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<�B� ;_adjh\guc� :�K� =mj_\bq� =�:� Ehk_\� X�<� Fbebq_gdh� <�:� IhghfZj_gdh�

G�B� IjZ\hlhjh\� =�:� KZfZlh\� <�B� Klheih\kdbc� I�B� M]hjbq� :�<� N_hnbeh\
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;ukljhpbdebqguc ijhlhgguc kbgojhljhg �[mkl_j BN<W� \oh^bl \ khklZ\ mkdhjbl_evgh]h dhfie_dkZ

BN<W� y\eyykv bg`_dlhjhf imqdZ \ mkdhjbl_ev M��� >�@� Imqhd \ [mkl_j_ mkdhjy_lky hl wg_j]bb �� Fw< ^h

wg_j]bb ���� =w<� ;mkl_j jZ[hlZ_l \ iZd_lgh�bfimevkghf j_`bf_ k qZklhlhc ih\lhj_gby bfimevkh\ ���� =p

ijb qZklhl_ ke_^h\Zgby iZd_lh\ a��� =p� Dhebq_kl\h bfimevkh\ \ iZd_l_ fh`_l baf_gylvky� gh g_

ij_\urZ_l ��� I_j\u_ ljb bfimevkZ kem`Zl ^ey lj_gbjh\db b \uoh^Z gZ klZpbhgZjguc j_`bf jy^Z

l_ogheh]bq_kdbo kbkl_f� hklZevgu_ bkihevamxlky ^ey mkdhj_gby imqdZ� < aZ\bkbfhklb hl j_`bfZ jZ[hlu \

[mkl_j_ fh`_l [ulv mkdhj_gh aZ h^bg pbde hl ������
��
^h ������

��
ijhlhgh\�

< kms_kl\mxs_c ko_f_ \u\h^Z bf_xlky ^\_ \_l\b \u\h^gh]h dZgZeZ� Ih h^ghc ba gbo imqhd

ljZgkihjlbjm_lky \ hkgh\ghc mkdhjbl_ev� ih ^jm]hc \u\h^blky gZ ih]ehlbl_ev� ij_^klZ\eyxsbc kh[hc

klZevghc dm[ kh klhjhghc ��� f� < dhgp_ ijyfhc \_l\b dZgZeZ� gZijZ\e_gghc gZ ih]ehlbl_ev� bf__lky

wdki_jbf_glZevgZy ahgZ� ]^_ fh`gh mklZgZ\eb\Zlv h[hjm^h\Zgb_ b \_klb bkke_^h\Zgby k imqdhf�

< ihke_^gb_ ]h^u \ujhk bgl_j_k d bkihevah\Zgbx [mkl_jgh]h imqdZ ^ey h[emq_gby jZaebqguo

dhfihabpbhgguo b h^ghjh^guo fZl_jbZeh\� Ijb wlhf \hagbdeb aZ^Zqb� ^ey j_r_gby dhlhjuo hdZaZeky

g_^hklZlhqguf hk\h_gguc ^bZiZahg ���·���� Fw< >�@ b lj_[h\Zehkv kgb`_gb_ gb`g_c ]jZgbpu h[eZklb

wg_j]bc \u\h^bfh]h imqdZ�

Ko_fZ \u\h^Z imqdZ ba [mkl_jZ ihdZaZgZ gZ jbk� �� <u\h^ imqdZ hkms_kl\ey_lky k ihfhsvx lj_o [Zfi�

fZ]gblh\ ;F�� y ;F��� k_ilmf�fZ]gblZ KF�� b m^Zjgh]h fZ]gblZ MF��� E���� E��� b F�� h[hagZqZxl

khhl\_lkl\_ggh d\Z^jmihevgu_ ebgau b ih\hjhlguc fZ]gbl� ;Zfi�fZ]gblu kha^Zxl ehdZevgh_ bkdZ`_gb_

hj[blu� Z m^Zjguc fZ]gbl aZ[jZku\Z_l imqhd \ aZahj KF��� AZimkd MF�� kbgojhgbabjm_lky k nZahc

mkdhjyxs_]h <Q�gZijy`_gby� lZd qlh[u \ fhf_gl \u\h^Z i_j_^gbc njhgl gZjZklZgby lhdZ �W a��� gk�

ihf_sZeky \ qZklv h[hjhlZ� g_ kh^_j`Zsmx imqdZ� KlZ[bevghklv jZ[hlu \u\h^guo mkljhckl\ \ iZd_l_

bfimevkh\ gZoh^blky gZ mjh\g_ ��
��
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;ueZ ijh\_^_gZ fh^_jgbaZpby kbkl_fu iblZgby lj_o \u\h^guo [Zfi�fZ]gblh\� L_ogbq_kdb_ j_r_gby

k\_ebkv d baf_g_gbx ijh_dlguo ko_f iblZgby b klZ[bebaZpbb bklhqgbdh\ k jZkrbj_gb_f ^bZiZahgZ

^bgZfbq_kdh]h j_]mebjh\Zgby lhdh\ \ fZ]gblZo� LZd`_ [ueb \g_k_gu baf_g_gby \ ko_fm mijZ\e_gby

\u\h^gh]h m^Zjgh]h fZ]gblZ MF���

Gh\u_ j_`bfu \u\h^Z bamqZebkv b hilbfbabjh\Zebkv gZ ijhf_`mlhqguo wg_j]byo \ ^bZiZahg_ ���y

���� Fw<� Lhqghklv mklZgh\db wg_j]bb hij_^_eyeZkv baf_j_gbyfb qZklhlu h[jZs_gby imqdZ� ijb wlhf

hlghkbl_evgZy hrb[dZ ':�: g_ ij_\urZeZ agZq_gbc ������
��

gZ gb`g_c b ������
��

gZ \_jog_c ]jZgbpZo

^bZiZahgZ� Imqhd \u\h^beky gZ ih]ehlbl_ev� _]h jZaf_ju baf_jyebkv k ihfhsvx ijhnbehf_ljZ� mdZaZggh]h

gZ jbk� ��

Jbk� �� Ko_fZ \u\h^Z imqdZ ba [mkl_jZ�



���

>bZ]ghklbq_kdb_ mkljhckl\Z \ \u\h^guo dZgZeZo� b \ qZklghklb bkihevam_fuc ijhnbehf_lj� g_

jZkkqblZgu gZ baf_j_gb_ rbjhdbo imqdh\� Ihwlhfm gZ ihgb`_gguo wg_j]byo djZy jZkij_^_e_gby qZklbp

fh]eb \uoh^blv aZ ]jZgbpu dhgljhebjm_fhc Zi_jlmju� =hjbahglZevgu_ ijhnbeb imqdZ ijb wg_j]byo ��� b

���� Fw< ihdZaZgu gZ jbk� �� <_jlbdZevguc ijhnbev ^ey wg_j]bb ���� Fw< bah[jZ`_g gZ jbk� �� Gb`gyy

rdZeZ jbkmgdh\ bf__l ^bkdj_lghklv \ � ff� qlh khhl\_lkl\m_l rZ]m eZf_e_c ^ZlqbdZ ijhnbehf_ljZ� kb]gZeu

k eZf_e_c ghjfbjh\Zgu gZ bo fZdkbfZevgmx \_ebqbgm�

Jbk� �� =hjbahglZevgu_ ijhnbeb imqdZ ijb wg_j]byo

��� Fw< ��� b ���� Fw< ����

Jbk� �� <_jlbdZevguc ijhnbev imqdZ ijb wg_j]bb

���� Fw<�

Ih jZaf_jZf imqdZ� \ayluf gZ mjh\g_ a ��� iheghc bgl_gkb\ghklb� hij_^_eyebkv wfbllZgku (
[
b (

]
� <

h[jZ[hld_ bkihevah\Zebkv lhevdh j_amevlZlu baf_j_gbc� ijb dhlhjuo ijhnbev imqdZ iheghklvx ihf_sZeky

gZ ^Zlqbd_� OZjZdl_j baf_g_gby wfbllZgkh\ k jhklhf wg_j]bb ij_^klZ\e_g gZ jbk� �� WfbllZgku imqdZ k

wg_j]b_c ���� Fw< khklZ\eyxl (
[
 �� S ff�fjZ^ b (

]
 �� S ff�fjZ^� GZqZevgZy lhqdZ ]jZnbdZ ����

ihemq_ggZy ijb wg_j]bb ��� Fw<� k\b^_l_evkl\m_l h ih^j_ad_ rbjhdh]h imqdZ \ Zi_jlmj_ k_ilmf±fZ]gblZ�

Baf_j_gby wnn_dlb\ghklb \u\h^Z �jbk� �� ih^l\_j`^Zxl wlh� K mf_gvr_gb_f wg_j]bb hl ��� ^h ��� Fw<

ihl_jb imqdZ aZf_lgh \hajZklZxl�

(�S� ff�fjZ^

Jbk� � � Ih\_^_gb_ ]hjbahglZevgh]h (
[
�S ��� b

\_jlbdZevgh]h (
]
�S ��� wfbllZgkh\ imqdZ�

Jbk� �� Wnn_dlb\ghklv \u\h^Z imqdZ \ aZ\bkbfhklb

hl wg_j]bb�

Gh\u_ \hafh`ghklb [mkl_jZ m`_ gZreb k\h_ ijbf_g_gb_� < jZfdZo \gmlj_ggbo ijh]jZff BN<W

ijh\_^_gu wdki_jbf_glu ih h[emq_gbx Zexfbgb_\uo nhev] ijhlhgZfb \ ^bZiZahg_ wg_j]bc \u\h^bfh]h

imqdZ ���y����Fw<�

����������������

>�@ :e__\ ?�:�� ;jmd <�E� b ^j� ± < k[�� Ljm^u ,; <k_khxagh]h kh\_sZgby ih mkdhjbl_eyf aZjy`_gguo qZklbp� ±

>m[gZ� ����� l� �� k� ���

>�@ ;_adjh\guc <�B�� =mj_\bq :�K� b ^j� ± < k[�� Ljm^u ;9 <k_khxagh]h kh\_sZgby ih mkdhjbl_eyf aZjy`_gguo

qZklbp� ± Ijhl\bgh� ����� l� �� k� ����
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:� Fw<
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