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ghij kli mnok kljii piqnpio kli rsmktp tr iuotvunm w mnqxyzqlvmio rvpim {oii i |} | ~�n�m� � ~�n��
lno � iiu soip no n �notq nup hij� i�iqkthi kvvm �vj kli hnmsnktvu v� pijthnkthi tuokjsriuko
tu �unuqtnm r njxiko � tkl oihijnm nooiko | �u kli mnok �injo ir �tjtqnm v�oijhnktvuo �jvr kli
r njxik mtxi �i�qioo xsjkvoto � nup ��nk kntmo � v� nooik jiksjuo � �or tmi � nup �oxi� � �nkkijuo
v� tr�mtip hvmnktmtk� osj�nqio � hvmnktmtk� qmsokijtu} i�iqko vj kli rsmktp tr iuotvunm tukijpiy
� iupiuq� okjsqksji � ik�iiu nooiko �jtqio nup klitj qvhnjtnuqio ltukip kv kli �nqk klnk kli
qmnootqnm w mnqxyzqlvmio �jnr i�vjx to kvv jiokjtqkthi �vj nu nqqsjnki rvpimmtu} v� rsmktp tr iuy
otvunm �unuqtnm r njxiko | �inh� kntmip r nj}tunmo nup mvu} jnu}i pi� iupiuqi �vj okvqx �jtqi
jiksjuo {qvukjnptqktu} kli noosr�ktvuo tu kli w mnqxyzqlvmio rvpim� lnhi � iiu v�oijhip tu
ir�tjtqnm oksptio ihiu tu kli injm� �n� ijo �� �nr n ~�nr n� nup � nupim�jvk ~� nup� | � nu�
n��jvnqlio lnhi � iiu pihimv� ip kv vhijqvr i klioi pt� qsmktio � i |} | �� tukjvpsqtu} r njxik
rvpimo � tkl okv qlnoktq vj mihim pi� iupiuk hvmnktmtk� vj �� sotu} � sr�ypt�sotvu vj ��h� i�y
kiuotvuo v� kli w mnqxyzqlvmio rvpim | � tpim� soip i�kiuotvuo v� kli w mnqxyzqlvmio rvpim nji
i |} | kli rvpimo tukjvpsqip �� �ijkvu ~�ijkvu� � � t}}tuo ~� t}}tuo� � �smm nup � ltki ~�s� l� �
�s�tji ~�s�tji� � zkitu nup zkitu ~zkitu� � �iokvu ~�iokvu� � zqvkk ~zqvkk� � � npnu � �njj nup
�lnu} ~� n�n�l� vj �njj � �ir nu � � npnu nup �vj ~���� � | �vj n osjhi� v� okv qlnoktq
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hvmnktmtk� nup � sr � pt�sotvu rvpimo oii i |} kli njktqmio �� �ji� ~�ji�� vj wnxolt � �nv nup
�liu ~wn�n�l� nup kli ji�ijiuqio klijitu | �i jir njx klnk kli rvpimo r iuktvuip n�vhi nji
vui ptr iuotvunm i�kiuotvuo v� kli w mnqxyzqlvmio rvpim nup pv uvk knxi tukv qvuotpijnktvu
kli rsmktp tr iuotvunm qlnjnqkij v� �jtqi �jv qiooio tu n rsmktynooik r njxik rvpim |

�u i�kiuotvu v� kli wmnqxyzqlvmio rvpim �v qsotu} vu kli tukijpi� iupiuq� okjsqksji v�
oihijnm nooiko tu kli �unuqtnm r njxik �no tukjvpsqip �� � m� ihijtv nup zki�mvhoxn�n tu ~� mzk�
{�i � tmm n��jihtnki tk no �wz y kli ��kiupip wmnqxyzqlvmio �vpim� | �vji �unuqtnm nup
r nklir nktqnm pikntmo qvuqijutu} kli �wz rvpim � i |} | os� qtiuk qvuptktvuo �vj kli i� tokiuqi
v� nu i�sthnmiuk r njktu}nmi r inosji {n�oiuqi v� nj�tkjn}i� nup qvr�mikiuioo no �imm no
r iklvpo �vj �jtqtu} qvuktu}iuk qmntr o vu oihijnm nooiko nji }thiu tu ~� mzk� |

�u kli �jioiuk �n� ij �i �vqso vu no� iqko qvuqijutu} kli usrijtqnm nunm�oto v� kli �wz
rvpim | gsj �jtr nm }vnm qvuotoko tu �uptu} i�iqkthi r iklvpo �vj kli ioktr nktvu v� kli rvpim
�njnrikijo nup tpiukt�� tu} kli r ntu qlnjnqkijtoktqo v� kli rvpim �vj kli �jnqktqnm soi tu
�unuqtnm tuoktksktvuo � i |} | �vj �jtqtu} nup lip}tu} rsmkt nooik �unuqtnm pijthnkthio | �v pv ov
�i � tmm qvuotpij kli rsmktp tr iuotvunm w mnqxyzqlvmio rvpim no n � iuqlr njx nup tuhiokt}nki
kli nphnukn}io nup pjn��nqxo v� kli �wz rvpim jimnkthi kv tk | �jvr kli �vtuk v� h ti� v�
n �jnqktktvuij �i nji nmov tukijiokip tu qvr �njtu} kli usrijtqnm jiosmko tu kli �wz rvpim
kv r njxik pnkn kv pikijr tui �iklij kli rvpim to qvuotokiuk � tkl kli ir�tjtqnm v�oijhnktvuo
�jvr kli r njxik r iuktvuip �i�vji {i |} �or tmi � nup �oxi� � �nkkijuo v� tr�mtip hvmnktmtk�
osj�nqio� |

�li �n�ij to vj}nut�ip no �vmmv� o | �u oiqktvu � �i }thi n olvjk pioqjt�ktvu v� kli �wz
rvpim | �u oiqktvu � �i ptoqsoo kli �jv�mir v� �njnrikij ioktr nktvu nup pioqjt� i k�v ioktr ny
ktvu riklvpo kv ovmhi tk | �u oiqktvu � �i �jioiuk n usr ijtqnm r iklvp �vj �jtqtu} nup lip}tu}
hnjtvso pijthnkthio vu oihijnm nooiko | �li riklvp to �noip vu kli �smij ptoqjikt�nktvu oqlir i
�vj rsmktp tr iuotvunm pt�sotvuo nup vu kli �vuki �njmv kiqlut�si | �vuqjiki usrijtqnm jiy
osmko qvuqijutu} �jtqio v� pijthnkthio � tr �mtip hvmnktmtk� osj�nqio nup kli tukijpi� iupiuq�
okjsqksji v� �unuqtnm nooiko no �imm no n qvr�njtovu � tkl r njxik pnkn nji �jioiukip | �u
oiqktvu � �i �jioiuk ovr i qvuqmsptu} jir njxo qvuqijutu} kli soi v� kli �wz rvpim �vj kli
�jnqktqi v� �unuqtnm pijthnkthio |
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�u kli �wz r vpim � kli i�stk� r njxik supij kli ltokvjtqnm �jv�n�tmtk� r inosji � to r vpy
immip �� kli �vmmv� tu} z�� �
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 �� � �� �� � ���� � �� �� to kli uyptr iuotvunm nooik �jtqi hiqkvj �


 � � � � � � � � to kli nooik �jtqi pi� iupiuk pjt�k hiqkvj �


 	 � � � � � � � �� to kli nooik �jtqi pi� iupiuk hvmnktmtk� v� ijnkvj � nup


 
� � to n oknupnjp uyptr iuotvunm wjv�utnu rvktvu vu �� � � � �� ���� � � � |
�k �no olv�u tu ~� mzk� klnk supij ovr i npptktvunm noosr�ktvuo qvuqijutu} kli v�ijny

kvjo �� nup 	� � � � � � kliji i� toko n sut�si jtox uiskjnm r inosji � � i�sthnmiuk kv � vu
�� � � � �� ���� � osql klnk kli p�unr tqo v� kli uyptr iuotvunm okv qx �jtqi hiqkvj �� supij � � to
}thiu ��

��� � ������ � 	� ��� ��� � � {��
�liji


 ��� ���� to n }thiu olvjk tukijiok jnki �jv qioo �


 � � to n oknupnjp uyptr iuotvunm wjv�utnu rvktvu vu �� � � � �� ���� � � � � � |
ztuqi �i nji tukijiokip tu usrijtqnm jiosmko tu klto rvpim �i noosri �jvr uv� vu klnk

kli tukijiok jnki to qvuoknuk nup uvuyui}nkthi nup klnk kli hvmnktmtk� v� ijnkvj 	� to ktr i
tupi� iupiuk nup }thiu �� kli mtuinj v� ijnkvj 	 � � � � � � �� � t |i | �vj nu� � � � � � 	 ��� to
n jinm  !  r nkjt� � tkl jio� iqk kv ovr i vjklvuvjr nm �noi v� � � |

�i � tmm noosri klnk kli qvuptktvuo v� �jv�votktvu Å v� ~� mzk� }snjnukiitu} kli qvr�mikiy
uioo v� kli �wz rvpim nji �s m� mmip � nup kliji�vji vui qnu �jtqi pijthnkthio tu klto rvpim
sotu} kli oknupnjp r iklvp v� knxtu} kli i��iqknktvu v� kli ptoqvsukip pijthnkthi supij kli
jtox uiskjnm �jv�n�tmtk� r inosji " � |

#$%&'( ) gui v� kli os� qtiuk qvuptktvuo �vj kli qvr �mikiuioo v� kli �wz r vpim qnu
�i �vjrsmnkip tu kli qvuotpijip qnoi no �vmmv� o � �vj inql * � +� ����  � kli hiqkvjo 	 �,- �,.
�/ � +� ����  � nji mtuinjm� tupi� iupiuk |

�liji nji tu }iuijnm uv qmvoip �vjrsmno �vj �jtqio v� pijthnkthio tu klto rvpim � liuqi
kli pijthnkthio �jtqio lnhi kv � i ihnmsnkip sotu} usrijtqnm kiqlut�sio | wi�vji oknjktu} � tkl
kli usr ijtqnm qvr�sknktvu v� v�ktvuo � �i �jok lnhi kv nppjioo kli �jv�mir v� �njnrikij
ioktr nktvu tu klto r vpim |

�
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�u vjpij kv soi kli �wz rvpim tu �jnqktqi � i |} | kv qvr�ski qvuqjiki �jtqio v� pijthnkthio nup
klitj lip}tu} �njnr ikijo � vui �jok uiipo kv ioktr nki kli r vpim �njnr ikijo sotu} ltokvjtqnm
pnkn nhntmn�mi �jvr kli r njxik | �u kli qnoi v� kli �wz r vpim �i lnhi kv ioktr nki kli mtuinj
pt�sotvu qvi� qtiuk 	 tu ovr i }thiu vjklvuvjr nm �noi | �li ioktr nktvu v� kli pjt�k qvi� qtiuk
to uvk ji�stjip �vj kli �jtqtu} pijthnkthio otuqi tu n qvr�miki r njxik oikktu} �i qnu soi kli
jtoxyuiskjnm p�unr tqo {�� nup kli qvjjio�vuptu} nj�tkjn}i �jii ihnmsnktvu kiqlut�sio | �u
klto oiqktvu �i � tmm �jok n��m� kli �njnrikij ioktr nktvu kiqlut�si pioqjt� ip tu ~�iy�n�n�
kv kli �wz r vpim | �li r iklvp to ktr i qvuosr tu} nup qnu �i soip vum� �vj or nmm hnmsio
v� u | �liu �i �jioiuk nu ir �tjtqnm r iklvp �vj ioktr nktu} kli pt�sotvu qv i� qtiuk 	 �ltql
lno kli nphnukn}i klnk tk jipsqio kv ovmh tu} n mtuinj o�okir v� i�snktvuo nup qnu kliji�vji
� i n��mtip nmov �vj lt}lij ptr iuotvuo |

� �� � �	
��
 �� �	������
���
 ��
 ����

� )� )� � $��' ����� �! �"$ %$�"�#
�u ~�iy�n�n� � n r iklvp �vj ioktr nktu} kli pt�sotvu qvi� qtiuk $ �% � � �& � � pi� iuptu} vu ovri
�njnrikij % � ' ( � - v� n rsmktp tr iuotvunm pt�sotvu �jv qioo

�& � � ) �� �& � ��� � $ �% � � �& � ��� � {��
v�oijhip nk � ptoqjiki ktr i �vtuko *�� + � � + �� + �, - to pioqjt� ip | �i piuvki �� .%, kli
ioktr nkvj r tutr t� tu} vhij nmm % � ' kli �vmmv� tu} qvukjnok �suqktvu

/ �% � � +0
,123 � 4567 89: ; �% � �2 � � <& �2 ; �% � �2 �= �<& 2> � {� �

�liji ; �% � �2 � � $ �% � �2 �& �? �$ �% � �2 �& �? �� {��
to noosr ip kv �i tuhijkt� mi �vj nmm @ � *� � +� ���0 - nup

<& 2 � +A �2 B �2= � �& �? B & �?CD � � @ � *+� ���0 - � {E�

Fupij ovr i npptktvunm l��vklioto � tk �no olv�u tu ~�iy�n�n� klnk .%, to n }vvp ioktr nkvj
�vj % tu kli oiuoi klnk klnk .%, � % tu G H rinosji no 0 � I | �vjivhij kli mn� v� A0 � .%, B % �
supij G H qvuhij}io �inxm� kv n r t�ip uvjr nm ptokjt�sktvu no 0 � I |

�



�u kli qnoi v� kli �wz rvpim kli �njnrikij % qnu �i tpiukt�ip � tkl kli mtuinj hvmnktmtk�
v� ijnkvj 	 nup kli qvi� qtiuko v� kli rsmktp tr iuotvunm pt�sotvu i�snktvu �vj kli okvqx �jtqi
hiqkvj �� nji }thiu ��

) �� � �� � � ��� �

$ �	 � � � �� � � 	 ��� � �
�iuqi kli qvukjnok �suqktvu to }thiu tu kli qnoi v� kli �wz rvpim ��

/ �	 � � +0
,123 � 4567 89: �	 ���? �	 ���? �� � � <��2 �	 ���? �	 ���? �� �= �<� 2 > � {��

�liji �i lnhi kv noosr i klnk 	 ���? �	 ���? �� to tuhijkt�mi �vj nmm @ � *� � +� ���0 - nup < � 2 to
pi�uip ��

<� 2 � +A �2 B �2= � ���? B ��?C D � � @ � *+� ���0 - � {��
�liji�vji � }thiu kli oik v� ltokvjtqnm olnji �jtqio *�� D � ��� ��� - onr�mip nk kli ktr i �vtuko*� � � ��� �, - � kli r tutr t�ij .	, v� kli qvukjnok �suqktvu {�� to n �}vvp � ioktr nkvj �vj kli pt�sotvu
qvi� qtiuk 	 tu kli oiuoi i��mntuip � i�vji |

� )� )� � ���$ � �"$ ��%$' ��& � �%� �$%$ �&��� 
�u vjpij kv ioktr nki kli pt�sotvu qvi� qtiuk .	, sotu} kli riklvp pioqjt� ip tu ~�iy�n�n� � �i
uiip kv �up kli r tutrsr vhij nmm .	, � � � �� �� v� kli qvukjnok �suqktvu / �	 � }thiu �� {�� |
ztuqi tu klto qnoi qmvoip i��jiootvuo �vj kli r tutrsr v� i��jiootvu {�� nji uvk nhntmn�mi � tk
lno kv � i qvr�skip �� oknupnjp rsmktp tr iuotvunm usrijtqnm v�ktr t�nktvu r iklvpo mtxi i |} |
kli }jnptiuk r iklvp | �i jir njx klnk �i lnhi kv pinm liji � tkl nu v�ktr t�nktvu �jv�mir tu
ptr iuotvu  !  !  � ov tk to hij� ktr i qvuosr tu} kv ovmhi tk tu �jnqktqi �vj lt}l hnmsio v�  |

� �	 �� 	�
������ � 	
��
 �� 	

 ���
 ��� �� � 
 ���
��� ��	� � �	�
 ��
�	 ���	�� ��
	
� )� )� � $��' ����� �! �"$ %$�"�#
�li tukstkthi r vkthnktvu v� kli r iklvp �jioiukip tu klto oiqktvu to kli v�oijhnktvu klnk
vu ltokvjtqnm ktr i tukijhnmo �liji kli olnji �jtqio pv uvk hnj� �kvv rsql � {i |} | vu or nmm

�



ktr i tukijhnmo� kli okvqlnoktq �jvqioo klnk �i qvuotpij {kli ovmsktvu kv kli mtuinj z�� � tkl
rsmkt� mtqnkthi uvtoi {��� qnu � i n��jv� tr nkip �� kli rsmktp tr iuotvunm }ivr ikjtq wjv�utnu
rvktvu � t |i | �� kli oknupnjp rsmktptr iuotvunm wmnqxyzqlvmio r vpim |

�v i��mntu kli tpin tu rvji pikntmo � �i noosri klnk nk ktr i � �i lnhi ltokvjtqnm �jtqio
�jvr kli r njxik vu n jiqiuk ktr i tukijhnm 4� � � > | �i �� n olvjk {tu kli � iok qnoi tu�utkiotr nm�
ktr i tukijhnm 4� - � � -� �> � 4� � � > �� - + � -� � � osql klnk kli ltokvjtqnm olnji �jtqio �� � ��� �� � �� �� D	lnhi vum� r tuvj qlnu}io njvsup kli nhijn}i okv qx �jtqi � - � �� �� D=� � 
 � ��

D
� � � ��� vu klnk

ktr i tukijhnm | �i qnu ioktr nki kli w mnqxyzqlvmio ltokvjtqnm r inu hvmnktmtk� r nkjt� .� - vu

4� - � � -� �> sotu} kli �vmmv� tu} oknupnjp kiqlut�si �


 �i ioktr nki kli ltokvjtqnm w mnqxyzqlvmio hvmnktmtktio .
 2- �vj inql v� kli okv qx �jtqio � 2
vu kli ktr i tukijhnm 4� - � � -� �> � @ � +� ��� |


 �i ioktr nki kli ltokvjtqnm qvjjimnktvu r nkjt� .� - � � .� 2 �.- � � t |i | kli qvjjimnktvu qvi� qtiuko.� 2 �.- � ik�iiu � 2 nup �. vu kli onri ktr i tukijhnm |


 �li rsmktp tr iuotvunm w mnqxyzqlvmio r inu hvmnktmtk� r nkjt� �vj kli ktr i tukijhnm 4� - � � -� �>to kliu }thiu ��� .� - � � @$� � .
- � .� D�- |

guqi kli wmnqxyzqlvmio ltokvjtqnm hvmnktmtk� lno � iiu ioktr nkip � nqqvjptu} kv kli oknktoy
ktqnm klivj� v� pt�sotvu �jv qiooio n }vvp ioktr nktvu v� kli pt�sotvu qv i� qtiuk v� kli okvqx
�jtqio �vj kli ktr i tukijhnm 4� - � � -� �> to }thiu �� � @$� �� - � .� - |

�liji�vji �i lnhi kli �vmmv� tu} qvjjio� vuptu} n��jv� tr nktvu �vj kli p�unr tqo v� kli
olnji �jtqio hiqkvj � � �� � � ���� � � � vu kli ktr i tukijhnm 4� - � � -� �> �

��� � ����� � � @$� �� - � .� - �� � {��
gu kli vklij lnup � �� sotu} kli jimnktvuo � ik�iiu pt�sotvu qv i� qtiuko nup ovmsktvuo v�

z�� o � vui qnu oii klnk kli ovmsktvu v� kli okv qx �jtqi i�snktvu {�� �vj kli �wz rvpim to
n��jv� tr nkip vu kli tukijhnm 4� - � � -� �> �� kli ovmsktvu v� kli i�snktvu

�� �� � �� �� �� � 	 �� - ��� � {Å��
�lso �i qnu mvvx nk 	 �� - � no nu n��jv� tr nktvu v� kli pt�sotvu qv i� qtiuk v� kli okvqx
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� qvr�njtovu v� kli ioktr nkip pt�sotvu qv i� qtiuko sotu} kli k�v r iklvpo minpo kv nu
ir�tjtqnm ioktr nkvj .	 v� kli mtuinj hvmnktmtk� v� ijnkvj tu kli �wz rvpim � onkto�� tu} kli
qvuptktvu �

.	 �� - � � � @$� �� - � .� - � {ÅÅ�
ztuqi .	 to n mtuinj v� ijnkvj � i�snktvu {ÅÅ� to n  !  ptr iuotvunm o�okir v� mtuinj i�snktvuo
lnhtu}  !  !  suxuv�uo }thiu �� .	 � ���2 �. �2 �. ����� ������ � |� iuqi � tu vjpij kv qvr�ski .	 �i uiip  o�okir o v� mtuinj i�snktvuo v� k�� i {ÅÅ� � �ltql
minpo kv kli �vmmv� tu} r iklvp | �i qlvvoi  pto� vtuk ji�jioiuknkthi ktr i tukijhnmo 4� � � � �> � ����4��= � � �� > �jvr kli ltokvjtqnm ktr i tukijhnm 4� � � > osql klnk kli olnji �jtqio pv uvk lnhi
r n� vj qlnu}io {mtxi �qjnolio � vj vklij �i�kjir nm ihiuko �� vu klioi tukijhnmo | �vj inql tukijhnm

4� - � � -� �> �i qvr�ski kli ltokvjtqnm hvmnktmtk� r nkjt� .� - nup kli nhijn}i �jtqio � - kv v�kntu
 i�snktvuo v� k�� i {ÅÅ� tuhvmh tu} .	 | �li mtuinj o�okir v� i�snktvuo �vj .	

.	 �� - � � � @$� �� - � .� - � * � � � ��� B + {Å��
v�kntuip tu klto �n� lno  !  ! i�snktvuo nup kli onri usr�ij v� suxuv�uo | �u vjpij kv
ovmhi klto o�okir v� i�snktvuo �i lnhi kv noosri klnk tk lno �s mm jnux | �lto qnu }iuijtqnmm�
� i nqltihip �� qlvvotu} ostkn�mi ktr i tukijhnmo 4� - � � -� �> � * � *� � ���  B +- �liu �stmp tu}
s� kli o�okir v� i�snktvuo {Å�� | �� kl to mtuinj o�okir lno �smm jnux � tk qnu � i ovmhip sotu}
oknupnjp usrijtqnm kiqlut�sio kv v�kntu nu ioktr nkvj .	 �vj kli mtuinj hvmnktmtk� v� ijnkvj
	 v� i�snktvu {�� | �li riklvp lno � iiu kiokip � tkl r njxik pnkn nup kli qvjjio�vuptu}
jiosmko nji �jioiukip tu kli ui�k oiqktvu |

#$%&'( � �u kli rsmktyp tr iuotvunm w mnqxyzqlvmio rvpim � nmklvs}l vui v�kntuo n sut�si
ioktr nkvj .� �vj kli qvhnjtnuqi r nkjt� v� kli okvqx �jtqio � kli hvmnktmtk� r nkjt� .� to uvk
sut�sim� pikijr tuip otuqi nu� r nkjt� .� � � � �� onkto�� tu} .� .�� � .� qnu �i knxiu no n
w mnqxyzqlvmio hvmnktmtk� r nkjt� | �i� iuptu} vu kli �sj�voi � vui lno kv o� iqt�� n o� iqtnm �vjr
�vj .� {sosnmm� vui knxio kli �votkthi oim�ynp� vtuk vj kli �lvmiox� o�snji jvvk v� .� � kv iuosji
kli sut�siuioo v� .� | �i �vsmp mtxi kv � vtuk vsk klnk tu kli �wz r vpim kli otksnktvu to
otr tmnj � liuqi �i qlvvoi n o� iqtnm �vjr �vj kli hvmnktmtk� v� ijnkvj .	 �ltql to tr �mtqtkm� }thiu
�� i�snktvu {ÅÅ� | ztuqi kli ioktr nkvjo .	 v�kntuip sotu} kli riklvp v� ~�iy�n�n� pioqjt� ip
tu kli mnok oiqktvu nup sotu} kli r iklvp v� klto oiqktvu pv uvk lnhi tu }iuijnm kli onr i
o� iqtnm �vjr � �i pv uvk i��iqk klir kv �i i�snm �liu sotu} kli onri ltokvjtqnm pnkn | �lto
to uvk n jinm tuqvuhiutiuqi tu �jnqktqi � otuqi � vkl r iklvpo n��jv� tr nki kli onri nooik �jtqi
p�unr tqo }thiu �� kli z�� {�� |
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� )� )� � ���$ � �"$ ��%$' ��& � �%� �$%$ �&��� 
�u vjpij kv ioktr nki kli pt�sotvu qv i� qtiuk .	 sotu} kli riklvp pioqjt� ip tu klto oiqktvu �
�i vum� uiip kv ovmhi n  !  !  yptr iuotvunm o�okir v� mtuinj i�snktvuo | �vj klto �sj�voi
vui qnu soi oknupnjp kiqlut�sio � i |} | kli �nsoo imtr tunktvu r iklvp �vj mv� ptr iuotvuo
vj tkijnkthi r iklvpo �vj lt}lij ptr iuotvuo | � o n qvuoi�siuqi � kli ir�tjtqnm �njnrikij
ioktr nktvu r iklvp pioqjt� ip tu oiqktvu � |Å lno n �t} qvr�sknktvunm nphnukn}i qvr�njip
kv kli �njnrikij ioktr nktvu riklvp pioqjt� ip tu oiqktvu � |� � �liu vui lnp kv �ij�vjr nu
 !  !  yp tr iuotvunm v�ktr t�nktvu v� kli qvukjnok �suqktvu kv v�kntu kli ioktr nkvj .	 |

�u �jnqktqi � n }vvp qlvtqi �vj kli ktr i tukijhnmo 4� � � � �> � ��� 4��= � � �� > soip �vj kli ioktr ny
ktvu v� .	 to n �njktktvu v� n jiqiuk ktr i tukijhnm qvukntutu} lt}l �ji�siuq� ltokvjtqnm �jtqio
v� kli qvuotpijip nooiko | �li �njktktvu olvsmp � i qlvoiu osql klnk nooik �jtqi pv uvk lnhi
r n� vj qlnu}io � tkltu nu tukijhnm |

� �d��afe� � a��d �`�

�u klto oiqktvu �i ptoqsoo kli usr ijtqnm tr�mir iuknktvu v� kli �wz rvpim no �imm no kli
�jtqtu} v� hnjtvso pijthnkthio vu otu}mi nooiko nup vu �noxiko � i |} | �sjv� inu hnutmmn v�ktvuo �
�sjv� inu �njjtij qnmmo nup �sko � � otnu nup mvvx�nqx v�ktvuo | �i nunm��i kli r ntu qlnjy
nqkijtoktqo v� kli r vpim tu �jnqktqi no �imm no tko nphnukn}io qvr�njip � tkl kli qmnootqnm
rsmktyp tr iuotvunm w mnqxyzqlvmio rvpim |
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�k to �imm xuv�u klnk �vjxtu} tu n qvr �miki r njxik supij kli jtox uiskjnm r inosji � � � kli
�jtqi v� nu v�ktvu qnu � i qvr�skip no kli i�� iqknktvu v� kli ptoqvsukip �n�v� v� klnk
v�ktvuo � oii ~� mzk� �vj rvji pikntmo | �u kli �vmmv� tu} �i � tmm }thi ovr i i�nr �mio v� �jtqi
�vjrsmno v� � tpim� soip �unuqtnm pijthnkthio � supij kli noosr�ktvu klnk �i nji otksnkip nk
ktr i � nup klnk kli tukijiok jnki to qvuoknuk iup i�snm kv � �

Å| �mntu hnutmmn v�ktvuo vu kli supijm� tu} � 2 � tkl ktr i kv r nksjtk� � nup okjtxi � �
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� | �iuijnm rsmktynooik �sjv�inu v�ktvu � tkl ktr i kv r nksjtk� � nup �n�v� �suqktvu� � � � � � � �
� ���0 ,$ �0 �@� �� � � ,=	� 
 4� ��� �> {Å��

� | wnjjtij rsmktynooik �sjv�inu v�ktvuo � tkl ktr i kv r nksjtk� � � �n�v� �suqktvu � �
� � � � � nup �vsupnj� � {liji �� piuvkio kli �jok ltkktu} ktr i v� kli �vsupnj� � �� kli
olnji �jtqi �jv qioo ��� ���� � |
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� | � otnu v�ktvuo � tkl ktr i kv r nksjtk� � nup �n�v� �suqktvu � � � � ! � � � � � �
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#$%&'( � �li i�� iqknktvuo tu �vjrsmno {Å�� kv {Å�� qnu �i � jtkkiu no 
 4� ��� � � � 4� � � >�>�vj ovr i ostkn�mi � � ytuki}jn�mi �suqktvunm � � � 4� � � > � � pi� iuptu} vu kli �nkl ��� ��� �� �� 	
v� kli nooik �jtqi �jvqioo |

ztuqi qmvoip �vjrsmno �vj kli �jtqio v� v�ktvuo tu kli �wz rvpim pv uvk i� tok ihiu tu kli
otr �miok qnoi v� �mntu hnutmmn v�ktvuo � �i soi kli �smij ptoqjikt�nktvu oqlir i �vj z�� o nup
kli �vuki �njmv r iklvp kv qvr�ski kli i��iqknktvuo tu kli �vjrsmno {Å�� kv {Å�� |

�vuktusvso �nklo v� okv qlnoktq �jvqiooio qnuuvk � i }iuijnkip vu n pt}tknm qvr �skij �
kliji�vji vui lno kv soi ptoqjikt�ip �nklo �� �� � onr�mip nk ptoqjiki ktr i �vtuko *�� �
� � � � � ��� �� � � - | �vj otr�mtqtk� �i noosri klnk kli onr�mi ktr i �vtuko pth tpi kli ktr i
tukijhnm 4� � � > tukv � i�stptoknuk os�tukijhnmo | �v }iuijnki vui �nkl �i soi kli oknupnjp
 yp tr iuotvunm �smij ptoqjikt�nktvu oqliri �vj kli z�� {�� kv v�kntu �� �� � pi�uip jiqsjothim�
��

�� �� �� � ���� �� ���� D � �� �� ��� 4+ � � ��. � � B �. �> � 	 ��� �� ��� �A �.� � B �.� . � {Å��
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�liji *� . -�= �.3� to n oi�siuqi v� tupi� iupiuk  yptr iuotvunm oknupnjp �nsootnu jnupvr hnjty
n�mio | ztuqi �� �� � to pi�uip �� kli i�snktvu {Å�� vum� nk ptoqjiki ktr i �vtuko �i soi kli
mtuinj tukij�vmnktvu riklvp kv pi�ui �� �� � �ik�iiu k�v qvuoiqskthi ptoqjikt�nktvu �vtuko �.
nup �. � � ��

�� �� �� � �.� � B �
�.� � B �. �� �� ��� � � B �.

�.� � B �. �� �� ���� D {���

kv v�kntu qvuktusvso onr �mi �nklo �vj �� �� � | ztuqi �� �� � � � 4� � � > � kli �nkl pi� iupiuk �n�v�
�suqktvunm � � � 4� � � > � � qnu uv� �i n��mtip kv �� �� � |

� �imm xuv�u jiosmk vu �smij oqlir io {oii i |} | ~� m�m�� oknkio klnk tu kli o� iqtnm qnoi
�liu kli �suqktvunm � qvjjio�vupo kv }iuijnm �sjv� inu � �njjtij � � otnu nup mvvx�nqx v�ktvuo
kli qvuhij}iuqi o� iip nup liuqi kli nqqsjnq� v� kli �smij r iklvp to v� vjpij � � �

�� � t |i |
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 4� ��� � � � 4� � � >�> � � � +A� � {�Å�
�li �vuki �njmv r iklvp �vj �jtqtu} �unuqtnm pijthnkthio qvuotoko tu n��jv� tr nktu} kli

i��iqknktvu
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qjikt�ip �nklo v� �unuqtnm nooik �jtqio sotu} kli �smij r iklvp pioqjt� ip tu {Å�� | �li okjvu}
mn� v� mnj}i usr�ijo tr�mtio kli �vtuk� toi qvuhij}iuqi v� {��� kv {��� �vj � � I | �i
nmov xuv� psi kv kli qiukjnm mtr tk klivjir klnk kli n��jv� tr nktvu ijjvj to v� vjpij � � �
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�vuoi�siukm�� sotu} klto usr ijtqnm r iklvp �i qnu n��jv� tr nki kli �jtqi v� �unuqtnm pijthny
kthio v� k�� io {Å�� kv {Å�� s� kv n ptoqjikt�nktvu ijjvj v� vjpij � � �

�� � nup n �vuki �njmv
ijjvj v� vjpij � � �

��
� � �liji � to kli usr�ij v� ptoqjikt�nktvu �vtuko v� kli qvuotpijip ktr i

tukijhnm nup � to kli usr�ij v� �nklo }iuijnkip sotu} kli �vuki �njmv r iklvp |
�uv� tu} kli �jtqi v� nu v�ktvu iun�mio so kv qvr�ski tko lip}tu} �njnrikijo nup klijiy

�vji kv lip}i kli v�ktvu {�i nji tu kli qvr�miki r njxik oikktu} v� ~� mzk�� | �li lip}tu}
�njnrikijo qnu � i ihnmsnkip sotu} kli pt�ijiuqi �svktiuk n��jv� tr nktvu kiqlut�si � � tpim�
soip �vj kli qnmqsmnktvu v� kli ��jiixo � v� �unuqtnm pijthnkthio � t |i | vui n��jv� tr nki kli
pimkn � tkl jio� iqk kv kli t ykl nooik nup kli qjvooy}nrr n v� nu v�ktvu ��
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� 2. ��� � � � ��0 �@� ��� ��� 2��. � �<2 ��� ���. � <2 ��� � ��.� �. � B <2 ��� ���.� {���

�liji � to sosnmm� oik kv Å� nup � 2 piuvkio kli tykl sutk �noto hiqkvj tu � � |
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�u vjpij kv nunm��i kli �jv� ijktio v� kli rvpim � �i � tmm pinm �vj otr �mtqtk� � tkl kli k�v
ptr iuotvunm hijotvu v� kli r vpim | �li okv qx �jtqi p�unr tqo to }thiu tu klto qnoi ��

� � � ��
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 � � ��
� �� � �� �� � 	 � � � ��

� �� � �� �� � {���

�liji 	 
 � 	 �� 
� nup 	 � � 	 ��� � nji � ! � jinm hnmsip r nkjtqio pi�utu} kli hvmnktmtk�
v� ijnkvj 	 � � ����� ir �mv�ip tu ~� mzk� i�snktvu {� � | � mklvs}l kli usr ijtqnm tr �mir iuy
knktvu v� kli rvpim �vjxo �vj nmm p tr iuotvuo �i jiokjtqk vsj nunm�oto kv ptr iuotvu k�v otuqi
klioi jiosmko jihinm kli rvok tr�vjknuk qlnjnqkijtoktqo v� kli r vpim nup nji ino� kv �jioiuk |

�li tukstkthi nphnukn}io v� kli �wz r vpim tukjvpsqip tu ~� mzk� qvr�njip kv kli rsmkty
p tr iuotvunm w mnqxyzqlvmio r vpim to kli �nqk klnk nooik �jtqio nji nmmv�ip kv tukijnqk nup
qnu tu�siuqi inql vklij kljvs}l kli hvmnktmtk� v� ijnkvj 	 | �lto nphnukn}i � iqvrio ihty
piuk tu �jnqktqi �liu qvuotpijtu} okvqx �jtqio �ltql tukijnqk nup tu�siuqi inql vklij � i |} |
okv qx �jtqio v� qvr �nutio �ltql �imvu} kv kli onri r njxik oi}r iuk | �u kli �vmmv� tu} �i
�jok �jioiuk ovr i ji�jioiuknkthi usr ijtqnm jiosmko �vj kli �ntj v� nooiko �w� nup ���� �
�ltql olvsmp jihinm kli qlnjnqkijtoktqo v� kli �wz r vpim | �vj kli ioktr nktvu �i soip pntm�
ltokvjtqnm �jtqio v� kli qvr �nutio �w� nup ���� �jvr �nusnj� kv ��jtm ���� |

ÅÅ



F otu} kli qvukjnok ioktr nkvj r iklvp pioqjt� ip to oiqktvu � �i v�kntuip kli �vmmv� tu}
v�ijnkvj {}thiu �� k�v r nkjtqio 	 � nup 	 � v� i�snktvu {���� �vj kli k�v ptr iuotvunm �jtqi
�jv qioo v� �w� nup ���� �

.	 � � � � ����� � �����B� ����+ B� ���+� � � {���

.	 � � � � �+��� � �����B� ����� � ���� + � �

F otu} kli ir �tjtqnm ioktr nktvu r iklvp pioqjt� ip to oiqktvu � �i v�kntuip kli �vmmv� tu}
v�ijnkvj {}thiu �� k�v r nkjtqio .	 � nup .	 � v� i�snktvu {���� �vj kli k�v ptr iuotvunm �jtqi
�jv qioo v� �w� nup ���� �

.	 � � � � ����� � �����
� �� +�� B +����� � � {���

.	 � � � B +��� ++ � �����
� ����� B +�+��� � �

� o � vtukip vsk nk kli iup v� oiqktvu � � �i pv uvk i��iqk kli k�v ioktr nkvjo kv � i i�snm �
nmklvs}l �i i��iqk klir kv pioqjt� i i�sthnmiuk �jtqi p�unr tqo �vj kli �ntj �w� nup
���� | �lto qnu �i hijt�ip �� qvr�njtu} tr�mtip hvmnktmtktio {vj i�sthnmiukm� �jtqio v� �sy
jv� inu hnutmmn v�ktvuo� vu �vkl supijm� tu}o �vj pt�ijiuk okjtxio nup pt�ijiuk r nksjtktio
� � 4� � � >}thiu tu kli ui�k oiqktvu � otuqi tk to xuv�u klnk tr �mtip hvmnktmtk� osj�nqio nup
ptokjt�sktvuo v� �jtqio v� kli supijm� tu} �� nk pt�ijiuk r nksjtktio � � 4� � � > nji tu vuiykvyvui
qvjjio�vupiuqi | �lto � tmm � i pvui ui�k |

� �� �

 ��� � ���	
 ��
 ��
 ��	
 ����
 ���
� 	�� ���	

�vj kli usrijtqnm qvr�sknktvu v� �jtqio v� pijthnkthio �i soip kli rsmktyp tr iuotvunm �vuki
�njmv r iklvp pioqjt� ip tu kli mnok oiqktvu � tkl ptoqjikt�nktvu �njnrikij � � +�� nup usr�ij
v� �vuki �njmv �nklo � � +�
 | �k to ino� kv qliqx {kli qvi� qtiuko � itu} qvuoknuk� klnk kli
os� qtiuk qvuptktvuo }snjnukiitu} kli r vpim qvr�mikiuioo pioqjt� ip tu ~� mzk� nji onkto�ip tu
kli qvuotpijip qnoi |

�i oknjk � tkl ovri jiosmko vu �w� | �t}sji {Å� olv� o �jtqio v� �sjv� inu qnmm v�ktvuo vu
�w� qvr�skip tu kli �wz r vpim �vj pt�ijiuk okjtxio nup r nksjtktio sotu} kli ioktr nkvjo
{��� nup {��� | �li qvjjio�vuptu} qvr�skip tr �mtip hvmnktmtktio qnu �i �vsup tu �}sji {�� |
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�t}sji Å � �sjv�inu �nmm �jtqio vu �w� qvr �skip � tkl r vpim �njnr ikijo {��� nup {��� |
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�t}sji � � �vr �skip tr �mtip hvmnktmtk� osj�nqio �vj �w� � tkl rvpim �njnrikijo {��� nup
{��� |
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�t}sji � � �t�ijiuqi � ik�iiu �sjv�inu qnmm �jtqio nup tr �mtip hvmnktmtktio �vj �w� qvr �skip
sotu} kli rvpim �njnrikijo {��� nup {��� |
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�t}sji � � �r�mtip hvmnktmtk� osj�nqio �vj �w� v�oijhip vu kli r njxik vu �������� nup kli
pt�ijiuqi � ik�iiu r njxik nup tr �mtip hvmnktmtktio �vj �w� qvr�skip sotu} {���
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�t}sji {�� olv� o kli pt�ijiuqi � ik�iiu v�ktvu �jtqio nup tr�mtip hvmnktmtktio | �li tr �mtip
hvmnktmtk� osj�nqio olv�u tu �}sji {�� lnhi n �or tmi �� nji oxi� nup lnhi n kijr okjsqksji |
�li jiosmko nji k��tqnm �vj tr �mtip hvmnktmtk� osj�nqi v�oijhip vu i�stk� r njxiko � mtxi kli vui
olv�u tu �}sji {� � | �li pt�ijiuqi � ik�iiu kli rvpim }iuijnkip tr�mtip hvmnktmtk� osj�nqi
nup kli vui v�oijhip vu kli r njxik vu kli onr i pnki qnu nmov � i �vsup tu {� � |

�u �}sji {� � vui qnu nmov v�oijhi klnk kli tr �mtip hvmnktmtk� osj�nqi qvr �skip tu kli
�wz r vpim nup kli vui v�oijhip vu kli r njxik vu �������� nji hij� otr tmnj {kli n�ovmski
tr�mtip hvmnktmtk� pt�ijiuqi jir ntuo sut�vjr m� supij �� � � nmklvs}l �i soip n �njnrikij
ioktr nktvu �noip vu ltokvjtqnm pnkn �jtvj kv klnk pnki | �lto qnu � i oiiu no nu ir �tjtqnm
ih tpiuqi klnk kli �wz rvpim �ko hij� �imm kli r njxik | �v iun�mi kli qvr�njtovu � tkl kli
rsmktyp tr iuotvunm w mnqxyzqlvmio rvpim � �i jir njx nk klto � vtuk klnk kli tr �mtip hvmnktmtk�
osj�nqi tu kli mnkkij r vpim to �nk � kliji�vji kli ov qnmmip �ok� mtoip �nqko � qsjjio� vuptu} kv
jinm �vjmp �unuqtnm r njxiko {i |} | hvmnktmtk� �or tmi � nup kijr okjsqksji� pv uvk n��inj nk nmm
tu kli w mnqxyzqlvmio rvpim |

ztuqi kli r vpim minpo kv �jtqio v� hnutmmn k�� i v�ktvuo �ltql nji hij� qmvoi kv �jtqio
v�oijhip vu kli r njxik � �i qnu soi kli r vpim kv qvr�ski �jtqio v� r vji qvr �mi� pijthnkthio
�ltql nji qvuotokiuk � tkl kli r njxik | �liji�vji �i qnu lip}i qvr �mi� pijthnkthio uvk vum�
sotu} kli supijm� tu}o nup kli �nux nqqvsuk �sk nmov vklij otr �mi {i |} | hnutmmn k�� i� v�ktvuo
no n kjnptu} nooik |

�u kli �vmmv� tu} �i �jioiuk ovr i usrijtqnm jiosmko qvuqijutu} �jtqio v� r vji qvr�mi�
v�ktvuo vu �w� nup ���� | �li �jok i�nr�mi to n xuv qxyvsk �njjtij qnmm v�ktvu vu n �noxik
qvr �voip v� �� olnjio v� �w� nup �� olnjio v� ���� | gu �������� kli olnji v� �w� nup
���� �iji Å�� |�� jio� iqkthim� �E |ÅÅ� ov kli o�vk �jtqi v� kli �noxik to � ÅE� |�� nup n�vsk
lnm� v� kli qn�tknm to tuhiokip tu �w� olnjio nup kli jiok tu ���� olnjio | �li pv�uotpi
xuvqxyvsk �njjtijo nji nk ��� �vj �w� nup nk ��� �vj ���� | �li usr ijtqnm jiosmko nji olv�u
tu �}sji {�� |

�li oiqvup i�nr �mi tu �}sji {E� olv� o �jtqio v� xuvqxyvsk �njjtij �sk v�ktvu vu kli
onr i �noxik �vj pt�ijiuk r nksjtktio nup okjtxio � �liji kli pv�uotpi xuv qxyvsk �njjtijo nji
kli onr i no tu kli �jihtvso qnoi |

�u kli ui�k �}sjio �i �jioiuk �sjklij usrijtqnm jiosmko v�kntuip tu kli �wz rvpim
sotu} kli �ntjo v� nooiko �vluovu� �vluovu nup �jv qkij��nr�mi nup kli �ntj v� olnjio
tuptqio ��� nup ��z� | �i soip ltokvjtqnm pnkn �jvr �iqir�ij ���� kv � njql ���� �vj
kli ioktr nktvu v� �njnrikijo | �li hnutmmn v�ktvu �jtqio nup kli tr�mtip hvmnktmtktio nji
qvr �skip jimnkthi kv �������� �vj pt�ijiuk okjtxio nup r nksjtktio | �i tuqmspip tr �mtip
hvmnktmtk� osj�nqio v�oijhip vu kli r njxik vu �������� �vj qvr�njtovu |
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�t}sji � � �r�mtip hvmnktmtk� osj�nqio }iuijnkip tu kli r vpim {kv}iklij � tkl �jv qkij��nr�mi�
nup v�oijhip vu kli r njxik �vj �vluovu� �vluovu vu ��������
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Model implied volatility for DAX on 03/03/2003
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�t}sji � � �r �mtip hvmnktmtk� osj�nqio }iuijnkip tu kli rvpim {kv}iklij � tkl kli ��z� tupi� �
nup v�oijhip vu kli r njxik �vj ��� vu ��������
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�t}sji � � �t�ijiuqi � ik�iiu rvpim }iuijnkip nup v�oijhip tr �mtip hvmnktmtktio �vj �vluy
ovu� �vluovu nup ��� vu ��������
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� �b_ e �d cf_� a�� �a��

�li r n� vj �jnqktqnm pjn��nqx v� kli rsmktyp tr iuotvunm w mnqxyzqlvmio rvpim nup v� vklij
rsmktyp tr iuotvunm r vpimo tukjvpsqip tu jiqiuk �injo to klnk �jtqio v� pijthnkthio qvr �skip
tu klioi rvpimo pv uvk qvjjio� vup kv v�oijhnktvuo vu kli r njxik | � �kij kli ioktr nktvu
vj qnmt�jnktvu v� kli rvpim �njnr ikijo � tr�mtip hvmnktmtk� osj�nqio {�ltql nji tu vuiykvyvui
qvjjio�vupiuqi � tkl �jtqio v� hnutmmn v�ktvuo �vj pt�ijiuk okjtxio nup r nksjtktio� }iuijnkip
tu klioi rvpimo nji itklij �nk vj lnhi uv �or tmi �� oxi� vj kijr okjsqksji � tu qvukjnptqktvu
kv v�oijhnktvuo �jvr kli r njxik | �lto tr �mtio klnk �vj nu� qlvtqi v� rvpim �njnrikijo �
kli rvpim qnu uvk � i qvuotokiuk � tkl tu�vjr nktvu v�oijhip vu kli r njxik | �liji�vji klioi
rvpimo pv uvk minp kv nqqsjnki �jtqio nup lip}tu} okjnki}tio �vj �unuqtnm pijthnkthio | �u kli
qnoi v� kli �wz rvpim �i pv uvk lnhi klioi pjn��nqxo otuqi kli usr ijtqnm jiosmko �jioiukip
tu klto �n� ij olv� klnk �jtqio v� pijthnkthio qvr�skip tu kli �wz rvpim olv� kli o� iqt�q
�ok� mtoip �nqko � nup nji hij� qmvoi kv kli vuio v�oijhip vu kli r njxiko |

�vr�njtu} kli tr�mtip hvmnktmtktio ptn}jnr o �i v�oijhi klnk nmklvs}l kli �njnrikijo tu
kli �wz rvpim nji ioktr nkip sotu} ltokvjtqnm olnji �jtqio {nup uvk kljvs}l qnmt�jnktvu � tkl
nqksnm �jtqio v� pijthnkthio �jvr kli r njxik� � kli rvpim }iuijnkio tr�mtip hvmnktmtk� osj�nqio
otr tmnj kv kli vuio v�oijhip vu kli r njxik | �jvr kli �vtuk v� h ti� v� kli �jnqktktvuij �
vui v� kli r ntu nphnukn}io v� kli �wz rvpim qvr �njip kv kli oknupnjp wmnqxyzqlvmio
rvpim to kli �nqk klnk �jtqio v� pijthnkthio tu kli �wz r vpim nji qvuotokiuk � tkl kli vuio
v�oijhip vu kli r njxik | �lto qlnjnqkijtoktq v� kli rvpim to r ntum� psi kv kli �nqk klnk
kli p�unr tqo v� kli olnji �jtqi v� vui nooik to tu�siuqip uvk vum� �� tko hvmnktmtk� nup tko
v�u mihim �sk nmov �� kli mihim v� vklij nooiko | �nxtu} n mv vx nk {��� nup {��� �i v�oijhi
klnk n�kij kli �njnrikij ioktr nktvu � tkl ltokvjtqnm pnkn kli uvuyptn}vunm imir iuko v� 	 �
nup 	 � nji uvuy�ijv | �li qmnootqnm w mnqxyzqlvmio r vpim qvjjio� vupo kv kli qnoi �liu kli
uvuyptn}vunm imir iuko nji �ijv � t |i | kli qnoi �liji kli mihim v� vklij nooiko to uvk jimihnuk
�vj kli p�unr tqo v� kli qvuotpijip olnji �jtqi | �li i� tokiuqi v� uvuykjth tnm uvuyptn}vunm
imir iuko tu kli ioktr nkip �njnrikijo to n ot}u klnk kli olnji �jtqio nji lt}lm� pi� iupiuk
vu kli mihim v� vklij nooiko � � sokt�� tu} n �vokijtvjt nup �jvr n usrijtqnm � vtuk v� h ti� kli
i�kiuotvu v� kli w mnqxyzqlvmio rvpim pihimv� ip tu ~� mzk� | gui r tuvj ptonphnukn}i v� kli
�wz rvpim qvr�njtu} kv kli w mnqx nup zqlvmio r vpim to klnk tu klto r vpim kliji nji uv
i��mtqtk �vjrsmno �vj hnutmmn v�ktvuo vu otu}mi nooiko nup klnk �jtqio v� pijthnkthio lnhi kv
� i qvr�skip sotu} usrijtqnm r iklvpo no pioqjt� ip nk kli � i}tuutu} v� klto oiqktvu | �lto
ptonphnukn}i v� kli �wz pton�� injo �liu �jtqtu} rsmktynooik vj r vji qvr�mi� pijthnkthio �
otuqi klioi xtup v� pijthnkthio pv uvk lnhi i��mtqtk �jtqtu} �vjrsmno tu kli w mnqxyzqlvmio
rvpim nup lnhi kv � i �jtqip nu��n� �� usrijtqnm r iklvpo |

ztuqi kli �jioiukip rvpim qn�ksjio hij� �imm kli tukijpi� iupiuq� okjsqksji � ik�iiu

��



�unuqtnm nooiko tu kli r vpim �njnr ikij 	 � �i os}}iok kv soi kli �wz r vpim �vj �jtqtu}
nup lip}tu} rsmktynooik pijthnkthio no nu nmkijunkthi kv kli rsmktyp tr iuotvunm w mnqxyzqlvmio
rvpim | � mklvs}l �i �jioiukip tu klto �n� ij �vj otr�mtqtk� vum� usr ijtqnm jiosmko �vj n k�vy
ptr iuotvunm hijotvu v� kli r vpim � kli rvpim }thio }vvp jiosmko nmov �vj lt}lij ptr iuotvuo
{i |} | �vj pijthnkthio pi� iuptu} vu � kv �� �unuqtnm nooiko tu�siuqtu} inql vklij� | �lto to
i�nqkm� kli qnoi �liji kli rsmktyp tr iuotvunm w mnqxyzqlvmio rvpim qinoio kv }thi onkto�nqkvj�
jiosmko tu �jnqktqi |

� liu �jtqtu} pijthnkthio tu kli �wz r vpim pi� iuptu} vum� vu vui supijm� tu} � vui tr y
�vjknuk �sioktvu to lv� kv qlvoi kli ptr iuotvu v� kli rvpim � t |i | lv� r nu� npptktvunm
�unuqtnm nooiko �ltql tu�siuqi kli supijm� tu} olvsmp �i knxiu tukv nqqvsuk tu kli rvpim |
�u ir �tjtqnm nuo�ij �ltql }thio }vvp jiosmko tu �jnqktqi nup to ino� kv tr�mir iuk to klnk
vui olvsmp knxi vum� vui npptktvunm nooik �ltql to okjvu}m� qvjjimnkip � tkl kli supijm� tu} |
�u vsj i�nr�mi {��� �i kvvx �vj �w� kli npptktvunm nooik ���� � nuvklij }vvp qlvtqi qvsmp
lnhi � iiu kli �� z��� tupi� |

�li �iok nqqsjnq� �vj �jtqtu} nup lip}tu} pijthnkthio tu kli �wz r vpim ihiu tu kli qnoi
v� otu}mi nooik v�ktvuo to v� qvsjoi nqltihip �liu vui soio n rvpim qvukntutu} nmm �unuqtnm
nooiko kjnpip vu kli r njxik | �u klto qnoi kli r vpim to �r n�tr nm� tu kli oiuoi klnk tk qn�ksjio
kli iuktji {lt}l ptr iuotvunm� tukijpi� iupiuq� okjsqksji v� kli nooiko nhntmn�mi vu kli r njxik |
�li ptonphnukn}i v� osql nu n��jvnql mtio tu kli iuvjr vso qvr �sknktvunm qvr�mi� tk� uiipip
�vj �jtqtu} nup lip}tu} pijthnkthio | gu kli vklij lnup osql n lt}l ptr iuotvunm n��jvnql
r t}lk � i hij� tukijioktu} �liu �jtqtu} qvr�mi� rsmkt nooik v�ktvuo � i |} | i�vktq v�ktvuo
pi� iuptu} vu �� kv �� nooiko � tkl tupth tpsnm �njjtij �vj inql nooik |

��( �� �$#�$%$ �� �i nji hij� }jnki�s m kv �j | �u}imtxn � n� nup kli �nionj tuoktkski
tu wvuu �vj n xtup tuhtknktvu kv kli kltjp unr ip nsklvj | �li �unuqtnm os��vjk �� kli
�sr�vmpk �vsupnktvu nup z�wE ÅÅ wvuu to }jnki�smm� nqxuv� mip}ip |
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