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=GP JN Nbabdh�wg_j]_lbq_kdbc bgklblml� H[gbgkd� Jhkkby

Hij_^_e_gb_ gZb[hevr_]h jZ[hq_]h gZijy`_gby b
ijh[e_fZ aZsblu l\_j^hc hihjghc baheypbb

mkdhjbl_e_c hl \heg i_j_gZijy`_gby hklZxlky

ZdlmZevgufb� AZsblgu_ bkdjh\u_ jZajy^gbdb

kgb`Zxl mjh\_gv i_j_gZijy`_gbc b jZkk_b\Zxl

wg_j]bx ijh[hy \ bahebjmxs_f ]Za_� < lh `_ \j_fy
kbkl_fZ ihke_^h\Zl_evgh kh_^bg_gguo jZajy^gbdh\

\dexq_gZ iZjZee_evgh ijhf_`mldm ©dhg^mdlhj±[Zdª b

g_ ^he`gZ h]jZgbqblv gZb[hevr__ jZ[hq__

gZijy`_gb_ mkdhjbl_ey�

Hq_\b^gh� qlh ijh[hc gZqbgZ_lky k we_dljh^Z�

dhlhjuc gZoh^blky ijb gZb[he__ keZ[hc iheyjghklb
gZijy`_gby� GZijbf_j� \ keZ[h g_h^ghjh^ghf ihe_ ±

gZ hljbpZl_evghf we_dljh^_� \ kbevgh g_h^ghjh^ghf ±

gZ iheh`bl_evghf >�� �@� Gh� dZd fh`gh \b^_lv ba

jbk� � >�@� b wlh ijZ\beh gZjmrZ_lky \ kljmdlmj_

\ukhdh\hevlgh]h mkdhjbl_ey ijb \ukhdbo ^Z\e_gbyo

]ZaZ�
Dhebq_kl\_ggu_ j_dhf_g^Zpbb hlghkylky d

dhwnnbpb_glm hljbpZl_evghc iheyjghklb

NSRO  8EU�QHJ � 8EU�SRV �
]^_ 8EU�QHJ � 8EU�SRV � ± ijh[b\gu_ hljbpZl_evgh_ b iheh`bl_evgh_ gZijy`_gby� < kj_^_ r_klbnlhjbklhc k_ju

6)� \ jZ[hl_ >�@� k���� ij_^eh`_gh ijbgbfZlv dhwnnbpb_gl hljbpZl_evghc iheyjghklb jZ\guf ���� >ey

]_g_jZlhjZ <Zg�^_�=jZZnZ >�@ bf__f
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]^_ S�� ± Z[khexlgh_ ^Z\e_gb_ \ 0ID� ijb\_^_ggh_ d ��q &� V ± kj_^g_H d\Z^jZlbq_kdh_ hldehg_gb_
wdki_jbf_glZevguo j_amevlZlh\ hl wfibjbq_kdhc djb\hc� MdZaZggZy \ur_ hp_gdZ ^ey we_]ZaZ gZ ���

aZ\urZ_l hljbpZl_evgh_ ijh[b\gh_ gZijy`_gb_� LZdZy ih]j_rghklv ijb \u[hj_ aZsblu mkdhjyxs_c ljm[db

beb ]Z[Zjblh\ b klhbfhklb h[hjm^h\Zgby gZijy`_gb_f �F< b [he__ ij_^klZ\ey_lky g_ \iheg_ hijZ\^Zgghc�
L_hj_lbq_kdZy fh^_ev iheyjgh]h wnn_dlZ ^ey ijh[b\gh]h gZijy`_gby ]Zah\h]h baheylhjZ ij_^eh`_gZ \

jZ[hlZo >�� �@ \i_j\u_� Fh^_ev ij_^klZ\ey_l ba\_klgu_ lbiu ]Zah\h]h jZajy^Z \ m^h[ghf ^ey ihevah\Zl_ey

\b^_� Kha^Zgb_ fZl_fZlbq_kdhc fh^_eb� djhf_ lh]h� ij_^iheZ]Z_l

� mklZgh\blv Zj]mf_glu� hl dhlhjuo aZ\bkbl dhwnnbpb_gl NSRO � b hij_^_eblv kbem bo \ha^_ckl\by�

� gZclb \ h[s_f \b^_ ij_^_evgu_ agZq_gby Zj]mf_glh\ �ihjh]b�� \ dhlhjuo f_oZgbaf ijh[hy khojZgy_lky

g_baf_gguf�
� ijh\_klb \_jbnbdZpbx jZkq_lguo nhjfme�

>h kbo ihj dZaZehkv� qlh l_kgZy k\yav y\e_gbc iheyjghklb k ijbkmlkl\b_f ijhkljZgkl\_ggh]h aZjy^Z \

baheypbhgghf ijhf_`mld_ ij_^hij_^_ey_l k_jv_agu_ \uqbkebl_evgu_ ljm^ghklb�

Dhwnnbpb_glu iheyjghklb

< ihe_� [ebadhf d h^ghjh^ghfm� iheyjguc wnn_dl b ijhkljZgkl\_gguc aZjy^ hlkmlkl\mxl� Fh`gh
ij_^iheh`blv� qlh \ g_h^ghjh^ghf ihe_ dhwnnbpb_gl iheyjghklb [m^_l aZ\bk_lv hl l_o `_ iZjZf_ljh\� qlh

b ijh[b\gh_ gZijy`_gb_ ijb lhc b ^jm]hc iheyjghklyo� Lh _klv iheyjguc wnn_dl \ ]Zah\hf ^bwe_dljbd_ ^h

g_dhlhjhc kl_i_gb [m^ml hljZ`Zlv nhjfmeu \b^Z

Jbk� �� Ihklhyggh_ ijh[b\gh_ gZijy`_gb_ f_`^m

dhg^mdlhjhf ]_g_jZlhjZ <Zg�^_�=jZZnZ b _]h
[Zdhf ^Z\e_gby� �D� ± hljbpZl_evgh_� �E� ±

iheh`bl_evgh_ gZijy`_gb_�
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ihdZau\Z_l� qlh i_j\h_ k_f_ckl\h ^ey bkihevah\Zgby \ jZkq_lZo� lZd dZd \ g_f hlkmlkl\mxl djmlu_ kiZ^u b

ih^t_fu� Wfibjbq_kdb_ aZ\bkbfhklb hdZaZebkv kms_kl\_ggh jZaebqgufb ^ey h[eZkl_c keZ[h �ZHDN� b
kbevgh �VWURQJ� g_h^ghjh^guo ihe_c� Z lZd`_ \ ijbkmlkl\bb h[emq_gby �5DG�� Ijb\_^_f ijbf_ju nhjfme�

\aylu_ ba jZ[hlu >�@� klj� ������ ]^_ ^Z\e_gb_ \ f_]ZiZkdZeyo mdZau\Z_lky \ i_j\uo kdh[dZo�
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Ihjh]h\u_ \_ebqbgu lZd`_ fh`gh \ujZablv q_j_a iZjZf_lju ijhf_`mldZ� Ijb g_^hklZld_ ^Zgguo

ijb\h^ylky hl^_evgu_ agZq_gby ihjh]h\�
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Ihke_ lh]h dZd dhwnnbpb_gl iheyjghklb b [hevrbgkl\h ba ihjh]h\uo \_ebqbg hibkZgu nhjfmeZfb�

fh^_ev fh`gh gZa\Zlv fZl_fZlbq_kdhc�

Ke_^m_l aZf_lblv� qlh \ ahg_ kms_kl\h\Zgby ijhkljZgkl\_ggh]h aZjy^Z ijb ZghfZevghf ijh[h_

kms_kl\m_l _s_ h^bg ihjh] � ihjh] S ZDYH \heghh[jZagh]h hldehg_gby ijh[b\gh]h gZijy`_gby hl aZdhgZ
ih^h[by >�@�
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Wlh hagZqZ_l� qlh \ gZqZe_ ZghfZevgh]h ijh[hy� ^h ihjh]Z \hegu� wnn_dlb\gZy nhjfZ ijhkljZgkl\_ggh]h
aZjy^Z [ebadZ d nhjf_ we_dljh^Z� K ih\ur_gb_f gZijy`_gby iehlghklv aZjy^Z \hajZklZ_l� b hg h[jZam_l

k\hx kh[kl\_ggmx nhjfm� IjhkljZgkl\_gguc aZjy^ b wnn_dlb\gZy iehsZ^v we_dljh^h\ kmlv ]eZ\gu_

ijbqbgu hldehg_gbc hl aZdhgZ IZr_gZ�

<_jbnbdZpby jZkq_lguo nhjfme ijb hlkmlkl\bb ijhkljZgkl\_ggh]h aZjy^Z
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\_l\v djb\hc \hagbdZ_l ihke_ gZqZeZ dhjhggh]h jZajy^Z b h[yaZgZ ijhkljZgkl\_gghfm aZjy^m� ;ukljuc

ih^t_f gZijy`_gby ijhbkoh^bl \ j_amevlZl_ baf_g_gby nhjfu dhjhgu� Kljbf_jgZy� beb ©yauqdh\Zyª�

dhjhgZ i_j_oh^bl \ g_ij_ju\gmx >��@�
8�h[jZagZy djb\Zy \hagbdZ_l \h \k_o kemqZyo ijb hljbpZl_evghc iheyjghklb� Y\e_gb_ [ueh

aZnbdkbjh\Zgh MevfZghf \ \ha^mo_ ijb Zlfhkn_jghf ^Z\e_gbb� ijb kjZ\gbl_evgh [hevrbo jZ^bmkZo

pbebg^jZ ����� ff� b khklhbl \ lhf� qlh djb\Zy�[md\Z ©8ª j\_lky ijb iheh`bl_evghc iheyjghklb� IjZ\Zy
\_l\v ijh^he`Z_l kgb`Zlvky ^h ihjh]h\h]h dhwnnbpb_glZ g_h^ghjh^ghklb ihey� dhlhjuc fu gZah\_f

N SRV�VWULP � ihjh]hf iheh`bl_evghc kljbf_jghc dhjhgu� Gb`_ ihjh]Z ijh[b\gh_ gZijy`_gb_ \g_aZigh

\hajZklZ_l \ ���� � jZaZ �g_ij_ju\gZy dhjhgZ qZklh \hagbdZ_l kdZqdhf�� \uoh^y gZ ijh^he`_gb_ e_\hc \_l\b

©8ª� Ihjh] NSRV�VWULP fh`gh k\yaZlv k mkeh\byfb gZ ih\_joghklb we_dljh^Z ihkj_^kl\hf wfibjbq_kdhc

aZ\bkbfhklb

NSRV�VWULP  ����� �
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Y\e_gb_ MevfZgZ ijyfh hlghkblky d ijh]gham we_dljbq_kdhc ijhqghklb� AZ^_j`dm g_ij_ju\ghc dhjhgu

\ keZ[h g_h^ghjh^ghf ihe_ fh`gh \ujZablv fZl_fZlbq_kdb ke_^mxsbf h[jZahf� NZce wdki_jbf_glZevguo

j_amevlZlh\ 8 EU �5 ��� ]^_ 5 � ± jZ^bmk \gmlj_gg_]h pbebg^jZ� ^ey dZ`^hc iheyjghklb b ^ey dZ`^h]h ba lj_o

ihklhygguo jZ^bmkh\ 5 � gZjm`gh]h pbebg^jZ ����� ��� ��� fu jZa[b\Z_f gZ ljb nZceZ�

Djbl_jb_f ^_e_gby kem`bl kl_i_gv g_h^ghjh^ghklb ihey�
kbevgh g_h^ghjh^gh_ ihe_ �g_ij_ju\gZy nhjfZ dhjhgu� ± e_\Zy \_l\v 8�h[jZaghc djb\hc �^ey 5� ����

8 EU�VWU  ���� �N QRQ�
�����

� V  ��� �� N QRQ  ���±�����
keZ[h g_h^ghjh^gh_ ihe_ �kljbf_jgZy nhjfZ dhjhgu b kljbf_jguc ijh[hc \ hlkmlkl\bb ijhkljZgkl\_ggh]h

aZjy^Z� ± ijZ\Zy \_l\v 8�h[jZaghc djb\hc \iehlv ^h \_jrbgu fZdkbfmfZ gZijy`_gby �gZ ijbf_j_ 5� ����

8 EU�ZHDN  ����� �N QRQ�
±�����

� V  ��� �� N QRQ  ���±����



���

d\Zabh^ghjh^gh_ ihe_ �kljbf_jguc ijh[hc� ± ijh^he`_gb_ ijZ\hc \_l\b 8�h[jZaghc djb\hc hl fZdkbfmfZ
8 EU ^h gmey �^ey 5� ����

8 EU�VWU  ���� �N QRQ�
�����

� V  ��� �� N QRQ  ���±����

IjbqbgZ aZ^_j`db g_ij_ju\ghc dhjhgu khklhbl \ lhf� qlh ^ey kha^Zgby b ih^^_j`Zgby mklhcqb\h]h

h[eZdZ ijhkljZgkl\_ggh]h aZjy^Z lj_[m_lky ^hklZlhqgh \ukhdZy wg_j]by :  X u L \ jZajy^_� < keZ[h
g_h^ghjh^ghf ihe_� d dhlhjhfm hlghkblky kemqZc 5�  ���� dhjhgbjmxsZy iehsZ^v we_dljh^h\ \_ebdZ�

ihwlhfm lj_[m_lky ih\ur_ggZy jZaghklv ihl_gpbZeh\ ©Xª� Wnn_dlb\gZy iehsZ^v kgb`Z_lky \f_kl_ k

mf_gvr_gb_f jZ^bmkZ \gmlj_gg_]h pbebg^jZ� Ijb ^hklb`_gbb ihjh]Z

N QRQ ! N SRV�VWULP

g_h[oh^bfZy wg_j]by \ jZajy^_ ^hklb]gmlZ

: !: PLQ�

\kiuob\Z_l g_ij_ju\gZy dhjhgZ� JZagh_ ih\_^_gb_ iheh`bl_evgh]h b hljbpZl_evgh]h ijh[b\guo

gZijy`_gbc \ugm`^Z_l hldZaZlvky hl nhjfZebaZpbb iheyjgh]h wnn_dlZ gZ Zlfhkn_jghf ^Z\e_gbb b ijb

\uqbke_gbyo \u[bjZlv [Zah\uc wdki_jbf_gl ijb lhc iheyjghklb� dhlhjZy gm`gZ \ jZkq_l_�

<_jbnbdZpbx f_lh^bdb ijh\_^_f k ihfhsvx ijhf_`mldZ ©kl_j`_gv k rZjh\uf hdhgqZgb_f 5  � ff �

iehkdhklvª >�@ b j_amevlZlh\ bkiulZgbc ijhlhggh]h IM��� b we_dljhggh]h WM��� mkdhjbl_e_c >��@ k ^\mfy

\ZjbZglZfb kdjm]e_gby m]eh\ iZjZee_e_ibi_^Z �5  �� ff b 5  �� ff� b /  ��� ff� < dZq_kl\_ [Zah\h]h

ijhf_`mldZ bkihevam_f pbebg^jbq_kdb_ dhg^_gkZlhju k jZ^bmkZfb ���� �� b �� ff b \ZjbZglZfb keZ[h ©Zª

�ZHDN� b kbevgh ©Vª �VWURQJ� g_h^ghjh^gh]h ihey�

LZ[ebpZ �� Ih]j_rghklv jZkq_lgh]h ijh[b\gh]h gZijy`_gby ijhf_`mldZ k ijhkljZgkl\_gguf aZjy^hf�

KljmdlmjZ IM�� IM�� WM�� WM�� �5�ff �5�ff �5�ff ±5�ff ±5�ff ±5�ff

N QRQ ��� ��� ��� ��� ��� ���� ���� ��� ���� ����

8 EU�H[S� d<� ��� ��� ��� ��� ���� �� ������� ����� ���� ��

6 HII� kf
�� ��� ��� ��� ������� ���� ���� ���� ���� ���� ����

N FGWQ ���� ���� ���� ���� � � � � � �

[ZaZ ����Z ����Z ±���VWU ±���VWU ���VWU ���VWU ���VWU ±��VWU ±��VWU ±��VWU

G8 FDOF� �� ±�� � �� � ±��� � ��� � ��� � ±� � ���� ��� � �� � ���� �

HljbpZl_evgh_ ijh[b\gh_ gZijy`_gb_ ij_\urZ_l iheh`bl_evgh_ \ke_^kl\b_ dhjhggh]h jZajy^Z \

g_ij_ju\ghc nhjf_� Ijb iheh`bl_evghc iheyjghklb jZkq_lguc ihjh] NSRV VWULP  ����� dhjhgZ bf__l

kljbf_jgmx nhjfm�
Ohly lhqghklv baf_j_gbc \ jZ[hl_ >�@ [ueZ g_ \ukhdZ� hkh[_ggh \ ij_^\Zjbl_evghf wdki_jbf_gl_ ijb

hljbpZl_evghc iheyjghklb �WM����� ba ^Zgguo lZ[e� � fh`gh aZdexqblv� qlh \ ijbkmlkl\bb

ijhkljZgkl\_ggh]h aZjy^Z ^hklb`bfZ lhqghklv jZkq_lZ gZijy`_gby ^h r�±� �� IjbqbgZ gbadh]h ijh[b\gh]h

iheh`bl_evgh]h gZijy`_gby ijb N QRQ  ��� \ jZ[hl_ >�@ hklZeZkv g_ \uykg_gghc�

IjhkljZgkl\_gguc aZjy^ dZd nZdlhj ]Zah\h]h ijh[hy

NhjfZebaZpby y\e_gbc we_dljbq_kdhc ijhqghklb ]ZaZ ijb\h^bl d f_oZgbq_kdhfm \uiheg_gbx hi_jZpbc

jZkq_lZ \ gZb[he__ jZpbhgZevghf ihjy^d_� < keZ[h g_h^ghjh^ghf ihe_ b k`Zlhf ]Za_ ^himklbfh ijh\_^_gb_

jZkq_lZ ijb h^ghc b lhc `_ iheh`bl_evghc iheyjghklb ± k ihfhsvx dhwnnbpb_glZ NSRO� < kbevgh
g_h^ghjh^ghf ihe_ ijb ^Z\e_gbb ��� FIZ i_j_oh^Z hl h^ghc iheyjghklb d ^jm]hc ke_^m_l ba[_]Zlv� �Ijb

kj_^gbo jZ^bmkZo djb\bagu we_dljh^Z �±�� ff ijhkljZgkl\_gguc aZjy^ hl g_ij_ju\ghc dhjhgu \hagbdZ_l

gZ hljbpZl_evghf we_dljh^_ b g_ h[jZam_lky gZ iheh`bl_evghf��

K ihfhsvx l_hj_lbq_kdhc fh^_eb iheyjgh]h wnn_dlZ \ jZ[hl_ >�@ m^Zehkv \uy\blv ©f_edmx kljmdlmjmª

]Zah\h]h jZajy^Z \ kbevgh g_h^ghjh^ghf ihe_� Z bf_ggh ehdZebah\Zlv h[eZklv kms_kl\h\Zgby

iheh`bl_evgh]h

S FK�SRV d S �� d S UFV�SRV�

N FK�SRV d N QRQ d N OGU�SRV

b hljbpZl_evgh]h ijhkljZgkl\_ggh]h aZjy^Z

S FK�QHJ d S �� d S UFV�QHJ�

N FK�QHJ d N QRQ d N OGU��



���

Wdki_jbf_glu =ho[_j]Z b ^j� �kf� kkuedm >��@ \ jZ[hl_ >�@� h[gZjm`beb _s_ [he__ f_edmx kljmdlmjm�
<gmljb ahgu kms_kl\h\Zgby ijhkljZgkl\_ggh]h aZjy^Z bf__lky _s_ h^bg ihjh]�

S FK � S ZDYH � S UFV�

Ijb ^Z\e_gbb ]ZaZ SZDYH \ ZghfZevghf iheh`bl_evghf ijh[h_ gZqbgZ_lky hldehg_gb_ ijh[b\guo

gZijy`_gbc hl aZdhgZ ih^h[by ]Zah\h]h jZajy^Z� GZa\Zgb_ ihjh]Z h[tykgy_lky l_f� qlh hldehg_gb_ bf__l

\heghh[jZagmx nhjfm� AZjy^ g_ \k_]^Z gZjmrZ_l aZdhg ih^h[by�

Iheh`bl_evguc b hljbpZl_evguc aZjy^u \ ZghfZevghf ijh[h_ ZahlZ �jbk� � >�@� \hagbdZxl b bkq_aZxl gZ

nhg_ iheh`bl_evgh]h eb^_jgh]h ijh[hy� ijb N SRO ! �� ^h ^Z\e_gbc ��� FIZ� Lhqgh lZd `_ \ \ha^mo_ ihjh]

\hagbdgh\_gby hljbpZl_evgh]h aZjy^Z hdZau\Z_lky \ h[eZklb iheh`bl_evgh]h eb^_jgh]h ijh[hy �S OGU �

SFK�QHJ�� Fh`gh k^_eZlv \u\h^� qlh jZagu_ we_dljbq_kdb_ y\e_gby \ baheypbhgguo b aZsblguo ]Zah\uo

ijhf_`mldZo mkdhjbl_ey qZklh ijhbkoh^yl h^gh\j_f_ggh� ijbq_f ijhkljZgkl\_ggu_ aZjy^u g_

kf_rb\Zxlky�

;ueZ k^_eZgZ mki_rgZy ihiuldZ >�@ dhebq_kl\_ggh hp_gblv ihjh] SUFV bkq_agh\_gby ijhkljZgkl\_ggh]h

aZjy^Z \ ZghfZevghf ijh[h_ \ aZ\bkbfhklb hl ]_hf_ljbb wlh]h ijhkljZgkl\_ggh]h aZjy^Z� Ba\_klgu_

wdki_jbf_glZevgu_ j_amevlZlu ij_^klZ\e_gu \ \b^_ wfibjbq_kdhc nhjfmeu

S UFV  $ �5 DY�
D
�N QRQ�

E
�

]^_ 5 DY ± jZ^bmk kj_^g_c djb\bagu we_dljh^ghc ih\_joghklb� NQRQ ± dhwnnbpb_gl g_h^ghjh^ghklb ihey� $� D�

E ± dhgklZglu�

GZdhg_p� \ ^Zgghc jZ[hl_ \\_^_g b hp_g_g ihjh] kms_kl\h\Zgby iheh`bl_evghc kljbf_jghc dhjhgu \

Zlfhkn_jghf \ha^mo_ N SRV�VWULP � <ur_ ihjh]Z

N QRQ ! N SRV�VWULP

dhjhgguc jZajy^ bf__l g_ij_ju\gmx nhjfm� b ijh[b\gh_ gZijy`_gb_ \hajZklZ_l \ ��� jZaZ b [he__� Ijb

f_gvr_c g_h^ghjh^ghklb ihey ijh[hc fh`_l ijhbkoh^blv ijb gbadbo gZijy`_gbyo�

Obfbq_kdbc khklZ\ bkke_^h\Zgguo ]Zah\ g_ ijb\h^bl d dZq_kl\_gguf baf_g_gbyf h[km`^Z_fhc fh^_eb

iheyjgh]h wnn_dlZ� Baf_gyxlky ebrv Z[khexlgu_ \_ebqbgu ihjh]h\ b dhwnnbpb_glZ iheyjghklb�

AZdexq_gb_

L_hj_lbq_kdZy fh^_ev iheyjgh]h wnn_dlZ ihfh]Z_l h[gZjm`blv gh\u_ \hafh`ghklb ]Zah\hc baheypbb�
Ihjh]b hlf_qZxl kf_gm f_oZgbafZ ijh[hy� ihy\e_gb_ b bkq_agh\_gb_ ijhkljZgkl\_ggh]h aZjy^Z� kf_gm

nhjf dhjhggh]h jZajy^Z�

Ihemq_gu \ h[s_f \b^_ aZ\bkbfhklb ijh[b\gh]h gZijy`_gby jZaguo iheyjghkl_c hl ]_hf_ljbq_kdbo b

we_dljbq_kdbo iZjZf_ljh\ ijhf_`mldZ� \dexqZy ijhkljZgkl\_gguc aZjy^ b h[emq_gb_ ijhf_`mldZ�

Ih]j_rghklv f_lh^Z khklZ\ey_l r���� b r���� khhl\_lkl\_ggh \ hlkmlkl\bb b \ ijbkmlkl\bb
ijhkljZgkl\_gguo aZjy^h\ \ baheypbhgghf ijhf_`mld_�
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�� 6FKXPDQQ :�2� (OHNWULVFKH 'XUFKEUXFKIHOGVWlUNH YRQ *DVHQ� 7HRUHWLVkKH *UXQGODJHQ XQG $QZHQGXQJ� %HUOLQ� 9HUODJ

-�6SULQJHU� ����� 6� ����

�� Fbd >`�� Djw]k >`� We_dljbq_kdbc ijh[hc \ ]ZaZo� ± F� ba^� bghklj� ebl�� ����� k� ���� �2[IRUG� &ODUHQGRQ 3UHVV�

������

�� 3KLOS 6�)� �kf� kkuedm >��@ \ jZ[hl_ 7UXPS -�*� &RPSUHVVHG JDV LQVXODWLRQ DQG HOHFWULF SRZHU V\VWHPV� ± 3URFHHG� RI WKH

,QWHUQ� &RQI� RQ *DV 'LVFKDUJHV DQG WKH (OHFWULFLW\ 6XSSO\ ,QGXVWU\� %XWWHUZDUWKV� ����� S� ���±�����

�� ;hjlgbd B�F� Nbabq_kdb_ k\hckl\Z b we_dljbq_kdZy ijhqghklv we_]ZaZ�F� Wg_j]hZlhfba^Zl� ����� k� ���

�� J_a\uo D�:�� =ehlh\ :�B� Dhebq_kl\_ggZy hp_gdZ \ebygby iheyjghklb gZ ijh[b\gh_ gZijy`_gb_ ]Zah\uo

ijhf_`mldh\ mkdhjbl_ey� ± Ij_ijbgl NWB������ H[gbgkd� =GP JN NWB� ����� k� ���

�� J_a\uo D�:�� =ehlh\ :�B�� JhfZgh\ <�:� JZkq_lgZy fZl_fZlbq_kdZy fh^_ev ijh[b\gh]h gZijy`_gby b nhjfu

]Zah\h]h jZajy^Z \ ijhf_`mldZo mkdhjbl_ey� �GZklhys__ kh\_sZgb_��

�� *lQJHU %� ��$UFKLY I�U (OHNWURWHFKQLN� ����� %G ��� 6� ���±����

�� 3KLOS 6�)� ��,((( 7UDQV� RQ 3RZHU $SSDUDWXV DQG 6\VWHPV� �3$6����� ����� S� ���±����

�� 8KOPDQQ (� ��$UFK� IXU (OHNWURWHFKQLN� ����� %G� ��� 6� ���±���� �kf� >�@� nb]� ���� k� �����

��� ;h]^Zgh\Z G�;�� Ihidh\ <�B�� ��We_dljbq_kl\h� ������ �� k� ������

��� =ehlh\ :�B�� ;ZrfZdh\ <�K�� Gbdblbg <�:�� JhfZgh\ <�:�� QZeuc X�J�� Reyigbdh\ K�<� � Ljm^u ;, Kh\_sZgby

ih we_dljhklZlbq� mkdhjbl�� ����� ghy[jy ���� ]�� H[gbgkd� ba^� NWB� ����� k� ���±����


