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Q^s}MKhh^Mh� jkq� LrMaNkKh�^p� jzNjLN^k� ~jh� LrMaNkK

Kk~NkKh� jMK� LuK�sjNk�i^s}^kKkLh� LujL�qKLKMsNkK� LuK

Kk~NkK�}KMp^MsjkiKh��JrMaNkK�a[jqKh�jMK�LuK�s^hL�i^hL[�

K[KsKkLh��uN[K�LuKNM�}M^qriLN^k��yK�KiLN^k�^p�jk�rkpNL

LrMaNkK�a[jqK�rhrj[[��uj}}Kkh�qrK�L^�NkhN~kNpNijkL�qKpKiLh

jkq�i^khK�rKkL[�%�LuKNM�MKhL^MNk~�Nh�Ki^k^sNij[[��h^rkq�

JuNh� jMLNi[K� i^khNqKMh� LuK� }M^iKhh� ^p� ~K^sKLM�

MKhL^MNk~� ;uKN~uL<� ^p� jzNjLN^k� LrMa^}M^}� Kk~NkK�Y��

��V`�LrMaNkK�hLjMLKM�h�;J\<�a[jqK��Nk~��P�i^s}jMjLNzK

jkj[�hNh�^p�p^rM�L�}Kh�^p�MKhL^MjLN^k�ujh�aKKk�ijMMNKq�^rL.

jM~^k�jMi�hrMpjiNk~��NLu�pN[[KM��NMK�?=4@��7�h^[qKMNk~

�NLu� h^[qKM� }^�qKM� m`M�9� Nk� iKMjsNi� p^Msh7� [jhKM

hrMpjiNk~��NLu� pN[[KM��NMK�?=4@��7� [jhKM� hrMpjiNk~� Nk

}^�qKM�ajLu��NLu�m`M�9�h^[qKM�

JuK� prMkjiK�h^[qKMNk~� Nk�iKMjsNi� p^Msh�LKiukN�rK

i^khNhLh�Nk�}[jiNk~�LuK�a[jqK�Nk�j�h}KiNj[[��}MK}jMKq�p^Ms

MK}KjLNk~�LuK�iKMjsNi�a[jqK�}M^pN[K��NLu�LuK�kKiKhhjM�

j[[^�jkiK� p^M� prMLuKM�sjiuNkNk~%��NLu� prMLuKM�}^�qKM

h^[qKM� pN[[Nk~��JuKk�LuK�h^[qKMNk~�}M^iKhh� Nk�j�zjirrs

prMkjiK�aK~Nkh�

JuK� LKiukN�rK�^p� [jhKM��K[qNk~� Nk� j�}^�qKM� ajLu

i^khNhLh�Nk�hrMpjiNk~�^p�LuK�a[jqK��Nk~�}[jiKq�Nk�j�ajLu

pN[[Kq��NLu�pjiNk~�}^�qKM��JuK�a[jqK��jh�}[jiKq�Nk�LuK

}^�qKM�pN[[�h^�LujL�NLh��Nk~�jkq�LuK�hrMpjiK�^p�LuK�}^�qKM
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pN[[��KMK�jL� LuK�hjsK� [KzK[��JuK� [jhKM�aKjs��^M�Kq�^k

LuK�Ljk~KkL�^p�LuK�a[jqK��Nk~�jkq�LuK�}^�qKM�

_jhKq�^k�a[jqK�MKhL^MjLN^k�LKiukN�rKh�i^s}jMjLNzK

jkj[�hNh�g�i^ki[rqKq�LujL�LuK�s^hL�KppKiLNzK�LKiukN�rK

Nk�LuNh�ijhK�Nh�}r[hK�[jhKM�hrMpjiNk~��\rMpjiNk~�Nk�}^�qKM

ajLu�uKMK�NLu�}M^zNqKh�uN~uKM�}KMp^MsjkiK�i^s}jMKq�L^

[jhKM� hrMpjiNk~��NLu� pN[[KM��NMK��djhKM� hrMpjiNk~�sjNk

qNppKMKkiKh�pM^s�LuK�i[jhhNij[�LKiukN�rKh�^p�LrMaNkK�a[jqKh

~K^sKLM�� MKhL^MNk~� jMK� MKzKj[Kq��JuK� }j}KM� }MKhKkLh

i^s}jMjLNzK�jkj[�hNh�^p�LuK�MKhL^MKq�[j�KMh�hLMriLrMK�a�

K[KiLM^kNi� sNiM^hi^}�� �NLu� K[KsKkLj[� jkj[�hNh� ^p

LMjkhzKMhK� hKiLN^kh�^p� LuK� hjs}[Kh��JuK�qK~MKK�^p� LuK

KppKiL�^p�Kjiu�LKiukN�rK�^k�LuK�a[jqK�ajhNi�sjLKMNj[��jh

MKzKj[Kq��gL�Nh�p^rkq�LujL�LuK�prMkjiK�h^[qKMNk~�jkq�[jhKM

hrMpjiNk~� LKiukN�rKh� KOKML� [KjhL� KppKiL� ^k� LuK

hLMKk~LuKkNk~�}ujhK� ′γ � ^p� LuK�ijhL� j[[^��nQ�4���JuK
K[KsKkLj[�jkj[�hNh�MKzKj[Kq�LuK�}MKhKkiK�^p%�}MKhrsja[�%

LuK�~MNq�^p�i^s}[KO�NkLKMsKLj[[Ni�i^s}^rkqh%�jh��K[[�jh

Lrk~hLKk�jkq�iuM^sNrs�ijMaNqKh�Nk�LuK�h^[qKM�hLMriLrMK�

VNiM^ujMqkKhh�;vz<�^p�LuK�MKi^zKMKq�[j�KMh�jkq�zjMN^rh

}ujhKh�^p�}^�qKMKq�h^[qKM�m`M�9��jh�qKLKMsNkKq%�jkq

LuK�QJdTV�;i^KppNiNKkL�^p�LuKMsj[�[NkKjM�KO}jkhN^k�^p

sjLKMNj[<� Nkz^[zKq� Nk� LuK� MKhL^MjLN^k� }M^iKhh� �jh

sKjhrMKq�
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KO}jkhN^k%� MKhL^MNk~� MK}jNM%� K[KiLM^k� sNiM^hi^}�%

K[KsKkLj[�jkj[�hNh%�sNiM^ujMqkKhh%�h^[qKMNk~�
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