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:�=� :e_dk__\� <�G� E_[_^_\� =�B� Djmiguc� Y�G� JZkp\_lZeh\� K�W� Kmobo� :�:� Ygh\bq

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

JZ^bhwdheh]bq_kdbc fhgblhjbg] gZ l_oiehsZ^d_ BN<W� \ ]� Ijhl\bgh b hdj_klghklyo ijh\h^blky

[he__ �� e_l� AZ wlh \j_fy jZa\b\Zeky ijb[hjguc iZjd b h[hkgh\u\Zeky h[t_f fhgblhjbg]Z k mq_lhf ki_�

pbnbdb bklhqgbdZ baemq_gbc �mkdhjbl_eb BN<W� b mjh\g_c _kl_kl\_ggh]h b l_ogh]_ggh]h nhgZ gZ mdZaZg�

guo l_jjblhjbyo� < khklZ\_ ijb[hjgh]h iZjdZ gZoh^blky gbadhnhgh\Zy jZ^bhf_ljbq_kdZy b ki_dljhf_ljb�

q_kdZy eZ[hjZlhjby� fh[bevgZy jZ^bhf_ljbq_kdZy eZ[hjZlhjby b Z\lhfZlbabjh\Zgguc ihkl jZ^bZpbhggh]h
dhgljhey gZ l_jjblhjbb l_oiehsZ^db �IJF����

H[t_f jZ^bZpbhggh]h fhgblhjbg]Z� ^_ckl\mxsbc \ BN<W� ij_^klZ\ey_l�

± dhgljhev mjh\g_c \g_rg_]h ]ZffZ�fxhggh]h baemq_gbc gZ l_oiehsZ^d_ k ihfhsvx Z\lhfZlbabjh\Zggh]h

ihklZ jZ^bZpbhggh]h dhgljhey �IJF����

± dhgljhev \g_rg_]h ]ZffZ�g_cljhggh]h baemq_gbc gZ l_jjblhjbb l_oiehsZ^db b hdj_klghklyo k ihfhsvx

kbkl_fu bgl_]jZevguo iZkkb\guo jZ^bZpbhgguo fhgblhjh\ �rZjh\u_ ihebwlbe_gh\u_ aZf_^ebl_eb k

gZ[hjhf ^_l_dlhjh\ LE>
�
/L ±

�
/L� \ p_glj_ rZjZ ��� lhq_d��

± dhgljhev \g_rg_]h ]ZffZ baemq_gby \ ]� Ijhl\bgh kj_^kl\Zfb fh[bevghc jZ^bhf_ljbq_kdhc eZ[hjZlhjbb
�� ihklhygguo dhgljhevguo lhq_d ih ]hjh^m DL� ± DL�� k ihfhsvx Z\lhghfguo b klZpbhgZjguo

^habf_ljh\�

± i_jbh^bq_kdbc dhgljhev aZ kh^_j`Zgb_f�

x

���
&V b

�
%H \ Zlfhkn_jghf \ha^mo_ gZ l_jjblhjbb l_oiehsZ^db �IJF��� f_lh^hf ijhdZqdb b h[kq_lZ

Zwjhahevguo nbevljh\ �ijhdZqdZ q_j_a kms_kl\mxsmx kbkl_fm l_ogheh]bq_kdhc \_glbeypbb gZ djur_

a^Zgby ��� l_oiehsZ^db k h[kq_lhf nbevljh\ gZ ihemijh\h^gbdh\hf ]ZffZ�ki_dljhf_lj_ \

gbadhnhgh\hc eZ[hjZlhjbb��

x

���
&V b kmffZjghc [_lZ�Zdlb\ghklb \ hkZ^dZo� iblv_\hc \h^_ b \h^_ hldjuluo \h^h_fh\ �^h �� lhq_d

IJF� ± IJF���� Hl[hj ijh[ hkms_kl\ey_lky k ihfhsvx fh[bevghc jZ^bhf_ljbq_kdh eZ[hjZlhjbb�

h[kq_l ± gZ mkh\_jr_gkl\h\Zgghc mklZgh\d_ JM;���I b ihemijh\h^gbdh\hf ]ZffZ�ki_dljhf_lj_ k

^_l_dlhjhf >=>D��� \ gbadhnhgh\hc eZ[hjZlhjbb��

x

���
&V \ ihq\Zo �^h �� lhq_d IJF� ± IJF���� Hl[hj ijh[ hkms_kl\ey_lky k ihfhsvx fh[bevghc

jZ^bhf_ljbq_kdh eZ[hjZlhjbb� h[kq_l ± gZ ihemijh\h^gbdh\hf ]ZffZ�ki_dljhf_lj_ \ gbadhnhgh\hc

eZ[hjZlhjbb��

Baf_jbl_evguc ijb[hjguc iZjd ijhoh^bl _`_]h^gmx f_ljheh]bq_kdmx ih\_jdm \ f_ljheh]b�
q_kdhc kem`[_ BN<W b f_ljheh]bq_kdhf p_glj_ <GBBNLJB� GZ ^Zgghf wlZi_ ijh\h^blky jZ[hlZ ih

ijb\_^_gbx h[t_fZ fhgblhjbg]Z� f_lh^bd b ijb[hjgh]h iZjdZ \ khhl\_lkl\bb k gh\ufb gZpbhgZevgufb

ghjfZfb jZ^bZpbhgghc [_ahiZkghklb GJ;��� >�@� H[h[s_ggu_ j_amevlZlu jZ^bhwdheh]bq_kdh]h fhgb�

lhjbg]Z aZ ihke_^gb_ ]h^u ijb\_^_gu \ lZ[e� � ± ��

LZ[ebpZ �� Kj_^g_]h^h\u_ ihdZaZl_eb

jZ^bZpbhggh]h nhgZ�

Kj_^g_]h^h\Zy

fhsghklv wdkih�

abpbhgghc ^hau �

fdJ�qZk

=h^

L_oieh�

sZ^dZ

]�Ijhl�

\bgh
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LZ[ebpZ �� Kh^_j`Zgb_ jZ^bhgmdeb^h\ \ \h^_�

hkZ^dZo �Db�e��

=h^ IJF� IJF� IJF��
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�< ���� ]h^m mkdhjbl_ev g_ jZ[hlZe�



���

>Zggu_ lZ[e� � ihemq_gu mkj_^g_gb_f _`_^g_\guo baf_j_gbc k ihfhsvx kj_^kl\ baf_j_gbc k ih�
]j_rghklvx g_ [he__ ���� KlZg^Zjlgh_ hldehg_gb_ mkj_^g_gguo aZ ]h^ \_ebqbg g_ ij_\urZ_l ��� =h^h\u_

^hau ih j_amevlZlZf baf_j_gbc k ihfhsvx iZkkb\guo fhgblhjguo klZgpbc ihdZaZgu gZ jbk� �� Kj_^g__

agZq_gb_ g_ ij_\urZ_l � fA\�]h^ ���� f[wj�]h^�� \dexqZy ijbjh^guc nhg� qlh kh]eZkm_lky k ^Zggufb lZ[e��

���� f[wj�]h^ wd\b\Ze_glgh fhsghklb ^hau a�� fdJ�q� b khhl\_lkl\m_l ghjfZevghfm jZ^bZpbhgghfm nhgm

_\jhi_ckdhc ahgu Jhkkbb�

< lZ[e� � \ \_jog_c kljhqd_ ijb\_^_gZ h[t_fgZy Zdlb\ghklv
���

&V� \ gb`g_c ± h[t_fgZy kmffZjgZy
[_lZ�Zdlb\ghklv ijb ]jZ^mbjh\d_ JM;���I ih

��
6U� Ih]j_rghklv hp_gdb kh^_j`Zgby

���
&V \ \h^_ ihjy^dZ

���� Z kmffZjghc [_lZ�Zdlb\ghklb a ��� � Hlf_lbf� qlh ^Zggu_ lZ[e� � ih IJF�� hlghkylky d iblv_\hc

\h^_� Ih GJ;��� mjh\_gv \f_rZl_evkl\Z �M<� ih
���

&V khklZ\ey_l �� ;d�d] ��Â��
���
Db�e�� Z ih

��
6U ± � ;d�d]

�����Â��
���
Db�e�� Bkoh^y ba ^Zgguo lZ[e� �� kh^_j`Zgb_

���
&V gZ ihjy^hd gb`_ ghjfZlb\Z� Z \_ebqbgu kmf�

fZjghc [_lZ�Zdlb\ghklb [ebadb d ghjfZlb\m ih
��
6U� LZdbf h[jZahf� ijb i_j_oh^_ gZ GJ;��� g_h[oh^bfh

ijh\h^blv ijyfu_ baf_j_gby kh^_j`Zgby
��
6U \ iblv_\hc \h^_� >ey wlhc p_eb g_h[oh^bfh h[gh\e_gb_ ijb�

[hjgh]h iZjdZ b khhl\_lkl\mxsbo f_lh^bd \uiheg_gby baf_j_gbc�

Ih]j_rghklv ^Zgguo \ lZ[e� � ih gZrbf hp_gdZf khklZ\ey_l ihjy^dZ �� ± ���� qlh h[mkeh\e_gh \

hkgh\ghf ih]j_rghklvx \ hij_^_e_gbb h[t_fZ ijhdZqZggh]h \ha^moZ� k\yaZgghc k bkihevah\Zgb_f \ dZq_�

kl\_ \ha^moh^m\db g_klZg^Zjlbah\Zggh]h h[hjm^h\Zgby ± kbkl_fu l_ogheh]bq_kdhc \_glbeypbb� >ZggZy

kbkl_fZ ijh[hhl[hjZ \ha^moZ ^he`gZ [ulv aZf_g_gZ gZ ki_pbZebabjh\Zggmx k khhl\_lkl\mxsbf
f_ljheh]bq_kdbf h[_ki_q_gb_f� L_f g_ f_g__� ih]j_rghklv ij_^klZ\e_gguo \_ebqbg mdeZ^u\Z_lky \

^bZiZahg kms_kl\mxsbo ghjfZlb\h\� ih GJ;��� ^himklbfZy h[t_fgZy Zdlb\ghklv \h \^uoZ_fhf \ha^mo_

^ey gZk_e_gby khklZ\ey_l ���� ;d�f
�
����Â��

���
Db�e� ih

�
%H b �� ;d�f

�
����Â��

���
Db�e� ih

���
&V �baf_j_ggu_

\_ebqbgu gb`_ ghjfZlb\h\ gZ � ± � ^_kylbqguo ihjy^dh\��

=h^ :Y� Db�e
���&V �%H
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=h^ IJF� IJF�
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LZ[ebpZ �� H[t_fgZy Zdlb\ghklv :Y

\ \ha^mo_ jZ^bhgmdeb^h\ ���&V b %H�

\[ebab IJF���

LZ[ebpZ �� AZ]jyag_gghklv ihq\ ih ���&V �

�Db�df�� \ imgdlZo jZ^bZpbhggh]h fhgblh�

jbg]Z �IJF��

Jbk� �� =h^h\u_ ^hau ih j_amevlZlZf baf_j_gbc k ihfhsvx iZkkb\guo fhgblhjguo klZgpbc �IFK��

�

�

�

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

=H

>

H

<

:

Y

>

H

A:

�f

�� �� ��

lhqdb fhgblhjbjh\Zgby ih ko_f_ jZkklZgh\db



���

Ih]j_rghklv ^Zgguo lZ[e� � hp_gb\Z_lky \ �� ± ���� k\yaZggZy k f_lh^bdhc hl[hjZ ijh[ b g_hij_�
^_e_gghklvx ijb i_j_\h^_ j_amevlZlh\ \ h[s_ijbgylu_ _^bgbpu Db�df

�
� Ih GJ;��� ^Zgguc \b^ dhgljhey

g_ j_]eZf_glbjm_lky� Ih\_joghklgZy aZ]jyag_gghklv ihq\u
���

&V h[mkeh\e_gZ \ hkgh\ghf ]eh[Zevgufb

\uiZ^_gbyfb ijb Z\Zjbb gZ Q_jgh[uevkdhc :WK b ^ey gZr_]h j_]bhgZ khklZ\ey_l ��±�� ��
��
Db�d\�df� Z \

hl^_evguo ehdZevguo f_klZo ± ^h ��� Db�d\�df� Djbl_jbb wdheh]bq_kdh]h khklhygby ihq\ ijb aZ]jyag_gbb
���

&V hij_^_e_gu Fbgijbjh^u ����� ]�� b ijb\_^_gu \ lZ[e� �� < khhl\_lkl\bb k wlhc deZkkbnbdZpb_c jZ�

^bZpbhggZy kblmZpby \ j_]bhg_ ]� Ijhl\bgh y\ey_lky hlghkbl_evgh m^h\e_l\hjbl_evghc�

AZdexq_gb_

< j_amevlZl_ \uiheg_gghc jZ[hlu ^ey ijb\_^_gby kbkl_fu jZ^bhwdheh]bq_kdh]h fhgblhjbg]Z BN<W

\ khhl\_lkl\b_ k GJ;��� g_[oh^bfh� \ i_j\mx hq_j_^v� ^hmdhfie_dlh\Zlv ijb[hjguc iZjd kj_^kl\Zfb ba�

f_j_gbc kh^_j`Zgby
��
6U \ iblv_\hc \h^_ b kj_^kl\Zfb ijh[hhl[hjZ \ha^moZ k khhl\_lkl\mxsbf f_ljheh]b�

q_kdbf h[_ki_q_gb_f�

Kibkhd ebl_jZlmju

>�@ Ghjfu jZ^bZpbhgghc [_ahiZkghklb �GJ;���� KI ������ ��� ± ��� Fbga^jZ\ Jhkkbb� �����

IhdZaZl_eb Hlghkbl_evgh

m^h\e_l\hjbl_evgZy

wdheh]bq_kdZy

kblmZpby

Qj_a\uqZcgZy

wdheh]bq_kdZy

kblmZpby

Wdheh]bq_�

kdh_ [_^kl\b_

JZ^bhZdlb\gh_

aZ]jyag_gb_
���&V� Db�d\�df

>h � � ± �� ;he__ ��

LZ[ebpZ �� Wdheh]bq_kdb_ ihdZaZl_eb aZ]jyag_gghklb l_jjblhjbc�


