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���<\_^_gb_
< Gb^_jeZg^Zo�\k_�\b^u�jmdhdjueuo�bf_xl�klZlmk�hojZgy_fuo��>ey�lh]h��qlh[u�bf_lv�\hafh`ghklv�i_j_g_klb
wlhl� klZlmk� \ dhgdj_lgu_� f_ju� \ h[eZklb� eZg^rZnlgh]h� mijZ\e_gby�� [ue� jZajZ[hlZg� f_lh^�� bkihevamxsbc
mevljZa\mdh\u_� ^_l_dlhju� ^ey� bamq_gby� lh]h�� dZdbf� bf_ggh� h[jZahf� jZagu_� \b^u� jmdhdjueuo� bkihevamxl
eZg^rZnlgu_�j_kmjku� �9DQ�GHU�&RHOHQ��������+HOPHU�������������� +HOPHU� HW� DO��� ������ +RHYH	+HOPHU�� ������ 'H
-RQJ	/LPSHQV�� ������ /LPSHQV�� ������� I_j\hc� p_evx� klZeh� \uiheg_gb_� h[s_gZpbhgZevgh]h� bkke_^h\Zgby� k
ihfhsvx�fgh]bo�ijhn_kkbhgZeh\�b ZfZlhjh\��/LPSHQV��������
F_lh^�hkgh\Zg�gZ�ij_^kdZaZgbb�ih\_^_gby�bamqZ_fuo�\b^h\��Wlh�lj_[m_l�Zdlb\ghc�h[jZlghc�k\yab�\ h[mq_gbb
gZ[ex^Zl_ey��AgZgb_�[bheh]bq_kdbo�hkh[_gghkl_c��ih\_^_gby�`b\hlguo�b bgl_jij_lZpby�gZ[ex^_gbc� \_^ml� d
gZdhie_gbx� [hevr_c� bgnhjfZpbb�� b�� ke_^h\Zl_evgh�� d jZa\blbx� bkihevah\Zgby� f_lh^Z�� H^gZdh�� lZdh_
h[mq_gb_ ©k h[jZlghc� k\yavxª� g_k_l� hiZkghklv� ij_^m[_`^_ggh]h� km`^_gby� \ gZ[ex^_gbyo ²� h[� wlhf
gZ[ex^Zl_ev�̂ he`_g�ihfgblv��G_h[oh^bfu_�gZ\udb�fh`gh�jZa\blv�lhevdh�\ mkeh\byo�ihe_\hc�ijZdlbdb�
Ij_`^_�\k_]h��f_lh^�ij_^hklZ\ey_l�[Zabkgmx�bgnhjfZpbx�h jZkijhkljZg_gbb�b bkihevah\Zgbb�jmdhdjueufb
eZg^rZnlguo�j_kmjkh\��hohlgbqvb�f_klZ��ihe_lgu_�imlb��f_klZ�m[_`bs��[jZqgu_�l_jjblhjbb���Ke_^h\Zl_evgh�
f_lh^�hldju\Z_l�\hafh`ghklv�\g_^j_gby�f_j�hojZgu�we_f_glh\�f_klghklb��< lh�`_�\j_fy�ihemq_ggu_�^Zggu_
fh]ml� kem`blv� hkgh\hc� ^ey� fgh]bo�� jZaebqgh]h� lbiZ�� ihe_\uo� wdheh]bq_kdbo� bkke_^h\Zgbc� jmdhdjueuo
�H� J� /LPSHQV HW DO���������������
F_lh^� jZajZ[hlZg� \ Gb^_jeZg^Zo� b hkgh\Zg� gZ� ih\_^_gbb� gb^_jeZg^kdbo� \b^h\�� oZjZdl_jguo� ^ey
gb^_jeZg^kdbo�eZg^rZnlh\��JZaebqby�\ ih\_^_gbb�jmdhdjueuo�^Z`_�gZ�jZaebqguo�gb^_jeZg^kdbo�l_jjblhjbyo
ij_^iheZ]Z_l�� qlh� �\ _\jhi_ckdhf�fZkrlZ[_�� ihevah\Zl_ev�^he`_g�Z^Zilbjh\Zlv� f_lh^� d f_klguf� mkeh\byf
�+HOPHU�� ������ 0RVWHUW�� ����D�� ����E��� Ihwlhfm� gb`_� f_lh^� baeh`_g� \ k\h_c� [Zabkghc� nhjf_� b ih\_^_gb_
jZaebqguo�\b^h\�ijb\h^blky�lhevdh�\ dZq_kl\_�ijbf_jZ�

���AZ^ZqZ�bkke_^h\Zgby
AZ^Zq_c�bkke_^h\Zgby�y\ey_lky�kbkl_fZlbq_kdh_�b ^_lZevgh_�gZ[ex^_gb_�f_kl�hohlu��ihe_lguo�iml_c��m[_`bs
b [jZqguo�l_jjblhjbc�jmdhdjueuo��<k_�wlh� lj_[m_l�^hklZlhqgh�jZaghklhjhgg_]h� ih^oh^Z�b�� ke_^h\Zl_evgh��\
ihke_^mxs_f� h[tykg_gbb� jZkkfZljb\Z_lky� hl^_evgh�� H^gZdh�� gZ� ijZdlbd_� gZ[ex^Zl_ev� qZklh� kh[bjZ_l
bgnhjfZpbx�h[h�\k_o�hlghr_gby�©dZ`Zg� ±�f_klh�h[blZgbyª�h^gh\j_f_ggh�

���Ij_^\Zjbl_evgu_�mkeh\by
Ij_`^_� \k_]h�� gZ[ex^Zl_ev�^he`_g� jZa\b\Zlv� \ k_[_� mf_gb_� hij_^_eylv� [hevrbgkl\h� \b^h\� jmdhdjueuo� \
ihe_l_�gZ�hkgh\Zgbb�Zdmklbq_kdh]h�b \bamZevgh]h�gZ[ex^_gby���H�J��$KOHQ��������������������+HOPHU HW DO��������
.DSWH\Q	/LPSHQV��������/LPSHQV��������/LPSHQV	+ROODQGHU��������:HLG��������

� A^_kv�b ^Ze__�\f_klh �e_lmqZy�furv��bkihevam_lky�mdjZbgkdh_��dZ`Zg��



GZqbgZy�jZ[hlm�k ^_l_dlhjZfb�\ ihe_��gZ[ex^Zl_ev�̂ he`_g��ih�djZcg_c�f_j_��hkhagZ\Zlv�jZaebqby�\ keurbfuo
a\mdZo��^Z`_�_keb�hg� \ ^Zgguc�fhf_gl�g_� agZ_l��`b\hlgh_� dZdh]h�bf_ggh� \b^Z� ijh^mpbjm_l� a\md�� <h�\lhjuo�
gZ[ex^Zl_ev�^he`_g�jZa\b\Zlv� mf_gb_�jZaebqZlv� a\md�b ih\_^_gb_� dZ`ZgZ��e_lys_]h� ©ih� fZjrjmlmª� f_`^m
m[_`bs_f�b f_klhf�hohlu��b hohlys_]hky�dZ`ZgZ�

���Ih^]hlh\dZ
<Z`gh�ij_^\Zjbl_evgh�hagZdhfblky�k bkke_^m_fhc�l_jjblhjb_c��ijhclb�l_jjblhjbx�\ ^g_\gh_�\j_fy��bamqblv
^_lZevgmx� �p\_lgmx��dZjlm�f_klghklb�b hlf_lblv�gZ�g_c�\k_�\h^h_fu��klZjuc�e_k��klZju_�^_j_\vy��ebg_cgu_
eZg^rZnlgu_�we_f_glu��\hafh`gh�k\yau\Zxsb_�m[_`bsZ�b f_klZ�hohlu�

���Bkke_^h\Zgb_
�����Bkke_^h\Zgby �f_kl�hohlu
< i_j\hf��h[s_f��bkke_^h\Zgbb�l_jjblhjbb�g_h[oh^bfh�aZnbdkbjh\Zlv��dZdb_�\b^u�hohlylky�gZ�hij_^_e_gguo
f_klZo� beb� ]^_� hohlylky� hij_^_e_ggu_� \b^u�� Qlh[u� hkfhlj_lv� hohlgbqvb� f_klZ�� g_h[oh^bfh� ijhclb� beb
h[t_oZlv�\k_�^hklmigu_�mqZkldb�l_jjblhjbb�b hlf_lblv�gZ[ex^Z_fu_�\b^u��\j_fy�b��hkh[_ggh��\ qZku�aZoh^Z�b
\hkoh^Z�khegpZ��gZijZ\e_gb_�ihe_lZ�
< jZagh_� \j_fy�ghqb� dZ`Zgu� qZklh�bkihevamxl�jZagu_�hohlgbqvb� l_jjblhjbb��LZd`_��gZ� jZaguo� l_jjblhjbyo
fh`_l� gZ[ex^Zlvky� jZagh_� ih\_^_gb_�� LZdbf� h[jZahf�� g_h[oh^bfh� ihiulZlvky� ihk_lblv� \k_� mqZkldb
l_jjblhjbb��ih�djZcg_c�f_j_��ljb�jZaZ�aZ�ghqv��gZ�aZdZl_��\ iheghqv��b gZ�\hkoh^_��lZ[e����

LZ[e���� JZagu_�i_jbh^u�gZ[ex^_gby�ghqvx�b hkgh\gu_�aZ^Zqb�gZ[ex^_gby
<J?FY�A:D:L: IHEGHQV <J?FY�<HKOH>:
���fbg��i_j_^
���fbg��ihke_

���fbg��i_j_^
���fbg��ihke_

hohlgbqvb�l_jjblhjbb
ihe_lgu_�imlb

hohlgbqvb�l_jjblhjbb hohlgbqvb�l_jjblhjbb
ihe_lgu_�imlb

m[_`bsZ

< jZagh_�\j_fy�]h^Z�fh]ml�bkihevah\Zlvky�jZagu_�hohlgbqvb�f_klZ�b gZ[ex^Zlvky�jZaebqgh_�ih\_^_gb_��LZdbf
h[jZahf��g_h[oh^bfh�ihk_lblv� \k_� mqZkldb� l_jjblhjbb� \ jZagh_� \j_fy� ]h^Z�� \_kghc��\ gZqZe_�e_lZ�b jZgg_c
hk_gvx� �lZ[e����� <j_fy� i_jbh^h\� gZ[ex^_gby� fh`_l� hlebqZlvky� �\ aZ\bkbfhklb� hl� kljZgu� b debfZlbq_kdbo
mkeh\bc��
QZklhlZ� ihk_s_gbc� b hkfhljh\� jZaebqguo� mqZkldh\� aZ\bkbl� hl� g_kdhevdbo� nZdlhjh\�� mjh\gy� ^_lZevghklb�
h`b^Z_fh]h� hl� bkke_^h\Zgby�� jZaf_jZ� bkke_^m_fhc� l_jjblhjbb�� qbkeZ� jZ[hlZxsbo� ex^_c�� ih^oh^ys_]h
\j_f_gb��^hklmighklb�l_jjblhjbb�b l�^�

LZ[e���� JZagu_�i_jbh^u�gZ[ex^_gby�gZ�ijhly`_gbb�]h^Z
b hkgh\gu_�h[t_dlu�gZ[ex^_gby�\ wlb�i_jbh^u

<?KG: J:GG??�E?LH J:GGYY�HK?GV
fZjl ±����bxey ò�fZy�±�ò�bxey ò�bxey�±�k_gly[jv�«

hohlgbqvb�l_jjblhjbb
ihe_lgu_�imlb

hohlgbqvb�l_jjblhjbb
ihe_lgu_�imlb

fZl_jbgkdb_�dhehgbb
hohlgbqvb�l_jjblhjbb

ihe_lgu_�imlb
m[_`bsZ

[jZqgu_�l_jjblhjbb

�����Bkke_^h\Zgb_ �ihe_lguo �iml_c
<h�\j_fy�h[s_]h�gZ[ex^_gby�\ i_jbh^u�aZdZlZ�b \hkoh^Z�g_h[oh^bfh� kdhgp_gljbjh\Zlvky�gZ�bgnhjfZpbb�h
ihe_lguo� imlyo�� lZd`_� qZklb� fZjrjmlh\� m`_� fh]ml� [ulv� bkke_^h\Zgu�� FZjrjmlu� h[uqgh� khhl\_lkl\mxl
ebg_cguf�eZg^rZnlguf� we_f_glZf� �+HOPHU� 	� /LPSHQV�� ������ /LPSHQV� 	� .DSWH\Q�� ������ /LPSHQV� HW� DO��� �����
5LHJHU� HW� DO��� ������b�� ke_^h\Zl_evgh�� gZ[ex^_gb_� ihe_lguo� iml_c� [m^_l� dhgp_gljbjh\Zlvky� \^hev� ebg_cguo
kljmdlmj�eZg^rZnlZ��ljhibghd��ba]hjh^_c��gZkui_c��jmqv_\�b l�^�
< p_ehf��ih\_^_gb_�i_j_f_s_gby �FRPPXWLQJ�EHKDYLRU��fh`_l�[ulv�hibkZgh�dZd�ijyfhebg_cguc�ihe_l�k \ukhdhc
kdhjhklvx� \ hij_^_e_gghf� gZijZ\e_gbb�� qZklh� khhl\_lkl\mxs_f� ebg_cguf� eZg^rZnlguf� we_f_glZf�� <h
fgh]bo� kemqZyo� fh`gh� gZ[ex^Zlv� ]jmiim� dZ`Zgh\�� ke_^mxsbo� h^bg� aZ� ^jm]bf�� Ih\_^_gb_� i_j_f_s_gby
gZb[he__� ihdZaZl_evgh� \ gZ[ex^_gbb� fZl_jbgkdbo� dhehgbc� b [he__� ihdZaZl_evgh� m \b^h\�� nhjfbjmxsbo
[hevrb_�]jmiiu��LZdh_�ih\_^_gb_�fh`gh�gZ[ex^Zlv�\ l_q_gb_�\k_c�ghqb��hkh[_ggh�\h�\j_fy�i_j\hc�iheh\bgu
eZdlZpbhggh]h�i_jbh^Z�



Fgh]b_� \b^u� \_q_jhf� klj_fylky� ihdbgmlv� m[_`bs_� \ kjZ\gbl_evgh� dhjhldbc� ijhf_`mlhd� \j_f_gb�� b \k_
`b\hlgu_� bkihevamxl� h^bg� beb� lhevdh� g_kdhevdh� Zevl_jgZlb\guo� fZjrjmlh\�� <ha\jZs_gb_� \ m[_`bs_
ijhbkoh^bl� \ l_q_gb_�[he__�^ebl_evgh]h� \j_f_gb� k bkihevah\Zgb_f�[hevr_]h� qbkeZ�fZjrjmlguo� iml_c�� DZd
ijZ\beh�� dZ`Zgh\�� e_lysbo� ih� fZjrjmlm�� emqr_� gZ[ex^Zlv� \h� \j_fy� aZdZlZ�� < k\yab� k [hevrbf� qbkehf
bkihevam_fuo�fZjrjmlguo�iml_c ih\_^_gb_�i_j_f_s_gby f_g__� ihdZaZl_evgh� \ i_jbh^�\hkoh^Z��h^gZdh�� wlh
\j_fy�qZklh�y\ey_lky�bklhqgbdhf�mdZaZgbc�gZ�f_klZ�jZkiheh`_gby�m[_`bs�
JZaebqZxl� ^\Z� hkgh\guo� kihkh[Z� i_j_f_s_gby� ih� fZjrjmlm�� dZ`Zg� e_lbl� ijyfh� d f_klm� hohlu� �0\RWLV
GDXEHQWRQL gZ�k\h_f�imlb�d \h^_��3LSLVWUHOOXV�SLSLVWUHOOXV gZ�k\h_f�imlb�d e_kghfm�fZkkb\m��b dZ`Zgu�ihkl_i_ggh
jZkk_b\Zxlky� ih� \k_c� f_klghklb� \^hev� k\hbo� hohlgbqvbo� fZjrjmlh\� �gZij�� 3� SLSLVWUHOOXV jZkk_b\Zxlky� b
hohlylky� \^hev� ba]hjh^_c��� <h� \lhjhf� kemqZ_� h[uqgh� keh`g__� jZkihagZlv� ihe_lguc� imlv� b gZijZ\e_gb_�
dhlhjuf� ke_^mxl� `b\hlgu_�� < p_ehf� fh`gh� kdZaZlv�� qlh� ih\_^_gb_� i_j_f_s_gby hlebqblv� l_f� ijhs_�� q_f
[eb`_�dZ`Zg�gZoh^blky�d k\h_fm�m[_`bsm�
WohehdZpbhggu_� bfimevku�� k\yaZggu_� k ihe_lhf� ih� fZjrjmlm�� fh]ml� [ulv� hibkZgu� dZd� kjZ\gbl_evgh
j_]meyjgu_� b ]jhfdb_�� khklhysb_� ba� [he__� gbadbo� qZklhl� b bf_xsb_� [he__� gbadmx� ih\lhjy_fhklv
�i_jbh^bqghklv���<f_kl_�k \ukhdhc�kdhjhklvx�ihe_lZ�qZklh�gZ[ex^Z_lky�lhevdh�g_kdhevdh�bfimevkh\�\ hlebqb_
hl�kb]gZeh\��dhlhju_�ijh^mpbjm_l�hohlysbcky�dZ`Zg�
?keb� fZjrjml� f_`^m� m[_`bs_f� b hohlgbqvbf� f_lhf� aZnbdkbjh\Zg� p_ebdhf�� lh� ^Ze__�� \ aZ\bkbfhklb� hl
kblmZpbb� �gZij��^ey�hojZgguo�f_j��� fZjrjml�fh`_l�gZoh^blky� \g_�bgl_j_kh\�gZ[ex^Zl_ey�beb� ij_^klZ\eylv
bgl_j_k�\ k\yab�k ihemq_gb_f�bgnhjfZpbb�h ihe_lghf�gZijZ\e_gbb��kf�������;�

�����Bkke_^h\Zgb_ �f_kl�m[_`bs
Kbkl_fZlbq_kdh_�bkke_^h\Zgb_�f_kl�m[_`bs�hkgh\Zgh�gZ�bgl_jij_lZpbb�hkh[_gghkl_c�ih\_^_gby� �EHKDYLRXUDO
FOXHV���qZklbqgh�mklZgh\e_gguo�k ihfhsvx�bkke_^h\Zgby�hohlgbqvbo�f_kl�b ihe_lguo�iml_c�kihkh[hf��\_^msbf
gZ[ex^Zl_ey�d m[_`bsm��Fgh]b_�ih\_^_gq_kdb_�hkh[_gghklb�fh`gh�gZ[ex^Zlv�dZd�\ [hevrbo�]jmiiZo��lZd�b m
hl^_evguo� hkh[_c�� < p_ehf�� gZ[ex^_gb_� [hevrbo� ]jmii� y\ey_lky� bklhqgbdhf� [he__� dhgdj_lghc� b ykghc
bgnhjfZpbb�ih�kjZ\g_gbx�k gZ[ex^_gb_f�f_gvrbo�]jmii�beb�h^bghqguo�`b\hlguo�
IjZ\bevgZy�bgl_jij_lZpby�hkh[_gghkl_c� ih\_^_gby�\h� \k_o� kemqZyo� aZ\bkbl�hl� \b^Z�� k_ahgZ�� \j_f_gb� ghqb�
kljmdlmju� f_klghklb�� < p_ehf�� \ky� bgnhjfZpby� ih� ih\_^_gbx� \b^Z� b ih� bkihevah\Zgbx� bf� j_kmjkh\
hij_^_e_ggh]h�eZg^rZnlZ�fh`_l�[ulv�\Z`guf�dexqhf�d ihbkdm�m[_`bsZ�

Ih\_ _̂gb_
�:� Kdehgghklv� hij_^_e_gguo� \b^h\� d dhehgbZevghklb� \_^_l� d dhgp_gljZpbb� `b\hlguo� hdheh� m[_`bs� jZgh
\_q_jhf�b iha^gh�mljhf��< wlb�i_jbh^u�ex[Zy�]jmiiZ� �deZkl_j��hohlysboky� dZ`Zgh\�h^gh]h� \b^Z�fh`_l�[ulv
hij_^_e_gZ� dZd� ©gZoh^ysZyky� \hae_� m[_`bsZª���� Q_f� \j_fy� gZ[ex^_gby� lZdhc� ]jmiiu� [eb`_� d \j_f_gb
\_q_jg_]h�kdhie_gby�beb�mlj_gg_]h�\ha\jZs_gby�\ m[_`bs_��l_f�ykg__�kb]gZe�
�;� DZ`Zgu��ihy\eyxsb_ky�ba�m[_`bs��g_�jZkk_b\Zxlky�kjZam�ih�\k_c�l_jjblhjbb��gh�e_lyl�d b ih�hohlgbqvbf
f_klZf�� ke_^my� ihe_lguf� imlyf�� Ke_^h\Zl_evgh�� lZdh_� ^\b`_gb_� `b\hlguo� fh`_l� gZ[ex^Zlvky� \ i_jbh^u
aZdZlZ� b \hkoh^Z�� >\b`_gb_� qZklh� khhl\_lkl\m_l� ebg_cguf� kljmdlmjZf� eZg^rZnlZ� b \_q_jhf� bf__l
gZijZ\e_gb_�©hl�m[_`bsZª��mljhf�²�©d m[_`bsmª��Q_f�\j_fy�gZ[ex^_gby�[eb`_�d \j_f_gb�\ue_lZ�b \j_f_gb
\ha\jZs_gby��l_f�kb]gZe�ykg__�
GZijZ\e_gb_�ihe_lZ�dZ`ZgZ�gZb[he__�ihdZaZl_evgh�ijb�\hafh`ghklb�\bamZevgh]h�gZ[ex^_gby��?keb�kebrdhf
l_fgh��gZijZ\e_gb_�ihe_lZ�fh`_l�nbdkbjh\Zlvky�h^gbf�q_eh\_dhf�iml_f�[ukljh]h�i_j_f_s_gby�^_l_dlhjgh]h
fbdjhnhgZ� \ ijhlb\hiheh`guo� gZijZ\e_gbyo�� JZaebqby� \ a\mdh\hc� bgl_gkb\ghklb� ]h\hjyl� h lhf�� k dZdhc
klhjhgu� ijbe_lZ_l� `b\hlgh_� b \ dZdhf� gZijZ\e_gbb� me_lZ_l� kgh\Z�� >ey� \uykg_gby� wlhc� jZagbpu� a\mdh\hc
bgl_gkb\ghklb�g_h[oh^bfh�bkihevah\Zlv�gZijZ\e_gguc�fbdjhnhg��H^gZdh�� \ mkeh\byo� keZ[hc�hk\_s_gghklb�
gZijZ\e_gb_�ihe_lZ�ijhs_�nbdkbjh\Zlv��dh]^Z�fh`_l�[ulv�bkihevah\Zg�kl_j_h�^_l_dlhj��beb�dh]^Z�kh\f_klgh
jZ[hlZxl�^\Z�q_eh\_dZ�
G_dhlhju_� \b^u�� lZdb_� dZd�1�QRFWXOD�� i_j_f_sZxlky�\ukhdh�gZ^�eZg^rZnlgufb� kljmdlmjZfb�� qlh� aZljm^gy_l
gZ[ex^_gb_� b dZjlbjh\Zgb_� ihe_lguo� iml_c��H^gZdh� mljhf� lZdbo� `b\hlguo� fh`gh� gZ[ex^Zlv�� e_lysbfb� k
jZaguo� klhjhg� d hij_^_e_gghfm� f_klm� m[_`bsZ�� Djhf_� wlh]h�� lZdb_� \b^u� bf_xl� ^jm]b_� ih\_^_gq_kdb_
hkh[_gghklb��kf��>���^Zxsb_�q_ldb_�mdZaZgby�hlghkbl_evgh�f_klZ�m[_`bsZ�
�<� ;hevrbgkl\h�\b^h\�^_fhgkljbjm_l�ij_^ihql_gb_�d hij_^_e_gghfm�lbim�m[_`bsZ��b h[uqgh�ba\_klgh��dZdhc
lbi� m[_`bsZ� ke_^m_l�h`b^Zlv��H^gZdh� \ lZdbo� kemqZyo� ke_^m_l�bf_lv� \ \b^m�� qlh� h^bg� b lhl� `_� \b^� fh`_l
ij_^ihqblZlv�jZagu_�lbiu�m[_`bs�\ jZaguo�j_]bhgZo�
M[_`bsZ� h[uqgh� jZkiheh`_gu� g_� kemqZcguf� h[jZahf�� ?keb� gZ[ex^Zl_ev� agZ_l� f_klghklv�� hg� lZd`_� [m^_l
agZlv��\ dZdhc�qZklb�hij_^_e_gguc�lbi� m[_`bs�[m^_l�\klj_qZlvky��gZijbf_j� m[_`bsZ�^_g^jhnbevguo� \b^h\
[hevr_c�qZklvx�gZoh^ylky�\ klZjuo �!����e_l��qZklyo�e_kZ�
�=� <ha\jZsZykv�\ m[_`bs_�� fgh]b_� \b^u� e_lyl� g_� ijyfh� d \oh^ghfm� hl\_jklbx�� Z g_kdhevdh� jZa� h[e_lZxl
m[_`bs_��ijb[eb`Zykv�d \oh^m��bgh]^Z�^Z`_�gZ�dhjhldbc�i_jbh^�kZ^ylky�gZ�ih\_joghklv�\hae_�\oh^Z��i_j_^�l_f�
dZd� \ae_l_lv� b ih\lhjblv� \k_� kgh\Z��LZdbf� h[jZahf�� ^ey� \b^h\�� ^_fhgkljbjmxsbo� lZdh_� ih\_^_gb_�� fh`_l
gZ[ex^Zlvky�jh_gb_�`b\hlguo�i_j_^�\oh^hf�\ m[_`bs_��jbk� ���



Jbk���� Jh_gb_�0� GDXEHQWRQL i_j_^�\oh^hf�\ m[_`bs_

< i_jbh^� \hkoh^Z� qbkeh� Zdlb\guo� `b\hlguo� h^gh]h
\b^Z� [m^_l� ^hklZlhqgh� \_ebdh� \ h^ghc� qZklb
l_jjblhjbb� �kf�� :��� Ihlhf� `b\hlgu_� f_^e_ggh
dhgp_gljbjmxlky� \hae_� h^gh]h� \hafh`gh]h� f_klZ
m[_`bsZ� �^hf�� ^_j_\h�� fhkl��� GZ� wlhf� wlZi_� ihe_lu
�ijb[eb`_gby��mdZ`ml�lhqguc�\oh^�\ m[_`bs_��Jh_gby
hkh[_ggh�aZf_lgu��dh]^Z�j_qv�b^_l�h [hevrbo�]jmiiZo
dZ`Zgh\��\ aZ\bkbfhklb�hl�\b^Z��
JZgg_c�\_kghc��dh]^Z�dhehgbb�_s_�g_�̂ hklb]eZ�ihegh]h
jZaf_jZ��ih\_^_gb_�jh_gby �VZDUPLQJ� EHKDYLRU��fh`_l
[ulv�f_g__�aZf_lgh��LZd`_�iha^g_c�\_kghc��\ i_jbh^u
k ^hklZlhqgh� oheh^gufb� ghqZfb�� g_dhlhju_� ba
`b\hlguo� fh]ml� klZgh\blvky� f_g__� Zdlb\gufb�� b
\j_fy�� ijh\_^_ggh_� \g_� m[_`bsZ�� fh`_l� hq_gv
\Zjvbjh\Zlv�ih�ijh^he`bl_evghklb��Wlh�lZd`_�\_^_l�d
lhfm�� qlh� jh_gby� `b\hlguo� klZgh\ylky� f_g__
aZf_lgufb�

Djm`_gb_� \hdjm]� m[_`bsZ� b ihe_lu� ijb[eb`_gby�� mdZau\Zxsb_� gZ� \oh^gh_� hl\_jklb_�� fh]ml� \uihegylvky
h^bghqgufb�hkh[yfb��h^bghqgufb�kZfpZfb���< wlhf�kemqZ_�ih\_^_gb_�jh_gby lZd`_�f_g__�ihdZaZl_evgh�
Ij_^klZ\bl_eb�g_dhlhjuo�\b^h\��gZij��(� VHURWLQXV \ Gb^_jeZg^Zo��^_fhgkljbjmxl�^hklZlhqgh�[hevrmx�jZagbpm
\h� \j_f_gb�hohlu��Wlh� \_^_l� d gbadhc�Zdlb\ghklb�jh_gby��^eys_]hky�[hevr__� \j_fy�²� \ wlhf� kemqZ_�rZgk
gZclb�dhehgbx�ijb�ihbkd_�jh_gbc�hq_gv�fZe��Jh_gby�r_iqmsbo�\b^h\� �gZij��3� DXULWXV��fh]ml�gZ[ex^Zlvky�[_a
[hevrh]h� dhebq_kl\Z� a\mdh\uo� kb]gZeh\�� Ijb� \ha\jZs_gbb� \ m[_`bs_� ihâ gh� mljhf� ©rmfgu_ª� \b^u� �gZij�
1� QRFWXOD��lZd`_�fh]ml�\_klb�k_[y�^hklZlhqgh�lboh��h^gZdh�\ [hevrbgkl\_�kemqZ_\��djhf_�mevljZa\mdZ��wlb�\b^u
ijh^mpbjmxl�hlq_leb\h�keurbfu_�q_eh\_dhf�kb]gZeu�
=jmiiu�e_lmqbo�fur_c��h[blZxsb_�\ fZgkZj^Zo�beb�gZ� q_j^ZdZo� k hldjuluf� \oh^hf�beb� \ i_s_jhih^h[guo
m[_`bsZo��fh]ml�jhblvky�lhevdh�\gmljb�m[_`bsZ�b�� ke_^h\Zl_evgh��[m^ml�f_g__� aZf_lgufb�ba\g_��Gh� \ wlhf
kemqZ_�m[_`bs_��kZfh�ih�k_[_��kgZjm`b�[he__�aZf_lgh�
QZklh�^ey�fgh]bo�\b^h\�dZ`Zgh\�fh`gh�gZ[ex^Zlv�ihkl_i_ggh_�m\_ebq_gb_� qbkeZ�`b\hlguo��jhysboky� \hae_
hij_^_e_ggh]h�^_j_\Z�²� \_jhylgh]h� m[_`bsZ��Gh� \g_aZigh� \k_� `b\hlgu_� i_j_f_sZxlky� d ^jm]hfm� ^_j_\m�
LZdh_� fh`_l� ijhbahclb� g_kdhevdh� jZa� ij_`^_�� q_f� gZklhys__� ^_j_\h�m[_`bs_� [m^_l� gZc^_gh�� G_h[oh^bfh
m^hklh\_jblky�\ lhf��qlh�`b\hlgu_�ihiZeb�\ m[_`bs_��>jm]b_�^_j_\vy��hdheh�dhlhjuo�jhbebkv�`b\hlgu_��fh]ml
[ulv�ij_`gbfb�m[_`bsZfb�
>ey�h[blZxsbo� \ ihkljhcdZo� dZ`Zgh\� �gZij��3� SLSLVWUHOOXV�� lZd`_� \hafh`gh�gZ[ex^_gb_�jh_gby�hkh[_c� \hae_
hij_^_e_gguo�^_j_\v_\��Ijb[u\Zxsb_�hkh[b�ijbkh_^bgyxlky�d h[s_c�]jmii_��b ihke_^gyy�dZ`_lky�^hklb]r_c
ihklhyggh]h�jZaf_jZ��AZl_f�g_kdhevdh�`b\hlguo�fh]ml�ihdbgmlv� ]jmiim�b e_l_lv� d [eb`Zcr_c� ihkljhcd_�� ]^_�
©g_�lheiykvª��ihiZ^Zxl�\ m[_`bs_�
Mlj_gg__� \j_fy�� dh]^Z� gZ[ex^Z_lky� ih\_^_gb_� jh_gby b \ha\jZs_gb_� e_lmqbo� fur_c� \ m[_`bsZ�� m jZaguo
\b^h\�jZaebqgh��Jh_gby�0\RWLV gZ[ex^Zxlky�jZgh��jh_gby�^jm]bo�\b^h\�²�kjZ\gbl_evgh�iha`_��LZdbf�h[jZahf�
fh`gh�kgZqZeZ�gZclb�jh_gby�0� GDXEHQWRQLL��b hklZ\r__ky�\j_fy�bkihevah\Zlv�^ey�ihbkdh\�kdhie_gbc�1� QRFWXOD�
3� SLSLVWUHOOXV�
�>� Fgh]b_�khpbZevgu_�\aZbfh^_ckl\by�\gmljb�m[_`bsZ�khijh\h`^Zxlky�keurbfufb�q_eh\_dhf�khpbZevgufb
a\mdZfb��< aZ\bkbfhklb�hl�lbiZ�m[_`bsZ�b ³rmfghklb´�\b^Z�wlb�a\mdb�fh]ml�[ulv�keurbfu�ba\g_��<_q_jgbpu�
ihiZ\rb_�\gmljv�m[_`bs_��fh]ml�[ulv�keurbfu�hdheh�qZkZ�ihke_�\hkoh^Z�khegpZ�gZ�jZkklhygbb�����f���ohly
\hafh`gu�b i_jbh^u�fheqZgby�
LZdb_� khpbZevgu_� a\mdb� ihfh]Zxl� \ ihbkdZo� m[_`bs� lZd`_� jZggbf� \_q_jhf�� i_j_^� \ue_lhf� `b\hlguo�� <h
fgh]bo� kemqZyo� ijhs_� bkdZlv� khpbZevgu_� kb]gZeu� [_a� mevljZa\mdh\h]h� ^_l_dlhjZ�� ihkdhevdm� ihdju\Z_lky
[hevrZy�l_jjblhjby�b emqr_�hsmsZ_lky�gZijZ\e_gb_�bkoh^ysbo�kb]gZeh\�

�����Bkke_^h\Zgb_ �[jZqguo �l_jjblhjbc
Hkh[uf� lbihf� khpbZevguo� kb]gZeh\� y\eyxlky� hih\_sZl_evgu_ kb]gZeu� kZfph\� hij_^_e_gguo� \b^h\� �H�J�
$KOHQ��������+HOPHU�HWDO��� ������ .DSWH\Q�� ������ /XQGEHUJ�� ������ 9DQ :LQGHQ�� ������=LQJJ�� ����D���< wlhf� kemqZ_
lZdh_� ih\_^_gb_� lZd`_� ijb\e_dZ_l� \gbfZgb_� d f_klZf� m[_`bs� beb� d �[jZqguf� ^_j_\vyf�� �\ Gb^_jeZg^Zo
[hevrbgkl\h�^_g^jhnbeh\�²�3� QDWKXVLL��1� QRFWXOD��
< p_ehf�wlh�ih\_^_gb_�fh`_l�[ulv�bkihevah\Zgh�\ dZjlbjh\Zgbb�[jZqguo�l_jjblhjbc�koh^gh�k dZjlbjh\Zgb_f
l_jjblhjbc�jZafgh`_gby�^ey�ilbp� �H�J��+XVWLQJV HW DO��� �������< gZklhys__� \j_fy� \ Gb^_jeZg^Zo�jZa\b\Z_lky
f_lh^� bkihevah\Zgby� l_jjblhjbZevgh]h� ih\_^_gby� ^ey� fhgblhjbg]Z� qbke_gghklb� jmdhdjueuo� �H�J�� +ROODQGHU�
������9DQ :LQGHQ��������



< Gb^_jeZg^Zo�3� SLSLVWUHOOXV�ijh\h^bl�[hevrmx�qZklv�\j_f_gb��e_lZy�ih�l_jjblhjbb�\h�\lhjhc�iheh\bg_�Z\]mklZ
b \ i_j\hc� iheh\bg_� k_gly[jy�� Ihwlhfm� gZklhys__� f_klh� m[_`bsZ� kZfpZ� mklZgh\blv� keh`gh�� 3� QDWKXVLL b
1� QRFWXOD�� gZijhlb\�� ijh\h^yl� \j_fy�� ³\_sZy´� ba� ^_j_\Z�� b bo� ³[jZqgu_� ^_j_\vy´� gZclb� e_]dh�� < [jZqguo
^_j_\vyo�1� QRFWXOD qZklh� lZd`_�gZoh^yl�fZl_jbgkdb_� dhehgbb��FZl_jbgkdb_� dhehgbb� 3� QDWKXVLL ^h� kbo� ihj� \
Gb^_jeZg^Zo� gZc^_gu� g_� [ueb�� G_ba\_klgh�� bkihevamxlky� eb� hk_gvx� fZl_jbgkdb_� m[_`bsZ� wlh]h� \b^Z� dZd
[jZqgu_�m[_`bsZ�l_jjblhjbZevguo�kZfph\�
>ey�kZfph\�3� NXKOL��3� VDYLL��9� PXULQXV lZd`_�ba\_klgu�hih\_sZl_evgu_�kb]gZeu� �$KOHQ��������RZQ�REVHUYDWLRQ��
KhpbZevguc� kb]gZe� 1� OHLVOHUL�� hibkZgguc� Abg]hf� �=LQJJ�� ����E��� lZd`_� fh`_l� y\eylvky� hih\_sZl_evguf
kb]gZehf� kZfph\�� Ohly� fhc� hiul� h]jZgbq_g� dhjhldbfb� wdkdmjkbyfb� aZ� ]jZgbpm�� y h`b^Zx�� qlh� dZjlbjh\Zgb_
[jZqguo�l_jjblhjbc�^ey�wlbo�\b^h\�lZd`_�\hafh`gh�

���Bkke_^h\Zgb_�gZ�ijZdlbd_
Ijb� ijbf_g_gbb� wlhc� l_hjbb� gZ� ijZdlbd_�� l_jjblhjby� bkke_^m_lky� k ihfhsvx� mevljZa\mdh\h]h� ^_l_dlhjZ�� b
hij_^_eyxlky� l_jjblhjbb� k [hevrhc� kl_i_gvx� Zdlb\ghklb� jmdhdjueuo�� GZ� wlbo� l_jjblhjbyo� g_h[oh^bfh
h[gZjm`blv�]jmiiu�`b\hlguo�h^gh]h�\b^Z�\ i_jbh^u�aZdZlZ�b \hkoh^Z�
<_q_jhf�g_h[oh^bfh�ihiulZlvky�gZclb�ihe_lgu_� imlb��hjb_glbjmykv� ]eZ\guf�h[jZahf�gZ� ]jmiiu�hohlysboky
`b\hlguo�h^gh]h�\b^Z��b \hafh`gh_�f_klh�m[_`bsZ��LZdb_�ihbkdb�\k_]^Z�wnn_dlb\g__�ijh\h^blv��dhhi_jbjmykv
k ^jm]bfb�ex^vfb�
Dh]^Z�ijhe_lZxsb_�dZ`Zgu�h[gZjm`_gu��g_h[oh^bfh�ijh^\b]Zlvky�\ ijhlb\hiheh`ghf�ihe_lghfm�gZijZ\e_gbb�
Ijhe_lZxsb_�`b\hlgu_�^he`gu�gZ[ex^Zlvky��ih�djZcg_c�f_j_��jZa�\ iylv�fbgml��Dh]^Z�\k_�furb�ijhe_l_eb
ke_^m_l�\_jgmlvky�mljhf�d f_klm�lhqd_��]^_�dZ`Zgu�\ ihke_^gbc�jZa�[ueb�keurgu�b ke_^h\Zlv�aZ�`b\hlgufb�
\ha\jZsZxsbfbky� \ k\hb� m[_`bsZ�� ?keb� dhehgby� g_� gZc^_gZ� \ i_j\mx� ghqv�� g_h[oh^bfh� _s_� jZa� gZclb
ihe_lguc�fZjrjml� ke_^mxsbf� \_q_jhf�b ke_^h\Zlv� \ gZijZ\e_gbb� ijhlb\hiheh`ghf� lhfm�� dhlhjuf� dZ`Zgu
e_lyl�ba�m[_`bsZ�d hohlgbqvbf�f_klZf�
Dh]^Z� lZdhc� ihe_lguc� imlv� ijb\h^bl� gZ[ex^Zl_ey� gZ� l_jjblhjbx�� ]^_� \hafh`gh� gZoh`^_gb_� m[_`bs_�
g_h[oh^bfh�ihiulZlvky�h[gZjm`blv�kdhie_gby�`b\hlguo�gZ�jZkk\_l_�
< g_dhlhjuo�kemqZyo�\hafh`gu�lhevdh�g_kdhevdh�f_kl�m[_`bs��gZijbf_j�e_k�k g_kdhevdbfb�klZjufb�^_j_\vyfb
beb� Z]jhdmevlmjgZy� l_jjblhjby� k g_kdhevdbfb� fZe_gvdbfb� ]hjh^dZfb�� < lZdbo� kblmZpbyo� qZklh� g_l
g_h[oh^bfhklb� ke_^h\Zlv� ihe_lguf� iml_f� ih� ^hjh]_� d m[_`bsm�� GZijZ\e_gb_� ihe_lZ� fur_c� gZ� aZdZl_� b
\hkoh^_�b^_glbnbpbjm_l��\ dZdhc�qZklb�f_klghklb�m[_`bs_�gZoh^blky��b wlh�lZ�qZklv�e_kZ�beb�lhl� ]hjh^hd�� \
dhlhjuo�g_h[oh^bfh�bkdZlv�jhysboky�dZ`Zgh\�mljhf�
<u[hj�ijZ\bevghc�ihabpbb�^ey�gZqZeZ�ihbkdZ� ihe_lguo� iml_c� y\ey_lky�^_ehf�hiulZ� �beb�bgh]^Z� m^Zqb���GZ
jbk�� �� ²� ijbf_j� lbibqgh]h� ]heeZg^kdh]h� eZg^rZnlZ�� ]^_� h`b^Zxlky� hohlgbqvb� f_klZ� b f_klZ� m[_`bs
0�GDXEHQWRQL �\ Gb^_jeZg^Zo��[hevr_c�qZklvx��klZju_�^_j_\vy���g_kdhevdh� ihabpbc�� ]^_� ihe_lgu_� imlb�fh]ml
[ulv�gZc^_gu�

Jbk�����D�±�ihabpby�gZ�f_klghklb��]^_�fh`_l�gZ[ex^Zlvky�i_j_f_s_gby�0��GDXEHQWRQLL��E�±�ihabpby��]^_
gZ[ex^_gb_�i_j_f_s_gbc�0��GDXEHQWRQLL g_\hafh`gh��ihkdhevdm�\h^h_f�fh`_l�[ulv�^hklb]gml�ih�ebg_cguf
we_f_glZf�eZg^rZnlZ��F�±�ihabpby��gZ�dhlhjhc�fh`_l�gZ[ex^Zlvky�0� GDXEHQWRQLL��i_j_k_dZxsZy�hldjulh_
ijhkljZgkl\h�^ey�̂ hklb`_gby�hohlgbqvbo�f_kl�
H[hagZq_gby�� ±�\h^h_fu� �hohlgbqvb�l_jjblhjbb�0� GDXEHQWRQLL��� ±�^hjh]Z�� ±� klZju_�^_j_\vy� �ih�
l_gpbZevgu_�f_klZ�m[_`bs��� ±�fheh^u_�^_j_\vy��ba]hjh^b�



GZ� jbk�� �� ijb\_^_g� ijbf_j� lh]h�� dZd� fh`_l� [ulv� h[gZjm`_gh� f_klh� m[_`bsZ� 0�P\VWDFLQXV�EUDQGWLL��� <
Gb^_jeZg^Zo� wlb� \b^u� hohlylky� ih[ebahklb� m[_`bs�� b \ [hevrbgkl\_� kemqZ_\� aZf_lgu_� ihe_lgu_� imlb
hlkmlkl\mxl�� < Gb^_jeZg^Zo� [hevrbgkl\h� klZjuo� ^miebkluo� ^_j_\v_\� bkihevamxlky� \ dZq_kl\_� m[_`bs�
Dhgp_gljZpby� hohlysboky� `b\hlguo� \ \_jog_c� e_\hc� qZklb� l_jjblhjbb� �jbk�� �Z�� b gZebqb_� mqZkldZ� klZjuo
^_j_\v_\� ij_^iheZ]Zxl� \hafh`ghklv� gZoh`^_gby� m[_`bsZ� \ wlhc� qZklb� f_klghklb�� >hihegbl_evgmx
bgnhjfZpbx�fh`gh� ihemqblv��gZ[ex^Zy� aZ�gZijZ\e_gb_f�e_lysbo� dZ`Zgh\�jZgh� \_q_jhf� �jbk�� �E��b iha^gh
mljhf��jbk���k���< blh]_��hklZxlky�^\Z�g_[hevrbo�mqZkldZ�klZjuo�^_j_\v_\��gZ�dhlhjuo�b ke_^m_l�bkdZlv�jh_gby
`b\hlguo�mljhf�

Jbk���� :��f_klZ�gZ[ex^_gby�0� P\VWDFLQXV�EUDQGWL \ l_q_gb_�h^ghc�ghqb�
<��gZ[ex^_gby�gZijZ\e_gbc�ihe_lZ�0� P\VWDFLQXV�EUDQGWL gZ�aZoh^_�khegpZ�
K��gZ[ex^_gby�ihe_lguo�iml_c�b jh_gbc�0� P\VWDFLQXV�EUDQGWL ih�aZ\_jr_gbx�i_jbh^Z�\hkoh^Z�

H[hagZq_gby�gZ� dZjlZo�� ±� klZjuc�e_k�� ± fheh^hc e_k�� ± hohlysbcky� dZ`Zg�� � ± gZijZ\e_gb_
ihe_lZ �\ kmf_jdZo���� ±�m[_`bs_�

���F_lh �̂aZ�ij_^_eZfb�Gb^_jeZg^h\
DZd�[ueh�h[hagZq_gh�jZg__��f_lh^�jZajZ[hlZg�\ Gb^_jeZg^Zo�b hkgh\Zg�gZ� ih\_^_gbb�gb^_jeZg^kdbo� \b^h\�
oZjZdl_jguo� ^ey� gb^_jeZg^kdbo� eZg^rZnlh\�� JZaebqby� \ ih\_^_gbb� jmdhdjueuo� ^Z`_� ^ey� jZaebqguo
gb^_jeZg^kdbo� l_jjblhjbyo� ij_^iheZ]Z_l�� qlh� ihevah\Zl_ev� ^he`_g� Z^Zilbjh\Zlv� k\hc� ih^oh^� d f_klguf
mkeh\byf��<ur_�lZd`_�hlf_qZehkv��qlh�\k_�agZgby�h[�hkh[_gghklyo�ih\_^_gby�b kihkh[_�bkihevah\Zgby�\b^hf
j_kmjkh\� hij_^_e_ggh]h�eZg^rZnlZ� \ j_rZxsbc� fhf_gl� gZ[ex^_gby� y\eyxlky� \Z`guf� dexqhf� \ ihbkdZo
m[_`bsZ��b qlh�g_h[oh^bfu_�gZ\udb�fh]ml�[ulv�ihemq_gu�lhevdh�\ ijhp_kk_�ihe_\hc�ijZdlbd_�
GZ\udb�� g_h[oh^bfu_� ^ey� wnn_dlb\gh]h� ijbf_g_gby� f_lh^Z�� ijhs_� ijb[j_klb�� gZ[ex^Zy� gZb[he__
jZkijhkljZg_ggu_� \b^u�� Y ij_^eZ]Zx� objhil_jheh]Zf� ^jm]bo� kljZg� kdhgp_gljbjh\Zlvky� gZ� kZfuo
jZkijhkljZg_gguo�\b^Zo�b k^_eZlv�\k_�bo�ijZdlbq_kdb_�agZgby�b hiul�^hklmigufb�ki_pbZebklZf� l_o� kljZg�� \
dhlhjuo�lZdb_�\b^u�fh]ml�[ulv�j_^dbfb��< Gb^_jeZg^Zo�fu�^_eZ_f�wlh�\ hlghr_gbb�jZkijhkljZg_gguo�\b^h\�
im[ebdmy� j_amevlZlu� b hiul� jZ[hlu�� ijh^_eZgghc� kh]eZkgh� h[s_gZpbhgZevghfm� ijh_dlm� bkke_^h\Zgbx
jmdhdjueuo�

AZdexq_gb_
K p_evx�i_j_g_k_gby�klZlmkZ�hojZgy_fuo�\b^h\�\ dhgdj_lguo�f_ju�eZg^rZnlgh]h�mijZ\e_gby�[ue�jZajZ[hlZg
f_lh^�� bkihevamxsbc� mevljZa\mdh\u_� ^_l_dlhju� ^ey� bamq_gby� lh]h�� dZdbf� bf_ggh� h[jZahf� jmdhdjueu_
bkihevamxl�eZg^rZnlgu_�j_kmjku��F_lh^�bkihevam_l�ij_^kdZam_fhklv�ih\_^_gby�bamqZ_fuo�\b^h\�b hkgh\Zg
gZ� bgl_jij_lZpbb� ih\_^_gq_kdbo� hkh[_gghkl_c�� \_^msbo� d f_klZf� m[_`bsZ�� GZ\udb�� g_h[oh^bfu_� ^ey
wnn_dlb\gh]h�ijbf_g_gby�f_lh^Z�fh]ml�[ulv�jZa\blu�lhevdh�iml_f�ihe_\hc�ijZdlbdb�
KZfh� ih� k_[_� bkke_^h\Zgb_� h[gZjm`b\Z_l� [Zabkgmx� bgnhjfZpbx� hlghkbl_evgh� jZkijhkljZg_gby� dZ`Zgh\� b
imlb�bkihevah\Zgby�bfb�eZg^rZnlguo�j_kmjkh\�b kem`bl�nmg^Zf_glZevguf� f_lh^hf� \h� fgh]bo�� jZaebqgh]h
jh^Z� wdheh]bq_kdbo� ihe_\uo� bkke_^h\Zgbyo� jmdhdjueuo�� AZ^Zq_c� y\ey_lky� kbkl_fZlbq_kdh_� gZ[ex^_gb_� aZ
hohlgbqvbfb�f_klZfb��ihe_lgufb�imlyfb��f_klZfb�m[_`bs�b [jZqgufb�l_jjblhjbyfb�

�IhdZ�_s_�g_\hafh`gh�jZaebqZlv�lZdb_�koh^gu_�\b^u��dZd�0�P\VWDFLQXV�b0�EUDQGWL��hjb_glbjmykv�lhevdh�gZ�ijh^mpbjm_fu_
bfb�kb]gZeu�



BgnhjfZpby� h ih\_^_gq_kdbo� hkh[_gghklyo� `b\hlguo� mklZgZ\eb\Z_lky� ba�� gZ[ex^_gbc� gZ^� fZl_jbgkdbfb
dhehgbyfb� �dhgp_gljZpby� \h� \j_f_gb� b \ ijhkljZgkl\_��� gZ[ex^_gbc� gZ^� j_]meyjgh� bkihevam_fufb
fZjrjmlZfb�f_`^m� m[_`bs_f�b hohlgbqvbfb�f_klZfb� �gZijZ\e_gb_��� agZgby� lh]h�� dZdhc� lbi� m[_`bsZ� fh`_l
h`b^Zlvky��agZgby�lh]h��qlh�m[_`bsZ�^_j_\vy�fh]ml�[ulv�gZc^_gu�\ klZjhc�qZklyo�e_kguo�fZkkb\h\��ih\_^_gby
jh_gby� i_j_^� \oh^hf� \ m[_`bs_�� khpbZevguo� a\mdh\�� keurbfuo� ba\g_� m[_`bsZ�� hih\_sZl_evguo� kb]gZeh\
l_jjblhjbZevguo�kZfph\�

Pblbjh\ZggZy�ebl_jZlmjZ
�� $KOHQ�,�� ������,GHQWLILFDWLRQ�RI�6FDQGLQDYLDQ�EDWV�E\�WKHLU�VRXQGV���±����5HSRUWV��'HSDUWHPHQW�RI�:LOGOLIH�(FRORJ\�

6ZHGLVK�8QLYHUVLW\�RI�$JULFXOWXUDO�6FLHQFHV��8SSVDOD�
�� $KOHQ� ,�� ������ (XURSHDQ� EDW� VRXQGV� WUDQVIRUPHG� E\� XOWUDVRXQG� GHWHFWRUV�� ��� VSHFLHV� IO\LQJ� LQ� QDWXUDO� KDELWDWV

�UHIHUHQFH�FDVVHWWH���±�'HSDUWHPHQW�RI�:LOGOLIH�(FRORJ\��6ZHGLVK�8QLYHUVLW\�RI�$JULFXOWXUDO�6FLHQFHV��8SSVDOD�
�� $KOHQ�,�� ������ ,GHQWLILFDWLRQ�RI�EDWV� LQ� IOLJKW���±����6ZHGLVK�6RFLHW\� IRU�&RQVHUYDWLRQ�RI�1DWXUH�DQG�7KH�6ZHGLVK

<RXWK�$VVRFLDWLRQ�IRU�(QYLURQPHQWDO�6WXGLHV�DQG�&RQVHUYDWLRQ�
�� &RHOHQ�-���9DQ�'HU� ������+RH�EHQXW�MH�HHQ�QDFKW�VWUDWHJLVFK"��&KLURSWHUD���±�+XLG�HQ�+DDU�������±����
�� +HOPHU�:�� ������9,HHUPXL]HQ��LQ�KHW�ELM]RQGHU�ERRPKROWHEHZRQHQGH�YLHHUPXL]HQ�LQ�HHQ�ERVJHELHG�ELM�1LMPHJHQ�

�±�����9HUVODJ�'LHURHFRORJLH��.DWKROLHNH�8QLYHUVLWHLW��1LMPHJHQ�
�� +HOPHU�:�� ������(HQ�RQGHU]RHN�QDDU�KHW�YRRUNRPHQ�YDQ� YLHHUPXL]HQ� LQ� ��� ERVJHELHGHQ� LQ� 1HGHUODQG�� �±����

6WXGLH�6WLFKWLQJ�9IHHUPXLV�2QGHU]RHN�YRRU�KHW�6WDDWVERVEHKHHU��8WUHFKW�
�� +HOPHU�:�� ������,QYHQWDULVDWLH�YDQ�YLHHUPXL]HQ��&KLURSWHUD��LQ�ERVJHELHGHQ��±�+XLG�HQ�+DDU�������±����
�� +HOPHU�:���/LPSHQV�+��-��*��$�� ������(FKR
V� LQ�KHW� ODQGVFKDS��RYHU�YLHHUPXL]HQ�HQ�HFRORJLVFKH� LQIUDVWUXFWXXU��±

'H�/HYHQGH�1DWXXU�������±��
�� +HOPHU� :��� /LPSHQV� +�� -�� *�� $��� %RQJHUV� :�� ������ +DQGOHLGLQJYRRU� KHW� LQYHQWDULVHUHQ� HQ� GHWHUPLQHUHQ� YDQ

1HGHUODQGVH�YLHHUPXLVVRRUWHQ�PHW�EHKXOS�YDQ�EDW�GHWHFWRUV���±����6WLFKWLQJ�9,HHUPXLV±2QGHU]RHN��6RHVW�
��� +RHYH�5���+HOPHU�:�� ������5HVXOWDWHQ�YDQ�YLHU�QDFKWHQ�RQGHU]RHN�PHW�EHKXOS�YDQ�HHQ�EDWGHWHFWRU� �&KLURSWHUD��

YLHHUPXL]HQ�LQ�GH�RPJHYLQJ�YDQ�6WDSKRUVW��±�+XLG�HQ�+DDU��������±����
��� +ROODQGHU� -�� :�� '� ������ 1DDU� HHQ� PHWKRGH� YRRU� PRQLWRULQJ� YDQ� WHUULWRULDOH� PDQQHWMHV� YDQ� GH� JHZRQH

GZHUJYOHHUPXLV� �3LSLVWUHOOXV� SLSLVWUHOOXV��� �±���� 9HUVODJ� 9DNJURHS� 1DWXXUEHKHHU� �YHUVODJ� QU�� ������
/DQGERXZXQLYHUVLWHLW�:DJHQLQJHQ��:DJHQLQJHQ�

��� +XVWLQJV�0��)��+���.ZDN�5��*��0���2SGDP�3��)��0���5HXQHQ�0�-�6�0���HGV��� ������9RJHOLQYHQWDULVDWLH��DFKWHUJURQ�
GHQ�� ULFKWOLMQHQ� HQ� YHUVODJOHJJLQJ� �1DWXXUEHKHHU� LQ� 1HGHUODQG�� GHHO� ���� �±����� 38'2&�� 9RJHOEHVFKHUPLQJ�
:DJHQLQJHQ���=HLVW�

��� -RQJ�0��'H��/LPSHQV�+��-��*��$�� ������9LHHUPXL]HQ�LQ�GH�RPJHYLQJ�YDQ�:DJHQLQJHQ��6WXGLH�QDDU�GH�YHUVSUHLGLQJ
HQ� RHFRORJLH� YDQ� YLHHUPXL]HQ� �&KLURSWHUD�� LQ� GH� RPJHYLQJ� YDQ�:DJHQLQJHQ� HQ� HYDOXDWLH� YDQ� HHQ� LQYHQWDULVDWLH
PHWKRGH���±����9DNJURHS�1DWXXUEHKHHU��YHUVODJ�QU��������/DQGERXZXQLYHUVLWHLW�:DJHQLQJHQ��:DJHQLQJHQ�

��� .DSWH\Q� .�� ������ 6RFLDOH� JHOXLGHQ� YDQ� GH� JHZRQH� GZHUJYOHHUPXLV� �3LSLVWUHOOXV� SLSLVWUHOOXV��� GH� UXLJH
GZHUJYOHHUPXLV� �3LSLVWUHOOXV� QDWKXVLL�� HQ� GH� URVVHYOHHUPXLV� �1\FWDOXV� QRFWXOD�� LQ� KHW� QDMDDU�� ±� 1LHXZVEULHI
9,HHUPXLVZHUNJURHS�1HGHUODQG��QU��������±���

��� .DSWH\Q�.���/LPSHQV�+��-��*��$�� ������'HWHUPLQHUHQ�PHW�HHQ�EDW�GHWHFWRU��±�=RRJGLHU�������±���
��� /DXIHQV�*�� ������%HLWUDJH�]XU�%LRORJLF�GHU�)UDQVHQIOHGHUPDXV��0\RWLV�QDWWHUHUL�.XKO��������±�=HUWVFKULIW�IXU�6DXJH�

WLHUNXQGH�������±���
��� /LPSHQV� +�� -�� *�� $�� ������ *HOXLGHQ� YDQ� 1HGHUODQGVHYOHHUPXLVVRRUWHQ�UHIHUHQWLHFROOHFWLH� WHQ� EHKRHYH� YDQ� KHW

GHWHUPLQHUHQDDQGH� KDQG� YDQ� HFKRORFDWLHJHOXLGHQ�UHIHUHQWLH� FDVVHWWH��� ±� 6WLFKWLQJ9OHHUPXLV�2QGHU]RHN�
:DJHQLQJHQ�

��� /LPSHQV�+�� ������,QYHQWDULVHUHQ�PHW�EHKXOS�YDQ�EDW�GHWHFWRUV��&KLURSWHUD���±�+XLG�HQ�+DDU��������±����
��� /LPSHQV�+��-��*��$�� �����± 7KH�'XWFK�QDWLRQDO�EDW�VXUYH\�±�D�VKRUW�LQWURGXFWLRQ�����±�����,Q���.��.$37(<1��HG���

3URFHHGLQJV�RI�WKH�ILUVW�(XURSHDQ�%DW�'HWHFWRU�:RUNVKRS��1HWKHUODQGV�%DW�5HVHDUFK�)RXQGDWLRQ��$PVWHUGDP�
��� /LPSHQV�+�� -��*�� $��� +ROODQGHU� -�� :�� '�� ������ +HUNHQQLQJ� YDQ� 1HGHUODQGVH� YLHHUPXLVVRRUWHQ� DDQ� KXQ� JHOXLG

�UHIHUHQFH�FDVVHWWH���WRHOLFKWLQJ���±�9,HHUPXLVZHUNJURHS�1HGHUODQG�6WLFKWLQJ�9,HHUPXLV�2QGHU]RHN��:DJHQLQJHQ�
��� /LPSHQV�+��-��*��$���.DSWH\Q�.�� ������%DWV��WKHLU�EHKDYLRXU�DQG�OLQHDU�ODQGVFDSH�HOHPHQWV��±�0\RWLV��������±���
��� /LPSHQV�+��-��*��$���%RQJHUV�:���.RSLQJD�-�� ������+HW�EHODQJ�YDQ�RXGH�ERPHQ�YRRU�YLHHUPXL]HQ��±�'H�/HYHQGH

1DWXXU��������±����
��� /LPSHQV�+��-��*��$���+HOPHU�:���9DQ�:LQGHQ�$���0RVWHUW�.�� ������9LHHUPXL]HQ��&KLURSWHUD��HQ�/LQWYRUPLJH�/DQG�

VFKDSVHOHPHQWHQ��(HQ�RYHU]LFKWYDQ�GH�KXLGLJH�NHQQLV�YDQ�KHW�EHODQJ�YDQ� OLQWYRUPLJH� ODQGVFKDSVHOHPHQWHQ� YRRU
YLHHUPXL]HQ��±�/XWUD�������±���

��� /XQGEHUJ�.�� ������6RFLDO�RUJDQL]DWLRQ�DQG�VXUYLYDO�RI�WKH�SLSLVWUHOOH�EDW��3LSLVWUHOOXV�SLSLVWUHOOXV���DQG�D�FRPSDULVRQ
RI�DGYHUWLVPHQW�EHKDYLRXU�LQ�WKUHH�SRO\J\QRXV�EDW�VSHFLHV���±����'LVVHUWDWLRQ��'HSDUWPHQW�RI�$QLPDO�(FRORJ\��/XQG
8QLYHUVLW\��/XQG�

��� 0RVWHUW�.�� ����D��,QYHQWDULVHUHQ�YDQ�YLHHUPXL]HQ��&KLURSWHUD��LQ�VWHGHOLMN�JHELHG��±�+XLG�HQ�+DDU��������±����



��� 0RVWHUW�.�� ����E��,QYHQWDULVHUHQ�YDQ�YLHHUPXL]HQ��&KLURSWHUD��LQ�SROGHU�JHELHG��±�+XLG�HQ�+DDU��������
��� 5LHJHU�,���:DO]WKRQ\�'���$OGHU�+�� ������:DVVHUIOHGHUPDXVH��0\RWLV�GDXEHQWRQL��EHQXW]HQ�)OXJVWUDVVHQ��±�0LWW��QDWI�

*HV��6FKDIIKDXVHQ��������±���
��� :HLG� 5�� ������ %HVWLPPXQJVKLLIH� IXU� GDV� (UNHQQHQ� HXURSDLVFKHU� )OHGHUPDXVH� ±� LQVEHVRQGHUH� DQKDQG� GHU

2UWXQJVUXIH��±�6FKULIWHQUHLKH�%D\HULVFKHV�/DQGHVDPEW�IXU�8PZHOWVFKXW]��������±���
��� :LQGHQ�$��9DQ� ������5RHSHQGH�GZHUJYOHHUPXL]HQ��3LSLVWUHOOXV�VSHF���LQ�:DJHQLQJHQ��±�+XLG�HQ�+DDU��������±����
��� =LQJJ�3��(�������D��(LQH�DXIIDOOLJH�/DXWDXVVHUXQJ�GHV�$EHQGVHJOHUV��1\FWDOXV�QRFWXOD��6FKUHEHU��]XU�3DDUXQJV]HLW

�0DPPDOLD��&KLURSWHUD���±�5HYXH�VXLVVH�=RRO�����������±�����
��� =LQJJ� 3�� (�� ����E�� 6HDUFK� FDOOV� RI� HFKRORFDWLQJ� 1\FWDOXV� OHLVOHUL� DQG� 3LSLVWUHOOXV� VDYLL� �0DPPDOLD�� &KLURSWHUD�

UHFRUGHG� LQ� 6ZLW]VHUODQG�� ±� =HLWVFKULIW� IXU� 6DXJHWLHUNXQGH�� ���� ���±����� 1HWKHUODQGV� %DW� 5HVHDUFK� )RXQGDWLRQ
+DUQMHVZHJ����1/±�����(7�:DJHQLQJHQ�7KH�1HWKHUODQGV�


