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B�:� <hjh[vz\

=GP Bgklblml l_hj_lbq_kdhc b wdki_jbf_glZevghc nbabdb� Fhkd\Z� Jhkkby

Ijh\_^_gu jZkqzlu ^bgZfbdb imqdZ \ h^ghf ba \ZjbZglh\ ijh_dlbjm_fh]h EM ijhlhgh\ >�@� GZ

^Zgghf wlZi_ jZkqzlh\ \ dZq_kl\_ iZjZf_ljh\ gZqZevghc �GQM� b ijhf_`mlhqghc �IQM� qZkl_c \aylu lZ[eb�

pu iZjZf_ljh\ ]hlh\uo kljmdlmj IHDN�� >�@ b :ev\Zj_pZ >�@� QZklb EM khkludh\Zgu \iehlgmx [_a ijbf_�

g_gby kh]eZkmxsbo dZgZeh\� JZkqzl ^bgZfbdb imqdZ \ kljmdlmjghc ko_f_ \ p_ehf ijb hlkmlkl\bb kh]eZkh�

\Zgby gZ i_j_oh^Zo f_`^m qZklyfb iha\hey_l \uy\blv gZqZevgu_ mkeh\by nhjfbjh\Zgby hj_heZ imqdZ� bk�

ke_^h\Zlv _]h w\hexpbx ijb jZaebqguo lhdZo \ mkeh\byo� kihkh[kl\mxsbo _]h gZb[hevr_fm jZa\blbx�

Hkgh\gu_ iZjZf_lju EM� IHDN�� ^h wg_j]bb �Fw< gZ jZ[hq_c qZklhl_ ���F=p� IQM ba � k_dpbc

:ev\Zj_pZ ^h ��� Fw< gZ qZklhl_ ��� F=p b hkgh\gZy qZklv �HQM� ba ���� h^ghaZahjguo j_ahgZlhjh\ ^h

wg_j]bb |��� =w< gZ qZklhl_ ��� F=p� kj_^gbc l_fi mkdhj_gby gZ ^ebg_ j_ahgZlhjZ �� kf ± ��� Fw<�f�

Kj_^gbc jZ^bmk Zi_jlmju dZgZeZ \ GQM ± � kf� \ k_dpbyo :ev\Zj_pZ ± � kf� \ HQM ± � kf� Wg_j]by bg`_d�

pbb ± �� dw<� < gZqZe_ HQM gZ i_j\uo ��� mkdhjyxsbo j_ahgZlhjZo ijbf_gzg mqZklhd ijh^hevgh]h kh]eZ�

kh\Zgby k kbgojhgghc nZahc� baf_gyxs_cky hl ±���
^h ihklhyggh]h agZq_gby ±��

�
ih ]Zjfhgbq_kdhfm aZdh�

gm >�@� I_jbh^ nhdmkbjh\db \ IQM ± NH>H ^ebghc �EO� \ HQM ± NH>H ^ebghc �EO�

< hkgh\m qbke_ggh]h fh^_ebjh\Zgby iheh`_gu ke_^mxsb_ iZjZf_lju imqdZ� kj_^gbc lhd ��� �� b

��� f:� ghjfZebah\Zgguc wfbllZgk ��� kfÂfjZ^ gZ mjh\g_ �V� ijh^hevgh_ jZkij_^_e_gb_ qZklbp gZ \oh^_

jZ\ghf_jgh_ k jZa[jhkhf ih wg_j]byf ���� bg`_dlbjm_fuc imqhd k fbdjhdZghgbq_kdbf jZkij_^_e_gb_f

kh]eZkh\Zg k dZgZehf \ ihi_j_qghc iehkdhklb ih kj_^g_d\Z^jZlbq_kdbf agZq_gbyf� qbkeh djmiguo qZklbp \

h^ghf k]mkld_ ����� qbkeh k]mkldh\ ��

Qbke_ggh_ fh^_ebjh\Zgb_ ijh\h^behkv ih ijh]jZff_ 352721 >�@ k ijbf_g_gb_f ^ey kqzlZ dmeh�

gh\kdh]h ihey djmiguo qZklbp lhevdh ��]h mjh\gy ih i_j_[hjghc ko_f_ b j_pbjdmeypbb qZklbp� JZ^bZevgZy

dhfihg_glZ ihey \ mkdhjyxsbo aZahjZo \uqbkeyehkv ih nhjfme_�
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± fZdkbfZevgh_ agZq_gb_ jZ^bZevghc dhfihg_glu gZ jZ^bmk_ Zi_jlmju U�� O ± ^ebgZ j_ahgZlhjZ� dh�

hj^bgZlZ ] hlkqblu\Z_lky hl k_j_^bgu aZahjZ� >ZggZy nhjfmeZ b ijh^hevgh_ jZkij_^_e_gb_ lbiZ d\Z^jZlghc

\hegu k Zfieblm^hc (]
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 ��� ohjhrh Ziijhdkbfbjmxl jZkij_^_e_gby ihe_c� \uqbke_gguo ih

ijh]jZff_ 23(5$ >�@ ^ey ]_hf_ljbq_kdb ih^h[gh]h j_ahgZlhjZ� Nhdmkbjmxsb_ ihey ebg_cgu�

< klZlbklbdm \dexq_gu \k_ qZklbpu k hldehg_gb_f ijh^hevghc dhhj^bgZlu ] gZ r EO�� hl kbgojhg�

ghc qZklbpu p_gljZevgh]h k]mkldZ� Ijb ijh\_^_gbb klZlbklbq_kdhc h[jZ[hldb k bkihevah\Zgb_f k_fbbg\Z�

jbZglh\ >�@� >�@ ijbf_g_gZ klZg^ZjlbaZpby jZkij_^_e_gbc k jZaebqgufb kj_^g_d\Z^jZlbq_kdbfb agZq_gbyfb

V d khhl\_lkl\mxs_c ijb\_^_gghc dhhj^bgZl_�

Kgb`_gb_ wfbllZgkZ gZ \uoh^_ IHDN ijb _]h mf_gvr_gbb gZ \oh^_ �Sbk� �Z� \hafh`gh ijb gZ^e_�

`Zs_f j_`bf_ nhjfbjh\Zgby k]mkldh\� < IHDN�� k fy]dbf j_`bfhf nhjfbjh\Zgby ih kjZ\g_gbx k

IHDN�� >�@ ihy\beZkv \hafh`ghklv kgbablv \_ebqbgm \uoh^gh]h wfbllZgkZ aZ kqzl ih\ur_gby nZah\hc

iehlghklb lhdZ bklhqgbdZ� qlh ih^l\_j`^Z_l k^_eZgguc \ jZ[hl_ >��@ \u\h^ h g_h[oh^bfhklb baf_g_gby

j_`bfZ nhjfbjh\Zgby k]mkldh\� ;ukljuc jhkl hj_heZ imqdZ \ IHDN�� gZ[ex^Z_lky \ dhgp_ mqZkldZ ]jmi�

ibjh\db� <u[jhku gZ ]jZnbdZo wfbllZgkh\ \ EM �Sbk� �[� \� ]� hij_^_eyxlky g_mkdhj_ggufb qZklbpZfb�

< ^Zgghc k_jbb jZkqzlh\ \_ebqbgu fZdkbfZevguo hlghkbl_evguo hldehg_gbc qZklbp khklZ\eyxl \ HQM

hdheh ���V \ ihi_j_qguo iehkdhklyo b keZ[h aZ\bkyl hl lhdZ imqdZ� Z ihl_jv qZklbp \ HQM g_l ijb lhd_

�� f:� Ihwlhfm ^ZggZy \_ebqbgZ lhdZ \u[jZgZ ^ey ijh\_^_gby ]jmiih\h]h ZgZebaZ ^bgZfbdb qZklbp�



���

<j_fy j_eZdkZpbb ijhkljZgkl\_ggh]h aZjy^Z \ aZ\bkbfhklb hl lhdZ bg`_dpbb hij_^_ey_lky ih aZ\b�

kbfhklyf k_fbbg\DjbZglh\ F� �Sbk� �� ��� < hlkmlkl\bb dmehgh\kdh]h \aZbfh^_ckl\by �Sbk� �Z� �Z� agZq_gb_

F� ijZdlbq_kdb ihklhyggh� qlh k\b^_l_evkl\m_l h klZ[bevghklb jZkij_^_e_gby� h[_ki_q_gb_ dhlhjhc gZ \oh�

^_ \ HQM ijb lhdZo gb`_ ��� f: lj_[m_l \ IQM ^hklZlhqgh]h \j_f_gb mkdhj_gby� Ijb m\_ebq_gbb lhdZ

bg`_dpbb mf_gvrZ_lky \j_fy j_eZdkZpbb k l_g^_gpb_c d jZkij_^_e_gbx =ZmkkZ \ ihi_j_qguo iehkdhklyo�

Ijb ijh\_^_gbb ]jmiih\h]h ZgZebaZ f_lh^hf k_q_gbc ImZgdZj_ k_dmsb_ ijh\_^_gu \ IHDN�� \ k_�

q_gbyo k lhqghc d\Z^jmihevghc kbff_ljb_c� Z \ IQM b HQM � \ k_j_^bgZo d\Z^jmihe_c� \ gZqZeZo b dhgpZo

ihemebga� >ey IHDN k_q_gby ihkljh_gu \ fhf_gl ijhoh`^_gby kbgojhgghc qZklbp_c k_dmsbo� >ey IQM b

HQM \ k_q_gbyo ij_^klZ\e_gu khhl\_lkl\mxsb_ dhhj^bgZlu ijb ijhoh`^_gbb k_dmsbo dZ`^hc qZklbp_c�

<u^_e_ggZy ba jZ^bZevgh]h k_q_gby ImZgdZj_ hj_hevgZy qZklv gZ ihke_^gbo �� ebgaZo ���� aZahjZo�

HQM ihdZaZgZ gZ Sbk� �Z� Ih wlhc qZklb hij_^_e_gu ghf_jZ hj_hevghc ]jmiiu qZklbp� k_q_gby ImZgdZj_� ^ey

dhlhjuo gZ wlhf mqZkld_ ihdZaZgu gZ Sbk� �[ \ jZ^bZevghf b Sbk� �[ \ ijh^hevghf nZah\uo ijhkljZgkl\Zo�

GZ Sbk� �Z \b^gZ ]jmiih\Zy dhgp_gljZpby qZklbp \ ijh^hevghf nZah\hf ijhkljZgkl\_ ijb bo \uoh^_ \ hj_�

hevgmx qZklv �Sbk� �Z�� Ijb bg`_dpbb hj_hevgu_ qZklbpu jZkij_^_e_gu ij_bfms_kl\_ggh \ h[eZklb [hev�

rbo jZ^bmkh\ �Sbk� �\� [_a \ujZ`_gguo hkh[_gghkl_c \ ijh^hevghc nZah\hc h[eZklb k]mkldZ �Sbk� �\�� GZ

\uoh^_ IHDN wlb qZklbpu aZgbfZxl ij_bfms_kl\_ggh i_jbn_jbq_kdmx qZklv �Sbk� �Z� ijh^hevgh]h nZah�

\h]h ihjlj_lZ k]mkldZ� Z d \uoh^m ba IQM wlb qZklbpu gZdZieb\Zxl agZqbl_evgu_ g_ebg_cgu_ bkdZ`_gby

�Sbk� �[�� K jhklhf hj_heZ �Sbk� �� hj_hevgu_ qZklbpu i_j_jZkij_^_eyxlky d p_gljm k_iZjZljbku gZ \uoh^_

HQM �Sbk� �\�� < k_q_gbyo ImZgdZj_ ^ey IHDN� IQM b HQM \ jZ^bZevghf nZah\hf ijhkljZgkl\_ hgb ih�

dju\Zxl lZdmx `_ iehsZ^v� Z \ ijh^hevghf nZah\hf ijhkljZgkl\_ ± f_gvrmx ih kjZ\g_gbx k p_euf k]m�

kldhf�

Nmjv_ b ljZ_dlhjguc ZgZeba ijb lhd_ �� f: ^ey \u[hjhqghc qZklbpu hj_heZ �Sbk� �� b h]b[Zxs_c

\uy\eyxl g_h[oh^bfu_ mkeh\by k\yab dhe_[Zgbc b j_ahgZgkh\�

Z [ \ ]

Jbk� �� AZ\bkbfhklb ghjfZebah\Zgguo kj_^g_d\Z^jZlbq_kdbo wfbllZgkh\� \uoh^gh]h hl \oh^gh]h \ kljmdlmjZo k

IHDN�� b IHDN�� ijb lhd_ bg`_dpbb ��� f:� ijb lhdZo �� �[�� �� �\� b ��� �]� f:�

Z [ \ ]

Jbk� �� AZ\bkbfhklv k_fbbg\ZjbZglZ F
�
\ IHDN�� ijb lhdZo imqdZ � �Z�� �� �[�� �� �\� b ��� �]� f:�

Z
[ \ ]

JbF� �� AZ\bkbfhklv k_fbbg\ZjbZglZ F
�
\ IQM ijb lhd_ imqdZ � �Z�� �� �[�� �� �\� b ��� �]� f:�



���

Z [ \

Jbk� �� Hj_hevgZy qZklv k_q_gby ImZgdZj_ �Z�� k_q_gb_ ImZgdZj_ �[� \ dhgp_ HQM b nZah\uc ihjlj_l gZ \oh^_ \ IHDN
�\� ^ey hj_hevghc ]jmiiu qZklbp \ jZ^bZevghf nZah\hf ijhkljZgkl\_�

Z [ \

Jbk� �� Hj_hevgZy qZklv k_q_gby ImZgdZj_ �Z�� k_q_gb_ ImZgdZj_ �[� \ dhgp_ HQM b nZah\uc ihjlj_l gZ \oh^_ \ IHDN
�\� ^ey hj_hevghc ]jmiiu qZklbp \ ijh^hevghf nZah\hf ijhkljZgkl\_�

Z [ \

Jbk� �� NZah\u_ ihjlj_lu gZ \uoh^_ IHDN �Z�� IQM �[� b HQM �\� ^ey hj_hevghc ]jmiiu qZklbp \ jZ^bZevghf nZah\hf

ijhkljZgkl\_�

Z [ \

Jbk� �� NZah\u_ ihjlj_lu gZ \uoh^_ IHDN �Z�� IQM �[� b HQM �\� ^ey hj_hevghc ]jmiiu qZklbp \ ijh^hevghf nZah\hf
ijhkljZgkl\_�

Z [ \ ]

Jbk� �� Nmjv_ ZgZeba dhe_[Zgbc ihi_j_qghc ; �Z� b ijh^hevghc = �[� ljZ_dlhjbc� aZ\bkbfhklb jZ^bmkZ� ijh_dpbc ljZ_d�

lhjbc \ ijh^hevghf nZah\hf ijhkljZgkl\_ �\� b jZ^bZevghc kdhjhklb �]� hl ghf_jZ nhdmkbjmxs_c ebgau \ HQM ^ey
h^ghc ba qZklbp hj_heZ ijb lhd_ bg`_dpbb �� f:�

Ba ihemq_gguo j_amevlZlh\ ke_^m_l� <uy\e_gZ k\yav ijh^hevgh]h b ihi_j_qgh]h ^\b`_gbc� jhev dh�

lhjhc fh`_l agZqbl_evgh \hajZklb \ k\_joijh\h^ys_f EM k \ukhdbf l_fihf mkdhj_gby� Hj_hevgZy ]jmiiZ

qZklbp gZ \uoh^_ IHDN jZkij_^_e_gZ gZ i_jbn_jbb ijh^hevgh]h nZah\h]h ihjlj_lZ k]mkldZ� \ ^Zevg_cr_f

jhkl hj_heZ khijh\h`^Z_lky i_j_jZkij_^_e_gb_f hj_hevghc ]jmiiu d p_gljZevghc qZklb k_iZjZljbku� <



���

^Zgghc k_jbb jZkqzlh\ ihl_jb qZklbp \ HQM ijb m^\h_gbb jZ[hq_c qZklhlu \ khklZ\eyxsbo qZklyo EM g_

\uy\eyxlky ijb lhd_ bg`_dpbb �� f:� Kd\haghc jZkqzl ^bgZfbdb imqdZ \ EM \ukhdhc fhsghklb iha\hey_l

\uy\blv kms_kl\_ggu_ oZjZdl_jgu_ hkh[_gghklb w\hexpbb hl^_evguo ]jmii qZklbp b imqdZ \ p_ehf \ dZ`�

^hc ba _]h khklZ\eyxsbo qZkl_c�

Ebl_jZlmjZ

>�@ $�$� .RORPLHWV� 9�$� $QGUHHY� ,�9� &KXYLOR� $�$� 'UR]GRYVN\� $�0� .R]RGDHY� 5�3� .XLELGD�

1�9�/D]DUHY�9�,�3HUVKLQ� 9�.�3ORWQLNRY� $�0�5DVNRSLQ� 7�(�7UHWLDNRYD� ,�$�9RURE\RY� 6�*�<DUDPLVKHY�

6RPH 1HZ $SSURDFKHV WR 'HVLJQ RI +LJK ,QWHQVLW\ 3URWRQ /,1$& IRU 7UDQVPXWDWLRQ� ± 3URF� RI /,1$&��
&RQI�� SS� ��������

>�@ J�F�<_g]jh\� B�:�<hjh[vz\� B�F�DZiqbgkdbc� :�F�Dhah^Z_\� :�:�Dhehfb_p� K�=�YjZfur_\� Ebg_c�

guc ijhlhgguc mkdhjbl_ev k ijhkljZgkl\_ggh�h^ghjh^ghc nhdmkbjh\dhc gZ wg_j]bx � Fw<� ± F��

Ij_ijbgl BLWN� � ������F�� �����

>�@ :�B� ;ZeZ[bg� B�F� DZiqbgkdbc� :�F� Dhah^Z_\� :�:� Dhehfb_p� B�F� Ebidbg� K�;� M]Zjh\� Hkgh\gu_

nbabq_kdb_ iZjZf_lju ijhlhggh]h ebg_cgh]h mkdhjbl_ey ³BkljZ���´ �QZklv�,�� Ij_ijbgl BLWN
�������� F�� �����

>�@ B�:�<hjh[vz\ Ihi_j_qgh_ kh]eZkh\Zgb_ imqdZ ijb g_ihkj_^kl\_gghc kludh\d_ dZgZeZ k IHDN kh klZ�

lbq_kdbf iShklSZgkl\_ggh�i_Sbh^bq_kdbf dZgZehf� IS_iSbgl BLWN� ��� ����� ± F�� �����

>�@ B�:� <hjh[vz\� ?�K�=Zevi_jg� :�:�Dhehfb_p� <�G�Eyoh\bpdbp� H�K�K_j]__\Z� Qbke_ggh_ fh^_ebjh\Z�

gb_ ^bgZfbdb imqdZ \ mkdhjbl_e_ BLWN k ijhkljZgkl\_ggh�h^ghjh^ghc d\Z^jmihevghc nhdmkbjh\dhc�
F�� Ij_ijbgl BLWN� � ���F�� �����

>�@ Ij]jZffguc dhfie_d 23(5$� 9)�������'�� .LGOLQJWRQ� 2[IRUG 2;� �-(� (QJODQG�

>�@ B�:� <hjh[vz\� F_lh^bdZ hij_^_e_gby k\_jofZeuo ihl_jv qZklbp ih j_amevlZlZf ZgZebaZ w\hexpbb

ijhkljZgkl\_ggh]h aZjy^Z \ qbke_gghf fh^_ebjh\Zgbb ^bgZfbdb imqdZ \ ebg_cghf mkdhjbl_e_� Ij_�

ijbgl BLWN � ����� ������ <:GL� k_jby� Y^_jgh�nbabq_kdb_ bkke_^h\Zgby� \ui� �� � �������� OZjv�

dh\� �����
>�@ B�:� <hjh[vz\� Hij_^_e_gb_ iZjZf_ljh\ j_eZdkZpbb ijhkljZgkl\_ggh]h aZjy^Z k ijbf_g_gb_f nmgdpbc

klZlbklbq_kdbo k_fbbg\ZjbZglh\� ± Ljm^u ;9 Kh\_sZgby ih mkdhjbl_eyf aZjy`_gguo qZklbp� Ijh�

l\bgh� �����

>�@ Bfimevkguc ijhlhgguc ijhlhlbi kbevghlhqgh]h ebg_cgh]h mkdhjbl_ey �hkgh\gu_ nbabq_kdb_ iZjZ�

f_lju�� Hlqzl h GBJ ]hk� j_]��M������F�� ����]�

>��@ B�:� <hjh[vz\� :�:� Dhehfb_p� G�<� RZojZc� Jhkl wfbllZgkZ \ mkdhjbl_e_ k ijhkljZgkl\_ggh h^ghjh^�
ghc d\Z^jmihevghc nhdmkbjh\dhc BLWN� ± Ljm^u ���]h <k_khxagh]h kh\_sZgby ih mkdhjbl_eyf aZjy�

`_gguo qZklbp� >m[gZ� ����� lhf �� k� ��������


