwh{w odxwhw gdehl glh Iudjhvwhooxqj=

Jhjhehq glh Hujheqlvvh ghu lq ylwur~Whvwv }x hlqhu Vxevwdq}= Plw zhofkhu Zdkuvfkhlq0
olfknhlw zlug gdv Hujheqlv ghv lq ylyr~Whvwv srvlwly +U74, vhlqB

Dxv glhvhu Iudjhvwhooxqj jhkw zhlwhuklq khuyru/ gd� gdehl ~ zlhghuxp lp Jhjhqvdw} }xu Glvnul0
plqdq}dqdo|vh ~ qlfkw glh ]xrugqxqj hlqhu Vxevwdq} }x hlqhu ghu yrujhjhehqhq Nodvvhq \ @
3> 4> = = = >N lp Yrughujuxqg vwhkw1 Ylhophku jhkw hv gduxp/ �xehukdxsw qdfk Xqwhuvfklhghq lq
ghu Zdkuvfkhlqolfknhlwvyhuwhloxqj yrq \ }x vxfkhq/ glh gxufk Xqwhuvfklhgh lq ghq Zhuwhq ghu
Su�dglnwruhq [�>[2> = = = >[R }x huno�duhq vlqg1

I�xu FEU lvw gdkhu ehlvslhovzhlvh dxfk hlqh Xqwhuvfkhlgxqj yrq Xqwhujuxsshq F4 xqg F5 uhohydqw/ lq gh0

qhq glh Zdkuvfkhlqolfknhlwhq i�xu ghq Uhvsrqvh \ @ 4 +dovr }1E1 i�xu Nodvvh U74, ghxwolfk yhuvfklhghq/ dovr

}1E1 :8( xqg <3( vlqg/ dxfk zhqq glh Glvnulplqdq}dqdo|vh ehlgh Juxsshq lq glhvhoeh Nodvvh hlqwhlohq z�xugh1

Hwzdv doojhphlqhu irupxolhuw odxwhw glh Iudjhvwhooxqj ehl FEU=

Jlew hv Foxvwhu yrq I�doohq/ glh mhzhlov gxufk hlqh jxw ehvfkuhleeduhNodvvh yrq Su�dglnwruzhuwhq
jhnhqq}hlfkqhw vlqg xqg i�xu glh mhzhlov jlow=

� Lqqhukdoe hlqhv Foxvwhuv lvw glh Yhuwhloxqj ghu Uhvsrqvh~Yduldeohq krprjhq/ xqg

� }zlvfkhq yhuvfklhghqhq Foxvwhuq vlqg glh Yhuwhloxqjhq ghu Uhvsrqvh~Yduldeohq vhku xqwhu0
vfklhgolfk1

Hlqh juxqgv�dw}olfkh Hlqvfku�dqnxqj i�xu FEU ehwul�w ghq W|s ghu Su�dglnwruyduldeohq= Hv zlug
dqjhqrpphq/ gd� dooh Su�dglnwruhq elq�du vlqg +dovr qxu glh Zhuwh 3 rghu 4 dqqhkphq n�rqqhq,1
Vlh zhughq lq glhvhu Irup k�dx�j dov Lqglndwruhq i�xu gdv Yrukdqghqvhlq hlqhv Ulvlnridnwruv lq0
whusuhwlhuw1 Ehl ghu Xqwhuvxfkxqj txdqwlwdwlyhu Su�dglnwruhq px� gdkhu }xq�dfkvw hlqh vrofkh Gl0
fkrwrplvlhuxqj yrujhqrpphq zhughq/ zrehl pdq }1E1 dxi ehndqqwh Qrupjuhq}hq rghu dxfk dxi
glh Wuhqqsxqnwh }xu�xfnjuhlihq ndqq/ glh vlfk dxv hlqhu FDUW~Dqdo|vh hujhehq1
Glh Uhvsrqvhyduldeoh/ glh lp yruolhjhqghq Dqzhqgxqjvidoo hehqidoov elq�du lvw/ ndqq doojhphlq
hlqh eholheljh ndwhjrulhooh/ ruglqdoh/ txdqwlwdwlyh rghu dxfk }hqvlhuwh Yduldeoh vhlq +zhlwhuh Ydul0
deohqw|shq vlqg lq ^6` xqg ^8` ehvfkulhehq,1

Yrq ghq jhvxfkwhq Foxvwhuq zlug ehl glhvhp Yhuidkuhq qlfkw dqjhqrpphq/ gd� vlh dov glh Hqg0
nqrwhq hlqhv Yhu}zhljxqjvedxphv gdujhvwhoow zhughq n�rqqhq1 Vwdwwghvvhq jhkw pdq gdyrq dxv/
gd� }x mhghp Foxvwhu hlq rghu }zhl ehvwlppwh Zhuwhnrqvwhoodwlrqhq ghu Su�dglnwruyduldeohq/ vr0
jhqdqqwh Pxvwhu jhk�ruhq/ plw ghqhq dooh I�dooh glhvhv Foxvwhuv h{dnw rghu plw hlqhu ehvwlppwhq
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%Wuh�hu}dko% �xehuhlqvwlpphq1 �Xehu glh pd{lpdoh Nrpsoh{lw�dw glhvhu Pxvwhu ndqq ghu Ehqxw}hu
}xv�dw}olfkh Ehglqjxqjhq hlqi�xkuhq xqg gdgxufk ~ mh qdfk Yruzlvvhq xqg qdfk Ju�r�h ghu yruolhjhq0
ghq Vwlfksureh ~ qdfk nrpsoh{huhq rghu hkhu qdfk hlqidfk vwuxnwxulhuwhq Foxvwhuo�rvxqjhq vxfkhq1

Gdv Hujheqlv hlqhu FEU~Dqdo|vh lvw hlqh Sduwlwlrq ghu Phqjh doohu p�rjolfkhq Zhuwhnrpelqdwlr0
qhq ghu Su�dglnwruhq lq }zhl rghu phkuhuh gxufk Pxvwhu ehvfkuhleeduh %Nrqvwhoodwlrqhq% vrzlh
hlqh Vfk�dw}xqj ghu Yhuwhloxqj +rghu ghuhq Sdudphwhu, ghu Uhvsrqvhyduldeohq \ lqqhukdoe mhghu
glhvhu Nrqvwhoodwlrqhq1 +Dxfk FDUW eloghw lq glhvhp Vlqqh hlqh %Sduwlwlrq%/ mhgrfk vlqg glh uh0
vxowlhuhqghq %Nrqvwhoodwlrqhq% gruw yrq dqghuhu Vwuxnwxu1, Glh Jhvdpwkhlw doohu I�dooh/ glh hlqhu
Nrqvwhoodwlrq hqwvsuhfkhq/ eloghq gdv }xjhk�ruljh Foxvwhu1

Glh Ehzhuwxqj hlqhu Sduwlwlrq lq Klqeolfn dxi gdv ]lho/ Foxvwhu plw p�rjolfkvw xqwhuvfklhgolfkhu
Yhuwhloxqj ghu Uhvsrqvh~Yduldeohq }x lghqwl�}lhuhq/ huirojw �xehu ghq S~Zhuw hlqhv Vljql�ndq}whvwv=
Nohlqhuh S~Zhuwh }x hlqhp dxvjhz�dkowhq Whvw �xehu glh Qxook|srwkhvh lghqwlvfkhu Yhuwhloxqjhq yrq
\ lq ghq Foxvwhuq hlqhu Sduwlwlrq zhughq dov ju�r�huh Xqwhuvfklhgh lq ghq Yhuwhloxqjhq }zlvfkhq
ghq Nrqvwhoodwlrqhq lqwhusuhwlhuw1

Lp Jhjhqvdw} }x FDUW huirojw glh Vxfkh qdfk hlqhu Sduwlwlrq qlfkw uhnxuvly vrqghuq huvfk�rsihqg =
FEU vxfkw xqwhu doohq }xjhodvvhqhq Sduwlwlrqhq qdfk ghumhqljhq plw ghp plqlpdohq S~Zhuw1 Glh
O�rvxqj lvw gdkhu mhzhlov joredo rswlpdo +ehl FDUW zlug qxu orndo mhgh hlq}hoqh Yhu}zhljxqj rswl0
plhuw,1

Zhlwhuh Hljhqvfkdiwhq xqg Rswlrqhq }xp Yhuidkuhq xqg }xp Frpsxwhusurjudpp FEU �qghw
pdq lq ^8`1 Hlqi�xkuxqj xqg Surjudppehvfkuhlexqj vrzlh gdv Frpsxwhusurjudpp vhoehu vwhkhq
lp Yhu}hlfkqlv sxe2PKK2ELRPHWULH ghv vhuyhuv iws1XQL0Kloghvkhlp1gh }xu Yhui�xjxqj1

��2 �?�i?_�?} �L? ��+ @�u _�i +e��k*@tt��!@|�L?

Glh Dqdo|vh ghu Gdwhq }xu lq ylyr~ xqg lq ylwur~ Whvwxqj ghu yruolhjhqghq Vxevwdq}hq plw Kloih yrq
FEU vw�xw}w vlfk dxi Whlohujheqlvvh ghu yrudqjhjdqjhqhq Dxvzhuwxqj plw ghp Surjudpp FDUW =
Gd lq FEU qxu elq�duh Su�dglnwruhq }xjhodvvhq vlqg/ ehqxw}whq zlu glh gxufk FDUW yrujhvfkod0
jhqhq Wuhqqsxqnwh }xu Glfkrwrplvlhuxqj ghu Su�dglnwruhq1 Zhlwhuklq ehvfku�dqnwhq zlu xqv dxi
glh Ehu�xfnvlfkwljxqj yrq 7 Su�dglnwruhq/ zrehl vlfk ghuhq Dxvzdko dxi glh lq ghu FDUW~Dqdo|vh
uhvxowlhuhqghq Nodvvl�ndwlrqve�dxph vw�xw}w1 Glh i�xu FEU ehqxw}whq elq�duhq Su�dglnwruhq zduhq
vrplw=

41 [�= p}n43 � 43</ g1k1 %Plwwhozhuw ghu Uhdnwlrqv}hlw elv }xu Nrdjxodwlrq ehl Uhl}lqgh{
43(% nohlqhu rghu johlfk 43< vhf1 B

51 [2= ij83pz � 3=39;/ g1k1 %Plwwhozhuw ghu HF83~Zhuwh i�xu Qhxwudourw qdfk ILWJUDSK%
nohlqhu rghu johlfk 3139; B

61 [�= jhrpz � 6=3B/ g1k1 %jhrphwulvfkhu Plwwhozhuw ghu Uhl}vfkzhooh ghv KHWFDP~Whvw%
nohlqhu rghu johlfk 613B

71 [e= p}k433 � 75=4/ g1k1 % Plwwhozhuw ghu Uhdnwlrqv}hlw elv }xu K�dpruudjklh ehl Uhl}lqgh{
433(% nohlqhu rghu johlfk 7514 vhfB

Dooh ylhu Su�dglnwruhq zxughq plw %3 @ Qhlq% xqg %4 @ Md% nrglhuw1
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]xq�dfkvw zhughq klhu dovr glh yrq FDUW jhixqghqhq/ i�xu glh hlq}hoqhq Yhu}zhljxqjhq rswlpdohq
Vsolwv }xu Glfkrwrplvlhuxqj ghu Su�dglnwruhq �xehuqrpphq1 Hv vroo mhgrfk �xehusu�xiw zhughq/ re
vlfk gdplw Nrpelqdwlrqhq yrq Su�dglnwruzhuwhq eloghq odvvhq/ glh lq ghu joredohq Vlfkw hlqh qrfk
hqjhuh Eh}lhkxqj }zlvfkhq lq ylwur~ xqg lq ylyr~Gdwhq dxi}hljhq dov hv gxufk glh Ehvfku�dqnxqj
dxi Edxpvwuxnwxuhq p�rjolfk lvw1 Lqvehvrqghuh zlug hv }xq�dfkvw gduxp jhkhq/ 5~hu~Sduwlwlrqhq
}x �qghq/ glh }x hlqhu Nodvvhqhlqwhloxqj plw k�rkhuhu Vhqvlwlylw�dw i�xkuhq dov hv ehl FDUW ghu Idoo
zdu1 ]xp dqghuhq zlug jh}lhow qdfk hlqhu Nodvvl�ndwlrq jhvxfkw/ ehl zhofkhu glh %vlfkhu uhl}hq0
ghq% xqg glh %vlfkhu qlfkw0uhl}hqghq% Vwr�h lghqwl�}lhuw zhughq1 Klhu}x zhughq Sduwlwlrqhq lq guhl
Foxvwhu jheloghw/ zrehl }zhl Nrqvwhoodwlrqhq ghu lq ylwur~Gdwhq huzduwhw zhughq glh hqwzhghu plw
krkhu Zdkuvfkhlqolfknhlw ghu Nodvvh U74 +%uhl}hqg%, rghu ghu Nrpsohphqw�dunodvvh %qlfkw uhl}hqg%
}x}xrugqhq vlqg> johlfk}hlwlj vroowh glh gulwwh Nodvvh plw iudjolfkhu ]xrugqxqj p�rjolfkvw nohlq vhlq1

Dov }xv�dw}olfkh Hlqvfku�dqnxqj ghu Phqjh doohu lq FEU }xjhodvvhqhq Nrqvwhoodwlrqhq zlug yrudxv0
jhvhw}w/ gd� glh %Pxvwhu%/ gxufk zhofkh glh Nodvvhq }x ehvfkuhlehq vlqg/ krprjhq vhlq vroohq +v1x1,1
Gdplw zlug ehu�xfnvlfkwljw/ gd� ehl doohq Su�dglnwruhq lq johlfkhu Zhlvh dqjhqrpphq zlug/ gd� glh
NodvvhU74 whqghq}lhoo hkhu plw ghpZhuw 4 ghv Su�dglnwruv +qlhguljh Uhdnwlrqv}hlwhq/ Uhl}vfkzhoohq
e}z1 HG0830Zhuwh, dvvr}llhuw lvw1

61514 Sduwlwlrq lq }zhl Foxvwhu

Glh yrq FEU jhixqghqhq 5~hu Sduwlwlrqhq zxughq lq glhvhu Dqzhqgxqj +dqghuv dov qdfk ghp
vrqvw �xeolfkhq S~Zhuw~Nulwhulxp, gdqdfk vruwlhuw/ plw zhofkhu Vhqvlwlylw�dw lq ghu Ohuqvwlfksureh
vlh yhuexqghq vlqg/ zhqq pdq vlh lp Vlqqh ghu Glvnulplqdq}dqdo|vh dov ]xrugqxqjvuhjho ehqxw}w1
Glhvh ]xrugqxqjvuhjho lvw gdehl johlfk}xvhw}hq plw ghu Fkdudnwhulvlhuxqj ghu ehlghq Foxvwhu ghu
Sduwlwlrq gxufk glh Nrqvwhoodwlrqhq ghu Su�dglnwruzhuwh1 Glh rswlpdoh Sduwlwlrq vlhkw gdqdfk zlh
irojw dxv=

Foxvwhu~ U74 Uhvw
Qxpphu [� [2 [� [e w q dev1 +(, dev1 +(,

4 4 4 4 4 4 ;8 77 +85(, 74 +7;(,

Foxvwhu~ U74 Uhvw
Qxpphu [� [2 [� [e w q dev1 +(, dev1 +(,

5 3 3 3 3 7 64 3 +3(, 64 +433(,

Ghpqdfk lvw lq ghp huvwhq glhvhu ehlghq Foxvwhu glh Udwh ghu uhl}hqghq Vxevwdq}hq +Nodvvh U74,
johlfk 85(/ lp }zhlwhq Foxvwhu ehwu�djw vlh 3(1 Ghu huvwh Foxvwhu +q @ ;8 Vxevwdq}hq, lvw gd0
gxufk fkdudnwhulvlhuedu/ gd� plqghvwhqv hlqhu ghu 7 Su�dglnwruhq ghq Zhuw %4% kdehq px�1 Glhv
zlug lq ghu vfkhpdwlvfkhq Gduvwhooxqj gdgxufk dxvjhgu�xfnw/ gd� gdv %Pxvwhu% +4/4/4/4, i�xu glh 7
Su�dglnwruhq +[�>[2>[�>[e, dq plqghvwhqv w @ 4 Vwhoohq %jhwur�hq% zhughq px�1 Lqkdowolfk
ehghxwhw glhvhv/ gd� plqghvwhqv hlqhu ghu 7 Idnwruhq %yrukdqghq% rghu %srvlwly% vhlq px�/ gdplw
hlq Vwr� lq glhvh Nrqvwhoodwlrq jhk�ruw1
Xpjhnhkuw lvw ghu }zhlwh Foxvwhu +plw q @ 64 Vxevwdq}hq, gdgxufk fkdudnwhulvlhuw/ gd� dooh 7
Idnwruhq johlfk 3 vlqg +w @ 7 %Wuh�hu % ghv Pxvwhuv +3/3/3/3, ghu 7 Su�dglnwruhq +[�>[2>[�>[e,,1

Dooh 74 uhl}hqghq Vxevwdq}hq vlqg qdfk glhvhu Dxiwhloxqj dovr lp huvwhq Foxvwhu1 Gxufk glh ]xrug0
qxqjvuhjho
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Nodvvl�}lhuh hlqh Vxevwdq} dov %uhl}hqg%/ zhqq plqghvwhqv hlqhu ghu 7 Idnwruhq [� elv
[e srvlwly lvw> vwxih vlh dov %qlfkw uhl}hqg% hlq/ zhqq dooh 7 Idnwruhq [� elv [e qxoo
vlqg1

huk�dow pdq gdkhu hlqh Nodvvl�ndwlrq plw hlqhu Vhqvlwlylw�dw yrq 433( xqg hlqhu Vsh}l�w�dw yrq
433� ��

��ne�
@ 76=4( +mhzhlov lq ghu Ohuqvwlfksureh$,1

Glh klhu dxvjhz�dkowh Sduwlwlrq lvw dovr glhmhqljh plw ghu k�rfkvwhq Vhqvlwlylw�dw1 Lq ghu qdfkirojhqghq
Wdehooh vlqg dxv doohq yrq FEU jhixqghqhq Sduwlwlrqhq glhmhqljhq plw ghu k�rfkvwhq Vhqvlwlylw�dw
dqjhjhehq1 Glh }xjhk�ruljhq Dqjdehq eh}lhkhq vlfk mhzhlov dxi ghqmhqljhq Foxvwhu ghu Sduwlwlrq/
ghvvhq Vxevwdq}hq lq ghu Nodvvl�ndwlrqvuhjho dov %uhl}hqg% hlqjhvwxiw z�xughq=

Foxvwhu plw qlhguljhp Dqwhlo uhl}hqghu
+U74,~ Vxevwdq}hq

Foxvwhu~Qu1
Dq}dko %qlfkw0uhl}hqghu% Vxevwdq}hq lp Foxvwhu

Dq}dko %uhl}hqghu% Vxevwdq}hq lp Foxvwhu
Dq}dko Vxevwdq}hq lqvjhvdpw lp Foxvwhu

(0Vdw} %uhl}hqghu% Vxevwdq}hq
Vhqvlwlylw�dw +(,

Vsh}l~
�w�dw +(,

4 64 3 64 313 43313 7614
5 6: 5 6< 814 <818 8417
6 75 9 7; 4518 ;917 8;16
7 85 9 8; 4316 ;917 :515
8 86 ; 94 4614 ;41; :61:
9 8; ; 99 4513 ;41; ;319
: 8; < 9: 4617 :<18 ;319
; 8: 43 9: 471< ::15 :<15
< 8; 45 :3 4:17 :51: ;319
43 96 45 :8 4913 :51: ;:18
44 96 46 :9 4:14 :318 ;:18
45 98 47 :< 4:1: 9;15 <316
46 97 48 :< 4<13 981< ;;1<
47 99 49 ;5 4<18 9619 <41:

Ehlp Yhujohlfk }x ghq Hujheqlvvhq yrq FDUW/ gdujhvwhoow lq ghu URF~Nxuyh +Dee1 4,/ lvw }x
ehdfkwhq/ gd� glh gruwljhq Hujheqlvvh nuhx}ydolglhuw xqg gdplw xqyhu}huuw vlqg/ z�dkuhqg lq glhvhu
Wdehooh ehl ghq Dqjdehq }x Vhqvlwlylw�dw xqg Vsh}l�w�dw plw hlqhu jhzlvvhq �Xehuvfk�dw}xqj jhuhfk0
qhw zhughq px�1 Ghqqrfk jhehq glhvh Gdwhq ghxwolfkh Klqzhlvh gdudxi/ gd� hv sulq}lslhoo p�rjolfk
lvw/ Nodvvl�ndwlrqvuhjhoq plw vhku krkhu Vhqvlwlylw�dw }x nrqvwuxlhuhq/ gd� glhvhv mhgrfk +zlh }x
huzduwhq, qxu xqwhu Yhu}lfkw dxi hlqh krkh Vsh}l�w�dw }x huuhlfkhq lvw1 I�xu gdv +lp Udkphq yrq
FEU, h{wuhpvwh Ehlvslho zxugh glh Nrqvwuxnwlrqvuhjho rehq dqjhjhehq1

Devfkolh�hqg vroo qrfk glhmhqljh 5~hu Sduwlwlrq gdujhvwhoow zhughq/ glh yrq FEU qdfk ghp S~Zhuw~
Nulwhulxp dov rswlpdo jhixqghq zlug=
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Foxvwhu~ U74 Uhvw
Qxpphu [� [2 [� [e w W� q dev1 +(, dev1 +(,

4 4 1 1 1 4 4 58 57 +<9(, 4 +7(,
1 4 4 1 5

Foxvwhu~ U74 Uhvw
Qxpphu [� [2 [� [e w W� q dev1 +(, dev1 +(,

5 3 1 1 1 4 5 <4 53 +55(, :4 +:;(,
1 3 3 1 4

Ghu huvwh Foxvwhu glhvhu Sduwlwlrq ehvwhkw dxv q @ 58 Vxevwdq}hq/ yrq ghqhq 57 +@ <9(, lp lq
ylyr~Yhuvxfk dov uhl}hqg nodvvl�}lhuw zxughq1 Lp }zhlwhq Foxvwhu plw q @ <4 Vxevwdq}hq zduhq :4
+@ 4:(, dov qlfkw0uhl}hqg hlqjhvwxiw zrughq1
Ehlgh Foxvwhu vlqg gxufk }zhl Pxvwhu yrq Zhuwhq ghu Su�dglnwruhq }x fkdudnwhulvlhuhq1 Lp Foxvwhu
4 vlqg hv glh Pxvwhu +[�, @ +4, plw plqghvwhqv w @ 4 %Wuh�huq%/ xqg +[2>[�, @ +4> 4, plw plq0
ghvwhqv w @ 5 %Wuh�huq%1 Yrq glhvhq }zhl Ehglqjxqjhq p�xvvhq plqghvwhqv W� @ 4 hui�xoow vhlq1
Ghu Foxvwhu 5 ehvwhkw dxv doohq dqghuhq Vxevwdq}hq1 Vlh vlqg dovr gdgxufk fkdudnwhulvlhuw/ gd� glh
Ehglqjxqj [� @ 3 hui�xoow lvw +gdv Pxvwhu +3, i�xu ghq Idnwru +[�, kdw plqghvwhqv w @ 4 %Wuh�hu%,/
xqg gd� johlfk}hlwlj glh Ehglqjxqj %plqghvwhqv w @ 4 Wuh�hu ghu Su�dglnwruhq +[2>[�, lp Pxvwhu
+3/3,% hui�xoow lvw +yrq ghq ehlghq dxijhi�xkuwhq Ehglqjxqjhq p�xvvhq plqghvwhqv W� @ 5/ dovr ehlgh/
hui�xoow vhlq,1 Lq dqghuhq Zruwhq=

Glh Nodvvh 4 plw hlqhp vhku krkhq Dqwhlo uhl}hqghu Vxevwdq}hq zlug dxv doohq ghq0
mhqljhq Vwr�hq jheloghw/ glh ehl ghq lq~ylwur Hujheqlvvhq hqwzhghu lp huvwhq Idnwru [�

rghu lq ghq ehlghq Idnwruhq [2 xqg [� +rghu lq doohq guhl Idnwruhq [�>[2>[�, srvlwly
vlqg1
Glh Nodvvh 5 plw hlqhp vhku krkhq Dqwhlo qlfkw~uhl}hqghu Vxevwdq}hq zlug dxv doohq
ghqmhqljhq Vwr�hq jheloghw/ glh ehl ghq lq~ylwur Hujheqlvvhq vrzrko lp huvwhq Idnwru
[� dov dxfk lq plqghvwhqv hlqhp ghu ehlghq zhlwhuhq Idnwruhq [2 xqg [� qxoo vlqg1

Ghu Idnwru [e vslhow ehl glhvhu Nodvvl�ndwlrq nhlqh Urooh1 Gdv ehghxwhw/ gd� hlqh Sduwlwlrq plw
hlqhp ju�r�huhq "2~Zhuw +hlqhp nohlqhuhq S~Zhuw, ghu }xjhk�ruljhq Ylhuihoghu~Wdiho dxfk gxufk glh
Hlqeh}lhkxqj ghv Idnwruv [e qlfkw huuhlfkedu lvw1 Ghu +plqlpdoh, S~Zhuw ghu klhu gdujhvwhoowhq
Sduwlwlrq ehwu�djw 4=75� 433��1

61515 Sduwlwlrq lq guhl Foxvwhu

Hlqh Sduwlwlrq ghu Phqjh doohu p�rjolfkhq Zhuwhnrqvwhoodwlrqhq ghu Idnwruhq [� elv [e lq guhl
Nodvvhq zxugh dxijuxqg ghu irojhqghq �Xehuohjxqj gxufkjhi�xkuw=
Xqwhu ghu Yrujdeh hlqhu 6~hu Sduwlwlrq vxfkw FEU qdfk 6 glvmxqnwhq Foxvwhuq/ glh vlfk eh}�xjolfk
ghu Udwh ghu lq lku hqwkdowhqhq U740Vxevwdq}hq +jhphvvhq dp "2~Zhuw ghu 5� 6~Wdehooh, pd{l0
pdo xqwhuvfkhlghq1 Ehl Dqzhqgxqj glhvhv Yhuidkuhqv zlug pdq dovr huzduwhq/ 5 Foxvwhu plw vhku
krkhp e}z1 vhku qlhguljhp Dqwhlo uhl}hqghu Vxevwdq}hq }x hukdowhq xqg dov gulwwhv hlqhq Foxvwhu/
lq ghp uhl}hqgh xqg qlfkw~uhl}hqgh Vxevwdq}hq vwdun jhplvfkw vlqg1 Hlqh vrofkh Sduwlwlrq n�rqqwh
dov sduwlhooh Nodvvl�ndwlrq ehqxw}w zhughq= Vxevwdq}hq/ glh lq hlqh ghu ehlghq h{wuhphq Nrqvwho0
odwlrqhq idoohq/ zhughq dov %uhl}hqg% e}z1 dov %qlfkw~uhl}hqg% nodvvl�}lhuw1 I�xu glh Nodvvl�ndwlrq

48



ghu �xeuljhq Vxevwdq}hq vlqg zhlwhuh Lqirupdwlrqhq xqg Nulwhulhq hlq}xkrohq1

]xu Ehzhuwxqj yhuvfklhghqhu vrofkhu 6~hu Sduwlwlrqhq lvw hv lq Klqeolfn dxi gdv ]lho ghu sduwlhoohq
Nodvvl�ndwlrq vlqqyroo/ �xehu gdv yrq FEU ehqxw}wh Nulwhulxp ghv plqlpdohq S~Zhuwhv klqdxv qrfk
zhlwhuh vsh}lhooh Nulwhulhq }x gh�qlhuhq1 Gdehl vroowhq vrzrko glh Udwhq ghu ulfkwlj nodvvl�}lhuwhq
I�dooh dov dxfk ghu Dqwhlo jdu qlfkw nodvvl�}lhuwhq Vxevwdq}hq hlqjhkhq=
Vhl +Fn> Ff> F3, hlqh Sduwlwlrq ghu Phqjh doohu p�rjolfkhq Zhuwhnrpelqdwlrqhq ghu Idnwruhq [�/
[2/ [�/ [e plw irojhqghu Nodvvl�ndwlrqvuhjho=

Vxevwdq}hq/ ghuhq lq ylwur Hujheqlvvh qdfk Fn idoohq/ zhughq dov %uhl}hqg% hlqjhvwxiw/ glh F3~
Vxevwdq}hq dov %qlfkw~uhl}hqg% xqg glh Ff~Vxevwdq}hq eohlehq xqnodvvl�}lhuw1 Gdqq eh}hlfkqh

sn�n @ S +Vxevwdq} lq ylyr @ %U74%, mVxevwdq} lq ylwur 5 Fn,

glh Zdkuvfkhlqolfknhlw gdi�xu/ gd� hlqh dxijuxqg ghu lq ylwur Hujheqlvvh dov %uhl}hqg% nodvvl�}lhuwh
Vxevwdq} dxfk lp lq ylyr Yhuvxfk dov %U74% nodvvl�}lhuw zlug1 sn�n zlug dxfk ghu srvlwlyh su�dglnwlyh
Zhuw jhqdqqw1 Dqdorj vhl

s3�3 @ S +Vxevwdq} lq ylyr @ %qlfkw U74%, mVxevwdq} lq ylwur 5 F3,

glh Zdkuvfkhlqolfknhlw gdi�xu/ gd� hlqh dxijuxqg ghu lq ylwur Hujheqlvvh dov %qlfkw~uhl}hqg% nodv0
vl�}lhuwh Vxevwdq} dxfk lp lq ylyr Yhuvxfk dov %qlfkw~U74% nodvvl�}lhuw zlug1 s3�3 zlug dxfk ghu
qhjdwlyh su�dglnwlyh Zhuw jhqdqqw1 Dov su�dglnwlyhu Zhuw zlug lp irojhqghq gdv jhzlfkwhwh Plwwho
dxv srvlwlyhp xqg qhjdwlyhp su�dglnwlyhq Zhuw gh�qlhuw/ zrehl glh Jhzlfkwxqj sursruwlrqdo }xu
Dq}dko yrq Vxevwdq}hq qn lq Fn e}z1 q3 lq F3 lq ghu Jhvdpwsrsxodwlrq jhz�dkow zlug=

Su�dglnwlyhu Zhuw SZ @
sn�n qn . s3�3 q3

qn . q3

Zhlwhuklq eh}hlfkqh/ zhqq plw qf glh Dq}dko ghu I�dooh lq Ff eh}hlfkqhw zlug/

uf @
qf

qn . q3 . qf

glh Udwh ghu qlfkw0nodvvl�}lhuwhq Vxevwdq}hq1
Hlqh jxwh sduwlhooh Nodvvl�ndwlrq vroowh gdqq hlqhq p�rjolfkvw krkhq su�dglnwlyhq Zhuw SZ ehl
johlfk}hlwlj qlhguljhu Udwh uf kdehq1 Wdwv�dfkolfk lvw �xeolfkhuzhlvh dehu hlq krkhu su�dglnwlyhu Zhuw
plw hlqhu krkhq Udwh uf yhuexqghq xqg xpjhnhkuw hlqh qlhguljh Udwh uf qlfkw nodvvl�}lhuwhu I�dooh
plw hlqhp qlhguljhq su�dglnwlyhq Zhuw1 ]xu Looxvwudwlrq lvw lq ghu irojhqghq Deelogxqj i�xu glh
+qdfk ghp S~Zhuw Nulwhulxp yrq FEU, 433 ehvwhq 60hu Sduwlwlrqhq mhzhlov glh Udwh uf xqg ghu
su�dglnwlyh Zhuw jhjhqhlqdqghu dxijhwudjhq=
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Dee1 := Su�dglnwlyhu Zhuw xqg Dqwhlo qlfkw nodvvl�}lhuwhu Vxevwdq}hq i�xu yhuvfklhghqh sduwlhooh
Nodvvl�ndwlrqvuhjhoq

Dxv ghu Deelogxqj jhkw khuyru/ gd� ghu k�rfkvwh su�dglnwlyh Zhuw yrq <;( qxu ehl hlqhp Dqwhlo yrq
uf @ 87( xqnodvvl�}lhuwhu Vxevwdq}hq huuhlfkw zhughq ndqq1 Dxi ghu dqghuhq Vhlwh lvw ehl hlqhp
Dqwhlo yrq 6( xqnodvvl�}lhuwhu I�dooh qxu qrfk hlq su�dglnwlyhu Zhuw yrq ;5( huuhlfkedu1

Glh Sduwlwlrq plw ghp k�rfkvwhq su�dglnwlyhq Zhuw ndqq zlh irojw ehvfkulhehq zhughq=

Foxvwhu U74 Uhvw
+Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

Fn 4 1 1 1 4 4 55 54 +<8(, 4 +8(,

Foxvwhu U74 Uhvw
+Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

Ff 3 1 1 1 4 5 96 56 +6:(, 73 +96(,
1 4 4 4 4

Foxvwhu U74 Uhvw
+Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

F3 3 3 3 3 7 4 64 3 +3(, 64 +433(,

Fn ndqq dovr hlqidfk gdgxufk fkdudnwhulvlhuw zhughq/ gd� ghu huvwh Idnwru +[�, srvlwly lvw +gd�
dovr ghu Plwwhozhuw ghu Uhdnwlrqv}hlw ehl Uhl}lqgh{ 43( nohlqhu rghu johlfk 43< vhf1 lvw,1
Hlqh Hlqrugqxqj lq F3 huirojw gdqq/ zhqq dooh ylhu Idnwruhq [� elv [e johlfk qxoo vlqg1
]x ghq qlfkw~nodvvl�}lhuwhq jhk�ruhq dooh �xeuljhq Vxevwdq}hq/ glh dovr lp huvwhq Idnwru [� johlfk
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3/ dehu plqghvwhqv lq hlqhp ghu zhlwhuhq Idnwruhq [2>[�>[e srvlwly vlqg1

Glh qdfk ghp Vwdqgdug~Nulwhulxp yrq FEU ehyru}xjwh Sduwlwlrq plw ghp nohlqvwhq S~Zhuw kdw
hlqhq su�dglnwlyhq Zhuw yrq ;9( ehl hlqhu Udwh yrq uf @ 46( qlfkw nodvvl�}lhuwhu Vxevwdq}hq1 Vlh
lvw zlh irojw }x ehvfkuhlehq=

Foxvwhu U74 Uhvw
+Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

Fn 4 4 1 1 4 5 55 55 +433(, 3 +3(,
1 1 4 1 4

Foxvwhu U74 Uhvw
+Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

Ff 4 4 1 1 4 5 48 ; +86(, : +7:(,
1 1 3 1 4

Foxvwhu U74 Uhvw
Sduwlwlrq, [� [2 [� [e w W� q dev1 +(, dev1 +(,

F3 3 3 1 1 5 4 :< 47 +4;(, 98 +;5(,

Ghu S~Zhuw glhvhu Sduwlwlrq ehwu�djw :=89�433�2/ lvw dovr nohlqhu dov ghu plqlpdoh S~Zhuw ghu 50hu
Sduwlwlrq1 Glhv ndqq dov Klqzhlv gdudxi jhzhuwhw zhughq/ gd� glh ]xvdpphqkdqjvvwuxnwxu }zlv0
fkhq ghq lq ylwur~Idnwruhq [� elv [e xqg ghu lq ylyr~Hlqvwxixqj +U74, plw ghu gl�huhq}lhuwhuhq
Nodvvl�}lhuxqj lq guhl Sduwlwlrqhq ehvvhu dov plw hlqhu 5~hu Sduwlwlrq huid�w zlug1

e 5U�*�yuL*}ih�?}

Hv zxugh jh}hljw/ lq zhofkhu Zhlvh gdv Edxpdqdo|vhsurjudpp FDUW }xu Glvnulplqdwlrq }zlvfkhq
U74~ +%uhl}hqghq%, Vxevwdq}hq xqg %qlfkw~uhl}hqghq% Vxevwdq}hq xqwhu Yhuzhqgxqj ghu lq ylwur~
Hujheqlvvh hlqjhvhw}w zhughq ndqq1 Lqvehvrqghuh nrqqwhq gdehl xqwhu Dqzhqgxqj ghu Nuhx}yd0
olglhuxqj xqg xqwhu Yduldwlrq ghu Ihkonodvvl�ndwlrqvnrvwhq lp URF Gldjudpp glh P�rjolfknhlwhq
xqg Juhq}hq ghu dqjhzhqghwhq lq ylwur0Whvwv lq Eh}xj dxi glh Nodvvl�ndwlrq ghu lq ylyr0Whvwv
dxijh}hljw zhughq1
Dov Yruwhlo yrq FDUW jhjhq�xehu nodvvlvfkhq Yhuidkuhq ghu Glvnulplqdq}dqdo|vh ndqq hv dqjhvhkhq
zhughq/ gd� glh ]xrugqxqjvuhjho vhtxhqwlhoo lvw/ vr gd� dovr glh Dqzhqgxqj zhlwhuhu lq ylwur~Whvwv
qxu ehl ehvwlppwhq Hujheqlvnrqvwhoodwlrqhq ghu yrudqjhkhqghq Whvwv huirughuolfk lvw1 ]x ehdfkwhq
lvw zhlwhuklq/ gd� ihkohqgh/ qlfkw huk�dowolfkh rghu qlfkw yhuzhqgeduh Hujheqlvvh yrq lq ylwur~Whvwv
elv }x hlqhp jhzlvvhq Xpidqj gxufk dqghuh Ph�ju�r�hq +Vxuurjdwh, huvhw}w zhughq n�rqqhq1
Hv zxugh dxfk jh}hljw/ gd� lq ghp yruolhjhqghq Gdwhqvdw} Zhfkvhozlunxqjhq }zlvfkhq ghq hlq}ho0
qhq lq ylwur~Whvwhujheqlvvhq xqwhuhlqdqghu lq Eh}lhkxqj }x lkuhu Glvnulplqdwlrqvi�dkljnhlw yrukdq0
ghq vlqg xqg gdplw hlqh Vlwxdwlrq yruolhjw/ glh yrq FDUW +lp Jhjhqvdw} }xu olqhduhq Glvnulpl0
qdq}dqdo|vh, �h{leho huid�w zhughq ndqq1

�Dkqolfk zlh FDUW lvw dxfk gdv Surjudpp FEU lq ghu Odjh/ hwzdljh Zhfkvhozlunxqjvh�hnwh }x
huidvvhq1 Hv }hljwh vlfk/ gd� hlqh Nrpelqdwlrq yrq FDUW xqg FEU gd}x ehqxw}w zhughq ndqq/
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qdfk Nodvvl�ndwlrqvuhjhoq }x vxfkhq/ glh ghq vsh}lhoohq Dqirughuxqjhq ghu yruolhjhqghq Iudjhvwho0
oxqj jhq�xjhq1 Klhu}x jhk�ruw lqvehvrqghuh glh Irughuxqj qdfk hlqhu krkhq Vhqvlwlylw�dw ghu ]xrug0
qxqjvuhjho/ dovr qdfk hlqhu vhku krkhq Zdkuvfkhlqolfknhlw gdi�xu/ gd� hlqh dov %U74% hlq}xvwxihqgh
Vxevwdq} dxfk gxufk glh lq ylwur~Whvwv dov %uhl}hqg% hundqqw zlug1

Dov hlqh doojhphlqh lqkdowolfkh Vfkox�irojhuxqj dxv ghq Hujheqlvvhq glhvhu Dqdo|vh ndqq dqjhvh0
khq zhughq/ gd� hlqh Nodvvl�ndwlrqvuhjho plw johlfk}hlwlj krkhu Vhqvlwlylw�dw xqg krkhu Vsh}l�w�dw
+}1E1 ehlgh Zhuwh ghxwolfk �xehu ;3(, ehl uhdolvwlvfkhu Hlqvfk�dw}xqj/ g1k1 ehl Ehwudfkwxqj ghu
nuhx}ydolglhuwhq Hujheqlvvh/ qlfkw huuhlfkedu lvw1 Hv vroowh gdkhu lq glhvhp ]xvdpphqkdqj dxfk
glh P�rjolfknhlw ghu sduwlhoohq Nodvvl�ndwlrq lq Ehwudfkw jh}rjhq zhughq1 Gdehl zlug dxi hlqh
Nodvvl�ndwlrq doohu Vxevwdq}hq dxi ghu doohlqljhq Edvlv ghu lq ylwur0Whvwhujheqlvvh yhu}lfkwhw1 Hv
vroohq dehu glhmhqljhq Vxevwdq}hq vhohnwlhuw zhughq/ yrq ghqhq pdq dxijuxqg ghu lq ylwur0Whvwv
plw vhku krkhu Zdkuvfkhlqolfknhlw lkuh srwhqwlhooh lq ylyr0Nodvvl�ndwlrq ulfkwlj yrukhuvdjhq ndqq
+glh ]xrugqxqj vroowh i�xu glh gdqdfk vhohnwlhuwhq Vxevwdq}hq hlqhq krkhq su�dglnwlyhq Zhuw kdehq,1

Hv zxugh plw Kloih yrq FEU ~ zlhghuxp lq Yhuelqgxqj plw FDUW ~ jh}hljw/ zhofkh Nrpelqdwlr0
qhq yrq su�dglnwlyhp Zhuw xqg Dqwhlo qlfkw0nodvvl�}lhueduhu I�dooh lq ghp yruolhjhqghq Gdwhqvdw}
p�rjolfk vlqg1 Johlfk}hlwlj zxughq vsh}lhooh sduwlhooh Nodvvl�ndwlrqvuhjhoq h{sol}lw dqjhjhehq1

+iuihi?Uit
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