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H[t_dlb\ghklv b hp_gdZ ©km[t_dlb\gh]hª�gZ[ex^_gby
\ bkihevah\Zgbb�MA�^_l_dlhjh\�^ey�b^_glbnbdZpbb

b bamq_gby�jmdhdjueuo
���JZaebqgu_ �kbkl_fu �ij_h[jZah\Zgby �mevljZa\mdZ
>_lZevgh_ h[tykg_gb_�l_ogbq_kdh]h�nmgdpbhgbjh\Zgby�b k\hckl\�jZaebqguo�mevljZa\mdh\uo �MA��^_l_dlhjguo
kbkl_f�jZkkfZljb\Z_lky�m :e_gZ��$KOHQ�HW�DO���������N_glhgZ��)HQWRQ��������I_ll_jkhgZ��3HWWHUVRQ�����D������E�
������� A^_kv� `_� ijhkmffbjh\ZgZ� bgnhjfZpby�� g_h[oh^bfZy� ^ey� ihgbfZgby� b bgl_jij_lZpbb� keurbfh]h
bkoh^ys_]h�kb]gZeZ�
����� >_l_dlhjgZy � kbkl_fZ � jZkly`_gby � \h � \j_f_gb �WKH� WLPH� H[SDQVLRQ� GHWHFWRU� V\VWHP��� ijbgbfZy� b
hlpbnjh\u\Zy�kb]gZe��\hkijhba\h^bl�_]h�\ jZklygmlhf�\j_f_gb��NZdlhj�jZkly`_gby� \h� \j_f_gb�fh`_l�bf_lv
ex[h_� agZq_gb_�� h^gZdh�� qZs_� \k_]h� bkihevam_lky� agZq_gb_ ��� beb ���� GZ� \uoh^_� �ih^h[gh� aZf_^e_gghfm
\hkijhba\_^_gbx�fZ]gblhnhgghc� aZibkb�� qZklhlu�[m^ml�gb`_�b bfimevku�^ebgg__��Bkihevamy� agZq_gb_� ��� \
dZq_kl\_�nZdlhjZ�jZkly`_gby��lbibqguc )0�kb]gZe���baf_gyxsbcky�hl ���^h ���d=p�gZ�ijhly`_gbb���fk��[m^_l
\hkijhba\_^_g�dZd�keurbfuc�k f_gyxs_cky�hl���^h�����d=p�qZklhlhc�\ l_q_gbb ���fk�
Nbabq_kdb_�k\hckl\Z�bfimevkZ iheghklvx�khojZgyxlky�\ bkoh^ys_f� kb]gZe_�� qlh�� ke_^h\Zl_evgh��^_eZ_l�_]h
ij_\hkoh^guf� h[t_dlhf� ihke_^mxs_]h� a\mdh\h]h� ZgZebaZ�� JZklygmluc� \h� \j_f_gb� MA� bfimevk� `b\hlgh]h
h[gZjm`b\Z_l�\ k_[_�fgh]h�^_lZe_c��dhlhju_�fh]ml�[ulv�bgl_jij_lbjh\Zgu�kemoh\uf�ZgZebaZlhjhf� q_eh\_dZ
lZd`_�\ ihe_\uo�mkeh\byo��>ZggZy� kbkl_fZ� y\ey_lky�rbjhdhihehkghc�b bgki_dlbjm_l� ihqlb� iheguc�^bZiZahg
qZklhl��bkihevam_fuc�dZ`ZgZfb�
����� >_l_dlhjgZy � kbkl_fZ � qZklhlgh]h � _̂e_gby �WKH� IUHTXHQF\� GLYLVLRQ� GHWHFWRU� V\VWHP�� kqblu\Z_l� pbdeu
\oh^ys_]h�kb]gZeZ��hij_^_eyy�\j_fy�f_`^m�i_j_k_q_gb_f���ihabpbb��b ijh^mpbjm_l�h^gm�\hegm��gZijbf_j��gZ
dZ`^u_����kqblZgguo�pbdeh\��NZdlhj�^_ebl_ev�\ wlhf�kemqZ_�lZd`_�fh`_l�bf_lv�ex[h_�agZq_gb_��gh�^_e_gb_�gZ
��� y\ey_lky� gZb[he__� jZkijhkljZg_gguf�� Lbibqguc� )0� kb]gZe� k qZklhlhc�� f_gyxs_cky� hl� ��� ^h� ��� d=p� \
l_q_gbb �� fk�� [m^_l� \hkijhba\_^_g� dZd� keurbfuc� \ j_Zevghf� \j_f_gb� bkoh^ysbc� kb]gZe� k qZklhlhc�
f_gyxs_cky�hl���^h�����d=p�\ l_q_gbb���fk�

Jbk���� Ko_fZlbq_kdb_�bah[jZ`_gby�khgh]jZff�jZaebqgh]h�lbiZ�kb]gZeh\

� )0�kb]gZe��hl�IUHTXHQF\�PRGXODWHG��±�qZklhlgh�fh^mebjm_fuc�kb]gZe��&)�kb]gZe��hl�FRQVWDQW�IUHTXHQF\��±�kb]gZe�ihklhygghc
qZklhlu��4&)�kb]gZe��hl�TXDVL�FRQVWDQW�IUHTXHQF\��±�kb]gZe�k ihemihklhygghc�qZklhlhc��Ko_fZlbq_kdh_�bah[jZ`_gb_�khgh]jZff
jZaebqgh]h�lbiZ�kb]gZeh\�ij_^klZ\e_gu�gZ�Jbk�����²��a^_kv�b ^Ze__��ijbf��i_j��



< ijhp_kk_� kqblu\Zgby� \j_f_gb� f_`^m� i_j_k_q_gb_f� ��ihabpbb� qZklv� nbabq_kdbo� oZjZdl_jbklbd� kb]gZeZ
�gZijbf_j�� ]Zjfhgbdb� bkoh^gh]h� kb]gZeZ�� l_jy_lky�� Ijhp_kk ©mkj_^g_gbyª� ]jmii� ba� ��� \heg� ^_eZ_l
g_\hafh`guf�bamq_gb_�[ukljuo�qZklhlguo�baf_g_gbc��ijhbkoh^ysbo�\ gZqZe_�beb�\ dhgp_�©)0���iheh]bc�)0�±
)0ª� beb �4&)�)0�� bfimevkh\�� < wlhf� hlghr_gbb�� ^_l_dlhju� qZklhlgh]h� ^_e_gby� ij_^hklZ\eyxl� f_g__
gZ^_`gmx�bgnhjfZpbx�ih�gZqZevguf�b dhgp_\uf�qZklhlZf�\ djmluo�)0�qZklyo�bfimevkh\�
Kb]gZe�fh`_l�[ulv�bkihevah\Zg�^ey�ihke_^mxs_]h�a\mdh\h]h�ZgZebaZ��h^gZdh�mjh\_gv�nbabq_kdhc�^_lZevghklb
kb]gZeZ� ±� gb`_�� q_f�^ey�^_l_dlhjh\� \j_f_ggh]h�jZkly`_gby��>_l_dlhjgZy� kbkl_fZ� qZklhlgh]h�^_e_gby� lZd`_
y\ey_lky�rbjhdhihehkghc�b bgki_dlbjm_l�\_kv�^bZiZahg�qZklhl��\ dhlhjhf�fh]ml�[ulv�aZnbdkbjh\Zgu�kb]gZeu
dZ`Zgh\��Bkoh^ysbc�kb]gZe�ijhba\h^blky�\ j_Zevghf�\j_f_gb�
����� =_l_jh^bgguc �^_l_dlhj �WKH� KHWHURG\QLQJ� GHWHFWRU��fh`_l�[ulv� dhjhldh�hibkZg� ke_^mxsbf�h[jZahf��Fu
^he`gu�ihfgblv��qlh�lbibqguc�dZ`Zg�ijhba\h^bl�)0�kb]gZe�� qZklhlu� dhlhjh]h�[ukljh�f_gyxlky�hl� \ukhdbo� d
gbadbf�� =_l_jh^bggZy� kbkl_fZ� nmgdpbhgbjm_l�� fbdrbjmy� \oh^ysb_� qZklhlu� dZ`ZgZ� �IEDW�� F� qZklhlhc
gZkljZb\Z_fh]h�hkpbeeylhjZ�\ ^_l_dlhj_��IWXQHG���Ihke_�fbdrbjh\Zgby�wlbo�^\mo�qZklhl�bkoh^ysbc�kb]gZe�[m^_l
\dexqZlv�dZd�kmffm��IWXQHG ��IEDW���lZd�b jZagbpm�qZklhl� �IWXQHG ±� IEDW���KmffZ�qZklh�[m^_l�ijhklh�\ur_�MA� qZklhlu� �
dZ`ZgZ�b��lZdbf�h[jZahf��g_keurbfZ��hgZ�hlnbevljh\u\Z_lky��K ^jm]hc�klhjhgu��qZklhlgZy�jZagbpZ�[m^_l�gb`_
lhqdb�gZkljZb\Z_fhc�qZklhlu��ijbgbfZy�^Z`_�agZq_gb_����dh]^Z� IWXQHG  � IEDW��)0�bfimevk��f_gyxsbcky�hl����^h
��d=p��ijb� IWXQHG  ����d=p�ijhba\h^bl 9�h[jZaguc�bkoh^ysbc�kb]gZe��f_gyxsbcky�hl��� d=p�^h���b kgh\Z�^h���
d=p��Gb`gb_� qZklhlu� wlh]h�bkoh^ys_]h� kb]gZeZ�[m^ml� keurbfufb��Gbadh�ijhimkdghc�nbevlj�^ey�bkoh^ys_]h
kb]gZeZ� �gZijbf_j�� ����beb� � d=p��[m^_l�nmgdpbhgbjh\Zlv� dZd� ©qZklhlgh_�hdghª�� hlnbevljh\u\Zy�rmf� [he__
\ukhdbo�qZklhl�b \hkijhba\h^y�ykgh�keurbfuc�kb]gZe��baf_gyxsbcky��gZijbf_j��hl���d=p�^h���b kgh\Z�^h���d=p
�lZ[e����b jbk�����H^gZdh�ijb�IWXQHG ���d=p�b ���d=p�^_l_dlhj�ijhba\_^_l�h^bgZdh\uc�bkoh^ysbc�kb]gZe��Wlh�ih^�
jZamf_\Z_l�� qlh� bkoh^ysbc� kb]gZe� g_� \dexqZ_l� \ k_[y� qZklhlgmx� bgnhjfZpbx� �jbk�� ���� < ihe_� lZdZy
bgnhjfZpby�kqblu\Z_lky�k ^_l_dlhjgh]h�^bkie_y�

LZ[ebpZ � �� Ijbf_j� qZklhl� kb]gZeZ� gZ� \oh^_� b \uoh^_� ijb� bo� fbdrbjh\Zgbb� k kb]gZehf� hkpbeeylhjZ�
gZkljh_ggh]h�gZ�qZklhlm����d=p��< jZaguo�^_l_dlhjZo�gbadh�ijhimkdgu_�nbevlju�fh]ml�[ulv�rbj_�beb�m`_
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���Keurbfu_ �iZjZf_lju ��bkihevam_fu_ �^ey �b^_glbnbdZpbb
�����QZklhlgu_ �iZjZf_lju
�������LhgZevgh_ �dZq_kl\h
I_j\uc� iZjZf_lj�� dhlhjuc� fu� bkihevam_f� \ ihe_� ^ey� jZaebq_gby� \b^h\uo� ]jmii�� ±� wlh� ijbkmlkl\b_� beb
hlkmlkl\b_� lZd�gZau\Z_fh]h� ©lhgZevgh]h� dZq_kl\Zª� �$KOHQ� ������ +HOPHU� HW� DO�� ������ /LPSHQV� 	� +ROODQGHU� �����
/LPSHQV�	�5RVFKHQ��������=_l_jh^bgguc�^_l_dlhj��gZij���k ����d=p�hdghf��\hkijhba\_^_l�kb]gZe��iZ^Zxsbc�hl��
^h���d=p�b kgh\Z�ih\urZxsbcky��\ l_q_gbb \j_f_gb��aZ�dhlhjh_�kb]gZe�ijhoh^bl�qZklhlgh_�hdgh����d=p��jbk�����
LZdbf� h[jZahf�� ^_l_dlhj� [m^_l� ijhba\h^blv� keurbfuc� ^ey� q_eh\_dZ� a\md�� gh� \ hjb]bgZevghf� )0�l_fi_�
�d=p�fk��kb]gZeZ�

� )0�l_fi�²�l_fi�qZklhlghc�fh^meypbb�±�kdhjhklv�baf_g_gby�qZklhlu�kb]gZeZ�



>ey� lh]h� qlh[u� \hkijbgylv� lhg� beb� \ukhlm� a\mdZ�� gZrZ� kemoh\Zy� kbkl_fZ� gm`^Z_lky� \ hij_^_e_gghc
^ebl_evghklb�dZ`^hc�ba�qZklhl��Ke_^h\Zl_evgh��fu�\hkijbf_f�a\md��gh�l_fi�iZ^_gby��beb�kdhjhklv�baf_g_gby�
qZklhlu� [m^_l� kebrdhf� [ukljuf�� qlh[u� hsmlblv� lhg� beb� \ukhlm� a\mdZ�� Fu� mkeurbf� a\md� [_a� lhgZevgh]h
dZq_kl\Z��kmoh_�©lbd�lbd�lbdª��^ey�dhlhjh]h�fu�g_�kfh`_f�hij_^_eblv�\ukhlm�lhgZ�

Jbk���� Ko_fZlbq_kdh_�bah[jZ`_gb_�khgZ]jZff�bfimevkh\�dZ`Zgh\
b bkoh^ysbo�kb]gZeh\�]_l_jh^bggh]h�̂ _l_dlhjZ

Dh]^Z�)0�l_fi�bkoh^ys_]h�kb]gZeZ�[he__�iheh]h]h�bfimevkZ� ±�^hklZlhqgh�f_^e_gguc��fu� kihkh[gu�hsmlblv
lhg�� b a\md� [m^_l� bf_lv� ©lhgZevgh_� dZq_kl\hª� �©lwdª�� ©ivhi±ivhiª�� ©ivhmi±ivhmiª�� jbk�� ���� Wlb� a\mdb� fh]ml
a\mqZlv�dZd�dZieb��iZ^Zxsb_�gZ�\h^gmx�ih\_joghklv��©Fhdju_ª�a\mdb�±�a\mdb�k lhgZevguf�dZq_kl\hf��©kmob_ª
a\mdb�±�[_a�lhgZevgh]h�dZq_kl\Z��lZdZy�l_jfbgheh]by�bkihevam_lky�\h�fgh]bo�hibkZgbyo�jZ[hlu� k MA�^_l_dlh�
jZfb�� Hibku\Zlv� lh�� qlh� fu� keurbf�� ljm^gh�� Fu� iulZ_fky� ^Zlv� bf_gZ� a\mdZf� b a\mdh\uf� kljmdlmjZf�� \
ghjfZevguo� h[klhyl_evkl\Zo� \ gZr_f� q_eh\_q_kdhf� Zm^bh�fbj_� g_� \klj_qZxsboky�� \ lh� \j_fy�� dZd
nhg_lbq_kdZy�bgl_jij_lZpby�kbf\heh\�jZaebqgZ�^ey�jZaguo�yaudh\�
GZklhysb_� K)� kb]gZeu�� ijh^mpbjm_fu_� ih^dh\hghkZfb�� dhg_qgh�� bf_xl� lhgZevgh_� dZq_kl\h�� gh� dZq_kl\h�
dhlhjh_��[eZ]h^Zjy�kjZ\gbl_evgh�̂ ebgguf�bfimevkZf�k ihklhygghc�qZklhlhc��[he__�ihoh`_�gZ�k\bklysbc�a\md�
<b^u�jZaebqZxlky�ih�kihkh[m�bkihevah\Zgby�kdhjhklb�baf_g_gby�qZklhl��hl�djmlh]h�)0���iheh]h]h�)0�d 4&)�b
gZklhys_fm� &)��B \b^u�� b ^Z`_� hkh[b� h^gh]h� \b^Z� baf_gyxl� )0�l_fi� \ k\yab� k wohehdZpbhggufb� p_eyfb�
dhlhju_�hgb�ij_ke_^mxl�\ ^Zgghc�h[klZgh\d_��aZfdgmlh�beb�hldjulh�ijhkljZgkl\h��dZd�\ukhdh�gZ^�a_fe_c�beb
dZd�^Ze_dh�hl�m[_`bsZ�gZoh^ylky�`b\hlgu_��>ey�lh]h��qlh[u�hsmlblv�lhgZevgh_�dZq_kl\h��_keb�hgh�ijbkmlkl\m_l
\ kb]gZe_�� ]_l_jh^bgguc� ^_l_dlhj� ^he`_g� [ulv� gZkljh_g� gZ� lm� qZklv� bfimevkZ�� ]^_� )0�l_fi� ^hklZlhqgh
f_^e_g_g��jbk������Wlh�[m^_l�[he__�iheh]Zy�qZklv�)0�bfimevkZ�dZ`ZgZ��ijhba\h^ys_]h�djmlhc�)0�±�iheh]bc�)0
±�djmlhc�)0�bfimevk��QZklh�wlZ�qZklv�bfimevkZ�\dexqZ_l�\ k_[y�lZd`_�qZklhlu�k gZb\ukr_c�wg_j]b_c�

Jbk���� ©MqZkldbª�bfimevkh\��iha\heyxsb_�gZ[ex^Zl_ex�\hkijbgylv�lhgZevgh_�dZq_kl\h



Ijb�gZkljhcd_�^_l_dlhjZ��^\b]Zykv�\gba�ih�)0�4&)�kb]gZem�hl�_]h�\ukhdhc�qZklb��a\md�[m^_l�f_gylvky�hl�kmoh]h
�9�h[jZagZy� �±�±�� d=p �� kebrdhf� djmlZy� qZklv� bfimevkZ�� qlh[u� hsmlblv� lhgZevgh_� dZq_kl\h��� \ukhdh]h
lhgZevgh]h� dZq_kl\Z� �9�h[jZagZy� �±�±�� ]=p �� ^hklZlhqgh� iheh]Zy� qZklv� bfimevkZ�� d gbadhfm� lhgZevghfm
dZq_kl\m��dh]^Z�^_l_dlhj�gZkljh_g�gZ�4&)�qZklv�bfimevkZ� �9�h[jZagZy� �±�±�� d=p ��hq_gv� iheh]Zy� qZklv���Q_f
^ebgg__�b jh\g__�4&)�qZklv��q_f�[eb`_�^_l_dlhj�gZkljh_g�d ©gZb[he__�iheh]hc�qZklb�4&)�qZklhlª��l_f�gb`_
[m^_l�lhg�bkoh^ys_]h�kb]gZeZ���±�±����d=p���jbk�����jbk������?keb�^_l_dlhj�gZkljhblv�_s_�gb`_��jZagbpZ�f_`^m
IEDW b )WXQHG kgh\Z�m\_ebqblky�b lhg�ih\ukblky�
Dh]^Z�lhgZevgh_�dZq_kl\h�klZgh\blky�keurbfuf��qZklh�^jm]b_�iZjZf_lju�lZd`_�klZgh\ylky�y\gufb��GZijbf_j�
wnn_dl�>hiie_jZ� \ khq_lZgbb� k ^ebghc� a\mdh\h]h� iZkkZ`Z� dZ`ZgZ� fh`_l� jZkkdZaZlv� gZf� dh_�qlh� ijh� klbev
ihe_lZ�gZ[ex^Z_fh]h�`b\hlgh]h�
;eZ]h^Zjy� wnn_dlm� >hiie_jZ�� dhlhjuc� hij_^_ey_lky� ihe_lghc� kdhjhklvx� dZ`ZgZ�� \hkijbgbfZ_fZy� qZklhlZ
[m^_l� g_kdhevdh� jZaebqZlvky�� Kl_i_gv� jZaebqby� \hkijbgbfZ_fhc� qZklhlu� lZd`_� aZ\bkbl� hl� iheh`_gby
fbdjhnhgZ�ih�hlghr_gbx�d e_lys_fm�`b\hlghfm��< ^_l_dlhj_��gZkljh_gghf�gZ ³gZb[he__�iheh]mx�qZklv�4&)�
qZklhl´�� wlh� ijb\_^_l� d g_[hevrhfm� baf_g_gbx� \ukhlu� lhgZ� bfimevkZ� �j_ZevgZy� qZklhlZ� gb`_� beb� \ur_
gZkljh_gghc� qZklhlu���Wlh�� \ k\hx�hq_j_^v�� iha\hey_l�gZf� km^blv� h klbe_� ihe_lZ� `b\hlgh]h��Ijyfhc� ihe_l
ijhe_lZxs_]h�`b\hlgh]h�a\mqbl� dZd� ³ibi�ibi�ibi�i_i�i_i�ihi�ihi�ihi´� �h^gh�baf_g_gb_� lhgZ��� \ lh� \j_fy�� dZd
[he__�ebohjZ^hqguc� ihe_l� k f_g__� ijyfhc� ihe_lghc�ebgb_c�[m^_l� a\mqZlv� dZd� ³ibi�ibi�ihi�ihi�ibi�ihi�ibi�
ihi´��g_kdhevdh�baf_g_gbc�lhgZ�\ iZkkZ`_��
Fgh]b_� \b^u� bkihevamxl� jZaebqgu_� lbiu� bfimevkh\� k jZaebqgufb� kljmdlmjZfb� �jZaebqgu_� qZklhlgh_
gZiheg_gb_� kb]gZeh\�� )0�l_fi��^ebgZ� 4&)�qZklb��� ?keb� dZ`Zg� bkihevam_l� bfimevku� k lhgZevguf� dZq_kl\hf
�iheh]bc� )0� beb� 4&)��� hlq_leb\h� keurgh� ^ebggh_� b f_^e_ggh_� q_j_^h\Zgb_� ³ibi±ihi±ibi±ihi´� �gZij��� m
1� QRFWXOD���H^gZdh�gZf�[m^_l�ljm^gh�mkeurZlv�ih^h[gh_�baf_g_gb_� lhgZ�� dh]^Z� q_j_^mxsb_ky�bfimevku� \k_
hklZxlky�\gmljb�kmobo�)0�bfimevkh\��0� GDXEHWRQL��e_lysZy�ijyfh��
Dh]^Z�^_l_dlhj�qZklhlgh]h�^_e_gby�ljZgknhjfbjm_l�MA�\ keurbfuc�a\md��hg�lZd`_�f_gy_l�)0�l_fi�bfimevkZ�
>_ebl_ev� [m^_l� ljZgknhjfbjh\Zlv� djmlu_� bfimevku�� f_gyxsb_ky� hl� ��� ^h� ��� \ l_q_gbb �� fk� \ bfimevk�
f_gyxsbcky�hl���^h�����d=p�\ l_q_gbb���fk�b lZdbf�h[jZahf�ihgbabl�)0�l_fi�\ ���jZa�

Jbk���� Baf_g_gb_�lhgZ�bkoh^ys_]h�kb]gZeZ�ijb�gZkljhcd_�]_l_jh^bggh]h�^_l_dlhjZ
gZ�jZaebqgu_�qZklb�)0�4&)��\\_jom��b )0�&)�)0��\gbam��bfimevkh\

Gh�b \ wlhf�kemqZ_��)0�l_fi�\ gZb[he__�djmluo�)0�bfimevkZo��gZijbf_j��lZdbo��dhlhju_�ijhba\h^yl�fgh]b_�ba
kh[bjZxsbo�\b^h\��b gZb[he__�djmlZy�qZklv�[he__�iheh]bo�bfimevkh\��[m^_l�\k_�jZ\gh�kebrdhf�[ukljhc�^ey
gZrbo� mr_c�� qlh[u� mkeurZlv� lhgZevgh_� dZq_kl\h�� Ihkdhevdm� ^_l_dlhj� qZklhlgh]h� ^_e_gby� y\ey_lky
rbjhdhihehkghc�kbkl_fhc��lh�kb]gZe�\k_]^Z�[m^_l�\dexqZlv�\k_�qZklhlu��ijbkmlkl\mxsb_ \ kb]gZe_��Wlh�^_eZ_l
aZljm^gbl_evguf�nhdmkbjh\dm� gZ� lhgZevghf� dZq_kl\_� iheh]bo� qZkl_c� �beb� 4&)� qZklb�� bfimevkZ�� Ijb� wlhf
ohjhrb_� ^_lZeb� jZaebqbc� f_`^m� ihoh`bfb� \b^Zfb� [m^ml� ©aZfZkdbjh\Zguª� �gZij�� dZd� m 3� QDWKXVLL b
3� SLSLVWUHOOXV��
>_l_dlhj�\j_f_ggh]h�jZkly`_gby�ljZgknhjfbjm_l���fk�bfimevk ��±!���d=p�\ ���fk�bfimevk��±!����d=p��< wlhf
kemqZ_�\ ���jZa�mf_gvrZxlky�dZd�qZklhlu��lZd�b )0�l_fi��b lhgZevgh_�dZq_kl\h�[m^_l�^hklZlhqgh�keurbfuf�



LZdbf� h[jZahf�� jZklygmlu_� )0� bfimevku� [m^ml� a\mqZlv� dZd� ©lkb_ii�lkb_ii�lkb_iiª�� ]^_� gb`gyy� fh^meypby
qZklhlu� fh`_l� [ulv� hlq_leb\h� keurbfZ�� JZagbpZ� \ \ukhl_� lhgZ� �gZij��� m 0� GDXEHQWRQL ±� \ur_�� Z m
0� GDV\FQHPH ±� gb`_��[m^_l� ijhy\eylvky�\k_� hlq_leb\_c� ih� f_j_� ijbh[j_l_gby� gZ[ex^Zl_e_f� ijZdlbq_kdbo
gZ\udh\�jZ[hlu��L_fi�qZklhlghc�fh^meypbb�\ qj_a\uqZcgh�djmluo�)0�bfimevkZo��gZij���m 3OHFRWXV���fh`_l�[ulv
kebrdhf�[ukljuf�^ey�lh]h��qlh[u�\hkijbgylv�lhgZevgh_�dZq_kl\h�^Z`_�\ jZklygmluo�bfimevkZo�
Hkh[_ggh�4&)�qZklv�madhc�ihehku�iheh]h]h�)0�4&)�bfimevkZ�[m^_l�ljZgknhjfbjh\ZgZ�\ ihqlb�k\bklysbc�a\md
�ih^h[gh�K)�bfimevkm���]^_� keZ[h_� iZ^_gb_� qZklhlu� \k_�_s_�[m^_l� keurZlvky��Ih�f_j_� ijZdlbdb� hlebqby� \
\ukhl_�klZgml�e_]dh�jZaebqbfu�
=_l_jh^bggu_� ^_l_dlhju� ij_^hklZ\eyxl� hilbfZevgu_� \hafh`ghklb� h[gZjm`_gby� b hp_gdb� ijbkmlkl\b_� �beb
hlkmlkl\b_�� lhgZevgh]h� dZq_kl\Z� m )0�\b^h\� dZ`Zgh\�� <hafh`ghklb� ^_l_dlhjZ�� \ wlhf� kemqZ_�� hij_^_ey_l
rbjbgZ� qZklhlgh]h� hdgZ� �gbadh�ijhimkdghc� nbevlj��� hlghkbl_evgh� madh_� qZklhlgh_� hdgh� �gZij�� ����� d=p�
ih\urZ_l�jZaebqZxsb_�k\hckl\Z�^_l_dlhjZ�\^hev�qZklhlghc�hkb��gh�kgb`Z_l�_]h�fhgblhjbg]h\mx�kihkh[ghklv�
khhl\_lkl\_ggh��fh]ml�[ulv�©ijhims_guª�\b^u��bkihevamxsb_�^jm]b_�qZklhlu�
Hq_gv� madhihehkgu_� bfimevku� gZklhysbo� K)�dZ`Zgh\� �)0�K:�)0�� [m^ml� \hkijbgbfZlvky� \k_fb� lj_fy
^_l_dlhjgufb� kbkl_fZfb� dZd�hlq_leb\h� k\bklysb_� a\mdb��JZaebqby�f_`^m�gZoh^ysbfky�gZ�h^ghf� f_kl_� beb
e_lysbf�dZ`Zghf�b ijyfuf�beb�ab]aZ]hh[jZaguf�ihe_lhf�\iheg_�hq_\b^gu�\ baf_g_gbyo�lhgZ��ijhba\h^bfuo
^hiie_jh\kdbfb�baf_g_gbyfb�\ ^ebgguo�bfimevkZo��=_l_jh^bgguc�^_l_dlhj�iha\hey_l hij_^_eylv�K) qZklhlm
�beb�madmx�ihehkm�qZklhl��\ ihe_��gh�fh`_l�[ulv�g_\hkijbbfqb\�d kjZ\gbl_evgh�keZ[uf�b hq_gv�madhihehkguf
bfimevkZf��ba�aZ�madh]h�hdgZ��< ^_l_dlhjZo�\j_f_ggh]h�jZkly`_gby�jZagbpZ�\ lhg_�f_`^m�\b^Zfb�5KLQRORSKXV�
hlklhysbo�^Ze_dh�^jm]�hl�^jm]Z�ih�qZklhl_��fh`_l�[ulv�e_]dh�hkhagZgZ�\ ihe_��gZij���5� KLSSRVLGHURV ±�a ����d=p�
Z 5��IHUUXPHTXLQXP ±�a ���d=p��

�������GZbemqrZy �qZklhlZ �ijhkemrb\Zgby �jZkij_^_e_gb_ �wg_j]bb �
< hibkZgbb� a\mdh\� jmdhdjueuo� hij_^_e_ggZy� qZklhlZ�� beb� madZy� ihehkZ� qZklhl�� qZklh� jZkkfZljb\Z_lky� dZd
©gZbemqrZy�qZklhlZ�ijhkemrb\Zgbyª��beb�bgh]^Z�±�dZd�©ibdh\Zy�qZklhlZª��Wlb�qZklhlu�kh\iZ^Zxl�k iheh]hc�)0�
qZklvx�\ k_j_^bg_�bfimevkZ��gZij��m0� GDXEHQWRQL ±�hdheh����d=p��b k 4&)�qZklvx��\ [hevrbgkl\_�k\h_f�[eb`_
d dhgpm�bfimevkZ��gZij��m 3� SLSLVWUHOOXV ±����d=p�b 3� S\JPDHXV ±����d=p��
Qlh[u� gZclb� gZbemqrmx� qZklhlm� ijhkemrb\Zgby� ijb� bkihevah\Zgbb� ]_l_jh^bgguo� ^_l_dlhjh\�� fu� ^he`gu
ijhkemrZlv�bkoh^ysbc�kb]gZe��g_�]ey^y�gZ�^bkie_c��b gZkljhblv�^_l_dlhj�^ey�ihemq_gby�gZb[he__�\hafh`gh]h
gbadh]h�lhgZ�\ bkoh^ys_f�kb]gZe_��jbk������Ijb�gZkljhcd_�^_l_dlhjZ�\ur_�beb�gb`_�iheh]hc�)0���4&)��beb�K)�
qZkl_c� lhg� bkoh^ys_]h� kb]gZeZ� [m^_l� lZd`_� ih\urZlvky� beb� ihgb`Zlvky�� NZdlbq_kdb� fu� iulZ_fky� fb�
gbfbabjh\Zlv�jZkklhygb_�f_`^m�)EDW �iheh]Zy�4&)�K)��b )WXQHG �jbk������mf_gvrZy�jZagbpm�bkoh^ysbo�qZklhl��<
hq_gv� madhihehkghf� klZpbhgZjghf� K)�bfimevk_� �[_a� >hiie_jh\kdh]h wnn_dlZ�� fh`gh� ^Z`_� gZclb� ^Z`_� ��
qZklhlm�bkoh^ys_]h�kb]gZeZ��\ wlhc�lhqd_�a\md�g_keurbf��
Kh[bjZxsb_� \b^u�� bkihevamxsb_� djmlu_� )0� kb]gZeu�� b fgh]b_� ^jm]b_� \b^u� e_lZxsb_�� hohlysb_ky� \
aZfdgmluo�kj_^Zo��[m^ml�bf_lv�kjZ\gbl_evgh�h^bgZdh\h_�jZkij_^_e_gb_�wg_j]bb�\^hev�\k_]h�^bZiZahgZ�qZklhl
bfimevkZ��A^_kv�g_�[m^_l�ijbkmlkl\h\Zlv�ibdh\Zy�qZklhlZ��beb�gZbemqrZy�qZklhlZ ijhkemrb\Zgby��hlkmlkl\b_
gZbemqr_c�qZklhlu�ijhkemrb\Zgby�y\ey_lky�bg^bdZlhjhf��NbdkZpby�ijbkmlkl\by��gZij���m 0� GDXEHQWRQL ±�gZ���
d=p�� 0� GDV\FQHPH ±� gZ� ��� d=p�� beb� hlkmlkl\by� �gZij��� 0� QDWWHUHUL�� gZbemqr_c� qZklhlu� ijhkemrb\Zgby� \
gZ[ex^Z_fuo�bfimevkZo�\hafh`gh�lhevdh�\ kemqZ_��dh]^Z�gZ[ex^Zl_ev�fh`_l�hlq_leb\h�keurZlv�`b\hlgh_�\
l_q_gbb ijh^he`bl_evgh]h�\j_f_gb�
Ijbkmlkl\b_�beb�hlkmlkl\b_�b ihabpby� gZbemqr_c� qZklhlu� ijhkemrb\Zgby� fh]ml� [ulv� hij_^_e_gu� \ ihe_� k
bkihevah\Zgb_f� gZkljZb\Z_fh]h� ]_l_jh^bggh]h� ^_l_dlhjZ�� Ijb� wlhf�� rbjbgZ� qZklhlgh]h� hdgZ� hij_^_ey_l
bkihegbl_evghklv�^_l_dlhjZ�� kjZ\gbl_evgh� madh_� qZklhlgh_� hdgh� �gZij�� ���� �� d=p�� m\_ebqb\Z_l� jZaebqZxsb_
k\hckl\Z�^_l_dlhjZ��gh�ijb�wlhf�ihke_^gbc�[m^_l�gZ[ex^Zlv�[he__�madmx�ihehkm�qZklhl�
>_l_dlhju�qZklhlgh]h�^_e_gby�b \j_f_ggh]h�jZkly`_gby�±�\ ihe_\uo�mkeh\byo�±�g_�h[_ki_qb\Zxl�gZ[ex^Zl_ey
bgnhjfZpb_c� hlghkbl_evgh� qZklhl� gZbemqr_]h� ijhkemrb\Zgby�� ihkdhevdm� rbjhdhihehkgu_� ^_l_dlhju
bgki_dlbjmxl�\_kv�^bZiZahg�qZklhl��\ dhlhjhf�fu�fh`_f�j_]bkljbjh\Zlv�kb]gZeu�jmdhdjueuo��Dh]^Z�g_kdhevdh
jZaguo� \b^h\� hohlylky� \f_kl_� �gZij���0�� GDbEHQWRQL�� 3� SLSLVWUHOOXV�� 3� S\JPDHXV�� (� VHURWLQXV b 1� QRFWXOD gZ^
ha_jhf��� ]_l_jh^bgguc� ^_l_dlhj� iha\hey_l� gZ[ex^Zl_ex� nhdmkbjh\Zlvky� gZ� jZaebqguo qZklhlZo� madbo
^bZiZahgh\��< aZf_^e_gghf�bkoh^ys_f�kb]gZe_�^_l_dlhjZ�\j_f_ggh]h�jZkly`_gby�\hafh`gh�hlebqZlv�kb]gZeu
jZaguo�\b^h\��Z \ rbjhdhihehkghf�bkoh^ys_f�kb]gZe_�^_l_dlhjZ�qZklhlgh]h�^_e_gby�\ j_Zevghf�\j_f_gb�wlh
[m^_l�k^_eZlv�hq_gv�ljm^gh�
GZ� k_]h^gyrgbc� ^_gv� ^ey� [hevrbgkl\Z� _\jhi_ckdbo� \b^h\� jmdhdjueuo� ijbkmlkl\b_� beb� hlkmlkl\b_
^hihegbl_evguo� ]Zjfhgbd� g_� bkihevam_lky� dZd� b^_glbnbdZpbhgguc� iZjZf_lj�� >ey� [hevrbgkl\Z� )0�\b^h\
]Zjfhgbdb� jZkkfZljb\Zxlky� dZd� _kl_kl\_ggh_� Zdmklbq_kdh_� ih[hqgh_ y\e_gb_�� Bkdexq_gbyfb� y\eyxlky
%� EDUEDVWHOOD b 3OHFRWXV�VS��RbjhdhmrdZ�q_j_^m_l�^\Z�lbiZ�4&)�)0�bfimevkh\��ba�dhlhjuo�h^bg�oZjZdl_jbam_lky
^\mfy�ihqlb�h^bgZdh\h�kbevgufb�]ZjfhgbdZfb�k 4&)�qZklhlZfb� �lh�_klv�gZbemqrb_�qZklhlu�ijhkemrb\Zgby�±
������ d=p� b ��� d=p��� Kh[bjZxsb_� \b^u� mrZgh\� ijhba\h^yl� rbjhdhihehkguc� fmevlb�]Zjfhgbq_kdbc� kb]gZe�
\deZ^u\Zy� wg_j]bx�� kjZ\gbl_evgh� madh��\ i_j\mx�b \lhjmx� ]Zjfhgbdb�� Ijb� a\mdh\hf� ZgZeba_� wlh� ghkbl� hq_�
\b^guc�oZjZdl_j��< ihe_�`_�^ey�keZ[uo�kb]gZeh\�mrZgh\�wlh�fh`_l�gZ[ex^Zlvky�lhevdh�dZd�g_dhlhjh_�mkbe_gb_
bkoh^ys_]h� kb]gZeZ� \ jZchg_� ��� b ��� d=p�� ©jZaju\ª� f_`^m� ]ZjfhgbdZfb� \hafh`gh� h[gZjm`blv� lhevdh� ijb
bkihevah\Zgbb�]_l_jh^bggh]h�^_l_dlhjZ�ohjhr_]h�dZq_kl\Z�k madh�qZklhlguf�hdghf�������d=p��



DZd� [u� lZf� gb� [ueh�� ]Zjfhgbdb� y\eyxlky� y\e_gb_f�� aZkem`b\Zxs_f� [hevr_]h� \gbfZgby�� dZd� ijb
nmgdpbhgZevghf� bamq_gbb� wohehdZpbb�� lZd� b \ hij_^_e_gbb� bo� p_gghklb� ^ey� \b^h\hc� b^_glbnbdZpbb�
GZijbf_j��iha^gbc�dh`Zg�\ aZfdgmlhf�ijhkljZgkl\_�klj_fblky�^_j`Zlvky�i_j\hc�]Zjfhgbdb��g_�ij_\urZxs_c
��±���d=p��gh�\dexqZ_l�\lhjmx�b lj_lvx�]Zjfhgbdb�\ k\hc�kb]gZe��\ lh�\j_fy��dZd�0� P\RWLV \ ih^h[guo�kblmZpbyo
ijh^mpbjm_l�rbjhdhihehkguc�kb]gZe��ij_\urZxsbc�����d=p��(JHEMHUJ�-HQVHQ�	�0LOOHU�������
<hafh`ghklv�h[gZjm`blv�ijbkmlkl\mxsmx�]Zjfhgbdm��m\_ebqb\Z_l�\hafh`ghklv�j_]bkljZpbb�^_l_dlhjhf�\b^h\
b gZ�^jm]bo�qZklhlZo��GZijbf_j��_keb�^_l_dlhj�gZkljh_g�gZ�qZklhlu�hl����^h����d=p��\lhjZy�]ZjfhgbdZ�bfimevkZ
1\FWDOXV beb�(SWHVLFXV� VS�� �beb� 9HVSHUWLOLR�� beb� [he__� keZ[Zy� i_j\Zy� ]ZjfhgbdZ� 5KLQRORSKXV� VS�� �m ihke_^gbo
\lhjZy� ]ZjfhgbdZ� ]hjZa^h� kbevg__��� lZd`_� fh`_l� [ulv� aZj_]bkljbjh\ZgZ�� qlh�� qZklh�� f_rZ_l� gZ[ex^Zl_ex
nhdmkbjh\Zlvky�gZ�gm`guo�qZklhlZo�
�������QZklhlgh_ �gZiheg_gb_ �kb]gZeZ ��qZklhlguc �^bZiZahg �
< hlghr_gbb�qZklhlgh]h�gZiheg_gby�kb]gZeu�dZ`Zgh\�fh]ml�[ulv�hibkZgu�dZd�³wlhl�bfimevk�baf_gy_lky�hl����^h
���d=p´��]^_�)PD[  ����d=p�b )PLQ  ����d=p��Dhg_qgh��bf_xlky�b \gmljb\b^h\u_�hlebqby�\ bkihevah\Zgbb�qZklhlgh]h
gZiheg_gby�kb]gZeh\��Ijb�bgl_jij_lZpbb�wlbo�iZjZf_ljh\ \uykgy_lky�jy^�y\e_gbc�
A\md� y\ey_lky� h[t_dlhf� g_� lhevdh� ]_hf_ljbq_kdh]h� jZkk_b\Zgby� �q_f� ^ebgg__� imlv�� l_f� [hevr_� wg_j]bb
l_jy_lky���gh� lZd`_�b h[t_dlhf�Zlfhkn_jgh]h�jZkk_b\Zgby� �qlh� aZ\bkbl�hl� qZklhlu���Q_f� \ur_� qZklhlZ�� l_f
[hevr_�a\mdh\hc�wg_j]bb�l_jy_lky� �*ULIILQ�������/DZUHQFH�	�6LPPRQV��������DZd�j_amevlZl�±�jZkklhygb_�f_`^m
`b\hlguf� b fbdjhnhghf� \eby_l� gZ� ijbkmlkl\b_� \ukhdbo� qZklhl� \ ijbgbfZ_fhf� kb]gZe_�� Q_f� jZkklhygb_
[hevr_��l_f�[hevr_�l_jy_lky�\ukhdbo�qZklhl�b l_f�gb`_�[m^_l�)PD[�
>bj_dlb\gZy�qm\kl\bl_evghklv�fbdjhnhgZ�aZ\bkbl�hl�qZklhlu��Q_f�\ur_�qZklhlZ�� l_f�bkiheg_gb_�fbdjhnhgZ
[he__� gZijZ\e_gh�� < lh� `_� \j_fy� gZijZ\e_gghklv� ©a\mdh\h]h� emqZª� dZ`ZgZ� y\ey_lky� qZklhlgh� aZ\bkbfhc�
Ihabpby� b m]he� ihe_lgh]h� gZijZ\e_gby� `b\hlgh]h� \ hlghr_gbb� d iehkdhklb� fbdjhnhgghc� f_f[jZgu�
ke_^h\Zl_evgh��\ebyxl�gZ� ijbkmlkl\b_� \ukhdbo� qZklhl� \ ijbgbfZ_fhf� kb]gZe_��DZd�j_amevlZl�� )PD[ y\ey_lky
g_lhqguf� iZjZf_ljhf� ^ey� bkihevah\Zgby� _]h� \ ihe_� beb� \ ZgZeba_� aZibk_c� k\h[h^gh� e_lZxsbo� dZ`Zgh\�
Gb`gyy�qZklhlZ��)PLQ��y\ey_lky�[he__�gZ^_`ghc� �jbk������< )0�4&)�bfimevkZo�hgZ�ihqlb�kh\iZ^Z_l�k qZklhlhc
gZbemqr_]h�ijhkemrb\Zgby�\ 4&)�qZklb�

Jbk���� ³G_lhqghklv´�\ukhdbo�qZklhl�kb]gZeZ Jbk����³G_lhqghklb´��ijhba\h^bfu_�qZklhlguf�hdghf
]_l_jh^bggh]h�̂ _l_dlhjZ

Mqblu\Zy� \k_� wlh�� qZklhlguc� ^bZiZahg� b )PD[ fh]ml� [ulv� bkihevah\Zgu� ^ey� jZaebq_gby� �]jmii�� \b^h\� k
[hevrbfb�jZaebqbyfb��Ih�kjZ\g_gbx�k \b^Zfb�hldjuluo�ijhkljZgkl\�lZdbo��dZd�1� QRFWXOD�beb�9� PXULQXV beb�
^Z`_�� (� VHURWLQXV�� dhlhju_� [m^ml� bf_lv� �dh]^Z� hgb� hohlylky� gZ� ^_ckl\bl_evgh� hldjuluo� ijhkljZgkl\Zo�
kjZ\gbl_evgh� madbc� qZklhlguc�^bZiZahg�� ijhe_lZxsZy�0� P\RWLV bf_eZ�[u�[he__�rbjhdbc�^bZiZahg�b [he__
\ukhdmx� )PD[�� ;he__� klZ[bevgZy� b�� ke_^h\Zl_evgh�� gZ^_`gZy� )PLQ�� beb� gZbemqrZy� qZklhlZ� ijhkemrb\Zgby� \
4&)�qZklb�� fh`_l� [ulv� bkihevah\ZgZ� \h� \k_o� kblmZpbyo�� Z lZd`_� ijb� kjZ\g_gbb� kjZ\gbl_evgh� [ebadbo
(� VHURWLQXV b (� QLOVVRQLL ��beb�1� QRFWXOD b 1� OHLVOHUL�
< ihe_�^_l_dlhju�\j_f_ggh]h�jZkly`_gby�b qZklhlgh]h�^_e_gby�g_�iha\heyxl�ijyfh�hij_^_eblv�)PD[ b )PLQ��Ijb
ZgZeba_�gZf� ke_^m_l�[ulv�hklhjh`gufb�ba�aZ� g_lhqghkl_c�� \hagbdZxsbo� \ kbkl_f_� qZklhlgh]h� ^_e_gby� ijb
hq_jqb\Zgbb�[ukljuo�qZklhlguo�baf_g_gbc��\hafh`guo�\ gZqZe_�b \ dhgp_�bfimevkZ�



Bkihevah\Zgb_�gZkljZb\Z_fh]h�]_l_jh^bggh]h�^_l_dlhjZ�iha\hey_l� �]jm[h��hij_^_eylv� )PD[ b )PLQ \ ihe_��Gh�
gZij��� �� �� d=p� qZklhlgh_� hdgh� ^he`gh� bkihevah\Zlvky� hklhjh`gh�� `b\hlgh_� \k_� _s_�^_l_dlbjm_lky� �\ukhdh_
a\mqZgb_��� dh]^Z�^_l_dlhj� m`_�gZkljh_g�gZ� ijb[ebabl_evgh� �� d=p� \ur_�beb� gb`_� j_Zevghc� qZklhlu� �jbk�� ���
Ke_^h\Zl_evgh�� kb]gZeu� dZ`ZgZ�� dhlhjuc�� kh]eZkgh� ebl_jZlmjguf� ^Zgguf� beb� ZgZebam� aZibkZggh]h� a\mdZ�
bf__l�)PLQ  ����beb����d=p��[m^_l�\k_�jZ\gh�\hkijbgbfZlvky�gZ�qZklhlZo����b ������;he__�madh_�qZklhlgh_�hdgh
[he__�ZddmjZlgh�\ hij_^_e_gbb�)PLQ�
�������NhjfZ �djb\hc ��VKDSH�RI�FXUYDWXUH�
OZjZdl_j�baf_g_gby�)0�l_fiZ�b ijbkmlkl\b_�gZklhys_c� &)� \ bfimevk_� ijb^Zxl� ki_pbnbq_kdbc� oZjZdl_j�_]h
nhjf_��Kms_kl\m_l�p_euc�jy^�\hafh`guo�nhjf�^ey�\b^h\��^_fhgkljbjmxsbo�]b[dhklv�\ khhl\_lkl\bb�k lbihf
hohlgbqv_]h� ijhkljZgkl\Z� b ih\_^_gby� �jbk�� ���� )0� bfimevku� fh]ml� [ulv� ebg_cgufb�� djb\hebg_cgufb�
^\moebg_cgufb�beb�kbgmkhb^Zevgufb��)0�±�iheh]bc�)0�±�)0��
< aZ\bkbfhklb�hl�)0�l_fiZ�djb\hebg_cguc� )0� ijhy\ey_lky�dZd� )0�4&)�� ^\moebg_cguc� ±� dZd� djxdhh[jZaguc
)0�4&)�� b kbgmkhb^Zevguc� ij_\jZlblky� \ )0�4&)�)0�� Kb]gZeu� )0�4&)� b )0�4&)�)0� ijb� [he__� jh\ghf�
f_^e_gghf�)0�l_fi_�ij_\jZlylky�\ 4&)��$KOHQ�������:HLG��+HOYHUVHQ�������.DONR��6FKQLW]OHU�������/LPSHQV�HW�DO�
������2¶)DUUHO�HW�DO��������
Ijb� ZgZeba_� aZibk_c� \j_f_ggh]h� jZkly`_gby� �Z lZd`_� qZklhlgh]h� ^_e_gby��� bgnhjfZpby� h nhjf_� djb\hc
hklZ_lky��< ihe_��\ jZ[hl_�k ]_l_jh^bgguf�^_l_dlhjhf�hij_^_e_gb_�hkh[_gghkl_c�djb\hc�ijhy\ey_lky�dhk\_ggh
ijb�bgl_jij_lZpbb�^jm]bo�iZjZf_ljh\��lZdbo�dZd� lhgZevgh_� dZq_kl\h��baf_g_gb_� \ukhlu� a\mdZ� ijb�gZkljhcd_�
iheh`_gb_� 4&)� beb� iheh]h]h� )0� \ bfimevkZo� ih� hlghr_gbx� d djmluf� qZklyf�� ;he__� ^_lZevgu_� hlebqby� \
nhjf_��lZdb_�dZd�)0��)0�4&)�)0��)0�4&)��4&)��4&)�)0��)0�K:�)0��fh]ml�[ulv�©ijhkemrZguª�\ jZklygmluo
\h�\j_f_gb�bfimevkZo��Bkoh^ysbc�kb]gZe�^_l_dlhjZ�qZklhlgh]h�^_e_gby�g_�iha\heyxl�gZ�kemo�hp_gblv�nhjfm
djb\hc��jZ\gh�dZd�b jZaebqZlv�lhgZevgh_�dZq_kl\h�
�����:fieblm̂ gu_ �iZjZf_lju
�������=jhfdhklv
< aZ\bkbfhklb�hl�hohlgbqv_c�kljZl_]bb�\b^u�jZaebqZxlky� ih�]jhfdhklb� kb]gZeh\��<b^u�� dhlhju_�hohlylky�gZ
hldjuluo� ijhkljZgkl\Zo�� \ p_ehf��bf_xl�[he__� ]jhfdb_��^ebggu_�b [he__� iheh]b_� ±�^Z`_� 4&)� ±� bfimevku�
Khhl\_lkl\_ggh� [he__� gbadb_�� f_g__� jZkk_yggu_� bfimevku� [m^ml� \hkijbgbfZlvky� dZd� [he__� ]jhfdb_
�/LPSHQV	5RVFKHQ�� ������ :DWHUV	-RQHV�� ������� < ihe_� wlhl� iZjZf_lj� g_� fh`_l� [ulv� bgl_jij_lbjh\Zg
Z[khexlgh��h^gZdh�fu�fh`_f�jZaebqZlv�kjZ\gbl_evgh�]jhfdb_�b kjZ\gbl_evgh�lbob_�\b^u�
Qlh[u�aZnbdkbjh\Zlv�^Z`_�lZdh_�]jm[h_�hlebqb_� �]jhfdh� ��lboh��\ ihe_��^_l_dlhj�^he`_g�ijZ\bevgh�nmgdpbh�
gbjh\Zlv��fbdjhnhg�g_�^he`_g�[ulv�\eZ`guf��qm\kl\bl_evghklv�fbdjhnhgZ�b�beb�\ukhdhqZklhlgZy�j_]mebjh\dZ
^he`gu�[ulv�ijZ\bevgh�gZkljh_gu��[ZlZj_b�^he`gu�[ulv�\ ohjhr_f�khklhygbb��Khklhygb_�[ZlZj_c�fh`_l�g_
khklZ\eylv� ijh[e_fu� \ ^_l_dlhjZo�� hkgZs_gguo� \gmlj_ggbf� klZ[bebaZlhjhf� gZijy`_gby�� dhlhjuc
ih^^_j`b\Z_l�klZ[bevguf�mjh\_gv�qm\kl\bl_evghklb�gZ�ijhly`_gbb�\k_]h�\j_f_gb�jZ[hlu�[ZlZj_b�
Qm\kl\bl_evghklv�b ^_l_dpbhgguc ^bZiZahg�hlebqgu�^ey�jZaguo�^_l_dlhjguo� kbkl_f��Z lZd`_�^ey� ijh^mdpbb
jZaguo� ijhba\h^bl_e_c�� >ey� lh]h�� qlh[u� jZaebqZlv� ]jhfdhklv�� gZ[ex^Zl_ev� \ k\h_c� jZ[hl_� ^he`_g� \k_]^Z
bkihevah\Zlv�h^gm�b lm�`_�^_l_dlhjgmx� kbkl_fm�b fZjdm� �/LPSHQV� ����±������:DWHUV� 	� :DOVK� ������� >he`gh
mqblu\Zlvky�\ebygb_�]_hf_ljbq_kdh]h�jZkk_b\Zgby�b Zlfhkn_jgh]h�jZkk_b\Zgby��hij_^_ey_fuo�jZkklhygb_f�b
m]ehf�f_`^m�fbdjhnhghf�b `b\hlguf��Q_f�^Zevr_�`b\hlgh_��b q_f�[he__�_]h�^\b`_gb_�gZijZ\e_gh�\ klhjhgm
hl�fbdjhnhgZ��l_f�[he__�keZ[h�[m^_l�\hkijbgbfZlvky�kb]gZe�
HlebqZlv�]jhfdb_�\b^u�hl�lbobo�kjZ\gbl_evgh�e_]dh��Gh�\ ex[hf�kemqZ_�gZ[ex^Zl_ev�^he`_g�bf_lv�ohjhrbc
hiul� \ lhf�� dZd� ]jhfdh� a\mqZl�hij_^_e_ggu_�\b^u� \ jZaguo� h[klhyl_evkl\Zo�� Ihke_�� klZgh\blky� \hafh`guf
jZkihagZ\Zgb_�[ebadbo�\b^h\��Dh]^Z��mqblu\Zy�\k_�i_j_qbke_ggu_�nZdlhju��gZij���gZ[ex^Zl_ev�bf__l�ohjhrh
keurbfh_�©bah[jZ`_gb_ª�ghjfZevghc�]jhfdhklb�\h^yghc�ghqgbpu��hohlys_cky�gZ^�ijm^hf��klZgh\blky�\hafh`�
guf�hlebqblv�h^bgZdh\h]h��gh� [he__� ]jhfdh]h� dZ`ZgZ� �gZij��� GDV\FQHPH"�� hl� [he__� lboh]h� �gZij��� QHWWHUHUL"�
GZ[ex^_gb_�]jhfdhklb�g_�bkihevam_lky�^ey�^bZ]ghklbdb��gh�^ey�g_f_^e_ggh]h�hij_^_e_gby�\b^Z�gZ[ex^Zl_ev
^he`_g�h[jZsZlv�\gbfZgb_�gZ�\k_�hkh[_gghklb�kb]gZeZ�
�������FZdkbfZevgh_ �a\mdh\h_ �^Z\e_gb_ ±�wg_j]by
Ba�aZ� lh]h�� qlh� bfimevku� dZ`Zgh\� bf_xl� dhjhldmx� ijh^he`bl_evghklv�� _klv� lhevdh� ^\Z� kihkh[Z� keurZlv
]jhfdhklv��H^bg�ba�gbo�h[_ki_qb\Z_lky�j_Zevguf�Zfieblm^guf�hlebqb_f��Kb]gZe�ijb[ebabl_evgh�h^bgZdh\hc
ijh^he`bl_evghklb�fh`_l�bf_lv�[he__�\ukhdmx�Zfieblm^m�b��ke_^h\Zl_evgh��[ulv�]jhfq_��>jm]Zy�\hafh`ghklv
h[_ki_qb\Z_lky� ^ebghc� kb]gZeZ�� Ijh^he`bl_evghklv�� gZij��� \ �� b �� k_d�� y\eyxlky� h^bgZdh\h� fZehc� ^ey
q_eh\_q_kdh]h�\hkijbylby��< wlhf�kemqZ_��gZr�kemo�[m^_l�j_Z]bjh\Zlv�gZ�h[smx�wg_j]bx�bfimevkZ��Ohly�lZdb_
bfimevku� b h[eZ^Zxl� ijb[ebabl_evgh� h^bgZdh\hc� Zfieblm^hc�� ihke_^gbc� bfimevk� ��� fk�� \k_� jZ\gh� [m^_l
h[eZ^Zlv�[hevr_c� wg_j]b_c�b [m^_l� \hkijbgbfZlvky� dZd�[he__�fhsguc�� [he__� ly`_euc�� beb� [he__� ]jhfdbc
kb]gZe�� GZij��� \h� fgh]bo� kblmZpbyo� [he__� ^ebgguc� kb]gZe� 3� QDWKXVLL [m^_l� ijhy\eylvky� ]jhfq_�� q_f� kb]gZe
3� SLSLVWUHOOXV��Hiylv�lZdb��wlh�g_�y\ey_lky�iZjZf_ljhf��gZ�dhlhjhf�^he`gh�[Zabjh\Zlvky�hij_^_e_gb_��gh�wlh�±
aZp_idZ�^ey�ijh\_jdb�gZb[he__�m^Zqguo�qZklhl�ijhkemrb\Zgby�b ^jm]bo�iZjZf_ljh\�



Hlebqby� \ ]jhfdhklb� fh]ml� [ulv� bkihevah\Zgu� dZd� dexq� \h� \k_o� lj_o� ^_l_dlhjguo� kbkl_fZo�� < j_Zevgh�
\j_f_gguo� kbkl_fZo�� ^_l_dlhjZo� ]_l_jh^bgguo� b qZklhlgh]h� ^_e_gby�� jZkklhygb_�� ih\_^_gb_� dZ`ZgZ� fh]ml
jZkkfZljb\Zlvky�� ihdZ� gZ[ex^Zl_ev� \b^bl� b keurbl� `b\hlgh_�� Ijb� bkihevah\Zgbb� ^_l_dlhjZ� \j_f_ggh]h
jZkly`_gby� gZ[ex^Zl_ev� ^he`_g� khihklZ\blv� jZkklhygb_� b ih\_^_gb_� `b\hlgh]h�� dhlhjh_� hg� lhevdh� qlh
gZ[ex^Ze�� k jZklygmluf� \h� \j_f_gb� kb]gZehf�� Qlh[u� hp_gblv� ]jhfdhklv� ijb� bkihevah\Zgbb� ]_l_jh^bggh]h
^_l_dlhjZ�� ihke_^gbc�^he`_g�[ulv�gZkljh_g�gZ�ijZ\bevgmx� qZklhlm�� lh� _klv� gZ� qZklhlm� gZbemqr_]h� ijhkem�
rb\Zgby��beb�gZ�4&)�qZklhlm��_keb�lZdZy�ijbkmlkl\m_l�\ kb]gZe_�
>_l_dpbhgguc�^bZiZahg�� kZf� ih� k_[_��g_� y\ey_lky� iZjZf_ljhf� \b^h\h]h�hij_^_e_gby��;eZ]h^Zjy� jZaebqguf
l_ogbq_kdbf� k\hckl\Zf� �\dexqZxsbo��gZij��� ij_h[jZah\Zgb_� p_eh]h� beb� lhevdh� qZklb� qZklhlgh]h� ^bZiZahgZ�
gbadh�ijhimkdgu_� nbevlju�� ko_fu� ihjh]h\hc� qm\kl\bl_evghklb�� hlebqby� \ qZklhlghf� hldebd_� b h[sZy
qm\kl\bl_evghklv� f_`^m� lbiZfb� bkihevam_fuo� fbdjhnhgh\� b l�� ^��� qm\kl\bl_evghklv� hlebqgZ� ^ey� jZaguo
^_l_dlhjguo�kbkl_f��A^_kv�fu�g_�gm`^Z_fky�\ h[tykg_gbb�l_ogbq_kdb_�^_lZeb��gh�gZ� ijZdlbd_� ]_l_jh^bgguc
^_l_dlhj� bf__l� hq_gv� ohjhrmx� qm\kl\bl_evghklv��^_l_dpbhggZy� kihkh[ghklv� ^Z`_� m\_ebq_gZ� \hafh`ghklvx
nhdmkbjh\Zlvky�gZ�gZb[he__�]jhfdhc�qZklb�kb]gZeZ��lh�_klv�gZ�gZbemqrbo�qZklhlZo� ijhkemrb\Zgby�beb� 4&)�
qZklyo��Wlh�y\ey_lky�hq_gv�\Z`guf�ij_bfms_kl\hf�ijb�j_]bkljZpbb�lbobo�\b^h\��fgh]b_�0\RWLV��3OHFRWXV��
<j_f_ggh_�jZkly`_gb_� ±�^hklZlhqgh� qm\kl\bl_evgh��gh�^bZiZahg�nbdkbjm_fuo� qZklhl� m kbkl_fu� \j_f_ggh]h
jZkly`_gby�f_gvr_�� q_f� m ]_l_jh^bgguo�^_l_dlhjh\��: ^_l_dlhju� qZklhlgh]h� ^_e_gby�� bkihevamxsb_� ko_fu
ihjh]h\hc�qm\kl\bl_evghklb��bf_xl�kjZ\gbl_evgh�h]jZgbq_ggmx�qm\kl\bl_evghklv�b ^bZiZahg�
�����<j_f_ggu_ �iZjZf_lju
�������>ebgZ �bfimevkZ ��^ebgZ �bgl_j\ZeZ 	�l_fi �ih\lhj_gby
Kb]gZeu� jmdhdjueuo� fh]ml� [ulv� hibkZgu� hlghkbl_evgh� ^ebgu� bo� bfimevkh\� b ^ebgu� f_`bfimevkguo
bgl_j\Zeh\�� M )0� �)0� b )0�4&)�� \b^h\ [he__� ^ebgguc� bfimevk� bkihevam_lky� ^ey� ihdjulby� [hevr_]h
^_l_dpbhggh]h�^bZiZahgZ��Ihkdhevdm�m [hevrbgkl\Z�\b^h\�ke_^mxsbc�bfimevk�ijhba\h^blky�lh]^Z��dh]^Z�woh�hl
ij_^r_kl\mxs_]h�bfimevkZ�\hkijbgylh��lh�[he__�^ebggu_�bfimevku�k\yaZgu�k [he__�^ebggufb�bgl_j\ZeZfb�
<f_kl_�hgb�khklZ\eyxl�l_fi�ih\lhj_gby��jbk�����
AZibkb�� k^_eZggu_� k bkihevah\Zgb_f� ^_l_dlhjZ� \j_f_ggh]h� jZkly`_gby� b qZklhlgh]h� ^_e_gby�� fh]ml� [ulv
bkihevah\Zgu� ^ey� ^hklZlhqgh� lhqgh]h� baf_j_gby� wlbo� iZjZf_ljh\�� >ey� lh]h�� qlh[u� agZlv� gZqZeh� b dhg_p
kb]gZeZ�� h^gZdh�� lj_[m_lky� ohjhrbc�� ©\ukhdhdZq_kl\_ggucª� kb]gZe� ih� hlghr_gbx� d rmfm� b hlkmlkl\b_
i_j_djulby� f_`^m� kb]gZehf� b wohf� �.DONR� 	� 6FKQLW]OHU�� ������� Ba�aZ� lh]h�� qlh� hdgh� ]_l_jh^bggh]h� ^_l_dlhjZ
kj_aZ_l�qZklv�bfimevkZ��lh�^ebgZ�bfimevkZ�g_�fh`_l�[ulv�baf_j_gZ�lhqgh��Ohly�wlb�nZdlhju�b g_�[m^ml�\ebylv
gZ�baf_j_gb_�[he__�^ebgguo�bgl_j\Zeh\�b l_fi�bo�ih\lhj_gby�
Ijb�ijhkemrb\Zgbb� dZ`ZgZ� \ ihe_��^ebgZ�bfimevkZ�b f_`bfimevkgu_�bgl_j\Zeu�\hkijbgbfZxlky� dZd�[he__
^ebggu_�beb�[he__�dhjhldb_�\ aZ\bkbfhklb�hl� lh]h�� a\md�b ih\_^_gb_� dZdh]h�bf_ggh� \b^Z� aZ\_^hfh�ba\_klgh
gZ[ex^Zl_ex�� <f_kl_� hgb� \hkijbgbfZxlky� dZd� f_^e_gguc� beb [ukljuc� l_fi� bfimevkh\�� Fu� fh`_f� g_
bkihevah\Zlv�wlhl�iZjZf_lj�ijb�kjZ\g_gbb�lhqguo�agZq_gbc�b agZq_gbc��hq_gv�[ebadbo�^jm]�d ^jm]m��gZij�����k b
���k���gh�wlh�ij_^hklZ\ey_l�ohjhrmx�\hafh`ghklv�km[t_dlb\gh��gh�gZ^_`gh���\u^_eylv�[hevrb_�jZaebqby��jbk�
���Z��[����GZ[ex^Zl_ev�bf__l�\hafh`ghklv�keurZlv��qlh�ijb�hohl_�gZ�hldjuluo�ijhkljZgkl\Zo�0� QDWWHUHUL bf__l
[he__� dhjhldb_� bfimevku�� q_f� 0� GDV\FQHPH�� qlh� bfimevku� 1� OHLVOHUL ^ebgg__�� q_f� m 3� QDWKXVLL�� qlh� l_fi
ih\lhj_gby� bfimevkh\� 0� GDV\FQHPH ±� f_^e_gg__�� q_f� m 0� GDXEHQWRQL�� I_j_qbke_ggh_� y\ey_lky� l_f�� qlh
aZklZ\bl�\Zk�jZkkfhlj_lv�[eb`_�lh��qlh�\u�gZ[ex^Z_l_�b kemrZ_l_��^ey�khklZ\e_gby�iheghc�dZjlbgu�
>_l_dlhj� qZklhlgh]h� ^_e_gby�� dZd� b ]_l_jh^bgguc� ^_l_dlhj�� iha\heyxl� gZ[ex^Zl_ex� bkihevah\Zlv� wlb
iZjZf_lju��>ey�hiulgh]h�gZ[ex^Zl_ey�aZf_^eyxs__�k\hckl\h�^_l_dlhjZ�\j_f_ggh]h�jZkly`_gby�m\_ebqb\Z_l
\hafh`ghklv�jZaebqZlv�^ebgm�bfimevkh\��H^gZdh��ba�aZ�ikboheh]bq_kdbc�hilbfmfZ�gZr_]h�kemoh\h]h�\hkijbylby
bgl_jij_lbjh\Zlv� bgl_j\Zeu� b l_fi� ih\lhj_gby� kb]gZeh\� klZgh\blky� g_\hafh`guf�� ihkdhevdm� hgb
ij_h[jZamxlky�\ kebrdhf�^ebggu_�b f_^e_ggu_�
�����Jblf
M g_dhlhjuo� \b^h\�bfimevkgu_�bgl_j\Zeu� klj_fylky� [ulv� jZagufb� �jbk�� �k��� Wlh� k\yaZgh� k jblfhf� [b_gby
djuev_\�� ijhy\e_gb_f� ihe_lgh]h� ih\_^_gby� �ihe_l� ijyfhc�j_]meyjguc�� djb\hh[jZaguc��� qlh� qZklh
dhjj_ebjm_lky� k mkeh\byfb� hdjm`Zxs_]h� ijhkljZgkl\Z�� G_jZ\ghklv� f_`bfimevkguo� bgl_j\Zeh\� ijb\h^bl� d
g_jZ\ghf_jghfm�l_fim�ih\lhj_gby��d jblfm��jbk�����
Fgh]b_�\b^u�[he__�beb�f_g__�j_]meyjgh� q_j_^mxl�jZaebqgu_� lbiu�bfimevkh\��M g_dhlhjuo� \b^h\� lZdbo�� dZd
1\FWDOXV��wlb�jZaebqby�^hklZlhqgh�\_ebdb��m ^jm]bo��gZij�� m \b^h\ 3LSLVWUHOOXV� hgb�f_g__� aZf_lgu��JZaebqby� \
kljmdlmj_�wlbo�bfimevkh\�k\yaZgu�k ijh^mpbjh\Zgb_f�bfimevkh\�[he__�^ebgguo��k [he__�gbadbf jZaj_r_gb_f�
b bfimevkh\�dhjhldbo��gh�k [he__�\ukhdbf�jZaj_r_gb_f��>ebggu_��gbadh]h�jZaj_r_gby�bfimevku��\ p_ehf�[m^ml
[he__�ijh^he`bl_evgufb��gbadbfb�ih�qZklhl_�b ke_^h\Zlv�h^bg�aZ�^jm]bf�ihke_�ijh^he`bl_evguo�bgl_j\Zeh\�
Dhjhldb_��\ukhdh]h�jZaj_r_gby�bfimevku��[m^ml� dhjhq_�� \ur_� ih� qZklhl_�b ke_^h\Zlv�h^bg� aZ�^jm]bf� ihke_
dhjhldb_�bgl_j\Zeu��Bfimevku�jZaghc�kljmdlmju�[m^ml�lZd`_�bf_lv�jZaebqgh_�lhgZevgh_� dZq_kl\h�gZ� \uoh^_
]_l_jh^bggh]h�̂ _l_dlhjZ��qlh�\f_kl_�k ^ebghc�b bgl_j\Zehf�bfimevkh\�kha^Zkl�hq_gv�oZjZdl_jguc�jblf��jbk���
^��_��



Jbk�����L_fi�ih\lhj_gby��jblf

LhgZevgh_� dZq_kl\h�� ijh^mpbjm_fh_� ]_l_jh^bgguf� ^_l_dlhjhf�� h[_ki_qb\Z_fh_� gZkljhcdhc� gZ� ijZ\bevgmx
qZklhlm�� m\_ebqb\Z_l� \hafh`ghklv� bgl_jij_lZpbb� jblfZ�� Q_f� [hevr_� jZaebqby� f_`^m� q_j_^mxsbfbky
bfimevkZfb�� l_f� [he__� jZaebqgh� lhgZevgh_� dZq_kl\h�� < ihe_� fu� fh`_f� g_f_^e_ggh� hihagZlv� hq_gv
oZjZdl_jguc�3LSLVWUHOOXV�jblf��1\FWDOXV jblf�beb�(SWHVLFXV jblf��>ey�0\RWLV ]jmiiu�jZaebqby�\ l_fi_�bfimevkh\�b
jblf_��b jZaebqby�\ kihkh[_�bo�baf_g_gby�y\eyxlky�gZb[he__�\Z`gufb�dexqZfb�jZkihagZ\Zgby�
KZf�ih�k_[_��j_Zevgh\j_f_gghc��keurbfuc�kb]gZe�^_l_dlhjZ�qZklhlgh]h�^_e_gby��iha\hey_l�bgl_jij_lbjh\Zlv
jblf��gh�wlh�k\hckl\h�jblfZ�[m^_l�f_g__�ihdZaZl_evgh��q_f�\ ]_l_jh^bgghf�^_l_dlhj_��ba�aZ�lh]h��qlh�jZaebqby
\ lhgZevghf�dZq_kl\_�f_`^m�bfimevkZfb�f_g__�\hkijbgbfZ_fu�
G_dhlhju_�\b^u�bf_xl�gZklhevdh�oZjZdl_jguc�jblf��qlh�hgb�fh]ml�[ulv�hij_^_e_gu�hiulguf�gZ[ex^Zl_e_f
^Z`_��dh]^Z�]_l_jh^bgguc�^_l_dlhj�g_�gZkljh_g�gZ�qZklhlm�gZbemqr_]h�ijhkemrb\Zgby��beb� qZklv�bfimevkZ� k
lhgZevguf� dZq_kl\hf��< wlhf� kemqZ_�^ey�h[mqZxs_]h� wlZiZ� ^_l_dlhj� qZklhlgh]h� ^_e_gby� bf__l� g_^hklZlhd�
k\yaZgguc�k hlkmlkl\b_f�ijhy\e_gby�lhgZevgh]h�dZq_kl\Z�
Bgl_jij_lZpby�l_fiZ�ih\lhj_gby��jblfZ�^ey�^_l_dlhjZ� \j_f_ggh]h�jZkly`_gby�fh`_l�[ulv� aZljm^gbl_evghc�
ihkdhevdm�\ j_Zevghf�\j_f_gb�kb]gZeu�g_�klhev�^ebl_evgu�
���Kbgl_a �b bgl_jij_lZpby
< ihe_� fu� ^he`gu� klj_fblky� d fZdkbfZevghfm� k[hjm� bgnhjfZpbb� �dZd� Zdmklbq_kdhc�� lZd� b \bamZevghc�� h
gZ[ex^Z_fuo�dZ`ZgZo��DZ`Zgu�b kblmZpby�^he`gu�ij_^hklZ\blv�gZf�\hafh`ghklv�gZ[ex^Zlv�bo�^ebl_evgh�b
mki_rgh�� Fu� ^he`gu� \u[jZlv� f_klh� beb� kblmZpbx�� \ dhlhjuo� [m^ml� gZ[ex^Zlvky� hij_^_e_ggu_� \b^u�
jZaebqZxsb_ky� gZ\_jgydZ�� �$KOHQ� ����D�� ������ /LPSHQV� ������������ IhegZy� dZjlbgZ�� dhlhjmx� fu� kfh`_f
ihkljhblv�� hkgh\u\Z_lky� gZ� kh[jZgguo� \bamZevguo� b Zdmklbq_kdbo� gZ[ex^_gbyo�� jZaf_j�� nhjfZ� b p\_l
`b\hlgh]h�� _]h� djuevy� b mrb�� _]h� ihe_lgh_� ih\_^_gb_� \ k\yab� kh� kljmdlmjhc� f_klghklb�� Zm^bh�gZ[ex^_gby
lhgZevgh]h� dZq_kl\Z�� lhgZ�� )0�l_fiZ�� >hiie_jh\kdh]h� wnn_dlZ�� q_j_^h\Zgb_� lbih\� bfimevkh\�� gZbemqrZy
qZklhlZ�ijhkemrb\Zgby��beb�4&)�qZklhlZ��jZkij_^_e_gb_�wg_j]bb��ijbkmlkl\b_�]Zjfhgbd��qZklhlguc�^bZiZahg�
)PLQ�)PD[�] jhfdhklv�� ^ebgZ� bfimevkZ�� bgl_j\Ze f_`^m� bfimevkZfb�� l_fi� ih\lhj_gby�� b gZdhg_p�� gh� g_� \
ihke_^gxx�hq_j_^v��jblf��<h�fgh]bo� kemqZyo�� wlh� iha\hebl� ijhba\_klb�gZ^_`gh_�hij_^_e_gb_�`b\hlgh]h�^h
\b^h\h]h�mjh\gy�beb�^h�mjh\gy�]jmiiu�̂ \mo�beb�lj_o�ihoh`bo�\b^h\��G_dhlhju_�\b^u��gZij��\b^u�3LSLVWUHOOXV beb
1\FWDOXV�� fh]ml� [ulv� jZaebqbfu� ijZdlbq_kdb� \h� \k_o� kblmZpbyo�� ^jm]b_� \b^u� �gZij�� 0� P\VWDFLQXV�EUDQGWLL�
0� P\RWLV�EO\WKL�� 3� DXULWXV�DXVWULDFXV�� fh]ml� [ulv� jZa^_e_gu� lhevdh� ijb� hkh[uo� h[klhyl_evkl\Zo� �$KOHQ� �����
/LPSHQ������������
GZ[ex^Zl_ev�kjZ\gb\Z_l�Zdmklbq_kdb_�b \bamZevgu_�iZjZf_lju�k l_f��qlh� ojZgbl�_]h�kh[kl\_ggZy�a\mdh\Zy�b
\bamZevgZy� iZfylv�� AgZgb_� [Zabkguo� ijbgpbih\� nhjfbjh\Zgby� bfimevkh\� b \bamZebaZpby� wlbo� kljmdlmj
m\_ebqb\Z_l� \hafh`ghklv�gZ[ex^Zlv�b bgl_jij_lbjh\Zlv�g_h[oh^bfu_� iZjZf_lju�� Ijb� bgl_jij_lZpbb� \k_]h
dhfie_dkZ�iZjZf_ljh\�[hevrbgkl\h�\b^h\�hij_^_eyxlky�g_f_^e_ggh��Hl�\u[hjZ�gZ[ex^Zl_ey�aZ\bkbl�� dZdb_
iZjZf_lju�y\eyxlky�gZb[he__�\Z`gufb�^ey�jZaebq_gby�]jmiiu�ba���beb���©hklZ\rbokyª�\b^h\�



DZd�wlh�jZ[hlZ_l "�G_kdhevdh �ijbf_jh\
Fu�gZf_j_ggh�jZkiheZ]Z_fky� gZ� g_aZfdgmlhc� qZklb� ^hjh]b�� \_^ms_c� hl� fZe_gvdh]h� k_e_gby� d h[e_kg_gghc
\_jrbg_� ohefZ�� A^_kv� fu� h`b^Z_f� gZb[he__� m^Zqgh]h� gZ[ex^_gby� ijhe_lZxsbo dZ`Zgh\� b gZb[he__
hlq_leb\u_�a\mdb��< \_q_jgbo�kmf_jdZo�fu�\b^bf�[hevrh]h�dZ`ZgZ��ke_^mxs_]h�k\hbf�ihe_lguf�iml_f�d e_km�
Fu�fh`_f�\b^_lv��qlh�hg�g_kdhevdh�[hevr_�(� VHURWLQXV b bf__l�[he__�rbjhdb_�djuevy��=_l_jh^bgguc�^_l_dlhj�
gZkljh_gguc� gZ� ��±��� d=p�� g_� ijhba\h^bl� gb� ]Zehibjmxs_]h� klmqZs_�lZgp_\Zevgh]h� jblfZ� (� VHURWLQXV�� gb
f_^e_ggh]h��^hklZlhqgh�j_]meyjgh]h��kjZ\gbl_evgh�]jhfdh]h�jblfZ�ih^h[gh�kmohfm�©lbd�lbd�lbdª��Fu� ©eh\bfª
kb]gZeu� ijhe_lZxs_]h� dZ`ZgZ� \ iZfylv� ^_l_dlhjZ� \j_f_ggh]h� jZkly`_gby� b ^_eZ_f� aZibkv�� >jm]Zy� hkh[v�
ke_^mxsZy� ihe_lguf� iml_f�� ^Z_l� gZf� \hafh`ghklv� gZkljhblky� gb`_�� f_`^m� ��� b ��� d=p� dZ`Zg� ijhba\h^bl
bfimevku�� ih^h[gu_�j_]meyjghfm� ©lZd�lZd�lZd�lZd«ª� k re_iZxsbf� lhgZevguf� dZq_kl\hf�� GZ[ex^Z_f� [_eh_
[jxrdh�\ k\_l_�nhgZjy�b 9�h[jZagmx�nhjfm�o\hklZ�kbemwlZ�gZ�nhg_�g_[Z��<k_�]h\hjbl�h lhf��qlh�wlh�[hevrb_
ghqgbpu��0� P\RWLV beb�EO\WKLL� \ wlhc�kblmZpbb�g_jZaebqbfu���Z g_�(� VHURWLQXV��AZibkb�\j_f_ggh]h�jZkly`_gby
h[_bo� iZkkZ`_c�� ih^l\_j`^Zxl� wlh� ³ihe_\h_� hij_^_e_gb_´�� kjZ\gbl_evgh� ^ebggu_�� ^h� ��� fk�� )0�4&)�)0
bfimevku�k q_f�lh��ihoh`bf�gZ�iheh]mx )0�beb�4&)��f_`^m���±���d=p��gZij���/LPSHQV�����±������/LPSHQV�HW�DO�
������� Ke_^h\Zgb_� ihe_lguf� iml_f� mljhf� gZaZ^� d ^_j_\g_�� beb� \hafh`gh� ^Z`_� ijh\_jdZ� \k_o� [hevrbo
q_j^Zdh\��^Zxl�gZf�\hafh`ghklv�gZclb�m[_`bs_�b ijh\_jblv�gZr_�hij_^_e_gb_��Z lZd`_�magZlv��wlh�±�0� P\RWLV
beb�0� EO\WKLL �/LPSHQV�������/LPSHQV�	�5RVFKHQ�������
< ^jm]hc�kblmZpbb�fu�\u[bjZ_f�mqZklhd�h[e_kg_ggh]h�j_qgh]h�[_j_]Z��iha\heyxsbc�gZf�gZ[ex^Zlv�hohlysboky
dZ`Zgh\�gZ�nhg_�k\_leh]h�g_[Z��Kj_^b�^jm]bo�\b^h\��0� GDXEHQWRQLL hohlblky�k\hbf�h[uqguf�kihkh[hf��lhevdh
gZ^�\h^hc��ko\Zlu\Zy�gZk_dhfuo�k \h^ghc�ih\_joghklb�aZ^gbfb�dhg_qghklyfb��GZ[ex^Zxlky�bo�[_eh_�[jxrdh
b��ih�kjZ\g_gbx��gZij���k 3� SLSLVWUHOOXV��[he__�^ebggu_�b rbjhdb_�djuevy��Hgb�ijhba\h^yl�[ukljuc��j_]meyjgh
mkdhjyxsbcky� b aZf_^eyxsbcky� jblf� kmobo� ©lbdª¶h\�� k gZbemqr_c� qZklhlhc� ijhkemrb\Zgby� gZ� ��±��� d=p�
G_fgh]h�iha`_�dZdb_�lh�ghqgbpu�gZqbgZxl�hohlblky g_kdhevdh�\ur_��\^hev�[_j_]h\hc�jZklbl_evghklb��>jm]b_
eb�wlh�ghqgbpu��beb�kgh\Z�0� GDXEHQWRQLL"�Wlb�dZ`Zgu�lh`_�bf_xl�[_eh_�[jxrdh��gh�dZ`mlky�g_kdhevdh�f_gvr_�
bo�djuevy�dhjhq_�b l_eh�dhfiZdlg__�b djm]e__��Jblf�hiylv�kmohc�k gZbemqr_c�qZklhlhc�ijhkemrb\Zgby�gZ���±��
d=p��gh� [he__� f_^e_gguc� b ^hklZlhqgh� j_]meyjguc�� [_a� ^\mom^Zjgh]h jblfZ�0� GDXEHQWRQL�� dh]^Z� ihke_^gb_
e_lZxl� ^ebggufb� i_leyfb� gZ^� \h^hc�� Wlh� ±� 0� P\VWDFLQXV�EUDQGWL�� =jmiiZ�� \ dhlhjhc� fu� kgh\Z� g_� fh`_f
\u^_eblv�hl^_evgu_�\b^u�k ihfhsvx�^_l_dlhjZ��:gZeba�aZibk_c�ihdZau\Z_l�^\Z�^hklZlhqgh�h^bgZdh\h�hnhjf�
e_gguo�kb]gZeZ��©kj_^g_djmlu_ª�)0�bfimevku��hl����^h����d=p��k g_[hevrhc�iheh]hc�)0�qZklvx�gZ����d=p��Bf�
imevku� \h^yghc� ghqgbpu� ihdZau\Zxl� lbibqgh� maeh\u_� nhjfu� [eZ]h^Zjy� bgl_jn_j_gpbb� kb]gZeZ� b woZ� hl
\h^ghc� ih\_joghklb�� \ lh� `_� \j_fy� aZibkb� P\VWDFLQXV�EUDQGWLL�� e_lZxsbo� ^Ze_dh� hl� jZklbl_evghklb�� g_
ijhy\eyxl�lZdh]h�bkdZ`_gby��GZ[ex^Zxlky�[hevrb_�b [he__�j_]meyjgu_�bfimevkgu_�bgl_j\Zeu�
Mljhf�fu�kqZkleb\u�gZclb�kdhie_gby�lZdbo�©^jm]bo�dZ`Zgh\ª�gZ�[_j_]m�hdheh�^_j_\gb��Fu�ke_^m_f�aZ�gbfb�d bo
m[_`bsm� b gZoh^bf� bo� jhysbfbky� gZ^� ^_j_\ygghc� kl_ghc�� G_kdhevdh� bguo�� [_eh[jxobo� dZ`Zgh\�� g_fgh]h
[)evr_�b k [hevrbfb�djuevyfb�mqZkl\mxl�\ jh_gbb��E_lZxl�hgb�f_^e_gg__�b dhgp_gljbjmxlky�[eb`_�d kl_g_�
Jblf�jhysboky�`b\hlguo�±�[_kihjy^hqguc�gZ[hj� kmobo� ©lbdª¶h\�� \ dhlhjhf�g_\hafh`gh� \u^_eblv�hl^_evguo
hkh[_c�beb�\b^u��;jxrdh�gh\uo�dZ`Zgh\�kebrdhf�[_eh_��b bo�mrb�kebrdhf�dhjhldb�^ey�mrZgh\��wlh�^he`gu
[ulv� 0� QDWWHUHULL�� Hleh\� kZqdZfb� gZ� ke_^mxsbc� \_q_j� h[gZjm`bl� [_j_f_gguo� 0� P\VWDFLQXV b [_j_f_gguo
0� QDWWHUHUL�� J_amevlZlu� _klv�� \b^u� b^_glbnbpbjh\Zgu�� h[gZjm`_gh� m[_`bs_�� j_ijh^mdlb\guc� klZlmk� b ihe�
ihe_lguc�imlv�b hohlgbqv_�f_klh�
< lZdhf� ijhp_kk_� kbgl_aZ� b bgl_jij_lZpbb�� \_^ms_f� d b^_glbnbdZpbb�� q_klguc� gZ[ex^Zl_ev� agZ_l� k\hb
\hafh`ghklb�� GZ[ex^Zl_ev� ihgbfZ_l�� qlh� gb� dZ`^uc� ijhe_l_\rbc� dZ`Zg� fh`_l� [ulv� b^_glbnbpbjh\Zg�
hkh[_ggh� \ kemqZ_� k \b^Zfb�� ^hklZlhqgh� [ebadbfb� h^bg� d h^ghfm�� >ey� lh]h�� qlh[u� jZkihagZlv� b
b^_glbnbpbjh\Zlv�dZ`ZgZ��lj_[m_lky�ohjhr__�\bamZevgh_�b Zdmklbq_kdh_�gZ[ex^_gb_�
GZ[ex^Zl_ev�̂ he`_g�[ulv�ijbe_`guf�\ hlghr_gbb�kZfhlj_gbjh\db�b ^Zevg_cr_]h�jZa\blby�k\h_c�kihkh[ghklb
d b^_glbnbdZpbb��G_evay�gZmqblky�jZ[hl_� k ^_l_dlhjhf�� \ay\� \k_� g_h[oh^bfu_� iZjZf_lju� ba� ebl_jZlmju� b
ijbf_gb\�bo��GZ[ex^_gb_�iZjZf_ljh\�\ ihe_�k bkihevah\Zgb_f�kemoh\h]h�ZgZebaZlhjZ�b ^_l_dlhjZ� \ i_j\mx
hq_j_^v�lj_[m_l�h[mq_gby�b ijZdlbdb��Wlh�fh`_l�aZgylv�g_kdhevdh�e_l�b koh^gh�k bamq_gb_f�ilbp�k [bghde_f�b
ih� bo� ]hehkZf�� GZ� wlZi_� h[mq_gby� gZ[ex^Zl_ev� ^he`_g� gZqZlv� k h^gh]h� beb� lhevdh� g_kdhevdbo� ykguo� b
fgh]hqbke_gguo�\b^h\��kemrZy�bo�b gZ[ex^Zy�aZ�bo�ihe_lhf�b hohlhc�\ jZaguo�kblmZpbyo��Dh]^Z�wlb�\b^u�lhqgh
ba\_klgu��\ kibkhd�gZ[ex^Zl_ey�fh]ml�[ulv�^h[Z\e_gu�gh\u_�\b^u��K wlhc�lhqdb�aj_gby��f_klZ��bah[bemxsb_
jZaebqgufb�\b^Zfb��fh]ml�[ulv�g_�emqrbfb�f_klZfb�h[mq_gby��;he__�jZamfgh�ijh\h^blv�\j_fy��bamqZy�\b^u
gZ�l_jjblhjbyo��]^_�\klj_qZ_lky�lhevdh�ih�h^ghfm�\b^m�ba�]jmii��koh^guo�ih�a\mdm��GZij���_keb�wlh�\hafh`gh�
ke_^m_l�bamqblv� ki_j\Z�(�� QLOVRQLL \ KdZg^bgZ\bb�b (� VHURWLQXV \ k_\_jh�\hklhqguo� Gb^_jeZg^Zo� b =_jfZgbb�
i_j_^�l_f��dZd�bamqZlv�bo�\ f_klZo�gZeh`_gby�Zj_Zeh\�\ kj_^g_]_jfZgkdbo�]hjZo�beb�\ <hklhqghc�?\jhi_��AgZy
lhevdh�(� VHURWLQXV��gh�agZy�̂ hklh\_jgh��\hafh`gh�g_f_^e_ggh�jZkihagZlv�hohlys_]hky�(� QLOOVRQLL dZd�(SWLVLFXV¶D�
gh�©g_kdhevdh�bgh]hª��lh]^Z�g_h[oh^bfh�[he__�[ebadh_�jZkkfhlj_gb_�b ihbkd�m[_`bsZ�
< i_jbh^� nZau� h[mq_gby�� gZqbgZxsbc� ^he`_g� bkdZlv� jmdh\h^kl\Z� hiulgh]h� gZ[ex^Zl_ey�� ^he`_g
ijZdlbdh\Zlvky�kgh\Z�b kgh\Z��gZijbf_j��hlf_qZy�dZ`Zgh\�k\_lh\ufb�f_ldZfb�b ke_^my�aZ�gbfb��\b^�ba\_kl_g��
dh]^Z�hgb�e_lyl�hl�m[_`bsZ�d hohlgbqvbf�f_klZf�b gZh[hjhl��iulZykv�ihcfZlv�`b\hlguo�\ f_klZo�bo�hohlu�
Mlj_ggbc� b \_q_jgbc� kmf_j_qgu_� i_jbh^u� h[_ki_qb\Zxl� m^h[gu_� mkeh\by� gZ[ex^_gby�� gh� kh� \j_f_g_f
gZ[ex^Zl_evgu_�kihkh[ghklb�^he`gu�[ulv�jZa\blu�^h�mf_gby�jZ[hlZlv�\ l_fgu_�i_jbh^u�k ihfhsvx�fhsgh]h
nhgZjy��KljZgu�\ukhdbo�rbjhl�ij_^hklZ\eyxl�^ey�ijZdlbdb�[he__�^he]b_�i_jbh^u� kmf_j_d�b hq_gv� k\_leu_
e_lgb_�ghqb�



>Z`_� hiulguc� gZ[ex^Zl_ev� ihke_� g_kdhevdbo� e_l� ^he`_g� ijh^he`Zlv� ijZdlbdm�� b gbdh]^Z� g_� l_jylv
kihkh[ghklv�d djblbq_kdhc�hp_gd_�k\h_]h�hij_^_e_gby��< kemqZyo��dh]^Z�wlh�y\ey_lky�\hafh`guf��^_l_dlhjgZy
b^_glbnbdZpby�^he`gZ�[ulv�ijh\_j_gZ�̂ jm]bfb�f_lh^Zfb��gZijbf_j��iml_f�hleh\Z�`b\hlguo�k_lyfb�\ ihe_�beb
ihbkd� b hkfhlj� m[_`bs�� ^ey� ihemq_gby� ih^l\_j`^_gby� b^_glbnbdZpbb�� >_l_dlhj� y\ey_lky� hlebqguf
bgkljmf_glhf�^ey�ih^]hlh\db�d bkihevah\Zgbx�^jm]bo�f_lh^h\�bamq_gby�gZoh`^_gby�\b^h\� \ mkeh\byo�^Zgghc
f_klghklb� b ih� ijh\_jd_� b^_glbnbdZpbb�� ihkdhevdm� hibkZgguc� bgkljmf_glZjbc� iha\hey_l� gZ[ex^Zl_ex
wnn_dlb\gh�h[gZjm`b\Zlv�m[_`bsZ��ihe_lgu_�imlb�b f_klZ�\ukhdhc�Zdlb\ghklb�jmdhdjueuo��+HOPHU�HW�DO��������
/LPSHQV������D��
LZ[e�����ij_^klZ\ey_l�kjZ\g_gb_�lj_o�jZkkfhlj_gguo�^_l_dlhjguo�kbkl_f�b \dexqZ_l�bgnhjfZpbx�h jZaebqguo
\hafh`ghklyo�� dhlhjufb� kbkl_fu� h[_ki_qb\Zxl� gZ[ex^Zl_ey� ^ey� b^_glbnbdZpbb� \ ihe_� b�beb� aZibkZgguo
a\mdh\uo� iZjZf_ljh\� \ a\mdh\hf�ZgZeba_��A\mdh\hc�ZgZeba�\dexqZ_l�bkihevah\Zgb_�hkpbeeh]jZffu�� fmevlb�
ki_dljh]jZffu���khgZ]jZffu��qZklhlghc�ki_dljh]jZffu�b ghev�djhkkbg]�ZgZeba�
DZ`^Zy� kbkl_fZ� bf__l� k\hb� ij_bfms_kl\Z� b g_^hklZldb�� Ijb� wlhf� hq_\b^gh�� qlh� gZb[he__� p_ggufb
^_l_dlhjZfb�y\eyxlky�l_��dhlhju_�\dexqZ_l�\ k_[y� ]_l_jh^bggmx� kbkl_fm�b kbkl_fm� \j_f_ggh]h�jZkly`_gby�
LZdZy�dhf[bgZpby�ij_^hklZ\ey_l�ohjhrb_�\hafh`ghklb�^ey�b^_glbnbdZpbb�\ ihe_��iha\hey_l�nhdmkbjh\Zlvky
gZ�hl^_evguo�qZklhlZo��iha\hey_l�ijhkemrb\Zlv�^_lZeb�aZf_^e_gguo�a\mdh\��bgki_dlbjh\Zlv�rbjhdmx�ihehkm
qZklhl�b aZibku\Zlv�a\md�^ey�ihke_^mxs_]h�ZgZebaZ��Bkoh^ysbc�kb]gZe�\ j_Zevghf�\j_f_gb�]_l_jh^bggh]h�^_�
l_dlhjZ�� baf_g_gby� ]jhfdhklb�� lhgZ� b jblfZ� fh]ml� [ulv� bgl_jij_lbjh\Zgu� hiulguf� gZ[ex^Zl_e_f� \
khihklZ\e_gbb�k ihe_lguf�ih\_^_gb_f�`b\hlgh]h�
Kbkl_fu�]_l_jh^bggZy�b qZklhlgh]h�^_e_gby�\ h^ghf�^_l_dlhj_�lZd`_�fh`_l�y\eylvky�ihe_aghc�dhf[bgZpb_c�
kh\f_sZxs_c�\hafh`ghklv�]_l_jh^bgghc�kbkl_fu�k fhgblhjbg]hf�rbjhdhc�ihehku�qZklhl�b aZibkvx�a\mdZ�^ey
ihke_^mxs_]h�ZgZebaZ��G_^hklZlhd�lZdhc� dhf[bgZpbb� k\yaZg� k g_\hafh`ghklvx� ijhkemrb\Zgby� aZf_^e_gguo
kb]gZeh\�� aZibkv�� \ wlhf� kemqZ_�� \hafh`gZ�� dh]^Z� `b\hlgh_� gZoh^blky� kjZ\gbl_evgh� [ebadh�� b h[gZjm`b\Z_l
lZd`_�f_gvrmx�^_lZevghklv�ijb�ihke_^mxs_f�ZgZeba_�
=_l_jh^bgguc�^_l_dlhj ohjhr�l_f�� qlh�hg�y\ey_lky�kjZ\gbl_evgh�^_r_\uf��Wlh�p_gguc�bgkljmf_gl�ihe_\h]h
gZ[ex^_gby� jmdhdjueuo�� gh� hg� g_� iha\hey_l� ijhkemrb\Zlv� aZf_^e_ggu_� a\mdb� b ijhba\h^blv� aZibkv� ^ey
ihke_^mxs_]h�ZgZebaZ��<hafh`ghklv�b^_glbnbdZpbb�� ijb� wlhf�� f_gvr_�� q_f� ijb� bkihevah\Zgbb� dhf[bgZpbb
]_l_jh^bgguc�\j_f_ggh_ jZkly`_gb_�
< g_dhlhjuo�ljm^guo�kblmZpbyo��gZij���jZaebq_gb_�3OHFRWXV VS��b 0� QDWWHUHULL ijb�djZldh\j_f_gghf�gZ[ex^_gbb�
]_l_jh^bggu_� ^_l_dlhju� g_� h[_ki_qb\Zxl� gZ[ex^Zl_ey� ^hihegbl_evghc� Zdmklbq_kdhc� bgnhjfZpb_c�� \ lh
\j_fy��dZd�^_l_dlhju�\j_f_ggh]h�jZkly`_gby��a\mdh\Zy�bgnhjfZpby�\ pbnjh\hc�iZfylb��fh]eb�[u�h[gZjm`blv
jZaebqby� �/LPSHQV� ����±������ $KOHQ�� SHUV�� FRPP���� >_l_dlhju�� h[eZ^Zxsb_� lhevdh� kbkl_fhc� \j_f_ggh]h
jZkly`_gby�beb�lhevdh�qZklhlgh]h�^_e_gby��iha\heyxl�^_eZlv�aZibkv��gh�g_�ijbkihkh[e_gu�^ey�b^_glbnbdZpbb
b gZ[ex^_gby�`b\hlguo�

3� 6��Ijbf��i_j��±�Ij_^eh`_gguc�i_j_\h^�y\ey_lky�\u^_j`dhc�ba�klZl_c���/LPSHQV�+HUPDQ�-�*�$���0F&UDFNHQ
*DU\�)��&KRRVLQJ�D�EDW�GHWHFWRU�²� WKHRUHWLFDO� DQG� SUDFWLFDO� DVSHFWV��b �/LPSHQV�+HUPDQ� -�*�$�� )LHOG� LGHQWLILFDWLRQ�
XVLQJ� EDW� GHWHFWRUV� WR� LGHQWLI\� VSHFLHV��� dhlhju_� \hreb� \ k[hjgbd� �3URFHHGLQJV� RI� WKH� ZRUNVKRS� �(FKRORFDWLRQ
V\PSRVLXP��KDQG
V�RQ�H[SHULHQFH�LQ�WHFKQLTXHV��VRIWZDUH�DQG�UHFRUGLQJ���$XVWLQ��7H[DV��$SULO���������������



DZdhc �^_l_dlhj �gZbemqrbc �^ey �b^_glbnbdZpbb �jmdhdjueuo "

LZ[ebpZ ��� KjZ\g_gb_�^_l_dlhjguo�kbkl_f�\ hlghr_gbb�bo�\hafh`ghkl_c�\ bgl_jij_lZpbb
keurbfuo�iZjZf_ljh\�^ey�b^_glbnbdZpbb�jmdhdjueuo�\ ihe_�b�beb�aZibkZgguo�a\mdh\uo
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QZklhlgu_ �iZjZf_lju
lhgZevgh_�dZq_kl\h��ijbkmlkl\b_�hlkmlkl\b_ �� ��± �
lhgZevgh_�dZq_kl\h��lhg �� ��± ��
)0�l_fi���nhjfZ���djb\bagZ ± ± �� � ��
wnn_dl�>hiie_jZ �� ± ±
q_j_^h\Zgb_�lbih\�bfimevkh\ �� ± � � ��
gZbemqrZy�qZklhlZ�ijhkemrb\Zgby �� ± ± � ��
4&)�qZklhlZ �� ± ± � ��
jZkij_^_e_gb_�wg_j]bb �� ± ± � ��
ijbkmlkl\b_�]Zjfhgbd �� ± ± ± ��
qZklhlguc�^bZiZahg �� ± ± � ��
)PD[ ±�� ± ± ��� ±��
)PLQ �� ± ± � ��
Zfieblm^gu_ �iZjZf_lju
]jhfdhklv �� �� �� � ��
jZkij_^_e_gb_�wg_j]bb �� ± ��± � ��
\j_f_ggu_ �iZjZf_lju
^ebgZ�bfimevkZ ��± ��± �� � ��
^ebgZ�bgl_j\ZeZ �� ��  �± �� �� ��
l_fi�ih\lhj_gby �� �� ��± �� �� ��
jblf �� � ��±
fhgblhjbg]h\uc �^bZiZahg ��± �� ��
gZkljhcdZ �nhdmkbjh\dZ �gZ �hij ��qZklhlZo �� ± ±
^_l_dpbhgguc �^bZiZahg �� ��± ��
p_gZ �� � ��±
©��ª�±�ohjhrh��©�ª�±�\hafh`gh��©���ª�±�ljm^gh��©�ª�±�g_�\hafh`gh��beb �^ey�p_gu��

©��ª�±�kjZ\gbl_evgh�^_r_\uc��©�ª�±�kj_^gyy�klhbfhklv��©���ª�±�kjZ\gbl_evgh�^hjh]hc�

 BgnhjfZpby�fh`_l�[ulv�ihemq_gZ��bkoh^y�ba�lhgZevgh]h�dZq_kl\Z��baf_g_gby�\ukhlu�lhgZ�ijb�gZkljhcd_��iheh`_gby�4&)
beb�iheh]hc�)0�qZkl_c�bfimevkZ�


