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Kmsghklv ki_pbZevghc l_hjbb
hlghkbl_evghklb�b __ \ebygb_ gZ�gZmdm��

nbehkhnbx�b h[s_kl\h
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I_j_\h^�Kfmevkdh]h�B�B���KWWS���ZZZ�VPXO��QHZPDLO�UX���k Dhff_glZjbyfb

Ij_^bkeh\b_�i_j_\h^qbdZ
Kh^_j`Zgb_�klZlvb�khhl\_lkl\m_l�__ gZa\Zgbx�b y\ey_lky�\Z`ghc�\_ohc�\ ihbkd_�

gZmqghc�bklbgu� \ nbabd_ ���]h�\_dZ��;hevrbf�^hklb`_gb_f� klZlvb� y\ey_lky� lh��qlh� __
gZibkZe� g_� h^bg� Z\lhj�� l�_�� kjZam� iylv� bkke_^h\Zl_e_c� ijbreb� d kh]eZkbx� b hgb�
ij_^klZ\eyxl�h[s__ fg_gb_�h kZfhc keh`ghc ijh[e_f_ kh\j_f_gghc�gZmdb�

K [hevrbgkl\hf�\u\h^h\�dblZckdbo�bkke_^h\Zl_e_c�y kh]eZk_g��< Dhff_glZjbyo�y
hljZabe� g_dhlhju_� jZaebqby� \ k\h_f� ihgbfZgbb b ijb\_e� g_dhlhju_� j_amevlZlu� k\hbo�
bkke_^h\Zgbc�� dhlhju_� iha\heyxl� h[oh^blvky� [_a� ki_pbZevghc� b h[s_c� l_hjbb�
hlghkbl_evghklb�

< wlhc klZlv_ h[km`^Z_lky gZklhysbc klZlmk�ki_pbZevghc�l_hjbb�hlghkbl_evghklb \ gZmd_�
nbehkhnbb b \ h[s_kl\_� \uykgyxlky�hijZ\^Zgby�^ey�ki_pbZevghc l_hjbb hlghkbl_evghklb� ljb�
lhqdb� aj_gby� gZ� ki_pbZevgmx� l_hjbx hlghkbl_evghklb� \ ZdZ^_fbq_kdhc� gZmd_ b q_luj_�
hlghr_gby�h[s_kl\Z d ki_pbZevghc�l_hjbb�hlghkbl_evghklb��ijb\h^ylky dhff_glZjbb�ba\_klguo�
mq_guo�ih ki_pbZevghc�l_hjbb�hlghkbl_evghklb��i_jbh^bq_kdb_ ba^Zgby�b gZmqgu_ dhgn_j_gpbb��
Z lZd`_�bgl_jg_lh\kdb_�j_kmjku��bamqZxsb_ \hijhku�ih ki_pbZevghc� l_hjbb�hlghkbl_evghklb��
WlZ�klZlvy ih^\h^bl�blh]�Zj]mf_glZf��dhlhju_�hlghkylky�d ki_pbZevghc�l_hjbb�hlghkbl_evghklb��
ZgZebabjm_l� hrb[db� eh]bdb� \ ki_pbZevghc� l_hjbb� hlghkbl_evghklb�� bkke_^m_l� ih^ebgghklv�
ih^l\_j`^_gbc b ijbf_g_gbc� ki_pbZevghc� l_hjbb� hlghkbl_evghklb b ijb\h^bl� d aZdexq_gbx��
qlh� kmsghklv� ki_pbZevghc� l_hjbb� hlghkbl_evghklb � g_ijZ\bevgZy� eh]bq_kdZy� hkgh\Z� \u\h^h\��
dhlhju_ ke_^m_l� k lhqdb� aj_gby� b^_ZebklZ�� KlZlvy ZgZebabjm_l� \j_^� ki_pbZevghc� l_hjbb�
hlghkbl_evghklb gZmd_�b nbehkhnbb��Z lZd`_�h[s_kl\m��WlZ�klZlvy aZsbsZ_l�fZl_jbZebklbq_kdbc�
f_lh^ ihbkdZ�bklbgu ba nZdlh\�b hlklZb\Z_l�iheblbdm im[ebdZpbc 
klh jZkp\_lZxsbo lZeZglh\ b
klh rdhe�fukeb�[hj_lky
��qlh[u�hk\h[h`^Zlv�gZmqgh_�bkke_^h\Zgb_�hl�hdh\�ki_pbZevghc�l_hjbb�
hlghkbl_evghklb�� Ij_^klZ\e_gby h ijhkljZgkl\_�\j_f_gb b wg_j]bb�fZkk_ b^_Zebklbq_kdhc�
ki_pbZevghc� l_hjbb� hlghkbl_evghklb ^he`gu� [ulv� hklZ\e_gu�� b ij_^klZ\e_gby h
fZl_jbZebklbq_kdbo� ijhkljZgkl\_� b \j_f_gb�� wg_j]bb� b fZkk_ ^he`gZ� [ulv� \hkklZgh\e_gu b
jZa\blu ^Ze__�

<\_^_gb_
DZd� h^bg� ba� ^\mo� \Z`guo� klhe[h\� kh\j_f_gghc� nbabdb�� ki_pbZevgZy� l_hjby

hlghkbl_evghklb �KLH��>���@�\hagbdeZ�klh e_l�gZaZ^��H[uqgu_ ex^b�agZxl�h KLH b h __
Z\lhj_�� :ev[_jl_� Wcgrl_cg_�� HgZ \oh^bl� \ h[yaZl_evgmx mq_[gmx ijh]jZffm \
mgb\_jkbl_l_� b dhee_^`_��H^gZdh� jZpbhgZevghklv� __ hkgh\Zgbc b lhqghklv __ \u\h^h\�
\uau\Zxl ihklhyggh_ ih^haj_gb_ >����@�� Kms_kl\m_l ^\_� lhqdb� aj_gby� gZ� KLH��
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ijhlb\hiheh`gu_�hl�gZqZeZ�^h�dhgpZ��I_j\Zy ± wlh�
]jZg^bhagZy
 l_hjby��ih^^_j`b\Z_fZy�
l_fb�� dlh� \ukhdh� ^mfZ_l h KLH�� ^jm]Zy ± wlh� 
[_^kl\b_
�� ih^^_j`b\Z_fZy� l_fb�� dlh�
^mfZxl�iehoh�h KLH��Ihwlhfm��`bag_ggh�\Z`gh�bkke_^h\Zlv�__ kmsghklv�b __ \ebygb_�gZ�
gZmdm��nbehkhnbx��b h[s_kl\h��Wlh�bf__l [_kij_p_^_glgh_ agZq_gb_ ^ey jZa\blby gZmdb��
l_ogheh]bb�b nbehkhnbb�

���L_dmsbc�klZlmk�KLH��nbehkhnbb��b h[s_kl\Z
K ���� KLH ijbh[j_eZ klZlmk� 
[jbeebZglZ
�� K_]h^gy�� hgZ aZgbfZ_l� Z[khexlgh�

^hfbgbjmxsbc� klZlmk� \ gZmd_�� nbehkhnbb� b h[s_kl\_�� HgZ ijbgylZ dZd� h^gZ� ba�
kh\j_f_gguo� hkgh\ l_hj_lbq_kdhc� nbabdb�� Ex[h_� ij_^iheh`_gb_� beb� baf_j_gb_��
gZoh^ys__ky� \ ijhlb\hj_qbb� kh KLH� h[ty\eyxlky hrb[hqguf�� Klm^_glu ^he`gu�
bamqblv� KLH�� Z klZlmb� Wcgrl_cgZ�� bah[jZ`_gby b nhlh]jZnbb� bf_xlky� \kx^m� \
mgb\_jkbl_l_� b mgb\_jkbl_lkdhf� ]hjh^d_�� Wlh� aZklZ\ey_l mqblvky \k_fm� m Wcgrl_cgZ�
Hj]ZgbaZpby H[t_^bg_gguo GZpbc ba[jZeZ ���� ]h^�dZd f_`^mgZjh^guc nbabq_kdbc ]h^�
b hj]Zgbah\ZeZ�f_`^mgZjh^gh_ ijZa^gh\Zgb_�����e_lg_c ]h^h\sbgu im[ebdZpbb�KLH�

���Rbjhdh�jZkijhkljZg_ggu_�hijZ\^Zgby KLH
>ey�h[s_kl\Z�����KLH \oh^bl�\ h[yaZl_evgmx�ijh]jZffm mgb\_jkbl_lkdhc�nbabdb�����\

l_q_gb_ ^ebl_evgh]h \j_f_gb� h[s_kl\h ihemqZeh lhevdh� ij_^klZ\e_gby klhjhggbdh\
KLH�� �� ba�aZ� g_^hklZldZ� ^hklZlhqghc� Zj]mf_glZpbb�� Z� ke_^h\Zl_evgh�� b ihgbfZgby�
fgh]b_ ^mfZxl��qlh�KLH \_jgZ��ohly g_�ihgbfZxl�ihq_fm�

:f_jbdZgkdbc _`_g_^_evgbd� :HHNO\ 7LPH b ;jblZgkdZy� k_lv� ;B�;B�KB� aZimklbeb
g_[hevrmx ©mldmª 
]_gbZevghc l_hjbb
�� hgb� ijhiZ]Zg^bjmxl KLH dZd� h^gh� ba ^_kylb�
emqrbo� gZmqguo� ^hklb`_gbyo� \ ���hf� klhe_lbb�� \u^\b]Zxl Wcgrl_cgZ dZd� \lhjh]h�ba�
[hevrbo fukebl_e_c� gZr_]h lukyq_e_lby�� b ij_\haghkyl kljZggu_ \ukdZau\Zgby�
Wcgrl_cgZ b l�^�

<gmlj_ggb_�DblZckdb_�kj_^kl\Z�bgnhjfZpbb�lZd`_ g_�`_eZxl�hlklZ\Zlv��AZ dhjhldh_
\j_fy 
iml_r_kl\by� \h \j_f_gb
� b 
;hevrhc� <aju\
� klZeb aZ]eZ\gufb gh\hklyfb��
G_dhlhju_� klhjhggbdb� KLH am[Zfb b gh]lyfb ]hlh\u� jZahj\Zlv� ex[h_ ihemq_ggh_
ij_^klZ\e_gb_��g_kh\iZ^Zxs__�kh�KLH� b ih^Z\eyxl�ex[mx�__ gZmqgmx djblbdm� B hgb�
]h\hjyl��qlh�djblbdZ�KLH 
ijhiZ]Zg^bjm_l�ik_\^hgZmdm
�

Kj_^kl\Z�bgnhjfZpbb�\ha\urZxl�KLH b ih^Z\eyxl�djblbq_kdb_�fg_gby��lZd��qlh�KLH
klZeZ ihqlb�gZmqghc�j_eb]b_c��Z Wcgrl_cg ijbgyl�aZ�__ [h]Z�

���Ljb�hp_gdb�KLH \ ZdZ^_fbq_kdhc�kj_^_
�� HgZ \_jgZ� b hgZ ± h^gh�ba�^\mo�kZfuo�[hevrbo�hkgh\guo�nbabq_kdbo�hldjulbc�\ ���
hf�klhe_lbb�
�� HgZ ± dhf[bgZpby�ijZ\^u�b g_ijZ\^u�
�� HgZ Z[kmj^gZ�

���Q_luj_�hlghr_gby�d KLH
?klv�q_luj_�\b^Z�hlghr_gbc�d KLH��klhjhggbdb��dhjj_dlbjh\sbdb��\hajZ`Zxsb_ b

ajbl_eb�
���Klhjhggbdb�ml\_j`^Zxl��qlh�KLH ijZ\bevgZ��b qlh�\hajZ`Zlv KLH� agZqbl aZgbfZlvky
ZglbgZmdhc��Bo� aZgylb_f� ]eZ\guf� h[jZahf�� y\ey_lky ij_ih^Z\Zgb_ beb�bkke_^h\Zgb_ \
KLH��G_fgh]b_ ba� gbo� g_� agZxl�� qlh� _klv� g_dhlhju_ g_\_jgu_� iheh`_gby \ KLH�� gh�
[hevrbgkl\h�ihgbfZ_l� qlh wlb iheh`_gby�KLH g_\_jgu��H^gZdh hgb�g_�fh]ml�ijbagZlv��
qlh�wlh�g_\_jgh ih�iheblbq_kdbf��wdhghfbq_kdbf�ijbqbgZf�b ih�fhlb\m�j_imlZpbb�
��� Dhjj_dlbjh\sbdb�� Hgb� ^mfZxl�� qlh KLH ihqlb� ijZ\bevgZ�� gh� bf_xlky g_dhlhju_�

iZjZ^hdku
�� ihlhfm� qlh� hkgh\Zgby KLH g_ykgu�� LZf�� ]^_� KLH bkihevam_lky� b
h[gZjm`b\Z_lky hrb[dZ�� hgb� fh]ml� bkijZ\eylv� KLH [_kdhg_qgh�� Hgb� fh]ml� ba^Z\Zlv�
fgh]h�klZl_c��gh�bf_lv�^_eh�k gbfb� wlh�± [_kihe_agh_�aZgylb_�
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���<hajZ`Zxsb_�^mfZxl��qlh KLH ^he`gZ [ulv�hlf_g_gZ ba�aZ __ Z[kmj^ghc�kmsghklb��
Hgb� ihemqZxl g_fgh]h� \u]h^u� hl� ih^^_j`db� wlh]h� fg_gby�� \hafh`gh�� him[ebdmxl
lhevdh�h^gm klZlvx�
��� Ajbl_eb� ^mfZxl�� qlh� KLH fh`_l� [ulv� g_\_jgZ�� beb� \_jgZ�� gh� wlh� g_� dZkZ_lky bo�
bgl_j_kh\�� >_ckl\bl_evgh�� hgb� g_� mqZkl\mxl� \ jZ[hl_� kh KLH�� bgZq_ h[s_kl\_ggh_
\ebygb_�lZd`_� \ dhgp_ dhgph\� \h\e_deh�[u�bo��Ex^b�ba wlhc�dZl_]hjbb��\ aZ\bkbfhklb�hl�
h[klhyl_evkl\��fh]ml�i_j_clb�\ ex[mx�ba�lj_o�i_j\uo�

���<a]ey^u�ba\_klguo�mq_guo�hlghkbl_evgh�KLH
Fgh]b_ mq_gu_ ^mfZxl��qlh�KLH \_jgZ��[hevrbgkl\h�mq_guo�keurZeb��qlh hgZ \_jgZ��

b ebrv�g_dhlhju_�^mfZxl��qlh�hgZ g_\_jgZ� �<_jogbfb�qbkeh\ufb bg^_dkZfb hlf_q_gu�
dhff_glZjbb��ij_^klZ\e_ggu_�\ dhgp_�klZlvb���Kj_^kl\Z�bgnhjfZpbb�ijhiZ]Zg^bjh\Zeb�
KLH ^hklZlhqgh�k lhqdb�aj_gby�\hkobs_gby��G_dhlhju_�ijhlb\hiheh`gu_�lhqdb�aj_gby
[ueb�ij_^klZ\e_gu�ke_^mxsbf�h[jZahf�
�� Dhfbl_l�ih�gh[_e_\kdbf�ij_fbyf�hldZaZeky�hl�gZ]jZ`^_gby�Wcgrl_cgZ aZ�KLH�
�� Ba\_klgu_�mq_gu_��dlh�[ueb�kh\j_f_ggu�k Wcgrl_cghf�� /RUHQW]��3RLQFDUH��5XWKHUIRUG��
b l�^��� \k_�g_�kh]eZkbebkv�k g_c�
�� ;hevrbgkl\h mq_guo� nbabdh\�wdki_jbf_glZlhjh\� g_� ijbagZxl� KLH�� gZijbf_j� $��
2
5DKLOO\��+��,YHV��)��6RGG\��3��*UDQHDX��1��*UDQHDX��6��0DULQRY��3��3DSSDV b ^j�
�� FZcd_evkhg��]eZ\guc�hkgh\Zl_ev FZcd_evkhg�Fhjeb wdki_jbf_glZ��kljZ^Ze \kx k\hx
`bagv��ihlhfm�qlh�_]h kh[kl\_gguc�wdki_jbf_gl ijhba\_e�lZdh]h�fhgkljZ�dZd�KLH�
�� >hdlhj� E�� Wkk_g�� dhlhjuc [ue� ^bj_dlhjhf hl^_eZ� kem`[u \j_f_gb� gZpbhgZevghc�
eZ[hjZlhjbb� \ :g]ebb�� kdZaZe�� �Hlghr_gb_� nbabdh\� d ki_pbZevghc� l_hjbb�
hlghkbl_evghklb ihqlb�g_�^hklmigh�^ey ihgbfZgby��ba�l_o� dhlhju_ klj_fylky�d mki_om��
kqblZxl��qlh�KLH ^he`gZ [ulv�ijbagZgZ��Y d wlhfm�ijbr_e�^Z\gh��
�� +��'LQJOH��ij_`gbc�klhjhggbd�KLH��j\Ze�__ am[Zfb�b dh]lyfb ihke_�h[gZjm`_gby \ g_c�
imlZgbpu��b j_rbl_evgh�hlha\Zeky�h g_c�dZd�h �ihi_j_qghc gZmd_��
�� +��$OIYHQ��dlh�[ue \k_fbjgh ba\_klguf mq_guf�b Gh[_e_\kdbf�eZmj_Zlhf� hkm^be KLH
dZd� �bkdexqbl_evgmx� [_a^_emrdm�� dhlhjZy� �klbjZ_l ]jZgbpm� f_`^m� gZmdhc� b
ik_\^hgZmdhc��
�� 7�� %DUQHV�� [u\rbc ijhn_kkhj� nbabdb� \ Mgb\_jkbl_l_� RlZlZ� L_oZk�� gZa\Ze KLH
�[_^kl\b_f�� b kqblZ_l�� qlh� �ijbreh� \j_fy� ij_djZlblv ke_ih_ ihdehg_gb_ ki_pbZevghc�
l_hjbb hlghkbl_evghklb��
�� Em� Ohnn �/X +RII��� ZdZ^_fbd�� ba\_klguc� nbabd�l_hj_lbd�� \ \hkvfb^_kylbe_lg_f�
\hajZkl_ ijhj\Zeky kd\hav [_kqbke_ggh [hevrb_ [ehdZ^u b him[ebdh\Ze� klZlvx�
�Hl\_j]Zy Wcgrl_cgZ���< dhgp_ __ hg�gZibkZe�ihke_^gb_�keh\Z� �H[sbc�j_^Zdpbhgguc�
hl^_e� g_� bf__l� fZe_cr_]h� fm`_kl\Z�� qlh[u� ba^Zlv� klZlvx�� ihlhfm� qlh� hgb� ke_ih
ihdehgyxlky�Wcgrl_cgm��b hgb�[hylky�ijhkeulv g_hk\_^hfe_ggufb \ nbabd_��
���@_g]�D\Zg �=KHQJ 4XDQ�� ijhn_kkhj�GZmqgh�bkke_^h\Zl_evkdh]h�bgklblmlZ�^bgZfbdb�
DblZckdhc� :dZ^_fbb� GZmd�� k ���� \hajZ`Ze ijhlb\ KLH b ba^Ze� fgh]h� fhgh]jZnbc�
ijhlb\�g_z�
��� 6RQJ -LDQ��ij_`gbc�qe_g ]hkm^Zjkl\_ggh]h Kh\_lZ��^bj_dlhj�GZpbhgZevghc�Dhfbkkbb�
ih� GZmd_ b l_ogheh]bb�� \bp_�ij_ab^_gl� &33&& b ij_ab^_gl� DblZckdhc� Bg`_g_jghc�
:dZ^_fbb�� kf_eh� \uklmiZ_l� ijhlb\� Wcgrl_cgZ b ]h\hjbl fheh^uf� mq_guf�� �Klh e_l�
gZaZ^� Wcgrl_cg baj_d�� 
Gbqlh� g_� fh`_l� ^\b]Zlvky� [uklj__� k\_lZ
� \ k\h_c� klZlv_� ih
ki_pbZevghc�l_hjbb hlghkbl_evghklb��qlh�ijb\_eh�d g_ihklb`bfhklb fbjh\hc�gZmdb��Wlh�
\ gZklhys__� \j_fy� gZau\Z_lky dZd� �k\_lh\hc� [Zjv_j���H^gZdh� wlh� g_� [ueh� ^hdZaZgh� gb
h^gbf ijyfuf� wdki_jbf_glhf���< ihke_^g__� \j_fy� jZa\blb_ l_ogheh]bb� dhkfbq_kdh]h�
ihe_lZ� aZklZ\ey_l�mq_guo ijh\h^blv�bkke_^h\Zgby b ijh\_jdm��qlh[u�ihemqblv�hl\_l�gZ�
\hijhk�� Ihq_fm� kdhjhklv dhkfbq_kdh]h� dhjZ[ey� g_� fh`_l� ij_\urZlv� kdhjhklv� k\_lZ"��
>��@�
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��� Ijhn_kkhj� >`_j_fb� >mggbg]�^Z\b_k� �-HUHP\ 'XQQLQJ�'DYLHV�� ba ;jblZgkdh]h�
Mgb\_jkbl_lZ�]��OZee b ijhn_kkhj�6WHLQ ( -RKDQVHQ ba Ghj\_`kdh]h�Mgb\_jkbl_lZ�gZmdb�b
l_ogheh]bb mdZau\Zxl��qlh�\ gZklhys__�\j_fy�mq_gu_�nbabdb kqblZxl KLH ijbagZgghc
l_hjb_c��GZ�\hajZ`_gby�hgb g_�ijhlb\hihklZ\eyxl�gZmqgu_ Zj]mf_glu��Z b]ghjbjmxl�bo
\k_�[he__�bkihevamy�j_eb]bhagu_�kj_^kl\Z�>��@
���Dhgn_j_gpbb� gZmqgu_�im[ebdZpbb��b \_[�kZclu�^ey�bkke_^h\Zgby�ijh[e_f KLH
< K_\_jghc�:f_jbd_�f_`^mgZjh^gu_� kbfihabmfu� beb� k_fbgZju� k gZa\Zgbyfb� lbiZ

�G_^hklZldb kh\j_f_gghc nbabdb b dhkfheh]bb�� dZ`^uc� ]h^ ijh\h^ylky Khxahf�
gZlmjZevghc� nbehkhnbb �1DWXUDO 3KLORVRSK\ $OOLDQFH��� F_`^mgZjh^gu_ dhgn_j_gpbb��
djblbq_kdb_ d KLH��ih^^_j`Zggu_�Jhkkbckdhc ZdZ^_fb_c�gZmd� ijhoh^beb�g_ij_ju\gh
[he__� q_f�r_klv� jZa�� b bo� klZgh\blky� \k_� [hevr_� b [hevr_�� LZd`_� 3HWU %HFNPDQQ ba
:f_jbdb�� ba\_klguc� ihke_^gbc� ]eZ\guc� j_^Zdlhj `mjgZeh\� �Wg_j]by�� b �*DOLOHDQ
(OHFWURG\QDPLFV��� ih^ulh`be�� �Ki_pbZevgZy� l_hjby� hlghkbl_evghklb ihke_� ihqlb� ���
e_lg_]h [_kij_p_^_glgh]h mki_oZ \k_� _s_� bkiulu\Z_l h[rbjgh_� khijhlb\e_gb_ hl�
DZgZ^u ^h X`ghc�:njbd_��hl�?\jhiu�^h�:\kljZebb��hl�KZgdl�I_l_j[mj]Z�^h�I_dbgZ�b
l�^��LZdhc�h]jhfguc�fZkrlZ[�b ijh^he`bl_evghklv \h�\j_f_gb�j_^db \ bklhjbb��

< I_dbg_� DblZc�� ������ bxey ���� ]� khklhyeZkv� ZdZ^_fbq_kdZy� dhgn_j_gpby ih�
ijh[e_f_ KLH Wcgrl_cgZ�� < ����� ljb� k_fbgZjZ�� gZp_e_ggu_� gZ hljbpZgb_ KLH
Wcgrl_cgZ beb�ij_h^he_gb_ __ g_^hklZldh\� [ueb�ijh\_^_gu \ DblZ_� �I_j\Zy�_`_]h^gZy�
dhgn_j_gpby I_dbgkdh]h h[s_kl\Z�bkke_^h\Zgby�ki_pbZevghc�l_hjbb�hlghkbl_evghklb��\
I_dbg_�� ������ Z\]mklZ�� �<lhjZy� gZpbhgZevgZy ZdZ^_fbq_kdZy dhgn_j_gpby� ih \hijhkZf
ki_pbZevghc� l_hjbb hlghkbl_evghklb� Wcgrl_cgZ�� \ I_dbg_� ������ Z\]mklZ��
�F_`^mgZjh^gZy�ZdZ^_fbq_kdZy dhgn_j_gpby ih�ki_pbZevghc�l_hjbb�hlghkbl_evghklb b
kh\j_f_ggu_�baf_g_gby�\ nbabd_ ��\ ;L
DQ �DblZc� ������hdly[jy��K �����\ DblZ_ [ueh�
g_kdhevdh�ZdZ^_fbq_kdbo�dhgn_j_gpbc�ijhlb\gbdh\ KLH�

Im[ebdZpbb� hl\_j]Zxsb_ KLH beb� ij_h^he_\Zxsb_� __ g_^hklZldb�� \uoh^yl� \��
�*DOLOHDQ (OHFWURG\QDPLFV ����$SHLURQ����3K\VLFV (VVD\V���,QYHQWLRQ DQG ,QQRYDWLRQ��b ^j�

?klv� g_kdhevdh� ^x`bg� \_[kZclh\ h \hajZ`_gbb� KLH beb h __ ij_h^he_gbb�� ?klv�
[hevr_� q_f� ��� \_[kZclh\�� ih^h[guo \_[kZclm I_dbgkdh]h h[s_kl\Z� bkke_^h\Zgby�
ki_pbZevghc�l_hjbb�hlghkbl_evghklb�

G_^Z\gh�� \ DblZ_� ba^Zgh�fgh`_kl\h fhgh]jZnbc� hljbpZxsbo ki_pbZevgmx l_hjbx
hlghkbl_evghklb�

���=eZ\gZy ijh[e_fZ KLH
Y\ey_lky� eb� KLH iheghklvx \_jghc�� \_jghc ehdZevgh� beb� g_\_jghc ehdZevgh�� beb�

g_\_jghc iheghklvx"
Klhjhggbdb KLH ^mfZxl�� qlh� hgZ ± [hevrZy� gZmqgZy� l_hjby�� y\eyxsZyky� ohjhrbf

hkgh\Zgb_f ^ey�k_]h^gyrg_c�nbabdb��wlh�^hdZaZgh�wdki_jbf_glhf��b g_�bf__lky gbdZdbo
k_jv_aguo hrb[hd�� Hgb� ^mfZxl�� qlh l_�� dlh� djblbdm_l� KLH�� 
ijhiZ]Zg^bjm_l�
ik_\^hgZmdm
�

G_dhlhju_ mq_gu_ kqblZxl�� qlh� _klv� dh_�qlh� \_jgh_� \ KLH��gh� \ lh�`_� kZfh_�\j_fy�
_klv b k_jv_agu_ hrb[db�� gZijbf_j�� hldehg_gb_� hl�nZdlh\�� \gmlj_ggb_ ijhlb\hj_qby��
]heh\hehfgZy fZl_fZlbdZ��KLH bkdZ`Z_l wdki_jbf_gl�b ^_abgnhjfbjm_l�ijZdlbdm�� lZd�
qlh�^he`gZ�Zdlb\gh�jZaukdb\Zlvky __ aZf_gZ�

G_dhlhju_�mq_gu_�^mfZxl��qlh KLH hkgh\ZgZ gZ�g_\_jghc�fZl_fZlbd_ b beexabb��<
^_ckl\bl_evghklb�__ 
wdki_jbf_glZevgh_�ih^l\_j`^_gb_
 y\ey_lky�fbnhf��

���L_hj_lbq_kdb_ hkgh\Zgby�KLH
Hrb[dZ� \ KLH \ul_dZ_l hl� __ ml\_j`^_gby h ihklhygghc� kdhjhklb k\_lZ >�� �@�

Ijbgpbi� ihklhygghc� k\_lh\hc kdhjhklb khklhbl� \ ke_^mxs_f� ��� k\_l� \k_]^Z�
jZkijhkljZgy_lky�\ imklhf�ijhkljZgkl\_ k hij_^_e_gghc� kdhjhklvx� F��dhlhjZy y\ey_lky�
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g_aZ\bkbfhc hl� khklhygby ^\b`_gby baemqZxs_]h l_eZ� >�@�� ��� k\_lh\Zy kdhjhklv��
baf_j_ggZy� \ \Zdmmf_� y\ey_lky lhc `_� kZfhc ^ey� ex[h]h� baf_jbl_ey�� ^\b`ms_]hky
jZ\ghf_jgh�b ijyfhebg_cgh�

?klv� ^\Z� ihgbfZgby ijbgpbiZ� ihklhygghc� k\_lh\hc kdhjhklb�� nhjfmebjm_fu_�
ke_^mxsbf�h[jZahf�
�� < ex[hc�bg_jpbZevghc kbkl_f_� hlkq_lZ�� k\_lh\Zy kdhjhklv� hlghkbl_evgh� kbkl_fu lZ�
`_�kZfZy�^ey�k\_lZ��bkimkdZ_fh]h�eZfihc��mklZgh\e_gghc \ wlhc�kbkl_f_�
�� < ex[uo�bg_jpbZevguo�kbkl_fZo�hlkq_lZ��baf_j_ggu_�kdhjhklb k\_lZ ijb h^ghjh^ghf�
ijyfhebg_cghf� ^\b`_gbb� hlghkbl_evgh� ^jm]� hlghkbl_evgh� ^jm]Z [m^ml l_� `_� kZfu_�
kdhjhklb��qlh�b ^ey�k\_lZ��bkimkdZ_fh]h�lhc `_�kZfhc eZfihc�\ dZ`^hc�kbkl_f_�hlkq_lZ�

Ij_h[jZah\Zgb_� dhhj^bgZl� Ehj_gpZ� g_\_jgh bklhedh\u\Z_l� ijbgpbi� ihklhygghc�
k\_lh\hc kdhjhklb� lZd�� k\_lh\u_ kdhjhklb \h� \k_o� bg_jpbZevguo� kbkl_fZo� hlkq_lZ ijb
h^ghjh^ghf�ijyfhebg_cghf�^\b`_gbb�^jm]�hlghkbl_evgh�^jm]Z��[m^ml l_�`_�kZfu_�dZd�b
hlghkbl_evgh� wlbo� bg_jpbZevguo� kbkl_f� hlkq_lZ�� Wlh� b]ghjbjm_l� hlghkbl_evgh_�
^\b`_gb_�f_`^m�jZaebqgufb�kbkl_fZfb�dhhj^bgZl��qlh ijb\h^bl�d jy^m g_e_ibp�

K\_lh\Zy kdhjhklv� kms_kl\m_l� lhevdh�dZd� kdhjhklv�i_j_^Zqb kb]gZeZ�\ KLH��dhlhjZy
[_kihe_agZ ^ey� ex[h]h� ^jm]h]h� ki_pbZevgh]h� dZq_kl\Z� k\_lZ�� Lh]^Z�� _keb� k\_lh\Zy
kdhjhklv� ^ey� i_j_^Zqb� kb]gZeZ� aZf_g_gZ� kdhjhklvx� a\mdZ�� b ijbgpbi� ihklhygghc�
k\_lh\hc kdhjhklb�baf_g_g�gZ ijbgpbi�ihklhygghc�kdhjhklb a\mdZ��lh�j_amevlZl�[ue�[u�
lhl�� qlh� kdhjhklv� ex[h]h� h[t_dlZ� y\ey_lky�f_gvr_� q_f� kdhjhklv a\mdZ��Wlh�hq_\b^guc
Z[kmj^� kdhjhklv� imeb� [uklj__� q_f� a\mdh\Zy� kdhjhklv�� Z kdhjhklv� kZfhe_lZ� fh`_l�
ij_\urZlv�a\mdh\mx�kdhjhklv�lZd`_�

Ihwlhfm��l_hj_lbq_kdZy�hkgh\Z�KLH g_\_jgZ��
���IjZdlbq_kdb_ hkgh\Zgby KLH

�� >ey� jZa\blby� __ ijhkljZgkl\_ggh�\j_f_ggh]h ij_^klZ\e_gby� Wcgrl_cg bf_e� lhevdh�
fuke_ggu_ wdki_jbf_glu� Z g_�j_Zevgu_�
�� :gZebabjmy� ^Zggu_� [he__ q_f� ��� wdki_jbf_glh\� 
^hdZau\Zxsbo
� KLH�� ba\_klguc
mq_guc�nbabd <��DZglhj ijbr_e�d \u\h^m��qlh�\k_ hgb�hkgh\Zgu�gZ�g_\_jguo�f_lh^Zo�b
hrb[hqghc eh]bd_��Ijhn_kkhj�OmZg]�@bdkmg� �+XDQJ =KL[XQ��DblZckdh]h Mgb\_jkbl_lZ�
k\yab�ihemqbe�lhl�`_�kZfuc�j_amevlZl�
�� KLH g_� fh`_l� h[tykgylv� jZamfgh� wnn_dl� >hie_jZ ih k\_lm�� DeZkkbq_kdh_� y\e_gb_
>hie_jZ aZdexqZ_lky�\ lhf��qlh�djZkgh_�kf_s_gb_ ^he`gh�ihy\blvky�k m^Ze_gb_f�eZfiu
hl gZ[ex^Zl_ey��Gh�j_eylb\bklkdh_ y\e_gb_�>hie_jZ \dexqZ_l�kbg__�kf_s_gb_��dhlhjh_�
[m^_l�l_f�[hevr_��q_f k [he__�\ukhdhc�hlghkbl_evghc�kdhjhklvx [m^_l�m^Zeylvky�eZfiZ��
�� ;hevrbgkl\h�klhjhggbdh\�KLH ijbagZ_l��qlh�g_ kms_kl\h\Zeh gbdZdh]h�wdki_jbf_glZ��
k\b^_l_evkl\h\Z\r_]h�h ehj_gph\kdhf�khdjZs_gb_�^ebgu�
�� H[s_kl\h ^mfZ_l��qlh�\_ebdhe_igh_�^hdZaZl_evkl\h�kijZ\_^eb\hklb�KLH aZdexq_gh \
lhf� qlh�ZlhfgZy [hf[Z�mki_rgh�\ahj\ZeZkv��H^gZdh��Lhfkhg� DZmnfZg�b ^j� \uihegbeb
fgh]h�wdki_jbf_glh\�b l_hj_lbq_kdbo�bkke_^h\Zgbc h fZkkh\h�kdhjhklghc aZ\bkbfhklb�
b k\yab fZkkZ�wg_j]by ij_`^_�� q_f� \ ����� ]�� ihy\beZkv� KLH�� :\kljbckdbc� nbabd�
OZk_ghoje �+DVHQRKUO� ^hdZaZe� ijyfmx� k\yav f_`^m� m\_ebq_gb_f� fZkku baemq_gb_f
wg_j]bb��b ihemqbe�ba\_klgmx�nhjfmem�� (� �PF� \ ���� ]�

����Kmsghklv�KLH
�� 
Hlghkbl_evghklv�h^gh\j_f_gghklb 
�y\ey_lky�eh`guf�km`^_gb_f��Hgh ihemq_gh�q_j_a�
kdjulguc ih^f_g� dhgp_ipbc�� kf_s_gb_ ihkuehd b aZf_gm j_Zevghklb� \hkijbylb_f� Z
^_ckl\bl_evghklb�hljZ`_gb_f�
�� FZl_fZlbq_kdb_ hkgh\Zgby KLH��Z bf_ggh�ij_h[jZah\Zgby Ehj_gpZ��y\ey_lky�]jmiihc�
\gmlj_gg_� ijhlb\hj_qb\uo� fZl_fZlbq_kdbo� mjZ\g_gbc�� dhlhju_� g_� bf_xl� gbdZdhc�
gZmqghc�p_gghklb��



�

�� KLH g_�[ueZ ^hdZaZgZ k bkihevah\Zgb_f gb h^gh]h wdki_jbf_glZ��Ba�lZd�gZau\Z_fuo�

wdki_jbf_glZevguo ih^l\_j`^_gbc
�� g_dhlhju_� ih^^_evgu�� Z ^ey� g_dhlhjuo � lZd`_
mfure_ggh i_j_klZ\e_gu�h[klhyl_evkl\Z� bo�hij_^_eyxsb_�

KLH ± k\h_]h jh^Z�j_eb]by���aZfZkdbjh\ZggZy�dZd�gZmdZ�
����<j_^�KLH gZmd_��nbehkhnbb b h[s_kl\m

<h� \k_� \j_f_gZ klhjhggbdb KLH ml\_j`^Zeb��qlh�h[uqgu_�ex^b�g_�fh]ml�ihgbfZlv�
KLH�� Ihwlhfm� h[uqgu_� ex^b� ^he`gu� \_jblv� wlhfm� dZd� \_ebdhc� bklbg_�� LZdb_�
ml\_j`^_gby� y\eyxlky� hkdhj[e_gb_f h[s_kl\_gghc fm^jhklb�� Wlh� klZeh� ij_iylkl\b_f
gZmqghfm�jZa\blbx b ijb\_eh� hl g_ihklb`bfh]h fbdjhfbjZ�b imlZgbpu \ dhkfheh]bb d
jZaebqguf�dZlZkljhnZf�

< gZklhys__�\j_fy \hreb�\ fh^m�ke_^mxsb_ ba�KLH wdahlbq_kdb_ b^_b� gZijbf_j�����
zo f_jgh_�ijhkljZgkl\h��� �lmgg_ev \h \j_f_gb��� �[hevrhc�\aju\�� �q_jgZy�^ujZ��b l�i�
<k_�hgb � ij_^klZ\bl_eb l_hjbb�[h]h\�b ijbajZdh\��gZijbf_j��Klb\_g�OZ\dbg] �6WHSKHQ
+DZNLQJ�� kdZaZe�� qlh� hg� fh`_l� b]jZlv� \ dZjlu� k Gvxlhghf� b Wcgrl_cghf� aZ� l_f�`_�
kZfuf� klhehf�� djZkb\Zy� ^_\mrdZ� dZd \ gZmqgh�nZglZklbq_kdhf� nbevf_� fh`_l�
nebjlh\Zlv�k bklhjbq_kdbf�dhjhe_f�q_j_a�lmgg_ev \h�\j_f_gb�

>bkdmkkby f_`^m� klhjhggbdZfb KLH b __ ijhlb\gbdZfb ± wlh� kjZ`_gb_� f_`^m�
f_glZebafhf�� b fZl_jbZebafhf�

����Km^v[Z�KLH
�� Nbabd�l_hj_lbd� ^hdlhj� >`�I��Mwkeb �-�3�� :HVOH\� kdZaZe�� �WjZ� ki_pbZevghc� l_hjbb
hlghkbl_evghklb� mreZ�� GZmdZ�ij_^klhbl�i_j_^ j_\hexpb_c�� dhlhjZy� \h� \k_� \j_f_gZ�g_�
fh]eZ� [ulv� ij_^hl\jZs_gZ gbdZdhc� kbehc�� < wlhc� gZmqghc� j_\hexpbb� dblZckdb_�
klm^_glu� bf_xl� \hafh`ghklv b h[yaZgghklv� ijh^\b]Zlv gZrm� kljZgm� \ fbj�
i_jki_dlb\ghc gZmdb�b l_ogbdb��aZo\Zlu\Zy�eb^_jkl\h�\ nmg^Zf_glZevguo�gZmdZo��DblZc�
^he`_g�ke_^h\Zlv�aZ�kljZl_]b_c�
gZpbhgZevgh_�hfheh`_gb_�q_j_a�gZmdm�b h[jZah\Zgb_
�
�� L_i_jv� kms_kl\mxl� ke_^mxsb_� mkeh\by� ^ey� ij_h^he_gby� KLH�� D�� ihkj_^kl\hf
fZl_jbZebklbq_kdh]h� h[jZah\Zgby�� ihbkdhf bklbgu� ba� nZdlh\� b gZmqgh]h� jZa\blby�
ijboh^bl ihdhe_gb_�mq_guo��dhlhjh_ ihgbfZ_l hrb[db b hiZkghklv�KLH��b dhlhjh_�kf__l
[jhkblv�\uah\�KLH� [��iheblbdZ�jZaj_r_gby�jZkp\_lZ�khlg_�lZeZglh\��jZaj_r_gby khlg_�
rdhe� fukeb� ^bkdmlbjh\Zlv ^jm]� k ^jm]hf� kha^Zeh� ohjhrmx� khpbZevgmx� kj_^m� ^ey�
hkiZjb\Zgby� KLH�� \�� y\e_gby�� dhlhju_� [ueb h[ty\e_gu 
g_kihkh[gufb h[tykgblv
 k
ihabpbc�gvxlhgh\kdh]h�ijhkljZgkl\Z�b \j_f_gb��b fh]eb lhevdh� 
h[tykgylvky k ihabpbc�
KLH b lhevdh� klhjhggbdZfb KLH
�� fh]ml�� \ dhgp_� dhgph\�� h[tykgylvky� k ihabpbc�
gvxlhgh\kdh]h�ijhkljZgkl\Z�b \j_f_gb��b lZdh_ h[tykg_gb_�g_�bf__l�gbdZdbo�iZjZ^hdkh\�
]�� jZa\blb_� bgl_jg_lh\kdhc� l_ogheh]bb� h[_ki_qb\Z_l�rbjhdh_ jZkijhkljZg_gb_ agZgbc�
gZmqguo�bkke_^h\Zl_e_c�
�� Lj_[m_lky� ^he]h_� \j_fy�� qlh[u� k\_j]gmlv� KLH lhevdh� ihlhfm� qlh�� Z�� ���� e_l�
h^mjfZgb\Zxs_c�j_deZfu ijbqbgbeb ]em[hdh_�\ebygb_�gZ�h[s_kl\h��[��klhjhggbdb KLH��
qvbf aZgylb_f y\ey_lky ijhiZ]Zg^Z KLH��^hfbgbjmxl�gZ^�gZmqgufb�bkke_^h\Zl_eyfb� \��
[hevrbgkl\h�ex^_c�g_�ihgbfZxl�KLH beb�g_�agZxl�h __ \j_^guo�ihke_^kl\byo�

����FZl_jbZebklbq_kdh_�ihgbfZgb_�ijhkljZgkl\Z�b \j_f_gb��fZkku�b wg_j]bb��

Qlh[u� \hkklZgh\blv b jZa\b\Zlv� fZl_jbZebklbq_kdh_� ihgbfZgb_� ijhkljZgkl\Z� b
\j_f_gb��fZkku�b wg_j]bb��g_h[oh^bfh hldZaZlvky�hl�b^_Zebklbq_kdh]h�ijhkljZgkl\_ggh�
\j_f_ggh]h ij_^klZ\e_gby� b dhgp_ipbb fZkku�wg_j]bb� ki_pbZevghc� l_hjbb�
hlghkbl_evghklb�
�� <j_fy� _klv� h^gZ� ba� nhjf� kms_kl\h\Zgby fZl_jbb�� Wlh� � ijh^he`bl_evghklv� b
ihke_^h\Zl_evghklv� ijhp_kkZ� ^\b`_gby� fZl_jbb�� <j_fy � h[t_dlb\gZy kmsghklv�� g_�
k\yaZggZy k q_eh\_q_kdbf� khagZgb_f�� b y\ey_lky� \_qguf�� <j_fy� ± h^ghgZijZ\e_gh� b
baf_gy_lky�jZ\ghf_jgh�b [_kdhg_qgh���
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�� IjhkljZgkl\h _klv� h^gZ� ba� nhjf� kms_kl\h\Zgby fZl_jbb� Hgh [_kdhg_qgh� b
[_a]jZgbqgh��IjhkljZgkl\h�± lj_of_jgh_�b bahljhigh_���
�� FZkkZ� � h^gZ ba� h[yaZl_evguo� ijbagZdh\ fZl_jbb�� Wlh� � dhebq_kl\h� fZl_jbb��
kh^_j`Zs__ky� \ h[t_dl_�� FZl_jby� k gme_\hc� fZkkhc� g_� kms_kl\m_l�� ?keb� g_qlh� _klv�
fZl_jby� lh __ fZkkZ�^he`gZ�[ulv�[hevr_ q_f�ghev���
�� Wg_j]by� ± k\hckl\h� fZl_jbb�� k\b^_l_evkl\mxs__� h khklhygbb __ ^\b`_gby��Wg_j]by
fZl_jbb bf__l�g_kdhevdh�nhjf�kms_kl\h\Zgbc��Ijb�g_dhlhjhf�mkeh\bb��wg_j]bb fZl_jbb�
fh]ml \aZbfgh� ij_h[jZah\Zlvky f_`^m� jZaebqgufb� nhjfZfb�� gh� ihegZy� wg_j]by�
ihklhyggZy���
�� K\yav \j_f_gb�b ijhkljZgkl\Z��\j_fy�± wlh \j_fy��Z ijhkljZgkl\h�± wlh�ijhkljZgkl\h��
h[Z ± hgb� h[t_dlb\gu�� <j_fy� g_ y\ey_lky nmgdpb_c ijhkljZgkl\Z�� Z ijhkljZgkl\h g_�
y\ey_lky� nmgdpb_c \j_f_gb�� Hgb� y\eyxlky ^\mfy nmg^Zf_glZevgufb� we_f_glZfb�
hibkZgby�fZl_jbZevgh]h�fbjZ��b ihke_�bo�hij_^_e_gby�hgb�[hevr_�g_�fh]ml�baf_gylvky���
�� K\yav wg_j]bb�b dZq_kl\Z �TXDOLW\���dZq_kl\h�_klv�dZq_kl\h��Z wg_j]by�_klv wg_j]by��Hgb�
y\eyxlky�nmg^Zf_glZevgufb�we_f_glZfb�hibkZgby�fZl_jbb��b g_�fh]ml�ij_h[jZah\Zlvky
\aZbfgh���
�� FZl_fZlbq_kdh_� ijhkljZgkl\h b nbabq_kdh_� ijhkljZgkl\h jZaebqgu�� < fZl_fZlbd_��
fgh]hf_jgZy� i_j_f_ggZy� fh`_l� [ulv� hibkZgZ� dZd� kms_kl\mxsZy \ fgh]hf_jghf�
ijhkljZgkl\_�� < nbabd_�� fu� bf__f� h^ghf_jgh_ ijhkljZgkl\h� �ebgby��� ^\mf_jgh_
ijhkljZgkl\h �ih\_joghklv��b lj_of_jgu_�ijhkljZgkl\h �l_eh���gh g_l gbdZdh]h k [hevr_c
jZaf_jghklvx ijhkljZgkl\Z �^Z`_� k \dexq_gb_f \j_f_gb���Fgh]hf_jgh_� ijhkljZgkl\h
fZl_fZlbdb�g_ fh`_l�[ulv�ijbf_g_gh g_ihkj_^kl\_ggh�d nbabd_� djhf_�kemqZ_\��_keb�hgh
bf__l f_gvr_ q_f� beb� jZ\gh lj_f� baf_j_gbyf� Lh]^Z� ijhkljZgkl\h \ fZl_fZlbd_�
khhl\_lkl\m_l ijhkljZgkl\m�\ nbabd_�
�� :lhfgZy�wg_j]by��:lhfgZy�wg_j]by�ijhbkoh^bl hl�\gmlj_gg_c�wg_j]bb�Zlhfh\��FZkkZ�b
wg_j]by�baf_gyxlky�\f_kl_��H[t_dl��hk\h[h`^Zxsbc wg_j]bx� mf_gvrZ_l�k\hx fZkkm�b
wg_j]bx��H[t_dl�� ihemqZxsbc� wg_j]bx� m\_ebqb\Z_l k\hx� wg_j]bx� b fZkkm����Ijhp_kk�
bkimkdZgby�Zlhfghc�wg_j]bb�h[t_dlhf lhl�`_�kZfuc��qlh�b m hjm`by��klj_eyxs_]h ime_c��
k fZkkhc�\f_kl_�baf_gy_lky�b wg_j]by���

;bh]jZnbq_kdZy�kijZ\dZ�h[ Z\lhj_
/L =LIHQJ � ijhn_kkhj�Mgb\_jkbl_lZ dblZckdh]h�]hjh^Z�<DQVKDQ��qe_g�63( b qe_g�

G_nlygh]h� h[s_kl\Z� DZgZ^u�� >h� ijboh^Z \ <DQVKDQ Mgb\_jkbl_l�� hg� [ue� i_j\uc�
ijhn_kkhj�'DTLQJ G_nlygh]h�BgklblmlZ� Z aZl_f�ijhn_kkhj�DblZckdh]h Mgb\_jkbl_lZ ih
gZmdZf�h A_fe_��Hg�him[ebdh\Ze ���klZl_c b ��dgb]b�ih�dhehgghfm�[mj_gbx��h[kZ^guf�
ljm[Zf�� f_oZgbd_ gZkhkguo rlhdh\ b memqr_gbx klZ[bevghklb [mj_gby�� Hg� ihemqbe
kl_i_gv [ZdZeZ\jZ� gZmd� ih� jZajZ[hld_� l_ogbdb� [mj_gby b kl_i_gv fZ]bkljZ� gZmd ih
ijh_dlbjh\Zgbx fZrbg� \ 'DTLQJ G_nlyghf Bgklblml_� Z lZd`_� kl_i_gv� ^hdlhjZ�
nbehkhnbb �3K'� ih kh\_jr_gkl\h\Zgbx g_nlyghc� l_ogbdb \ DblZckdhf G_nlyghf
Mgb\_jkbl_l_�

Ebl_jZlmjZ
>�@� $�� (LQVWHLQ�� �2Q� WKH� (OHFWURG\QDPLFV� RI� 0RYLQJ� %RGLHV��� LQ� 7KH� 3ULQFLSOH� RI� 5HODWLYLW\�
�0HWKXHQ��/RQGRQ��������
>�@� &KHQJ� 6KRX]KX�� -LDQJ� =KL\RQJ�� *HQHUDO� 3K\VLFV� �������� �3HRSOH
V� (GXFDWLRQ�
3XEOLVKLQJ�+RXVH��%HLMLQJ��������
>�@�<XH�=RQJZX��5HODWLYLW\�LQ�3KLORVRSK\��6WXGLHV�RI�'LDOHFWLFV�RI

1DWXUH��������>�@�+XDQJ�=KHQJ[LQ��&RPPHQW�RQ�(LQVWHLQ��9HORFLW\�RI�/LJKW�/LPLW
7KHRU\���3K\VLFV��������������

>�@� 1L� *XDQJMLRQJ�� 2SLQLRQV� RQ� 6SHFLDO� 5HODWLYLW\�� 3K\VLFV�� ������ ������ >�@� /DQ� 4XQ�� �6WXG\� RQ�
5HODWLYLW\�6SDFH�7LPH�&RQFHSW�/LPLW��



�

-RXUQDO�RI�/DQ]KRX�8QLYHUVLW\��1DWXUDO�6FLHQFH�(GLWLRQ������
��������

>�@� ;X� /LDQJ\LQJ�� �2Q� 6RPH� RI� (LQVWHLQ
V� 6WXG\� ,VVXHV��� 6WXGLHV� LQ� WKH� +LVWRU\� RI� 1DWXUDO�
6FLHQFHV�������������

>�@�/X�/YKXD���(LQVWHLQ
V�3UHMXGLFH���6FLHQFH�7LPHV�����������
>�@�&KHQ�0LQJ]KDR��&KDOOHQJH�(LQVWHLQ���8)2�([SORUDWLRQ����������
>��@�)DQ�)HQJ[LDQJ���(LQVWHLQ�LV�)DFLQJ�&KDOOHQJH���6FLHQWLILF�7LPHV����������
>��@� 4X� -LQJFKHQJ�� �(LQVWHLQ� DQG� *HUPDQ� $QWL�5HODWLYLW\� 0RYHPHQW��� -RXUQDO� RI� 1DWXUDO�

'LDOHFWLF����������
>��@� =KDQJ� 6KLMLH�� �*HQHUDOL]HG 5HODWLYLW\� %HLQJ� +DFNOHG��� -RXUQDO� RI� <XQQDQ� 8QLYHUVLW\�

�1DWXUDO�6FLHQFH�(GLWLRQ�����������
>��@�*DR�<DSLQJ�� �6SDFH�7LPH�3LFWXUH� FDQ� QRW�'HGXFH�65���-RXUQDO�RI�3K\VLFV�7HDFKLQJ�����

�����
>��@� 4LQ� 5RQJ[LDQ�� �1HZ� 'LVFXVVLRQ� RQ� *UDYLW\�� 5HODWLYLW\� (QFRXQWHUV &KDOOHQJH���

(QF\FORSHGLF�.QRZOHGJH����������
>��@� 4X� -LQJFKHQJ�� ;X� /LDQJ\LQJ�� �7KH� )LUVW� 2EVHUYH� DQG� 6WXG\�RQ� WKH� $QLPDGYHUVLRQ� RQ�

(LQVWHLQ� DV�ZHOO� DV�+LV�5HODWLYLW\�LQ�&KLQHVH�*UHDW�&XOWXUDO�5HYROXWLRQ�3HULRG��� -RXUQDO�
RI�1DWXUDO�'LDOHFWLF����������

>��@ /L�;LQJPLQ���'RHV�0DFK�RSSRVH�5HODWLYLW\"���6WXGLHV�RI�'LDOHFWLFV�RI�1DWXUH�����������
>��@�'RQJ*XDQJEL���:K\�GRHV�0DFK�5HIXVH�5HODWLYLW\"���6WXGLHV�RI�'LDOHFWLFV�RI�1DWXUH�������

�����
>��@�)DQJ�;XDQFKDQJ���+RZ�)DU�FRXOG�5HODWLYLW\�6WLOO�*R"���'LJHVW�RI�6FLHQFH�DQG�7HFKQRORJ\�

����������
>��@�;X�6KDR]KL��7KH�0DWKHPDWLF�%DVLV�RI�5HODWLYLW\�LV�:URQJ��,QYHQWLRQ�DQG�,QQRYDWLRQ��������

�O��������
>��@�;X�6KDR]KL��7R� ORRN�DW�6FLHQWLILF�3ODWIRUP��1HZ�(YHQWV�+DSSHQ� LQ�&KLQD�� ,QYHQWLRQ�DQG�

,QQRYDWLRQ������������������
>��@�&KHQ=RQJ\L���0\�9LHZ�RQ�65���,QYHQWLRQ�DQG�,QQRYDWLRQ������������
>��@�;X� 6KDR]KL�� �0LVXQGHUVWDQGLQJV� RQ�0DVV�(QHUJ\�5HODWLRQV��� ,QYHQWLRQ� DQG� ,QQRYDWLRQ��

�������������
>��@�;X�6KDR]KL��;LDQJ�4XQ��*HQHUDOL]HG�5HODWLYLW\�,V�6R�'LIIHUHQW�)URP�6FLHQFH� ,QYHQWLRQ�DQG�

,QQRYDWLRQ������������������
>��@�;X�5XQVKHQJ���65�*RHV�$JDLQVW�)DFWXDOLW\�3ULQFLSOHV���,QYHQWLRQ�DQG�,QQRYDWLRQ����������

�����
>��@�=KX�-LGRQJ���'LVFXVVLQJ�WKH�)XQGDPHQW�RI� WKH�([SHULPHQW�DERXW�WKH�6SHFLDO�5HODWLYLW\���

-RXUQDO�RI�6KDQJKDL�8QLYHUVLW\�RI�(OHFWULF�3RZHU�����������������������
>��@�&XL� -LGRQJ�� �2Q�&KLQD
V�2ZQ� ,QQRYDWLRQ�:D\�� ,PSUHVVLRQV�RI�5HDGLQJ� 
5HWKRXJKW�RQ�

5HODWLYLW\
���,QYHQWLRQ�DQG�,QQRYDWLRQ����������������
>��@�/HL�<XDQ[LQJ���&ULWLFL]LQJ�9RLFH�RQ�5HODWLYLW\� LV�:RUWK�$QDO\]LQJ� LQ�7ZR�:D\V�� 7KH�

)LUVW�,PSUHVVLRQ�RI�
5HWKRXJKW�RQ�5HODWLYLW\
���,QYHQWLRQ�DQG�,QQRYDWLRQ����������������
>��@� +XDQJ� =KL[XQ�� �7KHRUHWLFDO� 'HYHORSPHQW� DQG� ([SHULPHQWDO� ([DPLQDWLRQV� LQ� 6SHFLDO�

5HODWLYLW\���(QJLQHHULQJ�6FLHQFH������������������
>��@� /LX� 'D\L�� �$� 'HEDWH� EHWZHHQ� 5HODWLYLW\� DQG� WKH� &RQFHSW� RI�&ODVVLFV
� 6SDFH�7LPH� 	�

0DWWHU���,QYHQWLRQ�DQG�,QQRYDWLRQ���������������
>��@�;LDQJ�4XQ�� �'R�$ZD\�ZLWK�6XSHUVWLWLRXV�DQG�5HDG�5HODWLYLW\�&DXWLRXVO\��� ,QYHQWLRQ�DQG�

,QQRYDWLRQ����������������
>��@�/LX 'D\L�� �0DNLQJ�=HUR�'LYLVRU� ,V� D�0DWK
V�0LVWDNH��� ,QYHQWLRQ�DQG� ,QQRYDWLRQ�� ���������

���������
>��@� +XDQJ� 'HPLQ�� 2Q� WKH� (VVHQFH� RI� 3K\VLFDO� SKHQRPHQRQ��0DWWHU� (IIHFW� 6WXG\� &KDOOHQJHV�
5HODWLYLW\��6KDQ[L�6FLHQFH�DQG�7HFKQRORJ\�3XEOLVKLQJ�+RXVH��������
>��@�6RQJ�=KHQJKDL��)DQ�'DMLH��;X�6KDR]KL��+DR�-LDQ\X��5HWKLQNLQJ�RQ�5HODWLYLW\��(DUWKTXDNH�

3XEOLVKLQJ�+RXVH��������



�

>��@�4L�-L��1HZ�3K\VLFV��3XEOLVKLQJ�+RXVH�RI�1RUWKHDVW�)RUHVWU\�8QLYHUVLW\��������
>��@�4L�;LQ���:LVHU�WKDQ�(LQVWHLQ���ZZZ�HVKXQHW�FRP��(OHFWURQLF�%RRNV��
>��@�KWWS���ZZZ�[GOEM�FRP
>��@�KWWS���ZZZ�G\QWP�FRP
>��@�KWWS���ZZZ�SK\VLFVZG�FRP
>��@�7KH�)LUVW�$QQXDO�&ROOHFWLRQ�RI�%HLMLQJ�5HODWLYLW\�6WXG\�6RGDOLW\��%HLMLQJ�������
>��@�'LVFXVVLQJ�&RUSXV�RQ�5HODWLYLW\� DQG�0RGHUQ�3K\VLFV�� ,QQRYDWLRQ�,QWHUQDWLRQDO�&RQIHUHQFH��

;L
DQ�������
>��@� .RQJ� ;LDRQLQJ�� �1DWXUDO� 'XW\�/LVWHQ� 5HVSHFWIXOO\� $FDGHPLFLDQ� 6RQJ� -LDQ�:RUGV��� &KLQD�

'DLO\�������������
>��@�)X�<LKXD���$�%ULHI�,QWURGXFWLRQ�RQ�&KLQD
V�6WXG\LQJ�DQG�&KDOOHQJLQJ�5HODWLYLW\�DW�3UHVHQW���

7KH�7KLUG�$QQXDO�&RQIHUHQFH�RI�%HLMLQJ
V�5HODWLYLW\�6WXG\�6RGDOLW\��%HLMLQJ�������
>��@� &KHQ� <LZHQ�� $WWHQGLQJ� WKH� ��WK +DGURQ� 0HFKDQLFV� ,QWHUQDWLRQDO� 6\PSRVLXP� 5HSRUW� ZLWK�

&KLQHVH�0DWKHPDWLFLDQ�-LDQJ�&KXQ[XDQ��7KH�7KLUG�$QQXDO�&RQIHUHQFH�RI�%HLMLQJ
V�5HODWLYLW\�
6WXG\�6RGDOLW\�%HLMLQJ�������

>��@�/L�=LIHQJ���6SHFLDO�5HODWLYLW\�%HLQJ�IURP�0LVXQGHUVWDQGLQJ�RI�3ULQFLSOH�RI�&RQVWDQW�6SHHG�RI�
/LJKW��)LQGLQJ��������6XSSOHPHQW����������

Dhff_glZjbb
���Y ih�k\h_fm�hiulm�h[s_gby�k Kh\_lkdbfb�mq_gufb��ijbr_e�d ^jm]hfm�\u\h^m��;hevrbgkl\h
bo�kqblZ_l��qlh�KLH� ± hrb[hqgZ��Y ^mfZx��qlh�ba�l_o��dlh�jZa[bjZeky�\ LH��lZd�kqblZxl����
ijhp_glh\�mq_guo�
���G_\hafh`ghklv� k\_jok\_lh\uo� ^\b`_gbc� l_e� ± iheh`_gb_�� [_a� dhlhjh]h�KLH� jZa\Zeblky��
H^gZdh�KLH�± hrb[hqgZ��b \k_�__ iheh`_gby�b \u\h^u�lZd`_�hrb[hqgu��< ^_ckl\bl_evghklb��
g_l�gbdZdbo�h]jZgbq_gbc�^ey�kdhjhklb�^\b`_gby�l_e��< �����\ =hkm^Zjkl\_gguc�dhfbl_l�ih�
bah[j_l_gby�fghc ih^ZgZ AZy\dZ 1R ��������������hl�����������]��gZ�bah[j_l_gb_�Kfmevkdh]h�
B�B ©Kihkh[�mkdhj_gby�qZklbp�^h�k\_jok\_lh\hc�kdhjhklbª >�@��< dgb]Zo�>���@�y ijb\_e�jy^�ko_f�
^ey�ihemq_gby�k\_jok\_lh\uo�qZklbp��Z \ dgb]_ >�@�ijb\_^_gZ�ko_fZ�^\b`bl_ey�kh�k\_jok\_lh\hc�
j_Zdlb\ghc� kljm_c� aZjy`_gguo� qZklbp� Ijh[e_f_� k\_jok\_lh\uo� ^\b`_gbc�� \ lhc� beb� bghc�
kl_i_gb� fghc m^_e_gh \gbfZgb_� \ jZ[hlZo� >���@�� H ^hklb`_gbb� ieZg_l� ^jm]bo� a\_a^� kh�
k\_jok\_lh\hc�j_Zdlb\ghc�kljm_c�y ibkZe�\ fZl_jbZeZo�>����@�
���Y ijbr_e�d l\_j^hfm�m[_`^_gbx��qlh�\ky�LH��KLH�b HLH�y\eyxlky�hrb[hqgufb��Bo�gm`gh�
ihkdhj__� \u[jhkblv� b aZ[ulv�� <f_klh� KLH� jZkq_l� \aZbfh^_ckl\bc� f_`^m� ^\b`msbfbky�
gZwe_dljbah\Zggufb�qZklbpZfb gm`gh ijh\h^blv�ih�nhjfme_�kbeu�� �
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]^_ ��5
& ± jZ^bmk�\_dlhj�hl�\lhjh]h� aZjy^Z�d i_j\hfm�� 0� ^bwe_dljbq_kdZy�ijhgbpZ_fhklv

kj_^u� � ± fZ]gblgZy� ijhgbpZ_fhklv� kj_^u�� ��� �FY&&

 E �� HP � FF� ± kdhjhklv�
jZkijhkljZg_gby� we_dljhfZ]gblgh]h� \ha^_ckl\by� \ g_c�� Z ��Y& \_dlhj� kdhjhklb� \lhjhc�
qZklbpu�hlghkbl_evgh�i_j\hc�

NhjfmeZ�����\u\_^_gZ fghc�ba�wdki_jbf_glZevguo�aZdhgh\�we_dljhfZ]g_lbafZ��: \f_klh�
HLH� \k_� ]jZ\blZpbhggu_� \aZbfh^_ckl\by gm`gh jZkkqblu\Zlv� k ihfhsvx� kbeu� ly]hl_gby�
GvxlhgZ�� ?kl_kl\_ggh�� ijb� wlbo� jZkq_lZo� g_h[oh^bfh� bkihevah\Zlv� deZkkbq_kdmx� �^h�
Wcgrl_cgh\kdmx��f_oZgbdm�
���>_ckl\bl_evgh� ijbgpbi�ihklhygghc�k\_lh\hc�kdhjhklb�y\ey_lky�l_hj_lbq_kdhc�hkgh\hc�
KLH�� H^gZdh�� k ijb\_^_gghc� h[s_ijbgylhc� djblbdhc� wlh]h� ijbgpbiZ dblZckdbfb
Z\lhjZfb�y g_�kh]eZk_g�

Wlhl� \hijhk� ^_lZevgh� jZkkfhlj_g� \ fhbo� jZ[hlZo�� gZijbf_j�� >���@� b lj_[m_l�
^hklZlhqgh�fgh]h�f_klZ�b \j_f_gb��qlh[u�a^_kv�_]h�baeh`blv��H^gZdh�g_kdhevdh�fhf_glh\�y
hlf_qm��<h�i_j\uo��k\_l�wlh�g_�l_eh��Z kdhjhklv�k\_lZ�± g_�kdhjhklv�l_eZ��<h�\lhjuo��k\_l�± wlh�



��

\ha^_ckl\b_� h^gh]h� l_eZ� gZ� ^jm]h_�� Ihwlhfm� ijb� jZkkfhlj_gbb� k\_lh\uo� \ha^_ckl\bc�
^\b`msboky�^jm]�hlghkbl_evgh�^jm]Z�l_e bgl_j_km_l�g_�kdhjhklv�k\_lZ��Z l_�wnn_dlu��dhlhju_�
h^gh� l_eh� ijhba\h^bl� gZ� ^jm]h_� k ihfhsvx� k\_lZ�� Wlb� \hijhku� jZkkfZljb\Zxlky� \ fhbo�
jZ[hlZo��: ihjh`^_ggu_�KLH�ijh[e_fu�jZkijhkljZg_gby� k\_lZ�\ hlghkbl_evgh�^\b`msboky�
kbkl_fZo�hlkq_lZ�g_�bf_xl�gbdZdh]h�kfukeZ�b ijZdlbq_kdh]h�ijbf_g_gby�
��� ?s_� \ ��� \_d_� ijhbahreh� hrb[hqgh_� ijbjZ\gb\Zgb_� wnn_dlh\� ijb� ^\b`_gbb� a\mdh\h]h�
bklhqgbdZ�b k\_lh\h]h��\ jZkkfZljb\Z_fhf�l_dkl_�± eZfiu���?keb�a\md�jZkijhkljZgy_lky�\ kj_^_��
gZijbf_j�� \ \ha^mo_�� lh� k\_l� g_� ij_^klZ\ey_l� kh[hc� k\hckl\h� kj_^u�� Ih\lhjyx�� k\_l�
ij_^klZ\ey_l�we_dljhfZ]gblgh_�\ha^_ckl\b_�eZfiu�gZ�^jm]h_�l_eh��gZijbf_j��\ha^_ckl\b_�__ gZ�
q_eh\_q_kdbc� ]eZa��Ijb� hlghkbl_evghf� ^\b`_gbb� bklhqgbdZ� k\_lZ� hlghkbl_evgh� ijb_fgbdZ��
oZjZdl_jbklbdb� bo� \aZbfh^_ckl\by� hij_^_eyxlky� wdki_jbf_glZevgufb� aZdhgZfb�
we_dljhfZ]g_lbafZ�� < k\h_c� dgb]_� >�@� gZ� klj�� ���� y ijb\h`m� ke_^mxsb_� nhjfmeu� ^ey�
pbdebq_kdhc�qZklhlu #Z  ��S�I b m]eh\�Z[_jjZpbb�

��
Ö�
E
EDZZ

�

�
 # ���������� ���

ED
EDD Ö�

ÖÖ
�

�
 # �������������������� ���

EED
EE Ö
Ö�

�Ö �

�

�
 # ����������������������� ���

JED
EJ ÖÖ�

�Ö
�

�

�
 # ���������� ���

]^_� ### JED Ö�Ö�Ö ij_^klZ\eyxl�kh[hc�gZijZ\eyxsb_�dhkbgmku�ghjfZeb�d iehkdhklb��njhglm�
k\_lh\hc�ih\_joghklb�� �ÖÖÖ ���  �� ### JED �

OZjZdl_jbklbdb� k\_lZ� k bg^_dkhf ³Y´� hlghkylky� d \aZbfh^_ckl\bx ijb_fgbdZ� b
bklhqgbdZ��eZfiu���_keb�hgb�^\b`mlky�^jm]�hlghkbl_evgh�^jm]Z�kh�kdhjhklvx�Y��Ih\lhjx��
\aZbfh^_ckl\b_�ijb_fgbdZ�b bklhqgbdZ�k\_lZ�hij_^_ey_lky g_�Z[khexlguf��Z lhevdh�bo�
hlghkbl_evguf� ^\b`_gb_f��DZd� b ijb� ^\b`_gbb� fZ]gblZ� \gmljb� dZlmrdb� k h[fhldhc��
\_ebqbgZ�gZijy`_gby�gZ�__ dhgpZo�hij_^_ey_lky�hlghkbl_evghc�kdhjhklvx�bo�^\b`_gby b
g_� aZ\bkbl� hl� ^\b`_gby� dZlmrdb� beb� fZ]gblZ� hlghkbl_evgh� ^jm]bo� l_e�� Ihwlhfm�
hibku\Zxsb_� wnn_dl�>hie_jZ�nhjfmeu� ���� ± ���� ^ey� k\_lh\uo� y\e_gbc� hlebqZxlky� hl�
wnn_dlZ�>hie_jZ� ^ey� Zdmklbdb�� ]^_� \Z`gh� ^\b`_gb_� dZd� bklhqgbdZ� a\mdZ� hlghkbl_evgh�
kj_^u��lZd�b _]h�ijb_fgbdZ�
��� < ��� \_d_� \hagbdeZ� hrb[hqgZy� ljZdlh\dZ� y\e_gby� mf_gvr_gby� mkdhj_gby�
gZwe_dljbah\Zgghc� qZklbpu� ijb� m\_ebq_gbb� __ kdhjhklb�� Mf_gvr_gb_� mkdhj_gby�
h[tykgbeb�m\_ebq_gb_f�fZkku�qZklbpu��< ^_ckl\bl_evghklb��kbeZ�\aZbfh^_ckl\by�f_`^m�
gZwe_dljbah\Zggufb� l_eZfb� aZ\bkbl� hl� jZkklhygby�f_`^m� gbfb� b hl�bo� hlghkbl_evghc�
kdhjhklb��H[�wlhf�k\b^_l_evkl\mxl�\k_�wdki_jbf_glZevgu_�aZdhgu�we_dljhfZ]g_lbafZ��B
dZd� ke_^m_l� ba� nhjfmeu� ���� k ijb[eb`_gb_f� kdhjhklb� qZklbpu� d kdhjhklb� k\_lZ� kbeZ�
\ha^_ckl\by�gZ�g__�klj_fblky�d gmex�
��� Nhjfmem� (�  � PF� y \u\_e� \ ����� ]� >�@� bkihevamy� f_oZgbdm� i_j_f_gghc� fZkku�� ?keb�
aZ^Zlvky��qlh�\k_�\_s_kl\h�l_eZ�fh`_l�jZae_l_lvky�kh�kdhjhklvx�k\_lZ��lh�f_oZgbq_kdZy�wg_j]by�
�ihl_gpbZevgZy� b dbg_lbq_kdZy�� [m^_l� jZ\gZ� PF��� H^gZdh�� y kqblZx�� qlh� d y^_jguf�
ij_\jZs_gbyf� wlZ�nhjfmeZ�g_�bf__l�hlghr_gby��<k_�\_ebqbgu� y^_jguo� wg_j]bc� k\yab��
dZd�b \_ebqbgu�obfbq_kdhc�wg_j]bb�k\yab� ihemq_gu�wdki_jbf_glZevgh�
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��� < fhbo� jZ[hlZo� >���@� ihdZaZgh�� qlh� ij_h[jZah\Zgby�Ehj_gpZ� \hagbdZxl� ba� ke_^mxs_]h�
ij_^iheh`_gby�� We_dljhfZ]gblgh_� \aZbfh^_ckl\b_� g_ih^\b`guo� l_e�� dZd� y m`_� hlf_qZe��
hlebqZ_lky�hl�\aZbfh^_ckl\by�hlghkbl_evgh�^\b`msboky� l_e��?keb�mjZ\g_gby��hibku\Zxsb_�
wlb�\aZbfh^_ckl\by�b hlebqZxsb_ky�^jm]�hl�^jm]Z��ijbjZ\gylv��lh�g_h[oh^bfh�ij_h[jZah\u\Zlv�
\_ebqbgu�h^gbo�mjZ\g_gbc�q_j_a�\_ebqbgu�^jm]bo�mjZ\g_gbc��DZd�y ihdZaZe�\ k\hbo�jZ[hlZo�
wlb� ij_h[jZah\Zgby� y\eyxlky� ij_h[jZah\Zgbyfb� Ehj_gpZ�� Djhf_� lh]h�� \hafh`gu� b ^jm]b_�
ij_h[jZah\Zgby�

BlZd��ij_h[jZah\Zgby�Ehj_gpZ�iha\heyxl�mjZ\g_gby�^ey�\aZbfh^_ckl\by�g_ih^\b`guo�
l_e� ij_\jZlblv� \ mjZ\g_gby� ^ey� \aZbfh^_ckl\by� hlghkbl_evgh� ^\b`msboky� l_e�� <k_� wlh�
\hafh`gh�lhevdh�^ey�we_dljhfZ]gblguo�\aZbfh^_ckl\bc�
���H lhf��qlh�kh\j_f_ggZy nbabdZ�k[ebabeZkv�k j_eb]b_c��hlf_qZxl�fgh]b_�\_jmxsb_��k h^ghc�
klhjhgu��: k ^jm]hc�klhjhgu��fgh]b_�nbabdb�kdehggu�d km_\_jbyf�b l_f�\ [hevr_c�kl_i_gb��
q_f�[hevr_�hgb�ijhgbdebkv�b^_yfb�LH��H[�wlhf�y ibkZe�\ jy^_�k\hbo�jZ[hl��gZijbf_j�>��@�
��� Qlh�lZdh_�f_glZebaf��y g_�agZe��Ihwlhfm�gZ[jZe�wlh�keh\h�^ey�ihbkdZ�\ Bgl_jg_l_��Ijb\h`m�
lbibqgh_�_]h�jZatykg_gb_�ih�Z^j_km�KWWS���KVWHDFKHUV�QDURG�UX�WHDFKHUV�GLOLQ�OHN��KWPO�

©A:DHGU�<?>VFH<KL<:��AZdhg�F_glZebafZ�
Ijb�ih^]hlh\d_�mjhdZ�bkihevah\Zg�fZl_jbZe�dgb]b�EHJB�DW;HL �KBE:�<?>VF��
>Ze_dh� g_� dZ`^uc� agZdhf� k iheh`_gbyfb� gh\hc� nbabdb«>ey� fm^j_ph\� b \_^vf��
mk\hb\rbo� ^j_\g__� bkdmkkl\h� gZrbo� ij_^dh\�� fZ]by� b gZmdZ� y\eyxlky� h^bgZdh\ufb�
wg_j]_lbq_kdbfb�gblyfb��\ie_l_ggufb�\ _^bgmx�ldZgv�`bagb��LZd�[ueh�\k_]^Z��FZ]by�b
_kl_kl\_ggu_� gZmdb� � khxagbdb�� b \ khq_lZgbb� ^jm]� k ^jm]hf� hgb� h[jZamxl� gZmdm�
\_^vfh\kl\Z« AZdhg�F_glZebafZ� I_j\uf�]_jf_lbq_kdbf�ijbgpbihf�y\ey_lky�ijbgpbi�
f_glZebafZ��dhlhjuc�]eZkbl��qlh�\k_e_ggZy�_klv�JZamf«f_glZebaf�hagZqZ_l�ke_^mxs__��
�\_kv� n_ghf_gZevguc� fbj� beb� \k_e_ggZy� y\ey_lky� gbq_f� bguf�� dZd� kha^Zgb_f� JZamfZ�
P_eh]h��b \k_e_ggZy�kms_kl\m_l�lhevdh�\ wlhf�JZamf_���Bgufb�keh\Zfb��\k_�kms_kl\m_l�\
mf_�;h]Z�beb�;h]bgb��dhlhju_ �ijb^mfZeb���qlh�fu�kms_kl\m_fª�

H^gbf� keh\hf�� f_glZebaf b \_^vfh\kl\h ± y\eyxlky� jh^kl\_ggufb� nhjfZfb�
ihf_rZl_evkl\Z� B dZd�\b^bf�KLH�[ebadZ�d gbf�
����K g_dhlhjufb ihabpbyfb� deZkkbq_kdh]h�fZl_jbZebafZ� y g_� kh]eZk_g��< _]h� jZfdZo�
ijbgyl� b^_Zevguc� h[t_dl� ©fZl_jbyª�� LZdh]h� h[t_dlZ� g_l� \ hdjm`Zxs_f� fbj_�� Wlh�
\hh[jZ`Z_fuc� h[t_dl��Ihwlhfm� hg� gZ^_ey_lky� \hh[jZ`Z_fufb� k\hckl\Zfb�� dhlhju_� kh�
\j_f_g_f�f_gyxlky��Ihwlhfm�\ ©fZl_jbxª�gZqbgZxl�\dexqZlv�g_�lhevdh�j_Zevgu_�l_eZ�
hdjm`Zxs_]h�fbjZ��gh�b \hh[jZ`Z_fu_� h[t_dlu��ihe_�� wg_j]bx��fZkkm��ijhkljZgkl\h�b
l�^� LZdbf� h[jZahf�� lZdhc�fZl_jbZebaf ieZ\gh� i_j_oh^bl� \ b^_Zebaf��Wlhl� b^_Zebaf� y
gZau\Zx�b^_Zebafhf�\lhjh]h�jh^Z��?]h�ijbagZdhf�y\ey_lky�lh��qlh�\hagbdrbf \ gZmqghc�
kj_^_ ihgylbyf�ijb^Z_lky�agZq_gb_�j_Zevgh�kms_kl\mxsbo�h[t_dlh\�hdjm`Zxs_]h�fbjZ��
Ijb\_^m� ijbf_ju�� neh]bklhg�� l_iehjh^�� wnbj� ihe_�� wgljhiby�� wg_j]by�� bkdjb\e_ggh_�
ijhkljZgkl\h�\j_fy��k\_jokljmgu��g_cljbgh��]jZ\blhg�b l�^�

Ihwlhfm� ij_^eZ]Zx� \k_f� ih^� fZl_jb_c� ihgbfZlv� h[s__� gZa\Zgb_� \k_o� h[t_dlh\�
hdjm`Zxs_]h� fbjZ�� DZd� ^_j_\h� y\ey_lky� h[sbf� gZa\Zgb_f� [_j_au�� ^m[Z�� hevob� b l�^��
f_lZee� ± h[sbf gZa\Zgb_f k\bgpZ�� jlmlb��`_e_aZ� b l�^��� \_s_kl\h� ± h[sbf� gZa\Zgb_f�
l\_j^h]h� l_eZ��`b^dhklb�� ]ZaZ b l�^��� lZd�fZl_jby� y\ey_lky� h[sbf� gZa\Zgb_f� \k_o� wlbo�
h[t_dlh\�

>h[Z\ex� _s_� h^gh� mlhqg_gb_�� ©fZl_jbyª� ± g_� y\ey_lky� h[sbf� fZl_jbZehf�� ba�
dhlhjh]h�ihkljh_gu�\k_�h[t_dlu�hdjm`Zxs_]h�fbjZ�
����< k\h_c�dgb]_�>�@ y ^Ze�hij_^_e_gb_�ihgylbc��;_a�dhgl_dklZ�dgb]b�hgb�fh]ml�[ulv�g_�
\k_f�ihgylgu��Qlh[u�h[e_]qblv�ihgbfZgb_��y ijb\_^m�wib]jZn��lh`_�fhc��d fh_c�dgb]_��
©<k_�khklhbl�ba�^\mo��hdjm`Zxsbc�fbj�b _]h ihgbfZgb_ª��Ihwlhfm�y hij_^_eyx�ihgylby�
k ihfhsvx�h[t_dlh\�hdjm`Zxs_]h�fbjZ��Z g_�k ihfhsvx�\hh[jZ`Z_fuo�h[t_dlh\� BlZd�
fh_�hij_^_e_gb_�\j_f_gb�

<j_fy ± oZjZdl_jbam_l� baf_gqb\hklv� h[t_dlh\� b hij_^_ey_lky� \ j_amevlZl_�
khihklZ\e_gby�baf_g_gby�h[t_dlh\�k baf_g_gb_f�wlZehggh]h�l_eZ��h[t_dlZ��



��

���� Ij_`^_� q_f� hij_^_eblv� ijhkljZgkl\h� y hij_^_eyx� \_ebqbgm� h[t_dlZ� b
ijhf_`mldZ�

<_ebqbgZ h[t_dlZ �l_eZ� ± j_amevlZl� kjZ\g_gby� ijb� gZeh`_gbb� wlZehgZ� gZ� h[t_dl��
\ujZ`Z_lky� dhebq_kl\hf� wlZehgh\� beb� dhebq_kl\hf� ^he_c� wlZehgZ�� dhlhju_� fh`gh�
gZeh`blv�gZ�h[t_dl�

<_ebqbgZ ijhf_`mldZ f_`^m�h[t_dlZfb�± j_amevlZl�kjZ\g_gby�jZaf_s_gb_f�wlZehgh\�
f_`^m�h[t_dlZfb��\ujZ`Z_lky�dhebq_kl\hf�wlZehgh\�beb�bo�^he_c�

IjhkljZgkl\h ± kh\hdmighklv�h[t_dlh\�b ijhf_`mldh\�f_`^m�gbfb�
���� FZkkm� y hij_^_eyx� q_j_a� f_oZgbq_kdh_� \ha^_ckl\b_�� < dgb]_� wlhfm� ihk\ys_gh�
g_kdhevdh�hij_^_e_gbc��dhlhju_�y a^_kv�g_�ijb\h`m�

FZkkZ l_eZ� ± dhebq_kl\h� wlZehgguo� l_e��dhlhju_�ijb�\ha^_ckl\bb��oZjZdl_jbam_fhf�
g_dhlhjuf�mkdhj_gb_f��ijb\h^yl�d lZdhfm�`_�baf_g_gbx�k\hckl\ ijhlb\h^_ckl\mxs_]h�
l_eZ��dZd�b jZkkfZljb\Z_fh_�l_eh�
����KhklZ\eyxsb_�f_oZgbq_kdhc�wg_j]bb�y hij_^_eyx�\ khhl\_lkl\bb�k bo�ijbf_g_gb_f��
Wlh�h[s_ijbgylu_ \ l_hj_lbq_kdhc�f_oZgbd_�hij_^_e_gby�

JZ[hlZ kbeu� )& ijb�i_j_f_s_gbb�l_eZ�gZ�jZkklhygb_�G O& ± ijhba\_^_gb_�i_j_f_s_gby�
G O& gZ�ijh_dpbx�gZ�g_]h�kbeu��G$� � )& G O& �

Ihl_gpbZevgZy wg_j]by �I��\aZbfh^_ckl\by�l_e�± \_ebqbgZ��jZ\gZy�jZ[hl_�k h[jZlguf�
agZdhf�

Dbg_lbq_kdZy wg_j]by �L� l_eZ� ± iheh\bgZ� ijhba\_^_gby� fZkku� l_eZ� gZ� d\Z^jZl� _]h�
kdhjhklb�

AZdhg� khojZg_gby� f_oZgbq_kdhc� wg_j]bb� ( ijb� ^\b`_gbb ih^� ^_ckl\b_f�
ihl_gpbZevguo�kbe

L����I�� �L����I�� �?  �FRQVW���������������� ���
ke_^m_l�ba�hij_^_e_gby�ihl_gpbZevghc�b dbg_lbq_kdhc�wg_j]bc�>��@�
���� Ijb� fh_f� hij_^_e_gbb� \j_f_gb� b ijhkljZgkl\Z� dZd� ^\mo� k\hckl\� h[t_dlh\�
hdjm`Zxs_]h� fbjZ� k wlbf� ij_^eh`_gb_f� dblZckdbo� mq_guo�� ©Hgb� y\eyxlky� ^\mfy�
nmg^Zf_glZevgufb� we_f_glZfb� hibkZgby�fZl_jbZevgh]h�fbjZ�� b ihke_� bo� hij_^_e_gby�
hgb�[hevr_�g_�fh]ml�baf_gylvkyª�y iheghklvx�kh]eZk_g�
����LZd�dZd�y g_�agZx��qlh�dblZckdb_ mq_gu_ ih^jZamf_\Zxl�ih^�dZq_kl\hf��lh�wlhl�imgdl�
fg_�g_�ihgyl_g�
����Y kqblZx��qlh�g_l�hkgh\Zgbc�^ey�ml\_j`^_gbc�h[�b^_glbqghklb fZkku�b wg_j]bb�b h
\hafh`ghklb� bo� \aZbfguo� ij_\jZs_gbc��<k_� wlh� b^_b� ke_^mxl� ba�KLH��Hgb� y\eyxlky�
hrb[hqgufb��BklbgZ�[m^_l�mklZgh\e_gZ�lh]^Z��dh]^Z�\k_�ijhp_kku�\ fbdjhfbj_��gZqbgZy�
k hiulh\�J_a_jnhj^Z��[m^ml�i_j_kfhlj_gu�[_a�KLH��Z gZ�hkgh\Zgbb�aZdhgZ�kbeu�����
����< kemqZ_�hjm`by�b imeb�fZkkZ�\k_o�khklZ\eyxsbo��hjm`by��imeb�b ihjhoZ�hklZ_lky�[_a�
baf_g_gby��<gmlj_ggyy�wg_j]by�ihjhoh\uo�]Zah\�ij_h[jZam_lky�\ dbg_lbq_kdmx�wg_j]bx�
wlbo�lj_o�h[t_dlh\�b \ bo�l_ieh\mx�wg_j]bx��<k_�ijhbkoh^bl�\ khhl\_lkl\bb�k aZdhgZfb�
deZkkbq_kdhc�f_oZgbdb�b l_jfh^bgZfbdb�

< khhl\_lkl\bb� k wlbfb� aZdhgZfb� ^he`gu� ijhbkoh^blv� ijhp_kku� \ fbdjhfbj_��
AZ^ZqZ� mq_guo� \u[jhkblv� KLH� b ijb\_klb� hibkZgb_� fbdjhfbjZ� \ khhl\_lkl\b_� k
\ur_hlf_q_ggufb�aZdhgZfb�

Ebl_jZlmjZ d Dhff_glZjbyf
���Kfmevkdbc�B�B�� We_dljhfZ]gblgh_� b ]jZ\blZpbhggh_� \ha^_ckl\by� �g_j_eyl_\bklkdb_�
ljZdlZlu��� Gh\hkb[bjkd��GZmdZ������������k�
���Kfmevkdbc�B��B��L_hjby�\aZbfh^_ckl\by��� Gh\hkb[bjkd��Ba�\h�Gh\hkb[bjkdh]h�mg�lZ��
GGP HB==F�KH�J:G��� ������� ���k�
���6PXOVN\��-�-��������� $�1HZ�$SSURDFK�WR�(OHFWURG\QDPLFV�DQG�WR�WKH�7KHRU\�RI�*UDYLWDWLRQ���
:KDW�3K\VLFV� IRU� WKH�1H[W�&HQWXU\"�3URVSHFWV� IRU�UHQHZDO��RSHQ�SUREOHPV���+HUHWLFDO� WUXWKV����
3URFHHGLQJ�RI�WKH�,QWHUQDWLRQDO�&RQIHUHQFH��,VFKLD��,WDO\��S������� �����
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���6PXOVN\�-�-���������:KHQ�2EVWDFOHV�DUH�5HPRYHG���$SHLURQ��1R������SS������ ����
���6PXOVN\�-�-���������7KH�0DLQ�3UREOHP�RI�0RGHUQ�3K\VLFV���$SHLURQ��1R������S������
���6PXOVN\�-�-���������)RUFH�&DQQRW�'HSHQG�RQ�$FFHOHUDWLRQ���$SHLURQ��1R������S������ ����
���6PXOVN\��-�-���������7KH�1HZ�$SSURDFK�DQG�6XSHUOXPLQDO�3DUWLFOH�3URGXFWLRQ���3K\VLFV�
(VVD\V��� 9RO������ 1R������ 3������� �����
���6PXOVN\��-�-����������<HV��6FLHQFH�LV�&RQIURQWHG�E\�D�*UHDW�5HYROXWLRQ ���&KLQHVH�-RXUQDO�RI�
6\VWHPV�(QJLQHHULQJ�DQG�(OHFWURQLFV��9RO�����1R�����SS������ ����
��� Kfmevkdbc� B�B�� H[hkgh\Zgb_� kljZl_]bb� bkke_^h\Zgbc� ^ey� f_`a\_a^guo� ihe_lh\����
Kbkl_fguc� ZgZeba� b mijZ\e_gb_� dhkfbq_kdbfb� dhfie_dkZfb�� K[hjgbd� ljm^h\� ��c
F_`^mgZjh^ghc�dhgn_j_gpbb��?\iZlhjby�����bxgy�����]��L_abku�^hdeZ^h\��� F���F:B��
���������k��k����
����Ibkvfh�Djha_jkm��������������]�
����R?KLV�<HIJHKH<�H F?@A<?A>GUO�IHE?L:O�
����Hldm^Z�\kydZy�q_jlh\sbgZ�
���� Kfmevkdbc� B�B�� >bgZfbdZ� �Dhgki_dl� e_dpbc� ih� l_hj_lbq_kdhc� f_oZgbd_� ^ey�
kljhbl_evguo�ki_pbZevghkl_c���<lhjZy�j_^Zdpby� � Lxf_gv��Lxf=:K:��� �����]�����k�
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