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87(� $1*$�
L_fZlbdZ k_fbgZjZ ho\ZlbeZ ijh[e_fu gZ^_`ghklb

b wnn_dlb\ghklb ^bgZfbq_kdh]h h[hjm^h\Zgby obfb�
q_kdhc ijhfure_gghklb �©Hiul HHH ©LJBAª ih ih�
\ur_gbx wnn_dlb\ghklb p_gljh[_`gh]h h[hjm^h\Z�
gby obfbq_kdbo ijhba\h^kl\ª�� ljm[hijh\h^ghc ZjfZ�
lmju �©H[_ki_q_gb_ dZq_kl\Z ljm[hijh\h^ghc ZjfZlm�
ju b __ [_ahiZkghklb gZ klZ^bb ijhba\h^kl\Z b wdkiem�
ZlZpbbª GIH ©=:DK�:jfk_j\bkª�� ijbf_g_gb_ gh\uo
l_ogheh]bc b h[hjm^h\Zgby ijb ^bZ]ghklbd_ b j_fhgl_

h[hjm^h\Zgby �©Kh\j_f_ggu_ kj_^kl\Z \b[jZpbhgghc
^bZ]ghklbdb b [ZeZgkbjh\db jhlhjgh]h h[hjm^h\Zgbyª
©>B:F?O ����ª�Fhkd\Z�� wg_j]hk[_j_`_gb_ b wdheh�
]bq_kdb_ Zki_dlu �©Kha^Zgb_ lmj[h]_g_jZlhjh\ b lmj�

[hijb\h^h\ gZ [Za_ \boj_\uo lmj[bg \ p_eyo wg_j]hk�
[_j_`_gbyª Kmf=M� HHH ©LJBAª ]� Kmfu��
< jZfdZo k_fbgZjZ ijhreh aZk_^Zgb_ ©djm]eh]h klh�

eZª ©L_hjby b ijZdlbdZ jZa\blby kbkl_fu dhjihjZlb\�
gh]h mijZ\e_gby \ obfbq_kdhc hljZkeb MdjZbgu \ mk�
eh\byo ]eh[ZebaZpbbª�
>_eh\hfm gZkljhx mqZklgbdh\ k_fbgZjZ kihkh[k�

l\h\ZeZ ohjhrZy ih]h^Z b dmevlmjgZy ijh]jZffZ�
Ijh\_^_gb_ wlbo k_fbgZjh\ m`_ klZeh ljZ^bpb_c�

l_fZlbdZ bo� dZd b qbkeh mqZklgbdh\ k dZ`^uf ]h^hf

jZkl_l� qlh kihkh[kl\m_l jZkrbj_gbx b mdj_ie_gbx

k\ya_c f_`^m km[t_dlZfb gZmqghc� ijhba\h^kl\_gghc
b bg`bjbg]h\hc ^_yl_evghklvx� Hiul ij_^u^msbo k_�
fbgZjh\ \hiehlbeky \ ijZdlbq_kdb_ j_r_gby ijh[e_f�
guo \hijhkh\ gZ^_`ghklb b wnn_dlb\ghklb ^bgZfbq_k�
dh]h h[hjm^h\Zgby� k dhlhjufb klZedb\Zxlky l_ogb�
q_kdb_ kem`[u ij_^ijbylbc obfbq_kdhc hljZkeb�
Jmdh\h^bl_eb b \_^msb_ ki_pbZebklu l_ogbq_kdbo

kem`[ ij_^ijbylbc Zahlghc ijhfure_gghklb gZ kh\_�
sZgbb ]eZ\guo f_oZgbdh\ ijbgyeb j_r_gb_ h ijh\_�
^_gbb hq_j_^gh]h k_fbgZjZ \ ���� ]h^m \ jZfdZo f_`�
^mgZjh^ghc gZmqgh�l_ogbq_kdhc dhgn_j_gpbb ©=_j\b�
dhg�����ª \ ]� Kmfu�
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K � ih � hdly[jy ���� ]� \ P?GLJ? F?@>MG:JH>�
GHC LHJ=H<EB \i_j\u_ ijhreh dexq_\h_ kh[ulb_

Z\bZpbhggh�dhkfbq_kdh]h k_dlhjZ Jhkkbb ² F_`^m�
gZjh^gZy \uklZ\dZ bkiulZl_evgh]h h[hjm^h\Zgby� kbk�
l_f b l_ogheh]bc Z\bZpbhggh�dhkfbq_kdhc ijhfur�
e_gghklb ©$HURVSDFH 7HVWLQJ 5XVVLDª� Hj]ZgbaZlhjhf
wlh]h f_jhijbylby \uklmibeZ ,7( ² \uklZ\hqgZy dhf�
iZgby �ª � gZ jhkkbckdhf jugd_�
< hnbpbZevghc p_j_fhgbb hldjulby \uklZ\db ijb�

gyeb mqZklb_ gZqZevgbd hl^_eZ ]jZ`^Zgkdhc Z\bZpbhg�
ghc l_ogbdb MijZ\e_gby Z\bZpbhgghc ijhfure_gghk�
lb N_^_jZevgh]h Z]_glkl\Z ih ijhfure_gghklb :� B]�
gZlh\� Ij_ab^_gl Jhkkbckdh]h h[s_kl\Z ih g_jZajmrZ�
xs_fm dhgljhex <� Dex_\� <bp_�ij_ab^_gl F_`^mgZ�
jh^gh]h khxaZ Z\bZijhfure_ggbdh\ :� Dgb\_ev� AZk�
em`_gguc e_lqbd�bkiulZl_ev KKKJ <� :e_dkZg^jh\�
:e_dk_c B]gZlh\ \ k\h_f h[jZs_gbb d mqZklgbdZf

b ]hklyf hlf_lbe� ©K_]h^gy agZf_gZl_evgh_ kh[ulb_
² a^_kv ij_^klZ\e_gu i_j_^h\u_ l_ogheh]bb Zwjhdhk�
fbq_kdhc bg^mkljbb� WlZ \uklZ\dZ ihdZau\Z_l [ukljh_
jZa\blb_ jhkkbckdhc Z\bZpbhgghc ijhfure_gghklb k

lhqdb aj_gby h[_ki_q_gby bkiulZgbc l_ogbdbª�
Jhkk Klhm[b� Ij_^k_^Zl_ev Kh\_lZ >bj_dlhjh\ ,7(

//& 0RVFRZ� lZd ijhdhff_glbjh\Ze \u[hj l_fZlbq_k�
dh]h gZijZ\e_gby \uklZ\db� ©BkiulZl_evgh_ h[hjm^h�
\Zgb_ ^ey Zwjhdhkfbq_kdhc ijhfure_gghklb ohjhrh

ij_^klZ\e_gh gZ jy^_ djmig_crbo f_`^mgZjh^guo Zw�
jhdhkfbq_kdbo kZehgh\� ?keb `_ h[jZlblvky d hl_q_k�
l\_gghfm hiulm� lh jhkkbckdb_ kh[ulby g_ ^Zxl bk�
q_jiu\Zxs_]h ij_^klZ\e_gby h[ wlhf k_]f_gl_ª�
>Zggh_ f_jhijbylb_� ijba\Zggh_ ebd\b^bjh\Zlv ^_�

nbpbl bgnhjfZpbb \ ^Zgghc h[eZklb� \ua\Zeh bgl_j_k
ki_pbZebklh\ \k_o k_dlhjh\ Z\bZdhkfbq_kdhc ijhfur�
e_gghklb� < \uklZ\d_ ijbgyeb mqZklb_ djmig_crb_

dhfiZgbb Jhkkbb� =_jfZgbb� NjZgpbb� KR:� BajZbey�
<_ebdh[jblZgbb� BjeZg^bb b ^jm]bo kljZg� MqZklgbdb
ij_^klZ\beb gh\_crb_ jZajZ[hldb b mgbdZevgu_ f_lh�
^bdb \ h[eZklb bkiulZgbc Zwjhdhkfbq_kdhc l_ogbdb�
dhfihg_glh\ b ih^kbkl_f� ��� wdkihg_glh\ \i_j\u_

ijh^_fhgkljbjh\Zeb k\hx ijh^mdpbx b l_ogheh]bb gZ

jhkkbckdhf jugd_� <uklZ\dm ihk_lbeh [he__ � ��� jm�
dh\h^bl_e_c b \_^msbo ki_pbZebklh\ ij_^ijbylbc

Z\bZdhkfbq_kdh]h k_dlhjZ�
Kj_^b mqZklgbdh\ \uklZ\hd²$FUD &RQWURO /WG� �,UH�

ODQG�� %/0 6\QHUJLH� &&6 6HUYLFHV 6$� &, 6\VWHPV /WG�
�,VUDHO�� (76 6ROXWLRQ �86$�� +HLP 6\VWHPV *PE+� ,QVW�
URQ &RUSRUDWLRQ �8.�� ,17(5%5,'*(� .9$1'� 0&3
7HFKQRORJ\� 1DWLRQDO ,QVWUXPHQWV� 1'7 HTXLSPHQW�
2526� 330 6\VWHPV 2\� 3URGHUD �)UDQFH�� 6&$1�
6FKURWK 6DIHW\ 3URGXFWV� 6FRUSLRQ WHFKQRORJLHV $* �*HU�
PDQ\�� 6HUYRWHVW �8.�� 6SHNWUD 6FKZLQJXPJXQJVWHFKQLN
XQG $NXVWLN *PEK 'UHVGHQ 9DXWK 	 6RKQ� :]be_gl L_o�
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gheh^`bk� :fb^_hg� :KF l_klu b baf_j_gby� :wjh�
l_kl� ?e_gZ Fmj Lj_c^bg]� Dhfl_oZ\bZ� F_kkl_ogbd�
+%0� GBDPBF LhqfZrijb[hj� GIP Fwi F_cd_j�
HdlZ\Z � FK� KZgl_d �� &i_pbZevgh_ dhgkljmdlhjkdh_
[xjh bkiulZl_evguo fZrbg� KH<L?KL :L?� L_kbk�
NHJF� P:=B bf� ijhn� G� ?� @mdh\kdh]h� We_dljhg�
K_j\bk�L_ogheh]by b ^jm]b_�
<uklZ\dZ $HURVSDFH 7HVWLQJ 5XVVLD b ij_^hklZ\beZ

\_^msbf jhkkbckdbf b aZjm[_`guf ki_pbZebklZf mgb�
dZevgmx \hafh`ghklv h[s_gby b h[f_gZ hiulhf�
< jZfdZo \uklZ\db [ueZ ij_^klZ\e_gZ gZkus_ggZy

^_eh\Zy ijh]jZffZ� P_gljZevguc Zwjh]b^jh^bgZfb�
q_kdbc bgklblml bf�ijhn_kkhjZ G� ?�@mdh\kdh]h �P:�
=B� ijh\_e k_fbgZj ©Baf_jbl_evgu_ kj_^kl\Z b kbk�
l_fu ^ey wdki_jbf_glZevguo bkke_^h\Zgbc \ Zwjh^b�
gZfbd_� ijhqghklb� ^bgZfbd_ª�
>jm]hc \Z`ghc khklZ\eyxs_c ijh]jZffu klZe k_�

fbgZj ©Wdki_jbf_glZevgZy [ZaZ N=MI ©PB:F bf� I�
B� ;ZjZgh\Zª� hj]Zgbah\Zgguc =hkm^Zjkl\_gguf gZmq�
guf p_gljhf JN� P_gljZevguf bgklblmlhf Z\bZpbhg�
gh]h fhlhjhkljh_gby bf� I� B� ;ZjZgh\Z�

LZd`_ ij_a_glZpbb b k_fbgZju ih dexq_\uf \hi�
jhkZf bg^mkljbb ij_^klZ\beb ©F_kkl_ogbd�G<Fª�
©?e_gZ Fmj Lj_c^bg]ª� ©,QVWURQª� ©%UXHO 	 .MDHUª�
©/LQJ '\QDPLF 6\VWHPVª� ©5RWDGDWDª� ©:KF L_klu b

baf_j_gbyª� ©IZgZl_kl GDª� ©6&$1ª�

<uklZ\dZ ijhreZ ijb ih^^_j`d_ N_^_jZevgh]h

Z]_glkl\Z ih ijhfure_gghklb Fbgbkl_jkl\Z ijhfur�

e_gghklb b wg_j]_lbdb JN� Jhkkbckdh]h h[s_kl\Z ih

g_jZajmrZxs_fm dhgljhex b l_ogbq_kdhc ^bZ]ghklb�

d_� ?\jhi_ckdhc N_^_jZpbb ih g_jZajmrZxs_fm dhg�

ljhex�F_`^mgZjh^gh]h KhxaZ Z\bZijhfure_ggbdh\�

BgnhjfZpbhggh_ khh[s_gb_

ih^]hlh\e_gh X� FZebgbghc
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L?F:LBD: K?F1G:JM�G:J:>B

• l_hj�y � ijZdlbdZ _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^�\ g_jmcg�\gh]h dhgljhex fZl_j�Ze�\ lZ \bjh[�\�

• ^�Z]ghklbqg� Zki_dlb aZklhkm\Zggy _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^�\ dhgljhex \�^ih\�^Zevgbo

• dhgkljmdp�c \ _dkiemZlZp���
• _e_dljhfZ]g�lg� lZ Zdmklbqg� i_j\bgg� i_j_l\hjx\Zq� lZ f_lh^b h[jh[db kb]gZe�\� iblZggy f_ljheh]�qgh]h
• aZ[_ai_q_ggy \ _e_dljhfZ]g�lgbo lZ Zdmklbqgbo f_lh^Zo dhgljhex�
• Z\lhfZlbqg� kbkl_fb lZ ijbeZ^b dhgljhex ydhkl� \bjh[�\�

• gZmdh\h�hj]Zg�aZp�cg� lZ _dhghf�qg� ijh[e_fb� iblZggy Zdj_^blZp�� eZ[hjZlhj�c� k_jlbn�dZp�� ijh^mdp���
• i�^]hlh\db lZ Zl_klZp�� i_jkhgZem a _e_dljhfZ]g�lgh]h lZ Zdmklbqgh]h dhgljhex�
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Hj]\g_khd �aZ ^h\�^dZfb a\_jlZlbkv ^h hj]Zg�aZlhj�\� i_j_jZoh\m\Zlb \ ]jb\gyo \�^ih\�^gh ^h mfh\gbo
h^bgbpv �/<JH ih dmjkm GZp[Zgdm MdjZ�gb gZ ^_gv hieZlb� gZ jZomghd P_gljm ©E?HL?KL�F?>,MFª
� ����������� \ I_jr�c Ev\�\kvd�c n�e�� �IEN� :L ©Dj_^bl ;Zgd �MdjZ�gZ�ª� FNH �������
�^_glbn�dZp�cgbc dh^ �������� �a h[h\¶yadh\hx \dZa�\dhx \ ieZl�`ghfm ^hjmq_gg� ² aZ �gnhjfZp�cg_

h[kem]h\m\Zggy gZ k_f�gZj��gZjZ^� E_hl_kl������ \dZaZlb ij�a\bs_��
>H<1>DB

L_e_nhg ² ������ �������� �MqZg�g <Ze_glbg FbdheZch\bq� Z[h �������� �1jbgZ 1\Zg�\gZ Dbjbq_gdh��
L_e_nhg lZ nZdk \ \bo�^g� ^g� lZ \_q�jg�c qZk ² ������ ��������� (�PDLO� OHRWHVW#RUJ�OYLY�QHW
Z[h RVWDVK#LSP�OYLY�XD
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