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F_`^mgZjh^gZy�We_dljhl_ogbq_kdZy�Dhfbkkby
IZjh\u_�Lmj[bgu
QZklv����L_ogbq_kdb_�Mkeh\by
Ij_^bkeh\b_
��� NhjfZevgu_� j_r_gby� beb� kh]eZr_gby� FWD� ih� l_ogbq_kdbf� \hijhkZf�

ih^]hlh\e_ggu_� L_ogbq_kdbfb� Dhfbl_lZfb�� \ dhlhjuo� ij_^klZ\e_gu� \k_� hkh[h
aZbgl_j_kh\Zggu_� GZpbhgZevgu_� Dhfbl_lu�� \ujZ`Zxl�\ fZdkbfZevghf� ijb[eb`_gbb�
f_`^mgZjh^guc�dhgk_gkmk�fg_gbc�ih�jZkkfZljb\Z_fhfm�\hijhkm�

���Hgb�bf_xl�nhjfm� j_dhf_g^Zpbc�^ey�f_`^mgZjh^gh]h�bkihevah\Zgby�b ijbgylu
GZpbhgZevgufb�Dhfbl_lZfb�\ wlhf�kfuke_�

��� Kihkh[kl\my� f_`^mgZjh^ghc� mgbnbdZpbb�� FWD� \ujZ`Z_l� `_eZgb_�� qlh[u� \k_
GZpbhgZevgu_� Dhfbl_lu� ijbgyeb� l_dkl� j_dhf_g^Zpbb� FWD� ^ey� k\hbo� gZpbhgZev�guo
ijZ\be�gZklhevdh��gZkdhevdh�iha\heyl�gZpbhgZevgu_�mkeh\by��Ex[u_�jZkoh`^_gby�f_`�^m
j_dhf_g^Zpb_c� FWD� b khhl\_lkl\mxsbfb� gZpbhgZevgufb� ijZ\beZfb� ^he`gu� [ulv� dZd
fh`gh�[he__�q_ldh�mdZaZgu�\ ihke_^gbo�

WlZ�qZklv�F_`^mgZjh^gh]h�KlZg^ZjlZ ,(&�FWD�����[ueZ�ih^]hlh\e_gZ�L_ogbq_kdbf
Dhfbl_lhf�FWD 1���IZjh\u_�Lmj[bgu�

L_dkl�wlhc�qZklb�hkgh\u\Z_lky�gZ�ke_^mxsbo�^hdmf_glZo�

IjZ\beh�R_klb�F_kyp_\ Hlq_l�h =hehkh\Zgbb
��KH��� ��KH���

Ihegmx� bgnhjfZpbx� h ]hehkh\Zgbb� ih� ml\_j`^_gbx� wlhc� qZklb� fh`gh� gZclb� \
Hlq_l_� h =hehkh\Zgbb�� mdZaZgghf� \ \ur_ijb\_^_gghc� lZ[ebp_�� Ijbeh`_gb_� : y\ey_lky
g_hlt_fe_fhc�qZklvx�wlhc�qZklb�FWD����
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<\_^_gb_
I_j\h_�ba^Zgb_�FWD����[ueh�\uims_gh�\ ����]��Hgh�g_h^ghdjZlgh�j_^Zdlbjh\Zehkv�

ihke_^gbc�jZa�\����]��K l_o�ihj��[eZ]h^Zjy�bgl_g�kb\ghfm�jZa\blbx��ihy\bebkv�[he__�fhs�
gu_� lmj[bgu�� Kha^Zgb_� lmj[bg�� ijb]h^guo� ^ey� bkihevah\Zgby� k y^_jgufb� j_ZdlhjZfb� k
\h^yguf�hoeZ`^_gb_f��ijhoh^beh�iZjZee_evgh�b ijb\_eh�d ijhba\h^kl\m�fhsguo� lmj[bg
^ey�jZ[hlu�k kmobf�gZkus_gguf�beb�ke_]dZ�\eZ`guf�iZjhf�

Lj_[h\Zgby� d kbkl_fZf� j_]mebjh\Zgby� lmj[bg� \hajhkeb� h^gh\j_f_ggh� k jZa\blb_f
gh\uo�l_ogheh]bc�mijZ\e_gby��lZdbo�dZd�we_dljh�]b^jZ\ebq_kdb_�kbkl_fu��Ih\ur_ggZy�gZ�
^_`ghklv��\ukhdb_�mjh\gb�^bgZfbq_kdbo�ihdZaZl_e_c��ijb]h^ghklv�d ^\mokf_gghc� wdkiem�
ZlZpbb�b ih\ur_ggh_�\gbfZgb_�d a^hjh\vx�b [_ahiZkghklb� ��wlh�l_�Zki_dlu��\ukhdbc�mjh�
\_gv�dhlhjuo�\ gZklhys__�\j_fy�^he`_g�[ulv�h[_ki_q_g�

Ihwlhfm��klZeh�g_h[oh^bfuf�khklZ\eylv�l_ogbq_kdb_�mkeh\by�gZ�lmj[bgm�[he__�ih^�
jh[gh�� q_f� wlh� lj_[h\Zehkv� jZg__��< k\yab� k wlbf�� ^ZggZy� qZklv�FWD� ��� [ueZ� iheghklvx
i_j_ibkZgZ���b y\ey_lky [he__�h[t_fexs_c���q_f�ij_^u^msb_�ba^Zgby�

LZf�� ]^_� wlh�p_e_khh[jZagh�� wlZ� qZklv�FWD��� mqblu\Z_l� h[t_f� lj_[h\Zgbc��ijbf_�
gbfuo� d jZajZ[hldZf� f_g__� fhsguo� lmj[bg�� i_j\hgZqZevgh� ij_^gZagZq_gguc� ^ey� [he__
fhsguo�fZrbg�� h^gZdh�� wlh�g_� hagZqZ_l�� qlh� lZdb_�ijbf_g_gby� \k_]^Z� [m^ml� g_h[oh^bfu
beb�ihe_agu�
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IZjh\u_�Lmj[bgu
QZklv����L_ogbq_kdb_�Mkeh\by
���H[t_f�b H[t_dl�6FRSH�DQG�2EMHFW
WlZ�qZklv�FWD����ijbf_gbfZ�\ hkgh\ghf�d iZjh\uf�lmj[bgZf��y\eyxsbfky�ijb\h�

^hf�]_g_jZlhjZ�^ey�ihemq_gby�we_dljbq_kdhc�wg_j]bb�
G_dhlhju_� ba� _]h� iheh`_gbc� hlghkylky� d lmj[bgZf�� bf_xsbf� ^jm]h_� gZagZq_gb_�

P_ev�wlhc�qZklb���hagZdhfblv�AZdZaqbdZ�k \ZjbZglZfb�b Zevl_jgZlb\Zfb��dhlhju_�hg�fh`_l
jZkkfhlj_lv��b h[_ki_qblv� _fm�\hafh`ghklv�q_ldh�\ukdZaZlv� k\hb� l_ogbq_kdb_� lj_[h\Zgby
ihl_gpbZevghfm�IhklZ\sbdm�

���Kkuedb�gZ�GhjfZlb\u�1RUPDWLYH�5HIHUHQFHV
Gb`_ke_^mxsb_�klZg^Zjlu�kh^_j`Zl�imgdlu��gZ�dhlhju_�^_eZxlky�kkuedb�\ ^Zgghf

l_dkl_�b ba�dhlhjuo�khklZ\e_gu�imgdlu� wlh�qZklb� klZg^ZjlZ�� �GZ�fhf_gl�im[ebdZpbb�mdZ�
aZggu_�ba^Zgby�[ueb�^_ckl\mxsbfb��<k_� klZg^Zjlu�ih^\_j`_gu�i_j_kfhljm�b mqZklgbdb
kh]eZr_gbc��hkgh\Zgguo�gZ� wlhc�qZklb��^he`gu�bkke_^h\Zlv�\hafh`ghklv�ijbf_g_gby�gZ�
b[he__� k\_`bo� ba^Zgbc� klZg^Zjlh\�� mdZaZgguo� gb`_��Qe_gu�FWD� b FHK �,62�� \_^ml� j_�
]bkljZpbx�^_ckl\mxsbo�k_]h^gy�F_`^mgZjh^guo�KlZg^Zjlh\�

,(&����������Baf_jbl_eb�mjh\gy�a\mdZ�

,(&������������IjZ\beZ�l_ieh\uo�ijb_fhqguo�bkiulZgbc�iZjh\uo�lmj[bg���QZklv���
F_lh^�:�

,(&������������IjZ\beZ�l_ieh\uo�ijb_fhqguo�bkiulZgbc�iZjh\uo�lmj[bg���QZklv���
F_lh^�<�

,62� ���������� F_oZgbq_kdZy� \b[jZpby� fZrbg� ijb� jZ[hqbo� kdhjhklyo� hl� ��� ^h
����h[�F��Hkgh\gu_�iheh`_gby�^ey�aZ^Zgby�ghjf�hp_gdb�\b[jZpbb�

,62� ������������ F_oZgbq_kdZy� \b[jZpby� fZrbg� [_a� \ha\jZlgh�ihklmiZl_evgh]h
^\b`_gby���Baf_j_gby�gZ�\jZsZxsboky�\ZeZo�b hp_gdZ���QZklv���Hkgh\gu_�GhjfZlb\u�
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���L_jfbgu�b Hij_^_e_gby�7HUPV�DQG�'HILQLWLRQV
>ey�p_e_c�wlhc�]eZ\u�ijbf_gyxlky�ke_^mxsb_�l_jfbgu�b hij_^_e_gby�

����Lbi�lmj[bgu�7XUELQH�W\SH
Lmj[bgZ�i_j_]j_lh]h�iZjZ �VXSHUKHDW� WXUELQH��� lmj[bgZ��m dhlhjhc� k\_`bc�iZj� km�

s_kl\_ggh�i_j_]j_l�

Lmj[bgZ� \eZ`gh]h� iZjZ �ZHW�VWHDP� WXUELQH��� lmj[bgZ�� m dhlhjhc� k\_`bc� iZj� gZ�
kus_gguc� beb� [ebahd� d wlhfm�� � Fh`_l� lZd`_� gZau\Zlvky� lmj[bghc� gZkus_ggh]h� iZjZ
�VDWXUDWHG�VWHDP�WXUELQH��

Lmj[bgZ�k ijhf_`mlhqguf�i_j_]j_\hf�iZjZ��UHKHDW�WXUELQH���lmj[bgZ��ba�dhlhjhc
iZj�hl[bjZ_lky�ihke_�qZklbqgh]h� jZkrbj_gby��i_j_]j_\Z_lky� �h^bg�beb�[he__� jZa��b kgh\Z
ih^Z_lky�\ lmj[bgm�

Lmj[bgZ�[_a�ijhf_`mlhqgh]h�i_j_]j_\Z� �QRQ�UHKHDW� WXUELQH���lmj[bgZ��ba�dhlhjhc
iZj�g_�hl[bjZ_lky�gZ�i_j_]j_\�

Lmj[bgZ�^\mo�^Z\e_gbc�kf_rZggh]h�^Z\e_gby �PL[HG�SUHVVXUH� WXUELQH���k hl^_ev�
gufb�\oh^Zfb�^ey�iZjZ��ih^Z\Z_fh]h�ijb�^\mo�beb�[he__�^Z\e_gbyo�

Lmj[bgZ� k ijhlb\h^Z\e_gb_f �EDFN�SUHVVXUH� WXUELQH��� lmj[bgZ�� m dhlhjhc� l_ieh
\uoehiZ�bkihevam_lky�\ l_ogheh]bq_kdhf�ijhp_kk_�b q_c�\uoehi�g_� kh_^bg_g�gZijyfmx� k
dhg^_gkZlhjhf��>Z\e_gb_�\uoehiZ��dZd�ijZ\beh��\ur_�Zlfhkn_jgh]h�^Z\e_gby���GZau\Z_lky
lZd`_�g_dhg^_gkZpbhgghc�lmj[bghc ��QRQ�FRQGHQVLQJ�WXUELQH��

Dhg^_gkZpbhggZy�lmj[bgZ �FRQGHQVLQJ� WXUELQH���q_c�\uoehi�kh_^bg_g�gZijyfmx�k
dhg^_gkZlhjhf��>Z\e_gb_�\uoehiZ�h[uqgh�gb`_�Zlfhkn_jgh]h�^Z\e_gby�

Lmj[bgZ�k j_]_g_jZlb\guf�pbdehf �UHJHQHUDWLYH�F\FOH� WXUELQH���lmj[bgZ��ba�dhlh�
jhc� g_dhlhjh_� dhebq_kl\h� iZjZ� hl[bjZ_lky� \ ijhp_kk_� jZkrbj_gby� ^ey� ih^h]j_\Z� iblZ�
l_evghc�\h^u�

Lmj[bgZ�k hl[hjhf��H[WUDFWLRQ�WXUELQH���lmj[bgZ��\ dhlhjhc�qZklv�iZjZ�hl[bjZ_lky�\
ijhp_kk_�jZkrbj_gby�b bkihevam_lky�dZd�l_ogheh]bq_kdbc�iZj��?keb�\ lmj[bg_�ij_^mkfhl�
j_gu� kj_^kl\Z� ^ey� j_]mebjh\Zgby� ^Z\e_gby� hl[bjZ_fh]h� iZjZ�� hgZ� gZau\Z_lky� lmj[bghc� k
j_]mebjm_fuf��beb�Z\lhfZlbq_kdbf��hl[hjhf ��FRQWUROOHG��RU�DXWRPDWLF��H[WUDFWLRQ�WXUELQH�

Dhf[bgbjh\Zgguc�pbde� �FRPELQHG� F\FOH��� dhf[bgZpby� dhleZ�� iZjh\hc� lmj[bgu� b
]Zah\hc�lmj[bgu��\ dhlhjhc�\uoehi�]Zah\hc�lmj[bgu��h[uqgh��mqZkl\m_l�\ ih^\h^_�l_ieZ�d
iZjh\hfm�pbdem�

H^gh\ZevgZy�mklZgh\dZ�k dhf[bgbjh\Zgguf�pbdehf��VLQJOH�OLQH�FRPELQHG�F\FOH��
mklZgh\dZ�k dhf[bgbjh\Zgguf�pbdehf��\ dhlhjhc�iZjh\Zy� lmj[bgZ�b ]Zah\Zy�h[_�y\eyxlky
ijb\h^hf�h^gh]h�b lh]h�`_�]_g_jZlhjZ�

G_\hafh`gh� \u^_eblv� hl^_evgh� \uoh^gu_� fhsghklb� iZjh\hc� lmj[bgu� b ]Zah\hc�
hij_^_e_gby�� lZdb_� dZd� m^_evguc� jZkoh^� l_ieZ� beb� fhsghklv�� ijb\_^_ggu_� ^Ze__� \ wlhf
klZg^Zjl_��a^_kv�m`_�g_�ih^oh^yl�

Ijbf_qZgb_�� L_jfbgu imgdlZ ���� fh]ml� [ulv� kdhf[bgbjh\Zgu� ^ey� mdZaZgby
hkh[_gghkl_c�dZdh]h�eb[h�dhgdj_lgh]h�[ehdZ�
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����Kihkh[u�\imkdZ�k\_`_]h�iZjZ�0HWKRGV�RI�LQLWLDO�VWHDP�DGPLVVLRQ
Iheguc�ih^\h^ iZjZ �IXOO�DUF���\k_�j_]mebjmxsb_�deZiZgu�jZ\ghf_jgh�ih^Zxl�iZj

\h�\oh^gmx�dZf_jm�i_j\hc�klmi_gb�
IZjpbZevguc�ih^\h^�iZjZ� �SDUWLDO�DUF���\oh^gZy�dZf_jZ�i_j\hc�klmi_gb�jZa^_e_gZ

gZ� hl^_evgu_� ^m]b� iZjh\imkdZ�� iZj� ih^Z_lky� hl^_evgh� d dZ`^hc� ^m]_� q_j_a�� h[uqgh�� h^bg
j_]mebjmxsbc�deZiZg��j_]mebjmxsb_�deZiZgu�hldju\Zxlky�iheghklvx�beb�qZklbqgh�\ aZ�
^Zgghc�ihke_^h\Zl_evghklb�

�����Mkeh\by�&RQGLWLRQV�
=jZgbqgu_� mkeh\by� �WHUPLQDO� FRQGLWLRQV��� ]jZgbqgu_� mkeh\by� ^ey� lmj[bgu� beb

lmj[h]_g_jZlhjZ� �� wlh� mkeh\by�� gZeh`_ggu_� gZ� mklZgh\dm� \ ]jZgbqguo� lhqdZo� dhgljZdlZ�
Kx^Z�h[uqgh�\oh^yl�

��iZjZf_lju�k\_`_]h�iZjZ�b iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z�
��^Z\e_gb_�oheh^gh]h�ijhf_`mlhqgh]h�i_j_]j_\Z�
��dhg_qgZy�l_fi_jZlmjZ�iblZl_evghc�\h^u�
��^Z\e_gb_�gZ�\uoehi_�
��ijhba\h^bfZy�fhsghklv�
��qZklhlZ�\jZs_gby�
��lj_[h\Zgby�d hl[hjZf�
AZ^Zggu_� beb ghfbgZevgu_ ]jZgbqgu_ mkeh\by� �VSHFLILHG� RU� UDWHG� WHUPLQDO

FRQGLWLRQV���mkeh\by�\ ]jZgbqguo�lhqdZo�dhgljZdlZ gZ�lmj[bgm�beb�lmj[h]_g_jZlhj��ijb�dh�
lhjuo�^he`gu�mdZau\Zlvky�beb�b ]ZjZglbjh\Zlvky�aZ^ZggZy�\uoh^gZy�fhsghklv�b�beb�m^_ev�
guc jZkoh^�l_ieZ��Ke_^m_l�bf_lv�\ \b^m��qlh�g_dhlhju_�Zlhfgu_�iZjh]_g_jZlhju�^Zxl�iZj�k
^Z\e_gb_f��dhlhjh_�\hajZklZ_l�kh�kgb`_gb_f�gZ]jmadb��b dhgkljmdpby�lmj[bgu�^he`gZ�wlh
ij_^mkfZljb\Zlv�

IZjZf_lju�iZjZ��VWHDP�FRQGLWLRQV���iZjZf_lju�iZjZ��dhlhju_�hij_^_eyxl�l_jfh^b�
gZfbq_kdh_� khklhygb_�iZjZ��h[uqgh�^Z\e_gb_� �klZlbq_kdh_��b l_fi_jZlmjZ�beb� kl_i_gv� km�
ohklb��beb�fZkkh\h_�iZjhkh^_j`Zgb_���>Z\e_gb_�iZjZ�\k_]^Z�^he`gh�[ulv�\ujZ`_gh�\ Z[kh�
exlguo�_^bgbpZo��Z g_�\ \b^_�ba[ulhqgh]h�^Z\e_gby�

GZqZevgu_�iZjZf_lju�iZjZ� �LQLWLDO� VWHDP�FRQGLWLRQV�� IZjZf_lju�iZjZ�gZ�\oh^_�\
]eZ\gu_�klhihjgu_�deZiZgu�

FZdkbfZevgu_� iZjZf_lju� iZjZ� �fD[LPXP� VWHDP� FRQGLWLRQV�� gZb[hevrb_� iZjZ�
f_lju�iZjZ��ijb�dhlhjuo�^he`gZ�h[_ki_qb\Zlvky�^ebl_evgZy�jZ[hlZ�lmj[bgu�

Ijbf_qZgb_��fZdkbfZevgu_� iZjZf_lju� iZjZ g_� ^he`gu� ij_\urZlv� ^himkdZ_fuo
iZjZf_ljh\�ih ii�����Z��b ����E��

<imkdgu_�iZjZf_lju�iZjZ� �LQGXFWLRQ�VWHDP�FRQGLWLRQV���iZjZf_lju�ex[h]h�^hihe�
gbl_evgh]h�iZjZ��ihklmiZxs_]h�\ lmj[bgm��k ex[uf�^Z\e_gb_f��dhlhjh_�gb`_�gZqZevgh]h�

>\hcgu_�iZjZf_lju�iZjZ��GXDO�VWHDP�FRQGLWLRQV���dhf[bgZpby�gZqZevguo�b \imkd�
guo�iZjZf_ljh\�iZjZ�^ey�lmj[bgu�^\mo�^Z\e_gbc�

IZjZf_lju�iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z� �UHKHDW�VWHDP�FRQGLWLRQV�� iZjZf_lju
iZjZ�i_j_^�klhihjgufb�deZiZgZfb�ijhf_`mlhqgh]h�i_j_]j_\Z� �gZau\Zxlky�lZd`_�iZjZf_l�
jZfb�iZjZ�]hjyq_]h�ijhf_`mlhqgh]h�i_j_]j_\Z��

IZjZf_lju� iZjZ� oheh^gh]h� ijhf_`mlhqgh]h� i_j_]j_\Z� �FROG� UHKHDW� VWHDP
FRQGLWLRQV�� iZjZf_lju�iZjZ�gZ�\uoh^_�ba�lmj[bgu�\ ijhf_`mlhqguc�i_j_]j_\Zl_ev�



�

IZjZf_lju�iZjZ�hl[hjZ� �H[WUDFWLRQ�VWHDP�FRQGLWLRQV� ��iZjZf_lju�iZjZ��hl[bjZ_fh�
]h�^ey�ih^h]j_\Z�iblZl_evghc�\h^u�beb�^ey�l_ogheh]bq_kdbo�p_e_c��baf_j_ggu_�\ iZljm[dZo
hl[hjh\�lmj[bgu�

<uoehigu_�iZjZf_lju��H[KDXVW�FRQGLWLRQV����iZjZf_lju�iZjZ�gZ�\uoehi_�ba�lmj[bgu�
Ijbf_qZgb_�� < dhgljZdlghc� ^hdmf_glZpbb� ke_^m_l� ba[_]Zlv� keh\Z �GHVLJQ�

��jZkq_lguc��� ijbf_gbl_evgh� d dZdbf�eb[h� iZjZf_ljZf� iZjZ�� \uoh^ghc� fhsghklb�
kdhjhklb�b l�^��Wlhl�l_jfbg�^he`_g�ijbf_gylvky�lhevdh� d \_ebqbgZf��bkihevam_fuf� \
ijh_dlguo�jZkq_lZo��lZdbo�dZd�jZkq_lgh_�^Z\e_gb_�^ey�khkm^Z�ih^�^Z\e_gb_f�

�����Kdhjhklb�6SHHGV�
GhfbgZevgZy�kdhjhklv� �UDWHG�VSHHG���kdhjhklv��ijb�dhlhjhc�lmj[bgZ�^he`gZ�jZ[h�

lZlv�k ghfbgZevghc�fhsghklvx�

FZdkbfZevgZy�^ebl_evgZy�kdhjhklv��PD[LPXP�FRQWLQXRXV�VSHHG���\_jogbc�ij_^_e
jZ[hq_c�kdhjhklb�lmj[bgu��ijb�dhlhjhf�\hafh`gZ�^ebl_evgZy�wdkiemZlZpbb�

MklZ\dZ�hldexq_gby ih ij_\ur_gbx kdhjhklb��RYHUVSHHG�WULS�VHWWLQJ�� \_ebqbgZ
kdhjhklb��ijb�dhlhjhc�^he`gh�kjZ[hlZlv�mkljhckl\h�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb�

<j_f_ggh_�ih\ur_gb_�kdhjhklb� �WHPSRUDU\� VSHHG�ULVH���ih\ur_gb_�kdhjhklb�lmj�
[bgu�\ i_j_oh^ghf�j_`bf_�ihke_�k[jhkZ�gZ]jmadb�ijb�jZ[hlZxs_c�kbkl_f_�j_]mebjh\Zgby
kdhjhklb��GhfbgZevgh_�\j_f_ggh_�ih\ur_gb_�kdhjhklb�hlghkblky�d kemqZx��dh]^Z�ijhbkoh�
^bl�k[jhk�ghfbgZevghc�gZ]jmadb�ijb�ghfbgZevghc�kdhjhklb�

FZdkbfZevgZy� i_j_oh^gZy� kdhjhklv� �PD[LPXP� WUDQVLHQW� VSHHG��� fZdkbfZevgZy
qZklhlZ� \jZs_gby�ihke_� k[jhkZ�fZdkbfZevghc�gZ]jmadb�ihkj_^kl\hf� hlkh_^bg_gby� ]_g_jZ�
lhjZ� hl� we_dljbq_kdhc� k_lb� �k ij_^\Zjbl_evguf� hldexq_gb_f� ih^Zqb� iblZgby� d
\kihfh]Zl_evghfm�h[hjm^h\Zgbx���b ijb�jZ[hlZxs_c�kbkl_f_�j_]mebjh\Zgby�kdhjhklb�

>he]h\j_f_ggh_� ih\ur_gb_� kdhjhklb� �SHUPDQHQW� VSHHG� ULVH�� hdhgqZl_evgh_� mk�
lZgh\b\r__ky� ih\ur_gb_� kdhjhklb� lmj[bgu� ihke_� k[jhkZ� gZ]jmadb�� k h[uqguf� j_]mebjh�
\Zgb_f�j_]meylhjhf�kdhjhklb�

FZdkbfZevgh_�ih\ur_gb_�kdhjhklb� �PD[LPXP�VSHHG� � ULVH�� ih\ur_gb_�kdhjhklb
lmj[bgu�\ i_j_oh^ghf�j_`bf_�ihke_�k[jhkZ�gZ]jmadb�ijb�g_jZ[hlZxs_c�kbkl_f_�j_]mebjh�
\Zgby�kdhjhklb�b \dexq_gghf�mkljhckl\_�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb��< kemqZ_�
dh]^Z�ijhba\h^blky� k[jhk�ghfbgZevghc�gZ]jmadb�ijb�ghfbgZevghc� kdhjhklb�� ijbf_gy_lky
l_jfbg �ghfbgZevgh_�agZq_gb_�fZdkbfZevgh]h�ih\ur_gby�kdhjhklb�� �UDWHG�PD[LPXP�VSHHG
ULVH��

����Fhsghklb�3RZHUV
Ijbf_qZgb_� �� <k_� �fhsghklb�� beb� �\uoh^gu_� fhsghklb�� ��SRZHUV�� beb� �RXWSXWV��

hlghkylky�d jZ[hl_� lmj[bgu�ijb�ghfbgZevguo� ]jZgbqguo�mkeh\byo� �_keb�^jm]h_�g_�h]h\h�
j_gh��

Fhsghklv� �SRZHU�� fhsghklv��\u^Z\Z_fZy�lmj[bghc�beb�fZrbghc��ijb\h^hf�dhlh�
jhc�hgZ�y\ey_lky��Hij_^_e_gb_�^he`gh�mdZau\Zlv�f_klh�baf_j_gby�b ex[u_�\uq_lu��k\yaZg�
gu_�k ihl_jyfb�beb�ih^Zq_c�iblZgby�d \kihfh]Zl_evghfm�h[hjm^h\Zgbx��GZau\Z_lky�lZd`_
\uoh^ghc�fhsghklvx��RXWSXW��beb�gZ]jmadhc��ORDG��



�

Ihe_agZy�fhsghklv�gZ�fmnl_��QHW�SRZHU�DW�FRXSOLQJ�� fhsghklv�gZ�fmnl_�lmj[bgu
aZ�\uq_lhf�fhsghklb��ih^\h^bfhc�d \kihfh]Zl_evghfm�h[hjm^h\Zgbx�lmj[bgu��_keb�lmj[b�
gZ�g_�y\ey_lky�_]h�ijb\h^hf�

<uoh^gZy�fhsghklv ]_g_jZlhjZ �JHQHUDWRU� �RXWSXW�� fhsghklv�gZ�de_ffZo�]_g_�
jZlhjZ�ihke_�\uq_lZ�ex[hc�\g_rg_c�fhsghklb�\ha[m`^_gby�

FZdkbfZevgZy�^ebl_evgZy�fhsghklv��F>F���PD[LPXP�FRQWLQXRXV�UDWLQJ��0&5�
�lmj[h]_g_jZlhj�� \u^Z\Z_fZy� lmj[h]_g_jZlhjhf� fhsghklv�� mdZaZggZy� IhklZ\sbdhf�� ijb
dhlhjhc�[ehd�fh`_l�jZ[hlZlv�g_h]jZgbq_ggh_�\j_fy��g_�ij_\urZxs__�aZ^Zgguc�j_kmjk��ijb
aZ^Zgguo� ]jZgbqguo�mkeh\byo��Wlh�ghfbgZevguc�iZjZf_lj��dhlhjuc�h[uqgh�h[_ki_qb\Z_l
]ZjZglbx� m^_evgh]h� jZkoh^Z� l_ieZ�� G_h[yaZl_evgh�� qlh[u� j_]mebjmxsb_� deZiZgu� [ueb
iheghklvx� hldjulu�� �GZau\Z_lky� lZd`_�ghfbgZevghc� \uoh^ghc�fhsghklvx��ghfbgZevghc
fhsghklvx�beb�ghfbgZevghc�gZ]jmadhc���UDWHG�RXWSXW��UDWHG�SRZHU��UDWHG�ORDG��

FZdkbfZevgZy�^ebl_evgZy�fhsghklv��F>F���PD[LPXP�FRQWLQXRXV�UDWLQJ���0&5�
�lmj[bgZ� g_� y\ey_lky� ijb\h^hf� we_dljh]_g_jZlhjZ��� \u^Z\Z_fZy� lmj[bghc� fhsghklv�
mdZaZggZy�IhklZ\sbdhf��ijb�dhlhjhc�[ehd�fh`_l�jZ[hlZlv�g_h]jZgbq_ggh_�\j_fy��g_�ij_�
\urZxs__� aZ^Zgguc� j_kmjk�� ijb� aZ^Zgguo� ]jZgbqguo� mkeh\byo�� Wlh� ghfbgZevguc� iZjZ�
f_lj�� dhlhjuc� h[uqgh� h[_ki_qb\Z_l� ]ZjZglbx� m^_evgh]h� jZkoh^Z� l_ieZ�� G_h[yaZl_evgh�
qlh[u�j_]mebjmxsb_�deZiZgu�[ueb�iheghklvx�hldjulu�

Wlh�lZ�fhsghklv��dhlhjZy�kha^Z_lky�gZ�fmnl_�lmj[bgu�beb�fmnl_�ijb\h^bfhc�fZrb�
gu�� fh`_l� [ulv� kh]eZkh\Zg� b lZdhc� \ZjbZgl�� �GZau\Z_lky� lZd`_� ghfbgZevghc� \uoh^ghc
fhsghklvx��ghfbgZevghc�fhsghklvx�beb�ghfbgZevghc�gZ]jmadhc���UDWHG�RXWSXW��UDWHG�SRZHU�
UDWHG�ORDG��

FZdkbfZevgZy� ijhba\h^bl_evghklv �PD[LPXP� FDSDELOLW\��� fhsghklv�� dhlhjmx
fh`_l�\ujZ[hlZlv�lmj[bgZ�k iheghklvx�hldjulufb�j_]mebjmxsbfb�deZiZgZfb�ijb� aZ^Zg�
guo� ]jZgbqguo� mkeh\byo�� �GZau\Z_lky� lZd`_� ijhba\h^bl_evghklvx� ijb� iheghklvx� hldju�
luo�deZiZgZo ��YDOYHV�ZLGH��RSHQ�FDSDELOLW\�

FZdkbfZevgZy�i_j_]jmahqgZy ijhba\h^bl_evghklv
�PD[LPXP�RYHUORDG�FDSDELOLW\�� fZdkbfZevgZy�fhsghklv��dhlhjmx�fh`_l�\ujZ[hlZlv

[ehd�ijb iheghklvx�hldjuluo�j_]mebjmxsbo�deZiZgZo�b ijb�]jZgbqguo�mkeh\byo��h]h\h�
j_gguo�^ey�i_j_]jmadb��gZijbf_j��ijb�[ZciZkkbjh\Zgbb�dhg_qgh]h ih^h]j_\Zl_ey�iblZl_ev�
ghc�\h^u�beb�ijb�ih\ur_gghf�gZqZevghf�^Z\e_gbb�iZjZ�

GZb[he__�wdhghfbqgZy�^ebl_evgZy�fhsghklv��W>F���PRVW��HFRQRPLFDO�FRQWLQXRXV
UDWLQJ���(&5�� \uoh^gZy�fhsghklv��ijb�dhlhjhc�^hklb]Z_lky�fbgbfZevguc�m^_evguc�jZkoh^
l_ieZ�beb�m^_evguc jZkoh^ iZjZ�ijb�aZ^Zgguo�]jZgbqguo�mkeh\byo�

Ihe_agZy�we_dljbq_kdZy�fhsghklv��QHW�HOHFWULFDO�SRZHU�� \uoh^gZy�fhsghklv�]_g_�
jZlhjZ��aZ�\uq_lhf�\g_rg_c�fhsghklb�\ha[m`^_gby��fbgmk�we_dljbq_kdZy�fhsghklv�kh[kl�
\_gguo�gm`^�

We_dljbq_kdZy� fhsghklv� kh[kl\_gguo� gm`^� �HOHFWULFDO� DX[LOLDU\� SRZHU�� fhs�
ghklv�� ihlj_[ey_fZy� \kihfh]Zl_evguf� h[hjm^h\Zgb_f� lmj[bgu� b ]_g_jZlhjZ�� ijb\h^hf
dhlhjh]h� lmj[bgZ�g_� y\ey_lky��A^_kv�h[uqgh�mqblu\Z_lky�\ky�fhsghklv��bkihevam_fZy�^ey
mijZ\e_gby�� kfZadb�� Z lZd`_� ^ey� hoeZ`^_gby� b miehlg_gby� ]_g_jZlhjZ��Kx^Z�fh`_l� [ulv
hlg_k_gh� lZd`_� ^hihegbl_evgh_� \kihfh]Zl_evgh_� h[hjm^h\Zgb_� lbiZ� gZkhkh\� iblZl_evghc



��

\h^u� dhleZ� k ijb\h^hf� hl� we_dljh^\b]Zl_ey�� � AZdZaqbd� b IhklZ\sbd� ^he`gu� kh]eZkh\Zlv
i_j_q_gv�lZdh]h�^hihegbl_evgh]h�\kihfh]Zl_evgh]h�h[hjm^h\Zgby�



��

����JZkoh^�iZjZ�b m^_evguc�jZkoh^�iZjZ�6WHDP�IORZ�UDWH�DQG�VWHDP�UDWH�
GZqZevguc�jZkoh^�iZjZ� �LQLWLDO� VWHDP� IORZ� UDWH�� jZkoh^�iZjZ��ih^Z\Z_fh]h� d lmj�

[bg_�k gZqZevgufb�iZjZf_ljZfb��\dexqZy�ex[hc�iZj��ih^Z\Z_fuc�d rlhdZf�deZiZgh\��mi�
ehlg_gbyf� beb� [ZeZgkbjh\hqguf� ihjrgyf�� Z lZd`_� ex[hc� iZj�� ih^Z\Z_fuc� d \kihfh]Z�
l_evghfm� h[hjm^h\Zgbx� lbiZ�� lmj[bgu� gZkhkh\� iblZl_evghc� \h^u�� ijhf_`mlhqgu_� i_j_�
]j_\Zl_eb�iZj�iZj��w`_dlhju�b l�^�

M^_evguc�jZkoh^�iZjZ��VWHDP�UDWH�� hlghr_gb_�gZqZevgh]h�jZkoh^Z�iZjZ�d \uoh^ghc
fhsghklb�

����M^_evgu_�jZkoh^u�l_ieZ�+HDW�UDWHV
�Kf��lZd`_�,(&�����]^_�hij_^_e_gby�^Zgu�[he__�ih^jh[gh��
M^_evguc�jZkoh^�l_ieZ� �KHDW� UDWH�� hlghr_gb_�\g_rg_c�ih^\h^bfhc�d pbdem� l_i�

ehlu�d ijhba\h^bfhc�fhsghklb��Wlh�\_ebqbgZ�h[jZlgZy�l_jfbq_kdhfm�d�i�^�

=ZjZglbcguc� m^_evguc� jZkoh^� l_ieZ� �JXDUDQWHH� KHDW� UDWH�� m^_evguc� jZkoh^
l_ieZ�� gZ� dhlhjhf� [Zabjm_lky� ]ZjZglby� beb� Ij_^eh`_gb_�� khhl\_lkl\mxsbc� mdZaZgghc
\uoh^ghc�fhsghklb�ijb�ghfbgZevguo�]jZgbqguo�mkeh\byo�b pbdem��hibkZgghfm�\ i�������
Ex[h_� ^hims_gb_� hlghkbl_evgh� ihklhjhggbo� ihlhdh\�� ih^ibldb�� ^h[Z\e_gby� beb� hl[hjZ
l_ieZ�^he`gh�[ulv�mdZaZgh�\ dhgljZdl_�

G_hldhjj_dlbjh\Zgguc � m^_evguc� jZkoh^� l_ieZ�� ihemq_gguc� ijb� bkiulZgbyo
�XQFRUUHFWHG�WHVW�KHDW�UDWH��� m^_evguc�jZkoh^�l_ieZ��ihemq_gguc�ih^klZgh\dhc�j_amevlZlh\
bkiulZgby�\ nhjfmem���mdZaZggmx�\ dhgljZdl_�

Iheghklvx� hldhjj_dlbjh\Zgguc� m^_evguc� jZkoh^� l_ieZ� �IXOO\�FRUUHFWHG� KHDW
UDWH�� m^_evguc�jZkoh^�l_ieZ��dhlhjuc�[ue�[u�ihemq_g�ijb�bkiulZgbyo��_keb�[u�]jZgbqgu_
mkeh\by� [ueb� b^_glbqgu� aZ^Zgguf�� b \k_� \kihfh]Zl_evgh_� h[hjm^h\Zgb_� \g_� hl\_lkl\_g�
ghklb�IhklZ\sbdZ�jZ[hlZeh�q_ldh�\ khhl\_lkl\bb�kh�k\hbfb�]ZjZglbyfb�

����Dhwnnbpb_gl�ihe_agh]h�^_ckl\by��(IILFLHQF\
L_jfbq_kdbc�d�i�^���WKHUPDO�HIILFLHQF\�� \_ebqbgZ�h[jZlgZy�m^_evghfm�jZkoh^m�l_ieZ

b ihwlhfm� hij_^_ey_fZy� dZd� hlghr_gb_� \u^Z\Z_fhc� fhsghklb d dhebq_kl\m� l_iehlu�
ih^\_^_gghc�d pbdem�ba\g_���?keb�l_jfbq_kdbc�d�i�^��]ZjZglbjm_lky��_]h�hij_^_e_gb_�^he`gh
[ulv�aZibkZgh�\ DhgljZdl_�

����JZ[hqb_�j_`bfu��2SHUDWLRQDO�UHJLPHV��PRGHV�
JZ[hlZ�gZ� [Zah\hc�gZ]jmad_� �EDVH�ORDG� RSHUDWLRQ�� jZ[hlZ� ijb�fZdkbfZevghc� ^eb�

l_evghc�fhsghklb�F>F �0&5��beb�[hevrhc�qZklb�__ \ l_q_gb_�ijh^he`bl_evgh]h�i_jbh^Z�

>\mokf_ggZy�jZ[hlZ �WZR�VKLIW� �RSHUDWLRQ�� JZ[hlZ�ijb�F>F� �0&5��beb�[hevrhc
qZklb�__ \ l_q_gb_����qZk�beb�f_gvr_�\ kmldb�����qZkZ��k hldexq_gb_f�\ hklZevgh_�\j_fy�

H^ghkf_ggZy�jZ[hlZ� �RQH�VKLIW� � RSHUDWLRQ�� jZ[hlZ�ijb�F>F� �0&5��beb�[hevrhc
qZklb�__ \ l_q_gb_���qZk�\ kmldb�����qZkZ��k hldexq_gb_f�\ hklZevgh_�\j_fy�

Pbdebq_kdh_� baf_g_gb_� gZ]jmadb� �ORDG� F\FOLQJ��� jZ[hlZ� k gZ]jmadhc�� j_]meyjgh
baf_gyxs_cky�f_`^m�\ukhdbf�b gbadbf�mjh\g_f�



��

JZ[hlZ�gZ�ibdh\hc gZ]jmad_��SHDN�ORDG��RSHUDWLRQ�� jZ[hlZ�ijb�[hevrhc�gZ]jmad_�\
l_q_gb_�dhjhldh]h�i_jbh^Z��h[uqgh�hl� ��^h� ��qZkh\�\h�\j_fy�ibdh\h]h�ihlj_[e_gby�we_dl�
jhwg_j]bb��Qbkeh�ibdh\�\ ^_gv�g_�h]h\Zjb\Z_lky��< hklZevgh_�\j_fy�lmj[bgZ�hldexq_gZ�

Ijbf_qZgb_��Ohly \ur_mdZaZggu_�hij_^_e_gby�ghkyl�h[sbc�oZjZdl_j��hgb�fh]ml
[ulv�k^_eZgu�[he__�dhgdj_lgufb��k mdZaZgb_f��[m^_l�eb�lmj[bgZ i_jbh^bq_kdb�\ ijhklh�
yo��dhlhju_�fh]ml�[ulv�deZkkbnbpbjh\Zgu�dZd����qZkh\hc�ijhklhc�����qZkh\hc�ijhklhc�

������F_lh^u�baf_g_gby�gZ]jmadb�0HWKRGV�RI�ORDG�YDULDWLRQ�
JZ[hlZ�gZ�ihklhyg�ghf�^Z\e_gbb��FRQVWDQW�SUHVVXUH�RSHUDWLRQ�� jZ[hlZ��ijb�dhlhjhc

gZqZevgh_�^Z\e_gb_�iZjZ�ih^^_j`b\Z_lky�^hklZlhqgh�ihklhygguf�b gZ]jmadZ�kgb`Z_lky�ih�
kl_i_gguf�aZdjulb_f�j_]mebjmxsbo�deZiZgh\�eb[h�iZjZee_evgh� �iheguc�\imkd���eb[h�ih�
ke_^h\Zl_evgh��iZjpbZevguc�ih^\h^��

JZ[hlZ�gZ�kdhevays_f�^Z\e_gbb� �VOLGLQJ�SUHVVXUH�RSHUDWLRQ�� jZ[hlZ��ijb�dhlhjhc
gZ]jmadZ�f_gy_lky� iml_f� baf_g_gb_f� gZqZevgh]h� ^Z\e_gby� iZjZ�� � j_]mebjmxsb_� deZiZgu�
jZ[hlZxsb_�iZjZee_evgh��\k_�hklZxlky�\ iheghklvx�hldjulhf�iheh`_gbb�

Fh^bnbpbjh\Zggh_�kdhevays__�^Z\e_gb_� �PRGLILHG� VOLGLQJ�SUHVVXUH�� jZ[hlZ��ijb
dhlhjhc�baf_g_gb_�gZ]jmadb�\ ^bZiZahg_�hl �����^h�ijbf_jgh�����ghfbgZevghc�\uoh^ghc
fhsghklb�^hklb]Z_lky�jZ[hlhc�\k_o�j_]mebjmxsbo�deZiZgh\�iZjZee_evgh��gZqZevgh_�^Z\e_�
gb_�iZjZ�ijb�wlhf�hklZ_lky�ihklhygguf��gb`_�����ghfbgZevghc�\uoh^ghc�fhsghklb�baf_�
g_gby�gZ]jmadb�^hklb]Zxlky�� � ]^_� wlh�hkms_kl\bfh��iml_f�baf_g_gby�gZqZevgh]h�^Z\e_gby
iZjZ��\ lh�\j_fy�dZd�j_]mebjmxsb_�deZiZgu�hklZxlky�\[ebab�iheh`_gby��khhl\_lkl\mxs_]h
����ghfbgZevghc�\uoh^ghc�fhsghklb�

=b[jb^gZy� jZ[hlZ� �K\EULG� RSHUDWLRQ�� jZ[hlZ� fZrbgu� k iZjpbZevguf� ih^\h^hf
iZjZ�� ijb� dhlhjhc� gZ]jmadZ� kgb`Z_lky ihke_^h\Zl_evguf� aZdjulb_f� j_]mebjmxsbo� deZ�
iZgh\� ^h� \_ebqbgu�� khhl\_lkl\mxs_c� fbgbfZevgh� ^himklbfhfm� qbkem� hklZ\rboky� ihe�
ghklvx� hldjulufb� deZiZgh\�� ijb� wlhf� gZqZevgh_� ^Z\e_gb_� iZjZ� hklZ_lky� ihklhygguf�
^Zevg_cr__� kgb`_gb_� gZ]jmadb� ^hklb]Z_lky� ihgb`_gb_f� gZqZevgh]h� ^Z\e_gby� iZjZ�� ijb
wlhf� l_� j_]mebjmxsb_� deZiZgu�� dhlhju_� hldjulu�� hklZxlky� \ iheghklvx� hldjulhf�iheh�
`_gbb�beb�[ebadhf�d g_fm�

>jhkk_evgh_�j_]mebjh\Zgb_� �WKURWWOH�JRYHUQLQJ�� j_]mebjmxsb_�deZiZgu�jZ[hlZxl
iZjZee_evgh�beb�ihqlb�iZjZee_evgh��qlh�y\ey_lky�ghjfZevguf�j_`bfhf�j_]mebjh\Zgby�lmj�
[bgu�k iheguf�ih^\h^hf�iZjZ�ijb�jZ[hl_�gZ�ihklhygghf�^Z\e_gbb�

Khieh\h_�j_]mebjh\Zgb_ �QR]]OH�JRYHUQLQJ�� j_]mebjmxsb_�deZiZgu� aZdju\Zxlky
ihke_^h\Zl_evgh�� qlh� y\ey_lky� ghjfZevguf� j_`bfhf� j_]mebjh\Zgby� lmj[bgu� k iZjpbZev�
guf�ih^\h^hf�iZjZ�ijb�jZ[hl_�gZ�ihklhygghf�^Z\e_gbb�

�����J_kmjk��2SHUDWLRQDO�OLIH
DZe_g^Zjguc� kjhd� kem`[u� �FDOHQGDU� � DJH�� iheguc� bkl_drbc� kjhd� kem`[u� mklZ�

gh\db��\ujZ`_gguc�\ f_kypZo�beb�]h^Zo��bkqbkey_fuc�hl�i_j\hc�kbgojhgbaZpbb�

JZ[hqb_�qZku��UXQQLQJ�KRXUV���qbkeh�qZkh\��dh]^Z�fZrbgZ�g_keZ�gZ]jmadm�

�����MijZ\e_gb_�b aZsblZ���&RQWURO�DQG�SURWHFWLRQ�
Kbkl_fZ�j_]mebjh\Zgby� �JRYHUQLQJ� V\VWHP�� dhf[bgZpby� mkljhckl\� b f_oZgbafh\�

dhlhju_�oZjZdl_jguf�iml_f�ij_h[jZamxl�mijZ\eyxsb_�kb]gZeu�iheh`_gb_�deZiZgh\��Kx^Z
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hlghkylky� j_]meylhj� kdhjhklb� �VSHHG� JRYHUQRU��� � f_oZgbaf� mijZ\e_gby� kdhjhklvx� �VSHHG
FRQWURO� PHFKDQLVP��� mkljhckl\h� aZ^Zgby� baf_g_gby� kdhjhklb� �VSHHGHU� GHYLFH�VSHHG� FKDQJHU��
kbkl_fu�jZa]jmadb��XQORDGLQJ�V\VWHPV��b ex[u_�mkljhckl\Z�mijZ\e_gby�iZjh\ufb�deZiZgZfb
�VWHDP�YDOYH�RSHUDWLQJ�GHYLFHV��

Kbkl_fZ� aZsblu� lmj[h]_g_jZlhjZ� �WXUELQH�JHQHUDWRU� SURWHFWLRQ� V\VWHP�� \ky� kb�
kl_fZ��ij_^gZagZq_ggZy�^ey�aZsblu�lmj[h]_g_jZlhjZ�hl�g_bkijZ\ghkl_c�\gmljb�g_]h�beb�]^_�
lh�\ kbkl_f_�i_j_^Zqb�we_dljhwg_j]bb�

Mklhcqb\h_� khklhygb_� �VWHDG\�VWDWH� FRQGLWLRQ�� khklhygb_�� oZjZdl_jbamxs__ky� ih�
klhyggufb�kj_^gbfb� agZq_gbyfb�kdhjhklb�b gZ]jmadb�k h]jZgbq_ggufb�j_^dbfb�hldehg_�
gbyfb�

Mklhcqb\Zy� jZ[hlZ� �VWDEOH� RSHUDWLRQ�� kbkl_fZ� gZau\Z_lky� mklhcqb\hc�� _keb� hgZ
ijboh^bl�\ mklhcqb\h_�khklhygb_�ihke_�lh]h��dZd�d g_c�ijbeh`_gh�\hafms_gb_�ih�kdhjhklb
beb�ih�gZ]jmad_�

Mklhcqb\h_�j_]mebjh\Zgb_��kl_i_gv�g_jZ\ghf_jghklb�j_]meylhjZ���VWHDG\�VWDWH
UHJXODWLRQ� �VSHHG� JRYHUQLQJ� GURRS�� mklhcqb\h_� baf_g_gb_� gZ]jmadb�� \ujZ`_ggh_� \

ijhp_glghf�hlghr_gbb�d ghfbgZevghc�kdhjhklb��dh]^Z�gZ]jmadZ�bahebjh\Zggh]h�[ehdZ�ba�
f_gy_lky�f_`^m�ghfbgZevghc�gZ]jmadhc�b gme_\hc��k b^_glbqghc�gZkljhcdhc�kbkl_fu�j_]m�
ebjh\Zgby��k ahghc�g_qm\kl\bl_evghklb��ijbgylhc�jZ\ghc�gmex�

Mklhcqb\h_� j_]mebjh\Zgb_� kdhjhklb� \ ijbjZs_gbyo� �f_klgZy� kl_i_gv
g_jZ\ghf_jghklb� j_]mebjh\Zgby��VWHDG\�VWDWH� LQFUHPHQWDO� VSHHG� UHJXODWLRQ� �LQFUHPHQWDO
VSHHG� GURRS��� kl_i_gv� baf_g_gby� mklhcqb\hc� kdhjhklb� ih� hlghr_gbx� d gZ]jmad_� ijb
aZ^Zgghf�agZq_gbb�mklhcqb\hc�kdhjhklb�b gZ]jmadb��k ahghc�g_qm\kl\bl_evghklb�ijbgylhc
jZ\ghc� gmex�� WlZ� \_ebqbgZ� ij_^klZ\ey_l� kh[hc� m]he� gZdehgZ� dZkZl_evghc� d djb\hc
mklhcqb\Zy�kdhjhklv�gZ]jmadZ�ijb�jZkkfZljb\Z_fhc�gZ]jmad_�

AhgZ� g_qm\kl\bl_evghklb� kbkl_fu� j_]mebjh\Zgby� kdhjhklb� �GHDG� EDQG� RI� WKH
VSHHG�JRYHUQLQJ� �FRQWURO�� V\VWHP�� ihegZy�\_ebqbgZ�baf_g_gby�mklhcqb\hc�kdhjhklb� �\ujZ�
`_ggZy� \ ijhp_glZo� hl� ghfbgZevghc� kdhjhklb�� \ ij_^_eZo� dhlhjhc� g_l� khhl\_lkl\mxs_]h
baf_g_gby�iheh`_gby�j_]mebjmxsbo�deZiZgh\��AhgZ�g_qm\kl\bl_evghklb���wlh�f_jZ�qm\kl\b�
l_evghklb�kbkl_fu�

FZdkbfZevgZy� ih]j_rghklv� ih� gZ]jmad_� beb� g_ebg_cghklv� �PD[LPXP� ORDG
LQDFFXUDF\� RU� � QRQ�OLQHDULW\�� fZdkbfZevgh_� hldehg_gb_� ih� gZ]jmad_�� \ujZ`_ggh_� \
ijhp_glZo� hl� ghfbgZevghc�� djb\hc� gZ]jmadZ�kdhjhklv� hl� ijyfhc� ebgbb�� hij_^_eyxs__
ihegmx� kl_i_gv� g_jZ\ghf_jghklb� j_]meylhjZ�� khhl\_lkl\mxsmx� jZ[hl_� j_]mebjmxs_]h
h[hjm^h\Zgby�ijb� hij_^_e_gguo�iZjZf_ljZo� hdjm`Zxs_c� kj_^u� �gZijbf_j�� l_fi_jZlmjZ�
\eZ`ghklv��b bklhqgbdh\�wg_j]bb��gZijbf_j��gZijy`_gb_��^Z\e_gb_�fZkeZ��

Mklhcqb\hklv� j_]meylhjZ� d \g_rgbf� \ha^_ckl\byf� �JRYHUQRU� HQYLURQPHQWDO
VWDELOLW\�� baf_g_gb_�gZ]jmadb��\ujZ`_ggh_�\ ijhp_glZo�hl�ghfbgZevghc�gZ]jmadb��dhlhjh_
ijh�bkoh^bl�ijb� aZ^Zgghf�baf_g_gbb�ex[hc�g_aZ\bkbfhc�i_j_f_gghc�� djhf_� mklZ\db�beb
kdh�jhklb�� Ijbf_ju� lZdbo� i_j_f_gguo� �� bkl_dr__� \j_fy�� l_fi_jZlmjZ�� \b[jZpby�
[Zjhf_ljbq_k�dh_�^Z\e_gb_��iblZxs__�gZijy`_gb_�b qZklhlZ�

DjZldh\j_f_ggZy� mklhcqb\hklv� �VKRUW�WHUP� VWDELOLW\�� baf_g_gb_� ihlj_[ey_fhc
gZ]jmadb��\ujZ`_ggh_�\ ijhp_glZo�hl�ghfbgZevghc�gZ]jmadb��^ey�ex[hc�nbdkbjh\Zgghc�mk�
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lZ\db�b kdhjhklb�aZ�ex[hc����fbgmlguc�ijhf_`mlhd�\j_f_gb��^ey�dhlhjh]h�iZjZf_lju�hdjm�
`Zxs_c�kj_^u�gZoh^ylky�\ aZ^Zgguo�ij_^_eZo�

Ijh^he`bl_evgZy� mklhcqb\hklv� �ORQJ�WHUP� VWDELOLW\�� baf_g_gb_� kj_^g_c� ihlj_�
[ey_fhc�gZ]jmadb��\ujZ`_ggh_�\ ijhp_glZo�hl�ghfbgZevghc�gZ]jmadb��^ey�nbdkbjh\Zgghc
mklZ\db�b kdhjhklb�f_`^m�^\mfy����fbgmlgufb�ijhf_`mldZfb�\j_f_gb�aZ�i_jbh^����f_ky�
p_\�� >ey�h[hbo�bkiulZl_evguo�i_jbh^h\�iZjZf_lju�hdjm`Zxs_c�kj_^u�^he`gu�[ulv�\ ij_�
^_eZo�lj_[m_fh]h�^bZiZahgZ��gh�g_�h[yaZl_evgh��qlh[u�[ueb�hq_gv�[ebadb�

���=ZjZglbb�*XDUDQWHHV
�����H[sb_�iheh`_gby�*HQHUDO
< DhgljZdl_� fh]ml� [ulv� mdZaZgu� g_kdhevdh� \b^h\� ]ZjZglbc�� gZijbf_j�� ih� d�i�^��

m^_evghfm� jZkoh^m� l_ieZ� �beb� iZjZ��� fhsghklb�� beb� fhsghklb�� ihlj_[ey_fhc� \kihfh]Z�
l_evguf�h[hjm^h\Zgb_f��LZd`_�fh]ml�[ulv�ihlj_[h\Zgu�]ZjZglbb�^ey�oZjZdl_jbklbd��lZdbo
dZd�nmgdpbb�kbkl_fu�j_]mebjh\Zgby��mjh\_gv�\b[jZpbb�beb�rmfZ�

<k_�]ZjZglbb�kh�kj_^kl\Zfb�bo�h[_ki_q_gby�^he`gu�[ulv�mdZaZgu�b knhjfmebjh\Zgu
iheghklvx�b [_a�^\mkfuke_gghkl_c�

����� L_jfbq_kdbc� d�i�^�� beb� m^_evguc� jZkoh^� l_ieZ� beb� iZjZ� lmj[h�
mklZgh\db�7XUELQH�SODQW�WKHUPDO�HIILFLHQF\�RU�KHDW�UDWH�RU�VWHDP�UDWH�

=ZjZglbjh\Zgguc�m^_evguc�jZkoh^�l_ieZ��beb�iZjZ��^Z_lky�k ^hims_gb_f��qlh�ijb_�
fhqgu_�bkiulZgby�[m^ml�ijh\h^blvky�\ khhl\_lkl\bb�k iheh`_gbyfb� ,(&������\dexqZy�g_�
h[oh^bfhklv�kh]eZkh\Zgby�f_lh^bdb�\g_k_gby�ihijZ\hd��< DhgljZdl_�^he`gh�[ulv�mdZaZgh�
qlh�[m^_l�ijbf_gylvky� �� ,(&�������beb� ,(&��������=ZjZglby�l_jfbq_kdh]h�d�i�^��beb�m^_ev�
gh]h�jZkoh^Z�l_ieZ�beb�iZjZ�fh`_l��gZijbf_j��[ulv�h]jZgbq_gZ�h^ghc�dhgdj_lghc�gZ]jma�
dhc�beb�bo�\a\_r_ggufb�agZq_gbyfb�ijb�g_kdhevdbo�gZ]jmadZo��\ khhl\_lkl\bb�k mkeh\by�
fb�DhgljZdlZ�

< kemqZ_��_keb�j_]_g_jZlb\gu_�ih^h]j_\Zl_eb�iblZl_evghc�\h^u�g_�\oh^yl�\ DhgljZdl
IhklZ\sbdZ�lmj[bgu���ij_^ihqlbl_evgh��qlh[u�AZdZaqbd�ij_^klZ\be�\f_kl_�kh�k\h_c�ki_pb�
nbdZpb_c�ko_fm�kbkl_fu�ih^h]j_\Z�iblZl_evghc�\h^u�k bgnhjfZpb_c��^hklZlhqghc�^ey�lh]h�
qlh[u�fh`gh�[ueh�knhjfmebjh\Zlv�]ZjZglbb�m^_evgh]h�jZkoh^Z�l_ieZ�\k_]h�Z]j_]ZlZ��< ijh�
lb\ghf�kemqZ_�IhklZ\sbd�^he`_g�mdZaZlv�\ k\h_f�l_g^_j_�qbkeh�b jZkij_^_e_gb_�ih^h]j_\Z�
l_e_c�iblZl_evghc�\h^u��jZaghklv�dhg_qguo�l_fi_jZlmj�ih^h]j_\Zl_ey�iblZl_evghc�\h^u�b
jZaghklb� ^Z\e_gbc� f_`^m� lmj[bghc� b ih^h]j_\Zl_eyfb�� dhlhju_� [ueb� bkihevah\Zgu� ijb
nhjfmebjh\Zgbb�]ZjZglbb�

:gZeh]bqgu_�rZ]b�^he`gu�[ulv�ij_^ijbgylu�\ lmj[bgZo�\eZ`gh]h�iZjZ�� ]^_� eb[h
k_iZjZlhju� \eZ]b� eb[h� ijhf_`mlhqgu_� i_j_]j_\Zl_eb�� beb� b l_� b ^jm]b_�� g_� \dexq_gu� \
DhgljZdl�gZ�lmj[bgm�

?keb� j_]_g_jZlb\gu_� ih^h]j_\Zl_eb� iblZl_evghc� \h^u� \dexq_gu� \ DhgljZdl
IhklZ\sbdZ�lmj[bgu��^he`gu�mqblu\Zlvky�lj_[h\Zgby�jZa^_eZ����

IhklZ\sbdm� lmj[bgu�^he`gZ�[ulv�^ZgZ� \hafh`ghklv� eb[h�ih^ijZ\blv� k\hx� ]ZjZg�
lbx� \ ijhp_kk_� \uiheg_gby� dhgljZdlZ�� _keb� wdkiemZlZpbhggu_� oZjZdl_jbklbdb� h[hjm^h�
\Zgby�mklZgh\db��g_�\oh^ys_]h�\ _]h�ihklZ\dm��lbiZ�ih^h]j_\Zl_e_c��deZiZgh\��ljm[hijh\h�
^h\�beb�gZkhkh\��hlebqZxlky�hl� l_o��gZ�dhlhjuo�[ueZ�hkgh\ZgZ� ]ZjZglby��eb[h�ijbf_gblv
kh]eZkh\Zggu_�ihijZ\db�d j_amevlZlZf�l_ieh\uo�ijb_fhqguo�bkiulZgbc�

�����Fhsghklv�beb�ijhimkdgZy�kihkh[ghklv��2XWSXW�RU�VWHDP�IORZ�FDSDFLW\�
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>he`gh� [ulv� ijh^_fhgkljbjh\Zgh�� qlh� lmj[bgZ� h[_ki_qb\Z_l� ghfbgZevgmx� fhs�
ghklv�beb��\ dZq_kl\_�Zevl_jgZlb\u��ghfbgZevgmx�ijhimkdgmx�kihkh[ghklv��dh]^Z� ]jZgbq�
gu_�mkeh\by�bf_ggh�lZdb_��dZd�mdZaZgh�\ DhgljZdl_��BkiulZgb_�^he`gh�ijh\h^blvky�\ kh�
hl\_lkl\bb�k iheh`_gbyfb�,(&�����

�����Fhsghklv��ihlj_[ey_fZy�\kihfh]Zl_evguf� h[hjm^h\Zgb_f�� $X[LOLDU\� SODQW
SRZHU�

?keb� ^Z_lky� ]ZjZglby� gZ� ihlj_[e_gb_� fhsghklb� ^ebl_evgh� jZ[hlZxs_c� \kihfh]Z�
l_evghc�mklZgh\dhc��i_j_q_gv� we_f_glh\� lZdhc�mklZgh\db�^he`_g�[ulv� kh]eZkh\Zg��Ihlj_�
[e_gb_� fhsghklb� dZ`^hc� _^bgbp_c� h[hjm^h\Zgby� ^he`gh� [ulv� baf_j_gh�� dh]^Z� lmj[bgZ
jZ[hlZ_l�gZ�aZ^Zgghc�fhsghklb�ijb�aZ^Zgguo�]jZgbqguo�mkeh\byo��eb[h�kh]eZkh\Zgh�f_`^m
AZdZaqbdhf�b IhklZ\sbdhf�

�����IZjh\u_�LZ[ebpu�6WHDP�7DEOHV�
IZjh\u_�lZ[ebpu�beb�nhjfmeu��dhlhju_�^he`gu�[ulv�ijbf_g_gu�^ey�]ZjZglbc�b \u�

qbke_gby� j_amevlZlh\� bkiulZgbc�� ^he`gu� khhl\_lkl\h\Zlv�F_`^mgZjh^gufb� Kd_e_lgufb
LZ[ebpZfb��ijbgylufb�gZ�R_klhc�F_`^mgZjh^ghc�Dhgn_j_gpbb�ih�K\hckl\Zf�IZjZ �,&36�
\ �����]h^m�b ^he`gu��ij_^ihqlbl_evgh��[Zabjh\Zlvky�gZ�^hdmf_gl_�F_`^mgZjh^gh]h�Dhfb�
l_lZ�ih�NhjfmeZf �,)&�������]h^Z��Nhjfmeu�^ey�Ijhfure_ggh]h�Bkihevah\Zgby���dhlhjuc
[ue�ml\_j`^_g�k_^vfhc�,&36�\ �����]h^m��LZ[ebpu�b nhjfmeu�^he`gu�[ulv�kh]eZkh\Zgu�AZ�
dZaqbdhf�b IhklZ\sbdhf�b ^he`gu�[ulv�mdZaZgu�\ DhgljZdl_�

�����>himkdb�7ROHUDQFHV�
>himkdb�gZ�ba]hlh\e_gb_�g_�\dexq_gu�\ h[t_f�wlhc�qZklb�

�����KlZj_gb_�$JHLQJ�
Ex[Zy�ihijZ\dZ�d ihemq_gguf�\ j_amevlZl_�bkiulZgby�b hldhjj_dlbjh\Zgguf�agZq_�

gbyf�m^_evgh]h�jZkoh^Z�l_ieZ��iZjZ�beb�l_jfbq_kdh]h�d�i�^���\\h^bfZy�\ k\yab�k bkl_q_gb_f
\j_f_gb�ihke_�i_j\hc� kbgojhgbaZpbb��^he`gZ�^_eZlvky�ih�ij_^\Zjbl_evghfm� kh]eZr_gbx
f_`^m�AZdZaqbdhf�b IhklZ\sbdhf�b ^he`gZ�[ulv�hij_^_e_gZ�\ khhl\_lkl\bb�k iheh`_gbyfb
,(&�������

���J_]mebjh\Zgb_��mijZ\e_gb_��*RYHUQLQJ�FRQWURO�
�����Kbkl_fZ�j_]mebjh\Zgby��mijZ\e_gby���*RYHUQLQJ��FRQWURO��V\VWHP
�������Kbkl_fZ� j_]mebjh\Zgby� lmj[bgu�^he`gZ�[ulv� kihkh[gZ� j_]mebjh\Zlv� qZklhlm

\jZs_gby�hl�gmey�b \ur_��Wlh�j_]mebjh\Zgb_�fh`_l�[ulv�jmqgh_�beb�dZdh_�eb[h�^jm]h_�
������� Kbkl_fZ� j_]mebjh\Zgby� lmj[bgu�� y\eyxs_cky� ijb\h^hf� ]_g_jZlhjZ�� ^he`gZ

[ulv�kihkh[gZ�mklhcqb\h�j_]mebjh\Zlv�
Z��qZklhlm�\jZs_gby�ijb�\k_o�gZ]jmadZo�hl�ohehklh]h�oh^Z�^h�iheghc�gZ]jmadb��dh]^Z

]_g_jZlhj�jZ[hlZ_l�bahebjh\Zgh�
\��\u^Zqm�wg_j]bb�\ wg_j]hkbkl_fm���dh]^Z�]_g_jZlhj�jZ[hlZ_l�iZjZee_evgh�k ^jm]bfb

]_g_jZlhjZfb��kf���������
�������J_]meylhj�b _]h�kbkl_fZ�^he`gu�[ulv�kdhgkljmbjh\Zgu�lZd��qlh[u�hldZa�ex[h�

]h�maeZ�g_�[ue�[u�ij_iylkl\b_f�^ey�[_ahiZkghc�hklZgh\db�lmj[bgu�
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�������?keb�kbkl_fZ�j_]mebjh\Zgby�we_dljh]b^jZ\ebq_kdh]h�lbiZ��lh�we_dljhggh_�h[h�
jm^h\Zgb_�^hihegbl_evgh�^he`gh�khhl\_lkl\h\Zlv�lj_[h\Zgbyf��mdZaZgguf�\ ijbeh`_gbb�:�

�������J_]meylhj�b mkljhckl\h�mijZ\e_gby�iZjh\ufb�deZiZgZfb�^he`gu�[ulv�kijh_d�
lbjh\Zgu�lZd��qlh[u�f]gh\_ggZy�ihl_jy�ex[hc�gZ]jmadb�\iehlv�^h�fZdkbfZevgh�^hklb`bfhc
ijb�ghfbgZevguo�iZjZf_ljZo�beb�gZ�j_`bfZo�k hldehg_gbyfb�hl�ghjfZevguo�mkeh\bc�wdk�
iemZlZpbb��mdZaZgguo�\ i���������g_�ijb\h^beZ�gZ�i_j_oh^ghf�j_`bf_�d jZa]hgm�lmj[bgu��\u�
au\Zxs_fm�__ hldexq_gb_�

�����GZkljhcdb�qZklhlu�\jZs_gby�b gZ]jmadb��6SHHG�DQG�ORDG�DGMXVWPHQWV�
?keb� \ DhgljZdl_� g_� h]h\hj_gh� ^jm]h_�� ^he`gZ� [ulv� h[_ki_q_gZ� \hafh`ghklv� gZ�

kljhcdb�qZklhlu�\jZs_gby�lmj[bgu�ijb�jZ[hl_�gZ�gme_\hc�gZ]jmad_��Z bf_ggh�
��lmj[bgZ�\jZsZ_l�]_g_jZlhj��\ ij_^_eZo�ih�djZcg_c�f_j_ ������hl�ghfbgZevghc�qZk�

lhlu�
��lmj[bgZ�g_k_l�f_oZgbq_kdmx�gZ]jmadm��\ ij_^_eZo�^bZiZahgZ��dhlhjuc�^he`_g�[ulv

kh]eZkh\Zg�
FbgbfZevgh_�\j_fy��dhlhjh_�lj_[m_lky�mkljhckl\Zf�gZkljhcdb�qZklhlu�\jZs_gby�b

gZ]jmadb�^ey�baf_g_gby�mklZ\db�hl�gmey�^h�ghfbgZevghc�gZ]jmadb�ijb�ghfbgZevghc�qZklhl_
\jZs_gby��g_�^he`gh�ghjfZevgh�ij_\urZlv����k��gh�fh`_l�[ulv�kh]eZkh\Zgh�f_`^m�AZdZaqb�
dhf�b IhklZ\sbdhf��>he`gu�[ulv�ij_^mkfhlj_gu�f_ju�^ey�gZkljhcdb�mklZ\hd�

�����OZjZdl_jbklbdb�J_]meylhjZ�*RYHUQRU�&KDUDFWHULVWLFV
Kl_i_gv� g_jZ\ghf_jghklb� b kl_i_gv� g_qm\kl\bl_evghklb�� dhlhju_� ^he`gZ� bf_lv

we_dljh]b^jZ\ebq_kdZy� kbkl_fZ�j_]mebjh\Zgby��mdZaZgu�\ lZ[ebp_� ��� �Qbke_ggu_� agZq_gby
^Zgu�� qlh[u� bfb� jmdh\h^kl\h\Zlvky��Hkh[h_� \gbfZgb_� ^he`gh� [ulv� m^_e_gh� ihdZaZl_eyf
ijhfure_gguo� lmj[bg�b lmj[bg��ijbf_gy_fuo�^ey� \ujZ[hldb� we_dljhwg_j]bb�� m dhlhjuo
ghfbgZevgZy�fhsghklv�[hevr_��q_f����kbkl_fghc�ijhba\h^bl_evghklb�

�����BkiulZgb_�DeZiZgh\�9DOYH�7HVWLQJ�
>ey�ijhfure_gguo�lmj[bg�b l_o�lmj[bg��m dhlhjuo�bf__lky�lhevdh�h^bg�klhihjguc

deZiZg�beb�j_]mebjmxsbc�deZiZg��eb[h�j_]mebjmxsb_�deZiZgu�mijZ\eyxlky�h^gbf�bkihe�
gbl_evguf�f_oZgbafhf��^he`gZ�[ulv�ij_^mkfhlj_gZ�\hafh`ghklv�jZkoZ`b\Zgby�klhihjgh]h
b j_]mebjmxs_]h�deZiZgh\�gZ�jZ[hlZxs_c�lmj[bg_�

>ey� ^jm]bo lbih\� lmj[bg� ^he`_g� [ulv� ij_^mkfhlj_g� mijZ\eyxsbc� f_oZgbaf� kh
kj_^kl\Zfb�^ey�ijh\_jdb�ex[h]h�ba�deZiZgh\��mdZaZgguo�\ i�������gZ�ihegh_�aZdjulb_��ihhq_�
j_^gh��ijb�jZ[hl_�ih^�gZ]jmadhc�

IhklZ\sbd�^he`_g� mdZaZlv� \_ebqbgm� ex[h]h� h]jZgbq_gby� ih�fhsghklb�� \hagbdZx�
s_]h�\ k\yab�k wlbf�

�����Hldexq_gb_�ih�ij_\ur_gbx�kdhjhklb� �j_]meylhj�[_ahiZkghklb���2YHUVSHHG
WULS��HPHUJHQF\�JRYHUQRU�

������ < ^hiheg_gb_�d j_]meylhjm�kdhjhklb�lmj[bgZ�b ]_g_jZlhj�^he`gu�[ulv�aZsb�
s_gu�hl�qj_af_jgh]h�ih\ur_gby�kdhjhklb�hl^_evgh�mijZ\ey_fhc�kbkl_fhc�aZsblu�hl�jZa]h�
gZ��ijb�kjZ[Zlu\Zgbb�dhlhjhc�lmj[bgZ�hldexqZ_lky�

Hldexq_gb_�ih�ij_\ur_gbx�kdhjhklb�^he`gh�ijhbkoh^blv��ghjfZevgh�ijb�kdhjhk�
lb��gZ������j_\urZxs_c�ghfbgZevgmx�kdhjhklv��k ^himkdhf����hl�ghfbgZevghc�kdhjhklb�\
dZ`^hf�gZijZ\e_gbb��l�_��ijb�kdhjhklb�g_�[he__��q_f�gZ�������b g_�f_g__��q_f�gZ����\ur_
gh�fbgZevghc�kdhjhklb��

< bkdexqbl_evguo�h[klhyl_evkl\Zo��gZijbf_j��qlh[u�\uihegblv�lj_[h\Zgby�i��������
b ih�kh]eZr_gbx��fh`_l�\hagbdgmlv�g_h[oh^bfhklv�h[_ki_qblv�ghjfZevgmx�mklZ\dm�hldex�



��

q_gby�\ur_������k mq_lhf�^h��imkdZ��������hl�\u[jZggh]h�agZq_gby���< ex[hf�kemqZ_��_keb
j_]meylhj�kdhjhklb�g_�kjZ[hlZ_l�ijb�\g_aZighf�k[jhk_�gZ]jmadb��^he`gh�ijhbahclb�hldex�
q_gb_�ih�ij_\ur_gbx�kdhjhklb�ijb�kdhjhklb��^hklZlhqgh�gbadhc��qlh[u�h]jZgbqblv�fZdkb�
fZevgh_�ij_\ur_gb_�kdhjhklb�^h�[_ahiZkgh]h�agZq_gby��l�_��ij_^hl\jZlblv�ex[h_�ih\j_`^_�
gb_�dZdhc�eb[h�qZklb�lmj[bgu�beb�ijb\h^bfhc�fZrbgu��beb�dZdbo�eb[h�we_dljh^\b]Zl_e_c�
dhlhju_�fh]ml�hklZlvky�ih^dexq_ggufb�d ]_g_jZlhjm�ihke_�k[jhkZ�gZ]jmadb��beb�h[hjm^h\Z�
gby��ijb\h^hf�dhlhjh]h�hgb�y\eyxlky��MklZ\db�j_]meylhjZ�[_ahiZkghklb�^he`gu�[ulv�mdZaZ�
gu�IhklZ\sbdhf�\ �Bgkljmdpbb�ih�WdkiemZlZpbb��

�������>ey�ijhfure_gguo�b ^jm]bo�lmj[bg�fZehc�fhsghklb�^he`gZ�[ulv�ij_^mkfhl�
j_gZ��g_aZ\bkbfh�hl�j_]meylhjZ��kbkl_fZ�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb��kjZ[Zlu\Z�
gb_�dhlhjhc�^he`gh�ijb\h^blv�d aZdjulbx�klhihjguo�deZiZgh\�b j_]mebjmxsbo�deZiZgh\�

�������>ey�\k_o�^jm]bo� lbih\� lmj[bg�^he`gu�[ulv�ij_^mkfhlj_gu�ih�djZcg_c�f_j_
^\Z� kh\_jr_ggh� g_aZ\bkbfuo� mkljhckl\Z� hldexq_gby� ih� ij_\ur_gbx� kdhjhklb��nmgdpbh�
gZevgh�g_aZ\bkbfu_�hl�j_]meylhjZ��kjZ[Zlu\Zgb_�dZ`^h]h�ba�dhlhjuo�^he`gh�ijb\h^blv�d
aZdjulbx�\k_o�klhihjguo�deZiZgh\�b j_]mebjmxsbo�deZiZgh\�

>he`gZ�[ulv�h[_ki_q_gZ�\hafh`ghklv�ijb�jZ[hl_�Z]j_]ZlZ�gZ�ghfbgZevghc�kdhjhklb�
ijh^_fhgkljbjh\Zlv�ijZ\bevghklv�nmgdpbhgbjh\Zgby dZ`^h]h�ba�mkljhckl\�hldexq_gby�ih
ij_\ur_gbx�kdhjhklb��ijb�wlhf��Z]j_]Zl�^he`_g�gZoh^blky�ih^�aZsblhc�\lhjh]h�mkljhckl\Z
aZsblu�hl�jZa]hgZ��[_a�baf_g_gby�iheh`_gby�]eZ\guo�iZjh\uo�deZiZgh\��>he`gZ�[ulv�ijb�
gylu�f_ju�d lhfm��qlh[u�ijb�ijh\_jd_�nmgdpbhgbjh\Zgby�h^gh]h�ba�mkljhckl\� aZsblu�hl
jZa]hgZ�[ueh�g_\hafh`gh�aZ[ehdbjh\Zlv�beb�ij_iylkl\h\Zlv�kjZ[Zlu\Zgbx�\lhjh]h�mkljhc�
kl\Z��_keb�\ g_f�[m^_l�g_h[oh^bfhklv�

�������GZ�lmj[bgZo�ijhfure_ggh]h�lbiZ�^he`gZ�[ulv�h[_ki_q_gZ�\hafh`ghklv�k[jhkZ
�\ha\jZlZ�\ jZ[hq__�khklhygb_��kbkl_fu�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb�[_a�hklZgh\db
lmj[bgu�

�������>ey�\k_o�lbih\�lmj[bg�^he`gZ�[ulv�ij_^mkfhlj_gZ�\hafh`ghklv�k[jhkZ�f_oZ�
gbafZ�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb�ijb�kgb`_gbb�kdhjhklb�lmj[bgu�^h�\_ebqbgu
g_�gb`_�ghfbgZevghc�kdhjhklb�

LZ[ebpZ�����Kl_i_gv�g_jZ\ghf_jghklb�b kl_i_gv�g_qm\kl\bl_evghklb�
Lbi�j_]meylhjZ F_oZgbq_kdbc We_dljh]b^jZ\ebq_kdbc

F>F�lmj[bgu���F<l ^h��� ����� !��� ^h��� ����� !���
IhegZy�kl_i_gv�g_jZ\ghf_jghk�
lb����

hl���^h��

F_klgZy
g_jZ\gh�
f_jghklv����

Z�^bZiZahg
�������uF>F

FZo  �g_l�ij_^_eZ�b
Fbg� �����u ihegmx
kl_i_gv�g_jZ\ghf�

Z��hl���^h��

[�^bZiZahg
���������uF>F

[��g_�[hevr_���

Kj_^gyy�f_klgZy�kl_i_gv�g_jZ\gh�
f_jghklb�\ ^bZiZah�g_�����F>F��
F>F
����

g_�[hevr_��� g_�[hevr_���

Kl_i_gv�g_qm\kl\bl_evghk�lb�����hl
ghfbgZevghc�kdh�jhklb

���� ���� ���� ���� ���� ����


 >ey� lmj[bg� k khieh\uf� j_]mebjh\Zgb_f� b iZjpbZevguf� ih^\h^hf� iZjZ� kj_^gyy
\_ebqbgZ� f_klghc� kl_i_gb� g_jZ\ghf_jghklb� \ ^bZiZahg_� hl� ���� ^h����� fhsghklb�
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j_]mebjm_fhc�dZdbf�eb[h�j_]mebjmxsbf�deZiZghf�khieh\hc� ]jmiiu��gh�g_�ihke_^gbf��g_
^he`gZ�ij_\urZlv�lj_odjZlghc�iheghc�kl_i_gb�g_jZ\ghf_jghklb�

���WdkiemZlZpby�b H[kem`b\Zgb_�2SHUDWLRQ�DQG�0DLQWHQDQFH�
�����GhjfZevgZy�jZ[hlZ�1RUPDO�RSHUDWLRQ�
�������>ey�ghjfZevghc�jZ[hlu�oZjZdl_jbklbdb�lmj[bgu�^he`gu�[ulv�lZdbfb��qlh[u

lmj[bgm�b fZrbgm��ijb\h^hf�dhlhjhc�hgZ�y\ey_lky��fh`gh�[ueh�wdkiemZlbjh\Zlv�iZjZee_ev�
gh�k ex[ufb�kms_kl\mxsbfb�fZrbgZfb��ijb�mkeh\bb��qlh�kZfb�wlb�fZrbgu�kihkh[gu�ijZ�
\bevgh�jZ[hlZlv�\ iZjZee_eb�^jm]�k ^jm]hf�b g_�h[eZ^Zxl�gbdZdbfb�hldehg_gbyfb�gb ih�hl�
^_evghklb��gb \f_kl_�

�������Imkdb�lmj[bg�i_j_]j_lh]h�iZjZ�fh`gh�hlg_klb�d jZaebqguf�dZl_]hjbyf�\ kh�
hl\_lkl\bb�k l_ieh\uf�khklhygb_f�lmj[bgu�\ gZqZe_�imkdZ��J_Zevguf�hij_^_eyxsbf�djb�
l_jb_f�y\ey_lky�l_fi_jZlmjZ�f_lZeeZ��^h�dhlhjhc�jZaebqgu_�maeu�lmj[bgu��lZdb_��dZd�\gml�
j_ggbc�P<>��mki_eb�hklulv��h^gZdh��kms_kl\m_l�lZd`_�ijZdlbdZ�deZkkbnbdZpbb�imkdh\�ih
\j_f_gb��bkl_dr_fm�ihke_�ihke_^g_]h�hklZgh\Z��Gb`_�ijb\_^_gu�oZjZdl_jbklbdb� lbih\uo
imkdh\��dhlhjufb�fh`gh�jmdh\h^kl\h\Zlvky�

Lbibqgu_�dZl_]hjbb�imkdh\�
Z�� imkd� ba� oheh^gh]h� khklhygby�FROG� VWDUW� �� ihke_� ijhklhy�� ij_\urZxs_]h��� qZkZ

�l_fi_jZlmju�f_lZeeZ�gb`_�ijbf_jgh�����hl�bo�agZq_gbc�ijb�iheghc�gZ]jmad_�\ h K��
[��imkd�ba�g_hklu\r_]h�khklhygby�ZDUP�VWDUW���ihke_�ijhklhy�hl����^h����qZkh\ �l_fi_jZlmju

f_lZeeZ�f_`^m�ijbf_jgh�����b ����hl�bo�agZq_gbc�ijb�ghfbgZevghc�gZ]jmad_�\ h K��
\��imkd�ba� ]hjyq_]h� khklhygby�KRW� VWDUW� ��ihke_�ijhklhy�f_g__� ���qZkh\�l_fi_jZlmju

f_lZeeZ�\ur_�ijbf_jgh�����hl�bo�agZq_gbc�ijb�iheghc�gZ]jmad_�\ h K��
]�� hq_gv� ]hjyqbc� i_j_aZimkd�YHU\� KRW� VWDUW� �� \ l_q_gb_� �� qZkZ� ihke_� hldexq_gby

lmj[bgu��l_fi_jZlmju�f_lZeeZ�jZ\gu�beb�[ebadb�d agZq_gbyf�ijb�iheghc�gZ]jmad_��

�������AZdZaqbd�^he`_g�mdZaZlv�ke_^mxsb_�ihdZaZl_eb��gZ�dhlhju_�^he`gZ�[ulv�kijh�
_dlbjh\ZgZ�lmj[bgZ�

Z��qbkeh�imkdh\�ih�dZ`^hc�ba�\ur_i_j_qbke_gguo�dZl_]hjbc�
Ijbf_qZgb_��Ijb�hlkmlkl\bb�lj_[h\Zgbc�AZdZaqbdZ�ih wlhfm�\hijhkm�IhklZ\sbd

^he`_g�mdZaZlv�qbkeh�imkdh\�dZ`^h]h�lbiZ��gZ�dhlhju_�kijh_dlbjh\ZgZ�lmj[bgZ��=jZnbd�
lbibqguc� ^ey� lmj[bgu�� ij_^gZagZq_gghc� ^ey� ij_^_evghc� ^\mokf_gghc� jZ[hlu�� fh`_l
\dexqZlv�

������imkdh\�ba�oheh^gh]h�khklhygby�
������imkdh\�ba�g_hklu\r_]h�khklhygby�
��������imkdh\�ba�]hjyq_]h�khklhygby�
[��qbkeh�hkgh\guo�pbdeh\�gZ]jm`_gby�
k�� kdhjhklv� baf_g_gby� gZ]jmadb�� lj_[m_fZy� ^ey� dZ`^h]h� deZkkZ� \Z`guo� pbdeh\� gZ�

]jm`_gby� k mq_lhf� ex[uo� h]jZgbq_gbc� ih� ^jm]bf� qZklyf� mklZgh\db�� lZdbf� dZd� iZjh]_�
g_jZlhj�

Ijbf_qZgb_� >himklbfZy� kdhjhklv� baf_g_gby� gZ]jmadb� b \Z`ghklv� pbdeZ
gZ]jm`_gby� aZ\bkyl� hl� oZjZdl_jbklbd� iZjh]_g_jZlhjZ� �kf�������� b j_`bfZ� jZ[hlu
lmj[bgu� ijb dZ`^hf� baf_g_gbb� gZ]jmadb� �gZijbf_j�� ^jhkk_evgh_� j_]mebjh\Zgb_� beb
khieh\h_��� Z lZd`_� hl� dhgdj_lghc� dhgkljmdpbb� lmj[bgu�� ;uklju_� baf_g_gby
l_fi_jZlmju� iZjZ \ lmj[bg_�� dhlhju_� ijb baf_g_gbyo� gZ]jmadb�fh]ml� aZ\bk_lv� hl� \k_o



��

lj_o� nZdlhjh\�� fh]ml�� \ k\hx� hq_j_^v�� ijb\_klb� d g_`_eZl_evgh� \ukhdbf� l_ieh\uf
gZijy`_gbyf�\ g_dhlhjuo�maeZo��Z agZqbl�d qj_af_jghfm�khdjZs_gbx�bo�kjhdZ�kem`[u�

Ihfbfh� mdZaZgguo� hkgh\guo� pbdeh\� gZ]jm`_gby� fh]ml� [ulv� ijbgylu� ^jm]b_
g_[hevrb_�hldehg_gby�hl�mklhcqb\uo�j_`bfh\��gZijbf_j��ijbjZs_gby�f_g__�����hl�F>F��b
wlh�fh`gh�g_�mdZau\Zlv�

�������AZdZaqbd�^he`_g�ij_^hklZ\blv��kh�\k_c�lsZl_evghklvx��oZjZdl_jbklbdb�iZjZ]_�
g_jZlhjZ��qlh[u�fh`gh�[ueh�mq_klv�\ZjbZpbb�^Z\e_gby��Z lZd`_�gZqZevghc� l_fi_jZlmju�b
l_fi_jZlmju�ijhf_`mlhqgh]h�i_j_]j_\Z�\ aZ\bkbfhklb�hl�jZkoh^Z�iZjZ�^ey�\k_o�dZl_]hjbc
imkdZ��pbdeh\�gZ]jm`_gby�b j_`bfh\�hklZgh\Z��dhlhju_�ij_^mkfZljb\Zxlky�

�������AZdZaqbd�^he`_g�mdZaZlv��[m^_l�eb�ijbf_gylvky�kbkl_fZ�[ZciZkkbjh\Zgby�lmj�
[bgu��b��_keb�^Z��lh�^he`_g�mdZaZlv�j_`bfu�__ jZ[hlu��iZjZf_lju�iZjZ�b jZkoh^u��Z lZd`_��
d_f�hgZ�[m^_l�ihklZ\eylvky�

�������AZdZaqbd�^he`_g�lZd`_�mdZaZlv�iZjZf_lju�iZjZ�hl�\kihfh]Zl_evguo�bklhqgbdh\�

�����Ij_^_eu�hldehg_gbc�ghfbgZevguo�iZjZf_ljh\��/LPLWV� RI� YDULDWLRQ� RI� UDWHG
FRQGLWLRQV�

Lmj[bgZ� ^he`gZ� \u^_j`b\Zlv� hldehg_gby� hl� ghfbgZevguo� iZjZf_ljh\� \ ij_^_eZo�
mdZaZgguo�gb`_�

Z��GZqZevgh_�^Z\e_gb_�
Kj_^g__�gZqZevgh_�^Z\e_gb_�gZ�\oh^_�\ lmj[bgm�aZ�ex[u_����f_kyp_\�jZ[hlu�g_�^he�

`gh�ij_\urZlv�������ghfbgZevgh]h�^Z\e_gby��KemqZcgu_�dZqZgby��g_�ij_\urZxsb_�����
ghfbgZevgh]h�^Z\e_gby��jZaj_rZxlky�ijb�mkeh\bb��qlh�kh\hdmigZy�^ebl_evghklv�lZdbo�dhe_�
[Zgbc�aZ�ex[u_���f_kyp_\�jZ[hlu�g_�ij_\urZ_l����qZkh\��gh��kf��ijbf_qZgb_�\ dhgp_�i������

Ijbf_qZgb_� Kf��hij_^_e_gb_�ghfbgZevguo�iZjZf_ljh\�iZjZ \ i�����
Jhkl�gZqZevgh]h�^Z\e_gby�h[uqgh�iha\hey_l�lmj[bg_�\ujZ[hlZlv�fhsghklv�k\_jo�__

h[uqghc� ghfbgZevghc� \_ebqbgu�� _keb� lhevdh� g_� [m^ml� ijbgylu� f_ju� q_j_a� kbkl_fm
j_]mebjh\Zgby�ih�h]jZgbq_gbx�jZkoh^Z�iZjZ��<hafh`gh�� qlh� ]_g_jZlhj�b k\yaZggh_� k gbf
we_dljhh[hjm^h\Zgb_�g_�kihkh[gu�ijbgbfZlv�lZdmx�^hihegbl_evgmx�fhsghklv��djhf_�lh]h�
lmj[bg_� fh]ml� \hagbdgmlv� g_`_eZl_evgu_� gZijy`_gby�� khhl\_lkl\_ggh�� AZdZaqbd� ^he`_g
h[_ki_qblv� kj_^kl\Z� aZsblu� hl� i_j_]jmadb� ^ey� h]jZgbq_gby�fhsghklb� lmj[bgu� \ ^Zgguo
h[klhyl_evkl\Zo�

AZdZaqbd� ^he`_g� ij_^mkfhlj_lv� kj_^kl\Z� ^ey� h[_ki_q_gby� lh]h�� qlh[u� ^Z\e_gb_� gZ
\uoehi_�lmj[bgu�i_j_^�ijhf_`mlhqguf�i_j_]j_\Zl_e_b�g_�fh]eh�ij_\ukblv�������hl�^Z\�
e_gby��ki_pbnbpbjh\Zggh]h�^ey�wlhc�lhqdb�ijb�jZ[hl_�lmj[bgu�k ghfbgZevghc�fhsghklvx�

[�� GZqZevgZy� l_fi_jZlmjZ� b�� ]^_� wlh� bf__l� f_klh�� l_fi_jZlmjZ� ijhf_`mlhqgh]h
i_j_]j_\Z�

>ey�ghfbgZevguo�l_fi_jZlmj�iZjZ�^h�b \dexqZy�����hK ^himklbfu_�hldehg_gby�mdZ�
aZgu�\ ihke_^mxsbo�Z[aZpZo��>ey�ghfbgZevguo�l_fi_jZlmj�k\ur_� ���� hK ^himklbfu_�hl�
dehg_gby�^he`gu�[ulv�ij_^f_lhf�kh]eZr_gby�f_`^m�AZdZaqbdhf�b IhklZ\sbdhf�

Kj_^gyy�l_fi_jZlmjZ�iZjZ�gZ�ex[hf�\oh^_�\ lmj[bgm�aZ�ex[u_����f_kyp_\�jZ[hlu�g_
^he`gZ� ij_\urZlv� ghfbgZevgmx� l_fi_jZlmjm��Ijb� ih^^_j`Zgbb� wlh]h� kj_^g_]h� agZq_gby
l_fi_jZlmjZ�g_�^he`gZ�ijb�ghjfZevghc�wdkiemZlZpbb�ij_\urZlv�ghfbgZevgmx�l_fi_jZlmjm
[hevr_��q_f�gZ���D�

?keb��dZd�bkdexq_gb_��l_fi_jZlmjZ�ij_\ukbl�ghfbgZevgmx�l_fi_jZlmjm�[hevr_��q_f
gZ���D��f]gh\_ggh_�agZq_gb_�l_fi_jZlmju�fh`_l�baf_gylvky�f_`^m�wlbf�agZq_gb_f�b \_eb�
qbghc�� gZ� ���D ij_\urZxs_c� ghfbgZevgmx� l_fi_jZlmjm�� ijb� mkeh\bb�� qlh� ihegh_� \j_fy
jZ[hlu�f_`^m�wlbfb�^\mfy�ij_^_evgufb�agZq_gbyfb�g_�ij_\urZ_l�����qZkh\�\ l_q_gbb�ex�



��

[h]h����f_kyqgh]h�i_jbh^Z�jZ[hlu��JZ[hlZ�ijb�l_fi_jZlmj_��gZoh^ys_cky�\ bgl_j\Ze_�f_`^m
ij_^_evgufb� agZq_gbyfb�gZ� ���D b ���D \ur_�ghfbgZevghc��fh`_l�[ulv� jZaj_r_gZ��^ey
djZldh\j_f_gguo�hldehg_gbc�\ l_q_gb_����fbg�beb�f_gvr_��ijb�mkeh\bb��qlh�ihegh_�\j_fy
jZ[hlu�f_`^m�wlbfb�^\mfy�ij_^_eZfb�g_�ij_\ukbl����qZkh\�\ l_q_gb_�ex[h]h����f_kyqgh]h
i_jbh^Z� jZ[hlu��Gb� ijb� dZdbo� mkeh\byo� l_fi_jZlmjZ� g_� ^he`gZ� ij_\urZlv� ghfbgZevgmx
[he__��q_f�gZ����D �kf��ijbf_qZgb_�\ dhgp_�i������

?keb�iZj�ih^Z_lky�d dZdhc�eb[h�]jZgbqghc�lhqd_�lmj[bgu�q_j_a�^\_�beb�[he__�iZjZe�
e_evgu_� ljm[u�� l_fi_jZlmjZ� iZjZ� \ ex[hc� ba� wlbo� ljm[� g_� ^he`gZ� hlebqZlvky� hl
l_fi_jZlmju�\ ex[hc�^jm]hc�ljm[_�[he__��q_f�gZ����D��gh��\h�\j_fy�nemdlmZpbc��g_�ij_\u�
rZxsbo�ih�ijh^he`bl_evghklb����fbg�aZ�ex[hc�q_luj_oqZkh\hc�i_jbh^��^himkdZ_lky�jZa�
ghklv� l_fi_jZlmj�� g_� ij_\urZxsZy� ���D��L_fi_jZlmjZ� iZjZ� \ gZb[he__� ]hjyq_c� ljm[_� g_
^he`gZ�ij_\urZlv�ij_^_eh\��mdZaZgguo�\ ij_^u^ms_f�Z[aZp_�

\��>Z\e_gb_�gZ�\uoehi_�lmj[bgu�k ijhlb\h^Z\e_gb_f�
Kj_^g__� ^Z\e_gb_� gZ� \uoehi_� g_� ^he`gh� ij_\urZlv� aZ^Zggh_� aZ� ex[u_���f_kyp_\

jZ[hlu��Ijb�ih^^_j`Zgbb�wlh]h�kj_^g_]h�^Z\e_gby�Z[khexlgh_�^Z\e_gb_�gZ�\uoehi_�g_�^he�
`gh�ij_\urZlv�ghfbgZevgh_�^Z\e_gb_�[he__��q_f�gZ�����b g_�^he`gh�iZ^Zlv�[he__��q_f�gZ
����gb`_�ghfbgZevgh]h�

]��>Z\e_gb_�gZ�\uoehi_�dhg^_gkZpbhgghc�lmj[bgu�
Lmj[bgZ�^he`gZ�[ulv�kihkh[gZ�d jZ[hl_�k ex[ufb�hldehg_gbyfb�gZ�\uoehi_��\hagb�

dZxsbfb�\ k\yab�k baf_g_gb_f�l_fi_jZlmju�hoeZ`^Zxs_c�\h^u�beb�jZkoh^Z�\ aZ^Zgghf�^b�
ZiZahg_�beb��gZijhlb\��aZ^Zgguf�baf_g_gb_f�^Z\e_gby�gZ�\uoehi_��IhklZ\sbd�^he`_g�aZy�
\blv�h ex[uo�h]jZgbq_gbyo�\ wlhf�hlghr_gbb�

^��Kdhjhklv�
Lmj[bgZ��_keb�^jm]h_�g_�kh]eZkh\Zgh��^he`gZ�[ulv�kihkh[gZ�d jZ[hl_�[_a�h]jZgbq_�

gbc ih�ijh^he`bl_evghklb�beb�fhsghklb�\ ^bZiZahg_�hl�����^h������ghfbgZevghc�kdhjhklb�
JZ[hlZ�ijb�kdhjhklyo��gZoh^ysboky�aZ�ij_^_eZfb�mdZaZggh]h�^bZiZahgZ��^he`gZ�jZaj_rZlvky
lhevdh�ih�kh]eZr_gbx�

Ijbf_qZgb_� H]jZgbq_gby�� mklZgh\e_ggu_� gZ� gZqZevgh_� ^Z\e_gb_� b gZqZevgmx
l_fi_jZlmjm�\ i������Z��b ����[��khhl\_lkl\_ggh��hlghkylky�d lmj[bg_��dhlhjZy�ihemqZ_l
iZj hl�dhleZ��jZ[hlZxs_]h�gZ�hj]Zgbq_kdhf�lhieb\_��beb�^jm]h]h�\ukhdhl_fi_jZlmjgh]h
bklhqgbdZ�

>ey�lmj[bgu��d dhlhjhc�iZj�ih^Z_lky�\ khklhygbb��[ebadhf�d gZkus_gbx��gZijbf_j�
hl�y^_jgh]h�j_ZdlhjZ��h]jZgbq_gby��gZeZ]Z_fu_�gZ�gZqZevgu_�iZjZf_lju�iZjZ�^he`gu�[ulv
kh]eZkh\Zgu�f_`^m�AZdZaqbdhf�b IhklZ\sbdZfb�j_ZdlhjZ�b lmj[bgu�

�����JZ[hlZ�gZ�j_`bfZo�k hldehg_gbyfb�hl�ghjfZevghc�wdkiemZlZpbb��$EQRUPDO
RSHUDWLRQ�

������� AZdZaqbd� ^he`_g� mdZaZlv� k\hb� lj_[h\Zgby� \ hlghr_gbb� lh]h�� g_h[oh^bfZ� eb
jZ[hlZ�gZ�gb`_mdZaZgguo�j_`bfZo�

Z��qZklv�hoeZ`^Zxs_c�k_dpbb�dhg^_gkZlhjZ�hldexq_gZ�
[��g_dhlhju_�beb�\k_�ih^h]j_\Zl_eb�iblZl_evghc�\h^u�hldexq_gu�
\��i_j_]jmadZ��b dZd�hgZ�^hklb]Z_lky�
]��ex[u_�^jm]b_�jZ[hqb_�j_`bfu��gZeZ]Zxsb_�g_h[uqgu_�mkeh\by�
�������IhklZ\sbd�^he`_g�mdZaZlv�ex[u_�h]jZgbq_gby��\hagbdZxsb_�\ k\yab�k jZ[hlhc

gZ�mdZaZgguo�j_`bfZo��bf_xsbo�hldehg_gby�hl�ghjfZevghc�wdkiemZlZpbb��Wlb�h]jZgbq_gby
fh]ml�\dexqZlv�\ k_[y�lZdb_�Zki_dlu��dZd�gZ]jmadZ�gZ�dhgkljmdpbx�beb�j_]mebjh\dZ�\uoh^�
ghc�fhsghklb��b hgb�^he`gu� kh^_j`Zlv�^himkdZ_fmx�ijh^he`bl_evghklv�jZ[hlu�\ lZdbo
mkeh\byo�



��

�����Mkeh\by�mklZgh\db�,QVWDOODWLRQ�FRQGLWLRQV�
������� AZdZaqbd� ^he`_g� mdZaZlv�� ]^_� [m^_l� mklZgZ\eb\Zlvky� h[hjm^h\Zgb_� �� \ ihf_�

s_gbb�beb�ih^�hldjuluf�g_[hf��k djur_c�beb�[_a��b mkeh\by��\ dhlhjuo�lmj[bgZ�^he`gZ
jZ[hlZlv�� \dexqZy�fZdkbfZevgmx�b fbgbfZevgmx� l_fi_jZlmjm�� hlghkbl_evgmx� \eZ`ghklv�
ih\ur_ggmx�aZiue_gghklv��hkZ^db�b kdhjhklv�\_ljZ� �_keb�g_�\ ihf_s_gbb��b ^jm]b_�khhl�
\_lkl\mxsb_�nZdlhju�

������� AZdZaqbd� ^he`_g� h[_ki_qblv� ex[u_� g_h[oh^bfu_� ^Zggu_� ih� k_ckfbq_kdbf
mkeh\byf��gZ�dhlhju_�^he`gZ�[ulv�jZkqblZgZ�mklZgh\dZ�



��

�����H[kem`b\Zgb_�0DLQWHQDQFH�
?keb� AZdZaqbd�ihlj_[m_l��IhklZ\sbd� ^he`_g� ^Zlv� bgnhjfZpbx� ih� h`b^Z_fhc� qZk�

lhl_�b h[t_fm�h[kem`b\Zgby�lmj[hmklZgh\db�

�����Bgkljmdpbb�ih�wdkiemZlZpbb�2SHUDWLQJ�LQVWUXFWLRQV�
IhklZ\sbd�^he`_g�ij_^hklZ\blv�\ iheghf�h[t_f_�b [_a�g_hij_^_e_gghkl_c�bgkljmd�

pbb ih�wdkiemZlZpbb��dhlhju_�^Z^ml�\hafh`ghklv�[_ahiZkgh�wdkiemZlbjh\Zlv�ihklZ\ey_fmx
mklZgh\dm�

Bgkljmdpby�^he`gZ�\dexqZlv�\ k_[y�k\_^_gby�ih�\k_f�h]jZgbq_gbyf�\ jZ[hl_�h[hjm�
^h\Zgby��Z lZd`_�fh`_l�kh^_j`Zlv�lj_[h\Zgby�IhklZ\sbdZ�d dZq_kl\m�iZjZ�

���Maeu�&RPSRQHQWV�
�����FZl_jbZeu�b dhgkljmdpby�0DWHULDOV�DQG�FRQVWUXFWLRQ�
<k_�fZl_jbZeu��maeu�b k\ZjdZ��ijbf_gy_fu_�\ dhgkljmdpbb�fZrbgu��b \k_�ljm[hijh�

\h^u��dj_i_`��nbllbg]b�b \kihfh]Zl_evgu_�ZiiZjZlu�^he`gu�\ ij_^_eZo�jZamfgh]h�hl\_qZlv
lj_[h\Zgbyf�khhl\_lkl\mxsbo�gZpbhgZevguo�b f_`^mgZjh^guo�klZg^Zjlh\��KlZg^Zjlu�^he�
`gu�[ulv�mdZaZgu�\ DhgljZdl_�

�����>_lZeb��ih^\_j`_ggu_�\ha^_ckl\bx�\ukhdhc� l_fi_jZlmju�� 3DUWV� VXEMHFW� WR
KLJK�WHPSHUDWXUHV�

Z��G_gZijy`_ggu_�^_lZeb
<u[hj�fZl_jbZeZ�^ey�^_lZe_c�g_�ih^\_j`_gguo�hsmlbfuf�gZijy`_gbyf�ijb�bo�jZ�

[hq_c�l_fi_jZlmj_��^he`_g�[ulv�lZdbf��qlh[u�ba[_`Zlv�g_^himklbfh_�mom^r_gb_�k\hckl\�\
j_amevlZl_�

���baf_g_gby�\gmlj_gg_c�kljmdlmju�beb�khklZ\Z�
���\aZbfh^_ckl\by�fZl_jbZeZ�b hdjm`Zxs_c�_]h�kj_^u�
[��GZijy`_ggu_�^_lZeb�
FZl_jbZeu��ijbf_gy_fu_�^ey�gZijy`_gguo�^_lZe_c�^he`gu�m^h\e_l\hjylv�mkeh\b�

yf��mdZaZgguf�\ur_�\ imgdl_�Z���Djhf_�lh]h��hgb�^he`gu�\u[bjZlvky�gZ�hkgh\_�wdki_jbf_g�
lZevgh�hij_^_ey_fuo�^Zgguo��dhlhju_�ih^l\_j`^Zxl��qlh�\ mkeh\byo�gZijy`_gbc��l_fi_jZ�
lmju�b \j_f_gb��ijb�dhlhjuo�^_lZeb�[m^ml�bkihevah\Zlvky��hgb�g_�jZklj_kdZxlky�b g_�^_�
nhjfbjmxlky�[hevr_�^himklbfh]h�

�����DhjimkZ�b hkgh\Zgby�&DVLQJV�DQG�SHGHVWDOV�
DhjimkZ��hkgh\Zgby�b hihju�^he`gu�[ulv�kijh_dlbjh\Zgu�lZd��qlh[u�\u^_j`b\Zlv

\k_�ghjfZevgu_�b Z\Zjbcgu_�wdkiemZlZpbhggu_�gZ]jmadb��^himklbfu_�mkbeby�hl�ljm[hijh�
\h^h\� b fhf_glu�� Z lZd`_� i_j_f_s_gby�� \ua\Zggu_� l_fi_jZlmjhc�� Dhgkljmdpby� dhjimkZ
^he`gZ�[ulv�lZdhc��qlh[u�l_fi_jZlmjgu_�gZijy`_gby�ijb�wdkiemZlZpbb�[ueb�fbgbfZevgu�
DhjimkZ�lmj[bgu�^he`gu�bf_lv�khhl\_lkl\mxsb_�hihju�^ey�h[_ki_q_gby�ohjhr_c�p_gljh\�
db�k jhlhjZfb�

<bglh\u_� ^hfdjZlu�� ih^t_fgu_� eZiu�� juf[helu�� gZijZ\eyxsb_�rihgdb� b ki_pb�
Zevgu_� bgkljmf_glu� ^he`gu� [ulv� h[_ki_q_gu� lZf�� ]^_� wlh� g_h[oh^bfh�� ^ey� h[e_]q_gby
k[hjdb�b jZa[hjdb�



��

�����Jhlhju�5RWRUV�
�������=hlh\u_�jhlhju�^he`gu�ijhclb�^bgZfbq_kdmx�[ZeZgkbjh\dm�

�������Djblbq_kdb_�kdhjhklb� lmj[bgu�\f_kl_� k fZrbghc��ijb\h^hf�dhlhjhc�hgZ� y\�
ey_lky��^he`gu�[ulv�^hklZlhqgh�m^Ze_gu�hl�ghfbgZevghc�kdhjhklb��qlh[u�ba[_`Zlv�\j_^�
gh]h�\eygby�gZ�jZ[hlm�[ehdZ�\ bgl_j\Ze_�kdhjhkl_c�hl�kdhjhklb�gZ����f_gvr_�ghfbgZevghc
^h�kdhjhklb��^hklb]Z_fhc�ijb�k[jhk_�iheghc�gZ]jmadb��dh]^Z�kbkl_fZ�j_]mebjh\Zgby�kdhjh�
klb�g_�kjZ[Zlu\Z_l�

Dh]^Z�ijb\h^bfZy�fZrbgZ�g_�ihklZ\ey_lky ba]hlh\bl_e_f�lmj[bgu��^he`gh�[ulv�^h�
klb]gmlh�kh]eZr_gb_�h lhf���dZdZy�klhjhgZ�[m^_l�hl\_lkl\_ggZ�aZ�djblbq_kdb_�kdhjhklb�lmj�
[hZ]j_]ZlZ�\ p_ehf�

�������BkiulZgby�gZ�jZa]hg�dZ`^h]h�jhlhjZ�lmj[bgu�^he`gu�\uihegylvky��ij_^ihq�
lbl_evgh�� gZ� aZ\h^_�ba]hlh\bl_e_��BkiulZgby� gZ� jZa]hg� ^he`gu� ijh\h^blvky� gZ� kdhjhklb�
ij_\urZxs_c�gZ�����fZdkbfZevgmx�\uqbke_ggmx�kdhjhklv��dhlhjZy�fh]eZ�[u�[ulv�^hklb]�
gmlZ�ijb�hldZa_�j_]meylhjZ�kdhjhklb�b _keb�[u�fZdkbfZevguc�jZa]hg�h]jZgbqb\Zeky�lhevdh
^_ckl\b_f�mkljhckl\Z�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb��Ijh^he`bl_evghklv�bkiulZgby
gZ�jZa]hg�g_�^he`gZ�ij_\urZlv����fbg�b \uihegylvky�hgh�^he`gh�lhevdh�h^bg�jZa�

Dh]^Z� ghjfZevgZy� mklZ\dZ� j_]meylhjZ� [_ahiZkghklb� khklZ\ey_l� ��� �� ij_\ur_gby
ghfbgZevghc� kdhjhklb�� bkiulZgb_� gZ� jZa]hg� ^he`gh� ijh\h^blvky� ijb� kdhjhklb
ij_\urZxs_c�ghfbgZevgmx�g_�[he__��q_f�gZ�����

������� Jhlhju� b bo� fmnlu� �b am[qZluc� f_oZgbaf�� _keb� ijbf_gy_lky�� ^he`gu� [ulv
kijh_dlbjh\Zgu�lZd��qlh[u�\u^_j`b\Zlv�j_`bfu��\hagbdZxsb_�ijb�dhjhldbo� aZfudZgbyo
]_g_jZlhjZ�beb�^jm]bo�ih^h[guo�gZjmr_gbyo�\ we_dljbq_kdhc�kbkl_f_�

AZdZaqbd�^he`_g�h[_ki_qblv�aZsblgu_�mkljhckl\Z�^ey�kgb`_gby�beb�mkljZg_gby�\eb�
ygby�ex[hc�we_dljbq_kdhc�g_bkijZ\ghklb�\ kbkl_f_�

�����DeZiZgu�9DOYHV�
Lmj[bgZ� ^he`gZ� [ulv� kgZ[`_gZ� khhl\_lkl\mxsbf� qbkehf� j_]mebjmxsbo� �mijZ\ey�

xsbo��deZiZgh\��Hgb�^he`gu�[ulv�ijb]h^gu�^ey�j_]mebjh\Zgby�ih^Zqb�k\_`_]h�iZjZ�d lmj�
[bg_�\h�\k_f�^bZiZahg_�kdhjhkl_c�b gZ]jmahd��Djhf_�lh]h��ihke_^h\Zl_evgh�k wlbfb�j_]meb�
jmxsbfb� deZiZgZfb� ^he`_g� [ulv� ij_^mkfhlj_g� khhl\_lkl\mxsbc� Z\Zjbcguc� klhihjguc
deZiZg�u���DeZiZgu��dhlhju_�i_j\ufb�ihemqZxl�iZj��^he`gu�[ulv�kgZ[`_gu�iZjh\ufb�kb�
lZfb��jZkiheh`_ggufb�i_j_^�deZiZghf��dZd�fh`gh�[eb`_�d deZiZgm��>ey�g_[hevrbo�ijh�
fure_gguo� lmj[bg� Z\Zjbcgu_� b j_]mebjmxsb_�nmgdpbb� fh]ml� [ulv� h[t_^bg_gu� \ h^bg
deZiZg�

GZ�l_o� lmj[bgZo��dhlhju_�jZ[hlZxl�k pbdehf�ijhf_`mlhqgh]h�i_j_]j_\Z�iZjZ��^he�
`gh� [ulv� ij_^mkfhlj_gh� g_h[oh^bfh_� qbkeh� j_]mebjmxsbo� deZiZgh\� ijhf_`mlhqgh]h
i_j_]j_\Z�� >he`gu� [ulv� ij_^mkfhlj_gu� khhl\_lkl\mxsb_� klhihjgu_� deZiZgu� ijhf_`m�
lhqgh]h�i_j_]j_\Z�ihke_^h\Zl_evgh�k wlbfb�j_]mebjmxsbfb�deZiZgZfb��DeZiZgu��dhlhju_
i_j\ufb�ihemqZxl�iZj��^he`gu�[ulv�kgZ[`_gu�iZjh\ufb�kblZfb��jZkiheh`_ggufb�i_j_^
deZiZghf��dZd�fh`gh�[eb`_�d deZiZgm��aZ�bkdexq_gb_f�l_o�kemqZ_\��dh]^Z�

Z��lbi�i_j\h]h�deZiZgZ� ��hldb^ghc�ih\hjhlguc� �\ wlhf�kemqZ_�iZjh\h_�kblh�^he`gh
[ulv�f_`^m�i_j\uf�b \lhjuf�deZiZgZfb��

[��ijhf_`mlhqguc�i_j_]j_\�\uihegy_lky�\ ijhf_`mlhqghf�i_j_]j_\Zl_e_�iZj�iZj�



��

�����=eZ\gu_�ih^rbigbdb�b bo�dhjimkZ�0DLQ�EHDULQJV�DQG�KRXVLQJV�
Z�� Hihjgu_� ih^rbigbdb� ^he`gu� bf_lv� ihi_j_qguc� jZat_f�� aZf_gy_fmx� aZeb\dm�

dheh^db�beb�\deZ^urb�
[�� Mihjgu_� ih^rbigbdb� ^he`gu� [ulv� kijh_dlbjh\Zgu� lZd�� qlh[u� \hkijbgbfZlv

mkbeb_�\ ex[hf�hk_\hf�gZijZ\e_gbb��Mihjguc�ih^rbigbd�^he`_g�bf_lv�kj_^kl\Z�^ey�j_]m�
ebjh\db�hk_\h]h�iheh`_gby�jhlhjZ�ijb�h[kem`b\Zgbb�

\��>he`gZ�[ulv�ij_^mkfhlj_gZ�\hafh`ghklv�h[gh\e_gby�\k_o�ih^rbigbdh\�[_a�^_�
fhglZ`Z�pbebg^jh\�

]��Dhgkljmdpby� hihjguo� b mihjguo� ih^rbigbdh\� ^he`gZ� ij_^mkfZljb\Zlv� kfZadm
ih^�^Z\e_gb_f�b h[_ki_qb\Zlv�g_h[oh^bfuc�^j_gZ`�

_��DhjimkZ�ih^rbigbdh\�^he`gu�h[_ki_qb\Zlv� aZsblm�hl�ihiZ^Zgby�\eZ]b�beb�ih�
klhjhggbo�\_s_kl\��Z lZd`_�hl�ml_qdb�kfZadb�

`�� Qlh[u� k\_klb� d fbgbfmfm� \ebygb_� we_dljbq_kdbo� lhdh\�� \hagbdZxsbo� ba�aZ
we_dljhklZlbq_kdh]h�lj_gby��\Ze�lmj[bgu�b ijb\h^bfhc�fZrbgu�^he`_g�[ulv� aZa_fe_g��<
kemqZyo�� dh]^Z� wlb�fZrbgu� ihklZ\eyxlky� jZagufb�IhklZ\sbdZfb�� AZdZaqbd� b IhklZ\sbd
^he`gu�kh]eZkh\Zlv�jZkiheh`_gb_�lhq_d�aZa_fe_gby�\ZeZ��>ey�ijhfure_gguo�lmj[bg�fZehc
fhsghklb�h[uqgh�g_l�g_h[oh^bfhklb�\ aZa_fe_gbb�

�����Miehlg_gby�pbebg^jZ�b f_`klmi_gqZlu_�miehlg_gby��&\OLQGHU�DQG�LQWHUVWDJH
JODQGV�

Miehlg_gby�gZ�dhgpZo�jhlhjh\�b f_`^m�klmi_gyfb�^he`gu�[ulv�ba�khhl\_lkl\mxsbo
fZl_jbZeh\�� iha\heyxsbo� k\_klb� d fbgbfmfm� ^_nhjfZpbx� beb� jZkrbj_gb_� ijb� jZ[hq_c
l_fi_jZlmj_�

Dhgkljmdpby�miehlg_gbc�^he`gZ�[ulv�lZdhc��qlh[u�ih\j_`^_gb_�jhlhjZ�\ kemqZ_�aZ�
^_\Zgby�\h�\j_fy�jZ[hlu�[ueh�fbgbfZevguf�

�����L_iehbaheypby�7KHUPDO�LQVXODWLRQ�
?keb�h]h\hj_gh��lmj[bgZ�^he`gZ�bf_lv�l_iehbaheypbx��AZdZaqbd�^he`_g�mdZaZlv�lj_�

[m_fmx�l_fi_jZlmjm�gZjm`ghc�ih\_joghklb�fZl_jbZeZ�baheypbb��h[uqgh�g_�ij_\urZxsmx
l_fi_jZlmjm�hdjm`Zxs_]h�\ha^moZ�[he__��q_f�gZ����D��gh�\ khhl\_lkl\bb�k gZpbhgZevgufb
klZg^ZjlZfb���Dhgkljmdpby�baheypbb�g_�^he`gZ�aZljm^gylv�h[kem`b\Zgb_�lmj[bgu�

AZdZaqbd�^he`_g�mdZaZlv�h]jZgbq_gby�ih�fZl_jbZem�baheypbb��_keb�lZdh\u_�bf_xlky�

���Nmg^Zf_glu�b a^Zgby�)RXQGDWLRQV�DQG�EXLOGLQJV�
IhklZ\sbd�lmj[bgu�^he`_g�ij_^hklZ\blv�AZdZaqbdm�khhl\_lkl\mxsmx�bgnhjfZpbx

�klZlbq_kdb_�b ^bgZfbq_kdb_�gZ]jmadb��]Z[Zjblgu_�q_jl_`b��^_lZeb�nmg^Zf_glZ��kbeu�b fh�
f_glu��^himklbfu_�^_nhjfZpbb�nmg^Zf_glZ��l_ieh\u_�jZkrbj_gby�b l�^���ih�]jZgbp_�f_`^m
_]h�kh[kl\_gghc�hl\_lkl\_gghklvx�aZ�ijh_dlbjh\Zgb_�b hl\_lkl\_gghklvx�AZdZaqbdZ�beb�jZ�
[hlZxs_]h�gZ�g_]h�ijh_dlbjh\sbdZ�nmg^Zf_glZ��qlh[u�h[_ki_qblv�\hafh`ghklv�ijh_dlbjh�
\Zgby�b kljhbl_evkl\Z�\k_c�hihjghc�kbkl_fu�

IhklZ\sbd�lmj[bgu�^he`_g�]ZjZglbjh\Zlv��qlh�^_nhjfZpbb��kh[kl\_ggZy�qZklhlZ�dh�
e_[Zgbc�b ^jm]b_�k\hckl\Z�^_lZe_c�nmg^Zf_glZ��kijh_dlbjh\Zggh]h�beb�ihklZ\ey_fh]h�bf�
g_�hdZ`ml�\j_^gh]h�\ebygby�gZ�jZ[hlm�mklZgh\db�\ ^bZiZahg_�kdhjhkl_c��mdZaZgghf�\ i�����b ����

>Zggu_�h gZ]jmadZo��^_ckl\mxsbo�gZ�lmj[bgm�ijb�wdkiemZlZpbb�b \h�\j_fy�ijhklhy�
\dexqZy�\k_�mkbeby�b fhf_glu�hl�ljm[hijh\h^h\��^he`gu�[ulv�kh]eZkh\Zgu�k IhklZ\sbdhf
lmj[bgu�



��

?keb�bgh_�g_�kh]eZkh\Zgh��AZdZaqbd�^he`_g�h[_ki_qblv�g_h[oh^bfuc�nmg^Zf_glguc
[ehd��ih�dhlhjhfm�IhklZ\sbd�lmj[bgu�^he`_g�bf_lv�\hafh`ghklv�\ukdZaZlv�k\h_�fg_gb_�gZ
klZ^bb� ijh_dlbjh\Zgby��Kh[kl\_ggu_� qZklhlu� dhe_[Zgbc�nmg^Zf_glZ� g_� ^he`gu� khhl\_l�
kl\h\Zlv�gbdZdhfm�fZehfm�djZlghfm�jZ[hq_c�kdhjhklb�[ehdZ�

< nmg^Zf_gl_�b kljhbl_evguo�dhgkljmdpbyo�^he`gh�[ulv�ij_^mkfhlj_gh�^hklZlhqgh
f_klZ�b g_h[oh^bfu_�ijh_fu�^ey�mklZgh\db�h[hjm^h\Zgby��< a^Zgbb�^he`gu�[ulv�ijh_fu
^ey�ijb_fZ�h[hjm^h\Zgby��AZdZaqbd�^he`_g�ij_^mkfhlj_lv�f_klh�^ey�h[kem`b\Zgby�h[hjm�
^h\Zgby��\dexqZy�f_klh�^ey�\ugbfZgby�jhlhjh\�b mdeZ^db�\_jogbo�iheh\bg�dhjimkh\�lmj[b�
gu�

Dh]^Z�\kihfh]Zl_evgh_� h[hjm^h\Zgb_��ih^kh_^bg_ggh_� d lmj[bg_�gZijbf_j�� k_iZjZ�
lhju� \eZ]b� b ijhf_`mlhqgu_� i_j_]j_\Zl_eb��� fhglbjm_lky� gZ� hl^_evghf� nmg^Zf_gl_�
ihklZ\ey_fhf�^jm]bfb�ih^jy^qbdZfb��IhklZ\sbd�lmj[bgu�^he`_g�mdZaZlv�^himklbfu_�i_�
j_f_s_gby�hlghkbl_evgh�nmg^Zf_glZ�lmj[bgu�

���Ijb\h^u�iblZl_evguo�gZkhkh\�)HHG�SXPS�GULYHV�
�����G_h[oh^bfZy�bgnhjfZpby�,QIRUPDWLRQ�UHTXLUHG�
IblZl_evgu_�gZkhku�fh]ml�ijb\h^blvky�\ ^\b`_gb_�jZaebqgufb�kihkh[Zfb��dhlhju_

fh]ml� hlebqZlvky� ih� k\h_fm� l_jfh^bgZfbq_kdhfm� \ebygbx� gZ� pbde�� IhklZ\sbd� lmj[bgu
h[uqgh�lj_[m_l�bgnhjfZpbx��mdZaZggmx�gb`_��^h�lh]h��dZd�[m^ml�hdhgqZl_evgh�hij_^_e_gu
^_lZeb�ijh_dlZ�beb�m^_evguc�jZkoh^�l_ieZ�

�������Ijb\h^�hl�\kihfh]Zl_evghc�lmj[bgu�
KemqZb�� dh]^Z� ijb\h^hf� gZkhkZ� y\ey_lky� \kihfh]Zl_evgZy� lmj[bgZ�� bkihevamxsZy

iZj��hl[bjZ_fuc�hl�]eZ\ghc�lmj[bgu��beb�dh]^Z�\uoehighc�iZj�hl�\kihfh]Zl_evghc�lmj[bgu
hl\h^blky�\ ]eZ\gmx�lmj[bgm�beb�__ kbkl_fm�

���_keb�IhklZ\sbd� ]eZ\ghc� lmj[bgu�ihklZ\ey_l�iblZl_evguc�gZkhk�b lmj[bgm� �� _]h
ijb\h^��AZdZaqbd�^he`_g�gZ�jZgg_c�klZ^bb�ij_^hklZ\blv�IhklZ\sbdm�lmj[bgu�bgnhjfZpbx�
ihdZau\Zxsmx� aZ\bkbfhklv� f_`^m� lj_[m_fuf� gZihjhf� iblZl_evgh]h� gZkhkZ� b jZkoh^hf
iblZl_evghc�\h^u�

���_keb�IhklZ\sbd�]eZ\ghc�lmj[bgu�ihklZ\ey_l�hl^_evgh�lmj[bgm���ijb\h^�iblZl_ev�
gh]h�gZkhkZ��gh�g_�ihklZ\ey_l�gZkhk��AZdZaqbd�^he`_g�gZ� jZgg_c� klZ^bb�ij_^hklZ\blv�Ih�
klZ\sbdm�lmj[bg�bgnhjfZpbx��k mdZaZgb_f�\oh^ghc�fhsghklb�lj_[m_fh]h�gZkhkZ��Z lZd`_
qZklhlu�\jZs_gby�b gZihjZ�iblZl_evgh]h�gZkhkZ�\ \b^_�nmgdpbc�jZkoh^Z�iblZl_evghc�\h^u�

���_keb�IhklZ\sbd� ]eZ\ghc� lmj[bgu�g_�ihklZ\ey_l�gb hl^_evgmx� lmj[bgm� ��ijb\h^
iblZl_evgh]h�gZkhkZ��gb gZkhk��AZdZaqbd�^he`_g�gZ�jZgg_c�klZ^bb�ij_^hklZ\blv�IhklZ\sbdm
]eZ\ghc�lmj[bgu�bgnhjfZpbx��^hklZlhqgmx��qlh[u�hij_^_eblv�m\_ebq_gb_�wglZevibb�iblZ�
l_evghc�\h^u�gZ�gZkhk_�b jZkoh^�iZjZ�gZ�\kihfh]Zl_evgmx�lmj[bgm�\ ^bZiZahg_�jZkoh^Z�ib�
lZl_evghc�\h^u�

< kemqZ_����b ���wlZ�bgnhjfZpby�^he`gZ�ho\Zlu\Zlv�^bZiZahg�hl�fbgbfZevghc�gZ]�
jmadb�gZ� ]eZ\ghc� lmj[bg_��ijb� dhlhjhc�iblZl_evguc�gZkhk� k lmj[hijb\h^hf� h[_ki_qb\Z_l
lj_[h\Zgby�ih�jZkoh^m�iblZl_evghc�\h^u��b ^h�fZdkbfZevgh]h�jZkoh^Z�iblZl_evghc�\h^u��gZ
dhlhjuc�gZkhk�b _]h�ijb\h^�^he`gu�[ulv�kijh_dlbjh\Zgu�

>hihegbl_evguc�aZiZk�ih�fhsghklb�b qZklhl_�\jZs_gby�k\ur_�l_o�agZq_gbc��dhlh�
ju_� lj_[mxlky�^ey�fZdkbfZevghc�fhsghklb�� ^he`_g� [ulv� aZeh`_g� ^h� mklZgh\e_gby�fhs�
ghklb� \kihfh]Zl_evghc� lmj[bgu�� \_ebqbgZ� wlh]h� aZiZkZ� ^he`gZ� [ulv� kh]eZkh\ZgZ� f_`^m
AZdZaqbdef�b IhklZ\sbdhf�]eZ\ghc�lmj[bgu�

?keb�IhklZ\sbd�]eZ\ghc�lmj[bgu�g_�ihklZ\ey_l�\gmlj_ggbc�ljm[hijh\h^��i_j_^Zx�
sbc�iZj�hl�lhqdb�hl[hjZ�gZ�]eZ\ghc�lmj[bg_�beb�hl�]eZ\guo�iZjhijh\h^h\� �beb�hl�^jm]bo
bklhqgbdh\��d lmj[bg_�iblZl_evgh]h�gZkhkZ��AZdZaqbd�^he`_g�mdZaZlv�IhklZ\sbdm� ]eZ\ghc
lmj[bgu�i_j_iZ^u�^Z\e_gby�b l_fi_jZlmju��^himkdZ_fu_�\ wlhf�ljm[hijh\h^_�



��

�������Ijb\h^�hl�we_dljh^\b]Zl_ey�
KemqZb��dh]^Z�ijb\h^hf�iblZl_evgh]h�gZkhkZ�y\ey_lky�we_dljh^\b]Zl_ev��bgh]^Z�g_�

ihkj_^kl\_ggh��bgh]^Z�q_j_a�f_oZgbaf�baf_g_gby�kdhjhklb��Z bgh]^Z�q_j_a�]b^jZ\ebq_kdmx
fmnlm�

��� _keb�IhklZ\sbd� lmj[bgu� ihklZ\ey_l� \k_� wlh� h[hjm^h\Zgb_�� AZdZaqbd� ^he`_g� gZ
jZgg_c� klZ^bb� ij_^hklZ\blv� IhklZ\sbdm� lmj[bgu� bgnhjfZpbx�� ihdZau\Zxsmx� aZ\bkb�
fhklv�f_`^m�lj_[m_fuf�gZihjhf�iblZl_evgh]h�gZkhkZ�b jZkoh^hf�iblZl_evghc�\h^u�

���_keb�IhklZ\sbd�lmj[bgu�ihklZ\ey_l�h[hjm^h\Zgb_�ijb\h^Z��gh�g_�ihklZ\ey_l�gZ�
khk�� AZdZaqbd� ^he`_g�� gZ� jZgg_c� klZ^bb�� ij_^hklZ\blv� IhklZ\sbdm� lmj[bg� bgnhjfZpbx�
ihdZau\Zxsmx�fhsghklv� lj_[m_fh]h�gZkhkZ� �aZf_j_ggmx�gZ�\oh^ghc�fmnl_�gZkhkZ��b gZ�
ihj�iblZl_evgh]h�gZkhkZ�dZd�nmgdpbb�jZkoh^Z�iblZl_evghc�\h^u��Z lZd`_�fZdkbfZevgmx�qZk�
lhlm�\jZs_gby�gZkhkZ�

���_keb�IhklZ\sbd� lmj[bgu�g_�ihklZ\ey_l�iblZl_evguc�gZkhk��^\b]Zl_ev��f_oZgbaf
baf_g_gby� kdhjhklb� beb� ]b^jZ\ebq_kdmx� fmnlm�� AZdZaqbd� ^he`_g�� gZ� jZgg_c� klZ^bb�
ij_^hklZ\blv� IhklZ\sbdm� lmj[bgu� bgnhjfZpbx�� ihdZau\Zxsmx� m\_ebq_gb_� wglZevibb
iblZl_evghc�\h^u�\ aZ\bkbfhklb�hl�jZkoh^Z�iblZl_evghc�\h^u�

�������<h�\k_o�ijb\_^_gguo�\ur_�kemqZyo�mdZaZgguc�jZkoh^�iblZl_evgh]h�gZkhkZ�^he�
`_g�mqblu\Zlv�lj_[h\Zgby�ih�\h^yghfm�j_]mebjh\Zgbx�l_fi_jZlmju�^ey�iZjhi_j_]j_\Zl_ey�
ijhf_`mlhqgh]h�i_j_]j_\Zl_ey��[ZciZkkZ�lmj[bgu��_keb�hgb�ij_^mkfhlj_gu�

�����H[sb_�iheh`_gby�*HQHUDO�
�������Dh]^Z� ijb\h^hf� iblZl_evgh]h� gZkhkZ� y\ey_lky� \kihfh]Zl_evgZy� lmj[bgZ��Ih�

klZ\sbd� \kihfh]Zl_evghc� lmj[bgu� b IhklZ\sbd� gZkhkZ� ^he`gu� kh]eZkh\Zlv� \k_� khhl\_l�
kl\mxsb_�]jZgbqgu_�^Zggu_��\dexqZy�gZijZ\e_gb_�\jZs_gby��Ke_^m_l�h[jZlblv�\gbfZgb_
gZ�kbkl_fu�ih^Zqb�fZkeZ�kfZadb��`b^dhklb�j_]mebjh\Zgby��miehlgyxs_c�\h^u�d iblZl_ev�
ghfm�gZkhkm�b iZjZ�d miehlg_gbyf�_]h�lmj[bgu���ijb\h^Z��bf_y�\ \b^m��qlh�fh`_l�[ulv�g_h[�
oh^bfh�\uihegblv�wlb�kbkl_fu�hl^_evgh�hl�kbkl_f�]eZ\ghc�lmj[bgu��Lj_[h\Zgb_�ih�ihklZ\�
d_� \Zehih\hjhlgh]h� mkljhckl\Z� ^he`gh� [ulv� kh]eZkh\Zgh�f_`^m�IhklZ\sbdZfb� \kihfh]Z�
l_evghc�lmj[bgu�b iblZl_evgh]h�gZkhkZ�

������ >he`gu�[ulv�mql_gu�ex[u_�lj_[h\Zgby�ih�ij_^hl\jZs_gbx�beb�h]jZgbq_gbx
\jZs_gby�iblZl_evgh]h�gZkhkZ�\ h[jZlghf�gZijZ\e_gbb�

����<kihfh]Zl_evgu_�kbkl_fu�lmj[bgu�7XUELQH�DX[LOLDU\�V\VWHPV�
������FZkeh�kfZadb�/XEULFDWLQJ�RLO�
Lmj[bgZ�^he`gZ�bf_lv�]eZ\guc�fZkeyguc�gZkhk��dhlhjuc�^he`_g�ijb\h^blvky�\ ^\b�

`_gb_�f_oZgbq_kdb�kZfhc�lmj[bghc�beb��ih�kh]eZr_gbx��we_dljh^\b]Zl_e_f�
>he`_g�[ulv�ij_^mkfhlj_g�\kihfh]Zl_evguc�fZkeyguc�gZkhk�k ijb\h^hf�hl�bklhq�

gbdZ��iheghklvx�g_aZ\bkbfh]h�hl�]eZ\gh]h�fZkeygh]h�gZkhkZ��^ey�jZ[hlu�ijb�imkd_�beb�hl�
dexq_gbb�lmj[bgu��dhlhjuc�^he`_g�\dexqZlvky�Z\lhfZlbq_kdb�\ dZq_kl\_�aZf_gu�]eZ\ghfm
gZkhkm�\ kemqZ_�gbadh]h�^Z\e_gby�fZkeZ��qlh[u�lmj[bgZ�fh]eZ�hklZ\Zlvky�\ jZ[hl_��>he`gu
[ulv�ij_^mkfhlj_gu�kj_^kl\Z�^ey�bkiulZgbc�ih^�gZ]jmadhc�\k_o�j_a_j\guo�fZkeyguo�gZkh�
kh\�kfZadb�gZ�Z\lhfZlbq_kdh_�\dexq_gb_�iml_f�bfblZpbb�gbadh]h�^Z\e_gby�fZkeZ�

>he`_g�[ulv�ij_^mkfhlj_g� Z\Zjbcguc� j_a_j\guc�gZkhk��ij_^ihqlbl_evgh� k ijb\h�
^hf� hl� ^\b]Zl_ey� ihklhyggh]h� lhdZ�� khhl\_lkl\mxs_c� ijhba\h^bl_evghklb�� qlh[u� h[_ki_�
qblv�[_ahiZkguc�\u[_]�Z]j_]ZlZ�



��

GZkhk� ^he`_g� \dexqZlvky� Z\lhfZlbq_kdb� \ kemqZ_� hldZaZ� \kihfh]Zl_evgh]h� fZkey�
gh]h�gZkhkZ�beb�ihl_jb�_]h�iblZgby��beb�`_��ih�kh]eZr_gbx�klhjhg��^ey�wlhc�p_eb�fh`_l
[ulv�ij_^mkfhlj_g�fZkeyguc�[Zd��iblZxsbc�ih^rbigbdb�lmj[bgu�kZfhl_dhf�

>he`gZ�[ulv�ij_^mkfhlj_gZ�kbkl_fZ�]b^jhih^t_fZ�^ey�ih^Zqb�fZkeZ�\ukhdh]h�^Z\�
e_gby�d dZ`^hfm�ih^rbigbdm�lmj[bgu�b ]_g_jZlhjZ��_keb�wlh�g_h[oh^bfh��^ey�ih^t_fZ�jh�
lhjh\�k p_evx�mf_gvr_gby�imkdh\h]h�fhf_glZ�b baghkZ�ih^rbigbdh\�ijb�jZ[hl_�gZ�\Zehih�
\hjhl_�beb�ijb�imkd_�

>he`gu�[ulv�ij_^mkfhlj_gu�fgh]hdjZlgu_�fZkehhoeZ^bl_eb�b nbevlju�lZdhc�ijh�
imkdghc�kihkh[ghklb��qlh[u�ex[hc�fZkehhoeZ^bl_ev�beb�nbevlj�fh`gh�[ueh�hldexqblv�gZ
jZ[hlZxs_f�Z]j_]Zl_��JZ[hlZ�i_j_dexqZxsbo�deZiZgh\�gZ�\oh^_�b \uoh^_�fZkehhoeZ^bl_�
e_c�beb�nbevljh\�^he`gZ�[ulv�hj]Zgbah\ZgZ�lZd��qlh[u�hgb�g_�fh]eb�hldexqblv�ih^Zqm�fZk�
eZ��ihdZ�Z]j_]Zl�gZoh^blky�\ jZ[hl_��>ey�lmj[bg�ijhfure_ggh]h�lbiZ�fh]ml�[ulv�ijbf_g_�
gu�h^bghqgu_�fZkehhoeZ^bl_eb�b nbevlju�

<k_�ljm[u��ZjfZlmjZ��dhjimkZ�hoeZ^bl_e_c�b nbevljh\�^he`gu�[ulv�ba�klZeb�beb�^jm�
]h]h�ih^oh^ys_]h�fZl_jbZeZ��Ojmidb_�fZl_jbZeu��lZdb_�dZd�k_juc�qm]mg��g_�]h^ylky��Kh_^b�
g_gby�ljm[�^he`gu�[ulv�k\Zjgufb��]^_�wlh�\hafh`gh�

G_h[oh^bfh�ijbgylv�f_ju�ij_^hklhjh`ghklb�^ey�k\_^_gby�d fbgbfmfm�\gmlj_gg_c
dhjjhabb�\ fZkeyguo�[ZdZo�b keb\guo�ljm[Zo�

IhklZ\sbd�^he`_g�mdZaZlv�k\hckl\Z�ijbf_gy_fh]h�fZkeZ�kfZadb��Dh]^Z�i_j\hgZqZev�
gZy� ijhfu\dZ� g_� \uihegylky�IhklZ\sbdhf�� lbi� ijbf_gy_fh]h� fZkeZ� ^he`_g� [ulv� k gbf
kh]eZkh\Zg�

Dhgkljmdpby�kbkl_fu�kfZadb�^he`gZ�[ulv�lZdhc��qlh[u�ijb�ghjfZevghc�jZ[hl_�jZ[h�
qZy�l_fi_jZlmjZ�fZkeZ�gZ�keb\_�ba�dZ`^h]h�]eZ\gh]h�ih^rbigbdZ�g_�ij_\urZeZ����hK��Bgh]�
^Z�gZ�lmj[bgZo�fZehc�fhsghklb�wlh�agZq_gb_�l_fi_jZlmju�fh`_l�[ulv�m\_ebq_gh�^h����hK�
>he`gu�[ulv�ij_^mkfhlj_gu�f_ju�ih�ij_^hl\jZs_gbx�ih`ZjZ��\ua\Zggh]h�ml_qdhc�fZkeZ
kfZadb�

������@b^dhklv�j_]mebjh\Zgby�&RQWURO�IOXLG�
@b^dhklv��ijbf_gy_fZy�\ kbkl_f_�j_]mebjh\Zgby�b ^ey�mijZ\e_gby�iZjh\ufb�deZiZ�

gZfb��fh`_l�[ulv�eb[h�fZkehf�ba�kbkl_fu�kfZadb��eb[h�`b^dhklvx�ba�kh\_jr_ggh�hl^_ev�
ghc�kbkl_fu��GZkhku��ih^Zxsb_�hl^_evgmx�`b^dhklv�j_]mebjh\Zgby��^he`gu�[ulv�ijh^m[�
ebjh\Zgu�j_a_\gufb�gZkhkZfb�k Z\lhfZlbq_kdbf�i_j_dexq_gb_f�ijb�hldZa_�h^gh]h�ba�gZkh�
kh\��>he`gu� [ulv� ijbgylu�f_ju�� _keb� g_h[oh^bfh�� ih� ih^^_j`Zgbx� ^Z\e_gby�`b^dhklb
j_]mebjh\Zgby�\h�\j_fy�imkdZ�j_a_j\gh]h�gZkhkZ�

Dh]^Z�ijbf_gy_lky�^jm]Zy�`b^dhklv��Z g_�fZkeh�ba�kbkl_fu�kfZadb��hgZ�^he`gZ�[ulv
kh]eZkh\ZgZ�k IhklZ\sbdhf���>he`gu�ijbf_gylvky�l_�`_�lj_[h\Zgby�\ hlghr_gb_�fZl_jbZ�
eh\��dhgkljmdpbb�ljm[�b j_a_j\bjh\Zgby�hoeZ^bl_e_c�b nbevljh\��qlh�b \ i�������_keb�^jm]h_
g_�kh]eZkh\Zgh�

������Kbkl_fZ�miehlg_gbc�jhlhjh\�b deZiZgh\��6HDOLQJ�V\VWHP�IRU�URWRU�DQG�YDOYH
JODQGV�

Kbkl_fZ�dhgp_\uo�miehlg_gbc�jhlhjh\�b kZevgbdh\�deZiZgh\�^he`gZ�[ulv��_keb�^jm�
]h_� g_� kh]eZkh\Zgh�� \uiheg_gZ� lZd�� gZijbf_j�� k ihfhsvx� dhg^_gkZlhjZ� iZjZ� miehlg_gbc�
qlh[u�iZj�g_�\uoh^be�\ fZraZe�

LZf��]^_�wlh�p_e_khh[jZagh��j_]mebjh\Zgb_�ih^Zqb�miehlgyxs_]h�iZjZ�d miehlg_gb�
yf�^he`gh�[ulv�iheghklvx�Z\lhfZlbq_kdbf�gZ�\k_o�j_`bfZo�wdkiemZlZpbb��GZ�iZjhijh\h�
^Zo� ^he`gu� [ulv� ij_^mkfhlj_gu� k[jhkgu_� deZiZgu� �ih� g_h[oh^bfhklb��� ?keb� lj_[m_lky
\kihfh]Zl_evguc�iZj��gZijbf_j��ijb�imkd_��IhklZ\sbd�^he`_g�mdZaZlv�k\hb�lj_[h\Zgby�ih
dhebq_kl\m�b iZjZf_ljZf�iZjZ�

������>j_gZ`b�'UDLQV�



��

DZ`^uc�dhjimk�lmj[bgu�� �iZjh\Zy�dhjh[dZ�beb�^jm]hc�khkm^�b \k_�ljm[u��i_j_^Zx�
sb_�iZj��\dexqZy�iZjhijh\h^u�hl[hjh\�d ih^h]j_\Zl_eyf�iblZl_evghc�\h^u��^he`gu�bf_lv
khhl\_lkl\mxsbc�^j_gZ`�\h�\k_o�lhqdZo��]^_�fh`_l�kdZieb\Zlvky�\h^Z�

>j_gZ`�^he`_g�keb\Zlvky�\ khhl\_lkl\mxsb_�^j_gZ`gu_�_fdhklb��Z gZ�ljm[Zo�^he`�
gu�[ulv�mklZgh\e_gu�khhl\_lkl\mxsZy�ZjfZlmjZ��eh\mrdb��beb�^jhkk_evgu_�rZc[u�^h�keb�
\Z�\ ^j_gZ`gu_�_fdhklb�

������<ha^mrgbdb�9HQWV�
>he`gu�[ulv�ij_^mkfhlj_gu�\_glbeypbhggu_�hl\h^u�ba�\uly`gh]h�\_glbeylhjZ�iZ�

jZ�miehlg_gbc�b \uly`gh]h�uo��\_glbeylhjZ�h\�� kbkl_fu� kfZadb�\ ki_pbZevgh_�f_klh� \g_
ihf_s_gby��beb�ih�kh]eZkh\Zgbx�

������<Zehih\hjhlgh_�mkljhckl\h�7XUQLQJ�JHDU�� �EDUULQJ�JHDU��
>he`gh� [ulv� ij_^mkfhlj_gh� \Zehih\hjhlgh_� mkljhckl\h� ^ey�f_^e_ggh]h� \jZs_gby

kbkl_fu�jhlhjh\��g_ij_ju\gh�beb�k i_j_ju\Zfb���_keb�g_h[oh^bfh��^ey�h]jZgbq_gby�l_ieh�
\h]h�bkdjb\e_gby�jhlhjZ�h\��ijb�\jZs_gbb�g_�ih^�^_ckl\b_f�iZjZ��>he`gu�[ulv�ij_^mkfhl�
j_gu� [ehdbjh\db�� _keb� g_h[oh^bfh�� h[_ki_qb\Zxsb_� g_\hafh`ghklv� gZqZeZ� \jZs_gby� ^h
l_o�ihj��ihdZ�g_�[m^_l�^hklb]gmlZ�g_h[oh^bfZy�ih^ZqZ�fZkeZ�kfZadb�b ijb\h^�g_�[m^_l�ihe�
ghklvx�\ aZp_ie_gbb��<Zehih\hjhlgh_�mkljhckl\h�^he`gh�\uoh^blv�ba�aZp_ie_gby�Z\lhfZlb�
q_kdb��dh]^Z�qZklhlZ�\jZs_gby�lmj[bgu�klZg_l�[hevr_�qZklhlu�\jZs_gby�\Zehih\hjhlgh]h
mkljhckl\Z�

������Ljm[hijh\h^u�3LSLQJ�
<k_�ljm[hijh\h^u�iZjZ��\h^u��fZkeZ��\ha^moZ�^he`gu�[ulv�ba�klZeb��hl\_qZxs_c�lj_�

[h\Zgbyf�khhl\_lkl\mxs_]h�f_`^mgZjh^gh]h�beb�gZpbhgZevgh]h�klZg^ZjlZ��KlZg^Zjlu�^he�
`gu�[ulv�mdZaZgu�\ DhgljZdl_�

LZf��]^_�wlh�\hafh`gh��^he`gu�[ulv�ijbf_g_gu�k\Zjgu_�kh_^bg_gby��>jm]b_�fZl_jb�
Zeu�fh]ml�[ulv�ijbf_g_gu�ih�kh]eZr_gbx�f_`^m�AZdZaqbdhf�b IhklZ\sbdhf�lmj[bgu�

IhklZ\sbd� lmj[bgu�^he`_g�mdZaZlv�\_ebqbgm�b gZijZ\e_gb_�ijbeh`_gby� mkbebc�b
fhf_glh\�hl�ljm[hijh\h^h\��ijbeh`_gguo�\ kh]eZkh\Zgguo�hkgh\guo�]jZgbqguo�lhqdZo�_]h
h[hjm^h\Zgby��dhlhju_�^himklbfu�^ey�_]h�mklZgh\db�

����Dhgljhevgh�baf_jbl_evgu_�ijb[hju�,QVWUXPHQWDWLRQ�
������H[sb_�iheh`_gby�*HQHUDO�
>he`gu�[ulv�h[_ki_q_gu�ijb[hju��g_h[oh^bfu_�^ey�gZ^_`ghc�b wnn_dlb\ghc�wdk�

iemZlZpbb�lmj[bgu�b __ dhgljhey�
Wdhghfbq_kdb�hijZ\^Zgguc�h[t_f�ZiiZjZlmju�[m^_l�aZ\bk_lv�hl�fhsghklb�lmj[bgu

b mkeh\bc��ijb�dhlhjuo�hgZ�^he`gZ�jZ[hlZlv��Gb`_�ijb\_^_gu�lj_[h\Zgby��hlghkysb_ky�d
fhsguf�lmj[bgZf�

������KlZg^Zjlgu_�ijb[hju�6WDQGDUG�LQVWUXPHQWV�
=^_�ijbf_gbfh��i_j\bqgu_�baf_jbl_evgu_�we_f_glu�^he`gu�[ulv�ij_^mkfhlj_gu�ih

djZcg_c�f_j_�^ey�ke_^mxsbo�iZjZf_ljh\�
Z��>Z\e_gby
��gZ�\oh^_�k\_`_]h�iZjZ�b iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z�g_ihkj_^kl\_ggh�i_j_^�klh�

ihjgufb�deZiZgZfb�k\_`_]h�iZjZ�b iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z�b iZjh\ufb�kblZfb�



��

��\ hl[hj_�Zo���^ey�lmj[bg�k hl[hjZfb��
��hl[hjZo�d ih^h]j_\Zl_eyf�iblZl_evghc�\h^u�
��gZ�\uoehi_�dZ`^h]h�pbebg^jZ�
��fZkeZ�kfZadb��ih^Z\Z_fh]h�d ih^rbigbdZf�
��`b^dhklb��ih^Z\Z_fhc�d kbkl_f_�j_]mebjh\Zgby�
[��L_fi_jZlmju
��k\_`_]h�iZjZ�b iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z�
��iZjZ�gZ�\uoehi_�pbebg^jh\�\ukhdh]h�b kj_^g_]h�^Z\e_gby�
��iZjZ�\ hl[hjZo�d ih^h]j_\Zl_eyf�iblZl_evghc�\h^u�
��fZkeZ�gZ�\uoh^_�ba�hoeZ^bl_ey�
��fZkeZ�gZ�keb\_�ba�ih^rbigbdh\��beb�f_lZeeZ�ih^rbigbdh\�
\��Mjh\gb�
��mjh\_gv�fZkeZ�\ ]eZ\ghf�[Zd_�fZkeZ�kfZadb�
��mjh\_gv�`b^dhklb�\ [Zd_�`b^dhklb�j_]mebjh\Zgby�

������DhgljhevgZy�ZiiZjZlmjZ�6XSHUYLVRU\�HTXLSPHQW�
>he`gZ�[ulv�h[_ki_q_gZ�ZiiZjZlmjZ�^ey�baf_j_gby�ke_^mxsbo�\_eb�
qbg�
Z��Kdhjhklv� qZklhlZ�\jZs_gby�lmj[bgu�
[��GZ]jmadZ��we_dljbq_kdZy�fhsghklv�]_g_jZlhjZ� �qZklh�wlhl�ijb[hj�g_�\dexqZxl�\

DhgljZdl�gZ�lmj[bgm��
\� I_j_f_s_gby� jhlhjZ� b dhjimkZ�� hk_\h_� hlghkbl_evgh_� i_j_f_s_gb_� \u[jZgguo

jhlhjh\�� dZ`^h_� ih� hlghr_gbx� d khhl\_lkl\mxs_fm� dhjimkm� beb� dhjimkm� ih^rbigbdZ�
baf_j_ggh_� gZ� dhgp_�� m^Ze_gghf� hl� mihjgh]h� ih^rbigbdZ�� hk_\h_� i_j_f_s_gb_� dhjimkh\
ih^rbigbdh\�hlghkbl_evgh�nmg^Zf_glZ�

]��<b[jZpby��\b[jZpby�klmev_\�ih^rbigbdh\�beb�jhlhjh\��Bkdjb\e_gb_�jhlhjZ�b nZ�
ah\uc�m]he�\b[jZpbb�lh`_�fh]ml�[ulv�ihlj_[h\Zgu�

^��L_fi_jZlmju�f_lZeeZ��^he`gZ�[ulv�ij_^mkfhlj_gZ�\hafh`ghklv�baf_j_gby�\k_o
l_fi_jZlmj�f_lZeeZ�beb�jZaghkl_c�l_fi_jZlmj��dhlhju_�kqblZxlky�g_h[oh^bfufb�^ey�[_ah�
iZkghc�jZ[hlu�lmj[bgu�beb�^ey�\hafh`ghklb�hp_gdb�gZijy`_gbc�\ kl_gdZo�dhjimkh\�lmj[b�
gu�beb�^jm]bo�maeZo��k p_evx�ihemq_gby�bgnhjfZpbb�h [_ahiZkghc�kdhjhklb�jZa]hgZ�beb�ba�
f_g_gby�gZ]jmadb�

_��Iheh`_gb_�deZiZgh\��iheh`_gb_�\k_o�deZiZgh\�k\_`_]h�iZjZ�b iZjZ�ijhf_`mlhq�
gh]h�i_j_]j_\Z��_keb�^jm]h_�g_�kh]eZkh\Zgh��aZ�bkdexq_gb_f�lh]h��qlh�^ey�Z\Zjbcguo�deZiZ�
gh\�ijhf_`mlhqgh]h�i_j_]j_\Z�lj_[m_lky�lhevdh�bg^bdZpbyiheghklvx���hldjulh]h�beb�ihe�
ghklvx�aZdjulh]h�iheh`_gby�

`��>ey� lmj[bg� gZkus_ggh]h� iZjZ�� \ khklZ\� mklZgh\db� dhlhjuo� \oh^yl� k_iZjZlhju
\eZ]b�b ijhf_`mlhqgu_�i_j_]j_\Zl_eb��jZkoh^�iZjZ�ijhf_`mlhqgh]h�i_j_]j_\Z� �beb�jZkoh^
keb\Z�ba�ijhf_`mlhqgh]h�i_j_]j_\Zl_ey��b mjh\gb�\ ^j_gZ`guo�[ZdZo�k_iZjZlhjh\�b ijhf_�
`mlhqguo�i_j_]j_\Zl_e_c�

b��Djhf_�lh]h��^he`gh�[ulv�ij_^mkfhlj_gh�h[hjm^h\Zgb_��g_h[oh^bfh_�^ey�h[_ki_�
q_gby�Z\Zjbcguo�kb]gZeh\�b kb]gZeh\�gZ�hldexq_gb_��i_j_qbke_gguo�\ jZa^_e_����

������>hihegbl_evgu_�ijb[hju�$GGLWLRQDO�LQVWUXPHQWV�
>hihegbl_evgu_�i_j\bqgu_�baf_jbl_evgu_�ijb[hju�fh]ml�[ulv�mdZaZgu�AZdZaqbdhf

beb�j_dhf_g^h\Zgu�IhklZ\sbdhf�



��

>ey� [hevrhc� lmj[hmklZgh\db� \ khklZ\� dhgljhevghc� ZiiZjZlmju� h[uqgh� \dexqZxl
ijb[hju�^ey�baf_j_gby�

��l_fi_jZlmju�hoeZ`^Zxs_c�\h^u�
��^Z\e_gby�\ dhg^_gkZlhj_�
��^Z\e_gbc�b mjh\g_c�`b^dhklb�\ jZaebqguo�_fdhklyo�
�� l_fi_jZlmju� \h^u�b iZjZ�gZ� \oh^_�b \uoh^_� ih^h]j_\Zl_e_c� iblZl_evghc� \h^u� b

^jm]bo�l_iehh[f_ggbdh\�
��^Z\e_gb_�gZ�\oh^_�b \uoh^_�iblZl_evguo�gZkhkh\�
��jZkoh^u�dhg^_gkZlZ��iblZl_evghc�\h^u�b k\_`_]h�iZjZ�

������Lhqdb�baf_j_gby�^ey�bkiulZgbc�7HVW�PHDVXULQJ�SRLQWV�
>ey�ijh\_^_gby�wdkiemZlZpbhgguo�bkiulZgbc�ih�hij_^_e_gbx�wdhghfbqghklb�beb�k

^jm]hc�p_evx�^he`gu�[ulv�ij_^mkfhlj_gu� lhqdb�baf_j_gby�^ey�\k_o� aZf_jh\�b gZ[ex^_�
gbc��g_h[oh^bfuo�^ey�bkiulZgbc�

Wlb�lhqdb�baf_j_gby�^he`gu�[ulv�^hiheg_gb_f�d l_f��dhlhju_�gm`gu�^ey�ghjfZev�
ghc�wdkiemZlZpbb�b dhgljhey�lmj[bgu��b ^he`gu�[ulv�kh]eZkh\Zgu�f_`^m�AZdZaqbdhf�b Ih�
klZ\sbdhf�

>he`gh� [ulv� ^hklb]gmlh� kh]eZr_gb_� ih� hl\_lkl\_gghklb� aZ� l_� g_h[oh^bfu_� lhqdb
baf_j_gby� �b ih� bo� h[_ki_q_gbx��� dhlhju_� jZkiheh`_gu� \ f_klZo�� gZoh^ysboky� aZ
ij_^_eZfb�dhgljZdlgh]h�h[t_fZ�ihklZ\db�

����AZsblZ�3URWHFWLRQ�
������H[sb_�iheh`_gby�*HQHUDO�
H[t_f�aZsbl��wdhghfbq_kdb�hijZ\^Zgguc��aZ\bkbl�hl�fhsghklb�lmj[bgu�b mkeh\bc�

ijb�dhlhjuo�_c�ijb^_lky�jZ[hlZlv��D lmj[bgZf�[hevrhc�fhsghklb�ijbf_gyxlky�ke_^mxsb_
lj_[h\Zgby�

������Kbkl_fZ�aZsblu���hldexq_gb_�3URWHFWLRQ�V\VWHP���WULSSLQJ�
������� >he`gZ�[ulv�h[_ki_q_gZ�hl^_evgZy�g_aZ\bkbfZy�kbkl_fZ�aZsblu�lmj[bgu��WlZ

kbkl_fZ�^he`gZ�[ulv�kijh_dlbjh\ZgZ�lZd��qlh[u�\ kemqZ_�\hagbdgh\_gby�kb]gZeZ�gZ�hldex�
q_gb_�� __ kjZ[Zlu\Zgb_� ijb\h^beh� d g_f_^e_gghfm� aZdjulbx� \k_o� iZjh\uo� deZiZgh\� �l�_�
klhihjguo��j_]mebjmxsbo��klhihjguo�b j_]mebjmxsbo�deZiZgh\�ijhf��i_j_]j_\Z��b kha^Z�
\Zeh� mkbeb_�� aZdju\Zxs__� h[jZlgu_� deZiZgu� �_keb� hgb� _klv�� \ ljm[hijh\h^Zo� oheh^gh]h
ijhf��i_j_]j_\Z��\ ebgbyo�hl[hjZ�d ih^h]j_\Zl_eyf�iblZl_evghc�\h^u�b \ ^jm]bo�kbkl_fZo�
ghjfZevgh� ihemqZxsbo� iZj� hl� lmj[bgu�� LZdbf� h[jZahf� kha^Z_lky� \hafh`ghklv
hkms_kl\e_gby� [_ahiZkgh]h� \u[_]Z� lmj[bgu� \ kemqZ_� Z\Zjbb�� dhlhjZy� \ ijhlb\ghf� kemqZ_
fh]eZ�[u�\ua\Zlv�ih\j_`^_gb_�lmj[bgu�beb�__ \kihfh]Zl_evgh]h�h[hjm^h\Zgby�

��������Mkljhckl\Z� aZsblu�^he`gu�[ulv� kijh_dlbjh\Zgu�ih�ijbgpbim� [_ahldZaghc
jZ[hlu��lh�_klv�lZd��qlh[u�ihl_jy�^Z\e_gby�`b^dhklb�j_]mebjh\Zgby�ijb\h^beZ�d g_f_^e_g�
ghfm�aZdjulbx�Z\Zjbcguo�klhihjguo�deZiZgh\�b j_]mebjmxsbo�deZiZgh\�

��������MkljZg_gb_�mkeh\by��dhlhjh_�bgbpbbjh\Zeh� kjZ[Zlu\Zgb_� kbkl_fu� hldexq_�
gby��g_�^he`gh�\uau\Zlv�gb Z\lhfZlbq_kdbc�k[jhk�f_oZgbafZ�hldexq_gby��gb h[jZlgh_�hl�
djulb_� iZjh\uo� deZiZgh\��Kbkl_fZ� hldexq_gby� ^he`gZ� [ulv� hj]Zgbah\ZgZ� lZd�� qlh[u� __
k[jhk� fh]� \uihegylvky� lhevdh� hi_jZlhjhf��>h� k[jhkZ� kbkl_fu� hldexq_gby� ^he`gh� [ulv
g_\hafh`gh�hldjulv�gb h^bg�ba�iZjh\uo�deZiZgh\�



��

��������Kbkl_fZ�hldexq_gby�^he`gZ�[Zabjh\Zlvky��gh�g_�h]jZgbqb\Zlvky��gZ�ke_^mx�
s_f� i_j_qg_� bgbpbbjmxsbo� mkljhckl\�� kjZ[Zlu\Zgb_� dhlhjuo� ^he`gh� ijb\_klb� d kjZ[Z�
lu\Zgbx�kbkl_fu�hldexq_gby�

Z��mkljhckl\h�hldexq_gby�ih�ij_\ur_gbx�kdhjhklb��kf������
[��jmqgh_�mkljhckl\h�hldexq_gby��f_klgh_�ih�hlghr_gbx�d lmj[bg_�
\��dghidZ�Z\Zjbcghc�hklZgh\db��k f_klguf�b ^bklZgpbhgguf�mijZ\e_gb_f�
]��mkljhckl\h�hldexq_gby�ih�\ukhdhfm�^Z\e_gbx�gZ�\uoehi_�
Ijbf_qZgb_��Ih\ur_gb_� ^Z\e_gby� \ dhg^_gkZlhj_� \ur_� aZ^Zggh]h� ^he`gh� ijb\h�

^blv�\ ^_ckl\b_�h^gh�beb�g_kdhevdh�mkljhckl\�kb]gZebaZpbb��dhlhju_�fh]ml�bf_lv�jZagu_
mklZ\db��>Zevg_cr__�ih\ur_gb_�^Z\e_gby�\ dhg^_gkZlhj_�^he`gh�ijb\h^blv�d hldexq_gbx
[ehdZ�

^��mkljhckl\h�hldexq_gby�ih�gbadhfm�^Z\e_gbx�iZjZ�gZ�\oh^_��]^_�lj_[m_lky��
_��mkljhckl\h�hldexq_gby�ih�gbadhfm�^Z\e_gbx�fZkeZ�kfZadb�
`��hldZa�hldexqZxs_]h�mkljhckl\Z�j_]meylhjZ�kdhjhklb� �^ey�we_dljbq_kdbo�j_]mey�

lhjh\��
b��hldexq_gb_��bgbpbbjh\Zggh_�]_g_jZlhjhf�beb�_]h�\kihfh]Zl_evgufb�kbkl_fZfb�

gZijbf_j��ihl_jy�hoeZ`^Zxs_c�\h^u�h[fhldb�klZlhjZ�]_g_jZlhjZ�
d�� we_dljbq_kdb� mijZ\ey_fh_� mkljhckl\h� hldexq_gby�� Z\lhfZlbq_kdb� bgbpbbjm_fh_

g_bkijZ\ghklyfb�\ we_dljbq_kdbo�p_iyo�

������Kbkl_fZ�aZsblu���kb]gZebaZpby�3URWHFWLRQ�V\VWHP���DODUPV�
>he`gZ�\dexqZlvky�kb]gZebaZpby��[_a�hklZgh\db�lmj[bgu��_keb�^jm]h_�g_�h]h\hj_gh��

ijb�ke_^mxsbo�hldehg_gbyo��
Z��qj_af_jguc�baghk�mihjgh]h�ih^rbigbdZ�
[��\ukhdZy�l_fi_jZlmjZ�gZ�\uoehi_�PG>�
\��kebrdhf�\ukhdZy�l_fi_jZlmjZ�ih^rbigbdh\��fZkeZ�beb�f_lZeeZ��
]��qj_af_jgZy�\b[jZpby�

������Kbkl_fZ�aZsblu���^jm]b_�mkljhckl\Z��3URWHFWLRQ�V\VWHP���RWKHU�GHYLFHV�
>he`gu�[ulv�ij_^mkfhlj_gu�^jm]b_� mkljhckl\Z� aZsblu�� dhlhju_� g_� ^he`gu�� _keb

^jm]h_�g_�h]h\hj_gh�\ DhgljZdl_��bgbpbbjh\Zlv�hldexq_gb_�lmj[bgu��D gbf�hlghkylky�
��������Ih\ur_gb_�^Z\e_gby�\ PG>�b dhg^_gkZlhj_�
Pbebg^ju�gbadh]h�^Z\e_gby�b dhg^_gkZlhj�^he`gu�[ulv aZsbs_gu�hl�qj_af_jgh]h

^Z\e_gby�deZiZgZfb�beb�jZaju\gufb�^bZnjZ]fZfb� ��jZaf_j�dhlhjuo�^he`_g�h[_ki_qb\Zlv
ih^^_j`Zgb_�^Z\e_gby�\ ^himkdZ_fuo�ij_^_eZo�

��������Ijhgbdgh\_gb_�\h^u�ba�kbkl_fu�ih^h]j_\Z�iblZl_evghc�\h^u�
G_h[oh^bfhklv�aZsblu�lmj[bgu�hl�ijhgbdgh\_gby�\h^u�ba�mklZgh\db�ih^h]j_\Z�ib�

lZl_evghc� \h^u� ^he`gZ� [ulv� mdZaZgZ� AZdZaqbdhf�IhklZ\sbdm� mklZgh\db� ih^h]j_\Z� iblZ�
l_evghc�\h^u��LZdZy�aZsblZ�^he`gZ�bf_lv�ih�djZcg_c�f_j_�ke_^msb_�hkh[_gghklb�

Z��DZ`^Zy�ebgby�hl[hjZ�iZjZ�hl�lmj[bgu�^he`gZ�[ulv�mkljh_gZ�lZd��qlh�\ky�ih\_jo�
ghklv� ih^h]j_\Zl_ey� ^he`gZ� [ulv� aZlhie_gZ� ^h� lh]h�� dZd� \h^Z� kfh`_l� ijhl_qv� \ lmj[bgm�
Ih^h]j_\Zl_eb�^he`gu�[ulv�jZkiheh`_gu��ij_^ihqlbl_evgh��gb`_�lmj[bgu�

[��>ey�dZ`^h]h�ih^h]j_\Zl_ey�iblZl_evghc�\h^u�^he`gu�[ulv�^\Z�g_aZ\bkbfuo�kj_^�
kl\Z� Z\lhfZlbq_kdh]h� ij_^hl\jZs_gby� ijhgbdgh\_gby� \h^u� \ lmj[bgm� ba� kbkl_fu� hl[hjZ�
kbkl_fZ�^he`gZ�[ulv� kijh_dlbjh\ZgZ� lZd��qlh[u�gb h^bg�hldZa�h[hjm^h\Zgby�g_�fh]�ijb�
\_klb�d ijhgbdgh\_gbx�\h^u�\ lmj[bgm�



��

H[uqgh��wlb�g_aZ\bkbfu_�kj_^kl\Z�fh]ml�[ulv�dhf[bgZpb_c�ex[uo�gb`_mdZaZgguo
imgdlh\�

���b eb[h���L��eb[h�LL��
beb����b eb[h���L���eb[h�LL��
beb����b ���
��� L��H[_ki_q_gb_�_kl_kl\_ggh]h�^j_gZ`Z�ba�ih^h]j_\Zl_ey��k hldjuluf�fZghf_ljb�

q_kdbf�miehlg_gb_f��beb
LL�� H[_ki_q_gb_� Z\lhfZlbq_kdh]h� Zevl_jgZlb\gh]h� ^j_gZ`gh]h� ljZdlZ�� [hevrhc

ijhimkdghc�kihkh[ghklb��ba�ih^h]j_\Zl_ey�
Ijbf_qZgb_�� ��L�� ^he`gh� [ulv� ij_^ihqlbl_evg__�� q_f� ��LL��� _keb� mkeh\by� iha\h�

eyxl�_]h�ijbf_g_gb_�
���H[_ki_q_gb_�Z\lhfZlbq_kdbo�aZihjguo�deZiZgh\�\ ebgbyo�hl[hjZ�f_`^m�lmj[bghc

b ih^h]j_\Zl_e_f�iblZl_evghc�\h^u�b \ ^j_gZ`guo�ebgbyo�dZkdZ^gh]h�keb\Z�\ ih^h]j_\Z�
l_ev�

���H[_ki_q_gb_�Z\lhfZlbq_kdbo�aZihjguo�deZiZgh\�^ey�\k_o�bklhqgbdh\�iblZl_evghc
\h^u�d ih^h]j_\Zl_ex��>ey�wlh]h�h[uqgh�lj_[m_lky�Z\lhfZlbq_kdbc�[ZciZkk�ih^h]j_\Zl_ey�

Ijbf_qZgb_� <j_fy� kjZ[Zlu\Zgby� dZ`^h]h� Z\lhfZlbq_kdh]h� aZihjgh]h� deZiZgZ�
lj_[m_fuo� \ imgdlZo� ��� b ���� hl� fhf_glZ� ihemq_gby� kb]gZeZ� gZ� aZdjulb_� ^h� ihegh]h
aZdjulby� ^he`gh� [ulv� lZdbf�� qlh[u� ^ey� jZkoh^h\� \h^u� \ dhjimk�� wd\b\Ze_glguo
[hevr_fm�ba�^\mo��Z bf_ggh�

Z��jZkoh^�\h^u��ihklmiZxs_c�ba�^\mo�jZahj\Zgguo�ljm[hd��ba�ljm[guo�dhgph\���beb
[��jZkoh^�\h^u��jZ\guc �����jZkoh^m�q_j_a�ljm[db�ih^h]j_\Zl_ey�ijb F>F��deZiZg

[ue� aZdjul� ^h�lh]h�� dZd� \h^Z� aZihegbl� Zddmfmebjmxsbc� h[t_f� f_`^m� kb]gZebaZlhjhf
\_jog_]h� mjh\gy� �dhlhjuc� bgbpbbjm_l� aZdjulb_� deZiZgZ�� b Z\lhfZlbq_kdbf� aZihjguf
deZiZghf�

Ihabpbb�imgdlh\���LL����������ghjfZevgh�^he`gu�bgbpbbjh\Zlvky�^ZlqbdZfb�\ukhdh]h
mjh\gy� \h^u� \ dhjimk_� ih^h]j_\Zl_ey� k khhl\_lkl\mxsbfb�f_jZfb� ij_^hklhjh`ghklb� ^ey
h[_ki_q_gby�gZ^_`ghc�jZ[hlu�

\��H[jZlgu_�deZiZgu�h[uqgh�ij_^mkfZljb\Z_fu_�gZ�ljm[hijh\h^Zo�hl[hjZ�^ey�h]jZ�
gbq_gby�ih\ur_gby�kdhjhklb�ijb�k[jhk_�gZ]jmadb��kf��������^he`gu�[ulv�mklZgh\e_gu�dZd
fh`gh�[eb`_�d f_klm�hl[hjZ�gZ�lmj[bg_�

AZihjgu_� deZiZgu� b h[jZlgu_� deZiZgu� k mijZ\ey_fuf� aZl\hjhf�� _keb� hgb� ij_^mk�
fhlj_gu��^he`gu�jZkiheZ]Zlvky�lZd��qlh[u�fh`gh�[ueh�bkiulu\Zlv�bo��iml_f�aZdjulby��\h
\j_fy�jZ[hlu�[ehdZ�

H[jZlgu_�deZiZgu�kh�kl\hjqZluf�aZl\hjhf�beb�k Z\lhfZlbq_kdbf�aZl\hjhf�^he`gu
jZkiheZ]Zlvky�lZd��qlh[u�bf_eZkv�\hafh`ghklv�ijh\_jdb�k\h[h^u�bo�^\b`_gby�\h�\j_fy�jZ�
[hlu�[ehdZ�

]��Dh]^Z� [he__� h^gh]h� jy^Z� ih^h]j_\Zl_e_c� iblZxlky� hl� h^ghc� _^bkl\_gghc� ebgbb
hl[hjZ��lh�eb[h�dZ`^uc�ih^h]j_\Zl_ev�^he`_g�bf_lv�k\hb�kh[kl\_ggu_�h[jZlgu_�deZiZgu�
eb[h��_keb�deZiZgu�gZoh^ylky�gZ�h[s_f�ljm[hijh\h^_��\h^Z��b^msZy�hl�aZlhie_ggh]h�ih^h�
]j_\Zl_ey��^he`gZ�gZijZ\eylvky�d h^ghbf_gghfm�ih^h]j_\Zl_ex�b iheghklvx�_]h�aZlhiblv�
ij_`^_�� q_f� klZg_l� \hafh`guf�ihklmie_gb_� \h^u� d lmj[bg_� ih� h[s_fm� ljm[hijh\h^m� hl�
[hjZ�

^��DZ`^uc� ih^h]j_\Zl_ev� ^he`_g� [ulv� hkgZs_g� kb]gZebaZlhjZfb� \ukhdh]h� mjh\gy
\h^u��k ^m[ebjh\Zgb_f��ijbq_f�dZ`^uc�jZkiheh`_g� lZd��qlh[u�bf_eZkv�\hafh`ghklv�ijh�



��

\_klb� _]h�bkiulZgb_� \h� \j_fy� jZ[hlu� [ehdZ��JZ[hlZ� lZdbo� kb]gZebaZlhjh\� ^he`gZ� bgbpb�
bjh\Zlv�jZ[hlm�aZsblguo�mkljhckl\�

��������Ba[ulhqgh_�^Z\e_gb_�k_iZjZlhjh\�\eZ]b�b i_j_]j_\Zl_e_c�
Dhjimk��kh^_j`Zsbc�k_iZjZlhju�\eZ]b�b i_j_]j_\Zl_eb��^he`_g�[ulv�aZsbs_g�hl�ba�

[ulhqgh]h�^Z\e_gby�ij_^hojZgbl_evgufb�deZiZgZfb��khhl\_lkl\mxsbfb�jZaju\gufb�^bZ�
njZ]fZfb�beb�^jm]bfb�ih^oh^ysbfb�mkljhckl\Zfb�

�������� Mkljhckl\h� hldexq_gby� ih gbadhfm� ^Z\e_gbx� iZjZ gZ� \oh^_� �_keb� lj_[m�
_lky��

>he`gh�ijbf_gylvky�mkljhckl\h�^ey�aZdjulby�j_]mebjmxsbo�deZiZgh\�ijb�ihgb`_�
gbb ^Z\e_gby�iZjZ�gZ�\imkd_�gb`_�aZ^Zggh]h�agZq_gby�b��khhl\_lkl\_ggh��ijb�ihkl_i_gghf
kgb`_gbb�gZ]jmadb�lmj[bgu�^h�aZ^Zgghc�\_ebqbgu��<hkklZgh\e_gb_�^Z\e_gby�iZjZ�gZ�\imk�
d_�g_�^he`gh�\_klb�d Z\lhfZlbq_kdhfm�hldjulbx�j_]mebjmxsbo�deZiZgh\��_keb�g_�kh]eZkh�
\Zgh�bgh_�j_r_gb_�

;he__�agZqbl_evgh_�ihgb`_gb_�^Z\e_gby�iZjZ�gZ�\imkd_�\_^_l�d hldexq_gbx�lmj[bgu
�kf���������

Ijbf_q\gb_� Dh]^Z�ij_^mkfhlj_gh��qlh�lmj[bgZ�^he`gZ�jZ[hlZlv�k iZjpbZevguf
\imkdhf�ijb ihgb`_gghf�b j_]mebjm_fhf�^Z\e_gbb�iZjZ gZ�\imkd_��lh�aZsblgh_�mkljhckl\h
gZ�kemqZc�ihgb`_gby�^Z\e_gby�iZjZ gZ�\imkd_�b mkljhckl\h�hldexq_gby�ijb ihgb`_gby�^Z�
\e_gby�iZjZ gZ�\imkd_��kf��������^he`gu�[ulv�\uiheg_gu�lZdbf�h[jZahf��qlh[u�h[_ki_qb�
\Zlv� aZsblm� lmj[bgu� hl� j_adh]h� iZ^_gby� ^Z\e_gby� iZjZ gZ� \imkd_�� ijb wlhf
Z\lhfZlbq_kdh_� hldjulb_� j_]mebjmxsbo� deZiZgh\� \h� \j_fy� ghjfZevghc� jZ[hlu� ^he`gh
[ulv�jZaj_r_gh�

��������G_`_eZl_evguc�iZj�
G_h[oh^bfZ�aZsblZ�hl�g_`_eZl_evgh]h�ihklmie_gby�iZjZ�gZ�\uoehi�lmj[bgu�<>��_k�

eb�ijbf_gy_lky�h[\h^�lmj[bgu�
Wlh�h[uqgh�j_Zebam_lky�mklZgh\dhc�ih�f_gvr_c�f_j_�h^gh]h�h[jZlgh]h�deZiZgZ�

����<b[jZpby�9LEUDWLRQ�
�����H[sZy�\b[jZpby�qZkl_c�lmj[bgu��*HQHUDO�YLEUDWLRQ�RI�SDUWV�RI�WKH�WXUELQH�
Lmj[bgZ� ^he`gZ� [ulv� mkljh_gZ� lZd�� qlh[u� [ueZ� \hafh`ghklv� baf_j_gby� \b[jZpbb

ijb�wdkiemZlZpbb�gZ�dZ`^hf�]eZ\ghf�ih^rbigbd_�beb�jy^hf�k gbf� �kf�������G����\b[jZpby
fh`_l�[ulv�aZf_j_gZ�gZ�dhjimk_�ih^rbigbdZ��gZ�\Zem�beb�khhl\_lkl\_ggh�f_`^m�dhjimkhf
ih^rbigbdZ�b \Zehf��WlZ�qZklv�klZg^ZjlZ�g_�hij_^_ey_l�ij_^_eu�ih�\b[jZpbb��Ij_^ihqlb�
l_evguc� djbl_jbc� ^ey� hibkZgby� \b[jZpbb� dhjimkZ� ih^rbigbdZ� lmj[bgu� �� \b[jZpbhggZy
kdh�jhklv�� hgZ�� ^ey� kbgojhgghc� \b[jZpbb�� k\yaZgZ� k m^\h_gghc� Zfieblm^hc� dhe_[Zgbc
nhjfmehc�

�:  �����9�I�
]^_���: ��m^\h_ggZy�Zfieblm^Z�dhe_[Zgbc�\ fdf�

9���kj_^g_d\Z^jZlbq_kdZy�\b[jZpbhggZy�kdhjhklv�\ ff�k�
I��qZklhlZ�\jZs_gby�\ =p�

Ij_^ihqlbl_evguc�djbl_jbc�^ey�hibkZgby�\b[jZpbb�\ZeZ���m^\h_ggZy�Zfieblm^Z�dh�
e_[Zgbc�\ZeZ�

����� <b[jZpby�� aZf_j_ggZy� gZ� dhjimk_� ih^rbigbdZ�� 9LEUDWLRQ� PHDVXUHG� DW� WKH
EHDULQJ�KRXVLQJ�
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AgZq_gby�\b[jhkdhjhklb��aZf_j_ggu_�\ jZ^bZevghf�gZijZ\e_gbb�gZ�dhjimk_�ih^rbi�
gbdZ������ff�k beb�f_gvr_��h[uqgh�^hklb`bfu�^ey�lmj[bg�k ohjhrbf�[ZeZgkhf��jZ[hlZx�
sbo�gZ�klZpbhgZjguo�j_`bfZo�ijb� aZ^Zgguo�jZ[hqbo�kdhjhklyo��gh��\iheg_�\_jhylgh��qlh
lmj[bgZ�kfh`_l�m^h\e_l\hjbl_evgh�jZ[hlZlv�b ijb�[he__�\ukhdbo�agZq_gbyo�\b[jhkdhjhklb�
M^\h_ggZy� Zfieblm^Z� dhe_[Zgbc�� khhl\_lkl\mxsZy� wlhfm� agZq_gbx� �qlh� khhl\_lkl\m_l
De_cfm�DZq_kl\Z : DeZkkZ ,9��ih�,62��������ijb\_^_gZ�\ lZ[ebp_���
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LZ[ebpZ��
Ghfbg�qZklhlZ�\jZs�lmj[bgu��=p� M^\��Zfie��dhe_[Zgbc��aZf_j��gZ

dhjimk_�ih^r����fdf�
�����
��
��
��
��
���
���

��
��
��
��
��
��
�

Ijbf_qZgb_� m^\h_ggZy� Zfieblm^Z� dhe_[Zgbc� ijb ^jm]bo� kdhjhklyo� fh`_l� [ulv
ihemq_gZ�ih aZ\bkbfhklb���kdhjhklv�u m^\h_ggZy�Zfieblm^Z�dhe_[Zgbc  �������\ _^bgbpZo�
mdZaZgguo�\ kdh[dZo��

������<b[jZpby��aZf_j_ggZy�gZ�\Zem���9LEUDWLRQ�PHDVXUHG�DW�WKH�VKDIW�
<b[jZpby�\ZeZ�h[uqgh�baf_jy_lky�hlghkbl_evgh�dhjimkZ�ih^rbigbdZ��\ ex[hf�kem�

qZ_�baf_j_gby�\b[jZpbb�^he`gu�\uihegylvky�\ khhl\_lkl\bb�k ,62���������H[uqgh��\b[jZ�
pby��aZf_j_ggZy�gZ�\Zem��agZqbl_evgh�[hevr_��\ ^\Z�beb�[he__�jZa���q_f�gZ�dhjimk_�ih^rbi�
gbdZ��\ aZ\bkbfhklb�hl�dZjlbgu�maeh\�b imqghkl_c�\ZeZ��hk_\h]h�iheh`_gby�^ZlqbdZ��dhgkl�
jmdpbb�ih^rbigbdZ�b ^jm]bo�nZdlhjh\�

����Rmf�1RLVH�
������ Rmf�� bkimkdZ_fuc� hl^_evgufb� maeZfb� mklZgh\db�� 1RLVH� HPLWWHG� E\� WKH

LQGLYLGXDO�SODQW�FRPSRQHQWV�
Rmf�hl�fZrbg�baf_jy_lky�gZ�\hh[jZ`Z_fhc�ih\_joghklb�\hdjm]�fZrbgu�gZ�jZkklhy�

gbb ��f hl�ih\_joghklb�fZrbgu�b gZ�\ukhl_�����f \ur_�mjh\gy�iheZ��fhkldh\�beb�^jm]h]h
f_klZ��ij_^gZagZq_ggh]h�^ey�^hklmiZ�i_jkhgZeZ�

Mjh\_gv� rmfZ� gZ� ih\_joghklb� hij_^_ey_lky� dZd� fZdkbfZevgZy� :�\a\_r_ggZy
kj_^g_d\Z^jZlbq_kdZy�\_ebqbgZ�^Z\e_gby�a\mdZ��aZf_j_ggZy�ijb[hjhf�^ey�baf_j_gby�a\mdZ�k
[hevrbf�\j_f_g_f�hkj_^g_gby�\ khhl\_lkl\bb�k FWD������lbi����ijb�wlhf�fbdjhnhg�^he`_g
[ulv�jZkiheh`_g�lZd��dZd�hibkZgh�\ur_�

������Mjh\_gv�rmfZ� \[ebab� lmj[bggh]h� [ehdZ� �� 1RLVH� OHYHO� LQ� WKH� YLFLQLW\� RI� WKH
WXUELQH�XQLW�

Mjh\_gv�rmfZ�\[ebab�iZjhlmj[bggh]h�[ehdZ�aZ\bkbl�hl�fgh]bo�nZdlhjh\��lZdbo�dZd
wg_j]by�rmfZ��kha^Z\Z_fh]h�jZaebqgufb�maeZfb�lmj[bgu��wg_j]by�rmfZ��kha^Z\Z_fh]h�maeZ�
fb�^jm]hc�klZgpbhgghc�mklZgh\db��\aZbfguf�jZkiheh`_gb_f�lmj[bgu�b maeh\�^jm]hc�mklZ�
gh\db��Z lZd`_�Zdmklbdhc�hdjm`Zxs_]h�ijhkljZgkl\Z�b a^Zgby��\dexqZy�dhebq_kl\h�bf_x�
s_]hky�a\mdhih]ehsZxs_]h�fZl_jbZeZ�

Dh]^Z�\k_�\ur_i_j_qbke_ggu_�nZdlhju�gZoh^ylky�\ ij_^_eZo�ihklZ\db�IhklZ\sbdZ
lmj[bgu�� AZdZaqbd�fh`_l� ij_^ty\blv�IhklZ\sbdm� lmj[bgu� k\hb� lj_[h\Zgby� hlghkbl_evgh
^himklbfh]h�mjh\gy�rmfZ�\[ebab�lmj[bgu��Dh]^Z�g_�\k_�nZdlhju�gZoh^ylky�\ ij_^_eZo�ih�
klZ\db�IhklZ\sbdZ� lmj[bgu�� fh`_l� hdZaZlvky� g_h[oh^bfuf�� qlh[u� AZdZaqbd�� IhklZ\sbd
lmj[bgu�b l_��dlh�g_k_l�hl\_lkl\_gghklv�aZ�^jm]b_�nZdlhju��kdhhi_jbjh\Zebkv�^ey�\uiheg_�
gby� lj_[h\Zgbc� AZdZaqbdZ��IhklZ\sbdb� ^jm]bo� maeh\� beb� mklZgh\db�� gZoh^ysboky� \[ebab
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lmj[bgu��^he`gu�kZfb�g_klb�hl\_lkl\_gghklv� aZ�rmf��dhlhjuc�wlh�h[hjm^h\Zgb_�ijhba\h�
^bl�

?keb� wlb� lj_[h\Zgby�g_�\uihegyxlky�hkgh\ghc�dhgkljmdpb_c�mklZgh\db��hgb�fh]ml
[ulv�^hklb]gmlu�ihklZ\dhc�khhl\_lkl\mxsbo�Zdmklbq_kdbo�wdjZgh\�beb�dh`moh\�

����BkiulZgby�7HVWV�
������H[sb_�iheh`_gby�*HQHUDO�
<k_�bkiulZgby��dhlhju_�lj_[mxlky�\ ^Zgghc�qZklb��^he`gu�\uihegylvky�\ khhl\_l�

kl\bb�k mdZaZggufb�iheh`_gbyfb�
Ex[u_�^jm]b_�bkiulZgby��dhlhju_�lj_[m_l�AZdZaqbd��Z lZd`_�kl_i_gv�ijbkmlkl\by�AZ�

dZaqbdZ�beb�_]h�ij_^klZ\bl_ey�gZ�bkiulZgbyo��^he`gu�[ulv�mdZaZgu�\ ki_pbnbdZpbb�AZdZa�
qbdZ�

������=b^jZ\ebq_kdb_�bkiulZgby�+\GUDXOLF�WHVWV�
DZd� qZklv�Ijh]jZffu�H[_ki_q_gby�DZq_kl\Z�� \k_� ^_lZeb�� dhlhju_� ijb� ghjfZevghc

wdkiemZlZpbb�gZoh^ylky�ih^�^_ckl\b_f�^Z\e_gby�\ur_� Zlfhkn_jgh]h��^he`gu�[ulv�bkiu�
lZgu�]b^jZ\ebq_kdbf�^Z\e_gb_f���dhlhjh_�^he`gh�ih�djZcg_c�f_j_�gZ�����ij_\urZlv�fZd�
kbfZevgh_�^Z\e_gb_��dhlhjh_�fh`_l� \hagbdgmlv�ijb�dZdhc�eb[h�gZ]jmad_�ijb�ghfbgZevguo
]jZgbqguo�mkeh\byo��dZd�hij_^_e_gh�\ i�������=b^jZ\ebq_kdh_�bkiulZgb_�fh`_l��ih�kh]eZr_�
gbx��g_�ijh\h^blvky��_keb�ijb�wdkiemZlZpbb�ijhl_qdb�g_�[m^ml�moh^blv�\ Zlfhkn_jm�

=b^jZ\ebq_kdh_�bkiulZgb_�fh`_l�g_�ijh\h^blvky�lZd`_�ih�kh]eZr_gbx�\ l_o�kemqZ�
yo��dh]^Z�ba]hlh\bl_ev�fh`_l�dZdbfb�lh�^jm]bfb�kihkh[Zfb�m^h\e_l\hjblv�AZdZaqbdZ�\ hl�
ghr_gbb�p_ehklghklb�b jZ[hlhkihkh[ghklb�maeZ�

������WdkiemZlZpbhggu_�bkiulZgby�3HUIRUPDQFH�WHVWV�
Lj_[m_fuc�h[t_f�ex[uo�wdkiemZlZpbhgguo�bkiulZgbc�^he`_g�[ulv�h]h\hj_g�\ ki_�

pbnbdZpbb�AZdZaqbdZ�\f_kl_�kh�kl_i_gvx�mqZklby�IhklZ\sbdZ�
L_ieh\u_�ijb_fhqgu_�bkiulZgby�^he`gu� \uihegylvky� \ khhl\_lkl\bb� k ,(&� �����

beb�,(&�������
BkiulZgby�ih�j_]mebjh\Zgbx�gZ]jmadb�b kdhjhklb�^he`gu� \uihegylvky� \ khhl\_l�

kl\bb�k ,(&������

������>Zggu_�b j_amevlZlu�bkiulZgbc�7HVW�UHVXOWV�DQG�GDWD�
IhklZ\sbd� ^he`_g� ij_^hklZ\blv� AZdZaqbdm� k_jlbnbdZlu� beb� hlq_lu�� g_h[oh^bfu_

^ey�ih^l\_j`^_gby�lh]h��qlh�p_eb�\k_o�bkiulZgbc��mdZaZggu_�\ DhgljZdl_��^hklb]gmlu�

����>hklZ\dZ�b MklZgh\dZ�'HOLYHU\�DQG�,QVWDOODWLRQ�
������LjZgkihjlbjh\dZ�gZ�iehsZ^dm�b \j_f_ggZy� aZsblZ�� 7UDQVSRUW� WR� VLWH� DQG

WHPSRUDU\�SURWHFWLRQ�
I_j_^�hlijZ\dhc�k aZ\h^Z�\k_�maeu�lmj[bgu�^he`gu�[ulv�^he`guf�h[jZahf�aZsbs_�

gu�hl�dhjjhabb��dhjjhabb�hl�gZijy`_gbc�b hl�ih\j_`^_gbc�gZ�i_jbh^�ljZgkihjlbjh\db�gZ
iehsZ^dm�b gZ�kjhd�ojZg_gby�^h�fhglZ`Z��Mkeh\by�ojZg_gby�b ijh^he`bl_evghklv�^he`gu
[ulv�h]h\hj_gu�b kh]eZkh\Zgu�f_`^m�AZdZaqbdhf�b IhklZ\sbdhf�



��

������FhglZ`�b \\h^�\ wdkiemZlZpbx�(UHFWLRQ�DQG�FRPPLVVLRQLQJ�
FhglZ`�b imkdh�gZeZ^hqgu_�jZ[hlu�^he`gu�ijh\h^blvky�\ khhl\_lkl\bb�k j_dhf_g�

^Zpbyfb�b bgkljmdpbyfb�� �\uimkdZ_fufb�IhklZ\sbdhf��eb[h�ih�q_jl_`Zf�beb�k ihfhsvx
^jm]bo�kj_^kl\��J_dhf_g^m_lky�\ l_o�kemqZyo��dh]^Z�fhglZ`�b imkdh�gZeZ^hqgu_�jZ[hlu�g_
y\eyxlky�qZklvx�dhgljZdlZ��qlh[u�AZdZaqbd��ih�djZcg_c�f_j_��ijb[_]gme�d mkem]Zf�r_n�bg�
`_g_jZ�IhklZ\sbdZ�

����BgnhjfZpby�^ey�jZkq_lh\��ij_^hklZ\ey_fZy�AZdZaqbdhf��'HVLJQ
LQIRUPDWLRQ�WR�EH�VXSSOLHG�E\�WKH�3XUFKDVHU�

������H[sb_�iheh`_gby�*HQHUDO�
H[uqgh�AZdZaqbd�ij_^hklZ\ey_l�ih^jh[gmx�ki_pbnbdZpbx�k\hbo� lj_[h\Zgbc�d Ih�

klZ\sbdm��J_dhf_g^m_lky�� qlh[u� lj_[h\Zgby� beb� ^jm]Zy� khhl\_lkl\mxsZy� bgnhjfZpby� kh�
^_j`Zeb��dZd�fbgbfmf��lh��qlh�i_j_qbke_gh�gb`_�

������OZjZdl_jbklbdb�lmj[bgu�b \kihfh]Zl_evgh]h�h[hjm^h\Zgby��&KDUDFWHULVWLFV
RI�WKH�WXUELQH�DQG�LWV�DFFHVVRULHV�

Z��GhfbgZevgZy� fhsghklv�� dZd� hij_^_e_gh� \ i������ gZ� de_ffZo� ]_g_jZlhjZ� beb� gZ
fmnl_�lmj[bgu�

[��<_kh\u_�nZdlhju�^ey�p_e_c�]ZjZglbb�wdkiemZlZpbhgguo�ihdZaZl_e_c��dh]^Z�lj_[m�
_lky�^ey�\uiheg_gby�lj_[h\Zgbc�i�����

\��QZklhlZ�\jZs_gby��beb�kbkl_fgZy�qZklhlZ�b lj_[m_fuc�jZ[hqbc�^bZiZahg�kdhjhkl_c�
]��Iheguc�lj_[m_fuc�j_kmjk�
^��Ih^jh[ghklb�h jZiheh`_gbb�lmj[bgu�b dZdb_�eb[h�nbabq_kdb_�h]jZgbq_gby�
_��DZdb_�eb[h�k_ckfbq_kdb_�mkeh\by��dhlhju_�g_h[oh^bfh�mq_klv�

������IZjZf_lju�iZjZ�b \h^u�6WHDP�DQG�SUHVVXUH�FRQGLWLRQV�
Z��GhfbgZevgu_�iZjZf_lju�iZjZ�gZ� \oh^_� \ dZ`^uc� dhfie_dl� klhihjguo� deZiZgh\

lmj[bgu�ijb�ghfbgZevghc�fhsghklb�b fZdkbfZevgu_�iZjZf_lju�iZjZ�
[��>Z\e_gb_�iZjZ�gZ�dZ`^hf�\uoehighf�neZgp_�iZjh\hc�lmj[bgu�ijb�ghfbgZevghc

fhsghklb�
Ijbf_qZgb_� Kx^Z�\oh^bl�^Z\e_gb_�gZ�\uoehighf�neZgp_�lmj[bgu��dh]^Z�IhklZ\�

sbd�lmj[bgu�g_�ihklZ\ey_l�dhg^_gkZlhj��Dh]^Z�IhklZ\sbd�lmj[bgu�ihklZ\ey_l�lZd`_�b
dhg^_gkZlhj��bgnhjfZpby�^he`gZ�[ulv�ij_^hklZ\e_gZ�\ khhl\_lkl\bb�k i������

\��>ey�mklZgh\hd��jZ[hlZxsbo�gZ�hj]Zgbq_kdhf�lhieb\_��_keb�lmj[bgZ�bf__l�ijhf_�
`mlhqguc�i_j_]j_\�f_`^m�pbebg^jZfb�b ijhf_`mlhqguc�i_j_]j_\Zl_ev�g_�ihklZ\ey_lky�Ih�
klZ\sbdhf�lmj[bgu�

��^Z\e_gb_�y��oheh^gh]h�ijhf��i_j_]j_\Z�
��iZ^_gb_�^Z\e_gby�\ ijhf��i_j_]j_\Zl_e_�eyo��
��mklZ\dZ�b��kjZ[Zlu\Zgby�ih�^Z\e_gbx�^ey�ij_^hojZgbl_evguo�deZiZgh\�\ kbkl_f_

�fZo��ijhf_`mlhqgh]h�i_j_]j_\Z�



��

]��?keb�lmj[bgZ�kgZ[`_gZ�\g_rgbf�k_iZjZlhjhf�\h^u��g_�ihklZ\ey_fuf�IhklZ\sb�
dhf�lmj[bgu�

��iZ^_gb_�^Z\e_gby�\ iZj_�
��wdhghfbqghklv�\h^yghc�k_iZjZpbb�
��f_klh�gZagZq_gby�^j_gZ`_c�k_iZjZlhjZ�
��mklZ\dZ�^Z\e_gby�ij_^hojZgbl_evguo�deZiZgh\�beb�^jm]bo�mkljhckl\��kf��i���������

_keb�hgb�g_�\ ij_^_eZo�ihklZ\db�IhklZ\sbdZ�lmj[bgu�
?keb�ihke_�\h^ygh]h�k_iZjZlhjZ�ij_^mkfZljb\Zxlky�h^ghklmi_gqZlu_�beb�fgh]hklm�

i_gqZlu_�ijhf_`mlhqgu_�i_j_]j_\Zl_eb�iZj�iZj��g_�ihklZ\ey_fu_�IhklZ\sbdhf�lmj[bgu��
��iZ^_gb_�^Z\e_gby�\ i_j_]j_lhf�iZj_�
��iZ^_gb_�^Z\e_gby�\ ljm[_�Zo��ijhf_`mlhqgh]h�i_j_]j_\Z�
��dhg_qgZy�jZaghklv�l_fi_jZlmj�dZ`^hc�klmi_gb�ijhf_`mlhqgh]h�i_j_]j_\Zl_ey�
��f_klh�gZagZq_gby�^j_gZ`_c�ijhf_`mlhqgh]h�i_j_]j_\Zl_ey�
< gZ^e_`Zsbo�kemqZyo�wlb�iZjZf_lju�^he`gu�[ulv�hij_^_e_gu�dZd�nmgdpbb�hl�jZk�

oh^Z�iZjZ�
^��?keb�\h^Z�\ijukdb\Z_lky�^ey�j_]mebjh\Zgby�l_fi_jZlmju�eb[h�gZ��qZevgh]h�iZjZ

eb[h�iZjZ�ijhf��i_j_]j_\Z�
��bklhqgbd�ih^Zqb��jZkoh^�b wglZeviby�\h^u�
_��?keb�^h[Z\hd�\h^u�^he`_g�ih^Z\Zlvky�\ dhg^_gkZlhj�^ey�ijh^m\db�b \hkiheg_gby

ihl_jv�dhleZ�
��dhebq_kl\h�b l_fi_jZlmjZ�\h^u�
`��?keb�lj_[m_lky�hl[hj�iZjZ�gZ�ih^h]j_\�beb�^jm]b_�\kihfh]Zl_evgu_�p_eb�
��lj_[m_fu_�jZkoh^�b ^Z\e_gb_�� lhqdb�gZagZq_gby�b wglZevibb�^j_gZ`_c��gm`gh�eb

j_]mebjh\Zlv�^Z\e_gb_�\ hl[hj_�b gm`gh�eb�mqblu\Zlv�lZdb_�hl[hju�\ ]ZjZglbyo�
b��>ey�iZjZ�gbadh]h�^Z\e_gby��ih^Z\Z_fh]h�d lmj[bg_�kf_rZggh]h�^Z\e_gby�
��^Z\e_gb_�
��kj_^gyy�l_fi_jZlmjZ��beb�kl_i_gv�kmohklb��b ^bZiZahg�
��jZkoh^�iZjZ�
��f_lh^�j_]mebjh\Zgby�ih^Zqb�iZjZ�
��fZdkbfZevgZy�fhsghklv�� dhlhjZy� ^he`gZ� \ujZ[Zlu\Zlvky� lhevdh� iZjhf� \ukhdh]h

^Z\e_gby�
Ijbf_qZgb_� IhklZ\sbd�fh`_l�ihlj_[h\Zlv��qlh[u�jZkoh^�iZjZ \ukhdh]h�^Z\e_�

gby�g_�iZ^Ze�gb`_�\_ebqbgu��dhlhjmx�hg�mdZ`_l�
d��GZebqb_�b iZjZf_lju�iZjZ�hl�\kihfh]Zl_evguo�bklhqgbdh\��gZijbf_j��^ey�miehl�

g_gbc�ijb�imkd_�
e��Obfbq_kdb_�k\hckl\Z�ih^Z\Z_fh]h�iZjZ�
f��>ey�iblZl_evguo�gZkhkh\�dhleZ�AZdZaqbd�^he`_g�h[_ki_qblv�bgnhjfZpbx��mdZaZg�

gmx�\ i����Z lZd`_�\kx�^jm]mx�g_h[oh^bfmx�bgnhjfZpbx�^ey�l_jfh^bgZfbq_kdhc�b f_oZgb�
q_kdhc�bgl_]jZpbb�mklZgh\db�

?keb�\hafh`gh��bgnhjfZpby�^he`gZ�kh^_j`Zlv�^Zggu_�h[�baf_g_gbyo�wlbo�iZjZf_l�
jh\�\ aZ\bkbfhklb�hl�jZkoh^Z�iblZl_evghc�\h^u�beb�fhsghklb�lmj[bgu�

Ijbf_qZgb_� < imgdlZo�\���]���^��b `��ihlj_[m_lky�g_dhlhjuc�h[f_g�bgnhjfZpb_c
f_`^m�AZdZaqbdhf�b IhklZ\sbdhf��ihkdhevdm�hdhgqZl_evgZy�dhgkljmdpby�h[hjm^h\Zgby��g_
\oh^ys_]h� \ h[t_f� ihklZ\db� IhklZ\sbdZ� lmj[bgu�� [m^_l� aZ\bk_lv� hl� jZkij_^_e_gby
^Z\e_gby�\ hdhgqZl_evghc�dhgkljmdpbb�lmj[bgu�



��

������Mkeh\by ih dhg^_gkZlhjZf�b hoeZ^bl_eyf� �_keb�hgb�\oh^yl�\ h[t_f�ihk�
lZ\db�� �� &RQGLWLRQV� IRU� FRQGHQVHUV� DQG� FRROHUV� �ZKHUH� WKLV� HTXLSPHQW� LV� LQ� WKH� 6XSSOLHU
V
H[WHQW�RI�VXSSO\��

Z�� Bklhqgbd� ih^Zqb� b dZq_kl\h� hoeZ`^Zxs_c� kj_^u�� beb� fZl_jbZe� ih\_joghklb
l_iehh[f_gZ��dhlhjuc�gZ^e_`bl�ijbf_gblv��b dhwnnbpb_gl�qbklhlu��dhlhjuc�^he`_g�[ulv
ijbf_g_g�\ jZkq_lZo�

[��FZdkbfZevgZy�b fbgbfZevgZy� l_fi_jZlmjZ�hoeZ`^Zxs_c� kj_^u�b kj_^g_]h^h\Zy
l_fi_jZlmjZ�

\��Ex[u_�h]jZgbq_gby�ih�dhebq_kl\m�hoeZ`^Zxs_c�kj_^u�beb�ih�^himklbfhfm�m\_�
ebq_gbx�l_fi_jZlmju�

]��FZdkbfZevgh_�b fbgbfZevgh_�^Z\e_gb_�\ dhg_qguo�lhqdZo�kbkl_fu�hoeZ`^Zxs_c
\h^u�b i_j_iZ^�^Z\e_gby�f_`^m�gbfb�

������ Dhgdj_lgh_� ijbf_g_gb_�� mklZgh\dZ� b j_`bf� jZ[hlu�� $SSOLFDWLRQV�
LQVWDOODWLRQ�DQG�PRGH�RI�RSHUDWLRQ�

Z��Dhgdj_lgu_�^Zggu_�ih�fZrbg_���ijb\h^hf�dhlhjhc�y\ey_lky�lmj[bgZ���_keb�g_�ihk�
lZ\ey_lky�IhklZ\sbdhf�lmj[bgu��

��gZa\Zgb_�nbjfu�ba]hlh\bl_ey�
��ihegu_�]Z[Zjblgu_�jZaf_ju���khijy`_gb_�b h]jZgbaZpby�\uoh^Z�ba�kbgojhgbaZpbb�
�� ihegh_� mdZaZgb_� khhl\_lkl\mxsbo� oZjZdl_jbklbd�� \dexqZy� \k_� \hkijbgbfZ_fu_

ghjfZevgu_�b g_ghjfZevgu_�djmlysb_�fhf_glu��Z lZd`_�ex[u_�gZ]jmadb�gZ�hk_\hc�mihj�
guc�beb�hihjguc�ih^rbigbd��dhlhju_�^he`gZ�\hkijbgbfZlv�lmj[bgZ�

��lj_[h\Zgby�ih�\kihfh]Zl_evguf�kbkl_fZf��lZdbf�dZd�fZkeh�kfZadb�b hoeZ`^ZxsZy
\h^Z�

��_keb�ijb\h^�hkms_kl\ey_lky�q_j_a�j_^mdlhj��qZklhlZ�\jZs_gby�\uoh^gh]h�\ZeZ�
�� ex[u_� lj_[h\Zgby�� � dZkZxsb_ky� [ZeZgkbjh\db�� p_gljh\db�� jZkrbj_gby� b ^jm]bo

nZdlhjh\��dhlhju_�fh]ml�ih\ebylv�gZ�m^h\e_l\hjbl_evgmx�jZ[hlm�kfhglbjh\Zggh]h�[ehdZ�
Ijbf_qZgb_� GZijZ\e_gb_� \jZs_gby� ^he`gh� [ulv� kh]eZkh\Zgh� k IhklZ\sbdhf

lmj[bgu�
[�� OZjZdl_j� gZ]jmadb�� dhlhjmx� [m^_l� g_klb� lmj[bgZ�� b ij_^iheZ]Z_fuc� ]jZnbd� b

j_`bf�jZ[hlu�
\��Qbkeh��oZjZdl_j�b bgl_gkb\ghklv�gZjmr_gbc�\ jZ[hl_�we_dljbq_kdhc�kbkl_fu��ijb�

\h^ysbo�d qj_af_jghfm�m\_ebq_gbx�djmlys_]h�fhf_glZ�
Ba]hlh\bl_ev� ]_g_jZlhjZ��_keb� wlh�g_�IhklZ\sbd� lmj[bgu��^he`_g�ij_^klZ\blv�Ih�

klZ\sbdm�lmj[bgu�ih^jh[gu_�^Zggu_�ih�qj_af_jguf�djmlysbf�fhf_glZf��ijbeZ]Z_fuf�d
lmj[bg_��^ey�hij_^_e_gby�wlbo�fhf_glh\�fh`_l�ihlj_[h\Zlvky�khljm^gbq_kl\h�f_`^m�ba]h�
lh\bl_eyfb�lmj[bgu�b ]_g_jZlhjZ�

]��Khhl\_lkl\mxsb_�nZdlhju��\ebyxsb_�gZ�jZ[hlm�lmj[bgu��gZijbf_j�
���j_`bf�jZ[hlu��kf��i��������
���ijbgylb_�kdhevays_]h�^Z\e_gby��kf��i�������
���fZdkbfZevgZy�lj_[m_fZy�kdhjhklv�gZ[hjZ�gZ]jmadb��kf��i�������k���
���\j_f_ggu_�j_`bfu�jZ[hlu�k hldehg_gbyfb�hl�ghjfZevguo�mkeh\bc��kf��i��������
���oZjZdl_jbklbdb�iZjh]_g_jZlhjZ��kf��i��������
���ijhba\h^bl_evghklv�[ZciZkghc�kbkl_fu�lmj[bgu��_keb�ijbf_gy_lky��kf��i��������



��

^��NZdlhju��\ebyxsb_�gZ�wdhghfbq_kdmx�hilbfbaZpbx�mklZgh\db��D gbf�hlghkylky
hp_ghqgu_�pbnju�AZdZaqbdZ��^Zxsb_�\hafh`ghklv�\uihegblv�hilbfbaZpbx�kZfhc�lmj[bgu
b __ dhg^_gkZpbhgghc�mklZgh\db�

>ey� nbdkbjh\Zgguo� gZqZevguo� iZjZf_ljh\� iZjZ� b jZkoh^Z� iZjZ� fhsghklv� fh`_l
[ulv�m\_ebq_gZ�b m^_evguc�jZkoh^�l_ieZ�mf_gvr_g�iml_f�jZpbhgZevgh]h�\u[hjZ�jZaebqguo
iZjZf_ljh\� lmj[hmklZgh\db�� \dexqZy� l_�� dhlhju_� hlghkylky� d dhg^_gkZlhjm� b _]h� kbkl_f_
hoeZ`^Zxs_c�\h^u�

AZdZaqbd�^he`_g�mdZaZlv�pbnju���dhlhju_�hg�[m^_l�bkihevah\Zlv�\ k\h_c�hp_gd_�^ey�
�� ijb[ueb�� dhlhjmx� hg� ihemqbl� hl� memqr_gby� gZ� h^gm� _^bgbpm� ]ZjZglbjh\Zggh]h

m^_evgh]h�jZkoh^Z�l_ieZ�
�� klhbfhklb� ^ey� g_]h� h^gh]h� ^hihegbl_evgh]h� dbeh\ZllZ� \kihfh]Zl_evghc� we_dljb�

q_kdhc�fhsghklb��g_�aZeh`_gghc�\ ]ZjZglbx�m^_evgh]h�jZkoh^Z�l_ieZ�
�� k\hbo� ^hihegbl_evguo� aZljZl� gZ� h^gm� _^bgbpm� h[t_fgh]h� jZkoh^Z� hoeZ`^Zxs_c

\h^u�b ih^iblhqghc�\h^u�
��ex[uo�^jm]bo�oZjZdl_jbklbd�beb�ihdZaZl_e_c��dhlhju_�hg�[m^_l�mqblu\Zlv�
_��Ij_^eZ]Z_fZy� kbkl_fZ� j_]mebjh\Zgby� k hij_^_e_gb_f� l_o� nmgdpbc�gZij�� imkd� b

kbgojhgbaZpby��gZ]jm`_gb_��hklZgh\�b l�^����dhlhju_�^he`gu�\uihegylvky�\jmqgmx�k f_kl�
gh]h�beb�^bklZgpbhggh]h�imevlZ�b l_��dhlhju_�^he`gu�\uihegylvky�Z\lhfZlbq_kdb�

`��>Zggu_��i_j_qbke_ggu_�\ :����Ijbeh`_gb_�:���_keb�lj_[m_lky�we_dljhgguc�j_]m�
eylhj�

b��Mkeh\by�mklZgh\db��kf��i������
d��Lj_[h\Zgby�ih�l_ieh\hc�baheypbb��kf��i������
e��>himklbfuc�mjh\_gv�rmfZ��kf��jZa^_e�����
f��Lj_[m_fu_�^hihegbl_evgu_�dhgljhevgh�baf_jbl_evgu_�ijb[hju��kf��i������
g�� Lj_[m_lky� eb� mkljhckl\h� jZa]jmadb� ih� ihgb`_gbx� ^Z\e_gby� iZjZ� gZ� \oh^_� �kf�

i���������

������Nmg^Zf_glu�)RXQGDWLRQV�
?keb� AZdZaqbd� g_k_l� hl\_lkl\_gghklv� aZ� ijh_dl�nmg^Zf_glZ�� hg� ^he`_g� h[_ki_qblv

IhklZ\sbdZ� lmj[bgu�gZ� jZgg_c� klZ^bb� ]Z[Zjblguf� q_jl_`hf�nmg^Zf_glZ�� hkgh\Zgghf� gZ
bgnhjfZpbb���ij_^hklZ\e_gghc�IhklZ\sbdhf�ih�jZa^_em���

������=jZgbqgu_�lhqdb�7HUPLQDO�SRLQWV�
=jZgbqgu_�lhqdb�ihklZ\ey_fhc�mklZgh\db�

������Mkeh\by�^hklZ\db�gZ�iehsZ^dm�'HOLYHU\�VLWH�FRQGLWLRQV�
Z��F_klh�^hklZ\db�
[��Mkeh\by��\ebyxsb_�gZ�ljZgkihjlbjh\dm�b ^hklmi�gZ�iehsZ^dm��h[hjm^h\Zgb_��bf_�

xs__ky�gZ�iehsZ^d_�b ex[u_�lj_[h\Zgby�ih�^ebl_evghfm�ojZg_gbx�

������BkiulZgby�7HVWV�
H[t_f�wdkiemZlZpbhgguo�bkiulZgbc�ih�i�������



��

���� BgnhjfZpby� ^ey� jZkq_lh\�� ij_^hklZ\ey_fZy� IhklZ\sbdhf� �
'HVLJQ�LQIRUPDWLRQ�WR�EH�SURYLGHG�E\�WKH�6XSSOLHU�

IhklZ\sbd�^he`_g�ij_^hklZ\blv AZdZaqbdm�ih^jh[gmx�bgnhjfZpbx�ih�k\h_c�mklZ�
gh\d_��J_dhf_g^m_lky�\dexqZlv�ih�djZcg_c�f_j_�ke_^mxsb_�ihabpbb�

����� >ey� mklhcqb\hklb� lmj[bgu� b ^ey� f_oZgbq_kdbo� jZkq_lh\� ]jZgbqguo� lhq_d� b
kbkl_f� ljm[hijh\h^h\� mkbeby� b fhf_glu� hl� hkgh\guo� iZjhijh\h^h\� ^he`gu� [ulv
h]jZgbq_gu�� IhklZ\sbd� ^he`_g� ij_^hklZ\blv� g_h[oh^bfmx� bgnhjfZpbx�� iha\heyxsmx
AZdZaqbdm�kijh_dlbjh\Zlv�kbkl_fu�ljm[hijh\h^h\�\ khhl\_lkl\bb�k wlbfb�lj_[h\Zgbyfb�

:gZeh]bqgZy� bgnhjfZpby� fh`_l� ihlj_[h\Zlvky� \ hlghr_gbb� ljm[hijh\h^h\� iblZ�
l_evghc� \h^u�� _keb� ih^h]j_\Zl_eb� iblZl_evghc� \h^u� beb� ZgZeh]bqgZy� mklZgh\dZ� \oh^yl� \
h[t_f�ihklZ\db�IhklZ\sbdZ�lmj[bgu�

����� >ey� khhl\_lkl\mxsbo� jZ[hqbo� j_`bfh\� �� l_ieh\h_� jZkrbj_gb_� ]jZgbqguo
lhq_d�

����� >ey�\k_o�ljm[guo�kh_^bg_gbc�k ljm[hijh\h^Zfb�AZdZaqbdZ���jZaf_ju�gZ�]jZgb�
pZo�ihklZ\db��Z lZd`_�ih^]hlh\dZ�d k\Zjd_�b j_dhf_g^Zpbb�ih�k\Zjd_�

����� J_dhf_g^m_fuc� ]jZnbd� ^ey� g_h[oh^bfh]h� \aZbfgh]h� h[f_gZ� l_ogbq_kdhc� bg�
nhjfZpb_c�b q_jl_`Zfb�^ey�bgl_]jZpbb�lmj[h]_g_jZlhjZ�b khhl\_lkl\mxs_]h�\kihfh]Zl_ev�
gh]h�h[hjm^h\Zgby�\ ijh_dl�mklZgh\db�\ p_ehf�

����� Lj_[h\Zgby�ih�iZjZf_ljZf�iZjZ�b dhebq_kl\m��Z lZd`_�ih�\kihfh]Zl_evghfm�iZ�
jm�gZ�dhgp_\u_�miehlg_gby�ijb�imkd_�

����� BgnhjfZpby�ih�nmg^Zf_glm�lmj[bgu�\ khhl\_lkl\bb�k jZa^_ehf���

���� Lmj[hmklZgh\dZ� k j_]_g_jZlb\guf� ih^h]j_\hf� iblZl_evghc
\h^u�7XUELQH�SODQW�ZLWK�UHJHQHUDWLYH�IHHG�ZDWHU�KHDWLQJ�

������H[f_g�bgnhjfZpb_c�([FKDQJH�RI�LQIRUPDWLRQ�
Lmj[bgu� ^ey� \ujZ[hldb� we_dljbq_kdhc�fhsghklb� h[uqgh� ijh_dlbjmxlky� k j_]_g_�

jZlb\guf�ih^h]j_\hf�iblZl_evghc�\h^u��Hkgh\gu_�iheh`_gby� �kf�i����b khhl\_lkl\mxsb_
^_lZeb��mdZaZggu_�gb`_��^he`gu�[ulv�kh]eZkh\Zgu�f_`^m�AZdZaqbdhf�b IhklZ\sbdhf�^ey
h^ghc�beb�[he__�dhgdj_lguo�gZ]jmahd�

Z��Dhebq_kl\h�klmi_g_c�ih^h]j_\Z�iblZl_evghc�\h^u�iZjhf�hl[hjh\�b dZdb_�ba�gbo
^he`gu�^he`gu�[ulv�h[_ki_q_gu�

���hl�]eZ\ghc�lmj[bgu�
���hl�dZdhc�eb[h�\kihfh]Zl_evghc�lmj[bgu��dhlhjZy��\hafh`gh��ihklZ\ey_lky�^ey�^jm�

]h]h�h[hjm^h\Zgby��dZd�gZijbf_j�iblZl_evguc�gZkhk�dhleZ�beb�\kihfh]Zl_evguc�]_g_jZlhj
beb�ih^h[gZy�mklZgh\dZ�

[��Dhebq_kl\h�b mkljhckl\h�dZ`^h]h�hl^_evgh]h� l_iehh[f_ggh]h�ZiiZjZlZ�^ey�dZ`�
^hc�klmi_gb�ih^h]j_\Z�iblZl_evghc�\h^u�b ^Zggu_�h lhf��iblZ_lky�eb�dZ`^uc�ZiiZjZl�g_aZ�
\bkbfh�ba�lhqdb�hl[hjZ�gZ�lmj[bg_�beb�ba�dhee_dlhjZ��dhlhjuc�ih^Z_l�iZj�dh�\k_f�ZiiZjZ�
lZf�h^ghc�klmi_gb�ih^h]j_\Z�iblZl_evghc�\h^u�

\��Iheh`_gb_�iblZl_evgh]h�gZkhkZ�\ pbde_�ih^h]j_\Z�iblZl_evghc�\h^u��^Z\e_gb_�ib�
lZl_evghc�\h^u�gZ�\uoh^_�dZ`^h]h�gZkhkZ�b jhkl�wglZevibb�iblZl_evghc�\h^u�gZ�dZ`^hf�gZ�
khk_�



��

]��@_eZ_fZy� l_fi_jZlmjZ� iblZl_evghc� \h^u� \ khhl\_lkl\mxs_c� ]jZgbqghc� lhqd_� b
^himklbfh_�hldehg_gb_�hl�`_eZ_fhc�\_ebqbgu�

: lZd`_��^himkdZ_lky�eb�_kl_kl\_ggh_�baf_g_gb_�dhg_qghc�l_fi_jZlmju�iblZl_evghc
\h^u�\ aZ\bkbfhklb�hl�gZ]jmadb�lmj[bgu��_keb�g_l��lj_[h\Zgby�AZdZaqbdZ�\ wlhf�hlghr_gbb�

^��F_lh^�dZkdZ^gh]h�keb\Z�^j_gZ`_c�ba�ih^h]j_\Zl_e_c�b \ dZdhc�lhqd_�Zo��^j_gZ`b
aZdZqb\Zxlky�\ kbkl_fm�iblZl_evghc�\h^u�

_�� Dhg_qgZy� jZaghklv� l_fi_jZlmj� ^ey� dZ`^h]h� ih^h]j_\Zl_ey�� l�_�� jZaghklv� f_`^m
l_fi_jZlmjhc�gZkus_gby�iZjZ�\ ih^h]j_\Zl_e_�b l_fi_jZlmjhc�iblZl_evghc�\h^u��moh^ys_c
ba�ih^h]j_\Zl_ey�

Ijbf_qZgb_� ?keb� bf__lky� kt_f� i_j_]j_\Z� iZjZ hl[hjZ�^h�lh]h�� dZd� hg� ijbgbfZ�
_lky�\ ahgm�gZkus_gby�ih^h]j_\Zl_ey�iblZl_evghc�\h^u��^hihegbl_evguc�ih^h]j_\�iblZ�
l_evghc�\h^u�\ kt_fgbd_�i_j_]j_\Z�^he`_g�mqblu\Zlvky�

`��Dhg_qgZy�jZaghklv�l_fi_jZlmj�^ey�dZ`^h]h�hoeZ^bl_ey�^j_gZ`_c�g_�jZkrbjbl_ev�
gh]h� lbiZ��� g_aZ\bkbfh]h� beb� h[t_^bg_ggh]h� k ih^h]j_\Zl_e_f� iZjZ� hl[hjZ�� l�_�� jZaghklv
f_`^m� l_fi_jZlmjhc� \uoh^ys_]h� ba� hoeZ^bl_ey� ^j_gZ`_c� dhg^_gkZlZ� ih^h]j_\Zl_ey� b
l_fi_jZlmjhc�iblZl_evghc�\h^u��ihklmiZxs_c�\ hoeZ^bl_ev�^j_gZ`_c�

b��M\_ebq_gb_�wglZevibb�dhg^_gkZlZ�\ dZdhf�eb[h�l_iehh[f_ggbd_�Zo��\ kbkl_f_�ib�
lZl_evghc�\h^u��g_�ihklZ\ey_fuo�IhklZ\sbdhf�lmj[bgu�

d��IZ^_gb_�^Z\e_gby�gZ�mqZkld_�hl�dZ`^h]h�\uoh^Z�hl[hjZ�ba�lmj[bgu�^h�ih^h]j_\Z�
l_ey beb�iZ^_gb_�l_fi_jZlmju�gZkus_gby�hl�\uoh^Z�hl[hjZ�^h�ih^h]j_\Zl_ey�

e�� Lbi� bkiZjbl_ey�� iblZxs_]hky� iZjhf� hl[hjZ� �_keb� ij_^mkfhlj_g��� b _]h� jZkih�
eh`_gb_�\ kbkl_f_�dhebq_kl\h�g_h[oh^bfhc�\h^u�ih^ibldb��aZiZk�gZ�ijh^m\dm�bkiZjbl_ey�
wglZeviby�kujhc�\h^u��ihklmiZxs_c�\ bkiZjbl_ev�

f��?keb�dhg^_gkZl�ba�\kihfh]Zl_evghc�mklZgh\db�^he`_g�ih^Z\Zlvky�\ kbkl_fm�ih^h�
]j_\Z�iblZl_evghc�\h^u��dhebq_kl\h�b wglZeviby�lZdh]h�dhg^_gkZlZ�b _]h�f_klh�\\h^Z�\ kb�
kl_fm�ih^h]j_\Z�iblZl_evghc�\h^u�

g�� Dhgdj_lgu_� oZjZdl_jbklbdb� dZ`^h]h� jZ[hq_]h� iZjZf_ljZ�� j_]mebjm_fh]h� bgZq_�
q_f�q_j_a�fhsghklv� lmj[bgu��gZijbf_j��^Z\e_gb_�^_ZwjZlhjZ�� dh]^Z� mdZaZgh�fbgbfZevgh_
agZq_gb_�� \f_kl_� k bklhqgbdhf� b iZjZf_ljZfb� ex[hc� Zevl_jgZlb\ghc� ih^Zqb� iZjZ�� bf_x�
s_cky�\ jZkihjy`_gbb�^ey�m^h\e_l\hj_gby�lZdbo�lj_[h\Zgbc�

i��Dh]^Z�iZj�ih^Z_lky�^ey�ih^h]j_\Z�iblZl_evghc�\h^u�hl�^jm]bo�bklhqgbdh\��Z g_�hl
]eZ\ghc� lmj[bgu�� ^Z\e_gb_�� wglZeviby� b jZkoh^� hl� dZ`^h]h bklhqgbdZ� b f_klh� ih^\h^Z
kdhg�^_gkbjh\Zggh]h� iZjZ��:gZeh]bqgh�� dh]^Z� l_ieh� ih^\h^blky� ^jm]hc� kj_^hc�� g_� iZjhf�
khhl�\_lkl\mxsb_�ih^jh[gu_�^Zggu_�

������ <dexq_gb_� ijhba\h^bl_evghklb� kbkl_fu� ih^h]j_\Z� iblZl_evghc� \h^u� \
]ZjZglbb�lmj[bgu�,QFOXVLRQ�RI�WKH�IHHG�ZDWHU�KHDWLQJ�V\VWHP�SHUIRUPDQFH�LQWR�WKH�WXUELQH
JXDUDQWHH�

Dh]^Z�IhklZ\sbd�lmj[bgu�ihklZ\ey_l�kbkl_fm�ih^h]j_\Z�iblZl_evghc�\h^u��__ ijh�
ba\h^bl_evghklv�^he`gZ�[ulv�\dexq_gZ�\ ]ZjZglbx�ijhba\h^bl_evghklb��_keb�^jm]h_�g_�kh�
]eZkh\Zgh�

Dh]^Z�IhklZ\sbd�lmj[bgu�g_�ihklZ\ey_l�kbkl_fm�ih^h]j_\Z�iblZl_evghc�\h^u��^Zg�
gu_��i_j_qbke_ggu_�\ i������^he`gu�[ulv�mdZaZgu�\ ]ZjZglbb�ijhba\h^bl_evghklb�



��

IhklZ\sbdm�lmj[bgu�^he`gZ�[ulv�ij_^hklZ\e_gZ�\hafh`ghklv�hldhjj_dlbjh\Zlv�]Z�
jZglbb��_keb�kbkl_fZ�ih^h]j_\Z�iblZl_evghc�\h^u��hdhgqZl_evgh�kh]eZkh\ZggZy��hlebqZ_lky
hl�kbkl_fu��gZ�dhlhjhc�[ueZ�hkgh\ZgZ�]ZjZglby�

������ H[_ki_q_gb_� h[jZlguo� deZiZgh\� \ ljm[hijh\h^Zo� hl[hjZ� iZjZ� hl
lmj[bgu�3URYLVLRQ�RI�QRQ�UHWXUQ�YDOYHV�LQ�EOHG�VWHDP�SLSHV�IURP�WKH�WXUELQH�

IhklZ\sbd�^he`_g�hij_^_eblv�kl_i_gv�jZa]hgZ�lmj[bgu�\ k\yab�k aZo\Zq_gguf�iZjhf
\ j_amevlZl_�kemqZcgh]h�k[jhkZ�gZ]jmadb�beb�hldexq_gby�lmj[bgu�

Dhebq_kl\h�b lbi� h[jZlguo� deZiZgh\�� mklZgZ\eb\Z_fuo� \ ljm[hijh\h^Zo� hl[hjZ� hl
lmj[bgu� ^he`gu� [ulv� kh]eZkh\Zgu� f_`^m� AZdZaqbdhf� b IhklZ\sbdhf� lmj[bgu�� _keb
j_]_g_jZlb\gZy�mklZgh\dZ�g_�ihklZ\ey_lky�IhklZ\sbdhf�lmj[bgu��b ^he`gu�hij_^_eylvky�gZ
hkgh\Zgbb�jZkq_lZ�aZ[jhkZ�kdhjhklb�

Fh`_l� hdZaZlvky� \hafh`guf� bkdexqblv� h[jZlgu_� deZiZgu� ba� g_dhlhjuo� ebgbc
hl[h�jZ��ijb�mkeh\bb��qlh�dhebq_kl\h�iZjZ��dhlhjh_�fh]eh�[u�\_jgmlvky�\ lmj[bgm��hp_g_gh�b
^h�imklbfh�k lhqdb�aj_gby�_]h�\ebygby�gZ�m\_ebq_gb_�kdhjhklb�



��

Ijbeh`_gb_�:
�ghjfZlb\�

We_dljhggu_�j_]meylhju
:����H[sb_�iheh`_gby�
:���� H[t_f�
Wlh�ijbeh`_gb_�ho\Zlu\Z_l�we_dljhggmx�qZklv�we_dljh�]b^jZ\ebq_kdhc�kbkl_fu�j_�

]mebjh\Zgby�b mkljhckl\�aZsblu�hl�jZa]hgZ��ijbf_gy_fuo�gZ�iZjh\uo�lmj[bgZo��Lj_[h\Zgby
jZa^_eZ���lZd`_�^he`gu�kh[ex^Zlvky��]^_�ijbf_gbfu�

:�����DeZkkbnbdZpby�kbkl_f�j_]mebjh\Zgby�
:��������We_dljhggu_�j_]meylhju�deZkkbnbpbjmxlky�ke_^mxsbf�h[jZahf��qlh[u�[u�

eh�\b^gh�jZaebqb_�\ wdkiemZlZpbhgguo�ihdZaZl_eyo��ij_`^_�\k_]h�gZ^_`ghklb�� lj_[m_fuo
^ey�jZaebqguo�ijbf_g_gbc�

Lbi�:��Kbkl_fu��l_jibfu_�d hldZaZf��\ dhlhjuo�ih�djZcg_c�f_j_�h^bg�hldZa�fh`_l
[ulv�h[gZjm`_g�b mkljZg_g�[_a�ihl_jv�beb�k h]jZgbq_ggufb�ihl_jyfb�]hlh\ghklb�kbkl_fu�b
[_a�ihl_jb�kihkh[ghklb�d h]jZgbq_gbx�ij_\ur_gby�kdhjhklb��LZdb_�kbkl_fu�j_]mebjh\Zgby
fh]ml��gZijbf_j��bf_lv�ljb�iZjZee_evguo�^m[ebjmxsbo�]eZ\guo�dZgZeZ�h[jZ[hldb��lZdbo�
qlh�hldZa�\ h^ghf�dZgZe_��\uy\e_gguc�kjZ\g_gb_f��\uau\Z_l�Z\Zjbcguc�kb]gZe��Z j_]mebjh�
\Zgb_�hkms_kl\ey_lky�k ihfhsvx�mkljhckl\�fZ`hjblZjghc�\u[hjdb�f_`^m�dZgZeZfb�

Lbi�<��Kbkl_fu�� h[gZjm`_gb_� hldZah\� \ dhlhjuo�ijb\h^bl� d jZa]jmad_�b hldexq_�
gbx�[ehdZ�^ey�g_dhlhjhc�qZklb�_^bgbqguo�hldZah\��\dexqZy�\k_�l_��dhlhju_�ijb\h^yl�d ih�
l_j_�kihkh[ghklb�d h]jZgbq_gbx�ij_\ur_gby�kdhjhklb��LZdb_�j_]meylhju�fh]ml��gZijbf_j�
bf_lv�^\Z�dZgZeZ�h[jZ[hldb�beb�h^bg�dZgZe�k ihklhygguf�dhgljhe_f�wdkiemZlZpbhgguo�ih�
dZaZl_e_c�

Lbi�K��Kbkl_fu�k lZdbfb�`_�oZjZdl_jbklbdZfb��dZd�b lbi�<�� aZ�bkdexq_gb_f�lh]h�
qlh�� \f_klh� jZa]jm`_gby� beb� hldexq_gby� lmj[bgu�� \uoh^� kbkl_fu� j_]mebjh\Zgby� fh`_l
[ulv�i_j_\_^_g�\ khklhygb_� �\u^_j`db��^ey�dhgdj_lguo�g_bkijZ\guo� khklhygbc��< lZdhf
khklhygbb�kbkl_fZ�j_]mebjh\Zgby�g_�[m^_l�kihkh[gZ�h]jZgbqblv�ij_\ur_gb_�kdhjhklb��ohly
\uoh^�kbkl_fu�fh`_l�j_]mebjh\Zlvky�\jmqgmx�

Lbi '�� �Ijhklu_� kbkl_fu� j_]mebjh\Zgby�� \ dhlhjuo� hldZau�� ih� \k_c� \_jhylghklb�
ijb\_^ml�d iheghc�ihl_j_�]hlh\ghklb�

:��������J_]meylhju�fh]ml�lZd`_�deZkkbnbpbjh\Zlvky�ih�bo�khijy`_gbx�k ]b^jZ\eb�
q_kdbfb�j_e_�iZjh\imkdguo�deZiZgh\�

Lbi� Z��� Kbkl_fu� k hl^_evguf� we_dljh�]b^jZ\ebq_kdbf� dhgljhee_jhf� ^ey� dZ`^h]h
iZjh\h]h�deZiZgZ��ijb�wlhf�dZ`^uc�dhgljhee_j�bf__l�kj_^kl\h�dhgljhey�g_bkijZ\ghklb�b�
\hafh`gh��\gmlj_gg__�j_a_j\bjh\Zgb_��LZdh_�mkljhckl\h�h[uqgh�ijbf_gy_lky�^ey�j_]meylh�
jh\�lbiZ�: beb�<�

Lbi� \��� Kbkl_fu� k h[sbf� bgl_jn_ckhf� ^ey� \k_o� deZiZgh\� lmj[bgu� beb� ]jmiiu
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