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:�=� :nhgbg� <�I� <h_\h^bg� F�G� =hjhoh\� :�K� =mj_\bq� >�:� >_fboh\kdbc� :�>� ?jfheZ_\�

<�<� @Zj_gh\� <�:� A_gbg� G�:� B]gZrbg� :�:� DZj^Zr� <�<� DhfZjh\� <�<� EZibg� <�=� EZiu]bg�

=�:� Ehk_\� X�<� Fbebq_gdh� :�<� Fbgq_gdh� <�>� Jm^vdh� B�B� Kmeu]bg� K�W� Kulh\�

<�:� L_ieydh\� <�B� L_j_oh\� ?�N� Ljhygh\� X�K� N_^hlh\

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

<\_^_gb_

< khklZ\ mkdhjbl_evgh]h dhfie_dkZ \ BN<W \oh^yl� ebg_cguc mkdhjbl_ev gZ �� Fw<� [ukljhpbd�

ebqguc [mkl_j gZ wg_j]bx ��� =w< b hkgh\ghc mkdhjbl_ev � ijhlhgguc kbgojhljhg gZ wg_j]bx �� =w<� Mk�
dhjbl_ev [ue aZims_g \ ���� ]h^m b ijhjZ[hlZe m`_ �� ]h^Z� IZjZf_lju mkdhjbl_ey b hkgh\gu_ hkh[_ggh�

klb _]h jZ[hlu g_h^ghdjZlgh ^hdeZ^u\Zebkv gZ ij_^u^msbo kh\_sZgbyo� Ihke_^g__ khh[s_gb_ h jZ[hl_

mkdhjbl_ey BN<W [ueh k^_eZgh� \ qZklghklb� gZ ���f Kh\_sZgbb ih mkdhjbl_eyf \ ���� ]� >�@� < gZklhys_f
^hdeZ^_ baeZ]Zxlky \ hkgh\ghf j_amevlZlu jZ[hlu mkdhjbl_ey aZ ihke_^gb_ ]h^u�

Wlhl i_jbh^ oZjZdl_jbah\Zeky agZqbl_evgufb mkbebyfb� gZijZ\e_ggufb gZ fh^_jgbaZpbx kbkl_f

mkdhjbl_evgh]h dhfie_dkZ� iZjZee_evgh k h[_ki_q_gb_f jZ[hlu mkdhjbl_ey gZ nbabq_kdb_ wdki_jbf_glu�

Ijh]jZffZ jZ[hl ih j_dhgkljmdpbb mkdhjbl_ey \dexqZeZ \ k_[y ke_^mxsb_ hkgh\gu_ gZijZ\e_gby�

�� Kha^Zgb_ gh\h]h ebg_cgh]h mkdhjbl_ey�

�� AZf_gZ \Zdmmfghc dZf_ju M����

�� Kha^Zgb_ kbkl_fu i_j_aZjy^ghc bg`_dpbb�

�� Kha^Zgb_ j_a_j\Z dhjj_dlbjmxsbo h[fhlhd M����

�� Fh^_jgbaZpby kbkl_f jZ^bhwe_dljhgbdb�

�� Kha^Zgb_ gh\hc kbkl_fu mijZ\e_gby�

Ihfbfh wlh]h� \hajZklZxsb_ lj_[h\Zgby kh klhjhgu nbabdh\�wdki_jbf_glZlhjh\ aZklZ\eyxl ihklh�
yggh memqrZlv jZ[hlm kbkl_f \u\h^Z imqdZ b gZoh^blv gh\u_ j_`bfu�

�������������������������������������������������������������������������������������������� �� KlZlbklbdZ jZ[hlu mkdhjbl_ey

JZkij_^_e_gb_ kmffZjgh]h \j_f_gb
jZ[hlu mkdhjbl_ey ih ]h^Zf ij_^klZ\e_gh

gZ jbk� �� Hlq_leb\h \b^gh kgb`_gb_ \j_f_�

gb jZ[hlu� gZqbgZy k ���� ]� < ���� ]� mkdh�

jbl_ev g_ jZ[hlZe ba�aZ ijh[e_f� k\yaZgguo

k we_dljhwg_j]b_c� LbibqgZy \_ebqbgZ ijh�
klh_\ mkdhjbl_ey ba�aZ hldZaZ kbkl_f jZ\gZ

���� Ijhklhb ���� ]� ����� _kl_kl\_ggu ±

wlh i_j\uc ]h^ jZ[hlu mkdhjbl_ey k [mkl_�

jhf� Ih\ur_ggu_ ijhklhb ihke_^gbo ^\mo

e_l k\yaZgu \ hkgh\ghf k hldZaZfb k_ilmf�

fZ]gblh\ kbkl_fu \u\h^Z� <_ebqbgZ jZ[h�
q_c bgl_gkb\ghklb mkdhjbl_ey hij_^_ey_lky

ijh]jZffhc ijh\h^bfuo wdki_jbf_glh\ b \

l_q_gb_ ihke_^gbo � e_l gZoh^blky gZ

mjh\g_ ���y����
��
ijhl � pbde�

Mkdhjbl_ev jZ[hlZ_l \ j_`bf_ ^\mo

k_Zgkh\ \ ]h^� >ebl_evghklv dZ`^h]h k_ZgkZ

M��� khklZ\ey_l hdheh ^\mo f_kyp_\� ijb
wlhf aZimkd ebg_cgh]h mkdhjbl_ey� [mkl_jZ

b \Zdmmfghc kbkl_fu M��� gZqbgZ_lky aZ ^\_ g_^_eb ^h gZqZeZ jZ[hlu M��� k imqdhf� GZ aZimkd M���� gZ�

eZ^dm b bkke_^h\Zgb_ j_`bfh\ _]h jZ[hlu \ dZ`^hf k_Zgk_ hl\h^blky ��±�� kmlhd�

Jbk� �� <j_fy jZ[hlu mkdhjbl_ey aZ ]h^ b ijhklhb kbkl_f� >Zggu_

���� ]� hlghkylky d ��fm k_Zgkm�
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�� JZ[hlZ ebg_cgh]h mkdhjbl_ey

Bg`_dlhj [mkl_jZ � ebg_cguc mkdhjbl_ev gZ �� Fw<� \ky mkdhjyxsZy kljmdlmjZ dhlhjh]h hkgh\ZgZ
gZ ijbgpbi_ \ukhdhqZklhlghc d\Z^jmihevghc nhdmkbjh\db� ± ijhjZ[hlZe gZ mkdhjbl_evguc dhfie_dk hdheh

�� e_l� >ebl_evgZy jZ[hlZ mkdhjbl_ey ihdZaZeZ� qlh kljmdlmjZ lZdh]h lbiZ gZ^_`gh jZ[hlZ_l ijb jZ[hqbo

gZijy`_gghklyo ihe_c gZ ih\_joghklb we_dljh^h\� jZ\guo \ gZqZevghc qZklb ��� d<�kf� Z \ hkgh\ghc qZk�

lb� ]^_ bkihevamxlky we_dljh^u lbiZ ³jh]h\´� � ��� d<�kf� Ijb wlhf kmffZjguc �ih \k_f iylb k_dpbyf mk�
dhjbl_ey� ijhp_gl ijh[h_\ g_ ij_\urZ_l ����� Z \ l_q_gb_ ^ebl_evguo i_jbh^h\ mkdhjyxsb_ k_dpbb jZ[h�
lZxl ijZdlbq_kdb [_a ijh[h_\�

Ih^h[gZy jZ[hlZ ^hklb]Z_lky [_a ijbf_g_gby dZdbo�eb[h ki_pbZevguo f_j b l_ogheh]bc b ijb ^hk�

lZlhqgh qZkluo gZimkdZo Zlfhkn_ju \ h[t_fu j_ahgZlhjh\� I_j_^ jZ[hlhc gZ dhfie_dk ijh\h^blky <Q�

lj_gbjh\dZ \ l_q_gb_ ^\mo�lj_o kmlhd ijb jZ[hqbo mjh\gyo <Q�ihe_c \ j_ahgZlhjZo� < dZ`^hf nbabq_kdhf

k_Zgk_ ebg_cguc mkdhjbl_ev jZ[hlZ_l g_ij_ju\gh \ l_q_gb_ ����� kmlhd� LbibqgZy \_ebqbgZ lhdZ gZ \uoh^_

mkdhjbl_ey khklZ\ey_l ����� f:� Ijb bkihevah\Zgbb kj_^kl\ dhfi_gkZpbb ih^kZ^hd <Q�ihey mkdhj_gguc

lhd fh`_l [ulv m\_ebq_g ^h ����� f:� <k_ ijhklhb b jZaebqgu_ ihehfdb \ kbkl_fZo k\yaZgu \ hkgh\ghf kh
klZj_gb_f hl^_evguo maeh\ b we_f_glh\ b k g_^hklZldZfb g_dhlhjuo l_ogbq_kdbo b dhgkljmdlhjkdbo

j_r_gbc�

Kms_kl\mxsbc bg`_dlhj khhjm`Zeky dZd ^_fhgkljZpbhggZy mklZgh\dZ� aZ^Zq_c dhlhjhc [ueh ijh�

\_jblv \hafh`ghklv ^he]h\j_f_gghc jZ[hlu gh\h]h lbiZ mkdhjbl_ey \ jZ[hqbo mkeh\byo� WlZ aZ^ZqZ \uihe�
g_gZ� G_l ijhklh_\� dhlhju_ hij_^_eyebkv [u bkihevam_fuf ijbgpbihf nhdmkbjh\db b kljmdlmjhc mkdh�

jyxs_]h dZgZeZ� LZdbf h[jZahf� ^Zgguc lbi mkdhjbl_ey� dZgZe dhlhjh]h khklhbl ebrv ba f_lZeebq_kdbo

we_dljh^h\� y\ey_lky gZb[he__ ijhkluf b fZeh]Z[Zjblguf mkdhjbl_e_f bhgh\ \ jZchg_ wg_j]bc ihjy^dZ g_�

kdhevdbo ^_kyldh\ Fw< b fh`_l mki_rgh ijbf_gylvky� H^gZdh� ihkdhevdm fgh]b_ kbkl_fu mkdhjbl_ey�

\dexqZy fh^_evguc \ZjbZgl j_ahgZlhjZ� mklZj_eb� ijbgylh j_r_gb_ h khhjm`_gbb gh\h]h mkdhjbl_ey�
K_cqZk b^_l jZajZ[hldZ b khhjm`_gb_ gh\h]h mkdhjbl_ey gZ ��Fw<� dhlhjuc khklhbl ba � k_dpbc�

� k_dpby �GQM� � ���� Fw<�

� k_dpby � ���� Fw<�

� k_dpby � ���� Fw<�

� k_dpby � ����� Fw<�

� k_dpby � �����Fw<�

D gZklhys_fm \j_f_gb ��y k_dpby ba]hlh\e_gZ� gZ g_c ihemq_g lhd imqdZ ��� f:� <lhjZy k_dpby ba�

]hlh\e_gZ b bkiulZgZ gZ fZehf lhd_ ��� f:�� ihemq_gh �����gh_ ijhoh`^_gb_ imqdZ� AZdZgqb\Z_lky ba]h�
lh\e_gb_ ��c k_dpbb b gZqZlh ba]hlh\e_gb_ ��c k_dpbb� gZqZlh ijh_dlbjh\Zgb_ ��c k_dpbb�

�� JZ[hlZ [mkl_jZ

;mkl_j jZ[hlZ_l \ khklZ\_ mkdhjbl_evgh]h dhfie_dkZ BN<W k ���� ]h^Z� JZ[hqZy \_ebqbgZ dhg_qghc

wg_j]bb khklZ\ey_l ���� =w<� ;mkl_j jZ[hlZ_l \ iZd_lgh�bfimevkghf j_`bf_ k �� bfimevkZfb \ iZqd_� ba

dhlhjuo i_j\u_ � y\eyxlky lj_gbjh\hqgufb �^ey \uoh^Z kbkl_f gZ klZpbhgZjguc j_`bf�� Ijbf_gy_lky

fgh]hh[hjhlgZy bg`_dpby� < aZ\bkbfhklb hl j_`bfZ jZ[hlu \ [mkl_j_ aZ h^bg pbde fh`_l [ulv mkdhj_gh

hl ���
��
^h ���

��
ijhlhgh\� Ibdh\Zy bgl_gkb\ghklv� dhlhjZy oZjZdl_jbam_l \hafh`ghklb [mkl_jZ \ gZklhy�

s__ \j_fy� khklZ\ey_l ���
��
ijhl��pbde� WfbllZgk imqdZ gZ \oh^_ \ [mkl_j khklZ\ey_l �� S ff�fjZ^� Ijb

fgh]hh[hjhlghc bg`_dpbb wnn_dlb\guc ]hjbahglZevguc wfbllZgk gZdhie_ggh]h imqdZ \hajZklZ_l ^h

��� S ff� fjZ^� Ijb lhd_ ebg_cgh]h mkdhjbl_ey �� f: wnn_dlb\ghklv fgh]hh[hjhlghc bg`_dpbb khklZ\ey�
_l ���� LZdmx `_ \_ebqbgm bf__l wnn_dlb\ghklv d\ZabZ^bZ[Zlbq_kdh]h aZo\ZlZ \ j_`bf mkdhj_gby� gh ijb
m\_ebq_gbb lhdZ bg`_dpbb aZo\Zl iZ^Z_l ba�aZ jhklZ gZqZevgh]h bfimevkgh]h jZa[jhkZ� Mkdhj_gguc imqhd

bf__l wfbllZgku ?[?]  ��S��S ff� fjZ^� < \_jlbdZevghf gZijZ\e_gbb wfbllZgk imqdZ baf_gy_lky k jhk�
lhf wg_j]bb [_a dZdbo�eb[h hkh[_gghkl_c� < ]hjbahglZevghf gZijZ\e_gbb gZ[ex^Z_lky kgb`_gb_ ^bgZfbq_�

kdh]h Zdk_ilZgkZ gZ ��±���� qlh ijb\h^bl \ ijhp_kk_ ]jmiibjh\db �d ��c fk� d ihl_j_ qZklbp k [hevrbfb

gZqZevgufb Zfieblm^Zfb [_lZljhgguo dhe_[Zgbc�

Ijb jZ[hl_ gZ M��� j_]mebjm_lky dZd qbkeh qZklbp \ k]mkld_ aZ kq_l j_`bfZ bg`_dpbb� lZd b dheb�

q_kl\h i_j_\h^bfuo k]mkldh\� Kbkl_fZ kbgojhgbaZpbb iha\hey_l ijhba\h^blv aZiheg_gb_ k_iZjZljbk M���
\ ijhba\hevghf ihjy^d_� Ijb jZ[hl_ M��� k g_iheguf qbkehf k]mkldh\ �j_`bf fZehc bgl_gkb\ghklb� ij_�

^mkfhlj_gZ \hafh`ghklv bkihevah\Zgby hklZ\rboky bfimevkh\ iZqdb eb[h ^ey jZ[hl ih bkke_^h\Zgbyf

[mkl_jZ� eb[h ^ey ijbdeZ^guo bkke_^h\Zgbc� Ijb wlhf j_`bfu jZ[hlu [mkl_jZ gZ M��� b ©gZ k_[yª ihegh�

klvx g_aZ\bkbfu �lZd gZau\Z_fuc j_`bf \gmljbiZd_lgh]h ijh]jZffbjh\Zgby� ij_^mkfhlj_gguc \ kbkl_f_



���

mijZ\e_gby�� >ey ijh\_^_gby ijbdeZ^guo bkke_^h\Zgbc hk\h_g j_`bf \u\h^Z \ ^bZiZahg_ wg_j]bc

���Fw< ���� =w<�
Hkgh\gh_ h[hjm^h\Zgb_ [mkl_jZ h[eZ^Z_l ohjhr_c gZ^_`ghklvx� Lbibqguc mjh\_gv ijhklh_\ ijb

jZ[hl_ gZ nbabq_kdb_ bkke_^h\Zgby khklZ\ey_l ����� �� GZb[hevrbc \deZ^ \ ijhklhb ��y� �� ^Zxl kbkl_fu
iblZgby m^Zjguo fZ]gblh\ \u\h^Z� jZ[hlZxsb_ ijb ij_^_evguo ^ey \ukhdh\hevlgh]h dZ[_ey gZ]jmadZo� <

gZklhys__ \j_fy ba]hlZ\eb\Z_lky b [m^_l bkihevah\Zlvky \ dZq_kl\_ nhjfbjmxsbo b i_j_^Zxsbo ebgbc

^ey m^Zjguo fZ]gblh\ gh\uc dZ[_ev k ih\ur_gguf jZ[hqbf gZijy`_gb_f ��� d< ^himklbfh]h gZijy`_gby

\f_klh �� d<�� AZ ]h^u� ijhr_^rb_ k fhf_glZ aZimkdZ mkdhjbl_ey� [hevrbgkl\h l_ogheh]bq_kdbo kbkl_f

[ueh fh^_jgbabjh\Zgh� D gZklhys_fm \j_f_gb g_ \b^gh kbkl_fZlbq_kdh]h ijhp_kkZ \uoh^Z ba kljhy dZdh]h�

eb[h h^ghlbigh]h h[hjm^h\Zgby� L_f g_ f_g__� k p_evx j_a_j\bjh\Zgby \_^mlky jZ[hlu ih ba]hlh\e_gbx
mgbdZevguo maeh\� \uoh^ ba kljhy dhlhjuo fh`_l ijb\h^blv d ^ebl_evghc hklZgh\d_ dhfie_dkZ�

>ey h[_ki_q_gby g_h[oh^bfh]h dZq_kl\Z bg`_dlbjm_fh]h imqdZ b ih\ur_gby bgl_gkb\ghklb imqdZ

[mkl_jZ \_^mlky jZ[hlu ih kha^Zgbx j_`bfZ i_j_aZjy^ghc bg`_dpbb� JZajZ[hlZg bklhqgbd bhgh\ +
�
� ba]h�

lh\e_gu fZ]gblu b maeu \Zdmmfghc dZf_ju mqZkldZ bg`_dpbb� jZajZ[hlZgZ l_ogheh]by b ba]hlh\e_gZ iZj�

lby ie_ghqguo i_j_aZjy^guo fbr_g_c� \_^_lky ba]hlh\e_gb_ kbkl_f iblZgby bhggh]h bklhqgbdZ� QZklv kbk�
l_f gZoh^blky \ klZ^bb jZajZ[hldb�

�� JZ[hlZ b jZa\blb_ mkdhjbl_ey M���

GZqbgZy k ���� ]h^Z� \_ebkv jZ[hlu ih aZf_g_ \Zdmmfghc dZf_ju M���� KlZjZy �]hnjbjh\ZggZy�

\ZdmmfgZy dZf_jZ ijb jZ[hl_ k \ukhdhc bgl_gkb\ghklvx ijb\h^beZ d \hagbdgh\_gbx ijh^hevghc g_mklhc�

qb\hklb gZ qZklhl_ � ==p� dhlhjZy \uau\ZeZ lZdhc jhkl ijh^hevgh]h wfbllZgkZ� qlh imqhd k bgl_gkb\gh�

klvx \ur_ ���
��
ijhl � pbde m`_ g_ fh] ihf_klblvky \ Zi_jlmjm \Zdmmfghc dZf_ju�

>jm]hc ijbqbghc aZf_gu \Zdmmfghc dZf_ju [ueZ g_h[oh^bfhklv memqr_gby \ZdmmfZ b ih\ur_gby
gZ^_`ghklb jZ[hlu \Zdmmfghc kbkl_fu�

>ey ba]hlh\e_gby \Zdmmfghc dZf_ju \ ijhfure_gghklb [ueb aZdZaZgu ljm[u ba g_j`Z\_xs_c

klZeb� bf_xsb_ weebilbq_kdh_ k_q_gb_ k jZaf_jZfb Zi_jlmju ���o��� ff ^ey hkgh\ghc qZklb dZf_j b

���o��� ff ^ey jZkrbj_gguo dZf_j mqZkldh\ \u\h^Z� lhesbgZ kl_gdb � ff� KZfb dZf_ju lZd`_ ba]hlZ\eb�

\Zebkv \ ijhfure_gghklb� FhglZ` dZf_j \_eky ih f_j_ ihklmie_gby bo hq_j_^ghc iZjlbb b [ue \ hkgh\�

ghf aZ\_jr_g \ ���� ]h^m� FhglZ`gu_ jZ[hlu ijh\h^bebkv \ l_q_gb_ e_lgbo hklZgh\hd mkdhjbl_ey� \ i_j_�
ju\Zo f_`^m k_ZgkZfb� Ihkdhevdm dZf_ju \ghkyl kms_kl\_ggu_ bkdZ`_gby \ fZ]gblgh_ ihe_� h[mkeh\e_g�

gu_ \boj_\ufb lhdZfb� ijb fhglZ`_ hq_j_^ghc iZjlbb ijh\h^beZkv ehdZevgZy dhjj_dpby fZ]gblgh]h ihey�

GZ gh\hc \Zdmmfghc dZf_j_ ij_^mkfhlj_gh m^\h_gb_ qbkeZ \ukhdh\Zdmmfguo gZkhkh\ �k_cqZk kfhg�

lbjh\Zgh ��� gZkhkh\�� M\_ebq_gby dhebq_kl\Z bklhqgbdh\ iblZgby g_ ihlj_[h\Zehkv� ihkdhevdm ijbf_g_gh

iZjZee_evgh_ iblZgb_ iZju gZkhkh\ hl h^gh]h bklhqgbdZ� Ba]hlh\e_gu b mklZgh\e_gu gh\u_ ihklu ij_^\Z�

jbl_evghc hldZqdb gZ [Za_ lmj[hfhe_dmeyjguo gZkhkh\� dhlhju_ aZf_gbeb klZju_ ihklu k iZjhfZkeygufb
gZkhkZfb� D kh`Ze_gbx� \\h^ gh\uo ihklh\ aZ^_j`Zeky� \ j_amevlZl_ dZf_jZ hdZaZeZkv aZ]jyag_gghc fZk�

ehf� b k_cqZk \_^mlky jZ[hlu ih __ hqbkld_ k ihfhsvx Zj]hgghc h[jZ[hldb�

Baf_j_gby \ ihke_^gbo k_ZgkZo ihdZaZeb� qlh k gh\hc dZf_jhc \Zdmmf memqrbeky ijbf_jgh \^\h_�

Kj_^g__ ^Z\e_gb_ \ dZf_j_ M��� hdheh ���o���� Lhj� ohly gZ gZb[he__ gZ]jm`_gghf h[hjm^h\Zgb_f mqZkld_

\u\h^Z hgh ij_\urZ_l ��
��
Lhj�

< khklZ\ gh\hc dZf_ju \hreb ibdZi�we_dljh^u gh\hc kbkl_fu baf_j_gby hj[blu� we_dljhggZy Zi�
iZjZlmjZ ^ey dhlhjhc [ueZ jZajZ[hlZgZ \ khljm^gbq_kl\_ k P?JG b bkihevam_lky k ���� ]�

H^ghc ba \Z`guo jZ[hl� k\yaZgguo k h[_ki_q_gb_f gZ^_`ghklb jZ[hlu mkdhjbl_evgh]h dhfie_dkZ�

[ueh ba]hlh\e_gb_ j_a_j\Z ihexkguo dhjj_dlbjmxsbo h[fhlhd� Ihexkgu_ h[fhldb [ehdh\� hkh[_ggh gZ�

oh^ysboky \ jZchg_ mklZgh\db \gmlj_ggbo fbr_g_c b k_ilmf�fZ]gblh\� ih^\_j`_gu kbevghfm h[emq_gbx�

Djhf_ lh]h� gZ ijh\h^gbdb h[fhlhd ^_ckl\mxl agZqbl_evgu_ f_oZgbq_kdb_ gZ]jmadb� Wlh ijb\h^bl d jZa�
jmr_gbx baheypbb� \uiheg_gghc gZ hkgh\_ wihdkb^gh]h dhfiZmg^Z� b d g_h[oh^bfhklb aZf_gu h[fhlhd� D

gZqZem jZ[hl ih aZf_g_ \Zdmmfghc dZf_ju hdheh �� h[fhlhd bf_eb ih\j_`^_gby� < BN<W [ueh ba]hlh\e_�

gh �� j_a_j\guo ihexkguo h[fhlhd ^ey [ehdh\ \k_o lbih\� b ijb fhglZ`_ \Zdmmfguo dZf_j h^gh\j_f_ggh

aZf_gyebkv \k_ h[fhldb k ^_n_dlZfb�

AZf_gZ \Zdmmfghc dZf_ju aZf_lgh hljZabeZkv gZ ih\_^_gbb imqdZ� IjhiZeZ fbdjh\hegh\Zy g_mk�

lhcqb\hklv� b ^h djblbq_kdhc wg_j]bb imqhd \ ijh^hevghf gZijZ\e_gbb ke_^m_l Z^bZ[Zlbq_kdhfm aZdhgm �Z
ijb fZehc bgl_gkb\ghklb ± ^h dhgpZ pbdeZ�� <f_kl_ k l_f ihy\beZkv gh\Zy hkh[_gghklv ± ijh^hevgu_ d\Z^�

jmihevgu_ dhe_[Zgby� dhlhju_ \ha[m`^Zxlky ijb ih^oh^_ d djblbq_kdhc wg_j]bb b ijh^he`Zxlky ^h dhg�

pZ pbdeZ� GZ \hagbdgh\_gb_ wlbo dhe_[Zgbc kbevgh \eby_l kihkh[ aZiheg_gby i_jbf_ljZ mkdhjbl_ey imqdhf�

hgb fbgbfZevgu ijb jZ\ghf_jghf aZiheg_gbb b fZdkbfZevgu ijb aZiheg_gbb iheh\bgu ZabfmlZ� K_cqZk



���

^ey ih^Z\e_gby wlh]h wnn_dlZ bkihevam_l�
ky ijbgm^bl_evgh_ m\_ebq_gb_ ^ebgu

k]mkldZ i_j_^ djblbq_kdhc wg_j]b_c k ih�

fhsvx j_ahgZlhjZ� \ha[m`^Z_fh]h gZ

qZklhl_ ��� F=p� GZ jbk� � ihdZaZgu

djb\u_ bgl_gkb\ghklb� kb]gZeZ ibdh\h]h

^_l_dlhjZ �dhlhjuc ijhihjpbhgZe_g ibdh�
\hc ijh^hevghc iehlghklb imqdZ� b kb]�

gZe h]b[Zxs_c gZijy`_gby <Q�

j_ahgZlhjZ� <b^gh aZf_lgh_ mf_gvr_gb_

ijh^hevghc iehl�ghklb b mf_gvr_gb_

Zfieblm^u d\Z^jm�ihevguo dhe_[Zgbc
ijb \dexq_gbb <Q�

>jm]hc wnn_dl� k\yaZgguc k aZf_ghc

\Zdmmfghc dZf_ju� � wlh m\_ebq_gb_ ih�
l_jv imqdZ ijb gZdhie_gbb gZ ieZlh bg�

`_dpbb� Ihl_jb m\_ebqb\Zxlky ijb jhkl_

bgl_g�kb\ghklb hl ��� ijb mkdhj_gbb

���
��

ijhl�pbde ^h ��� ijb mkdhj_gbb

������
��
� Wnn_dl k\yaZg k mf_gvr_gghc \_jlbdZevghc Zi_jlmjhc m gh\hc dZf_ju ���� ff m gh\hc dZf_ju

b ��� ff ± m klZjhc� b agZqbl_evgufb bkdZ`_gbyfb hj[blu ih \_jlbdZeb �r �� ff�� ^ey mkljZg_gby dhlh�
juo g_h[oh^bfZ xklbjh\dZ iheh`_gby [ehdh\ we_dljhfZ]gblZ� < wlbo mkeh\byo imqhd aZihegy_l \_kv

bf_xsbcky \_jlbdZevguc Zdk_ilZgk ��� S ff� fjZ^�� b ihl_jb g_ba[_`gu�
IjZdlbq_kdb dZ`^uc k_Zgk ijb aZimkd_ mkdhjbl_ey ijh\_jy_lky \hafh`ghklv ihemq_gby bgl_gkb\�

ghklb mkdhj_ggh]h imqdZ gZ mjh\g_ ��� ±��� ��
��
ijhl�pbde� k aZiZkhf ^hklZlhqghc ^ey \uiheg_gby nbabq_�

kdhc ijh]jZffu�

�� JZ[hlZ kbkl_f \u\h^Z

>ey h[_ki_q_gby ijh]jZffu nbabq_kdbo bkke_^h\Zgbc b kh[kl\_gguo bkke_^h\Zgbc mkdhjbl_ey bk�

ihevamxlky ke_^mxsb_ j_`bfu kbkl_f \u\h^Z imqdh\�

x H^ghh[hjhlguc [ukljuc \u\h^ ijhba\hevgh]h qbkeZ [Zgq_c �hl �^h ��� \h \k_f ^bZiZahg_ mkdhjy_fhc
bgl_gkb\ghklb�

x J_ahgZgkguc f_^e_gguc \u\h^ ijhlhgh\ \ ^bZiZahg_ bgl_gkb\ghklb ���
��
±���

��
k ^ebl_evghklvx ^h

��� k_d�

x F_^e_gguc \u\h^ ijhlhgh\ k ihfhsvx bah]gmluo fhghdjbklZeeh\ \ ^bZiZahg_ bgl_gkb\ghklb ���
�
±

���
��
k ^ebl_evghklvx ^h ��� k_d�

x G_j_ahgZgkguc f_^e_gguc \u\h^ ijhlhgh\� mijm]h jZkk_ygguo gZ \gmlj_ggbo fbr_gyo�

x <u\h^ \lhjbqguo qZklbp k \gmlj_ggbo fbr_g_c�

< ihke_^g__ \j_fy \k_ bkke_^h\Zgby ijh\h^ylky gZ ieZlh fZ]gblgh]h ihey �� d=k ijb wg_j]bb �� =w<�

Dhfie_dk kbkl_f \u\h^Z fh`_l h[_ki_qb\Zlv g_kdhevdh dhf[bgZpbc jZ[hlu� \dexqZxsbo \ k_[y \k_ j_`b�

fu� H[s__ dhebq_kl\h wdki_jbf_glh\� ijh\h^bfuo h^gh\j_f_ggh \ pbde_� ^hklb]Z_l k_fb� ;ukljuc \u\h^

ijb jZ[hl_ gZ nbabq_kdbc wdki_jbf_gl ihlj_[ey_l ^h �����
��
ijhlhgh\�pbde� H^gZdh� \ k\yab k khdjZs_gb�

_f qbkeZ wdki_jbf_glh\� bkihevamxsbo lZdhc j_`bf \u\h^Z� hg h[_ki_qb\Z_l� dZd ijZ\beh� kh[kl\_ggu_

gm`^u mkdhjbl_ey� \u\h^y imqhd \ ahgm ih]ehs_gby� Ko_fZ [ukljh]h \u\h^Z b _]h l_ogbq_kdb_ oZjZdl_jb�

klbdb aZ ihke_^gb_ ]h^u g_ ij_l_ji_eb baf_g_gbc� Qlh dZkZ_lky f_^e_ggh]h \u\h^Z� lh k ���� ]h^Z \\_^_gZ

gh\Zy ko_fZ \u\h^Z >�@�

Bkihevam_fu_ ljZkku ihdZaZgu gZ jbk� �� I_j_oh^ d gh\hc ko_f_ klZe \hafh`_g ihke_ aZf_gu bf�
imevkgh]h k_ilmf�fZ]gblZ kbkl_fu [ukljh]h \u\h^Z \ ijyfhebg_cghf ijhf_`mld_ �� gZ gh\uc fZ]gbl� oZ�

jZdl_jbklbdb dhlhjh]h iha\heyxl jZ[hlZlv k ^ebl_evghklvx lhdZ ^h ��� k_d� H^gZdh j_ZevgZy ^ebl_evghklv

ijb jZ[hl_ \ k_ZgkZo g_ ij_\urZ_l ���� k_d� lZd dZd h[uqgh ieZlh fZ]gblgh]h ihey ^_eblky gZ ^\_ qZklb�

h^gZ bkihevam_lky ^ey f_^e_ggh]h \u\h^Z� ^jm]Zy ± ^ey jZ[hlu \gmlj_ggbo fbr_g_c� Wnn_dlb\ghklv f_^�

e_ggh]h \u\h^Z hij_^_ey_lky \ hkgh\ghf ihl_jyfb gZ i_j\uo we_f_glZo kbkl_fu� gZ we_dljhklZlbq_kdhf

^_ne_dlhj_ WK>��� b gZ k_ilmf�fZ]gbl_ HF���� Ijb lhesbg_ lhdh\hc i_j_]hjh^db HF���� jZ\ghc
��� ff� k wlbf fZ]gblhf [ueZ ^hklb]gmlZ wnn_dlb\ghklv ^h ����

Jbk� �� Kb]gZe bgl_gkb\ghklb ���� ibdh\h]h ^_l_dlhjZ ��� b h]b�

[Zxs_c <Q�gZijy`_gby ��� F=p ���� Z � <Q \dexq_gh�



���

Jbk� �� LjZkku f_^e_ggh]h b [ukljh]h \u\h^Z imqdZ� W> � we_dljhklZlbq_kdbc ^_ne_dlhj� DF � dbd_j�fZ]gbl kbkl_fu

[ukljh]h \u\h^Z� HF � k_ilmf�fZ]gblu� � � ©klZjZyª ljZkkZ f_^e_ggh]h \u\h^Z q_j_a k_ilmf�fZ]gblu HF��� HF���

HF��� HF��� � � gh\Zy ljZkkZ f_^e_ggh]h \u\h^Z q_j_a k_ilmf� fZ]gblu HF��� HF��� � � ljZkkZ [ukljh]h \u\h^Z�

GZ jbk� � ij_^klZ\e_gZ ]bklh]jZffZ
wnn_dlb\ghklb f_^e_ggh]h \u\h^Z \ h^ghf

ba k_Zgkh\ jZ[hlu mkdhjbl_ey� Gh\Zy ko_fZ

\u\h^Z iha\hebeZ khdjZlblv qbkeh k_ilmf�

fZ]gblh\ k � ^h �� qlh khdjZlbeh qbkeh �]h�

jyqbo� f_kl gZ mkdhjbl_e_ b iha\hebeh mi�

jhklblv ijhp_^mjm gZkljhcdb b ih^^_j`Z�
gby jZ[hqbo j_`bfh\�

>ey ih\ur_gby wnn_dlb\ghklb f_^�

e_ggh]h \u\h^Z jZkkfZljb\Z_lky \hafh`�

ghklv fh^_jgbaZpbb kbkl_fu iml_f \dex�

q_gby \ kljmdlmjm M��� \ jZchg_ i_j\h]h

\u\h^gh]h we_f_glZ W>��� ^\mo ^hihegb�
l_evguo d\Z^jmihevguo ebga >�@� Qlh dZkZ�

_lky dZq_kl\Z \j_f_gghc kljmdlmju f_^e_g�

gh \u\h^bfh]h imqdZ� lh \ ihke_^gb_ ]h^u gZ mkdhjbl_e_ BN<W ijh^he`Zebkv jZ[hlu ih kgb`_gbx imev�

kZpbc lhdh\ \ kbkl_fZo mkdhjbl_ey� H^gZdh ijZdlbdZ jZ[hlu f_^e_ggh]h \u\h^Z ihdZaZeZ� qlh wlh g_ ijb�

\_eh d kms_kl\_gghfm kgb`_gbx imevkZpbc \ \u\h^bfhf imqd_�
IjbgpbibZevguf f_lh^hf� dhlhjuc bkihevam_lky ^ey mf_gvr_gby imevkZpbc� y\ey_lky f_lh^ nZah\h]h

kf_s_gby� Nbabq_kdZy hkgh\Z wlh]h f_lh^Z aZdexqZ_lky \ kms_kl\_gghf m\_ebq_gbb ehdZevghc kdhjhklb

gZ\_^_gby imqdZ gZ j_ahgZgk iml_f ijhlZedb\Zgby imqdZ q_j_a s_eb f_`^m imklufb <Q�k_iZjZljbkZfb�

kha^Z\Z_fufb ki_pbZevghc <Q� klZgpb_c� jZ[hlZxs_c gZ qZklhl_ ��� F=p >�@� I_j\u_ j_amevlZlu ih bk�

ihevah\Zgbx wlh]h f_lh^Z b ZgZeba wlbo j_amevlZlh\ fh`gh gZclb \ >�� �@� Dhwnnbpb_gl ih^Z\e_gby imevkZ�

pbc khklZ\be ���� Wlh m\_ebqbeh kj_^g__ wnn_dlb\gh_ \j_fy \u\h^Z k ���� ijb h[uqghf j_`bf_ gZ\_^_gby
^h ���� ijb bkihevah\Zgbb klZgpbb ��� F=p b gZ\_^_gbb imqdZ gZ j_ahgZgk gZdehghf hkgh\gh]h fZ]gbl�

gh]h ihey�

GZ jbk� � ij_^klZ\e_gu hkpbeeh]jZffu k[jhkh\ ^ey j_`bfh\ gZ\_^_gby d\Z^jmihevghc ebgahc b

f_lh^hf nZah\h]h kf_s_gby� Ke_^m_l aZf_lblv� qlh wnn_dlb\ghklv ih^Z\e_gby imevkZpbc kbevgh aZ\bkbl hl

\_ebqbgu \u\h^bfhc bgl_gkb\ghklb� Wdki_jbf_glZevgh hij_^_e_gguc ihjh]� ijb dhlhjhf \ gZr_f kemqZ_

wlhl f_lh^ i_j_klZ_l [ulv wnn_dlb\guf� jZ\_g ���
��
� Ijb [hevr_c bgl_gkb\ghklb ijb \udexq_gbb <Q�

mkdhjyxs_]h ihey gZ ieZlh fZ]gblgh]h ihey aZ kq_l \aZbfh^_ckl\by \ukhdhbgl_gkb\gh]h imqdZ k j_ahgZgk�

gufb we_f_glZfb mkdhjbl_ey \hagbdZxl kbevgu_ g_klZ[bevghklb �wnn_dl kZfh]jmiibjh\db imqdZ�� b ijb

wlhf kgb`Z_lky wnn_dlb\ghklv \u\h^Z b mom^rZ_lky \j_f_ggZy kljmdlmjZ \u\h^bfh]h imqdZ� Bkke_^mxlky

jZaebqgu_ f_lh^u [hjv[u k wlbf wnn_dlhf�

�� �� �� �� �� �� �� �� �� ���

��

���

���

���

���

���

���

���

Jbk� �� =bklh]jZffZ wnn_d�

lb\ghklb jZ[hlu f_^e_ggh]h

\u\h^Z� Ih ]hjbahglZeb �

wnn_dlb\ghklv� Ih \_jlbdZ�

eb � qbkeh pbdeh\ k lZdhc

wnn_dlb\ghklvx aZ ��� qZkZ�



���

GZ mkdhjbl_e_ BN<W \_^mlky Zdlb\gu_ bkke_^h\Zgby ih bkihevah\Zgbx bah]gmluo fhghdjbklZeeh\

^ey \u\h^Z ijhlhgh\ ^ey nbabq_kdh]h wdki_jbf_glZ� LZd� \ ihke_^g__ \j_fy >�� �� �@ [ueZ ihemq_gZ wnn_d�

lb\ghklv \u\h^Z hdheh ��� ijb \u\h^_ bgl_gkb\ghklb ^h ���
��

�djZldh\j_f_ggh � ^h ���
��
ijhl�pbde��

GZ hkgh\_ ihemq_gguo j_amevlZlh\ kha^Zg j_`bf h^gh\j_f_ggh]h \ pbde_ \u\h^Z ijhlhgh\ k ihfhsvx bah�
]gmlh]h fhghdjbklZeeZ� jZaf_s_ggh]h \ ijyfhebg_cghf ijhf_`mld_ ���� Z lZd`_ k ^\mo \gmlj_ggbo fb�

r_g_c� jZ[hlZxsbo \ j_`bf_ gZ\_^_gby� b h^ghc fbr_gb� jZ[hlZxs_c \ �l_gb�� Ijh\_^_gh ^\Z ^ebl_evguo

k_ZgkZ jZ[hlu \ lZdhf j_`bf_� Kj_^gyy wnn_dlb\ghklv \u\h^Z ijhlhgh\ djbklZeehf khklZ\beZ ���� bgl_g�

kb\ghklv � ^h ���
��
� ^ebl_evghklv jZkly`db � ��� k_d� J_`bf h[_ki_qb\Ze \ukhdh_ dZq_kl\h imqdZ \k_f

ihlj_[bl_eyf �jbk� ��� Djhf_ wlh]h� bkoh^y ba lj_[h\Zgbc nbabq_kdh]h wdki_jbf_glZ� lZdhc j_`bf iha\heye

hi_jZlb\gh f_gylv bgl_gkb\ghklv \u\h^Z hl ���
��

^h ���
��
ijhlhgh\�pbde� DjZldh\j_f_ggh �\ l_q_gb_

�� qZkh\� hkms_kl\eyeky \u\h^ imqdZ k bgl_gkb\ghklvx a��
��
ijhlhgh\�pbde� <hafh`ghklv ^ebl_evghc jZ�

[hlu k lZdhc beb [hevr_c bgl_gkb\ghklvx lj_[m_l ^hihegbl_evguo bkke_^h\Zgbc�

GZ mkdhjbl_e_ M��� ijh^he`Zebkv jZ[hlu ih jZkrbj_gbx ^bZiZahgZ bgl_gkb\ghklb \u\h^Z ijhlhgh\
^bnjZdpbhgguf f_lh^hf� Bkihevamy \ dZq_kl\_ i_j\h]h \u\h^gh]h we_f_glZ W>���� m^Zehkv ih^gylv bgl_g�

kb\ghklv ^h ���
��

>��@� Ijbf_g_gb_ djbklZeeh\ ^ey \u\h^Z imqdZ gbadhc b ijhf_`mlhqghc bgl_gkb\ghklb

ij_^klZ\ey_lky� h^gZdh� [he__ i_jki_dlb\guf gZijZ\e_gb_f�

< gZklhys__ \j_fy hkgh\gufb aZ^ZqZfb ih ijh[e_fZf \u\h^Z y\eyxlky ih\ur_gb_ bgl_gkb\ghklb

f_^e_ggh]h \u\h^Z ^h mjh\gy �����
��
ijb wnn_dlb\ghklb \u\h^Z g_ gb`_ ��� b \ukhdhf dZq_kl\_ imqdZ b

jZa\blb_ j_`bfh\ \u\h^Z k ihfhsvx bah]gmluo djbklZeeh\�

Jbk� �� KljmdlmjZ imqdZ ijb f_^e_gghf \u\h^_� Ke_\Z � ijb gZ\_^_gbb gZ j_ahgZgk k ihfhsvx d\Z^jmihevghc

ebgau� KijZ\Z � ijb bkihevah\Zgbb nZah\h]h kf_s_gby� JZa\_jldZ � \ fk�

Jbk� �� KljmdlmjZ imqdZ ijb h^gh\j_f_gghf

\u\h^_ k ihfhsvx \gmlj_ggbo fbr_g_c b djb�

klZeeZ� K\_jom \gba ± kb]gZe bgl_gkb\ghklb mk�

dhjbl_ey� kb]gZe fhgblhjZ djbklZeeZ ��� kb]gZe

fhgblhjZ fbr_gb ��� kb]gZe fhgblhjZ fb�

r_gb ���



���

�� Kbkl_fZ mijZ\e_gby

< ihke_^gb_ ]h^u \_^mlky bgl_gkb\gu_ jZ[hlu ih aZf_g_ klZjuo kj_^kl\ mijZ\e_gby� dhlhju_ kha�

^Z\Zebkv gZ ijhly`_gbb ^ebl_evgh]h \j_f_gb hl^_evgh ^ey dZ`^hc mklZgh\db� Bf gZ kf_gm ijboh^bl _^b�

gZy KM� kljhysZyky gZ kh\j_f_gguo \uqbkebl_evguo� dhffmgbdZpbhgguo b bgnhjfZpbhgguo kj_^kl\Zo b
l_ogheh]byo b dhlhjZy ho\Zlu\Z_l ebg_cguc mkdhjbl_ev EM���� [mkl_j� kbkl_fu hkgh\gh]h mkdhjbl_ey

M��� b kbkl_fu \u\h^Z imqdZ� JZ[hlu \uihegyxlky \ khljm^gbq_kl\_ k P?JG�

KljmdlmjZ KM M��� kijh_dlbjh\ZgZ \ \b^_ jZkij_^_e_gghc b_jZjobq_kdhc \uqbkebl_evghc kbkl_�

fu� khklhys_c ba lj_o mjh\g_c�

x <_jogbc mjh\_gv \dexqZ_l \ k_[y fhsgu_ dhfivxl_ju �jZaebqgh]h jh^Z k_j\_ju� b kj_^kl\Z h[s_gby
hi_jZlhjh\ k kbkl_fhc mijZ\e_gby �O�l_jfbgZeu b i_jkhgZevgu_ W<F�� \aZbfh^_ckl\mxsb_ f_`^m kh�

[hc b kh kj_^gbf mjh\g_f q_j_a ehdZevgmx k_lv (WKHUQHW� Dhfivxl_ju \_jog_]h mjh\gy h[jZamxl bg�

nhjfZpbhgguc p_glj KM M��� b \uihegyxl keh`gu_ aZ^Zqb h[jZ[hldb fZkkb\h\ ^Zgguo�

x Kj_^gbc mjh\_gv khklhbl ba r_klb dhfivxl_jh\ i_j_^g_]h djZy �DID�� dZ`^uc ba dhlhjuo ij_^klZ\ey_l

kh[hc fbdjhW<F b h^bg�^\Z dhgljhee_jZ fgh]hhl\h^ghc fZ]bkljZeb 0,/����� kh[jZggu_ \ dj_cl_
klZg^ZjlZ 90(� DID h[_ki_qb\Zxl h[f_g ^Zggufb f_`^m \_jogbf b gb`gbf mjh\gyfb KM M���� kh�

ijy]Zy bgnhjfZpbhggu_ ihlhdb f_`^m jZaghlbigufb dhffmgbdZpbhggufb kj_^Zfb �(WKHUQHW b

0,/������

x Gb`gbc mjh\_gv h[jZamxl fgh]hqbke_ggu_ dhgljhee_ju h[hjm^h\Zgby �DH�� ih^dexq_ggu_ d fgh]hhl�

\h^ghc fZ]bkljZeb 0,/���� �^h �� DH gZ h^gm fZ]bkljZev�� dhlhju_ \uihegyxl aZ^Zqb mijZ\e_gby \
j_Zevghf fZkrlZ[_ \j_f_gb�

D gZklhys_fm \j_f_gb aZ\_jr_g fhglZ`� gZeZ^dZ b \\h^ \ wdkiemZlZpbx \uqbkebl_evghc l_ogbdb b

k_l_\h]h h[hjm^h\Zgby \_jog_]h mjh\gy� GZ kj_^g_f mjh\g_ aZ^_ckl\h\Zgu q_luj_ ba r_klb DID� ijheh`_�

gu ih ijh_dlguf ljZkkZf b gZeZ`_gu k_fv ba ^_\ylb fZ]bkljZe_c 0,/���� k hl\_l\bl_eyfb ^ey ih^dexq_�

gby DH� GZ gb`g_f mjh\g_ kha^ZgZ h[sZy lZcf_jgZy kbkl_fZ� kbgojhgbabjmxsZy jZ[hlm DH k pbdehf mkdh�

jbl_ey� <\_^_gu \ ^_ckl\b_ DH� d dhlhjuf ih^dexq_gu �� dj_clh\ KMFF:� h[kem`b\Zxsbo h[hjm^h\Zgb_
[mkl_jZ� I_j_\_^_gZ gZ jZ[hlm hl gh\hc KM kbkl_fZ dhjj_dpbb M���� kha^ZgZ kbkl_fZ h[f_gZ ZgZeh]h\hc

bgnhjfZpb_c f_`^m m^Ze_ggufb lhqdZfb dhfie_dkZ�

< gZqbgZxs_fky k_Zgk_ gh\ufb kj_^kl\Zfb mijZ\e_gby [m^ml ho\Zq_gu �� bklhqgbdh\ iblZgby

fZ]gblghc hilbdb� ijhnbehf_lju b fhgblhju ihl_jv kbkl_f \u\h^Z� >Zevg_cr__ jZa\blb_ kbkl_fu mijZ\�

e_gby M��� ihc^_l ih ^\mf gZijZ\e_gbyf� gZjZsb\Zgb_ gb`g_]h mjh\gy �\\h^ \ wdkiemZlZpbx gh\uo DH� b

jZkrbj_gb_ \hafh`ghkl_c bgl_jn_ckZ k hi_jZlhjhf�

AZdexq_gb_

Mkdhjbl_evguc dhfie_dk M��� h[_ki_qb\Z_l \uiheg_gb_ ijh]jZffu nbabq_kdbo bkke_^h\Zgbc gZ
mklZgh\dZo BN<W� <uiheg_g agZqbl_evguc h[t_f jZ[hl ih fh^_jgbaZpbb h[hjm^h\Zgby mkdhjbl_ey b j_Z�

ebaZpbb gh\uo j_`bfh\� Bf__lky fgh]h g_aZ\_jr_gguo jZ[hl� \uiheg_gb_ dhlhjuo g_h[oh^bfh dZd ^ey

h[_ki_q_gby ^he]h\j_f_gghc jZ[hlu mkdhjbl_ey� lZd b ^ey jZkrbj_gby _]h \hafh`ghkl_c�

D qbkem wlbo jZ[hl \ i_j\mx hq_j_^v ke_^m_l hlg_klb�

x kha^Zgb_ gh\h]h bg`_dlhjZ�

x j_ZebaZpby i_j_aZjy^ghc bg`_dpbb�

x fh^_jgbaZpby kbkl_f jZ^bhwe_dljhgbdb ^ey jZ[hlu k [hevrhc bgl_gkb\ghklvx�

x kgb`_gb_ ihl_jv qZklbp ijb mkdhj_gbb \ M����

x j_ZebaZpby ko_fu \ukhdhwnn_dlb\gh]h f_^e_ggh]h \u\h^Z� memqr_gb_ kljmdlmju imqdZ�

x kha^Zgb_ kbkl_fu mijZ\e_gby�

x kbkl_fZlbq_kdZy fh^_jgbaZpby \k_o kbkl_f mkdhjbl_evgh]h dhfie_dkZ�
Wlb aZ^Zqb khklZ\eyxl hkgh\m ijh]jZffu gZr_c jZ[hlu gZ [eb`Zcr__ \j_fy�

Ke_^m_l \ujZablv bkdj_ggxx [eZ]h^Zjghklv \k_f khljm^gbdZf hl^_e_gby mkdhjbl_ey� dhlhju_ \

k_]h^gyrgbo g_ijhkluo mkeh\byo h[_ki_qb\Zxl jZ[hlhkihkh[ghklv b jZa\blb_ M����

Ebl_jZlmjZ

�� :�:� :k__\� :�=� :nhgbg� >�:� >_fboh\kdbc b ^j� Khklhygb_ b jZa\blb_ mkdhjbl_evgh]h

dhfie_dkZ BN<W� � Ljm^u ;,9 kh\_sZgby ih mkdhjbl_eyf� Ijhl\bgh� ����� l��� k� ����

�� :�=�:nhgbg� <�B�>bZgh\� :�<�FZdkbfh\� HilbfbaZpby ko_fu \u\h^Z ijhlhggh]h imqdZ ba M���� Ljm^u
;,,, kh\_sZgby ih mkdhjbl_eyf� >m[gZ� ����� l��� k� ����



���

�� X�=� DZjr_\� :�<� FZdkbfh\� ?�N� Ljhygh\� X�K� N_^hlh\� Fh^_jgbaZpby kbkl_fu f_^e_ggh]h \u\h^Z
ba M���� GZklhys__ kh\_sZgb_�

�� :�=� :nhgbg� :�<� FZdkbfh\� B�B� Kmeu]bg� ?�N� Ljhygh\� Wdki_jbf_glu ih memqr_gbx \j_f_gghc

kljmdlmju imqdZ ijb f_^e_gghf \u\h^_� � Ljm^u ;,9 kh\_sZgby ih mkdhjbl_eyf� Ijhl\bgh� ����� l� ��
k� ����

�� :�<�FZdkbfh\� :gZeba wdki_jbf_glZevguo j_amevlZlh\ ih memqr_gbx gbadhqZklhlghc \j_f_gghc

kljmdlmju imqdZ f_^e_ggh]h \u\h^Z gZ mkdhjbl_e_ BN<W� Ij_ijbgl BN<W ������ Ijhl\bgh� �����

�� :�<� FZdkbfh\� G_dhlhju_ Zki_dlu bkihevah\Zgby f_lh^Z nZah\h]h kf_s_gby ^ey memqr_gby \j_f_g�

ghc kljmdlmju imqdZ f_^e_ggh]h \u\h^Z gZ mkdhjbl_e_ BN<W� � Ljm^u ;,9 kh\_sZgby ih mkdhjbl_�
eyf� Ijhl\bgh� ����� l��� klj�����

�� :�=� :nhgbg� <�F� ;bjxdh\� <�:� =Z\jbemrdbg b ^j� I_j\u_ j_amevlZlu wdki_jbf_glh\ ih \ukhdhwn�

n_dlb\ghfm \u\h^m ijhlhgh\ k ihfhsvx bah]gmlh]h fhghdjbklZeeZ� IbkvfZ \ @WLN� ����� l����

\ui���� k� ����

�� $�*� $IRQLQ� $�$� $UNKLSHQNR� 9�,� %DUDQRY HW DO� +LJK�HIILFLHQF\ PXOWLSDVV H[WUDFWLRQ RI �� *H9 SURWRQV´�

3K\V� /HWWU�%��� �������
�� 9�,� .RWRY� $�*� $IRQLQ� 9�0� %LU\XNRY HW DO� $SSOLFDWLRQ RI %HQW &ULVWDOV DW ,+(3 �� *H9 $FFHOHUDWRU� 3UR�

FHHG� RI (3$& ����� 9LHQQD�

��� :�:� :k__\� F�X� =hjbg� G_j_ahgZgkguc f_^e_gguc \u\h^ ijhlhgh\ gZ mklZgh\dm dhfie_dkZ f_q_guo

g_cljbgh� � Ljm^u ;9 kh\_sZgby ih mkdhjbl_eyf� Ijhl\bgh� ����� l��� k� ����


