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=�B� Djmiguc� =�G� Kl_p_gdh� :�:� Ygh\bq

=GP JN Bgklblml nbabdb \ukhdbo wg_j]bc� Ijhl\bgh� Jhkkby

< ihke_^gb_ ]h^u ihy\beky [hevrhc bgl_j_k d ijh[e_f_ ljZgkfmlZpbb ^he]h`b\msbo

jZ^bhZdlb\guo we_f_glh\ b ijZdlbq_kdhfm bkihevah\Zgbx wg_j]bb ^_e_gby mjZgZ \ ]em[hdhih^djblbq_kdhf

j_Zdlhj_� \ dhlhjhf p_igZy j_Zdpby ih^^_j`b\Z_lky \g_rgbf bklhqgbdhf g_cljhgh\ >�� �� �@� Fhsgu_

ihlhdb g_cljhgh\ fh`gh ihemqblv ijb h[emq_gbb ly`_euo fbr_g_c \ukhdhbgl_gkb\gufb imqdZfb

ijhlhgh\ k wg_j]b_c a� =w<�

< ^Zgghc jZ[hl_ ij_^klZ\e_gu wdki_jbf_glZevgu_ ^Zggu_ ih kdhjhklyf j_Zdpbc� ihemq_gguo k

ihfhsvx ihjh]h\uo Zdlb\Zpbhgguo ^_l_dlhjh\ ijb h[emq_gbb \hevnjZfh\hc fbr_gb ijhlhgZfb k

wg_j]byfb ����� b ���� =w< b oehjb^ghc fbr_gb ijhlhgZfb k wg_j]byfb ��� b ��� =w< �ijh_dlu FGLP

� ��� b ����� JZ[hlZ \uiheg_gZ \ =GP BN<W gZ \ukhdhbgl_gkb\ghf mkdhjbl_e_ ijhlhgh\ M�����

Imqhd ijhlhgh\� \u\_^_gguc ba M����� ljZgkihjlbjm_lky ih \Zdmmfbjh\Zgghfm bhghijh\h^m gZ

bkke_^m_fmx fbr_gv� JZkklhygb_ a� f hl \uoh^gh]h hdgZ bhghijh\h^Z ^h i_j_^g_c iehkdhklb fbr_gb

imqhd ijhoh^bl ih \ha^mom� GZkljhcdZ iheh`_gby imqdZ hkms_kl\ey_lky k ihfhsvx l_e_\babhggh]h

fhgblhjZ b ^\mo dhhj^bgZlguo G�dZf_j� AZ \j_fy wdkihabpbb \hafh`_g wibah^bq_kdbc moh^ imqdZ hl

]_hf_ljbq_kdh]h p_gljZ fbr_gb \ ij_^_eZo r� ff dZd ih ]hjbahglZeb� lZd b ih \_jlbdZeb�

Fbr_gv k \u[jZgghc kbkl_fhc dhhj^bgZl ihdZaZgZ gZ jbk� ��

Jbk� �� Ko_fZ wdki_jbf_glZ� � ± \Zdmmfbjh\Zgguc bhghijh\h^� �� � ± G�dZf_ju� � ± bg^mdpbhgguc ^Zlqbd lhdZ� � ±

Zexfbgb_\Zy nhev]Z� � ± fbr_gv�

Fbr_gv \ i_j\hf kemqZ_ \hevnjZfh\Zy� iehlghklv U  ���� ]�kf
�
� gZ[jZgZ ba hl^_evguo ^bkdh\ �

��� ff b lhesbghc �� ff� h[sZy ^ebgZ fbr_gb ih imqdm ��� ff� \h \lhjhf kemqZ_ fbr_gv oehjb^gZy�

l\_j^Zy� iehlghklv U  ����� ]�kf
�
gZ[jZgZ ba hl^_evguo ^bkdh\ � ��� ff b lhesbghc �� ff� h[sZy ^ebgZ

fbr_gb ih imqdm ���� ff� Obfbq_kdbc khklZ\ fbr_gb ��� fhe_c ± 1D&O b ��� fhe_c ± 3E&O�� \_kh\u_

^heb obfbq_kdbo we_f_glh\ jZkij_^_e_gu lZd� 1D ± ������ &O ± ������ 3E ± ���� :dlb\Zpbhggu_ ^_l_dlhju

jZaf_sZebkv gZ [hdh\hc ih\_joghklb fbr_gb ijb ke_^mxsbo agZq_gbyo \�

�� \� ��� \�  ��� \�  ���� \� ���� \�  ���� \�  ��� ff �\hevnjZfh\Zy fbr_gv��

�� \� ��� \� ���� \�  ���� \� ���� \�  ����� \�  ����� \�  ���� ff �oehjb^gZy fbr_gv��

Qbkeh \u\_^_gguo ba M���� ijhlhgh\ hij_^_eyehkv bg^mdpbhgguf ^Zlqbdhf lhdZ \ l_q_gbH dZ`^h]h

kmi_jpbdeZ ^ebl_evghklvx a��� k� dhlhju_ ke_^mxl k i_jbh^hf a�� k� < gZrbo wdkihabpbyo bgl_gkb\ghklv

imqdZ baf_gyeZkv \ ij_^_eZo ��±����
�
��

��
ijhlhgh\ aZ kmi_jpbde� Ih]j_rghklv hij_^_e_gby qbkeZ

ijhlhgh\ r���

� � � � � �

=

;

<
3
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OZjZdl_jbklbdb bkihevam_fuo Zdlb\Zpbhgguo ^_l_dlhjh\ fh`gh gZclb \ jZ[hl_ >�@� J_`bf

h[emq_gby ^_l_dlhjh\� 'Lh[e ± ^ebl_evghklv h[emq_gby fgh]h f_gvr_ i_jbh^Z ihemjZkiZ^Z 7����

h[jZamxs_]hky \ ^_l_dlhj_ jZ^bhgmdeb^Z� l�_� 'Lh[e �� 7���� H[kq_l [_lZ�Zdlb\guo gmdeb^h\ ijh\_^_g gZ

jZ^bhf_ljbq_kdhf baf_jbl_evghf ljZdl_� ]ZffZ�Zdlb\guo ± gZ ihemijh\h^gbdh\hf ki_dljhf_lj_

baf_jbl_evgh]h dhfie_dkZ� hibkZggh]h \ >�@� Ijh]jZffZ h[jZ[hldb bgnhjfZpbb k baf_jbl_evgh]h

dhfie_dkZ� mqblu\Zy bg^b\b^mZevgu_ oZjZdl_jbklbdb Zdlb\Zpbhgguo ^_l_dlhjh\� iha\hey_l ihemqblv

ghjfbjh\Zggu_ gZ h^bg ijhlhg agZq_gby kdhjhkl_c j_Zdpbc bkihevam_fuo Zdlb\Zpbhgguo ^_l_dlhjh\�

Ihemq_ggu_ ^Zggu_ ih kdhjhklyf y^_jguo j_Zdpbc k ih]j_rghklyfb ijb\_^_gu \ lZ[e� � b � ^ey

\hevnjZfh\hc fbr_gb ijb wg_j]byo ijhlhgh\ (S  ����� b (S  ���� =w<� Z ^ey oehjb^ghc fbr_gb ± \

lZ[e� � b � ijb wg_j]byo (S ��� b (S ��� =w< khhl\_lkl\_ggh�

Hp_gdZ ih]j_rghklb G< baf_j_gby kdhjhklb j_Zdpbb < \uiheg_gZ ih nhjfme_

�

��

��

S ����������� EJ������� �

]^_ G,S ± ih]j_rghklv hij_^_e_gby qbkeZ ijhlhgh\ aZ wdkihabpbx� G67 ± ih]j_rghklv hij_^_e_gby iehsZ^b

nhlhibdZ� h[mkeh\e_ggZy klZlbklbdhc b f_lh^hf hp_gdb iehsZ^b nhlhibdZ ijb jZ[hl_ gZ ]ZffZ�

ki_dljhf_lj_� \ kemqZ_ jZ[hlu gZ jZ^bhf_ljbq_kdhf ljZdl_ wlZ ih]j_rghklv h[mkeh\e_gZ klZlbklbdhc�

G*J�E� ± ih]j_rghklv ]jZ^mbjh\hqguo baf_j_gbc k ihfhsvx h[jZaph\uo bklhqgbdh\ ]ZffZ b [_lZ�

baemq_gbc�

Ke_^m_l hlf_lblv g_dhlhju_ h[sb_ aZdhghf_jghklb�

- jhkl kdhjhklb j_Zdpbb k m\_ebq_gb_f wg_j]bb i_j\bqguo ijhlhgh\�

- jhkl kdhjhklb j_Zdpbb k m\_ebq_gb_f Zlhfgh]h ghf_jZ fbr_g_c�

- gZebqb_ k_q_gby fbr_gb� gZ dhlhjhf gZ[ex^Z_lky fZdkbfZevgh_ agZq_gb_ kdhjhklb j_Zdpbb�

< aZdexq_gbH Z\lhju \ujZ`Zxl ijbagZl_evghklv ]eZ\ghfm f_g_^`_jm ijh_dlh\ FGLP � ��� b ���

<�B� ;_eydh\m�;h^bgm aZ ij_^eh`_gb_ ijbgylv mqZklb_ \ jZ^bZpbhggh�nbabq_kdbo bkke_^h\Zgbyo b

h[km`^_gb_ j_amevlZlh\�

��	�����	��������

>�@ 9HQQHUL )� %RZPDQ &�'� :HQGHU 6�$� ³7KH 3K\VLk 'HVLJQ RI $FFHOHUDWRU � 'ULYHQ 7UDQVPXWDWLRQ

6\VWHPV´� ± 3URF� RI ,QW� &RQI�� */2%$/¶��� 6HS� ������ ����� )UDQFH� SS� ��������

>�@ :^h�X�F� ± Ij_ijbgl BN<W ������ Ijhl\bgh������

>�@ 5XEELD &� HW DO� &(51�$7������ �(7�� �����

>�@ Djmiguc =�B�� Kl_p_gdh =�G�� Ygh\bq :�:� ± Ij_ijbgl BN<W �������� Ijhl\bgh� �����
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