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�
2�\]^_`a`bbcd�e\\f`g]^hbeid�^�]jfh\ke�ab]led�bhmnbcd�ge\oep�

feb�� qhq� lmahbekh_b]l]�� khq� e� `\k`\k^`bb]l]� p_]refi�� a]sb]� tha`�
keku�� \�]gb]v�\k]_]bc��\k_`af`be`�q�lfmj]q]v�\p`oehfethoee��\�g_m�
l]v� [� \k_`af`be`� q� q]apf`q\b]am� p]gd]gm� ^� etmn`bee� ab]led� i^f`�
bev��q]k]_c`�_h\q_c^hwk\i�^�p_]o`\\`�x^]fwoee�bhmq��2]�^k]_]a�\fm�
nh`�ea``a�g`f]��bhp_ea`_�� \�ebk`_ge\oepfebh_bca�p]gd]g]a��q]k]�
_cv�bhd]gek��a`sgm�p_]nea�� \^]`�_`hfub]`�]k_hs`be`� ^�p`_`d]g`�]k�
a]b]��q�je��e�amfukeqmfukm_b]\ke��

>h� ]\b]^hbee� \qhthbb]l]� ^cy`� \f`gm`k� p]gn`_qbmku�� nk]� ^� p`_�
\p`qke^`�����^`qh�\khb]^ek\i�p]k_`jb]\kuw�]\]tbhbe`�^thea]p_]beq�
b]^`bei� xkben`\qed� qmfukm_� e� bh� xk]v� ]\b]^`� p]\kes`be`� ed� gmd]^�
bcd�o`bb]\k`v��A]b`nb]��a]s`k�egke�_`nu�e�]�g_mled�p`_\p`qke^bcd�



?��N�h�d�]�f�u�n�e�q���!�

^]p_]\hd�����^`qh��_`y`be`�q]k]_cd�^�tbhnek`fub]v�\k`p`be�g`k`_ae�
be_m`k�\mz`\k^]^hbe`�n`f]^`n`\k^h���

A�bea��a`sgm�p_]nea��p_ebhgf`shk��p`_`d]g�]k�xq]b]aeqe�^]vbc�
q� xq]b]aeq`� ae_hX� setbu� ^� lh_a]bee� \� p_e_]g]vX� p_]^eg`be`� \p_h�
^`gfe^]l]��g`a]q_hken`\q]l]�]jz`\k^hX�\k_`af`be`�q�ph_kb`_\k^m�a`s�
gm�fwguae��

?hq]v�ye_]qev�gehpht]b�^^`g`bei�^�p_]jf`ahkeqm�\nekhw�^p]fb`�
\]]k^`k\k^mwzea� thghnha� ]\^`z`bei� ]\b]^b]v�o`fe�ghbbcd�_h\\ms�
g`bev��h�ea`bb]�]p_`g`f`bei�^thea]\^it`v�e�^thea]]jm\f]^f`bb]\k`v�
a`sqmfukm_b]l]�]j_ht]^hbei�e�q]aambeqhoee�bh�eb]\k_hbb]a�itcq`��

>ha`n`bbhi� ^cy`�o`fu�bh\k]iz`v� \khkue�eapfeoe_m`k�]j\msg`�
be`�\f`gmwzed��j]f``�g`khfubcd�^]p_]\]^��

− hbhfet� ]\b]^bcd� p]f]s`bev� p]\kq]aambeqhke^b]v� ph_hgelac�
\]^_`a`bb]v�lf]kk]geghqkeqeX�

− ]p_`g`f`be`�p_`ga`kh�e\\f`g]^hbei�qmfukm_]f]lee�e�itcq]tbh�
bei�^�q]bk`q\k`�^thea]\^it`v�{itcq�e�qmfukm_hZX�

− \r]_amfe_]^hbe`� ^thea]\^it`v� ^� ]jfh\ke� q]aambeqhke^b]v��
e�ebk`_qmfukm_b]v�q]ap`k`boevX�

− ]p_`g`f`be`�]\b]^b]v�o`fe�a`sqmfukm_b]v�q]aambeqhoeeX�
− hbhfet�_`fioee�{ebk`_qmfukm_b]`�]j_ht]^hbe`�[�q]aambeqhoeiZ�

e�bh�xk]v�]\b]^`�]p_`g`f`be`�xqt`apfereqhoev��
�

|�
>h�]\b]^hbee�ab]led�e\\f`g]^hbev�^�]jfh\ke�geghqkeqe�eb]\k_hb�

bcd�itcq]^�p]\f`gb`l]�p`_e]gh�}_mj`s�OO�e�����^`q]^~�a]sb]�^cg^e�
bmku� k`te\�� nk]� bh� bhyed� lfhthd�r]_ae_m`k\i� p]\kq]aambeqhke^bhi�
ph_hgelah� \]^_`a`bb]v� lf]kk]geghqkeqe�� 2� ]jz`a� pfhb`� ``� \mku� th�
qfwnh`k\i�^�k]a��nk]�hq^eteoei�eb]\k_hbb]l]�itcqh�b`_ht_c^b]�\^ith�
bh�\�febl^]qmfukm_]f]len`\qea�bhp_h^f`be`a��>h�xk]v�]\b]^`�a]s`k��
^�p_eboep`��egke�_`nu�]�b`q]k]_cd�]jm\f]^f`bb]\kid�xrr`qke^b]l]�
r]_ae_]^hbei� q_]\\qmfukm_b]v� q]aambeqhoee� qhq� rebhfub]l]�
_`tmfukhkh� ]jz`bei� bh� eb]\k_hbb]a� itcq`��� 8f`gm`k� ^� xk]a� a`\k`�
]kn`kfe^]� ]ka`keku�� nk]� \]^_`a`bbhi� lf]kk]geghqkeqh� ^pe\c^h`k\i��
^� k`]_ew�_`n`^]l]�]jz`bei��N_e�khq]a�p]gd]g`�]bh�i^fi`k\i�nh\kuw�
ye_]q]�p]beah`a]v� q]aambeqhoee�� h� j]f``� q]bq_`kb]� [� q_]\\qmfu�
km_b]l]�]jz`bei�^�p_]o`\\`�]jmn`bei�mn`bei�eb]\k_hbbca�itcqha��
________________
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8]^_`a`bbc`�g]\kes`bei�^�]jfh\ke�p\ed]febl^e\keqe��rmbqoe]�
bhfub]v� febl^e\keqe�� xkb]febl^e\keqe�� \]oe]febl^e\keqe�� p_hlah�
febl^e\keqe�e�g_mled�bhmnbcd�ge\oepfeb��p]t^]fiwk�\kh^eku�^]p_]\�
]� p_eboepehfub]� efe� \_h^bek`fub]� b]^]a� p]gd]g`� ^� p_`p]gh^hbee�
eb]\k_hbb]l]�itcqh��^�k]a�ne\f`�e�_m\\q]l]���k]k�p]gd]g�q]__`fe_m`k�
\�^cg^ebmkca�ab]w�^cy`�p]f]s`be`a��\]lfh\b]�q]k]_]am�hq^eteoei�
eb]\k_hbb]l]�itcqh�^pe\c^h`k\i�^�k`]_ew�_`n`^]l]�]jz`bei��h�j]f``�
q]bq_`kb]�[�^�q_]\\qmfukm_bmw�q]aambeqhoew��=`�\mku�]\b]^c^h`k\i�
bh� rmbgha`bkhfub]a� p]f]s`bee�� m\^he^hbe`� eb]\k_hbb]l]� itcqh�
g]fsb]�_h\\ahk_e^hku\i�^�q]bk`q\k`�etmn`bei�n`f]^`qh�qhq�b]\ek`fi�
itcqh��qhq�itcq]^]v�fenb]\ke��\�p_e\mzeae�`am�xkben`\qe�e�qmfukm_b]�
]q_hy`bbcae� \^]v\k^hae� acyf`bei�� _`n`p_]et^]g\k^h� e� k`q\k]]j�
_ht]^hbei��A�xk]am�\f`gm`k�`z`�g]jh^eku��nk]�xke�\^]v\k^h�[�a`bkhfu�
b]`� ]k_hs`be`� _m\\q]v� itcq]^]v� qh_kebc�ae_h�� q]k]_]`� ]j�`qke^e�
te_m`k\i�^�_htfenbcd�k`q\khd��^�]jz`bee�^]]jz`��h�^�\fmnh`�]jz`bei�
a`sxkben`\q]l]�� bhp_ea`_�� ]jz`bei� \]oema]^�� etmnhwzed� efe� e\�
p]futmwzed� _m\\qev� e� g_mle`� itcqe�� [� ^� a`sqmfukm_b]a� ]jz`bee��
^� _htfenbcd� \r`_hd� g`ik`fub]\ke�� ;qhthbbc`� ^cy`� ^]p_]\c� ^a`zh�
wk\i�^�_m\f]�hbk_]p]o`bk_en`\q]l]�bhp_h^f`bei�\]^_`a`bb]v�lf]kk]�
geghqkeqe��

�
|�

>hmnb]`� ]j]\b]^hbe`� febl^]qmfukm_]f]len`\q]l]� bhp_h^f`bei�
qhq�^�k`]_`ken`\q]v��khq�e�^�p_eqfhgb]v�lf]kk]geghqkeq`��p_`sg`�^\`�
l]�^�febl^e\keq`��k_`jm`k��]gbhq]��^�p`_^mw�]n`_`gu��mk]nb`bei�p_`g�
a`kh�e\\f`g]^hbei�qmfukm_]f]lee�e�itcq]tbhbei�^�q]bk`q\k`�^thea]�
\^it`v�{itcq�e�qmfukm_hZ��2�]\b]^`�e\\f`g]^hbei�qmfukm_]f]lee�f`sek�
\ha]\]tbhbe`�n`f]^`qh�p]�]kb]y`bew�q�_htbca�\r`_ha�`l]�\]oehfu�
b]l]�e�gmd]^b]l]�jckei�}bhp_��q�]jz`\k^m��e\k]_ee��e\qm\\k^m�e�g_m�
lea�\r`_ha�n`f]^`n`\q]l]�\]\mz`\k^]^hbei~��h�tbhbe`�itcqh�p]t^]fi`k�
_`q]b\k_me_]^hku�ae_]^]tt_`be`��q]k]_]`�]k]j_hsh`k\i�e�req\e_m`k�
\i�^�itcq`�^�^eg`�a`bkhfubcd�a]g`f`v�itcq]^]v�qh_kebc�ae_h��2�kh�
q]a� p]beahbee� itcq� e� qmfukm_h� bhd]gik\i� ^� \^]`l]� _]gh� gehf]l`��
^thea]g`v\k^ee�� 9tcq� ^� ghbb]a� q]bk`q\k`� a]sb]� _h\\ahk_e^hku� qhq�
\^]`l]�_]gh�a`dhbeta��q]k]_cv�\p]\]j\k^m`k��k_hb\fioee�qmfukm_c��

>h�]\b]^hbee�^cy`\qhthbb]l]�a]sb]�p_`gp]f]seku��nk]�e\kebbca�
d_hbek`f`a�ebr]_ahoee�i^fiwk\i�k`q\kc��N]gk^`_sg`be`a�xk]l]�a]�
s`k�jcku�\f`gmwzhi�ac\fu��^c_hs`bbhi�^�\^]`�^_`ai�D�2��A]fyhb\qea���
________________
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������ =\fe� l]^]_eku� ]� qh_keb`� ae_h�� ]k]j_hsh`a]v� ^� n`f]^`n`\q]a� \]tbhbee��

e�req\e_m`a]v� ^� itcq`�� k]� p]� ]kb]y`bew�q� itcqm� xkh� qh_kebh�a]s`k� jcku�

\]\kh^f`bh�k]fuq]�p_e�lf]jhfub]a�mn`k`�^\`l]��khq�\qhthku��k`q\kh��k�`��k`q\kh��

p]_]sgh`a]l]�^\`a�]jz`\k^]a���
�

|�
7n`bu�nh\k]�a]sb]�^\k_`keku�khqmw�k]nqm�t_`bei��\]lfh\b]�q]k]�

_]v�ebk`_qmfukm_b]`�]jmn`be`�eb]\k_hbb]am�itcqm��^�p_eboep`��\^]�
gek\i�q�p`_`ghn`�]p_`g`f`bb]v�\maac�tbhbev�]�qmfukm_`�eb]xkb]\h��
>h� xk]v� ]\b]^`� ^]tbeqh`k� ^]p_]\�� nk�� rhqken`\qe� i^fi`k\i� lfh^b]v�
o`fuw�xk]l]�]jmn`bei�e�[�^�rebhfub]a�q]bk`q\k`�[�ebk`_qmfukm_b]v�
q]aambeqhoee�� 2� g`v\k^ek`fub]\ke� xk]� b`� ]jcnbhi� p`_`ghnh� \maac�
tbhbev� ]�b]^]v� qmfukm_`�� h� \r]_ae_]^hbe`� \p]\]jb]\k`v� q� ``�p]be�
ahbew�� q���������	�
��� ]p_`g`f`bbcd� p_`gmp_`sg`bev� e� ]k_eoh�
k`fubcd�\k`_`]kep]^��^�_h^b]v�\k`p`be�^�]kb]y`bee�qhq�q�\^]`v�_]g�
b]v�qmfukm_`��khq�e�q�m\^he^h`a]v�eb]itcnb]v�qmfukm_`��A�xk]am��p]�
\mke�g`fh��^�b`ab]l]�mp_]z`bb]a�^eg`��\^]gek\i�\]oehfub]�a`sqmfu�
km_bhi�q]ap`k`boei�\mj�`qkh��m\^he^hwz`l]�eb]\k_hbbcv�itcq��2�]\b]�
^`� khq� p]beah`a]v� q]ap`k`boee� f`shk� eta`b`bei� ^]� ^bmk_`bbed�
q]ghd�ghbb]l]�\mj�`qkh�^�\r`_`�ebk`ff`qkmhfub]�^]f`^]v��p\ed]f]le�
n`\qe�xa]oe]bhfub]v�efe�p]^`g`bei� [� qhq�^`_jhfub]l]�� khq�e�b`^`_�
jhfub]l]��2\`�xke�\r`_c�ebk`l_hfub]�^thea]\^ithbc��;qhthbbc`�^cy`�
g^h�h\p`qkh�p]^`g`bei�a]sb]�\nekhku�_`tmfukhk]a�g^md�p`_^cd�\r`_����

�
|�

7jz`et^`\kb]�� nk]� ^�_haqhd�j]fuyeb\k^h�ab]l]h\p`qkbcd�e\\f`�
g]^hbev� ^� ]jfh\ke� lf]kk]geghqkeqe� e� febl^e\keqe� ea`wk\i� _htbc`�
]p_`g`f`bei���

��������������
�����
��!��2�ghfub`vy`a�p]pc�
khw\u�_`q]b\k_me_]^hku�]\b]^bc`�q]ap]b`bkc�xked�]p_`g`f`bev��nk]�
jc� mqhthku� bh� \p`oereqm�ebk`_qmfukm_b]v� q]ap`k`boee� qhq� \]\kh^�
fiwz`v�nh\ke�]jz`v�q]aambeqhke^b]v�q]ap`k`boee��

2�]jz`a�^eg`�q]aambeqhke^bhi�q]ap`k`boei�_h\\ahk_e^h`k\i�qhq�
\p]\]jb]\ku�q�^cj]_m�e�_`hfethoee�p_]l_haa�_`n`^]l]�]jz`bei�e�p]�
^`g`bei���������������������������������������	����
�����	�����
qhq�ma`be`�]_e`bke_]^hku\i�^�_htfenb]v�]j\khb]^q`��]o`be^hku�\ekm�
hoee�\�mn`k]a�k`ac��q]aambeqhke^bcd� thghn�e�m\khb]^]q��^]tbeqhw�
zed� m� mnh\kbeq]^� ]jz`bei�� 7^fhg`be`� q]aambeqhke^b]v� q]ap`k`b�
________________
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oe`v� i^fi`k\i� b`p_`_c^bca� p_]o`\\]a� _`y`bei� \_`g\k^hae� etmnh`�
a]l]�eb]\k_hbb]l]�itcqh�qhq�^`_jhfubcd�khq�e�b`^`_jhfubcd��h�khqs`�
p]^`g`bn`\qed�e�g_mled�q]aambeqhke^bcd�thghn��

8]g`_shbe`� q]aambeqhke^b]v� q]ap`k`boee�� ]k_hshi� p_e_]gm�
]jz`bei��p\ed]f]len`\qe�e�febl^e\ken`\qe�p_`g\kh^fi`k�\]j]v�\]lfh�
\]^hbb]`�`geb\k^]�^\`d�q]ap]b`bk]^��]j_htmwzed�\ekmhoee�]jz`bei��
e�p_`g]p_`g`fi`k�^]�ab]l]a�ed�p_]`qoew�bh�\]g`_shbe`�]jmn`bei��

[�\]oehfubc`�e�q]aambeqhke^bc`�_]feX�
[�a`\kh��^�q]k]_cd�p_]e\d]gek�]jz`be`X�
[�k`ac�e�pfhbc�ed�_h\q_ckeiX�
[�rmbqoee�itcqh�e�ebk`boe]bhfubcv�pfhb�^c\qhtc^hbei��
7j�`gebii� xke�_htbc`� h\p`qkc�e\p]fut]^hbei� itcqh��a]sb]� \qh�

thku�� nk]� ea`bb]� q]aambeqhke^bhi� q]ap`k`boei� hg`q^hkb]� ]k_hsh`k�
qh_kebm�eb]itcnb]l]�]jz`bei�fenb]\ke�^�\]oehfub]v�l_mpp`��^�ghb�
b]a�bhoe]bhfub]�itcq]^]a�\]]jz`\k^`��h�``�geghqken`\qe�ebk`_p_`�
ke_]^hbb]`�q]bq_`kb]`�\]g`_shbe`�^c\kmph`k�^�qhn`\k^`�q]aambeqh�
ke^b]v�p_]l_haac�]jmn`bei��

2thea]g`v\k^e`�_]gb]v�qmfukm_c�e�xf`a`bk]^�eb]xkben`\q]v�qmfu�
km_c��thp`nhkf`bbcd�^�`gebeohd�m\^he^h`a]l]�itcqh��p_e^]gek�p]\k`�
p`bb]�q�{^bmk_`bb`amZ�gehf]lm�qmfukm_��q�ebk`_qmfukm_b]am�^thea]�
g`v\k^ew��>h�]\b]^`�e�^�_`tmfukhk`�xk]l]�^thea]g`v\k^ei�r]_ae_m`k\i�
b]^]`�\^]v\k^]�etmnhwz`l]�eb]\k_hbbcv�itcq�[�ebk`_qmfukm_bhi�q]a�
p`k`boei��

2�\^`k`�xked�_h\\msg`bev�a]sb]�q]b\khke_]^hku��nk]��������������
���� ��
�����
��� xk]� ]\]tbhbe`� _htfenev� e� \d]g\k^� a`sqmfukm_b]l]�
dh_hqk`_h�� ^c\kmphwzed� a`sgm� _]gb]v� qmfukm_]v� e� eb]xkben`\q]v�
qmfukm_]v�� bhy`gy`v�� ^� nh\kb]\ke�� ^c_hs`be`� ^� f`q\eq]�\ebkhq\en`�
\qed�`gebeohd�_]gb]l]�e�eb]\k_hbb]l]�itcq]^��4qo`pkhj`fubhi�]o`bqh�
xked� _htfenev� mnhzeae\i� jmg`k� \p]\]j\k^]^hku� ]j_ht]^hbew� k]f`�
_hbkb]\ke�e� thk`a�p]f]sek`fub]l]�]kb]y`bei�e�thebk`_`\]^hbb]\ke�
ghbb]v�bhoe]bhfub]v�qmfukm_]v�e�itcq]a��N_e�khq]a�p]gd]g`�ebk`_�
qmfukm_bmw� q]ap`k`boew� a]sb]� \nekhku� \]\kh^b]v� nh\kuw� ye_]q]�
p]beah`a]v�q]aambeqhke^b]v�q]ap`k`boee��

�
|�

7jz`et^`\kb]��nk]�qhq�^�k`]_`ken`\q]v��khq�e�^�p_eqfhgb]v�lf]k�
k]geghqkeq`�]n`bu�^hsb]`�a`\k]�thbeahwk�o`fe�e�\]g`_shbe`�]jmn`�
bei�mn`bei��8f`gm`k�p]gn`_qbmku��nk]�xke�g^h�q]ap]b`bkh�\mz`\k^`b�
bca�]j_ht]a�a]lmk�p]^feiku�bh�xrr`qke^b]\ku�lf]kk]geghqken`\q]l]�
p_]o`\\h�� `\fe� ]be� k]nb]� e� ]gb]tbhnb]� ]p_`g`f`bc�� a`sgm� p_]nea���
^�_hoe]bhfub]�_ht_hj]khbb]v�khq\]b]aee�o`f`v��4^k]_c�ab]led�p_]�
l_haa� ]jmn`bei� ^� ]jfh\ke� eb]\k_hbbcd� itcq]^� p]gn`_qe^hwk�� nk]�



?��N�h�d�]�f�u�n�e�q�����

]\b]^b]v� o`fuw� ]jmn`bei� i^fi`k\i� r]_ae_]^hbe`� _`n`^cd� bh^cq]^��
e� ma`bev�� ^� q]b`nb]a� ek]l`� [� \r]_ae_]^hbb]\ku� febl^e\ken`\q]v��
e� q]aambeqhke^b]v� q]ap`k`boev�� efe� ^� eg`hfub]a� ^h_ehbk`� [� lf]�
jhfub]v� q]aambeqhke^b]v� q]ap`k`boee�� qhq� q]b`nb]l]� _`tmfukhkh�
_`hfethoee� o`f`v�� 7gbhq]� `\fe� mn`\ku�� nk]� ]\b]^b]v� o`fuw� ]j_ht]�
^hbei�i^fi`k\i�p`_`ghnh�qmfukm_c��k]nb``�[�p]\kes`be`�e�]\ac\f`be`�
qmfukm_bcd�o`bb]\k`v��h_k`rhqk]^��k]�eb]itcnb]`�]j_ht]^hbe`�a]s�
b]�_h\\ahk_e^hku�qhq�p`_`ghnm�eb]itcnb]v�qmfukm_c���2�khq]a�p]be�
ahbee� o`fu� \mz`\k^`bbca� ]j_ht]a� g]fsbh� ]p_`g`fiku� \]g`_shbe`�
]jmn`bei�eb]\k_hbb]am�itcqm��

2�\^`k`�\qhthbb]l]�^cy`�a]sb]�q]b\khke_]^hku��nk]�o`fu�e�\]g`_�
shbe`� ebk`l_hfub]� \^ithbc� g_ml� \� g_ml]a��L_mleae� \f]^hae�� \]g`_�
shbe`�g]fsb]�jcku�hg`q^hkb]�o`fe��

8f`gm`k��]gbhq]��]ka`keku��nk]�\]g`_shbe`�qhq�eb]itcnb]l]�a`s�
qmfukm_b]l]� ]j_ht]^hbei�� khq�e� q_]\\qmfukm_b]v� q]aambeqhoee�� \]�
\kh^fiwz`v�ebk`l_hfubmw�nh\ku�xk]l]�]j_ht]^hbei��tbhnek`fub]�ye_`�
e�ab]l]h\p`qkb``��n`a�xk]�k_hgeoe]bb]�p_`g\kh^fi`k\i��7j_ht]^hbe`�
]jcnb]�_h\\ahk_e^h`k\i�qhq�p_]o`\\�e�_`tmfukhk�m\^]`bei�tbhbev��bh�
^cq]^�e�ma`bev��2�]\b]^`�xk]l]�m\^]`bei�^\`lgh�f`sek���	�������eb�
k`_p_`ke_mwz``\i� qhq� ^c\yhi� r]_ah� ]k_hs`bei� g`v\k^ek`fub]\ke��
q]k]_]`� p_]i^fi`k\i� bh� \`b\]_b]a�� ebk`ff`qkmhfub]a�� xape_en`\qe�
p_eqfhgb]a�e�k`]_`ken`\q]a�m_]^bid��7gbhq]�`\fe�mn`\ku��nk]�p_hq�
ken`\qhi�g`ik`fub]\ku�e�_`n`^hi�q]aambeqhoei�]j_htmwk�`geb\k^]��k]�
p]tbhbe`�tbhnek`fub]�ye_`��n`a�m\^]`be`�itcq]^cd�tbhbev��\r]_ae�
_]^hbb]\ku�_`n`^cd�bh^cq]^�e�ma`bev��

2�\^]w�]n`_`gu��]j_ht]^hbe`�[�xk]�q]fen`\k^`bbc`�e�qhn`\k^`bbc`�
p_`]j_ht]^hbei� p\edeqe�� _h\\ahk_e^h`ac`� ^� p_]l_`\\e_mwz`a� q]b�
k`q\k`���k]�p_]e\d]gek�k]fuq]�k]lgh��q]lgh�n`f]^`q�i^fi`k\i�\mj�`qk]a�
_`n`^]v� q]aambeqhoee�� _hoe]bhfub]� ^]\p_ebeahwzea� gmd]^bc`�
o`bb]\ke� qmfukm_c�ghbb]l]� xkb]\h� qhq�n`_`t�p_etam� \]^_`a`bb]\ke��
khq� e� ^� e\k]_en`\q]a� h\p`qk`�� 2� ghfub`vy`a� ]j_ht]^hbe`� ^qfwnh`k��
^�\`ji�^]\pekhbe`��_h\\ahk_e^h`a]`�b`�k]fuq]�qhq�r]_ae_]^hbe`�fen�
b]\ke��b]�e�qhq�p_]o`\\�p]\kes`bei�ye_]q]�p]beah`a]v�]jz`\k^`bb]v�
qmfukm_c�� ^� k]a� ne\f`� p_`sg`� ^\`l]� eb]xkben`\q]v��>hq]b`o�� ]j_ht]�
^hbe`�\]g`_sek�geghqken`\qev�h\p`qk��q]k]_cv�a]sb]�_h\\ahk_e^hku�
qhq�]^fhg`be`�_`o`pke^bcae�e�p_]gmqke^bcae�^eghae�_`n`^]v�g`i�
k`fub]\ke�� ^� ]\b]^`� q]k]_cd� f`shk� h\p`qkc� itcqh� }p_]etb]y`be`��
f`q\eqh�e�l_haahkeqh~���
________________
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?hqea�]j_ht]a��eb]itcnb]`�]j_ht]^hbe`�^qfwnh`k�^�\`ji���
[���	�������q]k]_]`�bhp_h^f`b]�bh�]^fhg`be`��
���
��������	����

\]g`_shbe`a�eb]itcnb]v�qmfukm_cX�
[���	�������q]k]_]`�bho`f`b]�bh�]^fhg`be`�#	�'�������	����\]g`_�

shbe`a�qmfukm_c�eb]xkb]\hX�
[��������}geghqken`\qev�h\p`qk~��q]k]_]`�bhd]gek�\^]`�]k_hs`be`�

^�]^fhg`bee�	������
���\]g`_shbe`a�eb]xkb]\hX�
[�������������q]k]_]`�bhp_h^f`b]�bh�#���������	����h\p`qk�\]g`_�

shbei�ghbb]v�eb]itcnb]v�qmfukm_c�}xken`\qe`�o`bb]\ke~ ��

N]gck]se^hi� ^cy`\qhthbb]`�� a]sb]� p_evke� q� ^c^]gm�� nk]� p_e�
]p_`g`f`bee�e�]kj]_`�\]g`_shbei��bhp_h^f`bb]l]�bh�r]_ae_]^hbe`�
ebk`_qmfukm_b]v� q]aambeqhoee� ^� _haqhd� q_]\\qmfukm_b]l]� ]j_ht]�
^hbei��bmsb]�mn`\ku�\f`gmwze`�]jm\f]^f`bb]\ke��

[�q]lbeke^bmw��
[�p\ed]f]len`\qmw�}_ht^e^hwzmw�fenb]\ku~��
[�geghqken`\qe�\]oe]qmfukm_bmw��
[�p`ghl]len`\qmw�}^]\pekhk`fubmw~��

�ke�n`kc_`�^thea]\^ithbbcd�e�^thea]]jm\f]^f`bbcd�q]bo`pkh�\f`�
g]^hf]�jc�m\f]^b]�_h\\ahk_e^hku�qhq�]jze`������
���������������
������������	�����������

�����
����

Ch\\ahk_e^h`ac`� ab]w� ^]p_]\c� qm_]\\qmfukm_b]l]� ]j_ht]^hbei�
e� q]aambeqhoee� p]t^]fiwk� ^cg`feku� ^� qhn`\k^`� xqt`apfereqhoee�
_ig� ^]p_]\]^�� _`y`be`� q]k]_cd�a]s`k� ^� p`_\p`qke^`� \p]\]j\k^]^hku�
xrr`qke^b]\ke� ]jmn`bei�mn`bei� eb]\k_hbbca� itcqha�� >`q]k]_c`�
et� bed� jcfe� p_`ga`k]a�g`khfub]l]� ]j\msg`bei� ^�a]ed�p_`gcgmzed�
pmjfeqhoeid��� h� khqs`� ^�pmjfeqhoeid�g_mled� h^k]_]^���;nekc^hi� xk]�
]j\k]ik`fu\k^]��i�]l_hbenm\u�p_`g\kh^f`be`a�k]fuq]�k`d�^]p_]\]^��q]�
k]_c`�qh\hwk\i�p]fu\q]v�\e\k`ac�bh_]gb]l]�]j_ht]^hbei��

− �\k_`af`be`�q�febl^]qmfukm_]f]len`\q]am�\_h^bek`fub]am�hbh�
fetm� p_]l_haabcd� ]\b]^� e� p_]l_haa� ]jmn`bei� ^� ]jfh\ke� ^\`d� p_`g�
a`k]^�lmahbekh_b]l]�p_]refi�}bhp_���e\k]_ei��p]fu\qev�itcq��l`]l_h�
rei�e�k�g�~�[�ab`�qhs`k\i��nk]�xk]k�^]p_]\�qh\h`k\i�b`�k]fuq]�p]fu\q]v�
\e\k`ac�bh_]gb]l]� ]j_ht]^hbei�� 2� xk]a� ]kb]y`bee�ea`w�^� ^egm� ^\`�
________________
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m_]^be� ]jmn`bei�� k�`�� bhnhfubmw�yq]fm�� leabhtew� e� ]jz`]j_ht]^h�
k`fubcv�feo`vX�

− �\k_`af`be`�q�febl^]qmfukm_]f]len`\q]am�\_h^bek`fub]am�hbh�
fetm�p_]l_haabcd�]\b]^�e�p_]l_haa�]jmn`bei�^�]jfh\ke�pike�\hacd�
p]pmfi_bcd� eb]\k_hbbcd� itcq]^�� hblfev\q]l]�� b`a`oq]l]�� _m\\q]l]��
r_hbomt\q]l]��e\phb\q]l]�}]n`_`gb]\ku�p`_`ne\f`bbcd�itcq]^�b`�\fm�
nhvbh�[�]be�p_`g\kh^f`bc�e`_h_denb]�^� th^e\ea]\ke�]k�ed�p]pmfi_�
b]\ke�^�N]fuy`~X�

− �\k_`af`be`�q�febl^]qmfukm_]f]len`\q]am�hbhfetm�p_]l_haa�]jm�
n`bei�^�]jfh\ke�_m\\q]l]�itcqh�^�q]bk`q\k`�\]p]\kh^f`bei�\�g_mleae�
eb]\k_hbbcae�itcqhae��

7kg`fubhi� p_]jf`ah� xk]� _ht_hj]kqh� q_ek`_e`^� q� xkea� hbhfetha��
q_]a`� k]l]�� ]j\msg`be`� g_mled� ^]p_]\]^� qhq� ^� k`]_`ken`\q]a�� khq��
e�^�p_eqfhgb]a�pfhb`��

7j\msgh`ac`� ab]w� ^� xk]v� pmjfeqhoee� ^]p_]\c� q]__`fe_mwk��
e�rhqken`\qe�\]^phghwk�\�`^_]p_]`qk]a�a]g`_bethoee�etmn`bei�itc�
q]^�gfi�]jz``^_]p`v\q]l]�l_hsghb\k^h��2�b`a�lfh^b]`�p]f]s`be`�qh�
\h`k\i���
������������������	�������\�p]a]zuw�eb]\k_hbb]l]�itc�
qh� e� p]\k_]`be`� lf]kk]geghqken`\q]l]� p_]o`\\h� bh� ebk`_ge\oepfe�
bh_b]v�febl^]qmfukm_]f]len`\q]v�]\b]^`�\�mn`k]a�q]aambeqhke^b]�
l]�bhp_h^f`bei���

Chb``� jcf]� ]ka`n`b]�� nk]� q_]\\qmfukm_b]`� ]j_ht]^hbe`� e� ]jz`�
be`�bh�eb]\k_hbb]a�itcq`�bmsb]�rhqken`\qe�_h\\ahk_e^hku�qhq�eg`�
hfubcv��m\f]^b]�l]^]_i��p_]gmqk�]jz`bei��2�g`v\k^ek`fub]\ke��^�\efm�
_htbcd� p_eneb�� \^ithbbcd�� bhp_ea`_�� \� ]j_ht]^hbe`a� }d]ki�b`� k]fu�
q]~��]n`bu�_`gq]�g]je^h`a\i�xk]l]�eg`hfub]l]�m_]^bi�]jz`bei�efe�]b�
^]]jz`�b`�^c\kmph`k��2�xk]a�q]bk`q\k`�h^k]_�ghbb]v�\khkue�_htg`fi`k�
k]nqm� t_`bei�2�� 2]tub`^enh�� q]k]_cv� ^cg^elh`k�e� mj`gek`fub]� g]qh�
tc^h`k�k`te\��\]lfh\b]�q]k]_]am�

�
������^�g`v\k^ek`fub]\ke�b`_`gq]�a`sqmfukm_bhi�q]aambeqhoei�p]�_igm�p_e�

neb� b`^]ta]sbh� efe� \^]gek\i� q� mj]lea� ^� \]g`_shk`fub]a� pfhb`� _`n`^ca�

p_eaeke^ha��Lhs`� ^fhg`be`� eb]\k_hbbca� itcq]a� \ha]�p]� \`j`� b`� lh_hbke�

_m`k� `z`� ^]ta]sb]\ke� ]\mz`\k^f`bei� hqo`pkhj`fubcd� _`n`�q]aambeqhke^�

bcd�hqk]^�^�a`sqmfukm_b]v�q]aambeqhoee�����
�

8f`gm`k��]gbhq]��]ka`keku��nk]�p_]oeke_]^hbb]`�^cy`�p]f]s`be`�}k`�
te\~� ye_`� a]lmk� p]gk^`_geku�� ^� mlfmjf`bb]a� \ac\f`�� xape_en`\qe`�
________________
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e\\f`g]^hbei��_`tmfukhkc�q]k]_cd�a]sb]�\nekhku� \^]`l]�_]gh� \keam�
f]a� q� ghfub`vy`am�� ^\`\k]_]bb`am� ]j\msg`bew� ^]p_]\]^��b`p]\_`g�
\k^`bbca�efe�q]\^`bbca�]j_ht]a�qh\hwzed\i�q_]\\qmfukm_b]v�q]a�
ambeqhoee��

N]gck]se^hi�� bmsb]� p]gn`_qbmku�� nk]� p_`g\kh^f`bbc`� ^� ghbb]a�
etf]s`bee� p_]jf`ac� \]\kh^fiwk� p]pckqm� q]apf`q\b]� _h\\a]k_`ku��
e� \_h^bek`fub]� p]�b]^]am� ]\ac\feku� ab]l]h\p`qkbc`� ^]p_]\c� a`s�
qmfukm_b]l]� ]j_ht]^hbei� e� q]aambeqhoee�� �ke� ^]p_]\c� ^� p`_\p`q�
ke^`� bmsghwk\i� ^\`� ^_`ai� ^� g`khfub]a� ]\^`z`bee�� a`sgm� p_]nea��
^�q]bk`q\k`�k`_aeb]f]lee��q]k]_hi�b`]gb]q_hkb]�^ctc^h`k�\]ab`bei�
efe�ghs`�b`g]_htma`bei��h�khqs`�g_mled�k`]_`ken`\qed�e�p_eqfhgbcd�
p_]jf`a��
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