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:gghlZpby
IjhZgZebabjh\Zgu �ebl_jZlmjgu_�bklhqgbdb�b mklZgh\e_gh��qlh�jy^�g_hij_^_e_gghkl_c �

\ ljZ_dlhjbb� :ihnbkZ� h[mkeh\e_gu� g_kh\_jr_gkl\hf � f_lh^h\� __ hij_^_e_gby�� Gh\uf�
qbke_gguf� f_lh^hf� ijhbgl_]jbjh\Zgu � ^bnn_j_gpbZevgu_ � mjZ\g_gby� ^\b`_gby� :ihnbkZ��
ieZg_l��Emgu�b KhegpZ�b bkke_^h\ZgZ�w\hexpby�hj[blu�Zkl_jhb^Z��:ihnbk ���Zij_ey �����]��
ijhc^_l� m A_feb� gZ� jZkklhygbb� �� __ jZ^bmkh\� b \ l_q_gbb� ����� e_l� [he__� [ebadh]h� _]h�
ijhoh`^_gby� g_� [m^_l�� JZkkqblZgu� mkeh\by� ih� ij_\jZs_gbx� :ihnbkZ� \ kimlgbd� A_feb��
dhlhjuc� fh`_l� [ulv� bkihevah\Zg� ^ey� jZaebqguo� aZ^Zq� ih� hk\h_gbx� dhkfbq_kdh]h�
ijhkljZgkl\Z�

���<\_^_gb_
< jZ[hl_ >�@� hibkZgZ� bklhjby� ijh[e_fu�� <i_j\u_� Zkl_jhb^� :ihnbk� [ue�

h[gZjm`_g����� ���bxgy �����]��\ h[k_j\Zlhjbb .LWW�3HDN�>�@�b ih\lhjgh�gZ[ex^Zeky�\
h[k_j\Zlhjbb 6LGLQJ� 6SULQJ� 6XUYH\� >�@� ���]h�^_dZ[jy� wlh]h�`_� ]h^Z� K l_o�ihj�d g_fm�
ijbdh\Zgh� \gbfZgb_� fgh]bo� bkke_^h\Zl_e_c�� Ih� j_amevlZlZf� i_j\uo� hij_^_e_gbc�
we_f_glh\�_]h�hj[blu�[ueb�\uiheg_gu�jZkq_lu�_]h�^\b`_gby��b hdZaZehkv�>�@��qlh����
Zij_ey� ����� ]�� hg� ijhc^_l� gZ� jZkklhygbb ������ df� hl� p_gljZ� A_feb�� < j_amevlZl_�
\ha^_ckl\by� A_feb� hj[blZ� Zkl_jhb^Z� kms_kl\_ggh�baf_gblky��LZd� dZd� kms_kl\mxsb_�
f_lh^u�jZkq_lZ�^Zxl�[hevrb_�ih]j_rghklb��lh��ih�fg_gbx�jy^Z�bkke_^h\Zl_e_c�>������
�@�� ljZ_dlhjby� _]h� klZgh\blky� g_hij_^_e_gghc�� g_^_l_jfbgbjh\Zgghc� b ^Z`_�
oZhlbq_kdhc�� JZaebqgu_� klZlbq_kdb_� f_lh^u� ZgZebaZ� ij_^kdZau\Zxl� g_dhlhjmx�
\_jhylghklv� klhedgh\_gby� :ihnbkZ� k A_fezc� ��� Zij_ey� ����� ]�� Hkgh\ghc� bgl_j_k�
bkke_^h\Zl_e_c�kdhgp_gljbjh\Zg�\hdjm]�wlhc�ijh[e_fu�

< jZ[hl_� >�@� ZgZebabjmxlky� \hafh`ghklb� k[eb`_gby�:ihnbkZ� k A_fe_c� b _]h�
ihke_^kl\by�� JZkkfZljb\Zxlky� jZaebqgu_� ijhlb\h^_ckl\by� iZ^_gbx� Zkl_jhb^Z� gZ�
A_fex�b ij_^eZ]Zxlky�fbkkbb�_]h�jZa\_^db��< aZdexq_gbb�hlf_qZ_lky�g_h[oh^bfhklv�
ijh]ghaZ�^\b`_gby�:ihnbkZ�gZ�i_jbh^������] k fZdkbfZevgufb�hrb[dZfb��e_`Zsbfb�
\ ij_^_eZo�^h�h^gh]h�dbehf_ljZ�

<hijhku�� k\yaZggu_� k gZ[ex^_gb_f� :ihnbkZ� gZa_fgufb� b dhkfbq_kdbfb�
kj_^kl\Zfb��h[km`^Zxlky�\ jy^_�jZ[hl�>����������@��LZd�dZd�hj[blZ�Zkl_jhb^Z�gZoh^blky�
\[ebab� hj[blu� A_feb�� lh� gZ� agZqbl_evghc� qZklb� hj[blu� ^bkd� Zkl_jhb^Z� hk\_s_g�
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qZklbqgh� beb� kh\k_f� g_ \b^_g�� Ihwlhfm� g_h[oh^bfh� mklZgh\blv� i_jbh^u� _]h�
gZ[ex^_gby� gZa_fgufb� kj_^kl\Zfb�� Z ijb� bkihevah\Zgbb� dhkfbq_kdbo� kj_^kl\�
lj_[m_lky�hij_^_eblv�gZb[he__�wnn_dlb\gh_�jZkiheh`_gb_�bo�gZ�hj[bl_�

JZkq_l� ^\b`_gby� Zkl_jhb^Z�� ij_^klZ\ey_l�� ih�\b^bfhfm�� h^gm� ba� keh`guo�
ijh[e_f�� < jZ[hl_� >�@� ^bnn_j_gpbZevgu_� mjZ\g_gby� \hafms_ggh]h� ^\b`_gby�
Zkl_jhb^Z� bgl_]jbjh\Zebkv� f_lh^hf� W\_joZj^lZ� >�@�� ijb� wlhf� iheh`_gby�
\hafmsZxsbo� l_e� bkihevah\Zebkv� ba� wn_f_jb^ '(���� b '(���� EZ[hjZlhjbb�
j_Zdlb\gh]h� ^\b`_gby� KR:�� :\lhju� m^_ebeb \gbfZgb_� j_ahgZgkguf� y\e_gbyf��
dhlhju_�fh]ml�ijb\h^blv�d klhedgh\_gbx�:ihnbkZ�k A_fe_c�\ �����]�

:\lhju� jZ[hl� >��� ��@� ih� ���� gZ[ex^_gbyf� memqrbeb� gZqZevgu_� iZjZf_lju�
hj[blu�:ijnbkZ��H^gZdh�ijb�bkke_^h\Zgbb�klZg^Zjlgufb�f_lh^Zfb�hgb�ihemqbeb��qlh�
\ j_amevlZl_� ijhoh`^_gby� Zkl_jhb^Z� q_j_a� jy^� j_ahgZgkh\� k A_fe_c� b FZjkhf� _]h�
^\b`_gb_� klZgh\blky� oZhlbqguf�� K p_evx� hij_^_e_gby� \_jhylghklb� klhedgh\_gby�
:ihnbkZ�k A_fe_c�\ ����� ]��hgb�\uihegbeb� ���luk��\ZjbZpbc�gZqZevguo�mkeh\bc��ba�
dhlhjuo����ijb\h^yl�d klhedgh\_gbx�:ihnbkZ�k A_fe_c�>��@�

Kfbjgh\� ?�:�� >��@� aZ^Zeky� p_evx� ijhl_klbjh\Zlv� jZaebqgu_� f_lh^u�
bgl_]jbjh\Zgby�gZ�ij_^f_l�ijb]h^ghklb�bo�^ey�jZkq_lZ�^\b`_gby�Zkl_jhb^Z��dhlhjuc�
fh`_l� klhedgmlvky� k A_fe_c�� Hg� jZkkfhlj_e� f_lh^u� W\_joZjlZ�� Jmg]_�Dmllu� ��]h�
ihjy^dZ�� f_lh^� Chrb^u� �� b �� ihjy^dh\�� f_lh^� WjfblZ� �� b �� ihjy^dh\�� 0XOWLVWHS�
3UHGLFWRU�&RUUHFWRU �06�3&�� f_lh^� �� b �� ihjy^dh\� b f_lh^� 3DUNHU�6RFKDFNL�� :\lhj�
ijbr_e� d \u\h^m�� qlh� f_lh^u� W\_joZj^lZ� b 06�3&� mklmiZxl� ^jm]bf� f_lh^Zf�� Hg�
lZd`_�hlf_qZ_l��qlh�\ wlbo�aZ^ZqZo�k hkh[ufb�lhqdZfb�f_lh^u�k dhg_qgufb�jZaghklyfb�
iehoh� ijb[eb`Zxl� ijhba\h^gu_� \ukrbo� ihjy^dh\�� Wlhl� \u\h^� y\ey_lky� \_kvfZ�
\Z`guf�� lZd� dZd� ^Ze__� [m^ml� ij_^klZ\e_gu� j_amevlZlu� bgl_]jbjh\Zgby� mjZ\g_gbc�
^jm]bf�f_lh^hf��dhlhjuc�g_�bf__l�mdZaZgguo�g_^hklZldh\�

Hlf_lbf�� qlh�Kfbjgh\�?�:�� >��@�f_lh^�W\_joZj^lZ�ijb� k[eb`_gbb�:ihnbkZ� k
A_fe_c�aZf_gye�f_lh^hf�Jmg]_�Dmllu��LZd�dZd�i_j\uc�f_lh^�rbjhdh�bkihevam_lky�ijb�
bgl_]jbjh\Zgbb� ^bnn_j_gpbZevguo� mjZ\g_gbc� ^\b`_gby� l_e�Kheg_qghc� kbkl_fu� lh�
g_h[oh^bfh�h[jZlblv�\gbfZgb_�gZ�_]h�hrb[db�\ aZ^ZqZo�k[eb`_gby�l_e�

< jZ[hl_� >��@� jZkkfZljb\Zxlky� fZl_fZlbq_kdb_� ijh[e_fu� jZkq_lZ� hj[blu�
Zkl_jhb^Z� b _z baf_g_gby� jZaebqgufb� kihkh[Zfb�� Hp_g_gu� \hafh`ghklb� m^Zjgh�
dbg_lbq_kdh]h�b l_jfhy^_jgh]h�kihkh[h\�dhjj_dpbb�ljZ_dlhjbb�:ihnbkZ�

<k_klhjhggb_� bkke_^h\Zgby� Zkl_jhb^Z� :ihnbk� ij_^klZ\e_gu� \ jZ[hl_� >�@��
Ojhgheh]bq_kdb�baeh`_gZ�\ky�gZ[ex^Zl_evgZy�bklhjby�b ^ZgZ�^bgZfbdZ�mf_gvr_gby�
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ih]j_rghkl_c� _]h� we_f_glh\� hj[blu�� :\lhju� jZ[hlu� [hevrh_� \gbfZgb_� m^_ebeb�
lhqghklb�jZkq_lZ�hj[blu�b \ebygbx�gZ g__�jZaebqguo�nZdlhjh\��JZkkfhlj_gh�\ebygb_�
g_lhqghklb�iheh`_gby�ieZg_l��nbabq_kdbo�iZjZf_ljh\�Zkl_jhb^Z��\hafms_gby�^jm]bo�
Zkl_jhb^h\�� Bkke_^h\Zgh� \ebygb_� gZ� lhqghklv� bgl_]jbjh\Zgby� ^ebgu� qbkeZ��
g_kn_jbqghklb� A_feb� b Emgu�� \hafms_gby� hl� kheg_qghc� jZ^bZpbb b l_ieh\h]h�
g_jZ\ghf_jgh]h�gZ]j_\Z�b ^j�

MjZ\g_gby� \hafms_ggh]h� ^\b`_gby� Zkl_jhb^Z� bgl_]jbjh\Zebkv� k ihfhsvx�
klZg^Zjlghc� ^bgZfbq_kdhc� fh^_eb� �6'0��� \ dhlhjhc� iheh`_gb_� hklZevguo� l_e�
bkihevah\Zebkv� ba� wn_f_jb^� '(����� Ba\_klgh�� qlh� wn_f_jb^u� '(���� y\eyxlky
ZiijhdkbfZpb_c� g_kdhevdh� khl_g� lukyq� gZ[ex^_gbc� ^h� ����� ]�� Ijb� i_j_oh^_� d
wn_f_jb^Zf�'(�����dhlhju_�Ziijhdkbfbjmxl�^Zggu_�gZ[ex^_gby�^h� �����]��hrb[dZ�
ij_^kdZaZgby� ljZ_dlhjbb�:ihnbkZ�d ����] mf_gvrbeZkv�gZ� ����luk��df��WlZ�hrb[dZ��
dZd� ihdZaZgh� \ jZ[hl_� >�@�� \ ^_kylv� jZa� ij_\hkoh^bl� hrb[db� hl� ^jm]bo� \hafms_gbc��
Hlf_lbf��qlh�ihemq_gguc�j_amevlZl� k\b^_l_evkl\m_l�h g_h[oh^bfhklb�[he__� lhqgh]h�
^jm]h]h�kihkh[Z�jZkq_lZ�ljZ_dlhjbb�Zkl_jhb^Z�

< jZ[hl_� >�@� \_kvfZ� ^_lZevgh� jZkkfhlj_gu� ^Zevg_crb_� bkke_^h\Zgby� ih�
mlhqg_gbx�ljZ_dlhjbb�:ihnbkZ��Ih�]h^Zf�jZkibkZgu�i_jbh^u�hilbq_kdbo�b jZ^Zjguo�
baf_j_gbc��gZf_q_gu�ijh]jZffu�gZ[ex^_gbc�ijb�k[eb`_gbyo�k A_fe_c�\ �����b �����
]]��b fbkkbb�dhkfbq_kdbo�dhjZ[e_c�\ �����b �����]]��Hp_g_gu�\_ebqbgu�mf_gvr_gby�
ih]j_rghkl_c� ljZ_dlhjbb Zkl_jhb^Z�� dhlhju_� [m^ml� h[mkeh\e_gu� \ur_hlf_q_ggufb�
^_ckl\byfb�

Ke_^m_l� hlf_lblv�� qlh� wn_f_jb^u�� ihkljh_ggu_� gZ� ZiijhdkbfZpbb� ^Zgguo�
gZ[ex^_gbc�� iha\heyxl� k ohjhr_c� lhqghklvx� hij_^_eylv� iheh`_gb_� l_e� \ ij_^_eZo�
bgl_j\ZeZ�\j_f_gb�ZiijhdkbfZpbb��Ij_^kdZaZgb_�iheh`_gbc�l_e�gZ�fhf_gl�\j_f_gb��
m^Ze_gguc� hl� wlh]h� bgl_j\ZeZ�� mom^rZ_lky� b l_f� [hevr_�� q_f� ^Zevr_� hg� hlklhbl� hl�
bgl_j\ZeZ�ZiijhdkbfZpbb��Ihwlhfm�ieZgbjm_fu_�\ jZ[hl_�>�@�gZ[ex^_gby�b fbkkbb�d
:ihnbkm�[m^ml�bkihevah\Zgu�^ey�mlhqg_gby�[m^msbo�wn_f_jb^�

BlZd�� ijb� jZkq_l_� ljZ_dlhjbb� :ihnbkZ� bgl_]jbjh\Zebkv� mjZ\g_gby�
\hafms_ggh]h� ^\b`_gby� >��� ��� ��@�� Z iheh`_gb_� hklZevguo� l_e� bkihevah\Zebkv� ba�
wn_f_jb^��Ijbf_gyebkv�jZaghklgu_�f_lh^u�bgl_]jbjh\Zgby��dhlhju_�ijb�k[eb`_gbb�
l_e�� ^Zxl� [hevrb_� ih]j_rghklb� hij_^_e_gby� \ukrbo� ijhba\h^guo�� >h[Z\e_gb_� d
hkgh\ghfm�Gvxlhgh\kdhfm�]jZ\blZpbhgghfm�\ha^_ckl\bx�^jm]bo�keZ[uo�\ha^_ckl\bc�
ijb\h^bl�d mkeh`g_gbx�aZ^Zqb�b d m\_ebq_gbx�g_hij_^_e_gghklb�ljZ_dlhjbb��Fgh]b_�
keZ[u_�\ha^_ckl\by�g_�bf_xl�^hklZlhqgh]h�dhebq_kl\_ggh]h�h[hkgh\Zgby��Djhf_�lh]h��
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g_ba\_klgu� nbabq_kdb_� iZjZf_lju� Zkl_jhb^Z� b dhgklZglu� \aZbfh^_ckl\by��Ihwlhfm�
ijb�mq_l_� wlbo�\ha^_ckl\bc�bkihevamxlky� wdki_jlgu_�hp_gdb��B kZfh_�kms_kl\_ggh_�
wlh� lh�� qlh� ih]j_rghklv� j_r_gby� aZ^Zqb� h ^\b`_gbb� Zkl_jhb^Z� ijb� gvxlhgh\kdhf
\aZbfh^_ckl\bb� gZ� ihjy^db� ij_\urZ_l� ^h[Z\db� hl� fZeuo� ^hihegbl_evguo�
\ha^_ckl\bc�

>ey� bkke_^h\Zgby� \ebygby� gZqZevguo� mkeh\bc� gZ� \_jhylghklv� klhedgh\_gby�
:ihnbkZ�k A_fezc�ijbf_gyxl�f_lh^bdm�jZ[hlu�>�@��GZqZevgu_�mkeh\by�^ey�Zkl_jhb^Z�
hij_^_eyxlky�ba�we_f_glh\�_]h�hj[blu��dhlhju_�ba\_klgu�k g_dhlhjhc�ih]j_rghklvx�
1�� GZijbf_j�� \_ebqbgZ� wdkp_gljbkbl_lZ� H HQ�1H�� ]^_� HQ ± ghfbgZevgh_� agZq_gb_�
wdkp_gljbkbl_lZ�� Z 1H ± kj_^g_d\Z^jZlbqgh_� hldehg_gb_� ijb� h[jZ[hld_� g_kdhevdbo�
khl_g�gZ[ex^_gbc�Zkl_jhb^Z��< wlbo�jZ[hlZo�ihbkd�iZjZf_ljh\�klhedgh\_gby�\_^ml�\
h[eZklb�\hafh`guo�^\b`_gbc�Zkl_jhb^Z��1��gZijbf_j��^ey�wdkp_gljbkbl_lZ�gZqZevgu_�
mkeh\by� \uqbkeyxlky� \ h[eZklb� H HQ��1H�� Ba� g_z� kemqZcguf� h[jZahf� \u[bjZxl� ���
luk��� Z \ g_dhlhjuo�jZ[hlZo� ����luk��gZ[hjh\�gZqZevguo�mkeh\bc�� l�_��\f_klh�h^gh]h�
Zkl_jhb^Z� jZkkfZljb\Zxl� ^\b`_gb_� ��� beb� ���� luk�� Zkl_jhb^h\�� G_dhlhju_� ba� gbo�
fh]ml�klhedgmlvky�k A_fezc��Ih�bo�dhebq_kl\m�hij_^_eyxl�\_jhylghklv�klhedgh\_gby�
Zkl_jhb^Z�k A_fe_c�

LZdZy� klZlbklbq_kdZy� ihklZgh\dZ� g_dhjj_dlgZ��Ijb� gZebqbb fgh]bo� baf_j_gbc�
iZjZf_ljZ�� ghfbgZevgZy� _]h� \_ebqbgZ�� gZijbf_j�� HQ y\ey_lky� gZb[he__� \_jhylghc��
Ihwlhfm� ljZ_dlhjby�� jZkkqblZggZy� ih� ghfbgZevguf� gZqZevguf� mkeh\byf� �GM��
y\ey_lky�gZb[he__�\_jhylghc��LjZ_dlhjby��jZkkqblZggZy�k g_[hevrbf�hldehg_gb_f�hl�
ghfbgZevguo�GM��y\ey_lky�f_g__�\_jhylghc��Z \_jhylghklv�ljZ_dlhjbb�ihkqblZgghc�ih�
iZjZf_ljZf� ]jZgbpu� h[eZklb� hldehg_gbc� �l�_�� ih� H HQ�1H�� klj_fblky� d gmex��
LjZ_dlhjby� `_� k GM�� hij_^_e_gguf� ih� iZjZf_ljZf�� dhlhju_� \ ljb� jZaZ� [hevr_�
\hafh`guo�bo�hldehg_gbc��l�_��ih�H HQ��1H��bf__l�_s_�f_gvrmx�\_jhylghklv��LZd�dZd�
GM� hij_^_eyxlky� ��x we_f_glZfb� hj[blu�� lh� h^gh\j_f_ggZy� j_ZebaZpby� ]jZgbqguo�
agZq_gbc�\k_fb�we_f_glZfb�y\ey_lky�_s_�f_g__�\_jhylghc�

GZ� gZr� \a]ey^�� bkke_^h\Zlv� \ebygb_� GM� ke_^m_l� gZ� l_o� gZ[hjZo�� dhlhju_�
ihemqZxl� \ j_amevlZl_� ihke_^h\Zl_evgh]h� gZdhie_gby� ^Zgguo� gZ[ex^_gby�� ?keb�
jZagbpZ� ^\b`_gbc� Zkl_jhb^Z� gZ� ihke_^gbo� ^\mo� gZ[hjZo� GM� g_kms_kl\_ggZ� ^h�
hij_^_e_gghc� ^Zlu�� lh�fh`gh� k^_eZlv� \u\h^�� qlh� ^h� wlhc� ^Zlu� ^\b`_gb_� Zkl_jhb^Z�
gZqZevgufb�mkeh\byfb�hij_^_e_gh iheghklvx�
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DZd� ihdZaZgh� \ jZ[hl_� >�@�� ^ey� ^Zevg_cr_]h� mlhqg_gby� ljZ_dlhjbb� :ihnbkZ�
ihlj_[m_lky� \uiheg_gby� jy^Z� ^hihegbl_evguo� jZ[hl��Ihwlhfm� ij_^klZ\ey_l� bgl_j_k�
[he__�lhqgh_�hij_^_e_gb_�_]h�ljZ_dlhjbb��qlh�ijb\_^_l�d kgb`_gbx�bo�dhebq_kl\Z�

>ey� bgl_]jbjh\Zgby� ^bnn_j_gpbZevguo� mjZ\g_gbc� ^\b`_gby� l_e� Kheg_qghc�
kbkl_fu� aZ� [hevrb_� bgl_j\Zeu� \j_f_gb� >��@� >��@� gZfb� jZajZ[hlZgZ� ijh]jZffZ�
*DODFWLFD�� < g_c� mqblu\Zxlky� lhevdh� kbeZ� ly]hl_gby� GvxlhgZ� b g_� bkihevamxlky�
jZaghklb�^ey�hij_^_e_gby�ijhba\h^guo��< aZ^ZqZo h khklZ\ghc�fh^_eb�\jZs_gby�A_feb�
>��@�b ]jZ\blZpbhgghf�fZg_\j_�m <_g_ju� >��@�bgl_]jbjh\Zebkv�mjZ\g_gby�^\b`_gby�k
fZeuf� jZkklhygb_f� �ihjy^dZ� jZ^bmkZ� ieZg_lu��f_`^m� l_eZfb��< j_amevlZl_� j_r_gby�
wlbo� aZ^Zq� b \uiheg_gby� fgh]hqbke_gguo� ijh\_jhd� mklZgh\e_gh�� qlh� k ihfhsvx�
ijh]jZffu�*DODFWLFD�fh`gh�jZkkqblZlv�^\b`_gb_�Zkl_jhb^Z�:ihnbkZ�dZd�^h�k[eb`_gby�
k A_fezc�� lZd�b ihke_�k ^hklZlhqgh�\ukhdhc�lhqghklvx��Ihwlhfm�\ gZklhys_c�jZ[hl_�
[ueb� \uiheg_gu� bkke_^h\Zgby� w\hexpbb� hj[blu� :ihnbkZ�� \ j_amevlZl_� dhlhjuo�
hldjuebkv�g_dhlhju_�i_jki_dlb\u�_]h�bkihevah\Zgby�

���IhklZgh\dZ�ijh[e_fu
Ijb� \aZbfh^_ckl\bb� Zkl_jhb^Z�� KhegpZ�� ieZg_l� b Emgu� ih� aZdhgm� ly]hl_gby�

GvxlhgZ�^bnn_j_gpbZevgu_�mjZ\g_gby�^\b`_gby�bf_xl�ke_^mxsbc�\b^ >��@�
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]^_� LU& � jZ^bmk�\_dlhj� l_eZ� k fZkkhc� LP hlghkbl_evgh� dZdh]h�eb[h� g_mkdhj_ggh]h�
p_gljZ��gZijbf_j��[Zjbp_gljZ�Kheg_qghc�Kbkl_fu�

*�± ]jZ\blZpbhggZy�ihklhyggZy�
LNU&  � NL UU && � ± jZ^bmk�\_dlhj�^h�l_eZ�k fZkkhc�PL hl�l_eZ�k fZkkhc�PN�
Q  �����^_\ylv�ieZg_l��Khegp_��EmgZ�b Zkl_jhb^��
< j_amevlZl_�qbke_gguo�wdki_jbf_glh\�b bo�ZgZebaZ�fu�ijbreb�d \u\h^m��qlh�

dhg_qgh�jZaghklgu_�f_lh^u�bgl_]jbjh\Zgby�g_�h[_ki_qb\Zxl�g_h[oh^bfmx�lhqghklv��
< Ze]hjblf_�ijh]jZffu�*DODFWLFD�agZq_gb_�nmgdpbb�\ ke_^mxsbc�fhf_gl�\j_f_gb�W W�
�� 'W hij_^_ey_lky� k ihfhsvx� jy^Z� L_cehjZ�� dhlhjuc�� gZijbf_j�� ^ey� dhhj^bgZlu� [
bf__l�\b^�
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]^_�[��N� ± ijhba\h^gZy�ihjy^dZ�N \ fhf_gl�W��
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AgZq_gb_�kdhjhklb�[¶ hij_^_ey_lky�ih�ZgZeh]bqghc�nhjfme_�� Z mkdhj_gb_�[�¶¶ ±
ih�nhjfme_������;he__�\ukhdb_�ijhba\h^gu_�[��N� hij_^_e_gu�ZgZeblbq_kdb�\ j_amevlZl_�
^bnn_j_gpbjh\Zgby� mjZ\g_gbc� ����� K_cqZk� bkihevam_lky� jZkq_lgZy� ko_fZ� r_klh]h�
ihjy^dZ��l�_��ijb�. ��

���Ih^]hlh\dZ�gZqZevguo�mkeh\bc
AZ^ZqZ�jZkkfZljb\Z_lky�\ [Zjbp_gljbq_kdhc�wd\ZlhjbZevghc�kbkl_f_�dhhj^bgZl�

gZ� wihom� -������� k xebZgkdbf� ^g_f� -'V  � ��������� We_f_glu� hj[blu� :ihnbkZ�
�wdkp_gljbkbl_l� H�� [hevrZy� ihemhkv� D�� m]he� gZdehgZ� d iehkdhklb� wdebilbdb� LH�� m]he�
\hkoh^ys_]h�maeZ�:��Zj]mf_gl�i_jb]_eby�&H b ^j���b _]h�iheh`_gby��kj_^gyy�ZghfZeby�
0�� [ueb� bkihevah\Zgu� ba� [Zau� fZeuo� ieZg_l� l_e� >��@� gZ� ����� ghy[jy� ����� ]� Hgb�
ij_^klZ\e_gu� ���x ^_kylbqgufb� agZdZfb�b ijb\_^_gu�\ lZ[ebp_� lZ[e�� ��\ \b^_� ljzo�
\ZjbZglh\�� K_cqZk� jZkkfZljb\Z_lky� ��uc� \ZjbZgl�� Wlb� we_f_glu� khhl\_lkl\mxl�
j_r_gbx�k ghf_jhf�-3/ VRO�������dhlhjh_�ihemq_gh�2WWR 0DWWLF �����������]��< lZ[e����
lZd`_�^Zgu�g_hij_^_e_gghklb�V wlbo�^Zgguo��Hlghkbl_evgZy�bo�\_ebqbgZ�G gZoh^blky�
\ ij_^_eZo� hl ���Â���� ^h� �Â������ Wlb� `_� ^Zggu_� bf_xlky� \ [Za_� ^Zgguo� Zkl_jhb^h\�
W^\Zj^Z�;hmweeZ�>��@��gh�hgb�ij_^klZ\e_gu���x ^_kylbqgufb�agZdZfb�b hlebqZxlky�hl�
ij_^u^msbo� we_f_glh\� \ ��hf� agZd_�� l�_�� \ ij_^_eZo� ih]j_rghklb� G�� < jZ[hl_� >�@�
bkihevah\Zebkv� we_f_glu� hj[blu� Zkl_jhb^Z� :ihnbk� gZ� wihom -'  � ���������� ������
k_gly[jy� ����� ]���� dhlhju_� khhl\_lkl\mxl� j_r_gbx� k ghf_jhf� -3/ VRO�� ����� Ih�
im[ebqgh� ^hklmighc� -3/ kbkl_f_� +RUL]RQV j_r_gb_� VRO�� ����fh`gh�ijh^eblv� ^h� �����
ghy[jy������]��< wlhf�kemqZ_�\b^gh��qlh�hlebqb_�hj[blZevguo�we_f_glh\�j_r_gby�����
hl�j_r_gby�����g_�ij_\urZxl����ÂV g_hij_^_ezgghkl_c�we_f_glh\�hj[blu�

Ih� we_f_glZf�� ij_^klZ\e_gguf� \ lZ[e�� ��� [ueb� jZkkqblZgu� ^_dZjlh\u_�
dhhj^bgZlu� b kdhjhklb� :ihnbkZ� \ [Zjbp_gljbq_kdhc� wd\ZlhjbZevghc� kbkl_f_� ih�
ke_^mxs_fm�Ze]hjblfm�>��������������@��Ba�mjZ\g_gby�D_ie_jZ

( � HÂVLQ(  �0 ���
hij_^_ey_lky�wdkp_gljbq_kdZy�ZghfZeby�(��Z ih�g_c�jZkkqblu\Z_lky�bklbggZy�ZghfZeby�
M�

�@����WJ�������DUFWJ>�� (HH ����� M ������������������������������������������
< ^Zevg_crbo� jZkq_lZo� bkihevah\Zebkv� j_amevlZlu� \aZbfh^_ckl\by� ^\mo� l_e�

�KhegpZ� b Zkl_jhb^Z�� >���� ��@�� MjZ\g_gb_� ljZ_dlhjbb� l_eZ� \ iheyjghc� kbkl_f_�
dhhj^bgZl�k gZqZehf�\ Khegp_� bf__l�\b^�
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� � �� FRV� DD M �� S5U �������������������������������������������������������

]^_�iheyjguc�m]he�3 �\ Zkljhghfbb��bklbggZy�ZghfZeby��hlkqblu\Z_lky�hl�iheh`_gby�
i_jb]_eby�U  �5S�

� �H�� ����D ± iZjZf_lj�ljZ_dlhjbb�
5S  �DÂ��D�����D� ± jZ^bmk�i_jb]_eby�
LZ[e���� Ljb�\ZjbZglZ�we_f_glh\�hj[blu�Zkl_jhb^Z�:ihnbk�>��@�gZ�^\_�wihob�\
]_ebhp_gljbq_kdhc �wdebilbq_kdhc�kbkl_f_�dhhj^bgZl��������]��F -'6  ���������

��uc�\ZjbZgl
�����ghy[jy������]�
-'��  ����������

-3/ VRO����

��hc \ZjbZgl
�����yg\Zjy������]��
-'��  ����������

-3/ VRO����

��bc \ZjbZgl
�����ghy[jy������]�
-'��  ����������

-3/ VRO����

G_hij_^_�
e_gghklb

�V
��uc�\Zj�

We_f_gl
AgZq_gb_

?^bgbpu

H ����������������� ����������������� ����������������� ������H���
D ����������������� ����������������� ����������������� ������H��� Z_
T ����������������� ����������������� ����������������� ������H��� Z_
LH ����������������� ����������������� ����������������� �����H���� ]jZ^mk
: ����������������� ����������������� ����������������� ���������� ]jZ^mk
&H ����������������� ����������������� ����������������� ���������� ]jZ^mk
0 ����������������� ����������������� ����������������� ������H��� ]jZ^mk
WS
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^_gv
]h^

Q ����������������� ����������������� ����������������� ������H��� ]jZ^mk
�^_gv

4 ����������������� ����������������� ����������������� ������H��� Z_

<ujZ`_gby�^ey�jZ^bZevghc� U# b ljZgk\_jkZevghc� W# kdhjhkl_c�bf_xl�\b^�
�

�
�

� ������� U## SU ��� DD ��ijb�M!S�� ��U# ������� U## SW � ���������������������
]^_� U  �U�5S ± hlghkbl_evguc�jZ^bmk��Z kdhjhklv�\ i_jb]_ebb

����� � S$V6S 5PP*# D�� ����������������������������������������������������������
]^_�P6  P�� ± fZkkZ�KhegpZ��agZq_gb_�P�� kf��lZ[e������Z P$V P�� ± fZkkZ�Zkl_jhb^Z�

<j_fy� ^\b`_gby� l_eZ� ih� weebilbq_kdhc� hj[bl_�� hl� lhqdb� i_jb]_eby� ^h�
iheh`_gby�gZ�hj[bl_�k jZ^bmkhf� U ��hij_^_ey_lky�ih�nhjfme_�
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]^_� SUU YYY � ± hlghkbl_evgZy�jZ^bZevgZy�kdhjhklv�
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< gZqZevguc� fhf_gl� W�  � ��� dhlhjuc� khhl\_lkl\m_l� wiho_� -'� �kf�� lZ[e�� ����
iheyjguc� jZ^bmk� U� Zkl_jhb^Z� jZkkqblu\Z_lky� ih� nhjfme_� ���� \ aZ\bkbfhklb� hl�
gZqZevgh]h� iheyjgh]h� m]eZ� �bklbgghc� ZghfZebb�� M� ��GZqZevgu_� jZ^bZevgZy� b
ljZgk\_jkZevgZy�kdhjhklb�hij_^_eyxlky�ih�nhjfmeZf�����\ aZ\bkbfhklb�hl�U��

>_dZjlh\u_� dhhj^bgZlu� b kdhjhklb� \ iehkdhklb� hj[blu� Zkl_jhb^Z� �hkv� [R
ijhoh^bl�q_j_a�i_jb]_ebc��jZkkqblu\Z_lky�ih�nhjfmeZf�

[R U�ÂFRV M������������������\R U�ÂVLQM��������������������� ���
�� VLQFRV MM ��� WU[R ### ���������� �� FRVVLQ MM ��� WU\R ### ���������������������������

Dhhj^bgZlu� Zkl_jhb^Z�\ ]_ebhp_gljbq_kdhc� wdebilbq_kdhc�kbkl_f_�dhhj^bgZl�
hij_^_eyxlky�ke_^mxsbf�h[jZahf�
[H  �[RÜ�FRV�&HÂFRV�: � VLQ�&HÂVLQ�:ÜFRV LH��� \RÜ�VLQ &HÂFRV�: ��FRV�&HÂVLQ�:ÜFRV LH�����������
\H  �[RÜ�FRV�&HÂVLQ�: � VLQ�&HÂFRV�:ÜFRV LH��� \RÜ�VLQ &HÂVLQ�: � FRV�&HÂFRV�:ÜFRV LH������������
]H  �[R VLQ�&HÂVLQ LH ��\RÜ FRV�&HÂVLQ LH� ����

Dhfihg_glu� kdhjhklb� Zkl_jhb^Z� \H[H ## � b ]H# \ wlhc� kbkl_f_� dhhj^bgZl�
jZkkqblu\Z_lky�ih�nhjfmeZf��ZgZeh]bqguf������± �����

LZd�dZd�mjZ\g_gby�����jZkkfZljb\Zxlky�\ g_ih^\b`ghc�wd\ZlhjbZevghc�kbkl_f_�
dhhj^bgZl��lh�wdebilbq_kdb_�dhhj^bgZlu� �����± �����ij_h[jZamxlky�\ wd\ZlhjbZevgu_�
ih�nhjfmeZf�

[� �[H������������\� �\HÜFRV�H�Â � ]HÜVLQ�H������������]� �\HÜVLQ�H� ��]HÜVLQ�H��������������������������
]^_�H�Â � gZdehg�f_`^m�wdebilbdhc�b wd\Zlhjhf�\ wihom�-'V�

Dhfihg_glu� kdhjhklb� \H[H ## � b ]H# \ wd\ZlhjbZevgmx� kbkl_fm� dhhj^bgZl�
ij_h[jZamxlky�ih�nhjfmeZf��ZgZeh]bqguf������

< wlbo�\uqbke_gbyo�bkihevah\Zgh���we_f_glh\�hj[blu�ba�lZ[e�����Z bf_ggh��H��D
LH��:��&H b 0� HklZevgu_�bkihevah\Zebkv�^ey�dhgljhey��JZ^bmku�i_jb]_eby�5S b Zn_eby�
5D  � �5S���D����� kjZ\gb\Zebkv� k T b 4�� khhl\_lkl\_ggh�� I_jbh^� h[jZs_gby�
jZkkqblu\Zebkv�ih�nhjfme_�����dZd�m^\h_ggh_�\j_fy�^\b`_gby�hl�i_jb]_eby�^h�Zn_eby�
ijb� U  � 5D�� Ih� wlhc� `_� nhjfme_� jZkkqblu\Zeky� ijb� U  � U� fhf_gl� ijhoh`^_gby�
i_jb]_eby�� Wlb� ^\Z� iZjZf_ljZ� kjZ\gb\Zebkv� k 3 b WS ba� lZ[e�� ��� khhl\_lkl\_ggh��
GZb[hevr__�hlghkbl_evgh_�hlebqb_�ih�T b 4 g_�ij_\urZeh����Â�������Z ih�3 b WS [ueh�g_�
[hevr_��Â�����

Iheh`_gby�b kdhjhklb�ieZg_l�b Emgu�gZ�wihom�-'� hij_^_e_gu�ih� -3/�l_hjbb�
'(����/(����>�����@��FZkku�wlbo�l_e�[ueb�fh^bnbpbjh\Zgu�\ >��@��Z fZkkZ�Zkl_jhb^Z�
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jZkkqblZgZ�dZd�^ey�rZjZ�k ^bZf_ljhf�G  �����f b iehlghklvx�U  ������d]�f���FZkku�
\k_o�l_e�b gZqZevgu_�mkeh\by�ij_^klZ\e_gu�\ lZ[e����

Hlf_lbf�� qlh� \_kv� Ze]hjblf� ��������� ih^]hlh\db� gZqZevguo� mkeh\bc� b bo�
ijh\_jdb�j_Zebah\Zg�\ ijh]jZff_ $VW&RRU��PFG \ kj_^_�0DWK&DG�

LZ[e�� ���FZkku�PEM ieZg_l� hl�F_jdmjby� ^h�IemlhgZ��Emgu��KhegpZ�b :ihnbkZ�b gZqZevgu_�
mkeh\by�gZ�wihom�-'�  ����������� ������ ghy[jy ����� ]���\ ]_ebhp_gljbq_kdhc �wd\ZlhjbZevghc�
kbkl_f_�dhhj^bgZl�gZ�wihom���������-'6  ����������*  ��������(����f���k�Âd]��

FZkku�l_e�\ d]��bo�dhhj^bgZlu�\ f b kdhjhklb�\ f�kL_eZ
M PEM [M� Y[M� \M��Y\M ]M��Y]M

����������������� ����������������� ������������������ ����������������(��� ���������������� ����������������� �����������������
���������������� ���������������� ������������������ ����������������(��� ���������������� ���������������� ����������������
�������������� ���������������� ����������������� ����������������(��� ����������������� ���������������� ����������������

����������������� ����������������� ������������������ ���������������(��� ���������������� ����������������� �����������������
���������������� ����������������� ������������������ ����������������(��� ���������������� ��������������� ����������������
����������������� ���������������� ����������������� ����������������(��� ����������������� ����������������� �����������������
���������������� ����������������� ������������������ ����������������(��� ���������������� ���������������� ����������������
���������������� ����������������� ������������������ ����������������(��� ���������������� ���������������� ����������������
���������������� ����������������� ������������������ ����������������(��� ���������������� ����������������� �����������������
���������������� ���������������� ������������������ ����������������(��� ����������������� ���������������� ����������������

� � ��� ����������������(��� � � �
����������������� ����������������� ����������������� ���������������� ���������������� ����������������� �����������������

���Bkke_^h\Zgb_�k[eb`_gbc�Zkl_jhb^Z�k ieZg_lZfb�b Emghc
< ijh]jZff_�*DODFWLFD�ij_^mkfhlj_gZ�\hafh`ghklv�hij_^_e_gby�fbgbfZevgh]h�

k[eb`_gby� 5PLQ Zkl_jhb^Z� k g_[_kguf� l_ehf� gZ� aZ^Zgghf� bgl_j\Ze_� '7�� Wlb�
bkke_^h\Zgby� [ueb� \uiheg_gu� bgl_]jbjh\Zgb_f� mjZ\g_gbc� ���� k gZqZevgufb�
mkeh\byfb�� ij_^klZ\e_ggufb� \ lZ[e�� ��� Bgl_]jbjh\Zgb_� \uihegyehkv� gZ�
kmi_jdhfivxl_j_� GDK����� \ <P� KH� J:G�� ]�� Gh\hkb[bjkd�� Ijb� wlhf� \ ijh]jZff_�
*DODFWLFD�bkihevah\Zebkv�jZkrbj_ggZy�^ebgZ�qbkeZ�����^_kylbqguo�agZdZ��b rZ]�kq_lZ�
G7  ����� ]h^Z��Bkke_^h\Zgby�[ueb�\uiheg_gu�gZ�lj_o�bgl_j\ZeZo�\j_f_gb����·�����e_l�
�jbk�����Z�����·������e_l��jbk�����[��b ��·������e_l��jbk�����\��



��

Jbk�����K[eb`_gb_�:ihnbkZ�aZ�\j_fy�'7 gZ�fbgbfZevgh_�jZkklhygb_�5PLQ \ df�k g_[_kgufb�l_eZfb��FZjk��0D���A_fey��(D���EmgZ �0R���<_g_jZ��9H��b F_jdmjbc��0H���Z��[ ± '7  ���]h^��\ ±
'7  ����e_l��7��F\U ± \j_fy�\ xebZgkdbo�klhe_lbyo�hl�wihob�-'� ������ghy[jy������]���
GZ� ]jZnbdZo� jbk�� �� lhqdZfb�� kh_^bg_ggufb� `bjghc� ebgb_c�� ij_^klZ\e_gu�

fbgbfZevgu_� jZkklhygby� 5PLQ k[eb`_gby� Zkl_jhb^Z� k l_eZfb�� dhlhju_� hlf_q_gu�
lhqdZfb�� h[t_^bg_ggu_� ]hjbahglZevghc� ebgb_c�� Lh� _klv�� lhqdZ� gZ� ebgbb� hagZqZ_l�
fbgbfZevgh_� jZkklhygb_�� gZ� dhlhjhf� aZ� \j_fy� '7  � �� ]h^� Zkl_jhb^� ijhr_e� m l_eZ��
dhlhjh_�hlf_q_gh�lhqdhc�gZ�]hjbahglZevghc�ebgbb�\ lhl�`_�fhf_gl�\j_f_gb��GZ�jbk�����
Z \b^gh�� qlh� k ����� ghy[jy� ����� ]� \ l_q_gbb� ����e_l� [m^_l� lhevdh� h^gh� agZqbl_evgh_�



��

k[eb`_gb_� :ihnbkZ� k A_fe_c� �l�� :�� \ fhf_gl� 7$  � ������������������ klhe_lby� gZ�
jZkklhygb_�5PLQ$  �������df��Ke_^mxs__�k[eb`_gb_� �l��<��[m^_l�lZd`_�k A_fe_c��gh�\
fhf_gl�7%  �������������������klhe_lby�gZ�jZkklhygb_�5PLQ%  ��������df��dhlhjh_�\ ���
jZa� [hevr_� jZkklhygby� ijb� i_j\hf� k[eb`_gbb�� Ba� ^jm]bo� l_e� gZb[he__� [ebadh_�
k[eb`_gb_� bf__lky� lhevdh� k Emghc� �l�� '�� �kf�� jbk� ��� [�� \ fhf_gl� 7'  � �
����������������� klhe_lby�gZ�jZkklhygbb�5PLQ'  ��������df�

GZ� jZkkfhlj_gguo� ]jZnbdZo� jbk�� ��� Z b jbk�� ��� [ ij_^klZ\e_gu�fbgbfZevgu_�
k[eb`_gby�Zkl_jhb^Z�k l_eZfb�gZ�hlj_adZo�'7  ���]h^��Ijb�bgl_]jbjh\Zgbb�mjZ\g_gbc�
���� gZ� bgl_j\Ze_� \j_f_gb� ����� e_l� �kf�� jbk�� ��� \�� jZkkfZljb\Zebkv� fbgbfZevgu_�
k[eb`_gby� Zkl_jhb^Z� k l_eZfb� gZ� hlj_ad_� \j_f_gb� '7  � ��� e_l�� GZ� wlbo� hlj_adZo�
\j_f_gb� k[eb`_gby� k F_jdmjb_f� b FZjkhf� g_� ijhy\bebkv�� lZd� dZd� gZ� ���b e_lgbo�
bgl_j\ZeZo�Zkl_jhb^�d ^jm]bf�l_eZf�ih^oh^bl�[eb`_��LZd`_�dZd�b gZ�jbk�����Z bf__lky�
k[eb`_gb_�\ fhf_gl�7$ k A_fe_c��<lhjh_�ih�\_ebqbg_�k[eb`_gb_�lZd`_�ijhbkoh^bl�k
A_fe_c�\ l��? \ fhf_gl�7(  ����������klhe_lbc�gZ�jZkklhygbb�5PLQ(  ���������df��Ijb�
wlhf�k[eb`_gbb�Zkl_jhb^�ijhoh^bl�gZ�jZkklhygbb�hl�A_feb�ihqlb�\ ^\Z�jZaZ�[hevr_f��
q_f�\ fhf_gl�7$�

K p_evx�ijh\_jdb�j_amevlZlh\��mjZ\g_gby�����[ueb�ijhbgl_]jbjh\Zgu�aZ�����e_l�
k ^\hcghc� ^ebghc� qbkeZ� ���� ^_kylbqguo� agZdh\�� k l_f� `_�rZ]hf� b k jZkrbj_gghc�
^ebghc� qbkeZ� k rZ]hf� G7  � ���� ]h^Z�� Lhqghklv� bgl_]jbjh\Zgby� �kf�� lZ[e�� ���
hij_^_ey_lky� >��@ hlghkbl_evguf� baf_g_gb_f� G0]�� ]�ijh_dpbb� fhf_glZ� dhebq_kl\Z�
^\b`_gby�\k_c�Kheg_qghc�kbkl_fu�aZ�����e_l��DZd�\b^gh�ba�lZ[ebpu��G0] baf_gy_lky�
hl� ���������� ^h� ������������ l�_�� gZ� ��� ihjy^dh\�� < ^\mo� ihke_^gbo� dhehgdZo� lZ[e�� ��
ijb\_^_gu� jZaghklb� \j_f_g� k[eb`_gby� Zkl_jhb^Z� k A_fe_c� \ l�� : �kf�� jbk�� ��� Z�� b
jZaghklb�jZkklhygbc�ih�hlghr_gbx�d j_r_gbx����< j_r_gbb����k fZehc�^ebghc�qbkeZ��
fhf_gl�k[eb`_gby�g_�baf_gy_lky��Z fbgbfZevgh_�jZkklhygb_�mf_gvrbehkv�gZ�����f��<
j_r_gbb� ��� k mf_gvr_gguf� \ ��� jZa� rZ]hf� bgl_]jbjh\Zgby�� ijhbahreh� baf_g_gb_�
fhf_glZ� k[eb`_gby�gZ� ������� ]h^Z�  � ������
��LZd� dZd� wlh�baf_g_gb_�f_gvr_�rZ]Z�G7
 ������ j_r_gby���b jZ\gh�^\mf�rZ]Zf�j_r_gby����lh�hgh�y\ey_lky�mlhqg_gb_f�fhf_glZ�
k[eb`_gby�� < wlhf� kemqZ_� lZd`_� mlhqg_gh� jZkklhygb_� k[eb`_gby gZ� ������� df�� Ih�
mlhqg_gguf�jZkq_lZf�k[eb`_gb_�:ihnbkZ�k A_fezc�ijhbkoh^bl�\ ���qZk����fbg����k_d�
gZ�jZkklhygb_�������df��Ke_^m_l�hlf_lblv��qlh�]jZnbq_kdb�ij_^klZ\e_ggu_�j_amevlZlu�
gZ�jbk����Z ^ey�j_r_gbc���b ��kh\iZ^Zxl�iheghklvx��G_[hevrb_�hlebqby�j_r_gby���hl�
j_r_gbc���b ��bf_xlky�ijb�L !������klhe_lbc�



��

LZ[ebpZ����KjZ\g_gb_�j_amevlZlh\�k[eb`_gby�Zkl_jhb^Z�:ihnbk�k A_fe_c�ijb�jZaguo�
lhqghklyo�bgl_]jbjh\Zgby��/QE ± ^ebgZ�qbkeZ�\ ^_kylbqguo�agZdZo� j_r_gby /QE G7��]h^ G0] 7$L�7$���]h^ 5PLQ$L�5PLQ$���df

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

Ijb� bgl_]jbjh\Zgbb� gZ� bgl_j\Ze_� ����� e_l� hlghkbl_evgh_� baf_g_gb_� fhf_glZ�
dhebq_kl\Z�/0]  �����Â�������DZd�\b^gh�ba�j_r_gby� ��lZ[e�� ��wlZ�\_ebqbgZ�ij_\urZ_l�
\_ebqbgm�/0] ijb�bgl_]jbjh\Zgbb�gZ�bgl_j\Ze_�����e_l�\ ���jZa��l�_��ih]j_rghklv�ijb�
jZkrbj_gghc� ^ebg_� qbkeZ� ijhihjpbhgZevgZ� \j_f_gb�� Wlh� iha\hey_l� hp_gblv�
ih]j_rghklv� \lhjh]h� k[eb`_gby�:ihnbkZ� k A_fe_c� \ 7(  � ���� ]h^m� ih� j_amevlZlZf�
jZkq_lh\�gZ�bgl_j\Ze_�����e_l�j_r_gby�k rZ]Zfb�G7� ��Â���� ]h^Z�b �Â���� ]h^Z��Q_j_a����
e_l�ihke_�gZqZeZ�bgl_]jbjh\Zgby�hlghkbl_evgZy�jZagbpZ�jZkklhygbc�f_`^m�:ihnbkhf�
b A_fe_c�khklZ\beZ�/5��� ��Â������qlh�ijb\h^bl�d ih]j_rghklb�\ jZkklhygbb������df�\ 7(
 �����]h^m�

BlZd�� aZ lukyq_e_lgbc� bgl_j\Ze� \j_f_gb� Zkl_jhb^� :ihnbk� kms_kl\_ggh�
k[ebablky� lhevdh� k A_fe_c�� Wlh� ijhbahc^_l� \ fhf_gl� 7$ hl� wihob� -'��� Fhf_glm�
k[eb`_gby�khhl\_lkl\m_l�xebZgkdbc�^_gv�-'$  ����������������b dZe_g^ZjgZy�^ZlZ����
Zij_ey� ����� ]�� \ ��� qZk� ��
 \j_f_gb� ih� =jbg\bqm��:kl_jhb^� ijhc^_l� gZ� jZkklhygbb�
������ df� hl� p_gljZ� A_feb�� l�_�� gZ� jZkklhygbb a�� jZ^bmkh\� A_feb�� Ke_^mxs__�
k[eb`_gb_�:ihnbkZ� k A_fe_c� ijhbahc^_l� q_j_a� ���� e_l� hl� wihob� -'��� ijb� dhlhjhf�
Zkl_jhb^� ijhc^_l� gZ� jZkklhygbb� ihqlb� \ ^\Z� jZaZ� [hevr_f� hl� A_feb�� g_`_eb� ijb�
i_j\hf�k[eb`_gbb�

JZkkqblZgguc�fhf_gl�k[eb`_gby�:ihnbkZ�k A_fe_c����Zij_ey������]��kh\iZ^Z_l�
k fhf_glZfb�� ihemq_ggufb� \ ^jm]bo� jZ[hlZo��GZijbf_j�� \ ihke_^g_c� jZ[hl_� >�@� hg�
ijb\h^blky� k lhqghklvx� ^h� fbgmlu�� ��� qZk� ��
 87&��: ]_hp_gljbq_kdh_� jZkklhygb_�
ijhoh`^_gby� ^Zgh� \ ^bZiZahg_� hl� ����� ^h� ���� jZ^bmkZ� A_feb�� l�_�� ihemq_ggh_� gZfb�
jZkklhygb_� \ �� jZ^bmkh\� A_feb�gZoh^blky� \ wlhf� ^bZiZahg_��Kh\iZ^_gb_� j_amevlZlh\�
jZkq_lh\�� \uiheg_gguo� jZaebqgufb� f_lh^Zfb�� k h^ghc� klhjhgu�� k\b^_l_evkl\m_l� h
^hklh\_jghklb� wlh]h� kh[ulby�� K ^jm]hc� klhjhgu�� wlb� \uqbke_gby� \uiheg_gu� k
jZaebqZxsbfbky�gZqZevgufb�we_f_glZfb�hj[blu�:ihnbkZ��dZd�m`_�hlf_qZehkv�jZg__��
hgb� hlebqZxlky� \ ���� agZd_��� ihwlhfm� ^Zevg_cr__� mlhqg_gb_� we_f_glh\� hj[blu�� ih�
\b^bfhfm��g_�ijb\_^_l�d kms_kl\_gghfm�baf_g_gbx�j_amevlZlh\�k[eb`_gby�\ �����]�



��

Qlh�`_�dZkZ_lky�k[eb`_gby�:ihnbkZ�k A_fe_c�\ �����]h^m��lh��dZd�\b^gh�ba�jbk��
���Z��_]h�g_�[m^_l��;ebadh_�ih�\j_f_gb�\ l��) ijb[eb`_gb_�:ihnbkZ�gZ�jZkklhygb_������
feg��df�ijhbahc^_l�k Emghc���k_gly[jy������]h^Z�

���W\hexpby�hj[blu :ihnbkZ
Ijb�bgl_]jbjh\Zgbb�mjZ\g_gbc�^\b`_gby� ����gZ�bgl_j\Ze_�±��klhe_lb_ ��7 ����

klhe_lb_�dhhj^bgZlu�b kdhjhklb�l_e�q_j_a�dZ`^uc�]h^�aZibku\Zxlky�\ nZce��l�_��\k_]h�
����nZceh\�gZ�wlhf�bgl_j\Ze_�\j_f_gb��AZl_f�ih�^Zgguf�\ dZ`^hf�nZce_�mjZ\g_gby�����
kgh\Z� bgl_]jbjh\Zebkv� aZ� bgl_j\Ze� \j_f_gb�� jZ\guc� i_jbh^m� h[jZs_gby�:ihnbkZ�� Z
dhhj^bgZlu� b kdhjhklb� Zkl_jhb^Z� b KhegpZ� khojZgyebkv� \ gh\hf� nZce_�� Ih� wlbf�
^Zgguf� k ihfhsvx� ijh]jZffu� 'HI7UD hij_^_eyebkv� iZjZf_lju� hj[blu� :ihnbkZ�
hlghkbl_evgh KhegpZ� \ wd\ZlhjbZevghc� kbkl_f_� dhhj^bgZl�� LZdb_� \uqbke_gby�
\uihegyebkv� ^ey� dZ`^h]h� ba� ���� nZceh\�� Hgb� ijh\h^ylky� \ Z\lhfZlbabjh\Zgghf�
j_`bf_� ih^� mijZ\e_gb_f� ijh]jZffu� 3D2UE��Ihke_� wlh]h� m]eh\u_� iZjZf_lju� hj[blu�
[ueb�i_j_kqblZgu�\ wdebilbq_kdmx�kbkl_fm�dhhj^bgZl��kf��jbk�����

Jbk�� ���W\hexpby�iZjZf_ljh\�hj[blu�:ihnbkZ�ih^� \ha^_ckl\b_f�ieZg_l��Emgu�b KhegpZ�gZ�
bgl_j\Ze_������e_l�·������e_l�hl�wihob������ghy[jy������]���� ± ih�j_amevlZlZf�bgl_]jbjh\Zgbb �
mjZ\g_gbc�^\b`_gby������� ± gZqZevgu_�agZq_gby�kh]eZkgh�lZ[e�����M]eh\u_�\_ebqbgu��:��LH��&H
± ^Zgu�\ ]jZ^mkZo��[hevrZy�ihemhkv�D ± \ Z�_���Z i_jbh^�h[jZs_gby�3 ± \ ^gyo�



��

DZd� \b^gh� ba� jbk�� ��� wdkp_gljbkbl_l� _ hj[blu� :ihnbkZ� baf_gy_lky�
g_jZ\ghf_jgh��Bf_xlky�kdZqdb�beb�jZaju\u�wdkp_gljbkbl_lZ��H^bg�ba�agZqbl_evguo�
jZaju\h\�gZ[ex^Z_lky�\ fhf_gl�7$��dh]^Z�:ihnbk�k[eb`Z_lky�k A_fe_c�gZ�kZfh_�fZeh_�
jZkklhygb_��<lhjhc�kms_kl\_gguc�kdZqhd�wdkp_gljbkbl_lZ�ijhbkoh^bl�ijb�k[eb`_gbb�
k A_fe_c�\ fhf_gl�7%�

>he]hlZ�: \hkoh^ys_]h�maeZ�f_g__�ih^\_j`_gZ�jZaju\Zf�b��dZd�\b^gh�ba�jbk�����
ijZdlbq_kdb�fhghlhggh�mf_gvrZ_lky��HklZevgu_�we_f_glu�hj[blu� LH��&H��D�b 3 bf_xl�
agZqbl_evgu_�jZaju\u�\ fhf_gl��7$��kZfh]h�[ebadh]h�ijhoh`^_gby�:ihnbkZ m A_feb�

GZ�]jZnbdZo�jbk�� ��rljboh\hc�ebgb_c�gZg_k_gu� agZq_gby�we_f_glh\�hj[blu�\
gZqZevguc�fhf_gl�\j_f_gb��dhlhju_�ij_^klZ\e_gu�\ lZ[e�����DZd�\b^gh�ba�]jZnbdh\��
hgb� kh\iZ^Zxl� k we_f_glZfb� hj[blu�� ihemq_ggufb� \ j_amevlZl_� bgl_]jbjh\Zgby�
mjZ\g_gbc� �����\ fhf_gl�7 ���hlghkbl_evgh_�hlebqb_�iZjZf_ljh\� H��:�� LH��&H�� D�b 3 hl�
gZqZevguo� agZq_gbc� �\ lZ[e�� ��� jZ\gh� ���������� ����������� ���������� ����������� �������� b
���������� khhl\_lkl\_ggh�� Wlh� kh\iZ^_gb_� k\b^_l_evkl\m_l� h ^hklh\_jghklb�
\uiheg_gguo� \uqbke_gbc� gZ� \k_o� wlZiZo�� hij_^_e_gb_� gZqZevguo� mkeh\bc��
bgl_]jbjh\Zgb_� mjZ\g_gbc�� hij_^_e_gb_� iZjZf_ljh\� hj[bl� b ij_h[jZah\Zgby� f_`^m�
jZaebqgufb�kbkl_fZfb�dhhj^bgZl�

Djhf_� bkihevam_fuo� gZfb� g_mijhs_gguo� ^bnn_j_gpbZevguo� mjZ\g_gbc� ����
^\b`_gby� g_[_kguo� l_e� bkihevamxlky�� dZd� mihfbgZehkv� \h� <\_^_gbb�� lZd`_� ^jm]b_�
mjZ\g_gby�� < mjZ\g_gbyo� \hafms_ggh]h� ^\b`_gby�� dZd ba\_klgh >��@�� bkihevamxlky�
we_f_glu�hj[blu��Ihwlhfm�lZdb_�mjZ\g_gby�[m^ml�^Z\Zlv�kms_kl\_ggu_�ih]j_rghklb�\
ij_^klZ\e_gguo� gZ� jbk�� �� kemqZyo� jZaju\h\� iZjZf_ljh\� hj[blu�� Kms_kl\mxl� lZd`_�
^jm]b_�f_lh^u�j_r_gby�^bnn_j_gpbZevguo�mjZ\g_gbc�� \ lhf�qbke_�k jZaeh`_gb_f�\
jy^u� ih� we_f_glZf� hj[blu�� beb� k bkihevah\Zgb_f� jZa^_e_gguo� jZaghkl_c�� DZd� m`_�
hlf_qZehkv� \h� <\_^_gbb�� hgb� qm\kl\bl_evgu� d jZaebqguf� j_ahgZgkguf� y\e_gbyf� b
j_adbf�baf_g_gbyf�hj[blu�ijb�k[eb`_gbb�l_e��Bgl_]jbjm_fu_�gZfb�mjZ\g_gby� ����b
bkihevah\Zgguc� f_lh^� ���� g_� bf_xl� hlf_q_gguo� g_^hklZldh\�� Wlh� ^Z_l� hkgh\Zgby�
iheZ]Zlv��qlh�ihemq_ggu_�\ gZklhys_c�jZ[hl_�j_amevlZlu�g_�ij_l_jiyl�kms_kl\_gguo�
baf_g_gbc�\ ^Zevg_cr_f�

���<ebygb_�gZqZevguo�mkeh\bc�
K p_evx� ijh\_jdb� \ebygby� gZqZevguo� mkeh\bc� �GM�� gZ� ljZ_dlhjbx� :ihnbkZ�

mjZ\g_gby� ����[ueb�ijhbgl_]jbjh\Zgu�gZ�bgl_j\Ze_� ����e_l�_s_�k ^\mfy�\ZjbZglZfb�
gZqZevguo�mkeh\bc��<lhjhc�\ZjbZgl�GM�aZ^Zg�gZ������yg\Zjy������]���kf��lZ[e������Hgb�
\aylu� ba� [Zau�fZeuo� ieZg_l� >��@�b khhl\_lkl\mxl� j_r_gbx� k ghf_jhf� -3/ VRO�� �����



��

ihemq_gghf 6WHYHQ� 5�&KHVOH\� ��� hdly[jy� ����� ]��GZ� jbk�� �� ij_^klZ\e_gu� j_amevlZlu�
^\mo�j_r_gbc�k jZaebqgufb�GM��Ebgb_c�� ihdZaZgh�baf_g_gb_�\h�\j_f_gb�jZkklhygby�
5 f_`^m� :ihnbkhf� b A_fe_c� aZ� ���� e_l� ijb� i_j\hf� \ZjbZgl_� GM�� DZd� \b^gh� ba�
]jZnbdZ�� jZkklhygb_� 5 baf_gy_lky� dhe_[Zl_evgh�� ijb� wlhf� fh`gh� \u^_eblv� ^\Z�
i_jbh^Z��dhjhldbc�i_jbh^�75�  ������]h^Z�b ^he]bc�i_jbh^�75���:fieblm^Z�dhjhldh]h�
i_jbh^Z�5D�  ������feg��df��Z ^he]h]h�± 5D�  �������feg��df��<_ebqbgZ�^he]h]h�i_jbh^Z�
^h�7 a����e_l�jZ\gZ�75��  ���� e_l��Z ^Ze__�g_fgh]h�m\_ebqb\Z_lky��Ihke_�k[eb`_gby����
Zij_ey������]���l��$ gZ�jbk�����g_fgh]h�m\_ebqb\Z_lky�Zfieblm^Z�\lhjuo�dhe_[Zgbc��DZd�
dhjhldb_��lZd�b ^he]b_�dhe_[Zgby�g_�y\eyxlky�j_]meyjgufb��ihwlhfm�\ur_�ijb\_^_gu�
bo�kj_^gb_�oZjZdl_jbklbdb�

Hlf_lbf lZd`_� \lhjh_� ih� fbgbfZevghfm� jZkklhygbx� k[eb`_gby� :ihnbkZ� k
A_fe_c�gZ�bgl_j\Ze_�����e_l��Hgh�ijhbkoh^bl�\ fhf_gl�7)�  �������] �lhqdZ�)� gZ�jbk��
���gZ�jZkklhygb_�5)�  �����luk��df��< ^Zlm����Zij_ey������]�� �l��+ gZ�jbk�����:ihnbk�
ijhoh^bl�m A_feb�gZ�jZkklhygbb�5+�  ����feg��df��<ur_hlf_q_ggu_�oZjZdl_jbklbdb�
j_r_gby�ij_^klZ\e_gu�\ lZ[e����

Jbk����W\hexpby�jZkklhygby�5 f_`^m�:ihnbkhf�b A_fe_c�aZ�����e_l��<ebygb_�gZqZevguo�
mkeh\bc��GM���� ± GM�hl������ghy[jy������]���� ± GM�hl������yg\Zjy������]��DZe_g^Zjgu_�^Zlu�

k[eb`_gbc�\ lhqdZo��$ ± ���Zij_ey������]���)� ± ���Zij_ey������]���)� ± ���Zij_ey������]�

Ebgb_c� �� ij_^klZ\e_gh� j_r_gb_� kh� \lhjuf� \ZjbZglhf� GM� ijb� rZ]_�
bgl_]jbjh\Zgby�G7  ��Â���� ]h^Z��Fhf_gl�k[eb`_gby�kh\iZe�k lhqghklvx�^h� ��fbg�� Z
jZkklhygb_�k[eb`_gby�kh�\lhjufb�GM�klZeh�5$�  �������df��l�_��mf_gvrbehkv�gZ������
df�� >ey� mlhqg_gby� wlbo� iZjZf_ljh\� mjZ\g_gby� ���� \[ebab� lhqdb� k[eb`_gby� [ueb�
ijhbgl_]jbjh\Zgu� k rZ]hf� G7  � �Â���� ]h^Z�� Ih� mlhqg_gguf� jZkq_lZf� :ihnbk�
k[eb`Z_lky�k A_fe_c�\ ���qZk����fbg����k_d�gZ�jZkklhygb_�5$�  �������df��DZd�\b^gh�ba�
lZ[e�����wlhl�fhf_gl�k[eb`_gby�hlebqZ_lky�hl�fhf_glZ�k[eb`_gby�ijb�i_j\uo�GM�gZ���
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k_d��LZd�dZd�ijb�rZ]_�G7  ��Â���� ]h^Z�lhqghklv�hij_^_e_gby�\j_f_gb�khklZ\ey_l����k_d��
lh� hlkx^Z� ke_^m_l�� qlh� fhf_glu� k[eb`_gby \ ij_^_eZo� lhqghklb� bo� \uqbke_gby�
kh\iZ^Zxl�

Dhjhldb_�b ^he]b_�dhe_[Zgby�ijb�^\mo�\ZjbZglZo�GM�lZd`_�kh\iZeb�^h�fhf_glZ�
k[eb`_gby��Ihke_�k[eb`_gby�\ l��$�i_jbh^�^he]bo�dhe_[Zgbc�mf_gvrbeky�^h�75��  �����
]h^Z��l�_��klZe�f_gvr_��q_f�i_jbh^�75�� ijb�i_j\hf�\ZjbZgl_�GM��<lhjh_�k[eb`_gb_�gZ�
bgl_j\Ze_�����e_l�ijhbkoh^bl�\ fhf_gl�7)�  �������e_l�gZ�jZkklhygbb�5)�  ������feg��
df��< �����] �l��+��:ihnbk�ijhoh^bl�gZ�jZkklhygbb�5+�  ������feg��df�

Ijb�\lhjhf�\ZjbZgl_�gZqZevguo�mkeh\bc�gZ������yg\Zjy������]��ih�kjZ\g_gbb�k
i_j\uf� \ZjbZglhf� baf_gyxlky�GM� dZd�:ihnbkZ�� lZd� b \ha^_ckl\mxsbo� l_e��Qlh[u�
\uy\blv� \ebygb_� ih]j_rghkl_c� GM� lhevdh� :ihnbkZ�� lj_lbc� \ZjbZgl�GM� aZ^Zg� �kf��
lZ[e�� ����dZd�b i_j\uc��gZ� �����ghy[jy� ����� ]���gh�GM�:ihnbkZ�\uqbke_gu�\ kbkl_f_�
+RUL]RQV kh]eZkgh�j_r_gbx�k ghf_jhf� -3/ VRO�� �����DZd�ke_^m_l�ba�lZ[e�� ���ba�r_klb�
we_f_glh\�hj[blu�H��D��LH��:��&H b 0 hlebqby�lj_o��LH��: b &H hl�ZgZeh]bqguo�we_f_glh\�
i_j\h]h�\ZjbZglZ�GM�khklZ\eyxl����������b ����khhl\_lkl\mxsbo�g_hij_^_e_gghkl_c�V��
Hlebqb_�hklZevguo we_f_glh\�g_�ij_\urZ_l�bo�g_hij_^_e_gghkl_c�

LZ[ebpZ����<ebygb_�gZqZevguo�mkeh\bc�gZ�j_amevlZlu�bgl_]jbjh\Zgby�mjZ\g_gbc�����
ijh]jZffhc�*DODFWLFD b mjZ\g_gbc�^\b`_gby�:ihnbkZ�kbkl_fhc�+RUL]RQV��7LPH$ b 5PLQ$ ±fhf_gl�\j_f_gb�b jZkklhygb_�k[eb`_gby�:ihnbkZ k A_fe_c����Zij_ey������]���khhl\_lkl\_ggh��

5+ ± jZkklhygb_�ijhoh`^_gby�:ihnbkZ�m A_feb����Zij_ey������]���7) b 5) ± \j_fy�b jZkklhygb_�
\lhjh]h�k[eb`_gby��l��) gZ�jbk�����

J_r_gby�ijb�jZaguo�\ZjbZglZo�gZqZevguo�mkeh\bc
*DODFWLFD +RUL]RQV

� � � � � �IZjZf_lju
����������
-3/ VRO����

����������
-3/ VRO����
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-3/ VRO����
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-3/ VRO����
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-3/ VRO����

����������
-3/ VRO����

7LPH$ �������� �������� �������� �������� �������� ��������
5PLQ$��df ����� ����� ����� ����� ����� �����
5+��feg��df ���� ���� ���� ���� ���� ����
7)���xe��kl�hl��������� ������ ������ ������ ������ ������ ������
5)��luk��df ��� ���� ��� ���� ��� ����

Ijb� lj_lv_f� \ZjbZgl_� GM� ijb� rZ]_� bgl_]jbjh\Zgby� G7  � �Â���� ]h^Z� fhf_gl�
k[eb`_gby�kh\iZe�k lZdh\uf�ijb�i_j\hf�\ZjbZgl_�GM��JZkklhygb_�k[eb`_gby�klZeh�5$�
 �������df��l�_��mf_gvrbehkv�gZ����df��>ey�mlhqg_gby�wlbo�iZjZf_ljh\�mjZ\g_gby�����
\[ebab�lhqdb�k[eb`_gby�[ueb�lZd`_�ijhbgl_]jbjh\Zgu�k rZ]hf�G7  ��Â���� ]h^Z��Ih�
mlhqg_gguf�jZkq_lZf�ijb�lj_lv_f�\ZjbZgl_ GM�:ihnbk�k[eb`Z_lky�k A_fe_c�\ ���qZk�
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���fbg����k_d�gZ�jZkklhygb_�5$�  �������df��Wlb�b hklZevgu_�oZjZdl_jbklbdb�j_r_gby�
ij_^klZ\e_gu� \ lZ[e�� ���Ih� kjZ\g_gbx� k i_j\uf� \ZjbZglhf�GM� \b^gh�� qlh� g_fgh]h�
baf_gy_lky� jZkklhygb_� k[eb`_gby� \ ����� ]�� b iZjZf_lju� \lhjh]h� k[eb`_gby� \ l��)���
H^gZdh� hlebqby� j_amevlZlh\� i_j\h]h� \ZjbZglZ� k lj_lvbf� agZqbl_evgh� f_gvrb_�� q_f�
i_j\h]h�kh�\lhjuf�

<h�\lhjhf�\ZjbZgl_�baf_g_gb_�iheh`_gbc�b kdhjhkl_c�\ha^_ckl\mxsbo�l_e�k ���
ghy[jy� ����� ]�� ih� ����������� ]�� jZkkqblZgh� ih� '(����� Z \ lj_lv_f� \ZjbZgl_� ± ih�
ijh]jZff_ ³*DODFWLFD´��GM�^ey�:ihnbkZ�\ ^\mo�\ZjbZglZo�hij_^_e_gu�kh]eZkgh�h^gh]h�
b lh]h�j_r_gby�-3/ VRO�������DZd�\b^gh�ba�lZ[e�����fhf_gl�k[eb`_gby�\ wlbo�j_r_gbyo�
hlebqZ_lky� gZ� �� k_d�� Z jZkklhygb_� k[eb`_gby� gZ� ���� df�� LZd`_� \ [hevr_c� kl_i_gb�
hlebqZxlky� ^jm]b_� j_amevlZlu� lj_lv_]h� j_r_gby� kh� \lhjuf�� ih� kjZ\g_gbx� lj_lv_]h�
j_r_gby� k i_j\uf�� Wlh� k\b^_l_evkl\m_l�� qlh� hlebqby� GM� ^ey� :ihnbkZ� f_g__�
kms_kl\_ggu� ih� kjZ\g_gbx� k hlebqbyfb� j_amevlZlh\� jZkq_lh\� ih� ^\mf� ijh]jZffZf��
*DODFWLFDb '(������beb�+RUL]RQV��

LZdb_� `_� bkke_^h\Zgby� ih� \ebygbx� gZqZevguo� mkeh\bc� fu� ijh\_eb� k
bgl_]jZlhjhf 1$6$��< kbkl_f_�+RUL]RQV� �WKH� -3/�+RUL]RQV�2Q�/LQH�(SKHPHULV�6\VWHP��
jmdh\h^kl\h� kfhljb� gZ� kZcl_� KWWS���VVG�MSO�QDVD�JRY�"KRUL]RQVBGRF�� ij_^hklZ\e_gZ�
\hafh`ghklv� \uqbkeylv� ^\b`_gb_� Zkl_jhb^Z� ih� lhc� `_� klZg^Zjlghc� ^bgZfbq_kdhc�
fh^_eb� �6'0��� ih� dhlhjhc� \uiheg_gu� jZkq_lu� \ jZ[hl_� >�@�� Djhf_� jZkkfhlj_gguo�
^\mo�GM�fu� bkihevah\Zeb� _s_� h^gb�GM� gZ� ^Zlm� ���bxey� ����� ]��OZjZdl_jbklbdb� b
hkgh\gu_� j_amevlZlu� \k_o� j_r_gbc� ij_^klZ\e_gu� \ lZ[e�� ��� <j_fy� k[eb`_gby� ���
Zij_ey������]��baf_gy_lky�\ ij_^_eZo���o fbgml��Z jZkklhygb_�gZoh^blky�\[ebab�������
df�� JZkklhygb_� k[eb`_gby� ��� Zij_ey� ����� ]�� dhe_[e_lky� hl� ��� ^h� ��� feg�� df��
OZjZdl_jbklbdb� \lhjh]h� aZ� ���� e_l� k[eb`_gby� baf_gyxlky� ijbf_jgh� \ l_o� `_�
ij_^_eZo�� qlh� b ^ey� j_r_gbc� ih� ijh]jZff_� *DODFWLFD�� Hlf_q_ggu_� \ur_� ^jm]b_�
aZdhghf_jghklb�h \ebygbb�GM�lZd`_�ih\lhjbebkv�b ^ey�bgl_]jZlhjZ�1$6$�

BlZd�� jZkq_lu� ijb� jZaguo� gZqZevguo� mkeh\byo� ihdZaZeb�� qlh�:ihnbk� \ ����� ]��
k[ebablky�k A_fe_c�gZ�jZkklhygb_� ��·��� luk��df��b \ [eb`Zcrb_� ����e_l�hg�_s_�jZa�
ijhc^_l�m A_feb�gZ�jZkklhygbb�g_�[eb`_�����luk��df�

�� Bkke_^h\Zgb_ ljZ_dlhjbb�:ihnbkZ�ijb�k[eb`_gbb�k A_fezc
K wlhc�p_evx�mjZ\g_gby� ����[ueb ijhbgl_]jbjh\Zgu�gZ�ijhf_`mld_�^\Z�]h^Z�k

fhf_glZ�7�  ������klhe_lby��b agZq_gb_�dhhj^bgZl�b kdhjhklb�A_feb�b :ihnbkZ�q_j_a�
dZ`^u_� ��� rZ]h\� bgl_]jbjh\Zgby� aZibkZgu� \ nZce�� < wlhl� ^\mo]h^bqguc� i_jbh^�
\oh^bl� fhf_gl� 7$ gZb[he__� [ebadh]h� ijhoh`^_gby� :ihnbkZ� m A_feb�� GZ� jbk�� ��

http://ssd.jpl.nasa.gov/?horizons_doc


��

weebikhf� (�(� ij_^klZ\e_gZ� ijh_dpby� gZ� wd\ZlhjbZevgmx� iehkdhklv� [2\ ljZ_dlhjby�
A_feb� aZ� ^\Z� ]h^Z�� Ih� g_c�� gZqbgZy� hl� lhqdb� (�� A_fey� kh\_jrbl� ^\Z� h[hjhlZ��
LjZ_dlhjby�:ihnbkZ�\ wlbo�`_�dhhj^bgZlZo� aZ�^\Z� ]h^Z�hlf_q_gZ�lhqdZfb�k [md\Zfb�
$S��:ihnbk��gZqbgZy�k lhqdb�$S���ijhoh^bl�imlv�$S�$S�$SH$S�$S�$S� b \ lhqd_�$SH \
fhf_gl�7$ k[eb`Z_lky�k A_fe_c��Ihke_�k[eb`_gby�hg�^\b`_lky�m`_�ih�^jm]hc�hj[bl_��Z
bf_ggh�$SH$S�$SI�

Jbk�� ��� LjZ_dlhjbb� :ihnbkZ� �$S�� b A_feb� �(�� \ [Zjbp_gljbq_kdhc � wd\ZlhjbZevghc�
kbkl_f_�dhhj^bgZl�[2\ aZ���]h^Z��$S� b (� ± gZqZevgu_�lhqdb�:ihnbkZ�b A_feb��$SI ± dhg_qgZy�
lhqdZ�ljZ_dlhjbb�:ihnbkZ� $SH ±lhqdZ�k[eb`_gby�:ihnbkZ�k A_fe_c��dhhj^bgZlu�[ b \ ^ZgZ�\
Z�_�

GZ�jbk�����Z ihdZaZgZ�ljZ_dlhjby�:ihnbkZ�hlghkbl_evgh�A_feb��Hlghkbl_evgu_�
dhhj^bgZlu�hij_^_eyxlky��dZd�jZaghklb�dhhj^bgZl�:ihnbkZ��$S��b A_feb��(��

\U  �\$S ± \(�������������[U  �[$S ± [(� ����
Ih� ljZ_dlhjbb� ���gZqbgZy�hl� lhqdb�$S���:ihnbk�^\b`_lky�^h� lhqdb�$SH k[eb`_gby�k
A_fe_c�� Z aZdZgqb\Z_lky� _]h� ljZ_dlhjby� \ l�� $SI�� I_leb� gZ� ljZ_dlhjbb� :ihnbkZ�
ij_^klZ\eyxl�_]h�\ha\jZlgu_�^\b`_gby�hlghkbl_evgh�A_feb��LZdb_�i_leb�kh\_jrZxl�
\k_�ieZg_lu�>��@�ijb�gZ[ex^_gbb�k A_feb�

< lhqd_�k[eb`_gby�$SH k A_fe_c�ljZ_dlhjby�:ihnbkZ�ij_l_ji_\Z_l�baehf��Wlhl�
baehf�gZ�jbk�� ���[ ihdZaZg�\ djmighf�fZkrlZ[_��< gZqZe_�dhhj^bgZl� �l�� ���gZoh^blky�
A_fey�� KhegpZ� �kf�� jbk�� ��� gZoh^blky� \[ebab� [Zjbp_gljZ� 2�� l�_�� \ \_jog_f� ijZ\hf�
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d\Z^jZgl_�hlghkbl_evgh�lhqdb�k[eb`_gby�$SH��Ihwlhfm�:ihnbk��kf��jbk�����[��\ lhqd_
k[eb`_gby� ijhoh^bl� f_`^m� A_fe_c� b Khegp_f�� DZd� [m^_l� ihdZaZgh� gb`_�� wlh�
h[klhyl_evkl\h�kha^Z_l�hij_^_e_ggu_�ljm^ghklb�ih�bkihevah\Zgbx�Zkl_jhb^Z�

Jbk�����LjZ_dlhjby�:ihnbkZ�����\ ]_hp_gljbq_kdhc �wd\ZlhjbZevghc�kbkl_f_�dhhj^bgZl�[U2\U��Z ±\ h[uqghf�fZkrlZ[_��[ ± \ m\_ebq_gghf�fZkrlZ[_�gZ�fhf_gl�k[eb`_gby�:ihnbkZ�k A_fe_c������
� ± iheh`_gb_�:ihnbkZ�\ fhf_gl�k[eb`_gby�_]h�k A_fe_c�ihke_�dhjj_dpbb�_]h�ljZ_dlhjbb�k

dhwnnbpb_glhf�N  ��������\ l��$S� gZ�jbk�����dhhj^bgZlu�[U b \U ^ZgZ�\ Z�_�
���<hafh`gu_�bkihevah\Zgby�Zkl_jhb^Z�:ihnbk

BlZd�����Zij_ey������]��[m^_l�ijhbkoh^blv�mgbdZevgh_�y\e_gb_��gZ�jZkklhygbb���
a_fguo�jZ^bmkh\�hl�p_gljZ�A_feb�ijhc^_l�l_eh�fZkkhc� ���feg��l��< ke_^mxsb_� �����
e_l�lZdbo�k[eb`_gbc�:ihnbkZ�k A_fe_c�g_�[m^_l�

Fgh]b_�ibhg_ju�dhkfhgZ\lbdb��gZijbf_j��D�W��Pbhedh\kdbc��X�:��Dhg^jZlxd�
b ^j�� hk\h_gb_� dhkfbq_kdh]h� ijhkljZgkl\Z� \[ebab� A_feb� ij_^klZ\eyeb� k ihfhsvx�
[hevrbo�h[blZ_fuo�hj[blZevguo�klZgpbc��H^gZdh��^hklZ\blv�k A_feb�lZdb_�[hevrb_�
fZkku� ij_^klZ\ey_l� k_jvzagmx� l_ogbq_kdmx� b wdheh]bq_kdmx� ijh[e_fm�� Ihwlhfm�
[eZ]h^Zjy� kqZkleb\hfm� kemqZx�� \hagbdZxsZy� \hafh`ghklv� ij_\jZlblv� Zkl_jhb^�
:ihnbk� \ kimlgbd� A_feb�� Z aZl_f� \ h[blZ_fmx� klZgpbx��ij_^klZ\ey_l� agZqbl_evguc�
bgl_j_k�

Kj_^b�\hafh`guo�jZaebqguo�ijbf_g_gbc�kimlgbdZ�hlf_lbf�^\Z��I_j\h_� ± wlh
kha^Zgb_�k _]h�ihfhsvx�dhkfbq_kdh]h�ebnlZ��DZd�ba\_klgh��dhkfbq_kdbc�ebnl�khklhbl�
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ba� dZgZlZ�� h^gbf� dhgphf� ijbdj_ie_gghfm� d lhqd_� gZ� wd\Zlhj_� A_feb�� Z ^jm]bf� ± d
fZkkb\ghfm� l_em�� dhlhjh_� h[jZsZ_lky� \ iehkdhklb� wd\ZlhjZ� k i_jbh^Zf� kmlhqgh]h�
\jZs_gby�3G  ���Â�����k_d��JZ^bmk�lZdhc�]_hklZpbhgZjghc�hj[blu�kimlgbdZ�jZ\_g�

� �� ���� S($GJV PP*35 �  �������df� ������5(H ����
>ey� h[_ki_q_gby� gZly`_gby� dZgZlZ� jZkklhygb_� fZkkb\gh]h� l_eZ� hl� p_gljZ� A_feb�
^he`gh�[ulv�[hevrbf�jZ^bmkZ�]_hklZpbhgZjghc�hj[blu�5JV��Ih�wlhfm�dZgZlm��beb�ih�
g_kdhevdbf�� fh]ml� [ulv� \u\_^_gu� \ dhkfbq_kdh_� ijhkljZgkl\h� jZaebqgu_� ]jmau�� Z
^jm]b_�]jmau�fh]ml�[ulv�ijbgylu�gZ�A_fex�ba�dhkfhkZ�

?keb� ij_\jZlblv� Zkl_jhb^�:ihnbk� \ kimlgbd�� Z aZl_f� ih\_jgmlv� wlm� hj[blm� \
iehkdhklv� wd\ZlhjZ�� lh� lZdhc� kimlgbd� fh`_l� [ulv� bkihevah\Zg� ^ey� kha^Zgby�
dhkfbq_kdh]h�ebnlZ�

<lhjh_� ijbf_g_gb_� Zkl_jhb^Z� fh`_l� [ulv� \ dZq_kl\_� ³q_eghdZ´� ih� ^hklZ\d_�
]jmah\�gZ�Emgm��< wlhf�kemqZ_�Zkl_jhb^�^he`_g�bf_lv�\ulygmlmx�hj[blm�k jZ^bmkhf�
i_jb]_y� [ebadbf d jZ^bmkm� ]_hklZpbhgZjghc� hj[blu�� Z jZ^bmkhf� Zih]_y��
ijb[eb`Zxsbfky� d jZ^bmkm� i_jb]_y� Emgghc� hj[blu�� < wlhf� kemqZ_� ]jmau� k
]_hklZpbhgZjghc�hj[blu�\ i_jb]__�i_j_deZ^u\Zebkv�[u�gZ�:ihnbk�kimlgbd��Z aZl_f�\
Zih]__�wlb�]jmau�fh]eb�^hklZ\eylvky�gZ�Emgm�

Ij_^klZ\e_ggu_� ^\_� ko_fu� bkihevah\Zgby� Zkl_jhb^Z� ihlj_[mxl� ij_h^he_gby�
fgh]bo�keh`guo�ijh[e_f��dhlhju_�k_cqZk�fh]ml�ihdZaZlvky�^Z`_�g_jZaj_rbfufb��Gh��
[_amkeh\gh�� ihgylgh�� qlh� wlbo� ijh[e_f� ^_ckl\bl_evgh� g_� j_rblv�� _keb� :ihnbk� g_�
ij_\jZlblv�\ kimlgbd�A_feb��Ihwlhfm�jZkkfhljbf��dZdb_�a^_kv�bf_xlky�\hafh`ghklb�

Kdhjhklv�Zkl_jhb^Z�hlghkbl_evgh�A_feb�\ lhqd_�k[eb`_gby�$SH jZ\gZ� $(Y  �����
df�F��Kdhjhklv�kimlgbdZ�A_feb�gZ�jZkklhygbb�5PLQ$ gZ�djm]h\hc�hj[bl_�

������ PLQ  � $($&( 5PP*Y df�F��������������� ����
Qlh[u�ij_\jZlblv�Zkl_jhb^�\ kimlgbd�g_h[oh^bfh�_]h�kdhjhklv� $(Y ijb[ebablv�d

&(Y ��;ueb�\uiheg_gu�bgl_]jbjh\Zgb_�mjZ\g_gbc� ����ijb�kdhjhklb�:ihnbkZ�\ fhf_gl�
7$ mf_gvr_gghc� \ ���� jZaZ�� l�_�� kdhjhklv� $(Y  ����� df�k mf_gvrZ_lky� ^h� ����� df�F��<
wlhf� kemqZ_� :ihnbk� ij_\jZsZ_lky� \ kimlgbd� A_feb� kh� ke_^mxsbfb� iZjZf_ljZfb�
hj[blu�� wdkp_gljbkbl_l� HV�  � ������� m]he� gZdehgZ� d iehkdhklb� wd\ZlhjZ� LV�  � �������
[hevrZy�ihemhkv�DV�  �������df�b kb^_jbq_kdbc�i_jbh^�h[jZs_gby�\hdjm]�A_feb�3V�  �
������^gy�
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Fu� bkke_^h\Zeb� w\hexpbx� ^\b`_gby� wlh]h� kimlgbdZ� gZ� ijhly`_gbb� ���� e_l��
G_kfhljy� gZ� [he__� kms_kl\_ggh_� dhe_[Zgby� we_f_glh\� _]h� hj[blu� ih� kjZ\g_gbx� k
dhe_[Zgbyfb� we_f_glh\� hj[bl� ieZg_l�� [hevrZy� ihemhkv� b i_jbh^� h[jZs_gby� wlh]h�
kimlgbdZ� gZoh^blky� \[ebab� mdZaZgguo� agZq_gbc�� Bo� hlghkbl_evgu_� baf_g_gby� g_�
ij_\urZxl�agZq_gbc�� _GD_ �������Â���� b _G3_ �������Â������H^gZdh�h[jZs_gb_�kimlgbdZ�
ijhbkoh^bl�ijhlb\�\jZs_gby�A_feb�b ijhlb\�hj[blZevgh]h�\jZs_gby�Emgu��Ihwlhfm�
bkihevah\Zgb_� lZdh]h� kimlgbdZ� \ jZkkfhlj_gguo� ^\mo� kemqZyo� hdZau\Z_lky�
g_\hafh`guf�

BlZd��h[jZs_gb_�kimlgbdZ�^he`gh�bf_lv�lZdh_�`_�gZijZ\e_gb_��dZd�b \jZs_gb_�
A_feb��?keb�:ihnbk� �kf�� jbk�� ��� [�� [m^_l� h]b[Zlv� A_fex� g_� k ^g_\ghc� klhjhgu�� dZd�
ihdZaZgh� ebgb_c� ��� Z k ghqghc� �kf�� l�� ���� lh]^Z� ijb� mf_gvr_gbb� _]h� kdhjhklb� hg�
ij_\jZlblky�\ kimlgbd��dhlhjuc�[m^_l�h[jZsZlvky�\ g_h[oh^bfhf�gZijZ\e_gbb�

K wlhc� p_evx� [ueb� ijhbgl_]jbjh\Zgu� mjZ\g_gby� ���� ijb� \ZjbZpbb� kdhjhklb�
Zkl_jhb^Z� \ l�� :S� gZ jbk�� ��� < wlhc� lhqd_� hj[blu�� jZkiheh`_gghc� ijbf_jgh� gZ�
iheh\bg_� h[hjhlZ� hl� lhqdb� $SH k[eb`_gby� k A_fe_c�� :ihnbk� gZoh^blky� \ fhf_gl�
7$S� ������������������ klhe_lby�� < l�� :S� ijh_dpbb� kdhjhklb� :ihnbkZ� \
[Zjbp_gljbq_kdhc�wd\ZlhjbZevghc�kbkl_f_�dhhj^bgZl�jZ\gu�� [$SY �  �������������df�k��

\$SY �  � ������������ df�F� � ]$SY �  � ����������� df�F�� < wlbo� qbke_gguo� wdki_jbf_glZo�
dhfihg_glu� kdhjhklb�ijhihjpbhgZevgh�baf_gyebkv� \ h^bgZdh\u_�qbkeh�jZa�� l�_��hgb�
mfgh`Zebkv�gZ�dhwnnbpb_gl�N��Z aZl_f�mjZ\g_gby�����bgl_]jbjh\Zebkv��b hij_^_eyeZkv�
ljZ_dlhjby� Zkl_jhb^Z�� GZ� jbk�� �� ihdZaZgZ� aZ\bkbfhklv� fbgbfZevgh]h� ijb[eb`_gby�
:ihnbkZ� d p_gljm� A_feb� \
aZ\bkbfhklb� hl� fgh`bl_ey� N
mf_gvr_gby�_]h�kdhjhklb�\ l��:S��
Jbk�� ��� AZ\bkbfhklv fbgbfZevgh]h�
jZkklhygby�5PLQ ijhoh`^_gby�:ihnbkZ�hl� p_gljZ� A_feb� hl� dhwnnbpb_glZ�
dhjj_dpbb� N _]h� kdhjhklb� \ l�� $S� gZ�
jbk�� ��� Iheh`bl_evgu_� agZq_gby� 5PLQkhhl\_lkl\mxl�^g_\ghc�klhjhg_��5PLQ ±\ df�� � ± fbgbfZevgh_� jZkklhygb_�
ijhoh`^_gby� :ihnbkZ� hl� p_gljZ�
A_feb� ��� Zij_ey� ����� ]�� �^g_\gZy�
klhjhgZ���� ± fbgbfZevgh_�jZkklhygb_�
ijhoh`^_gby� :ihnbkZ� hl� p_gljZ�
A_feb� ihke_� dhjj_dpbb� hj[blu�
�ghqgZy� klhjhgZ��� � ± jZ^bmk�
]_hklZpbhgZjghc �hj[blu�5JV�
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< j_amevlZl_�[ueh�mklZgh\e_gh��qlh�ijb�mf_gvr_gbb�dhwnnbpb_glZ�N �kf��jbk��
���Zkl_jhb^�gZqbgZ_l�[eb`_�ih^oh^blv�d A_fe_�b ijb�fgh`bl_e_�N  �����������:ihnbk�
klZedb\Z_lky� k A_fe_c�� Ijb� ^Zevg_cr_f� mf_gvr_gbb� kdhjhklb� Zkl_jhb^Z� hg�
k[eb`Z_lky�k A_fe_c�gZ�ijhlb\hiheh`ghc�hl�KhegpZ�klhjhg_�b ijb�N  ��������Zkl_jhb^�
ijhoh^bl��kf��l����gZ�jbk�����[��gZ�jZkklhygbb�5PLQ�  �������df�hl�p_gljZ�A_feb�\ fhf_gl�
7�  �����������klhe_lby��JZkklhygb_�5PLQ� ijZdlbq_kdb�lZdh_�`_��dZd�b jZkklhygb_�5PLQ$
ijb�ijhoh`^_gbb�Zkl_jhb^Z�f_`^m�A_fe_c�b Khegp_f�

< wlhf� kemqZ_� kdhjhklv�:kl_jhb^Z� hlghkbl_evgh A_feb� lZd`_� $(Y  ����� df�F��
Ijb�mf_gvr_gbb�_z lZd`_�\ ����jZaZ��l�_��^h������df�F�:ihnbk�ij_\jZsZ_lky�\ kimlgbd�
A_feb�kh�ke_^mxsbfb�iZjZf_ljZfb�hj[blu��wdkp_gljbkbl_l�HV�  ��������m]he�gZdehgZ�
iehkdhklb�wd\ZlhjZ�LV�  ������[hevrZy�ihemhkv�DV�  �������df�b kb^_jbq_kdbc�i_jbh^�3V�
 �������^gy��Fu�lZd`_�bkke_^h\Zeb�w\hexpbx�^\b`_gby�wlh]h�kimlgbdZ�gZ�ijhly`_gbb�
����e_l��Hj[blZ�kimlgbdZ�lZd`_�mklhcqb\Z��b hg�h[jZsZ_lky�\ lhf�`_�gZijZ\e_gbb��qlh�
b EmgZ�

BlZd�� ^ey� ij_\jZs_gby�:ihnbkZ� \ kimlgbd k g_h[oh^bfuf� gZijZ\e_gb_f� _]h�
h[jZs_gby� g_h[oh^bfh� \uihegblv� ^\Z� aZf_^e_gby� _]h� kdhjhklb�� I_j\h_�
hkms_kl\ey_lky� ^h� k[eb`_gby�:ihnbkZ� k A_fe_c��gZijbf_j� \ l��$S� �jbk�� ��� aZ� ������
]h^Z� ^h� k[eb`_gby� :ihnbkZ� k A_fe_c�� Ijb� wlhf� kdhjhklv� :ihnbkZ� g_h[oh^bfh�
mf_gvrZlv� gZ� ����� f�F�� <lhjh_� lhjfh`_gb_� Zkl_jhb^Z� g_h[oh^bfh� j_Zebah\u\Zlv� \
fhf_gl� k[eb`_gby� k A_fe_c�� < jZkkfZljb\Z_fhf� gZfb� ijbf_j_� _]h� weebilbq_kdhc�
hj[blu�kdhjhklv�g_h[oh^bfh�mf_gvrblv�gZ�����df�k�

Mf_gvr_gb_� kdhjhklb� l_eZ�fZkkhc� ���feg�� lhg�gZ� ����df�F� \ gZklhys__� \j_fy�
ij_^klZ\ey_l� k_jvzagmx� gZmqgh�l_ogbq_kdmx� ijh[e_fm�� GZijbf_j�� \ jZ[hl_� >�@�
khh[s_gb_�:ihnbkm� kdhjhklb� ihjy^dZ� ���� f�k iheZ]Z_lky� \hafh`guf� bf_xsbfbky�
l_ogbq_kdbfb� kj_^kl\Zfb�� : m\_ebq_gb_� kdhjhklb� gZ� _^bgbpu� kf�k Z\lhju� >�@� m`_�
kqblZxl dZd�keh`gmx�gZmqgh�l_ogbq_kdmx�aZ^Zqm��Gh�\i_j_^b����e_l��B gZf�ba\_klgh��
qlh� ihke_� hdhgqZgby� <lhjhc� fbjh\hc� \hcgu�� ijZdlbq_kdb� aZ� ��� e_l�� [ueZ� j_r_gZ�
agZqbl_evgh�[he__�k_jv_agZy�ijh[e_fZ��wlh�kha^Zgb_�i_j\h]h�bkdmkkl\_ggh]h�kimlgbdZ�
A_feb�� Z aZl_f� b ibehlbjm_fuo� dhkfbq_kdbo� ZiiZjZlh\�� Ihwlhfm� g_� \uau\Z_l�
khfg_gby��qlh�ijb�ihklZgh\d_�h[s_kl\hf�lZdhc�p_eb��hgZ�[m^_l�mki_rgh�j_Zebah\ZgZ�

Ke_^m_l� hlf_lblv�� qlh� \ jZ[hl_� >�@� Z\lhju� jZkkfZljb\Zxl� \hafh`ghklv�
baf_g_gby�hj[blu�:ihnbkZ�^ey� klhedgh\_gby� _]h� k Zkl_jhb^hf� ��������� �����9'����
Kms_kl\m_l� fZeZy� \_jhylghklv� klhedgh\_gby� \lhjh]h� Zkl_jhb^Z� k A_fe_c� \ ����� ]��
H^gZdh� \hijhku� g_h[oh^bfhc� lhqghklb� dhhj^bgZpbb� ^\b`_gby� kjZam� h[hbo�
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Zkl_jhb^h\� \uau\Zxl� khfg_gby� m Z\lhjh\� hlghkbl_evgh� j_Zevghklb� j_r_gby� wlhc�
ijh[e_fu�� Wlhl� ijbf_j� b ^j��� ihdZau\Zxl�� qlh� fgh]b_� bkke_^h\Zl_eb� ijboh^yl� d
\u\h^m� h g_h[oh^bfhklb� kms_kl\_gguo� \ha^_ckl\bc� gZ� Zkl_jhb^�� ^ey� j_r_gby�
jZaghh[jZaguo�dhkfbq_kdbo�aZ^Zq��\ lhf�qbke_�b \ ijhlb\hZkl_jhb^ghc�aZsbl_�A_feb��
?keb� q_eh\_d� j_rbl� wlm� ijh[e_fm ij_\jZs_gby� Zkl_jhb^� \ kimlgbd�� lh� \hafh`ghklv�
ij_^hl\jZlblv�k_jv_agmx�Zkl_jhb^gmx�hiZkghklv�fgh]hdjZlgh�\hajZklZ_l�

<u\h^u
���IjhZgZebabjh\Zgu�g_^hklZldb�kms_kl\mxsbo�f_lh^h\�jZkq_lZ�^\b`_gby�Zkl_jhb^Z�
��� Gh\uf� f_lh^hf� qbke_ggh� ijhbgl_]jbjh\Zgu� g_mijhs_ggu_� ^bnn_j_gpbZevgu_�
mjZ\g_gby� ^\b`_gby� :ihnbkZ�� ieZg_l�� Emgu� b KhegpZ� aZ� ����� e_l� b bkke_^h\ZgZ�
w\hexpby�hj[blu�Zkl_jhb^Z�
��� < ��� qZk� ��
 ih� =jbg\bqm� ��� Zij_ey� ����� ]�� :ihnbk� ijhc^_l� \hae_� A_feb� gZ�
jZkklhygbb� �� a_fguo� jZ^bmkh\� hl� __ p_gljZ�� Wlh� [m^_l� kZfh_� [ebadh_� d A_fe_�
ijhoh`^_gb_�:ihnbkZ�\ [eb`Zcrb_������e_l�
���<uiheg_gu� jZkq_lu� ih� ij_\jZs_gbx�:ihnbkZ� \ kimlgbd�� dhlhjuc�fh`_l� j_rZlv�
jZaebqgu_�aZ^Zqb�^ey�^Zevg_cr_]h�hk\h_gby�dhkfbq_kdh]h�ijhkljZgkl\Z�

;eZ]h^Zjghklb
�� :\lhju� \ujZ`Zxl� ijbagZl_evghklv� L�X�� =Zemrbghc� b <�=�� Ihex� aZ�

ij_^klZ\e_ggu_� fZl_jbZeu� ih� Zkl_jhb^m� :ihnbk�� :\lhju� [eZ]h^Zjgu� khljm^gbdZf�
EZ[hjZlhjbb� j_Zdlb\gh]h� ^\b`_gby� �-3/�� KR:�� ba� kZclh\� dhlhjhc� bkihevah\Zeb�
gZqZevgu_� mkeh\by� ^ey� bgl_]jbjh\Zgby�� KZcl� W^\Zj^Z� ;hmweeZ�
�IWS���IWS�ORZHOO�HGX�SXE�HOJE��� ihfh]� Z\lhjZf� ihgylv� \k_� hkh[_gghklb� ^Zgguo� ih�
Zkl_jhb^Zf� b ba[_`Zlv� hrb[hd� ijb� bo� bkihevah\Zgbb�� < \uqbke_gbyo� ^\b`_gby�
:ihnbkZ�ih�kbkl_f_�+RUL]RQV ijbgbfZe�mqZklb_�H�B��Djhlh\��<uqbke_gby�ijh\h^bebkv�
gZ�kmi_jdhfivxl_j_�Kb[bjkdh]h�Kmi_jdhfivxl_jgh]h�P_gljZ�KH�J:G�

Ebl_jZlmjZ
���*HRUJLQL� -�'���%HQQHU�/�$�0���2VWUR�6�,���1RODQ�+�&���%XVFK�0�:��3UHGLFWLQJ� WKH�(DUWK�
HQFRXQWHUV�RI���������$SRSKLV����,FDUXV�������Y������SS�������
���7XFNHU�5���7KROHQ�'���%HUQDUGL�)����036��������������
���*DUUDGG�*�-�����03(�&LUF���������<���
��� Juoeh\Z� E�<��� Rmklh\� ;�F��� Ihev� <�=��� KmoZgh\� D�=�� GZkmsgu_� ijh[e_fu�
Zkl_jhb^ghc�hiZkghklb� ���Hdheha_fgZy�Zkljhghfby� �������FZl_jbZeu�f_`^mgZjh^ghc�
dhgn_j_gpbb�����k_gly[jy����� ]��i��L_jkdhe��F_`^mgZjh^guc�p_glj�Zkljhghfbq_kdbo�

ftp://ftp.lowell.edu/pub/elgb/
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b f_^bdh�wdheh]bq_kdbo� bkke_^h\Zgbc� GZpbhgZevghc� ZdZ^_fbb� gZmd� MdjZbgu� b
Bgklblml�Zkljhghfbb�J:G��]��GZevqbd�������]���k��������
��� ?f_evygh\� <�:��� F_jdmr_\� X�D��� ;ZjZ[Zgh\� K�B�� I_jbh^bqghklv� k_Zgkh\�
gZ[ex^_gby�Zkl_jhb^Z�:ihnbk�dhkfbq_kdbfb�b gZa_fgufb�l_e_kdhiZfb� ���LZf�`_��k��
�������
��� ?f_evygh\� <�:��� Emdvys_gdh� <�B��� F_jdmr_\� X�D��� Mki_gkdbc� =�J�� Lhqghklv�
hij_^_e_gb_� iZjZf_ljh\� hj[blu� Zkl_jhb^Z� :ihnbk�� h[_ki_qb\Z_fZy� dhkfbq_kdbfb�
l_e_kdhiZfb����LZf�`_� k��������
��� Khdheh\� E�E��� ;ZrZdh\� :�:��� Iblv_\� G�I�� H \hafh`guo� k[eb`_gbyo� $&A ������
:ihnbk�k A_fe_c����LZf�`_��k�����± ���
���(YHUKDUW�(��,PSOLFLW�VLQJOH�VHTXHQFH�PHWKRGV�IRU�LQWHJUDWLQJ�RUELWV����&HOHVW��0HFK��������
9RO�����3S��������
���;udh\Z�E�?��=ZemrbgZ�L�X��W\hexpby�\_jhylghc�h[eZklb�^\b`_gby�Zkl_jhb^Z�������
:ihnbk����LZf�`_��qlh�b \ klZlv_�>�@��k�����± ���
����;udh\Z�E�?���=ZemrbgZ�L�X��HiZkgu_�^ey�A_feb�ljZ_dlhjbb�\ h[eZklb�\hafh`guo�
^\b`_gbc� Zkl_jhb^Z� ������ :SRSKLV��� Nmg^Zf_glZevgu_� b ijbdeZ^gu_ ijh[e_fu�
kh\j_f_gghc� f_oZgbdb�� FZl_jbZeu� 9,� <k_jhkkbckdhc� gZmqghc� dhgn_j_gpbb��
ihk\ys_gghc� ����e_lbx� Lhfkdh]h� ]hkm^Zjkl\_ggh]h� mgb\_jkbl_lZ� b ���e_lbx� GBB
IjbdeZ^ghc�FZl_fZlbdb�b F_oZgbdb�Lhfkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ��Lhfkd��
���k_gly[jy�± ��hdly[jy������]��± �����]��± K����������
���� Kfbjgh\� ?�:�� Kh\j_f_ggu_� qbke_ggu_� f_lh^u� bgl_]jbjh\Zgby� mjZ\g_gbc�
^\b`_gby�Zkl_jhb^h\��k[eb`Zxsboky�k A_fe_c����LZf�`_��qlh�b >�@��k��������
����B\Zrdbg�<�<���Klbogh�D�:��:gZeba�ijh[e_fu�dhjj_dpbb�hj[blu�Zkl_jhb^Z�:ihnbk�
���lZf�`_��k�����± ���
����=j_[_gbdh\�?�:���Kfmevkdbc�B�B��W\hexpby�hj[blu�FZjkZ�gZ�bgl_j\Ze_�\j_f_gb�\
klh� fbeebhgh\� e_l� �� Khh[s_gby� ih� ijbdeZ^ghc� fZl_fZlbd_�� JhkkbckdZy� :dZ^_fby�
GZmd�� <P� bf�� :�:�� >hjh^gbpugZ�� F��� <P� J:G� :�:�� >hjh^gbpugZ�� ± ������ ��� k��
KWWS���ZZZ�LN]�UX�aVPXOVNL�3DSHUV�(Y0D���P�W��SGI�
����F_evgbdh\�<�I���Kfmevkdbc�B�B��:kljhghfbq_kdZy�l_hjby�e_^gbdh\uo�i_jbh^h\��
Gh\u_ ijb[eb`_gby�� J_r_ggu_� b g_j_r_ggu_� ijh[e_fu� ± Gh\hkb[bjkd��
:dZ^_fbq_kdh_�ba^�\h�©=_hª��������± ���k��Dgb]Z�gZ�^\mo�yaudZo��K h[jZlghc klhjhgu��
0HOQLNRY�9�3���6PXOVN\�-�-� $VWURQRPLFDO�WKHRU\�RI�LFH�DJHV��1HZ�DSSUR[LPDWLRQV��6ROXWLRQV�
DQG� FKDOOHQJHV�� ± 1RYRVLELUVN�� $FDGHPLF� 3XEOLVKLQJ� +RXVH ³*(2´�� ������ ± ��� S��
KWWS���ZZZ�LN]�UX�aVPXOVNL�3DSHUV�$V7K$Q5�SGI�

http://www.ikz.ru/~smulski/Papers/AsThAnR.pdf
http://www.ikz.ru/~smulski/Papers/EvMa100m4t2.pdf
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����F_evgbdh\� <��I���Kfmevkdbc�B�B���Kfmevkdbc�Y�B��KhklZ\gZy� fh^_ev� \jZs_gby�
A_feb�b \hafh`guc�f_oZgbaf�\aZbfh^_ckl\by�dhglbg_glh\� ���=_heh]by�b =_hnbabdZ��
�����������k�������������KWWS���ZZZ�LN]�UX�aVPXOVNL�3DSHUV�5**5X����SGI�
���� Kfmevkdbc� B�B�� HilbfbaZpby� iZkkb\ghc� hj[blu� k ihfhsvx� ]jZ\bfZg_\jZ� ���
Dhkfbq_kdb_� Bkke_^h\Zgby�� ������ lhf� ���� � ��� k�� ���±�����
KWWS���ZZZ�LN]�UX�aVPXOVNL�3DSHUV�.26�����SGI�
���� Kfmevkdbc� B�B�� L_hjby� \aZbfh^_ckl\by�� � Gh\hkb[bjkd�� Ba�\h� Gh\hkb[�� mg�lZ��
GBP HB==F�KH�J:G�������]��� ����k��KWWS���ZZZ�LN]�UX�aVPXOVNL�79IXO$�B��SGI�
����-3/�6PDOO�%RG\�'DWDEDVH��-HW�3URSXOVLRQ�/DERUDWRU\��&DOLIRUQLD�,QVWLWXWH�RI�7HFKQRORJ\��
������$SRSKLV�������01����KWWS���VVG�MSO�QDVD�JRY�VEGE�FJL"VVWU $SRSKLV�RUE ��
���� %RZHOO� (�� 7KH� $VWHURLG� 2UELWDO� (OHPHQWV� 'DWDEDVH� /RZHOO� 2EVHUYDWRU\�
IWS���IWS�ORZHOO�HGX�SXE�HOJE��
����KijZ\hqgh_�jmdh\h^kl\h�ih�g_[_kghc�f_oZgbd_�b Zkljh^bgZfbd_� ��Ih^�j_^��=��G��
>m[hrbgZ��Ba^����_��^hi��b i_j_jZ[��F���GZmdZ������������k�
����Kfmevkdbc�B�B��FZl_fZlbq_kdZy�fh^_ev�Kheg_qghc�kbkl_fu���< k[��L_hj_lbq_kdb_�
b ijbdeZ^gu_� aZ^Zqb�g_ebg_cgh]h� ZgZebaZ��JhkkbckdZy�:dZ^_fby�GZmd��<P�bf��:�:��
>hjh^gbpugZ�� F��� <P� J:G� :�:�� >hjh^gbpugZ�� ± ������ K�� ���������
KWWS���ZZZ�LN]�UX�aVPXOVNL�3DSHUV�0DW0G66��SGI�
���� Wn_f_jb^u� eZ[hjZlhjbb� j_Zdlb\gh]h� ^\b`_gby� KR:� �-3/�� kf��
KWWS���VVG�MSO�QDVD�JRY�"HSKHPHULGHV�
���� 6WDQGLVK� (�0�� -3/� 3ODQHWDU\� DQG� /XQDU� (SKHPHULGHV�� '(����/(������� ,QWHURIILFH�
PHPRUDQGXP�� -3/� ,20� ����� )� ± �������� $XJXVW� ���� ������
�IWS���VVG�MSO�QDVD�JRY�SXE�HSK�H[SRUW�'(������
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

I_j_ibkdZ�k j_^Zdpb_c�`mjgZeZ ©Dhkfbq_kdb_�bkke_^h\Zgbyª

$S2WY5HG�GRF
Ij_ab^bmf�Jhkkbckdhc�:dZ^_fbb�GZmd
J_^Zdpby�`mjgZeZ ©Dhkfbq_kdb_�bkke_^h\Zgbyª
�������]�Fhkd\Z��
;�=jmabgkdZy�me�����
L_e�����������M\Z`Z_fuc�Bhkbn�Bhkbnh\bq�

J_^dhee_]by�`mjgZeZ�©�Dhkfbq_kdb_�bkke_^h\Zgby�ª�jZkkfhlj_eZ�<Zrm�
©:kl_jhb^�:ihnbk��w\hexpby�hj[blu�b \hafh`gh_�bkihevah\Zgb_ª��
kh\f_klgmx�k Z\lhjhf�Y�B�Kfmevkdbf��KlZlvy�hldehg_gZ�gZ�hkgh\Zgbb�
hlau\Z�j_p_ga_glZ��Hlau\�ijbeZ]Z_lky�

K m\Z`_gb_f

ftp://ssd.jpl.nasa.gov/pub/eph/export/DE405/
http://ssd.jpl.nasa.gov/?ephemerides
http://www.ikz.ru/~smulski/Papers/MatMdSS5.pdf
ftp://ftp.lowell.edu/pub/elgb/
http://ssd.jpl.nasa.gov/sbdb.cgi?sstr=Apophis;orb=1
http://www.ikz.ru/~smulski/TVfulA5_2.pdf
http://www.ikz.ru/~smulski/Papers/KOS0484.pdf
http://www.ikz.ru/~smulski/Papers/RGGRu190.pdf
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AZf�]e�j_^ZdlhjZ�
ijhn_kkhj

����<�=�Dmjl�
$S5HF���GRF

Hlau\�gZ�klZlvx�©:KL?JHB>�:IHNBK��W<HEXPBY�HJ;BLU�
B <HAFH@GH?�BKIHEVAH<:GB?ª��Kfmevkdbc�B�B���Kfmevkdbc�

Y�B�
< jZ[hl_�jZkkfZljb\Zxlky�\hijhku�ZgZebaZ�^\b`_gby�Zkl_jhb^Z�:ihnbk��_]h�

\hafh`guo� k[eb`_gbc� k A_fe_c� b ^jm]bfb� g_[_kgufb� l_eZfb�� _]h� \hafh`guo�
ijZdlbq_kdbo�bkihevah\Zgbc�^ey�dhkfhgZ\lbdb�

Bkihevamy� jZajZ[hlZggu_� bfb� f_lh^� b ijh]jZffm� bgl_]jbjh\Zgby� mjZ\g_gbc�
^\b`_gby� kbkl_fu� g_[_kguo� l_e�� mqblu\Zxsb_� kbeu� gvxlhgh\kdh]h� ijbly`_gby� b
ihemqZxsb_�dhhj^bgZlu�b dhfihg_glu�kdhjhklb�ba�jZaeh`_gbc�\ jy^u�L_cehjZ��Z lZd`_�
gZqZevgu_� ^Zggu_�� khhl\_lkl\mxsb_� ghfbgZevghfm� ^\b`_gbx� Zkl_jhb^Z�� Z\lhju�
ijhZgZebabjh\Zeb�^\b`_gb_�Zkl_jhb^Z�:ihnbk�gZ�����e_l�gZaZ^�b gZ������e_l�\i_j_^��<
j_amevlZl_�Z\lhju�ijbreb�d \u\h^m��qlh�Zkl_jhb^�[m^_l�bf_lv�l_kgh_�k[eb`_gb_�k A_fe_c�
ebrv� \ ����� ]��� Z klhedgh\_gby� k A_fe_c�g_�[m^_l��Bf_xsb_ky�\ gZmqghc�ebl_jZlmj_�
jZ[hlu��\ dhlhjuo�ihemq_g�\u\h^�h kms_kl\h\Zgbb�k_f_ckl\�ljZ_dlhjbc�Zkl_jhb^Z��
[ebadbo�d ghfbgZevghc�b ijb\h^ysbo�d klhedgh\_gbx�k A_fe_c��gZijbf_j��\ �����]���
Z\lhju� h[tykgyxl� g_kh\_jr_gkl\hf� ijbf_gy_fuo� ^jm]bfb� bkke_^h\Zl_eyfb�
f_lh^h\�ZgZebaZ������

:\lhju�ij_^eZ]Zxl�lZd`_�bkihevah\Zlv�Zkl_jhb^�:ihnbk�baf_g_gb_f�_]h�hj[blu�
k ihfhsvx�h^ghc�dhjj_dpbb�b h^gh]h�lhjfh`_gby�ijb�k[eb`_gbb�k A_fe_c�khh[s_gb_f�
bfimevkZ�kdhjhklb�\ a������df�k��i_j_\_^y�Zkl_jhb^�gZ�hj[blm�kimlgbdZ�A_feb�

< hlghr_gbb� i_j\hc� qZklb� jZ[hlu� ke_^m_l� hlf_lblv�� qlh� Z\lhju� bamqbeb� ebrv�
^\b`_gb_� ih� ghfbgZevghc� hj[bl_� b g_� bkke_^h\Zeb� ljm[dm� \hafh`guo� ljZ_dlhjbc�
Zkl_jhb^Z��Ihemq_gguc�bfb�j_amevlZl�h[ hlkmlkl\bb�klhedgh\_gbc�gZ�ghfbgZevghc�
hj[bl_�ohjhrh�\k_f�ba\_kl_g��a^_kv�g_l�gh\bagu��Klhedgh\_gby�gZc^_gu�\ g_dhlhjhf�
ki_pbZevghf� k_f_ckl\_� hj[bl�� [ebadbo� d ghfbgZevghc�� Ihwlhfm� \u\h^� Z\lhjh\�
fh`_l�\\_klb�\ aZ[em`^_gb_�qblZl_e_c������

< hlghr_gbb� \lhjhc� qZklb� k ij_^eh`_gb_f� h i_j_\h^_� Zkl_jhb^Z� gZ� hj[blm�
kimlgbdZ�A_feb��ij_^klZ\ey_lky��qlh�p_gghc�a^_kv�[ueZ�[u�b^_y�� dZd�\ gZklhys__�\j_fy�
[_a� [hevrbo� aZljZl� lhieb\Z� b wg_j]bb� khh[sblv� Zkl_jhb^m� k fZkkhc� \ fbeebhgu�
lhgg� bfimevk� kdhjhklb� \ g_kdhevdh� df�k����� Ij_^klZ\ey_lky�� qlh� kZfh� ij_^eh`_gb_�
Z\lhjh\� h lhjfh`_gbb� Zkl_jhb^Z� lZdbf� [hevrbf�bfimevkhf�g_�ij_^klZ\ey_l�gZmqghc�b
l_ogbq_kdhc�p_gghklb�

Mqblu\Zy� hlf_q_ggh_��ij_^klZ\ey_lky�� qlh�ij_^eh`_ggmx� klZlvx�g_evay�
j_dhf_g^h\Zlv�d him[ebdh\Zgbx�\ `�e_�©Dhkfbq_kdb_�bkke_^h\Zgbyª�

&RVP,VVO���GRF
J_^Zdpbb�`mjgZeZ�©Dhkfbq_kdb_�
bkke_^h\Zgbyª
��������Fhkd\Z�>������;��
=jmabgkdZy������Bgklblml�nbabdb�
A_feb�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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L_e������������
(�PDLO��YNXUW#DVF�UVVL�UX�
NRVPRV#LI]�UX�

M\Z`Z_fZy�J_^dhee_]by�`mjgZeZ �Dhkfbq_kdb_�bkke_^h\Zgby��

���n_\jZey������]��fu�gZijZ\beb�\ <Zr�`mjgZe�gZrm�klZlvx��Kfmevkdbc�B�B���
Kfmevkdbc� Y�B�� ©:KL?JHB>� :IHNBK�� W<HEXPBY� HJ;BLU� B <HAFH@GH?�
BKIHEVAH<:GB?ª�����yg\Zjy������]h^Z�fu�ihemqbeb�<Zr_�j_r_gb_�h[�hldehg_gb_�
gZr_c�klZlvb�gZ�hkgh\Zgbb�hlau\Z�j_p_ga_glZ�

< hlau\_� g_l� gbdZdbo� aZf_qZgbc� ih� kh^_j`Zgbx� klZlvb�� Bf__lky� g_kdhevdh�
hrb[hqguo�km`^_gbc�j_p_ga_glZ��dhlhju_�fu�\ hlau\_�\u^_ebeb�`bjguf�rjbnlhf�b
hlf_lbeb�pbnjZfb��>Ze___�ijhdhff_glbjm_f�bo�

���Bf_xsb_ky�\ ebl_jZlmj_�bkke_^h\Zgby�ih�ihemq_gbx�k_f_ckl\Z�ljZ_dlhjbc�
Zkl_jhb^Z��ijb\h^ysbo�d klhedgh\_gbx�k A_fe_c��\ klZlv_�fu�g_�h[km`^Z_f��:\lhju�
wlbo�jZ[hl�gZqZeb�ihbkd�lZdbo�ljZ_dlhjbc��ihlhfm�qlh�hgb�g_�\ khklhygbb�jZkkqblZlv�
j_Zevgmx� ljZ_dlhjbx�:ihnbkZ�ihke_� k[eb`_gby� _]h� k A_fe_c��Hgb�kqblZxl��qlh _]h�
^\b`_gb_� klZgh\ylky� oZhlbqgufb�� < klZlv_�� \ j_amevlZl_� ZgZebaZ� ebl_jZlmju� fu�
ihdZaZeb� wlh�� Z lZd`_� h[tykgbeb�� qlh� ijbqbgZ� \u\h^Z� h oZhlbq_kdhf� ^\b`_gb_�
Zkl_jhb^Z�aZdexqZ_lky�\ g_kh\_jr_gkl\_�f_lh^h\�jZkq_lZ�_]h ljZ_dlhjbb�

Gh\uf� f_lh^hf�� dhlhjuc� fu� hljZ[hlZeb� gZ� fgh]bo� aZ^ZqZo� g_[_kghc� b
dhkfbq_kdhc� ^bgZfbdb�� fu� jZkkqblZeb� ^\b`_gb_�:ihnbkZ� aZ� ����� e_l�� bkke_^h\Zeb�
w\hexpbx�iZjZf_ljh\�_]h�hj[blu�b h[hkgh\Zeb�kijZ\_^eb\hklv�wlbo�jZkq_lh\��:ihnbk�
lhevdh�\ �����]��[ebadh�ih^hc^_l�d A_fe_�b q_j_a�����e_l�± ijhc^_l�gZ�jZkklhygbb�\ ^\Z�
jZaZ� [hevr_f��Ihwlhfm�� mqblu\Zy� mgbdZevghklv� wlh]h� kh[ulby�� \ klZlv_� ij_^eh`_gh�
ij_\jZlblv� _]h� \ kimlgbd� A_feb�� dhlhjuc� fh`_l� \uihegylv� jZaebqgu_� dhkfbq_kdb_�
aZ^Zqb�� K ihfhsvx� gZr_]h� f_lh^Z� fu� ijh\_eb� bkke_^h\Zgby� b ihdZaZeb�� dZd� wlh�
k^_eZlv�

��� < ebl_jZlmj_� j_amevlZl� h[� hlkmlkl\bb� klhedgh\_gbc� g_� ba\_kl_g�� Ihwlhfm�
Z\lhju�jZ[hl�ih�:ihnbkm� klZlbklbq_kdbfb�f_lh^Zfb�b j_rZxl� wlm�ijh[e_fm��qlh[u�
hij_^_eblv�ohly�[u�\_jhylghklv�klhedgh\_gby�

< k\yab�k wlbf��klZlvy�g_�\\h^bl�qblZl_ey \ aZ[em`^_gb_��Z ij_^klZ\ey_l�ykgmx�b
q_ldmx�dZjlbgm��\ [eb`Zcrb_������e_l�:ihnbk�g_�klhedg_lky�k A_fe_c�

mailto:kosmos@ifz.ru
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��

��� Lhevdh� \ kdZadZo� b g_gZmqghc�nZglZklbd_� fZgh\_gb_f� \her_[ghc� iZehqdb�
jZa^\b]Zxlky�]hju�b hkmrZxlky�fhjy�

Ijb� aZimkd_�i_j\h]h�dhkfhgZ\lZ�A_feb�bkihevah\Zeky�ghkbl_ev�fhsghklvx����
feg�� e�� k�� Wlh� [ueZ� g_\hh[jZabfZy� ^ey� l_o� e_l� fhsghklv�� ?s_� [hevrb_� mkbeby�
ihlj_[mxlky�� qlh[u� ij_\jZlblv� Zkl_jhb^� \ kimlgbd�� Gh� q_eh\_q_kl\h� kihkh[gh \
hklZ\rb_ky����e_l�j_rblv�wlm�aZ^Zqm�

LZd�dZd�gZrZ�klZlvy�ij_^klZ\ey_l g_khfg_gguc�gZmqguc�bgl_j_k�b \_kvfZ�
ZdlmZevgZ�^ey�kh\j_f_gghc�dhkfhgZ\lbdb��ijhkbf�gZijZ\blv�__ ^jm]hfm�j_p_ga_glm�
:\lhju �����������]�������������������������������������������������������B�B��Kfmevkdbc

Y�B��Kfmevkdbc
Ijbeh`_gby�
���< nZce_�$S5HF���GRF ± Hlau\�j_p_ga_glZ�
���< nZce_�$VW$SRSK�GRF ± gZrZ�klZlvy�

&RVP,VVOHP��.XUW�W[W
Hl���9ODGLPLU *��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK -�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��KlZlvy
>ZlZ�����yg\Zjy������]�������
=em[hdhm\Z`Z_fu_�Z\lhju��Y [ue�[u�<Zf�hq_gv�ijbagZle_g��_keb�[u�<u
h[jZlbebkv�\ J_^Zdpbx�d ?e_g_�<Z^bfh\g_�LjZ\dbghc������������beb�ih
fwcem�NRVPRV#LI]�UX ��y d kh`Ze_gbx�e_`m�\ [hevgbp_�b gbq_]h�g_�fh]m
k^_eZlv��<Zrm�klZlvx�y g_�\b^Ze��gh�fu�]hlh\bf�p_euc�lhf�`mjgZeZ�ijh
Zkl_jhb^gmx�hiZkghklv�b ijh�:ihnbk�lh`_��Wlh�fZl_jbZeu�dhgn_j_gpbb�gZ
FZevl_��K m\Z`_gb_f��<Zr��<eZ^bfbj�=�Dmjl��AZf��=eZ\gh]h J_^ZdlhjZ�
��
9ODGLPLU�*�.XUW��3URIHVVRU��
'HSXW\�'LUHFWRU�RI�$VWUR�6SDFH�&HQWHU�
RI�WKH�3�1�/HEHGHY�3K\VLFDO�,QVWLWXWH�
RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV��
�������5XVVLD��0RVFRZ��3URIVRMX]QDMD�VWU����?��

&RVP,VVO���GRF

J_^Zdpbb�`mjgZeZ�©Dhkfbq_kdb_�
bkke_^h\Zgbyª
��������Fhkd\Z�>������;��
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=jmabgkdZy������Bgklblml�nbabdb�
A_feb�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
L_e������������
(�PDLO��YNXUW#DVF�UVVL�UX�
NRVPRV#LI]�UX�

=em[hdhm\Z`Z_fZy�?e_gZ�<Z^bfh\gZ�
<q_jZ� m f_gy� khklhyeky� l_e_nhgguc� jZa]h\hj� k <eZ^bfbjhf� =^Zev_\bq_f�

Dmjlhf�� Hg� ij_^eh`be� fg_� h[jZlblvky� d <Zf� k ijhkv[hc� i_j_^Zlv� gZrm� klZlvx��
Kfmevkdbc�B�B���Kfmevkdbc�Y�B�� ©:KL?JHB>�:IHNBK��W<HEXPBY�HJ;BLU�B
<HAFH@GH?�BKIHEVAH<:GB?ª� aZf�� ]e�� j_^��KZahgh\m�<bdlhjm�<Zkbev_\bqm� gZ�
j_p_gabx��< k\hx�hq_j_^v�<eZ^bfbj�=^Zev_\bq�kh[bjZ_lky�<Zf�iha\hgblv�k_]h^gy�

Gb`_�^ey�iZfyldb�y ijbeZ]Zx�gZr_�ibkvfh�hl������������]�
K m\Z`_gb_f�
hl�Z\lhjh\�]�g�k���^��n��f��g��
ijhn_kkhj�ih�dZn_^j_�l_hj_lbq_kdhc
b ijbdeZ^ghc�f_oZgbdb �����������]��������������������������������������
B�B�Kfmevkdbc

��������Lxf_gv��Z�y ������Bgklblml�djbhkn_ju�A_feb�KH�J:G�
&RVP,VVOHP��.XUW�W[W

Hl���9ODGLPLU *��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK -�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ����fZjlZ������]�������

=em[hdhm\Z`Z_fuc�Bhkbn�Bhkbnh\bq�
Y ijhq_e�<Zr_�ibkvfh��gh� kZfm� klZlvx�g_�\b^Ze��?keb�g_ljm^gh��ijbrebl_�fg_�__��
ih`ZemcklZ�� Y ihdZ`m� __ dhfm�gb[m^v� ba� gZrbo� g_[_kguo� f_oZgbdh\�� dhlhju_�
aZgbfZxlky� [ebadbfb� \hijhkZfb�� � DZd� y m`_� <Zf� kdZaZe� ih� l_e_nhgm�� fu� ]hlh\bf�
l_fZlbq_kdbc�ghf_j�ih�fZl_jbZeZf�^hdeZ^h\�Dhgn_j_gpbb�gZ�FZevl_��Y ihklZjZxkv��
\dexqblv�__ \ wlhl�ghf_j�_keb�gh\uc�\lhjhc�j_p_ga_gl�g_�hldehgbl�__��LZf�[ueh fgh]h�
^hdeZ^h\� h[� wlhf� Zkl_jhb^_��Ijh]jZffm� Dhgn_j_gpbb� b gZa\Zgby� ^hdeZ^h\�� fh`gh��
gZ\_jgh_�� gZclb� gZ� kZcl_�BDB� J:G� �ZZZ�LNL�UVVL�UX�� ?keb� g_� gZc^_l_�� k\y`bl_kv� ih�
fwcem�k GZlZghf�:g^j__\bq_f�Wckfhglhf�ba�BDB�J:G�
K_cqZk�hg�\ dhfZg^bjh\d_�^g_c�gZ���
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K m\Z`_gb_f��<Zr��<eZ^bfbj�=�Dmjl�
.XUWHP���W[W

Hl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ����fZjlZ������]�������

=em[hdhm\Z`Z_fuc�Bhkbn�Bhkbnh\bq�
Y ihemqbe�l_dkl�<Zr_c�klZlvb�b ijhq_e�__ iheghklvx��Fh_�fg_gb_�lZdh\h�����qZklv�

k \uqbke_gb_f�hj[blu�:ihnbkZ�b __ w\hexpbb�\iheg_�ijb]h^gZ�^ey�i_qZlb����QZklv�h
lhjfh`_gbb� Zkl_jhb^Z�� dhjj_dpbb� _]h� hj[blu�fg_� dZ`_lky� g_� ih^oh^bl� ^ey� gZr_]h�
`mjgZeZ��Y \k_]^Z�hldehgye�gZmqgh�nZglZklbq_kdb_�ijh_dlu�b ^Z`_�j_Zevgu_�ijh_dlu�
gZrbo�ZiijZZlh\��agZy�kdhevdh�ih^\h^guo�dZfg_c�gZ�imlb�hl�bo�b^_b�b ^Z`_�kha^Zgby�
^h�aZimkdZ�b mki_rghc�jZ[hlu��Fgh]b_�^_kyldb�aZimkdh\�[ueb�ljZ]bq_kdb�g_m^Zqgufb��
GZbemqrbc� ijbf_j� � �Nh[hk�� b FZjk����� Ljm^gh� kdZaZlv� kdhevdh� fhbo� ebqguo�
ijb[hjh\� mreh� �aZ� [m]hj��� kehfZebkv� beb� ih� g_ba\_klghc� ijbqbg_� g_�
nmgdpbhgbjh\Zeb��IhkueZx�<Zf�^ey�jZa\e_q_gby�fhc�^hdeZ^�gZ�k_fbgZj_�BgklblmlZ�
bklhjbb� _kl_kl\hagZgby�b l_ogbdb� �BB?BL�J:G���Ihkfhljbl_�\gbfZl_evgh�bklhjbx�
gZrbo�aZimkdh\�d <_g_j_��FZjkm�b Emg_��LZd�qlh�wlm�qZklv�y [u�[ukljh�bkdexqbe�ba�
<Zr_c�klZlvb�Gh�j_rZ_l�\k_�<bdlhj�<Zkbev_\bq�

K m\Z`_gb_f��<Zr�<eZ^bfbj�=�Dmjl�
.XUW���GRF

Hl���-RVHSK�-��6PXOVN\���MVPXOVN\#PDLO�UX!
Dhfm���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
L_fZ��5H>�@��3DSHU
>ZlZ����fZjlZ������]�������
=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�

Y jZ^�� qlh� <u� iheh`bl_evgh� hp_gbeb� qZklv� klZlvb� h[� w\hexpbb� hj[blu�
:ihnbkZ�

<hijhk� h ij_\jZs_gbb� Zkl_jhb^Z� \ kimlgbd� g_� ijhklhc�� fh]ml� [ulv� jZagu_�
\ZjbZglu��Fg_� dZ`_lky�� fu� gZreb� hilbfZevguc��>jm]b_�� magZ\� gZr��fh`_l�� gZc^ml�
_s_�emqrbc�

Wlh� g_� nZglZklbdZ�� GZrb� f_lh^u� fgh]hdjZlgh� ijh\_j_gu�� ihwlhfm�
\uiheg_ggu_� \uqbke_gby� ^Zxl� j_Zevgu_� iZjZf_lju�� dhlhju_� g_h[oh^bfu� ^ey�
ij_\jZs_gby�:ihnbkZ�\ kimlgbd�

L_ogbq_kdZy� j_ZebaZpby� k_cqZk� fh`_l� ihdZaZlvky� nZglZklbqghc�� Gh� y g_�
khfg_\Zxkv�� _keb� gZqZlv� k_cqZk� jZ[hlZlv�� lh� aZ� ��� e_l� ex^b� gZc^ml� j_r_gb_� \k_o�
l_ogbq_kdbo�\hijhkh\��Ijb\_^m�ijbf_j��?keb�[u�\ �����]��dlh�eb[h�ij_^eh`be�q_j_a�



��

���e_l�kha^Zlv�kimlgbd�k q_eh\_dhf�gZ [hjlm��_]h�[u�khqeb�g_�lhevdh�nZglZklhf��gh�b
kmfZkr_^rbf��L_f�g_�f_g__��wlh�[ueh�k^_eZgh��g_kfhljy�gZ�himklhrbl_evgmx�\hcgm��
jZajmom��]heh^�b ^j��ebr_gby�

KiZkb[h�aZ�^hdeZ^�©Bkke_^h\Zgby�<_g_ju��FZjkZ�b Emgu�\ KKKJ��³3HU DVSHUD DG
SODQHWXP´ª�� K [hevrbf� bgl_j_khf� ihkfhlj_e�� b [m^m� _s_� kfhlj_lv�� H g_m^Zqguo�
aZimkdZo�� i_j\hijhoh^pZf� ijboh^blky� b^lb� ab]aZ]hh[jZagufb� imlyfb�� Ba� <Zr_]h�
^hdeZ^Z�\b`m��ih�<_g_j_�± ����mki_rguo�aZimkdh\��GZ�fhc�\a]ey^�± wlh�hq_gv�\ukhdbc�
j_amevlZl�

Hp_gb\Zy�k\hx�^_yl_evghklv��Z y j_rbe�fgh]h�aZ^Zq�\ jZaguo�h[eZklyo��m f_gy�
\uoh^�ba�i_j_[jZgguo�\ZjbZglh\�± �����: \ fheh^hklb�y [beky�gZ^�h^ghc�ijh[e_fhc��
\uoh^� [ue�� gZ\_jgh_�� ���� AZlh� k_cqZk�� gZ� kdehg_� `bagb� �fg_� ����� y qZklh� k
m^h\e_l\hj_gb_f� hlf_qZx�� qlh� k i_j\hc� ihiuldb� j_rZx� ijh[e_fm� k g_ba\_klguf�
aZjZg__�j_amevlZlhf�

Y ^mfZx��qlh�dhkfhgZ\lbdZ��q_f�aZ�[he__�keh`gu_�[m^_l�[jZlvky�ijh[e_fu��l_f�
[he__� mki_rgufb� [m^ml� bo� j_r_gby��< ijh[e_f_� ij_\jZs_gby� Zkl_jhb^Z� \ kimlgbd��
hrb[dZ� fh`_l� ijb\_klb� d ljZ]bq_kdbf� ihke_^kl\byf�� Gh� _keb� q_eh\_d� j_rbl� wlm�
ijh[e_fm�� lh� \hafh`ghklv� ij_^hl\jZlblv� kZfmx� kljZrgmx� Zkl_jhb^gmx� hiZkghklv�
fgh]hdjZlgh�\hajZklZ_l�
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

.XUWHP���W[W
Hl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ����fZjlZ������]�������

]em[hdhm\Z`Z_fuc�Bhkbn�Bhkbnh\bq��Y \h\k_�g_�ijhlb\�b^_b�ij_\jZs_gby�Zkl_jhb^Z�
\ BKA�� ohly� b g_� ihgbfZx�� aZq_f� wlh� gm`gh��@blv� lh� gZ� g_f� \k_� jZ\gh� g_evay�� g_l
\ha^moZ�^ey�^uoZgby�b ibsb�^ey�iblZgby��: lZd�b^_y�hlebqgZ��Y lhevdh�ijhlb\�lh]h��
qlh[u� i_qZlZlv� wlh� \ gZr_f�`mjgZe_��: \ ^jm]bo� � jZ^b�;h]Z��Ohlv� ^ujdm� k\_jebl_�
gZkd\hav�A_feb�beb�FZjkZ��Y
ijb\ud� i_qZlZlv� b ibkZlv� klZlvb� lhevdh� h J?AMEVL:L:O� gZrbo� kh[kl\_gguo�
baf_j_gbc�� Y ihdZ`m� klZlvx� G�:�Wckfhglm�� b _keb� hg� g_� \hajZabl�� lh� klZlvx�
gZi_qZlZ_f�b \dexqbf�\ l_fZlbq_kdbc�ghf_j�
K m\Z`_gb_f�<Zr�<e�=�Dmjl��: fg_�m`_����e_l��l�_ kbevgh�[hevr_�<Zk�

.XUW���GRF
Hl���-RVHSK�-��6PXOVN\���MVPXOVN\#PDLO�UX!
Dhfm���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
L_fZ��5H��3DSHU>ZlZ����fZjlZ������]�������=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�



��

Ihke_�<Zrbo�keh\�b^ml�fhb�jZkkm`^_gby�
��� <Zrb� keh\Z�� ©Y \h\k_� g_� ijhlb\� b^_b� ij_\jZs_gby� Zkl_jhb^Z� \ BKA�� ohly� b g_�
ihgbfZx��aZq_f�wlh�gm`gh��@blv�lh�gZ�g_f�\k_�jZ\gh�g_evay��g_l�\ha^moZ�^ey�^uoZgby�
b ibsb�^ey�iblZgby��: lZd�b^_y�hlebqgZ��Y lhevdh�ijhlb\�lh]h��qlh[u�i_qZlZlv�wlh�\
gZr_f� `mjgZe_�� : \ ^jm]bo� � jZ^b� ;h]Z�� Ohlv� ^ujdm� k\_jebl_� gZkd\hav� A_feb� beb�
FZjkZ�� Y ijb\ud� i_qZlZlv� b ibkZlv klZlvb� lhevdh� h J?AMEVL:L:O� gZrbo�
kh[kl\_gguo�baf_j_gbcª�

< klZlv_�fu�ijb\h^bf�ljb�\hafh`guo�ijbf_g_gby�Zkl_jhb^Z�kimlgbdZ�
���ij_\jZlblv�Zkl_jhb^�:ihnbk�\ kimlgbd�A_feb��Z aZl_f�\ h[blZ_fmx�klZgpbx�
��� _keb� ij_\jZlblv� Zkl_jhb^�:ihnbk� \ kimlgbd� k hj[blhc \ iehkdhklb� wd\ZlhjZ�� lh�
lZdhc�kimlgbd�fh`_l�[ulv�bkihevah\Zg�^ey�kha^Zgby�dhkfbq_kdh]h�ebnlZ�
���ijbf_g_gb_�Zkl_jhb^Z�fh`_l�[ulv�\ dZq_kl\_�³q_eghdZ´�ih�^hklZ\d_�]jmah\�gZ�Emgm��
< wlhf�kemqZ_�Zkl_jhb^�^he`_g�bf_lv�\ulygmlmx�hj[blm�k jZ^bmkhf�i_jb]_y�[ebadbf�d
jZ^bmkm� ]_hklZpbhgZjghc� hj[blu�� Z jZ^bmkhf� Zih]_y�� ijb[eb`Zxsbfky� d jZ^bmkm�
i_jb]_y� Emgghc� hj[blu�� Lh]^Z� ]jmau� k ]_hklZpbhgZjghc� hj[blu� \ i_jb]__�
i_j_deZ^u\Zebkv� [u� gZ� :ihnbk�kimlgbd�� Z aZl_f� \ Zih]__� wlb� ]jmau� fh]eb�
^hklZ\eylvky�gZ�Emgm�

<ha^mo�^ey�^uoZgby�b ibsZ�^ey�iblZgby�i_j\hgZqZevgh��[m^ml�^hklZ\eylvky�k
A_feb��: \ ihke_^mxs_f�gZ�lZdhf�kimlgbd_�[m^_l�kha^ZgZ�k\hy�[bhlZ��dhlhjZy�\gZqZe_�
qZklbqgh�� aZl_f��\hafh`gh��iheghklvx�[m^_l�h[_ki_qb\Zlv�gZk_e_gb_�kimlgbdZ�wlbfb�
g_h[oh^bfufb�^ey�`bagb�khklZ\eyxsbfb�

Djhf_�ijb\_^_gguo�lj_o��fh]ml�[ulv�b ^jm]b_�ijbf_g_gby��dhlhju_�j_Zebamxl�
gZrb� ihlhfdb�� GZijbf_j�� Zf_jbdZgkdbc� ZkljhgZ\l� >_g^jb^`� Dhme� b _]h� khZ\lhj�
>hgZev^� Dhdk� ij_^eZ]Zeb� aZo\Zlu\Zlv� ieZg_lhb^u�� gZoh^ysb_ky� f_`^m� FZjkhf� b
Xibl_jhf�� b ih^\h^blv� bo d A_fe_� >�@�� Ih� bo� keh\Zf�� q_eh\_d� ba� bo� g_^j� fh`_l�
\u[jZlv� ihjh^m� b kha^Zlv� \h� \gmlj_gg_c� ihehklb� bkdmkkl\_ggu_� mkeh\by� ^ey� k\h_]h�
kms_kl\h\Zgby��B h^gh�ba�\Z`guo�ijbf_g_gbc�hlf_qZxl�Z\lhju�± wlh�bkihevah\Zgb_�
gZ�A_fe_�p_gghc�ihjh^u�ieZg_lhb^Z��Pblbjmx�ih�klj������>�@�

Hlf_qm�� qlh�ij_\jZlblv� Zkl_jhb^� \ kimlgbd� ± aZ^ZqZ�gZ�ihjy^db�[he__�e_]dZy��
q_f�aZo\Zlblv�ieZg_lhb^�

Y \kihfbgZx�� dh]^Z� mqbeky� \ O:B�� h^bg� ba� fhbo� khdmjkgbdh\� aZ^Ze� \hijhk��
©KdZ`bl_��Z aZq_f�gZf�gm`gu�wlb�dhkfbq_kdb_�bkke_^h\Zgby"�DZd�hgb�memqrZl�`bagv�
dheohagbdh\�beb�jZ[hqbo��b��\ dhgp_� � dhgph\��dZd�hgb�fhx�`bagv�memqrZl"ª��Lh]^Z�
[ueh�ljm^gh�hl\_lblv�gZ�_]h�\hijhk��Gh�ijhreh�g_kdhevdh�^_kylbe_lbc��b ihy\behkv�
klhevdh� jZaebqguo� ijbf_g_gbc� j_amevlZlh\� dhkfbq_kdbo� bkke_^h\Zgbc�� qlh� k_cqZk�
ljm^gh�bo�\k_�i_j_qbkeblv�

Y ^mfZx�� qlh� lZdb_� `_� jZaghh[jZagu_� ijbf_g_gby� gZc^ml� b Zkl_jhb^u�
kimlgbdb�
��� <Zrb� keh\Z�� ©Y ihdZ`m� klZlvx�G�:�Wckfhglm�� b _keb� hg� g_� \hajZabl�� lh� klZlvx�
gZi_qZlZ_f�b \dexqbf�\ l_fZlbq_kdbc�ghf_jª�

;hevrh_�kiZkb[h�
���<Zrb�keh\Z� ©: fg_�m`_����e_l��l�_ kbevgh�[hevr_�<Zkª�

>Z�� [hevr_��<u� e_`Zeb� \ [hevgbp_�� dh]^Z� ijbkeZeb�fg_� k\h_� i_j\h_� ibkvfh��
Ihwlhfm�ihgbfZx��qlh�kh�a^hjh\v_f�m <Zk�ijh[e_fu��gh��km^y�ih�<Zrbf�ibkvfZf��<u�
Zdlb\gh�jZ[hlZ_l_�g_kfhljy�gb gZ�qlh��Wlh�ohjhrh��Y jZ^�aZ�<Zk��ihlhfm�qlh�ihgbfZx�
dZd�wlh�ljm^gh�

Ebl_jZlmjZ
���&ROH�'�9���&R[�'�:��,VODQGV�LQ�6SDFH��&KLOWRQ�%RRNV��3KLODGHOOSKLD�������
���Dhjebkk M��AZ]Z^db <k_e_gghc��F���©Fbjª��± ����������k�
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K m\Z`_gb_f �����������]��������������������������� B�B��Kfmevkdbc
.XUWHP���W[W

Hl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H>�@��3DSHU
>ZlZ����fZjlZ������]�������
=em[hdhm\Z`Z_fuc�Bhkbn�Bhkbnh\bq��Y k bgl_j_khf�ijhq_e�<Zr_�ibkvfh��Fh]m�<Zf�
hl\_lblv��lhevdh�l_f��qlh�\kx�k\hx�`bagv� ��=:BR�F=M��BDB�:G KKKJ�b NB:G��y
^_eZe�ijb[hju�^ey�gZ[ex^_gbc�b h[jZ[Zlu\Ze�j_amevlZlu�baf_j_gbc�\ h[eZklb�MN�b
j_gl]_gh\kdhc� Zkljhghfbb�� nbabdb� ieZg_l� b dhkfheh]bb�� Qbklhc� l_hjb_c� [_a�
wdki_jbf_glh\�y gbdh]^Z�g_� aZgbfZeky��Y iheZ]Zx��qlh�gZmdZ�^_eblky�gZ�jZ[hlm�b gZ�
jZa]h\hju�aZ�qZrdhc�dhn_� �qZy�beb�[he__�dj_idbo�gZibldh\���Y ex[ex�b lh�b ^jm]h_��
gh�jZa^_evgh��Z �kf_rb\Zlv�^\Z�wlbo�j_f_keZ�_klv�lvfZ�bkdmkgbdh\��y g_�ba�bo�qbkeZ���
F_gy� d wlhfm� ijbmqbeb� fhb� mqbl_ey� B�K�Rdeh\kdbc� b Y�;�A_ev^h\bq�� LZd� qlh� h
\g_a_fguo� pb\bebaZpbyo�� aZo\Zl_� Zkl_jhb^h\� b i_j_k_e_gbb� lm^� gZjh^Z� ex^kdh]h�
fh`gh� ih]h\hjblv� b ^Z`_� i_qZlZlv�� [mfZ]Z� \k_� kl_jibl�� gh������ g_� \ `mjgZe_�
�Dhkfbq_kqdb_�bkke_^h\Zgby��
K m\Z`_gb_f��<Zr�<e�Dmjl��;m^_l_�\ Fhkd\_ aZoh^bl_�������������������������������������������
�����������

.XUW���GRF
=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�

KiZkb[h� aZ� ijb]eZr_gb_�� ;m^m� \ Fhkd\_�� g_ij_f_ggh� aZc^m�� AZljZ\dZ� _klv��
jZa]h\hj�fh`gh�ijh^he`blv�ih�\k_f�dhkfbq_kdbf�ijh[e_fZf�
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

.XUWHP���W[W
Hl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ�����fZjlZ������]�������

=em[hdhm\Z`Z_fuc� Bhkbn� Bhkbnh\bq�� Y ihemqbe� hl\_l� hl� GZlZgZ� :g^j__\bqZ�
WckfhglZ�� Hl\_l� iheghklvx� kh\iZ^Z_l� k hlau\hf� ^\mo� j_p_ga_glh\� ba� BIF� J:G��
<lhjmx� qZklv� h ij_\jZs_gbb� :ihnbkZ� \ h[blZ_fmx� klZgpbx� gZ� hj[bl_� BKA hg�
kfhlj_lv� g_� klZe�� y\eyykv�� dZd� b y�� ijZ]fZlbdhf�� Qlh� `_� dZkZ_lky� i_j\hc� km]m[h�
ijhn_kkbhgZevghc� qZklb�� lh� g kqblZ_l� <Zrb� f_lh^u� bgl_]jbjh\Zgby� mjZ\g_gbc�



��

^\b`_gby� mklZj_\rbfb� b ihwlhfm� j_amevlZlu� jZkq_lh\� gZ� ^ebl_evguc� kjhd�
fZeh\_jhylgufb� beb� ijhklh� g_\_jgufb�� �< ky\ab� k wlbf� y gbq_]h� g_�fh]m� k^_eZlv��
DklZlb��gZ�FZevl_�[ueZ�xgZy�^ZfZ�LZgy��dhlhjZy�ij_^klZ\beZ�^hdeZ^�gZ� lm�`_� l_fm��
HgZ�ba�LhfkdZ�� � �Y ihklZjZxkv�ijbkeZlv�<Zf�kibkhd�\k_o�^hdeZ^h\�k FZevlu��Y fh]m�
hlijZ\blv�<Zf�b ^hdeZ^�LZgb�ba�LhfkdZ��<hl�lZdZy�kblmZpby��Bkdj_gg_�ba\bgyxkv�aZ�
g_k[u\rb_ky�gZ^_`^u��<Zr��<e�Dmjl��

LZgbgZ� nZfbeby� =ZemrbgZ�� Lhfkdbc� Mgb\_jkbl_l�� Ijh]jZffm� k FZevlu�
ijbeZ]Zx�

9ODGLPLU�*�.XUW��3URIHVVRU�
'HSXW\�'LUHFWRU�RI�$VWUR�6SDFH�&HQWHU
RI�WKH�3�1�/HEHGHY�3K\VLFDO�,QVWLWXWH
RI�WKH�5XVVLDQ�$FDGHP\�RI�6FLHQFHV�
�������5XVVLD��0RVFRZ��3URIVRMX]QDMD�VWU����?��

.XUW���GRF
=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�

���;hevrh_�kiZkb[h�aZ�Ijh]jZffm�
;m^m� ijbagZl_e_g�� _keb� \urebl_� ^hdeZ^� L�� =Zemrbghc�� K __ jZ[hlZfb� fu�

agZdhfu��hgb�ijhZgZebabjh\Zgu�\ gZr_c�klZlv_��Z aZ�ij_^hklZ\e_ggu_�_x�fZl_jbZeu�
fu�\ujZ`Z_f�_c�[eZ]h^Zjghklv�\ klZlv_�

���<u\h^u�GZlZgZ�:g^j__\bqZ�hrb[hqgu�
< gZr_c� klZlv_� \uiheg_g� ZgZeba� kms_kl\mxsbo f_lh^h\� b mklZgh\e_gu�

ijbqbgu�� ih� dhlhjuf� Z\lhju� g_� fh]ml� jZkkqblu\Zlv� ^\b`_gb_� :ihnbkZ� ihke_�
k[eb`_gby� k A_fe_c� ��� Zij_ey� ������ ]�� b ^Zevg_cr__� ^\b`_gb_� _]h� kqblZxl�
oZhlbqguf�

GZr� f_lh^� ijbgpbibZevgh� gh\uc�� < klZlv_� ijb\h^ylky� ^hdZaZl_evkl\Z� _]h�
^hklh\_jghklb�� Ihwlhfm� fu�� \ hlebqb_� hl� \k_o� ^jm]bo� bkke_^h\Zl_e_c�� fh`_f�
jZkkqblZlv�^\b`_gb_�Zkl_jhb^Z��< klZlv_�mklZgh\e_gh��qlh�k[eb`_gb_����Zij_ey������]��
kZfh_�[ebadh_�aZ�[eb`Zcrmx������e_l��Ihwlhfm�ij_^eZ]Z_f�bkihevah\Zlv�wlhl�rZgk�b
ij_\jZlblv�Zkl_jhb^�\ kimlgbd�

< jy^_� ^hdeZ^h\� gZ� FZevl_� \ukdZau\Zxlky� b^_b�� dhlhju_� fh`gh� [he__�
wnn_dlb\gh� j_Zebah\Zlv� k ihfhsvx� lZdh]h� kimlgbdZ�� Ihwlhfm� d h[km`^Z\rbfky� k
<Zfb�ijbf_g_gbyf�kimlgbdZ�fh`gh�^h[Z\blv�_s_�^\Z�ljb�

��� GZmqghc� fh`gh� gZa\Zlv� lhevdh� lm� h[eZklv�� ]^_� mklZgZ\eb\Z_lky� gZmqgZy�
bklbgZ��: gZmqgZy�bklbgZ�]hjeho\Zlhf��Z\lhjbl_lhf�b dmfh\kl\hf�g_�mklZgZ\eb\Z_lky��
Lhevdh� ^h[jhkh\_klguc� ZgZeba� fZl_jbZeZ�� mklZgh\e_gb_� dexq_\uo� Zj]mf_glh\� b
h[km`^_gb_�bo�k jZaguo�klhjhg�iha\hey_l�mklZgh\blv�bklbgm�

<u� khh[sZ_l_� h fg_gbb� ^\mo� j_p_ga_glh\ b G�:��WckfhglZ��Y \b^_e� lhevdh�
h^gm�j_p_gabx��hgZ�g_�kh^_j`bl�gZmqguo�^h\h^h\��b y ^Ze�gZ�g__�Zj]mf_glbjh\Zgguc�
hl\_l��<u�_]h�\b^_eb�

< gZr_f�h[km`^_gbb�ij_\jZs_gby�Zkl_jhb^Z�\ kimlgbd�<u�lZd`_�g_�\u^\bgmeb�
dZdbo�eb[h�Zj]mf_glh\� Ihwlhfm�hkgh\Zgbc�^ey�hldehg_gby�gZr_c�klZlvb�g_l�



��

DklZlb�� \ jy^_� ^hdeZ^h\� gZ�FZevl_� h[km`^Zxlky� ij_^eh`_gby� ^_ckl\bl_evgh�
nZglZklbq_kdb_�b g_j_Zebam_fu_�

��� BlZd�� gZrm� klZlvx� \f_kl_� k <Zfb� kfhlj_eb� �� q_eh\_dZ�� kfhlj_eb�
ih\_joghklgh��gh�g_^hklZldh\�g_� \uy\beb��>ey�ihegh]h�ihgbfZgby� klZlvb�j_p_ga_gl�
^he`_g�h[eZ^Zlv�\ukhdbfb�agZgbyfb�ih�l_hj_lbq_kdhc�f_oZgbd_��g_[_kghc�f_oZgbd_�b
fZl_fZlbd_�� \eZ^_lv� \uqbkebl_evgufb�f_lh^Zfb� b ijh]jZffbjh\Zgb_f��Djhf_� lh]h��
hg� ^he`_g� h[eZ^Zlv� bgl_ee_dlhf� g_� gZ� mjh\g_� bkihegbl_ey�� Z gZ� mjh\g_�
\i_j_^kfhljys_]h��dhlhjuc�agZ_l�dZd�b dm^Z�\_klb�dhjZ[ev��LZd�dZd�lZdbo�j_p_ga_glh\�
g_l��lh�aZ^ZqZ�h[uqguo�j_p_ga_glh\�y\ey_lky�m\b^_lv�j_Zevgu_�hrb[db�\ jZfdZo�k\h_c�
dhfi_l_gpbb�b kb]gZebabjh\Zlv�h gbo��Ih\lhjyx��j_p_ga_glu�hrb[hd�g_�\uy\beb�

< gZr_c� klZlv_� h[hkgh\ZgZ� b ijb\_^_gZ� \ky� l_ogheh]by� jZkq_lZ� w\hexpbb�
Zkl_jhb^Z��JZajZ[hlZgZ�b ijb\_^_gu�f_lh^u�dhgljhey�^hklh\_jghklb�jZkq_lh\��LZd�qlh�
hgZ�fh`_l�y\eylvky�klZg^Zjlhf�^ey�j_r_gby�ih^h[guo�aZ^Zq�

< k\yab� k wlbf�� \ k\yab� k \Z`guf� agZq_gb_f� jZkkfZljb\Z_fhc� klZlvb� ^ey�
jZa\blby�dhkfhgZ\lbdb�b��\ qZklghklb��\ k\yab�k l_f��qlh�wlZ�jZ[hlZ�agZf_gm_l�i_j_oh^�
hl� qbklh� l_hj_lbq_kdbo� d ijZdlbq_kdbf�f_jZf� \ ijhlb\hZkl_jhb^ghc� aZsbl_� A_feb��
gZklhysmx�klZlvx�ke_^m_l�g_f_^e_ggh�him[ebdh\Zlv�

���Ihfgbl_��Bklbgm��dZd�b rbeh�\ f_rd_��g_�mlZblv�
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

.XUWHP���W[WHl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ�����fZjlZ������]�������
=em[hdhm\Z`Z_fuc Bhkbn� Bhkbnh\bq�� Ijhq_e� <Zr_� ih^jh[gh_� ibkvfh�� D

kh`Ze_gbx��fhb�ihagZgby� \ kh\j_f_gguo�f_lh^Zo� kq_lZ�g_[_kgh�f_oZgbq_kdbo� aZ^Zq�
g_�klhev�m`�\_ebdb��y dhgqZe�f_ofZl�F=M�\ ����] b bf_e�ih�g_[_kghc�f_oZgbd_�g_qlh�
kj_^g__�f_`^m���b ���F_gy�mqbeb�>m[hrbg�b Sb]he_\��KZf�y dZd�ijh]jZffbkl�lh`_�g_�
ilbpZ� \ukhdh]h� ihe_lZ�� Y \k_�lZdb� Zkljhnbabd�� <Zr_� ibkvfh� y i_j_ijZ\ex� G:W��
KlZlvx� LZgb� =Zemrbghc� y <Zf� ijbrex�� Fg_� __ i_j_rexl� ba� j_^Zdpbb�� Ohqm�
aZf_lblv�� qlh� gZr� aZ\� hl^_ehf�g_[_kghc�f_oZgbdb��fhc� [hevrhc� ^jm]� �ebqguc��[ue�
I�?�Wevyk[_j]��gh�_]h�m`_�fgh]h�e_l�g_�\ `b\uo��Y \_jx�G:W��lZd�dZd�hg�_]h�\umq_gbd�
b fhc�khk_^�ih�^hfm��Y k gbf�ijhjZ[hlZe�[hd�h [hd�e_l����b gZibkZe�dmqm�klZl_c��K gbf
jZ[hlZe� lZd`_� aZf_qZl_evguc� f_oZgbd� E_\� K_f_gh\bq� =mjbg�� k dhlhjuf� y lh`_�
gZdZlZe�dmqm�klZl_c��Hg�k_cqZk�\ KR:�e_l�m`_�dZd����k kughf��<u�fh`_l_�kihdhcgh�
kZfb�h[sZlvky�k GZlZghf��Hg�ghjfZevguc�q_eh\_d�[_a�aZdb^hgh\�b nZgZ[_jbb��GZrb�
`_gu�^jm`Zl��?]h�Z^j_k��QHLVPRQW#LNL�UVVL�UX��

K ijb\_lhf�<Zr�<=D�
��
9ODGLPLU�*�.XUW��3URIHVVRU

.XUWHP���W[WHl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ�����fZjlZ������]�������
=em[hdhm\Z`Z_fuc Bhkbn� Bhkbnh\bq�� IhkueZx� <Zf� klZlvx� LZg� =Zemrbghc� k ��
jbkmgdZfb�� WlZ� klZlvy� hq_gv� ihgjZ\beZkv� G:W�lm�� <Zr�� <=D�� Khh[sbl_� fg_��
ih`ZemcklZ��ijhqblZeZkv�eb�klZlvy�b \k_���jbkmgdh\�



��

��
9ODGLPLU�*�.XUW��3URIHVVRU�

.XUWHP���W[WHl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ�����fZjlZ������]�������
=em[hdhm\Z`Z_fuc�Bhkbn�Bhkbnh\bq��Y ihkeZe�<Zr_�ibkvfh�G:W�lm��IhkueZx�<Zf�
^ey�kijZ\db�^\_�nhlh]jZnbb�k FZevlu��GZ�i_j\hc bah[jZ`_gu�Y �\ p_glj_���G:W�b
<bdZ� Ijhohj_gdh�� GZ� \lhjhc � y k LZg_c� =Zemrbghc�� Dlh� kijZ\Z�� dlh� ke_\Z� � <u�
^h]Z^Z_l_kv�kZfb��Bkdj_gg_�<Zr�<=D�
��
9ODGLPLU�*�.XUW��3URIHVVRU

.XUW���W[WHl���-RVHSK -��6PXOVN\���MVPXOVN\#PDLO�UX!
Dhfm���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
L_fZ��5H>�@��3DSHU
>ZlZ�����fZjlZ������]�������

=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�
Hl\_qZx�gZ�ljb�<Zrb�ibkvfZ�hl����fZjlZ�
;hevrh_� <Zf� kiZkb[h� aZ� klZlvx� ;udh\hc� E�?�� b =Zemrbghc� L�X��

�BKKE?>H<:GB?� ><B@?GBY� :KL?JHB>:� �������� :ihnbk� k bkihevah\Zgb_f�
fgh]hijhp_kkhjghc�\uqbkebl_evghc�kbkl_fu�kdbn�F\EHULD���K\hb�jZkkm`^_gby�gZ�g__�y
ijbeZ]Zx� \ nZce_� .XUW���GRF��Y ^mfZx�� hgb� [m^ml� bgl_j_kgu�<Zf�� lZd� dZd� dZkZxlky�
fgh]bo�jZ[hl�ih�Zkl_jhb^Zf�

KiZkb[h�aZ�hlijZ\dm�fh_]h�ibkvfZ�GZlZgm�:g^j__\bqm�Wckfhglm��Y g_ij_f_ggh�
k\y`mkv�k gbf��< fh_f�ibkvf_�.XUW���GRF��fg_�dZ`_lky��_klv�fZl_jbZe��dhlhjuc�[m^_l�
_fm� bgl_j_k_g�� Z gZr� jZa]h\hj� ihke_� ijhql_gby� bf� wlh]h� ibkvfZ� [m^_l� [he__�
kh^_j`Zl_evguf��Ihwlhfm��fh`_l�<u�lZd`_�i_j_re_l_�wlh�ibkvfh�_fm"

KiZkb[h� aZ� ^\_� nhlh]jZnbb� k FZevlu�� ;hevr_� \k_]h� fg_� ihgjZ\beZkv�
nhlh]jZnby�gZ�^\hj_��M \Zk�\b^�� \_ebdhe_iguc�

< k\hx� hq_j_^v� \ukueZx� ^\_�nhlh]jZnbb� k dhgn_j_gpbb� \ Ihevr_� \ yg\Zj_�
����� ]�� ih� dhfivxl_jghc� Ze]_[j_�� GZ� gbo� � y k khljm^gbdZfb� <P� J:G�� GZlZev_c�
I_ljh\hc��<�<��>bdmkZjhf�b ?�:��=j_[_gbdh\uf��K ?\]_gb_f�:e_dkZg^jh\bq_f�m <Zk�
ijbf_jgh� h^bgZdh\uc� \hajZkl� b h^bg� b lhl� `_� mqbl_ev�� =�G��>m[hrbg��Fh`_l�� \u�
agZ_l_�^jm]�^jm]Z"
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

.XUW���GRF=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�
;hevrh_� kiZkb[h� aZ� ijbkeZggmx� klZlvx�� Y ijhqblZe� __�� < g_c� g_l� gbq_]h�

ihe_agh]h��Gb`_�y baeh`m�kblmZpbx�[he__�ih^jh[gh�
< jZ[hl_� ;udh\hc� E�?�� b =Zemrbghc� L�X�� ©BKKE?>H<:GB?� ><B@?GBY�

:KL?JHB>:� ��������:ihnbk�k bkihevah\Zgb_f�fgh]hijhp_kkhjghc�\uqbkebl_evghc�
kbkl_fu�kdbn�F\EHULDª�\uiheg_gu�klZlbq_kdb_�bkke_^h\Zgby�ih�ijhoh`^_gbx�����luk��
ijh[guo� qZklbp� m A_feb� \ ����� b ����� ]�� gZ�fhf_gl� ����������� ]�� ijb� \ZjbZpbb� bo�



��

gZqZevguo�mkeh\bc��GZqZevgu_�^Zggu_�Zkl_jhb^Z�:ihnbk�ihemq_gu�Z\lhjZfb�gZ�^\mo�
jy^Zo�gZ[ex^_gbc�\ �����������]]��b ����������]]��Ih�ml\_j`^_gbx�Z\lhjh\�g_kdhevdh�
qZklbp�klhedgmlky�k A_fe_c�\ ����� ]��Dhebq_kl\h�klhedgm\rboky�qZklbp�Z\lhjZfb�g_�
gZau\Z_lky�� l�_��� ih�\b^bfhfm�� bo� ihjy^dZ� ���� qZklbpu�� qlh� ih hlghr_gbx� d �������
khklZ\ey_l� \_jhylghklv� ������� ��y �� l�_�� wlh� gbqlh`gZy� \_jhylghklv�� :\lhju� \
ZgghlZpbb�gZau\Zxl�__ g_gme_\hc�

Ke_^m_l� hlf_lblv�� qlh� ih� f_j_� mlhqg_gby� hj[blu� :ihnbkZ� ih^h[gu_�
bkke_^h\Zgby�\_jhylghklb�klhedgh\_gby�_]h�k A_fe_c ^Zxl�\k_�[he__�gbadbc�j_amevlZl��
Kh]eZkgh�>�@�ih�jZkq_lZf�ki_pbZebklh\�ba�1$&$ \_jhylghklv�klhedgh\_gby�:ihnbkZ�k
A_fe_c�[ueZ� ������\ ����� ] >�@��AZl_f� ki_pbZebklu�m[_^bebkv��qlh� \ ����� ]��:ihnbk�
ijhc^_l� gZ� jZkklhygbb� ������ df� hl� A_feb�� l�_ gme_\Zy� \_jhylghklv� klhedgh\_gby��
Ihwlhfm� klZlbklbq_kdb_� bkke_^h\Zgby� i_j_g_keb� gZ� [he__� iha^gb_� ]h^u�� Ih� f_j_�
mlhqg_gby� hj[blu� :ihnbkZ� \k_� klZlbklbq_kdb_� jZkq_lu� bf_xl� \k_� [he__� gbadmx�
\_jhylghklv� klhedgh\_gby� Zkl_jhb^Z� k A_fe_c� \ ����� ]��� gZijbf_j�� �������� \ >�@��
���������� \ >�@� b �������� \ jZ[hl_� ;udh\hc�E�?�� b =Zemrbghc�L�X��Ihwlhfm� lZdb_�
bkke_^h\Zgby�\ ijhr_^r_f�\j_f_gb�g_�bf_xl�gbdZdhc�p_gghklb��Z \ gZklhys_f�bf_xl�
ki_dmeylb\guc� bgl_j_k�� kha^Zxl� Z`bhlZ`� \ h[s_kl\_�� qlh� iha\hey_l� \u[blv�
nbgZgkbjh\Zgb_�gZ�ijh\_^_gb_ jZ[hl��fgh]b_�ba�dhlhjuo�ijh\h^blv�g_�gZ^h�

Hlf_lbf��dZd�\b^gh�ba�gZr_]h�jbk���Z��k[eb`_gby�:ihnbkZ�k A_fe_c�\ �����]h^m�
kh\k_f�g_�[m^_l��;ebadh_�ih�\j_f_gb�\ l��) ijb[eb`_gb_�:ihnbkZ�gZ�jZkklhygb_������
feg��df�ijhbahc^_l�k Emghc���k_gly[jy������]h^Z�

LZdhc� klZlbklbq_kdbc� ih^oh^� aZimklbeb� \ h[boh^� ki_pbZebklu� ba� 1$&$�� ih�
\b^bfhfm�� \i_j\u_� ^ey� Zkl_jhb^Z� �����'$ >�@��DZd� \ Zf_jbdZgkdbo�jZ[hlZo�� lZd�b \
jZ[hlZo� hl_q_kl\_gguo� Z\lhjh\�� \ lhf� qbke_� ;udh\hc� E�?�� b =Zemrbghc� L�X��
jZkkfZljb\Z_lky� mijhs_ggZy� aZ^ZqZ \aZbfh^_ckl\by� l_e� Kheg_qghc� kbkl_fu��
\dexqZxsbo� Zkl_jhb^�� <f_klh� g_mijhs_gguo� ^bnn_j_gpbZevguo� mjZ\g_gbc�
^\b`_gby� \k_o� l_e� �kf�� mjZ\g_gby� ���� gZr_c� klZlvb��� jZkkfZljb\Z_lky� aZ^ZqZ�
\aZbfh^_ckl\by� Zkl_jhb^Z� k Khegp_f� ijb� \hafmsZxsbo� \ebygbyo� ^jm]bo� l_e�� A^_kv�
aZdeZ^u\Zxlky�ljb�bklhqgbdZ�hrb[hd��<h�i_j\uo��iheh`_gby�\hafmsZxsbo�l_e�[_jml�
ba� wn_f_jb^�� gZijbf_j�� k_jbb� '(�� <k_� wn_f_jb^u� y\eyxlky� ZiijhdkbfZpbhggufb�
kbkl_fZfb��dhlhju_�h[h[sZxl�^h�����luk��^Zgguo�gZ[ex^_gby��Ihwlhfm�gZ�bgl_j\Ze_�
gZ[ex^_gby� hgb� iha\heyxl� hij_^_eylv� iheh`_gb_� l_e� k ijb_fe_fhc� lhqghklvx��
H^gZdh��q_f�^Zevr_�gZoh^blky fhf_gl�\j_f_gb�hl�bgl_j\ZeZ�gZ[ex^_gby�� l_f�om`_�
ij_^kdZaZgb_� iheh`_gby� l_eZ�� < mkeh\byo� [ebadh]h� ijhoh`^_gby� Zkl_jhb^Z� hl� l_eZ�
hrb[db�ij_^kdZaZgby�ih�wn_f_jb^Zf�klZgh\ylky�kms_kl\_ggufb�

<lhjhc� bklhqgbd� aZdexqZ_lky� \ ZgZeblbq_kdbo� jZaeh`_gbyo� \hafmsZxsbo�
nZdlhjh\��Hgb� ij_^klZ\e_gu� ]Zjfhgbq_kdbfb� qe_gZfb� k g_baf_gy_fufb� qZklhlZfb��
Ihwlhfm� ijb� gZebqbb� djZlghklb� qZklhl� ijhbkoh^bl� kmffbjh\Zgb_� Zfieblm^� �[ulm_l�
lZdh_� fg_gb_��� Z lZd� dZd� wlhl� ijhp_kk� fgh]hdjZlgh� ih\lhjy_lky�� lh� gZdZieb\Zxlky�
[hevrb_� ih]j_rghklb�� Bo� gZau\Zxl� j_ahgZgkgufb�� b \ klZlv_� ;udh\hc� E�?�� b
=Zemrbghc�L�X��hl\h^blky�fgh]h�f_klZ�^ey�bo�ihbkdZ�

Gh� wlb� ih]j_rghklb� ijbkmsb� lZdhfm� kihkh[m� j_r_gbx� aZ^Zqb�� <
^_ckl\bl_evghklb�ijb�ihy\e_gbb�kbevgh]h�\aZbfh^_ckl\by�ijb�k[eb`_gbb��gZijbf_j��
Zkl_jhb^Z�k A_fe_c��hj[blZ�_]h�f_gy_lky��l�_��i_jbh^�klZgh\blky�^jm]bf��kf��gZijbf_j�
jbk��� b jbk�� �� gZr_c� klZlvb��� b ke_^mxs_c� \klj_qb� g_� ijhbkoh^bl�� Ihwlhfm� \
^_ckl\bl_evghklb�� \ kbkl_f_� \aZbfh^_ckl\mxsbo� l_e� kms_kl\m_l� k\hckl\h�
Z\lhfZlbq_kdh]h�jZajmr_gby�j_ahgZgkZ��_keb�^Z`_�hg�ihy\blky�

Lj_lbc� bklhqgbd� hrb[hd� ± qbke_gguc� f_lh^� bgl_]jbjh\Zgby� mjZ\g_gbc� aZ�
[hevrb_�ijhf_`mldb� \j_f_gb��< jZ[hl_� >�@�ihdZaZgh��dZdb_�f_lh^u�b dZd�j_Z]bjmxl�
ijb�k[eb`_gbb�^\mo�l_e��Ih^h[gu_�bkke_^h\Zgby�ijh\h^beb�lZd`_�fu�b mklZgh\beb��



��

qlh� dhg_qgh�jZaghklgu_� f_lh^u� hibku\Zxl� ijhba\h^gu_� k gZjZklZxs_c�
ih]j_rghklvx� k ih\ur_gb_f� __ ihjy^dZ��Ihwlhfm� \ gZr_f�f_lh^_� �kf��nhjfmem� ����
gZr_c�klZlvb��ijhba\h^gu_�hij_^_eyxlky�lhqgh�ih�ZgZeblbq_kdbf�\ujZ`_gbyf�

Wlb� ljb� bklhqgbdZ� ih]j_rghkl_c� ijb\h^yl� d lhfm�� qlh� bgl_]jbjm_fZy�
ljZ_dlhjby�Zkl_jhb^Z�ihke_�k[eb`_gby�k A_fe_c�klZgh\blky�g_mklhcqb\hc��Wlb�Z\lhju�
]h\hjyl�� qlh� Zkl_jhb^� ^\b`_lky� oZhlbq_kdb�� < k\yab� k wlbf� b [ueb� gZqZlu�
\ur_mihfygmlu_�klZlbklbq_kdb_�bkke_^h\Zgby�

< hlebqb_� hl� \ur_jZkkfhlj_gguo� jZ[hl fu� bgl_]jbjm_f� g_mijhs_ggu_�
^bnn_j_gpbZevgu_�mjZ\g_gby�\aZbfh^_ckl\by�Zkl_jhb^Z��ieZg_l��Emgu�b KhegpZ��l�_��
\k_o� agZqZsbo� l_e��Ihwlhfm� m gZk� g_� \hagbdZ_l� ijh[e_f�� k\yaZgguo� k g_lhqghklvx�
hij_^_e_gby�\ha^_ckl\mxsbo�l_e��G_�\hagbdZ_l�b j_ahgZgkguo�y\e_gbc��: qbke_gguc�
f_lh^�gZf�iha\hey_l�bgl_]jbjh\Zlv�mjZ\g_gby� k ohjhr_c� lhqghklvx�^Z`_�ijb�hq_gv�
[ebadhf� k[eb`_gbb� l_e�� GZfb� jZajZ[hlZgh� [he__� ^\mo� ^_kyldh\� f_lh^h\� dhgljhey�
^hklh\_jghklb� jZkq_lZ�� dhlhju_� dhgljhebjmxl� \uqbkebl_evguc� ijhp_kk�� Ihwlhfm�
ihemq_ggu_�gZfb�j_amevlZlu�g_�\uau\Zxl�khfg_gbc��BlZd��Zkl_jhb^�:ihnbk����Zij_ey�
����� ]�� ih^hc^_l� gZ� kZfh_� [ebadh_� jZkklhygb_� d A_fe_� \ [eb`Zcrmx� ����� e_l��
G_h[oh^bfh�bkihevah\Zlv�rZgk�b ij_\jZlblv�_]h�\ kimlgbd�

Gb`_�y [he__�^_lZevgh�hklZgh\exkv�gZ�g_kdhevdbo�fhf_glZo�

Jbk���[��;udh\hc�E�?��b =Zemrbghc�L�X�
Ijb�ZgZeblbq_kdhf�j_r_gbb�mjZ\g_gbc�\hafms_ggh]h�^\b`_gby�gZ�hkgh\Zgbb�

\ur_ijb\_^_gguo�jZkkm`^_gbc�fh`_l�\hagbdgmlv beexaby�\ebygby�j_ahgZgkZ��Gh�ijb�
qbke_gghf� j_r_gbb� wlZ� beexaby� jZa\__lky�� < ^hdZaZl_evkl\h� y ijb\_^m� j_amevlZlu�
kZfbo�`_�Z\lhjh\�;udh\hc�E�?��b =Zemrbghc�L�X���ij_^klZ\e_ggu_�\ bo�jZ[hl_�gZ�jbk��
��[��b dhlhjuc�ijb\_e�\ur��J_ahgZgk�fh`_l�gZklmiblv��_keb�bf__lky�ihegZy�djZlghklv�
qZklhl�� l�_�� D  � �QD ± �Q�  � ���DZd� \b^gh� ba� jbk�� ��[ gme_\Zy� lhqdZ� �D  ��� j_r_gby�
ijhkdZdb\Z_lky� k gZb[hevr_c� kdhjhklvx� �dhe_[Zgby� ]Zjfhgbq_kdb_�� D  �� e_`bl�
ihk_j_^bg_�]Zjfhgbdb��]^_�kdhjhklv�GD�G7 gZb[hevrZy���< wlhf�kemqZ_�ijhp_kk fh]�[u�
klZgh\blvky�j_ahgZgkguf��_keb�[u�Zfieblm^Z�dhe_[Zgbc�D klj_fbeZkv�d gmex��H^gZdh�
k m\_ebq_gb_f� \j_f_gb� 7 g_l� ^Z`_� l_g^_gpbb� d baf_g_gbx� Zfieblm^u�� Ihwlhfm�
j_ahgZgk��l�_��jZ\_gkl\h��QD  ��Q� gbdh]^Z�g_�^hklb]Z_lky��LZdbf�h[jZahf��wlhl�]jZnbd�
y\ey_lky�^_fhgkljZpb_c�Z\lhfZlbq_kdh]h�ih^Z\e_gby�j_ahgZgkZ�\ Kheg_qghc�kbkl_f_�

Ke_^m_l�hlf_lblv��qlh�b \_ebqbgZ�D m wlbo�Z\lhjh\�bf__l�qj_a\uqZcgh�[hevrh_�
agZq_gb_��>ey� A_feb� i_jbh^� h[jZs_gby� ± 3�  � ������������� ^g_c�� ^ey�:ihnbkZ� ih�
gZrbf� jZkq_lZf� ihke_� ���� ]�� ± 3$S  � ������������� ^g_c�� Kj_^gb_� ^\b`_gby�
hij_^_eyxlky�dZd�Q  �����3��QD  �������������������GHJ�G b Q�  �������������������
GHJ�G�� Lh]^Z� D  � �QD ± �Q�  � �������� GHJ�G �]jZ^mk�^_gv���: m Z\lhjh\� wlZ� \_ebqbgZ�
dhe_[e_lky�\ ^bZiZahg_�������kf��Jbk���[��� DZdZy�lh�hrb[dZ�m gbo�

Y ohqm�h[jZlblv�<Zr_� \gbfZgb_�gZ� lh��qlh� w\hexpby� we_f_glh\�hj[blu�m gZk�
jZkkqblZgZ�[he__�^_lZevgh��kf��jbk����gZr���b aZ�[hevrbc�ijhf_`mlhd�\j_f_gb��g_`_eb�
m ;udh\hc� E�?�� b =Zemrbghc� L�X�� �kf�� jbk�� �� bo��� DZd� \b^gh� ba� gZrbo� ^Zgguo��



��

we_f_glu� hj[blu� baf_gyxlky� k dZ`^uf� ]h^hf�� Ihwlhfm� ijb� h[jZ[hld_� ^Zgguo�
gZ[ex^_gby� Zkl_jhb^Z� aZ� g_kdhevdh� i_jbh^h\� h[jZs_gby� g_h[oh^bfh� mqblu\Zlv�
w\hexpbx� iZjZf_ljh\�� l�_�� g_evay� ih^[bjZlv� h^bg� hkdmebjmxsbc� weebik� dh� \k_f�
^Zgguf�� G_h[oh^bfh� h[jZ[Zlu\Zlv� wlb� ^Zggu_� k mq_lhf� \aZbfh^_ckl\by� \k_o� l_e��
H[uqgh� wlh� ^_eZxl� k bkihevah\Zgb_f� dZdhc�eb[h� l_hjbb� ^\b`_gby�� Emqr_� \k_]h�
h[jZ[Zlu\Zlv� k ihfhsvx�mjZ\g_gbc� ����gZr_c�klZlvb��Ihwlhfm�ihemq_ggu_�;udh\hc�
E�?�� � b =Zemrbghc� L�X�� gZqZevgu_� ^Zggu_� :ihnbkZ� fh]ml� kh^_j`Zlv� hrb[db�
ij_g_[j_`_gby�w\hexpbb�Zkl_jhb^Z�

Fu�bkihevah\Zeb�[he__�iha^gb_�gZqZevgu_�^Zggu_�gZ� �����ghy[jy� ����� ]��b \
h[jZ[hld_�ijbagZggh]h�ki_pbZebklZ�W^\Zj^Z�;hmweeZ��^Zggu_�dhlhjh]h�ijbf_gyxlky�\
1$&$��GZ^_`ghklv�gZqZevguo�^Zgguo�y\ey_lky�h^gbf�ba�\Z`guo�nZdlhjh\�lhqghklb�
jZkq_lZ�w\hexpbb�:ihnbkZ�
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

Ebl_jZlmjZ
���*HRUJLQL� -�'���%HQQHU�/�$�0���2VWUR�6�,���1RODQ�+�&���%XVFK�0�:��3UHGLFWLQJ� WKH�(DUWK�
HQFRXQWHUV RI���������$SRSKLV����,FDUXV�������Y������SS�������
��� &KHVOH\�� 6�5�� 3RWHQWLDO� LPSDFW� GHWHFWLRQ� IRU� QHDU�(DUWK� DVWHURLGV�� 7KH� FDVH� RI� ������
$SRSKLV� ������01���� ,Q�� /D]]DUR��'��� )HUUD]�0HOOR�� 6��� )HUQiQGH]�� -�$�� �(GV����$VWHURLGV��
&RPHWV�� 0HWHRUV�� 3URFHHGLQJV� RI� WKH� ���WK� 6\PSRVLXP� RI� WKH� ,QWHUQDWLRQDO� $VWURQRPLFDO�
8QLRQ��&DPEULGJH 8QLY�������
���Kfbjgh\�?�:��Kh\j_f_ggu_�qbke_ggu_�f_lh^u�bgl_]jbjh\Zgby�mjZ\g_gbc�^\b`_gby�
Zkl_jhb^h\�� k[eb`Zxsboky� k A_fe_c� ��� Hdheha_fgZy� Zkljhghfby� ������ FZl_jbZeu�
f_`^mgZjh^ghc�dhgn_j_gpbb� ����k_gly[jy������]��i��L_jkdhe��F_`^mgZjh^guc�p_glj�
Zkljhghfbq_kdbo�b f_^bdh�wdheh]bq_kdbo�bkke_^h\Zgbc�GZpbhgZevghc�ZdZ^_fbb�gZmd�
MdjZbgu�b Bgklblml�Zkljhghfbb�J:G��]��GZevqbd�������]���k��������
���*HRUJLQL�-�'��HW�DO�����DXWKRUV��$VWHURLGV������'$�HQFRXQWHU�ZLWK�(DUWK�LQ�������3KLVLFDO�
/LPLWV�RI�&ROOLVLRQ�3UREDELOLW\�3UHGLFWLRQ����6FLHQFH�������Y������1R��������SS����������

.XUWHP���W[WHl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H>�@��3DSHU
>ZlZ�����fZjlZ������]������
>hjh]hc� Bhkbn� Bhkbnh\bq�� QblZy� <Zr_� ibkvfh�� y ijhklh� kh� klmeZ� miZe�� Y \_^v� k
@_gvdhc� =j_[_gbdh\uf� \f_kl_� mqbeky� \ =:BR?� k ����� ]h^Z�� B jZ[hlZe� k gbf� \
=:BR_�^h�lh]h�\j_f_gb��dZd�y mr_e�\ BDB�:G KKKJ�������]���Z hg�\gZqZe_�\ <P�F=M��
Z ihlhf� \ <P� BLWN�� B k_cqZk� j_^dh�� gh� \b`mkv� gZ� =:BR_\kdbo� ivygdZo�� DZd�
ki_pbZebkl�� hg� deZkkguc«� AgZx� g_� ih� gZkeurd_�� Z hl� dhee_dlb\Z� BLWN�� ]^_� hg�
kf_gbe�Djhgjh^Z�� deZkkgh]h�fZl_fZlbdZ� b ij_djZkgh]h� q_eh\_dZ��LZdZy� \hl� bklhjby���
GZ� dZjlbgd_� y _]h�� _kl_kl\_ggh� kjZam� magZe�� <k_�lZdb� ��� e_l� � g_� [ZjZg� gZqboZe��
Ibrbl_��Bkdj_gg_�<Zr��<=D�
��
9ODGLPLU�*�.XUW��3URIHVVRU��

.XUW���W[WHl���-RVHSK�-��6PXOVN\���MVPXOVN\#PDLO�UX!
Dhfm���YNXUW#DVF�UVVL�UX!
L_fZ��3DSHU
>ZlZ����Zij_ey������]�������

>hjh]hc�<eZ^bfbj�=^Zev_\bq�



��

K_]h^gy� ih� l_e_nhgm� y i_j_]h\hjbe� k ?\]_gb_f� :e_dkZg^jh\bq_f�
=j_[_gbdh\uf� h gZr_c� klZlv_�� Kfmevkdbc� B�B��� Kfmevkdbc� Y�B�� �:KL?JHB>�
:IHNBK�� W<HEXPBY� HJ;BLU� B <HAFH@GH?� BKIHEVAH<:GB?��� Hg�
aZbgl_j_kh\Zeky� wlhc� ijh[e_fhc� b kh]eZk_g� ihkfhlj_lv� gZrm� klZlvx� b ^Zlv� gZ� g__�
hlau\�

Dhhj^bgZlu� ?�:�� =j_[_gbdh\Z�� JhkkbckdZy� :dZ^_fby� GZmd�� <uqbkebl_evguc
P_glj�bf��:�:��>hjh^gbpugZ�
K m\Z`_gb_f �����������]���������������������������������������B�B��Kfmevkdbc

.XUWHP���W[WHl���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
Dhfm���-RVHSK�-�6PXOVN\���MVPXOVN\#PDLO�UX!
L_fZ��5H��3DSHU
>ZlZ����Zij_ey������]�������
>hjh]hc�Bhkbn�Bhkbnh\bq��DZd� y m`_�<Zf� ibkZe� aZ� g_[_kgh�f_oZgbq_kdb_� klZlvb� \
j_^Zdpbb�hl\_qZ_l�<�<�KZahgh\��y g_�kqblZx�\hafh`guf�\f_rb\Zlvky�\ _]h�^_eZ��DZd�
hg�fg_�\q_jZ�khh[sbe��hg�ih�fh_c�ijhkv[_�gZijZ\be�klZlvx�gZ�ih\lhjgmx�j_p_gabx��Z
y ba�^_ebdZlghklb�g_�kijhkbe�dhfm��gh�^Z`_��_keb�[u�b agZe��lh�g_�bf_e�[u�ijZ\Z�<Zf�
khh[sZlv�bfy�j_p_ga_glZ��Kjhd�gZ�j_p_gabx�^Z_lky�fZdkbfmf�ljb�f_kypZ��gh��dZ`_lky��
[hevr_� f_kypZ� m`_� ijhreh�� ?keb� j_p_ga_gl� aZohq_l�� lh� <Zf� [m^ml� khh[s_gu� _]h�
iZjZf_lju��Z _keb�g_l��lh�j_p_gaby�[m^_l�ZghgbfgZ��aZ�ih^ibkvx�KZahgh\Z��LZdb_�\hl�
^_eZ�� Y g_� agZx�� dZd� <Zrdh\yd�� KZahgh\� b ^j�� g_[_kgu_� f_oZgbdb� ba�BDB� b BIF�
hlghkylky� d @_g_� =j_[_ggbdh\m�� <ZrZ� k gbf� i_j_ibkdZ� b _]h� j_p_gaby� y\eyxlky�
<Zrbfb�ebqgufb�\aZbfhhlghr_gbyfb�
Bkdj_gg_�<Zr��<eZ^bfbj�=�Dmjl�
�� 9ODGLPLU�*�.XUW��3URIHVVRU�

.XUW���GRFHl���-RVHSK�-��6PXOVN\���MVPXOVN\#PDLO�UX!
Dhfm���9ODGLPLU�*��.XUW���YNXUW#DVF�UVVL�UX!
L_fZ��5H��3DSHU
>ZlZ����Zij_ey������]�������

>hjh]hc�<eZ^bfbj�=^Zev_\bq�
��� KiZkb[h aZ� hl\_l� gZ� fh_� ij_^eh`_gb_� h j_p_ga_gl_� b aZ� bgnhjfZpbx� h

^Zevg_cr_c�km^v[_�klZlvb�
G_kfhljy�gZ�lh��qlh�m gZk�jZaebqguc�gZmqguc�djm]hahj��<u�^Zeb�hl\_l��ihwlhfm�

y jZ^�aZ�<Zk�
M ij_^eZ]Z_fuo�<Zfb�j_p_ga_glh\�djm]hahj�lZd`_�hlebqZ_lky�hl�fh_]h��Gh�_keb�

hgb�^Z^ml�^h[jhkh\_klguc�ZgZeba��Z g_�Zf[bpbhagmx�hlibkdm��y lZd`_�[m^m�jZ^�aZ�gbo�
��� < k\h_f� ibkvf_� hl� �� fZjlZ� <u� khh[sZeb� h fgh]bo� ^_kyldZo� g_m^Zqguo�

aZimkdZo� dhkfbq_kdbo� ZiiZjZlZo� b h ihl_j_� jy^Z� <Zrbo� ebqguo� ijb[hjh\� ba�aZ�
g_m^Zqguo�aZimkdh\��< k\h_f ^hdeZ^_�©Bkke_^h\Zgby�<_g_ju��FZjkZ�b Emgu�\ KKKJª�
<u� hlf_qZ_l_�� qlh� gZ� <_g_jm� ���� aZimkdh\� [ueb� mki_rgufb�� Z gZ�FZjk� b Emgm� ±
ijhp_gl�mki_rguo�aZimkdh\�gb`_�

G_^Z\gh� [u\rbc� \uimkdgbd� O:B �fgh]b_� ba� gbo� jZ[hlZxl� \ jZd_lgh�
dhkfbq_kdbo�hj]ZgbaZpbyo�kljZg�[u\r_]h�KKKJ��Z lZd`_�\ 1$6$��ijbkeZe�fg_�jZ[hlu�
B\Zgdh\Z� N_ebdkZ� =jb]hjv_\bqZ�� Hg� ± \h_gguc�� ki_pbZebkl� ih� ke_`_gbx� b
khijh\h`^_gbx�gZrbo�kimlgbdh\�b dhkfbq_kdbo�ZiiZjZlh\�



��

Hg� khh[sZ_l� h ihl_j_� ������� dhkfbq_kdbo� ZiiZjZlh\� ih� ijbqbg_� g_�
h[gZjm`_gby� ZiiZjZlZ� ihke_� aZimkdZ��HdZau\Z_lky�� jZkq_lgZy� ljZ_dlhjby� gbdh]^Z� g_�
kh\iZ^Z_l�k ^_ckl\bl_evghc��Ihwlhfm�ki_pbZebklu�ih�khijh\h`^_gbx�q_luj_odjZlgh�
ih\lhjyxl� kbkl_fu� h[gZjm`_gby�� AZl_f� ihke_� aZo\ZlZ� ZiiZjZlZ� \_^ml� jZkq_l� _]h�
j_Zevghc�ljZ_dlhjbb��G_dhlhju_�\u^_j`db�ba�_]h�jZ[hl�y ijb\h`m�\gbam�

B\Zgdh\�N�=��ijbr_e� d \u\h^m�� qlh� kh\j_f_ggu_� l_hjbb� ^\b`_gby� kimlgbdh\�
hkgh\u\Zxlky� gZ� eh`guo� iheh`_gbyo�� Wlb� iheh`_gby� [ueb� maZdhg_gu�
f_`^mgZjh^gufb�hj]ZgbaZpbyfb��0$& b F==K�

< l_q_gb_�\k_c�k\h_c�^ebl_evghc�jZ[hlu�B\Zgdh\�N�=��gZdZieb\Ze�bgnhjfZpbx��
ZgZebabjh\Ze�� h[h[sZe� b kha^Z\Ze� k\hx� kbkl_fm� ^bgZfbq_kdhc� dhjj_dpbb�
]jZ\blZpbhggh]h� ihl_gpbZeZ� A_feb� \ aZ\bkbfhklb� hl� iheh`_gby� KhegpZ�� Emgu� b
ieZg_l�

< nZceZo�y ijbeZ]Zx�_]h�jZ[hlu��\ dhlhjuo�<u�gZc^_l_�fgh]h�bgl_j_kgh]h�^ey�
<Zk�b g_ba\_klgh]h�^ey�mihfbgZ\rboky�<Zfb�g_[_kguo�f_oZgbdh\�

Kh\j_f_ggZy� l_hjby� ^\b`_gby� kimlgbdh\� [ueZ� kha^ZgZ� ibhg_jZfb�
dhkfhgZ\lbdb� ihe\_dZ� gZaZ^� ^ey� j_r_gby� \g_aZigh� ihy\b\rboky� aZ^Zq�� AZl_f� hgZ�
h[jZklZeZ� gZkeh_gbyfb� b mkeh`g_gbyfb�� kha^Zggufb� ZdZ^_fbq_kdbfb� mq_gufb��
dhlhju_�hlhj\Zebkv�hl�j_Zevguo�aZ^Zq��Wlh�ohjhrh�ijhke_`b\Z_lky�\ jZ[hl_�B\Zgdh\Z�
N�=�

B\Zgdh\� N�=�� rlhiZ_l� keh`b\rmxky� l_hjbx� ^\b`_gby� kimlgbdh\�� :
g_h[oh^bfh�__ dZj^bgZevgh�f_gylv��Lh��qlh�y k^_eZe�\ k\h_c�klZlv_�� �Kfmevkdbc�B�B��
HilbfbaZpby� iZkkb\ghc� hj[blu� k ihfhsvx� ]jZ\bfZg_\jZ� ��� Dhkfbq_kdb_�
Bkke_^h\Zgby�� ������ lhf� ����� ��� k�� ���±������ b ^_eZx� \ wlhc� klZlv_� ih� :ihnbkm��
y\ey_lky�gZqZehf�gh\hc�l_hjbb��Ihwlhfm�lZd�\Z`gZ�__ im[ebdZpby��Y ijbf_gyx�gh\u_�
mjZ\g_gby��gh\u_�ih�kjZ\g_gbx kh�keh`b\r_cky�kbkl_fhc��Z \ ^_ckl\bl_evghklb�± wlh�
bkoh^gu_� mjZ\g_gby� l_hj_lbq_kdhc� f_oZgbdb��� ^jm]b_� kbkl_fu� hlkq_lZ�� qbke_ggu_�
\ukhdhlhqgu_�f_lh^u�bgl_]jbjh\Zgby�b l�^��<k_� wlh�iha\hey_l�k \ukhdhc� lhqghklvx�
jZkkqblu\Zlv�^\b`_gb_�dhkfbq_kdbo�ZiiZjZlh\�b g_[_kguo�l_e�
K m\Z`_gb_f �����������]� B�B��Kfmevkdbc

<u^_j`db�ba�jZ[hl�B\Zgdh\Z�N�=�
LYDQNRY��GRFF:K�� ihke_� aZimkdZ� BKA�� k\hbfb� j_r_gbyfb� hl� ����]h^Z� h ijbagZgbb�

dhwnnbpb_glZ� \lhjhc� ahgZevghc� ]Zjfhgbdb� -� �&����� � nmg^Zf_glZevghc�
Zkljhghfbq_kdhc ihklhygghc� b aZl_f� mkbe_gguf�� \ ����� ]h^m�� j_r_gb_f� ©h
nmg^Zf_glZevghklb�_s_� lj_o�iZjZf_ljh\�A_feb�� � jZ^bmkZ�wd\ZlhjZ��]jZ\blZpbhggh]h�
iZjZf_ljZ� b m]eh\hc� kdhjhklb� \jZs_gby� A_febª�� \u[jZeb� hrb[hqgh_� gZijZ\e_gb_�
hk\h_gby� ijbjh^u�� NZdlbq_kdb�� wlbfb� j_r_gbyfb� aZdhgh^Zl_evgh� bkdexqZehkv�
kh\f_klgh_� \ebygb_�Emgu� b KhegpZ� gZ� ieZg_lm� A_fey� b __ BKA��>Ze__�� j_ZebaZpby�
j_dhf_g^Zpbb� F:K� ih� mlhqg_gbx� ZghfZebc� ihey� A_feb� \ nhjf_� dhwnnbpb_glh\�
]Zjfhgbd�� ba� aZ� hrb[hqguo� ij_^iheh`_gbc� b mkeh\bc� bo� hij_^_e_gbc� \ gZmqguo
f_lh^bdZo�� � ijb\_eZ� d jZkq_lghfm� jZaju\m� ]jZ\blZpbhgghc� k\yab� A_feb�� Emgu� b
KhegpZ�� � ba�aZ� lh]h�� qlh� \ebygb_� ieZg_l� [ueh� aZdjulh� kha^Zgguf� qZklhdhehf�
klZlbqguo� dhwnnbpb_glh\� ]Zjfhgbd�� Wlh� gZijZ\e_gb_� [ueh� ih^^_j`Zgh� b
bkihevah\Zehkv�F_`^mgZjh^guf�=_h^_abq_kdbf�b =_hnbabq_kdbf�Khxahf��F==K���

LZd� [ue� \u[jZg� hrb[hqguc� imlv�� � g_� bamq_gby�� Z mdjhs_gby� ijbjh^u��
=ZjfhgbdZfb�[ueZ��ihqlb��aZdjulZ�bkihdhg�\_dh\�kms_kl\mxsZy�]jZ\blZpbhggZy�k\yav�
ieZg_l��� hkgh\Z�kZfh]h�kms_kl\h\Zgby�A_feb��Emgu�b KhegpZ�



��

Ihl_jb�k_Zgkh\�baf_j_gbc�ih�gbadbf�lhqghklguf�oZjZdl_jbklbdZf�khklZ\eyeb�
hdheh������Z ih�g_dhlhjuf�D:�^hoh^beb�^h�����b \ur_�

;ueh�mklZgh\e_gh��qlh�gbdh]^Z�j_Zevgh_�^\b`_gb_��baf_j_ggh_��g_�kh\iZ^Zeh�k
jZkq_lguf�± l_hj_lbq_kdbf��^Z`_�ijb�bkihevah\Zgbb�baf_j_gbc�h^gh]h�BI�

K ihy\e_gb_f�hj[bl�ih\lhjy_fuo�ijhoh^h\�ahg�\b^bfhklb�BI��[ue�\uy\e_g�b
mklZgh\e_g� ^bZiZahg� _`_kmlhqgh]h� baf_g_gby� iZjZf_ljh\� kZfhc� A_feb� �ijbgyluo� \
gZmd_�b kqblZ\rboky�:kljhghfbq_kdbfb�ihklhyggufb���� ih^�\ebygb_f�g_ba\_klgh]h�b
g_� mqblu\Z_fh]h� l_hjb_c� ^\b`_gby� BKA� nZdlhjZ«� Fgh]he_lgbc� ZgZeba� ijb\_e� d
hihagZgbx�wlh]h�nZdlhjZ���©kh\f_klgh_�ihklhyggh�i_j_f_ggh_�\ebygb_�Emgu�b KhegpZ�
gZ�ieZg_lm�A_feyª�b��� q_j_a�baf_g_gb_�iZjZf_ljh\�kZfhc�A_feb��� gZ�__ BKA�

;hevrZy�GZmdZ� \b^_eZ� lhevdh� g_agZqbl_evgu_� g_\yadb�f_`^m� l_hjb_c�b
ijZdlbdhc��� ba�aZ�g_�mq_lZ�ZghfZebc�jZaf_s_gby�fZkk�gZ�A_fe_��

AZdbi_eZ�jZ[hlZ�ih�mlhqg_gbx�dhwnnbpb_glh\�]Zjfhgbd��F_lh^u��f_lh^bdb�b
l_ogheh]bb� hibkZgu� \ gZmqghc� ebl_jZlmj_�� d ijbf_jm�� < � >�@ ©>\b`_gb_�
bkdmkkl\_ggh]h

Gh� ijbjh^Z� g_� iha\hebeZ� gZmd_� ijhba\_klb� hij_^_e_gby� dhwnnbpb_glh\� ih�
gZ[ex^_gbyf�gbadbo�hj[bl��dZ`^h_�hij_^_e_gb_�h^gbo�b l_o�`_�dhwnnbpb_glh\�^Z\Zeh�
bo�gh\u_�agZq_gby��

:ghfZebb� ]jZ\blZpbhggh]h� ihey� A_feb� gZ� \ukhdbo� hj[blZo� ihqlb� g_�
ijhy\eyxlky��LZd�qlh�`_ [ueh�ihemq_gh�\ j_amevlZl_�lZdh]h�mq_lZ�ZghfZebc

Dhebq_kl\h� ]Zjfhgbd� i_j_\Zebeh� aZ� ����� � dhkfbq_kdb_� p_glju� ]hlh\u�
ijh^he`Zlv�wlm�jZ[hlm�\ [eb`Zcrb_�klhe_lby«

Ihemqbehkv��qlh�A_fey��
� klZlbqgZ�� � dZd� dhkfbq_kdh_� l_eh�� ijbq_f�� � ih� \k_f� ihabpbyf� b

gZijZ\e_gbyf�
� bkihevam_fZy� l_hjby� ^\b`_gby� BKA�� g_� mqblu\ZxsZy� \ebygby� Emgu� b

KhegpZ�� � \ iheghf�h[t_f_��ho\Zlu\Z_l�b ^hklZlhqgh�ihegh�mqblu\Z_l� \k_� kbeu�b
nZdlhju��hij_^_eyxsb_�^\b`_gb_�BKA�b D:��

� hij_^_ey_fu_� dhwnnbpb_glu� ]Zjfhgbd� ^he`gu� [ueb� g_� ebd\b^bjh\Zlv�
ZghfZebb�jZkij_^_e_gby�� jZaf_s_gby�fZkk�gZ�A_fe_��Z h[_ki_qblv�bo�lhqguc�mq_l��
Kha^Zlv� jZkq_lgh_� \g_rg__� ]jZ\blZpbhggh_� ihe_�� j_Zevgh� hljZ`Zxs__� _]h�
_kl_kl\_ggh_� \ebygb_� \ hdjm`Zxs_c� dhkfbq_kdhc� kj_^_� � dhkfbq_kdhf�
ijhkljZgkl\_�]jZ\blZpbhggh]h�\ebygby�ieZg_lu�A_fey�

� kZfb� kha^Z\Z_fu_� dhwnnbpb_glu� ]Zjfhgbd�� y\eyykv� ijh^he`_gb_f�
klZlbqghc� A_feb�� ^he`gu� kha^Zlv� klZlbqguc� ^hihegbl_evguc� dZjdZk�dhjk_l�� l�_��
]Zjfhgbdb�`_kldh�ijb\yau\Zxlky�d A_fe_�b mkbeb\Zxl�klZlbqghklv�A_feb�

LYDQNRY���Wdki_jbf_glZevgh�� ih� gZ[ex^_gbyf� BKA� \ukhl� �������� df� mklZgh\e_gh�
\ebygb_�ieZg_l�Emgu�b KhegpZ��ijb\h^ys__�d baf_g_gbyf� k`Zlby�ieZg_lu�A_fey�b��
dZd�ke_^kl\b_��d baf_g_gbyf�]jZ\blZpbhggh]h�\ebygby�ieZg_lu�A_fey�gZ�dhkfbq_kdb_�



��

h[t_dlu��gZoh^ysb_ky�\ ahg_�]jZ\blZpbhggh]h�\ebygby�A_feb��ijb\h^y�d baf_g_gbyf�
ljZ_dlhjbc�ihe_lZ�dhkfbq_kdbo�h[t_dlh\��

:gZeba� \ZjbZpbc� j_amevlZlh\� baf_j_gbc� ]jZ\blZpbhgghc� ihklhygghc�
ihdZau\Z_l�� qlh� hgb� k\yaZgu� k p_euf� jy^hf� dhkfbq_kdbo� b ]_hnbabq_kdbo� y\e_gbc��
JZamfgh�ij_^iheh`blv��qlh�wlhl�ZgZeba�\uy\ey_l�g_�baf_g_gb_�\_ebqbgu�nbabq_kdhc�
dhgklZglu� ± ]jZ\blZpbhgghc� ihklhygghc�� Z ^_ckl\b_� dZdbo�lh� g_mqblu\Z_fuo�
bkke_^h\Zl_eyfb�nZdlhjh\��ijyfh�beb�dhk\_ggh�\ebyxsbo�gZ�j_amevlZlu�baf_j_gbc��
Fgh]he_lgb_�ihbkdb�wlbo�nZdlhjh\�>�@�g_�ijb\_eb�d mki_om�

<uy\e_gh� g_khhl\_lkl\b_� jZkq_lghc� fh^_eb� ^\b`_gby� D:� __ j_Zevghfm�
ijhoh`^_gbx�nbdkbjm_fhfm�baf_j_gbyfb�ljZ_dlhjguo�dhfie_dkh\�

&RVP,VVOHP��.XUW�GRF
Ij_ab^bmf�Jhkkbckdhc�:dZ^_fbb�GZmd
J_^Zdpby�`mjgZeZ�©Dhkfbq_kdb_�bkke_^h\Zgbyª
�������]�Fhkd\Z��;�=jmabgkdZy�me����L_e�����������

M\Z`Z_fuc�Bhkbn�Bhkbnh\bq�
J_^dhee_]by�`mjgZeZ�©Dhkfbq_kdb_�bkke_^h\Zgbyª�_s_�jZa�ih^l\_j`^Z_l�

hldehg_gb_�<Zr_c�klZlvb�©:kl_jhb^�:ihnbk��w\hexpby�hj[blu�b \hafh`gh_�
bkihevah\Zgb_ª��Ih\lhjguc�hlau\�ijbeZ]Z_lky�

$S5HF���GRF
Hlau\�h klZlv_�B�B��Kfmevkdh]h��Y�B��Kfmevkdh]h�©:kl_jhb^�:ihnbk��

w\hexpby�hj[blu�b \hafh`gh_�bkihevah\Zgb_ª��ij_^klZ\e_gghc�\
`mjgZe�©Dhkfbq_kdb_�bkke_^h\Zgbyª

< j_p_gabjm_fhc� jZ[hl_� ijb\h^blky� bkke_^h\Zgb_� w\hexpbb� hj[blu� Zkl_jhb^Z�
�������� :ihnbk� b jZkkfZljb\Z_lky� \hafh`ghklv� i_j_\_^_gby� Zkl_jhb^Z� gZ�
]_hp_gljbq_kdmx�hj[blm�^ey�^Zevg_cr_]h�bkihevah\Zgby�

GZqZevgu_� we_f_glu� hj[blu� :ihnbkZ� b bo� g_hij_^_e_gghklb� \aylu� k kZclZ�
eZ[hjZlhjbb� j_Zdlb\gh]h� ^\b`_gby� �KWWS���VVG�MSO�QDVD�JRY�VEGE�FHL"VVWU $SRSKLV�RUE O���
H^gZdh�Z\lhju�jZ[hlu�g_�mqblu\Zxl�w\hexpbx�hrb[hd�gZqZevguo�we_f_glh\�hj[blu�
kh� \j_f_g_f�� hrb[hqgh� iheZ]Zy�� qlh� g_hij_^_e_gghklb� \ ljZ_dlhjbb� :ihnbkZ�
h[mkeh\e_gu� bkdexqbl_evgh� g_kh\_jr_gkl\hf� qbke_gguo� f_lh^h\� bkke_^h\Zgby�
w\hexpbb�� Hkgh\ghc� \deZ^� \ g_hij_^_e_gghklv� ljZ_dlhjbb� \ghkblky� hrb[dZfb�
gZqZevguo� ^Zgguo�� mf_gvrblv� dhlhju_� \ gZklhys__� \j_fy� g_\hafh`gh�� < ^Zgghc�



��

kblmZpbb�g_evay�h]jZgbqblvky�lhevdh�bkke_^h\Zgb_f�w\hexpbb�ghfbgZevghc�hj[blu��
g_h[oh^bfh�jZkkfZljb\Zlv�w\hexpbx�^h\_jbl_evghc�h[eZklb�

Bkke_^h\Zgb_� w\hexpbb� \ j_p_gabjm_fhc� jZ[hl_� ijh\h^blky� iml_f� qbke_ggh]h�
bgl_]jbjh\Zgby�mjZ\g_gbc�^\b`_gby�aZ^Zqb����l_e��Khegp_��[hevrb_�ieZg_lu��Iemlhg��
EmgZ��:ihnbk��f_lh^hf��hkgh\Zgghf�gZ�jy^Zo�L_cehjZ��H^gZdh�\ jZ[hl_�g_�ijb\h^blky�
gbdZdbo�hp_ghd�lhqghklb�bgl_]jbjh\Zgby�gZ�bgl_j\Ze_������e_l��Djhf_�lh]h��ke_^m_l�
hlf_lblv��qlh�b^_y�bkihevah\Zgby�jy^h\�L_cehjZ�\ qbke_gghf�bgl_]jbjh\Zgbb�g_�gh\Z�
�gZijbf_j��>�@��

< jZ[hl_�mqblu\Z_lky�\ebygb_�lhevdh�KhegpZ��[hevrbo�ieZg_l��IemlhgZ�b Emgu��
Gh� gZ� iheh`_gb_�:ihnbkZ� aZf_lgh_� \ebygb_� hdZau\Zxl� djmigu_� Zkl_jhb^u�� k`Zlb_�
A_feb��\ fhf_gl�l_kgh]h�k[eb`_gby���k\_lh\h_�^Z\e_gb_�b ^jm]b_�nZdlhju�>�@�

Dhhj^bgZlu� b dhfihg_glu� kdhjhklb� gZ� gZqZevguc� fhf_gl� \j_f_gb� ihemq_gu�
Z\lhjZfb�jZ[hlu�ba�wn_f_jb^u�'(�����DZd�kijZ\_^eb\h�aZf_q_gh�\ jZ[hl_�dhhj^bgZlu�
b dhfihg_glu� kdhjhklb� hij_^_eyxlky� ba� '(���� k g_dhlhjhc� ih]j_rghklvx�� Gh�
kh\f_klgh_� bgl_]jbjh\Zgb_� mjZ\g_gbc� ^\b`_gby� [hevrbo� ieZg_l� k gZqZevgufb�
^Zggufb� ba� nhg^Z� '(���� g_� ba[Z\ey_l� hl� hrb[hd�� [he__� lh]h� hgb� m\_ebqb\Zxlky�
\ke_^kl\b_�hrb[db�hdjm]e_gby�

LZdbf�h[jZahf��jZkkfZljb\Z_fZy�jZ[hlZ�g_�fh`_l�[ulv�him[ebdh\ZgZ�\ `mjgZe_�
©Dhkfbq_kdb_�bkke_^h\Zgbyª�[_a� k_jv_aghc�^hjZ[hldb�� \ qZklghklb�[_a�jZkkfhlj_gby�
h[eZklb�\hafh`guo�^\b`_gbc�Zkl_jhb^Z���������:ihnbk�

Ebl_jZlmjZ
�� Fyqbg� <�N��� Kbah\Z H�:�� Kh\f_klgh_� bgl_]jbjh\Zgb_� mjZ\g_gbc�

g_[_kghc�f_oZgbdb� qbke_gguf�f_lh^hf�L_cehjZ�Kl_n_gkhgZ��² ;xee��
BL:��������l������ ���k����������

�� *HRUJLQL�-�'���%HQQHU�/�$�0���2VWUR�6�,���1RODQ�+�&���%XVFK�0�:��3UHGLFWLQJ�
WKH�(DUWK�HQFRXQWHUV�RI���������$SRSKLV ���,FDUXV�������Y������SS�������

&RVP,VVO���GRF J_^Zdpbb�`mjgZeZ�©Dhkfbq_kdb_�
bkke_^h\Zgbyª
��������Fhkd\Z�>������;��
=jmabgkdZy������Bgklblml�nbabdb�
A_feb�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
L_e������������
(�PDLO��NRVPRV#LI]�UX�
YNXUW#DVF�UVVL�UX�

=em[hdhm\Z`Z_fZy�?e_gZ�<Z^bfh\gZ�
=em[hdhm\Z`Z_fuc�<eZ^bfbj�=^Zev_\bq�

NZcehf� $VW$SSK��GRF gZijZ\ey_f� <Zf� ^hjZ[hlZggmx� \ khhl\_lkl\bb� k
aZf_qZgbyfb� ��]h� j_p_ga_glZ� gZrm� klZlvx�� Kfmevkdbc� B�B��� Kfmevkdbc� Y�B��
©:KL?JHB>� :IHNBK�� W<HEXPBY� HJ;BLU� B <HAFH@GH?�
BKIHEVAH<:GB?ª�

IjbeZ]Z_f� lZd`_� Hl\_l� Z\lhjh\� gZ� hlau\� ��]h� j_p_ga_glZ� �2WY5HF���GRF�� b
Hlau\���]h�j_p_ga_glZ��$S5HF���GRF��
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:\lhju �����������]�������������������������������������������������������B�B��Kfmevkdbc
Y�B��Kfmevkdbc

2WY5HF���GRF
Hl\_l�Z\lhjh\

gZ�Hlau\ �abxgv������]��
h klZlv_�B�B��Kfmevkdh]h��Y�B��Kfmevkdh]h�©:kl_jhb^�:ihnbk��

w\hexpby�hj[blu�b \hafh`gh_�bkihevah\Zgb_ª��ij_^klZ\e_gghc�\
`mjgZe�©Dhkfbq_kdb_�bkke_^h\ZgbyªHl\_qZ_f�ih�Z[aZpZf�Hlau\Z��dhlhjuf�fu�ijbk\hbeb�ihjy^dh\u_�ghf_jZ�

���©GZqZevgu_�we_f_glu�hj[blu�:ihnbkZ b bo�g_hij_^_e_gghklb�\aylu�k kZclZ�
eZ[hjZlhjbb� j_Zdlb\gh]h� ^\b`_gby� �KWWS���VVG�MSO�QDVD�JRY�VEGE�FHL"VVWU $SRSKLV�RUE O���
H^gZdh�Z\lhju�jZ[hlu�g_�mqblu\Zxl�w\hexpbx�hrb[hd�gZqZevguo�we_f_glh\�hj[blu�
kh� \j_f_g_f�� hrb[hqgh� iheZ]Zy�� qlh� g_hij_^_e_gghklb� \ ljZ_dlhjbb� :ihnbkZ�
h[mkeh\e_gu� bkdexqbl_evgh� g_kh\_jr_gkl\hf� qbke_gguo� f_lh^h\� bkke_^h\Zgby�
w\hexpbb�� Hkgh\ghc� \deZ^� \ g_hij_^_e_gghklv� ljZ_dlhjbb� \ghkblky� hrb[dZfb�
gZqZevguo� ^Zgguo�� mf_gvrblv� dhlhju_� \ gZklhys__� \j_fy� g_\hafh`gh�� < ^Zgghc�
kblmZpbb�g_evay�h]jZgbqblvky�lhevdh�bkke_^h\Zgb_f�w\hexpbb�ghfbgZevghc�hj[blu��
g_h[oh^bfh jZkkfZljb\Zlv�w\hexpbx�^h\_jbl_evghc�h[eZklbª�

�����Hrb[db�gZqZevguo�mkeh\bcHrb[db� gZqZevguo� we_f_glh\� hj[blu� :ihnbkZ� j_Zebamxlky� \ hrb[dZo�
gZqZevguo� mkeh\bc� ^ey� g_]h� ijb� bgl_]jbjh\Zgbb� ^bnn_j_gpbZevguo� mjZ\g_gbc� ����
�nhjfmeZ�gZr_c�klZlvb���<ebygb_�hrb[hd �beb�hlebqbc��gZqZevguo�mkeh\bc�l_eZ�gZfb�
bkke_^h\Zgh� ijb� j_r_gbb� jy^Z� aZ^Zq�� gZijbf_j�� \ aZ^Zq_� hilbfZevgh]h� ihe_lZ� d
Khegpm� k bkihevah\Zgb_f� ]jZ\bfZg_\jZ� m <_g_ju� >�@� b \ aZ^Zq_� h[� w\hexpbb�
Kheg_qghc� kbkl_fu� gZ� bgl_j\Ze_� ����feg�� e_l� >�@��< i_j\hc� aZ^Zq_� g_agZqbl_evgu_�
baf_g_gby� gZqZevguo� mkeh\bc� ijb\h^beb� d kms_kl\_gguf� baf_g_gbyf� dhg_qghc�
ljZ_dlhjbb� dhkfbq_kdh]h� ZiiZjZlZ�� \h� \lhjhc� ± [he__� kms_kl\_ggh_� baf_g_gb_�
gZqZevguo�mkeh\bc�kms_kl\_ggh�g_�baf_gy_l�w\hexpbx�Kheg_qghc�kbkl_fu�

LZdbf� h[jZahf�� \ebygb_� gZqZevguo� mkeh\bc� gZfb� ohjhrh� bamq_gh� dZd�
l_hj_lbq_kdb��lZd�b \ fgh]hqbke_gguo�qbke_gguo�wdki_jbf_glZo��Ihwlhfm�\ dhgp_�i����
gZr_c�klZlv_�gZ�hkgh\_�kjZ\g_gby�k j_amevlZlZfb�jZ[hlu�*HRUJLQL�HW DO >�@�fu�ijbreb�d
\u\h^m�� qlh� ^Zevg_cr__� mlhqg_gb_� we_f_glh\ hj[blu� g_� ijb\_^ml� kms_kl\_gghfm�
baf_g_gbx� ihemq_gguo� gZfb� j_amevlZlh\� �ih^� kms_kl\_gguf� baf_g_gb_f� ^\b`_gby�
ihgbfZ_f� lZdh_�� dhlhjh_� ijb\h^bl� dh� \lhjhfm� k[eb`_gbx� gZ� jZkklhygbb��
khihklZ\bfh_�k jZkklhygb_f�i_j\h]h�k[eb`_gby��

< \ur_ijb\_^_gghf� Z[aZp_� j_p_ga_gl� ml\_j`^Z_l�� ³Hkgh\ghc� \deZ^� \
g_hij_^_e_gghklv� ljZ_dlhjbb� \ghkblvky� hrb[dZfb� gZqZevguo� ^Zgguo«� ´�� >ey�
:ihnbkZ� wlh� ml\_j`^_gb_� [ueh� [u� kijZ\_^eb\uf� \ ����� ]�� dh]^Z� [ueb� ihemq_gu�
i_j\u_� agZq_gby� we_f_glh\� hj[blu� :ihnbkZ�� JZkq_lu� ih� gbf� ^Zeb� klhedgh\_gb_
:ihnbkZ� k A_fe_c� \ ����� ]��>Zevg_cr__�mlhqg_gb_� we_f_glh\�hj[blu�^_ckl\bl_evgh�
ijb\_eb�d kms_kl\_gghfm�baf_g_gbx� ljZ_dlhjbb�:ihnbkZ��\uykgbehkv��qlh�\ ����� ]
klhedgh\_gby� g_� [m^_l�� Mlhqg_gb_� gZqZevguo� ^Zgguo�� gZqbgZy� k ����� ]�� m`_� g_�
ijb\h^bl�d kms_kl\_gguf�baf_g_gbyf�^\b`_gby�:ihnbkZ��>ey�ih^l\_j`^_gby�wlh]h�
iheh`_gby�fu�ijh\_eb�^hihegbl_evgu_�bkke_^h\Zgby�ih�\ebygbx�gZqZevguo�mkeh\bc��
j_amevlZlu�dhlhjuo�ijb\_^_gu�\ i����

�����Hrb[db�f_lh^h\�bgl_]jbjh\ZgbyG_hij_^_e_gghklb� \ ljZ_dlhjbb�:ihnbkZ� b oZhlbqghklv� _]h� ^\b`_gby� aZy\e_gZ�
Z\lhjZfb� jZ[hl� >�F��F��F��F���F�@� �kkuedb� gZr_c� klZlvb��� Wlb� Z\lhju� ml\_j`^Zxl� h
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oZhlbqghklb� ^\b`_gby� :ihnbkZ� ihke_� k[eb`_gby�� < jy^_� f_kl� gZr_c� klZlvb� gZ�
hkgh\Zgbb� ihemq_gguo� j_amevlZlh\� fu� h[tykgbeb� ijbqbgu� \u\h^h\� h oZhlbqghklb�
Hgb� h[mkeh\e_gu� g_kh\_jr_gkl\hf� f_lh^h\� bgl_]jbjh\Zgby�� GZrb� \u\h^u� lZd`_�
ih^l\_j`^Z_l� Kfbjgh\� ?�:�� >�@�� dhlhjuc� ijh\_e� bkke_^h\Zgb_� jZaebqguo� f_lh^h\��
<u\h^u� Kfbjgh\Z� <�:�� fu� ijb\h^bf� \h� \\_^_gbb� gZr_c� klZlvb�� LZd� qlh� lhqghklv�
bgl_]jbjh\Zgby� \ aZ^ZqZo� k[eb`_gby� y\ey_lky� \lhjc� ijbqbghc� ih]j_rghklb��
GZijbf_j�� Z\lhju� >�k@� �beb� >�@�� ba� 1$6$� \ i�� ��������� ^ey� ijh\_jdb� lhqghklb�
bgl_]jbjh\Zgby�\uihegbeb�[he__�lhqgu_�\uqbke_gby�k q_l\_jghc�^ebghc�qbkeZ������
ELW��� JZagbpZ� ^ey� jZkklhygby� k[eb`_gby� k j_r_gb_f� k ^\hcghc� lhqghklvx� khklZ\beZ�
������df�^ey������] b �������df�^ey������]��< g_dhlhjuo�lhqdZo�wlb�Z\lhju�hlf_qZxl�b
[he__�kms_kl\_ggh_�jZkoh`^_gb_��

< gZr_c� klZlv_� \k_� \uqbke_gby� \uihegyebkv� k q_l\_jghc� ^ebghc� qbkeZ�� Z ^ey�
ijh\_jdb� h^gh� j_r_gb_� \uiheg_gh� k ^\hcghc ^ebghc�� b dZd� ihdZaZgh� \ klZlv_�
jZkklhygb_�k[eb`_gby�\ �����] �kf��lZ[e�� ���mf_gvrbehkv�gZ� �������df��Z j_amevlZlu�
bgl_]jbjh\Zgby�aZ�����e_l�gZ�]jZnbd_�Jbk��Z g_�baf_gbebkv�

�����Hrb[db�iheh`_gby�l_e��\ha^_ckl\mxsbo�gZ�Zkl_jhb^Djhf_�hlf_q_gguo�^\mo�nZdlhjh\�\ ih]j_rghklv�ljZ_dlhjbb�\ghkyl�\deZ^�fgh]b_�
^jm]b_�nZdlhju��<ebygb_�fgh]bo�nZdlhjh\� bkke_^h\Zgh� \ jZ[hl_� >�F@�� b jy^� ba� gbo�
bkke_^h\Zgh� \ gZr_c� klZlv_�� GZah\_f� lj_lvbf� nZdlhjhf� iheh`_gb_� l_e�� dhlhju_�
\ha^_ckl\mxl�gZ�Zkl_jhb^��>ey�hij_^_e_gby�ih]j_rghkl_c�iheh`_gby�l_e�Z\lhju�>�F@�
jZkkqblZeb� ^\b`_gb_�:ihnbkZ� lZd`_� k ihfhsvx� wn_f_jb^�'(���� DZd� ]h\hjblky� \
klZlv_� >�F@�� wn_f_jb^u� '(��� ih^h]gZgu� d j_amevlZlZf� baf_j_gbc� iheh`_gbc� l_e��
dhlhju_�k^_eZgu�\ l_q_gb_�g_kdhevdbo�klhe_lbc�\dexqbl_evgh�ih������]��Wn_f_jb^u�
'(��� \dexqZxl�^hihegbl_evgu_����e_l�gZ[ex^_gbc��ih������]����DZd�ihdZaZgh�gZ�)LJ��
��bo�klZlvb��iheh`_gby�l_e��dhlhju_�hgb�bkihevamxl�ba�wn_f_jb^�'(�����ijb\h^yl�d
gZb[hevrbf� ih]j_rghklyf� \ ljZ_dlhjbb� :ihnbkZ�� hgb� gZ� ihjy^hd� ij_\urZxl�
ih]j_rghklb�hl�^jm]bo�nZdlhjh\��< i�����������klZlvb�>�F@�h ih]j_rghklb�wlh]h�nZdlhjZ�
ijb\_^_gu�lZd`_�dhgdj_lgu_�^Zggu_��I_j_kq_l�^\b`_gby�:ihnbkZ�k iheh`_gbyfb�l_e�
ba� wn_f_jb^�'(��� ijb\_e� d baf_g_gbx� jZkklhygby� k[eb`_gby� \ ����� ] gZ� �df�b \
�����] gZ��������df�

< gZklhys__�\j_fy�\k_�jZagh\b^ghklb�wn_f_jb^�y\eyxlky�ZiijhdkbfZpbhggufb�
kbkl_fZfb��ih^h]gZggufb�d bf_xsbfky�^Zgguf�gZ[ex^_gby��:\lhju�>�F@�ieZgbjmxl�
h[gh\eylv� [Zam� gZ[ex^_gbc� b kh\_jr_gkl\h\Zlv� wn_f_jb^u� k_jbb� '(�� qlh[u�
mf_gvrblv�ih]j_rghklb�ij_^kdZaZgguf�ih�gbf�iheh`_gbyf�l_e�

Fu� ih^jh[gh� hklZgh\bebkv� gZ� wlhf� \hijhk_� ^ey� lh]h�� qlh[u� h[tykgblv�
ij_bfms_kl\Z�gZr_]h�kihkh[Z�j_r_gby�aZ^Zqb��LZd�dZd�\ gZr_c�klZlv_�iheh`_gb_�l_e�
fu� hij_^_ey_f� \ j_amevlZl_� bgl_]jbjh\Zgby� ^bn�� mjZ\g_gbc� bo� ^\b`_gby�� lh� wlZ�
ih]j_rghklv m gZk� hlkmlkl\m_l�� ;_amkeh\gh�� ijb� bgl_]jbjh\Zgbb� mjZ\g_gbc� ����
kms_kl\m_l�fgh]h�nZdlhjh\��ijb\h^ysbf�d ih]j_rghklb��Gh�wlb�nZdlhju�^jm]b_��dZd�b
f_lh^�\uqbke_gbc�^jm]hc��Ihwlhfm�ihemq_ggu_�\ gZr_c�klZlv_�j_amevlZlu�iha\heyxl�
ijh\_jblv�j_amevlZlu��ihemq_ggu_�ljZ^bpbhggufb�f_lh^Zfb�

< ihke_^g_f� ij_^eh`_gbb� i�� �� j_p_ga_gl� kqblZ_l� g_h[oh^bfuf� mqblu\Zlv�
w\hexpbx�gZqZevguo�we_f_glh\��GZ�wlh�ij_^eh`_gb_�fu�hl\_lbf�\ i����

�� ©Bkke_^h\Zgb_� w\hexpbb� \ j_p_gabjm_fhc� jZ[hl_ ijh\h^blky� iml_f�
qbke_ggh]h� bgl_]jbjh\Zgby mjZ\g_gbc� ^\b`_gby� aZ^Zqb� ��� l_e� �Khegp_�� [hevrb_�
ieZg_lu��Iemlhg�� EmgZ��:ihnbk�� f_lh^hf�� hkgh\Zgghf� gZ� jy^Zo� L_cehjZ��H^gZdh� \
jZ[hl_�g_�ijb\h^blky�gbdZdbo�hp_ghd�lhqghklb�bgl_]jbjh\Zgby�gZ�bgl_j\Ze_������e_l��
Djhf_� lh]h�� ke_^m_l� hlf_lblv�� qlh� b^_y� bkihevah\Zgby� jy^h\� L_cehjZ� \ qbke_gghf�
bgl_]jbjh\Zgbb�g_�gh\Z��gZijbf_j��>�@�ª�

�����Ih]j_rghklv�\uqbke_gby�aZ������e_l



��

< i�� ��� Z lZd`_� \ i�� �� b lZ[e�� �� gZr_c� klZlvb� ijb\_^_gu� jZaghh[jZagu_�
^hdZaZl_evkl\Z� ^hklh\_jghklb� gZrbo� j_r_gbc�� < qZklghklb�� ijb� bgl_]jbjh\Zgbb� gZ�
bgl_j\Ze_� ����e_l�j_r_gby�[ueb� \uiheg_gu� k rZ]Zfb�G7� ��Â���� ]h^Z�b �Â���� ]h^Z��
Q_j_a� ��� e_l�ihke_�gZqZeZ�bgl_]jbjh\Zgby� hlghkbl_evgZy� jZagbpZ� jZkklhygbc�f_`^m�
:ihnbkhf�b A_fe_c�khklZ\beZ�/5��� ��Â������Ijb�bgl_]jbjh\Zgbb�gZ�bgl_j\Ze_������e_l�hlghkbl_evgh_�baf_g_gb_�fhf_glZ�dhebq_kl\Z�/0]�� �����Â�������DZd�\b^gh�ba�j_r_gby���
lZ[e����wlZ�\_ebqbgZ�ij_\urZ_l�\_ebqbgm�/0]� ijb�bgl_]jbjh\Zgbb�gZ�bgl_j\Ze_�����e_l�\ ���jZa�� l�_��ih]j_rghklv�ijb�q_l\_jghc�^ebg_�qbkeZ�ijhihjpbhgZevgZ�\j_f_gb��
LZd� dZd� ^h \lhjh]h� k[eb`_gby� k A_fe_c� \ 7(  � ���� ]h^m�hl�gZqZeZ�bgl_]jbjh\Zgby�m:ihnbkZ� k[eb`_gbc� k ^jm]bfb� l_eZfb� g_� [ueh�� lh�fh`gh� kqblZlv�� qlh�ih]j_rghklv�
jZkklhygby� _]h� ^h� A_feb� baf_gy_lky� ijhihjpbhgZevgh� \j_f_gb�� Ijb� jZkklhygbb�
\lhjh]h� k[eb`_gby� 5PLQ(�  � ����� df� ih]j_rghklv� \ jZkklhygbb� [m^_l� û5  /5��7(
5PLQ(���� ������df��WlZ�ih]j_rghklv�jZkklhygby�\lhjh]h�k[eb`_gby�h[mkeh\e_gZ�lhevdh�
hrb[dZfb�\uqbke_gbc�

�����Bkihevah\Zgb_�jy^h\�L_cehjZKh]eZkgu��b^_y�g_�gh\Z��GZ�jy^Zo�L_cehjZ�hkgh\Zgu�\k_�qbke_ggu_�jZaghklgu_�
f_lh^u�� gh� dZ`^uc� ba� gbo� hlebqZ_lky� Ze]hjblfbq_kdhc� j_ZebaZpb_c�� Djhf_� lh]h�
kms_kl\m_l�jZagu_�ijh]jZffgu_�j_ZebaZpbb�h^gh]h�b lh]h�`_�Ze]hjblfZ��GZr�f_lh^�
�g_�jZaghklguc��b ijh]jZffZ�*DODFWLFD�jZajZ[Zlu\Zebkv����e_l��b \ gbo�\eh`_gu�gZrb�
jZajZ[hldb�ih�f_oZgbd_��fZl_fZlbd_�b ijh]jZffbjh\Zgbx�gZ�ijhly`_gbb����e_l�

< f_lh^_�jy^h\�L_cehjZ�Kl_nn_gkhgZ��JLK���dhlhjuc�jZa\beb�<�N��Fyqbg�b H�:��
Kbah\Z� ^ey� j_r_gby� aZ^Zqb� ]jZ\blZpbhggh]h� \aZbfh^_ckl\by� KhegpZ� b ieZg_l��
ijhba\h^gu_� \uqbkeyxlky� ih� j_dmjj_glguf� nhjfmeZf� b mjZ\g_gby� j_rZxlky� \
]_ebhp_gljbq_kdhc� kbkl_f_�� < ijh]jZff_� *DODFWLFD ijhba\h^gu_� \uqbkeyxlky� ih�
ZgZeblbq_kdbf� \ujZ`_gbyf�b bgl_]jbjmxlky� mjZ\g_gby� ^\b`_gby� \k_o� l_e�� \dexqZy�
Khegp_��Kms_kl\mxl�b ^jm]b_�hlebqby��h[mkeh\e_ggu_�\ur_mihfygmlhc�ijbqbghc�

���©< jZ[hl_�mqblu\Z_lky�\ebygb_�lhevdh�KhegpZ��[hevrbo�ieZg_l��IemlhgZ�b
Emgu��Gh� gZ� iheh`_gb_�:ihnbkZ� aZf_lgh_� \ebygb_� hdZau\Zxl� djmigu_� Zkl_jhb^u��
k`Zlb_�A_feb��\ fhf_gl�l_kgh]h�k[eb`_gby���k\_lh\h_�^Z\e_gb_�b ^jm]b_�nZdlhju�>�@ª�

<h� \\_^_gbb� gZr_c� klZlvb� ihke_� ZgZebaZ� ebl_jZlmju�fu� ijb\h^bf� ke_^mxsbc�
\u\h^�

³BlZd�� ijb� jZkq_l_� ljZ_dlhjbb� :ihnbkZ� bgl_]jbjh\Zebkv� mjZ\g_gby�
\hafms_ggh]h� ^\b`_gby� >�k�� �k�� ��k@�� Z iheh`_gb_� hklZevguo� l_e�bkihevah\Zebkv�ba�
wn_f_jb^��Ijbf_gyebkv�jZaghklgu_�f_lh^u�bgl_]jbjh\Zgby��dhlhju_�ijb�k[eb`_gbb�
l_e�� ^Zxl� [hevrb_� ih]j_rghklb� hij_^_e_gby� \ukrbo� ijhba\h^guo�� >h[Z\e_gb_� d
hkgh\ghfm�gvxlhgh\kdhfm�]jZ\blZpbhgghfm�\ha^_ckl\bx�^jm]bo�keZ[uo�\ha^_ckl\bc�
ijb\h^bl�d mkeh`g_gbx�aZ^Zqb�b d m\_ebq_gbx�g_hij_^_e_gghklb�ljZ_dlhjbb��Fgh]b_�
keZ[u_� \ha^_ckl\by� g_� bf_xl� ^hklZlhqgh]h� dhebq_kl\_ggh]h� h[hkgh\Zgby�� Ihwlhfm�
ijb�mq_l_� wlbo�\ha^_ckl\bc�bkihevamxlky� wdki_jlgu_�hp_gdb��B kZfh_�kms_kl\_ggh_�
wlh� lh�� qlh� ih]j_rghklv� j_r_gby� aZ^Zqb� h ^\b`_gbb� Zkl_jhb^Z� ijb� gvxlhgh\kdhf�
\aZbfh^_ckl\bb� gZ� ihjy^db� ij_\urZxl� ^h[Z\db� hl� fZeuo� ^hihegbl_evguo�
\ha^_ckl\bc´�

LZdbf� h[jZahf�� \ gZklhys__� \j_fy� kblmZpby� lZdh\Z�� qlh� g_h[oh^bfh� memqrZlv�
j_r_gb_�aZ^Zqb�h ^\b`_gbb�l_e�ijb�gvxlhgh\kdhf�\aZbfh^_ckl\bb��< i_j\mx�hq_j_^v�
g_h[oh^bfh� mf_gvrblv� ih]j_rghklv� hlf_q_gguo� lj_o� nZdlhjh\�� Djhf_� lh]h��
kms_kl\mxl� _s_� ^jm]b_� nZdlhju� ih]j_rghklb�� dhlhju_� \ ]eZ\ghf� gvxlhgh\kdhf�
\aZbfh^_ckl\bb�g_h[oh^bfh�mkljZgylv��Ihke_�wlh]h�fh`gh�mqblu\Zlv�^hihegbl_evgu_�
keZ[u_�\ha^_ckl\by��hlf_q_ggu_�j_p_ga_glhf�

�� ©Dhhj^bgZlu� b dhfihg_glu� kdhjhklb� gZ� gZqZevguc fhf_gl� \j_f_gb�
ihemq_gu�Z\lhjZfb�jZ[hlu�ba�wn_f_jb^u�'(�����DZd�kijZ\_^eb\h�aZf_q_gh�\ jZ[hl_�



��

dhhj^bgZlu� b dhfihg_glu� kdhjhklb� hij_^_eyxlky� ba� '(��� k g_dhlhjhc�
ih]j_rghklvx��Gh�kh\f_klgh_�bgl_]jbjh\Zgb_�mjZ\g_gbc�^\b`_gby�[hevrbo�ieZg_l�k
gZqZevgufb� ^Zggufb� ba� nhg^Z� '(��� g_� ba[Z\ey_l� hl� hrb[hd�� [he__� lh]h� hgb�
m\_ebqb\Zxlky�\ke_^kl\b_�hrb[db�hdjm]e_gbyª�

G_h[oh^bfh� jZaebqZlv� ih]j_rghklb� dhhj^bgZl� b kdhjhkl_c� l_e�� \ayluo� ba�
wn_f_jb^� k_jbb�'( beb� ^jm]bo� k_jbc��Dh]^Z�fu� bkihevam_f� bo� \ gZqZevgmx� wihom��
gZijbf_j� \ ����� ]��� dZd�gZqZevgu_� mkeh\by� mjZ\g_gbc� ����� wlb� ^Zggu_� [ebadb� d [Za_�
gZ[ex^_gbc�� Hgb� ihemq_gu� \ j_amevlZl_� ZiijhdkbfZpbb� ^Zgguo� gZ[ex^_gby� gZ�
bgl_j\Ze_�\j_f_gb�g_kdhevdbo�khl�e_l�ih�hij_^_e_gghc�l_hjbb��Ihwlhfm�hgb�y\eyxlky�
^Z`_� [he__� lhqgufb�� q_f� ^Zggu_� gZ[ex^_gby�� l�d�� hrb[db� gZ[ex^_gby� ijb�
ZiijhdkbfZpbb�\ agZqbl_evghc�f_j_�mkljZgyxlky�

Gh� dh]^Z� bkihevamxl� ^Zggu_� wn_f_jb^� \g_� bo� [Zau� gZ[ex^_gby�� bo� hrb[db�
fgh]hdjZlgh� jZklml� b l_f� [hevr_�� q_f� fhf_gl� \j_f_gb� hlklhbl� hl� \j_f_gb [Zau�
gZ[ex^_gbc��H[�wlhf�fu�m`_�]h\hjbeb�\ i�����dZd�h ��_f�nZdlhj_�ih]j_rghkl_c�

Hrb[db� hdjm]e_gbc� b ^j�� \uqbkebl_evgu_� hrb[db� \ ijh]jZff_� *DODFWLFD�
dhgljhebjmxlky�hlghkbl_evguf�baf_g_gb_f�fhf_glZ�dhebq_kl\Z�^\b`_gby�/0] b��dZd�ihdZaZgh� \ klZlv_� �lZ[e�� ��� gZ� bgl_j\Ze_� ���� e_l� /0] ����Â����� �j_r_gb_� ���� Fu�
i_j_kqblZeb� k rZ]hf� \ ��� jZa� f_gvr_� �j_r_gb_� ��� b ihemqbeb� /0] ����Â������� l�_\_ebqbgZ /0] mf_gvrbeZkv� gZ� �� ihjy^dh\� wlh� k\b^_l_evkl\m_l� h[� khhl\_lkl\mxs_f�
mf_gvr_gbb� ih]j_rghkl_c� dhhj^bgZl� b kdhjhkl_c�� LZd� dZd� j_amevlZlu� j_r_gby� ��
ijZdlbq_kdb� g_� baf_gbebkv�� lh� wlh� k\b^_l_evkl\m_l� h lhf�� qlh� \uqbkebl_evgu_�
ih]j_rghklb�g_kms_kl\_ggu�

��� ©LZdbf� h[jZahf�� jZkkfZljb\Z_fZy� jZ[hlZ g_� fh`_l� [ulv� him[ebdh\ZgZ� \
`mjgZe_� ©Dhkfbq_kdb_� bkke_^h\Zgbyª� [_a� k_jv_aghc� ^hjZ[hldb�� \ qZklghklb� [_a�
jZkkfhlj_gby�h[eZklb�\hafh`guo�^\b`_gbc�Zkl_jhb^Z���������:ihnbkª�

�����H[�h[eZklb�\hafh`guo�^\b`_gbc�Zkl_jhb^Z��\ kh\j_f_gghf�ihgbfZgbb�G_h[oh^bfh� jZaebqZlv� ih]j_rghklv� gZqZevguo� mkeh\bc� b h[eZklv� \hafh`guo�
^\b`_gbc� Zkl_jhb^Z� �\ kh\j_f_gghf� ihgbfZgbb��� < gZklhys__� \j_fy� \ jZ[hlZo� ih�
Zkl_jhb^Zf� k e_]dhc� jmdb� Z\lhjh\� >�F@� ba� 1$6$� fgh]b_� bkke_^h\Zl_eb�
khkj_^hlhqbebkv�gZ�ihbkd_�iZjZf_ljh\�^\b`_gby�Zkl_jhb^Z��ijb�dhlhjuo�\hafh`gh�_]h�
klhedgh\_gb_�k A_fe_c��GZqZevgu_�mkeh\by�^ey�Zkl_jhb^Z�hij_^_eyxlky�ba�we_f_glh\�
_]h� hj[blu�� dhlhju_� ba\_klgu� k g_dhlhjhc� ih]j_rghklvx� 1�� GZijbf_j�� \_ebqbgZ�
wdkp_gljbkbl_lZ� H HQ�1H�� ]^_� HQ ± ghfbgZevgh_� agZq_gb_� wdkp_gljbkbl_lZ�� Z 1H ±
kj_^g_d\Z^jZlbqgh_� hldehg_gb_� ijb� h[jZ[hld_� g_kdhevdbo� khl_g� gZ[ex^_gbc
Zkl_jhb^Z��< wlbo�jZ[hlZo�ihbkd�iZjZf_ljh\�klhedgh\_gby�\_^ml�\ h[eZklb�\hafh`guo�
^\b`_gbc� Zkl_jhb^Z� �1�� gZijbf_j� ^ey� wdkp_gljbkbl_lZ�� gZqZevgu_� mkeh\by�
\uqbkeyxlky� \ h[eZklb� H HQ��1H��Ba� g_z� kemqZcguf� h[jZahf� \u[bjZxl� ��� luk��� Z \
g_dhlhjuo�jZ[hlZo�����luk���gZ[hjh\�gZqZevguo�mkeh\bc��l�_��\f_klh�h^gh]h�Zkl_jhb^Z�
jZkkfZljb\Zxl� ^\b`_gb_� ��� beb� ���� luk�� Zkl_jhb^h\�� G_dhlhju_� ba� gbo� fh]ml�
klhedgmlvky� k A_fezc�� Ih� bo� dhebq_kl\m� hij_^_eyxl� \_jhylghklv� klhedgh\_gby�
Zkl_jhb^Z�k A_fe_c�

LZdZy� klZlbklbq_kdZy� ihklZgh\dZ� fZl_fZlbq_kdb� g_\_jgZ� b [_kihe_agZ� ^ey�
ijZdlbdb�� Ijb� gZebqbb� fgh]bo� baf_j_gbc� iZjZf_ljZ�� ghfbgZevgZy� _]h� \_ebqbgZ��
gZijbf_j�� HQ y\ey_lky� gZb[he__� \_jhylghc�� Ihwlhfm� ljZ_dlhjby�� jZkkqblZggZy� ih�
ghfbgZevguf� gZqZevguf� mkeh\byf� �GM�� y\ey_lky� gZb[he__� \_jhylghc�� LjZ_dlhjby��
jZkkqblZggZy� k g_[hevrbf� hldehg_gb_f� hl� ghfbgZevguo� GM�� y\ey_lky� f_g__�
\_jhylghc�� Z \_jhylghklv� ljZ_dlhjbb� ihkqblZgghc� ih� iZjZf_ljZf� ]jZgbpu� h[eZklb�
hldehg_gbc��l�_��ih�H HQ�1H��klj_fblky�d gmex��LjZ_dlhjbyf�`_�k GM��hij_^_e_gguf�ih�iZjZf_ljZf��dhlhju_�\ ljb�jZaZ�[hevr_�\hafh`guo�bo�hldehg_gbc��l�_��ih�H HQ��1H���k



��

ihabpbc�fZl_fZlbdb�g_h[oh^bfh�ijbk\Zb\Zlv�hljbpZl_evgmx�\_jhylghklv��Z k ihabpbb�
ijZdlbdb�± hgb�[_kkfuke_ggu�

LZdb_� klZlbklbq_kdb_� bkke_^h\Zgby� ihe_agu� \ ^bgZfbd_� [hevrh]h� dhebq_kl\Z�
l_e��Ijb\_^m�ijbf_j��< ;_ehnbgkdmx�\hcgm�����������]]��^ey�jZajmr_gby�h^gh]h�^hlZ�
ebgbb�FZgg_j]_cfZ� lj_[h\Zehkv� \ kj_^g_f� �� ijyfuo� ihiZ^Zgbc� ����ff kgZjy^Z��<
kj_^g_f� h^gh� ihiZ^Zgb_� ijboh^blky� gZ� ��� \uklj_eh\��Wlb� ^Zggu_� [ueb�ihemq_gu� \
j_amevlZl_� klZlbklbq_kdbo� bkke_^h\Zgbc� [hevrh]h� qbkeZ� \uklj_eh\�� G_� bf_y� wlbo�
^Zgguo�� ebgby�FZgg_j]_cfZ� g_� fh]eZ� [ulv� jZajmr_gZ�� : agZy� wlb� oZjZdl_jbklbdb�
klj_ev[u� fh`gh� hij_^_eblv� g_h[oh^bfh_� dhebq_kl\h� hjm^bc� b kgZjy^h\��
aZieZgbjh\Zlv� bo� ijhba\h^kl\h�� ihkljhblv� ^hjh]b� ^ey� ^hklZ\db� hjm^bc�� hij_^_eblv�
dhebq_kl\h� hkgh\guo� b \kihfh]Zl_evguo� \h_gguo� ih^jZa^_e_gbc�� ih^]hlh\blv�
ijh^h\hevkl\b_�b nmjZ`�^ey�ehrZ^_c�b l�^�

< wlhf�kemqZ_�klZlbklbq_kdb_�bkke_^h\Zgby�^bgZfbdb�fgh`_kl\Z�kgZjy^h\�^Zxl�
ihe_agu_� agZgby�� Gh� ij_^klZ\bf k_[_� ^jm]hc� kemqZc�� bf__lky� h^bg� ����ff kgZjy^��
ijyfh_� ihiZ^Zgb_� dhlhjh]h� jZajmrbl� ^hl�� A^_kv� klZlbklbq_kdb_� bkke_^h\Zgby�
[_kkfuke_ggu�� bkihevah\Zlv� fh`gh� lhevdh� h^bg� kgZjy^�� Ihwlhfm� gm`gh�
khkj_^hlhqblvky� gZ� bkke_^h\Zgbb� h[klhyl_evkl\�� dhlhju_� h[_ki_qb\Zxl _]h� lhqguc�
ihe_l��>hklb]gmlv�bo�ihgbfZgby��kha^Zlv�mkeh\by�^ey�bo�j_ZebaZpbb��aZl_f�\uklj_eblv�
b jZajmrblv�^hl�

�����H ih]j_rghklb�gZqZevguo�mkeh\bcBlZd��\hajZsZykv�d Zkl_jhb^m��ih\lhjbf��hg�g_�khklhbl�ba�fgh]bo�l_e��Z y\ey_lky�
h^gbf� l_ehf�� Ihwlhfm� gm`gh bkke_^h\Zlv� l_� h[klhyl_evkl\Z�� dhlhju_� iha\heyl�
jZkkqblZlv� _]h� lhqgmx� ljZ_dlhjbx�� Jy^� h[klhyl_evkl\� bkke_^h\Zgh� \ gZr_c� klZlv_��
J_p_ga_glZ�bgl_j_km_l�\hijhk�\ebygby�GM�gZ�^\b`_gb_�Zkl_jhb^Z��K p_evx�hl\_lZ�gZ�
wlhl� \hijhk� fu� ijh\_eb� ^hihegbl_evgu_� bkke_^h\Zgby�� Hgb� ij_^klZ\e_gu� \
^hihegbl_evghf�iZjZ]jZn_�klZlvb�����<ebygb_�gZqZevguo�mkeh\bc�

K mq_lhf� ih`_eZgby� j_p_ga_glZ� \ gZrm� klZlvx� \\h^blky� wlhl� iZjZ]jZn��
bgnhjfZpby� h lhqghklb� bgl_]jbjh\Zgby� gZ� bgl_j\Ze_� ����� e_l�� Z lZd`_� g_dhlhjZy�
dhjj_dpby�l_dklZ��\ua\ZggZy�wlbfb�^hiheg_gbyfb�

Ebl_jZlmjZ
��� Kfmevkdbc� B�B�� HilbfbaZpby� iZkkb\ghc� hj[blu� k ihfhsvx� ]jZ\bfZg_\jZ� ���
Dhkfbq_kdb_�Bkke_^h\Zgby��������lhf������ ���k�����±����
���F_evgbdh\�<�I���Kfmevkdbc�B�B��:kljhghfbq_kdZy� l_hjby�e_^gbdh\uo�i_jbh^h\��
Gh\u_� ijb[eb`_gby�� J_r_ggu_� b g_j_r_ggu_� ijh[e_fu� ± Gh\hkb[bjkd��
:dZ^_fbq_kdh_�ba^�\h�©=_hª��������± ���k��Dgb]Z�gZ�^\mo�yaudZo��K h[jZlghc klhjhgu��
0HOQLNRY�9�3���6PXOVN\�-�-� $VWURQRPLFDO�WKHRU\�RI�LFH�DJHV��1HZ�DSSUR[LPDWLRQV��6ROXWLRQV�
DQG�FKDOOHQJHV��± 1RYRVLELUVN��$FDGHPLF�3XEOLVKLQJ�+RXVH ³*(2´��������± ���S�
���*HRUJLQL� -�'���%HQQHU�/�$�0���2VWUR�6�,���1RODQ�+�&���%XVFK�0�:��3UHGLFWLQJ� WKH�(DUWK�
HQFRXQWHUV�RI���������$SRSKLV����,FDUXV�������Y������SS�������
���Kfbjgh\�?�:��Kh\j_f_ggu_�qbke_ggu_�f_lh^u�bgl_]jbjh\Zgby�mjZ\g_gbc�^\b`_gby�
Zkl_jhb^h\�� k[eb`Zxsboky� k A_fe_c� ��� Hdheha_fgZy� Zkljhghfby� �������FZl_jbZeu�
f_`^mgZjh^ghc�dhgn_j_gpbb� ����k_gly[jy������]��i��L_jkdhe��F_`^mgZjh^guc�p_glj�
Zkljhghfbq_kdbo�b f_^bdh�wdheh]bq_kdbo�bkke_^h\Zgbc�GZpbhgZevghc�ZdZ^_fbb gZmd�
MdjZbgu�b Bgklblml�Zkljhghfbb�J:G��]��GZevqbd�������]���k��������

$S2WY5HG��GRF
Ij_ab^bmf�Jhkkbckdhc�:dZ^_fbb�GZmd
J_^Zdpby�`mjgZeZ�©Dhkfbq_kdb_�bkke_^h\Zgbyª
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�������]�Fhkd\Z��
;�=jmabgkdZy�me�����
L_e�����������M\Z`Z_fuc�Bhkbn�Bhkbnh\bq�
J_^dhee_]by `mjgZeZ�©�Dhkfbq_kdb_�bkke_^h\Zgbyª�hldehgbeZ�<Zrm��kh\f��k

Y�B�Kfmevkdbf���©:kl_jhb^�:ihnbk���w\hexpby�hj[blu�b \hafh`gh_�bkihevah\Zgb_ª�
gZ�hkgh\Zgbb�\lhjh]h�hlau\Z�j_p_ga_glZ�

Dhiby�hlau\Z�j_p_ga_glZ�ijbeZ]Z_lky�
AZf�]e�j_^ZdlhjZ��ijhn_kkhj

�KZahgh\�<�<��

$S5HF���GRF
<lhjhc�hlau\�gZ�klZlvx�B�B��Kfmevkdh]h��Y�B��Kfmevkdh]h�©:kl_jhb^�

:ihnbk��w\hexpby�hj[blu�b \hafh`gh_�bkihevah\Zgb_ª��ij_^klZ\e_gghc�\
`mjgZe�©Dhkfbq_kdb_�bkke_^h\Zgbyª

< j_p_gabjm_fhc� jZ[hl_� ijb\h^blky� bkke_^h\Zgb_� w\hexpbb� hj[blu� Zkl_jhb^Z�
�������� :ihnbk� b jZkkfZljb\Z_lky� \hafh`ghklv� i_j_\_^_gby� Zkl_jhb^Z� gZ�
]_hp_gljbq_kdmx�hj[blm�^ey�^Zevg_cr_]h�bkihevah\Zgby��< ij_^u^ms_f�hlau\_�Z\lhjZf�
[ueb�k^_eZgu�ke_^mxsb_�aZf_qZgby�

��B]ghjbjh\Zgb_�hrb[hd�gZqZevguo�^Zgguo
�� Hlkmlkl\b_� hp_ghd� lhqghklb� bgl_]jbjh\Zgby� b kkuehd� gZ� ^jm]bo� Z\lhjh\�

bkihevamxsbo�ZgZeh]bqgu_�f_lh^u�bgl_]jbjh\Zgby�
�� G_iheghlZ�fh^_eb�kbe�
�� G_dhjj_dlgZy�jZ[hlZ�k dhhj^bgZlZfb�[hevrbo�ieZg_l�
Ijb� wlhf�hkgh\guf� ke_^m_l� kqblZlv�i_j\h_� aZf_qZgb_��[_a�bkijZ\e_gby�dhlhjh]h�

jZ[hlZ�g_ fh`_l�[ulv�him[ebdh\ZgZ��JZkkfhljbf�dZdbf�h[jZahf�aZf_qZgby�[ueb�mql_gu�
Z\lhjZfb�jZ[hlu�

�� :\lhju�jZ[hlu�hp_gbeb�\ebygb_�jZaebqguo�gZqZevguo�^Zgguo�gZ�jZkklhygb_�hl
:ihnbkZ�^ey�A_feb��Jbk����ihdZau\Z_l�kms_kl\_ggu_�jZkoh`^_gby�^\mo�jZkkfhlj_gguo
j_r_gbc� ihke_� k[eb`_gby� ����� ]h^Z�� H^gZdh� wlhl� j_amevlZl� g_� gZr_e� ^he`gh]h
hljZ`_gby� \ jZ[hl_�� ;he__� lh]h�� Z\lhju� ijh^he`Zxl� ml\_j`^Zlv�� qlh� bkke_^h\Zgby
ghfbgZevghc� hj[blu� ^hklZlhqgh� ^ey� ijh]ghaZ� k[eb`_gbc�� ijb\h^y� \ dZq_kl\_
^hdZaZl_evkl\Z� kh\_jr_ggh� g_\_jgmx� bgl_jij_lZpbx� l_hjbb� \_jhylghklb�� <
bgl_jij_lZpbb�Z\lhjh\�jZ[hlu�l_hjby�\_jhylghklb�l_jy_l�ijZdlbq_kdbc�kfuke��l�d��hgb
ml\_j`^Zxl��qlh�\k_]^Z�j_Zebam_lky�lhevdh�gZb[he__�\_jhylgh_�kh[ulb_�

�� Hp_gdb�lhqghklb�bgl_]jbjh\Zgby�ijh\h^bebkv�iml_f�hp_gdb�baf_g_gby�fhf_glZ
dhebq_kl\Z�^\b`_gby�\k_c�Kheg_qghc�kbkl_fu��Ohl_ehkv�[u�ihj_dhf_g^h\Zlv�^hihegblv
bkke_^h\Zgb_�hp_gdZfb�lhqghklb�\_dlhjZ�iheh`_gby�Zkl_jhb^Z��Djhf_�lh]h��\ jZ[hl_
kh\_jr_ggh�hrb[hqgh�f_lh^�bgl_]jbjh\Zgby��hkgh\Zgguc�gZ�jy^Zo�L_cehjZ��gZau\Z_lky
gh\uf�

�� Bkihevam_fZy�fh^_ev�kbe�g_�baf_gbeZkv�b gbdZd�g_�h[hkgh\ZgZ�
�� AZf_qZgb_�g_�mql_gh�
Djhf_� lh]h�� ke_^m_l� hlf_lblv� kms_kl\_ggu_� g_lhqghklb� \ h[ahj_� ebl_jZlmju� �\

qZklghklb�\ jZ[hl_� >��@���kebrdhf�ih^jh[gh_�baeh`_gb_�ba\_klguo�nhjfme�b [hevrh_�
qbkeh�hi_qZlhd�
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB
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< klZlv_�©H KH<?JR?GKL<H<:GBB�G:MQGHC�I?Q:LBª�knhjfmebjh\Zgu�
q_luj_�fhlb\Z�����aZij_l�����h]jZgbq_gghklv�����aZ\bklv�����dhjuklv��ih�dhlhjuf�klZlvy�
g_� ^himkdZ_lky� ^h� gZmqghc� i_qZlb�� < ijbeh`_gghc� ijbibkd_� hgb� y\gh� g_� \b^gu��
H^gZdh� [jhkZ_lky� \ ]eZaZ� g_khhl\_lkl\b_�� I_j_ibkdZ�� ^bkdmkkbb�� ij_bfms_kl\_ggh��
b^ml� k h^gbf� q_eh\_dhf�� AZf�� =eZ\gh]h� J_^ZdlhjZ� <�=�� Dmjlhf�� Z j_r_gb_� h[�
hldehg_gbb�klZlvb�ijbgbfZ_l�^jm]hc�q_eh\_d��Qlh� wlh� ± oZjZdl_jbklbdZ�dhgdj_lgh]h�
q_eh\_dZ� beb� f_lh^� \k_c� kbkl_fu� ± k^_eZlv� \u\h^� fh`gh� [m^_l�� _keb� wlb� kemqZb�
ih\lhjylky�

http://www.ikz.ru/~smulski/smul1/Russian1/FounPhisics/Itogiht.htm
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