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Khjhkh\kdbc�^hp_gl��j_dlhj�F_`^mgZjh^gh]h�bgklblmlZ�ih�jZ^bhwdheh-
]bb�bf��:�KZoZjh\Z

GZklmiZ_l�^_kylZy�]h^h\sbgZ�Q_jgh[uey��hlf_qZlvky�dhlhjZy�[m^_l�k�g_-
h[uqguf�jZafZohf��GZf_q_gu�djmig_crb_�f_`^mgZjh^gu_�dhgn_j_gpbb
\�Pxjbo_��<_g_�b�Fbgkd_��j_]bhgZevgu_�²�\h�fgh]bo�_\jhi_ckdbo�kljZ-
gZo��M`_�h[jZah\ZgZ� ki_pbZevgZy� ]hkm^Zjkl\_ggZy�dhfbkkby��h[km`^Zx-
sZy�khhl\_lkl\mxsb_�f_jhijbylby��Iehoh�ihdZ�k�i_j_qg_f�f_jhijbylbc�
<�]heh\m�ijboh^yl�g_�hq_gv�k\_`b_�b^_b�h�\u^Zq_�f_^Ze_c�b�]jZfhl��r_-
kl\byo�b�fblbg]Zo��G_�m^b\bl_evgh��qlh�bo�Z\lhju�k[b\Zxlky�gZ�«ijZa^-
gh\Zgb_� ]h^h\sbgu»�� lml�`_�ihijZ\eyy� k_[y��«Hlf_qZ_f�i_qZevgmx�^Z-
lm»��H^gh�ihgylgh��\k_�[_a�bkdexq_gby�kj_^kl\Z�fZkk−f_^bZ�g_�ijhc^ml
fbfh� kh[ulby��Ohly�m`_� k_cqZk�fh`gh�ijh]ghabjh\Zlv��bgl_j_k�d�g_fm
hdZ`_lky�g_khihklZ\bfuf�k�l_f��qlh�[ueh�\�ij_^u^msmx�\u[hjgmx�dZf-
iZgbx��h�q_jghc�Zij_evkdhc�^Zl_�aZ[m^ml�\�fZ_��Z�ke_^mxsb_�mihfbgZgby
\�ij_kk_��^Zc�;h]��ihy\ylky�d�iylb^_kylbe_lbx��Q_eh\_q_kdZy�iZfylv�mkl-
jh_gZ�lZd��qlh[u�i_qZev�jZkl\hjyeZkv�\h�\j_f_gb��Ihfgblky�jZ^hklgh_�²
ex[h\v��jh`^_gb_�kugZ��i_kgb�fheh^hklb���

Gh�^_eh�g_�lhevdh�\�kZfhaZsblghc�nmgdpbb�iZfylb��JZpbhgZevgh_�q_eh-
\_q_kl\h�[_kkljZklgh�khihklZ\ey_l�pbnju��gZ�^hjh]Zo�_`_]h^gh�ih]b[Z_l
dZ`^uc�^_kylblukyqguc��dZ`^uc�^\mokhluc�dmjbevsbd�mfbjZ_l�hl�jZdZ�
G_^Z\g__� gZ\h^g_gb_� \�;Zg]eZ^_r� mg_keh�`bagb� ^_kyldh\� lukyq�� ihqlb
lukyqZ�aZ�h^gm�ghqv�mlhgmeZ�k�iZjhfhf�«Wklhgby»��>h�wlh]h�[ueh�a_fe_-
ljyk_gb_�\�KiblZd_��ihke_�²�\�F_dkbd_�b�gZ�KZoZebg_����KijZ\_^eb\h�eb
lj_[h\Zlv� hl� \k_]h� q_eh\_q_kl\Z�gZ\k_]^Z�ijhkuiZlvky� k� q_jgh[uevkdhc
]heh\ghc� [hevx�� l_f� [he__� qlh� fu� b� kZfb� g_� agZ_f� gb� jZ^bZpbhggh]h
ms_j[Z�a^hjh\vx��gb�^Z`_�qbkeZ�`_jl\�kljZrghc�Z\Zjbb��B�^Z�b�g_l��ih-
lhfm�qlh��kZfh^_evgu_��Z\Zjbb��\�hlebqb_�hl�klbobcguo��jZkkfZljb\Zxl-
ky�pb\bebaZpb_c�dZd�mfure_ggh_�beb�g_mfure_ggh_�m[bckl\h��ba�q_]h�
ih�djZcg_c�f_j_��^he`gu�[ulv�ba\e_q_gu�mjhdb��?keb�bf_lv�\�\b^m�\k_
q_eh\_q_kl\h��lh�k\hb�mjhdb�hgh�ba\e_deh�b�ijh^he`Z_l�ijbgbfZlv�f_ju
d�g_ih\lhj_gbx�ih^h[gh]h��<k_�eb�mjhdb�ba\e_deb�fu�kZfb��h[ty\b\rb_
k_[y�pb\bebah\Zggufb�[_a�^hklZlhqguo�gZ�lh�hkgh\Zgbc"

ÄåÝãÖåÚçÚâÝô"

G_�m\_j_g��qlh� l_jfbg�«ijbh[j_l_gby�hl�Q_jgh[uey»� mf_kl_g��Wlh� a\m-
qbl��dZd�«ijZa^gh\Zgb_�q_jgh[uevkdhc�]h^h\sbgu»��B�\k_�`_�hij_^_e_g-
gu_�ihe_agu_�wnn_dlu�djmig_cr_]h�jZ^bZpbhggh]h�kh[ulby�gZebph�

<h−i_j\uo��khpbZevgh−iheblbq_kdb_�i_j_f_gu�\�KKKJ��gZqZeh�i_j_oh^Z
hl� h[s_kl\Z� aZdjulh]h� lbiZ� d� ij_^iheh`bl_evgh� ^_fhdjZlbq_kdhfm� \h
\k_f�fbj_�kijZ\_^eb\h�k\yau\Zxl�k�q_jgh[uevkdbfb�kh[ulbyfb��>_deZ-
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jZlb\gu_�i_j_kljh_qgu_�ijbgpbiu�_s_�^he]h�[u�imlZeb�iheblbdh\��_keb
[u�\���−f�]h^m�g_�khklhyeZkv�bo�wdki_jbf_glZevgZy�ijh\_jdZ�gZ�khhl\_l-
kl\b_�^_ckl\bl_evghklb��Fh`gh�ih−jZaghfm�hlghkblvky�d�dhffmgbklbq_-
kdhc�^h]f_��<�dhgp_�dhgph\��wlZ�j_eb]by�bf__l�k\hbo�ijboh`Zg��b�g_�kqb-
lZlvky�k�g_c�g_evay��Ih^haj_\Zx��qlh�\�gZr_�\j_fy�gbdlh�g_�kh`Ze__l�h
dhffmgbaf_��b�gZijZkgh�gh\u_�dhffmgbklu�jZ^u�jhklm�qbkeZ�k\hbo�jy-
^h\��H[uqgZy�ih^f_gZ�ihgylbc��kieZqb\Z_l�ghklZev]by�ih�klZ[bevghklb�
ij_^kdZam_fhklb�� dmkd_� p_eexehaghc� dhe[Zku� b� ^_r_\uo� �q_jgbeZo��
>Z`_� \� lxj_fghc� [_kijhk\_lghklb� kemqZxlky�f_edb_� [ulh\u_� jZ^hklb�
kdjZrb\Zxsb_�ijb\uqgh_�kms_kl\h\Zgb_��Ebqgh�m�f_gy�d�dhffmgbklb-
q_kdhc�j_eb]bb�\k_]h�h^gZ�ij_l_gaby�� aZibkZggh_�\�__�kdjb`Zeyo�\k_h[-
s__�jZ\_gkl\h� �g_�i_j_^�aZdhghf��Z�\�bfms_kl\_gghc�gbs_l_���ijhlb\h-
j_qbl�ijbjh^_��b[h�ex^b�g_�jZ\gu�ih�kihkh[ghklyf��jZ[hlhkihkh[ghklb�b
hklZevghfm�ki_dljm�q_eh\_q_kdbo�dZq_kl\��qlh�g_ba[_`gh�^he`gh�ijb\h-
^blv�d�i_jbh^bq_kdhfm�i_j_^_em� �h[uqgh�djh\Z\hfm��kh[kl\_gghklb�f_-
`^m�ijbghkysbfb�ihevam��ivygbpZfb�b�[hf`Zfb��\eZklghc�[xjhdjZlb_c�
ihwlhfm�j_eb]bhagh_�dhffmgbklbq_kdh_�pZjkl\h��dhlhjh_�kha^Zgh�dZd�jZa
djh\Z\hc� j_\hexpb_c�� fh]eh� kms_kl\h\Zlv� lhevdh� aZ� kq_l� aZdjulhklb�
h[fZgZ�b�ijbgm`^_gby��KljZgZ�bghyaZ�ihiZeZkv� k�ihebqguf��LhlZevgh_
\jZgv_��h[gZjm`_ggh_�\�q_jgh[uevkdbo�kh[ulbyo��ijb\_eh�d�i_j_djhcd_
fbjh\hc�dZjlu��jZa\Zem�KKKJ��ihljykr_fm�ieZg_lm��AZ�ihke_^g__�iylb-
^_kylbe_lb_� bklhjbb�²� wlh�� [_amkeh\gh�� kZfh_� \Z`gh_� kh[ulb_�� gZqZeh
dhlhjhfm�iheh`_gh�\aju\hf�gZ�fZeh�ba\_klghf�^h������]��Zlhfghf�j_Zd-
lhj_�

<h−\lhjuo��dZq_kl\_ggh�baf_gbehkv�hlghr_gb_�d�ijh[e_fZf�wg_j]_lbdb�
y^_jghc� \� lhf� qbke_��<h� \k_f� fbj_� ijhbahreZ� wdheh]baZpby� khagZgby�
klj_fe_gb_�`blv�\�[he__�a^hjh\hc�b�[_ahiZkghc�ijbjh^ghc�kj_^_��Y�]h\h-
jx�g_�h�djZcgbo�\a]ey^Zo�a_e_guo��We_dljbq_kdb_�dhfiZgbb�\ugm`^_gu
[ueb�\eh`blv�_s_�khlgb�fbeebhgh\�^heeZjh\��\�lhf�qbke_�\�fh^_jgbaZ-
pbx� Zlhfguo� h[t_dlh\� KKKJ�� aZdjulb_� hiZkguo� j_Zdlhjh\� kh\_lkdh]h
ijhba\h^kl\Z�\�<hklhqghc�?\jhi_���qlh[u�memqrblv�kj_^kl\Z�jZ^bZpbhg-
ghc�aZsblu��^hihegbl_evgh�mdj_ib\�gZrm�k�\Zfb�[_ahiZkghklv�

<−lj_lvbo��ba\e_q_gu�mjhdb��ijh\_^_gu�fgh]hqbke_ggu_�bkke_^h\Zgby�
;hevrbgkl\h� j_]mebjmxsbo� ^hdmf_glh\� \� h[eZklb� jZ^bZpbhgghc� [_ah-
iZkghklb�^h�Q_jgh[uey�dZkZehkv�ijhn_kkbhgZeh\��g_ihkj_^kl\_ggh�jZ[h-
lZxsbo� k�hiZkgufb� h[t_dlZfb��<� hlghr_gbb� \k_]h� ki_dljZ� jZ^bZpbhg-
guo�gZmd��\dexqZy�ih\_^_gb_�jZ^bhgmdeb^h\�\�ijbjh^_��jZ^bh[bheh]bq_-
kdh_� ^_ckl\b_��ijhbahreZ�gZklhysZy� j_\hexpby��F_`^mgZjh^gu_� ^hdm-
f_glu�ih�ghjfZlb\Zf��[_ahiZkghklb��^habf_ljbb�aZgh\h�i_j_jZ[hlZgu�b
l_i_jv�mqblu\Zxl�\k_�gZk_e_gb_��Q_jgh[uevkdb_�kh[ulby�klZeb�gZqZehf
gh\h]h� \bldZ� pb\bebah\Zggh]h� hlghr_gby� d� Zgljhih]_gghc� jZ^bZpbb�
klZ\r_c�kms_kl\_gguf�we_f_glhf�kj_^u�h[blZgby�\�j_amevlZl_�bkiulZ-
l_evguo�\aju\h\��fgh]hqbke_gguo�Z\Zjbc��hloh^h\�hlklZeuo�l_ogheh]bc�
Ki_pbZebklu� \_jgmebkv� d� ^Z\gbf� kh[ulbyf� khjhdh\uo� b� iylb^_kyluo
]h^h\��dh]^Z�hlghr_gb_�d�y^_jguf�l_ogheh]byf�[ueh�gZb[he__�[_ahl\_l-
kl\_gguf�
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I_j_qbke_ggu_� h[j_l_gby� bf_xl� h[s_fbjh\h_� agZq_gb_��D� kh`Ze_gbx�
^ey� kZfhc�;_eZjmkb��hgb�\�hkgh\ghf�h[_jgmebkv�ihl_jyfb��H[j_l_gguc
ih^�q_jgh[uevkdbfb�neZ]Zfb�km\_j_gbl_l�\k_�[hevr_�hagZqZ_l�kZfhbah-
eypbx��Wg_j]_lbdZ�dZd�kms_kl\_gg_crZy�qZklv�g_j_nhjfbjm_fhc�wdhgh-
fbdb�h[_jgmeZkv�^he]Zfb��<k_jv_a�_s_�b�g_�ijbgbfZebkv�f_ju��dZd�\ue_-
aZlv�ba�wlhc�^he]h\hc�yfu��Ebrv�ih�qZklb�agZgbc�h�ih\_^_gbb�jZ^bhgmd-
eb^h\�\�hdjm`Zxs_c�kj_^_��^_ckl\bx�jZ^bZpbb�gZ�h[t_dlu�`b\hc�ijbjh-
^u�bf_xlky� kms_kl\_ggu_�mki_ob��<�i_j\u_� ]h^u�ihke_� Z\Zjbb�\�;_eZ-
jmkv��\�dhlhjhc�gZmdb�h�jZ^bZpbhgghc�[_ahiZkghklb�\hh[s_�g_�dmevlb\b-
jh\Zebkv�� aZqZklbeb� ki_pbZebklu� \k_]h�fbjZ��H[ty\b\�F:=:LW�b�<HA
�g_�]h\hjy�h�aZdjuluo�mqj_`^_gbyo�Jhkkbb���gZdhib\rbo�kZfuc�[hevrhc
hiul�\�wlhc�h[eZklb��\jZ]Zfb�gZpbb��fu�kZfb�mimklbeb�rZgk�nbgZgkh\hc
b� f_lh^bq_kdhc� ih^^_j`db�� K_cqZk� fu� hklZebkv� k� jZ^bZpb_c� h^bg� gZ
h^bg��Fh`gh� lhevdh� \hkobsZlvky��qlh�[_ehjmkkdb_� mq_gu_�� kb^ysb_�gZ
kdm^ghf�iZcd_�ba�himklhr_ggh]h�[x^`_lZ��mqZkv�gZ�oh^m��ihemqbeb�j_-
amevlZlu��ij_^klZ\eyxsb_�fbjh\hc�bgl_j_k��G_�m^b\bl_evgh��qlh�\�gbo
aZbgl_j_kh\Zgu�\h�\k_f�fbj_��DhfZg^bjh\Zggu_�kh�\k_o�gZk_e_gguo�dhg-
lbg_glh\� bghkljZggu_� ki_pbZebklu� aZ� gbqlh`gh�fZeu_� ]jZglu� hl^_ev-
guf� mq_guf� iulZxlky� ihemqblv� wlm� [_kp_ggmx� bgnhjfZpbx��K� h^ghc
klhjhgu��hgZ�²�gZpbhgZevgh_�[h]Zlkl\h�j_kim[ebdb��dhlhjZy�\ijZ\_�jZk-
kqblu\Zlv�gZ�Z^_d\Zlgu_�bg\_klbpbb��B�^Ze__��ihemq_ggu_�agZgby�^he`-
gu� klZlv�^hklhygb_f�\k_]h�q_eh\_q_kl\Z��b[h�jZ^bZpby�g_�ijbagZ_l� ]jZ-
gbp�b�lZfh`_g��JZamfgZy�\g_rgyy�iheblbdZ�fh]eZ�[u��gh�ihdZ�g_�ihfh]Z-
_l�kljZg_�

¼Ùãåã×ñÚ�Ý�åÝæß

Bgl_j_k� d� ihdZaZl_eyf� a^hjh\vy� [_ehjmkkdhc� gZpbb� ihke_� Q_jgh[uey
^_j`blky�gZ�\ukhdhf�mjh\g_��GZqbgZy�k������]���dh]^Z�iheblbdZ�]eZkghklb
\�KKKJ�gZqZeZ�ijbghkblv�ieh^u��b�[ueb�h[gZjh^h\Zgu�ihke_^kl\by�Z\Z-
jbb��Z�^ey�bghkljZgp_\�kgylu�[Zjv_ju�gZ�\t_a^��]eZ\gu_�\hijhku�nhjfm-
ebjh\Zebkv�lZd��kdhevdh�ex^_c�mf_jeh�hl�jZ^bZpbb��dZd�ihkljZ^Zeb�^_lb"
<� lh�feZ^_gq_kdh_�\j_fy�jh`^Zxs_cky�^_fhdjZlbb�bghkljZgpu�[ueb� \
^bdh\bgm��MklZ\rb_�hl�^_kylbe_lbc�\jZgvy�ex^b�\b^_eb�\�gbo�ij_^klZ\b-
l_e_c�ijhp\_lZxsbo�]hkm^Zjkl\��]^_�fgh]h�p\_lguo�h[_jlhd�b�bah[beb_
dhe[Zku��<k_�bghkljZgpu�dZaZebkv�^h[jufb�b�[h]Zlufb��Hgb�gZf�ihfh-
]ml�b�kiZkml��Wlh�l_i_jv�fu�ihgbfZ_f��qlh�[hevrbgkl\h�ba�gbo�²�ex[h-
iulgu_� lmjbklu��^ey�dhlhjuo�g_h`b^Zggh�hldjuebkv�g_f_jyggu_� wdah-
lbq_kdb_�ijhkljZgkl\Z��;ueh�bgl_j_kgh�klZlv�ebqguf�k\b^_l_e_f�ihljy-
kZxsbo� fbjh\uo� kh[ulbc�� <^h[Z\hd�� iml_r_kl\b_� h[oh^behkv� [Zkgh-
keh\gh�^_r_\h��aZ�^heeZj�fh`gh�[ueh�mkljhblvky�\�rbdZjghc�]hklbgbp_�
dmiblv�ex[u_�ijh^mdlu�b�^Z`_�km\_gbju��G_�m^b\bl_evgh��qlh�kwdhghf-
e_ggu_�^heeZju�^Zjbebkv�gZijZ\h�b�gZe_\h��Kj_^b�lmjbklbq_kdh]h�gZr_-
kl\by�ihiZ^Zebkv�b�k_jv_agu_�iZjlg_ju��gh�bf��dZd�m`_�]h\hjbehkv��^Zeb
hl�\hjhl�ih\hjhl�

GZ� AZiZ^_� h� \ebygbb� q_jgh[uevkdhc� jZ^bZpbb� gZ� gZk_e_gb_� ;_eZjmkb
him[ebdh\Zg� ki_pbZevguc�^hdeZ^�<HA��Ijh[e_fZ� \k_klhjhgg_�h[km`^Z-
eZkv�\�gZmqghc�ebl_jZlmj_�b�ihemqbeZ�lhedh\Zgb_�G_aZ\bkbfhc�f_`^mgZ-
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jh^ghc�wdki_jlbau�\������]��Wlb�bkke_^h\Zgby��h^gZdh��g_�ijhykgbeb�kb-
lmZpbx�� Z�fgh]hqbke_ggu_�im[ebdZpbb� \�ij_kk_� _s_�[he__� __� aZimlZeb�
Wlh�g_�m^b\bl_evgh��ihlhfm�qlh�\�i_j\hf�kemqZ_�fu�bf__f�^_eh�k�dem[-
dhf�bgl_j_kh\��l��_��iheblbq_kdbf�Zki_dlhf��h^gZ�ba�ijbqbg�g_h[t_dlb\-
ghklb�²�aZdjulv�]eZaZ�gZ�\gmlj_ggb_�[_ah[jZaby�\�Kh\_lkdhf�Khxa_�jZa
m`�hg�\u[bjZ_lky�gZ�pb\bebah\Zgguc�imlv�jZa\blby���\h−\lhjhf�²�ihe-
gh_�jZ^bZpbhggh_�g_\_`_kl\h��K�kh`Ze_gb_f�ke_^m_l�ijbagZlv��qlh�b�k_c-
qZk��gZ�^_kylhf� ]h^m�hl�Q_jgh[uey��f_^bpbgkdb_�jZ^bZpbhggu_�ihke_^-
kl\by�fZeh�bkke_^h\Zgu��Lhfm�_klv�g_kdhevdh�ijbqbg�

<i_j\u_� f_^bpbgkdZy� klZlbklbdZ� ih� ;_eZjmkb� him[ebdh\ZgZ� \� ����� ]�
Ij_`^_�hgZ�hlghkbeZkv�d�]hkm^Zjkl\_gguf�k_dj_lZf�b�bkdmkkl\_ggh�dhj-
j_dlbjh\ZeZkv� k� p_evx� ^hdZaZl_evkl\Z� ij_bfms_kl\� khpbZebklbq_kdhc
kbkl_fu��<� mdZaZgghc� im[ebdZpbb� [jhkZebkv� \� ]eZaZ� g_kmjZaghklb��GZ-
ijbf_j��_keb�\�k_evkdhc�[hevgbp_�g_�[ueh�\jZqZ�ih��mrZf��]hjeZf�b�gh-
kZf��� lh� \� ^Zgghc� f_klghklb� Z\lhfZlbq_kdb� bkq_aZeb� khhl\_lkl\mxsb_
aZ[he_\Zgby��Ih�kms_kl\m��\�kljZg_�wib^_fbheh]bq_kdb_�bkke_^h\Zgby�g_
klZg^Zjlbah\Zebkv� beb� ijbf_gyebkv� jZagu_� klZg^Zjlu�� \_kvfZ� g_kh\_j-
r_ggZy� ^bZ]ghklbq_kdZy� l_ogbdZ��<k_� wlh� aZljm^gy_l� ZgZeba� \j_f_gguo
l_g^_gpbc�\�ihdZaZl_eyo�a^hjh\vy��<f_kl_�k�l_f�^ey�\u^_e_gby�jZ^bZpb-
hgghc�khklZ\eyxs_c�ijh\_klb�deZkkbq_kdbc�ZgZeba�kjZ\g_gby�k�l��g��dhg-
ljhevgufb�]jmiiZfb��g_h[emq_gguo�ex^_c��g_\hafh`gh��lZd�dZd�\�gZqZ-
e_�Z\Zjbb��dh]^Z�[ueb�ihemq_gu�fZdkbfZevgu_�^hau�h[emq_gby��\k_�gZk_-
e_gb_� j_kim[ebdb� ih^\_j]ehkv� ^_ckl\bx� jZ^bhbahlhih\� ch^Z� b� ^jm]bo
dhjhldh`b\msbo�e_lmqbo�gmdeb^h\��D�lhfm�`_��ih�djZcg_c�f_j_�� ��]h^Z
ihke_�Z\Zjbb�^haZ�\gmlj_gg_]h�h[emq_gby�\ujZ\gb\ZeZkv��jZafZau\ZeZkv
ih� \k_c� kljZg_� aZ� kq_l� ijh^Z`b� aZ]jyag_gguo� ijh^mdlh\� iblZgby� q_j_a
p_gljZebah\Zggmx�lhj]h\mx�k_lv�

K�kh`Ze_gb_f�ke_^m_l�ijbagZlv��qlh�aZ�ihke_^gb_�iylv�e_l�\k_�[_a�bkdex-
q_gby� ihdZaZl_eb� a^hjh\vy� gZk_e_gby� [_ehjmkh\� mom^rbebkv� b� ijh^he-
`Zxl�mom^rZlvky��J_adh�\ujhkeZ�kf_jlghklv�ijb�kgb`_gbb�jh`^Z_fhklb�
<�=hf_evkdhc�h[eZklb��\�kjZ\g_gbb�k�^hZ\Zjbcguf������]���jh`^Z_fhklv
miZeZ�gZ� ������ijb� jhkl_� kf_jlghklb�gZ� �������<� ^jm]hc�gZb[he__�ih-
kljZ^Z\r_c�Fh]be_\kdhc�h[eZklb�\������]��kgb`_gb_�ijbjhklZ�khklZ\beh
������b�wlhl�ihdZaZl_ev�ijh^he`Z_l�iZ^Zlv�ih�\k_c�kljZg_��Hg�m`_�^hklb-
]Z_l� hlf_ldb� −�� gZ� ����� q_eh\_d�� Z� kj_^gyy� ijh^he`bl_evghklv� `bagb
fm`qbg�²����e_l��JZ^m_l�ebrv��qlh�`_gsbgu�\�kj_^g_f�^h`b\Zxl�^h���
e_l�

>Zggu_� h� jZ^bZpbhgguo� wnn_dlZo�� dhlhjufb� jZkiheZ]Z_l� q_eh\_q_kl\h
gZ� h]jZgbq_gghf� fZl_jbZe_� �`_jl\u� Zlhfghc� [hf[Zj^bjh\db� yihgkdbo
]hjh^h\�� mqZklgbdb� y^_jguo� bkiulZgbc�� iZpb_glu� b� jZ^bhl_jZi_\lu�
ijhn_kkbhgZeu��k\yaZgguc�k�y^_jguf�pbdehf���iha\heyxl�k\yaZlv�jZ^bZ-
pbx� ebrv� k� ba[uldhf� jZdh\uo� aZ[he_\Zgbc�� ]_g_lbq_kdbo� baf_g_gbc�
\_^msbo�d�khdjZs_gbx�ijh^he`bl_evghklb�`bagb��>ey�wlbo�jZ^bh[bheh-
]bq_kdbo�wnn_dlh\�jZkkqblZgu�qbke_ggu_�agZq_gby�\�aZ\bkbfhklb�hl�^h-
au�²�dhwnnbpb_glu�jbkdZ��Q_jgh[uevkdZy�Z\Zjby�dZq_kl\_ggh�ih�khklZ-
\m�\u[jhr_gguo�jZ^bhgmdeb^h\�b�ih�^ebl_evghklb�\ha^_ckl\by�gZ�q_eh-
\_q_kdbc� hj]Zgbaf� hlebqZ_lky� hl� ^jm]bo� bkke_^h\Zgguo� jZ^bZpbhgguo
kh[ulbc��G_�m^b\bl_evgh��qlh�Z\Zjby�g_�ih^l\_j^beZ�h^gb�ij_^kdZaZggu_
y\e_gby�b�\uy\beZ�^jm]b_�
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LZd��\hij_db�h`b^Zgbyf��g_�h[gZjm`_gh�hkh[_gghkl_c�\�l_g^_gpbb�jhklZ
e_cd_fbc��Qbkeh�\uy\e_gguo�kemqZ_\�fhghlhggh�jZkl_l�\f_kl_�k�^jm]bfb
\b^Zfb�jZdZ��dZd�wlh�ijhbkoh^bl�\h�\k_f�fbj_��H^gZdh��\�«jZdh\hf�ihdZ-
aZl_e_»� j_kim[ebdb� ljb� hkh[_gghklb� \u^_eyxlky� [_a� ljm^Z��<h−i_j\uo�
kgbabeky�\hajZkl�\i_j\u_� aZ[he_\rbo��l��_��\�ihke_q_jgh[uevkdhc�;_eZ-
jmkb� jZd� j_adh� �ihfheh^_e��� <h−\lhjuo�� klj_fbl_evgh� gZjZklZ_l� ^hey
jZdZ�e_]dbo��ij_bfms_kl\_ggh�m�fm`qbg��GZdhg_p��\�^_kyldb�jZa�\ujhkeh
qbkeh�h[gZjm`_gguo�kemqZ_\�jZdZ�sblh\b^ghc�`_e_au�

Ihke_^g__� y\e_gb_�� dZd� b� ^jm]b_� iZlheh]bb� sblh\b^ghc� `_e_au�
ih−\b^bfhfm�� _^bgkl\_ggh� ^hdZaZggh_� f_^bpbgkdh_� ke_^kl\b_� q_jgh-
[uevkdhc�jZ^bZpbb��\hagbdr__�dZd�j_amevlZl�hlkmlkl\by�ch^ghc�ijhnb-
eZdlbdb��Ohly�g_kdhevdh�pblheh]h\�ijh^he`Zxl�hkiZjb\Zlv�k\yav�k�Q_j-
gh[ue_f��ih^Z\eyxs__�[hevrbgkl\h�ki_pbZebklh\�fbjZ�kh]eZkbehkv��qlh
wlh� lZd��Emqrbf�^hdZaZl_evkl\hf� kem`bl� kZfZ�f_^bpbgkdZy� klZlbklbdZ�
ihdZau\ZxsZy�� qlh� iZlheh]bq_kdb_� ihdZaZl_eb�sblh\b^ghc�`_e_au� b� \
;_eZjmkb�b�gZ�K_\_jghc�MdjZbg_�^ey�^_l_c��aZqZluo�ihke_�bxey� �����]�
�dh]^Z�jZ^bhZdlb\guc�ch^�jZkiZeky��\ha\jZsZxlky�d�^hZ\Zjbcguf�

>jm]Zy� g_h[uqgZy� hkh[_gghklv�� \uy\e_ggZy� wib^_fbheh]Zfb��²� j_adbc
jhkl�Zg_fbc��<jZqb�kdehggu�_]h�jZkkfZljb\Zlv�\�k\yab�kh�kgb`_gb_f�aZ-
sblguo� nmgdpbc� hj]ZgbafZ�� gZjmr_gbyfb� bffmgghc� kbkl_fu�� Kj_^b
wib^_fbheh]bq_kdb�\uy\e_gguo�ZghfZebc�hlf_lbf�_s_�^\_��\�hlghr_gbb
dhlhjuo�ljm^gh�ml\_j`^Zlv��qlh�hgb�²�ijyfh_�ke_^kl\b_�h[emq_gby��H^-
gZdh�fZeh�dlh�khfg_\Z_lky��qlh�hgb�g_�k\yaZgu�k�Q_jgh[ue_f��Wlh�²�aZ-
[he_\Zgby� k_j^pZ� b� g_j\gu_�� gZb[he__� oZjZdl_jgu_� ^ey� kZfuo� ihkljZ-
^Z\rbo� jZchgh\��Hkgh\gZy� ijbqbgZ� bo� jhklZ� ij_^kdZau\ZeZkv� \� kZfhf
gZqZe_�ebd\b^Zpbhgguo�f_jhijbylbc��FZkkh\h_�i_j_k_e_gb_��g_mkljh_g-
ghklv�gZ�gh\hf�f_kl_�`bl_evkl\Z��baf_g_gb_�h[jZaZ�`bagb�\ua\Zeb�kbev-
g_crbc� klj_kk�� mkbe_gguc� kljZohf� i_j_^� jZ^bZpb_c� ihke_� him[ebdh\Z-
gby� \� ����� ]��fZkrlZ[h\� Z\Zjbb� b� gZqZ\r_cky� h^gh\j_f_ggh� iheblbq_-
kdhc�[hjv[hc�jZaguo�kbe��bkihevah\Z\rbo�Q_jgh[uev�^ey�ijboh^Z�d�\eZ-
klb�

<k_�hlf_q_ggu_�hkh[_gghklb�_s_�[he__�yjdh�ijhy\eyxlky�\�^_lkdhc�ih-
imeypbb��JZklmsbc�hj]Zgbaf�kbevg__�ih^\_j`_g�^_ckl\bx�g_[eZ]hijbyl-
guo�nZdlhjh\�kj_^u��K_cqZk�ebrv��²����[_ehjmkkdbo�^_l_c�fh]ml�kqb-
lZlvky�hlghkbl_evgh�a^hjh\ufb��Z�lj_lv�bf__l�agZqbl_evgu_�hldehg_gby
ih�ihdZaZl_eyf�a^hjh\vy�

Ijb\_^_ggu_�^Zggu_�²�ebrv�fZeZy�qZklv�j_amevlZlh\�fgh]hqbke_gguo
bkke_^h\Zgbc�� k^_eZgguo� \�;_eZjmkb��Pbnju� [_kkljZklgh� dhgklZlbjmxl
kgb`_gb_�dZq_kl\Z�`bagb��gh�ihdZ�g_�iha\heyxl�gZa\Zlv�^he_\u_�\deZ^u
ijbqbg�� Ohly� iheblbdb� kdehggu� \u[bjZlv� ebrv� h^gm� hl\_qZxsmx� bo
p_eyf�ijbqbgm��gZmqguc�ih^oh^�h[yaZg�kqblZlvky�k�l_f��qlh�ihke_������]�
\�;_eZjmkb�ijhy\bebkv�b�^jm]b_�g_[eZ]hijbylgu_�j_amevlZlu�j_\hexpb-
hgguo�baf_g_gbc� \�iheblbq_kdhc�� wdhghfbq_kdhc�� khpbZevghc�b�^jm]bo
kn_jZo�� I_j_k_e_gb_� ba� h[`bluo� f_kl�� [_`_gpu� ba� jZchgh\�� ]^_� b^ml
]jZ`^Zgkdb_�\hcgu��g_\hafh`ghklv�g_�lhevdh�ijh\_klb�hlimkd�\�ijb\uq-
guo�x`guo�f_klZo�hl^uoZ��gh�m\b^_lv�b�^Z`_�ihohjhgblv�jh^kl\_ggbdh\�
hklZ\rboky�\�^jm]bo�kljZgZo�jZa\Zeb\r_]hky�Kh\_lkdh]h�KhxaZ��hlqZygb_
hl�g_\hafh`ghklb�h[_ki_qblv�k\hbo�^_l_c��lZd�dZd�klj_fbl_evgh�h[_kp_-
gb\Zxsb_ky�^_gv]b�bf_xl�kfuke�lhevdh�^ey�k_]h^gyrgbo�ljZl�
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Q_eh\_d� fh`_l� ijbkihkh[blvky� d� ex[uf� mkeh\byf� `bagb�� ^Z`_� hq_gv
iehobf��gh�Z^Zilb\gu_�ijhp_kku�g_�fh]ml�\dexqblvky��b[h�baf_g_gby�d
om^r_fm�ijhbkoh^yl�dZ`^uc�^_gv��Z�\�[m^ms__�gbdlh�g_�\_jbl��Fbeebh-
gu�ex^_c�`b\ml��\j_f_ggh���ihl_jy\�hjb_glbju�b�hldZau\Zykv�hl�k\h_]h
ijh^he`_gby� ²� ^_l_c�� dhlhjuf� ij_^klhbl� g_klZ[bevgh_� b� g_kqZklgh_
kms_kl\h\Zgb_��GZdhg_p��ba−aZ�g_[u\Zeh]h�wdhghfbq_kdh]h�djbabkZ�\k_]h
aZ� �²�� ]h^Z� gZk_e_gb_� baf_gbeh� ijb\uqgmx� ^b_lm� iblZgby� \� klhjhgm
^_r_\uo� b� g_^h[jhdZq_kl\_gguo� ijh^mdlh\� iblZgby��<k_� wlb� i_j_f_gu
kh\iZeb�k�q_jgh[uevkdbfb�ihke_^kl\byfb��b�gm`gh�[ulv�g_�hq_gv�^h[jh-
kh\_klguf� mq_guf−nZgZlbdhf�� qlh[u� g_� mqblu\Zlv� bo� kj_^b� ijbqbg
mom^r_gby�dZq_kl\Z�a^hjh\vy�

<� keh`g_crbc� dhfie_dk� ijbqbggh−ke_^kl\_gguo� k\ya_c�� ihfbfh� i_j_-
qbke_gguo��ke_^m_l�^h[Z\blv�ihbklbg_�^jZfZlbq_kdh_�h[s_wdheh]bq_kdh_
khklhygb_�kljZgu��AZ�]h^u�kh\_lkdhc�\eZklb�k_evkdhohayckl\_ggZy�iheb-
lbdZ�b�bg^mkljbZevgh_�jZa\blb_�reb�ih�imlb�p_gljZebaZpbb�b�mdjmig_-
gby��Ihkljh_gu�]b]Zglkdb_�aZ\h^u��k\bghdhfie_dku��ij_^ijbylby�^h[u-
\Zxs_c�ijhfure_gghklb�[_a�beb�k�fbgbfZevgufb�l_ogbq_kdbfb�kj_^kl-
\Zfb�hqbkldb��jy^hf� k�dhlhjufb�h[jZah\Zebkv�[_kqbke_ggu_� k\Zedb�hl-
oh^h\��IeZgu�jhklZ�mjh`Zcghklb�\�g_wnn_dlb\gh�jZ[hlZxsbo� kh\ohaZo
fh]eb�\uihegylvky�lhevdh�aZ�kq_l�g_mf_j_ggh]h�gZdZqb\Zgby�ihq\�g_hj-
]Zgbdhc��MklZj_\rb_�l_ogheh]bb�qj_a\uqZcgh�aZ]jyagbeb�\ha^mo��a_fex�
j_db�b�ih^a_fgu_�\h^u��IjZ\^Z��k_cqZk�wlb�g_gm`gu_�]b]Zglu�jZ[hlZxl
gZ�fZemx�qZklv�fhsghklb��qlh�kjZam�memqrbeh�wdheh]bq_kdb_�ihdZaZl_eb�
ohly��\k_�jZ\gh��hgb�g_�b^ml�gb�\�dZdh_�kjZ\g_gb_�k�_\jhi_ckdbfb�klZg-
^ZjlZfb�

Hkh[mx�lj_\h]m�\uau\Z_l�dZq_kl\h�iblv_\hc�\h^u�²�hkgh\gh]h�jZkl\h-
jbl_ey�ex[uo�\_s_kl\��ihklmiZxsbo�\�hj]Zgbaf�k�iblZgb_f��<h^Z�\�;_-
eZjmkb��dhlhjmx�[hevrbgkl\h�`bl_e_c�mihlj_[ey_l�kujhc�\f_klh�g_^hk-
lmiguo� ba−aZ� ^hjh]h\bagu� hoeZ`^Zxsbo� gZibldh\�� ij_^klZ\ey_l� kh[hc
hiZkguc�dhfie_dk�obfbq_kdb�\j_^guo�j_Zdlb\h\��Wlm�ijh[e_fm�g_ljm^gh
j_rblv��kgZ[^b\�gZk_e_gb_�bg^b\b^mZevgufb�hqbklbl_eyfb�k�Zdlb\gufb
khj[_glZfb�� ^_r_\u_� \ZjbZglu� dhlhjuo� jZajZ[hlZgu� b� aZjm[_`gufb� b
[_ehjmkkdbfb� l_ogheh]Zfb�� gh� ijh[e_fZ� g_� gZoh^bl� ]hkm^Zjkl\_ggh]h
ihgbfZgby�b�nbgZgkh\hc�ih^^_j`db��<�wlhc�k\yab�aZkem`b\Zxl�\gbfZgby
bkke_^h\Zgby� ih� kh\f_klghfm� kbg_j]bq_kdhfm� \ebygbx� obfbq_kdbo� b
jZ^bhZdlb\guo�aZ]jyagbl_e_c��h[gZjm`b\Zxs_fm�\aZbfgh�mkbeb\Zxsbc
g_[eZ]hijbylguc�wnn_dl��IhdZ�wlh�y\e_gb_�\�jZ^bh[bheh]bb�g_^hhp_gb-
\Z_lky�

Kj_^b�ijbqbg��h[tykgyxsbo�mom^r_gb_�ihdZaZl_e_c�a^hjh\vy��gZau\Zxl
lZd`_� emqrmx� \uy\ey_fhklv� iZlheh]bc�� hklZ\Z\rboky� ij_`^_� g_aZf_-
q_ggufb��<�ba\_klghc�f_j_� wlh� lZd��AZ�ihke_^gb_�iylv�e_l� kha^ZgZ� k_lv
e_q_[gh−^bZ]ghklbq_kdbo�b�j_Z[beblZpbhgguo�p_gljh\��hkgZs_gguo�ijb
]hkm^Zjkl\_gghc�b�g_]hkm^Zjkl\_gghc�f_`^mgZjh^ghc�ihfhsb��mdj_ie_-
gZ� wib^_fbheh]bq_kdZy� kem`[Z�� ohly� khklhygb_�f_^bpbgkdhc� ihfhsb� \
kljZg_�kbgojhggh�mom^rZ_lky�\f_kl_�k�wdhghfbdhc�

Kibkhd�g_[eZ]hijbylguo�nZdlhjh\�fh`gh�ijh^he`blv��b� kibku\Zlv� \k_
gZ� q_jgh[uevkdmx� jZ^bZpbx� g_evay��>ey� g_ij_^\aylhc� hp_gdb� dZ`^h]h
\deZ^Z�kibkhd�^he`_g�[ulv�iheguf�b�hoZjZdl_jbah\Zg�pbnjZfb�^he_\h]h
\deZ^Z��Wlh�h[tykgy_l��ihq_fm�\u^_e_gb_�jZ^bZpbhgghc�khklZ\eyxs_c�²
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g_ijhklZy� aZ^ZqZ��IhdZ� lhevdh�jZd�sblh\b^ghc�`_e_au�[_amkeh\gh�ijb-
agZ_lky�ki_pbZebklZfb�dZd�ijyfh_�ke_^kl\b_�Q_jgh[uey��Gh�bf_ggh�wlhl
nZdl� aZklZ\ey_l� hldZaZlvky� hl� ^jm]hc� djZcg_c� lhqdb� aj_gby�� qlh� Z\Zjby
gbdZdh]h�\ebygby�gZ� a^hjh\v_�ex^_c�g_�hdZaZeZ��Ijhklh�^jm]b_�iZlheh-
]bb�� bg^mpbjh\Zggu_� ba[ulhqguf� h[emq_gb_f�� ihlhgmeb� gZ�nhg_�fhs-
guo��rmfh\���dhlhju_�]_g_jbjmxlky�^jm]bfb�ijbqbgZfb��Dhwnnbpb_glu
jZ^bZpbhggh]h�jbkdZ�^ey�rbjhdhfZkrlZ[guo�Z\Zjbc�lbiZ�q_jgh[uevkdhc
[m^ml�hij_^_e_gu��Fh`gh�g_�khfg_\Zlvky��qlh�wlh�[m^_l�k^_eZgh�bf_ggh
\�gZb[he__�ihkljZ^Z\r_c�;_eZjmkb��b�m`_�gZ�f_`^mgZjh^guo�dhgn_j_g-
pbyo� d� ^_kylbe_lbx� dZlZkljhnu� [m^ml� ih^\_^_gu� blh]b� bkke_^h\Zgbc�
Ohq_lky�\_jblv��qlh�wlh�[m^_l�k^_eZgh�[uklj__��_keb�\�wlhf�j_Zevgh_�mqZ-
klb_�ijbfml�aZjm[_`gu_�kljZgu��H^ghc�;_eZjmkb�lZdZy�ljm^g_crZy�ijh-
[e_fZ�g_�ih^�kbem��Gm`gZ�g_�[_kieZlgZy�bgnhjfZpby�hl�[_ehjmkkdbo�mq_-
guo��Z�kh\f_klgu_�gZijy`_ggu_�bkke_^h\Zgby�kh�\k_c�fhsvx�kh\j_f_g-
guo�fbjh\uo�l_ogheh]bc�

¹ÚçÝ�Ý�éãâÙð

Bklhjby�q_jgh[uevkdbo�nhg^h\�[_j_l�gZqZeh�\�lhf�`_�����−f�]h^m��dh]^Z
gZ�kiys__�h[s_kl\h�h[jmrbeZkv�bgnhjfZpby��Z�\�kljZgm�aZqZklbeb�bgh-
kljZgpu��K_cqZk�wlbo�nhg^h\�[hevr_�khjhdZ�b�\eZqZl�hgb�`Zedh_�kms_kl-
\h\Zgb_��ih^h]j_\Zy�d�k_[_�bgl_j_k�hj]ZgbaZpb_c�ihemiheblbq_kdbo�dhg-
n_j_gpbc��Hkh[_ggh�fgh]h�nhg^h\�k\yau\Z_l�k\hx�^_yl_evghklv�k�ha^h-
jh\e_gb_f� b� j_Z[beblZpb_c� ^_l_c�� Ij_bfms_kl\_ggh� aZ� ]jZgbp_c�� G_
m^b\bl_evgh��qlh�wdkiemZlZpby�l_fu� �qZ^hex[by�b�fbehk_j^ghklb��gZb-
[he__�m^ZeZkv��?`_]h^gh�\h�\k_�kljZgu�fbjZ�hlijZ\eyxlky�hdheh����lu-
kyq�q_jgh[uevkdbo�^_l_c��<j_^�wlhc�^_yl_evghklb�_s_�ij_^klhbl�hp_gblv�
gh�m`_� k_cqZk�ba\_klgh�g_fZeh�djbfbgZevguo� kh[ulbc��FZfu�^_ckl\b-
l_evgh�ihkljZ^Z\rbo�gZijZkgh�[v_lky�\�wlb�nhg^u��Z�ijbgbfZxsZy�klh-
jhgZ� k� m^b\e_gb_f� h[gZjm`b\Z_l�� qlh� ijb[u\rb_� d� gbf� ^_lb� g_� hq_gv
[hevgu��meu[qb\u��bf_xl�kibkdb�ih^Zjdh\��dhlhju_�bf�^he`gu�k^_eZlv�
Z�bo�jh^bl_eb��\�hkgh\ghf��²�hl\_lkl\_ggu_�b�gm`gu_�jZ[hlgbdb�jZchg-
gh]h��h[eZklgh]h�b�j_kim[ebdZgkdh]h�agZq_gby��G_iehoh�h[_ki_qbeb�k_[y
^y^b�b�l_lb��mkljhb\rb_ky�\hae_�lZdhc�[eZ]hl\hjbl_evghklb��b�g_�fukeyl
k_[y� gZ� ^jm]bo� ihklZo��Fh`gh� ]h\hjblv�� dlh� h[_ki_qbeky� [hevr_�� dlh
f_gvr_��gh�]hlh\�ihdeyklvky��qlh�[_kkj_[j_gbdh\�lZf�g_l��KljZrgh�^Z`_
g_�wlh��AZ]jZgbqgh_�ha^hjh\e_gb_�wnn_dlb\gh�jZajmrZ_l�[m^ms__�ihdh-
e_gb_��G_hdj_irZy� ^_lkdZy� ikbobdZ� g_� \u^_j`b\Z_l� kjZ\g_gbc��Ex[hc
\jZq�ih^l\_j^bl��qlh�^\_−ljb�g_^_eb�²�gbqlh�^ey�ha^hjh\e_gby�^_ckl\b-
l_evgh�[hevgh]h�j_[_gdZ��aZlh�jZkkljZb\Z_lky�ikbobdZ�ijb�\ha\jZs_gbb�\
ijb\uqguc�^hfZrgbc�Z^��:�dZd�qm\kl\mxl�k_[y�^_lb��\klj_lb\rbkv�\�h^-
ghf�deZkk_��\�]_gZo�dhlhjuo�hleh`beZkv�kh\_lkdZy�b^_y�jZ\guo�\hafh`-
ghkl_c"�H^bg�\�gh\uo�^`bgkZo�ba�:f_jbdb��^jm]hc�kh�`\Zqdhc�ba�Ihev-
rb��Z�lj_lbc� �kdhj__�\k_]h�k�^_ckl\bl_evgh�keZ[uf�a^hjh\v_f��²�ba�kh-
k_^g_]h�;jZ]bgZ"

K_j^h[hevgu_�bghkljZgpu��dZ`_lky��m`_�ihgyeb��qlh�klhbl�aZ�q_jgh[uev-
kdbf� ha^hjh\e_gb_f�� b� bo� ihfhsv� bkkydZ_l�� L_i_jv� ^y^b� b� l_lb� h[gb-
sZ\rbo�nhg^h\� ijhkyl� ihfhsb� m� ]hkm^Zjkl\Z�� bsml� ^jm]b_� bklhqgbdb
fbehk_j^by�� bkihevamy� \k_� l_� `_� f_lh^u� ihijhrZcgbq_kl\Z�� AZ[hlylky
hgb�g_�h�^_lyo��h�k\h_f�[eZ]hihemqbb��d�dhlhjhfm�ijb\udeb��Hq_\b^gh�
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qlh�gb�hl^_evgh�\aylhc�kZfhc�[h]Zlhc�kljZg_��gb�^Z`_�\k_f�kljZgZf�\f_-
kl_�g_�ih�dZjfZgm�\ue_qblv�\k_o�gZrbo�^_l_c��Wlh�²�^_eh�kbkl_fu�]hkm-
^Zjkl\_ggh]h� a^jZ\hhojZg_gby��dhlhjh_�fh`_l�ebrv�qZklbqgh�jZkkqblu-
\Zlv� gZ� aZjm[_`gmx� ihfhsv�� g_� i_j_deZ^u\Zy� k\hb� h[yaZgghklb� gZ� g_-
f_pdbo� i_gkbhg_jh\� b� p_jdh\gh−kem`Zsbo�� AZ� l_� kj_^kl\Z�� \� dhlhju_
h[hrebkv�^_kyldb�lukyq�iml_r_kl\bc��fh`gh�[ueh�[u�ha^hjh\blv�khlgb
lukyq�^_l_c��gh�b^_y�^bkdj_^blbjh\ZgZ��gbrb�[eZ]hl\hjbl_evghklb�^Z\gh
aZgylu��Z�wnn_dlb\ghc�iheblbdb�\�wlhc�h[eZklb�ih−ij_`g_fm�g_l�

ÆãëÝÕàñâÕô�ÜÕîÝçÕ�äãæçåÕÙÕ×íÝê

I_j\Zy� ]hkm^Zjkl\_ggZy� ijh]jZffZ� ebd\b^Zpbb� ihke_^kl\bc� Z\Zjbb� kh-
qbgyeZkv�_s_�\�kh\_lkdb_�\j_f_gZ�k�jZkq_lhf�gZ�[_a]jZgbqguc�dj_^bl�ba
Fhkd\u��G_�m^b\bl_evgh��qlh�aZijhku�hdZaZebkv�qj_af_jgufb�b�\dexqZ-
eb�^m[ebjmxsb_�^jm]�^jm]Z�jZ[hlu��Z�lZd`_�aZludZgb_�h[s_ohayckl\_g-
guo� gm`^��K� h[j_l_gb_f� km\_j_gbl_lZ� j_kim[ebdZ� fh]eZ� iheZ]Zlvky� gZ
kZfh_� k_[y�� lZd� qlh� g_� m^b\bl_evgh�� qlh� ^ZggZy� ijh]jZffZ� \� hkgh\guo
imgdlZo�ijh\Ze_gZ��OZjZdl_jghc�hkh[_gghklvx�wlhc�b�ihke_^mxsbo�ijh-
]jZff��lZd`_�dZd�b�^be_lZglkdbo�aZdhgh\�ih�aZsbl_�ihkljZ^Z\r_]h�gZk_-
e_gby�bkoh^beb�ba�ijbgpbiZ�gZ\yaqb\hc�]hkm^Zjkl\_gghc�aZ[hlu��GZ�i_j-
\uo� ihjZo� ev]hlu� _s_� bf_eb� fZl_jbZevgh_� agZq_gb_�� b� jZchgbjh\Zgb_
l_jjblhjbb�ih�iylb�ahgZf�k�jZaghc�ih\_joghklghc�aZ]jyag_gghklvx�klZeb
hkgh\hc�[hjv[u�aZ�ev]hlu��\�dhlhjmx�\lygmlh�_^\Z�eb�g_�\k_�gZk_e_gb_�
GZdhg_p��k�bklhs_gb_f�[x^`_lZ�ev]hlu�ij_\jZlbebkv�\�]mevdbg�ghk��lZd
gbdh]h�j_Zevgh�b�g_�aZsblb\��Gh�^_g_]�\�ihk_edb�gZ�jZ^bhZdlb\ghc�a_fe_�
gZ�^_aZdlb\Zpbx��l_�`_�ev]hlu�aZdhiZgh�fgh]h�

GZ�i_j\uo�ihjZo��dh]^Z�\�j_kim[ebd_�g_�o\ZlZeh�gb�ZiiZjZlmju��gb�ki_-
pbZebklh\��ih^oh^�jZ^bhZdlb\ghc�aZ]jyag_gghklb�[ue�hijZ\^Zg��L_i_jv�\
;_eZjmkb� _klv� ki_pbZebklu� b� kha^Zgh� ijhba\h^kl\h� ^habf_ljbq_-
kdh−jZ^bhf_ljbq_kdhc�ZiiZjZlmju��dhlhjuf�kljZgZ�fh`_l�]hj^blvky��\hl
_s_�h^bg�iheh`bl_evguc�j_amevlZl�Q_jgh[uey����K�mq_lhf�baf_gb\r_cky
kblmZpbb�GZpbhgZevgZy� dhfbkkby� ih� jZ^bZpbhgghc� aZsbl_� jZajZ[hlZeZ
Dhgp_ipbx�aZsblu�ihkljZ^Z\r_]h�gZk_e_gby�\�\hkklZgh\bl_evguc�i_jb-
h^� Z\Zjbb��<� g_c� ij_^mkfhlj_g� ijbf_gyxsbcky� \h� \k_f�fbj_� ^hah\uc
ih^oh^�d�jZchgbjh\Zgbx��>h���fA\�ba[ulhqghc�^hau�\�]h^�g_�lj_[m_l��ih
fg_gbx� dhfbkkbb�� gbdZdh]h� \f_rZl_evkl\Z��Ijb� ]h^h\uo� ^hihegbl_ev-
guo�^haZo�\ur_���fA\�ijh`b\Zgb_�gZk_e_gby�g_�j_dhf_g^m_lky��Z�gZ�l_j-
jblhjbyo��]^_�gZk_e_gb_�ihemqZ_l�hl���^h���fA\�^he`gu�ijbf_gylvky�\k_
f_ju�aZsblu��\dexqZy�khpbZevgmx�ihfhsv�

Dhgp_ipby�i_j_^ZgZ�\�DZ[bg_l�Fbgbkljh\��gh�lZd�b�g_�^_ckl\m_l��Ij_`^_
\k_]h��\�khhl\_lkl\bb�k�g_c�g_h[oh^bfh�ijbgylv�gh\u_�aZdhgu��IhdZ�g_l
gb�<_joh\gh]h�Kh\_lZ�� gb�`_eZgby� qlh−gb[m^v�f_gylv�� AZf_gZ� jZa^Zqb
«\k_f� ih� h[_kp_g_gghfm� jm[ex»� Z^j_kghc� ih^^_j`dhc� ^_ckl\bl_evgh
ihl_ji_\rbo� \ua\ZeZ� gZklhysmx� [mjx� \� i_qZlb��Gbdlh� g_� aZohq_l� ih-
`_jl\h\Zlv� dhi__qghc� ev]hlhc�� jZa� hgZ� �iheh`_gZ��� Z� ijbgy\rb_� ^be_-
lZglkdb_�gbdh]h�g_�aZsbsZxsb_�aZdhgu�^_imlZlu��i_j_f_sZykv�\�^jm]b_
jmdh\h^ysb_�dj_keZ��bf_xl�k\hb�iheblbq_kdb_�p_eb�

=hkm^Zjkl\h�ijh^he`Z_l�gbsZlv��b�gZ^_`^Z�gZ�_]h�ihfhsv�lZ_l�\f_kl_�k
gZ^_`^Zfb�gZ�ha^hjh\e_gb_�wdhghfbdb��D�kqZklvx��g_�\k_�aZ\bkbl�hl�]h-
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km^Zjkl\Z��?keb�_^Z�ba�fZ]Zabgh\�g_^hklmigZ��k_fvy�dhjfblky�k�h]hjh^Z
beb�^Zqb��Ih^h[guf�h[jZahf�dZ`^uc�fh`_l�aZsblblv�k_[y�hl�jZ^bZpbb
kZf��Ih�djZcg_c�f_j_��gZiheh\bgm��IjZ\^Z��^ey� wlh]h�gm`gh� agZlv�ijh-
kl_crb_�ijZ\beZ�aZsblu��b�jhev�jZ^bZpbhgghc�dmevlmju�\�kZfhc�ihkljZ-
^Z\r_c� hl�Q_jgh[uey� j_kim[ebd_�bkdexqbl_evgh� \ukhdZ��<k_� \� lhf�`_
�����]h^m�Fbgbkl_jkl\h�h[jZah\Zgby�\\_eh�h[yaZl_evguc�dmjk�jZ^bZpb-
hgghc�[_ahiZkghklb��K^_eZgh�wlh�k�[hevr_\bklkdbf�jZafZohf��hl�^_lkdh-
]h�kZ^Z�^h�\mah\��b�dZd�\k_]^Z�[_a�\kydh]h�h[_ki_q_gby�j_amevlZlZ��b[h�\
kljZg_�g_�[ueh�gb�mq_[gbdh\��gb�ij_ih^Z\Zl_e_c��L_i_jv�mq_[gbdb�ihy-
\bebkv��gh�ijh[e_fZ�mreZ�gZ�aZ^gbc�ieZg��b�dmjk�ij_\jZlbeky�\�nZdmevlZ-
lb\��dhlhjuc�ij_ih^Zxl�j_^db_�wglmabZklu�beb�hlklZ\gbdb�]jZ`^Zgkdhc
h[hjhgu�

Kf_`gZy�h[jZah\Zl_evgZy�ijh[e_fZ�²�ih^]hlh\dZ�ki_pbZebklh\�\ukr_c
d\ZebnbdZpbb��dhlhjuo�ij_`^_�gbdh]^Z�g_�]hlh\beb�\�j_kim[ebd_��qlh�b
y\behkv�ijbqbghc�fgh`_kl\Z�g_wnn_dlb\guo�ebd\b^Zpbhgguo�b� aZsbl-
guo�f_jhijbylbc��Q_jgh[uevkdb_�j_r_gby�b�k_cqZk�ijbgbfZxl�[u\rb_
iZjlbcgu_�b�kh\_lkdb_�jZ[hlgbdb��<������]��\�Fbgkd_�hldjul�F_`^mgZ-
jh^guc�dhee_^`�ih�jZ^bhwdheh]bb�bf_gb�:��KZoZjh\Z��k_cqZk�ij_h[jZah-
\Zgguc�\�kZfhklhyl_evguc�bgklblml��G_h[uqguc�hiul�bgl_gkb\ghc�ih^-
]hlh\db�deZkkguo�ki_pbZebklh\�ih�mgbdZevguf�kbg_j]bq_kdbf�ijh]jZf-
fZf��i_j_gbfZ_fuf�Jhkkb_c��<_ebdh[jblZgb_c�b�^jm]bfb�kljZgZfb��j_-
Zevgu_�j_amevlZlu�b�bo�]em[hdbc�ZgZeba��[ukljuc�jhkl�ijhn_kkbhgZeba-
fZ�khljm^gbdh\�h[jZlbeb�gZ�k_[y�\gbfZgb_�djmig_crbo�fbjh\uo�p_gljh\
b� mgb\_jkbl_lh\��Bgklblml� hkgZs_g� kh\j_f_gguf� h[hjm^h\Zgb_f�� mgb-
dZevgufb�kbkl_fZfb�bgnhjfZpbhgghc�k\yab�aZ�kq_l�^\mklhjhggbo�b�fgh-
]hklhjhggbo� kh]eZr_gbc�� ]jZglh\� ?\jhkhxaZ��XG?KDH�� ihfhsb� Jhk-
kbckdhc�:dZ^_fbb�GZmd��>`hj`Z�KhjhkZ��gZmqguo�nhg^h\�b�qZklguo�ih-
`_jl\h\Zgbc�

D�kh`Ze_gbx��ijZ\beZ�f_`^mgZjh^ghc�ihfhsb�ij_^mkfZljb\Zxl�lhevdh
h[f_gu�hiulhf��h[hjm^h\Zgb_��GbdZdhc�ihfhsvx�g_�ij_^mkfZljb\Zxlky
bg\_klbpbb� \� g_^\b`bfhklv�� ;ukljh� aZ\h_\u\Zxsbc� Z\lhjbl_l� \� fbj_
KZoZjh\kdbc�bgklblml�ij_^klZ\ey_l�kh[hc�Zm^blhjbb�b�g_iehoh�hkgZs_g-
gu_�eZ[hjZlhjbb��Wlh�\k_��G_l�gb�h[s_`blby��gb�dZn_��gb�kihjlb\gh]h�
gb�^Z`_�Zdlh\h]h�aZeh\��g_�]h\hjy�h�ijhnbeZdlhjbyo�beb�^jm]bo�h[t_dlZo
khpdmevl[ulZ��<^h[Z\hd�]hkm^Zjkl\h�\hh[s_�ij_djZlbeh�nbgZgkbjh\Zgb_
\mah\��\uieZqb\Zy�lhevdh�aZjieZlm�b�klbi_g^bb�klm^_glZf��<�jZa]Zj�abfu
bgh]hjh^gb_�klm^_glu��\�lhf�qbke_�ba�q_jgh[uevkdbo� ahg��hdZaZebkv�gZ
mebp_��Fbgbklj�h[jZah\Zgby�^\Z`^u�ihiulZeky�j_rblv�ijh[e_fm�h[s_-
`blby�b��gZdhg_p��i_j_^Ze�j_r_gb_�ijh[e_fu�aZfZf��:�aZfu��dZd�ba\_kl-
gh��bf_xl�p_euc�Zjk_gZe�kihkh[h\�aZfZlu\Zgby�j_r_gbc�hl�h[_sZgbc�^h
kimkdZ�ih�bgklZgpbyf��>Z�b�gZc^b�wlh]h�aZfZ��lh�kh\_sZgby��lh�dhfZg^b-
jh\db��IhdZ�Fbgbkl_jkl\h�h[jZah\Zgby�b�gZmdb�j_rZ_l�ijh[e_fu�h[jZ-
ah\Zgby� gZ� h[s_kl\_gguo� gZqZeZo�� g_ij_ju\gh� kh\_sZykv� beb� kh[bjZy
dhgn_j_gpbb�ih�h[f_gm�hiulhf��>jm]h_�aZbgl_j_kh\Zggh_�Fbgbkl_jkl\h
ih�qj_a\uqZcguf�kblmZpbyf�^_eZ_l�ihdZ�\b^��qlh�ih^]hlh\dZ�^ey�_]h�kbk-
l_fu�dZ^jh\�²�^_eh�qm`h]h�\_^hfkl\Z��LZd�b�ihemqZ_lky��qlh�\�j_r_gbb
gZpbhgZevghc� ijh[e_fu� hiylv� [hevr_� aZbgl_j_kh\Zgu� bghkljZgpu�
IjZ\^Z�ba�]hkm^Zjkl\_gguo�dZ[bg_lh\�gZklhcqb\h�ij_^eZ]Zxl�hldZaZlvky
hl�ihfhsb�\kydbo�khjhkh\�b�^jm]bo�bghkljZgguo�ribhgh\��Fh`gh�b�hl-
dZaZlvky��gh�lh]^Z�gZ^h�h[ty\blv�\mau�djm`dZfb�gZ�h[s_kl\_gguo�gZqZ-
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eZo��Ihfgblky��^Z`_�\_q_jgb_�iZjlrdheu��]^_�ij_ih^Z\Zehkv�fjZdh[_kb_�
g_iehoh�nbgZgkbjh\Zebkv��<k_�wlh�l_f�[he__�kljZggh��qlh�ijh\ha]eZrZ_-
fu_�ba�l_o�`_�dZ[bg_lh\�ijbhjbl_lu�]hkm^Zjkl\Z�²�ih^^_j`dZ�fheh^_-
`b�� lZeZgleb\hc� fheh^_`b�� gZmdb� b� j_r_gby� q_jgh[uevkdbo� ijh[e_f�
Hiylv��dZd�\���−f��ijh\_jdZ�^_deZjZpbc�gZ�khhl\_lkl\b_�j_Zevghklb"

¸ãçã×ð�àÝ�áð�ß�âã×ãáè�ìÚåâãÖðàó"

A\mqbl� dhsmgkl\_ggh�� Fh`gh�� dhg_qgh�� jZ^h\Zlvky� bkq_aZxs_� fZehc
\_jhylghklb�\aju\Z�gZ�wg_j]_lbq_kdhf�y^_jghf�j_Zdlhj_��Fh`gh��dZd�wlh
k^_eZe�jmdh\h^bl_ev�[_ahiZkghklb�kh\_lkdh]h�j_Zdlhjhkljh_gby�ijhn_k-
khj�Kb\bgp_\��iheZ]Zykv�gZ�Z[khexlgmx�gZ^_`ghklv�:WK��kgbablv�aZljZ-
lu� aZ� kq_l� j_adh]h� kgb`_gby� bo� [_ahiZkghklb��Gh� \_^v� q_jgh[uevkdbc
\aju\� ijhbahr_e��B� ohly� aZ� kq_l� i_j_im]Zgguo� bghkljZgp_\� memqr_gu
dhgkljmdpbb� ^_ckl\mxsbo� kh\_lkdbo� mklZgh\hd�� ih� ]jZgbpZf� ;_eZjmkb
jZ[hlZxl� lZdb_�`_�hiZkgu_�J;FD�²�\k_�dZd�h^bg�[_a�dhgl_cglf_glh\�
JZkklhygb_�hl�gbo�²�khlgb�dbehf_ljh\��gbqlh�^ey�e_lmq_c�jZ^bhZdlb\gh-
klb��LZd�b�g_�aZdjulZ�Q_jgh[uevkdZy�:WK��MdjZbgkdh_�jmdh\h^kl\h�lhj-
]m_lky�aZ�fbeebZj^u�gZ�__�dhgk_j\Zpbx��g_�aZ[u\Zy�h� �gZ\Zj_��k�wg_j]_-
lbq_kdhc� dhfi_gkZpb_c�� ijh^he`Zy�rZglZ`bjh\Zlv�fbj� m]jhahc� gh\h]h
\aju\Z�b�hlkem`b\r_]h�kjhd�kZjdhnZ]Z��IjZ\h��^_r_\e_�gZclb�^_gv]b�gZ
"\_ljh^mb�� ih� x`ghc� ]jZgbp_�� qlh[u� \� kemqZ_� q_]h� \_l_j� ^me� g_� dZd
h[uqgh��gZ�;_eZjmkv��Z�\�gm`gmx�klhjhgm�

:�_keb�\k_jv_a��d�gh\hfm�jZ^bZpbhgghfm�bgpb^_glm��_keb�hg��g_�^Zc�;h]�
ijhbahc^_l�� ;_eZjmkv� ih−ij_`g_fm� g_� ]hlh\Z�� <� kZfhc� y^_jghc� kljZg_
fbjZ�NjZgpbb�fg_�ihdZau\Zeb� ki_pbZevgu_�ihf_s_gby�� ]^_� kh[bjZ_lky
\ky� bgnhjfZpby� h� jZ^bZpbhgghc� h[klZgh\d_� b� ih]h^guo� mkeh\byo��WlZ
bgnhjfZpby�j_]meyjgh�ihy\ey_lky�\�l_e_l_dklZo��lm^Z�fh`_l�iha\hgblv�b
ihemqblv�bkq_jiu\Zxsmx�bgnhjfZpbx�ex[hc�]jZ`^Zgbg��IhdZaZeb�ki_-
pbZevguc� klhe� kh� klmevyfb� ^ey� ^bj_dlhjZ� DhfbkkZjbZlZ� ih� Zlhfghc
wg_j]bb�� fbgbkljZ� a^jZ\hhojZg_gby�� fbgbkljZ� ih� kj_^kl\Zf� fZkkh\hc
bgnhjfZpbb� b� k\yayf� k� h[s_kl\_gghklvx�� dhfbkkZjZ� \gmlj_ggbo� ^_e�
fbgbkljZ� h[hjhgu�� M� dZ`^h]h� e_`bl� iZidZ� k� ih^jh[gufb� ijhibkyfb
i_j\hhq_j_^guo�f_j��g_h[oh^bfuo�\�kemqZ_�Z\Zjbb�ex[hc�kl_i_gb�k_jv-
_aghklb�

Gb�hl\_lkl\_gguo�ebp��gb�l_f�[he__��ijhibk_c��\�;_eZjmkb�\k_�_s_�g_l�
<_jg__��hl\_lkl\_ggu_�gZagZq_gu��gh�\�bo�jZkihjy`_gbb�gbdh]h��Kemqbkv
Z\Zjby��[m^_f�bkdZlv�fbgbkljZ�ih�qj_a\uqZcguf�kblmZpbyf��dhlhjh]h��ih
kh[kl\_gghfm�hiulm�agZx��gZclb�g_�ijhklh��Q_eh\_d�hg�²�gZ�jZaju\��lh�\
dhfZg^bjh\dZo��lh�gZ�kh\_sZgbb�\�\_joZo��AgZqbl��dZd�\���−f��[m^_f�kh-
[bjZlv�iZjlohaZdlb\�b�^mfZlv��qlh�^_eZlv����Kp_gZjbc�^Zevg_cr_]h�jZa\b-
lby�kh[ulbc�g_ljm^gh�ij_^klZ\blv��DZd�g_�\kihfgblv�ba\_klguc�Znhjbaf�
bklhjby� mqbl�� qlh� hgZ� gbq_fm� g_� mqbl�� Q_jgh[uevkdZy� bklhjby�� ih\lh-
jb\rbkv��[m^_l�mqblv�aZgh\h"

F_`^m�l_f��\�hklZevghf�fbj_�j_]meyjgh�ijh\h^ylky�gZklhysb_�f_`^mgZ-
jh^gu_�mq_gby��\�dhlhjuo�jZau]ju\Z_lky�kp_gZjbc�jZ^bZpbhggh]h�[_^kl-
\by�� aZ^_ckl\mxlky� kbkl_fu� hih\_s_gby�� dhee_dlb\gu_� kbeu� [ukljh]h
j_Z]bjh\Zgby��G_^Z\gh� ijbgylh� j_r_gb_� h[� bgbpbbjh\Zgbb� gh\hc� ijh-
]jZffu�lZdbo�mq_gbc�gZ�����−���]h^u��\�l_q_gb_�dhlhjuo�ijhc^ml�q_lu-
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j_�b]ju� k�mkeh\gufb� Z\Zjbyfb�gZ� Zlhfguo� we_dljhklZgpbyo� \�R\_cpZ-
jbb��DZgZ^_��Nbgeyg^bb�b�<_g]jbb��;_eZjmkv� lh`_�ijb]eZkbeb�mqZkl\h-
\Zlv�\�dZq_kl\_�ihkljZ^Z\r_c�[eb`g_c�beb�^Zevg_c�kljZgu��MqZkl\h\Zlv�
dhg_qgh��gZ^h��qlh[u� lj_gbjh\Zlv�b�ebp��hl\_lkl\_gguo� aZ�ijbgylb_� aZ-
sblguo�j_r_gbc�b�kZfb�kbeu�[ukljh]h�j_Z]bjh\Zgby��IjZ\^Z��bo�gm`gh
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