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HOLQJ���,(((�7UDQVDFWLRQV�RQ�$XGLR��6SHHFK��DQG�/DQJXDJH�3URFHVV�

LQJ��9RO������1R�����6HS�������
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5HVRQDQFH� 7UDMHFWRULHVIRU� 5HVHDUFKLQ� 6SHHFK� 3URFHVV�
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,Q�WKLV�SDSHU�WKHUH�LV�JLYHQ�WKH�WUDQVODWLRQ�WR�5XVVLDQ�DQG�

GUDZQ�WKH�DQDO\VLV�RI�RULJLQDO�,Q�WKLV�SDSHU�WKHUH�LV�JLYHQ�WKH�

WUDQVODWLRQ� WR� 5XVVLDQ� DQG� GUDZQ� WKH� DQDO\VLV� RI� RULJLQDO�

ZRUNV� RI� /L� 'HQJ� DQG� KLV� FROOHDJXHV� GHYRWHG� WR� SKRQHPH�

UHFRJQLWLRQ� SXEOLVKHGIURP������ WR� ������7KH�PDLQ� GLUHFWLRQ�

RI�WKHVH�SXEOLFDWLRQV�LV�WKH�GHYHORSPHQW�RI�KLGGHQ�WUDMHFWRU\�

PRGHOV� RI� YRFDO� WUDFW� UHVRQDQFH��7KHUH� KDV�EHHQ� LOOXVWUDWHG�

WKH� IXQFWLRQDO� GHSHQGHQFH� EHWZHHQ� OLQHDU� SUHGLFWLRQ� FRHIIL�

FLHQWV� DQG� UHVRQDWRUV� SDUDPHWHUV� ZKLFK� DUH� SUHOLPLQDULO\�

VPRRWKHG�E\�WKH�),5�ILOWHU��2SWLPL]DWLRQ�RI�D�VWDWLVWLFDO�PRGHO�

LQWURGXFHG� IRU� WKLV� IXQFWLRQDO� GHSHQGHQFH� LV� SHUIRUPHG�� ,Q�

WKLV� SDSHU� WKH� DERYH� PRGHO� LV� FRPSOHWHG� ZLWK� FRQWLQXLW\�

HTXDWLRQ� ZKLFK� HQDEOHV� WR� GHWHUPLQH� WKH� ),5�ILOWHU� IHDWXUHV�

DQG� DQ� DOWHUQDWLYH� RSWLPL]DWLRQ� VFKHPH� LV� LQWURGXFHG�ZKLFK�

DOORZV�WR�HVWLPDWH�WKH�VWDWLVWLFDO�PRGHO�SDUDPHWHUV��

7KH�PDLQ� GLUHFWLRQ� RI� WKHVH� SXEOLFDWLRQV� LV� WKH� GHYHORS�

PHQW� RI� KLGGHQ� WUDMHFWRU\�PRGHOV� RI� YRFDO� WUDFW� UHVRQDQFH��

7KHUH� KDV� EHHQ� LOOXVWUDWHG� WKH� IXQFWLRQDO� GHSHQGHQFH� EH�

WZHHQ� OLQHDU� SUHGLFWLRQ� FRHIILFLHQWV� DQG� UHVRQDWRUV� SDUDPH�

WHUV�ZKLFK�DUH�SUHOLPLQDULO\�VPRRWKHG�E\�WKH�),5�ILOWHU��2SWL�

PL]DWLRQ� RI� D� VWDWLVWLFDO�PRGHO� LQWURGXFHG� IRU� WKLV� IXQFWLRQDO�

GHSHQGHQFH� LV� SHUIRUPHG�� ,Q� WKLV� SDSHU� WKH� DERYH�PRGHO� LV�

FRPSOHWHG� ZLWK� FRQWLQXLW\� HTXDWLRQ� ZKLFK� HQDEOHV� WR� GHWHU�

PLQH� WKH� ),5�ILOWHU� IHDWXUHV� DQG� DQ� DOWHUQDWLYH� RSWLPL]DWLRQ�

VFKHPH�LV� LQWURGXFHG�ZKLFK�DOORZV�WR�HVWLPDWH�WKH�VWDWLVWLFDO�

PRGHO�SDUDPHWHUV��
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dZaZgh�� qlh� gZb[hevrmx�lhqghklv� ebg_ZjbaZpbb� mkbebl_ey� fhs�

ghklb� k� fh^_evx� <bg_jZ�=Zff_jrl_cgZ� h[_ki_qb\Z_l� dZkdZ^guc�
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Dexq_\u_� keh\Z�� mkbebl_ev� fhsghklb��

pbnjh\hc� ij_^dhfi_gkZlhj�� ebg_ZjbaZpby��

fh^_ev� <bg_jZ�=Zff_jrl_cgZ�� fh^_ev� <hev�

l_jju��i_jk_iljhggZy�k_lv���

<\_^_gb_�
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mkljhckl\Zf�� kh^_j`Zsbf� mkbebl_eb� fhsghklb� �MF���

M\_ebq_gb_� kdhjhklb� i_j_^Zqb�^Zgguo�ijb\h^bl� d�jZk�

rbj_gbx� ihehku� qZklhl� kb]gZeh\� b�� dZd� ke_^kl\b_�� d�

ihy\e_gbx�g_ebg_cguo�bkdZ`_gbc�\�\uoh^guo�kb]gZeZo�

MF� >�@�� >�@�� Kh\_jr_gkl\h\Zgb_� f_lh^h\� kbgl_aZ� Z^Zi�

lb\guo� ij_^dhfi_gkZlhjh\� �ij_^ukdZabl_e_c�� GLJLWDO�

SUHGLVWRUWHU�� '3'�� ^ey� ebg_ZjbaZpbb� MF� y\ey_lky� Zdlm�

Zevghc� aZ^Zq_c��GZjy^m�k�fh^bnbdZpb_c�ihebghfbZev�

guo�fh^_e_c� '3'� jZa\b\Zxlky�f_lh^u� kbgl_aZ� '3'� \�

\b^_�g_cjhgguo�k_l_c�>�@��G_cjhggu_�fh^_eb�'3'�fh]ml�

[ulv� kms_kl\_ggh� ijhs_� ihebghfbZevguo�� qlh� \Z`gh�

ijb�ZiiZjZlghc�j_ZebaZpbb�'3'��

<�jZ[hl_�ij_^eZ]Z_lky�bkihevah\Zlv�nmgdpbhgZevgh�

k\yaZggmx�bkdmkkl\_ggmx�g_cjhggmx�k_lv��IXQFWLRQDO� OLQN�

DUWLILFLDO� QHXUDO� QHWZRUN�� )/$11�� >���@� b� ihebghfbZevgmx�

i_jk_iljhggmx�k_lv��SRO\QRPLDO�SHUFHSWURQ�QHWZRUN��331��
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MF��<uihegy_lky�kjZ\gbl_evguc�ZgZeba�mdZaZgguo�fh�

^_e_c� gZ� ijbf_j_� kbgl_aZ� '3'�� dhfi_gkbjmxs_]h� g_�

ebg_cgu_� bkdZ`_gby� \� fh^_eb� <bg_jZ�=Zff_jrl_cgZ�
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ij_h[jZam_f�_]h�ke_^mxsbf�h[jZahf��
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Mkbebl_ev� fhsghklb� y\ey_lky� keZ[hg_ebg_cguf�

mkljhckl\hf��_]h�fh^_ev�fh`gh�ij_^klZ\blv�\�\b^_�koh�

^ys_]hky� nmgdpbhgZevgh]h� jy^Z� <hevl_jju� �ij_^dhf�
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jZf_lju�fh^_e_c�[ehdh\�<��b�<��gZoh^ylky�k�bkihevah�
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Fh^_ev�����331�ijb�J� ����
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Ba�ZgZebaZ�lZ[e����ke_^m_l��

±�fh^_ev�331�h[_ki_qb\Z_l�[he__�\ukhdmx�lhqghklv�

ebg_ZjbaZpbb�MF��q_f�5390�b�fh^_ev�&)/$11��

±� ijbf_g_gb_� dZkdZ^ghc� kljmdlmju� '3'� ih\urZ_l�

lhqghklv�ebg_ZjbaZpbb�MF��;hevrZy�lhqghklv�ebg_Zjb�

aZpbb�^hklb]Z_lky�ijb�dZkdZ^ghc�kljmdlmj_�'3'�k�fh^_�

evx�331��

AZdexq_gb_�

<� jZ[hl_� kbgl_abjh\Zgu� Z^Zilb\gu_� '3'� k� dZkdZ^�

ghc�kljmdlmjhc�gZ�hkgh\_�ijyfh]h�Ze]hjblfZ�h[mq_gby��

<� dZq_kl\_� fh^_e_c� [ehdh\� '3'� bkihevah\Zgu�� nmgd�

pbhgZevgh� k\yaZggZy�g_cjhggZy� k_lv�� ihebghfbZevguc�

i_jk_iljhg�� jZ^bZevgh� h]jZgbq_ggZy� fh^_ev� <hevl_j�

ju���

<�dZkdZ^ghf�'3'�aZ^ZqZ�ZiijhdkbfZpbb�g_ebg_cgh�

]h� hi_jZlhjZ� j_rZeZkv� ihwlZigh�� Ijb� lZdhf� ih^oh^_�

qZklbqgh�kgbfZ_lky�ijh[e_fZ�iehohc�h[mkeh\e_gghklb��

oZjZdl_jgZy�^ey� aZ^Zq� k� \ukhdhc� kl_i_gvx�g_ebg_cgh�

klb�fh^_e_c�� Z� lZd`_� ih\urZ_lky� lhqghklv�ebg_ZjbaZ�

pbb� MF� aZ� kq_l� emqr_]h� ijb[eb`_gby� d� hilbfZevguf�

iZjZf_ljZf�'3'���

Dhfi_gkZpby�g_ebg_cguo�bkdZ`_gbc�kb]gZeh\�\�MF�k�

fh^_evx�<bg_jZ�=Zff_jrl_cgZ�gZ�deZkk_�*60�kb]gZeZ�

k� q_lujvfy� g_kmsbfb� ihdZaZeZ�� qlh� [he__� lhqgmx� eb�

g_ZjbaZpbx�oZjZdl_jbklbdb�MF�h[_ki_qb\Z_l�dZkdZ^guc�

'3'��khklhysbc�ba�331�b�5390��om^rbc�j_amevlZl�^Z_l�

'3'�gZ�hkgh\_�fh^_e_c�&)/$11��

Ebl_jZlmjZ�

��� 5)� SRZHU� DPSOLILHU� EHKDYLRUDO� PRGHOLQJ� �� '�� 6FKUHXUV�� 0��

2¶'URPD��$��$��*RDFKHU��0��*DGULQJHU�±�1�� <���&DPEULGJH�8QLYHU�

VLW\�3UHVV��������

���/HJDUGD� -�� )HHGIRUZDUG� DPSOLILHUV� IRU� ZLGHEDQG� FRPPXQL�

FDWLRQ�V\VWHPV�±�7KH�1HWKHUODQGV��'RUGUHFKW��6SULQJHU���������

��� /L� 0��� /LX� -��� -LDQJ� <��� )HQJ�:�� &RPSOH[�&KHE\VKHY� IXQF�

WLRQDO� OLQN� QHXUDO� QHWZRUN� EHKDYLRUDO� PRGHO� IRU� EURDGEDQG� ZLUHOHVV�

SRZHU�DPSOLILHUV����,(((�7UDQV��077�±������±�9RO�����������3DUW���±�

3������±������

��� ,GHQWLILFDWLRQ� RI� QRQOLQHDU� G\QDPLF� V\VWHPV� XVLQJ� IXQFWLRQDO�

OLQN�DUWLILFLDO�QHXUDO�QHWZRUNV� ��-��&��3DWUD��5��1��3DO��%��1��&KDWWHUML��

*��3DQGD� ��� ,(((�7UDQV��6\VWHPV��0DQ� DQG�&\EHUQHWLFV� ±�3DUW�%��

&\EHUQHWLFV�±������±�9RO����������±�3�����±�����

��� 1RQOLQHDU� FKDQQHO� HTXDOL]DWLRQ� IRU� 4$0� VLJQDO� FRQVWHOODWLRQ�

XVLQJ�DUWLILFLDO�QHXUDO�QHWZRUNV���-��&��3DWUD��5��1��3DO��5��%DOLDUVLQJK��

*��3DQGD� ��� ,(((�7UDQV��6\VWHPV��0DQ� DQG�&\EHUQHWLFV� ±�3DUW�%��

&\EHUQHWLFV�±������±�9RO���������±�3�����±�����

���;LDQJ�=���%L�*���/H�1JRF�7��3RO\QRPLDO�SHUFHSWURQV�DQG� WKHLU�

DSSOLFDWLRQV� WR� IDGLQJ� FKDQQHO� HTXDOL]DWLRQ� DQG� FR�FKDQQHO� LQWHUIHU�

HQFH�VXSSUHVVLRQ����,(((�7UDQV��63�±������±�9���������±�3�����±

������

���=KRX�'���'H%UXQQHU�9��(��1RYHO�DGDSWLYH�QRQOLQHDU�SUHGLVWRUW�

HUV�EDVHG�RQ�WKH�GLUHFW�OHDUQLQJ�DOJRULWKP����,(((�7UDQV��63�±�����±�

9RO�����±�����±�3�����±������

���;Zo\Zeh\�G��K���@b^dh\�G��I���Dh[_evdh\�=��F��Qbke_ggu_�

f_lh^u�±�F���;BGHF��EZ[hjZlhjby�agZgbc��������

���E_[_^_\�<��B��NmgdpbhgZevguc� ZgZeba�b� \uqbkebl_evgZy�

fZl_fZlbdZ�±�F���NbafZlebl��������

����/HH�7��7���-HQJ�-��7��7KH�FKHE\VKHY� SRO\QRPLDO� EDVHG�XQL�

ILHG� PRGHO� QHXUDO� QHWZRUNV� IRU� IXQFWLRQ� DSSUR[LPDWLRQV� ��� ,(((�

7UDQV�� 6\VWHPV�� 0DQ� DQG� &\EHUQHWLFV� ±� 3DUW� %�� &\EHUQHWLFV�±�

�����±�9RO����������±�3�����±�����

����2Q�WKH�EDVHEDQG�UHSUHVHQWDWLRQ�RI�D�EDQGSDVV�QRQOLQHDULW\���

*��7��=KRX��+��4LDQ��/��'LQJ��5��5DLFK� ��� ,(((�7UDQV��63�±������±�

9RO�����������3������±������

����$�QHZ�DSSURDFK�WR�SUXQLQJ�9ROWHUUD�PRGHOV�IRU�SRZHU�DPSOL�

ILHUV���&��&UHVSR�&DGHQDV��-��5HLQD�7RVLQD��0��-��0DGHUR�$\RUD��-��

0XQR]�&UX]DGR� ��� ,(((� 7UDQV�� 63�±� �����±� 9RO�����±� ����±

�3������±������

���� Kheh\v_\Z� ?��;�� Ij_^dhfi_gkZlhj� <hevl_jju� k� ^_\bZ�

pb_c�^bgZfbdb�^ey�ebg_ZjbaZpbb�mkbebl_ey�fhsghklb� ���Ba\_k�

lby�\mah\��JZ^bhwe_dljhgbdZ�±������±�L����������±�K����±����

���� $� UREXVW� GLJLWDO� EDVHEDQG� SUHGLVWRUWHU� FRQVWUXFWHG� XVLQJ�

PHPRU\� SRO\QRPLDOV� �� /��'LQJ��*��7�� =KRX�� �'��5��0RUJDQ�� =�� 0D���

-��6��.HQQH\�� -��.LP��&��5��*LDUGLQD� ��� ,(((�7UDQV��&RP�±� �����±�

9RO�����±�����±�3�����±�����

&$6&$'(�35('&203(16$725��

)25�32:(5�$03/,),(5�/,1($5,=$7,21�

6RORY\HYD�(��%��

&DVFDGH� VWUXFWXUH� RI� QRQOLQHDU� GLJLWDO� SUHGFRPSHQVDWRU�

V\QWKHVL]HG�E\�WKH�GLUHFW�OHDUQLQJ�DOJRULWKP�LV�SURSRVHG��,W�LV�

VKRZQ�WKDW�WKH�PRVW�DFFXUDF\�RI�OLQHDUL]DWLRQ�RI�SRZHU�DPSOL�

ILHU� GHVFULEHG� E\� :LHQHU�+DPPHUVWHLQ� PRGHO� LV� SURYLGHG�

ZLWK� WKH� FDVFDGH�SUHGFRPSHQVDWRU� LQFOXGLQJ� WKH� SRO\QRPLDO�

SHUFHSWURQ�QHWZRUN�DQG�UHGLDOO\�SUXQHG�9ROWHUUD�PRGHO��
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Kbgl_abjh\Zgu�fZl_fZlbq_kdb_�fh^_eb�fh^meylhjZ�b�^_fh^m�

eylhjZ�k�aZ^Zgguf�ihjy^dhf�g_ebg_cghklb�gZ�hkgh\_�nmgdpbhgZev�

gh]h�jy^Z��Ijh\_^_gZ�hp_gdZ�keh`ghklb�ijhp_^mj�h[jZ[hldb�kb]gZ�

eh\�gZ�mjh\g_�dhebq_kl\Z�bkihevam_fuo�[Zabkguo�nmgdpbc��

M>D������������

F:L?F:LBQ?KDB?�FH>?EB�FH>MEYLHJ:�B�>?FH>MEYLHJ:�
K�A:>:GGUF�IHJY>DHF�G?EBG?CGHKLB��

;Zl_gdh\�D�:���:dZ^_fby�NKH��]��Hj_e��H�PDLO��SXVWXU#\DQGH[�UX�

�
Dexq_\u_� keh\Z�� jy^u� <hevl_jjZ�� fZl_�

fZlbq_kdZy� fh^_ev�� g_ebg_cgZy� fh^meypby��

^_fh^meypby�� [Zabkgu_�nmgdpbb�� hp_gdZ� keh`�

ghklb���

<\_^_gb_�

Rbjhdh_�bkihevah\Zgb_�\�kh\j_f_gguo�kbkl_fZo�i_�

j_^Zqb� bgnhjfZpbb� pbnjh\hc� h[jZ[hldb� kb]gZeh\� g_�

mdehggh� m\_ebqb\Z_l� \hafh`ghklb� ih^h[guo� kbkl_f� k�

lhqdb� aj_gby� dhebq_kl\Z� b� dZq_kl\Z� i_j_^Z\Z_fhc� bg�

nhjfZpbb��Ijb�wlhf�^hklZlhqgh�madbf�f_klhf�hdZau\Z�

_lky� g_ihkj_^kl\_ggh� ijhp_^mjZ� ij_h[jZah\Zgby� ZgZ�

eh]h\h]h�kb]gZeZ�\�pbnjh\hc�b�h[jZlgh��g_ba[_`gh�ijb�

\h^ysZy� d� bgnhjfZpbhgguf� ihl_jyf��Bf_ggh� ihwlhfm�

jZajZ[hldZ� ij_h[jZah\Zgbc��iha\heyxsbo�fbgbfbabjh�

\Zlv� ih^h[gu_� g_]Zlb\gu_� fhf_glu�� y\ey_lky� ^hklZ�

lhqgh� h[hkgh\Zgghc� b� gZkmsghc� aZ^Zq_c��<� wlhc� k\yab�

ke_^m_l� hlf_lblv�� qlh� gZb[he__� jZpbhgZevguc� imlv�

kgb`_gby�ihl_jv�±�wlh�i_j_oh^�hl�ebg_cguo�kbkl_f�h[�

jZ[hldb� kb]gZeh\� d� g_ebg_cguf�� ihkdhevdm� ih^h[gZy�

ljZgknhjfZpby�� ih� kmlb�� hkms_kl\ey_l� h[h[s_gb_� eb�

g_cguo�qZklguo�kemqZ_\�hlh[jZ`_gbc�kb]gZeh\�gZ�[he__�

rbjhdbc�deZkk�ij_h[jZah\Zgbc��\dexqZxsbo�dZd�ebg_c�

gu_��lZd�b�g_ebg_cgu_�wnn_dlu��

<� ^Zgghc� jZ[hl_� bkke_^mxlky� ijhp_^mju� g_ebg_c�

ghc�fh^meypbb�b�^_fh^meypbb��hkms_kl\eyxsb_�ij_h[�

jZah\Zgby� dhg_qghf_jguo� kb]gZeh\� \� dhglbgmZevgmx�

nhjfm� b� h[jZlgh�� Ijbq_f� ^_eZ_lky� ihiuldZ� jZkkfhl�

j_lv�ih^h[gu_�ljZgknhjfZpbb�\�h[s_f�\b^_��g_�ijb[_�

]Zy� d� nbdkZpbb� lbiZ� ij_h[jZah\Zgbc� dZd� dZdbo�eb[h�

kljh]bo� nmgdpbhgZevguo� aZ\bkbfhkl_c� �gZijbf_j�� wdk�

ihg_gpbZevguo��kl_i_gguo�� ]Zjfhgbq_kdbo�b� l�i����<�dZ�

q_kl\_� hkgh\u� ih^h[guo� hi_jZpbc� iheh`_gu�nmgdpbh�

gZevgu_� jy^u�<hevl_jjZ�� h[eZ^Zxsb_�^hklZlhqgh�rb�

jhdbfb�\hafh`ghklyfb�dZd�k�ihabpbb�ihke_^mxs_c�j_Z�

ebaZpbb�ihemqZ_fuo�Ze]hjblfh\�� lZd�b�k�ihabpbb�m^h[�

kl\Z�ihevah\Zgby�fZl_fZlbq_kdbf�ZiiZjZlhf���

LZd��k� h^ghc� klhjhgu�� kms_kl\mxsZy� � l_hjby�jy^h\�

<hevl_jjZ� iha\hey_l� ^hklZlhqgh� ihegh� hibkZlv� \ha�

fh`gu_�g_ebg_cgu_�wnn_dlu��\hagbdZxsb_�ijb�ij_h[�

jZah\Zgbb� ZgZeh]h\uo� kb]gZeh\� \� ^bkdj_lgmx� nhjfm��

qlh�^_eZ_l�\hafh`guf�ZgZeblbq_kdh_�hp_gb\Zgb_�dZq_�

kl\Z�kbgl_abjm_fuo�kbkl_f�b�mkljhckl\��K�^jm]hc�klhjh�

gu�� bkihevah\Zgb_� h[h[s_gguo� jy^h\� Nmjv_� k� aZ^Zg�

guf�[Zabkhf��gZijbf_j��Dhl_evgbdh\Z��^ey�jZaeh`_gby�

nmgdpbhgZevguo� y^_j�<hevl_jjZ� ijb\h^bl� d� j_Zebam_�

fhklb�hi_jZpbc�fgh]hiZjZf_ljbq_kdhc�k\_jldb�gZ�[Za_�

f_lh^h\�pbnjh\hc� h[jZ[hldb� kb]gZeh\�� Z� agZqbl��ihy\�

ey_lky� \hafh`ghklv� j_ZebaZpbb� ijhp_^mj� g_ebg_cghc�

fh^meypbb�b�^_fh^meypbb�gZ�kh\j_f_gguo�ijhp_kkhjZo��

h[jZ[hldb� kb]gZeh\�� Ke_^m_l� hlf_lblv�� qlh� \� ^Zgghf�

kemqZ_� g_ba[_`gh� ihy\ey_lky� g_dhlhjZy� ih]j_rghklv�

\ke_^kl\b_� hi_jbjh\Zgby� ebrv� k� dhg_qguf� qbkehf� dh�

wnnbpb_glh\� jZaeh`_gby� jy^Z� Nmjv_�� L_f� g_� f_g__��

aZqZklmx�ih^h[gu_�hrb[db�ZiijhdkbfZpbb�hdZau\Zxlky�

ij_g_[j_`bfh�fZeufb��Z�\�ij_^_e_�klj_fylky�\hh[s_�d�

gmex�� qlh� lZd`_� iha\hey_l� \Zjvbjh\Zlv� dZq_kl\h�kbgl_�

abjm_fuo�kbkl_f� aZ�kq_l�mkeh`g_gby�\uihegy_fuo�bfb�

hi_jZpbc��

LZdbf� h[jZahf��hkgh\ghc� aZ^Zq_c�^Zgghc� klZlvb�y\�

ey_lky� jZajZ[hldZ� ZgZeblbq_kdhc� fh^_eb� g_ebg_cgh]h�

fh^meylhjZ� b� ^_fh^meylhjZ� \� ^hklZlhqgh� h[h[s_gghf�

\b^_��gZ�[Za_�nmgdpbhgZevguo�jy^h\�<hevl_jjZ���iha\h�

eyxs_c� h]jZgbqb\Zlv� ihjy^hd� g_ebg_cghklb� hi_jZpbc�

fh^meypbb� b� ^_fh^meypbb�� qlh� \� k\hx� hq_j_^v� ^_eZ_l�

\hafh`guf� aZ^Z\Zlv� ihjh]� \uqbkebl_evghc� keh`ghklb�

ih^h[guo�ijhp_^mj��<�j_amevlZl_�� ]eZ\guf�ih[m^bl_ev�

guf� fhlb\hf� ihklZgh\db� aZ^Zqb� kbgl_aZ� fh^meylhjZ� b�

^_fh^meylhjZ� \� ^Zgghc�nhjfmebjh\d_� hdZau\Z_lky� ih�

iuldZ�kgbablv�ihl_jb�i_j_^Z\Z_fhc�bgnhjfZpbb�ih�dZ�

gZem�k\yab�aZ�kq_l�mkeh`g_gby�bkihevam_fuo�ij_h[jZah�

\Zgbc�� lh�_klv�iml_f�i_j_oh^Z�hl�kms_kl\mxsbo�ebg_c�

guo�d�gh\uf�g_ebg_cguf�nhjfZf�fh^meylhjZ�b�^_fh^m�

eylhjZ�� <� lh� `_� \j_fy� ke_^m_l� mqblu\Zlv� g_ba[_`guc�

jhkl� keh`ghklb� j_ZebaZpbb� kbgl_abjm_fuo� kbkl_f�� qlh�

ijb\_^_l� d�ih\ur_gbx� lj_[h\Zgbc� d�ijhp_kkhjZf�pbn�

jh\hc� h[jZ[hldb� kb]gZeh\� dZd� ih� ijhba\h^bl_evghklb��

lZd� b�ih� h[t_fm� hi_jZlb\ghc� iZfylb��<� k\yab� k� wlbf�\�

jZ[hl_� ZgZeblbq_kdb� hp_gb\Z_lky� keh`ghklv� ijhp_^mj�

h[jZ[hldb�kb]gZeh\� \� aZ\bkbfhklb� hl�ihjy^dZ� g_ebg_c�

ghklb�hi_jZlhjh\�fh^meypbb�b�^_fh^meypbb��Z�lZd`_�hl�

jZaf_jghklb� h[jZ[Zlu\Z_fuo� kb]gZeh\�� <� blh]_� jZajZ�

[hlqbdb� ihemqZxl� \hafh`ghklv� ij_^\Zjbl_evgh�� ^h� g_�

ihkj_^kl\_gghc� j_ZebaZpbb� Ze]hjblfh\�� hp_gblv� lj_�

[m_fu_� \uqbkebl_evgu_� j_kmjku� ^ey� kbgl_aZ� l_o� beb�

bguo�fh^meylhjh\�b�^_fh^meylhjh\�b�khihklZ\blv�k�j_�

kmjkZfb�^hklmiguo�ZiiZjZlguo�kj_^kl\��

>Zggu_� h[klhyl_evkl\Z� b� h[hkgh\u\Zxl� ZdlmZev�

ghklv�j_r_gby�ihklZ\e_gghc�\�jZ[hl_�aZ^Zqb��ihkdhevdm�

k� h^ghc� klhjhgu� \� gZklhys__� \j_fy� khojZgy_lky� l_g�

^_gpby�d�m\_ebq_gbx�dhebq_kl\Z�b�dZq_kl\Z�i_j_^Z\Z_�

fhc�bgnhjfZpbb��Z�k�^jm]hc�\�^hklmighc�ebl_jZlmj_�g_l�

baeh`_gby�l_hjbb�g_ebg_cguo�ij_h[jZah\Zgbc�ijbf_gb�

l_evgh� d� aZ^ZqZf� fh^meypbb� b� ^_fh^meypbb� kb]gZeh\��
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dhlhju_� b� iha\heyxl� agZqbl_evgh� kgbablv� ihl_jb� bg�

nhjfZpbb�\�dZgZeZo�k\yab��

HibkZgb_�hi_jZlhjh\�g_ebg_cghc�fh^meypbb��
b�^_fh^meypbb�

Ke_^m_l� hlf_lblv�� qlh� \� dZghgbq_kdhf� \b^_� jy^�

<hevl_jjZ� hij_^_ey_l� g_ebg_cgu_� ij_h[jZah\Zgby�

f_`^m�[_kdhg_qghf_jgufb�ijhkljZgkl\Zfb��\� lh�\j_fy�

dZd� hi_jZpbb� fh^meypbb�N� b� ^_fh^meypbb�N
� aZ^Zxl�
hlghr_gby� f_`^m� dhg_qghf_jgufb� b� [_kdhg_qghf_j�

gufb� ijhkljZgkl\Zfb�� LZdbf� h[jZahf�� g_h[oh^bfh� g_�

kdhevdh�\b^hbaf_gblv�jy^u�<hevl_jjZ�iml_f�ij_^klZ\�

e_gby� kb]gZeh\� gZ� khhl\_lkl\mxsbo� dhg_qghf_jguo�

dhgpZo�\�\b^_�jy^h\�ba�\a\_r_gguo�^_evlZ�nmgdpbc��lh�

_klv�kb]gZeu�gZ�\oh^_�fh^meylhjZ�b�\uoh^_�^_fh^mey�

lhjZ�fh`gh� aZibkZlv� \� g_ij_ju\ghf� \b^_�� dZd� ke_^mx�

sb_�kmffu��
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G_kfhljy� gZ� bo� fZeh_� ih� kjZ\g_gbx� k� [Zabkgufb�

nmgdpbyfb� fh^meypbb� dhebq_kl\h�� bf_xs__� ebg_cgmx�

aZ\bkbfhklv�dZd�hl�jZaf_jghklb�kb]gZeh\�gZ�\uoh^_�^_�

fh^meylhjZ��lZd�b�hl�kl_i_gb�_]h�g_ebg_cghklb��keh`gh�

klb�hi_jZpbc�g_ebg_cghc�fh^meypbb�b�^_fh^meypbb�hdZ�

au\Zxlky�khihklZ\bfufb��<�i_j\mx�hq_j_^v�^Zggh_�h[�

klhyl_evkl\h� h[mkeh\e_gh� m\_ebq_gguf� dhebq_kl\hf�

i_j_f_gguo�\�nmgdpbyo�^_fh^meypbb�ihjy^dZ�g_ebg_c�

ghklb�[hevr_]h�^\mo�ih�kjZ\g_gbx�k�fh^meypbhggufb���

Kgb`_gb_� qbkeZ� [Zabkguo� nmgdpbc� ^_fh^meypbb�
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wlhf�kemqZ_��ih^h[gh�kblmZpbb�k�g_ebg_cguf�fh^meylh�

jhf��km`Z_lky�deZkk�bkke_^m_fuo�hi_jZlhjh\�^_fh^mey�

pbb�� <� lh� `_� \j_fy� kgb`_gb_� keh`ghklb� ^_fh^meypbb�
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kb]gZe�gZ�\uoh^_�[ehdZ�^_fh^meypbb�\lhjh]h�ihjy^dZ��

Hi_jZpby� ^_fh^meypbb� \lhjh]h� ihjy^dZ� bf__l� ih�

^h[gmx�j_dmjj_glgmx�nhjfm�
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kb]gZe�gZ�\uoh^_�[ehdZ�^_fh^meypbb�lj_lv_]h�ihjy^dZ��

Ih� bg^mdpbb� hi_jZpby� ^_fh^meypbb� P�]h� ihjy^dZ�
ij_^klZ\bfZ�\�j_dmjj_glghf�\b^_�
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±�kb]gZe�gZ�\uoh^_�[ehdZ�^_fh^meypbb�P�]h�ihjy^dZ��

�

Jbk������KljmdlmjgZy�ko_fZ�g_ebg_cgh]h�fh^meylhjZ�

LZd`_�� ih� bg^mdpbb�� hi_jZpby� ^_fh^meypbb� 1E�]h��
ihjy^dZ� aZ^Z_lky� \� nhjf_� bgl_]jZeZ� ijhba\_^_gby�

\oh^gh]h� kb]gZeZ� b� [Zabkghc� nmgdpbb� ^_fh^meypbb��

1E�]h�ihjy^dZ�
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LZdbf� h[jZahf�� kljmdlmjgmx� ko_fm� g_ebg_cgh]h� ^_�

fh^meylhjZ�p_e_khh[jZagh�jZkkfZljb\Zlv� dZd�kh_^bg_�

gb_� [ehdh\� ^_fh^meypbb� hij_^_e_ggh]h� ihjy^dZ�� dZ`�

^uc� \uoh^� dhlhjuo� y\ey_lky� \oh^hf� [ehdh\� f_gvr_]h�

gZ� _^bgbpm� ihjy^dZ� g_ebg_cghklb��<� j_amevlZl_� kljmd�

lmjgZy� ko_fZ� g_ebg_cgh]h� ^_fh^meylhjZ� ijbgbfZ_l�

\b^��bah[jZ`_gguc�gZ�jbk�����

�

Jbk������KljmdlmjgZy�ko_fZ�g_ebg_cgh]h�^_fh^meylhjZ�

:gZeblbq_kdh_�fh^_ebjh\Zgb_��
g_ebg_cguo�ko_f�h[jZ[hldb�kb]gZeh\�

<�dZq_kl\_�ijbf_jZ�b�^ey�^_fhgkljZpbb�l_ogbq_kdh�

]h� wnn_dlZ� hl� \\_^_gby� g_ebg_cguo� ko_f� h[jZ[hldb�

kb]gZeh\� \� oh^_� bkke_^h\Zgbc� [ueh� ijh\_^_gh� ZgZeb�

lbq_kdh_� fh^_ebjh\Zgb_� �k� bkihevah\Zgb_f� ijh]jZff�

ghc� kj_^u� 0DWK&DG��fh^meylhjZ� b� ^_fh^meylhjZ� k� g_�

ebg_cghklyfb� \lhjh]h� ihjy^dZ� �1D� �1E� ���� ^\mf_jguo�
kb]gZeh\� �1� �1
 ����� ijbf_gbl_evgh� d� dZgZem� k� Z^^b�
lb\guf�[_euf�]Zmkkh\kdbf�rmfhf��<�dZq_kl\_�djbl_jby�

hilbfZevgh]h� kbgl_aZ� kbkl_fu� h[jZ[hldb� [ue� bkihev�

ah\Zg� fbgbfmf� kj_^g_d\Z^jZlbq_kdh]h� hldehg_gby� i_�

j_^Z\Z_fh]h�kb]gZeZ�gZ�\oh^_�fh^meylhjZ�hlghkbl_evgh�

ijbgylh]h� gZ� \uoh^_� ^_fh^meylhjZ�1
�
� >�@��JZaeh`_gb_�

[Zabkguo� nmgdpbc� fh^meypbb� b� ^_fh^meypbb� �y^_j�

<hevl_jjZ�� hkms_kl\eyehkv� \� jy^� Dhl_evgbdh\Z�� JZk�

kfZljb\Zehkv� ljb� p_gljbjh\Zgguo� bklhqgbdZ� �^\mf_j�

gu_�jZkij_^_e_gby�gZ�\oh^_�fh^meylhjZ��±�jZ\ghf_jgh�

jZkij_^_e_ggh_� lj_olhq_qgh_�kha\_a^b_� �g_kbff_ljbq�

gh_�hlghkbl_evgh�hk_c�dhhj^bgZl���jZ\ghf_jgh�jZkij_�

^_e_ggh_�q_luj_olhq_qgh_�kha\_a^b_��khhl\_lkl\mxs__�

kb]gZeZf� q_luj_olhq_qghc� d\Z^jZlmjghc� Zfieblm^ghc�

fh^meypbb�±�D:F����b�]Zmkkh\kdbc�bklhqgbd��J_amevlZlu�

ZgZeblbq_kdh]h�fh^_ebjh\Zgby�ij_^klZ\e_gu�gZ�jbk�����

<�kemqZ_�jZ\ghf_jgh�jZkij_^_e_ggh]h�lj_olhq_qgh]h�

kha\_a^by� �jbk�� ��Z�� ijbf_g_gb_� g_ebg_cghc� ^_fh^mey�

pbb�hdZau\Z_lky�^hklZlhqguf�^ey�ihemq_gby�\ub]jurZ�

hlghkbl_evghc� ebg_cghc� ko_fu� h[jZ[hldb� ihjy^dZ� ���

^;��>h[Z\e_gb_�g_ebg_cgh]h�fh^meylhjZ�^hihegbl_evgh�

ih\urZ_l�wg_j]_lbq_kdbc�wnn_dl�gZ�����^;��>ey�kha\_a�

^by�`_�D:F���kblmZpby�g_kdhevdh�bgZy� ±� lhevdh�kh\f_�

klgh_�bkihevah\Zgb_�g_ebg_cgh]h�fh^meylhjZ�b�^_fh^m�

eylhjZ�ijb\h^bl�d�kgb`_gbx�wg_j]_lbq_kdbo�aZljZl��lZd�

`_�ijbf_jgh� gZ� �����^;� �jbk�� ���[���Ih^h[gh_� jZaebqb_�

\ua\Zgh� l_f��qlh�\k_�fhf_glu�g_q_lgh]h�ihjy^dZ�m�kb]�

gZeh\�D:F��� jZ\gu� gmex�� \� lh� \j_fy� dZd� m�jZ\ghf_jgh�

jZkij_^_e_ggh]h� lj_olhq_qgh]h� kha\_a^by� ^Zggu_� fh�

f_glu�hlebqgu�hl�gmey��<�j_amevlZl_��g_ebg_cguc�^_fh�

^meylhj�^Z`_�k�ebg_cguf�fh^meylhjhf�fh`_l�bkihevah�

\Zlv� ^hihegbl_evgmx� bgnhjfZpbx� h� \ukrbo� ihjy^dZo�

jZkij_^_e_gby�� Z� khhl\_lkl\_ggh� b� kgb`Zlv� hrb[dm�

hp_gdb��

M� ]Zmkkh\kdh]h� jZkij_^_e_gby� g_q_lgu_� fhf_glu�

lZd`_�jZ\gu�gmex��h^gZdh�\�hlebqb_�hl�kb]gZeh\�D:F����

agZq_gby� q_lguo� fhf_glh\� lZdh\u�� qlh� g_� iha\heyxl�

hkms_kl\blv�dhjj_dpbx�kj_^g_d\Z^jZlbq_kdh]h�hldehg_�

gby� ijb� \\_^_gbb� g_ebg_cgh]h� ^_fh^meylhjZ��

�jbk�� ���\���Ke_^m_l� hlf_lblv�� qlh� ijbf_g_gb_� g_ebg_c�

gh]h�fh^meylhjZ�kh\f_klgh�k�ebg_cguf�^_fh^meylhjhf�

g_� ijb\h^bl� d� wg_j]_lbq_kdhfm� \ub]jurm�� ihkdhevdm� \�

^Zgghf� kemqZ_� ^_fh^meylhj� kihkh[_g� h[jZ[Zlu\Zlv�

ebrv�bgnhjfZpbx�h�fZdkbfZevgh�\lhjuo�fhf_glZo�jZk�

ij_^_e_gbc�� Z� g_ebg_cguc� fh^meylhj� ^h[Z\ey_l� bg�

nhjfZpbx�h�[he__�\ukhdbo�fhf_glZo��i_j_jZkij_�^_eyy�

qZklv�wg_j]bb�k�ebg_cgh]h�ij_h[jZah\Zl_ey��

<�j_amevlZl_��ijbf_g_gb_�g_ebg_cguo�fh^meylhjZ�b�

^_fh^meylhjZ� iha\hey_l� kgbablv� wg_j]_lbq_kdb_� aZljZ�

lu��\�kemqZ_�jZ\ghf_jgh�jZkij_^_e_ggh]h�lj_olhq_qgh]h�

kha\_a^by� b� kha\_a^by� D:F���� gZ� \_ebqbgm� ihjy^dZ��

�����^;�ih�kjZ\g_gbx�k�ebg_cgufb�kbkl_fZfb�h[jZ[hl�

db��<�kemqZ_�`_� ]Zmkkh\kdh]h� bklhqgbdZ�ih^h[gh_�ih\u�

r_gb_�wg_j]_lbq_kdh]h�wnn_dlZ�g_�ij_^klZ\ey_lky�\ha�

fh`guf�� qlh� kh]eZkm_lky� k� j_amevlZlZfb� g_ebg_cghc�

nbevljZpbb�>�@���

AZdexq_gb_�

LZdbf�h[jZahf��\�gZb[he__�h[h[s_gghf�kljmdlmjbjh�

\Zgghf�\b^_�mjZ\g_gby� ����b� ������y\eyxsb_ky��ih�kmlb��

hi_jZlhjZfb� g_ebg_cghc� fh^meypbb�N� b� ^_fh^meypbb�
N
� khhl\_lkl\_ggh�� aZ^Zxl�^bkdj_lgh_� hlh[jZ`_gb_� g_�
ij_ju\gh]h� fgh]hiZjf_ljbq_kdh]h� dZgZeZ� k\yab�� <ujZ�

`_gby�`_������b�����������^_eZxl�\hafh`guf�ij_^klZ\e_�

gb_� ^Zgguo� hi_jZpbc� \� \b^_� kljmdlmjguo� ko_f�� j_Zeb�

amxsbo�ihke_^h\Zl_evgh�ijhp_^mju�fh^meypbb�b�^_fh�

^meypbb�hl�gbadh]h�ihjy^dZ�g_ebg_cghklb�d�[he__�\ukh�

dhfm��Ke_^m_l�ih^q_jdgmlv�_s_�h^gh�g_fZeh\Z`gh_�^hk�

lhbgkl\h� bf_ggh� kljmdlmjgh]h� lbiZ�^bkdj_lgh]h� hlh[jZ�

`_gby��LZd��\�gZb[he__�h[s_f�\b^_�ih^h[gh_�hlh[jZ`_�

gb_�ij_^iheZ]Z_l�mq_l�g_ebg_cghklb�ijhba\hevgh�[hev�

rhc� kl_i_gb�� \iehlv� ^h� [_kdhg_qghc�� <� j_amevlZl_� b�

j_ZebaZpby�b�kbgl_a�hilbfZevguo�hi_jZpbc�dZd�fh^mey�

pbb�� lZd� b� ^_fh^meypbb� hdZau\Zxlky� \_kvfZ� aZljm^gb�

l_evgufb�� aZ� bkdexq_gb_f� kemqZ_\� hij_^_e_gghc� aZ�

^Zgghc�nhjfu�bkihevam_fuo�[Zabkguo�nmgdpbc��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

�

Jbk������AZ\bkbfhklb�fbgbfmfZ�kj_^g_d\Z^jZlbq_kdh]h�hldehg_gby�i_j_^Z\Z_fh]h�kb]gZeZ�gZ�\oh^_�fh^meylhjZ��

hlghkbl_evgh�ijbgylh]h�gZ�\uoh^_�^_fh^meylhjZ�1
�
�hl�hlghr_gby�kb]gZe±rmf�1

�
o��1

�
Q
�
�\�dZgZe_�k\yab�k�Z^^blb\guf��

[_euf�]Zmkkh\kdbf�rmfhf�^ey�jZaebqguo�bklhqgbdh\��Z��jZ\ghf_jgh�jZkij_^_e_ggh_�lj_olhq_qgh_�kha\_a^b_��[��D:F�����
\��]Zmkkh\kdbc�bklhqgbd��]��hilbfZevgu_�kbkl_fu�h[jZ[hldb�^ey�\k_o�\b^h\�bklhqgbdh\�

H^gZdh�\�^Zggh_�h[klhyl_evkl\h�y\ey_lky�^hklZlhq�

gh� kbevguf�h]jZgbq_gb_f��ihkdhevdm�kihkh[gh� kms_kl�

\_ggh� khdjZlblv� deZkk� hi_jZlhjh\� hlh[jZ`_gby�� Ij_^�

klZ\e_gb_�`_�hi_jZpbc�\�iZjZf_ljbah\Zgghf�\b^_�����b�

����� ^_eZ_l� \hafh`guf� dZd� \u[hj� aZ^Zggh]h� qbkeZ�[Z�

abkguo�nmgdpbc�\�jZfdZo�hij_^_e_ggh]h�ihjy^dZ�g_eb�

g_cghklb��lZd�b�\\_^_gb_�h]jZgbq_gby�gZ�fZdkbfZevgmx�

g_ebg_cghklv� hi_jZlhjZ� ^bkdj_lgh]h� hlh[jZ`_gby�� <�

blh]_��j_r_gb_�aZ^Zq�kbgl_aZ�hilbfZevguo�fh^meylhjZ�

b� ^_fh^meylhjZ� \hafh`gh� dZd� \� h[s_f� \b^_� �ijb� mkl�

j_fe_gbb� kl_i_gb� g_ebg_cghklb� d� [_kdhg_qghklb��� qlh�

^he`gh�[ulv�ih^h[gh�hilbfZevguf�g_ebg_cguf�kbkl_�

fZf��dZd�ijZ\beh�ljm^gh�j_Zebam_fuf�gZ�ijZdlbd_��lZd�b�

ijb�^hklZlhqgh� ijhba\hevguo� h]jZgbq_gbyo� gZ� qbkeh�b�

ihjy^hd�g_ebg_cghklb�[Zabkguo�nmgdpbc��qlh�ijb\h^bl�

d� kjZ\gbl_evgh� ijhkluf� j_ZebaZpbyf� \ur_hibkZgguo�

ijhp_^mj��

Ebl_jZlmjZ�

��� ;jhgrl_cg� B�G��� K_f_g^y_\� D�:�� KijZ\hqgbd� ih�

fZl_fZlbd_�^ey�bg`_g_jh\�b�mqZsboky�\lmah\�����_�ba^���

bkijZ\e_ggh_�� ±�F��� GZmdZ�� =eZ\gZy� j_^Zdpby� nbabdh�

fZl_fZlbq_kdhc�ebl_jZlmju��������±�����k���

���=jZ^rl_cg�B�K���Ju`bd�B�F��LZ[ebpu�bgl_]jZeh\��

kmff��jy^h\�b�ijhba\_^_gbc��±�F���GZmdZ��������±�������k��

���Imidh\�D�:���DZiZebg�<�B���Xs_gdh� $�&��Nmgdpbh�

gZevgu_�jy^u�\�l_hjbb�g_ebg_cguo�kbkl_f��±�F���GZmdZ��

������±�����k��

���J_ibg�<�=���LZjlZdh\kdbc�=�I��KlZlbklbq_kdbc�kbg�

l_a� ijb� Zijbhjghc� g_hij_^_e_gghklb� b� Z^ZilZpby� bg�

nhjfZpbhgguo� kbkl_f�� ±�F��� Kh\_lkdh_� jZ^bh�� ������ ±�

����k��

��� J_ibg� <�=��� LZjlZdh\kdbc� =�I��� Ke_ihdmjh\� :�:��

Ijh\_jdZ� fgh]hZevl_jgZlb\guo� ]bihl_a� \� mkeh\byo� Zi�

jbhjghc� g_hij_^_e_gghklb� ��� Ijh[e_fu� i_j_^Zqb� bg�

nhjfZpbb��������L������<ui�����K����±����

0$7+(0$7,&$/�02'(/6��

2)�02'8/$725�$1'�'(02'8/$725�:,7+�

121/,1($5�25'(5�35(6&5,%('�
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0DWKHPDWLFDO�PRGHOV�RI�PRGXODWRU�DQG�GHPRGXODWRU�ZLWK�

QRQOLQHDU�RUGHU�SUHVFULEHG�DUH�V\QWKHVL]HG�RQ�EDVLV�RI� IXQF�

WLRQDO�VHULHV��6LJQDO�SURFHVVLQJ�FRPSOH[LW\�HYDOXDWLRQ�LV�DQD�

O\]HG�DW�OHYHO�RI�EDVLV�IXQFWLRQ�TXDQWLW\��
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Ij_^eZ]Z_lky� f_lh^� ihkljh_gby� ijbagZdh\h]h� hibkZgby� h[�

eZkl_c� bah[jZ`_gbc�gZ�hkgh\_� ZgZebaZ� hjb_glZpbc�\_dlhjh\�]jZ�

^b_glZ� bah[jZ`_gby� k� ihfhsvx� f_lh^Z� gZbf_gvrbo� \a\_r_gguo�

d\Z^jZlh\� �f_lh^�:/6)���IhdZaZgh��qlh�^ey�rbjhdh]h� deZkkZ�bah�

[jZ`_gbc� ij_^eZ]Z_fuc� ih^oh^� fh`_l� [ulv� k� mki_ohf� ijbf_g_g�

^ey�j_r_gby�aZ^Zqb�khihklZ\e_gby�dexq_\uo�lhq_d��IhdZaZgh�ij_�

bfms_kl\h� f_lh^Z� :/6)� i_j_^� f_lh^hf� 685)� ijb� ZgZeba_� aZ�

rmfe_gguo�bah[jZ`_gbc��

M>D���������

F?LH>�G:BF?GVRBO�<A<?R?GGUO�D<:>J:LH<�
>EY�:G:EBA:�BAH;J:@?GBC�

IbfZgdbg�>�:���ZkibjZgl��Zkkbkl_gl��dZn_^ju�©Dhfivxl_jgu_�l_ogheh]bb�\�ijh_dlbjh\Zgbb��
b�ijhba\h^kl\_ª�Gb`_]hjh^kdh]h�]hkm^Zjkl\_ggh]h�l_ogbq_kdh]h�mgb\_jkbl_lZ�bf��J�?��:e_dk__\Z���

H�PDLO��GHQLV#SLPDQNLQ�FRP�

�
Dexq_\u_� keh\Z�� f_lh^� gZbf_gvrbo�

\a\_r_gguo� d\Z^jZlh\�� hjlh]hgZevgh_� ij_h[�

jZah\Zgb_��ijbagZdh\h_�hibkZgb_�bah[jZ`_gby��

khihklZ\e_gb_�dexq_\uo�lhq_d��

<\_^_gb_�
>ey� mki_rgh]h� j_r_gby� p_eh]h� jy^Z� aZ^Zq�

dhfivxl_jgh]h�aj_gby�b�jZkihagZ\Zgby�h[jZah\�

g_h[oh^bfh�hkms_kl\e_gb_�hlh[jZ`_gby�bkoh^�

gh]h� fgh`_kl\Z� baf_j_gbc� \� gh\h_� fgh`_kl\h� ijbagZ�

dh\��GZ�k_]h^gyrgbc�^_gv�ijh[e_fZ� ]_g_jZpbb�ijbagZ�

dh\�� hkh[_ggh� gZ� hkgh\_� g_ebg_cguo� ij_h[jZah\Zgbc��

hklZ_lky� hldjulhc�� P_evx� lZdhc� ]_g_jZpbb� y\ey_lky�

khdjZs_gb_�bgnhjfZpbb�h[�ZgZebabjm_fhf�h[t_dl_�^h�

©agZqbfhcª�� g_h[oh^bfhc� ^ey� j_r_gby� dhgdj_lghc� aZ�

^Zqb��

Ih^� ba\e_q_gb_f� ijbagZdZ� [m^_f� ihgbfZlv� hlh[jZ�

`_gb_�I���3�:�4I��]^_�3�±�fgh`_kl\h�baf_j_gbc��fgh`_�
kl\h� \k_o� bah[jZ`_gbc��� 4I� � ±� fgh`_kl\h� ^himklbfuo�
agZq_gbc�ijbagZdZ��>hklZlhqgh�ohjhrh�bamq_gu�f_lh^u�

ba\e_q_gby�gZ�hkgh\_�jZaebqguo�hjlh]hgZevguo�ij_h[�

jZah\Zgbc��lZdbo�dZd�^bkdj_lgh_�ij_h[jZah\Zgb_�Nmjv_�

�>IN��� ^bkdj_lgh_� dhkbgmkgh_� ij_h[jZah\Zgb_� �>DI�� b�

^j���\oh^gh]h�kb]gZeZ��bah[jZ`_gby���

Dhebq_kl\h�ijbagZdh\�klj_fylky�mf_gvrZlv�ih�jy^m�

ijbqbg��H^gZ� ba� gbo� khklhbl� \� ke_^mxs_f��QZklh� ijb�

agZdh\h_� hibkZgb_� bah[jZ`_gby� khklhbl� \� ij_^klZ\e_�

gbb�_]h�\�\b^_�lhqdb�\�1�f_jghf�f_ljbq_kdhf�ijhkljZg�
kl\_��>ey�wnn_dlb\gh]h�ihbkdZ�ih�[hevrhc�[Za_�^Zgguo�

bkihevamxlky�ki_pbnbq_kdb_� kljmdlmju�^Zgguo�� gZijb�

f_j�0�^_j_\vy��K� m\_ebq_gb_f� jZaf_jghklb�ijhkljZg�

kl\Z� kdhjhklv� h[jZ[hldb� aZijhkh\� lbiZ�[eb`Zcrbc� kh�

k_^�beb�N�[eb`Zcrbo�khk_^_c�khdjZsZ_lky�>����@��

Ba\e_q_gb_�ijbagZdh\��
gZ�hkgh\_�hjlh]hgZevguo�ij_h[jZah\Zgbc�

Ba\_klguf� f_lh^hf� ZgZebaZ� kb]gZeZ� y\ey_lky� _]h�

ZgZeba�\�qZklhlghc�h[eZklb�>�@��

JZkkfhljbf� g_dhlhjh_� hjlh]hgZevgh_� ij_h[jZah\Z�

gb_�\oh^gh]h�kb]gZeZ�\�kZfhf�h[s_f�kemqZ_��Imklv�[Q���
ZgZebabjm_fuc�kb]gZe��JZaeh`bf�[Q�ih�[Zabkguf�\_dlh�
jZf�EN��Q��?keb�kb]gZe�khklhbl�ba�1�hlkq_lh\��lh�hg�fh`_l�
[ulv�iheghklvx�hibkZg�1�dhwnnbpb_glZfb�jZaeh`_gby��
BgZq_�]h\hjy��[Q�h^ghagZqgh�\hkklZgh\bf�ih�1�dhwnnb�
pb_glZf��Imklv�[Zabk�%�hjlhghjfbjh\Zg��L��_��__EQ__� ���b�
¢EP��EQ²� ��� �P���Q��� Lh]^Z� ijh_dpbx� kb]gZeZ� gZ� N�c�[Z�
abkguc�\_dlhj�fh`gh�aZibkZlv�ke_^mxsbf�h[jZahf��
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Lh�_klv� ijb� jZaeh`_gbb� kb]gZeZ� ih� hjlh]hgZevghfm�

[Zabkm�fbgbfbabjm_lky�kmffZ�d\Z^jZlh\�jZaghkl_c�dhf�

ihg_gl�kb]gZeZ�b�[Zabkgh]h�\_dlhjZ��mfgh`_ggh]h�gZ�dh�

wnnbpb_gl�jZaeh`_gby��

<� dZq_kl\_� dhfihg_gl� bkdhfh]h� \_dlhjZ� ijbagZdh\�

h[uqgh�bkihevamxlky�.�gbadhqZklhlguo�dhwnnbpb_glh\�
jZaeh`_gby��

F_lh^�gZbf_gvrbo�\a\_r_gguo�d\Z^jZlh\�

Ijb�h[uqghf�hjlh]hgZevghf�jZaeh`_gbb�kb]gZeZ�\k_�

hlkq_lu� \oh^yl� \� ij_h[jZah\Zgb_� k� h^bgZdh\ufb� dhwn�

nbpb_glZfb��l��_��\k_�hlkq_lu�jZ\ghagZqgu��B^__c�ij_^�

eZ]Z_fh]h�f_lh^Z� y\ey_lky� ihkljh_gb_� lZdh]h�ij_h[jZ�

ah\Zgby�� \� dhlhjhf� jZaebqgu_� hlkq_lu� \oh^beb� [u� k�

jZaebqgufb� dhwnnbpb_glZfb� >�@��GZb[hevrbc� \_k�^he�

`_g�[ulv� m�gZb[he__� bgnhjfZlb\guo� mqZkldh\� kb]gZeZ��

gZbf_gvrbc�±�m�gZbf_g__�bgnhjfZlb\guo��

AZ\bkbfhklv� \_ebqbgu� \deZ^Z� g_dhlhjh]h� mqZkldZ�

kb]gZeZ� hl� bgnhjfZlb\ghklb� wlh]h� mqZkldZ� ^hklb]Z_lky�

l_f��qlh�dZ`^uc�ba�dhwnnbpb_glh\�jZaeh`_gby�;N�gZoh�
^blky�iml_f�fbgbfbaZpbb�g_�kmffu�d\Z^jZlh\�hldehg_�

gbc�hlkq_lh\�kb]gZeZ�[Q�b�[Zabkgh]h�\_dlhjZ�EN��Q��Z�iml_f�
fbgbfbaZpbb� kmffu� \a\_r_gguo� d\Z^jZlh\� hldehg_gbc�

±�f_lh^hf�gZbf_gvrbo�\a\_r_gguo�d\Z^jZlh\��FG<D���
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Jbk����beexkljbjm_l�ijh_dpbx�^\mf_jgh]h�kb]gZeZ�gZ�

[Zabkguc�\_dlhj�ijb�h^bgZdh\uo�b�jZaguo� �Z����Z���\_�
kZo�dhfihg_gl�[��b�[���
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IjhZgZebabjm_f�� y\ey_lky� eb� ij_h[jZah\Zgb_� ����
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Ba� ���� b� mkeh\bc�� gZdeZ^u\Z_fuo� gZ� EN��Q�� ke_^m_l��
qlh�\�h[s_f�kemqZ_�ij_h[jZah\Zgb_�g_�y\ey_lky�h[jZ�

lbfuf��G_\hafh`ghklv�ihemq_gby�bkoh^gh]h�kb]gZeZ�ih�

_]h�hlh[jZ`_gbx�\hagbdZ_l�ijb�jZ\_gkl\_�ohly�[u�h^gh�

]h� \_kh\h]h� dhwnnbpb_glZ� gmex�� <� hklZevguo� kemqZyo�

ij_h[jZah\Zgb_�y\ey_lky�h[jZlbfuf��

JZkibr_f�f_lh^�gZbf_gvrbo�\a\_r_gguo�d\Z^jZlh\�

^ey�kmffu�i_j\uo�^\mo�nmgdpbc�OZZjZ��MherZ���<�^Zg�

ghf� kemqZ_� [m^_f� fbgbfbabjh\Zlv� kmffm� \a\_r_gguo�

d\Z^jZlh\�hldehg_gbc�ZgZebabjm_fh]h�kb]gZeZ�b�kmffu�

[Zabkguo�\_dlhjh\��mfgh`_gguo�gZ� dhwnnbpb_glu�jZa�

eh`_gby� ;�� b� ;��� H[hagZqbf� %���Q� �;��Â�_E���Q_� b�

%���Q� �;��Â�_E���Q_��
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Lh�_klv�\�h[s_f�kemqZ_�fbgbfmf�KDH�kb]gZeZ�b�dZ`�

^h]h�ba�\_dlhjh\�;N�Â�EN��Q�ih�hl^_evghklb�g_�khhl\_lkl\m�
_l�fbgbfmfm�KDH�kb]gZeZ�b�kmffu�wlbo�\_dlhjh\��Wlhl�

\u\h^�\Z`_g�^ey�ihgbfZgby�ihke_^mxsbo�jZkkm`^_gbc��

GZ� jbk���� ihdZaZg� ijbf_j� ^bkdj_lgh]h� kb]gZeZ�� _]h�

g_dhlhjhc�\_kh\hc�nmgdpbb�ZQ�b�_]h�ZiijhdkbfZpbb�i_j�
\ufb�^\mfy�nmgdpbyfb�OZZjZ��MherZ���mfgh`_ggufb�gZ�

dhwnnbpb_glu�jZaeh`_gbc�ih�nhjfmeZf�����b������

�
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Jbk�����Z��]jZnbd�ZQ��[��]jZnbd�[Q�b�_]h�jZaeh`_gb_�FGD��imgd�

lbjgZy�ebgby��b�ihke_^h\Zl_evguf�FG<D��kiehrgZy�ebgby��
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Ijb� jZaeh`_gbb� FG<D�� i_j_^� gZoh`^_gb_f� ;��� ba�
ZgZebabjm_fh]h� kb]gZeZ� \uqblZ_lky�;��Â�EN��Q� �ihke_^h�
\Zl_evgZy� ko_fZ� jZaeh`_gby���Hq_\b^gh�� qlh� ijb� jZa�

eh`_gbb�\�khhl\_lkl\bb�k�����\uqblZgb_�baebrg_��A^_kv�

ZQ� ���ijb�Q� �������«������ZQ� ���ijb�Q� ��������«������

Ijbf_g_gb_�FG<D�^ey�ZgZebaZ�bah[jZ`_gbc�

Hij_^_ebf� bah[jZ`_gb_� dZd� ^\mf_jgmx� nmgdpbx�

IP��Q�ijhkljZgkl\_gguo�dhhj^bgZl�P�b�Q��AgZq_gb_�nmgd�
pbb�\�dZ`^hc�lhqd_��aZ^Z\Z_fhc�iZjhc�dhhj^bgZl��khhl�

\_lkl\m_l� bgl_gkb\ghklb� bah[jZ`_gby� \� wlhc� lhqd_�� <�

pbnjh\hf�ij_^klZ\e_gbb�dhhj^bgZlu�P�b�Q�ijbgbfZxl�
^bkdj_lgu_�agZq_gby��P� �����«��+�±����Q� �����«��:�±����

:�b�+�±�rbjbgZ�b�\ukhlZ�bah[jZ`_gby�\�ibdk_eyo��kh�
hl\_lkl\_ggh��

>ey�nmgdpbb� bah[jZ`_gby� \� g_dhlhjhc� lhqd_� �P��Q��
fh`gh� hij_^_eblv� ]jZ^b_gl� dZd� ^\mf_jguc� \_dlhj�

klhe[_p��Dhfihg_glZfb�wlh]h�\_dlhjZ�y\eyxlky�qZklgu_�

ijhba\h^gu_�nmgdpbb� IP��Q� ih�P� b�Q��AgZq_gb_� \_dlhjZ�
]jZ^b_glZ� \� dZ`^hc� lhqd_� fh`gh� ij_^klZ\blv� \� \b^_�

dhfie_dkgh]h� qbkeZ� JP��Q� �JQP��Q���M�Â�JPP��Q�� A^_kv� JP�
khhl\_lkl\m_l�qZklghc�ijhba\h^ghc�\^hev�hkb�P��Z�JQ�²�

qZklghc�ijhba\h^ghc�\^hev�hkb�Q��LZdbf�h[jZahf��nmgd�
pbb� IP��Q�khhl\_lkl\m_l� dhfie_dkgZy�nmgdpby�JP��Q��H[h�
agZqbf� khhl\_lkl\mxsmx� nmgdpbb� JP��Q� dhfie_dkgmx�
fZljbpm�]jZ^b_glh\�dZd�*��Hi_jZpbb�ijhkljZgkl\_ggh]h�
^bnn_j_gpbjh\Zgby� \� pbnjh\hc� h[jZ[hld_� bah[jZ`_�

gbc� hkms_kl\eyxlky� ijb�ihfhsb� k\_jlhd� k�^bnn_j_g�

pbjmxsbfb�fZkdZfb��Hq_\b^gh�� qlh� _keb� jZaf_j� ^bn�

n_j_gpbjmxs_c� fZkdb� 6�î�6�� lh� jZaf_j� fZljbpu��
*�±� �+�±�6������î��:�±�6�������AgZq_gb_� ]jZ^b_glZ�\�dZ`�
^hc�lhqd_�fh`gh�lZd`_�aZibkZlv�q_j_a�_]h�^ebgm�b�m]he�

�^_ckl\bl_evgu_�nmgdpbb�^\mo�i_j_f_gguo�DP��Q�b�3P��Q���
>ey�ijhklhlu�ZgZebaZ�wnn_dlu�i_j_djulby�ijb�^\b�

`_gbb� ^bnn_j_gpbjmxsbo� fZkhd� mqblu\Zlvky� \� ^Zev�

g_cr_f�g_�[m^ml��GZ�jbk����ijb\_^_gh�l_klh\h_�bah[jZ�

`_gb_�b�\bamZebaZpby�Zfieblm^u�ihey�]jZ^b_glZ��

�

Jbk����L_klh\h_�bah[jZ`_gb_��ke_\Z���

\bamZebaZpby�Zfieblm^u�]jZ^b_glZ��kijZ\Z��

JZa^_ebf�dhfie_dkgmx�nmgdpbx�agZq_gbc�]jZ^b_glZ�

bah[jZ`_gby�hl� dhhj^bgZl�gZ� ©kb]gZevgmxª�khklZ\eyx�

smx�� \� dZq_kl\_� dhlhjhc� [m^_f� bkihevah\Zlv� 3P��Q�� b�
©\_kh\mxª� khklZ\eyxsmx�� \� dZq_kl\_� dhlhjhc� [m^_f�

bkihevah\Zlv� DP��Q�� B^_y� ZgZebaZ� hjb_glZpbc� ]jZ^b_g�
lh\�^ey�\u^_e_gby�^_kdjbilhjh\�h[eZkl_c�bah[jZ`_gbc�

g_�gh\Z��jZaebqgu_�ih^oh^u�hibkZgu�\�jZ[hlZo�>������@��

L_i_jv�g_h[oh^bfh�� \h�i_j\uo�� Z^Zilbjh\Zlv�FG<D�

^ey�jZaeh`_gby�Zj]mf_glZ� ]jZ^b_glZ��l�_��^ey�jZaeh`_�

gby� kb]gZeZ� k� h[eZklvx� agZq_gbc� >±�������� Z� \h�\lhjuo��

l�d�� ihemlhgh\h_� bah[jZ`_gb_� y\ey_lky� ^\mf_jguf� kb]�

gZehf�� hibkZggh_� \ur_� ij_h[jZah\Zgb_� h[h[sblv� gZ�

^\mf_jguc�kemqZc��

IhiulZ_fky�ihkljhblv�g_dhlhjh_�hlh[jZ`_gb_�nmgd�

pbb� JP��Q�� dhfiZdlgh� hibku\Zxs__� jZkij_^_e_gb_� hjb�
_glZpbc� ]jZ^b_glZ� \� ij_^_eZo� bkke_^m_fhc� h[eZklb�

bah[jZ`_gby��Ijb�wlhf�^he`gZ�[ulv�mql_gZ�b�Zfieblm^Z�

]jZ^b_glZ��ih^h[eZklb�k�\ukhdbf� agZq_gb_f�Zfieblm^u�

]jZ^b_glZ�^he`gu�\ghkblv�[hevrbc�\deZ^��q_f�ih^h[eZ�

klb�k�fZeuf�agZq_gb_f��

>ey�gZqZeZ�jZkkfhljbf�h^ghf_jguc�kb]gZe�[Q��
;m^_f�bkdZlv�\uoh^ghc�\_dlhj�bkdhfh]h�hlh[jZ`_gby�

\�\b^_�

� �NNN M-$; H[S� �� �����

<g_k_f� g_kdhevdh� aZf_qZgbc� ih� ih\h^m� bkihevam_�

fuo� \� ^Zevg_cr_f� h[hagZq_gbc�� A^_kv� b� ^Ze__� [m^_f�

h[hagZqZlv� DN� �_[N_�� 3N� �DUJ�[N��� $N� �_;N_�� -N� �DUJ�;N���
LZd`_�[m^_f�kqblZlv�dZ`^h_�dhfie_dkgh_�qbkeh�[N�wd\b�
\Ze_glguf�\_dlhjm��

� ������ NNN [[ �� Y �� �����

<� dZq_kl\_� [Zabkguo� \_dlhjh\�fh]ml�[ulv� bkihevah�

\Zgu� [Zabkgu_� \_dlhjZ�>DI�� ^bkdj_lgh]h� ij_h[jZah\Z�

gby�MherZ�b�^j��LZd`_�fh`gh�bkihevah\Zlv�f_lh^�]eZ\�

guo� dhfihg_gl�� GZb[he__� ijhklufb�� k� lhqdb� aj_gby�

h[hkgh\Zgby�� y\eyxlky�nmgdpbb� OZZjZ�� bo� b� [m^_f� bk�

ihevah\Zlv��GZ� jbk���� �ke_\Z�� ihdZaZgu� ]jZnbdb�i_j\uo�

��o�nmgdpbc�OZZjZ��

�

Z��

�

[��

Jbk����Z��]jZnbdb�i_j\uo���o�nmgdpbc�OZZjZ��

[��^\mf_jguc�\ZjbZgl�]jZnbdh\�i_j\uo���o�nmgdpbc�OZZjZ�
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GZc^_f� Zj]mf_gl�-N��>ey� gZqZeZ� g_h[oh^bfh� hi�
j_^_e_gb_� Z^_d\Zlghc� f_ljbdb� ^ey� fgh`_kl\Z� dhf�

ie_dkguo� qbk_e� k� _^bgbqguf� fh^me_f�� <hkihevam_fky�

ij_^klZ\e_gb_f� dhfie_dkguo� qbk_e� \� \b^_� \_dlhjh\� \�

^_dZjlh\hc�kbkl_f_�dhhj^bgZl�b�hij_^_ebf�jZkklhygb_�

f_`^m� ^\mfy� qbkeZfb�� q_j_a� kdZeyjgh_� ijhba\_^_gb_��

GZc^_f� lZdh_� agZq_gb_� m]eZ�\_dlhjZ��ijb� dhlhjhf�fZd�
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i_j\uo�^\mf_jguo�nmgdpbc�OZZjZ��<�^Zevg_cr_f�[m^_f�

gZau\Zlv� hibkZggh_� ij_h[jZah\Zgb_� f_lh^hf� :/6)�

�:HLJKWHG�/HDVW�6TXDUHV�)HDWXUHV���

Wdki_jbf_glZevgu_�bkke_^h\Zgby��
b�kjZ\gbl_evguc�ZgZeba�

GZ� hkgh\_� hibkZggh]h� ij_h[jZah\Zgby�[ue� j_Zebah�

\Zg� Ze]hjblf� ^_kdjbilhjgh]h� hibkZgby� h[eZkl_c��

bah[jZ`_gbc�\�hdj_klghklyo�dexq_\uo�lhq_d�^ey�aZ^Zqb�

bo� khihklZ\e_gby�� KjZ\g_gb_� ijh\h^behkv� k� f_lh^hf�
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Wdki_jbf_gl� klZ\beky� ke_^mxsbf� h[jZahf�� <� dZq_�

kl\_� \oh^guo� ^Zgguo� \uklmiZeb� bah[jZ`_gby� ±� hjb]b�

gZevgu_� b� aZrmfe_ggu_�� k� jZaebqghc�^bki_jkb_c� ]Zmk�

kh\Z�rmfZ��=Zmkkh\�rmf�[ue�\u[jZg�dZd�gZb[he__�qZklh�

\klj_qZxsbcky�gZ�ijZdlbd_��

Ijbf_ju� hjb]bgZevguo� b� aZrmfe_gguo� �1� ������ b�
1� �������bah[jZ`_gbc�ijb\_^_gu�gZ�jbk�����

Dexq_\u_� lhqdb�� jZaf_ju�b� hjb_glZpbb� ZgZebabjm_�

fuo�hdj_klghkl_c�bkdZebkv�ih�hjb]bgZevghfm�bah[jZ`_�

gbx�f_lh^hf��hibkZgguf�\�jZ[hl_� >�@��Hlf_lbf��qlh�hk�

gh\guf� ij_^f_lhf� l_klbjh\Zgby� y\eyehkv� dZq_kl\h�

ij_^eh`_ggh]h� hibkZgby� hdj_klghkl_c� lhq_d�� ihwlhfm�

^ey� qbklhlu� wdki_jbf_glZ� �qlh[u� bkdexqblv� \ebygb_�

Ze]hjblfZ�ihbkdZ� dexq_\uo� lhq_d�� lhqdb� gZ� bkoh^ghf�b�

aZrmfe_gghf� bah[jZ`_gbyo� h^gb� b� l_�`_� ±� gZc^_ggu_�

ih�hjb]bgZevghfm�bah[jZ`_gbx��
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kemqZ_� f_lh^hf�� ij_^eZ]Z_fuf� \� ^Zgghc� jZ[hl_�
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Jbk�����L_klh\u_�bah[jZ`_gby�b�dexq_\u_�lhqdb���

ihemq_ggu_�f_lh^hf�685)�

=jZnbdb�aZ\bkbfhkl_c�ijhp_glZ�g_ijZ\bevgh�khihk�

lZ\e_gguo� dexq_\uo� lhq_d� hl� kj_^g_d\Z^jZlbq_kdh]h�

hldehg_gby� ]Zmkkh\Z�rmfZ� ^ey�f_lh^h\� 685)� b�:/6)�

ijb\_^_gu�gZ�jbk�����
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hl�kj_^g_d\Z^jZlbq_kdh]h�hldehg_gby�]Zmkkh\Z�rmfZ�

Ba� ]jZnbdh\�\b^gh��qlh�gZb[hevrbc�\ub]jur� lhqgh�

klb�hl�bkihevah\Zgby�ij_^eh`_ggh]h�f_lh^Z�^hklb]Z_lky�

ijb�ZgZeba_�kbevgh�aZrmfe_gguo�bah[jZ`_gbc��1�!�������
Ijb�keZ[hf�mjh\g_�rmfh\�f_lh^u�685)�b�:/6)�\�kj_^�

g_f�ihdZau\Zxl�koh`b_�j_amevlZlu��

BlZd�� \� oh^_� wdki_jbf_glh\� [ue� \uy\e_g� jy^� ihab�

lb\guo� b� g_]Zlb\guo� hkh[_gghkl_c� f_lh^Z�� D� fbgmkZf�

f_lh^Z�fh`gh� hlg_klb� ih\ur_ggmx� qm\kl\bl_evghklv� d�

baf_g_gbx�fZkrlZ[Z�ih�h^ghc�ba�hk_c��ijb�ih\hjhl_��'�

kp_gu���D�iexkZf�±�keZ[mx�qm\kl\bl_evghklv�d� ]Zmkkh\m�

rmfm� b� d� jZaebqguf� ]jZ^Zpbhgguf� ij_h[jZah\Zgbyf�

bah[jZ`_gbc��

HibkZgguc�f_lh^�k�mki_ohf�fh`_l�[ulv�bkihevah\Zg�

^ey� ihkljh_gby� ijbagZdh\h]h� hibkZgby� h[eZkl_c� bah�

[jZ`_gbc�\�jZaebqguo�aZ^ZqZo�dhfivxl_jgh]h�aj_gby��\�

lhf�qbke_�\�aZ^Zq_�ihbkdZ�bah[jZ`_gbc�ih�kh^_j`Zgbx��

Ebl_jZlmjZ�

���IbfZgdbg�>��:��Ihkljh_gb_�ijbagZdh\h]h�hibkZgby�

bah[jZ`_gby� gZ� hkgh\_� ZgZebaZ� jZkij_^_e_gby� hjb_g�

lZpbc�\_dlhjh\�]jZ^b_glZ�����BgnhjfZpbhggu_�kbkl_fu�b�

l_ogheh]bb�������L_abku�^hde��±�Gb`gbc�Gh\]hjh^��������

���%D\��+��� 7X\WHODDUV��7��� DQG� 9DQ� *RRO��/�� ��������

685)��6SHHGHG�XS�UREXVW�IHDWXUHV��,Q�1LQWK�(XURSHDQ�&RQ�

IHUHQFH�RQ�&RPSXWHU�9LVLRQ��(&&9��������SS�����������

���%HUFKWROG�6���.HLP��'��$���DQG�.ULHJHO�+��3���������7KH�

;�7UHH��$Q� ,QGH[�6WUXFWXUH� IRU�+LJK�'LPHQVLRQDO�'DWD��3UR�

FHHGLQJV�RI�WKH���QG�,QWHUQDWLRQDO�&RQIHUHQFH�RQ�9HU\�/DUJH�

'DWD�%DVHV��9/'%���%RPED\��,QGLD����±����

���&LDFFLD��3���3DWHOOD��0���DQG�=H]XOD��3�� ��������0�WUHH�

$Q� (IILFLHQW� $FFHVV� 0HWKRG� IRU� 6LPLODULW\� 6HDUFK� LQ� 0HWULF�

6SDFHV��3URFHHGLQJV�RI�WKH���UG�9/'%�&RQIHUHQFH�$WKHQV��

*UHHFH��SS�����±�����

���.H��<��� DQG�6XNWKDQNDU��5�� ��������3&$�6,)7�� D�PRUH�

GLVWLQFWLYH�UHSUHVHQWDWLRQ�IRU�ORFDO�LPDJH�GHVFULSWRUV��,Q�,(((�

&RPSXWHU�6RFLHW\�&RQIHUHQFH�RQ�&RPSXWHU�9LVLRQ�DQG�3DW�

WHUQ� 5HFRJQLWLRQ� �&935¶������� SS�� ���±����� :DVKLQJWRQ��

'&��

���/RZH��'�*����������2EMHFW�UHFRJQLWLRQ�IURP�ORFDO�VFDOH�

LQYDULDQW� IHDWXUHV�� ,Q� 6HYHQWK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�

&RPSXWHU� 9LVLRQ� �,&&9¶����� SS�� ����±������ .HUN\UD��

*UHHFH��

���/RZH��'��*�� �������� 'LVWLQFWLYH� LPDJH� IHDWXUHV� IURP�

VFDOH�LQYDULDQW� NH\SRLQWV�� ,QWHUQDWLRQDO� -RXUQDO� RI� &RPSXWHU�

9LVLRQ����������±�����

���0LNRODMF]\N��.��DQG�6FKPLG��&�� ��������$�SHUIRUPDQFH�

HYDOXDWLRQ�RI�ORFDO�GHVFULSWRUV��,(((�7UDQVDFWLRQV�RQ�3DWWHUQ�

$QDO\VLV�DQG�0DFKLQH�,QWHOOLJHQFH�������������±������

:(,*+7('�/($67�648$5(6��

)25�,0$*(�$1$/<6,6�

3LPDQNLQ�'��

)HDWXUH� GHVFULSWLRQ� EXLOG�XS� PHWKRG� IRU� LPDJH� DUHDV�

EDVHG� RQ� LPDJH� JUDGLHQW� YHFWRUV� RULHQWDWLRQ� DQDO\VLV� E\�

ZHLJKWHG� OHDVW� VTXDUHV� �:/6)�PHWKRG�� LV� SURSRVHG�� ,W� LV�

VKRZQ��WKDW�WKLV�DSSURDFK�FDQ�EH�VXFFHVVIXOO\�DSSOLHG�IRU�WKH�

WDVN� RI� IHDWXUH� SRLQWV�PDWFKLQJ� IRU� D� ODUJH� FODVV� RI� LPDJHV��

7KH� DGYDQWDJH� RI� WKH�:/6)�PHWKRG� RYHU� 685)�PHWKRG� LQ�

WKH�FDVH�RI�QRLV\�LPDJH�DQDO\VLV�LV�VKRZQ��
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qZcgZy�nhjfZ��h[eZklv�aZdjulby��

<\_^_gb_�
D�qbkem�hkgh\guo�aZ^Zq��j_rZ_fuo�>�������@�\�

kbkl_fZo� dhfivxl_jgh]h� aj_gby�� hlghkylky�

>�����@��aZ^Zqb�k_]f_glZpbb�bah[jZ`_gbc�gZ�dhfihg_glu��

ij_^klZ\eyxsb_�jZaebqgu_�h[t_dlu�kp_gu�� aZ^Zqb�ih�

\ur_gby� \bamZevgh]h� dZq_kl\Z� bah[jZ`_gbc�� aZ^Zqb�

h[t_^bg_gby� fgh`_kl\Z� bah[jZ`_gbc� h^ghc� b� lhc� `_�

kp_gu�\�h^gh�iZghjZfgh_�bah[jZ`_gb_��aZ^Zqb�ihemq_�

gby��'�j_dhgkljmdpbc�gZ�hkgh\_�fgh`_kl\Z�kgbfdh\�h^�

gh]h�b�lh]h�`_�h[t_dlZ�F�jZaguo�jZdmjkh\��aZ^Zqb�deZk�

kbnbdZpbb�b�jZkihagZ\Zgby�h[t_dlh\�gZ�bah[jZ`_gbyo��

Wnn_dlb\ghfm�j_r_gbx�\ur_hibkZgguo�aZ^Zq�ij_�

iylkl\m_l�lh��qlh�bah[jZ`_gby��nhjfbjm_fu_�\�jZaebq�

guo� bgnhjfZpbhgguo� kbkl_fZo�� ih^\_j]Zxlky� \ha^_c�

kl\bx� ihf_o�� qlh� aZljm^gy_l� g_� lhevdh� bo� \hkijbylb_�

q_eh\_dhf��gh�b�h[jZ[hldm��dhglmjguc�ZgZeba��jZkihagZ�

\Zgb_�h[t_dlh\��\�Z\lhfZlbq_kdhf�j_`bf_��DZd�ijZ\beh��

\hagbdZxsb_� gZ� bah[jZ`_gbyo� ihf_ob� ghkyl� Z^^blb\�

guc� b� bfimevkguc� oZjZdl_j��Bfimevkgu_�ihf_ob� y\ey�

xlky� qZklguf� kemqZ_f� ZiiebdZlb\guo� ihf_o�� ^_ckl\b_�

dhlhjuo� ijhy\ey_lky� \� aZl_g_gbb� �aZf_s_gbb�� hl^_ev�

guo� mqZkldh\� ihe_agh]h� bah[jZ`_gby� njZ]f_glZfb� kh�

kemqZcghc�Zfieblm^hc��l_dklmjhc��nhjfhc��:iiebdZlb\�

gu_�ihf_ob��:I��k\yaZgu�k�ihy\e_gb_f�jZaebqgh]h�jh^Z�

g_h^ghjh^ghkl_c��ehdZevguo�h[eZkl_c�ZghfZevguo�agZ�

q_gbc��h[eZkl_c�aZdjulby�b�ihjZ`_gguo�mqZkldh\��

Fh^_eb� ZiiebdZlb\guo� ihf_o�fh]ml� bkihevah\Zlvky�

dZd�ijb�jZajZ[hld_�Ze]hjblfh\��gZijZ\e_gguo�gZ�bo�mkl�

jZg_gb_�� lZd� b� ijb� j_r_gbb� ^jm]bo� aZ^Zq�� gZijbf_j��

aZ^Zqb� k_]f_glZpbb� h[eZdh\� gZ� bah[jZ`_gbyo� >�@�� Ijb�

fh^_ebjh\Zgbb�ZiiebdZlb\guo�ihf_o�\Z`gu�ke_^mxsb_�

oZjZdl_jbklbdb��iehsZ^v� ]_g_jbjm_fuo� aZdjulbc��nhj�

fZ�ihf_o� �bahljhigZy��ZgbahljhigZy���g_j_]meyjghklv�b�

k\yaghklv�nhjfu�� �ijhajZqghklv�ihf_ob��G_^hklZldZfb�

h^gbo� Ze]hjblfh\� >��� �@� y\ey_lky� hlkmlkl\b_� \hafh`gh�

klb�hij_^_eblv�kl_i_gv�ijhajZqghklb�aZdjulby��aZjZg__�

aZ^Zlv�_]h�iehsZ^v��Z� lZd`_�h]jZgbq_gghklv�\hafh`gh�

kl_c� ih�fh^_ebjh\Zgbx�nhjfu��>jm]b_� Ze]hjblfu�fh�

^_ebjh\Zgby�ZiiebdZlb\guo�ihf_o��gZijbf_j�>�@��iha\h�

eyxl�aZjZg__�hij_^_eylv�iehsZ^v�ehdZevguo�aZdjulbc��

h^gZdh�^ey�[hevrbo�agZq_gbc�iehsZ^_c�hgb�]_g_jbjmxl�

ehdZevgu_� aZdjulby�� [ebadb_� ih�nhjf_� d� weebikm� beb�

djm]m��lh�_klv�g_�iha\heyxl�ihemqZlv�ihf_ob�k�^hklZlhq�

gh� kemqZcghc� nhjfhc�� <� kms_kl\mxs_c� ebl_jZlmj_� \�

g_^hklZlhqghc� kl_i_gb� jZkkfZljb\Zeky� \hijhk� ]_g_jZ�

pbb�ihemijhajZqguo�ZiiebdZlb\guo�ihf_o��K�p_evx�j_�

r_gby�hibkZgguo�aZ^Zq�\�^Zgghc�jZ[hl_�jZkkfZljb\Z_l�

ky�h[h[s_ggZy�fh^_ev�]_g_jZpbb�ZiiebdZlb\guo�ihf_o��

iha\heyxsZy�kha^Z\Zlv�ehdZevgu_�aZdjulby�ijhba\hev�

ghc�iehsZ^b�b�kemqZcghc�nhjfu�k�h^gh\j_f_gguf�^hk�

lb`_gb_f�wnn_dlZ�ihemijhajZqghklb��

H[h[s_ggZy�fh^_ev�]_g_jZpbb��
ZiiebdZlb\guo�ihf_o�kemqZcghc�nhjfu��
k�jZaebqghc�kl_i_gvx�ijhajZqghklb�

:iiebdZlb\gh_� bkdZ`_gb_� oZjZdl_jbam_lky� \ha^_ckl�

\b_f� \� hl^_evguo� h[eZklyo� bkoh^gh]h� bah[jZ`_gby� b�

ijb\h^bl� d� ©aZf_s_gbxª� __� we_f_glh\� g_bgnhjfZlb\�

gufb�njZ]f_glZfb�^jm]hc�ijbjh^u��<�dZq_kl\_�bkoh^ghc�

fh^_eb� gZ[ex^Z_fh]h� bah[jZ`_gby� \� ijbkmlkl\bb� :I�

[m^_f�jZkkfZljb\Zlv�_]h�ij_^klZ\e_gb_�dZd�j_ZebaZpbb�

kemqZcgh]h� ihey�� aZ^Zggh]h� gZ� d\Z^jZlghc� ^bkdj_lghc�

k_ld_��
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[bgZjgh_�kemqZcgh_�ihe_��hij_^_eyxs__�jZkiheh`_gb_�
ehdZevguo� h[eZkl_c� aZdjulby� k� ex[ufb� iZjZf_ljZfb�

i_jbh^bqghklb�� iehsZ^b� b� nhjfu� � �̀���^���� �\[ ���

���� \[ �±� kemqZcgh_� ihe_� Z^^blb\gh]h� rmfZ�
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������^ [[5\[\[0 � Q
�

�
\\ � ��� ��� \[Z �±� kemqZcgh_� ihe_�� oZjZdl_jbamxs__�

agZq_gb_� yjdhklguo� oZjZdl_jbklbd� we_f_glh\� h[eZkl_c�
aZdjulby��ZiiebdZlb\ghc�ihf_ob���Dhgdj_lgh_�hij_^_e_�
gb_� :I� ij_^iheZ]Z_l� aZ^Zgb_� fh^_eb� jZaf_s_gby� b�
nhjfu� h[eZkl_c� aZdjulby�� Z� lZd`_� klZlbklbq_kdb_� oZ�

jZdl_jbklbdb� ��� \[Z ��Ihe_� ��� \[Z �fh`_l� [ulv� \u[jZ�

gh� ijhba\hevguf� �gZijbf_j�� dZd� ]Zmkkh\kdh_� kemqZcgh_�
ihe_��� ihwlhfm� \� ^Zevg_cr_f�fu� khkj_^hlhqbf� \gbfZ�

gb_�gZ�ijhp_^mj_�]_g_jZpbb�ihey� ��� \[K ��

;m^_f� jZkkfZljb\Zlv� j_ZebaZpbx� :I� dZd� kh\hdmi�

ghklv�ehdZevguo�h[eZkl_c�aZdjulby� �EHA��±�iyl_g�g_dh�

lhjhc�nhjfu� b� l_dklmju�� aZf_sZxsbo�njZ]f_glu� bah�

[jZ`_gby� b� mgbqlh`Zxsbo� ihe_agmx� bgnhjfZpbx��Ijb�

]_g_jZpbb� dZ`^hc� j_ZebaZpbb� :I� ij_^eZ]Z_lky� \u^_�
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eblv�^\Z�wlZiZ��wlZi� ]_g_jZpbb� lZd�gZau\Z_fuo�ihjh`�

^Zxsbo�lhq_d�±�mkeh\guo�p_gljh\�EHA��b�wlZi� ]_g_jZ�

pbb�nhjfu�b�l_dklmju�:I�\�ij_^_eZo�dZ`^hc�EHA���

Ijhp_kk�ihy\e_gby�ihjh`^Zxsbo�lhq_d�[m^_f�hib�

ku\Zlv� imZkkhgh\kdbf� ihlhdhf�EHA� k� aZ^Zgghc� bgl_g�

kb\ghklvx�/ ��<�khhl\_lkl\bb� k� wlbf�� dhebq_kl\h� lZdbo�

lhq_d�\�h[eZklb�bah[jZ`_gby�iehsZ^vx�9 �ih^qbgy_lky�

jZkij_^_e_gbx�
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Ijb�wlhf�\_jhylghklv�ihy\e_gby�ihjh`^Zxs_c�lhqdb�\�
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Nbabq_kdbc� kfuke� ih^h[ghc� fh^_eb� hq_\b^_g�� ih�

jh`^Zxsb_� lhqdb� jZ\gh\_jhylgh� jZkij_^_e_gu� \� h[�

eZklb� bah[jZ`_gby�� ijb� wlhf� iZjZf_lj� / �iha\hey_l�

mijZ\eylv� dhebq_kl\hf� lZdbo� lhq_d� b� khhl\_lkl\mxsbo�

bf�EHA��

>Ze__� ^ey� dZ`^hc� ihjh`^Zxs_c� lhqdb� \\_^_f� kem�

qZcgmx� p_ehqbke_ggmx� \_ebqbgm� Q �� agZq_gby� dhlhjhc�
hij_^_eyxl�iehsZ^b�EHA��h[jZamxsboky�\�hdj_klghklb�

ihjh`^Zxsbo� lhq_d�� Ijb� aZ^Zgbb� Q �fh`_l� bkihevah�

\Zlvky� ex[hc� aZdhg� jZkij_^_e_gby�� gZijbf_j� \� >��� �@�

ij_^eZ]Z_lky� bkihevah\Zlv� imZkkhgh\kdbc� aZdhg� jZk�

ij_^_e_gby� k� aZ^Zgghc� bgl_gkb\ghklvx�O ��Ijb� wlhf� k�

mq_lhf�ijbkmlkl\by�ihjh`^Zxs_c�lhqdb�
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]^_� 6 �±�bf__l�kfuke�kj_^g_c�iehsZ^b�EHA��K�mq_lhf�

wlh]h� j_amevlbjmxsbc� ijhp_kk� h[jZah\Zgby� :I� fh`_l�
jZkkfZljb\Zlvky�dZd�fZjdbjh\Zgguc��beb�keh`guc�imZk�
khgh\kdbc�ijhp_kk��]^_�k�dZ`^hc�lhqdhc�ijhklh]h�ihlhdZ�
k\yaZgZ� kemqZcgZy� \_ebqbgZ�� hij_^_eyxsZy� iehsZ^v�
ehdZevghc�h[eZklb�aZdjulby���

L_i_jv� ih^jh[gh� jZkkfhljbf� ij_^eZ]Z_fuc� h[h[�

s_gguc� Ze]hjblf� ]_g_jZpbb�nhjfu� ZiiebdZlb\ghc� ih�

f_ob�^ey�dZ`^hc�ihemq_gghc�ihjh`^Zxs_c�lhqdb��:e]h�

jblf� ijbf_gy_lky� ^ey� ]_g_jZpbb�nhjfu� dZ`^h]h� EHA�

hl^_evgh�� lh� _klv�ihf_oZ�ij_^klZ\ey_lky� dZd� kmi_jih�

abpby� g_aZ\bkbfh� k]_g_jbjh\Zgguo� ehdZevguo� aZdju�

lbc�� :e]hjblf� [Zabjm_lky� gZ� ihke_^h\Zl_evghf� gZjZ�

sb\Zgbb� bkdZ`_gghc� h[eZklb� \hdjm]� dZ`^h]h� p_gljZ�

ehdZevgh]h� aZdjulby� iml_f� \u[hjZ� gh\uo� bkdZ`_gguo�

ibdk_e_c�� ]jZgbqZsbo� k� m`_� bkdZ`_ggufb��<� klZg^Zjl�

ghf�j_`bf_�]_g_jZpbb�:I� >����@��\�khhl\_lkl\bb�k�fh^_�

evx� �����^ey�dZ`^h]h�ibdk_ey�\\h^ylky�khklhygby��bkdZ�

`_g�±�g_�bkdZ`_g����beb�����>ey�lh]h�qlh[u�ihemqblv�[h�

e__�keh`gu_�nhjfu�EHA��h[eZ^Zxsb_�k\hckl\hf�ihem�

ijhajZqghklb�� hlghkbl_evgu_� agZq_gby� dhlhjhc� \Zjvb�

jmxlky� \� bgl_j\Ze_� >���@�� ^Zgguc� ih^oh^� g_h[oh^bfh�

jZkrbjblv�aZ�kq_l�mkeh`g_gby�kljmdlmju�fh^_eb��Ij_^�

iheZ]Z_lky��qlh� ]_g_jZpby�nhjfu� ihf_ob� ijhba\h^blky�

gZ�[_kdhg_qghc�d\Z^jZlghc�j_r_ld_��DZ`^hfm�maem�khhl�

\_lkl\m_l� _]h� agZq_gb_� ijhajZqghklb� @���>���Ö �ML, �� gZ�

hkgh\_�dhlhjh]h�nhjfbjm_lky�ihe_ ��� \[K ��

<�ijhp_kk_�]_g_jZpbb�bf_lv�^_eh�kh�agZq_gbyfb�ijh�

ajZqghklb�gZijyfmx�g_�\k_]^Z�m^h[gh��\�qZklghklb��ba�aZ�

lh]h��qlh�agZq_gby�f_gvrb_���b�[hevrb_���g_�^himkdZxl�

ky��J_rblv�^Zggmx�ijh[e_fm�fh`gh�\\_^y�^hihegbl_ev�

gmx� \_ebqbgm� 5ML, ���� �� h^ghagZqgh� k\yaZggmx� k�

���Ö ML, �g_dhlhjuf�hlh[jZ`_gb_f�0 ��GZijbf_j��\�jheb�

��� ML, �fh`_l� \uklmiZlv� dhgp_gljZpby� \_s_kl\Z�nbab�

q_kdhc�kj_^u��aZdju\Zxs_c�bah[jZ`_gb_�\�^Zgghf�mae_�

j_r_ldb��LZd��^ey� kemqZy� aZdjulby� bah[jZ`_gbc� h[eZq�

gufb� h[jZah\Zgbyfb�� agZq_gby� , �fh]ml� hij_^_eylvky�

agZq_gbyfb� \ukhlu� �lhesbgu�� h[eZdZ� ih� dZ`^hc� dhg�

dj_lghc� dhhj^bgZl_�� Fh`gh� ij_^iheh`blv� ke_^mxs__��

_keb� \� g_dhlhjhc� lhqd_�kdhgp_gljbjh\Zgh� agZqbl_evgh_�

dhebq_kl\h�\_s_kl\Z��lh�^ZggZy�kblmZpby�^he`gZ�ih\u�

rZlv�h`b^Z_fmx�dhgp_gljZpbx�\_s_kl\Z�b�^ey�[ebae_�

`Zsbo� lhq_d��>ey� mq_lZ� mdZaZgguo�nZdlhjh\� ��� ML, �hi�

j_^_ey_lky�dZd�kemqZcgZy�\_ebqbgZ�k�mkeh\guf�jZkij_�

^_e_gb_f� ���_�a��� ML,[SML, ,
�� hljZ`Zxsbf� aZ\bkb�

fhklv�agZq_gbc�ijhajZqghklb�:I�\�^Zgghc�lhqd_�hl�hdjm�

`Zxsbo�lhq_d���

<� ijhp_kk_� gZjZsb\Zgby�h[eZklb� aZdjulby�\� bl_jZ�

lb\ghf� j_`bf_� gZ� dZ`^hf� rZ]_� ijhba\h^blky� \u[hj�

ke_^mxs_]h�maeZ�^ey� bkdZ`_gby��Ijb� wlhf�\_jhylghklv�

\u[hjZ�kqblZ_lky�g_gme_\hc�^ey�_s_�g_bkdZ`_gguo�ma�

eh\�� dhlhju_� ihiZ^Zxl� \� g_dhlhjmx� fZkdm� jZkrbj_gby�

8 ��jbk�� ���� FZkdZ� bkihevam_lky� ke_^mxsbf� h[jZahf��

K\hbf� p_gljhf� �q_jguc� p\_l�� hgZ� ihf_sZ_lky� gZ� m`_�

bkdZ`_gguc� ibdk_ev�� <k_� g_bkdZ`_ggu_� ibdk_eb�� ihiZ�

^Zxsb_� \� ahgm� jZkrbj_gby� fZkdb� �k_juc� p\_l��� klZgh�

\ylky� dZg^b^ZlZfb� gZ� bkdZ`_gb_�� Ijbf_g_gb_� ^Zgghc�

fZkdb�dh�\k_f�bkdZ`_gguf�ibdk_eyf�iha\hey_l�ihemqblv�

dhhj^bgZlu� \k_o� ihl_gpbZevguo� dZg^b^Zlh\� gZ� bkdZ`_�

gb_�gZ�^Zgghf�rZ]_�bl_jZpbb���

�

Jbk�����Ijbf_ju�fZkdb�jZkrbj_gby�8 �\\_jom��b�j_amevlZlu�

__�ijbf_g_gby�d�bkdZ`_gguf�ibdk_eyf�gZ�g_dhlhjhf�wlZi_�

bl_jZpbb��\gbam���ke_\Z���fZkdZ�
�8 ��kijZ\Z���fZkdZ�

�8 �

Ijhkl_crbc� kihkh[� hij_^_e_gby� ke_^mxs_]h� bkdZ�

`Z_fh]h�maeZ�khklhbl�\�kemqZcghf�\u[hj_�h^gh]h�ba�ma�

eh\� fgh`_kl\Z� ihl_gpbZevguo� dZg^b^Zlh\�� kqblZy� bo�

jZ\gh\_jhylgufb�� Gh�� lZd� dZd� ^Zgguc� ih^oh^� y\ey_lky�
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h]jZgbq_gguf�b�\_^_l�d�kgb`_gbx�kl_i_gb�g_j_]meyjgh�

klb�nhjfu�EHA��eh]bqg__�\hkihevah\Zlvky�^jm]bf�ih^�

oh^hf��DZ`^hfm�we_f_glm�fgh`_kl\Z�dZg^b^Zlh\�gZ�bk�

dZ`_gb_� klZ\blky� \� khhl\_lkl\b_� h[gh\ey_fZy� gZ� dZ`�

^hf�rZ]_� \_ebqbgZ� ��� MLSGLVWRUWLRQ �� hij_^_eyxsZy� \_jh�

ylghklv� _]h� \u[hjZ�� AgZq_gby� ^Zggh]h� jZkij_^_e_gby�

fh]ml�i_j_kqblu\Zlvky�gZ�hkgh\_�agZq_gbc�ihey� , ��h^�
gZdh� gZb[hevrZy� ]b[dhklv� ^hklb]Z_lky�� _keb� hl^_eblv�

agZq_gby�� \ebyxsb_� gZ� ijhajZqghklv�� hl� agZq_gbc��

\ebyxsbo� gZ�nhjfm�� K� wlhc� p_evx� \\h^blky� ihe_�' ��

hij_^_e_ggh_� \� maeZo� j_r_ldb� b� kh^_j`Zs__� \kx� bg�

nhjfZpbx�� lj_[m_fmx�^ey� i_j_kq_lZ� �_�� 'MLSGLVWRUWLRQ ��

H^gbf� ba� ijhkl_crbo� kihkh[h\� aZ^Zgby� ' �y\ey_lky�

ke_^mxsbc� ih^oh^��Fh`gh� iheh`blv��qlh� dZ`^uc� bkdZ�

`_gguc� we_f_gl� j_r_ldb� ]_g_jbjm_l� \hdjm]� k_[y��

gZijZ\e_ggh_�beb�g_gZijZ\e_ggh_�bkdZ`Zxs__�\ha^_c�

kl\b_�� m\_ebqb\Zxs__� \_jhylghklb� bkdZ`_gby� hdjm�

`Zxsbo�_]h�we_f_glh\��Lh]^Z��^ey�dZ`^h]h�maeZ� ��� ML' �

fh`_l� \dexqZlv� dZd� h^gh� agZq_gb_�� oZjZdl_jbamxs__�

kbem� g_gZijZ\e_ggh]h� bkdZ`Zxs_]h� \ha^_ckl\by���

lZd� b� g_kdhevdh�� oZjZdl_jbamxsbo� kbem� b� gZijZ\e_gb_�

bkdZ`Zxs_]h�\ha^_ckl\by��>Ze__�\�dhgdj_lguo�Ze]hjbl�

fZo�� ijb\_^_gguo� \� jZ[hl_�� bkihevam_lky� h^gh� agZq_�

gb_�� l�_�� ' �y\ey_lky� kdZeyjguf�� AgZq_gby� ��� ML' ��

hij_^_eyxlky� gZ� \_jhylghklghc� hkgh\_��

�������_�a MLML,'[S'�L�M� '
�� >ZggZy� aZibkv� hljZ`Z_l�

lh��qlh�kbeZ�bkdZ`Zxs_]h�\ha^_ckl\by�maeZ�fh`_l�aZ\b�

k_lv� lhevdh� hl� agZq_gby� dhgp_gljZpbb� ©\_s_kl�

\Zª ��� ML, \� ^Zgghc� lhqd_�� AZ\bkbfhklv� hl� hklZevguo�

agZq_gbc� , \� ^jm]bo� lhqdZo� g_� mqblu\Z_lky�� Ijb� wlhf�
kbeZ�b�gZijZ\e_gb_�bkdZ`Zxs_]h�\ha^_ckl\by�\�^Zgghf�

mae_�fh]ml� aZ\bk_lv� hl� khhl\_lkl\mxsbo� \_ebqbg� \� kh�

k_^gbo� maeZo��^ey�q_]h�\\h^blky� aZ\bkbfhklv� hl� agZq_�

gbc�ihey�' �hklZevguo�maeh\��Dhhj^bgZlu� ��� ML �\�ijb�

\_^_gguo� mkeh\guo� jZkij_^_e_gbyo� fh`gh� bkihevah�

\Zlv�g_�lhevdh�^ey�bg^_dkZpbb�ihabpbb�maeh\��gh�b�^ey�

fh^_ebjh\Zgby� g_h^ghjh^ghklb� \\_^_gguo� kemqZcguo�

ihe_c��

K�mq_lhf�ijb\_^_gguo�h[hkgh\Zgbc��h[sbc�Ze]hjblf�

]_g_jZpbb� nhjfu� ehdZevguo� aZdjulbc� hlghkbl_evgh�

ihjh`^Zxs_c� lhqdb� �\� khhl\_lkl\bb� k� jZajZ[hlZgghc�

fh^_evx��ijb\_^_g�gZ�[ehd�ko_f_�jbk�� ���>Zgguc�Ze]h�

jblf� iha\hey_l� h^gh\j_f_ggh� fh^_ebjh\Zlv� ijhajZq�

ghklv�� nhjfm�� Z� lZd`_� aZ\bkbfhklv� f_`^m� nhjfhc� b�

ijhajZqghklvx�ZiiebdZlb\ghc�ihf_ob��

<� h[s_f� kemqZ_�� m`_� k]_g_jbjh\Zggu_� agZq_gby�

', � �^ey�bkdZ`_gguo�maeh\�fh]ml�f_gylvky�\�ijhp_kk_�

ihke_^mxs_]h� \uiheg_gby� Ze]hjblfZ��H^gZdh� wlh� \gh�

kbl� ^hihegbl_evgu_� keh`ghklb� b� m\_ebqb\Z_l� h[t_f�

\uqbke_gbc�aZ�kq_l�g_h[oh^bfhklb�i_j_kq_lZ�agZq_gbc�

m`_� bkdZ`_gguo� ibdk_e_c� gZ� dZ`^hf� rZ]_� Ze]hjblfZ��

Ihwlhfm�\�ij_^eZ]Z_fhc�fh^_eb�^Zggu_�baf_g_gby�b]�

ghjbjmxlky�b�agZq_gby� ', � �kqblZxlky�g_baf_ggufb�hl�

rZ]Z�d�rZ]m��

>ey� bgbpbZebaZpbb� Ze]hjblfZ� g_h[oh^bfh� \u[jZlv�

ihjh`^Zxsmx� lhqdm� ±� mkeh\guc� p_glj� ihf_ob� k��

dhhj^bgZlZfb� ��� ML ��hlghkbl_evgh�dhlhjhc�[m^_l�ijhba�

\h^blvky� ]_g_jZpby� nhjfu� ehdZevgh]h� aZdjulby���

gZqZevgu_� jZkij_^_e_gby� ��_�a��� � ML[SML, , �b�

�� � �a � _ � � �� � �
'

' L M S [ , L M L M ^ey� p_gljZ� ihf_ob�� Z� lZd`_�

mkeh\b_� hklZgh\Z�� gZijbf_j�� agZq_gb_� fZdkbfZevgh]h�

dhebq_kl\Z�bkdZ`_gguo�ibdk_e_c��iehsZ^v�EHA���

Ih� aZ\_jr_gbb� jZ[hlu� Ze]hjblfZ� \hafh`gh� \uihe�

g_gb_�jZaebqghc�ihklh[jZ[hldb��gZijbf_j��k]eZ`b\Zgb_��

fZkrlZ[bjh\Zgb_�� ih\hjhlu�� k� l_f� qlh[u� ^hklbqv� `_�

eZ_fuo�klZlbklbq_kdbo�oZjZdl_jbklbd��

�

Jbk�����;ehd�ko_fZ�h[h[s_ggh]h�Ze]hjblfZ�]_g_jZpbb��

ZiiebdZlb\guo�ihf_o�gZ�bah[jZ`_gbyo�

AgZq_gby� ��� MLK �gZ� hkgh\_� agZq_gbc� ijhajZqghklb�

���Ö ML, �fh`gh�hij_^_eblv�^\mfy�jZaebqgufb�kihkh[Zfb��

Kh]eZkgh� i_j\hfm� kihkh[m�� agZq_gb_� \_jhylghklb� bkdZ�

`_gby�mklZgZ\eb\Z_lky�eb[h� ���eb[h� ���gZ�hkgh\_�kjZ\�

g_gby ���Ö ML, �kh� agZq_gb_f� jZ\ghf_jgh� jZkij_^_e_gghc�

kemqZcghc�\_ebqbgu��ijbgbfZxs_c�agZq_gby�\�bgl_j\Z�

e_�>���@��

�
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<�^Zgghf�kemqZ_�ihf_oZ�iheghklvx�aZf_sZ_l�agZq_�

gby� bkdZ`_gguo� ibdk_e_c�� Kh]eZkgh� \lhjhfm� kihkh[m��

ihf_oZ�ijhklh�kf_rb\Z_lky�k�bah[jZ`_gb_f��

����Ö��� ML,ML  K � ����

<lhjhc� kihkh[� y\ey_lky� klZg^Zjlguf� ih^oh^hf� \�

dhfivxl_jghc� ]jZnbd_�b�rbjhdh�bkihevam_lky�\�jZaebq�

guo� kj_^Zo� �gZijbf_j�� \� 9LVXDO6WXGLR��^ey�fh^_ebjh\Z�
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gby� ijhajZqghklb�� DZd� ijZ\beh�� hg� j_Zebam_lky� iml_f�

^h[Z\e_gby� q_l\_jlh]h� dZgZeZ� �d� hkgh\guf� lj_f� dZgZ�

eZf��±�dZgZeZ�ZevnZ�agZq_gbc��

Ke_^m_l�hlf_lblv��qlh�\lhjhc�kihkh[�g_�kh\k_f�lhq�

gh� khhl\_lkl\m_l� deZkkbq_kdhfm� hij_^_e_gbx� ZiiebdZ�

lb\ghc�ihf_ob��h^gZdh�ijbf_g_gb_�^Zggh]h�ihgylby�hi�

jZ\^u\Z_lky�l_f��qlh�hg�y\ey_lky�ij_^_evguf�kemqZ_f�

i_j\h]h� kihkh[Z� ijb� mf_gvr_gbb� jZaf_jZ� yq__d� ^bk�

dj_lghc�j_r_ldb��Ijb�wlhf�bgl_gkb\ghklb�bah[jZ`_gby�

b� ihf_ob� gZqbgZxl� keb\Zlvky�� b� ^hklb]Z_lky� wnn_dl��

oZjZdl_jguc�^ey�i_j\h]h�kihkh[Z�fh^_ebjh\Zgby�bkdZ�

`_gby��BeexkljZpb_c�wlh]h�fh]ml�kem`blv�ijb\_^_ggu_�

^Ze__� beexkljZlb\gu_� ijbf_ju�� Ijb[eb`Zy� b� m^Zeyy�

bah[jZ`_gby��fh`gh�\b^_lv��qlh�ijb�^hklZlhqghc�kl_i_�

gb� m^Ze_gghklb�� jZaebqgu_� kihkh[u� ^Zxl� ijbf_jgh�

h^bgZdh\uc�wnn_dl��

QZklgu_�Ze]hjblfu�]_g_jZpbb��
ZiiebdZlb\guo�ihf_o��
k�jZaebqghc�kl_i_gvx�ijhajZqghklb�

<� >�@� [ue� ij_^eh`_g� Ze]hjblf� nhjfbjh\Zgby� bah�

ljhiguo�iyl_g�kemqZcghc�nhjfu��iehsZ^v�dhlhjuo�ih^�

qbgy_lky� aZ^Zgghfm� jZkij_^_e_gbx�� GZ� i_j\hf� rZ]_�

^ey�ihjh`^Zxs_c� lhqdb�EHA� bkdZ`Z_lky� h^bg�[eb`Zc�

rbc� d� __�p_gljm�ibdk_ev��>Ze__�� gZ� dZ`^hf�rZ]_� bkdZ�

`Z_lky� h^bg� ijbfudZxsbc� d� jZg__� ihemq_gghfm� h[jZ�

ah\Zgbx� ibdk_ev�� dhlhjuc� \u[bjZ_lky� jZ\gh\_jhylgh�

kj_^b� \k_o� lhq_d�� h[jZamxsbo� ]jZgbpm� wlh]h� h[jZah\Z�

gby�� MdZaZgguc� ijhp_kk� ijh^he`Z_lky� ^h� ^hklb`_gby�

aZ^Zggh]h�agZq_gby�iehsZ^b�EHA����

>ZgZy�fh^_ev�fh`_l�[ulv�ihemq_gZ�dZd�qZklguc�kem�

qZc� ij_^eZ]Z_fh]h� h[h[s_ggh]h� Ze]hjblfZ�� _keb�iheh�

`blv�� ������_���_�� �  [ML,[SML[S ,, G �� ]^_� ��[G �±�

^_evlZ� nmgdpby� >bjZdZ�� <_jhylghklv� �_�� 'MLSGLVWRUWLRQ �

fh`gh�kqblZlv�h^bgZdh\hc�^ey�\k_o�g_bkdZ`_gguo�ibd�

k_e_c��khk_^kl\mxsbo� �\�khhl\_lkl\bb�k�fZkdhc�jZkrb�

j_gby�8 ��k�m`_�bkdZ`_ggufb�ibdk_eZfb��

�
�

�_��
��WGLVWRUWLRQ

1
'MLS  � ����

]^_�
��W1 �±� dhebq_kl\h� we_f_glh\�dZg^b^Zlh\� gZ� bkdZ�

`_gb_� gZ�rZ]_� W ��Ihe_� ��� ML' �iheZ]Z_lky� kdZeyjguf��

Z� _]h� agZq_gby� hij_^_eyxl�� bkdZ`_g� beb� g_l� aZ^Zgguc�
ibdk_ev�� HklZevgu_� iZjZf_lju� b]ghjbjmxlky�� Ijbf_j�
]_g_jZpbb�ihf_o��\�khhl\_lkl\bb�k�^Zgguf�Ze]hjblfhf��
ijb\_^_g�gZ�jbk���Z��

JZkkfhljbf�jZaebqgu_�dhf[bgZpbb�iZjZf_ljh\�^Zg�

gh]h�qZklgh]h�Ze]hjblfZ��FZkdm�jZkrbj_gby�[m^_f�kqb�

lZlv� nbdkbjh\Zgghc� b� iheh`bf� __� jZ\ghc� �8 ��jbk�� ���

ke_\Z���<�bkoh^ghf�\ZjbZgl_�Ze]hjblfZ�g_�\uihegy_lky�

gbdZdhc� ihklh[jZ[hldb�� <\_^_f� ^hihegbl_evgmx� ih�

klh[jZ[hldm��aZdexqZxsmxky�\�k]eZ`b\Zgbb�ihemqZ_fh�

]h�ihey , �]Zmkkh\uf�nbevljhf��Wlh�iha\hey_l�^h[blvky�
wnn_dlZ� ijhajZqghklb� gZ� djZyo� bkdZ`_gby�� Ijbf_j�

k]eZ`b\Zgby�ihf_ob�ijb�jZaf_j_�hdgZ�nbevljZ���[���b�

^bki_jkbb� ]Zmkkh\Z�nbevljZ�� jZ\gh]h� ����� ijb\_^_g� gZ�

jbk���[���AZf_lbf��qlh�agZq_gb_���khhl\_lkl\m_l�iheghc�

g_ijhajZqghklb�� �� ±� iheghc� ijhajZqghklb�� Khhl\_lkl�

\_ggh��q_f�yjq_�ibdk_ev��l_f�gb`_�kl_i_gv�_]h�ijhajZq�

ghklb��

�

Jbk�����Ijbf_ju�]_g_jbjm_fuo�ehdZevguo�h[eZkl_c�aZdjulby�

�iehsZ^v�±�����ibdk_e_c��

>h� l_dms_]h� fhf_glZ� kqblZehkv�� qlh� ���_� ML,[S, �

^Z_l�g_gme_\mx�\_jhylghklv� lhevdh� agZq_gbx� ���Ihijh�

[m_f�mkeh`gblv�^Zggh_�jZkij_^_e_gb_���

Imklv�
[HML,[SML[S ,,

��  OO���_���_�� �� Ih�

eh`bf� � O ��<� ^Zgghf� kemqZ_� agZq_gby� ��� ML, �[hev�

r_�g_�ijbgZ^e_`Zl�bgl_j\Zem� >���@��Ihwlhfm��ihke_�\u�

iheg_gby� k]eZ`b\Zgby� ]Zmkkh\uf�nbevljhf�� \k_� agZq_�

gby�� ij_\urZxsb_� ��� iheh`bf� jZ\gufb� ��� J_amevlZl�

]_g_jZpbb�ihdZaZg�gZ�jbk���\��

Ijbf_j� ^jm]h]h� \ZjbZglZ� \u[hjZ� iZjZf_ljZ�� aZdex�

qZxsbcky�\� ]_g_jZpbb�agZq_gbc�gZ�hkgh\_�kf_kb�wdkih�

g_gpbZevgh�jZkij_^_e_gghc�b�fh^mey�]Zmkkh\hc�kemqZc�

ghc� \_ebqbg�� ijb\_^_g� gZ� jbk�� �]�� ]^_� ����.  � � �� �
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Hlf_lbf�� qlh� \� \ur_hibkZgguo� ijbf_jZo� ihe_� ' �

bkihevah\Zehkv� lhevdh� ^ey� h[hagZq_gby� dhhj^bgZl� bk�

dZ`_gguo� ibdk_e_c��Ke_^kl\b_f� wlh]h� mijhs_gby�y\ey�

_lky� lh�� qlh� ijb�[hevrbo� agZq_gbyo� iehsZ^b� aZdjulb_�

ijbgbfZ_l� nhjfm� djm]Z� beb� weebikZ�� \� khhl\_lkl\bb� k�

aZ^Zggufb�iZjZf_ljZfb��>ey�fh^_ebjh\Zgby� j_Zevguo�

ihf_o�wlh�g_�\k_]^Z�`_eZl_evgh��lZd�dZd�ba\_klgh��qlh�bo�

nhjfZ�h[uqgh�g_j_]meyjgZ��<� lh�`_�\j_fy��ijb� ]_g_jZ�

pbb� ih� ^Zgguf� Ze]hjblfZf�nhjfm� ihf_o� k� g_[hevrhc�

iehsZ^vx� fh`gh� kqblZlv� kemqZcghc�� <� kh\hdmighklb� k�

l_f��qlh�nhjfZ�ihf_ob�^he`gZ�[ulv�k\yaZgghc��gZebqb_�

bahebjh\Zgguo� bkdZ`_gguo� ibdk_e_c� g_� ^himkdZ_lky��

AZ^ZqZ� ihemq_gby� g_j_]meyjghc� nhjfu� ^ey� [hevrbo�

iehsZ^_c�aZdjulby�^hklZlhqgh�keh`gZ��

>ey� ihemq_gby� ihf_o� kemqZcghc� nhjfu� k� [hevr_c�

iehsZ^vx��\�khhl\_lkl\bb�k�ijb\_^_gguf�h[h[s_gguf��

������������������
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Ze]hjblfhf�� [m^_f� bkihevah\Zlv� ke_^mxsbc� ih^oh^��

DZd� b� jZg__�� mkeh\b_f� hklZgh\Z� [m^_f� kqblZlv� gZdhi�

e_ggmx� iehsZ^v� bkdZ`_gby�� Kl_i_gv� Zgbahljhibb� eh�

dZevguo�aZdjulbc�hij_^_ey_lky�dhgdj_lghc�ijhp_^mjhc�

hij_^_e_gby� ihey� ' ��\� ^Zgghf� kemqZ_� kdZeyjgh]h�� b�

\u[hjZ� ke_^mxs_]h� bkdZ`Z_fh]h� ibdk_ey�

�_�� 'MLSGLVWRUWLRQ ��Iheh`bf�

������_���� �  [ML,[S[S ,, G �� ����

���������_�������_�� [SMLML,'[SMLML,[S '''   ��

;m^_f�bkihevah\Zlv�fZkdm�jZkrbj_gby� �8 ��Dhgdj_l�

gu_� agZq_gby� jZkij_^_e_gby� ��[S' �b� Ze]hjblf� hij_�

^_e_gby� �_�� 'MLSGLVWRUWLRQ �hij_^_eyxl� blh]h\mx� nhjfm�

ihf_ob�� Ijb� ijh\_^_gbb� wdki_jbf_glh\� m^Zqguf� hdZ�

aZeky� ke_^mxsbc� \ZjbZgl�� \f_klh� y\gh]h� aZ^Zgby� jZk�

ij_^_e_gby� ��[S' �bkihevah\ZeZkv�]_g_jZpby�agZq_gby�

[ �gZ�hkgh\_�ke_^mxs_]h�\ujZ`_gby���

���H[S���S����� DD �  Q[ � �����

]^_�
�.`�^ � 0 �� >ZggZy� kemqZcgZy� \_ebqbgZ� ih^qbgy�

_lky��jZkij_^_e_gbx�

�.H[S�
.
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k�fZl_fZlbq_kdbf�h`b^Zgb_f�

����.`^ Q[0 Q �* �
� �����

]^_� ��[* �±�]ZffZ�nmgdpby��>hklZlhqgh�ohjhrb_�j_amev�

lZlu�ijb�fh^_ebjh\Zgbb�nhjfu�ihf_ob�[ueb�ihemq_gu�

ijb� �.���   Q ���

<_jhylghklv� �_�� 'MLSGLVWRUWLRQ �[m^_f� hij_^_eylv� ih�

ke_^mxs_fm� Ze]hjblfm�� Imklv� & �±� fZkkb\� dhhj^bgZl�

m`_�bkdZ`_gguo�ibdk_e_c��>ey� dZ`^h]h�ibdk_ey�k�dhhj�

^bgZlZfb� ��� ML �� y\eyxs_]hky� khk_^gbf� d� bkdZ`_gguf�

ibdk_eyf��\�khhl\_lkl\bb�k�fZkdhc� �8 �hij_^_ebf�nZd�

lhj��ijhihjpbhgZevguc�\_jhylghklb�_]h�\u[hjZ�gZ�ke_�

^mxs_f�rZ]_��\uqbkey_fuc�ih��nhjfme_�

�����_��
���

�
��

�
���¦

�

����� 
&\[

M\L[
HML''ML) � �����

Ihke_� ghjfZebaZpbb� ^Zggh]h� nZdlhjZ� ihemqZ_lky�

bkdhfh_� jZkij_^_e_gb_� �_�� 'MLSGLVWRUWLRQ ��iha\heyxs__�

\u[jZlv�ke_^mxsbc�bkdZ`Z_fuc�ibdk_ev��<�oh^_�wdki_�

jbf_glh\� [ueh� mklZgh\e_gh�� qlh� ^hklZlhqgh� \ukhdZy�

kl_i_gv�g_j_]meyjghklb�^ey�jZg__�\u[jZgguo�iZjZf_l�

jh\�^hklb]Z_lky�ijb� ��� E ��

Ijbf_ju�]_g_jZpbb�nhjfu�ihf_ob�\�khhl\_lkl\bb�k��

^Zgguf� Ze]hjblfhf� [_a� k]eZ`b\Zgby� b� k� jZaebqgufb�

iZjZf_ljZfb�k]eZ`b\Zgby��^bki_jkby�]Zmkkh\Z�nbevljZ�

jZ\gZ� �����jZaf_j�hdgZ� ��[���� �[��� �[��khhl\_lkl\_ggh��

ihdZaZgu�gZ�jbk�� �^��_��`��a��DZd�\b^gh�ba�jbkmgdh\��ijb�

bkihevah\Zgbb� ^Zggh]h� ih^oh^Z� gZ[ex^Z_lky� [he__�

\ukhdZy�j_Zebklbqghklv�ihf_ob��q_f�ijb�bkihevah\Zgbb�

ih^oh^Z� ba� >�@��Hlf_lbf�� qlh�^Zgguc� ih^oh^�iha\hey_l�

ihemqZlv� ^hklZlhqgh� kemqZcgmx�nhjfm�EHA� k�[hevrbf�

dhebq_kl\hf�ibdk_e_c��[he__����������H^gZdh��ijb�g_h[�

oh^bfhklb� ihemq_gby� nhjfu� ehdZevgh]h� aZdjulby�� kh�

^_j`Zs_]h� agZqbl_evgh� [hevr__� dhebq_kl\h� ibdk_e_c��

gZb[he__�eh]bqguf�ih^oh^hf�[m^_l�bkihevah\Zgb_� ��]h�

rZ]Z� Ze]hjblfZ� ±� ]_g_jZpbb� ihf_ob� hlghkbl_evgh� g_�

[hevrhc�iehsZ^b� b�ihke_^mxs__� __�fZkrlZ[bjh\Zgb_�

^h� `_eZ_fuo� jZaf_jh\�� >hihegbl_evgu_� ijbf_ju� aZ�

djulbc�� knhjfbjh\Zgguo� ih� ^Zgghfm� Ze]hjblfm� b� \u�
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JZkkfZljb\Z_lky� f_lh^� nhjfbjh\Zgby� [bgZjghc� dZ^jh\hc�

fZkdb�^\b`_gby�gZ�hkgh\_�ijbgpbih\�dhgl_dklgh�aZ\bkbfh]h�Zjbn�

f_lbq_kdh]h� dh^bjh\Zgby�� Ij_^eZ]Z_lky� f_lh^� nhjfbjh\Zgby�

[bgZjghc�dZ^jh\hc�fZkdb�^\b`_gby�gZ�hkgh\_�^bgZfbq_kdhc�j_]_g_�

jZpbb�ih^\b`ghc�qZklb�fZkdb��ijh\h^blky�kljmdlmjguc�kbgl_a� b�

kjZ\gbl_evguc� ZgZeba� fh^_e_c� \b^_hdh^_dh\�� bkihevamxsbo� mdZ�

aZggu_�f_lh^u��
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DZebkljZlh\�>�K���ZkibjZgl�dZn_^ju�jZ^bhwe_dljhgbdb�Lmevkdh]h�]hkm^Zjkl\_ggh]h�mgb\_jkbl_lZ�

�
Dexq_\u_� keh\Z�� fZkdZ� ^\b`_gby�� dZ^j��

bgnhjfZpby�� dh^bjh\Zgb_� bah[jZ`_gbc�� \b�

^_hdh^_d��

<\_^_gb_�
AZ^ZqZ� jZa^_e_gby� dZ^jh\h]h� bah[jZ`_gby�

gZ� ih^\b`gmx� b� g_ih^\b`gmx� khklZ\eyxsb_�

b]jZ_l� agZqbfmx� jhev�\� h[eZklb� \b^_h� dh^bjh�

\Zgby��ihkdhevdm�dh^bjh\Zgbx�ih^\_j]Z_lky�lhevdh�ih^�

\b`gZy�qZklv�b�hl�lh]h��gZkdhevdh�dZq_kl\_ggh�hgZ�hl^_�

e_gZ� hl�nhgZ�� \� k_jvzaghc� kl_i_gb� aZ\bkbl� dZd� \j_fy�

h[jZ[hldb�dZ^jZ�� lZd�b� dZq_kl\h�^_dh^bjm_fh]h�bah[jZ�

`_gby��<bamZevgh�e_]dh� hl^_eblv� ih^\b`guc� h[t_dl� hl�

nhgZ��jbk������h^gZdh�^ey�l_ogbq_kdh]h�mkljhckl\Z�aZ^Z�

qZ� jZkihagZ\Zgby�^\b`_gby� hkeh`gy_lky�fgh]bfb�nZd�

lhjZfb��\�qbke_�dhlhjuo�\�i_j\mx�hq_j_^v�fh`gh�\u^_�

eblv� g_jZ\ghf_jghklv� \g_rg_]h� hk\_s_gby� b� g_� b^_�

Zevghklv�ijbf_gy_fuo�l_ogbq_kdbo�mkljhckl\��>ey�h[h�

agZq_gby� ih^\b`guo� qZkl_c� bah[jZ`_gby� kh\j_f_ggu_�

\b^_hdh^_db� >�@� bkihevamxl� [bgZjgmx� dZ^jh\mx� fZkdm�

^\b`_gby�� dhlhjZy� ihdZau\Z_l� gZebqb_� beb� hlkmlkl\b_�

^\b`_gby� \� dZ`^hf� hl^_evgh� \aylhf� ibdk_e_� l_dms_]h�

dZ^jZ�� G_ih^\b`gu_� ibdk_eu� h[hagZqZxlky� eh]bq_kdb�

fb�gmeyfb��Z�ih^\b`gu_�±�eh]bq_kdbfb�_^bgbpZfb��>ey�

\uqbke_gby�fZkdb�^\b`_gby�bkihevam_lky�l_dmsbc�dZ^j�

b�h^bg�beb�g_kdhevdh�^hihegbl_evguo�dZ^jh\��gZau\Z_�

fuo� kkuehqgufb�� <� ijhp_kk_� dhfi_gkZpbb� ^\b`_gby�

dZ^jh\h_� bah[jZ`_gb_� jZa[b\Z_lky� gZ�njZ]f_glu�� gZ�

au\Z_fu_�fZdjh[ehdZfb��
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Jbk����DZ^j�^bgZfbq_kdhc�\b^_hihke_^h\Zl_evghklb�

Ih� fZkd_� ^\b`_gby� ijh\h^blky� khjlbjh\dZ� fZdjh�

[ehdh\�� \� j_amevlZl_� dhlhjhc� qZklv� [ehdh\� ijbagZzlky�

ih^\b`ghc��Z�qZklv�g_ih^\b`ghc��>ey�ih^\b`guo�[ehdh\�

dh^_jhf� ijh\h^blky� ihbkd� bo� gZbemqrbo� ijh]ghah\� gZ�

kkuehqguo� dZ^jZo�� <_dlhju� kf_s_gbc� gZc^_gguo� ijh�

]ghah\�dh^bjmxlky�b�i_j_^Zxlky�^_dh^_jm��qlh[u�lhl�ih�

gbf� fh]� \hkklZgh\blv� l_dmsbc� dZ^j�� bf_y� \� gZebqbb�

ij_^u^msbc�� Ihbkd� ohjhrbo� [ehqguo� ijh]ghah\� khijh�

\h`^Z_lky� [hevrbfb� \j_f_ggufb� aZljZlZfb�� <� wlhc�

k\yab�� \� p_eyo� ih\ur_gby� \j_f_gghc� wnn_dlb\ghklb�

\b^_hdh^_dZ��ZdlmZevghc�y\ey_lky�aZ^ZqZ�nhjfbjh\Zgby�

dZq_kl\_gghc�[bgZjghc�dZ^jh\hc�fZkdb�^\b`_gby�����

Nhjfbjh\Zgb_�[bgZjghc�dZ^jh\hc�fZkdb�^\b`_gby�
gZ�hkgh\_�ijbgpbih\�dhgl_dklgh±aZ\bkbfh]h�
Zjbnf_lbq_kdh]h�dh^bjh\Zgby�

Kh\j_f_ggu_�\b^_hdh^_db�\�ijhp_kk_�nhjfbjh\Zgby�

dZ^jh\uo� fZkhd� ^\b`_gby� ijh\h^yl� ij_^\Zjbl_evgh_�

ihkljh_gb_�fZkdb�ih�iZj_�ihke_^h\Zl_evguo�dZ^jh\�k�_z�

ihke_^mxs_c� dhjj_dpb_c� gZ� hkgh\_� klZlbklbq_kdh]h�

ZgZebaZ� ihemq_gghc�fZkdb��Jmdh\h^kl\mykv� ijbgpbiZfb�

dhgl_dklgh�aZ\bkbfh]h�Zjbnf_lbq_kdh]h�dh^bjh\Zgby�>�@��

fh`gh�aZibkZlv�ke_^mxsmx�nhjfmem�^ey�ij_^\Zjbl_ev�

gh]h�nhjfbjh\Zgby�dZ^jh\hc�fZkdb�^\b`_gby���
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3�L��M��±�fZkkb\�\_jhylghkl_c�^\b`_gby�ibdk_eh\��agZ�
q_gby�dhlhjh]h�e_`Zl�\�\_jhylghklghf�^bZiZahg_� >����@���

S� ±�ihjh]�\_jhylghklb�^\b`_gby��jZa^_eyxsbc�\_jhyl�
ghklguc� ^bZiZahg� gZ� ^\Z� ih^^bZiZahgZ� k� ]jZgbpZfb�

>���S@�b� �S���@��6� ±�dhebq_kl\h�khk_^_c� l_dms_]h�h[jZ[Z�
lu\Z_fh]h�ibdk_eZ��\dexqZy�kZf�ibdk_e��N�� O�±�bg^_dku�
khk_^gbo�ibdk_eh\���

Ijb�ijh\_^_gbb�dhjj_dpbb�fZkdb�\uqbkeyxlky�\_jh�

ylghklb� ^\b`_gby� ibdk_eh\� \� dhgl_dkl_� ^\b`_gby� bo�

ijhkljZgkl\_gguo� khk_^_c��Dhg_qgh_� aZdexq_gb_� hlgh�

kbl_evgh� ^\b`_gby� ibdk_eZ� ^_eZ_lky� ih� ihiZ^Zgbyf�

jZkkqblZgguo�\_jhylghkl_c�\�h^bg�ba�^\mo�\_jhylghkl�

guo�ih^^bZiZahgh\��LZdbf�h[jZahf��dZ`^uc�ibdk_e�fh�

`_l�ihf_gylv�k\hc�klZlmk�gZ�ijhlb\hiheh`guc��J_amev�

lZl� jZ[hlu� Ze]hjblfZ� ihkljh_gby� fZkdb� ^\b`_gby��

�jbk������bkihevah\Z\r_]h�mdZaZggu_�nhjfmeu�kh�agZq_�

gb_f� ihjh]Z� \_jhylghklb� ^\b`_gby� jZ\guf� S� ����� b�
dhebq_kl\hf� dhgl_dklguo� ibdk_eh\� 6� ���� ij_^klZ\e_g�
^Ze__��:gZebabjmy�ihemq_ggmx�fZkdm�^\b`_gby��fh`gh�

hlf_lblv��qlh�wnn_dl�\ebygby�ihf_o�b�keZ[uo�hldehg_�

gbc�iZjZf_ljh\�hk\_s_gby�g_�[ue�mkljZgzg��Wlh�hagZ�

qZ_l�� qlh� ijb�njZ]f_glZpbb� bah[jZ`_gby� h[gZjm`blky�

fgh]h� ih^\b`guo� fZdjh[ehdh\�� qlh�� \� k\hx� hq_j_^v��

ihlj_[m_l�k_jvzaguo� aZljZl�fZrbggh]h�\j_f_gb�gZ�ih�

bkd�bo�ijh]ghah\��Mf_gvr_gb_�ihjh]Z�\_jhylghklb�^\b�

`_gby�mkm]m[ey_l�^_ckl\b_�ihf_o��Z�ijb�_]h�m\_ebq_gbb�

\f_kl_� k� aZrmfezggufb� h[eZklyfb� gZqbgZxl� \udex�

qZlvky� ba� h[jZ[hldb� ^_ckl\bl_evgh� ih^\b`gu_� qZklb�

bah[jZ`_gby��

�

Jbk����;bgZjgZy�dZ^jh\Zy�fZkdZ�^\b`_gby��ihemq_ggZy��

gZ�hkgh\_�ijbgpbih\�dhgl_dklgh�aZ\bkbfh]h��

Zjbnf_lbq_kdh]h�dh^bjh\Zgby�

Nhjfbjh\Zgb_�[bgZjghc�dZ^jh\hc��
fZkdb�^\b`_gby�gZ�hkgh\_�^bgZfbq_kdhc�
j_]_g_jZpbb�ih^\b`ghc�qZklb�fZkdb�

K� lhqdb� aj_gby� \j_f_gghc� wnn_dlb\ghklb� dh^_dZ�

ij_^klZ\ey_l�bgl_j_k�f_lh^��dhlhjuc�[_a�kms_kl\_gguo�

ihl_jv� kfh`_l� \u^_eblv� ih^fgh`_kl\h� ^_ckl\bl_evgh�

ih^\b`guo�ibdk_eh\�b�bkdexqblv�ba�h[jZ[hldb�ih^fgh�

`_kl\h�ibdk_eh\��^\b`_gb_�dhlhjuo�\ua\Zgh�ihf_oZfb�b��

keZ[ufb� hldehg_gbyfb� iZjZf_ljh\� \g_rg_]h� hk\_s_�

gby�� Ij_^eZ]Z_fuc� f_lh^� lZd`_� bkihevam_l� gZqZevgh_�

nhjfbjh\Zgb_� fZkdb� k� _z� ihke_^mxs_c� dhjj_dpb_c��

KlZjlh\uc�\b^�fZkdb�^\b`_gby�hij_^_ey_lky�nhjfmehc��

� � �� �

�� �

� � �� �

�� �

�� �

� ���� ��� ���� ���

W L M W L M

L M

W L M W L M

ijb < < /
0

ijb < < /

L M FV OV

�

�

­ � d° ®
� !°̄

  � �

� ����

]^_��/�±�mkeh\guc�fZdkbfmf�agZq_gbc�ihf_o���
>ey�bkke_^h\Zgby�wnn_dlb\ghklb�ij_^eZ]Z_fh]h�f_�

lh^Z�bkihevah\Zehkv�agZq_gb_�wlh]h�fZdkbfmfZ��jZ\gh_�

/� ����hlg��_^��yjdhklb��<�khhl\_lkl\bb�k�ij_^klZ\e_gghc�
nhjfmehc�gZ�wlZi_�nhjfbjh\Zgby�gZqZevgh]h�\b^Z�fZk�

db� ^_ckl\bl_evgh� ih^\b`gufb� ijbagZxlky� lhevdh� l_�

ibdk_eu�� Z[khexlgh_� hldehg_gb_� kb]gZeh\� dhlhjuo� hl�

agZq_gbc� \� ij_^u^ms_f� dZ^j_� ij_\urZ_l� mkeh\guc�

fZdkbfmf�ihf_o��Ijb�wlhf��jbk�����hlk_dZxlky�dZd�ihf_�

ob�� lZd�b�qZklv�^_ckl\bl_evgh�ih^\b`guo�h[eZkl_c� dZ^�

jZ�� >Zevg_crZy� aZ^ZqZ� f_lh^Z� khklhbl� \� lhf�� qlh[u�

h[_ki_qblv� ^bgZfbq_kdmx� j_dhgkljmdpbx� ih^\b`guo�

qZkl_c�dZ^jZ��bkdexqb\�ihf_ob��

�

Jbk����GZqZevguc�\b^�fZkdb�^\b`_gby��

k�mqzlhf�mkeh\gh]h�fZdkbfmfZ�agZq_gbc�ihf_o�

K� wlhc� p_evx� hj]Zgbam_lky� pbde� dhjj_dpbb� fZkdb�

^\b`_gby�� \� dhlhjhf� fZkdZ� i_j_kqblu\Z_lky� aZjZg__�

nbdkbjh\Zggh_� qbkeh� jZa��>bgZfbq_kdZy� j_dhgkljmdpby�

fZkdb�\_^zlky�ih�nhjfme_�
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Q�±�ihjy^dh\uc�ghf_j�i_j_kqzlZ�fZkdb��QV�±�dhebq_kl\h�
i_j_kqzlh\�fZkdb��3��±�fZkkb\�\_jhylghkl_c�^\b`_gby��
hij_^_ey_fuo� ih� Z[khexlguf� hldehg_gbyf� kb]gZeh\��

3�� ±�fZkkb\�\_jhylghkl_c�^\b`_gby��hij_^_ey_fuo�ih�
ibdk_eZf�ij_^u^ms_c�fZkdb��N���N��±�\_kh\u_�dhwnnb�
pb_glu�\_jhylghklguo�dhfihg_glh\���

K� dZ`^uf� ihke_^mxsbf� i_j_kqzlhf� ih^\b`gZy�

qZklv� fZkdb� gZqbgZ_l� jZkrbjylvky�� Wlh� jZkrbj_gb_�

ghkbl� g_� oZhlbq_kdbc�� Z� p_e_gZijZ\e_gguc� oZjZdl_j��

KmffZjgZy�\_jhylghklv�\h\e_q_gby�hq_j_^gh]h�ibdk_eZ�

\� ih^\b`gh_� ih^fgh`_kl\h�fZkdb� aZ\bkbl� dZd� hl� Z[kh�

exlgh]h�hldehg_gby�kb]gZeZ�wlh]h�ibdk_eZ�� lZd�b�hl�ih�

\_^_gby� _]h� ijhkljZgkl\_gguo� khk_^_c��Ijbhjbl_l�f_�

`^m� nZdlhjZfb� hij_^_e_gby� ^\b`_gby� j_]mebjm_lky�

\_kh\ufb� dhwnnbpb_glZfb� \_jhylghklguo� dhfihg_g�

lh\��<�jheb�^bgZfbq_kdh]h�iZjZf_ljZ�\uklmiZ_l�ihjy^�

dh\uc� ghf_j� i_j_kqzlZ� fZkdb�� >bgZfbdZ� \hkklZgh\�

e_gby� dZ^jh\hc� fZkdb� ^\b`_gby� �jbk�� ��� kh� agZq_gb_f�

ihjh]Z�\_jhylghklb�^\b`_gby�jZ\guf�S� ������dhebq_kl�
\hf�i_j_kqzlh\�fZkdb�QV� ����b�ijb�agZq_gbyo�\_kh\uo�
dhwnnbpb_glh\�N�� �N�� ���ihdZau\Z_l��qlh�ijhbkoh^bl�
kms_kl\_ggh_� hkeZ[e_gb_� \ebygby� ihf_o� gZ� dhg_qguc�

\b^�dZ^jh\hc�fZkdb�^\b`_gby���

<f_kl_� k� l_f�� gZ[ex^Z_lky� ^h\hevgh� dZq_kl\_ggZy�

j_dhgkljmdpby� ih^\b`guo� qZkl_c� bah[jZ`_gby�� Dhg_q�

guc�\b^�fZkdb�^\b`_gby�ihke_�^_kylh]h�i_j_kqzlZ��jbk��

��� ij_^iheZ]Z_l� kjZ\gbl_evgh� fZeh_� dhebq_kl\h� ih^�

\b`guo�fZdjh[ehdh\�ijb�njZ]f_glZpbb�bah[jZ`_gby�b��

dZd� ke_^kl\b_�� kms_kl\_ggh_� khdjZs_gb_� \j_f_gb� h[�

jZ[hldb�dZ^jZ�\�p_ehf��

Kljmdlmjguc�kbgl_a�b�kjZ\gbl_evguc�ZgZeba�
fh^_e_c�\b^_hdh^_dh\��bkihevamxsbo�
jZkkfhlj_ggu_�f_lh^u�nhjfbjh\Zgby��
[bgZjghc�dZ^jh\hc�fZkdb�^\b`_gby�

>ey� bkke_^h\Zgby� wnn_dlb\ghklb� ij_^eh`_ggh]h�

f_lh^Z� nhjfbjh\Zgby� dZ^jh\hc� fZkdb� ^\b`_gby�� gZ�

hkgh\_� kh\j_f_gguo� klZg^Zjlh\� b� ijbgpbih\� \b^_hdh�

^bjh\Zgby�>���@��[ueb�kbgl_abjh\Zgu�^\_�fh^_eb�\b^_h�

dh^_dh\��b^_glbqgu_�ih�k\h_c�kljmdlmj_��jbk������Bklhq�

gbd�65&��b�ijbzfgbd�5&9��kb]gZeh\�ojZgyl�ihke_^h\Z��

�

�

�

Jbk����>bgZfbdZ�\hkklZgh\e_gby�dZ^jh\hc�fZkdb�^\b`_gby�

�

Jbk����HdhgqZl_evguc�\b^�[ehqghc�dZ^jh\hc�fZkdb�^\b`_gby�

ihke_�ijbf_g_gby�jZajZ[hlZggh]h�f_lh^Z�

l_evghklb� h[jZ[Zlu\Z_fuo� dZ^jh\�� Dh^_j� h[jZah\Zg�

ke_^mxs_c� p_ihqdhc� we_f_glh\�� ijyfhc� dhfi_gkZlhj�

^\b`_gby��0&3���ijyfhc�^bkdj_lgh�dhkbgmkguc�ij_h[jZ�

ah\Zl_ev��'&7���d\Zglh\Zl_ev��4���dh^_j�k_jbc�i_j_f_g�

ghc�^ebggu� �5/(��b� wlgjhibcguc� dh^_j� �9/(���<� khklZ\�

^_dh^_jZ� \oh^yl�� wlgjhibcguc�^_dh^_j� �9/(
��
���^_dh^_j�

k_jbc� i_j_f_gghc� ^ebggu� �5/(
��
��� ^_d\Zglh\Zl_ev��

�4
��
��� h[jZlguc� ^bkdj_lgh�dhkbgmkguc� ij_h[jZah\Zl_ev��

�'&7
��
���h[jZlguc�dhfi_gkZlhj�^\b`_gby��0&3

��
���JZaeb�

qby�fh^_e_c� aZdexqZxlky� lhevdh� \� kihkh[Zo�nhjfbjh�

\Zgby�dZ^jh\hc�fZkdb�^\b`_gby��I_j\Zy�fh^_ev�bkihev�

am_l�[bgZjgmx�dZ^jh\mx�fZkdm�^\b`_gby��ihemqZ_fmx�gZ�

hkgh\_� ijbgpbih\� dhgl_dklgh�aZ\bkbfh]h� Zjbnf_lbq_�

kdh]h�dh^bjh\Zgby��<lhjZy�fh^_ev�bkihevam_l�[bgZjgmx�

dZ^jh\mx� fZkdm�� ihemqZ_fmx� gZ� hkgh\_� ij_^eh`_ggh]h�

f_lh^Z� ^bgZfbq_kdhc� j_]_g_jZpbb� ih^\b`ghc� qZklb�

fZkdb���



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

�

Jbk����KljmdlmjgZy�ko_fZ�wdki_jbf_glZevguo�fh^_e_c�\b^_hdh^_dh\�

>ey�h[_bo�fh^_e_c�bkihevah\Zebkv�h^gb�b�l_�`_�agZq_�

gby� nmg^Zf_glZevguo� iZjZf_ljh\� \b^_hdh^_dZ��

�lZ[e�� ���� NhjfZl� dZ^jZ�� jZaf_jghklv� h[eZklb� ihbkdZ�

ijh]ghaZ��rZ]�ihbkdZ�ijh]ghaZ�b�jZaf_jghklv�fZdjh[eh�

dZ�aZ^Z\Zebkv�\�ibdk_eZo��RZ]�d\Zglh\Zgby�aZ^Z\Zeky�\�

hlghkbl_evguo�_^bgbpZo�yjdhklb��

LZ[ebpZ����AgZq_gby�dexq_\uo�iZjZf_ljh\�

bkihevah\Z\rboky�fh^_e_c�\b^_hdh^_dh\�

IZjZf_lj� AgZq_gb_�

J_`bf�p\_lghklb� qzjgh�[_euc�

NhjfZl�dZ^jZ� ����î�����

JZaf_jghklv�h[eZklb�ihbkdZ�ijh]ghaZ� ���

RZ]�ihbkdZ�ijh]ghaZ� ��

JZaf_jghklv�fZdjh[ehdZ� ��

RZ]�d\Zglh\Zgby� ��

<�oh^_�kjZ\gbl_evgh]h�ZgZebaZ�[ueb�ihemq_gu�ke_�

^mxsb_� wdki_jbf_glZevgu_� ^Zggu_�� oZjZdl_jbamxsb_�

wnn_dlb\ghklv�kjZ\gb\Z_fuo�fh^_e_c�\b^_hdh^_dh\�ih�

\u[hjd_�ba�^_kylb�dZ^jh\���

LZ[ebpZ����Kj_^gb_�agZq_gby�iZjZf_ljh\�dZq_kl\Z��

kjZ\gb\Z_fuo�fh^_e_c�\b^_hdh^_dh\�

<j_fy�h[jZ�
[hldb�dZ^jZ��

7��fk�

H[tzf�aZdh^bjh�
\Zggh]h�dZ^jZ���

9��[bl�

Kj_^g__�Z[khexl�
gh_�hldehg_gb_�
kb]gZeZ���

(��hlg��_^��yjdhklb�

Fh^_ev���� Fh^_ev���� Fh^_ev����

���� ������ �����

Fh^_ev���� Fh^_ev���� Fh^_ev����

���� ������ �����

Ih�j_amevlZlZf�wdki_jbf_glh\� �lZ[e�� ���fh`gh�k^_�

eZlv� \u\h^�� qlh� ij_^eh`_gguc� f_lh^� nhjfbjh\Zgby�

dZ^jh\hc� fZkdb� ^\b`_gby� gZ� hkgh\_� _z� ^bgZfbq_kdhc�

j_]_g_jZpbb� h[_ki_qb\Z_l� kms_kl\_ggh� emqrb_� \j_�

f_ggu_� b� bgnhjfZpbhggu_� ihdZaZl_eb� wnn_dlb\ghklb�

\b^_hdh^_dZ�ih�kjZ\g_gbx�k�kms_kl\mxsbfb�f_lh^Zfb�

ihkljh_gby�fZkdb�k�ijbf_g_gb_f�ijbgpbih\�dhgl_dklgh��

�aZ\bkbfh]h� Zjbnf_lbq_kdh]h� dh^bjh\Zgby�� gh� mklmiZ_l�

bf�ih�dZq_kl\m�^_dh^bjm_fh]h�bah[jZ`_gby��

AZdexq_gb_�

<� oh^_� bkke_^h\Zgby� [ue� jZkkfhlj_g� f_lh^�nhjfbjh�

\Zgby� [bgZjghc� dZ^jh\hc� fZkdb� ^\b`_gby� gZ� hkgh\_�

ijbgpbih\� dhgl_dklgh�aZ\bkbfh]h� Zjbnf_lbq_kdh]h� dh�

^bjh\Zgby�� ij_^eh`_g� f_lh^� nhjfbjh\Zgby� [bgZjghc�

dZ^jh\hc�fZkdb�^\b`_gby�gZ�hkgh\_��^bgZfbq_kdhc�j_]_�

g_jZpbb�ih^\b`ghc�qZklb�fZkdb��Z�lZd`_�ijh\_^zg�kljmd�

lmjguc� kbgl_a� b� kjZ\gbl_evguc� ZgZeba�fh^_e_c� \b^_h�

dh^_dh\�� bkihevamxsbo� mdZaZggu_�f_lh^u��Wdki_jbf_g�

lZevgh� [ueh� ihdZaZgh�� qlh� ij_^eh`_gguc� f_lh^� ih�

kljh_gby�dZ^jh\hc�fZkdb�^\b`_gby�kihkh[_g�h[_ki_qblv�

[hevrmx�\j_f_ggmx�b�bgnhjfZpbhggmx�wnn_dlb\ghklv�

\b^_hdh^_dZ� ih� kjZ\g_gbx� k� kms_kl\mxsbfb�f_lh^Zfb�

ijb� g_agZqbl_evghf� kgb`_gbb� dZq_kl\Z� ^_dh^bjm_fh]h�

bah[jZ`_gby���

Ebl_jZlmjZ�

���<_jg_j�F��Hkgh\u�dh^bjh\Zgby��±�F���L_oghkn_jZ��

������±����k��

���JbqZj^khg�Y��<b^_hdh^bjh\Zgb_��G�����b�FJ?*���

±�klZg^Zjlu�gh\h]h�ihdhe_gby��±�F���L_oghkn_jZ��������±�

���k��

���Kwehfhg�>��K`Zlb_�^Zgguo��bah[jZ`_gbc�b�a\mdZ�±

F��L_oghkn_jZ��������±����k��
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&216758&7,21�

0LQDNRY�(�,���.DOLVWUDWRY�'�6��

7KLV�DUWLFOH�SUHVHQWV�PHWKRGV�RI� WKH�DOID�PDVN�FRQVWUXF�

WLRQ��([LVWLQJ�DQG�SURSRVHG�PHWKRGV�DUH�GLVFXVVHG�KHUH��,W�LV�

DOVR� FRQWDLQV� UHVXOWV� RI� WKH� FRPSDUDWLYH� DQDO\VLV� RI� WKH��
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Ij_^klZ\e_g� gh\uc� f_lh^�� dhlhjuc� iha\hey_l� hij_^_eylv�

ijhkljZgkl\_ggu_�dhhj^bgZlu�b�fhsghklb�bklhqgbdh\�baemq_gby�

ih� baf_j_gguf� agZq_gbyf� fhsghklb� gZ� \uoh^_� h^ghihabpbhgghc�

ijb_fghc�Zgl_ggu�ihkj_^kl\hf�ki_pbZevghc�pbnjh\hc�h[jZ[hldb��

Ijb\_^_gu�fZl_fZlbq_kdh_�baeh`_gb_�f_lh^Z�b�j_amevlZlu�dhf�

ivxl_jguo�wdki_jbf_glh\��

M>D������������

HIJ?>?E?GB?�F?KLHIHEH@?GBC�B�FHSGHKL?C�BKLHQGBDH<��
BAEMQ?GBY�H>GHIHABPBHGGHC�EHD:PBHGGHC�KL:GPB?C�

KZfhce_gdh�F�<���d�l�g���^hp_gl�Fhkdh\kdh]h�Z\bZpbhggh]h�bgklblmlZ��gZpbhgZevgh]h�bkke_^h\Zl_evkdh]h�
mgb\_jkbl_lZ���H�PDLO��6DPRL�0DU#PDLO�UX�

�
Dexq_\u_� keh\Z�� f_klhiheh`_gb_�� bklhq�

gbd� baemq_gby�� ijb_fgZy� Zgl_ggZ�� we_f_gl�

jZaj_r_gby�� hlh[jZ`_gb_�� \hkklZgh\e_gb_��

ik_\^hh[jZlgZy�fZljbpZ��

<\_^_gb_�

Hij_^_e_gb_� ijhkljZgkl\_gguo� dhhj^bgZl� �f_klh�

iheh`_gby��gZ[ex^Z_fh]h�h[t_dlZ���bklhqgbdZ�i_j\bq�
gh]h� beb� \lhjbqgh]h� baemq_gby�� y\ey_lky� deZkkbq_kdhc�

aZ^Zq_c�ehdZpbb��>hklZlhqgh�ijhkl�kihkh[�hij_^_e_gby�

gZijZ\e_gby�gZ�bklhqgbd�baemq_gby�ih�gZijZ\e_gbx�hkb�

^bZ]jZffu�gZijZ\e_gghklb��>G���ijb�dhlhjhf�gZ�\uoh^_�

ijb_fghc� Zgl_ggu� nbdkbjm_lky� fZdkbfZevgZy� fhs�

ghklv��H^gZdh� ^ey� hij_^_e_gby�f_klhiheh`_gby� g_h[�

oh^bfh� hij_^_eblv� _s_� b� gZdehggmx� ^Zevghklv� bklhq�

gbdZ� >�@��<�Zdlb\ghc�ehdZpbb�^ey�wlh]h�fh`gh�bkihevah�

\Zlv�^hihegbl_evguc�^hie_jh\kdbc� dZgZe��<�iZkkb\ghc�

ehdZpbb�lZdhc�ijbgpbi�g_j_Zebam_f��:evl_jgZlb\guc�b�

_^bgkl\_ggh�\hafh`guc�^ey�iZkkb\ghc�ehdZpbb�f_lh^���
wlh� bkihevah\Zgb_� ^\moihabpbhgguo� �fgh]hihabpbhg�

guo�� ehdZpbhgguo� kbkl_f�� H^gZdh� hj]ZgbaZpby� lZdbo�

kbkl_f�g_�\k_]^Z�\hafh`gZ�beb�`_eZl_evgZ��

<� klZlv_� ij_^eZ]Z_lky� gh\uc� f_lh^� hij_^_e_gby�
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bkihevah\Zebkv�^Zggu_�D�bg^_dkZ��jbk�������]���

:gZeba� j_amevlZlh\�� Ihemq_ggu_� dZjlbgu� jZk�
ij_^_e_gby� ZghfZevguo� hkh[_gghkl_c� \� ijhkljZgkl\_�

�fZkrlZ[�� \j_fy��� ij_^klZ\e_ggu_� gZ� jbk�� ����� Z��[�� \��

ihdZau\Zxl� bo� jZaghfZkrlZ[guc� oZjZdl_j� b� g_jZ\gh�

f_jgh_� jZkij_^_e_gb_� b�ih� \j_f_gb�� b�ih�fZkrlZ[Zf��

:gZeba�bgl_gkb\ghklb�b�qZklhlu�ihy\e_gby�ZghfZebc�\�

^Zgguo�aZ�jZagu_�]h^u��jbk�������Z��[��\���k\b^_l_evkl\m�

_l�h[�bo� aZ\bkbfhklb�hl�mjh\gy�kheg_qghc�b�fZ]gblghc�

Zdlb\ghklb��K�jhklhf�kheg_qghc�b�fZ]gblghc�Zdlb\ghklb�

bgl_gkb\ghklv� b� qZklhlZ� ihy\e_gby� ZghfZebc� agZqb�

l_evgh�m\_ebqb\Z_lky��>Zgguc�nZdl� lZd`_�ih^l\_j`^Z�

_lky�j_amevlZlZfb�jZkq_lZ�^bki_jkbb�hrb[db�ijh]ghaZ��

ihemq_ggufb�gZ�hkgh\_�fh^_ebjh\Zgby��jbk������^��_���b�

kh]eZkm_lky�k�j_amevlZlZfb�jZ[hlu� >�@��]^_�ij_^klZ\e_�

gu� ^Zggu_� bkke_^h\Zgbc� bhghkn_jguo� \hafms_gbc��

\� \_jog_c� Zlfhkn_j_� A_feb� gZ� hkgh\_� *36�fhgblh�

jbg]Z����:gZeba���j_amevlZlh\����fh^_ebjh\Zgby���^Zgguo�

�jbk������^��_��lZd`_�ihdZau\Z_l��qlh�\�i_jbh^u�k�\ukhdhc�

Zdlb\ghklvx�KhegpZ�jZafZo�^bki_jkbb�hrb[hd�ijh]ghaZ�

m\_ebqb\Z_lky� ^ey� Ziijhdkbfbjmxsbo� dhfihg_gl� \� ����

jZa�b�^ey�^_lZebabjmxsbo�dhfihg_gl�\�����jZa�ih�kjZ\�

g_gbx�k�i_jbh^Zfb�k�gbadhc�kheg_qghc�Zdlb\ghklvx���

KhihklZ\e_gb_� ihemq_gguo� j_amevlZlh\� k� ^Zggufb�

dZlZeh]Z� a_fe_ljyk_gbc� ihdZau\Z_l�� qlh� \� k_ckfbq_kdb�

kihdhcgu_� i_jbh^u� \j_f_gb� �jbk�� ��� ^�� _��� \hajZklZgb_�

hrb[hd�fh^_e_c�gZ[ex^Z_lky�\h�\j_fy�fZ]gblguo�[mjv��

hkh[_ggh�^ey�Ziijhdkbfbjmxsbo�dhfihg_gl��<�i_jbh^u�

ih\ur_gghc� k_ckfbq_kdhc� Zdlb\ghklb� �jbk�� ����� ^�� _���

oZjZdl_j� ijhp_kkZ� f_gy_lky�� b� kms_kl\_ggh_� m\_ebq_�

gb_� hrb[hd�fh^_e_c� gZ[ex^Z_lky� \� i_jbh^u� \hagbdgh�

\_gby� kbevguo� a_fe_ljyk_gbc�� <� �����]�� gZdZgmg_� a_f�

e_ljyk_gby�� ijhbahr_^r_]h� abfhc� ������������ gZ[ex^Z�

_lky�m\_ebq_gb_�hrb[hd�ijh]ghaZ��ihemq_gguo�gZ�hkgh\_�

fh^_eb� ^_lZebabjmxs_c� dhfihg_glu� jZaeh`_gby�� <�

i_jbh^u� a_fe_ljyk_gbc��ijhbahr_^rbo� \� dhgp_� Zij_ey�

b� gZqZe_� fZy� ���������� b� ����������� m\_ebqb\Z_lky�

^bki_jkby� hrb[hd� ijh]ghaZ� Ziijhdkbfbjmxs_c� dhfih�

g_glu��GZdZgmg_�b�ihke_�a_fe_ljyk_gbc��ijhbahr_^rbo�

hk_gvx� ���������� b� ����������� gZ[ex^Z_lky� m\_ebq_gb_�

hrb[hd� fh^_e_c� b� Zijhdkbfbjmxs_c�� b� ^_lZebabjmx�

s_c� dhfihg_gl� jZaeh`_gby�� <� ����� ]�� gZdZgmg_� a_fe_�

ljyk_gbc�� ijhbahr_^rbo� e_lhf� ����������� ��������� b�

����������� gZ[ex^Zxlky� ZghfZevgu_� hkh[_gghklb� b� \�

j_amevlZlZo�fh^_ebjh\Zgby�b�\�j_amevlZlZo�^bkdj_lgh]h�

\_c\e_l�ij_h[jZah\Zgby�� <hajZklZgb_� hrb[hd� \_kghc�

�fZjl�� Zij_ev� ����]� b� ����]��� \hafh`gh�� k\yaZgh� k�

i_j_oh^gufb� ijhp_kkZfb� \� bhghkn_j_�� oZjZdl_jgufb�

^ey�^Zggh]h�i_jbh^Z�\j_f_gb��LZd`_�ke_^m_l�hlf_lblv��

qlh�ZgZebabjm_fu_�k_ckfbq_kdb_�y\e_gby�\�[hevrbgkl�

\_� kemqZ_\� gZ[ex^Zxlky� gZ�nhg_� ih\ur_gghc� kheg_q�

ghc�Zdlb\ghklb��

�

Jbk����J_amevlZlu�fh^_ebjh\Zgby�^Zgguo�djblbq_kdhc�qZklhlu�aZ�i_jbh^�����������������������]���

Klj_edZfb�hlf_q_gu�fhf_glu�\hagbdgh\_gby�k_ckfbq_kdbo�kh[ulbc�
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Jbk���J_amevlZlu�fh^_ebjh\Zgby�^Zgguo�djblbq_kdhc�qZklhlu�aZ�i_jbh^�����������������������]���

Klj_edZfb�hlf_q_gu�fhf_glu�\hagbdgh\_gby�k_ckfbq_kdbo�kh[ulbc�

�

Jbk����Fh^_ebjh\Zgb_�^Zgguo�djblbq_kdhc�qZklhlu�aZ�i_jbh^����������������������]���

Klj_edZfb�hlf_q_gu�fhf_glu�\hagbdgh\_gby�k_ckfbq_kdbo�kh[ulbc��

AZdexq_gb_�

Ij_^eh`_ggu_� \� klZlv_� Ze]hjblfu� \u^_e_gby� b�

ZgZebaZ�ZghfZevguo�hkh[_gghkl_c�\�bhghkn_jguo�^Zg�

guo�iha\hebeb�ijhZgZebabjh\Zlv�\ZjbZpbb�iZjZf_ljh\�

\�i_jbh^u�k�jZaebqghc�Zdlb\ghklvx�KhegpZ�b�\�i_jbh^u�

\hagbdgh\_gby� kbevguo� a_fe_ljyk_gbc� gZ� DZfqZld_��

Ijh\_^_gguc� ZgZeba� ih^l\_j^be� keh`gmx� g_klZpbh�

gZjgmx�kljmdlmjm�^Zgguo�IH)���_z��kms_kl\_ggh_��baf_��

g_gb_�ijb�\hajZklZgbb�kheg_qghc�b�k_ckfbq_kdhc�Zdlb\�

ghklb��>_lZevguc�ZgZeba�^Zgguo�gZ�hkgh\_�^bkdj_lgh]h�

\_c\e_l�ij_h[jZah\Zgby�ihdZaZe��qlh�\�i_jbh^u�\hajZk�

lZgby� kheg_qghc� beb� k_ckfbq_kdhc� Zdlb\ghklb� \�\ZjbZ�

pbyo�jy^Z�IH)��fh]ml�\hagbdZlv�ZghfZebb��bf_xsb_�g_�
jZ\ghf_jgh_�jZkij_^_e_gb_�b�ih�\j_f_gb�b�ih�fZkrlZ�

[Zf�� Hp_gdZ� bgl_gkb\ghklb�� ^ebl_evghklb� b� fZkrlZ[Z�

ZghfZebc�iha\hey_l�bamqblv�bo�hkh[_gghklb�b�oZjZdl_j��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

ijhl_dZgby� gZ� \k_f� ZgZebabjm_fhf� \j_f_gghf� bgl_j�

\Ze_���

JZ[hlZ� ih^^_j`ZgZ� ]jZglhf� Ij_ab^_glZ� JN� F>�

������������� ]jZglhf�JNNB� ±�><H�J:G��������������

jB\hklhdBZ� b� ]jZglhf� ©M�F�G�B�D�ª� �������j������� hl�

�����������]��

>Zggu_�k_ckfbq_kdh]h�dZlZeh]Z�ex[_agh�ij_^hklZ\�

e_gu�DZfqZlkdbf�nbebZehf�]_hnbabq_kdhc�kem`[u�J:G�

�]��I_ljhiZ\eh\kd�DZfqZlkdbc���

Ebl_jZlmjZ�

���:njZcfh\bq�W�E��*36��fhgblhjbg]�\_jog_c�Zlfh�

kn_ju�A_feb� ��W�E�:njZcfh\bq��G�I��I_j_\Zeh\Z� ��Bj�

dmlkd��=M�GM�J<O�<KGP�KH�J:FG�����������k��

���>zfbg�F�=��Bhghkn_jZ�A_feb��IeZaf_ggZy�]_ebh�

]_hnbabdZ��±�F���NbafZlebl���������L�,,���K���������

��� Ebi_jh\kdZy� ?�<��� Ebi_jh\kdbc� <�:��� Ihohl_��

eh\�H�:��H�\hafms_gbyo�\� )�h[eZklb�bhghkn_ju�i_j_^�

a_fe_ljyk_gbyfb����=_hnbabq_kdb_�bkke_^h\Zgby���������

�������K���������

���FZg^jbdh\Z�H�<���=emrdh\Z�G�<��F_lh^�fh^_ebjh�

\Zgby�^Zgguo�djblbq_kdhc�qZklhlu�gZ�hkgh\_�kh\f_s_�

gby� \_c\e_l�ij_h[jZah\Zgby� b�fh^_e_c� Z\lhj_]j_kkbb�

ijhbgl_]jbjh\Zggh]h� kdhevays_]h� kj_^g_]h� ��� GZmqgu_�

\_^hfhklb�;_e]hjh^kdh]h� ]hkm^Zjkl\_ggh]h�mgb\_jkbl_�

lZ��;_e]hjh^������]���������K��������

���FZg^jbdh\Z�H�<��Fgh]hdhfihg_glgZy�fh^_ev� kb]�

gZeZ� kh� keh`ghc� kljmdlmjhc� ���Ijh[e_fu� w\hexpbb� hl�

djuluo�kbkl_f���������<ui�������L������K����������

���FZg^jbdh\Z�H��<���Ihehah\�X�:��Djbl_jbb�\u[hjZ�

\_c\e_l�nmgdpbb� \� aZ^ZqZo� ZiijhdkbfZpbb� ijbjh^guo�

\j_f_gguo� jy^h\� keh`ghc� kljmdlmju� � ���BgnhjfZpbhg�

gu_�l_ogheh]bb��±�Fhkd\Z�������]��������K�����±�����

���FZg^jbdh\Z�H�<���=emrdh\Z�G�<��Fh^_ebjh\Zgb_�b�

ZgZeba� ^Zgguo� djblbq_kdhc� qZklhlu� bhghkn_ju� gZ� hk�

gh\_� kh\f_s_gby� \_c\e_l�ij_h[jZah\Zgby� b� fh^_e_c�

Z\lhj_]j_kkbb��� ���y� F_`^mgZjh^gZy� dhgn_j_gpby�

©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\� b� __� ijbf_g_gb_� ±�

'63$�����ª��Fhkd\Z��L������K�����������

��� FZg^jbdh\Z� H�<��� =hj_\Z� L�K�� F_lh^� b^_glbnb�

dZpbb� kljmdlmjguo� dhfihg_glh\� keh`gh]h� ijbjh^gh]h�

kb]gZeZ�gZ�hkgh\_�\_c\e_l�iZd_lh\��±�Fhkd\Z��Pbnjh\Zy�

h[jZ[hldZ�kb]gZeh\�������]�������K���������

���0DQGULNRYD�2�9���3ROR]RY�<X�$���=DOLDHY�7�/��0HWKRGV�

RI�DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI�LRQRVSKHULF�FULWLFDO�IUHTXHQF\�

)2I��GDWD�EDVHG�RQ�ZDYHOHW�WUDQVIRUP�DQG�QHXUDO�QHWZRUNV���
(XURSHDQ�6HLVPRORJLFDO�&RPPLVVLRQ����UG�*HQHUDO�$VVHP�

EO\� �*$� (6&� ������ ����������� ±� �����������

��KWWS���ZZZ�HVF�����PRVFRZ�RUJ�ILOHV�*$B(6&B�����

3URJUDPB�����������[OV��

����6��0DOODW�$�:DYHOHW�WRXU�RI�VLJQDO�SURFHVVLQJ�>i_j��k�

Zg]�@��F���Fbj�������������k��

���� 'RQRKR� '��� -RKQVWRQH� ,�� 0LQLPD[� HVWLPDWLRQ� YLD�

ZDYHOHW����$QQDOV�RI�6WDWLVWLFV��������SS�����������

���� ;hdk� >`���>`_gdbgk� =�� :gZeba� \j_f_gguo� jy^h\�

ijh]gha�b�mijZ\e_gb_���F���Fbj�������������k��

�����Qmb�D��<\_^_gb_�\�\_c\e_lu��I_j��k�Zg]ebckdh]h��

F���Fbj�±�������

$/*25,7+06�2)�6(/(&7,21��

$1'�7+(�$1$/<6,6�2)�$120$/,(6�,1�

3$5$0(7(56�2)�&5,7,&$/�)5(48(1&<��

2)�$1�,21263+(5(�2)�)2)��21�7+(�%$6,6�

2)�&20%,1$7,21�2)�:$9(/(7�

75$16)250$7,21�$1'��

$8725(*5(66,9(�02'(/6�

0DQGULNRYD�2�9���*OXVKNRYD�1�9���3ROR]RY�<X�$��

:RUN�LV�GHYRWHG�WR�FUHDWLRQ�RI�WHFKQRORJLHV�DQG�SURJUDP�

V\VWHPV� RQ� VWXG\LQJ� RI� SURFHVVHV� LQ� DQ� LRQRVSKHUH� DQG� WR�

VHOHFWLRQ�RI�WKH�DQRPDOLHV�DULVLQJ�LQ�LRQRVSKHULF�SODVPD�GXU�

LQJ� WKH� SHULRGV� RI� LQFUHDVHG� VRODU� RU� VHLVPLF� DFWLYLW\�� 7KH�

PHWKRG� RI� PXOWLFRPSRQHQW� PRGHO� RSHUDWLRQ� RI� WKH� LRQR�

VSKHULF� GDWD�� EDVHG� RQ� FRPELQDWLRQ� RI� ZDYHOHW�WUDQVIRU�

PDWLRQ� ZLWK� DXWRUHJUHVVLYH�PRGHOV� ±� WKH� LQWHJUDWHG�PRYLQJ�

DYHUDJH�� DOORZLQJ� WR� DQDO\VH� DQG� D� IRUHFDVW� RI� GDWD� LV� RI�

IHUHG��$W�PRGHO�RSHUDWLRQ�RI�GDWD�WKH�IHDWXUHV�ERXQG�WR�VRODU�

DFWLYLW\�� DQG� DOVR� DULVLQJ� GXULQJ� WKH� SHULRGV� RI� WKH� VWURQJ�

HDUWKTXDNHV�RQ�.DPFKDWND�DUH�DOORFDWHG��7KH�DQDO\VLV�DOJR�

ULWKPV� RI� LRQRVSKHULF� GDWD� EDVHG� RQ� D� GHVLJQ� RI� GLVFUHWH�

ZDYHOHW�WUDQVIRUPDWLRQ�DUH�RIIHUHG��DOORZLQJ�DXWRPDWLFDOO\� WR�

DOORFDWH� DQRPDOLHV� LQ� LRQRVSKHULF� SODVPD� DQG� WR� HVWLPDWH�

WKHLU�SDUDPHWHUV��)RU�DQ�DVVHVVPHQW�RI�D�PHWKRG�DQG�DOJR�

ULWKPV� GDWD� RI� VWDWLRQ� ©3DUDWXQNDª� �.DPFKDWND�� GXULQJ� WKH�

SHULRG����������\HDUV�ZHUH�XVHG��

�

�����������������������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB������������������������������������������������

M\Z`Z_fu_�dhee_]b��

>ey�l_o��dlh�g_�mki_e�hnhjfblv�ih^ibkdm�gZ�i_j\h_�ihem]h^b_������]h^Z��

q_j_a�H:H�©Jhki_qZlvª��khojZgy_lky�\hafh`ghklv�ijbh[j_l_gby�`mjgZeh\��

g_ihkj_^kl\_ggh�\�j_^Zdpbb�ih�Z^j_km���

��������]��Fhkd\Z��Jh`^_kl\_gdZ���?�?����klj������

Jhkkbckdh_�gZmqgh�l_ogbq_kdh_�h[s_kl\h�jZ^bhl_ogbdb��we_dljhgbdb�b�k\yab��

bf��:�K��Ihih\Z��beb�hnhjfblv�aZdZa�\�khhl\_lkl\bb�k�lj_[h\Zgbyfb���

\uklZ\e_ggufb�gZ�kZcl_�`mjgZeZ��ZZZ�GVSD�UX��

KijZ\db�ih�l_e_nhgZf������������������������������

NZdk��������������������(�PDLO��UQWRUHV#PDLO�UX�
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Ijh\h^blky�kjZ\gbl_evguc�ZgZeba�wnn_dlb\ghklb�f_lh^h\�b�

Ze]hjblfh\� ^_l_dlbjh\Zgby� mqZkldh\� Zdlb\ghklb� j_qb� b� iZma�

f_`^m�gbfb��Ijb\_^_gZ�h[sZy�bgnhjfZpby�h�klZg^Zjlbabjh\Zgguo�

f_lh^Zo�^_l_dlbjh\Zgby�Zdlb\ghklb�j_qb�b�hp_gdZ�bo�ijhba\h^b�

l_evghklb��Ij_^klZ\e_g�gh\uc�kihkh[�h[gZjm`_gby�iZma�\�j_qb���

M>D���������

F?LH>U�B�:E=HJBLFU�>?L?DLBJH<:GBY�:DLB<GHKLB�J?QB�

<heq_gdh\�<�:���ZkibjZgl�dZn_^ju�l_e_dhffmgbdZpbc�b�hkgh\�jZ^bhl_ogbdb�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��H�PDLO��YROFKHQNRY�U]Q#\DQGH[�UX�

<blya_\�<�<���^�l�g���ijhn_kkhj��aZ\��dZn_^jhc�l_e_dhffmgbdZpbc�b�hkgh\�jZ^bhl_ogbdb�JyaZgkdh]h�
]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ�

�
Dexq_\u_�keh\Z��^_l_dlhj�Zdlb\ghklb�j_qb��

h[gZjm`_gb_�iZma�� �f_lh^u� b� Ze]hjblfu�� kjZ\�

gbl_evguc�ZgZeba��

<\_^_gb_�
<� ]hehkh\hc� k\yab� j_qv�fh`_l� [ulv� hoZjZd�

l_jbah\ZgZ�dZd�ij_ju\bkluc�ghkbl_ev�bgnhj�fZpbb�ba�

aZ� iZma�� dhlhju_� y\eyxlky� oZjZdl_j�gufb� hkh[_ggh�

klyfb� ^Zggh]h� \b^Z� kb]gZeh\� ih� kjZ\g_gbx� k� ^jm]bfb�

fmevlbf_^bcgufb�kb]gZ�eZfb��lZdbfb�dZd�\b^_h��Zm^bh�

b� ^Zggu_� >�@�� Bgl_j\Zeu�� ]^_� ]hehkh\Zy� bgnhjfZpby�

ijb�kmlkl\m_l�� gZau\Zxl� mqZkldZfb� Zdlb\ghc� j_qb�� Z�

iZmau�f_`^m�j_q_\ufb� ©\kie_kdZfbª�±�mqZkl�dZfb�iZ�

ma��Ijbf_j�� beexkljbjmxsbc� mqZkldb�Zdlb\ghc� j_qb� b�

iZma�^ey�j_q_\h]h�kb]gZeZ��ij_^klZ\e_g�gZ�jbk����>�@��

�

Jbk�����MqZkldb�Zdlb\ghc�j_qb�b�iZmau�

>_l_dlhj� Zdlb\ghklb� j_qb� �YRLFH� DFWLYLW\� GHWHFWRU� ±�

9$'��±�wlh�Ze]hjblf��ij_^gZagZq_gguc�^ey�jZaebq_gby�

bgl_j\Zeh\�Zdlb\ghc�j_qb�b�iZma��Dh]^Z�kbkl_fZ�^_l_d�

lbjm_l�mqZkldb�iZma��i_j_^ZqZ�� dZd�ijZ\beh��ij_djZsZ�

_lky�b�i_j_^Z_lky�lhevdh�h[s__�hibkZgb_�bgnhjfZpbb�

h�nhg_��GZ�^jm]hf� dhgp_�^_dh^_j�\hkklZgZ\eb\Z_l�bg�

l_j\Zeu�iZma�ihkj_^kl\hf� ]_g_jZpbb�dhfnhjlgh]h�rm�

fZ��FRPIRUW�QRLVH�JHQHUDWLRQ�±�&1*���dhlhjuc�^Z_l�_kl_�

kl\_gguc�nhgh\uc�rmf�k�ieZ\gufb�i_j_oh^Zfb�hl�j_�

q_\uo� \kie_kdh\� d� iZma_� b� gZh[hjhl�� >ey� ih\ur_gby�

_kl_kl\_gghklb� ]_g_jbjm_fh]h� nhgh\h]h� kb]gZeZ� ZgZ�

ebaZlhj�nhgh\h]h�rmfZ��FRPIRUW�QRLVH�LQVHUWLRQ�PRGXOH�±�

&1,��j_]meyjgh�i_j_^Z_l�bgnhjfZpbx�h�kj_^g_f�mjh\�

g_� nhgh\h]h� rmfZ�� H[sZy� kljmdlmjgZy� ko_fZ� k`Zlby�

bgl_j\Zeh\�iZma��bkihevamxsZy�9$'��&1*�b�&1,��ij_^�

klZ\e_gZ�gZ�jbk����>�@��

Kbkl_fu� i_j_^Zqb� j_qb�� dhlhju_� bkihevamxl� 9$'�

^ey� k`Zlby� mqZkldh\� iZma�� h[eZ^Zxl� jZaebqgufb� ij_�

bfms_kl\Zfb�� hkh[_ggh� ihe_agufb�^ey� dZgZeh\�i_j_�

^Zqb� k� h]jZgbq_gghc� ijhimkdghc� kihkh[ghklvx�� Ba�

hkgh\guo� ij_bfms_kl\� ^_l_dlhjZ� Zdlb\ghklb� j_qb�

fh`gh�i_j_qbkeblv�ke_^mxsb_��

±� khdjZs_gb_� ihf_o� hl� khk_^gbo� dZgZeh\� \� khlh\hc�

k\yab��Mf_gvrZy�fhsghklv�i_j_^Zqb�\h�\j_fy�g_Zdlb\�

guo� bgl_j\Zeh\� �j_q_\u_� iZmau��� \hafh`gh� ih^Z\blv�

ihf_ob�hl�khk_^gbo�dZgZeh\�\�khlh\uo�kbkl_fZo�[_kijh�

\h^ghc�k\yab��

�

Jbk�����H[sZy�kljmdlmjgZy�ko_fZ�dh^_jZ�j_qb��

kh�k`Zlb_f�j_q_\uo�iZma�

±�m\_ebq_gb_�ijhimkdghc�kihkh[ghklb�dZgZeZ�k\yab�\�

kbkl_f_�fgh`_kl\_ggh]h�^hklmiZ� k� dh^h\uf� jZa^_e_gb�

_f��FRGH�GLYLVLRQ�PXOWLSOH�DFFHVV�±�&'0$���L_hj_lbq_kdZy�

ijhimkdgZy� kihkh[ghklv� kbkl_fu� &'0$�� dZd� ijZ\beh��

hij_^_ey_lky� \hafh`gufb� dhf[bgZpbyfb� jZkrbjyxs_�

]h�dh^Z��L_f�g_�f_g__��ba�aZ�ihf_o�hl�^jm]bo�ihevah\Zl_�

e_c��_fdhklv�&'0$�h]jZgbq_gZ�agZq_gb_f�f_gvrbf��q_f�

wlhl�l_hj_lbq_kdbc�ij_^_e��lh�_klv�ba�aZ�ihf_o�hl�^jm]bo�

ihevah\Zl_e_c�dhwnnbpb_gl�hrb[hd�ijb_fZ�m�g_dhlhjuo�

ihevah\Zl_e_c� fh`_l� [ulv� kebrdhf� \ukhdbf�� qlh[u�

bf_lv� \hafh`ghklv� hkms_kl\blv� lhqgh_� ^_dh^bjh\Zgb_��

Ijb�kgb`_gbb�fhsghklb�i_j_^Zqb�\h�\j_fy�iZma�bgl_j�

n_j_gpbhggu_� ihf_ob� \� wnbj_�fh]ml�[ulv� mf_gvr_gu��

qlh�Z\lhfZlbq_kdb�iha\hebl�gZoh^blvky�[hevr_fm�qbkem�

ihevah\Zl_e_c� \� kbkl_f_�� l�_�� ijhbkoh^bl� m\_ebq_gb_�

_fdhklb�kbkl_fu�&'0$��

±�wg_j]hk[_j_`_gb_�^ey�fh[bevguo�l_jfbgZeh\��Fh�

[bevgu_� l_jfbgZeu�g_�^he`gu�i_j_^Z\Zlv�jZ^bhkb]gZ�

eu�\h�\j_fy�j_q_\uo�iZma��LZdbf�h[jZahf��kjhd�kem`[u�

[ZlZj_b�l_jfbgZeh\�fh`_l�[ulv�m\_ebq_g�aZ�kq_l�khojZ�

g_gby�wg_j]bb�\h�\j_fy�iZma��

±� m\_ebq_gb_� ijhimkdghc� kihkh[ghklb� dZgZeZ� iml_f�

klZlbklbq_kdh]h� fmevlbie_dkbjh\Zgby�� DZgZe� fh`_l�



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������

� ���

[ulv�ij_^hklZ\e_g�lhevdh�gZ�\j_fy�i_j_^Zqb�Zdlb\ghc�

j_qb� b�^he`_g�[ulv� hk\h[h`^_g� \h� \j_fy� iZma��Ihem�

q_gguc�ihevah\Zl_e_f�dZgZe�aZgbfZ_lky�^h�dhgpZ�mqZ�

kldZ� Zdlb\ghc� j_qb� b� hk\h[h`^Z_lky� kjZam� ihke_� ih�

ke_^g_]h� bgl_j\ZeZ� Zdlb\ghc� j_qb��Qlh[u� \gh\v�ihem�

qblv�^hklmi�d�dZgZem��mkljhckl\h�ihevah\Zl_ey�ihkueZ�

_l�aZijhk�\�gZqZe_�ke_^mxs_]h�j_q_\h]h�\kie_kdZ��LZ�

dbf� h[jZahf�� dZgZevguc� j_kmjk�fh`_l� [ulv� bkihevah�

\Zg�[he__�wnn_dlb\gh�ihkj_^kl\hf�ijbf_g_gby�ko_fu�

klZlbklbq_kdh]h� fmevlbie_dkbjh\Zgby�� dhlhjZy� iha\h�

ey_l� g_kdhevdbf� ihevah\Zl_eyf� h[sZlvky� \� h^gh� b� lh�

`_�\j_fy��k�mq_lhf�h]jZgbq_gghc�ijhimkdghc�kihkh[gh�

klb�dZgZeZ�k\yab��Ijbf_qZgb_��\�klZlbklbq_kdhf�fmev�

lbie_dkbjh\Zgbb� kms_kl\m_l� \_jhylghklv� lh]h�� qlh� dh�

]^Z� ihevah\Zl_ev� ^_eZ_l� aZijhk�� k\h[h^guo� kehlh\� \�

dZgZe_�g_�hdZ`_lky��<�wlhf�kemqZ_�gh\hfm�ihevah\Zl_�

ex� fh`_l� [ulv� hldZaZgh� ihke_� lZcf�ZmlZ�� qlh� fh`_l�

ijb\_klb� d�ihl_j_�bgnhjfZpbb�b�� dZd�ke_^kl\b_��mom^�

r_gbx�dZq_kl\Z�k\yab��

±�kgb`_gb_�ihl_jb�iZd_lh\�ijb�i_j_^Zq_� ]hehkZ�ih�

k_lyf�iZd_lghc�i_j_^Zqb�^Zgguo��?keb�dhebq_kl\h�iZ�

d_lh\�[hevr_��q_f�fh`_l�[ulv�h[jZ[hlZgh��lh�kbkl_fZ�

iZd_lghc� i_j_^Zqb� ^Zgguo� [m^_l� i_j_]jm`_gZ�� I_j_�

]jmadm� kbkl_fu� iZd_lghc� i_j_^Zqb� ^Zgguo� ]hehkh\hc�

k\yab� fh`gh� mf_gvrblv�� i_j_^Z\Zy� iZd_lu� lhevdh� k�

Zdlb\ghc�j_qvx�b�\uj_aZy�iZd_lu�k�iZmaZfb��

±� kgb`_gb_� kdhjhklb�i_j_^Zqb��<�^hiheg_gb_� d� kh�

djZs_gbx� kdhjhklb� i_j_^Zqb�� ^hklb]Z_fhfm� aZ� kq_l�

bkihevah\Zgby� f_lh^h\� k`Zlby� j_qb�� bkihevah\Zgb_�

9$'�\f_kl_�kh�k`Zlb_f�iZma��m^Ze_gb_�bgl_j\Zeh\�j_�

q_\uo� iZma�� ^Z_l� ^hihegbl_evgh_� kgb`_gb_� kdhjhklb�

i_j_^Zqb�g_aZ\bkbfh�hl�ijbf_gy_fuo�dh^_jh\�j_qb��

>_l_dlhj� Zdlb\ghklb� j_qb� h[uqgh� ijhba\h^bl� ^\h�

bqgh_�j_r_gb_�^ey�h[jZ[Zlu\Z_fh]h�j_q_\h]h�nj_cfZ�

�dZd� ijZ\beh�� ^ebghc� ������fk��� mdZau\Zy� gZ� gZebqb_�

beb�hlkmlkl\b_�j_qb��qlh�^h\hevgh�e_]dh�ijb�hlkmlkl\bb�

nhgh\h]h�rmfZ�>����@��GZijbf_j��ijh\_jyy�wg_j]_lbq_�

kdbc�mjh\_gv�\oh^gh]h�kb]gZeZ��fh`gh�ihemqblv�\ukh�

dmx� ijhba\h^bl_evghklv� h[gZjm`_gby� j_qb� �� g_j_qb�

�iZmau���H^gZdh�� \� j_Zevguo� mkeh\byo� \oh^ghc� kb]gZe�

fh`_l�[ulv�kf_rZg�k�rmfhf��oZjZdl_jbklbdb�dhlhjh]h�

fh]ml� [ulv� g_ba\_klgu� b� baf_gylvky� kh� \j_f_g_f��<�

g_dhlhjuo� kemqZyo�� dh]^Z� mjh\_gv� nhgh\h]h� rmfZ�

hq_gv�\ukhd��j_qv�fh`_l�[ulv�aZ]emr_gZ�wlbf�rmfhf��

Hkh[_ggh�]emob_�a\mdb��dhlhju_�y\eyxlky�\Z`gufb�^ey�

jZa[hjqb\hklb� j_qb�� fh]ml� [ulv� g_ijZ\bevgh� hij_^_�

e_gu� \� lZdhc� rmfghc� h[klZgh\d_�� Jbk�� �� ihdZau\Z_l�

ijbf_j� ^ey� aZrmfe_ggh]h� k_]f_glZ� j_qb� k� rmfhf� hl�

ljZgkihjlZ�� hlghr_gb_� kb]gZe�rmf� �HKR�� ±� �� ^;�� DZd�

\b^gh�ba�jbkmgdZ��g_dhlhju_�qZklb�j_qb�k�fZehc�wg_j�

]b_c�iheghklvx�ih]jm`_gu�\�rmf��qlh�^_eZ_l�wlb�j_q_�

\u_� \kie_kdb� ljm^gh� jZaebqbfufb� ^Z`_� \bamZevgh��

G_ijZ\bevgZy� deZkkbnbdZpby� wlbo� j_q_\uo� \kie_kdh\�

fh`_l�ijb\_klb�d�h[j_aZgbx�a\mdh\�b��dZd�ke_^kl\b_��d�

agZqbl_evghfm� mom^r_gbx� dZq_kl\Z� j_qb�� K� ^jm]hc�

klhjhgu��m\_ebq_gb_�eh`gh]h�h[gZjm`_gby� ©g_�j_qbª�

ebrZ_l�ihl_gpbZevghc�\u]h^u�hl�k`Zlby�iZma��Kms_�

kl\m_l�dhfijhfbkk�\�ijhba\h^bl_evghklb�9$'�±�m\_eb�

q_gb_� ihdZaZl_ey� ijZ\bevgh]h� h[gZjm`_gby� Zdlb\ghc�

j_qb�ijb�fbgbfbaZpbb�ihdZaZl_ey�eh`guo�h[gZjm`_gbc�

bgl_j\Zeh\�iZma��

KlZg^Zjlbabjh\Zggu_�f_lh^u��
^_l_dlbjh\Zgby�Zdlb\ghklb�j_qb�

Qlh[u� bkihevah\Zlv� ij_bfms_kl\Z� k`Zlby� j_q_\uo�

iZma��[ueh�ij_^eh`_gh�fgh`_kl\h�Ze]hjblfh\�9$'��g_�

dhlhju_� ba� gbo� [ueb� hlh[jZgu� hj]ZgbaZpbyfb� ih� klZg�

^ZjlbaZpbb�� \dexqZy�� F_`^mgZjh^guc� dhgkmevlZpbhg�

guc� dhfbl_l� ih� l_e_nhgbb� b� l_e_]jZnbb� �,QWHUQDWLRQDO�

7HOHFRPPXQLFDWLRQ�8QLRQ���7HOHFRPPXQLFDWLRQ�VHFWRU�±�,78�

7��� ?\jhi_ckdbc� bgklblml� ih� klZg^ZjlbaZpbb� \� h[eZklb�

l_e_dhffmgbdZpbc� �(XURSHDQ� 7HOHFRPPXQLFDWLRQV� 6WDQ�

GDUGV� ,QVWLWXWH� ±� (76,��� :kkhpbZpby� l_e_dhffmgbdZpbhg�

ghc� ijhfure_gghklb� KR:� �7HOHFRPPXQLFDWLRQV� ,QGXVWU\�

$VVRFLDWLRQ� ±� 7,$�� b� :evygk� hljZke_c� we_dljhgghc� ijh�

fure_gghklb��(OHFWURQLFV�,QGXVWULHV�$OOLDQFH�±�(,$���

F_`^mgZjh^guc� dhfbl_l� ,78�7� \uimklbe� dh^_ju�

*�����$QQH[�%��*����%��>�@�b�*�������$QQH[�$��*������$��

>�@�\�dZq_kl\_�jZkrbj_gby�^ey���d[bl�k�*�����>�@�b���������

d[bl�k�*�������>�@�dh^_jh\�j_qb�^ey�\hafh`ghklb�\uihe�

g_gby�ij_ju\bklhc�i_j_^Zqb� �'LVFRQWLQXRXV� WUDQVPLVVLRQ�

±� '7;���?\jhi_ckdbc� bgklblml� klZg^ZjlbaZpbb� (76,� j_�

dhf_g^h\Ze�*60�)5���+5�b��()5�f_lh^u�^_l_dlbjh\Zgby�

Zdlb\ghklb�j_qb�^ey�_\jhi_ckdbo�kbkl_f�pbnjh\hc�khlh�

\hc�k\yab�>���@��AZl_f�(76,�ij_^klZ\be�_s_�^\Z�^_l_dlh�

jZ� Zdlb\ghklb� j_qb�� Z^Zilb\guc� fgh]hkdhjhklghc� 9$'�

\ZjbZgl����dh^_j�$05���b�\ZjbZgl����dh^_j�$05���>��@��k�

l_f�� qlh[u� bkihevah\Zlv� bo� \�k_lyo� lj_lv_]h�ihdhe_gby�

fh[bevghc� k\yab� 8076��K_\_jhZf_jbdZgkdb_� hj]ZgbaZ�

pbb�ih�klZg^ZjlbaZpbb�7,$�b� (,$�ij_^klZ\beb�^\Z�Ze]h�

jblfZ�9$'��h^bg�^ey�dh^_jZ� ,6����>��@��Z�^jm]hc�^ey�dh�

^_jh\�,6�����>��@�b�,6�����>��@��Ze]hjblfu�9$'�^ey�,6�����

b�,6�����bf_xl�h^bgZdh\mx�kljmdlmjm���<�lZ[ebp_���ij_^�

klZ\e_gu� klZg^Zjlbabjh\Zggu_� Ze]hjblfu� 9$'�� deZk�

kbnbpbjh\Zggu_�ih�ijbgpbim� lh]h�� qlh� hgb� ZgZebabjm�

xl�� =eZ\guf� h[jZahf� ±� wlh� wg_j]bb� ih^^bZiZahgh\� b�

ki_dljZevgZy�nhjfZ�kb]gZeZ� >�@��GZijbf_j��Ze]hjblfu�

9$'�� ij_^eh`_ggu_� 7,$� b� (,$�� bkihevamxl� ij_^\Zjb�

l_evgh_� jZa[b_gb_� kb]gZeZ� gZ� g_[hevrh_� dhebq_kl\h�

ih^^bZiZahgh\��\�lh�\j_fy�dZd�Ze]hjblf�9$'�^ey�dh^_jZ�

,6����ZgZebabjm_l�h[smx�wg_j]bx�kb]gZeZ��K�^jm]hc�klh�

jhgu��Ze]hjblf� 9$'�dh^_jh\� ,6�����b� ,6����� lZd`_�jZk�

deZ^u\Zxl�kb]gZe��gh�lhevdh�gZ�^\Z�ih^^bZiZahgZ���

LZ[ebpZ����DeZkkbnbdZpby�klZg^Zjlbabjh\Zgguo�f_lh^h\�

9$'�\�aZ\bkbfhklb�hl�kihkh[Z�ZgZebaZ�kb]gZeZ���\�kdh[dZo�

mdZaZgh�dhebq_kl\h�ki_dljZevguo�ih^^bZiZahgh\��

Kihkh[�ZgZebaZ� 9$'�

:gZeba�ki_dljZev�
ghc�nhjfu�

*60�)5��
*60�+5��

*60�()5�

�
:gZeba�wg_j]bb�
ih^^bZiZahgh\�

,6����������
,6�����������
,6�����������
$05�������
$05�������

>jm]h_� *����%��

*������$�

LjZ^bpbhggh� f_lh^u� 9$'� ?\jhi_ckdh]h� bgklblmlZ�

klZg^ZjlbaZpbb� (76,� [ueb� hkgh\Zgu� gZ� [he__� lhqghf�

ZgZeba_�±�ZgZeba_�ki_dljZevghc�nhjfu�\oh^gh]h�kb]gZ�

eZ��Ijbqbghc�wlh]h�y\ey_lky�lh��qlh�wg_j]by�hrb[db�dh�

^bjh\Zgby�k�ij_^kdZaZgb_f�m\_ebqb\Z_lky�� dh]^Z�ki_d�

ljZevgu_�nhjfu�nhgZ�b�\oh^gh]h�kb]gZeZ�g_�kh\iZ^Zxl�
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�gZijbf_j�� \� kemqZ_� Zdlb\ghc� j_qb��� L_f� g_� f_g__�� \�

ihke_^g_f� klZg^Zjl_� $05� ijbgylu� ^\Z� \b^Z� Ze]hjbl�

fh\�9$'��dZ`^uc�ba�dhlhjuo�hkgh\Zg�gZ�ZgZeba_�ki_d�

ljZevghc�wg_j]bb�ih^^bZiZahgh\��Z�g_�gZ�[he__�lhqghf�

ZgZeba_�nhjfu�ki_dljZ��KlZg^Zjlbabjh\Zggu_�f_lh^u�

9$'�\�dh^_jZo�*����%�b�*������$�\_^ml�h[gZjm`_gb_�k�

ihfhsvx� q_luj_o� jZaebqguo� kihkh[h\�� \dexqZy� dZd�

ZgZeba�ki_dljZevghc�nhjfu��lZd�b�ZgZeba�wg_j]bb�ih^�

^bZiZahgh\��

:e]hjblfu�9$'�dh^_jh\�*����%�*������$�

<�dZq_kl\_�jZkrbj_gby�d�dh^_jm�j_qb�*�����f_`^m�

gZjh^guc� dhfbl_l� ,78�7� 6*��� \uimklbe� dh^_j� *�����

$QQH[�%�k�p_evx�ih^^_j`db�ij_ju\bklhc�i_j_^Zqb�'7;�

ihkj_^kl\hf� ^_l_dlbjh\Zgby� Zdlb\ghklb� j_qb� 9$'��

ZgZebaZ�nhgh\h]h�rmfZ�&1,�b� ]_g_jZpbb� dhfnhjlgh]h�

rmfZ�&1*��Dh^_j�*����%�^_ebl�j_qv�gZ�bgl_j\Zeu�ih�

���fk�b�\ujZ[Zlu\Z_l�j_r_gb_�h�gZebqbb�beb�hlkmlkl�

\bb�j_qb�^ey�dZ`^h]h�nj_cfZ��hp_gb\Zy�ijb�wlhf�q_lu�

j_�iZjZf_ljZ�>����@��
±�jZaghklv� wg_j]bc� \k_]h� ^bZiZahgZ� ±�

I I I
( ( ('  � ��

±�jZaghklv�wg_j]bc�^bZiZahgZ�GQ�±�
O O O( ( ('  � ��

±�bkdZ`_gb_�ki_dljZ�±�

�
�� �L L

L R

/6) /6) /6)
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±�jZaghklv� qZklhlu� i_j_oh^h\� q_j_a� ghev� ±�

=& =& =&'  � ��

]^_�(I�±�wg_j]by�\k_]h�^bZiZahgZ��(O�±�wg_j]by�^bZiZah�

gZ�GQ��/6)L�±�L�y�qZklhlZ�ki_dljZ�kb]gZeZ�b�=&�±�qZklh�
lZ� i_j_oh^h\� q_j_a� ghev� \oh^gh]h� kb]gZeZ��

=&/6)(( LOI ������ �±�iZjZf_lju��oZjZdl_jbamxsb_�rmf�

b�h[gh\ey_fu_�ihkj_^kl\hf�ZgZebaZ�nhgh\h]h�rmfZ��

;ehd� ko_fZ� Ze]hjblfZ� 9$'� dh^_jZ� *����%� ij_^�

klZ\e_gZ�gZ�jbk����>�@��<oh^gu_�iZjZf_lju�^ey�ZgZebaZ�

9$'�fh]ml�[ulv�ihemq_gu� ba� \oh^gh]h� kb]gZeZ� beb� ba�

ijhf_`mlhqguo� agZq_gbc� j_q_\h]h� dh^_jZ�� AZl_f� jZk�

kqblu\Zxlky� iZjZf_lju� jZagbpu� f_`^m� iZjZf_ljZfb�

\oh^gh]h� kb]gZeZ� b�rmfZ�û(I��û(O��û/6)� b�û=&��J_�
r_gb_�h�gZebqbb�j_qb�ihemqZxl�iml_f�ZgZebaZ�bgl_j�

\Zeh\�j_q_\h]h�kb]gZeZ�ih�q_luj_f�iZjZf_ljZf�� dhlh�

ju_�ihklmiZxl�gZ�ko_fm�ZgZebaZ�ij_^u^msbo�j_r_gbc��

;ehd� h[gh\e_gby� iZjZf_ljh\�rmfZ� hkgh\Zg� gZ� ko_f_�

Z\lhj_]j_kkbb�i_j\h]h�ihjy^dZ��Hgb�h[gh\eyxlky��_keb�

jZagbpZ� wg_j]bb� \k_]h� ^bZiZahgZ� f_gvr_� aZ^Zggh]h�

nbdkbjh\Zggh]h�ihjh]Z��:e]hjblf�9$'�dh^_jZ�*������$�

bf__l� ZgZeh]bqgmx� kljmdlmjm�� Hlebqb_� aZdexqZ_lky��

\�lhf��qlh�\�dh^_j�*������$�^_ebl�j_qv�gZ�bgl_j\Zeu�ih�

���fk��

�

Jbk�����:e]hjblf�9$'�dh^_jZ�*����%�

:e]hjblfu�9$'�dh^_jh\�*60�)5�+5�()5�

:e]hjblfu� 9$'� dh^_jh\� *60�)5�+5�()5�� ij_^eh�

`_ggu_� (76,�� bf_xl� koh`mx� kljmdlmjm�� A^_kv� ij_^kdZ�

aZggZy� hklZlhqgZy� wg_j]by� kjZ\gb\Z_lky� k� Z^Zilb\guf�

ihjh]hf��Ij_^kdZaZggZy� hklZlhqgZy� wg_j]by� \uqbkey_l�

ky� k� bkihevah\Zgb_f� agZq_gbc� ^_ckl\bl_evghc� b� k]eZ�

`_gghc� Z\lhdhjj_eypbb�� dhlhju_� hibku\Zxl� ki_dljZev�

gu_� oZjZdl_jbklbdb� kb]gZeZ�� Ij_^iheZ]Z_lky�� qlh� _keb�

kb]gZe�y\ey_lky�lhevdh�nhgh\uf�rmfhf��dhlhjuc�h[uq�

gh� kqblZ_lky� klZpbhgZjguf�� lh� kj_^gyy� ki_dljZevgZy�

nhjfZ�[m^_l�ih^h[gZ�nhjf_�ki_dljZ�l_dms_]h�nj_cfZ��

qlh� ijb\_^_l� d� f_gvr_c� hklZlhqghc� wg_j]bb� kb]gZeZ��

Ihjh]� j_r_gby� Ze]hjblfZ� 9$'� h[gh\ey_lky� lhevdh� \�

l_q_gb_�bgl_j\Zeh\�©g_j_qbª��bkihevamy�kZfu_�ihke_^�

gb_�kb]gZeu�rmfZ��qlh[u�hljZ`Zlv�ZdlmZevgu_�rmfh\u_�

oZjZdl_jbklbdb�� ;ehd� ko_fZ� Ze]hjblfh\� 9$'� dh^_jh\�

*60�)5�+5�()5�ij_^klZ\e_gZ�gZ�jbk����>�@��

�

Jbk�����:e]hjblf�9$'�dh^_jZ�*60�()5�

:e]hjblfu�9$'�dh^_jh\�$05�

Dh^_j�$05��jZkdeZ^u\Z_l�\oh^ghc�kb]gZe�gZ�^_\ylv�

g_jZ\ghf_jguo�ih^^bZiZahgh\�k�ihfhsvx�[ZgdZ�nbevl�

jh\�� ]^_� gb`gb_� ihehku� qZklhl� bf_xl�f_gvrmx� ihehkm�

ijhimkdZgby�� Z� [he__� \ukhdb_� qZklhlgu_� ^bZiZahgu� ±�

[hevrmx� ijhimkdgmx� kihkh[ghklv�� AZl_f� hg� \uqbkey_l�

wg_j]bx� \� dZ`^hf� ih^^bZiZahg_�� khijh\h`^Z_fmx� __�

khhl\_lkl\mxs_c� hp_gdhc�HKR�� Wg_j]by�nhgh\h]h�rm�

fZ�� bkihevam_fZy� \� jZkq_lZo� HKR�� \uqbkey_lky� Z^Zi�

lb\guf� f_lh^hf� gZ� hkgh\_� Z\lhj_]j_kkbhgghc� fh^_eb�

i_j\h]h� ihjy^dZ� b� \gmlj_gg_c� eh]bq_kdhc� ko_fu� 9$'��

GZdhg_p�� j_r_gb_� 9$'� ijbgbfZ_lky� iml_f� kjZ\g_gby�

kmffu�HKR�ih^^bZiZahgh\�k�Z^Zilb\guf�ihjh]hf�b�ih�

klmiZ_l� gZ� ko_fm� ZgZebaZ� ij_^u^msbo� j_r_gbc�� ;ehd�

ko_fZ� Ze]hjblfZ� 9$'� dh^_jZ� $05�� ij_^klZ\e_gZ� gZ�

jbk����>��@��

�

Jbk�����:e]hjblf�9$'�dh^_jZ�$05��



Pbnjh\Zy�H[jZ[hldZ�Kb]gZeh\���������
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KljmdlmjZ�dh^_jZ�$05��ihoh`Z�gZ�$05��\�lhf��qlh�

^_l_dlbjh\Zgb_� j_q_\hc� Zdlb\ghklb� hkms_kl\ey_lky� k�

bkihevah\Zgb_f�bgnhjfZpbb�h[�wg_j]bb�\�ih^^bZiZah�

gZo� \f_kl_� k� wg_j]b_c� nhgh\h]h� rmfZ�� H^gZdh� Ze]h�

jblf� 9$'� dh^_jZ� $05�� ljZgknhjfbjm_l� \oh^ghc� kb]�

gZe�\�qZklhlgmx�h[eZklv��bkihevamy�;IN�\f_klh�[ZgdZ�

nbevljh\�� ijbf_gy_fh]h� \� $05��� b� aZl_f� \uqbkey_l�

wg_j]bx�\�dZ`^hf�ih^^bZiZahg_��Qbkeh�ihehk�jZ\gy_l�

ky� ���� rbjbgZ� ihehk� lZd`_� y\ey_lky� g_jZ\ghf_jghc��

dZd�b�\�$05���<ihke_^kl\bb��ih�ki_dljZf�\oh^gh]h�kb]�

gZeZ�b�nhgh\h]h�rmfZ��\uqbkey_lky�HKR�^ey�dZ`^h]h�

ih^^bZiZahgZ��Wg_j]by�nhgh\h]h�rmfZ�^ey�dZ`^hc�ih�

ehku� baf_gy_lky� \h� \j_fy� bgl_j\Zeh\� ©g_j_qbª� k�ih�

fhsvx� Z\lhj_]j_kkbhgghc� ko_fu� i_j\h]h� ihjy^dZ��

Qlh[u� ij_^hl\jZlblv� \hafh`ghklv� \hagbdgh\_gby�

qj_af_jghc�qm\kl\bl_evghklb�d�mkeh\byf�g_klZpbhgZj�

gh]h�nhgh\h]h�rmfZ��$05��m\_ebqb\Z_l�ihjh]�ijbgylby�

hdhgqZl_evgh]h� j_r_gby� Ze]hjblfZ� 9$'� ^ey� \ukhdh�

nemdlmbjmxsbo� kb]gZeh\�� hp_gb\Z_fuo� ih� ^bki_jkbb�

bo�f]gh\_gguo�f_`dZ^jh\uo�HKR��Djhf_�lh]h��Z^ZilZ�

pby� mjh\gy� rmfZ� iml_f� baf_j_gby� ^_\bZpbb� ki_dljZ�

fh`_l�ijh\h^blvky�g_lhqgh��_keb�mjh\_gv�wg_j]bc�ih^�

^bZiZahgh\� f_gy_lky� [ukljh�� LZdbf� h[jZahf�� dh^_j�

$05��baf_gy_l�ihjh]�9$'�Z^Zilb\guf�kihkh[hf��hjb�

_glbjmykv�lZd`_�gZ�mjh\_gv�\kie_kdZ�b�ijbgylu_�j_r_�

gby� ih� ijhreuf� bgl_j\ZeZf�� Dhgljhev� aZ� ijbgylufb�

j_r_gbyfb� hkms_kl\ey_lky� iml_f� baf_j_gby� hlghr_�

gby� ibdh\h]h� agZq_gby� kb]gZe�rmf� d� kj_^g_fm�� ]^_�

kj_^g__� agZq_gb_� HKR� jZkkqblu\Z_lky� ijb� ihfhsb�

Z\lhj_]j_kkbhgghc� Z^ZilZpbb�k� m\_ebq_gguf�f]gh\_g�

guf�HKR��>jm]bfb� keh\Zfb�� ^ey� m\_ebq_gby� hlghr_�

gby� ibdh\h]h� agZq_gby� kb]gZe�rmf� d� kj_^g_fm�� mf_gv�

rZxlky� jZkq_lu� ih� ijhreuf� agZq_gbyf� b� mjh\gyf�

\kie_kdZ��gZjy^m�k�m\_ebq_gb_f�ihjh]Z�Ze]hjblfZ�9$'��

;ehd�ko_fZ�Ze]hjblfZ�9$'�dh^_jZ�$05��ij_^klZ\e_gZ�

gZ�jbk����>��@��

�

Jbk�����:e]hjblf�9$'�dh^_jZ�$05��

:e]hjblfu�9$'�dh^_jh\�,6���������

Hkgh\Zggu_� gZ� &'0$� pbnjh\u_� kbkl_fu� khlh\hc�

k\yab� bf_xl� _kl_kl\_ggmx� kljmdlmjm� ^ey� \kljZb\Zgby�

Ze]hjblfZ�9$'��gZau\Z_fh]h�Ze]hjblfhf�hij_^_e_gby�

kdhjhklb� �UDWH� GHWHUPLQDWLRQ� DOJRULWKP� ±� 5'$��� dhlhjuc�

^Z_l� kms_kl\_ggh_� m\_ebq_gb_� dZgZevghc� _fdhklb� im�

l_f�dhgljhey�fhsghklb�jZ^bhi_j_^Zqb�k�p_evx�hkeZ[�

e_gby� f_`dZgZevghc� bgl_jn_j_gpbb�� :kkhpbZpbb�

7,$�(,$� ij_^klZ\beb� ^\Z� \b^Z� Ze]hjblfh\� 5'$� ^ey�

klZg^Zjlh\� dh^_jh\� ,6���� b� ,6������ gZau\Z_fu_� dh^_�

jhf�k�ebg_cguf�ij_^kdZaZgb_f�k�fmevlbdh^h\uf�mijZ\�

e_gb_f� 4XDOFRPP� �4XDOFRPP� FRGH�H[FLWHG� OLQHDU� SUHGLF�

WLRQ� ±� 4&(/3�� ��d[bl�k� b� dh^_dhf� k� jZkrbj_gghc� baf_�

gyxs_cky� kdhjhklvx� �HQKDQFHG� YDULDEOH� UDWH� FRGHF� ±�

(95&��� khhl\_lkl\_ggh�� <� K_\_jghc� :f_jbd_� klZg^Zjl�

&'0$� 5'$� ,6����� ih^^_j`b\Z_l� ljb� kdhjhklb�� ��� ���� b�

�����Bgl_j\Zeu��\�dhlhjuo�kh^_j`blky�j_qv��dh^bjmxlky�

kh�kdhjhklvx���beb������Z�nhgh\uc�rmf�kh�kdhjhklvx������

:e]hjblf�5'$�dh^_jZ�,6�����gZau\Zxl����d[bl�k�4&(/3��

hg�lZdhc�`_��dZd�b�Ze]hjblf�5'$�dh^_jZ�,6������

<�dZq_kl\_�\oh^guo�iZjZf_ljh\�Ze]hjblf�5'$�dh^_jZ�

,6����� bkihevam_l� wg_j]bb�^\mo�ih^^bZiZahgh\� k� m\_eb�

q_gb_f� ^he]hkjhqgh]h� ij_^kdZaZgby�� KgZqZeZ�� k� ihfh�

svx�Z\lhj_]j_kkbhgghc�fh^_eb�i_j\h]h�ihjy^dZ��\uqbk�

ey_lky�k]eZ`_ggZy�wg_j]by�\�ih^^bZiZahgZo��AZl_f�ijh�

ba\h^blky�Z^ZilZpby� wg_j]bc�kb]gZeZ� b�rmfZ� \� dZ`^hf�

ih^^bZiZahg_�\� aZ\bkbfhklb�hl�mkbe_gby�^he]hkjhqgh]h�

ij_^kdZaZgby��>jm]bfb�keh\Zfb��wg_j]by�kb]gZeZ�Zdlb\gh�

Z^Zilbjm_lky� d� l_dms_fm� agZq_gbx� gZ� \oh^_�� _keb� dh�

wnnbpb_gl�mkbe_gby�ij_^kdZaZgby�hlghkbl_evgh�\ukhd��

K�^jm]hc�klhjhgu��_keb�dhwnnbpb_gl�mkbe_gby�y\ey_lky�

g_[hevrbf��wlh�iha\hey_l�m\_ebqblv�kdhjhklv�Z^ZilZpbb�

rmfZ��HKR�\�dZ`^hf�ba�^\mo�ih^^bZiZahgh\�\uqbkey_l�

ky�k�bkihevah\Zgb_f�bgnhjfZpbb�h[�wg_j]byo�kb]gZeZ�b�

rmfZ� \� dZ`^hc� ih^ihehk_��HdhgqZl_evgZy� kdhjhklv� hi�

j_^_ey_lky� iml_f� kjZ\g_gby� hlghr_gbc� kb]gZe�rmf� kh�

agZq_gbyfb� Z^Zilb\guo� ihjh]h\�� aZ\bkysbo� hl� mjh\gy�

nhgh\h]h�rmfZ� b�HKR�ij_^u^ms_]h�nj_cfZ��ihklmiZy�

aZl_f�gZ�ko_fm�ZgZebaZ�ij_^u^msbo�j_r_gbc��;ehd�ko_�

fZ�5'$�dh^_jZ�,6�����ij_^klZ\e_gZ�gZ�jbk����>��@��

�

Jbk�����:e]hjblf�5'$�dh^_jZ�,6�����

KjZ\g_gb_�ijhba\h^bl_evghklb�Ze]hjblfh\�9$'��
bkihevam_fuo�\�jZaebqguo�klZg^ZjlZo�

<� >�@� [ueZ� ijh\_^_gZ� kjZ\gbl_evgZy� hp_gdZ� iylb�

klZg^Zjlbabjh\Zgguo�Ze]hjblfh\�9$'�gZ�ij_^f_l�dheb�

q_kl\Z� hrb[hd� h[gZjm`_gby� ^ey� bgl_j\Zeh\� Zdlb\ghc�

j_qb�b�iZmau��L_klh\uf�kb]gZehf�[ueZ�j_qv�^ebl_evgh�

klvx����k_dmg^��ij_h[jZah\ZggZy�k�ihfhsvx�fh^bnbpb�

jh\Zgghc� kbkl_fu� ijhf_`mlhqgh]h� hldebdZ�� Z� aZl_f�

kf_rZggZy�k�ljZgkihjlguf�rmfhf�k�HKR����������������b��

���^;��Bgl_j\Zeu�Zdlb\ghc�j_qb�b�iZmau�[ueb�hlf_q_gu�

\jmqgmx�� Ijhihjpbb� f_`^m� g_Zdlb\gufb� b� Zdlb\gufb�

mqZkldZfb�j_qb�[ueb������b�������khhl\_lkl\_ggh��J_r_�

gb_�Ze]hjblfhf�9$'�^ey�dh^_jh\�*����%�b�$05��ijbgb�

fZ_lky�dZ`^u_����fk��^ey�dh^_jh\�*60�()5��$05��b�,6�

���� ±� dZ`^u_� ���fk��Ijb� g_agZqbl_evghc�fh^bnbdZpbb�

bkoh^gh]h� dh^Z� $05��� j_amevlZlu�fh`gh� ihemqZlv� dZ`�

^u_����fk��l�d��\�k\h_c�hkgh\_�$05��ijbgbfZ_l�j_r_gby�

dZ`^u_����fk�b�aZl_f�\ha\jZsZ_l�j_r_gb_�ih�bgl_j\Zem�

^ebl_evghklvx� ��� fk�� ZgZebabjmy� eh]bq_kdmx� dhf[bgZ�

pbx�j_r_gbc�ih�^\mf�bgl_j\ZeZf�^ebl_evghklvx����fk��

Qlh� dZkZ_lky�fgh]hkdhjhklgh]h�dh^_jZ� ,6������^\_�\_jo�
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gbo� kdhjhklb� ��� b� ����� ijbf_gyxlky� ^ey� dh^bjh\Zgby�

Zdlb\ghc� j_qb�� Z� gb`gyy� kdhjhklv� ������ bkihevam_lky�

^ey�dh^bjh\Zgby�©g_j_qbª��

Ijhba\h^bl_evghklv� jZ[hlu� Ze]hjblfh\� \� kj_^_�

ljZgkihjlgh]h�rmfZ�ihdZaZgZ�gZ�jbk����b���>�@��Hkpbeeh�

]jZffu�l_klh\h]h�kb]gZeZ�b�j_amevlZlh\�jZ[hlu�^_l_d�

lhjh\�^ey�HKR����^;�ij_^klZ\e_gu�gZ�jbk�����>�@��

�

Jbk�����Dhebq_kl\h�hrb[hd�h[gZjm`_gby�Zdlb\ghc�j_qb�

ih�hlghr_gbx�d�mjh\gx�ljZgkihjlgh]h�rmfZ�

�

Jbk�����Dhebq_kl\h�hrb[hd�h[gZjm`_gby�j_q_\uo�iZma��

ih�hlghr_gbx�d�mjh\gx�ljZgkihjlgh]h�rmfZ�

Dh^_j� *����%� ihdZau\Z_l� ohjhrbc� j_amevlZl� ih�

kjZ\g_gbx�k�^jm]bfb�f_lh^Zfb�ijb�h[gZjm`_gbb�j_q_�

\uo�iZma��H^gZdh�hg�^_fhgkljbjm_l�hq_gv�\ukhdbc�mjh�

\_gv� hrb[hd� ^_l_dlbjh\Zgby� j_qb�� qlh�fh`_l� ih\e_qv�

j_adh_�h[j_aZgb_�kb]gZeZ�j_qb��Dh^_j�,6�����ihdZau\Z�

_l�hlghkbl_evgh�\ukhdh_�dhebq_kl\h�hrb[hd�ijb�^_l_d�

lbjh\Zgbb� Zdlb\ghc� j_qb� \� kjZ\g_gbb� k� Ze]hjblfZfb�

9$'��ij_^eh`_ggufb�(76,��F_lh^u�9$'�?\jhi_ckdh]h�

bgklblmlZ� klZg^ZjlbaZpbb� (76,�� l�_�� Ze]hjblfu� 9$'�

dh^_jh\�*60�()5��$05��b�$05���ihdZau\Zxl�^h\hev�

gh� koh`b_� j_amevlZlu� \� h[gZjm`_gbb� bgl_j\Zeh\� Zd�

lb\ghc�j_qb��\�lh�\j_fy�dZd�j_amevlZlu�^_l_dlbjh\Zgby�

bgl_j\Zeh\�iZma�kbevgh�jZagylky��Dh^_j�*60�()5�^_�

fhgkljbjm_l� gZbemqrb_� j_amevlZlu� ^ey� kjZ\gbl_evgh�

\ukhdh]h� mjh\gy�HKR� �[hevr_� ��� ^;��� L_f� g_�f_g__��

dhebq_kl\h� hrb[hd� h[gZjm`_gby� bgl_j\Zeh\� iZma� ijb�

mf_gvr_gbb� mjh\gy� HKR� kms_kl\_ggh� jZkl_l�� Dh^_j�

$05�� ihdZau\Z_l�hlghkbl_evgh�ihke_^h\Zl_evgu_� j_�

amevlZlu�� g_� kfhljy� gZ� baf_g_gb_� mjh\gy� rmfZ�� ijb�

h[gZjm`_gbb� mqZkldh\� iZma� ^ey� j_q_\h]h� kb]gZeZ� k�

ljZgkihjlguf� rmfhf�� Ih� ijhba\h^bl_evghklb� $05��

gZoh^blky�f_`^m�*60�()5�b�$05���

�

Jbk������KjZ\g_gb_�j_amevlZlh\�jZ[hlu�Ze]hjblfh\�9$'�

^ey�j_q_\h]h�kb]gZeZ�k�ljZgkihjlguf�rmfhf��HKR����^;���

Z��\oh^ghc�aZrmfe_gguc�j_q_\hc�kb]gZe��[��qbklZy�j_qv��

\��*����%��]��,6������^��*60�()5��_��$05���`��$05��

DZd� \b^gh� ba� ijb\_^_gguo� ]jZnbdh\�� gb� h^bg�f_lh^�

g_� ^_fhgkljbjm_l� \ukhdhc� ^hklh\_jghklb� b� lhqghklb�

h[gZjm`_gby�Zdlb\ghc�j_qb�b�j_q_\uo�iZma�h^gh\j_f_g�

gh��LZdbf�h[jZahf��\klZ_l�ijh[e_fZ�jZa^_e_gby�j_q_\h�

]h�kb]gZeZ�gZ�bgl_j\Zeu�Zdlb\ghc�j_qb�b�j_q_\uo�iZma�k�

\ukhdhc� kl_i_gvx� ^hklh\_jghklb� b� gZbf_gvrbfb� ihl_�

jyfb��

Gh\uc�kihkh[�h[gZjm`_gby�iZma�\�j_q_\uo�kb]gZeZo�

<� gZklhys_c� jZ[hl_� ij_^eh`_g�^_l_dlhj� Zdlb\ghklb�

j_qb��h[_ki_qb\Zxsbc�kms_kl\_ggh_�ih\ur_gb_� lhqgh�

klb�ijZ\bevgh]h�jZa^_e_gby�j_q_\uo�kb]gZeh\�gZ�i_jbh�

^u�Zdlb\ghc�j_qb�b�iZmau�>��@��

KljmdlmjgZy� ko_fZ� ^_l_dlhjZ� Zdlb\ghklb� j_qb� bah�

[jZ`_gZ� gZ� jbk�� ����J_q_\hc� kb]gZe� k� \uoh^Z� we_dljh�

Zdmklbq_kdh]h� ij_h[jZah\Zl_ey� mkbeb\Z_lky� k_e_dlb\�

guf�mkbebl_e_f�b�ih^Z_lky�gZ�\oh^�kmffZlhjZ��GZ�\lh�

jhc�\oh^�kmffZlhjZ�ih^Z_lky�kb]gZe�k�\uoh^Z�]_g_jZlh�

jZ�baf_jbl_evgh]h�kb]gZeZ��KmffZjguc�kb]gZe�k�\uoh^Z�

kmffZlhjZ�ihklmiZ_l�gZ�\oh^�mkbebl_ey�h]jZgbqbl_ey����

]^_� ijhbkoh^bl� mkbe_gb_� kb]gZeZ�� Z� aZl_f� h]jZgbq_gb_�

ih� Zfieblm^_�� :gZeh]bqgZy� hi_jZpby� ijh\h^blky� gZ^�

kb]gZehf��ihklmiZxsbf�k�\uoh^Z�k_e_dlb\gh]h�mkbebl_�

ey� gZ� \oh^� mkbebl_ey�h]jZgbqbl_ey� ���Kb]gZe� k� \uoh^Z�

mkbebl_ey�h]jZgbqbl_ey� ��ih^Z_lky� gZ�i_j\uc� \oh^� i_�

j_fgh`bl_ey��GZ� \lhjhc� \oh^� i_j_fgh`bl_ey� ih^Z_lky�

kb]gZe�k�\uoh^Z�mkbebl_ey�h]jZgbqbl_ey����Kb]gZe�k�\u�

oh^Z� i_j_fgh`bl_ey� ihklmiZ_l� gZ� \oh^� gZdhibl_ey�

mkj_^gbl_ey� �bgl_j\Ze�gZdhie_gby� ���fk��� ]^_�ijhbkoh�

^bl� \uqbke_gb_� kb]gZeZ�� ih� Zfieblm^_� dhlhjh]h� ijbgb�

fZxl� j_r_gb_� h� gZebqbb� i_jbh^Z� Zdlb\gh]h� j_q_\h]h�

kb]gZeZ�beb�iZmau�\�ihjh]h\hf�mkljhckl\_��
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Jbk������KljmdlmjgZy�ko_fZ�^_l_dlhjZ�Zdlb\ghklb�j_qb�

�

Jbk������Hkpbeeh]jZffZ�l_klh\hc�njZau�k�^h[Z\e_gb_f�ljZgkihjlgh]h�rmfZ��HKR����^;����

qbklh]h�j_q_\h]h�kb]gZeZ�b�kb]gZeZ�k�\uoh^Z�h[gZjm`bl_ey�

�

AgZq_gb_� ihjh]Z� \uqbkey_lky� \� ko_f_� \uqbke_gby�

ihjh]Z�iml_f�ZgZebaZ�i_j\uo�����fk�hl�gZqZeZ�ZgZebaZ��

l�d��gZ�wlhf�bgl_j\Ze_�j_qv�h[uqgh�hlkmlkl\m_l���

>ey�ijh\_^_gby�bkke_^h\Zgby�[ueZ�\u[jZgZ�l_klh�

\Zy� njZaZ�� ©Ijh^he`_gb_� hleZ^db� mkljhckl\Zª�� GZ�

jbk����� ij_^klZ\e_gZ� hkpbeeh]jZffZ� ^Zgghc�njZau� k�

^h[Z\e_gb_f�ljZgkihjlgh]h�rmfZ��HKR����^;���qbklh]h�

j_q_\h]h�kb]gZeZ�b�kb]gZeZ�k�\uoh^Z�h[gZjm`bl_ey��

H[s__� \j_fy� aZibkb� j_q_\h]h� kb]gZeZ� mdZaZgghc�

njZau�khklZ\beh���k��Z�kmffZjgh_�\j_fy�Zdlb\guo�i_�

jbh^h\� ±� �����k�� qlh� khklZ\ey_l� ������� \j_f_gb� \u�

[jZggh]h�j_q_\h]h�kb]gZeZ���

Dhebq_kl\h� hrb[hd� h[gZjm`_gby� Zdlb\ghc� j_qb� kh�

klZ\beh���������dhebq_kl\h�hrb[hd�h[gZjm`_gby�j_q_�

\uo�iZma�±���������

>ey�ijh\_jdb�\hkijbylby�j_qb�gZ�kemo�ihke_�h[jZ��

[hldb� [ueZ� ijhba\_^_gZ� aZibkv� j_q_\h]h� kb]gZeZ� k� ih�

fhsvx� [ehdZ� Zm^bhaZibkb�� mijZ\ey_fh]h� dhfZg^Zfb� k�

h[gZjm`bl_ey�iZma��Bgl_j\Zeu��\�dhlhjuo�ijbkmlkl\h\Z�

eZ�j_qv��hklZ\Zebkv�[_a�baf_g_gby��<�bgl_j\Zeu��\�dhlh�

juo� gZoh^bebkv� iZmau�� aZibku\Zeky� gmev�� DZq_kl\h� ih�

emq_ggh]h� j_q_\h]h� kb]gZeZ� ijZdlbq_kdb� g_� hlebqZehkv�

hl�bkoh^gh]h��Keh\Z�[ueb�ohjhrh�jZaebqbfu��j_qv�e_]dh�

\hkijbgbfZeZkv�gZ�kemo��

AZdexq_gb_�

LZdbf�h[jZahf��fh`gh�k^_eZlv�\u\h^�h�lhf��qlh�jZa�

jZ[hlZg�gh\uc�kihkh[�h[gZjm`_gby�iZma�\�j_qb��dhlhjuc�

iha\hey_l� kms_kl\_ggh� ih\ukblv� lhqghklv� jZa^_e_gby�

gZ� Zdlb\gu_� mqZkldb� j_qb� b� iZmau�� Ijb� wlhf� dZq_kl\h�

\hkklZgZ\eb\Z_fhc�j_qb�hklZ_lky�ijZdlbq_kdb�gZ�lhf�`_�

mjh\g_���
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Ij_^f_lhf� ihke_^mxs_]h� bkke_^h\Zgby� y\ey_lky�

kjZ\gbl_evgZy� hp_gdZ� dhebq_kl\Z� hrb[hd� b� \_jhylgh�

klb�ijZ\bevgh]h�h[gZjm`_gby�mqZkldh\�Zdlb\ghc�j_qb�b�

iZmau�ijb�jZaebqguo�mjh\gyo�HKR��

Ebl_jZlmjZ�

���.RQGR]�$�0��'LJLWDO�6SHHFK��&RGLQJ�IRU�/RZ�%LW�5DWH�

&RPPXQLFDWLRQ�6\VWHPV��±�-RKQ�:LOH\�	�6RQV��/WG��������

±�����S��

��� R_emobg�H�B�� Pbnjh\Zy� h[jZ[hldZ� b� i_j_^ZqZ�

j_qb� �� H�B��R_emobg�� <�=��Emdvygp_\�� Ih^� j_^��

H�B��R_em�obgZ��±�F���JZ^bh�b�k\yav��������±�����k���be��

��� ,78�7� ������� $� VLOHQFH� FRPSUHVVLRQ� VFKHPH� IRU�

*����� RSWLPLVHG� IRU� WHUPLQDOV� FRQIRUPLQJ� WR� ,78�7� 9�����

,78�7�5HF��*�����$QQH[�%��

��� ,78�7� �������'XDO� UDWH� VSHHFK� FRGHU� IRU�PXOWLPHGLD�

FRPPXQLFDWLRQV�WUDQVPLWWLQJ�DW�����DQG�����NELW�V��$QQH[�$��

6LOHQFH�FRPSUHVVLRQ�VFKHPH��,78�7�5HF��*�������$QQH[�$��

���,78�7��������&RGLQJ�RI�VSHHFK�DW���NELW�V�XVLQJ�FRQ�

MXJDWH�VWUXFWXUH�DOJHEUDLFFRGH�H[FLWHG�OLQHDU�SUHGLFWLRQ��&6�

$&(/3���,78�7�5HF��*������

��� ,78�7� �������'XDO� UDWH� VSHHFK� FRGHU� IRU�PXOWLPHGLD�

FRPPXQLFDWLRQV� WUDQVPLWWLQJ� DW� ���� DQG� ���� NELW�V�� ,78�7�

5HF��*��������

���(76,� �������'LJLWDO� FHOOXODU� WHOHFRPPXQLFDWLRQV� V\V�

WHP� �SKDVH� ����� 9RLFH� DFWLYLW\� GHWHFWRU� �9$'�� IRU� IXOO� UDWH�

VSHHFK� WUDIILF� FKDQQHOV�� *60� ������ �(76,� (1� ���� ����

Y��������

���(76,� �������'LJLWDO� FHOOXODU� WHOHFRPPXQLFDWLRQV� V\V�

WHP� �SKDVH� ����� 9RLFH� DFWLYLW\� GHWHFWRU� �9$'�� IRU� IXOO� UDWH�

VSHHFK�WUDIILF�FKDQQHOV��*60��������GUDIW�(76,�(1���������

Y��������

���(76,���������'LJLWDO�FHOOXODU�WHOHFRPPXQLFDWLRQV�V\V��

WHP�� 9RLFH� DFWLYLW\� GHWHFWRU� �9$'�� IRU� HQKDQFHG� IXOO� UDWH�

�()5�� VSHHFK� WUDIILF� FKDQQHOV��*60� ������ �(76� ���� ������

0DUFK��

����(76,� �������'LJLWDO� FHOOXODU� WHOHFRPPXQLFDWLRQV� V\V�

WHP� �SKDVH� ����� 9RLFH� DFWLYLW\� GHWHFWRU� �9$'�� IRU� DGDSWLYH�

PXOWL�UDWH� �$05��VSHHFK� WUDIILF�FKDQQHOV��*60�������Y������

�(76,�(1�����������

����'H-DFR�3���*DUGQHU�:���DQG�&��/HH� ������� µ4&(/3��

7KH� 1RUWK� $PHULFDQ� &'0$� GLJLWDO� FHOOXODU� YDULDEOH� UDWH�

VSHHFK�FRGLQJ�VWDQGDUG¶��LQ�,(((�:RUNVKRS�RQ�6SHHFK�&RG�

LQJ�IRU�7HOHFRP��SS���±���

����7,$�(,$��������(QKDQFHG�YDULDEOH�UDWH�FRGHF��VSHHFK�

VHUYLFH� RSWLRQ� �� IRU� ZLGHEDQG� VSUHDG� VSHFWUXP� GLJLWDO� V\V�

WHPV��,6������

����7,$�(,$��������+LJK�UDWH�VSHHFK�VHUYLFH�RSWLRQ����IRU�

ZLGHEDQG�VSUHDG�VSHFWUXP�FRPPXQLFDWLRQ�V\VWHPV��,6������

���� IZl�� �������� JhkkbckdZy�N_^_jZpby��FID� *��/�

�������*��/� �������Kihkh[� h[gZjm`_gby� iZma� \� j_q_\uo�

kb]gZeZo� b� mkljhckl\h� _]h� j_Zebamxs__� ��<blya_\�<�<���

Jhah\�<�B���<heq_gdh\�<�:���aZy\bl_ev�b�iZl_glhh[eZ^Z�

l_ev�JyaZgkdbc� ]hkm^Zjkl\_gguc�jZ^bhl_ogbq_kdbc� mgb�

\_jkbl_l�� ±� �� ��������������� aZy\�� ���������� him[e��

����������;xe������

92,&(�$&7,9,7<�'(7(&7,21�0(7+2'6�

9ROFKHQNRY�9�$���9LW\D]HY�9�9�

3UREOHPV�RI�DFFXUDF\�LQFUHDVH�LQ�YRLFH�DFWLYLW\�GHWHFWLRQ�

�9$'�� DUH� FRQVLGHUHG�� *HQHUDO� LQIRUPDWLRQ� DERXW� VWDQGDUG�

9$'� PHWKRGV� DQG� SHUIRUPDQFH� FRPSDULVRQ� RI� 9$'V� DUH�

JLYHQ��$�QHZ�PHWKRG�RI�YRLFH�DFWLYLW\�GHWHFWLRQ�LV�RIIHUHG��
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M\Z`Z_fu_�dhee_]b��

Ijb]eZrZ_f� <Zk� ijbgylv� mqZklb_� \� nhjfbjh\Zgbb� l_fZlbq_kdbo� \uimkdh\� `mjgZeZ� ©Pbnjh\Zy� h[jZ[hldZ��

kb]gZeh\ª� b� jZaf_s_gbx� j_deZfu� ijh^mdpbb� �mkem]�� <Zr_c� hj]ZgbaZpbb� gZ� _]h� kljZgbpZo�� <� kemqZ_� iheh`bl_evgh]h�

j_r_gby� ijhkbf� ij_^klZ\blv� \� j_^Zdpbx�`mjgZeZ� <Zrb� ij_^eh`_gby� ih� ieZgh\hfm� jZaf_s_gbx� bgnhjfZpbhgguo��

fZl_jbZeh\� b�fZd_l�j_deZfu� ijh^mdpbb� �mkem]�� k� mdZaZgb_f�`_eZ_fh]h� _z�f_klhjZkiheh`_gby�� h[eh`dZ� ���y�� ��y�beb��

��y�klj����p\_lgZy�\gmlj_ggyy�ihehkZ��h[t_f�ihehku�����
@mjgZe�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�ba^Z_lky�k������]h^Z��<uoh^bl�_`_d\ZjlZevgh��lbjZ`hf�±�����wda��JZkijhkljZgy_l�

ky�ih�ih^ibkd_�q_j_a�Z]_glkl\h�©Jhki_qZlvª�\�Jhkkbb��bg^_dk���������KG=�b�kljZgZo�;Zelbb��bg^_dk���������Z�lZd`_�gZ�Dhgn_�
j_gpbb�� ©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\� b� __� ijbf_g_gb_� ±� '63$¶ª� b� <uklZ\dZo�� ©([SR(OHFWURQLFDª�� ©K\yavWdkihdhffª��
©WE?DLJHGBD:��dhfihg_glu��h[hjm^h\Zgb_��l_ogheh]bbª��]��Fhkd\Z��b�^j��

GZmqgh�l_ogbq_kdbc�`mjgZe� ©Pbnjh\Zy� h[jZ[hldZ� kb]gZeh\ª� \dexq_g� \�Kibkhd� ba^Zgbc�� j_dhf_g^m_fuc�<:D� JN� ^ey�
im[ebdZpbb�j_amevlZlh\�gZmqguo�bkke_^h\Zgbc�khbkdZl_eyfb�mq_ghc�kl_i_gb�^hdlhjZ�b�dZg^b^ZlZ�l_ogbq_kdbo�gZmd�\�h[eZklb�
jZ^bhl_ogbdb��k\yab��\uqbkebl_evghc�l_ogbdb��we_dljhgbdb��bgnhjfZpbhggh�baf_jbl_evguo�b�mijZ\eyxsbo�kbkl_f��

IeZgbjm_fu_�kjhdb�ba^Zgby�hl^_evguo�ghf_jh\�`mjgZeZ��

����±�bxgv������]��L_fZlbq_kdbc�\uimkd�� ©L_hjby�b�f_lh^u�pbnjh\hc�h[jZ[hldb�kb]gZeh\ª��ih�fZl_jbZeZf�f_`^mgZ�

jh^ghc�gZmqgh�l_ogbq_kdhc��dhgn_j_gpbb�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\�b�__�ijbf_g_gb_�±�'63$¶�����ª��
����±�k_gly[jv������]��L_fZlbq_kdbc�\uimkd��©Pbnjh\Zy�h[jZ[hldZ�bah[jZ`_gbcª��
����±�^_dZ[jv������]��L_fZlbq_kdbc�\uimkd��©PHK�\�jZ^bhl_ogbd_�b�kbkl_fZo�l_e_dhffmgbdZpbcª��

Hjb_glbjh\hqgZy�klhbfhklv�j_deZfguo�mkem]��

��y��\g_rgyy��kljZgbpZ�p\_lghc�h[eh`db�±����lukyq�jm[e_c��
��y�b���y��\gmlj_ggb_��kljZgbpu�p\_lghc�h[eh`db�±����lukyq�jm[e_c��
�?��p\_lghc�\gmlj_gg_c�ihehku�±���lukyq�jm[e_c��

@^_f�<Zrbo�ij_^eh`_gbc�

K�gZbemqrbfb�ih`_eZgbyfb��aZf��]eZ\gh]h�j_^ZdlhjZ�^�l�g���ijhn_kkhj�<blya_\�<eZ^bfbj�<bdlhjh\bq���
l_e_nhg�����������������

Ij_^eh`_gby�ijhrm�gZijZ\eylv�ih�Z^j_km��(�PDLO��YLW\D]HY�Y�Y#UVUHX�UX�beb�LQIR#GVSD�UX�
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JZkkfZljb\Z_lky�h^bg�ba�kihkh[h\�mijZ\e_gby�g_ij_ju\gufb�dh�

e_[Zl_evgufb�h[t_dlZfb�k�g_ba\_klghc�fZl_fZlbq_kdhc�fh^_evx��

[Zabjmxsbcky�gZ�ijbgpbiZo�ijyfh]h�b�h[jZlgh]h�Z^Zilb\gh]h�fh^_�

ebjh\Zgby�� >ey� p_e_c� mijZ\e_gby� \� bkke_^m_fhc� kbkl_f_�nhjfbjm�

xlky�^\Z�h^gh\j_f_ggh�ijhl_dZxsbo�Z^Zilb\guo��ijhp_kkZ��ijhp_kk�

Z^Zilb\ghc� b^_glbnbdZpbb� �ijyfh_�fh^_ebjh\Zgb_�h[t_dlZ��b�ijh�

p_kk�nhjfbjh\Zgby�mijZ\eyxs_]h�\ha^_ckl\by� �h[jZlgh_�fh^_ebjh�

\Zgb_���:^Zilb\gu_�fh^_eb�h[t_dlZ�j_Zebamxlky�\�\b^_�Z^Zilb\guo�

ljZgk\_jkZevguo� nbevljh\� k� \_kh\ufb� dhwnnbpb_glZfb��

i_j_kljZb\Z_fufb� ih� f_lh^m� gZbf_gvrbo� d\Z^jZlh\� \� j_`bf_� j_�

Zevgh]h� \j_f_gb�� <� hlebqb_� hl� ljZ^bpbhgguo� aZfdgmluo� kbkl_f�

Z\lhfZlbq_kdh]h� mijZ\e_gby� \� jZkkfZljb\Z_fhc� Z^Zilb\ghc�

kljmdlmj_�hlkmlkl\m_l�nbabq_kdZy�hljbpZl_evgZy�h[jZlgZy�k\yav�

f_`^m�\uoh^hf�b� \oh^hf��?_�jhev� b]jZ_l�nmgdpbhgZevgZy�h[jZlgZy�

k\yav��aZfudZxsZyky�q_j_a�Z^Zilb\guc�ijhp_kk��IhdZaZgh��qlh�ij_^�

eZ]Z_fZy�f_lh^bdZ�kbgl_aZ�lZdhc�kbkl_fu�iha\hey_l�fbgbfbabjh�

\Zlv�hrb[db�mijZ\e_gby�b�^_finbjh\Zlv�dhe_[Zgby��Z�lZd`_�dhfi_g�

kbjh\Zlv� kemqZcguc� gbadhqZklhlguc� ^j_cn� \uoh^gh]h� kb]gZeZ� \�

mijZ\ey_fhf� h[t_dl_�� J_amevlZlu� bfblZpbhggh]h� fh^_ebjh\Zgby�

kbkl_fu�ih^l\_j`^Zxl�wnn_dlb\ghklv�ij_^eh`_gguo�j_r_gbc��

M>D�����������

IJBEH@?GB?�IJBGPBIH<�PBNJH<HC�:>:ILB<GHC�NBEVLJ:PBB��
D�A:>:Q?�MIJ:<E?GBY�>BG:FBQ?KDBF�H;T?DLHF��
K�G?BA<?KLGHC�F:L?F:LBQ?KDHC�FH>?EVX�

=m^dh\Z�G�<���dZg^��l_og��gZmd��^hp_gl�dZn��K:M�X`gh]h�n_^_jZevgh]h�mgb\_jkbl_lZ���
H�PDLO��WDODBJXG#UDPEOHU�UX�

�
Dexq_\u_� keh\Z�� ^bgZfbq_kdbc� h[t_dl��

Z^Zilb\gZy
�
fh^_ev��nmgdpbhgZevgZy

�
h[jZlgZy

�

k\yav�� Z^Zilb\guc� ljZgk\_jkZevguc� nbevlj��

f_lh^� gZbf_gvrbo� d\Z^jZlh\�� g_j_]meyjgu_�

dhe_[Zgby��^j_cn�\uoh^gh]h�kb]gZeZ��

<\_^_gb_�

Ba\_klgh�� qlh� [hevrbgkl\h� ljZ^bpbhgguo��

f_lh^h\� kbgl_aZ� Z\lhfZlbq_kdbo� kbkl_f�

mijZ\e_gby� [Zabjm_lky� gZ� bkihevah\Zgbb�

fZl_fZlbq_kdbo� fh^_e_c� mijZ\ey_fuo�

h[t_dlh\�� H^gZdh� wlb� f_lh^u� ijbf_gbfu�

^Ze_dh� g_� \k_]^Z�� l�d�� gZ� ijZdlbd_� ihemqblv�

Z^_d\Zl�gh_� fZl_fZlbq_kdh_� hibkZgb_�

^bgZfbq_kdbo�k\hckl\�keh`gh]h�l_ogheh]bq_�

kdh]h� ijhp_kkZ� aZqZklmx� ljm^gh�� Z� bgh]^Z� b�

g_\hafh`gh���

<�ih^h[guo�kemqZyo�\uoh^hf�ba�iheh`_gby�

fh`_l� klZlv� ijbf_g_gb_� Z^Zilb\guo�

j_]meylhjh\��ij_^gZagZq_gguo�^ey�mijZ\e_gby�

lZd� gZau\Z_fufb� g_ba\_klgufb� h[t_dlZfb�

�GH��� lh�_klv�h[t_dlZfb�k�g_ba\_klghc�fZl_fZlbq_kdhc�

fh^_evx��bgZq_��h[t_dlZfb�lbiZ�©q_jguc�ysbdª�>�í�@���

KlZlvy�ihk\ys_gZ�bkke_^h\Zgbx�h^gh]h�ba�kihkh[h\�

mijZ\e_gby�GH�� dhlhjuc�[Zabjm_lky�gZ� ijbgpbiZo�ijy�

fh]h� b� h[jZlgh]h� Z^Zilb\gh]h�fh^_ebjh\Zgby� ^bgZfb�

q_kdh]h� h[t_dlZ� \� ijhp_kk_� _]h�nmgdpbhgbjh\Zgby� >�@��

Ij_^iheZ]Z_lky�� qlh� h[t_dl� h[eZ^Z_l� dhe_[Zl_evgufb�

k\hckl\Zfb�� bf__l� ^_l_jfbgbjh\Zggu_� iZjZf_lju� b�

kljmdlmjm��Z�_]h�Z^Zilb\gu_�fh^_eb�j_Zebamxlky�\�\b^_�

ljZgk\_jkZevguo�nbevljh\� �:LN�� k� \_kh\ufb� dhwnnb�
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Â_kl���jbk���Z���

���ijb� NJ  �DÂ�N7�
�
�hrb[dZ�ih�mkdhj_gbx�_mkd�\hajZk�

lZ_l� \h� \j_f_gb� k� ihklhygguf� mkdhj_gb_f�� jZ\guf� \_�

ebqbg_�DÂ_kl��jbk���Z���

���ijb� NJ  �$�ÂKhV�&N7���3��hrb[dZ�mklZgh\b\r_]h�

ky� j_`bfZ� baf_gy_lky� ih� dhkbgmkhb^Zevghfm� aZdhgm��

k� Zfieblm^hc�� jZ\ghc� Hkl� g_mijZ\ey_fh]h� h[t_dlZ��
�jbk����Z���
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b�\�Z^Zilb\ghc�kbkl_f_��[��ijb�
N
J  �
N7�
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� Z�� [��

Jbk�����J_amevlZlu�dhfivxl_jgh]h�fh^_ebjh\Zgby�ijhp_kkh\�\�g_mijZ\ey_fhf�GH��Z��

b�\�Z^Zilb\ghc�kbkl_f_��[��ijb�
N
J  �DÂ�N7���

������������ �

� Z�� [��

Jbk�����J_amevlZlu�dhfivxl_jgh]h�fh^_ebjh\Zgby�ijhp_kkh\�\�g_mijZ\ey_fhf�GH��Z���

Z^Zilb\ghc�kbkl_f_��[��ijb�
N
J  $�ÂKhV�&N7���3��
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ijb�
N
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Jbk�����J_amevlZlu�dhfivxl_jgh]h�fh^_ebjh\Zgby�ijhp_kkh\�\�g_mijZ\ey_fhf�GH��Z��b�\�Z^Zilb\ghc�kbkl_f_��[���

ijb�
N
J  ��b�^j_cn_�\uoh^gh]h�kb]gZeZ�o^�W��\�\b^_�gbadhqZklhlguo�g_j_]meyjguo�dhe_[Zgbc�

<�Z^Zilb\ghc�kbkl_f_���

��� iheghklvx� ih^Z\eyxlky� kh[kl\_ggu_� dhe_[Zgby�

h[t_dlZ��ijb�wlhf�mklZgh\b\rb_ky�hrb[db�ijb�hljZ[hl�

d_�lbih\uo�aZ^Zxsbo�\ha^_ckl\byo�jZ\gu�gmex��jbk���[�

±�jbk���[���

��� jbk�� �Z� b� �[� beexkljbjmxl�kihkh[ghklv� Z^Zilb\�

ghc� kbkl_fu� ih^Z\eylv� ihklhygguc� ^j_cn� \uoh^gh]h�

kb]gZeZ�g_mijZ\ey_fh]h�h[t_dlZ��

��� gZ� jbk�� �Z� b� �[� ihdZaZgu� ijhp_kku� dhfi_gkZpbb�

Z^Zilb\ghc� kbkl_fhc� kemqZcgh]h� ^j_cnZ� \uoh^gh]h�

kb]gZeZ�\�\b^_�gbadhqZklhlguo�g_j_]meyjguo�dhe_[Zgbc�

\�g_mijZ\ey_fhf�h[t_dl_� �bo�bfblZpbhggZy�fh^_ev�ih�

emq_gZ�Z\lhjhf�iml_f�nbevljZpbb�©^bkdj_lgh]h�[_eh]h�

rmfZª�ki_pbZevguf�Ze]hjblfhf�����

AZdexq_gb_�

:gZeba� j_amevlZlh\� ijh\_^_gguo� bkke_^h\Zgbc� ih�

a\hey_l�k^_eZlv�ke_^mxsb_�\u\h^u��

��hlebqbl_evghc� hkh[_gghklvx� nmgdpbhgbjh\Zgby�

jZkkfZljb\Z_fhc� kbkl_fu� y\ey_lky� h^gh\j_f_ggh_�

\uiheg_gb_�Z^Zilb\guo�ijhp_^mj��ijyfh]h�b�h[jZlgh]h�

fh^_ebjh\Zgby� mijZ\ey_fh]h� h[t_dlZ�� ij_^gZagZq_g�

guo� ^ey� nhjfbjh\Zgby� mijZ\eyxsbo� \ha^_ckl\bc� \�

j_`bf_�j_Zevgh]h�\j_f_gb��

��Z^Zilb\gu_� fh^_eb� h[t_dlZ� j_Zebamxlky� \� \b^_�

Z^Zilb\guo� ljZgk\_jkZevguo� nbevljh\�� ^ey� kbgl_aZ�

dhlhjuo�g_�lj_[m_lky�_]h�fZl_fZlbq_kdh_�hibkZgb_��

��bfblZpbhggh_� fh^_ebjh\Zgb_� gZ� ID� ihdZau\Z_l��

qlh�Z^Zilb\gZy�kbkl_fZ��

���mki_rgh�^_finbjm_l�kh[kl\_ggu_�dhe_[Zgby�b�

dhfi_gkbjmHl� ihklhygguc� b� gbadhqZklhlguc�^j_cn� \u�

oh^gh]h�kb]gZeZ�\�\b^_�g_j_]meyjguo�dhe_[Zgbc���

���h[eZ^Z_l�kihkh[ghklvx�ijb\h^blv�d�gmex�mklZ�

gh\b\rb_ky� hrb[db� mijZ\e_gby� h[t_dlhf� \� j_`bfZo�

j_]meyjghc�dZqdb��Z� lZd`_�\�j_`bfZo�mijZ\e_gby�ih�ih�

eh`_gbx�� ih� kdhjhklb� b�mkdhj_gbx��qlh�^Z_l� hkgh\Zgb_�

hlg_klb�^Zggmx�kljmdlmjm�d� deZkkm�ZklZlbq_kdbo�kbkl_f��

ih�f_gvr_c�f_j_��lj_lv_]h�ihjy^dZ��

LZdbf� h[jZahf�� fh`gh� kqblZlv�� qlh� jZkkfhlj_gguc�

kihkh[� mijZ\e_gby� dhe_[Zl_evgufb� h[t_dlZfb� fh`_l�

mki_rgh� dhgdmjbjh\Zlv� k� ljZ^bpbhggufb� aZfdgmlufb�

kbkl_fZfb��hkh[_ggh��ijb�g_ba\_klghf�beb�g_^hklZlhqgh�

Z^_d\Zlghf� fZl_fZlbq_kdhf� hibkZgbb� h[t_dlZ� b� keh`�

ghklb�j_ZebaZpbb�\ukhdh]h�ihjy^dZ�ZklZlbafZ��

Ebl_jZlmjZ�

���Mb^jhm�;���Klbjga�K��:^Zilb\gZy�h[jZ[hldZ�kb]gZ�

eh\���F��JZ^bh�b�k\yav��������

��� =m^dh\Z� G�<�� :e]hjblfu� Z^Zilb\ghc� b^_glbnbdZ�

pbb� l_ogbq_kdbo� h[t_dlh\�� :\lhfZlbaZpby� b� kh\j_f_g�

gu_�l_ogheh]bb��F��FZrbghkljh_gb_�������������

��� =m^dh\Z�G�<��Pbnjh\h_� mijZ\e_gb_� l_ogbq_kdbfb�

h[t_dlZfb�k�ijbf_g_gb_f�Z^Zilb\gh]h�h[jZlgh]h�fh^_�

ebjh\Zgby�� :\lhfZlbaZpby� b� kh\j_f_ggu_� l_ogheh]bb��

F��FZrbghkljh_gb_������������

���:LGURZ�%���:DODFK�(��$GDSWLYH�,QYHUVH�&RQWURO���$�6LJ�

QDO�3URFHVVLQJ�$SSURDFK��:LOH\��+RERNHQ��1-��������

���;_k_d_jkdbc�<�:���Ihih\�?�I��L_hjby�kbkl_f�Z\lh�

fZlbq_kdh]h�mijZ\e_gby��Ba^����_��i_j_jZ[��b�^hi��KI[��

Ba^�\h�©Ijhn_kkbyª��������

���=m^dh\Z�G�<��:^Zilb\gu_�Ze]hjblfu�j_]mebjh\Zgby�

mjh\gy� ^bkdj_lguo� kb]gZeh\�� Pbnjh\Zy� h[jZ[hldZ� kb]�

gZeh\�������������
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��� =m^dh\Z� G�<�� :^Zilb\gu_� pbnjh\u_� nbevlju� \�

kbkl_fZo� ijhfure_gghc� we_dljhgbdb��:\lhfZlbaZpby�b�

kh\j_f_ggu_� l_ogheh]bb�� F�� FZrbghkljh_gb_�� ����
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1��

7KH�SDSHU�FRQVLGHUV�D�PHWKRG�RI�FRQWURO�WR�WKH�XQNQRZQ�

SODQW�EDVHG�RQ�WKH�GLUHFW�DQG��LQYHUVH�DGDSWLYH�PRGHOLQJ��

$GDSWLYH� PRGHOV� DUH� DGDSWLYH� WUDQVYHUVDO� ILOWHUV� ZLWK� WKH�

ZHLJKWV�� FDOFXODWHG� E\� /HDVW� 0HDQ� 6TXDUH� DOJRULWKP�� 7KH�

FRQWURO� V\VWHP� LV� GHYHORSHG�� 7KH�PLQLPL]DWLRQ� RI� WKH� HUURU�

EHWZHHQ� V\VWHP� LQSXW� DQG� SODQW� RXWSXW� LV� WKH� WDUJHW�� 7KHUH�

DUH�WZR�VLPXOWDQHRXV�DGDSWLYH�SURFHVVHV�LQ�WKH�V\VWHP��7KH�

GLUHFW�DGDSWLYH� LGHQWLILFDWLRQ� LV�XVHG�WR�EXLOG� WKH�SODQW�DGDS�

WLYH� PRGHO�� 7KH� LQYHUVH� PRGHO� LV� D� FRQWURO� GHYLFH� IRU� WKH�

SODQW��7KH�SK\VLFDO�QHJDWLYH�IHHGEDFN�EHWZHHQ�DQ�RXWSXW�DQG�

DQ� LQSXW� RI� WKH� DGDSWLYH� V\VWHP� LV� DEVHQW�� +RZHYHU�� WKH�

DGDSWLYH� V\VWHP� KDV� D� IXQFWLRQDO� IHHGEDFN�� 7KH� UHVXOWV� RI�

FRPSXWHU� VLPXODWLRQ� RI� DQ� DGDSWLYH� FRQWURO� V\VWHP�DUH� SUH�

VHQWHG���

�
�����������������������������������������������BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB������������������������������������������������

�

IHA>J:<E?GBY�X;BEYJM�

���n_\jZey�aZ\_^mxs_fm�dZn_^jhc�W<F���

^hdlhjm�l_ogbq_kdbo�gZmd��ijhn_kkhjm��

AZkem`_gghfm�^_yl_ex�gZmdb�b�l_ogbdb�JN��

Ihq_lghfm�]jZ`^Zgbgm�]hjh^Z�JyaZgb�

AEH;BGM�
<E:>BFBJM�DHGKL:GLBGH<BQM�

bkihegbehkv����e_l�

<ky�^_yl_evghklv�Aeh[bgZ�<�D��l_kguf�h[jZahf�k\yaZgZ�

k� JyaZgkdbf� jZ^bhl_ogbq_kdbf� bgklblmlhf�mgb\_jkbl_lhf��
K\hc� ljm^h\hc� imlv�� ihke_� hdhgqZgby� \� ����� ]h^m��

dZn_^ju�W<F�ih� ki_pbZevghklb� ©FZl_fZlbq_kdb_�b�kq_lgh�

j_rZxsb_� ijb[hju� b� mkljhckl\Zª�� hg� gZqZe� gZ� wlhc� `_��
dZn_^j_�\�^he`ghklb�feZ^r_]h�gZmqgh]h�khljm^gbdZ��Aeh[bg�

<�D�� [he__� ��� e_l� ijhjZ[hlZe� \� JJLB�J=JL:�J=JLM��

\�jZaebqguo�^he`ghklyo��\�lhf�qbke_�\�����������]h^Zo��ihq�
lb� ��� e_l�� \� ^he`ghklb� j_dlhjZ�� k� ����� ]h^Z� ih� gZklhys__�

\j_fy� �[he__� ��� e_l�� \� ^he`ghklb� aZ\_^mxs_]h� dZn_^jhc�

W<F��H^gh\j_f_ggh�ih�kh\f_klbl_evkl\m�b�gZ�h[s_kl\_gguo�

gZqZeZo�bkihegye�h[yaZgghklb�aZf��gZqZevgbdZ�b�gZmqgh]h�jmdh\h^bl_ey�HD;�©Ki_dljª��gZmqgh]h�jmdh�
\h^bl_ey�GBB�©Nhlhgª��Ih^�_]h�jmdh\h^kl\hf�ih^]hlh\e_gh����dZg^b^Zlh\�b�^hdlhjh\�gZmd��Him[ebdh�

\Zgu� �� fhgh]jZnbb�� �� mq_[gh�f_lh^bq_kdbo� ihkh[by� k� ]jbnhf� MFH�� fgh`_kl\h� gZmqguo��

klZl_c�\�jhkkbckdbo�b�aZjm[_`guo�ba^Zgbyo�ih�pbnjh\hc�h[jZ[hld_�bah[jZ`_gbc��
AZ� fgh]he_lgbc� ^h[jhkh\_klguc� ljm^� Aeh[bg� <�D�� gZ]jZ`^_g� ijZ\bl_evkl\_ggufb� gZ]jZ^Zfb��

kj_^b� dhlhjuo� Hj^_g� ©AgZd� Ihq_lZª�� ?fm� ijbk\h_gh� ihq_lgh_� a\Zgb_� ©AZkem`_gguc� ^_yl_ev� gZmdb��

b� l_ogbdb� JNª��Mki_ob� \� h[eZklb� jZa\blby� \ukr_]h� ijhn_kkbhgZevgh]h� h[jZah\Zgby� b� ieh^hl\hjgZy�

gZmqgZy�^_yl_evghklv�hlf_q_gu�fgh]bfb�\_^hfkl\_ggufb�gZ]jZ^Zfb��lZdbfb�dZd�agZd�Fbgh[jZah\Zgby�
KKKJ� ©AZ� hlebqgu_� mki_ob� \� jZ[hl_ª�� f_^Zev� JhkdhkfhkZ� ©A\_a^Z� Pbhedh\kdh]hª�� AhehlZy� f_^Zev��

bf�� ZdZ^_fbdZ� <�N��MldbgZ�� f_^Zev� bf�� K��Dhjhe_\Z� N_^_jZpbb� dhkfhgZ\lbdb� Jhkkbb�� f_^Zev��

bf��:evnj_^Z�Gh[_ey�Jhkkbckdhc�ZdZ^_fbb�_kl_kl\hagZgby��<������]h^m�Aeh[bgm�<�D��ijbk\h_gh�ihq_l�
gh_�a\Zgb_�©Ihq_lguc�]jZ`^Zgbg�]��JyaZgbª��

<� ����� ]h^m� Aeh[bgm� <�D�� ijbk\h_gh� ihq_lgh_� a\Zgb_� hkgh\Zl_ey� gZmqghc�rdheu� ©Pbnjh\Zy��

h[jZ[hldZ� bah[jZ`_gbcª�� AZ� aZkem]b� \� h[eZklb� hl_q_kl\_ggh]h� h[jZah\Zgby� Aeh[bg� <�D�� gZ]jZ`^_g��
gZ]jm^guf�agZdhf�Jhkkbckdhc�ZdZ^_fbb�_kl_kl\hagZgby�©AhehlZy�dZn_^jZ�Jhkkbbª���

@_eZ_f�<eZ^bfbjm�DhgklZglbgh\bqm�^h[jh]h�a^hjh\vy�b�^Zevg_crbo�l\hjq_kdbo�mki_oh\��

� J_^dhee_]by�`mjgZeZ�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª�
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Bkke_^mxlky� \hafh`ghklb� ih\ur_gby� \hkklZgZ\eb\Z_fhklb�

deZkl_jguo�g_cjhijhp_kkhjguo�kbkl_f�dhg\_c_jghc��\_dlhjghc��dhg�

\_c_jgh��\_dlhjghc�beb�\_dlhjgh��dhg\_c_jghc�kljmdlmj�h[jZ[hldb�

^Zgguo� gZ� [Za_� kh\j_f_ggh]h� hl_q_kl\_ggh]h� fbdjhdhfie_dlZ�

10����O��

M>D�����������

IH<UR?GB?�<HKKL:G:<EB<:?FHKLB�DE:KL?JGUO��
G?CJHIJHP?KKHJGUO�KBKL?F�H;J:;HLDB�>:GGUO�

=jb]hj_gdh�>�<���^bj_dlhj�A:H�©JyaZgvijb[hjª��ZkibjZgl�dZn_^ju�W<F�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ�

Jmqdbg<�G���^�l�g���ijhn_kkhj�dZn_^ju�bgnhjfZlbdb�b�\uqbkebl_evghc�l_ogbdb�JyaZgkdh]h�]hkm^Zjkl\_ggh]h�
mgb\_jkbl_lZ�bf_gb�K�:��?k_gbgZ��H�PDLO��Y�UXFKNLQ�#UVX�HGX�UX��

�
Dexq_\u_� keh\Z�� g_cjhijhp_kkhjgu_�

kbkl_fu�� l_hj_lbdh�fgh`_kl\_ggZy� fh^_ev��

deZkku� wd\b\Ze_glghklb�� j_ne_dkb\ghklv��

ljZgablb\hklv�� deZkl_jbaZpby�� \hkklZgZ\eb�

\Z_fhklv�� [_ahldZaghklv�� \_jhylghklv� [_a�

hldZaghc�jZ[hlu��

<\_^_gb_�

>\mfy�hkgh\gufb�ijh[e_fZfb�kbkl_f�l_e_dhffmgb�

dZpbc��h[jZ[hldb�ljZgaZdpbc�b�mijZ\e_gby�[ZaZfb�^Zg�

guo� y\eyxlky� h[_ki_q_gb_� \ukhdhc� ijhba\h^bl_evgh�

klb� b� ^hklZlhqgh� ^ebl_evgh]h� nmgdpbhgbjh\Zgby� >�@��

GZb[he__� wnn_dlb\guc� kihkh[� ^hklb`_gby� aZ^Zggh]h�

mjh\gy� ijhba\h^bl_evghklb� ±� ijbf_g_gb_� iZjZee_ev�

guo�fZkrlZ[bjm_fuo� Zjobl_dlmj� >��� �@��>ey� h[_ki_q_�

gby�^ebl_evgh]h�nmgdpbhgbjh\Zgby� g_h[oh^bfh�ih\u�

r_gb_� gZ^_`ghklb�� ]hlh\ghklb� b� m^h[kl\h� h[kem`b\Z�

gby��dhlhju_�\aZbfhk\yaZgu�b�ijbf_gyxlky�kh\f_klgh��

Ih\ur_gb_�gZ^_`ghklb�hkgh\Zgh�gZ�ijbgpbi_�ij_^hl\�

jZs_gby�g_bkijZ\ghkl_c�ihkj_^kl\hf�mf_gvr_gby�bg�

l_gkb\ghklb� hldZah\� b� k[h_\�� gZijbf_j�� \ukhdhc� b�

k\_jo\ukhdhc� kl_i_gvx� bgl_]jZpbb� beb�Zjobl_dlmjguo�

kh\_jr_gkl\h\Zgbyo� ZiiZjZlmju�� M\_ebq_gb_� mjh\gy�

]hlh\ghklb� ij_^iheZ]Z_l� ih^Z\e_gb_� \� hij_^_e_gguo�

ij_^_eZo�\ebygby�hldZah\�b�k[h_\�k�ihfhsvx�kj_^kl\�

dhgljhey� b� dhjj_dpbb� hrb[hd� beb� ZiiZjZlgmx� b� ijh�

]jZffgmx�ba[ulhqghklv�j_ZebaZpbb�jZaebqguo�\ZjbZg�

lh\�hldZahmklhcqb\uo�Zjobl_dlmj��=eZ\ghc�aZ^Zq_c�kha�

^Zgby�©kbkl_f�\ukhdhc�]hlh\ghklbª��+LJK$YDLODELOLW\6\V�

WHPV�� y\ey_lky� kgb`_gb_� \j_f_gb� ijhklhy� kbkl_fu��

fbgbfbaZpby� dhlhjhc� lj_[m_l� jZaebqghc� kljZl_]bb� b�

l_ogheh]bb���

:\lhjZfb� ij_^eZ]Z_lky� dhgp_ilmZevgZy� fh^_ev�

ijh_dlbjh\Zgby�� iha\heyxsZy� ihkj_^kl\hf� deZkl_jb�

aZpbb� j_Zebah\Zlv� kbkl_fm� dZd� h^gm� ba� \hafh`guo�

kljmdlmj�b�aZ�kq_l�j_a_j\bjh\Zgby�ih\ukblv�\hkklZgZ\�

eb\Z_fhklv�deZkl_jguo�g_cjhijhp_kkhjguo�kbkl_f���

FZl_fZlbq_kdb_�f_lh^u�deZkl_jgh]h�ZgZebaZ��

K�jZa\blb_f�dhfivxl_jguo�k_l_c�deZkl_jZfb�klZeb�

gZau\Zlv�^\Z�b�[he__�dhfivxl_jh\��k_j\_ju�beb�jZ[h�

qb_�klZgpbb���kh_^bg_gguo�\�_^bgmx�kbkl_fm�ki_pbZev�

guf�ijh]jZffguf�b�ZiiZjZlguf�h[_ki_q_gb_f� >�@��LZ�

db_� deZkl_ju� fh`gh� jZkkfZljb\Zlv� dZd� ]_l_jh]_ggmx�
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fh^me_c� gZ� h[jZ[hldm� bgnhjfZpbb�� ihemqZ_f��

g_cjhijhp_kkhjgmx� j_ZebaZpbx� \_dlhjgh]h� beb��

iZjZee_evgh]h� lbiZ�
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fh`ghklv�ih\ur_gby�[_ahldZaghklb�� \hkklZgZ\eb\Z_fh�
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gu_� gZ� g__� nmgdpbb�� khojZgyy� k\hb� wdkiemZlZpbhggu_�

ihdZaZl_eb� \� l_q_gb_� aZ^Zggh]h� ijhf_`mldZ� \j_f_gb� \�
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dhlhjhf� hgZ� kihkh[gZ� \uihegylv� \haeh`_ggu_� gZ� g__�

nmgdpbb�k�iZjZf_ljZfb��mklZgh\e_ggufb� lj_[h\Zgbyfb�

l_ogbq_kdhc�^hdmf_glZpbb��
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ky�j_fhglhf�� l�_�� \hkklZgh\e_gb_f� jZ[hq_]h� khklhygby��

Ihwlhfm� gZ^_`ghklv� ZiiZjZlmju� gZjy^m� k� jZ[hlhkih�
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gZdhie_gby� klZlbklbq_kdbo�^Zgguo�fh`_l�[ulv� \j_f_�
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]^_� SLa\�W��� TLa\�W�� ±� \_jhylghklv� [_ahldZaghc� jZ[hlu� b�
hldZaZ� L�]h� a\_gZ� kh_^bg_gby� khhl\_lkl\_ggh�� Z� SLM�W���

TLM�W�� ±� \_jhylghklv�[_ahldZaghc� jZ[hlu� b� hldZaZ� \� L�f�

a\_g_� M�]h� we_f_glZ� �hkgh\gh]h� beb� j_a_j\gh]h�� khhl�
\_lkl\_ggh���
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KjZ\g_gb_�nhjfme� ����b� �����iha\hey_l�mklZgh\blv��

qlh�^ey�\k_o�agZq_gbc�SL�W���1�b�P��bkdexqZy�ljb\bZev�

guc� kemqZc�� dh]^Z� SL�W�� ��� b� 1� ���� \_ebqbgu��

3h[s�W����3jZa^�W���

Ijbf_j�� Imklv� ZiiZjZlmjZ� g_cjhijhp_kkhjghc��
kbkl_fu� khklhbl� ba� ^_kylb� g_cjhijhp_kkhjh\�� dZ`^uc�
ba� dhlhjuo� bf__l� \_jhylghklv� [_ahldZaghc� jZ[hlu� aZ�

\j_fy� WS�W�� ������ Bf_xlky� ^\_� j_a_j\gu_� p_ib�� Ijb�

h[s_f� j_a_j\bjh\Zgbb�3h[s�W� � ������������
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ijb�jZa^_evghf�j_a_j\bjh\Zgbb�3
jZa^
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 ������� Wlh� gZ]ey^gh� k\b^_l_evkl\m_l� h� agZqbl_evghc�
wnn_dlb\ghklb�jZa^_evgh]h�j_a_j\bjh�\Zgby�\�kjZ\g_�
gbb�k�h[sbf��

AZdexq_gb_�

Ij_^eh`_ggZy� f_lh^bdZ� iha\hey_l� ij_^klZ\blv�

ijh_dlbjm_fmx�kbkl_fm�\�\b^_�kh\hdmighklb�deZkl_jh\�

b�j_Zebah\Zlv�__�dZd�h^gm�ba�ihemq_gguo�kljmdlmj��dhg�

\_c_jgmx�� \_dlhjgmx�� dhg\_c_jgh�� \_dlhjgmx� beb� \_d�

lhjgh��dh\_c_jgmx�gZ�[Za_�kh\j_f_ggh]h�hl_q_kl\_ggh�

]h�fbdjhdhfie_dlZ�10����O�beb�D�����<FO���

Ijb� h[s_f� j_a_j\bjh\Zgbb� hldZa� ex[h]h� ba� we_�

f_glh\�jZ[hq_c�p_ib�\uau\Z_l�g_h[oh^bfhklv�\dexq_�

gby�p_ebdhf� j_a_j\ghc� p_ib�� \� lh� \j_fy� dZd� ijb� jZa�

^_evghf� j_a_j\bjh\Zgbb� hldZa� h^gh]h� ba� we_f_glh\�

\uau\Z_l�g_h[oh^bfhklv�\dexq_gby�ebrv�h^gh]h�we_��

f_glZ��qlh�ijb\h^bl�d�ih\ur_gbx�\hkklZgZ\eb\Z_�fhklb�

deZkl_jguo�g_cjhijhp_kkhjguo�kbkl_f��

Ebl_jZlmjZ�

���Khlkdh\�;�K��NbabdZ�hldZah\�b�hij_^_e_gb_�bgl_g�

kb\ghklb� hldZah\� ���H� gZ^_`ghklb� keh`guo� l_ogbq_kdbo�

kbkl_f� Ih^� j_^�� ;_j]Z� :�B��� ;jm_\bqZ� G�=��� =g_^_g��

dh�;�<���=hebgd_\bqZ�L�:��F���Kh\_lkdh_�JZ^bh�������

��� G_qbihj_gdh� <�B�� Kljmdlmjguc� ZgZeba� b� f_lh^u�

ihkljh_gby� gZ^_`guo� kbkl_f�� F��� Kh\_lkdh_� JZ^bh��

������

���:jobl_dlmjZdhfivxl_jguo�kbkl_f�b�k_l_c��Mq_[��ihkh�

[b_�L�I��;ZjZgh\kdZy�� <�B��Ehcdh�� F�B��K_f_gh\���

:�B��Ljm[bebg��Ih^�j_^��<�B��Ehcdh��±�F���NbgZgku�b�klZ�

lbklbdZ��������±�����k���be��

���Dmag_ph\�H�I���:^_evkhg�<_evkdbc�=�F��>bkdj_lgZy�

fZl_fZlbdZ�^ey�bg`_g_jh\�F���Wg_j]by��������

���Aeh[bg�<�D���Jmqdbg�<�G��G_cjhk_lb�b�g_cjhdhfiv�

xl_ju��KI[���;O<�I_l_j[mj]�������������k��

���=jb]hj_gdh�>�<���Jmqdbg�<�G��DeZkl_jbaZpby�kbkl_f�

h[jZ[hldb�ki_pbZevguo�^Zgguo���F_lh^u�b�kj_^kl\Z�h[�

jZ[hldb�b�ojZg_gby�bgnhjfZpbb�JyaZgv��JBH�JyaZgkdh]h�

]hkm^Zjkl\_ggh]h�jZ^bhl_ogbq_kdh]h�mgb\_jkbl_lZ��������

��� Jmqdbg� <�G�� Ijh_dlbjh\Zgb_� b� \u[hj� ki_pbZ�

ebabjh\Zgguo�kj_^kl\� h[jZ[hldb� bgnhjfZpbb��F���Fhk�

dh\kdbc� ]hkm^Zjkl\_gguc� hldjuluc� mgb\_jkbl_l�� ������ �

����k����be���

���<bdkg_�I�?���Nhfbg�>�<���Q_jgbdh\�<�F��H^ghdjbk��

lZevguc� pbnjh\hc� g_cjhijhp_kkhj� k� i_j_f_gghc� jZa�

jy^ghklvx� hi_jZg^h\� ���Ba\_klby�<mah\��Ijb[hjhkljh_�

gb_��������l���������
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J_^Zdpby�gZmqgh�l_ogbq_kdh]h�`mjgZeZ�©Pbnjh\Zy�h[jZ[hldZ�kb]gZeh\ª��

ijhkbl�<Zk�kh[ex^Zlv�ke_^mxsb_�lj_[h\Zgby�d�fZl_jbZeZf��gZijZ\ey_fuf�gZ�im[ebdZpbx��

���Lj_[h\Zgby�d�l_dklh\uf�fZl_jbZeZf�b�khijh\h^bl_evguf�^hdmf_glZf��

x� L_dkl���l_dklh\uc�j_^Zdlhj�0LFURVRIW�:RUG���������������

x� LZ[ebpu� b� jbkmgdb� ^he`gu� [ulv� ijhgmf_jh\Zgu�� GZ� \k_�

jbkmgdb�� lZ[ebpu� b� [b[ebh]jZnbq_kdb_� ^Zggu_� mdZau\Zxlky�

kkuedb�\�l_dkl_�klZlvb��

x� H[t_f� klZlvb� ^h� ��� klj�� �rjbnl� ����� >ey� aZdZaguo�

h[ahjguo�jZ[hl�h[t_f�fh`_l�[ulv�m\_ebq_g�^h����klj��

x� GZa\Zgb_�klZlvb�gZ�jmkkdhf�b�Zg]ebckdhf�yaudZo��

Jmdhibkv�klZlvb�khijh\h`^Z_lky��

x� djZldhc�ZgghlZpb_c�gZ�jmkkdhf�b�Zg]ebckdhf�yaudZo��

x� ghf_jhf�M>D��

x� k\_^_gbyfb��h[��Z\lhjZo���N�B�H����hj]ZgbaZpby���^he`��

ghklv��mq_gZy�kl_i_gv��l_e_nhgu��we_dl�jhggZy�ihqlZ���

x� dexq_\ufb�keh\Zfb��

x� Zdlhf� wdki_jlbau� �ijb� gZebqbb� \� \Zr_c� hj]ZgbaZpbb�

wdki_jlghc�dhfbkkbb����
���Lj_[h\Zgby�d�beexkljZpbyf��

x� <_dlhjgu_��ko_fu��]jZnbdb����`_eZl_evgh�bkihevah�\Zgb_�]jZnbq_kdh]h�j_^ZdlhjZ�&RUHO�'5$:��

x� JZkljh\u_��nhlh]jZnbb��jbkmgdb�����F������jZaj_r_gb_�g_�f_g__����GSL��nhjfZl�WLII��MSJ��






