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<�<� DhfZjh\Z� I�G� Qbjdh\

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

�����������

M\_ebq_gb_ bgl_gkb\ghklb imqdZ \ kbgojhljhg_ h]jZgbqb\Z_lky fgh]bfb ijbqbgZfb� h^ghc ba dhlhjuo

y\ey_lky g_dh]_j_glguc dmehgh\kdbc k^\b] [_lZljhgguo qZklhl '4[�\� \uau\Z_fuc ^_ckl\b_f kbe ijhkljZg�
kl\_ggh]h aZjy^Z \ [Zgq_ ijb bg`_dpbb� G_ebg_cgZy aZ\bkbfhklv k^\b]Z hl ihi_j_qguo b ijh^hevguo Zf�

ieblm^ dhe_[Zgbc ijb\h^bl d jZa[jhkm [_lZljhgguo qZklhl qZklbp imqdZ gZ iehkdhklb ^4[� 4\`� Ijb [hev�

rhc \_ebqbg_ jZa[jhkZ qZklv qZklbp fh`_l hdZaZlvky \ h[eZklb ^_ckl\by hiZkguo [_lZljhgguo j_ahgZgkh\�

\ha[m`^Z_fuo g_b^_Zevghklvx fZ]gblgh]h ihey mkdhjbl_ey�

Ij_^_evgh_ qbkeh qZklbp \ [Zgq_ qZklh hp_gb\Zxl ih \_ebqbg_ fZdkbfZevgh]h g_dh]_j_glgh]h k^\b]Z

qZklhl hl iheh`_gby g_\hafms_gghc jZ[hq_c lhqdb ^h ebgbc [eb`Zcrbo kmffh\uo j_ahgZgkh\ \lhjh]h ih�

jy^dZ m qZklbp k gme_\ufb Zfieblm^Zfb [_lZljhgguo b kbgojhljhgguo dhe_[Zgbc� Gh lZdZy hp_gdZ fh`_l

aZf_lgh aZgb`Zlv \_ebqbgm ij_^_evghc bgl_gkb\ghklb >�±�@� <deZ^ \ h]jZgbq_gb_ ij_^_evghc bgl_gkb\gh�

klb \ghkyl ij_`^_ \k_]h ihl_jb qZklbp k [hevrbfb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc� jhkl dhlhjuo ba�

aZ ^_ckl\by j_ahgZgkh\ �� b ��]h ihjy^dh\ \ agZqbl_evghc kl_i_gb fh`_l hij_^_eylvky g_ebg_cghc aZ\b�

kbfhklvx [_lZljhgguo qZklhl hl Zfieblm^� Ihwlhfm ^Zevg_cr__ ih\ur_gb_ bgl_gkb\ghklb lj_[m_l [he__

^_lZevgh]h ZgZebaZ g_dh]_j_glgh]h dmehgh\kdh]h k^\b]Z \ imqd_ k fZdkbfZevgh j_Zevgufb nmgdpbyfb jZk�

ij_^_e_gbc qZklbp�

< jZ[hl_ ijb\h^blky jZkq_l k^\b]h\ [_lZljhgguo qZklhl ijb ]Zmkkh\kdhf jZkij_^_e_gbb qZklbp ih dhhj�

^bgZlZf ihi_j_qgh]h b ijh^hevgh]h ^\b`_gbc� =Zmkkh\kdb_ jZkij_^_e_gby� y\eyykv \ hij_^_e_gghc kl_i_gb

b^_ZebaZpb_c� ^hklZlhqgh ohjhrh hibku\Zxl j_Zevgu_ ³dhehdhehh[jZagu_´ jZkij_^_e_gby qZklbp \ [Zgq_�

Ijh\_^_ggu_ jZkq_lu iha\heyxl khklZ\blv ij_^klZ\e_gb_ h jZkij_^_e_gbb qZklbp imqdZ ih [_lZljhgguf

qZklhlZf b \u^_eblv [_lZljhggu_ j_ahgZgku� lj_[mxsb_ lsZl_evghc dhjj_dpbb� JZkq_l g_dh]_j_glgh]h

k^\b]Z ^_eZ_lky [_a mq_lZ hlghkbl_evgh keZ[h]h \ebygby ijh\h^ysbo kl_ghd \Zdmmfghc dZf_ju b n_jjhfZ]�

gblguo ihexkh\ fZ]gblh\ >�@�

��������������������������������������������������������

Ij_^iheZ]Z_f� qlh jZkij_^_e_gb_ qZklbp \ [Zgq_ ih hlghkbl_evghfm bfimevkm SS �'{{G b ijh^hevghc

dhhj^bgZl_ Va � hlkqblu\Z_fhc hl p_gljZ [ZgqZ� y\ey_lky klZpbhgZjguf ]Zmkkh\kdbf jZkij_^_e_gb_f� kh]eZ�

kh\Zgguf k ebg_cgufb jZ^bZevgh�nZah\ufb dhe_[Zgbyfb�

�
5 ± kj_^gbc jZ^bmk kbgojhljhgZ�

�
( ± wg_j]by ihdhy ijhlhgZ� ��  T ± djZlghklv mkdhj_gby� D ± dhwn�

nbpb_gl jZkrbj_gby hj[blu� 9 ± ihegh_ mkdhjyxs__ gZijy`_gb_ \ mkdhjbl_e_� Djhf_ lh]h� kqblZ_f� qlh

jZkij_^_e_gb_ qZklbp \ ihi_j_qghf nZah\hf ijhkljZgkl\_ y\ey_lky lZd`_ ]Zmkkh\kdbf� g_aZ\bkbfuf hl

jZkij_^_e_gby \ ijh^hevghf ijhkljZgkl\_� klZpbhgZjguf b kh]eZkh\Zgguf k khhl\_lkl\mxsbfb g_\hafm�

s_ggufb nZah\ufb ljZ_dlhjbyfb� Lh]^Z iehlghklv �a���� VV\[U aZjy^Z \ k_q_gbb Va [ZgqZ gZ ZabfmlZevghc

�ijh^hevghc� dhhj^bgZl_ V fZ]gblghc kljmdlmju mkdhjbl_ey hij_^_ey_lky \ujZ`_gb_f
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aZgZ k khhl\_lkl\mxsbf wfbllZgkhf imqdZ khhlghr_gb_f� �����
�
�� VV ]]] EVSH   � ]^_ ] ± h[s__ h[hagZ�
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>Ze__ jZkq_l g_dh]_j_glgh]h dmehgh\kdh]h k^\b]Z ijh\h^blky ^ey bg`_dlbjh\Zggh]h \ M��� imqdZ ijhlh�

gh\ k wg_j]b_c ���� =w< b kj_^g_c bgl_gkb\ghklvx �������� uu  E1 qZklbp \ [Zgq_� < wlhf kemqZ_ ����##N �

>ey b^_Zevgh bg`_dlbjh\Zggh]h imqdZ ijbgbfZxlky ke_^mxsb_ fbgbfZevgu_ agZq_gby wfbllZgkh\ b bf�

imevkgh]h jZa[jhkZ >�@� SH ��  [ ff�fjZ^� SH ��  \ ff�fjZ^ b ����
�
dduudd�� G ���� ^hklh\_jghklv�� Hl�

kx^Z ^ey kj_^g_d\Z^jZlbqghc \_ebqbgu hlghkbl_evgh]h bfimevkgh]h jZa[jhkZ qZklbp \ [Zgq_ fh`gh ihem�

qblv hp_gdm�
�

�����
��

uu||SV �

Bgl_]jbjh\Zgb_ ij_^u^ms_]h \ujZ`_gby ^Z_l

>ey iehkdhc aZ^Zqb� dh]^Z ^ebgZ [ZgqZ gZfgh]h [hevr_ _]h ihi_j_qguo jZaf_jh\� l�_� \[V �VV !!!! � qlh k oh�

jhr_c lhqghklvx \uihegy_lky \ M��� ijb bg`_dpbb� ihl_gpbZe we_dljbq_kdh]h ihey� kha^Z\Z_fh]h jZkij_�

^_e_gb_f aZjy^Z U \ k_q_gbb Va [ZgqZ gZ dhhj^bgZl_ V fZ]gblghc kljmdlmju� bf__l \b^ >�� �@

Ijb keZ[hf \ebygbb ijh\h^ysbo kl_ghd b n_jjhfZ]gblguo ihexkh\ ^\b`msbcky [Zgq \ha[m`^Z_l fZ]gbl�

gh_ ihe_� ijh^hevgZy dhfihg_glZ \_dlhjgh]h ihl_gpbZeZ dhlhjh]h ijhklh \ujZ`Z_lky q_j_a we_dljbq_kdbc

ihl_gpbZe 8V E  $ � >_ckl\b_ lZdh]h we_dljhfZ]gblgh]h ihey gZ [_lZljhggh_ ^\b`_gb_ \ i_j\hf ihjy^d_

ih \hafms_gbx hibku\Z_lky ke_^mxsbfb dZghgbq_kdbfb mjZ\g_gbyfb ^ey f_^e_ggh f_gyxsboky ³bg\Zjb�

Zglh\´ ��� \[ ,,,   

&

b nZa ��� \[ KKK   

&

]^_� T ± h[h[s_gguc Zabfml mkdhjbl_ey� k\yaZgguc k ijh^hevghc dhhj^bgZlhc V khhlghr_gb_f
�

� 5V  T �

���� TFTTP ]]] ��  4 � nZaZ g_\hafms_gguo [_lZljhgguo dhe_[Zgbc k i_jbh^bq_kdhc qZklvx ��TF] � hi_jZlhj

��� hagZqZ_l mkj_^g_gb_ ih T �

>ey qZklbp� kh\_jrZxsbo ebg_cgu_ kbgojhljhggu_ dhe_[Zgby k bfimevkghc Zfieblm^hc
�

G � \ujZ`_gb_

^ey ' bf__l \b^

]^_�
�
U ± deZkkbq_kdbc jZ^bmk ijhlhgZ� �FRV�

�
ZGG   ± baf_g_gby hlghkbl_evgh]h bfimevkZ� Z ± nZaZ kbg�

ojhljhgguo dhe_[Zgbc�

Mqblu\Zy i_jbh^bq_kdmx aZ\bkbfhklv ' hl
\[ �P b ZabfmlZ T � fh`gh ij_^klZ\blv

�������������]^_

�
�

a

��
H[S

���
�a����

��
���

��

�

�

�

�

�

�

��

VVVVV

V\[H1
VV\[

\\S[[

V\[V\[

E

VVV\VV

VVVVVVS

U

  ��  

¸̧
¸̧

¹¹

··

¨̈
¨̈

©©

§§
������  

�
�

a
H[S

�

�
�a���]^_

�
��

H[S�a��a����

�

�

�

�

�

�

�

�

¸̧
¸̧

¹¹

··

¨̈
¨̈

©©

§§
��  ��  

¸̧
¸̧

¹¹

··

¨̈
¨̈

©©

§§
����  �

ff

VV

\[\[
E

V
VW

\[GW
VH1VV\[8

VVS
OV

O

]]:

::::

�������FRV��� ]]]]]]

]

]

]

]
TEKTP]

T

K

KT
,$$

,

'

G

G'

G

G,
  ��  

ww

ww
  

ww

ww
��  

� �
�

��

��
H[S

�

����VLQ���H[S�
�

�

�

�

�

��

�

��

�

¸̧
¸̧

¹¹

··

¨̈
¨̈

©©

§§
��

��
��

��
  �

ff

\[\[S

SE \[GWZ1U
'

::::

\G

VNS

VG

JE

� � �H��FRV���
���

�
��

qbkeZ�p_eu_������H��

��

�

�

�

�

�

�

��

�
��

�

TDDTDTE]
S

KT

S S S

]]]

KT

GGG,','

NQQQQ,''

\[
QLN4QL

NQ

\[\[
QLN4QL

Q N

NQ

&&

&

&

&

&&

&

&

&

&

&

&

&

������

����

ff

�f�f  

� � �

� �

    

��    



���

Kbkl_fZlbq_kdh_ baf_g_gb_ \_ebqbg ]] K�, ijhbkoh^bl ijb hlebqghf hl gmey ²²¢¢' � \deZ^ \ dhlhjuc \gh�

kyl f_^e_ggh f_gyxsb_ky ]Zjfhgbdb k �__ ������ N4Q
&

&

� Kj_^b lZdbo ]Zjfhgbd lhevdh g_j_ahgZgkgZy ]Zjfhgb�

dZ `������^     NQ �
&

hij_^_ey_l k^\b] qZklhl [_lZljhgguo dhe_[Zgbc

]
]

,

'
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ww

ww
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b bf__l ke_^mxsbc \b^�

]^_ P, ± fh^bnbpbjh\ZggZy nmgdpby ;_kk_ey i_j\h]h jh^Z P�]h ihjy^dZ� �FRV��� �� ZV[ G\  �

Ij_^klZ\e_gb_ h jZkij_^_e_gbb qZklbp [ZgqZ ih [_lZljhgguf qZklhlZf gZ iehkdhklb ^4[� 4\` b ih\_^_gbb

qZklhl m qZklbp k jZagufb [_lZljhggufb Zfieblm^Zfb \ ijhp_kk_ kbgojhljhgguo dhe_[Zgbc fh`gh ihem�

qblv� jZkkfhlj_\ jy^ ij_^_evguo kemqZ_\�

�� JZkij_^_e_gb_ ih [_lZljhgguf qZklhlZf qZklbp k gme_\ufb Zfieblm^Zfb kbgojhljhgguo dhe_[Zgbc

��� �   G b qZklbp k ijhba\hevgufb agZq_gbyfb �G ijb nZa_ kbgojhljhggo dhe_[Zgbc ��S  Z �

�� K^\b]b qZklhl m qZklbp k gme_\ufb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc� l�_� ijb ��   
\[

, �

�� K^\b]b qZklhl m qZklbp� kh\_jrZxrbo h^ghf_jgu_ \_jlbdZevgu_ [_lZljhggu_ dhe_[Zgby�

�������������������	��������

KemqZc �� QZklbpu k gme_\ufb Zfieblm^Zfb kbgojhljhgguo dhe_[Zgbc ��� �   G dhe_[exlky hlghkbl_ev�

gh b^_Zevghc aZfdgmlhc hj[blu � ��   [ � b� kh]eZkgh ��� b ���� bf__xl k^\b]b [_lZljhgguo qZklhl�

hij_^_ey_fu_ ke_^mxsbfb \ujZ`_gbyfb�

GZ jbk�� ihdZaZgu k^\b]b qZklhl m lZdbo qZklbp \ M��� ijb bg`_dpbb ^ey jZaguo agZq_gbc Zfieblm^

[_lZljhgguo dhe_[Zgbc `���^ �� \\[[
,,,, � ]^_ SH]] ��   , � Djhf_ lh]h� ba ihke_^gbo nhjfme ke_^m_l

ba\_klgh_ \ujZ`_gb_ ^ey k^\b]Z qZklhl m qZklbp k gme_\ufb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc�
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Ba \ujZ`_gby ^ey
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&' \b^gh� qlh ih ba\_klguf k^\b]Zf qZklhl m qZklbp k ��   G hij_^_eyxlky k^\b]b qZk�

lhl ijb �� zzG \ fhf_gl �S  Z � l�_� dh]^Z ��   [ �
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GZ jbk� � ihdZaZgu qZklhlu gZ iehkdhklb `�^
\[

44 qZklbp� kh\_jrZxsbo h^ghf_jgu_ [� b \�[_lZljhggu_

dhe_[Zgby �`bjgu_ aZfdgmlu_ ebgbb�� ijb ������������������   
S

VG b ��S  Z �k m\_ebq_gb_f �G khhl�
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\_lkl\mxsZy aZfdgmlZy h[eZklv mf_gvrZ_lky�� Ijb wlhf \_jogyy qZklv dZ`^hc aZfdgmlhc djb\hc� hl\_�

qZxsZy hij_^_e_gghfm agZq_gbx
�

G � khhl\_lkl\m_l \_jlbdZevguf dhe_[Zgbyf� gb`gyy ± ]hjbahglZevguf�

LZf `_ ihdZaZgu ebgbb kmffh\uo j_ahgZgkh\ �� b ��]h ihjy^dh\ b ebgby ^bZ]hgZevguo jZaghklguo j_ah�

gZgkh\�

Jbk� �� K^\b]b qZklhl m qZklbp k �
�

  
S

VG � Jbk� �� QZklhlu m qZklbp k �����������������
�

  
S

VG

ijb ��S  Z ± `bjgu_ aZfdgmlu_ ebgbb� lhgdb_ eb�

gbb ± ^ey qZklbp k �

&&

  , ijb ex[uo Z �

KemqZc �� K^\b]b qZklhl m qZklbp k gme_\ufb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc ���
&&

  , kh]eZkgh ��� b

��� hij_^_eyxlky ke_^mxsbf \ujZ`_gb_f�
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GZ jbk� � lhgdbfb ebgbyfb ihdZaZgu qZklhlu qZklbp k gme_\ufb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc
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